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ABSTRACT

Market research information is crucial to marketing strategy. This
paper discusses .jaformation systems designed to improve data cellection
{interactive interviewing}, develop information capitai (storage/retrieval
data bases), and provide usable information to marketing decision makers .

_{automatic data analysis). Criteria.are developed and needs identified.

A new market research information system is then presented that makes in-
teractive interviewing, data base control, and information analysis more
available to market researchers, Eﬁpirica] experience is given including
jts use for product space maps and extended conjoint analysis. A wide
range of potential applications are discussed,
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_ MOTIVATION

The finﬁncia1 success and.timing of marketing stfategy often depends
' on the rapid collection and analysis of high-quality market resedarch in-
farmation. Refined marketing models based on consumer data have Ted to:
improved product design [27,50,55), reduction of product faitures [11,59],
~amalysis of test markets [71], product segmentation [54]  improved under-
standing of consumer preferences [21,23,26,29, 30'51,?4], more effective
cnnstructiun ‘of advertising cnpy (58], methods for prnduct Tine structuring
{55,571, salesforce planning [31,61], marketing mix dec1s1nns F35,36], and
many other {mprovements in marketing functions., 1In particular, careful
analysis of consumer perception, preferences, and choice has led to the
improved design and enhanced success of new products and services for fre-
quently purchased goods, foud-prnducts; health services, financial Seryices,
transpartat1on, management educatlun, and communication services [23, 2?
29,50]. Collection and ana?yszs of preference data in ]aboratnry simula-
tions ﬁan now predict the potential market share of new products so accu-
rately that.many firms can safely identify and eliminate failures before
-fest market {11,58]. But to produce reliable results, these models re-
quire accurate and current data; 2 cnhmodity that is swiftly becoming

more costly and difficult to obtain, yet indispensabie, and requested with -
less to1eraﬁce for error. Given inflation, rapidly changing public opinion,
the high exposure of mass media and the large resources expended on competi-
tive effﬂrf, many Firms have found it necessary to maintain up-fo-date mar-
ket1ng 1nfarmat1un systems that continuvally tap consumer va?ues and a]?uw
quick reaction to opportunities and environmenial demands [11 35,36,37,

50,70,71].



While the need for advancement of current market research techniques
and methndo]bgg fnf the resolution of cnmﬁ1ex markaeting problems remains
an'issﬁe of importance, the ﬁr0b1em of obtaining accurate inputs for this
research grows in impﬂrtaﬁce but sti1Y requires extensive methodological
development. As all mafket researchers know, data collection can be the
most costly and time-consuming step in any market research project. In-
deed, an entire industry has grown about this task.

Securing accurate, reliable and comprehensive data banks typically
- fakes weeks or even months and oéten becomes the most frustrating step in
any market research project. Perhaps the major challenge in market research
today may not be the construction of more sophisticated models and siat-
istical amaiysis, but fnstead genefatfng sufficiently high-quality data to
justify the precision of existing amalysis. High powered end exacting mar-
keting models and analyses are ﬁften éxtreme1y sensitive to the qua]ity-ﬂf
tﬁeir inputs. Few models provide better Dutpu£5 than the supplied input
infurmatidn. Yet the direction of current marketing research tends to be
towards models demanding even more precise data, requiring harder to measure
variables and needing more individual-specific interviews. Researchers, who
are conscientious and sensitive to implementation issues, have realizZed
the necessity of realistic data requirements. Often the application of a
truly innovative aﬁaI?siﬁ may be only restricted by the prohibitory cost
of data procurement, Thus efficient data procurement methods widl allow
the use of more snphiﬁticated market research applications and better
managefia1 decisions. _

Data collection is not new {22,4§,51] and to minimize errors, industrial
and academic experience has led to the evolution of the following nine

steps in data procurement: {1} questiomnaire desian; {2) questionnaire



_ printing; {3} mail, telephone, or personal ipterview circulation; (&) coding
completed questionnaires; (5) kéypﬁnching responses; (6) verifying key-
puﬁched data; {7) cTeaning of the data; {8} statistical data aﬁd1ysis; and
{Q} interpretation, Furthermore, good research dictates at least one ipre-
test" to refine questionnaires in ap atiempt to remove complexity, confusing
questions, detectablie errors, and biases. Unfortunately, this necessary
step cap proiong the reseafch delay by causing a second or third iteration
of the aboveiprucess.

Even withﬂut the time delay, there are other problems in iﬁpiementing
traditionat market research. In.te1ephane or personal interview studies,
interviewer differences can lead to bias which undermines attempts at
represeﬁtative random sampies. For exampfg, in pationad or mu]tifagiﬂna1
studies, many of the major résearch firms contract out fo 1ocal research
firms. Furthermore, béﬂauﬁg of the effort invulved, complex survey research
js usually cross-sectional and represents but a ‘snapshot" of consumer
attitudes and actions. Additional periodic or suppltemental surveys are
difficuit to integrate into a "master' data base to provide engoing consumer
“analysis. Alternatively, ongoing consumer diary panels are Timited by prob-
lems asseciated with thE're%resentativeness of samp]es, wearout of the sample,
attrition, and instrument sensitization [3,62,63,64]. Finally, no matter
how the dat& is cn11ected; analysis can require trained statisticians and
cnmpufer.prngrmnners to reduce the data to a usable form and to implement
the many pﬁwerfui multi-variatg techniques now available,

_Fortunately with today's computer technology marketers can develop
$nformation Systems to address these probiems. HNo one sysiem is a panacea;
each system must make tradeoffs w{th respect to capabilities, sophistication

and cost. But with the proper direction marketing research information



systems (MRIS} ean improve data collection thruugh controlled interviews,
data acceas%bi]ity through ;torage and retrieval systems, and data analysis
through oﬁ-line models ntegrated with the data collection, sturage; and
retrieval systems. A well constructed MRIS can make data cellection,
retrieval, and analysis more efficienﬁ and more accessible to the average
marketing.manager and thus free him{her) for the important tasks of inter-
pretation and marketing action.

In this paper we explore the concept of an MRIS. We begin by defining
a sat of information concepts anﬁ discussing design criteria for an MRIS. .
Next the pros and cons of autnmated-data cotlection are presented and
existing systems discussed, Futentia1 marketing applications are expiored.

1_'that includes automated data

Finally, we 1ﬁtrodute a new MRIS, PARIS,
collection, automated data storage, on-line retfrieval systems, and on-11ine
analysis packages. Since the system is meant ﬁa be used, we have deﬁiéned
the system to use “English—1énguage” commands so that 1ittle or no compufer
expertisé is requifed of the marketing.research manager. Since the PARIS
system is i11ﬂstrative.of the potential of MRIS, we discuss empirical

- experience to indicate how the reader might use PARIS or how he(she) might

design a2 similar system for his{her} own particular needs. Appendices

" give details of PARIS,

MARKETING RESEARCH INFORMATION SYSTEMS
We begin by diécussing the types of information and the basic. component

flows of MRIS. This pavadigm is then used to discuss design criteria.

IFreference pssassment Retrieval and Information System



Types of Iﬂfbrmatzan _

The gaa] of markéting research is to provide information about consumers --
hﬂw-and why they behave and how they will behave in response 10 marketing
strategy. We can think of this as two types of informaticn. The first type,

identification, enumeraies the possible "status of the world" [33], while the
second type, detection, furnishes an indication of what is the “true”
state of the world. For example, consider the product space map in figure 1.
Ident1f1cat1an enumerates the dimensions, variety and qu311ty that describe
shepp1ng centers, while detection measures the way consumers perceive each

shopping center relative to those dimensions.
Figure 1
PRODUCT SPACE MAP: IDENTIFICATION AND DETECTION
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{Adapted from Mauser and Koppelman [25].)

Let us first consider identification., Identification has traditiona11y
been the strength of exploratory studies and qualitative research such as

focus groups [12].  The geal is to generaté potential opportunities. For



examplie, psy?halag{cal research suggesfed that a repositioning of 7-up to

an "Un-cala" would lead to greater 5&1&5._ In MRIS terms this partitions

~ the world into the following states:

S, = "Uncola® appeal will Tower sales.

S, = "incola" appeal will maintain the status ﬁuu.

52 = “Uncoia” appeal will raise sales but not justify repositioning
costs, and |

4
Clearly identification is important, but gquantification of the moneiary

%, = "Uncola” appeal will raise sales enough to justify costs.

venefit is elusive without follow-up guantifative measurements. Costs
vs. benefits must be justified on previous experience, intuition, and some
estimates of the minimum and maximum ﬁﬁteniial benafits of the reséarch.
While an HRIS may not explicitly include qualitative technigues 71 must
incorporate a flexibility to react te identification cues bf expanding-
and enumerating the state space, E.g.'{Si,52,53,54}. Thus qualitative
research is complementary to an MIS. Furthermore, a good MRIS shouid
jnclude capabilities for qualitative research.

Detection follows identification. If Sy 52, or 53 i§ the frue state
nf the world then the marketing manager should ncf taunch the campaign.

1£.5, is the true state he should launch the campaign. The role of the
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detection phase of marketing information is o jdenfify the true state of
the world or, since information is neﬁer perfect, io reducg uncertainty
about the true state of the world. For example, a sample of consumers
might be exposed to the campaign and their reactions measured. This
information, called a signal, detects- the stale of the world. For example,

a low-grade signal might detect whether the state pf the world is {51 or 52}

or {53 or 54},'wh11e a better sfgnal would identify the exact state. A



kigher grade signai.may rep+e5ent a finer p;rﬁitiun say éo within
+ 100,000 units of annual sales. |
The quantification of detection information is well studied [52].
Basically the expected value of information that is obtained is equal to
expected gain; that result from making better manageria1 decisfnns
based on the informatien. Since this problem is well documented we will
not dwell on 1t in this paper but refer the reader to Raiffa [52]. |
Since detection usually takes the form of quantitative informationm,
it is the primary focus of an MRIS. In particular we concentrate on primary
research, e.g. & market survey, which can be performed through an MRIS.
But an MRIS is also a storage and retrieval system. Thus as data is
accomuiated, low or medium-grade defeatioﬁ guestions can be addressed with

1ittle or no incremental research costs.

Role of iarketing Research Information Systems

The primary role of an MRIS is to provide usable informat%oh to mar-
keting decisiﬁn makers. As such an MRIS acts as an agent between the
environment and the decision maker. See figure 2. There are two flows
or interfaces involved and for any application, either or both are used.
The quality of an MRIS depends on the guality of information obtained

from each flow and on the cost and difficulty ef obtaining that in-

formation.
Figure 2
"ROLE OF A MARKET RESCARCH INFORMATION SYSTEM _
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Tﬁe hengfit_pf using an MRIS is then judged relative io the quality and
cost of direct reguisition of infurmafiﬂn by the decisiun-maker from the
envifﬂnment. For example, we would evaluate whether the detection of the
state of the world {51, 52, 53, or 34} is more efficient through an MRIS,
a firm sponsored survey, or a contracted sﬁrvey. Without infurmatiﬁn
stufage this benefit would be assessed for each application. |

But an MRIS is a long-term committment requiring an initial 1nvestmenf
and nngéing system maintenance. Thus its value must be assessed relative
to its -incremental benefit over E series of appiications. For example, -
suppose there are no applications over the dgprecﬁated investment period of
the MRIS. Then in the simple case the net benefit of the MRIS i; the sum
over the M, M < N, applications where the MIS is the superior system. He-
do noi pretend these are easy computations, but before impiementing an
MRIS each firm must consider these computations even if they are only
Judﬂmentally considered. _

To compticate mattars an MRIS includes the storage/retrieval function

as shown in figure 3. As the number of applications ncrease the value

Figure 3’
hﬂ MRIS WITH DATA STORAGE AND RETRIEU#L
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of information in memory increases and for a given appiication an MRIS with
its stored {nfnrmatinn.bECGmes relatively mﬁre attractive. Thus initial
applications may be vrun at a net Toss to build up this informational capital.
For example, the first few consumer sufveys to evaluate advertising copy -
may be less efficient (benefit vs. cost}) than contracting to a mafket
research firm, but once the informatiomal capital is accumulated the remain-
ing applications will be more efficient. I.e., the first few applicafians
may identify sales response to advertising, consumers' evaluative dimensions,
preference analyses for the product category, etc., which are useful for
Tater anaTysés. Note that this concept of information capital appiies to
any information system whether a computer automated MRIS or simply a filing

system.

Design Criteria

The detailed evaluation of an MRIS dapends upon the sequence of
applications for a given firm and is based upon the quantificafibn of the
above ideas of information value and information capitai. But if we are
to design an MRIS that is to be adapted to a number u% application areas,
we musi consider more gener?l criteria and must incorporate sufficient
flexibitity. CEach market researcher would then evaluate and customize the
MRIS for hislher) use, These general criteria are based on the types of
1nfnfmaticn and the MRIS functions represented by the six information flows
in figure 3. |

The basic criteria are given in table ). Note that these are &imensiuns
of merit nut'requ1r5ment§. They are given differentiaT stress depending

upon the application,
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_ Table ]
DESIGN CRITERIA

INFORMATION FLOW - Agent/fOecision Maker  Agent/Hemory Agent/Enviropment

CRITERIA decision relevance care of access precision
data accessibility updates accuracy
control . data synthesis feasihiltity
cost cost flexibitity

o cost

ﬂgent!ﬁeéféiun Maker Flows: Almost all of the marketing models to
daie have concentrated on using an MRIS for this filow including [3,11,?1
23,36,38,45,50,54,55,57,61,70,71]. These mode}s are powerful tools for
decision makers and have effectively interfaced with the environment
through trad1t;ana1 methods. The value Df an MRIS for this flow is
evalpated with respect to decision relevance, data access1b111ty, cnntrnT
and cost.

For identfficatiun, relevance refers to whether the model can identify
and enumerate the state space relevant to the decision. E.g. cean it

déntify strategies such as an "uncola” campaign or is the information un-

related to the decision process? In.particu1ar, the MRIS should summarize
the information in a form, such as product space maps, that is usable and
understandabie by'the decision maker. For detection, relevance refers o
the grade of the information, E.o. can it distingﬁish émong Sqs SE,ISE,
and 5, or is it limited to a distinction between {S, or 5.} and {5; or S43.
While relevance is important, the data must be accessible. "Many optimiza-
tion modeis [75,76] appear relevant, but require data that is not presently

affordable or available with sufficient accuracy to be usable. In consider-
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ing this crifgria uﬁe must consider the match of the AHBM;f1uw with the

" E/A flow. For example, PARIS ﬁas initially developed to provide the data
for preference analysis [26] and product 1ine planning [571. Finally
control refers to the ability of the decision maker to PEquést and obtain
the appropriate information.

Agent/Environment Flows: To make the best use of marketing models and

in genera1.ta gef good diagnostic infnrmatiun On CONSUMEr response, an
MRIS needs high guality data., To automate fhis flow we consider the
criteriz of pfecisien, accuracy, feasibility, fiexibility, and cost.
Precision refers to consistency among observations within a given measure-
ment while accuracy refers to how well the observations represent the feaI
world. Thus random errors decrease precision while systematic errors-
decrease acturacy. The MRIS is evaluated with respect to any such errors
it introduces or eliminates. Feasibility refers to whether the measure-
ment is possible on "typical“consumers. For example, most.consumers w111
answer & short set of interesting questions on & relevant topic, especially
{f opiniens rather than facts are solicited, The same conasumers wiil

not sit still for a battery of redundant, difficult, and unintéresting
guestions. Thus-the MRIS %5 evaluated with respecf to its ability to
increase (decrease) reépcndent motivation., Finally, flexibility refers to
the ability of the MRIS to provide the appropriate information. .Fn; example, -
aﬁ MRIS may bé extremely useful for one type of analysis, say conjoint
measurement but unosable for other data collection. Thus the MRIS is
evaluated on iis ability to adapt to the data needs rather. than constram
the anaTysis to limited data cu1Tect10n capabilities,

Agent /Memory Flows: Dne prrnc1pa1 agvantage of having an HRIS is that

1nfbrmat1an capital can be accumulated to be used by the dec1510n maker,
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Thus we must. evaluate agent-memnry.f1nws as they serve the decision maker,
The criteria-faf these flows are ease of acceés, updates, data synthesis,
and cost. To make use of information that information must be obtainable
in a usable form, thus any stored data must be accessed easily. This means
that the stﬁragefretrieval components of the MRIS should be evaluated

with respect to its ability to store informztion in a usable form and provide
it to the decision maker on demand . .UpdatES'PEfEPS to the MRIS's ability
to combine existing and new information in the form of a common data base.
Thus the ahiIity.nf an MRIS to pérfﬂrm updates % cruciﬁT to the concept of
informaticn capital. Finally, we recognize that for decision support vast
quantities of data must be reduced or synthesized to a usable form. Thus,
the MRIS is evaluated with respect to its ability to maintain and supply

~data summaries,

Summary of Criteria: The above criteria are by necessity quite génera?.
Specific MRIS's are extensively used in mafketing, but they have.concentrated
on the aﬁéﬁt{decﬁsinn maker information flow. We feel it is appropriate io
raise the general considerations for each of the three information flows
since future systems will not be 1imited to the one flow. We feel these
criteria serve as usable guidelines that individual firms can use to evaluate

MRIS's for their own unique needs.

DEVELOPMENTAL NEEDS
.As indiﬁated above most MRIS development has concentrated on one of
three impnrfant information flows. .The interested reader 1is referred to
texts such aé Fitzroy [203, Kotler [32], and Montgomery and Urban [45.48].
These mﬂdéls represent siﬁnificant capabilities for marketing managers.

Many are widely used -- but usualiy those that explicitly consider data
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| collection and develop measﬁrement techniques'tu obtain the needed data.

For examp?e; there are over 500 conjoint analyses performed annually,

partly because research has been directed to an efficient data collection as
well as dafa analysis. Lodish's CALL PLAN system, Si1k and Urban's ASSESSOR
system, Urban's SPEIHTER system, and.Eurger's COMP system are all widely.
used to support managerial decisions {31,38,5%,71]. Each of these systems
explicitly considers how to obtain the needed dinput.

Butltheée applications can be improved with more efficient data
cotlection and stﬁrage. There is a need for an MRIS that is acmplemantory
to these systems. That is an MRIS fhat uses a computer system to improve
the ability of managers o obtain data. We do not expect such an MRIS to
rep1aﬁe mail, telephone, and personal intérviews but rather to add a new
dimension to data cu]lect%nn--- one that is particularly designed with data
analysis in mind.

At least three systems have been developed Tor data collection.
Johnson [30] has developed an interactive system for conjoint analysis.
RESpoﬁdénts afe presented with pairs of product profiles via a computer
terminal. Input is obtained via masked typewriter keyboards, The system
éutumaticaIIy provides summaries for each respondent and for the pupu1at{nn

‘but is 1imited to conjoint analysis. Helson, Peyton, and Bortner [48]

h#ve demDnSfrated the capability of interactivé interviewing for a specific
produdﬁ and are processing an estimated 90,000 per month over a wide geo-
graphic aréa for a major national telephone company, Their system is guite
general, but each questionmaire requires a specia1.computer pragram and the
use of this system requires programming support. Finally Myers [47]

has developed systems for product ﬁnsitiﬂning and conjoint analysis énd
have shown that data such as attitudes, weights, and beliefs collected

via an MRIS are high correlated with similar data collected by traditional
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methods. ¥MWind and Myvers [74] have used that system fdr conjoint analysis.

These éystems are on the frontier of data collection. For some applica-
tions they increase accuracy and precision while for others they decrease
it. This will be discussed in the next section. In each case the data
collection is feasible at a reasonable cost. Thus on four of the five
design criteria they do well when used appropriately, but their flexibility
should be imprnved. In each case the concept is gemeralizable but the
specific system must be redesigned for new appiications. For example, John-
son's systen can be rapidly a1te}ed for almost any pruduct category, but
is limited to cenjoint analysis. -

If MRIS's are to be widely used then one must be desianed that can be
quickly and easily cusiomized for each application.” Furthermore, this
customization shouid be poésible without major technical support. Each
market researcher must be able to adapt the system to his or her neeﬁs-
and must be able . to do so with extensive computer training,

Furthermore the agent/environment éystema have not been well integrat-
ed with autﬂmétic agent/memory systems nor have they been integrated with
agent/decision maker systéms.

Thus the deve]oﬁnent needs are for a system that:

] | controls the agent/environment information flow,

. édépts to a wide range of appiicat%nns,

e s usable by “typical”™ market researchers,

e integrates the agent/environment information flow with a storage

and retrieval system, and |

o is compatible with the mafketinﬁ models deveinped_fnr the agent/

decision maker information flow.

The primary purpose of such a system will be for the collection and analysis



of detection information alihough it should be compatible with identifica- -
tion (qualitative} research. Bafore describing ore such éystem, we will

discuss the advantages and disadvantages of interactive data coellection,

INTERACTIVE DATA CﬁLLEETfGN: DISCUSSION
Thé use of an MRIS for the agent/environment information f1ﬂﬂ represents
a new dimension in data collection. When used judicinu#]y it has advantages,-
but it is not without its disadvantages. See table 2, Most of the ad-

vantages result from the ability of the cﬁmputar to perform large numbers

Tabie 2
ADVANTAGES /DISADVANTAGES OF INTERACTIYE INTERVIEWING
ADVANTAGES ' . Reasons
more efficient interviews fiow charted questions
reduce interview bias standardized "interviews" {machine)
time savings ' overnight data collection and analysis
cost savings _ automatic ceding, keypunching,
_ verifying, cleaning, and editing
more contrel "real time computations allow branching
- i on analyzed partial responses :
improved data integrity cueing respondent to answer within.
. an. allowable range :

Jinformation capital , integration into MRIS
new capabilities avtomatic timing of consumer response
sensitive guestions use of successively more sensitive

: questions and aveidance branching
strategic secrets no paper survey for competition fo

monitor
DISADYAMTAGES

sampiing _ ' at present consumer must be brought

to terminal or telephone inferface
is required

perscnal approach - ' machine rather than human interviews
Titeracy assumes consumer can read all questicns
scale of cost fixed cost, cost of terminals
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of computations rapidly and without error, while the disadvantages result
fraﬁ ihe-&%f%icu!ty in making the computer terminal available fo consumers,
These Specific-aduantagesfdiﬁa&vantaées impact on tﬁe criteria of table 1
as follows: '

Precision: .Threats to precision result from random errors introduced
in the data collection process. Interactive data collection eliminates
coding and keypunch errors and improves data integrity with cues to
respondent o answer within & preset range, e.g. 100 purchases per day is
automaticaliy questioned, Furthérmare random differences among inferviewers
aré etiminated because the “iﬁterview" is standardized. Thus on average,
interactive systems increase precision. |

Accuracy: Accuracy s enhanced.by avtomatic computations fuf internal
consistency and subsequent re;asking of questions. On the other hand,
consumers myst be brought to thé terminal, This can introduce sampling
bias if these consumers differ systematically from the target population.
Thus untii the cost of terminais is reduced {currently $1-2 thousand
for highly portable terminals) interactive systems are 1imited to applica-
“tions, such as shopping mall intercepts, where the consumer can be brought
to- the terminal. Though one application ﬁethud worth considering is the use
“of interactive systems by teiephone interviewers. -Thus depending on the.
app]ication.accuracy_can be enhanceﬁ through internal checks or compromised
through sampiing biases. _

Feasibility: When the comsumer can be brought {6 the terminal, inter-
active systems have proven gquite feasible [26,30,47,48]. Consumers have
been sensitized by pocket calcuiatﬁra, touch-tone te1ephangs, and automated

banking machines,
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Flexibility: In theurf MRIS's are guite fiex{ble. ﬁfﬂgrams can be
written to 1ﬁp1Ement almost any-questionnaire, visuals can be displayed, and
samples can be gi#en the consumer. Furthermore, special features make
systems more flexible than personal interviews. Flow charted guestions and
branching based on "real tfmﬂ“ computations ensure that the respondent is
asked the right questions, Interviews can be shoriened by avoiding
unnecessary guestions, New capabf?ities aliow timing of responses making
if easier to debug pretests and infer respondent motivation. Systems can
be used for sensitive questions, such as consumer attitudes on spent nuclear
fuel [56], since branching can occur based on successively more sensitive
guestions. Finally, firms can avoid tipping off competitors since no print-
ed questionnaires are in the field. On the negative sﬁde MRIS's are 1imited
to those appIicatiﬁns where the limited availability of terminzls does not
introduce majer 5amp11n§ biases. _

Cost: The final consideration is cost. There is a fixed cost involved
with maintaining an MRIS {including terminals} as well as a fixed develop-
ment ccét for study., These must be haianceﬁ against the cost savings due

“to the elimination of coding, keypunching, verifying, and editing, Another
cnmpﬂnent§ﬁf cost is the time to complete the study. MRIS's offer tremendous
advantages here, making overnight studies {includiny analysis} feasible
tﬁus providfng more current market intelligence. Of course timing is
1imitéd by.the speed at which consumers can be interviewed and the number
of "interviewers" {terminals). Thus, on average, tﬁe per study cost should
be Tess with an HRIS,.but the cost of maintaining a system must be justified
by high usage.

Béséd.nn thé ahﬁve discussion it is clear that MRIS's hold promise
when used appropriately. They can enhance precision and accuracy, are

feasible and flexible, and in many cases cost effective.
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But to take. advantage of an MRIS, a market researchef must have one
available. ﬂnfﬂrtunate]y, most markéf resea£éhers do not have the necessary
time or funds to develop an MRIS. Thus we have developed a hiohly flexible
MRIS that can be customized to specific research needs without extensive
eomputer expertise. We will now present this system, PARIS. It is not the
only ;ystem possible, Instead we present if as an example of how one
group of researchers can develop and implement an integrated MRIS that
explicitly considers a]l.three information flows, We encourage readers to
use PARIS or to develop their uwﬁ MRIS. The next section summarizes the
key features of PARIS. Empirical experience is discussed and potential

applications are examined.

THE PARIS SYSTEM
The PARIS sysiem was developed to fulfill the development needs
described earlier. In particular, PARIS enables the market researcher
to {1} quickly and-efficiently develop an interactive computer interviewing

program for his or her special or onaoing projecis, (2) develop a dynamic

‘market research data base which is easily accessed and automatically up-
dated nvef time, and {3} use the Tatest marketing modeis in conjunction .
with user 3upp}ied data-and the system's data base. |

Queatiénnaire Language

To provide the utmost control, minimum cost anﬁ maximum accessibility,
the PARIS system allows the researcher to dgyeIup an interactive quesfiun-
naire as easily as a written question might be developed., The researcher
would accomplish this development én three steps. _

First, the researchear constructs a questionnaire using the PARIS
language described in appendix 1. This language consists of simple

commands te print questions, record answers, check ranges, branch based on
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.consumer response, etc. . The 1aﬁguﬁge, which consists of over thifty
commands, is sufficiently genera1 to implement most market research'questiunw
naires yet S{mplé encugh to be readily used For example, the qUeétionnaire
in tab1e 3a is encuded as shown in table 3b This is all the ﬁarket
researcher need do -- all else including administration and 5ett1ng up and
updating data fi]es is done automatically.

Second, the written guestionnaire is either punched on ordinary data
cards or written on-line to computer storage (tape or disc}. A single
command aﬁtivates the PARIS Q-compiler wWhich converts the markef research-
urieﬁted Tanguage'into an alpha-numeric, machine-oriented ]anguage and sets
up the appropriate files to record . decode answers and sets 1p a system
to time and record how long it took each ﬂénsumer to answer each questiion.
The Q-compiler also checks the guestionnaire Tor coding errors and provides
a summary of each question's statﬁs, thus alerting the researcher of possibie
errors in questionnaire design.

Finally, the compiled version of the guestionnaire is automaticaily
inpuf.tn a "mass storage" program. This program stores the questions in a
format allowing efficient.cumputer accesé to any guestion in any order.

The questionnaire is stored as modules on what is known as a “random access”
device. This fmporiant feature provides for fast effective administration
nf-therquestionnaire and makes flowcharted questioning practica].. The
guestionnaire is ngw ready for impiementation. (These steps are summarized

in Figure 4).

Development of a Dynimie Mavket Research Data Base
The actual administratioen of the questionnaire is accomplished either

by seating a respondent at a portable terminal {e.g., Cathode-Ray tube CRT)



(a)

(b)

Table 3

EXAMPLE OF QUESTIONNAIRE LANGUAGE

Respundent sees the following where his{her) answers .are shown in ftalics.
suppose he{she}makes a number of mistakes.

ON THE AVERAGE, HOW MANY HOURS PER. DAT DG YOu SPEﬂD WATCHING TELE?ISIGN7
50 .

PLEASE ANSWER WITH A NUMBER BETWEEM 0 AND 20.

4

DO YOU WATCH T LOVE LUCY?

It's great!

PLEASE ANSWER YES OR Nﬂ

Yes _

WHC DO YOU FIND FUMNIER, LUCY OR RICKY?
(1) Lucy {2) RICKY

4 ' .

PLEASE ANSHER WITH A NUMBER BETWEEN 1 AND 2.

b4 . . '

R0 YOU WATCH JACKIE GLEASON?

Ko

THANK YOU FOR YOUR TIME.

The above quest1nnna1re would be coded in the PARIS Language as follows.
QUESTION 1

*ON THE AVERAGE, HOW MANY HOURS PER DAY DO YGU SPERD WATCHING TELEHISIGN?
(0,20) 2 FORCE

QUESTION 2
*00 YOU WATCH I LOYE LUCY?
ASK 3 4 .

QUESTION 3
*WHO DO YOU FIND FUNNIER, LUCY OR RICKY?
* {1} LuCY (2} RICKY

(1,2) 4 FORCE -

.. QUESTION 4 -

*DO YOU WATCH JACKIE GLEASON?
ASK B B

GUESTION 5

*WHO DO YOU FIND FUNNIER, -JACKIE GLEASON OR ART CARNEY?
* {1} JACKIE ELEﬂSGH {2} ART CARNEY

(1,2) & FORCE '

QUESTION 6
*THANK YOU FOR. YOUR TIME,
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or by allowinig an interviewer to interactively record answers whiTe'nhtafn—
ing them in perﬁnn by telephone. In either case, PARIS adds the response to
the data hasg together with the time and date when entered, The computer
then provides insfantanenus range-checking to -insure each response is in

the 1egitimate range allowed for that response. Iilegal responses {e.qg.,
"yes® when his or ﬁer age is asked) may be followed by a gentle computer
respenée informing.the.respondent or interviewer of an error and_broviding

a c]arifﬁiﬁg instruction. Once a legitimate response is cbtained, the range
of that response can determine the next question. For example, if the
respondent can only evaluate thres brands of deodorants, perception questions
abﬁut non-rejevant brands can be avoided. This branching permits very
efficient questioning, minimizing the.éctuéi number of questions asked.tﬂ
the most relevant questions for the consumer. -

When the interview is completed, summary statistics are automatically
pruvided._ Hanagemeﬁt can access all interviews to date or some selected
portion of them. Statistical analysis can be perfermed periodically and
5&1eﬁtive1y. Three data files are set up and maintained by PARIS: a
master file, a data-record file, and a quéiif&tive comrent file. The master
file allows a researcher to determine at 2 glance the current sample size,
progress fur_the entire study, and how long each questionnaire administra-
tion took. More detailed information, e.g.. how iong a partial qﬁestiun's
administration took and the answer given, can be obtained from the main
data-base record. Finally, the comment file records qualitative responses
for easy access and analySis.

_We have found that the record and comment information, fogether with
the feature that all amswers are recorded regardiess of whether 'a question
is reasked.beCause of an improper response,'iﬁ extremeiy valuable for the

deveiopment of questionnaires. A1l answers, including mistakes, can be
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accessed to fui?y pretest a ﬁuestiﬂnnaire. Furthermore, dnce the study is
.underway, thé market researcher can readily ﬁonitur the rate of study com-
pletion and any qualitative comments. He(she) can perform preliminary
analysis while the data i3 being cn11écted and if Recessary modify the
questionnaire,

Examples of the three data files are given in appendix 2.

Information Retrieval and Analysis

Questionnaire implementation, data storage, and automatic analysis are
important components of an MRIS, but not the only componenis. IF an informa-
tion system is to be effective, it must be a thres-way systeh as shown in
figure 3 . That is, not only must the system control the respondent/data
base interaction, but it must enhance the data base/mamagement interaction
through an information retrieJaT and analysis system.

PARIS enhances the_managerial use of the dafq base through a series of
special on-Tine subroutines which allow the market researcher nf_ihe mapager
to efficlently access and analyze the data collected by the PARIS impiemented

questionnaire. See table 4,

. Table 4
SPECIAL PARIS SUBROUTINMES

DATA' BASE
- MASTER file {summary of study)
- RECORD file {raw and coded respﬂnses}
- COMMENT file (gualitative reaponses}

QUESTIGNNAIRES {ENVIRUNHEHT} MANAGEMENT
- PARIS Tanguage - - RETRIEVE {data access)
- Q-compiler - FREFCOM {conjoint and

preference analysis)

- Administration programs
- FREDIET {predicts market .
share)
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Data access: As was explained sariier, the respﬁndent's answers are
specially cn&ed for easy access. fn nn-1ine.suhr0utine, RETRIEYE, allows
management to access any portion of the data base and create new subfiles
containing selected portions for statistical anatysis. ﬁ}] thé researchef
must do is inter a& single command to call the RETRIEYE program, This program
then explainﬁ a human-oriented retrieval langiage which allows the researcher
to access the information he(she) needs at that time.

Preference analysis: An important market research function in the

design of new products and servicﬁs is the analysis of how CGnsumeﬁs form
preferences relative to the atiributes of prcducts. There areg a number of
useful techniques to perform this task, including expectancy valtue ﬁnde1s,
[19,73], direct utility assessment [28], preference regression [27],
tradecff analysis [291, and conjoint analysis [21,22,23]. Many of these
technigues give consumers Ypseydo-products", f.a., products specified h&
setting_ the_leue1§ of a4 number of attributes,'and have consumers indicate
preferencé by rank ordering the "pseudo-products". &iven these rank orders,
the.markef researcher can estimate consumer preference functjﬂns {also
-called vtility functions) which summarize such effects as tradeoffs among
atiyibutes, decreasing returﬁs, risk and interdependencies.

PARIS is designed with_spe;ia] commands for preference analysis. fur
example, a éing1e comnand "READ n CHIPS" sets up a constant sum paired
cnmparisan questﬁcn with automatic range checks and tests to insure that

the consumers' responses sum to n. If the responses do not sum Yo n, or

if negative of nﬂn—numeric answers are given, the system diagnoses the 2 prob-

———

Tem and :nfnrms the re5pendant of h1s{henl mlaiakef~fTﬁe_FE§$hndent can

then tyﬁe "?" and the system w111 explain the mistake and indicate how tu '
enter a Ycorrect” respnnse. Furthermore, the system automatically sets

up a computer routine to encode the constant sum response and place it
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in the record file for easy access. ‘This encoded data is input to a
related subroutine, PREFCOM, which uses linear programming to estimate
" the preference functions [26]. (PREFCOM is a mudificatinn for constant
sum data of ideas expressed by_Sriniuasan and Shocker in LINMAP. [61].)
Experience to date has shown that the constant sum paired comparison
task for preference measurement is extremely accurate [24,59} and is readily
accepted by consumers for “pseudo-products® {26]. -

PARTS automates constant sum paired comparisons but other preference
analyses such a3 standard [nrﬂinalj conjoint analysis, are compatible with
the system and can be readily 1implemented with the questionnaire ianguage
and modifications to PREFCOM.

Market share prediction: One use of conjoint analysis and related

techniques'is o predict the mﬁrket share of new products [23;2?,50,55,?ﬂ}.
Thus, another on-1ine subroutine, PREDICT, takes the output of PREFCOM
augmented with information from the manager or from specitic questions in
the questiannairé and estimates the market share of a new or mnqified
product.

Product Tine structuring: In related work, Shugan and Balachandran [57]

have déve]npeﬂ a mathematical programming system to couple the preference
information with the firm's.financial and p1aﬁning considerations to select
a product line that is optimal in terms of the firm's financial goals. At
present, PARIS aufﬂmatica11y prepafes the market research information for
iﬁput fnto the optimization system, Future work will integrate the two
systems w&th an on-line subroutine that will allow managers to input “"soft"
data, expected advertising expenditures, etc. PARIS will then automatically
tap the marketfng reéearéh data base fo determine consumer reaction to a
series of product line strategies and, therefore, select the optimal product

line strategy.
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Together, the gereral purpose datd access Subrﬂutines and the special purpose
data analyﬁi; subroutine enabie market researchers andfor managers tﬁ effec-
tiveiy use the data base created by PARIS, Although some multivariate tech-
niques are automated in PREFCOM and PREDICT, the information retrieval

system, RETRIEVE, {5 sufficiently gansral to enable a researcher to efficient-
1y access any porftion of the data for whatever analyses are appropriate for

his or her study.

_ EMPIRItﬁL EXPERIENCE

PARIS was uséd in a market reséarch study, funded by the MNational
Science Foundation, tn.design an optimal mix of telecommunications tech-
nology for use in a smail scientific Enmmuhity, Les Alamos Scientific
tzboratory, Among the "products" tested were closed circuii television,
facsimile transfer devices, narrow-band video telephones, personal viaifs,
and tE1Ephﬂn&5? The marketing research;'which foliows a methodology
described.in Hauéer and Yrban [21], s desigried to produce predictions of
cunsumer'respdnse ang consumer response diagnostics by modeling consumer
'perceptiﬂhs, preferences, and choice within each consumer segment:,

The study began with fﬂﬁus group analysis to identify issues and
‘determine consumer semaniics fﬁruthe questiommatres. The naxt phase was
a mail-back queﬁtiannairé to identify the basic dimensions of cnnéumér
perceptions and to estimate aggregate preference functions. (The perceptual

dimensions were efficacy and ease-of-use as shown in figure da with relafive

ECinsed circuit television provides motion and color with the resolution of
a home television but requires the equivaient of 100-300 telephone Tines.

Facsimile transfer devices transmit documants over ordinary telephone Tines. .
It s simitar to 2 long-distance copying mackine. HNarrow-band video telephone
transmits still television pictures over ordinary telephone Tines,
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weights of .82 and .18]_ FARiS was then used to estimate each consumer's
preference fﬁnctiun with respect  to basic dimensions of perception so that
those consumers most 1ikely to use each system could bé jdentified.

This PARIS questionnaire contains 56 questiﬂné'{ﬁyided into the
following six sections: (1) warmup ques@ians, {2) questions to establish
a scenario for usaga of the technoloagy, (3) consumer rating of the basic
dimensions for existing products and new product concepts, (4} sixteen
constant sum paired comparison questions, {5} preference ranking and usage
jntent for the existing products and the concepts, and {6} personal and
“gdemographic questiﬂns; Once cnmpiIéd, the questionnaire took 15-40
rminutes for 2 consumer o cnﬁp]ete {average time was 24 minutes). The
administration cost, including on-1ine hookup, was $1.00 per réspandenf
on a CDC-6600 cnmpufer (5510 per cpu hour). Appendix 3 shows the first
few questions in the quéstinnnaire. _

Consumer Experience has.been fayorable for tests on both student
popuiations and cn_fie]d'pupulatiﬁns. We found that one strong advantage
uf ﬁhe Q;cnmp{ler is that the wording changes identified in pretest could
be incorporated into an updated questionnaire in é matter of minutes.

Complete results of the application are contained in Hauser and Shugan
'[26] and will not be repeated here, Instead we will present a few key
résuits to indicate the power of PARIS. Figure 5a gives a perceptual map
derfveﬁ from Tactor analysis madii ﬁuestinﬁ sent to scientists. This same
infhrmatioﬁ was collected via PARIS with direct measures on managers and is

shown in figure 5h.. Note the similarity among the maps even though the

3Branchjng made the questionnaire more efficient so that any particutar con-
sumer did not necessarily answer all 96 questions. o
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data tollectian and consumer populations differ.

Figure 5

PERCEPTUAL MAPS OBTAINED WITH ON-LIME SYSTEM
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Censumer preferences wera theﬁ measured with the constant sum paired.
comparisan questiﬁns and preference functions were estimated with PREFCOM.
The.ave¥age& preference functions are shown in %igure 6. This model
correctly predicted the most preferred cumnunicatiﬁns option for 71.6% of
the consumers. Conjoint analysis (treating the constant sum measures as
ordinal measures) gave similar preference funciions and was able to correct-
1y predict the most preferred option for 57.1% of the cansumﬂrﬁ. Other |
analyses indicated the situations in which'cunsumers were most 1ikely to

use new communications options such as narrow-band video telephone.
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_ Figure ©
PREFERERCE ANALYSTS WITH ON-LINE SYSTEM
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TYPICAL APPLICATIONS OF AN MRIS
The previoué section described the one empirical a?piication of PARIS
to date. In that application PARIS was used primarily to deveiop a product

space map and perform preference analysis. But the great advantage of PARIS

s that it is sufficiently general to be applied to a targer class of market’

research problems. Each researcher can adapt the system fo suit the problem
at hand. The applications ﬂf-PhRIS are limited only by the %maginatiun_nf |
the market researcher. For example: ; '

Mc:&m_gefial Applicationa

New Product Positioning: It is important early in the new product

design process to learn the dimensions that consumers consider {i.e., per-

ver-;r 1 FFicuit Ea.s.]l' ) ve;-_f '

b

ceptions such as efficacy and gentleness for laundry detergents). the-positiors— -

of [.ir'uduﬁ-t_in_th_aj_ggacg, _a_nd_thgy;y_mfﬂfﬁﬁ_ﬁlake decisions with respect
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to these dimensions [21,23,2?,5&,5#]. PARIS can be used to set up a
questiunnair& fu-prohe perceptions, to get consumer ratinés of existing
products for the product space map, and to estimate prefecence functions '
{0 describe the consumers' decision processes. Hote that PARIS can do the
iatter analysis autumatica]fy and further use the dafa bank to estimate

market shares for potential new products.

Laboratory Simulaiion: Many firms are now using pretest market
" simulators such as ASSESSOR [457 or COMP {107 to test and refine new products
before they are taken {0 a full test market. PARIS is ideal for impfuving
these systems. Cnnsumer# are intercepted in 2 shopping area and brought to
a Tixed fati?ity_that is & ﬁimuiatéd purchase.Envirnnment. ﬂn-?iﬁe ter-
minals can rép1ace or augment human interviewers at these facilities, thus
resulting in tremendous savings. Furthermore, such complex guestions soch
as branching on évﬂked set and constani sum paired comparison measures are
readily 1mp1emented-uﬁ a PARIS system. Because clean data is automatically
entered inio the data bank, statistical analyses are done nvern{ght and
can bg ready for the next day's testing.

Test Market: Test markéts provide aﬁ indication of consumer reaction
{0 2 new product, but to be effective test markets must be carefully
monitered. Firms want detailed infurmﬂtiun on why a product is perfarmiﬁg
-the way it is and they want it as soom as possible. There are at least
~three forms of informatiun necessary to properly "read" a test market:
(1) store audits; {2) telephone 5ufveys for awareness, trial, repeat, etc,:
and (3} personal or mail surveys for in-depth amaiysis. With universal
product codes (UPC) a rea'l.'ity, systems are now available to give overnight
stcre_éudits [37]. PARIS can be used Ey teTEphénE surveyvers to provide

overnight measures of awareness, trial, repeat, etc., (Here guestions are
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still asked by. telephone, but FARIEItelTs the interviewer what to ask,
ensures tﬁat1a11 data are complete and withiﬁ range, and autdmatita11y

enters it into the data bank.} Further, PARIS can be used to get twenty-
four hour turnaround on the analysis of the in-depth surveys. By coupling |
PARIS with automated store audits based on UPS, managers can menitor test
markets almost on a daily basis and with only ﬁ:nne-day lag batween what

is happening'in.test market and whﬁn management knows about it. Of course,
PARIS can he'uéed to provide the data bank necessary for test market analysis

systems such as SPRINTER [71].

Advertising Copy Testina: Advertising copy is often tested by showing
consumers a series nf.executians and having them evaluate them via a
self-adninistered or interviewer-administered survey. Here again ?ARIS can
automate the surveying and analysis process to ensure that aliidata is com-
plete and within range and to.provide overnight anmalysis. Furthermnre,-the
" automatic timing of cansumer'response to the questions can provide unobtrusive
measures of the effect of advertising copy and execution. E.g., can they
state the appeal immediately, or does it require some thought?

Analyzing Deals and Other Marketing Mix Variables: Considerable

interest has grown about thé measurement of the effectiveness of brief
changes in marketing mix variables [9} Displays, deaIs, extended hours and |
opher special prumuticna]_effarts play an important role in the retail
establishment. PARIS interviewing incorporates automatic and precise

data recording and therefore automatic discrimination of pre- and post-

deal attitude measurement.

Sales Force Allocation: An interesting and important problem in

industrial marketing is fhe optim31 deployment of the sales force. - Static

mathematical programming analysis has increased efficiency and Jead to
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excellent pre-planned strategiss for salesman a11ccatinn.i But given the
dynamic capaﬂi}ities af the PARIS system, salesmen can }epert in on-Tine.
A computer guery guickly ascertains the salesmen'é physical positien, progress -
and prior probability distribution over anticipated sales, This data is

instantly fed into an extensive data base from which the nptimai agllocation
prﬁh]em'can be resoived. Updating in this marmer can lead to substaniially

better deployment than simple static procedures.

Market Researeh Methodology

De-bugging Que5tionnaires: The frustrating process of perfecting
questionnaires cﬁn be tedious and time consuming. Ambiguous wnrﬁing can
invalidate é guestionnaire and cause costly delays. Fortunately, with.thE
PARIS system, testiing of questionnaires occurs literally overnight. HNot
only are all respondeni errors recorded with their corrected response, but
timing of responses identi%ies troublesome questions. These helpful
features combined with immediate processing capability enable qﬁ{:k and
easy formation of better constructed questionnaires.

Controlled Questioninag: Hafket researchers have realized that in some

interviews the sequencing of questions can be crucial. To gain the utmest
control over the interview, the respondent must see questions in the proﬁer :
sequence and only in that séquence. Tﬁis ability is automatic in the PﬁRIﬁ
system. The respondent is expnsed-to questions only in the pre-determined
order. Training intEP?iEWETSIfDP complex branching based on respnnsgé.iﬁ
E]iminated.. _

Other types of cuntrai are also available, Seguential questioning
prevents reﬁpondents_frnm haphazardly rushing through the guestionnaire.
Pacing can be carefully regulated to jnsure maximum respondent involvement.

The automatic recording of response time for each question permits monitoring
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this involvement.

Sensitive Issies: There are occasions when a market research study

is not conducted because of the sensitive nature of the market research
question. For example, a fest market may "tip-off" competifors to the
firm's innovation allowing 2 coﬁpetitive firm to pre-empt the innovator in
national roll-out. PARIS allows two umigue capabilities that mitigate and
sometimes eliminates this problem. First, branching on previocus respcnses
a?]ﬁws each respondent to see only relevant quastions and non-essential
“information need.nnt be supplied to the respondent. Second, when interviews
are.administered on a CRT-type deviée, no wvittén réccrd of the interview
is:left with the respondent which may be circulated to unauthofized readers

such as competitors in a nev product introduction.

Désign Flexibility: PARIS provides the Tuxury of design fiexibility
previocusly enjnyéd by cﬁ1y heavily fundgd research projects. Given snﬁe_
fixed cost per observation and sampiing leading to a marketing decision, the
5&quantia1.5amp1ing will have a smaller total risk than that of any procedure
in which the statistician ﬁust comait himself to a fixed number of chserva-
‘tions [16]. With conventional mail questiﬁnnaires, uncerfainty surrounding
response rate detracts From"the advantages of seguential sampling. Second,
the ability to allow complex branching on_résﬁonsent answers without any
added burden on the respondent, permité the researcher to use a very
sophisticated experimental design. De;igna of this fype can exiract more
key information, reduce unwanted redundancy and lead fo shorter, Tess ex-

hausting interviews [18].

Accurate Project Cost Estimates: Market researchars a}ways face the

problem of estimating total prﬂjecf cost before beginning the venture.
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This task cam be.difficult because of peak demand for keypunchers, coders,
prugﬁamners,.etc. PARIS automates and therefnre smopoths out labor demands.
This feature leads to better estimates of total project cost -- nearly
constant known cost per respondent processed -- aﬁd 21lows better estimates |
for project duration, Further more avtomatic computer accouniing systems
reduce accounting costs and provide good recﬂrdﬁ.

Diary Paneis: As terminal prices drop, it will be feasible to place a

terminal with each member of a diary panel [62,63,64] so that a variety of
survafs can be automaticaliy gifen to tﬁé panel to augment traditional
fdiary“ information. Furihermore, the technoiogical capabitity now exists
to. build a "coupler" that ﬁi11-enab1e a consumer to see the.questinnnaire_
on his or her home itelevision scresn and to respond vié the buttons on a

touch-tone telephone,

CONCLUSTONS
Markét research infarmation systems.are valuable tools for marketing.
. Numerous MRIS's have been designed to improve data amalysis and to provide
decision makers with reievant marketing inteliigence. But the success of
such systems depends on high quality data. Given today's computer tech-.
npjngy it is pﬁssib1e to design and implement an MRIS to improve information
collection, storage, and retrieval as well as data analysis.

Although an MRIS cannot be used in all situations for all purposes, it
dges present new opportunities far.impruved data collection and cunsuﬁer
analysis. h.three-wéy MRIS can be very effective when used judiciuus?y in
conjunction with tréditinnal resea%ch tools such as focus aroups, telephone,
mail, or parscnal interviews. The advantages of such sysfems are many,

inciuding:
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cost and time savings on coding and keypunching

improved data integrity tﬁrnugh range checks and prompting

automatic branching based on previous respondent answers

automatic storage of data for overnight statistical azmalysis

standardization of “interviewer", and

timing of respondent,
Of course, in any application these advantages must be carefuily weighed
against disadvantages such as:

- the terminal must be available to the respondent or an infermedizte
interyiewer

- capital cost of eguipment, and

~ man-machine interfaces that ére stifl tﬁ be explored.
When used in the right situat?nn,'we feel the enhanced speed, flexibility
and accuracy outweigh the disadvantages that must be overcome,

PARIS is one way for any market résearcher tp use the powertul measure-
ment technique of computer Tntérviewing. The human~0riented quéétionnaire
language, the O-compiler, the automatically generated master, record, and
comment files, and the encoding of data, the preference analysis, and the
data retrieval system éerve.the market researcher to free him{her) from
the mundane task of computer programming. He{she) can then devote more -
time to careful questionnaire design ana data interpretation. PARIS makes.
1# possible for a market researcher, with or without computer expertise to
use interactive interviewing for his{her) special or ongoing research
projects. |

The field of computer interviewing is Expand%ng rapidiy. The availability
of on-line capability makes for exciting new experiments in market fesear;h.

Myers [47] hes provided the capability of allowing consumers {after they
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have cump1eted:a gquestionnaire} to access summary statist{cs of other
consumers' rQSpunses to these questions, Thé cunsumef is then é]luwad to
retake the queétiﬂnnaire and the change in attitude is recorded. Johnson f30]
uses branching fo cut down an the number of rank nfder questions necessary.
in tradeoff analysis. Others have suggested that the timing of a consumer
response can give va1uabie clues to the consumers' cngnitive'prncess and
perhéps indicate relative importances of various aspects of the choice
process. Such applications are available to each and every market researcher
through PARTS. o |

As with all deve]nping techniques; there,ﬁre challenges to be met,
but PARIS and related develupmenté in computer interviewing hold great

promise for improved market research.



Appendix 1: (Questionnaire Language

The key to the PARIS system is the market research-oriented question-
haire language which allows a market researcher to write the questions helshe)
wants and to flowchart the survey in a way that s advantageous to his{her)
project, White this task can now be done in *high-level® general purpose lan-
guages such as FORTRAN or PLT, the task rapidly becomes costly, time consuming
and tedious. The special commands in the PARIS system make this task efficient.
The complete instructions to the thirty-twe commands now available are contained
in the PARIS Tanguage manual, For illustrative purposes, Table 5 summarizes
gight of the most commonly used commands.

~ Table 5
COMMONLY USED PARIS COMMANDS
feneral .
Lormmand Explanation - - Exapple
QUESTION ' n  ° Informs rhe computex QUESTION 2
E question numbar '"p" . -

follous, .

EEAD AMISWER . Instrwets the compuier READ ANSHEZR

te read and record the
respondent's answer

bl ’ Instrucrs tha cémputer T *p0 YOUR O
to print everything ro OR RENTY
- the right of %',

GO TO QUESTION o Instivers tha computer G0 TO QUESTION 3
to ask question nucher
'Iln'll newt -
' FRINT ANSWER Instructs the computer . PRINT ANSWER

to prink the respondant’s
last answer.

If the respondent’s last _ {4,733
answer is in the raznge .

between X end ¥ {including

X and ¥}, the comptter is

Inskructed to ask question

nuacber n.

(%, ¥In

{¥,n TORCE The zame a3 abova, except {4,7)1 FORCE
the computer will centinus
ta prompt “oub-of-rapga”™
anewers with a gentle instruc-
tion until the respondant's
snswer Iz between X and Y.

ASK n o Cauzer a yes or no gquestlon ASE 10 20
to be asked. Includes prompt- ’
ing for mnswers other than yes
or na. Branches to question
“Ma" if answer is yes, te ques-
tion "m" LF answer ks me.

+Hure precise explanations are glven In the FLA.R.1.5. Language Hamual




Master filer
markef researcher to track the progress of his o
tains the respondent's number,
or she took the guestionnaire,
or she ended, the storage location of the complete

Appendix 2: PARIS Data Files

his or her name,

of the response (complete, partially compiete, ete. ).

This key data gives a conCisg summary
marketing information available. The data
for an ongoing study (e.q.

gives a check on time of day bias
respondent is spending with the
indication of compleiion rate.

are extremely important in pretest.) The
the research to set a target sample size

attained.

" RESPONDENT

WO YN W

10

. ESPONDENT:
KAME :

JATE:
STGN-ON:

" SIGN-OFF:
PERM-NAME :

STATUS:

NAME
NO NAME

- JOHN H

JAY S

NC NAME
MARY R
ROGER |
PETER P
DAVID T
BRUCE-B .

TEST
NANCY T
STEVE 5
IRENE 5
CHRIS P
KENT L
JERRY
TOM

The respondent number
respondent's name, if given

The

DATE

04/17777
04/19/77
0a/19/77
04/18/77
Da/19/77
0as21437
04723777
04725777
04725777
Ra/25/477

04/26/77

04/26/77
04/26/77
04727777
GA/2BSTT
Q8 /28777
04728777

, monitoring ©
, and an in
uestiomaire.

-S1GN-ON

19,51
12.17.359.
12.51.34.
12.57.52.
15.48.57.
16.15.17.
11.52.14.,

10.10.40,

15.32.03.
16.01.46.
09.10.67.

13.26.03.

13.40.08.
12.41.03.
16.00,03.
16.30.59.
2(3.48,57.

.54,

f a test market).
dication of how long each
The status gives an
Both the timing and completion rate
continyal updating aliows
and continue until 1t i3

SIGN-OFF

20.05,10.
12.32.46,
13.17.11.

16.10.53.
16,35.14.,
12.05.53.
10,2611,
16.07.58.

09,25.79,
13.59.03.

13.14.13.
16.25.31.
16,47.17.
21.05.22,

The date the questionnaire was administered

The time the respondant started
The time the respondent comple
The name of the {permanent

answers are being kept

The last question
one of the following code letters:
o. follow (replaces P}; D=Duplicated

M=More information t

(replaces £); C=Completed; P=Pariia

T=Copied to tape.

This fite 7s & relatively short file used by the
r her study.
if qiven, the date he
the time he or she began, the time he
dats, and the status

It con-

of the study and of the
provides a reference point
The time

PERM-NAME STATUS

85100060000
SS10000001
$510000002
$S10000003
$510000004
£510000005
SS10000006
S510000007
$S100000608
5510000009
SS10000010
$510000011
$510000012
$510066G0013
S510000014
5510000615
5510000016

ted the qdestionnaire
) file where the respondent’s -

written into the dafta base fﬂ11§wed by

o560
96C
96t

1
960
960
96C
N
960

TN
96
g6l

1K
96C
6L
960
96C

=tinusable {replaces N);

1iy compieted; N=No tecord;
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Record file: This file records all responses, includina respondent
MapporsT - aven when subseqizently. corrected -- and certain question
.symmaries for later analysis. For each consumer response, the file con-
tains the respondent's number, the question number, the date, the time,
and the raw answer, The time of each response is important in pretest
to assess the difficulty of questions and jmportant in implementation
to determine respondent motivation. For special questions, such as con- _
stant sum paired comparison questions, PARIS encades the response and stores
the simplified response as well as the complete response. A special code
is then added to each line to indicate whether the 1ine represents.a raw
response {code R) or a coded response (code C), This special coding makes
data access efficient for subsequent analysis. In practice, the record
file becomes quite large and is pericdically copied to permanent stovage
sych as tape or cards in which case the status in the master Tile is
changed to indicate that the file was written to tape {code T}. The
foliowing page contains a copy of a portion of a record Tile.

CODE+ RES. OQUES. DATE TIME  RESPONSE .

52 1 04/17/77  19.51.54. 5510000000
3 04/17/77  19.53.10.1 -
5 04/17/77  19.53.22.45
7 04017777 19.54.13.6

11 04717777 - 19.54.35.1

16 04717777 ~ 19.54.48.1

19 04/17/77  19.55.01.3

29 - 04/17/77  19.55.50.4

36 04/17/77  19.56.02.1

41 04/17/77  19.56.19.4

43 *04/17/77  19.56.28.4

49 04/17/77 ° 19.57.47.5

08/17/77  19.57.51.4
51 04/17/77  19.58.03.4
54 04/17/77  19.58.20.2
6 04/17/77  19.58.30.2

‘59 04/17/77 - 19.58.45.2
61 04£17/77  19.58.54.2
65 04/17/77  '20.00.23.11
65 04/17/77  20.00.26.89
65 - 1100 |

66 ©04/17/77  20.00.36.11

66 04/17/77 . 20.00.41.89.

66 1100

67 04/17/77  20.00.51.1

wpnmmﬂmmwmmmwwmxwmmxmﬂmmm
u-l.-.l-—l—i—l—l‘-—l—l—l—l_n.lu—-l—d—l-ﬂ.—l—l.—lml—-.rp—l — il it —
=
>
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Comment file: At the end of a PARIS questionnaire, the sysiem
automatically asks the respondent if he or she wished to make any
additional comments. If respondent answers - “yes™, the system records
his or her commeénts on a special file, toaether with an identifier
Jinking the respondent to the comment, The researcher can then quickly
access all qualitative comments in a concise summary file and analyze
them at his or her convenience. : '

RESPONDENT 5 6/10/77 14,02.26. 5510000005
I HAVE BEEN USING A MARROW-BAND VIDED TELEPHONE FOR THE PAST
5 MONTHS. 1 FIND IT VERY USEFUL FOR TRANSHITTING DATA BUT
FéND THAT THE UNIT IS TOO LARGE TO FIT COMFORTABLY ON MY
DESK ' -

RESPONDENT 6 6/10/77 157084557551 0000006
1 FOUND THE INTERACTIVE QUESTIONNAIRE THTERESTING BUT I PREFER
THE TELEPHONE TO ANY OF THE TELECOM; EQUIPMENT.

RESPONDENT 10 8/12/77 15.37.18,5510000010 . .
YOUR MEW SYSTEM SOUWDS GREAT! WHY HAVEN'T I HEARD OF IT SOCNER.

_ RESPONDENT 11 6/12/77 15.59,36.5510000011

NARROW-BAND VIDEQ TELEPHONE SEEMS LIKE IT TOULD BE EFFECTIVE
FOR FOLLOW-UP CONTACTS BUT I WOULD PREFER CLOSED CIRCUIT TV

FOR INITIAL COMTACTS, ESPECIALLY IF A MAJOR PROJECT IS AT STAKE.

RESPOMDENT 13 6/12/77 16.30.12.5510000013
HOW MUCH RED TAPE WOULD BE INVOLYED?

RESPONDENT 14 6712/77 16.51.34,5510006014 ..
YOU WILL HAVE TO PLACE AT LEAST 10 UNITS BEFORE NBVT IS OF ANY USE
TO .ME. . .



Appendix 3: Sample Questionnaire

The fellowing is a hard copy printout of what a respondent sees as
fie or she completes a PARIS questionnaire, This is the guestionnaire
referred to in the empirical study of section 8, except for a few dele-

tions made fo protect the confidentiality of the study participants.

***t*********tt**********t********t********t*********i*****tt**********************

RORTHWESTERN UKIVERSITY
P.A.R.I.5. INTERACTIVE SURVEY SYSTEM

**i******i*****************t********tt*****t*****************tt******t*************

.. .}JOULD YOU LIKE TO STATE YOUR MAME
_PLEASE AWSWER EITHER YES OR NO

7 YES

.. .ENTER YOUR NAME

? EXAMPLE

... YOUR NAME IS - EXAMPLE

CORRECT {YES OR MD?)

7 YES

.. .NOW PREPARING QUESTLONS!!

DEAR COLLEAGUE: 6/10/77

WE Al.. CONDUCTIHG THIS SURYEY TO DETERNINE YOUR OPINION SO THAT WE CAM PLAN FOR
FUTURE IMPROVEMENTS IN THE LABORATORIES® COMMUNICATION SYSTEM AT '

WE GREATLY APPRECIATE YOUR COOPERATION
© STNCERELY,

ASSOCTATE DIRECTOR {F RESEARCH
SCIENTIFIC LABORATORIES

WE WOULD LIKE TO XNOW AROUT A RECENT SIGNIFICANT INTERACTION INVOLVING YOU
AND A COLLEAGUE, OR A YEWDOR, ETC,, TO DISCUSS A PROBLEM ON WHICH ONE OR MORE OF.
YOU 15 PRESEMTLY WORKING. PLEASE CONSIDER INTERACTIONS ONLY WITH THOSE PEOPLE WHD
D0 NOT WORK IN THE SAME BUILDING AS YOU DO AND DON'T COWSIDER CALLS JUST TO SET
Up APPOINTHENTS.



T 1. WAS THIS INTERACTION: '

' =5 SCHEDULED WEEKLY OR MOWTYLY, ETC.} INTERACTION?
o=NON-SCHEDULED INTERACTION INITIATED BY YOURSELF?
3=NON-SCHEDULED INTERACTION INITIATED BY ANOTHER?
4=A CHAMCE. INTERACTION? ' _
5=0THER

(PLEASE ANSWER WITH A NUMBER T THROUGH 5)

T 1 :
BESIDES YOURSELF, HOW MANY OTHER PEOPLE PARTICIPATED IN THE INTERACTION:- {PLEASE
TYPE IN THE NUMBER OF PEOPLE.} .
2?2
8ID YOU USE:
1=TELEPHONE _
2=INTEROFFICE MEMO
3=MATL
4=TELETYPE OR TELECOPIER : _
E=PERSONAL YISIT [YOU WENT WITH HIMW {THEM) ]
§=PERSONAL YISIT FHE {THEY CAME TO YOU]
7=PERSONAL VISIT (CONFERENCE ROOM, AUDITORIUM, ETC.]
§=0THER . _

{PLEASE ANSHER WITH A HﬂMBER 1 THROUGH 8)

PLEASE SPECIFY’
7 TELETYPE

- {IF YOUR INTERACTION INVOLYED TWO OR MORE PEOPLE, PLEASE ANSWER THE FOLLOWING
QUESTIONS FOR THE PAJORITY OF TUE PARTICIPANTS OTHER THAN YQURSELF. IF THERE

1S MO CLEAR MAJORITY PLEASE ANSWER THE QUESTIGHS FOR THE FPRIHCIPAL" PARTICIPANTS

IN THE MEETING.) :

WHERE DID THE QTHER PERSON(S) COME FROM (AFFILTATION)?

1=IH#S1DE THE LABORATORY
2=0UTSIDE THE LABORATORY
3=S0ME FROM INSIDE AND SOME FROM OUTSISE THE LABORATORY

71 :
HOW LONG WOULD IT HAYE TAKEN YOU [OR THE OTHER PERSON{S)]
TO TRAVEL TQ END FROM THE PLACE OF INTERACTION?
L=LESS THAN 10 MINUTES
2=10 TO 30 MIMUTES .
3=30 MINUTES TQ 1 HOUR
4=%1 TO 2 HOURS
E=3 TO 4 HOURS
=5 TQ 6 HOURS
7=MGRE THAN 6 HOURS

7 10 MINUTES : )
PLEASE ANSWER WITH A NUMBER 1 THROUGH 7.
T 1 - .
HOW MUCH WOULD IT HAVE COST FOR YOU [QR THE OTHER PERSON(S}]
TO AND FROM THE PLACL OF INTERACTIONY '

1=THERE WOULD BE LITTLE OR NO INCREMENTAL COST
2=LESS THAN £10 : '
3=$11 10 350

4=451 TO $100

5=$100 70 $200

6=MORE THAN $200



10.
11;
12,
13.
14,

15.

16.

]l
o REFERENEES
paker, D. and C.B. Weinbera, "Interactive Marketing Models", Journal of

Marketing, Vol. 39 {October 1875) pp. 16-23.

Ackoff, Russell L., "Management Misinformation Systems®™, Management
SCience, Vol. 14 {December 1976) pp. 147-156. |

Ahl, 0O.H., “New Product Forecasting Using Consumer Paneis™, Jourpral of
Marketing Research, Vol. 7 {May 1870} pp. 160-167.

Aldérson, Wroe and Stanley J. Shapiro, {eds,}, Marketing and the Computer,
{Englewood Cliffs, N.J.: Prentice-Hall, Inc., 15635,

Amstutz, Arnold E., "Market-Oriented Management Systems" The Current
Status", Journal of Marketing Research, Yol. 6 (November 1969} pp. 481-896.

Axelrod, Joel N., "14 Rules for Building an MIS", Jdournal of Advertising
Research, Yol. 10 {June 1970} pp. 3-12.

‘Bariff, M., and E. Lusk, “Cognitive and Personaliity Tests for the Design

of Management Information Systems", Management Science, VYoi. 23, No. 8
{April 1977} pp. B20-829. i

Benbasat, 1. and R. Schroeder, "An Experimental Investigation of Some
MIS Design Variables", The Management Information Systems Quarterly,
Yol. 1 {March 1977), .

Biattberg, Robert, Thomas Buesing, and Subraladen, “Impact of Mew Brands
on Household Purchasing Decisions" presented at the Joint National Meeting
of ORSA/TIMS, Atlanta, GA, Wovember 1977,

Bﬂu1dén, J. and E. Buffa, "Corporate Models™ On-line, Real-time Systems",

Harvard Business Review, Yol. 43, No. 4, { 1970} pp. 65-83.

Burger, P., "COMP: A New Product Forecasting.SyEtem“, Yorking Paper No.

123-72, Northwestern University, Graduate School of Management, 1972,

Calder, Bobby J., "Focus Groups and the Nature of Qualitative Marketing

_ Research,” Journal of Marketing Research, Yol. XIV (August 19??}, p. 353-64. -

" Cox, Donald F. and Robert E. Good, "How to Build a Marketing Information

System", Harvard Business Review, Vol. 45, (May-June 1967) pp. 145-154,

Davis, Gordon B., Management Information Systems” Conceptual Foundations,
Structure, and Development, (Hew York" MeGraw-Hill Book Company, t974).

DeBrabander, Bert and Enders Edstrom, "Successful Infnrmation.System
Deve}opment Projacts”, Management Science, Vol. 24, No. 2 {Dctober 1977}
pp. 191-185. . . E

DeGroot, Morris, Optimal Statistical Decisions, -(Mew York: McGraw-Hill
Book Company, 1970} pp. 267-323.




7.

18.

19.

20.
.
22.
23,

24,

29.

26,

27,

28.

29.

30,

31.

R2

Dickson, Gary W., James A, Senn and Worman L. Chervany, "Research In
Management Information Systems: The ¥innesota Experiments", Hapagement
Science, Yol. 23, No. 9 {May 1977} pp. 913-923.

Edwards; Allen, Experimental Design in psychological Research, {New York:
Holt, Rinehart and Winston, Inc., 1968},

Fishﬁein, M., "attitudes and the Prediction of thauicr“, in M. Fishbein,
ed., Readings in Attitude Theory and Heasurement, (Hew York: Jdohn HWiley
% Sons, 196/).

Fitzroy, Peter T., Analytic Methods for Marketing Management, (MNew York:
MeGraw Hi11, 1978), - _ . .

Green, P.E. and V. Rao, Applied Muitidimensional Scaling (New York:
Holt, Rinehart, & Winston, Inc., 1972). :

Green, P.E. and D.S. Tull, Research for Marketing Decisions {Englewood
cliifs, N.J.: Prentice-Hall, Inc., 19/5}. - :

Green, P.E. and Y. Wind, Multiattribute Decisions in Marketing, (Hinsdale,
I11.: The Dryden Press, 1973}, '

Hauser, J.R., *Testing the Accuracy, Usefulness, and Significance of
Probabilistic Choice Models: An Information Theoretic Approach”, Horking
Paper, Northwestern University, Transportation Center, April 1976,
(Forthcoming, Operations Research).

Hauser, J.R. and F.S. Koppelman, “The Relative Accuracy and Usefulness of
Alternative Perceptual Mapping Technigques,® Working Paper, Graduate
Schoo) of Management, Morthwestern Uniuersityﬁ-ﬁeptember 1977.

Hauser, J.R. and 5.M. Shugan, "Efficient Measurement of Consumer Prefevence
Fenctions: A General Theory for Intensity of Preference", Working Paper
No. 602-001, Northwestern University, Depariment of Marketing, May 1977.

‘Hauser, J.R. and 6.L. Urban, “A Normative Methodology for Modeling

Consumer Response to Innpvation®, (perations Research, vol. 25, He. 4,
{July-Bugust 1977} pp. 579-619.

Hauser, J.R. and G.L. Urban, "Direct Assessment of Consumer Utf]ity
Functions® von Neumann-Morgenstern Theory Applied to Marketing", Working
Paper, M,I.T., Sloan School of Management, January 1977. L

Johnson, R.M., "Tradecff Analysis of Consumer Values", dournal of Marketing

Research, ¥ol. 11 {May 1974} pp. 121-217.

Johnson, R.M. "Beyond Conjoint Measurement” A Method of Pairwise Trade-
of f Analysis’,- Proceedings of the Association of Consumer Research,
{October 1975) Cincinnati, On10.

'Keeney, R.L. and H. Raiffa, Decision Analysis with Multiple Conflicting

Chjectives {Mew York: John Wiley & Sens, 1978).



32.

33,

34.
33.

36.

a7,

38.
39,
4G.

41.

42,

43,

a4,

45,

46,

47.

' R3

Kotler, Philip, Marketing Decision Making: A Medel Building Approach,
{Chicago: - Holt, Rinehart & Winston, Inc., 1971).

Light, L. and L. Pringle. "New Preoduct Forecasting Using Recyrsive
fegression”, and D. Kollat, R. Blackwell, and J. Engle, eds., Research.
in Consumer Behavior, (New York: Holt, Rinehart and Winston, 1870}

pp. F02-7019. : -

Lindquist, E.F., Design and Analysis of Experiments {Boston: Houghton
Mifflin Company, 1953). :

Little, J.D.C., "Models and Mapagers: The Concept of a Decision Calcutus™,
Management Science {May 1970} pp. 466-485, '

Little. J.0.C., "BRANDAID: A Marketing Mix Model, Structure, Tmplementation,
Calibration, and Case Study", Operations Research, VYol. 23, No. 4 (July-
August 1975} pp. 628-673,

Little, J.0.C. and J.F. Shapire, "A Theory for Supermarket Pricing of Non-
Featured Products", Presanted at the Joint Meeting of Operations Research -
Society of America and the Institute of Management Science, May 9=11, 1947,
San Francisco, California. _

Ladish, Leonard M., “CALL PLAN" An Interactive Salesman's Call Planning
System”, Manaaement Science, V¥ol. 18, (December 1971} pp. 25-40.

tucas, Henry C., The Tmnlementéﬁicn of Computer-Based Models {National
Assaciation of Accountants, New vork, 1976].

Marschak, Jacob and Roy Radner, Economic Theory of Teams, (Hew Haven: Yale
University Press, 1972) pp. 53-8b. .

MaSan: R. and I. Mitoff, “A Program for Research on Management Information
Systems", Management Science, Yol. 19 {January 1973) pp. 475-487. )

Montgomery, David, “Markeﬁing Pecision Information Systems" Some Design
Considerations”, from Handbook of Marketing Research, Robert Ferber, ed.,
(New York: MWcGraw-Hill Book Company, 1974) pp. 1-44 to 1-62.

. Montaomery, David, "The Qutleck for MIS", Journal of Advertising Research,
_Fal. 13 {June 1873) pp. 5-11. ' ’

Munfgamery, David B. and G1eh L.'ﬂrban, "Marketing Decision-Information
Systems" An Emerging View”, Journal of Marketing Research, Voi. 7,
May 1970, pp. 22-20, . _

Montgomery, ©.B. and G.L. Urban, Management Science in Marketing,
(Engiewood Cl1iffs, N.J.: Prentice-Hall, 1969},

Montgomery, D.B. and G.L. Urban .eds., "Applications of Management Science
in Marketing” {fnglewood C1iffs, N.J.: Prentice Hall, 1970)

Myers, J.G., "An Interactive Computer Approach to Froduct Positioning”,
Proceedings of the Attitude Research Conference, February 11-15, 1976,
Rilton Head, 5.C.




43.

45.
50.
sl.
52.
83.

54,

55,

56.

57.

58.

59.

60.

1

R4

Helsen, R.O.. B.L. Peyton, and B.F. Burtner, "Use of aﬁ_Un-]ine Interactive
System: [ts Effect on the Speed, Accuracy, and Cost of Survey Resulis”,
Chilton Research Services Paper, Radnor, Pa.,_Nuuember 1972,

Gppenheim, A.N., Questicnndire Desian and Attitude Measurement, Basic
Books, Inc., Hew York, 1966, :

Payne, S.L., The Art of Asking Questions, Princeton University Press,
Princeton, N.d., 1951, '

" Pessemier, E.ﬁ.; Product Management: Strategy and Organization (Hew York:

Wiley-Hamilton, ¥977).

Raiffa, Howard, Decision Analysis: Intreductory Lectures on Choices Under
Uncertainty {Reading, Mass.: Addison-Wesley, 1970}.

Schewe, Char1és D., ed.s Marketing Information Systems: Selected Readings,

American Marketing Association, 1976. _ -

Shocker, A.D. and V. Srinivasan, "A consumer-Based Methodology for the
tdentification of Mew Product Ideas," Management Science, Vol. 20,
Ne. 6 {February 1974). :

Shocker, Allan and V. Srinfvasan, "Myltiatiribute Approaches to Product
Concept Evalustion and Generation: & Critical Review®, Proceedings of
Analytic Approaches to Product-Marketing Planning, Pittshurgh, PA,
November, 12/7. - : )

. Shugan, Steven M., “Tha Formation of Public Perceptions and Preferences

Toward the Shipment of Potentially Hazardous Materials: Measurement,
Trends, Infiuential Forces", DOT Proposal £78-065 (November 1977).

Shugan, Steven M. and V. Balachandran, g Mathematical Programming Model
for Optimal Product Line Structuring”, Discussion Paper No. 265, North-
wostern University, The Center for Mathematical Studies in Economics,
Bpril 1977 (submitted, Management Scjence). '

§i1k, Alvin,"Test-Retest Correlations aﬁd the'ReliabiTity of Edpy Testing®,
Working Paper 76-21 Revised Dec. 1976, European Institute for Advanced
Studies in Management, Brusseis, Belgium. :

511k, A.J. and G.L. Urban, "Pretest Market Evaluation of New Packaged
.Goods: A Model and Measurement Methodoloay®, Working Paper, M.1.7.,

Sioan School of Mansgement, February 1976, [ forthcoming, Journal of
Marketing Research)}.

Smith, Samuel Y., Richard H. Bfien and James Stafford, ed., Readings
in M%rketing Information Systems (Boston: Houghton Kiffin Company,
T1968].

Srinivasan, ¥. and A. Schocker, “"Linear Programming Techniques for
Multidimensional Analysis of Preference®, Psychometrika, Yol, 38
. {September 1973) pp. 337-370.




	CCF05142017_0003
	CCF05142017_0004

