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MARKET ING_RESEARCH EXPENDITURES: A DESCRfPTIVE MODEL

SUMMARY

The decision on how much to spend on new product markét
research is a difficult decision and normative models have not seen
wide-spread application in this area. This research focussed on an
alternate route to the development of a prescriptive guide for
marketing research expenditufés -- the-study of actual management
decisions, and the -development of a qualltatlve descriptive model
based on past management decisions.

The descrlptlve mode hypothesxzed for the research, which
closely parallels a Bayesian model, was generally supported by the
empfrical data obtained from 118 case histories of successful fndustria]

new product ventures. Managers'! market research expenditure decisions

were found to be fairly consistent, and were also qualitatively consistent

with the Bayesian ideal. The main determinants of new product market
research decisions were identified, and can beibroadly categorized along
three main dimensions, namely the amounts at stake, the uncertaintiés

and probabilities of the situation, and the cost of market information.
The resultlng descrlptlve model == in the form of a mathematical
expressnon -~ may provide useful prescrlptlve xnputs when decnd;ng on how

much to spend on new product market_research.~




MARKETING RESEARCH EXPENDITURES: AN EMPIRICAL MODEL

INTRODUCTION

A number of methods have been proposed for determining

what is an appropriate amount to spend on market research for
a given marketlng problem. These approaches, generally, may be

classified as either objectives and task»methods or valuation

of information methods.( ) The objectives and task approach

‘requires the manager.first to set his information objectiVes

and then to formulate a research plan'to achieve the desired
objectives. Such’ an approach fails to address the prohlem'of
deciding on an optimal expenditure level'since it requires,
the assumption‘that‘objectives are'worth’the_costhof'the.task‘
required to achieve them. The valuation’of information'ap—

proach recognizes that information has both value and cost

components and bases the expenditure level decision on assess-— -

ments of antlclpated research costs and beneflts. The valuation'

of 1nformatlon approach tends to. meet reslstance in management
practlce because of the reluctance of managers to make the

probabllity and value estlmates the approach often requires

and because the approach frequently requlres an unreallstlc'

31mp11f1catlon of the de01510n problem.

An alternate route to the derlvatlon of a model for
determining market research expendltures is to study the o
declsonsxmade by operating managers, Empirical models des~
cribing past decisons of managers-- called Management Co- .
efficients Models~= have been proposed.asﬁusefulaguidesAto

future decisons. The assumptlon underlying such guides is

R
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’that managers' decisionstare not so much biased as they are
‘erratic . THus, if managersf‘inconsistencies can beﬁrec
moved, thedr.past decisons can serVe.as‘a normatiVe guide.
Regression models descrihing the past‘decisions of managersA
have been shown to yield better results than the actuai
performance»of the managers.they mere hased on.

‘This research develops from empirical datapfa"
descriptive model of marketlng research expendlture dec1sons.
The research focuses only on the quantltatlve component of the
market research dec1s1on-- how much to spend—-and does not deal
“with qualltatlve conslderatlons, such as the type and quallty
of research‘to be'donef_ The dec151ons were made by managers"- - f
in industrial'goods'firms for the purpose of assess1ng mar~u |
kets for the development of new 1ndustr1a1 products. Theu |
model relates amounts spent on marketlng research to the
- “characterlstlcs of the new product sltuatlon, as perce1Ved by

managers.

. THE HYPOTHESIZED MODEL

The general hypothesls of. the research is that the
v'amount of market assessment undertaken in a new product venture
depends upon the partlcular)new product s1tuatlon. ~The‘problem~
then becomes to ldentify the releVant character;stics of the B

" new product situation for measurement, and to suggest'expected .
‘relationships between researchteXpenditures and.these char-
acteristics. A descriptiﬁe'model'of‘the decisiOn to undertaken

market research was therefore proposed,,



The hypothesized descriptive model of this research
was suggested by a Bayesian analysis of the choicensituation.(‘).
o ' Bayesian‘modeis identify three types of inputs which»determine

optimal marketing research expenditures, nameiy: ( )

a) the possible consequences of a,decision’outcome;;

b) the prior probability distributions;

c¢) the cost versus acouracy‘oprossible:market studies.f

| The descriptive model hypothesized for this researchA
parallols the Bayesian model and views the marketing research
expendltuxo as the outcome of an 1mp11c1t balanc1ng of percelved
.co“t VOorsus erCClVbd value of 1nformatlon (F1gure 1). In a new
product context, the perceived value of 1nformatlon depends on
the amounts at stake in the product venture as well as the un- -
'certalntles and probabllltles Wthh surround the outcomes of the
venture. All three constructs 1n the model - percelved cost -
of information, amounts at stake, and probabllltles and uncer-
talntles -—- in turn depend on the characterlstlcs of the new
product s1tuatlon. | u
A number of variabies describing the new product‘

situation were 1dent1f1ed which mlght affect managers percep—
tions of the amounts at stake, probabllltles and uncertalntles
and cost of market 1nformatlon. The partlcular varlables
selected for study have been preV1ously suggested in the

()

- literature, and are both realistic and famlllar to managers.

Variables which mighL'influence-managers'perceptions

. )
of the amounts at stake include:

i
i
i
i
;
i
H
i
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1) the possible losses if the project should fail;

2) the expected project payoffs.

Variables influencing managers‘ feelings of uncertainties and

?robabilities might include:

1) the newness of the product market;

2) the stability of the market;

. 3) the newness of the product;

4) the competitiveness in the product market;

5) the newness of the product to the firm;

6) the complexity of the product; |

7);the newneea'of the purchase task;

8) the importance of the purchase;

9)'the payback oeriod.
Variables which could influence managers'\perceptions of the
cost of information include: | |

1) the number of customere;

2) the number of market segmentsi'

3) the accessibility of cuStomersf

4) the degree of development urgency.
These new product 51tuatlona1 varlables were therefore hypo-
the51zed to influence the amount of market research undertaken.
Table 1 summarizes the hypothe51zed determlnatnts of research |
expenditures, and notes'the‘expected direction of effect. |

The proposed descriptive model is not a complete

model of the decision to undertake market research. Because -

it is based on a Bayesian approach, the model ignores a number

of variables describing both managere and the organization

Moreover, the

(G

which could influence research decisions.

model is a static one, and, therefore, fails to consider the



TABLE I

HYPOTHESIZED DETERMINANTS OF NEW
PRODUCT MARKET RESEARCH EXPENDITURES (MR)

Vz;;;zie Variable name Variable Definition Hypothesized Effect on (MR)
: Amounts at Stake
F' ‘ Possible Cost of Possible losses if the project Positive
: Failure were a failure
i * Possible Pay-offs Possible gains if the project
i : including: were a success:
S ' Anticipated Annual - expected annual sales Positive
' Sales 1
PR Anticlpated Annual b expected annual profits Positive
Profits .
peR Discounted Profits - futurce profits (discounted) Positive
RCF Relat fve Cost of Possible losses relative to i
Failure other new product ventures Positive
in the firm
Uncertainties and
Probabilities
MN Market Newness How new the procuct is to the Positive
firm :
SM Market Stability How stable customers needs are Negative
' \ for the product _
PN Product Newness How new the product is to the Positive
A - market
s DE Degree of Competition How competitive the new product Negative
: market is :
" TN Technical Newness . Tow new the product is to the Positive
; firm
= PE Product Complexity  How complex the product is Positive
PTN Purchase Task Newness How new the purchase task is to Positive
: the buyer
PI Purchase Tmportance How important the purchase is Positive
! to the buyer including:
; ; PI-1: selling price of product
| .~ PI-2: typical order size
! ‘ PI-3: time length of effect
i 3 on buyer
; PI-4: effect on buyers profits
te PR Payback Period The time required for the Positive

project to cover dispersements
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Variable

r—. Variable name

Variable Definition

Hypothesized LEffect on MR}

PRSI AL AR EENS S

Symbol ‘
!
Cost of Information | '
NC Number of Customers Number of customers in the ! Positive
logical market ;
. :
MS Number of Market lumber of market setments (in- ! ;
. ; : ) ; Negative
Segments dustries) in the logical
. market
CA ‘Customer Accessibilit} How accessible customers are Positive

Time Urgoeney

for providing market informa-

tion, including:

CA-1: willingness to cooper-
ate

CA-2: geopraphic accessibility

The urgency of product
developmoent

Negative

P e AP s

L v
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dYnamic\nature‘of search and evaluation decisionsrlkinvspite
of these limitations, the hypothesized model does'prOVide a

"useful framework for the study of market research expenditures.
THE DATA

Durlng the summers of 1971 and l972, managers 1n
‘152 1ndustr1al product companles located in Ontario and Quebec

were VlSlted. The sample’was selected from a population of

) The

.lfirms known to engage in some new product‘deyelopment;
sample ekcluded certain‘industries such as.lndustrial ser-
vices, primary;resources,_and‘constructlon, where product
dovmlopmcnt‘was thought to be less important;A.Moreover, the
Qqamplo tended to be weightedltoward larger firms to reflect
their greater contrlbutlon to the total new product develop—'
ment effort in an 1ndustry Of the orlglnal 152 flrms v1slted
data on 118 flrms were sufflclently complete for analy51s 1n:'
~this research - | o
The data were collected 1n conjunctlon with a number
of parallel studles 1nto technologlcal 1nnovatlon in Canada..()
In-each flrm, the manager or.managers most involved in the
new product development'process from a commercial viewpoint
were 1nterv1ewedn Several 1nterv1ewsluere conducted over the
<two years in each firm and were based.on- detalled interview
guides. Also, the managers were: requested to complete short
'answer questionnalres which’ they subsequently mailed to the
researchersg

In each flrm, the manager was requested to select

a typlcal ‘and falrly recent new product venture whlgh had
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proved to be a success -- a project which he was also inti-
mately familiar with., Following a detailed case history
discussion of the venture, a number of Questions were posed
to characterize the new product situation. The mail-back
guestionnaire also sought more data to describe the product
venture.

i The amount of market research -f-thé mainAdependent
variable of the research -- was operéﬁionally defined as the
sum of manhours’spent gathering information about the new
product project. ‘Market research was liberally:defined to
include not only formal marketing research studies but also
such activities as éathéring and assessing secondary dafa,"
‘field trips by salesmen and hanagers, _protdﬁype field pest;
ing, and fest harketing. - | |

The variables which descfibé_the néw product
situation were defined as the chaféctétisﬁics as perceived
by the managers neéf tﬁe beginning of the product development,
and weré measured in severai ways. Quant;t;tives measﬁres»
such as Anticipated Sales and-Profits,rénd'Possible Cost of
Failure were obtained by pﬁsihgldiregt questions during the
interview. Qualitative,measures‘sueh as Product Newneés,r
Market Newness and Degree 6f Compefitioh were obtained on
‘the mailback questioﬁnaire'using five-point ﬁikért scales.

The data contain a nuﬁber of'limitations; In the
first pléce, the maﬁagers interviewed might not reflect the
"majority 6pihi6n of manageré in the firm, while the product
~venture selected may not be representative of the firm's

successful ventures. Moreover, the data rely on the memories
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'-used-to test the hypotheses,
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of managers and may be biased by post—hoc rationalization.

_Nevertheless, in all but a few cases, manegers proved to be

extremely cooperative, and appeared to respond to questions
honestly and to the best of their abilities. The interviewers
were all business school graduates or graduate students, were
intimately invoiyed in the preparation of thelquestionnaires_
and were extensively treined. |

RESULTS

The hypothes1zed model of the research proposed that

the amount of market research in new product ventures depends

'on varlables Wthh descrlbe the new product 51tuat10n. ThlS

model was generally supported by the results of the analysis:

seven of the hypothesized relationships were found to be -

‘siénificant (a €.10) when multiple regression analysis was

()

wh11e the dlrectlon of effect
of six of these relatlonshlps concurred w1th the hypotheses.

Multiple regression analysis related the cr1terlon

variable -- amount of market research, MR -- to the hypothe—

‘sized predictor variables describing the new product situation.

Likert measures were all sssumed to be interval scale. The
main"deterﬁinants (& €.10) of the.anount of‘merket research
conducted»in.the 118 new product projects were:
'8 Anticipated Annual Sales (Positive)
| _F Possible Cost of Failure (Positive)
PN Product Newness tc the Market (Negative)
PI Importance of the Purchase (Positive)

PP Payback period (Positive)
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NC Number of Customers (Positive)

MS Number of Market Segments (Negative)

These variables describe ‘all three constructs in the hypothesized

model, namely the amounts at stake, the probabilities and un-

certainties of the situation, and the cost of market information.

Besides identifying seven significant determinants of

research expenditures, the regression analysis revealed that the
hypothesized model described actual decision behavior reasonably

well. The multiple R2 of the best fit equation was 0.400, while

the equation was éignificant at the 0.001'1evei. Both logar-
ithmic and ‘linear regression models were tested. The logarith-
mic model explained‘a greater proportion of the variance bn
research expenditufes (40% versus 32% for the linear model).

In addition, several alternate measures of the Anticipatea Pay-

of fs were tested, namely,Anticipated Annual Sales, Annual Profits,

and Profits discounted into the future,at four discount rates.
While all measures of Payoffs were~highiy intercorrelated

(r > .90), the Anticipated Annual sales _yielded the highest
multiple R® and provea to be the most significant and import-

()

ant of the Payoff functions whén each was considered in

separate multiple regression analyses. vTébie II outlines the
results obtainéd from the regression analysis explaining fhe
most variance in research expendithres. This best fit équa-

tion has the following form:

.185(3).364 .565 .094

MR = 14.86 (F) (MS) (NC)
The assumptions inherent in the use of multiple re-
gression analysis were dgenerally met in the case og the

logarithmic model. The logarithmic ‘distributions of variébles

(PP)'164(PI)'316(PN)i'

583

(1)
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RESULTS OF BEST FIT REGRESSION EQUATION

Varizble Regression CoeHicient Bota t A
F 18455 21343 2.17 < 025
S 36382 33522 4.20 <001
MS 56346 -.13033 216 €.025 -
P 16373 112805 1.59 <.10
NC .00443 12144 1.57 <.10
PN 58318 - 15330 1.84 <05
‘Pl-3' 31563 B 11478 1.37 <.10
Constant = 2.6983 RZ = .400

F = 10415

Fao9= 377

tail t-test.

*Purchuse Importance was measured in four ways (see Table 1),

Notes: Equation based on a logarithmic transformation of all variables; o based on one
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. approximated Aormal'distributiéns, and thére'was no evidence
of exact multicoliinearity. Autocorrelation 6f.pfedictor
variables was not a concern'given the nature of the variables,
while residual analysis indicated that residual errors wére
independent of values of predictor variables. |
The results obtained with related analytical

techniques supported the findings of the regression analysis.
Partial correlation analysis identified a.similar set of"
significant predictor variables (a <.05) namely: F, S, NC,
MS, and PP. Another six predictor variables, PN, DC, PC, |
P1I-3, CA-2, and TU‘were‘significant at the 0.20 level. Multiple
Classification Analysis, a form of dummy variable regreséion;
served to check the interval scale assumption used with Likert
scales. () MCA‘ideﬁtified the same set df sig;ificant pre-
dictor variables and revealed no incidence of éurvilinearity.
| MCA.also confirmed that the logarithmic model provided a,

better description than the linear model. When the multiple R?

i
of the MCA technique was,adjusééé for'dégrees'of freedom, the
résulting‘value was marginaily iess thén fhat for the corres-
ponding régression equation due to the limited sample size.

- Multiple regression on principle com?onents was
utiliﬁed in ordef to reduce the numbervéf pfedicﬁor variables
td a more manageable size. The predictor variables were
factor analyzed using the method of principlé components with
iterations and Varimax rotation. Composite factor indices
were constructed from the factor scores.generated and the new

product situational variables in standard,form for each of

‘the 118 cases. The resulting regression relationship BetWeen
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the amount of ‘research .and the eight composite factor indices
(principle components) explained only 33%.of'the_variance in
MR, while only two principle components mere statistieally
significant (@ <.10). -I'I‘he single factor explaining most of

the variance was heavily loaded on measures of the amounts at

stake in projects. However, the low values of. communalltles

in the factor analysis revealed that consxderable 1nformat10n

was lost when the predictor variables were reduced to eight

.principle components.

DISCUSSION

The hypothe51zed descriptive model of market

research expendlture decisions in a new product context was

generally'supported by the actual dec1son behav1or-of managers -

The resultlng emplrlcal model explalned 40% of the variance 1n
expendlture decisions, and demonstrated that managers' dec1sxon
'behav1or was falrly consistent. {"
The main dlmenSLOns“of,thefnewdpreduct situatien
~which appear to.influence market researéh expenditures‘were
identified. These were: ER.
a) the amounts at stake;
b) the uncertainties'and‘prebahilities of the
situatipn; | |
¢c) the cost of market information;
That variables which.purported to measure the amounts at stake
- were the most important and most significant determinants of
assessment expenditures was not surprising. Measures of these

variables were quantitative and more concrete, and; therefore,
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were likely more reliable. Moreover, because these variables

- werequantitative and obvious characteristics of a - product

venture, the managers probably saw them as important consid-
erations in their expenditure decisions; Finally,a Bayesian
analysis suggests that the amounts at stake are indeed the
most important inputs in determining optimal search expenai-
tures. | |

What was surprising was that variables which purport
to measure the uncertainties and probabilities of the situation
played such a minor role in the.model. While the reliabiliry
of Likert measures might be questioned, an eXaqihatidn of the
correlation matrix of predictor variables reveaied signifieant'
relationship between Likert ﬁeasures and in the direction one
might expect. Perhaps.the manager had difficulty in trans-
lating his feelings.of uncerta1nty and apprehen51on into pre-

dicable levels of 1ncreased market research. In the case of

‘'some of the uncertainty 'variables, namely Product Newness,

Market Newness, Technical Newness and Purchase Task Newness,
the increase in the perceived cost ofklnformatlon may have
offset the increase in perceived value*of informatien. This
certainly appears true for Prgdhct Newness, where groducts‘

new to the market actually had less market research undertaken

That variables which purport to describe the cost

of information were so important in determining research

expenditures was quite unexpected. In spite of the fact that

research expenditures were so low relative to the total amounts
¢ ) '

many managers evidently

perceived a high cost of doing market research. The evidence
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suggests that managers may perceive an inflated cost of doing
market studies, perhaps because they lack familiarity and
expertise in the market research area.' This speculative ex?
planation tends to be supported further by the evidence that
the usual expected constra1nts to market research -- a 1ack of
time, or a 1ack of customer cooperation -- were analyzed and
found to be not decisive in determining how much research was
undertaken.

As might be expected, the best fit equation was

‘multiplicative rather than additive,and linear in form. A

Baycsian analysis reveals that . a multiplicative expression

would be more appropriate than a linear expression in determ-

ing optimal search expenditures. Moreover, the interactive

nature of amounts at stake, probabilities, and cost of infor-

mation to yield search cost appears intuitively plusible. The
best Payoff function was Annual Sales rather than some measure
of prof1tab111ty, which sugqests that managers may be resort—
ing to a s1mp1er‘notlon of payoffs than-normatlve f1nanc1a1
analysis techniques propose. h

Not only does the empirical evidence reveal a degree
of con91stency amongst managers' expendlture decision behavior,
but it also suggests a strong qualltatlve conSLStency with the
ideal. The hypothesized model for the research, which was
empirically supported, was in fact based on a Bayesian ideal
model. This qgalitative consistency between actnal and ideal
decision—makinc does not mean that managers were necessarily

making optimal decisions, but it does indicate that when the
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. venture situation called for more research,generally managers
responded and undertook more research. . -

This descriptive model derived from past management
aecisions may, therefore, prove useful as a guide to future
management decision making. In the first place, the model
éives an indication of_what the "average manager" (or manage-
ment tean) spent on market research when.faced'with various.
types of new product sltnatlons.‘ This lnformationvitself is
a useful lnput when decidiné on how mucn tb spend on new prod-.
uct market research. Secondly;-bther empirical studies hate
suggested that such regression models baeed on past decisions
vield better decisions than actual behavior. The empirical:
model develeped in this research was reduced.toia‘simple
mathematical expression, equation (1), whicn ls also represented
in tabular form in Table III. If a new product situation can be
characterized by the seven model varlables, then equatlon (l)and
Table III may prov1de a reasonable gulde to market research

expenditures.

'CONCLUSION

The decision on hew'muéh to.spend on new product
market reaearch is a difficult decision and.normative models
have not seen wide-spread applibation in this area. This research
focnssed on an alternate route'to the development of a prescrip-
tive guide for marketing research expenditures -- the study of
- actual management decisions, and the‘development of a quali-
tative descriptive model based on pastlmanagement decisions.

The descriptive model hypothesized'for the research,
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TABLE IIX

THE EFFECT OF THE NEW PRODUCT SITUATTON ON.MARKET RESEARCH
(BASED ON EQUATION 1)

Effect of Cost of Failure

Effect of Expected Payoffs

Cost of Failure

Manhours af

Anticipated Annual Sales

Multiply MR by:

2000

($000) Market Research (average: 5 years) ($000)
10 22,8 .- 50 " 4,15
50 30.6 100 5.34
100 35.6 200 6.87
200 39.7 300 7.95
300 42.9 500 9.59.
500 47.0 750 11.52
750 50.6 1000 12.32

1000 53.4 2000 15.85

1500 57.5 .. 3000 " 18.40

60. 6 ~ 5000 22.72

Effect of Payback Period

,~?Effécf df Product Newness

Payback Period

?rodnct Newness

Multiply MR

1.000
+1.120
1.197
10254
1.305

'Tﬁe'prdduct‘is:ﬂ

Virtually identical to
products on the market

Fairly similar

Moderately similar

Only slightly similar

Not at all similar to

products on the market

:Multiply MR by:

1.000
1 0.666
0.526
0.443

0.389
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t product (years)

Effect of Purchase Importance Effect of Number of Customers

Customer time : :
commitment to Multiply M-Rby: Number of Customers Multiply MRby:

< 1 year 1.000 , 1 1.000
1.1 - 2 1,245 10 1.242
2.1 - 5 1.414 50 1.447
5.1 - 10 1.548 . 100 1. 546
> 10 , 1.662 . 1000 : - 1.920

Effect of Number of Market Segments

Market Segments ' Multiplier on MR

Potentlal customers are:

All in a single industry 1.000
mostly in a singly industry 0.678
in a few different industries 0.565
in several different R

industries 0.453
in many different industries - 0.399
Example:

A major project, possible downside losses of $500,000; expected annual sales (5 years)

of $2,000,000/year; payback period of 3 years; product is new to market, a very

important purchase; many possible customers, all in a single industry.

MR*= 53.4 x 15.85 x 1.254 % 0.389 x 1.662 % 1.920 x 1.000
) () @) (N (pI)  (NC)  (uS)

MR = 1315 manhours

‘that is, almost a 7 1/2 manmonth study.
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which closely parallels a Bayesian model, was generally

supported by the empirical data obtained from 118 case his-

' tories of successful industrial new product ventures.

‘Managers' market research expenditure decisions were found to

be fairly consistent, and were also qualitatively consistent
with the Bayesian ideal. The main determinanﬁs of new product
harket résearch decisions were identified, and can be broadly
categorized aiong three main dimensions, namely the amodnts

at stake, the uncertainties and probabilities 6f the situaﬁion,
and the cost of market information. The resulting descriptive
model -- in the.form.of a mathematical expression-»— may pro?
vide useful prescriptive inputs when deciaing on how much to

spend on new product market research.
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FOOTNOTES

Littie,-Cooper, More

Reviewed by: Myers and Samll, Day
AMA, Marketing Research Techniques Series #l -7

Bass

Day

Rex V. Brown

Bowman

Bowman; Gordon

ABayesian Models have been proposed as a useful guide to
the derivation of_theoretical descriptive_modelsi Peterson
and Beach; Green, Robinson and FitZroy.

Raiffa and Schlaiffer; Bass

See for example- NICB "Assessmng the Marxket"

Descriptive search theorles have been proposed by: Cyert
and March; Simon and Newell. . -
Source: Directory of R & D Establlshments

The data collection phase for these studles has been
described in more detall' thtle, Cooper, More.

All analys1s was undertaken u51ng the Statlstlcal Package-
for the 5001a1 Sc1ences (SPSS) at the Univer51ty of Western
Ontario, London, Ontar;o. N ‘

Tests  of statlstlcal 91gnifxcant based on one tail t- test.

Beta coefficients were used as an lndlcator of the impor~

 tance of a predictor varlable.

An ontline of the MCA techaique is‘provided by: Andrews,

Morgan andﬁSonquist.




19,

- 22 -

In half the projects studied, only 2;5_manhours of assess-
ment were conducted for each $1000 of ﬁotal possible down-
side losses, while only 2.0 ménhdurs of assessment were

undertaken for each $1000 of expected annual product profits.
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