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Federal Government policies in technological innovation assistance might also

persue one or all of the following courses of action:

1. " education of managers: : It appears that many managers and firms

are either unaware of the benefits of market assessment, or do not
know how to acquire reliable market information. Various com-
munication devices aimed at business management, such as
promotional literature, publications, and government sponsored
refresher courses, could create both an awareness of the need for
market assessment in new product development, and a knowledge

of the techniques of industrial marketing research.

2. financial assistance: Besides providing financial assistance to firms

to undertake market assessment, technical incentive programs
might require that market assessment be undertaker as an integral
part of every government subsidized new product venture, The
marketing research should be conducted by a competent team
within the company, or by professional and experienced outside

groups.

3. consulting assistance: The possibility of educating government

technical field officers in the use of market assessment during new
product development, and providing government market consulting

services to industry at a nominal charge should be considered.

84" FUTURE RESEARCH

While the present research provided an insight into issues concerning new

product development and market assessment, it also raised a number of further research
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questions. Suggestions for future research concern refinements to the present study

and new questions raised by the research.

l. refinements to the study: Further research should attempt to develop a

decision model which more clearly identifies and explains the decision process to
undertake market assessment. The present research concerned general relationships
between new product situational variables and amount of assessment — a type of
macro model. A more complete understanding of the decision process would be
gained by focussing on the particular decision and particular set of circumstances
considered in each new product situation, The result may be a decision tree model
— a conditional model — which indicates why and how managers consider various
situational characteristics depending on the new product setting. Such a study may
also jdentify characteristics of managers and organizations which influence the search
decision. |

A second refinement concerns the direct measurement of the constructs of
the hypothesized model for the present research. The present study employed these
constructs — amounts at stake, uncertainties and probabilities, and cost of information
— to identify more concrete variables and to derive testable hypotheses. However, the
way in which managers actually see these constructs — for example, the amounts at
stake — was never determined, nor were direct measures of the constructs obtained.

The third area of refinement involves the development of improved criteria
of better practice. The four criteria of better practice employed in this research
represent an initial attempt to rank companies and projects. However, a number of
other measures might be proposed, and techniques such as factor analysis and discrimin-

ant analysis might be used to derive a composite index of better practice,

2. new. research questions:” A logical step from the present research is the

investigation of the qualitative nature of market assessment activities undertaken in
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new product ventures, The present study focussed on only one dimension of assess-
ment activities — the amount of assessment. ‘An understanding of the types of market
assessment activities firms undertake might prove equally enlightening. Certainly such
a study would reveal the strengths and weaknesses of current practice, and would out-
line the problems managers face in acquiring good market information. Much of this
data has already been gathered, and exists in the form of summaries of case studies
of new product development. activities.] What is now required is the development of
a model or classification scheme to structure this wealth of information and to present
it in some meaningful fashion.

A second research question concerns the approaches and practices which
firms should employ in conducting effective industrial new product market assessment.
One of the conclusions of the present research points to the lack of market assessment
skills and knowledge possessed by many firms in the sample. However during the
course of the data collection phase, a limited number of projects were investigated
where the calibre of market assessment appeared to the interviewers to be unusually
high. A written description of the assessment activities in such projects would provide
a valuable guide to other managers and firms, and may suggest a number of approaches,
concepts and practices which could improve their own new product market assessment
activities.

The underlying objective of the research was to contribute to the improvement
of the new product development process by focussing on the role of new product
market assessment. To the extent the research provided an insight into present practice,
created an awareness of the need for more and better market assessment, and defined

new areas for research, this objective was met.

IThis data constitutes part of the existing data bank employed in the present
research, ‘
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AN ALGEBRAIC RELATIONSHIP FOR THE OPTIMAL
COST OF SEARCH
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Al INTRODUCTION

The purpose of this appendix is to outline the derivation of an algebraic
expression which relates the optimal cost of search to the relevant probabilities,
consequences, and costs of a Bayesian choice problem. The optimal search level
occurs when the marginal value of information (MEVI) equals the marginal cost of
search (MCS). Therefore this appendix begins by developing an algebraic expression
for the MEVI, using a simple “single alternative” and later an “n alternatives”

representation of the Normative Model in Chapter II.

A2 DERIVATION OF THE MEVI EXPRESSION (Single Alternative Choice Model)

The decision model used in this derivation of the MEVI expression is the
Normative Model developed in Cha.pter II, Section 2.4 for the analysis of market
assessment decisions in new product development. The “single alternatives” choice
model represents the situation where n = 1 and the decision-maker has the choice of
introducing the product or abandoning the project. (The “n alternatives” choice
problem presents the case where n alternative product sets are considered for intro-
duction, plus the alternative of not introducing the product at all).

Before proceeding with the derivation, a definition of Search Accuracy — a
measure of the level of search — is required. Search Accuracy is defined as “the
probability that the search portrays the world the way the world really is.” For
example, if the world is such that product set Z is highly desired, and would be
successful if introduced, then Search Accuracy is the probability that the search

indicates that Z is desired and would be a success:



136
Search Accuracy = A = P(S=Z|Z) a.1)

The same search has another possible outcome: that product set Z is not
desired, and would fail if introduced. The Search Accuracy then becomes the

probability that the search reflects this situation:
A = P(S¥Z| not Z) (A.2)

In this derivation, the various accuracies of a given search will be assumed
to be the same; that is, Accuracy is the probability that the search results are truth-
) f_ul, regardless of the outcome of the search.

The Normative Model of Chapter II defines the Expected Value of Search
Information (EVSI) for various search accuracies as the difference between the
Expected Value with Search (EVS) and Expected Value with No Search (EVNS).
The Expected Value with No Search (EVNS) is independent of search level, and is
therefore a constant with respect to Search Accuracy. Therefore the slope of the

EVSI curve equals the slope of the EVS curve when plotted against A:

EVSI = EVS - EVNS 2.2)
dEVS) = d(EVS) - d(EVNS A3
g = 4 - 4E “

MEvI = EVSD _ 4EVS) Ad)

This derivation will focus on the EVS, since its mathematical relationships are less
complex than the EVSL

Figure A.] summarizes a single alternative choice decision tree, where product
Z is being considered for introduction. If the product is introduced, two outcomes
are possible: success and failure. The consequences of these outcomes are:

R
F

payoffs or rewards if the product is a success;

cost of failure of the product.
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If search is undertaken, two search outcomes are possible: the search may
indicate that product Z will be successful (S=Z) or will not be successful (S=¢). The

accuracy of the search can be written as a joint probability, as follows:

7 A Dl
A=Pz|z) = IEEAD (A52)

An inaccurate search would be represented by the following expression:

Ps=2\ ¢)

1-A = P (S=Z|$) = 70)

(A.5b)

Both these equations can be transposed to yield the following expressions for the

joint probability terms:

P(SZ\ Z) = AP(Z) (A.6a)
and

PS=ZM ¢) = (1-A)PE) (A.6b)

If the decision to introduce the new i)roduct is made according to the search
outcome2 (that is, if S=Z, then Z would be introduced), then by tracing the “GO”
arm of the SEARCH S=Z branch of the decision tree in figure A.l, the EVS can be

written as:

EVS = [P(Z|S=Z).R-P(|S=Z).F]1.P(§=Z) A7

Note that if the search indicated Z was not desired (S=¢), then the product would not

IThe symbol ﬂ denotes joint probability or intersection.

2This assumes a reasonable search accuracy and that R and F are of the
same order of magnitude. Both assumptions are congruent with the likely conditions
of a new product situation.
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be introduced, and therefore the expected value of the S=¢ branch is zero.
The probability terms within the square parenthesis of the EVS expression

(equation A.7) can be rewritten in terms of a joint probability, as follows:

PZ|S-Z) = W(QF—Z—S)@ | (A.82)

Po|S=Z) = 11(%(3]:—%?@ .~ (A8b)

Substituting these equations (A.8) in the EVS expression (equation A.7) simplifies the

EVS expression to:
EVS = RP(ZM $=Z) - FPG M S=Z) (A.9)

Substituting the joint probability expressions derived from the search accuracy terms

(equations A.6a & b) into the EVS equation (A.9) yields:
EVS = R.P(Z).A - FP($).(1-A) . (A.10)

Noting that P(¢) = 1-P(Z) and abbreviating the term P(Z) to P, then equation (A.10)

can be rewritten:

EVS = RPA. -F(-P). (1-A) (A.11)

where P is the prior probability of Z being successful, P(Z).

The derivative of the EVS with respect to A equals the MEVI; differentiating equation
(A.11) with respect to A yields:

MEVI = RP + F.(1-P) (A.12)

Several conclusions can be drawn from this relationship for the single alternative choice

problem:
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1. Increasing the rewards, R, increases the MEVL
2. Increasing the cost of failure, F, increases the MEVI.

3. Increasing the prior probability of success, P, will
increase the MEVI, provided R> F (which is the case

for most new product developments).

A3 DERIVATION OF THE MEVI RELATIONSHIP(N -ALTERNATIVE
CHOICE MODEL) -

In Chapter II, Section 2.4, it was pointed out that the two action model
frequently used in the describing choice problems, does not reasonably describe the
true situation faced in a new product development.

The situation where n alternate product sets> are considered is presented
in figure A.2 for n=3 (product sets W, Y and Z). Assume that the success of each
product set is mutually exclusive, that is, if Y is a success Z and W cannot be
successful. Four search outcomes are possible, with the search indicating that each
of the three product sets will be successful, or that none will be, (S=9).

For ease of mathematical representation, let the prior probabilities of success
of each of the n alternatives be the same, designated by P. Thus P can be thought
of as “the level of priors” on success. In addition, the consequences, R and F, will
be assumed to be the same for each of the n alternatives.

Consider a single search outcome: for example, the search outcome which
indicates that Z will be successful, S=Z.

If it is assumed (as in the single alternate case) that the search outcome

3As described in Section 2.4, for each new product project, a number of
“product sets” or possible product alternatives exist. For example, these alternatives
may be described in terms of price, product characteristics, and other dimensions of
the marketing mix.
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determines the action to be taken, then if S=Z, product Z will be introduced. The
expected value of the search outcome S=7 can be determined as in the single alternate

case:
E(S=Z) = [P(Z|S=Z) . R - F . {P(W| $=2) + P(Y| 5=Z)

+ P@|S=Z)}] . P(S=Z) ' (A.13)

If it is assumed that in the case of an inaccurate search, the probability of a search

outcome occurting is independent of the particular state of nature, that is that:
P(S=Z |W) = P(8=Z|Y) = P(S=Z|¢) = 1—;{5 (A.14)

then following the same sequence of transformations and substitutions as in the single

alternate case, equation (A.13) can be rewritten as:

E(S<Z) = RPA -F [(“'” (AP, (1A) 'n“ﬂ)] (A.15)
where P = P(Z) =p(W) = P(Y) .

This relationship (A.15) simplifies to:
E(§<Z) =-RPA - L . (1-A) . (1P) (A.16)

Note that the expected value with search (EVS) is the sum of the expected values of

the n+1 search outcome branches:
EVS = E(S=Z) + E(5=Y) + E(S=W) + EB(S=¢) (A.17)

Again the value of E(§8=9) is zero, while the other expected value terms are all equal.
Then the EVS can be written as:

EVS =nPRA - F . (1-A) . (1-P) (A.18)
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Differentiating equation (A.18) with respect to A yields an expression for the MEVI,

which is similar to that developed for the single alternative case:
MEVI = nPR + F . (1-P) (A.19)

A most useful result of this derivation is quickly apparent: the curve of EVS plotted
against A is a straight line. This result is convenient, since the slope of the EVS or

the MEVI can be described by a single value, instead of by some function of A.

A4 DETERMINATION OF THE OPTIMAL COST OF SEARCH

In Chapter 1I, Section 2.4, the Cost of Search was shown to increase with

the Search Accuracy, A, and therefore may be written as:
CS = g.f(A) (A.20)

where g is a cost of search parameter. Shifts in the cost curve are reflected by changes
in the parameter g, while changes in the shape of the curve yield a change in the
function, f(A). Movements along the curve in figure 2.4 (Chapter II) reflect variations
in the accuracy A, and hence in the value of f(A).

Several possible functional relationships may be proposed to describe f(A).

A review of the probably shape of the CS curve suggests three likely functional forms:

1. logarithmic: InCS=rilnA+1Ing (A.21a)
. or more simply:

CS = gAT (A.21b)

2. semilogarithmic: CS = G.ln1ig (A.220)

or A = 1<C5/8
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3. exponential: CS = ge"A (A.23)

where g and r are parameters;
1n means natural logarithm;

e is exponential e.

To determine which of the proposed CS functions appears most reasonable,
each of these expressions Was compared to an actual cost of search curve., In a simple

example, if it is assumed that:

. CS is proportional to sample size;

- 05, the standard deviation of the sample mean, is related
to the inverse of the square root sample size:

Ox .

U_=—_‘,

¥ /N
-and o5 is related to the accuracy A, where A = P(S=X| X), via a

normal curve;

then relative values of CS can be determined for corresponding values of A,

When the three proposed functional relationships were fitted to these CS and
A values,. it ‘was found that the: logarithmic expression yielded too shallow a curve,
the semi-logarithmic curve was oo dished, while the exponential function provided a
reasonably good fit. For values of A between 0.30 and 090, the maximum error in
the exponential expression was 3%, increasing to 9% when A = .95. Therefore, in
the derivation of an optimal search expression, the general form of the CS function
will be assumed to be:

Cs = geA (A.23)

where both g and r are positive.

The marginal cost of search, MCS, is determined by taking the first derivative
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of CS with respect to A:
Mcs = 909 = oA (A.24)

The optimal accuracy, A* "is found by equating the marginal values, MEVI

and MCS:
MCS = MEVI
rgefA* = MEVI
getA* = MEVI (A.25)

by

But the cost of the optimal search, CS¥, is related to A* by the cost of

search expression:
cs* = A" (A.26)

Substituting equation (A.26) in equation (A.25) yields an expression for the

optimal cost of search:

MEVI

Cs* -

(A27)

Increases in the MEVI, as expected, tend to increase the optimal search cost
CS*. Also, if the cost of doing the search increases more rapidly — the exponential
rate of increase, or 1, is greater — the optimal search cost, CS*, decreases.

The special effect of a limited number of information sources or a limited
population size was also investigated. A limited population size changes the shape of

the CS curve, with the general result that the value of CS tends to decrease;4 that is,

No -
4The value ofo "is multiplied by the factor N‘LN where Np is the popu-
lationi size, and N the sample size. p-l '
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a limited population size decreases the optimal search cost, CS*.
If the expression previously derived from the MEVI (equation A.19) is sub-
stituted in the CS* relationship, equation (A.27), then the resulting optimal expression

in terms of probabilities and outcomes is:

cs+ = R+ (RE (a2

The individual effects of variables in the optimal cost of search relationship
(equation A.28) can be determined by taking partial derivatives of CS* with respect
to each variable. Table A.1 gives these parital derivatives and the effects that increases

in each variable will have on CS*.

TABLE A.l
PARTIAL DERIVATIVES OF CS* EXPRESSION

Item Variable Partial Derivative(Slope) Effect on CS*
1 R ITI-E positive
2 F L;-E positive
3 T i nPRl:; LR negative
* P _n%-f positive
’ g '1? positive
° Eclo;:gl::' Z_R;’Fﬂ positive
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The choice situation characterized“lby a broad and shallow prior probability
distribution — where the number of alternatives, n, is greater with a corresponding
low prior level, P — represents a highly uncertain situation. Therefore, item 7 in
Table A.1 above, shows that increasing uncertainty tends to increase the optimal cost
of search, a result which was anticipated.

The following normative tenets summarize the effects of individual variables
on the optimal cost of search:

1. Increasing R increases CS*,

2. Increasing F increases CS*.

3. Increasing n and P together increases CS*,

4. Increasing n and decreasing P (constant nP) increases CS*,

5. Increasing uncertainfy increases CS*.

6. ‘lncreasing r decreases CS*.

7. A limited population size or number of information
sources decreases CS*.

The parameter r may be interpreted by noting that:

cs = g (A.23)

and MCS = g (A.26)

Dividing equation (A.23) by equation (A.26), and noting that MCS =ACS/AA

as AA*O, the following expression is obtained:

coam A5 . & (4.29)

The parameter, 1, therefore, is the percent change in the gearch cost (A—%%) required to

yield a specific increase in accuracy (AA), or more simply, the per cent marginal cost of

search.
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Nomenclature of Appendix A

A
A*
[0
CS*

EVNS
EVS
EVSI

MCS
MEVI

P(i)
P(Z)

XYZ

Search accuracy.

Optimal search accuracy.

Cost of Search.

Optimal cost of search.

Exponential e.

Expected value.

Expected value of outcomes with no search.
Expected value of oufcomes with search.
Expected value of search information = EVS-EVNS.
Possible cost of failure.

Parameter in cost of search expression.
Natural logarithm.

Marginal cost of search.

Marginal expected value of search information.
Number of alternative new product choice acts.
Level of prior probabilities of success.
Probability of i.

Probability that Z will be successful.
Parameter in cost of search expression.
Payoffs or rewards, if the product is a success.
Search.

the search indicates Z will be successful.
Product sets.

No product set successful.



APPENDIX B

OPERATIONAL DEFINITIONS OF VARIABLES AND
DESCRIPTION OF THE SAMPLE
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Empirical data for the study, which existed in the form of a data bank,
were obtained during two personal interviews with managers as well as with a mailed

questionnaire. 1

The main variable of the study, the amount of market assessment
conducted in a new product project, is conceptually defined as the total effort spent
on activities involved in gathering market information during the development of the
product. Both formal efforts (such as market research studies and statistical analysis
of data) and informal activities (such as personal visits, salesmen visitation and field
protype tests) were included in the definition. All variables which characterize the

new product situation were defined as being perceived by the manager near the

beginning of the development of the praduct.

B.1 MEASURES OBTAINED DURING THE FIRST INTERVIEW

During a two to four hour interview, which was based on a lengthy printed
questionnaire, managers were asked to relate a case history of the development of a
successful new product. Following this discussion, the following measures were

obtained:

B.1.1 Amount of Market Assessment, MA

Now.I would like to go into some detail on this specific new product. In
particular, I would like to look at your process of gathering market informa-
tion on the product during its development.

First, can we look at the extent of market analysis, that is, the effort
expended by your company in assessing the market for this particular new
product during its development.

a) What market analysis activities did your company do over the entire
product development to assess factors concerning the product, such as the
product performance requirements, price and potential sales volume? Can

1o description of the sample of firms is provided in Table B.1 at the end of
this appendix.
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you estimate the manhours spent on these activities over the entire project
and when these activities were done?

With a knowledge of the case history which preceeded, the researcher was able to probe

the manager, to ensure that all activities involved in the gathering of market informa-

tion were included. In addition, similar questions were posed to determine the amount

of assessment undertaken to determine the way in which individual buyers. purchase

the product, and also the nature of the adoption process in the market. MA equals

the sum of the manhours spent on these activities.

B.1.2

B.1.3

B.1.4

B.1.5

Possible Cost of Failure F2

Could you estimate the potential financial loss, if for some reason the product
had achieved absolutely no sales? (lnelude in this estimate all development costs,
investment and effects on the company’s overall operation) §$

Number of Customers, NC>

We now wish to discuss the characteristics of the market into which you decided
to introduce the product.

What was the number of potential customers for the produce in the market?

Annual Sales of the Firm

What are the current annual sales of your company? $

(Large autonomous divisions and subsidfifies were treated as separate: companies,)

Number of Full Time Market Assessors

Following a description of activities considered to be market assessment

activities, the following question was posed:

Do you have any people actively involved full time in market analysis arid
assessment? If so, how many?

2Although the variables, cost of failure and number of customers, were con-

ceptually defined as perceived by managers near the beginning of the development PIocess,
no specific time point was mentioned in these two questions. However it is expected
that both perceptions are relatively stable over the development phase.

3See reference 2.
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Reduction in Errors of Market Estimates

151

The degree to which managers were able to reduce prior errors in estimates

of market factors during the development of the product was determined by measuring:

(a) errors in estimates at the beginning of the project, E;

(b) changes in estimates between the beginning and commercialization phase

of the project, E.

Following a definition of both time points, the following questions were posed:

(2)

()

Let us move to the present. Iam interested in the situation as it is today and your
current beliefs regarding the product. I am also interested in comparing your
original beliefs back at the beginning of the project with what you now believe.

In view of what has happened, what are your current beliefs regarding ?

How much as your original idea of at the beginning of the project,

changed to date? You may answer using this card.

Factor Change Coding

Performance (0 to 4)

Requirements none very low  consid-  high (left to right)
low able

Selling Price % change () (%)

Quantity (sales volume) —FohmE () (%)

Imagine that you are now at the point in time just prior to commercialization of the
product. At this point you probably had to finalize your ideas regarding the product,
and make some decisions based on these ideas. I am interested in what your final
beliefs at commercialization were regarding the product and how much your beliefs
had changed since the beginning of the project.

At commercialization, what was the company’s idea of the 7 How much
had the company’s beliefs regarding the changed since the beginning of
the project? (The manager was presented the same card as in item (a) above.)

The degree of error reduction for each of the three market estimates (performance

requirements, price and volume) is the ratio of the two error measures:

E

Error Reduction = E_c
0

An etror reduction of 1.0 indicates that initial errors in estimates were completely

corrected ‘during the development phase, while a score of 0.0 means initial errors

remained through to commercialization.
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B.2 MEASURES OBTAINED WITH THE MAILED QUESTIONNAIRE

The mailed questionnaire which was accompanied by an explanatory letter,

began with the following preamble:

PRODUCT:

We would like you to provide a description of the product situation on a
number of characteristics, AS YOU WOULD HAVE DESCRIBED IT JUST PRIOR TO
THE FIRST STAGE OF DEVELOPMENT. That is, we would like you to imagine
you are considering the preduct as a possible development project, back in time
before any significant time or money had been spent on product development. At
that time you would have known less about several aspects of the product than you
know now, but you would have had at least some impression about all aspects of

the product.

We recognize that there is some difficulty in trying to view the product from
a point in the past but our research analysis will take that difficulty into account.
So please just assume the “pre-development™ view to the best extent possible.

You will notice that the statements each:have several alternative phrases to
allow different scales of description. The scales require your judgement and interpreta-
tion. Even if you are somewhat uncertain of the situation, choose from each scale the
phrase that best indicates your impression. In some cases, a numerical estimate is
required.

For each statement, check the phrase on the scale (or fill in the estimate)
that you think was most appropriate for your “pre-development” point of view.

Nominal data was generally coded from left to right, 1 to 5. Variables
denoted by an asterisk were coded 1 to 5, right to left. The classification schemes

for continuous variables are also given.



B.2.1 Relative Cost of Failure, RF*

Relative to the
average of the new
products our company
has introduced over
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the last five years, the  twice as half the
maximum potential— much as 1% times the same % of the avorage
foss we mlgﬁt Tace, if the average the average as average average product
this product is product product product product or less
totally unsuccessful or more
will be approximately
B.2.2  Newness of the Product Market to the Firm, MN
The potential present mostly about equal mostly new
customers for this customers present present and new customers
praduct will be only customers new customers customers only
B.2.3 Product Market Stability, SM*
For this type of
product, customer
needs (what customers
want in the way of at &8 moderate at a fairly at a very
a product) will tend not at all at a low rate 1ate high rate high: rate
to change
B.2.4 Product Newness to the Matket, PN
To the potential virtually fairly moderately only slightly not at all
customer, this identical to similar similar to similar similar to
product will products on to products products on to products products on
likely be seen as the market on the market the market on the market the market
B.2.5 Degree of Competition in the New Product Market, DC
The degree of
competitiveness
our product will very low low moderate high very high
face will be
B.2.6 Product Newness to the Company, TN

a slight a moderate a major for the most a completely
Compared to existing modification modification modification part a new new product
company products, of an existing of an existing of an existing product to the
this product will company company company to the company
be preduct product product company




154

B.2.7 Product Complexity, PC*

In designing and a moderate

developing the very many many number of few only one
technical features technical technical technical technical technical
of our product, alternatives alternatives alternatives alternatives alternative
there will be

B.2.8 Purchase Task Newness, PTN

In buying this

praduct, the typical a completely a fairly somewhat of a fairly a completely
potential customer familiar familiar a new buying new buying new buying
will face buying task buying task task task task

B.2.9 Purchase Importance, PI

The four measures of purchase importance include: product selling price,
typical order size, typical customer time commitment, and effect on profitability of
the typical customer, The product selling price was determined during the interview
(Item B.3.2), while the last three measures were obtained using the mailed question-

naire:

The average order size of a typical
purchase of this product will likely be $

If he buys our product, the typical customer
will then be committed to using our

product for a period of approximately months or years.

For potential customers a pretty a moderate 8 great a very

the purchase of this no effect low effect effect on effect on great effect
product wilt likely on their on their their their on their
have profitability profitability profitability profitability profitability

The two continuous measures were coded according to the following scheme:
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Category Order Size Time Commitment (years)
1 < $1000 <1
2 $1001-5000 1.12
3 $5001-10,000 2.1-5
4 $10,001-100,000 5.1-10
5 > $100,000 10

B.2.10 Number of Market Segments, MS

The potential

customess for allin a mostly ina in a few in several in many
this product single single different different different
will be industry industry industries industries industies

B.2.11  Customer Accessibility, CA*

Customer accessibility was measured in two ways:

As sources of in-
formation about
customer needs and

competitive products, very fairly somewhat not very not at all
the potential willing to willing to willing to willing to willing to
customers for our cooperate cooperate cooperate cooperate cooperate

product will be

For purposes of
gathering market
information, the
potential costomers very fairly somewhat fairly very

for this product accessible accessible accessible inaccessible inaccessible
will be geographically

B.3 MEASURES OBTAINED DURING THE SECOND INTERVIEW

B.3.1  Asnticipated Payoffs

Three measures of the anticipated payoffs of the project were proposed and
include: average annual sales, average annual profits, and discounted profits. The
following question secured the needed data to calculate payoffs:

At the very beginning of the new products’ development, the products’ future
prospects had probably been assessed at least in some general terms, even if
there were few clear indications of the future. We would like to know what

management’s beliefs were at that time about a number of factors:
4
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First Estimates or Impressions of:

Year (a) Dollar Sales Volume (b) Selling Price
1 $ 3
2
3
4 —_—
5 ——
(¢) Direct Manufacturing Cost $
(d) Direct Selling Expenses $
(e) Total Development Cost 3
(f)  Total Capitil Investment $
(2) Number of Years Product would be sold T years

Average annual sales (S) was the average of the expected sales for the first five years or
for the product’s life, whichever is shortest (item 2). Average annual profits (PR) equalled

the average annual sales multiplied by the profit margin, where profit margin is:

_ Selling Price - Mfg. Cost - Selling Expense
% PM = Selling, Price X 100%

Discounted profits were calculated by determining the present value of expected sales at
each of four discount rates (15%, 25%, 40% and 50%) for the life of the product, and
multiplying by the profit margin. Where the expected life of the project exceeded five
years, the fifth year sales estimates were used for future years. The discounted profits

at 15%, 25%, 40% and 50% are designated DPR-1, DPR-2, DPR-3 and DPR-4 respectively.

B.3.2 Purchase Importance (Selling Price), PI

The fourth measure of purchase importance is the expected selling price,

obtained from item (3.1.b) above. Selling price was coded as follows:

Category Selling Price
1 <$1.00
2 $1.01 to $100°
3 $101 to $1000
4 $1001to $10,000
5 > $10,000



B.3.3

B.3.4

B.3.5
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Payback Period, PP

The payback period was calculated from estimates from item (3.1) above,

_  development costs + investment _
PP = sales X profit margin = years

Time Urgency of Development, TU

At the beginning of the first stage of development, how quickly did it seem that the project
should proceed? That is, how urgent was it that there be fast action on development. You
can answer using the following card

Code:
1to5
very some moder- quite very Ieft to
little degree ately urgent urgent right
if any of urgent
urgency urgency
Managerial Success Rating of the New Product Program
How would you rate the success of your firm's new product development program over
the past five years? You can answer using the following card:
Code:
1to5
not a minor moder- . very extremely left

successful success ately good successful successful to right
success



TABLE B.1

DESCRIPTION OF FIRMS STUDIED BY INDUSTRY AND ANNUAL SALES
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Industry

Number of Firms

No
Resp,

Annual Sales ($ Millions)

2o0r

> 2 > 10 > 40
to 10 to 40 to 100 > 100

Totals

Electrical Equipment,
(small and large)
Electrical Products;
Scientific Instru-
mentation;

Process Instrumen-
tation

14

i1 2 1 3

33

Chemicals, heavy;
Specialty;
Pharmaceutical;
Protective and
Coatings

23

Equipment, light
industrial,
Components; Machine
Tools and Supplies;
Material Handling,
Vehicles and Equip-
ment;
Airconditioning and
other Building
Equipment

12 8 3 1

i

Vehicles, components,
fabricated metal parts
Aircraft, Automotive,
Agricultural

18

Miscellaneous, includ-
ing Industrial Textiles;
Plastic and Rubber
Fabricated Pasts,
Construction
Materials, Packaging
Materials, Other

Raw Materials

13

Totals

27

36 25 11 13

118
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TABLE C.1

FREQUENCY DISTRIBUTIONS OF VARIABLES MEASURED (118 CASES)

VARIABLE CATAGORIES* AND PERCENTAGES OF CASES**  [TOTAL
©-25) @550)  (50-100)  (100-150)  (150-200)
Amount of Market 14% 14% 8% 3% 10%
Assessment (Manhours) 100%
(200-250)  (250-500)  (500-1000) (1000-2500) (>2500)
11% 8% 12% 11% 8%
(©-5) (5-15) (1525)  (2550)  (50-100)
Possible Cost of 9% 12% 8% 14% 11%
Failure ($000) (100200) (200300) (300-500)  (500-1000) (>1000) 100%
9% 6% 10% 10% 10%
(0-50) (50-100)  (100-150) (150-250) (250-350)
Anticipated Annual 1% 14% 5% 1% % 100%
Sales ($000) (350-600)  (600-1000) (1000-1500) (1500-4000) (>4000)
9% 8% 11% 12% 9%
(0-10) (10-30) (3050}  (50-100)  (100-150)

. 9% 11% 12% 13% 9%
Anticipated Annual 100%
Profits ($000) (150-200)  (200-300)  (300-500)  (500-1000) (>1000)

6% 1% 9% 8% 11%

*Catagories arc indicated in parenthesis: for example (10-15) means greater
*#Percentage of cases are shown in large type. Percentages may not add exactly to 100% due to rounding.

than 10 and up to 15.
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TABLE C.1 Continued

FREQUENCY DISTRIBUTIONS OF VARIABLES
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Frequency Distribution: Percentage of Cases in Each Catagory*

Item Catagories (Sec Appendix B~

Variable Name Number for catagory definitions) Totals
Appel:dixB 1 2 3 4 5
Relative Cost of Failure 2.1 23% 3% | 39% 8% | 28% | 100%
Market Newness to Company 2.2 5% | 36% | 28% | 24% 8% | 100%
Market Stability 2.3 0% 9% | 38% | 43% 9% | 100%
Product Newness to Market 24 8% | 27% | 31% | 14% | 19% | 100%
Degree of Competition 2.5 5% 6% | 45% | 36% 8% | 100%
Technical Newness to Company | 2.6 5% )\ 18% | 29% | 21% | 27% | 100%
Product Complexity 2.7 3% | 31% | 49% | 14% 3% | 100%
Purchase Task Newness 2.8 33% | 39% | 13% | 13% 3% | 100%
Purchase Importance -

Selling Price 32 16% | 27% | 22% | 14% | 20% | 100%
Purchase Importance -

Order Size 29 19% | 22% | 10% | 34% | 15% | 100%
Purchase Importance -

Time Effect 29 33% 9% | 23% | 21% | 14% | 100%
Purchase Importance -

Profit Effect 29 14% | 23% | 43% | 14% 5% | 100%
Payback Period 33 19% | 21% | 24% | 23% | 14% | 100%
Number of Potsutial Customers | 1.3 4% | 27% | 21% | 28% | 19% | 100%
Number of Market Segments 2,10 30% | 34% | 16% | 11% 9% | 100%
Customer Accessibility -

Willingness 2.11 0% 3% | 18% | 38% | 42% | 100%
Customer Accessibility -

Geographic 2.11 2% | 1% 9% | 53% | 28% { 100%
Time Urgency Development 34 10% | 21% | 18% | 34% | 17% | 100%

*Percentages may not add exactly to 100% due to rounding.




TABLE C.2

RESULTS OF FACTOR ANALYSIS AND REGRESSION ON PRINCIPLE COMPONENTS!
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VARIMAX ROTATED FACTOR MATRIX?

Variable Name Com-
3 mue 4
FACTORS alities
1 2 3 4 § 6 7 8

Cost of Failure 340° | .182 247 | 844
Annual Sales 626 298 226 255 608
Relative Failure Cost 245 393 244
Market Newiiess 410 202
Market Stability -239 -378 -.200 274
Product Newness 407 304 312 441 .259 640
Degree of Competition 204 -211 152 -.389 519 261 230 658
Technical Newness 420 233 295
Product Complexity 209 . 517 -234 177 .200 338 554
Purchase Task Newness 156 510 426 492
Purch, Import, - Price .629 429
Purch, Import. - Order Size 352 3717 408 155 -200 531
Purch, Import, - Time 730 -166 176 623
Purch. Impoert. - Profit 720 219 620
Payback Period 197 183 546 406
Number of Customers 640 455
Number of Segments 462 269
Cust. Access, - Willingness 636 416
Cust. Access. - Geog. -476 -283 287 417
Time Urgency of Development 528 -.156 325
Factor, Eigenvalves 3.053 | 1431 |1203 | 1071 | 0819 | 0.693 |0.552 | 0.483
% Common Variance
Explained by Each Factor: 328 154 12,9 115 8.8 7.4 59 5.2
Regression Eeta
Coefficient S518* | 044 -053 083 | -032 A31% | 042 083
NOTES:

1, Allvariable values were in logarithmic form.

2

3, Eight factors were generated; these are denoted “1" through 8",

4

factors explain 84,4% of variations in the Cost of Failure, but only 20,2% of variations in Market Newness.
5. Only factor loadings of 0,15 or greater are shown. A factor loading of 0.15 is evidence that the loading is

statistically significant { ¢ < .10, two tail t-test),
6. The amount of assessment was regressed against the factor values for each of the 118 new product cases, to yield the

Beta Coefficients shown. Only two factors, denoted by an asterisk, were statistically significant (& < 10, two tail

t-test). Multiple R2=,334.

The values of the rotated factor matrix indicate the loadings of each variable (in standard form) on each of the eight
generated factors. For example, reading across the first row: Cost of Failure = .840F + 182F4 + 247 Fg.

Communalities indicate the percent variance of each variable explained by the eight factors. For example, the eight
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