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Philip Kotler

Corporate models:
better marketing plans

Simulation from a computer’s ‘black box’

has become a powerful new tool

for rationalizing the art of marketing

Foreword

Marketing is so dependent on human judgment, so in-
volved with complex relationships, and so beset with
imperfect knowledge that decisions are all too often
made by sheer intuition rather than rational analysis.
Of course, experience and intuition are vital ingredi-
ents in marketing, but their value can be greatly en-
hanced by objective measurement of market forces. In
this article, the author shows how a company can ana-
lyze its marketing system step by step, express vari-
ous relationships explicitly in a model, and then simu-
late alternative plans on the computer. This process
will help a decision maker increase his understanding

Ihe market planner’s task may seem no more

onefous or complex than that of the plant man-
ager who must plan the best utilization of the
company’s labor, equipment, and raw materials,
or of the financial officer who must plan the
flow of company funds. These other managers,
however, generally work with better data, more
measurable and dependable input-output rela-
tionships, and more direct control.

In marketing, information is poor, expendi-
tures affect demand and costs simultaneously,
and human factors play a large role. Thus it is
no wonder that marketing management is con-
sidered essentially an art by both its practition-
ers and its critics.

The need to make order out of this chaos may

of a complex operation=and evaluate the financial im-
plications of a proposed marketing plan.

Mr. Kotler is the A. Montgomery Ward Professor of
Marketing, Graduate School of Management, at North-
western University. He is currently writing a book on
quantitative marketing analysis, which will be pub-
lished in 1971 by Holt, Rinehart & Winston, Inc. The
author of Marketing Management: Analysis, Planning,
and Control [Englewood Cliffs, New Jersey, Prentice-
Hall, Tnc.), he has alse written several HBR articles,
including “Operations Research in Marketing’’ (Janu-
ary-February 1967).

be answered by one of management science’s
newest and most promising developments—the
corporate marketing planning model, which is:

O Computerized.

O Industry-specific.

QO Data-based.

O Comprehensive.

O Designed for developing and evaluating al-
ternative company marketing plans.

In this article, I shall describe and illustrate a
specific, seven-step procedure for mapping and
programming such a marketing model for a
typical company. Then, in the Appendix (be-
ginning on page 168}, I shall present some broad-
er background information about the evolution
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and current state of development of corporate
marketing models.

Charting the system

Every company is a pioneer in this area because
it must start fresh to create its own concepts,
data base, and means of validation. I have found
the following seven concepts and tools to be
basic to any such system:

1. Core marketing system model.

2. Comprehensive marketing systems model.

3. Input-output models.

4. Functional relationship models.

5. Four-quadrant profit-forecasting and -plan-
ning model.

6. Mathematical sales and profit-model.

7. Computer model and output.

Before discussing these concepts in detail, I
think it is important to emphasize that the de-
velopment of a marketing system (or, indeed, of
any system) must be undertaken with the full
participation of the marketing and other com-
pany executives who will be the future users of
the corporate marketing model. Education is one
of the important by-products of model-building
activity, and participation will help to expose
the blind spots of various executives about the
overall operation of the marketing system.
Executives in the same company tend to see
the marketing system in different terms. It is
not exceptional to find executives omitting or
deemphasizing critical elements in the market-

Readers of this article may be interested in “Corpo-
rate Models: On-Line, Real-Time Systems,” by James
S. Boulden and Edward S. Buffa, starting on page 65
of this issue.—The Editors

ing system. The cooperative attempt to build a
corporate marketing model should yield, as one
of its major products, a comprehensive and con-
sensual view of the company’s marketing system.

Core system model

The most elementary marketing system is made
up of a company and a market. The company is
related to the market through a set of four basic
flows, those shown in Exhibit I. The company
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dispatches goods, services, and communications
to the market; in return it receives dollars and
information. The inner loop is an exchange of
money for goods; the larger, outer loop is an ex-
change of information.

A modern marketing system includes addi-
tional institutions that play a crucial role in the
operation of the system. For instance, the be-
havior of suppliers has many direct and indirect
effects on the company’s marketing program and

Exhibit I. An elementary marketing system

Communications

. Goods and services

. k Money |sales)

., Information .
"tessssesssecnsssssenasc®

its ability to serve its customers. Furthermore,
the company typically faces competitors who
are seeking to satisfy the same market needs.
Between the company and its market stands a
host of selling, facilitating, and consulting inter-
mediaries who add time, place, form, and pos-
session utility to the marketplace. Finally, all of
these institutions interact with the larger social
forces of public policy, economics, technology,
and culture.

To illustrate these concepts, let us examine
each one in relation to an actual, but disguised,
company. We will assume that the company is
a leading candy producer, and we want to de-
velop the marketing model for one of its ma-
jor products—a soft-centered chocolate-covered
candy bar.

A diagram of the company’s core marketing
system can be constructed, showing the com-
pany, the market, and the linking channels of
distribution (see Exhibit II).

We assume that the company has already
made a major product-market decision to pro-
duce and sell this candy bar. Such a decision is
not made lightly or frequently; it is, rather, a
strategic decision that is followed by sizable re-
source commitments to its pursuit. Only at long-



Exhibit II. Core marketing system model

Distributors

Jobbers &
wholesalers

run intervals will the company evaluate and de-
cide whether to continue or drop the product.

The right side of the diagram attempts to ex-
pand the generic market underpinnings of this
particular product. It can provide clues to spot-
ting other opportunities and also to understand-
ing the sources of competition. Thus:

O A candy bar is part of a larger market, the
candy market, which contains many other forms
of candy that may constitute potential oppor-
tunities or threats.

0 In turn, the candy market itself is embedded
in a much larger market, known as the snack
and treat market, which represents all products
that provide nourishment or taste satisfaction
between major meals. Seen in this light, candy
is in competition with such sundries as potato
chips, soft drinks, pastry, and chewing gum.

O Finally, the snack and treat market repre-

Better marketing plans

Market

sents only a small part of the food industry. The
company must see itself as primarily in the food
business. Further analysis will reveal that the
product is also deeply involved in the pleasure
market as well.

To reach candy bar ccnsumers, the company
some time ago decided to use the three major
channels of distribution shown in Exhibit II.
The channels-of-distribution decision is another
strategic decision that will have a major effect
on current operations. The relative importance
of these various channels has been changing
through time, and management will want to
periodically evaluate the channels with respect
to at least five measures of performance:

1. Relative sales volume.

2. Relative profit volume.

3. Expected growth in sales.
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4. Expected growth in profits.
5. Degree of control and adaptability: of each
distribution channel.

Within the context of these two major strategic
decisions on the product market and the chan-
nels lies the whole area of marketing operations
planning. This company has the dual problem
of developing marketing plans for the trade and
for the consumers.

Strategic vs. tactical decisions

From a model-building point of view, it is use-
ful to recognize the distinction between stra-
tegic marketing decisions and tactical market-
ing decisions (in the marketing operations plan-
ning area). It may be that quite different mod-
els have to be built for these two categories of
decisions. A General Mills executive recently
articulated his view of the difference between
the two as follows:

“At General Mills, our marketing activities
can be classified in two basic ways. The first of
these would be the tactical operations which
are continually going on with the objective of
getting the right balance between elements in
the marketing mix. This type of operation can
result in spending efficiencies, proper tactical
responses to competitive thrust, etc. To a certain
extent, you might classify it as the money-sav-
ing end of the marketing business as opposed to
the money-making end of the business.

“We feel tht the second basic marketing ac-
tivity, strategic innovation, is probably more
likely to create major increases in profit than
optimizing tactical operations. At General Mills
the responsibility for strategic innovation is pri-
marily shared by the marketing groups and the
R&D groups. We feel most strongly that only
by creating major discontinuities in established
marketing patterns are we going to be able to
grow in profit at our targeted rate.” !

Clearly, if strategic innovation involves chang-
ing the system itself, the model necessary for
its evaluation may be quite different from that
required for evaluating marketing operations
planning that takes place within a stable system.

Comprehensive system model

The next step is to diagram the company’s mar-
keting system more comprehensively to show

Better marketing plans

other marketing entities and decisions and the
feedback-control relationships. Exhibit 111 illus-
trates how such a model could be constructed
for the candy company. The system is logically
divided into six aspects:

1. The environment, or, more precisely, those
forces in the environment that affect candy de-
mand, such as population growth, per-capita
income, attitudes toward candy, and so on.

2. The company and competitors’ marketing
decision models.

3. The major categories of decision making in
this market—product characteristics, price, sales
force, physical distribution and service, and ad-
vertising and sales promotion.

4. The three major distribution channels that
the company uses for this product.

5. The buyer behavior model which shows
customer response to the activities of the manu-
facturers and the distribution channels, as well
as to the environment.

6. Total industry sales and market shares for
each company.

The various arrows show the flows which con-
nect the major elements in the marketing sys-
tem. The flows are numbered for ease of refer-
ence by the company subsequently. Flow “s5,”
for example, would refer to a detailed dia-
gram and description showing types of product
characteristic decisions, the inputs used to in-
fluence each of the decisions, the sources of data
for each of the inputs, and so forth. Using this
device, the company can develop a detailed doc-
umentary analysis of its marketing system.

Input-output models

At this stage the marketing system is further
refined by preparing diagrams of the inputs and
outputs shown in the boxes of Exhibit III.

As an illustration of this technique, consider
the company marketing-decision box which is
singled out and featured in Exhibit IV. To ob-
tain the information shown in such an exhibit,
company executives are asked to list the major
types of marketing decisions made in the com-
pany. A variety of answers can be expected,
which again emphasizes the fact that managers
in the same company carry in their heads only
partial models of the total marketing system.

1. H.B. Atwater, Jr., “Integrating Marketing and Other Information
Systems,’” a paper presented to the National Industrial Conference
Board, New York City, October 18, rg67, p. 7.
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Weight consciousness—if there is any relaxa-
tion of the pressures in American society toward
the idea that “slimness is beautiful,” and we re-
turn to a Peter Paul Rubens view of feminine
beauty, this will lead to a substantial increase in
the sales of candy.

Cavity-consciousness—as better dentrifices are
developed, people will worry less about the nega-
tive effects of sugar on their teeth, and this will
reduce their inhibitions against eating candy;
nevertheless, worry about sugar may remain a
factor, and some companies will see this as an
opportunity to develop a tasty, sugarless candy
which will offer the double appeal of not con-
tributing either to tooth decay or to overweight.

Cigarette consumption—as people reduce their
cigarette consumption in response to the pub-
licity given to the health hazards, we can expect
candy, gum, and other “oral” gratifiers to take
the place of cigarettes.

All this adds up to the fact that the traditional
economic-demographic factors used in market-
ing forecasting should be supplemented when-
ever possible with forecasts of cultural factors.
Cultural forecasting, like technological and pub-
lic policy forecasting, is a field that is just be-
ginning to be developed.

Flow of information

Having identified the major inputs and outputs
of the company marketing decision model, we
now proceed to trace how fhese data feed in-
to other parts of the system. Consider the out-
put described as the trade marketing mix. This

Better marketing plans

output now becomes input into each of the
distribution channels—for example, the grocery
chain model (Exhibit V).

The next step is to consider the major outputs
of the grocery chain model—that is, the decisions
which grocery chains independently make that
affect the purchase rate of this candy bar. These
include:

O The amount and location of shelf facings
that will be devoted to this candy bar product.

O The extent of store cooperation in special
displays and promotions.

O The amount of retail advertising of this
candy product that each store decides to un-
dertake.

O The policy of the stores toward maintain-
ing good inventories and keeping the shelves
filled with the product.

These are store decisions that vitally affect the
sales of this candy bar through the stores, espe-
cially considering that candy bar sales have a
large impulse component. The manufacturer,
however, has no direct control over the stores’
decisions in this arez.

This is why it is vitally important to identify
the factors on the left, since they represent the
“handles” the manufacturer can use to influ-
ence the store decisions shown on the right.
That is, the manufacturer will develop whole-
sale price, trade allowances, sales calls and ser-
vice, trade advertising, cooperative advertising,
credit policies, and delivery policies in such a
way as to exert the maximum amount of influ-
ence on the grocery chains to feature its product.

The influence of the dealers’ decisions on the

Exhibit V. Input-output model of grocery-chain decisions

INPUTS

Wholesale price 4

Trade allowances and discounts —————e 4

Sales calls and service 4+

Trade advertising and promotion ———

Co-op advertising allowances

v

Trade credit policies

v

Delivery policies —

OUTPUTS

» Shelf facings and location
~—————— Special displays and promotions
" Retail advertising

el In-stock maintenance
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Exhibit VI. Input-output model of buyer behavior

INPUTS

190

QUTPUTS

Perceived product characteristics

Packaging characteristics

Retail price

Consumer deals

Consumer advertising

Shelf facings and location

~» Industry sales

Special displays and promotions

Retail advertising

& Market shares

In-stock maintenance

‘Weight-consciousness

Cavity-consciousness

Incomes

final consumers is shown in Exhibit VI, along
with influences coming from other parts of the
marketing system. The various influences are
classified into product and promotion ractors
(outputs coming from the company market-
ing decision model|, distribution factors (outputs
coming from the channels of distribution mod-
els), and environmental factors (outputs coming
from the environment model]. These factors
shape consumers’ buying behavior to bring
about a certain level of industry sales and brand
share sales of candy bars.*

Functional relationships

I have illustrated how each model component
can be analyzed in greater detail to define its
inputs and outputs, and how the outputs of one
component become the inputs to other compo-
nents. The next task is to measure the func-
tional relationships between various key ele-
ments. For instance, it is obvious that the retail

price and advertising affect the rate of consumer
purchase; the real task is to measure by how
much.

Let us look at two examples of measured
functional relationships. Part A of Exhibit VII
shows the estimated effect on candy bar sales
of an important characteristic—i.e., the relative
amount of chocolate (measured as a percent of
the total weight of the candy bar). In our case
example, the candy bar is chocolate-covered,
and the question is: How thick should this
chocolate covering be?

The company would like to keep this per-
centage down because chocolate is an expensive
ingredient compared with the ingredients that
make up the soft center. However, consumer
tests reveal that, as the chocolate content of the
bar is reduced, preference and sales decline. The
soft center begins to appear through the choco-
late in places and leads the average consumer to

2. For a review and comparison of some vecent buyer behavior models, see
James F. Engel, David T. Kollat, and Roger D. Blackwell, Consumer
Behavior (New York, Holt, Rinchart & Winston, Inc., 1968], Chapter 3.



feel that the bar is poorly made. Furthermore,
his palate desires more chocolate to offset the
soft center.

Surprisingly, when the layer of chocolate gets
too thick (above 35% of the weight of the bar),
consumer preference for the bar also falls, but
for a different reason. The consumer begins to
think of this, not as a soft-centered candy bar,
but as a chocolate bar with “some stuff in it.”
He relates this bar to pure chocolate bars, and
it suffers by comparison.

To the best of management’s knowledge, then,
sales have the parabolic relationship to per-
centage chocolate weight that is shown in Part
A of Exhibit VII.

Given this functional relationship, what is
the optimum level of chocolate? If the company
wishes to maximize sales, then chocolate should
constitute 35% of the candy bar's weight. How-
ever, since the company is primarily interested
in maximizing profit, management needs the
ingredient cost functions, as well as the sales
response function, to determine the profit-maxi-
mizing amount of chocolate.

Part B of Exhibit VII shows another func-
tional relationship—namely, the one between
the amount of trade allowance (deal level) and
sales. It appears that the channels of distribu-
tion differ in their response to deal offers. Small
retailers are less responsive to deals than are
other channels. They do not handle as high a
volume, nor do they calculate as closely the
profit implicit in various deals. The grocery
chains, on the other hand, are quick to take ad-
vantage of deals. These functional relationships
can be useful in determining the optimal allo-
cation of deal money to the different distribu-
tion channels.

Profit-forecasting model

At some point, the various functional relation-
ships must be put together into a model for ana-
lyzing the sales and profit consequences of a
proposed marketing plan. Let us first look at
a graphical method of integrating major relation-
ships in the marketing model. Then, in the fol-
lowing section, we will use this to develop a
computerized version of the marketing model.
The graphical-analytical device is shown in
3. “Multiple Factor Break-Even Analysis: The Applications of Operations-
Rescarch Techniques to a Basic Problem of Management Planning and
Control,” Operations Research, April 1956, pp. 152-186. (This idea

has an even earlier origin in macroeconomic literature for analyzing
equilibrium levels of investment and savings.)
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Exhibit VII. Functional relationship models

A. Relationship between chocolate weight
percentage and sales

20% 35%
Chocolate weight percentage

B. Relationship between deal level and sales response
of different channels

Sales 4

Deal level = $100,000

Exhibit VIII. It has been adapted for the candy
company example from an idea of Robert S.
Weinberg’s.”?

Quadrant 1 shows the relationship between
population and the total sales of chocolate-
covered soft-centered candy bars. (We are assum-
ing for the sake of illustration that the only im-
portant environmental variable is population.
If two or more environmental variables are in-
volved, a weighted combination of them may
be portrayed on this axis, or a mathematical
analysis can be substituted for the graphi-
cal one.)

The functional relarionship shows that sales
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Exhibit VIII. Profit-forecasting and -planning model

Total industry
sales [$ millions)

Population
(millions)

Key

Current forecasting assumptions

Alternative forecasting assumptions

tend to increase with population, but at a de-
creasing rate. The part of the curve describing
candy consumption for stages where the U.S.
population was under 200 million is historically
derived through least-squares regression analysis.
The part of the curve showing sales for future
sizes of the U.S. population is extrapolated and
is influenced by anticipated cultural and eco-
nomic trends. The curve indicates that a popu-
lation of 200 million consumes approximately
$105 million of soft-centered candy bars.
Quadrant 2 shows the relationship between
total sales of soft-centered candy bars and com-
pany sales. When industry sales are $1o5 mil-
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Company
sales

105 120
- ($ millions)

Company profits
|$ millions)

lion, this particular company enjoys sales of $70
million, i.e., a market share of 67%. The part of
the curve toward the lower level of industry
sales is derived from historical information; the
part toward the higher levels of sales is extrapo-
lated on the assumption that there will be no
dramatic changes in company and competitors’
marketing efforts.

Although the function is linear, it does not
necessarily indicate that the company expects-
its market share to remain constant. This would
be true only if the line started at the o,0 origin
of this quadrant (not shown). Actually, the line
indicates that the company expects its share of



market to fall slightly as total sales increase.
For example, when industry sales are $140 mil-
lion, the expectation of company sales is $go
million, or an estimated market share of 64%,
as compared with 67% now.

Quadrant 3 shows the relationship between
company sales and company profits. Here, again,
the company assumes that the relationship is
basically linear. At the present time, profits are
$7 million on company sales of around $70 mil-
lion, or 10%. If company sales go up to $105
million, the company expects profits of approxi-
mately $10.2 million, i.e., 9.7%.

This kind of graphical device, which assumes
that all the underlying relationships have been
combined and expressed in terms of three basic
relationships, allows us to visualize the effect
of a particular level of an environmental fac-
tor and continued marketing program on com-
pany sales and profits. To this extent, it is a
forecasting device.

Its use extends beyond this, however, into
marketing planning as well. Suppose, for exam-
ple, that the company expects the new anti-
smoking campaign to have a big impact on
candy bar sales, shifting the curve in Quadrant
1 higher (see Exhibit VIII). Furthermore, sup-
pose the company is considering intensifying its
marketing effort to increase its market share
even further. The anticipated effect of this on
company market share can be seen by shift-
ing the function in Quadrant 2 to the right.
At the same time, the company’s marketing
costs increase, and that shifts the sales-profit
curve to the right, as shown in Quadrant 3.

What is the net effect of this complicated set
of shifts? The result is that, although sales have
increased, profits have fallen. Apparently, the
cost to the company of attaining a still higher
market share exceeds the profits on the extra
sales. The company would be wise not to inten-
sify its marketing effort, at least according to
the specific plan it is considering and its esti-
mated effects.

Mathematical profit model

The four-quadrant profit-forecasting and -plan-
ning model helps one to visualize the impact of
a complex set of developments on final com-
pany sales and profits. It is also a very useful
device for explaining a forecast or a plan to
others in the company. At the same time, how-
ever, it is quite limited with respect to the num-
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ber of factors that can be handled directly. For
more detailed modeling, we need a mathemat-
ical formulation of the candy company’s mar-
keting system.

A simplified version of such a model is shown
in Exhibit IX. The starting point for any mar-
keting planning model is an equation that ex-
presses profits as a function of the variables un-
der the company’s control. Equation #1 shows
a profit equation for Company i where profit is
gross profit margin (P -~ ¢| times quantity (Q),
minus the fixed costs (F, advertising and promo-

Exhibit IX. Mathematical sales and profit model

# 1 Company i's profit equation

Zl,: = (P;_r - Cl.llQl,! = F;.g = A:,( = Di,t
#2 Company i's sales equarion
Ql’.l = S[,IQI
#3 Industry sales equation
Q: = mdkN, , where. ..
m; = parameter
ke = 24(1 — .25/)
N: = 200(1.03)'

#4 Market share equation

R.‘.ICR"PL'-V’J"l(I«.r!ir.llﬂ-"((dt,rDr.J]‘”"

St =
E[ler’k'lpr,» '!"‘[ﬂ(.f_Al.l)r““':(il,lDl.fl "'l]
i

Zi,v = Profits in dollars of Company i in year t

Pir = Average price per lb. of Company i's product in
year t

¢+ = Variable cost per Ib. of Company i's product in
year t

Qi+ = Number of Ibs. sold of Company i's product iu
year t

Fi,+ = Fixed costs of manufacturing and selling Company
i’s product in year ¢

Aqr = Advertising and promotion costs for Company i's

product in year t
Di,e = Distribution and sales force costs for Company i's
product in year t

si,c = Company i's average market share in year t
Q¢ = Industry sales of soft-centered candy bars in year
m: = Soft-centered candy bar poundage as a share ol

total candy poundage
k; = Per-capita candy consnmption in lbs. in year t

Ni = Millions of persons in U.S.A. in year t

Ri.« = Preference rating of Company i’s product in year ¢
a., = Advertising effectiveness index

di,. = Distribution effectiveress index

°‘Ri = Elasticities of prefereace, price, advertising, and
*P,i distribution, respectively, of Company i

’A,i

"D



Harvard Business Review: July-August 1970

tion expenditures (A, and distribution expendi-
tures (D). It is possible to spell out the profit
equation in greater detail, but this form will
suffice for illustration.

Typically, the most difficult variable to esti-
mate is company sales (Q;]. The model builder’s
skill comes into play here as he tries to formu-
late an explanatory and predictive equation for
company sales. Equation #2 is such an equation.
It appears that the model builder took the easy
way out by defining company sales as the prod-
uct of company market share (si) and total sales
of soft-centered candy bars (Q). However, when
doing this, it is necessary to account for the two
new variables, total sales and market share.

To explain total sales, we formulate the rela-
tionship shown in Equation #3. Total soft-cen-
tered candy bars sales are the product of the
population (N), the per-capita candy consump-
tion rate in pounds (k), and the ratio of soft-
centered candy bar sales to total candy sales
(m). But now it appears that we have traded the
variable Q for three new variables. Fortunately,
the three variables are fairly easy to account for
exogenously. The ratio of soft-centered candy
bar sales to total sales is a fairly stable number.
The per-capita candy consumption rate is ex-
pected to rise asymptotically in the United
States from its present level (t = 1) of 18 pounds
per capita to 24 pounds per capita, which hap-
pens to be the per-capita candy consumption
level of the highest candy-consuming country
in the world, Great Britain. The population it-
self (N} is rising at the rate of 3% a year.

The other variable in the company’s sales
equation, market share, is typically the hardest
of the elements to formulate; yet it is crucial in
that it will reflect all of the assumptions about
the company marketing decision variables.

There are several ways to formulate the equa-
tion for market share.* Equation #4 is one ex-
ample. It shows market share as the ratio of the
weighted value of the company’s marketing mix
to the sum of all candy companies’ weighted
marketing mixes. The weighted value of a mar-
keting mix is the product of the company’s ef-
fective preference level, price, advertising, and
distribution raised to their respective elasticities,
Further refinements can be introduced to reflect
the carryover effects of past promotions. The
market share model, whatever its form, must
synthesize the functional relationships described
earlier.

4. See, for example, Doyle L. Weiss, “The Determinants of Market
Share,”" Journal of Marketing Research, August 1968, p. 290.
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Additional refinements can and should be in-
troduced into this model. For example, cost per
pound (c] may not be constant but, rather, may
vary with the scale of sales (via production), the
preference rating for the company’s product (to
the extent that this involves better quality in-
gredients), and time itself, because of inflation.
This means some formulation of ¢ = f(Q,R.t)
would be desirable. Furthermore, fixed costs may
not be independent of the level of sales and
production, and therefore some formulation of
the form F = ¢(Q) might be necessary. These
and other refinements are introduced as part
of the evolution of the model into an increas-
ingly accurate instrument for forecasting and
planning.

The model not only must be formulated, but
also must be fitted and updated according to the
best available information and statistical tech-
niques. Objective data are preferred, but, when
they are not available, carefully collected sub-
jective data may be used. The effect of uncer-
tain data inputs on the results can be tested
through sensitivity analysis.

Computer model & output

At some stage the model should be programmed
for the computer and made available to man-
agement, preferably on an on-line basis. Mar-
keting planners should be able to sit at a termi-
nal, type in the latest research data, along with
specific proposed settings of the marketing de-
cision variables, and get back an estimate of
the plan’s expected sales and profits. The com-
puter program should also contain, if possible,
a subroutine which can search for the best plan
possible.

For an illustration of the print-out from one
such computer program, see Exhibit X. The
particular model that underlies this output is
much simpler than the one discussed earlier.
Instead of using a sales model to derive sales
estimates from planned levels of marketing de-
cision variables, management supplies subjective
estimates of sales.

The print-out shows the inputs and expected
payoffs for a seven-year plan being considered
for a cereal product. (This plan calls for the con-
tinuation of the past marketing strategy; other
plans were also considered.)

The first item printed out is the calculated
internal rate of return after taxes for the par-
ticular plan. (The computer program is set up

-
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to give two other payoff measures—i.e., the pres-
ent value of the after-tax cash flow, and the
sales and market share needed to achieve a 10%
ROI after taxes.

The next line shows that this calculation is
for a seven-year planning horizon. Some details
ate then printed out on the initial value of the
undepreciated plant and equipment and build-
ing investment devoted to this product line and
the remaining number of years of depreciation.
The depreciation horizons are also printed out,
as well as the current opportunity cost of this
investment and its expected salvage value at
the end of the period.

The rest of the print-out shows the expected
or planned year-to-year levels of important vari-
ables that ultimately affect the internal rate of
return. Column 1 shows the retail price per unit,
which is expected to rise from $.58 to $.70 in the
course of seven years. Column 2 shows that
the retail margin for this product (18%) is not
expected to change. Column 3 shows the result-
ing wholesale prices. Since this company sells
direct to the retailers, there is no wholesale
margin (Column 4/, and the factory price (Col-
umn 5) is the same as the wholesale price.

Column 6 shows estimated variable manu-
facturing costs, and they too are expected to rise
over the period, from a present level of $.19 to
$.23 in 1975. The ratio of variable manufactur-
ing costs to factory prices is shown in Column 7,
followed by the planned ratio of variable mar-
keting costs to factory prices (Column 8). Sub-
tracting variable manufacturing and marketing
costs per unit from the price, the result is the
contribution to fixed costs and profits, which is
shown in dollar and percentage form in Col-
umns 9 and 10 respectively.

The next step calls for estimating fixed manu-
facturing costs and fixed marketing costs over
the next seven years, which are shown in Col-
umns 11 and 12. The symbol E+o06 is computer
print-out shorthand and means that the reader
should move the decimal place, in the associated
number, six places to the right. Thus $1.028E+
o6 means $1,028,000. Columns 13 and 14 show
the anticipated investments in plant, equip-
ment, and building over the next seven years,
and Column 15 shows the estimated total de-
preciation expense.

We now atrive at the estimated sales and
profits! Columns 16 and 17 show management’s
estimates of sales (in percentage and in unit
terms, respectively) over the next seven' years.
The figures indicate that management expects
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company sales (in units) to rise at the rate of
about 10% a year, on the basis of its planned
levels of marketing expenditures. Column 18
presents management’s estimates of industry
sales for the next seven years.

The figures in Column 19, market share, are
derived by dividing estimated company sales
(Column 17) by estimated industry sales (Col-
umn 18). We see that management expects mar-
ket share to grow from 2.6% to 3.89% over a
seven-year period. Column 20 expresses total
marketing expenditures (Columns 8 and 12) as
a percent of sales, and this percentage is ex-
pected to fall. Examining this more closely, we
see that management expects sales to rise faster
than marketing expenditures; hence it is assum-
ing an increase in marketing productivity.

Columns 21 and 22 are a derivation of the
implied yearly profits after taxes in percentage
and dollar terms. The computer program uses
the following formula to calculate dollar profits
after taxes:

Z = (1 — T)[CQ — F — D), where

Z = Profits after taxes;

T = Taxzate;

C = Contribution to fixed costs and profit;

(Q = Sales in units;

F = Fixed manufacturing and marketing costs-

D = Depreciation.

For example, the profits after taxes for 1969 are:
(1 — .4944][($.258)(30,000,000) — $5,165,000 — $395,
ooo], or $1,097,245.*

Column 23 shows the results of the conversion
of profits after taxes to cash flow after taxes.
The formula for cash flow can be expressed as:
L=Z+ D— W — Y, where

L = Cash flow after taxes;

Z = Profits after taxes;

D = Depreciation;

W = Working capital in dollars (i.e., working
capital as a percent of sales, times wholesale
price, times sales in units);

Y = New investment expenditure.

For example, the cash flow after taxes for 1969 is:
$1,097,245 + $395,000 — [.13($.473)(30,000,000]] — o,
or —%$353,001.*

Having calculated the cash flow after taxes, the
computer now calculates the internal rate of

*This figure is the computer output and differs slightly from the
arithmetic result of the formula as presented, because of certain
simplifications of input data.



return implicit in the cash flow in Column 23.
This is found by taking the opportunity cost at
the beginning of the period and searching
for the interest rate that would discount the
future cash flows so that the sum of the dis-
counted cash flows is equal to the initial oppor-
tunity cost; this rate turns out to be 45%.

Thus computer programs such as this one en-
able the marketing planner to determine the
financial consequences implied by a particular
set of costs, investments, and sales. He can eas-
ily calculate the impact on profit of any alter-
ations in his data or assumptions. This particu-
lar computer program could be improved fur-
ther by:

O Including separate estimates of each mar-
keting decision variable, rather than lumping
them together as total marketing expense.

O Incorporating a sales model that estimates
sales analytically from the marketing plan vari-
ables and from environmental and competitive
assumptions, instead of requiring direct esti-
mation.

O Introducing a subroutine for planning terri-
torial allocations of the marketing budget.

O Introducing risk explicitly into the program

Better marketing plans

by including pessimistic, optimistic, and normal
estimates.

O Introducing a profit-maximizing algorithm
which will search for the best marketing plan
in the light of the assumptions and data.

Concluding note

In this article I have outlined one rational ap-
proach to building a model for determining and
evaluating marketing strategies. With such a
model for a given product within its total en-
vironment, the marketing executive can experi-
ment with any number of detailed plans to de-
termine the best one. While computerized mod-
els will not guarantee success in marketing,
they are likely to produce better results than
intuition alone.

Marketing plans will always be subject to un-
known risks and so must be tempered by the
judgment and experience of the decision maker.
But a systematic analysis of market forces and
their probable effects on a particular product
will go a long way toward keeping the risks
within tolerable limits.

[For the Appendix, please turn to page 168.]
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