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MARKETING APPLICATONS OF THE ANALYTIC
HIERARCHY PROCESS*

YORAM WINDf anp THOMAS L. SAATY}

Several marketing applications of the Analytic Hierarchy Process {AHP) are reviewed. The
paper starts with a brief description of this process. which was developed by Thomas Saaty in
1971, including an eight-point outline of how to apply 1. The thrust of the paper is a
discussion of 2 number of illustrative applications of the AHP covering the following areas:

1. the portfolio decisions of a firm whose management is concerned with the determination
of the desired target portfolio and allocaton of resources among its components,

2. determination of the directions for new product development, and

3. generation and evaluation of marketing mix strategies.

Yarious suggestions for additional research on the AHP and its marketing applications are

highlighted. :
(MARKETING; CORPORATE PLANNING; RESOURCE ALLOCATION)

1. Introduction

The analytic hierarchy modeling and measurement process (Saaty [6]) is a recent
addition to the various approaches used to determine the relative importance of a set
of activities or criteria. The novel aspect and major distinction of this approach is that
it structures any complex, multiperson, muiticritecion, and multiperiod problem hierar-
chically. Using a method for scaling the weights of the elements in each level of the
hierarchy with respect to an element (e.g., criterion) of the next higher level, 2 matrix
of pairwise comparisons of the activities can be constructed where the entries indicate
the strength with which one element dominates another with respect to a given
criterion. This scaling formulation is translated into a largest eigenvalue problem
which results in a normalized and unique vector of weights for each level of the
hierarchy (always with respect to the criterion in the next level) which in turn results in
a single composite vector of weights for the entire hierarchy. This vector measures the
relative priority of all entities at the lowest level that enables the accomplishment of
the highest objective of the hierarchy. These relative priority weights can provide
guidelines for the allocation of resources among the entities at the lower levels of the
hierarchy. When hierarchies are designed to reflect likely environmental scenarios,
corporate objectives, current and proposed product/market alternatives, and various
marketing strategy options, the Analytic Hierarchy Process (AHP) can provide a
framework and methodology for the determination of a number of key corporate and
marketing decisions of the firm. '

The purpose of this paper is to suggest the potential application of the AHP to
various marketing decisions. The paper starts with a brief description of the AHP—
what it is, its conceptual foundation, required inputs, analytical processes, cutput, and
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642 YORAM WIND AND THOMAS L. SAATY

areas of application. This is followed by a discussion of three specific markeling
applications to:

(1) the determination of a target product/market/distribution portfolio,

(2) generation and evaluation of new product concepts,

(3} marketing mix determination, _
These first applications of the AHP to marketing decisions illustrate some of the
potential that this process holds for marketing. The final section of the paper outlines a
few additional marketing applications and focuses on some reguired directions for
future research, with particular emphasis on the conceptual and methodological issues

requiring additional development and testing.

2. The Analytic Hierarchy Process'

The AHP focuses on dominance matrices and their corresponding measurement—
the ignored areas of research compared with the more popular proximity, profile, and
conjoint measurement approaches (Shepard {13]). It goes beyond the Thurston [14]
comparative judgment approach by relaxing the assumption of normality on the
parameters; e.g., equal variance and zero covariance and restriction of the type of
comparisens. Similar to the conjoint analysis approaches, the Analytic Hierarchy
Process is based on a tradeoff concepl. In conjoint analysis, the respondent is
confronted with the tradeoff task, whereas the analytic hierarchy develops the tradeoff
in the course of structuring and analyzing a series of simple reciprocal pairwise

comparison matrices,
The approach is based on three major components:
1. AHP starts by decomposing a2 complex problem into a hierarchy; each level

consists of a few manageable elements and each element is, in turn, decomposed into
another set of elements. The process continues down to the most specific elements of
the problem, typically the specific courses of action considered, which are represented
at the lowest level of the hierarchy.

Structuring any decision problem hierarchically is an efficient way of dealing with
complexity and identifying the major components of the problem, There is no single
general hierarchical structure, and one of the major attributes of the AHP is the
flexibility it allows management in constructing a hierarchy to fit their idiosyncratic
needs. Consider, for example, the simple 3-level hierarchy of environmental scenarios,
objectives, and courses of action. Such a hierarchy, as illustrated in Exhibit 1, can aid
management in identfying their relevant objectives and forces them to explicate the
environmental scenarios most likely to affect their business decisions and to be
creative in generaling specific courses of action. Whenever a number of executives are
involved, the discipline forced by the need to structure the problem hierarchically may
help achieve consensus over the dimensions of the problem. (The same benefits can
also be achieved if management structures the hierarchy differently; for example,
overall purpose, objectives, courses of action, and scenarios.)

2. A measurement methodology is used 1o establish priorities among the elements
within each stratum of the hierarchy. This is accomplished by asking the participating
managers to evaluate each set of elements in a pairwise fashion with respect to each of
the elements in a higher stratum. This measurement methodology provides the frame-

' This discussion is based on Y. Wind and D. Gross [i7] and Saaty {6).
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work for data collection and analysis and constitutes the heart of the Analytic
Hierarchy Process. Structurally. the hierarchy is broken down into a serles of pair
comparison matrices, and the participanis are asked to evaluate the off-diagonal
relationship in one half of each matrix. (Reciprocals are placed in the transposed
positions.} Exhibit 2 illustrates one pairwise comparison matrix for part of the

hierarchy presented in Exhibit 1.

vaerall Weil Be:ng
Urp::g of the
Mission Comoany
Scenano 1 Scenano 2 Scenano 3
Environmental
Scenano {Status Quo) {Ophrmistc {Pessimistic
Environment) Enwironment;
AY
L Market Profit- Sates Vulner-
Quiactives Share avility Growth abilny
increase
Raise .
Courses Promotion Deiet Price Euiter
of Action Support g e " New
tor reduct 8 o ; e Market
uc|
Produet A ro z
ExHigir I. An [llustrative Basic Decision Hierarchy.
1 2 3 4
Increase Raise
Profitability Support Delete Price Enter
of Product of New
Product A B Product C Market Z
l. Increase Support of Reciprocal
Product A values

Delete Product B

3 Raise Price of
Product C

4, Enter New Market Z

Judgments

(2vsl.Ivs 1, dvs,
- Ivs2, 4vs2anddvs3)
ExmipiT 2. An THustrative Data Collection Matrix.
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644 YORAM WIND AND THOMAS L. SAATY

The respondent’s task is to evaluate the six pairs in the matrix. Each pair is
evaluated separately as to the degree to which one item of a pair dominates the other
with respect to the elements from the next level in the hierarchy. In this case an
illustrative instruction to the respondent would be: “which option—*“increase export of

Product A™ or *Delete product B”—is more important in helping achieve the corpo-

rate profit objectives and how important is it? To provide 2 numerical judgment in
making such pairwise comparisons, a reliable and workable scale is needed.? We
assume that the elements involved in the companson are of the same order of
magnitude; i.e., their relative weights do not differ by more than 9, If they do, they can
be separated into clusters. The 9-point scale used in typical analytic hierarchy studies
152

Intensity of

[mportance Definition : Explanation
1 Equal Importance Two activities contribute equally
to the objective.
3 Weak importance of one Experience and judgment slightly
over another. - favor one activity over
another.
5 Essential or strong Experience and judgment strongly
importance. favor one activity over another.
7 Demonstrated importance An activity is strongly favored

and its domimance is demon-
strated in practice.

9 Absolute importance The ¢vidence favoring one activity
over another is of the highest
possible order of affirmation

2,4,6.8 Intermediate values When compromise is needed
. between the two adja-
cenl judgments
Reciprocals of If activity i has one of the
above nonzero above nonzero numbers assigned

1o it when compared with
activity j, then j has the
reciprocal value when compared
with i.

Using this scale the participating managers assess the dominance of each clement
over the others (within the structure) with respect to each element of the immediate
higher levels of the hierarchy. Thus, judgments for a matrix such as the one illustrated
in Exhibit 2 would offer the necessary data for calculating the priorities of the various
courses of action. Similarly, when the objectives are evaluated with respect to their
importance under the various scenarios, it allows for the calculation of the relative
importance of the various objectives. The individual judgments are made in 2 group
setling, involving the relevant decision makers, and serve as a basis for a discussion on

2The 9-poinl scale was selected since it offers a wide enough range of levels, while still being within the
number of oplions respondents can handle (7 = 2). In a number of scale development studies this particular
scale was [ound 1o be highly reliable. For further discussion of the scale and its properties, see Saaty [7].
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the reasons for specific judgments.” Such discussions often result in agreement and in
those cases in which agreement cannot be reached, a sensitivity analysis can be
conducted to assess to what extent the divergent judgments lead to significantly
different results.

3. A measurement theory to establish the priorities of the hierarchy and the
consistency of the judgmental data provided by the group of respondents.

Calculating the priorities. The basic premise of the Analytic Hierarchy Process is that
measurement evolves out of comparisons, particularly pairwise comparisons. Let us

suppose thal we have n objects 4,, ..., 4, whose vector of corresponding weights
w={wy,...,w,) is known, Let us form the matrix of pairwise comparisons of weights
A, ... A,
wi/wy . ow/w,
A= :
An Wn/wl Wn/wn
We note that we can recover the scale of weights w|, ..., w, by multiplying 4 on

the right by w, obtaining nw, and then solving the eigenvalue problem Aw = nw which
has a nontrivial solution since n is the largest cigenvalue of A. (The matrix A has unit
rank, hence all but one of its eigenvalues A, . . ., A, are zero. Since 3.7_ A, = trace(A4)
= 5, n {s the maximum eigenvalue.)

In general, we do not know the ratios w,/w; but we may have estimates of them
from data and experiments or even from experienced judges. We would elicil a
judgment and automatically enter its reciprocal in the transpose position. In that case
we have perturbations of 4 which lead to perturbations in the cigenvalue of 4. We can
show that now we must solve the problem Aw = A,mw to obtain an estimate of the
weights w. A pairwise comparison reciprocal matrix is used to compare the relative
contribution of the elements in each Wﬁlerarﬁy to an element in the
adjacent uppe;_ “level TTHe™ prificipal eigenvector of this matrix is then derived and
weighted by the priority of the property with respect to which the companison is made.
{That weight is obtained by comparing the properties among themselves as to their
contribution to the criteria of a still- higher level. The weighted eigenvectors can now be
added componentwise to obtain an overall weight or prionity of contribution of each
element to the entire hierarchy.)

This process of principal eigenvector extraction and hierarchical weighting and
composition leads to a unidimensional scale for the priorities of the elements in any
level of the hierarchy. The resulting priorities represent the intensity of the respon-
dent’s judgmental perception of the relative importance of the elements represented in
the hierarchy considering the importance of and tradeoffs among the criteria.

Calculating the consistency. [t has been show that A, > n always and that A, ~
n/(n — 1) serves as a consistency index which gives the departure from corsistency in
estimating the ratios w;/w,, with consistency obtaining if and only if A, =~
Consistency is defined by the relation between the entries of 4: a,a, = a; which
means that if we have n entries that form a spanning tree, the remainder of the matrix

'The group discussion feature is a critical component of the AHP process whenever the decision lo be
made involves more than a single decision maker.
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can then be generaled from them. In this approach to measurement, inconsistency is
stronger than transitivity and is admissible provided we can specify its effect on the
final results. The consistency index is compared with what it would be if cur numerical
judgments were taken at random from the scale 1/9, 1/8, 1/7,...,1/2,1,2,...,9
(using a reciprocal matrix),

Using a sample of size 500 each. Saaty and Mariano [8] have established for
different order random entry reciprocal matrices an average consistency index which
ranges from 0 for | or 2 element matrices through 0.9 for 4 element matrices to 1.49
for 10 element matrices. A consistency ratio (consistency index as percentage of the
appropriate random average consistency) of about 10% or less is considered very good.

When the consistency is poor. one needs to get more information on the activities’

being compared with respect to the criterion of comparison, and typically such
information gathering is then followed by another round of judgments. The measure of
consistency has also been extended to an entire hierarchy.

The specific steps involved in the development and analysis of an analytic hierarchy
are specified in Exhibit 3. The process offers great flexibility for the structuring of the
problem but specifies the use of a 9-point evaluative scale, reciprocal matrices and the
use of ratio scale estimates by solving eigenvalue problems. Whereas other scales can
obviously be used, a substantial amount of experimentation has led Saaty {7] to
recommend the use of this particular scale which has been easily comprehended by
respondents, has exhibited high test/retest reliability scores, and is conducive for use
in a group setting,.

1. Define the problem and specify the solution desired.

2. Structure the hierarchy from the overall managerial purposes (the highest levels) through
refevant intermediate levels 1o the level where control would alleviate—or solve—the problem.

3. Construct a pairwise comparison matrix of the relative contrnibution or impact of each
clement on each governing objective or criterion in the adjacent upper fevel. In such a matnx of
the elements by the clements, the elements are compared in a pairwise manner with respect to a
criterion in the next level, In comparing the 7, j elements, people prefer to give a judgment
which indicates the dominance as an integer. Thus, if the dominance does not occur in the i, j
position while comparing the ith element with the jth ¢lement then it is given in the j, i position
as a, and its reciprocal is automatically assigned to a;;.

4, Obtain all a(a — 1)/2 judgments—specified by the set of matrices developed in (3).

5. Having collected the pairwise comparison data and entered the reciprocals together with n
unit eniries down the main diagonal, the cigenvalue problem Aw=2A __ w is solved and
consistency is tested. :

6. Steps 3. 4 and 5 are repeated for all levels and clusters in the hierarchy.

7. Hierarchical composition is now used to weight the eigenvectors by the weights of the
crileria and the sum is taken over all weighted eigenvecior enines comresponding to each
clement to obtain the compaosite priority of the element in a level. These are then used to weight
the eigenveciors corresponding (o those in the next lower level and so on, resulting in a
composite prionty vector for the lowest level of the hierarchy.

8. Consistency is then evaluated for the entire hierarchy by simply muitiplying each
consistency index by the priority of the corresponding criterion and adding overall such
producis. The result is divided by the same type of expression ‘using the random consistency
index corresponding to the dimensions of each matrix weighted by the priorities as before, The
ratio should be about 10% or less for acceptable overail consistency, Otherwise. the quality of
the judgmental data should be improved.

ExwHiniT 3.  An Outline of the Anajytic Hierarchy Approach.
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If one forees consistency of response by taking only n — | judgments and forcing the
other judgments to confarm with the relations among the n — | judgments. then the
eigenvalue method would yield similar results to those which can be obtained from a
simple addition of rows or with a normalization of each column and then averaging
over the rows. However, it is easy to show by examples for which the answers can be
validated that simple arithmetic estimates such as row averages vield unsatisfactory
results, _

Consider, for example, the optics experiment mentioned in a number of the
references (Saaty [6], [7]). In this experiment an (inconsistent) judgment matrix of a
given respondent’s evaluation of the brightness of objects positioned in specified
distances from him, was:

t 5 6 7
1/5 I 4 ]
1/6 1/4 1 4
1/7 1/6 1/4 1

The eigenvalue solution of this problem yields (.61, 0.24, 0.10, 0.05 for the eigenvec-
tor. The inverse square law of optics (the validation measure) yields 0.61, 0.22, 0.11,
0.06 as the actual answer, and the two resuits are close.

It can be seen from this reciprocal matrix that for this matrix to be consistent, the
third entry of the second row should have been 6/5; however, that entry is 4. The
normalized row sum process yields 0.51, 0.30, 0.15, 0.04, with errors in excess of 20%
for some of the entries.

Despite these differences it is important to note that the rank order of the four
entries is the same. Yet, the available computer AHP algorithm makes it as easy to
calculate the eigenvalue solution as it is to use the row sums. This has the added
advantage of calculating for each matrix the level of consisiency of the input
judgments.

The normalized geometric mean of the rows can serve as a good approximation, for
the eigenvalue method. Yet when the matrix is consistent, the geometric mean does not
usually give the correct solution. If one has only a hand calculator, the geometric mean
may be used, but then one still has to estimate the index of consistency—a measure of
considerable value since it informs the judges about the adequacy of their knowledge
and whether they need to study the matter further in order to obtain greater coherence
in their understanding of the problem.

During the last 5 years AHP has been applied to a variety of (nonmarketing)
problem areas inciuding: allocation of resources (e.g., the allocation of electnicity to
industry in case of shortage, according to industries’ contribution to health, welfare,
cmployment, national defense and other objectives, Saaty and Mariano [8], and
allocation of a country’s resources, e.g., the Sudan Project, Saaty {6]); conflict
resolution (e.g., guidelines for negotiating with terrorists, Saaty and Bennett {9]);
forecasting (e.g., predicting the outcome of the Karpov-Korchnoi match of 1978 based
on a hierarchy reflecting the players’ technical and psychological charactenistics as
judged by a group of grand masters, Saaty and Vargas [12]); input-output analysis
{e.g., estimates of input-output coefficients for the Sudan Project, Saaty and Vargas
[10)); planning (e.g., forward planning of the future of higher education, Saaty [7],
backward planning of the Sudan transportation system, Saaty [6], and integrated
forward and backward planning in designing a2 new product development system for a
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648 YORAM WIND AND THOMAS L. SAATY

financial service): and choice behavior (e.g., lease/buy decisions for a fleet of cars,
Saaty and Vargas [!1], and a number of small scale choice.studies involving, for
example, a choice of a school and vacation, Saaty [7)).

Conceptually the AHP is applicable to the modelling of any choice sitnation which
lends itself to a hierarchical representation of at least two levels: objectives (criteria for
evaluation) and activities (products, courses of action, etc.),

3.  An Analytic Hierarchy Formulation of the Portfolio Decision

The AHP is ideally suited to the allocation of a firm’s resources among the products
in its target product portfolio. Most product portfolio approaches® (such as the Boston
Consulting Group share/growth matrix, the Shell International sector profitability and
competitive position matrix, and the other commonly used pertfolio models of A. D.
Little and McKenzie), although helpful in portraying the current position of the firm's
products on the selected dimensions, do not provide explicit rules for the selection of
the target portfolio (e.g., what combination of “dogs,” “problem children,” *“cash
cows,” and “stars” should a company have?) and is based on a small set of a priori
selected dimensions which might not include the dimensions (criteria) critical to
specific management situations such as risk, demand on resources, etc. In contrast, the
desired portfolio approach would provide explicit gnidelines for the allocation of
resources ameng the components of the target portfolio and base such an ailocation on
the relevant management criteria and their relative importance.

Current approaches to resource allocation (such as industrial dynamics, Forester [1],
and mathematical programming, Gass [2]) are rarely used by top management for the
allocation of resources among the vanous products and businesses of the firm. The
limitatons of the current approaches to resource allocation at the corporate level are
especially evident if one considers not a simple allocation among the current products
but rather an allocation which would take a more realistic posture and incorporate the
following alternatives:

® new products and businesses

® existing and potential new markets

& existing and new modes of distribution
and in the case of international operations:

® existing and new countries and their associated mode of entry (export, joint
venture, etc.). )

This focus on both the existing products/markets and distribution outlets as well as
the new directions of growth, is a critical component of any strategic planning effort
since it incorporates not only the resource allocation under existing conditions but
forces the managers /planners to incorporate their assessment of likely future scenarios
and their anticipated impact on the firm and its ability to achieve its objectives.

From a conceptual point of view, therefore, the product portfolio of the firm should
be extended to the portfolio of product/market/distribution options which recognizes
explicitly that most companies can grow by introducing (by internal development or
mergers and acquisitions) new products, entering new markets (domestic and foreign),
utilizing new methods of distribution or any combination of the above. This reformu-
lated view of a firm's portfolic options is an extension of the more conventional
product by market matrix proposed by many corporate strategists (see, for example,

*For a discussion of the various product portfolioc models, see Wind [16].
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Johnson and Jones [5]). It further suggests that the portfolio decision should not be
limited only to products.

An Hlustrative Application®

The Colonial Penn Insurance Company is a fast growing company, specializing in
developing and marketing auto and homeowner's policies to the over-50 market
segment. Company management faces the key strategic question of determining the
company’s direction for future growth. Should the company continue to focus is
efforts only on insurance products and, in particular, the over-50 market or should
they diversify into other products and markets? Furthermore, given the firm’s histori-
cal strength in the direct mail operation, should they focus their operation on products
and markets that can be reached effectively by mail or should they consider develop-
ing new distribution vehicles such as telephone, stores, agents, etc.

The AHP was used to help guide the selection of the desired target portfolio of
products/markets and distribution outlets, and direct the allocation of resources
among the portfolio’s components. A hierarchy was developed jointly with the com-
pany president and is presented in a disguised form in Exhibit 4. This hierarchy is
based on three major levels: _

l. Environmenral scenarfos expressed as three summary scenarios reflecting:

® an optimistic environment (low risk and potentially high return environmental
conditions),

® continuation of the status quo, :

® a pessimistic scenanio (high risk and potentially low return environmental condi-
tions).

2. Corporate objectives—-the criteria for the evaluation of the various courses of
action. Five objectives were identified:

¢ profit level

® sales growth

® market share

® volatility

® demand on resources

3. The courses of action—uactivities. These include the three sets of products, markets
and distribution outlets but went into considerably greater specificity of potential
activities including various new distribution outlets not currently used by the firm, new
market segments and specific new product activities.

Given the sensitive nature of information on the firm’s plans for allocation of its
resources among alternative courses of action, the actual options are disguised and
referred to by letters and numbers which do not correspond in any order to the items
listed above.

Having selected the hierarchical structure outlined in Exhibit 4 the president
evaluated all pairwise compansons using the $-point scale discussed earlier. These
evaluations resulted in reciprocal matrices of the components of each level against the

" items in the level above. Consider, for example, the evaluation of the three major sets

*This application is based on a project conducted by the authors and reported in Y. Wind and D. Gross
{17]. This application of the AHP is to the selection of a target portfolic and the allocation of resources
among its components. It is not concerned with the identification of the current portfolio of the firm (the
porticlio analysis part which is at the core of the existing approaches 1o product portfolio such as the Boston

Cunsulting Group's modei).
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of activities against the objectives. This involved five pairwise matrices such as:

Profit
Level Products Customers Distribution
Products 1 . 1/3 1/5
Customers 3 | i/4
Distribution 5 . 4 1
The wWell-Being of
the Company
Overall Goais
Cptimisuc Continuation Pessimstic
Scenancs Scenano of Scenano
fLow Arsk? Status Qua (High Risk)
Profit Sales Marxet " Demand on
Objectives Level Growin Share Volatiaty Resources

i M l
1
:

Classes of

Actvilies- Distriduben Customers Products

Soscibe / \ /\ / /\ \ N\

€11 €92 €21 S22 P11 P12 P93 P2y P22 PY P32 P4y P42
Actmwiles
/\\
\
Somaihc c211 €212
Sub-acirvity

ExHiBiT 4. A Disguised Analytical Hierarchy for the Selection of a Target Product/Market/Distribution
Portfolio for Colonial Penn Insurance Company.

In this case, the president judged distribution to be of strong importance (5) over
product in leading to the achievement of the firm’s target profit level, but somewhat
less important when compared to customers (4). In evaluating customers vs. products,
the president judged customers to be of weaker importance over products (3). Given
the three judgments the reciprocals were added and the president continued with the
pairwise comparison tasks of other matrices. These tasks included the evaluation of:

® scenarios against the overall objectives of the firm

® objectives against each scenario

® the classes of activities and subactivities against each of the objectives

® the cross impact evaluation of the likely occurrence and impact of each compo-
nent given each of the other components at the same level of the hierarchy.

These data provided the mpul 10 the elgenvaluc analysis (Saaty [6]) and a resulting
partial hierarchy is presented in Exhibit 5.

An examination of this exhibit suggests explicit rules for allocating the firm’s
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resources in developing products, markets, and distribution vehicles under three
alternative scenarios. In the disguised example presented in Exhibit 5, the president
has a strong preference for the development of distribution outlets. In fact, the
allocation of the developmental resources of the firm under this example should be
0.45 to the development of (current and new) distribution outlets, 0.35 to (current and
new) market segments. and 0.22 to (current and new) products. This rule suggests -
allocating resources in proportion o the priorities. (Other resource allocation rules,:
such as the ratio of priorities (benefits) to costs, can also be used.) The output-as -
presented in Exhibit 5 provides a significant amount of information such as:
® The perceived likelihood of occurrence of the three scenarios is: ‘
optimistic 0.2
status quo 0.3
pessimistic 0.5
® The relative importance of the five objectives are:

profit level 0.2427
sales growth 0.1814
market share 02192
volatility 0.2578

demand on resources 0.1169

~® The overall weight of each objective reflects the importance of the objective under
the three scenarios (e.g., the overall importance of profit level is 0.2427 which is based
on 0.0306 under optimistic scenarios, 0.0687 under condition of status quo and 0.1434
under pessimistic conditions). An examination of the results suggests that the relative
importance of the various objectives varies considerably by the anticipated scenario.
For example,

® sales growth is twice as important under continuation of status quo as the other
two scenarios (0.92 vs. 0.045 and 0.042);

® market share is most important under an optimistic scenario (0.093 vs. 0.068 and

0.057)
& profit level, volatility, and demand on resources are most important under

pessimistic scenarios.

A sensitivity analysis was conducted using alternative hierarchical formulations, as
well as different assumptions concerning the likely occurrence of the various scenarios.
These analyses resulted in a range of priorities. Given that this range suggested an
allocation of resources significantly different from the firm’s current resource alloca-
tion pattern, it has led the president to reevaluate his firm’s activities and assign task
forces to those aspects of the portfolio (as suggested by the detailed priorities of
Exhibit 5) which did not receive the attention and resources they deserve.

4. AHP Formuiation for the Generation and Evaluation of New Product
Concepts

New product development efforts in many cases have resulted in a focus on low risk
“me too” products, or at the other extreme in new products which, although innova-
tive, do not capitalize on the firm's strengths. In both cases, the firm loses the benefits
of a potentially synergistic new product entry. In these cases, it might be desirable to
determine the boundaries of and direction for the new product development efforts.
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Such explicit consideration could help increase the likelihood that at least some of the
new product development efforts will be directed toward truly innovative new prod-
ucts. This fatter consideration is critical given the prevailing risk avoidance tendency
«nd the time pressures often imposed on many new product development activities.

The AHP can offer a useful approach to the determination of the new product
Jdevelopment directions. Furthermore, utilization of the AHP in this context allows
munagement to concurrently proceed with three other critical phases of the new
product development efforts and integrate them with the first phase of determining the
direction for the new product development efforts. These three additional tasks are:

I. Generation of new product ideas. Managers participating in the AHP often
pussess a tremendous amount of knowledge about their product category and markets.
It is desirable, therefore, to capture this cumulative knowledge and utilize the AHP
~cssions also as a “brainstorming” session aided by relevant background information—
in the form of a synthesis of previous research—Io generate additional new product
weas.,

2. Grouping new product ideas that were generated from a variety of sources (e.g.,
R & D. markeung research, etc.). This clustering of ideas is essential for any new
product development system since it collapses hundreds of ideas, many of which are
<lusely related to each other, into a manageable number of groups of ideas,

3. Evaluation of the various ideas based on the degree to which they can help
achieve the desired corporate objectives under a variety of scenarios.

in Mlustrative Application

A leading manufacturer of a frequently purchased product line concerned with the
jiack of inpnovativeness of the firm’'s new product activities applied the AHP. Seven
cveculives representing diverse groups within the firm (marketing, marketing research,
new product development, technical R& D) and an advertising agency spent 2 days in
4 concentrated effort, following the AHP framework aimed at determining the direc-
uons the firm should take to achieve its long and short term objectives and identifying
specific new product opportunities.

The overall hierarchy developed by the group is presented in Exhibit 6 together with
Jisguised results. This hierarchy provided only the first phase in the overall process.
The entire process involved 3 phases:

|. identification of a basic hierarchy (Exhibit 6) relating the 1980 new prodtct
wpporiunities of the firm to action criteria, market segment opportunities, and specific
product areas. An examination of the priorities of the action criteria with respect to the
importance of achieving the firm’s 1985 objectives suggested that the importance of
these objectives is not likely to change in evaluating projects for 80 or 85.

2. Detailed evaluation of high priority product areas and the establishment of the
desired project mix. This phase included:

{a) Selection of the 5 top product areas—A, B, F,D,&H—for each area, identifica-
ton of major project areas.

{b) ldentification of criteria for evaluating new product development projects. Four
criteia were identified—speed of entry, required investment, long-run ROI and
hkelihood of success.

(¢) Evaluation of these criteria with respect to their importance for 1980 and 1985,
i'his evaluation was conducted using two AHP matrices resulting in the foilowing
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priorities:
1980 1985 Change
Speed of entry 0.47 0.14 - 0.33
Investment 0.05 0.05 —
Long-Run ROI 0.16 0.45 +0.29
Likelihood of Success 0.31 0.36 -0.05

{d) Evaluation of the projects identified in (a) on the criteria for 1980 and 1985,

(e) Selection of two sets of projects: First tier projects with the highest priority on
the 1980 “speed of entry” objective and second tier projects with high priority on the
1985 ROI objective.

(f) Evaluation and selection of the desired mix of 80/85 projects consistent with the
allocation of resources suggested in Exhibit 6 between projects with short-term payoff
(80%) and long-term projects (20%). This process resulted in the identification of 10
first-tier projects aimed at achieving the short-term corporate objectives. The projects
involved 3 for product A, 3 for B, 2 for C, and one each for D and E. In addition, 3
second-tier projects were identified with expected long-term payoff. Management
reaction to the results was favorable and they started implementing the recommenda-

tion.

Long Run
Objectives
Incremental Share 1985 Growth and
Opjecives by 1980 Protit Objectives
) .80 .20
Acuan Markel Dominance of Served Target- ability of Elfgctive
Cntena Pgtanhal Market Advertising Distribution
.36 .51 08 o5
Oemographic Benatits Sought Geographical
Market (-45) {.43) {12)
Segment [TTT T T T TTTTTTTooooS| oo mm s m e mm e e e s — ey
Opporiu- Unager 50 Male {.11) Econaomy (.13) West {.01)
mbuas ‘Unger 50 Female {.28) Qually (.00 Nontheast {.04)
Black {.04) Convenience (.23) South (.07}
Over 50 (.02
Current Technology Modilied Technoiogy New Technology
{.64) {.26) {.10}
Prooust [FTTS—————-—=—————=%*-| |TTTT T T TTooossoommo T T T T T T e e e e e
Araas A (.28) C (.08 E (.08 H (.08)
B (.22 O (.09 F (.18} b (.01)
G (.09) J (.01)

ExuigiT 6. Overall Long Run New Product Opportunity Hiemrchy (Disguised).
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5. AHP Formulation for Marketing Mix Determination

Exhibit 7 illustrates a structure of a marketing mix hierarchy for a consumer service.
The managers who constructed this hierarchy had some difficulty with the formulation
of the marketing mix decisions (the bottom ievel of the hierarchy) and therefore also
examined a number of alternative formulations. The alternate selected used the same
top 5 levels but changed the bottom level of the hierarchy from a set of mixes to
components.

The pairwise reciprocal matrices were completed by the participating managers and
analyzed resulting in priorities for each of the levels of the hierarchy. This hierarchical
structure captured the benefit side of the marketing decisions. A second hierarchy—a
cost hierarchy-—was constructed focusing on three cost components: monetary costs,
time costs, and management time costs. This hierarchy included the evaluation of the
costs under three sets of conditions: (a) vanous marketing mix strategies (for specified
segments and positionings), (b) competitive, market, and government actions, and (c)
overall environmental conditions. The separate cost hierarchy reflected management
preference to base its decision on an explicit and detailed cost/benefit analysis. In
other cases, the cost can be included as one of the objectives of the basic hierarchy.

Future
Overall of the
Objective: Firm
\
Scenarios: Colimstic Status Quo Pagsimishc
[
Objecuives: Profils Market Share Sales Growth
Segmemation: A 4 c
Prodyct 1 2 3
Postioning:
Marketng Mix Mktg. Mktg. Mktg. Mkig.
Decision: Mix Mix Mix Mix

v

AN

. Adv.  Pro. Pnce Dist.

Adv. Pro. Price Dist Adv. Pro. Price  Dist

Exwmair 7. Anaiytic Hierarchy Process Application to the Marketing Mix Decision: Benefits Hierarchy.
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The experience with this approach is more limited than that with the application of
the AHP to portfolio decisions or the generation and evaluation of new products. Yet
even the pilot study helped management to: (a) generate more innovative marketing
mix strategies. (b) evaluate the various strategies, (c) reach consensus among conflict-
ing interests, and (d) identify areas for needed further research (i.e., those relationships
for which consensus could not be reached and to which a sensitivity analysis revealed
that the results were sensitive),

6. Directions for Future Research

The AHP has been applied to three marketing decisions: (a) determining the desired
target product portfolio and allocation of resources among the components of the
portfolio (at any level of specificity), (b} determining the desired directions for new
product development, and (c) generating and evaluating marketing mix strategies.

The AHP, when applied to these types of decisions, offers specific guidelines for
resource allocation among the firm's current and potential products, market and
distribution outlets; among various new product ideas; and among various marketing
mix strategies under alternative environmental conditions and various objectives. The
guidelines suggested by the AHP can be subjected to a2 number of sensitivity analyses
aimed at establishing the critical priority range for each of the strategy alternatives
considered. This approach can be undertaken at any level of the organization
{corporate. SBU, or product group) and at various degrees of specificity including, for
example in the case of portfolio analysis, portfolios of specific brand positioning by
specific market segments and distribution outlets. The procedure described in this
paper can aiso be extended to more complex cases such as the construction of

nonlinear hierarchies, time dependent judgments, and the weighting of the judgments

by the respondents’ perceived expertise.

Conceptually, AHP can be applied to any allocation of resources (e.g., selection of
channels of distribution) and choice prediction (e.g., concept or product testing)
situations. In addition, it can be applied to cases in which the buying or marketing
decision invoives a number of participants (e.g., the buying center, Wind [15]) with
conflicting perceptions or objectives.

The extent to which the analytic hierarchy would offer a better (more reliable and
valid) procedure than some of the other existing approaches to these decisions is an
empirical question. Managers have had no difficulty in completing pairwise matrices.
In fact, many of them find the task challenging, interesting and of intrinsic value by
forcing them 10 examine relationships which are often left unexamined. Will consum-
ers be able to respond to such a demanding task? It is not clear.

Future research on the AHP and its marketing applications should explore the

following areas:
1. Conceptually, can a set of general hierarchical structures be developed to provide
management with a basis from which they can deviate {to reflect their idiosyneratic
characteristics) in the structuring of the hierarchy. The attractiveness of having a
general conceptual framework for the structuring of hierarchies should be weighted
against the advantages of flexibility, i.e., the ability of the AHP to process any
structure.

2. The structuring, data collection, and analysis of hierarchies which take into
consideration the real world complexity of many allocation type problems, ie.,
- interdependencies among elements within the same level, symmetric relation with the

v g £ S Ay Ll A B M et a i s . h 1 e

T ek ok Nt a7, 8 3 b ey e e




MARKETING APPLICATIONS OF THE ANALYTIC HIERARCHY PROCESS 657

cnvironment (the environment affects the actions, but the actions in turn can affect the
environment), and the occasional need to deal with incomplete hierarchies.

1. Simplification of the data collection procedure. Although some shortcut designs
have been utilized to reduce the number of pairwise judgments required for the
analysis, a more systematic effort is required to explore the suitability of experimental
designs of the fractional factorial type. The development of designs which would
require only a small number of judgments is essential if top management is to
participate and provide input to the process, This latter issue is especially critical given
the current magnitude of the data collection task and the reluctance of many top
exccutives to spend much time on such a process.

4, Given that there are a2 number of areas in which the AHP is only one of a number
of possible approaches, studies should be undertaken to compare the resuits of the
competing approaches, assess the conditions under which each is more appropriate,
and explain the advantages, if any, of incorporating AHP with other research proce-
dures.

Although other procedures such as conjoint analysis can and have been used to
assess the relative importance of management’s objectives (Green and Wind [3) and
Green and Srinjvasan [4]), conjoint analysis to date has not been used for the solution
of problems such as the ones discussed in this paper. In some cases both AHP and
conjoint analysis can be used, and it is desirable to compare the results of the two
approaches in areas which conceptually, at least, can be measured by either approach.
The determination of the relative importance of corporate objectives is one such area.

5. Assessing the validity of AHP’s recommendations. This would require the setting
up of an implementation and tracking programn aimed at monitoring the outcomes
resulting from decisions based on AHP recommendations.

The conceptual advantage of the AHP approach and the experience gained with it
o date suggest that further experimentation with this approach could lead to the
establishment of an important addition to the arsenal of marketing models and’
measurement approaches.
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