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Abstract

This paper describes potential applications of multi-attribute preference models (MAPM) in e-commerce and offers
some guidelines for their implementation. MAPM are methodologies for modeling complex preferences that depend on
more than one attribute or criterion, and include multi-attribute utility theory, conjoint analysis, and the Analytic Hier-
archy Process. There are numerous examples of applications in e-commerce that would benefit from the acquisition of
information regarding the preferences of a consumer, a customer, an advice seeker, or a decision maker. Here, the focus
is on applications of MAPM models in B2C and B2B websites, where preferences of consumers are assessed for the pur-
pose of identifying products or services that closely match their needs.

In this paper, we provide an overview of decision aids with the MAPM approach, emphasizing how the MAPM struc-
ture of an individual’s preferences may be assessed. This discussion is illustrated with examples of the use of alternative
MAPM assessment approaches that are incorporated in existing websites. We then discuss how MAPM applications
should be tailored for success in these environments.
� 2007 Elsevier B.V. All rights reserved.
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1. Introduction

The purpose of this paper is to describe the
potential applications of multi-attribute preference
models (MAPM) in e-commerce and to offer some
guidelines for their implementation. MAPM are
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methodologies for modeling complex preferences
that depend on more than one attribute or criterion,
and include multi-attribute utility theory (Keeney
and Raiffa, 1976; Dyer and Sarin, 1979), conjoint
analysis (Green et al., 2001), and the Analytic Hier-
archy Process (Saaty, 1980; Forman and Gass,
2001). In this paper we focus on the approaches that
feature additive, compensatory value functions but
many of the ideas apply to outranking approaches
like ELECTRE (e.g., Roy, 1996) as discussed in
.
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Stewart and Losa (2003). There are numerous
examples of applications in e-commerce that would
benefit from the acquisition of information regard-
ing the preferences of a consumer, a customer, an
advice seeker, or a decision maker.

A cottage industry has emerged where consumers
are given ‘‘free’’ on-line decision aids to support
decisions ranging from voting in the last presidential
election in the United States to selecting a pet. The
main objective of some of these business-to-con-
sumer (B2C) tools is to collect valuable consumer
data from real decision makers. Many of these tools
attempt to emulate MAPM, but often do so in an ad
hoc manner and with varying degrees of success. We
believe that the informed use of MAPM would lead
to decision support systems that make more valu-
able contributions and recommendations, leading
to more site visits from users, and potentially
greater profits. We also believe that these decision
support tools can provide additional benefit as
add-ons to existing web-based service providers,
especially in the business-to-business (B2B) domain.

Like Edwards and Fasolo (2001) we start with the
premise that the proper use of MAPM is a normative
concept. We further assume that website developers
take a prescriptive view and attempt to help consum-
ers use an MAPM to accurately capture their prefer-
ences. This assumption is reasonable for websites
whose primary value proposition is unbiased advice.
However, we recognize that some of these services
may be biased towards a particular vendor or prod-
uct, and also discuss ways in which consumer prefer-
ences could be manipulated via a web-based system.

In this paper, we will provide an overview of
decision aids that offer MAPM-like support,
emphasizing how the MAPM structure of an indi-
vidual’s preferences may be assessed. This discus-
sion will be illustrated with examples of the use of
alternative MAPM assessment approaches that are
incorporated in existing e-enabled websites. We will
then discuss how MAPM applications should be tai-
lored for success in these environments.

2. Web-based decision aids

As the amount of data that needs to be processed
through a web interface increases, companies rely
on more automated decision aids. One way of auto-
mating the decision making task is to add ‘‘intelli-
gence’’ to the decision support tools used for
analyzing the information generated in B2C and
B2B electronic commerce applications.
2.1. Decision aids, intelligent agents, and shopbots

The topic of computerized decision support sys-
tems has been the subject of a great deal of work for
several decades now, although the focus of these early
systems was mainly on decision aids for managers
and executives. An early example of a ‘‘man–machine
interactive’’ decision support tool for selecting
among alternatives based on trade-offs among multi-
ple attributes is provided by Dyer (1973).

However, the past decade has seen an explosive
growth in the use of electronic commerce, primarily
through the World Wide Web, and has expanded
the number of potential users of these decision sup-
port systems to include both personal shoppers and
professional purchasing agents. Within this new envi-
ronment, there is an obvious motivation for market-
ers to enhance the shopping experience for consumers
in order to increase sales and profitability.

As a result, decision aids have been created for a
number of websites to support these on-line shop-
pers and professional buyers. These decision aids
may be classified as examples of intelligent agents
(West et al., 1999), or more specifically as recom-
mendation systems or shopbots. Typically they assist
buyers in searching a website or across several web-
sites for products and services that offer low costs
and meet other desired performance objectives.

2.2. Approaches to modeling preferences

There are many different approaches to modeling
preferences, and several different strategies have
been incorporated into e-commerce sites. One of
the most common approaches to obtaining some
knowledge about a consumer’s preferences is to
infer that information based on her past purchase
history. The objective of the analysis of this data
is to use collaborative filtering to identify sub-
groups among the population of consumers with
similar purchasing patterns (and implicitly, with
similar preferences). Based on this classification,
the consumer can be presented with alternatives that
are commonly purchased by others within her sub-
group. Perhaps the most well known example of this
type of a decision aid for consumers is the service
provided by www.Amazon.com.

The advantage of collaborative filtering is that it
is a relatively painless way for the consumer to be
provided with alternatives that may be consistent
with her preferences. On the other hand, this meth-
odology does not create an explicit model of prefer-
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ences that can be modified by the consumer. As a
result, collaborative filtering may not be useful in
the evaluation of new or novel products and services
with no purchase histories.

Also, a preference model based on collaborative
filtering is not actively developed in cooperation
between the consumer and the decision aid. In some
cases, this collaboration between the consumer and
the agent in the construction of a representation of
preferences may increase the consumer’s commit-
ment to the process, and her ultimate satisfaction
with the choice that is made (Kahn and Huffman,
1998).

In contrast, recommendation agents or shopbots
that seek specific information regarding the con-
sumer’s preference use content filtering. This infor-
mation is obtained by identifying the attributes
that are relevant for a choice and assessing the
importance of these attributes. One possibility is to
use collaborative filtering to identify attributes and
objectives that the consumer may care about as a
first step. This would be particularly useful for an
inexperienced consumer. Next, some information
may be obtained regarding how varying the levels
of performance on individual attributes translates
into satisfaction with the product or service. The
result is a multi-attribute preference model, or
MAPM, that will be the focus of this paper.

2.3. Considerations of context

The efficacy of the use of MAPM as a Web-based
decision aid will depend on several aspects of the con-
text of the decision task. These aspects include the
consumer’s familiarity and level of expertise regard-
ing the product or service, and the significance of
the decision in terms of cost and commitment.

In order to construct and utilize a recommenda-
tion agent featuring the MAPM approach, the user
must be able to express preferences for different lev-
els of performance on attributes both within the
same attribute and across attributes. Individuals
with low levels of knowledge regarding a product
class may have a difficult time making the necessary
trade-offs in terms of product attributes, and there-
fore be very uncomfortable with both the process
and the results of the ranking that is offered. At
another extreme, an expert may have prior knowl-
edge regarding available products and services,
and prefer to search quickly for detailed informa-
tion on a small number of alternatives without the
distraction of responding to preference assessment
questions. For similar reasons, consumer purchases
that are considered routine, or that require rela-
tively low commitments of resources, may not be
appropriate environments for the intrusion of a
decision aid.

Therefore, decision aids based on MAPM
approaches to approximating consumer preferences
may be more appropriate for a relatively inexperi-
enced B2C consumer who at least has sufficient
knowledge to describe desired levels of performance
on product attributes, and for infrequently pur-
chased durable products such as cameras, laptop
computers, and automobiles. MAPM approaches
may be even more useful in B2B purchasing envi-
ronments, where the buyer’s specification of prefer-
ences in terms of attributes, weights of importance,
and desirable performance levels may provide useful
information to potential sellers, and vice versa. The
participants in a B2B relationship may also be
required to justify their choices which is consistent
with having a well specified MAPM.

As a result, some websites offer the consumer the
choice of two or more of these types of decision
aids. These sites allow her to select the decision sup-
port that is most appropriate for the decision
context.

3. A framework of MAPM

For the types of problems we will consider in this
paper, for example the selection of the best response
to a request for quote (RFQ) by a buyer at a B2B
site, there are numerous measures of the desirability
of the alternatives. Often these measures are conflict-
ing and require trade-offs by the decision maker; the
cheapest quotes may be for lower quality products.
Under ideal circumstances, a MAPM approach will
provide a faithful representation of the decision
maker’s preferences, and can be used in an auto-
mated decision support system to simplify the tasks
of identifying and comparing desirable alternatives.

Multi-attribute utility theory provides the theo-
retical basis for a MAPM, and so we will begin with
an informal review of the basic concepts of this the-
ory as it is commonly applied in the e-commerce
environment. As we shall discuss, e-commerce
applications of conjoint analysis and of the AHP
may be viewed as alternate approaches to the assess-
ment of multi-attribute utility models.

A multi-attribute utility model of preference is
developed by defining attribute utility or value func-
tions on performance measures of the alternatives,
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and by aggregating performance on multiple criteria
into a single score. As far as we are aware, all of the
web-based applications of MAPM use the simplest
aggregation rule, the additive multi-attribute model.
Further, these applications also explicitly or implic-
itly treat the consumer choice decision as though it
occurs in the context of certain outcomes or attri-
bute values, that is, these applications typically do
not provide information on attribute levels defined
by probability distributions. Formally, there are dis-
tinctions among the assumptions that justify the use
of the additive multi-attribute model of preference
and among the appropriate assessment methodolo-
gies for the domains of certain versus risky choices.
This distinction is often emphasized in the literature
by using the term value function for the case of cer-
tainty and utility function for the case of risk, and
we will adopt this convention for emphasis.

Let vi(xi) be a single-attribute value function over
the attribute measure xi. This single-attribute value
function provides a functional relationship between
the observed attribute levels of performance and
their perceived values or utilities. The simple addi-
tive multi-attribute value function may be written as

vðx1; x2; . . . ; xnÞ ¼
Xn

i¼1

viðxiÞ: ð1Þ

The additive model provides an accurate representa-
tion of the preferences of individuals only if their
trade-offs among any two of these criteria are not
affected by common outcomes on the remaining
n � 2 criteria (Keeney and Raiffa, 1976). This addi-
tive preference independence condition is an impor-
tant one, and may not be recognized by designers of
web-based decision aids.

Further, this additive value function provides a
basis for ranking alternatives, but it does not mea-
sure preference differences and it should not be used
for risky choices. More formally, (2) is an additive
conjoint preference structure (Krantz et al., 1971).

To simplify the assessment of the additive prefer-
ence model, an even stronger independence condi-
tion is required, known as difference independence
(Dyer and Sarin, 1979). Loosely speaking, this con-
dition requires that common performance levels on
the other attributes should not affect the individual’s
preferences for increases or decreases in the perfor-
mance levels on any one attribute. This condition
allows each individual single-attribute value func-
tion vi(xi) to be assessed without explicitly consider-
ing the values of the other attributes, a common
practice in many e-commerce and traditional appli-
cations. When this condition is met, the additive
value function is also called a measurable value
function, and the scores of a measurable value func-
tion provide the basis for comparisons of preference
differences among alternatives rather than simple
rankings of the alternatives.

This assessment is often simplified by scaling
each single-attribute value function vi(xi) from 0 to
1, and by adjusting for the scaling of these normal-
ized value functions using weights wi for each attri-
bute. With this choice of scaling, the additive multi-
attribute value function can be written as

vðx1; x2; . . . ; xnÞ ¼
Xn

i¼1

wi�viðxiÞ; ð2Þ

where �við�Þ is a single-attribute value function over
attribute i scaled from 0 to 1, wi > 0 is the weight
for measure i, and

Pn
i¼1wi ¼ 1.

This scaling of the single-attribute value func-
tions can be accomplished by assigning a score of
0 to the worst level of the attribute x0

i and a score
of 1 to the best level x�i . Then, other levels of perfor-
mance between these two extremes might be
assigned scores by direct rating, by ‘‘part worth
scores’’ from conjoint analysis, or using other
assessment approaches. As an alternative, a simple
mathematical relationship may be assumed or
assessed (Farquhar and Keller, 1989; Kirkwood,
1996).

There are several approaches for assessing
weights for the additive multi-attribute value model,
but they all should be consistent with the results
obtained from trade-off judgments (Keeney and
Raiffa, 1976). To illustrate the idea, we consider a
trade-off between price and resolution for buying a
digital camera, assuming that the performance lev-
els of the other features are the same. Specifically,
for two digital camera alternatives A = (€200,
1600 · 1200 pixels) and B = (___, 1920 · 1600 pix-
els), the decision maker is asked to specify a price
for B such that the two alternatives are equally
attractive.

Suppose the decision maker would be indifferent
between A and B if the price of B were set at €300.
From (2), we have

w1�v1ð€200Þ þ w2�v2ð1600� 1200 pixelsÞ
¼ w1�v1ð€300Þ þ w2�v2ð1920� 1600 pixelsÞ

where �v1 and �v2 are value functions for the price and
resolution attributes respectively, and w1 and w2 are
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corresponding weights. We may conduct similar
trade-offs for other pairs of attributes to obtain sev-
eral equations like the above. If all the single-attri-
bute value functions have been determined, these
indifference equations can be solved for the weights.

As the name implies, conjoint analysis was devel-
oped based on the use of statistical techniques to
approximate the additive conjoint preference struc-
ture (2) (Luce and Tukey, 1964). A typical proce-
dure in many applications of conjoint analysis is
to assess the rank-order or overall value for alterna-
tives with different profiles of attribute levels, and
then to use the holistic judgment information to
estimate discrete levels of single-attribute value
functions by regressions, hierarchical Bayes models,
or linear programming. When used in this manner,
conjoint analysis is a decomposition method, and
it does not need to evoke weights through direct
assessment. This holistic assessment approach is
typically used with hundreds or even thousands of
consumers in consumer preference research regard-
ing product designs and service offerings (Green
et al., 2001).

However, the conjoint analysis models imple-
mented in the Internet environment to assess buyer
preferences use choice-based conjoint models, or
hybrid models that require subjects to directly esti-
mate (‘‘self-explicate’’) both the desirability and
the importance of attributes and levels. These meth-
odologies also use direct assessments of preference
intensities, or preference differences to more closely
mirror the assessment methodologies appropriate
for the measurable value function (2).

Finally, the AHP methodology may be given a
firm theoretical foundation through an interpreta-
tion of its assessment questions as judgments
regarding ratios of preference differences. Viewed
from this perspective, and with proper scaling of
the single-attribute value functions, the AHP is an
alternative approach to assessing the measurable
value function (2) (Dyer, 1990).

4. Examples of MAPM in e-commerce

There are a number of examples of applications of
MAPM in e-commerce. In this section, we highlight
some of these examples, and discuss the assessment
methods that they employ to approximate models
of the users’ preferences. This discussion is summa-
rized in Table 1. Although this discussion is written
in the present tense for ease of exposition, most of
our observations were made in February 2002 and
we realize that some of the web sites surveyed in
Table 1 may no longer exist in the form that we
describe. In some cases, it seems that persons not
familiar with MAPM intuitively used related con-
cepts and features in the design of these sites. Often
they could benefit from some simple changes in the
assessment protocols. In other cases, the site descrip-
tions explicitly indicate that formal MAPM
approaches are used in their implementation.

4.1. Examples of MAPM models for B2C decision

support

Consumers are often interested in evaluating a
number of alternatives prior to finalizing a purchase
decision. In recent years, many websites have been
created that provide information to consumers
regarding specific classes of products. Haubl and
Trifts (2000) report that these online shopping assis-
tants may have strong favorable effects on both the
quality and efficiency of purchase decisions, allowing
shoppers to make better decisions with less effort.

In many cases, the consumers must specify the
alternatives they wish to consider, and the site sim-
ply provides product specifications along with links
to potential dealers and stores. Examples of such
sites would include Auto-by-Tel (www.autoby-
tel.com) and MySimon.com (www.mysimon.com).

Other sites now offer enhanced decision support
to assist the consumer in the initial screening of alter-
natives, and in the in-depth comparison of this
reduced set of alternatives, the consideration set,
based on multiple criteria. Dealtime (www.deal-
time.com) offers the ability to compare products
and services on a variety of attributes. For example,
the site provides a comparison of long distance tele-
phone services based on the user’s telephone
exchange. An initial screen provides a complete list
of the alternative service providers in the relevant
area, ranked by a single attribute (e.g., annual sav-
ings). The user is allowed to choose among several
other attributes to re-sort these rankings. The user
is then allowed to select a subset of the available
alternatives, and a second screen provides a side-
by-side comparison of this consideration set on an
expanded number of attributes, and with additional
details. The process of reducing the number of alter-
natives considered is often called winnowing (e.g.,
Edwards and Fasolo, 2001).

CallVision (www.callvision.com) provides a nat-
ural extension of the capabilities of the Dealtime site
by providing technologies to assist a consumer

http://www.mysimon.com
http://www.mysimon.com
http://www.dealtime.com
http://www.callvision.com
http://www.callvision.com
http://www.money.cnn.com


Table 1
Summary of selected websites

Applications Provide/request Steps

B2C

Auto-By-Tel www.autobytel.com Product information Select from a set of alternatives, receive matching products and
sellersMySimon.com www.mysimon.com

Dealtime www.dealtime.com Product information and
comparisons

Sort the alternatives by attributes, and receive detailed
information on consideration set

CallVision (I-Optima SST)
www.callvision.com

Product categories and
attributes

Input information about current product characteristics,
receive ranking of the plans

Best Place to Live (Money
Magazine) www.money.cnn.com

Recommendation of best city
to live in

Provide weights for seven pre-specified attributes and receive
ranking of cities

Active Decisions
www.activebuyersguide.com (no
longer a standalone site)

Product categories and
attributes

Choose the important attributes, indicate desirability of levels
of performance, determine importance weights, receive product
rankings

My Product Advisor
www.myproductadvisor.com

Online Insight
www.onlineinsight.com

Match consumers with
products based on product
features

Provide importance ratings of the attributes, make choices
revealing trade-offs, receive product list

B2B

Perfect Source www.perfect.com Match suppliers to buyers
based on vendor and product
features

Provide importance weighting of requirements, receive
candidate list

SAS www.sas.com Perform weighted supplier
ranking to identify the best
suppliers

Choose important criteria and use a dynamic weighting
approach to rank the suppliers

Asparity Decision Solutions
www.plansmartchoice.com

Match employees to health
care product plans

Choose the important attributes, indicate desirability of levels
of performance, determine importance weights, receive product
rankings

Colmart www.colmart.com Match buyers and sellers of
paper products

Choose the important attributes, indicate desirability of levels
of performance, determine importance weights, receive product
rankings
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considering multiple services or products based on a
MAPM evaluation of alternatives. For example, a
consumer using Call Vision’s I-Optima SST to eval-
uate wireless telephone services would be presented
with the following product attributes (or objectives):
price, quality, coverage, and data services. The
‘‘weights of importance’’ for the MAPM model
are estimated through comparisons of the impor-
tance of the other three attributes with the impor-
tance of price, using percentages.

The site uses a novel approach based on compar-
isons to the consumer’s current service provider to
estimate the scores of the alternatives on the criteria.
The consumer is asked to identify her current ser-
vice provider, and to rate its performance on the
four attributes above. In addition, the consumer is
asked to input her current monthly bill, and infor-
mation regarding such usage issues as the percent-
age of long distance calls, roaming calls, and any
required features such as Internet access. The result
is a ranking of the plans offered in the consumer’s
area, based on these inputs. As before, the consumer
can choose one or more alternatives from this
ranked list for a side-by-side comparison that offers
additional details.

Active decisions (www.activebuyersguide.com)
provides a more sophisticated example of a multi-
dimensional search based on MAPM concepts. As
shown in Fig. 1, a user considering the purchase
of a camera is able to search for a product based
on how she anticipates using the product or based
on the product attributes. Novices may prefer to
think in terms of usage – e.g., I like 8 · 10 prints –
while experts may prefer to think in terms of the
attributes – e.g., I need at least 4 megapixels (Mitch-
ell and Dacin, 1996). The current implementation of
Actives Buyers Guide does not allow the user to
provide weights for the attributes, but the user can
sort on any attribute. Previous implementations of
Active Buyers Guide and other products offered
by Active decisions do allow the specification of
weights as discussed in Section 5.

http://www.activebuyersguide.com
http://www.autobytel.com
http://www.mysimon.com
http://www.dealtime.com
http://www.callvision.com
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http://www.myproductadvisor.com
http://www.onlineinsight.com
http://www.perfect.com
http://www.sas.com
http://www.plansmartchoice.com
http://www.colmart.com


Fig. 1. Usage or attribute focus at Active Buyers Guide.
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Another website that does address the importance
of attributes is My Product Advisor (www.mypro-
ductadvisor.com). As shown in Fig. 2, My Product
Advisor initially asks the user to think about how
she will use the camera, in addition to how impor-
tant each aspect of usage is relative to the others.
The user is given a list of ‘‘other’’ attributes that
she might include in the analysis, and has the option
of specifying value function scores for different levels
of some of the attributes to approximate the value
functions of these attributes. For example, it may
be reasonable to assume that the value function for
cost is linear, particularly after a consumer has lim-
ited the range of costs to consider. However, the
value function for resolution may need to be assessed
as it is likely to be concave for all but the most expert
users. Finally, she can specify the attribute weights
for her selected attributes, as shown in Fig. 3.

These responses provide an approximation to the
weights and single-attribute value function scores of
the additive MAPM model (2). Given this informa-
tion, a list of cameras is generated and ranked using
the underlying MAPM model. Once again, addi-
tional information regarding each camera is avail-
able by clicking on the appropriate icon.

Online Insight’s Solution Suite (www.onlinein-
sight.com) provides another example of a
consumer-facing software product that allows con-
sumers to express their personal preferences and
trade-offs for products and services. Based on the
elicitation of these preferences, the software then
matches the consumer with the appropriate prod-
ucts. Each recommended product is supported with
a graphical representation showing how it ranks
against the needs and preferences expressed by the
consumer. The stated objective of this feedback is
to increase consumer confidence and trust, and to
increase consumer loyalty.

An example of the dialogue used by the Online
Insight solution may be useful. Suppose that a com-

http://www.myproductadvisor.com
http://www.myproductadvisor.com
http://www.onlineinsight.com
http://www.onlineinsight.com


Fig. 2. Relative importance of camera usage features at My Product Advisor.

Fig. 3. Specifying attribute weights at My Product Advisor.
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pany has several options in a particular product line
that may be differentiated by the features: brand,
color, top speed, warranty, and price. The collabo-
rative conversation with a consumer begins by
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obtaining a rudimentary importance rating of these
features on a 1–5 scale, with 5 being the most impor-
tant. In some cases, the system will assume ordinal
preference information concerning such features as
price (cheaper is better), speed (faster is better),
and warranty (longer is better). For categorical fea-
tures, such as brand and color, the consumer is also
asked to make preference ratings using the same
5-point scale.

Next, the consumer is asked to help refine the
underlying model of her preferences by asking such
questions as the following: Which of the following
products would you purchase?
Product A
 Product B
Brand
 Brand X
 Brand Y

Price
 2000
 1800

Color
 Green
 Blue
Based on a series of questions such as this, the
underlying preference model is ‘‘tweaked’’ using
conjoint analysis to assess the single-attribute value
functions.

There are other examples of recommendation
systems that are not intended to induce a purchase,
per se. For example, Money Magazine offers a sup-
port tool to help users choose a city to reside. The
user can weight seven pre-specified criteria, includ-
ing the possibility of allocating no weight, and these
weights are used to rank cities. The criteria include
aspects of weather, crime, culture and job growth.
4.2. Examples of MAPM models for B2B decision

support

There are numerous examples of commercial B2B
software and websites that offer users the opportu-
nity to match products and services based on multi-
ple criteria. In many cases, the details of how these
products function are proprietary, but some of them
appear to be using the basic concepts of MAPM. We
will first provide examples of software products that
are available to implement such ideas, and then dis-
cuss a few representative examples of websites that
offer MAPM matching capabilities. More examples
of the use of MAPM in B2B applications can be
found in Teich et al. (2004). We focus on situations
where the goal is to find a stand-alone alternative
but note that MAPM can easily be extended to deci-
sion contexts involving portfolios of several alterna-
tives (Kleinmuntz, 2007).
4.2.1. MAPM in B2B software

Perfect Source (www.perfect.com) is a modular
set of software products that provide an end-to-
end strategic sourcing system. The module to sup-
port buyer purchasing includes the ability to intro-
duce several ‘‘requirements’’ or criteria (e.g.,
shipping, return policy, and restocking fee), and to
determine the ‘‘importance weighting’’ of these
requirements using intuitively appealing slider bars.
Suppliers use a complementary module allowing
them to respond in terms of multiple requirements
as well. The resulting system is called a weighted
scorecard, which scores and ranks bids and then
optimizes them into suggested multi-source award
packages line-item by line-item.

SAS� (www.sas.com) offers a Supplier Relation-
ship Management software suite that is designed to
assist procurement professionals in managing their
strategic sourcing efforts. The suite is composed of
four related modules, with the first being a data base
that supports the other decision support tools. The
Spend Analysis module allows the user to rank sup-
pliers according to the criteria most important to
the company. The criteria that are often used in
such applications include supplier type, quality of
supply, lead times, purchase price, and financial via-
bility. The software uses a ‘‘dynamic weighting’’ of
the chosen criteria to add ‘‘balance and flexibility’’
to the process of ranking the suppliers.

In addition, the Procurement Scorecard module
provides the ability to monitor the selected suppliers
and the entire procurement organization against a
specific set of ‘‘key performance indicators’’. This
scorecard will alert the appropriate personnel when
procurement objectives are in danger of not being
met. Finally, the Sourcing Strategy module includes
a wizard-driven application that guides business
users through the process of identifying measurable
objectives and defining business rules to constrain
the model, which then determines the suppliers to
use and calculates the amount to be spent with each
of them to achieve the stated objectives.

As Milgrom (2004) notes, electronic markets will
be utilized only when they offer value relative to tra-
ditional supply channels. These value-added services
could include reduced transaction costs or enhanced
information. Milgrom (2004) asserts that support-
ing the evaluation of ‘‘true multi-dimensional cus-
tom offers in response to complex, weighted,
concurrent, multi-dimensional RFQs’’ allows a
‘‘better match between buyers and sellers . . . helping
tailor the non-price aspects of the transaction . . .’’.

http://www.perfect.com
http://www.sas.com
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4.2.2. MAPM in B2B applications

Asparity Decision Solutions (www.plansmart-
choice.com) has developed a decision support appli-
cation to assist end users in sorting through the
options and choosing a health plan that best fits
their needs. The preference module asks the user
to perform three steps. First, she clicks on the attri-
butes or features of a health plan that are important
to her, and, second, she rates the level of importance
of the chosen attributes. Third, she must respond to
a series of trade-off questions. The preference mod-
ule then creates a unique preference function for
each user, matches it with the available health plans,
and presents the results in rank order. We use the
term ‘‘preference function’’ because it is not clear
if a utility or value function or some other prefer-
ence representation is being utilized by the web site.
Summaries of this preference information are avail-
able to employers to aid them in negotiating new
options with health care providers.

The objective of the Colmart.com Internet trad-
ing site (www.colmart.com) is to provide a forum
for buyers and suppliers to buy and sell paper prod-
ucts. Much like the Asparity Decision Solution, the
buyer is allowed to set ‘‘priorities’’ or weights on
product attributes from a dropdown list, using a
scale from 1 to 5. The buyer then specifies ‘‘ideal
values’’ for each of the attributes, and an approxi-
mation to a single attribute value function is used
to score each alternative based on its distance from
the specified value. The alternatives are then
selected based on a weighted sum of these distance
measures, which are a proxy for an additive multi-
attribute value function. As an alternative, the user
can enter the range of acceptable levels on each
attribute, and the software will find all of the sup-
plier alternatives that match the profile. Keskinocak
et al. (2001) provides additional details regarding
these matching processes.

This process is an example of a multi-attribute
reverse auction (or procurement auction) (e.g.,
Bichler and Kalagnanam, 2005; Parkes and Kala-
gnanam, 2005; Teich et al., 2006). These approaches
allow potential suppliers to bid on multiple attri-
butes, in some cases in an iterative fashion, and
use the potential buyers’ MAPM to score the bids.
There must be some trust on the part of the buyers
that they will not be exploited by providing their
MAPM and typically the potential sellers are given
limited feedback in the form of changes in buyer bid
evaluations. Early experimental work suggests that
buyers are better off using these systems and seller
profits are not significantly degraded (Chen-Ritzo
et al., 2005; Bichler, 2000).

Online negotiation is another possible applica-
tion of MAPM in online settings. As outlined in
Kersten and Noronha (1999) these negotiation sup-
port systems (NSS) can be used to improve the out-
comes of both parties by directing the process
towards pareto-dominating alternatives based on
the specified preferences. NSS also require the nego-
tiators to trust the system enough to provide
detailed preference information.

5. Some guidelines for building MAPM applications

The examples surveyed above provide some indi-
cation of the widespread adoption of MAPM as a
basis for modeling consumer preferences in the
B2C and B2B environments. This discussion also
features a variety of assessment protocols, and
degrees of sophistication in the MAPM modeling
efforts. In some cases, these differences may reflect
conscious decisions by the website designer in trad-
ing off accuracy of the MAPM representation versus
the cognitive burden imposed on the user. In other
cases, these differences may reflect a lack of aware-
ness of some basic concepts of MAPM that would
enhance the users’ experience with the website.

In this section, we begin with a discussion of
some recommendations that should be given serious
consideration in most website implementations of
MAPM-like decision aids. Next, we acknowledge
that a clever implementation of a MAPM assess-
ment technique might actually be used to manipu-
late preferences, and identify some ways in which
this might be done. On the one hand, a web designer
might wish to take advantage of some of these
insights to select how information is presented to
a consumer to influence her choices, within ethically
appropriate standards. On the other hand, the user
of such websites may also want to be aware of the
potential for the manipulation of her expressed pref-
erences, so that she may avoid being guided to a
misstatement of her preferences, and led to alterna-
tives that she would otherwise not prefer.

5.1. Avoiding common mistakes in MAPM website

design

Our review of the applications of MAPM
approaches to support consumer decisions in B2C
and B2B websites indicates that several mistakes
are commonly made in their designs. Further, these

http://www.plansmartchoice.com
http://www.plansmartchoice.com
http://www.colmart.com
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mistakes are relatively easy to overcome in this envi-
ronment, and should be considered in the design of
any decision aid based on preference modeling.
These mistakes are not unique to web-based imple-
mentations of MAPM, and Keeney (2002) discusses
some of these issues in a more general setting.

5.1.1. Using attributes rather than objectives

The identification of the appropriate objectives
for an application of a MAPM is an important step,
and requires an understanding of a subtle but
important notion. That is, it is important to sepa-
rate fundamental objectives from means to accom-
plish objectives. A simple example, borrowed from
Clemen and Reilly (2001) may help to illustrate this
concept. For an individual, working fewer hours
may seem to be an important objective. However,
it may be the case that this is only a means of
accomplishing something else that is really impor-
tant to the individual, such as spending more time
with family. In this case, spending more time with
family would be a fundamental objective, while
working fewer hours would be a means objective.

This distinction is an important one that relates
to the design of e-commerce B2B and B2C website
interfaces. Most sources of information regarding
products and services provide information related
to the attributes of the product or service. These
are typically things that can be objectively mea-
sured, and relate in some manner to aesthetic or
operational features. However, there is no a priori

reason to believe that these product attributes will
be the appropriate measures for a consumer. In
many cases, these product attributes may be rele-
vant means objectives, but may need to be com-
bined in some unique and personal manner by the
consumer to provide information related to a funda-
mental objective. These product attributes may also
relate to more than one fundamental objective.

A focus on product or service attributes in a web
design is a natural mistake, and is also common in
traditional ‘‘hard copy’’ reviews of products and
services. However, when a MAPM model is devel-
oped based on these attributes, there are at least
two issues that may lead to poor approximations
of the user’s preferences.

First, the dialogue with the consumer that is
required to develop a model of her preferences
requires several value trade-offs, where comparisons
may be required between hypothetical (or real)
alternatives that differ on some attributes. These
trade-offs may be very difficult for the individual
to make when the attributes do not map directly
into her fundamental objectives. For example, a
consumer considering the purchase of an automo-
bile may be given attribute values for horsepower
and torque, which may be viewed as proxy attri-
butes for performance. Unless the consumer is an
automotive engineer, it may be very difficult for
her to thoughtfully make value trade-offs between,
say, an additional 20 lb-ft of torque versus a reduc-
tion of 10 hp.

Perhaps her fundamental objective is more clo-
sely related to acceleration, and some measure of
performance on this product attribute may be much
better suited to her concerns and values. Naturally,
we must also recognize that the expertise of the user
of a web system may have an impact on the selec-
tion of the appropriate measures of performance
for the product or service. This suggests that a
web-based system that offers the consumer the
choice among several different product and service
attributes would be preferable to one that implicitly
assumes a universal set of fundamental objectives
among all users. It should also provide sufficient
information regarding the available attributes so
that the user, with a click of the mouse, can obtain
useful information to clarify the meaning and
potential significance of the attribute.

However, this flexibility regarding the attributes
has its own potential for misuse, since a consumer
interested in automobile performance might be
tempted to select horsepower, torque, and 0–
100 kmh acceleration as relevant attributes for her
MAPM. Some careful thought might lead to the
recognition that horsepower and torque (combined
with weight), may be means objectives related to
the fundamental objective of acceleration, so includ-
ing all three could lead to ‘‘double counting’’
regarding this objective, and place too much weight
on performance relative to the consumer’s true
preferences.

This latter point emphasizes the second concern
regarding the use of attribute values in a MAPM
model. As we discussed, most website applications
of MAPM or MAPM-like approaches to recom-
mending alternatives use an additive weighted
model. The independence assumptions that are
required to ensure that the additive form is appro-
priate are typically not verified, and the attributes
that are used in the decision aid may not be compat-
ible with these assumptions. In such a case, these
attributes may be relevant for the decision as means
objectives, but they may need to be combined in a
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non-linear fashion to reflect the preferences of the
consumer. Montibeller et al. (2005) discuss the com-
plications of transforming a mental model of a deci-
sion situation into a value hierarchy.

A related issue is that many websites specify the
attributes, and implicitly the objectives, for the deci-
sion maker. For example, Fig. 4 shows the seven
attributes used to rank cities to live in by Money
Magazine. While it is clear that ‘‘Weather’’ is likely
to be an important consideration for most consum-
ers, the website requires that these concerns be cap-
tured in ‘‘Sunny Weather’’. A previous
implementation of the same website was used by
one of the authors several years ago. The author
was surprised by the recommendations as he pre-
ferred warm, winterless, weather and was told he
should live in New England. After some investigat-
ing he realized that this was due to the high weight
he specified for the attribute ‘‘Weather’’. The web-
site defined ‘‘Weather’’ as having four seasons
which was not consistent with the author’s prefer-
ences for a single, warm season. After lowering the
weight on the weather attribute – although the
author felt that his definition of weather was very
important – the recommendations were improved.

Butler et al. (2006) develop an alternative
MAPM procedure where the attributes are com-
bined to form mental models that predict the perfor-
mance of alternatives on the fundamental objectives
of the decision maker. In the first step the decision
maker specifies weights that reflect each attribute’s
‘‘impact’’ on each of the objectives, and therefore
creates a predictive model for that objective. In
the second step the decision maker specifies weights
Fig. 4. Selecting a place to live at Money Magazine.
on each major objective, and therefore creates a
preference model for the overall objective. Then
the weights assessed in steps one and two are com-
bined to determine the appropriate weights on the
attributes to be used as a basis for ranking alterna-
tives and for choice. The predictive model weights
are statements of belief regarding the achievement
of each objective while the objective model weights
are statements of preference, and we believe this dis-
tinction should be explicitly recognized. Ignoring
this distinction and confounding judgments of belief
and judgments of preferences violates a fundamen-
tal principle of classical decision theory.

The designer of a MAPM website should be
aware of these issues, and carefully select the prod-
uct attributes that will be made available to the user.
In some cases, an interactive dialogue focused on
identifying the user’s fundamental objectives might
be considered to guide the selection of the appropri-
ate attributes. For example, Active Buyers Guide
allows the user to specify either desired camera
usage or desired attribute levels as shown in
Fig. 1. The first step at www.myproductadvisor.com
is to specify the consumer’s objectives in terms of
how a digital camera is to be used before asking
about attributes (Fig. 2). Later in the process the
consumer is asked about camera resolution as mea-
sured by megapixels but this quantity is related to
what consumers actually value: photo clarity
and photo quality. Finally, as illustrated in Fig. 5,
MySimon shows actual images at a variety of mega-
pixel choices so the user can see the implications of
choosing a particular camera resolution. Whenever
possible, the web designer should enable the user
to understand how a product attribute relates to
her objectives.

5.1.2. Making value trade-offs independent of

attribute range information

Many of the website applications present the
consumer with a list of attributes, and ask her to
rate their relative importance, perhaps on a scale
from 1 to 5, without any information regarding
the ranges over which these attributes might actu-
ally vary among the alternatives to be compared.
The responses to these types of questions may
include significant errors, at best, or may be very
misleading when used in a MAPM model of prefer-
ence. This issue is prevalent in self-explicated and
hybrid implementations of conjoint analysis (Gib-
son, 2001) and also in applications of the AHP
(Dyer, 1990).

http://www.myproductadvisor.com


Fig. 5. Mapping megapixels to photo quality at MySimon.

760 J.C. Butler et al. / European Journal of Operational Research 186 (2008) 748–765
The weights in the additive value model (2) reflect
the relative importance of the ranges of attribute
outcomes in determining the overall value. This is
different from the notion of the intrinsic importance
of the attribute per se. Returning to the example of
the automobile purchaser, most consumers would
probably agree that the most important objective
in purchasing an automobile would be to minimize
the cost of the vehicle that is chosen. However, once
the consumer restricts herself to a consideration set
of vehicles within the same general price class, the
importance of cost may diminish.

For example, if the consumer says that she has
decided to purchase a mid-size, four-door sedan,
and would like to have the assistance of an auto-
mated decision aid in selecting among the alterna-
tives, she may recognize that the cost of these
alternatives varies from €24000 to €28000, but they
differ significantly in terms of such features as horse-
power, safety ratings, and quality ratings. Within
this subset of all automobiles that are available for
purchase, she may consider it much more important
to have an increase from the lowest to the highest
safety rating among this group, than to decrease
the cost of the purchase from €28000 to €24000.
In such a case, the weight in the MAPM model on
the attribute of safety should be larger than the
weight on cost (see Keeney, 2002 or Kirkwood,
1992 for an elaboration regarding this important
point).

The swing weight method (von Winterfeldt and
Edwards, 1986) provides an alternative to the
trade-off method discussed earlier, and requires the
decision-maker to consider the relative importance
of changes from the worst to the best levels on each
of the objectives. Fischer (1995) has investigated this
phenomenon, and offers suggestions for ensuring
that consumers are sensitive to the attribute ranges.
Otherwise, there may be significant errors in the
underlying model.

We are not aware of a website that intentionally
focuses the user on the range of attribute perfor-
mance when assessing attribute weights. For exam-
ple, there is no indication of range information at
My Product Advisor (Figs. 2 and 3) or Money Mag-
azine (Fig. 4).
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5.1.3. Making the process an unpleasant experience

The standard protocol for the elicitation of a
MAPM model can require a number of tedious
trade-off questions within and across product attri-
butes that may be hard to compare, poorly under-
stood, and not obviously representative of any real
alternatives. The process can be time-consuming,
and frustrating for the user.

Ideally, a consumer will be offered a process that
is educational, informative, and fun. It is well known
that decision makers will choose decision processes
or heuristics based on recognition of the cognitive
cost of the processes versus the perceived benefits
of greater decision accuracy (Payne et al., 1993). A
web-based MAPM decision aid should be imple-
mented with the recognition that the number of
questions to be asked, and the cognitive burden that
is placed on the user should be commensurate with
the potential gains or losses associated with some
errors in the resulting recommendations.

Milgrom (2004) argues that for e-markets to suc-
ceed, they must be scalable. As an example, one
necessary condition for scalability in the B2B envi-
ronment is that suppliers are able to automate the
screening of RFQs so that they only receive those
requests that they are most likely to be able to meet.
Similarly, buyers need help sifting through a poten-
tially huge number of offers.

An increase in the quality of information and the
reduction of the transaction costs should be goals of
any recommendation system, search engine or intel-
ligent agent. Many recommendation websites ask
the user how many results to return. While this cer-
tainly reduces the cognitive burden, there is no
mechanism to insure that the user will choose to look
at the ‘‘right’’ number of alternatives. Other authors
have incorporated a measure of cognitive burden
directly in the MAPM model (e.g., Montgomery
et al., 2004) forcing the decision maker to make a
potentially difficult trade-off between some measure
of mental processing load and the size of the consid-
eration set. A MAPM allows a more straightforward
way to make the comparison of alternatives less dif-
ficult: (1) by scoring the alternatives in an ‘‘intuitive’’
unit to ease comparison across the alternatives pre-
sented, and (2) by allowing the user to specify a min-
imum ‘‘significant’’ difference to reduce the number
of alternatives presented. Both are related to a
rescaling of the MAPM scores of alternatives, as dis-
cussed in Butler et al. (2001).

Sarin (1979) and Kirkwood and Sarin (1985) have
investigated how MAPM models can be approxi-
mated with relatively little cognitive burden on the
user, and how errors in the specification of these
models may impact the rankings of alternatives that
they generate. Ravinder and Kleinmuntz (1991),
Butler et al. (1997) and Jia et al. (1998) also provide
results that explore the implications of errors in
assessments on the actual quality of decisions. This
research may provide useful guidelines for determin-
ing the numbers of trade-off questions that should be
asked, or perhaps for identifying questions that will
reduce the consideration set most efficiently.

The task of making the process pleasant seems to
contradict the other recommendations; it may be
difficult and unpleasant to think hard about prefer-
ences and carefully identify objectives and attri-
butes, and to make weight judgments. Here again
the contrast between a domain expert and novice
is important. An expert may even enjoy thinking
hard about her trade-offs and preferences. The cost
of the item and the importance of the decision may
also influence the willingness of the consumer to
think hard about these issues. Perhaps the best solu-
tion is to provide multiple mechanisms for users
with different abilities and desires. For example,
Fig. 1 from Active Buyers Guide shows two inter-
faces to identify evaluation attributes.

5.2. The construction of preferences

A great deal of research has confirmed what a lit-
tle introspection by anyone would recognize: prefer-
ences do not ‘‘exist’’ in the minds of individuals, but
are constructed as the need for them arises (for dis-
cussions, see Slovic, 1995 and Bettman et al., 1998).
Further, the preferences that are constructed by an
individual may depend in a significant manner on
the context of the choice situation, even when the
alternatives are identical (Loewenstein, 2001). This
insight offers two contrasting points of view that
relate to the implementation of web-based MAPM
decision aids.

First, to assess an accurate model of an individ-
ual’s preferences, the process of questioning should
be designed to minimize the impacts of well-known
biases. For example, Tversky et al. (1998) docu-
mented the existence of the prominence effect: The
more prominent (important) attribute will weigh
more heavily in a choice between two alternatives
than in a trade-off question between the same alter-
natives (Fischer et al., 1999).

We presented an example of a weight assessment
question when considering the price and resolution
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of a digital camera in Section 2: A = (€200, 1600 ·
1200 pixels) and B = (___, 1920 · 1600 pixels); the
decision maker is asked to specify a price for camera
B so that the two alternatives are equally attractive.
Fischer et al. (1999) and Tversky et al. (1998) would
call this a matching task because the decision maker
is asked to provide a response in terms of one of the
attributes. Alternatively, a decision maker might be
asked to choose between two fully specified alterna-
tives in a choice task. For example, would you prefer
camera A 0 = (€200, 1600 · 1200 pixels) or B 0 =
(€300, 1920 · 1600 pixels).

Previous research suggests that in a matching
task a decision maker is much more likely to place
less weight on the prominent attribute when com-
pared to a choice task. The experimental evidence
is consistent with the conjecture that in the more
qualitative choice task the prominent attribute is
not formally priced out in the mind of the decision
maker, while the stimulus in the matching task
forces the decision maker to explicitly make the
trade-off (Fischer et al., 1999). Since choice and
matching questions may be used to assess the
weights in a MAPM model, Keeney (2002) suggests
using both and pointing out any implied inconsis-
tencies in the responses to the decision maker to
resolve this bias appropriately. Of course, this may
increase the cognitive burden on the decision maker,
especially if the approach is implemented in an
automated environment, and may diminish her will-
ingness to use the decision aid. This is again an issue
of effort versus accuracy that must be considered in
the design of a useful recommendation system.

More of the recommendation systems we sur-
veyed have assessment procedures featuring choice
Fig. 6. Example of a combined choice/matching task fro
tasks as opposed to matching tasks. However there
have been some attempts to combine the two as
illustrated in Fig. 6. A previous version of Active
Buyers Guide asked consumers not only to state a
preference (choice) for one of two options, but also
to specify the strength of preference for one option
over the other. This type of question may help bal-
ance the two types of assessment tasks.

Second, the observation that preferences may be
constructed suggests that a website may be designed
to manipulate preferences to increase the likelihood
that a particular product or service will be recom-
mended for consideration. A simple example should
make this clear. As we have noted, a MAPM-based
website will typically provide a list of objectives or
attributes as the basis for the evaluation of a prod-
uct or services. It is likely that many subjects may
accept the set of objectives or attributes suggested
for an evaluation, without expending the cognitive
effort necessary to identify other attributes that
might be more relevant to reflect their fundamental
objectives. To the extent that preferences are actu-
ally constructed during the process of preference
elicitation, the set of attributes that are provided
may even influence the fundamental objectives that
the user considers to be relevant for the evaluation
of the product or service. Relatively inexperienced
consumers lacking expertise regarding a product
may be particularly susceptible to manipulation
regarding the appropriate attributes to use in the
evaluation and selection of an alternative, as sug-
gested in the discussion of the use of a website to
recommend a city in which to reside (Fig. 4).

Efforts to suggest product attributes that are
favorable to a particular alternative are certainly
m an old implementation of Active Buyers Guide.
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not new. Product advertisements in the traditional
media of newspapers and magazines will often offer
side-by-side comparison matrices with rival brands,
but with selected product criteria that clearly favor
the sponsoring product. Even the choice of which
alternative will serve as the basis of comparison
can impact the assessed preferences. This suggests
that ‘‘independent’’ shopbots and electronic agents
in the B2C environment should be required to reveal
any ties to particular products or services that they
may be used to evaluate.

Preferences may also be biased, or constructed,
based on even more subtle manipulation of MAPM
assessment methodologies. Stillwell et al. (1987),
Weber et al. (1988) and Borcherding and von Win-
terfeldt (1988) have shown that providing additional
attributes related to some fundamental objective
will cause a user of the MAPM methodology to
assign too much ‘‘weight’’ to the objective, as
implied by the numerical weights assessed for the
individual attributes. Returning to the automobile
example, an evaluation system that included a large
number of attributes related to performance, such
as torque, horsepower, power-to-weight ratio, 0–
100 kmh acceleration, 60–80 kmh acceleration, and
so forth, would encourage users to construct prefer-
ence models that would give relatively more
‘‘weight’’ to the performance of the automobile.
And, a consumer who used such a system could
be influenced to conclude that performance is actu-
ally more important as a fundamental objective
than she may otherwise have believed.

These observations suggest that a cleverly
designed website could be used to construct the pref-
erences of consumers in such a way that they would
be influenced to choose more expensive vacations,
say, or more sophisticated cameras or computers,
simply through the dialogue used to elicit their pref-
erences. This insight should come as no surprise, of
course, since skillful salespersons have been doing
the same thing for years. There is no reason to
naively assume that the results of an interaction with
an automated decision aid produce more ‘‘objective’’
product evaluations than one carried out with the
aid of a salesperson.

An example of research that relates to this phe-
nomenon is provided by Mandel and Johnson
(1998), who show that the background of a website
can suggest the importance of some of the product
attributes, and alter user choices based on a single
exposure to the decision aid. This is clearly a ripe
area for further research, as noted by Geoffrion
and Krishnan (2001), and also for a recognition that
the age-old adage ‘‘buyer beware’’ will apply in the
e-commerce environment as well.
6. Conclusions

It seems clear that MAPM will play an important
role in the implementation of websites that provide
shopping assistance to consumers in B2C environ-
ments and to consumers in B2B environments. We
have reviewed a number of current implementa-
tions. When viewed from the perspective of MAPM
and the lessons that have been learned based on
research related to its application, many of the exist-
ing websites fall short of offering the quality of deci-
sion support that is feasible. There are some
exceptions of course, and we have highlighted some
sites that do represent insightful applications of
MAPM concepts. We emphasize again that our
observations are based on the implementations
active at these sites in 2002, and that some of them
may have been modified or deleted in the interim.

Many of the recommendations we have made are
likely to increase the cognitive burden of the con-
sumer. It is important to verify that the additional
effort is rewarded with additional benefit (Payne
et al., 1993). For example, Butler et al. (2006) inves-
tigate the trade-off between the number of required
assessments associated with explicitly linking attri-
butes to objectives and the resulting decision qual-
ity. They find that for all but very small decision
problems, it is worthwhile for the decision maker
to expend the effort associated with thinking hard
about how the attributes impact her objectives. Sim-
ilar work by Jia et al. (1998) suggests that while
weight approximations do perform relatively well,
it is usually worth the effort to perform a formal
weight assessment. Nonetheless, we do not advocate
adding more and more assessment burden without
an investigation of the associated benefits.

Some scholars have argued that individuals do
not make decisions based on a thoughtful consider-
ation of objectives and their relative importance,
but rather use a variety of decision heuristics that
are strongly affected by the decision domain (e.g.,
Loewenstein, 2001). We would not advocate that
every consumer would (or should) seek the assis-
tance of a website based on MAPM principles when
making routine purchases. Nevertheless, it is clear
that many consumers are using the web as an aid
to shopping decisions, whether the actual purchase
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is then transacted electronically or in a traditional
retail environment.

As we have noted, many B2C websites, such as
Active Buyers Guide, offer the consumer multiple
approaches to identifying a most preferred alterna-
tive, in recognition of the influence of different fac-
tors on the consumer’s choice of a decision aid. As
we have discussed, MAPM has a role to play in this
environment, but it may certainly be the case that
some web-oriented shoppers will prefer product rec-
ommendations based on collaborative filtering or
alternate approaches. These alternative approaches
are most likely to be preferred by inexperienced con-
sumers who need help specifying the attributes, the
relationships between the attributes, and their rela-
tive importance.

The B2B environment should be an even more
fertile ground, however, for MAPM applications,
and some evidence in support of this observation
is provided by the number of sophisticated software
products and websites that we have reviewed above.
The same scholars who have been skeptical of the
potential for rational decision support systems for
consumers offer an insight into why these applica-
tions may be successful for B2B consumer support.
Loewenstein (2001) argues that individuals do not
actually make decisions based on rational theories
of decision making, but may ‘‘make sense’’ of those
decisions in retrospect by describing the process in
those terms.

In a B2B environment, the purchasing agent may
feel the need to document the rationale for the deci-
sions that are made, and to leave a ‘‘decision audit
trail’’ in terms of the rational models that supported
major purchasing commitments. The attributes and
their weights may reflect an explicit interpretation of
company policies, and perhaps reflect the consensus
of several group discussions that are then delegated
to one person to implement. Within these environ-
ments, the logic and appeal of MAPM would seem
to make it a strong candidate for the documentation
of purchasing actions.
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