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The philosophy of information is concerned with the nature,
management, and use of information. Thus, it should be able to help
us make better decisions about how to manage information (e.g.,
decisions about intellectual property laws, collection development
policies, and Internet evaluation techniques). These decisions have
knowledge acquisition as one of their principal goals. Thus, one
way to improve these decisions is to clarify our epistemic values.
In this article, we combine epistemology and decision analysis in
an attempt to assist people in this important task.
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THE PHILOSOPHY OF INFORMATION

The philosophy of information is concerned with “how in-
formation should be adequately created, processed, man-
aged, and used” (Floridi, 2002b, p. 138). Although the
term philosophy of information was coined only a few
years ago, these sorts of issues are not new to philosophy
(cf. Floridi, 2002a, p. 44).1 But recent advances in infor-
mation technology have made these issues increasingly
critical.

In contemporary life, some of the most important de-
cisions that people must make are about the management
of information (e.g., about the collection, organization,
distribution, and evaluation of information). Legislatures
have to decide which privacy and intellectual property
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laws to adopt, libraries have to decide which informa-
tion resources (books, journals, databases, etc.) to collect
and how to organize them, and individuals have to de-
cide whether to trust the information that they find on
Wikipedia or on the Internet in general. In this article,
we combine epistemology and decision analysis in an at-
tempt to better equip people to make such information
management decisions.

Applied Epistemology

The philosophy of information connects to several
branches of philosophy. For instance, many theorists have
applied ethics to information management, addressing
such issues as freedom of speech, online privacy, and dig-
ital rights management (Floridi, 2001; Moore, 2005). But
while ethics is certainly important to information man-
agement, epistemology is central (Fallis, 2004a, p. 102;
Floridi, 2004b). We create and disseminate information
because it allows people to acquire knowledge (Fallis,
2006b). Thus, we should try to make information man-
agement decisions that promote knowledge acquisition.
For example, intellectual property laws should encourage
people to discover and disseminate new knowledge, and
library acquisitions policies should provide patrons with
materials that make them more knowledgeable. Since epis-
temology is the study of what knowledge is and of how
people acquire knowledge, it can potentially help us to
manage information in ways that lead to the acquisition of
knowledge (Goldman, 1999).2

Most contemporary epistemology is divorced from
practical decision making. It tends to focus instead on
such questions as whether we know anything at all, given
that we might be massively deceived like the characters in
The Matrix (Steup & Sosa, 2005). Even epistemological
work in the philosophy of information tends to be highly
abstract. This work often applies information theory to
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traditional epistemological topics like the nature of knowl-
edge (Dretske, 1981; Floridi, 2004a).3 But just as informa-
tion theory can be applied to epistemology, epistemology
can be applied to practical information management de-
cisions. In the same way that philosophy of information
needs applied ethics, it also needs applied epistemology.

Work in applied epistemology tends to focus on individ-
ual decisions about what to believe (Levi, 1962; Battersby,
1989; Goldman, 1989; Maher, 1993; Fallis, 1997; Bishop
& Trout, 2005). But epistemology can be applied to all
sorts of decisions where knowledge acquisition is at stake.
R. W. K. Paterson (1979), for example, used epistemol-
ogy to evaluate curriculum policies in education. Philip
Kitcher (1993) looked at how the scientific community
ought to be organized to promote knowledge acquisition.
Alvin Goldman (1999) subsequently applied epistemol-
ogy to social policies in several other areas, such as the
legal system and the political system. Most important for
our purposes here, epistemology can also be applied to
information management decisions.4

A few epistemologists have begun to apply their
work to information management (Suppe, 1985; Floridi,
1996; Goldman, 1999, pp. 161–217; Fuller, 2002; Fal-
lis, 2004a).5 In addition, quite a lot of applied epistemol-
ogy has been done by information scientists (Shera, 1970;
Neill, 1982a; Wilson, 1983; Nitecki, 1993; Dick, 1999;
Alavi & Leidner, 2001; Andersen, 2002; Furner, 2002;
Hjørland, 2002; Budd, 2004; Fallis, 2004b; Svenonius,
2004; Thellefsen, 2004; Day, 2005; Fallis, 2006b; Gault,
2006; Zins, 2006; Rowley, 2007). Some of this work fo-
cuses on purely conceptual or foundational questions. For
example, Jennifer Rowley (2007) surveys how the concept
of information has been distinguished from the concept of
knowledge within the discipline. But these information
scientists always have an explicit or implicit application
to concrete issues in information management in mind
(Shera, 1970, p. 88; Dick, 1999, p. 305). For example,
many of them (e.g., Shera, 1970; Andersen, 2002; Sveno-
nius, 2004; Thellefsen, 2004) have looked at how infor-
mation should be organized so as to facilitate knowledge
acquisition. But epistemology has also been applied to
many other activities in information management, such as
collection development and reference service in libraries
(Fallis, 2006b, pp. 497–498).

We think that epistemologists working in the philoso-
phy of information should pursue such applications. More-
over, since people need to make many important decisions
about the management of information, we argue that epis-
temology should be put explicitly into the framework of
decision analysis. A critical component of this project,
that has not received very much attention, is to clarify the
epistemic values that should guide such decisions. In this
article, our central focus is to fill this critical gap in the
literature.6

Layout of the Article

We start by discussing why epistemic values are so impor-
tant in the context of information management decisions,
and we briefly survey what is currently known about epis-
temic values and what more needs to be discovered. In the
next section, we suggest that epistemic value hierarchies
need to be constructed to make good information manage-
ment decisions and we show how work in epistemology
can help us to construct such value hierarchies. In the
subsequent two sections, we focus on three specific areas
where epistemology can help: identifying epistemic val-
ues, identifying constraints on the structure of epistemic
value hierarchies, and identifying some default structures
for epistemic value hierarchies. Finally, in the last section,
we discuss the possibility of constructing sample epis-
temic value hierarchies for particular types of information
management decisions by considering epistemic value hi-
erarchies for collection development decisions.

DECISION ANALYSIS

There is a standard procedure for making good decisions:
decision analysis. This procedure has been applied to all
sorts of decisions, including locating nuclear power plants,
developing environmental policies, and deciding on med-
ical treatments (Keeney, 1992; Kirkwood, 1997; Gregory
et al., 2005).

Decision analysis features many detailed techniques,
but in essence, it boils down to the following steps.7 First,
we figure out what alternatives are available to us. Second,
for each alternative, we figure out what the outcome of
making that choice is likely to be.8 Third, we figure out
how valuable each of the possible outcomes is. Finally,
we simply choose the alternative that leads to the most
valuable outcome. While we do not want to subject all
of our decisions to this sort of careful analysis, we do
want to use this procedure for our important decisions.
As suggested earlier, information management decisions
often fall into this category.

The focus of empirical research has largely been on the
second step in this process (Fallis, 2007c, p. 30). Many re-
searchers have tried to determine what the consequences
of various information management policies are likely to
be (see, e.g., Bishop & Trout, 2005, pp. 24–53). For exam-
ple, researchers have looked at which techniques for eval-
uating information on the Internet are most likely to lead
people to acquire true beliefs (see, e.g., Fallis & Frické,
2002; Kunst et al., 2002).

There is, however, an important sense in which the
third step in this process (i.e., clarifying our values) is the
most critical (Keeney, 1992; Saracevic & Kantor, 1997).
You have to think clearly about what you value in order
to produce it. For example, in order to pick a good job,
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you need to clarify your thoughts about what makes jobs
good (e.g., money, excitement, flexible hours). In addition
to allowing us to evaluate our alternatives, clarifying our
values can often suggest new alternatives (Keeney, 1992).
Thinking carefully about what makes jobs good, for ex-
ample, might lead you to apply for different types of jobs
or jobs in different parts of the country. In fact, clarifying
our values can sometimes suggest new decision opportu-
nities (Keeney, 1992). Thus, even if you were not on the
job market, thinking carefully about what you value might
lead you to decide that you should be on the job market.
For these sorts of reasons, we focus here on the third step
in decision analysis.

Focusing on Epistemic Values

Our typical reason for seeking information is to acquire
knowledge, or at least beliefs with knowledge-making
properties like truth and justification (Fallis, 2006b). For
example, suppose that you are deciding how to evalu-
ate information on the Internet. Presumably, you are do-
ing so in order to acquire true beliefs (e.g., about the
safety and effectiveness of the medical treatment that
you are considering). Thus, when people make such
information management decisions, the relevant values
tend to be epistemic values. Work in epistemology can
help us to determine exactly what these epistemic values
are.

In focusing on epistemic values, we are focusing on
a critical issue in making information management deci-
sions. But it is important to note that we are bracketing
several other issues that are also critical in making such
decisions. First, we are focusing on only one of the two
roles that knowledge plays in information management
decisions. In order to make any type of decision, we have
to know what the outcome of each alternative is likely
to be and we have to know which outcomes are valuable
(Kirkwood, 1997). In other words, knowledge is always a
necessary input to the decision making process. However,
our focus here is only on knowledge (and other epistemic
values) as a desired output of information management
decisions.

Second, even in the context of information manage-
ment decisions, epistemic values are not the only values
that we care about. We also prefer to make decisions that
are ethical, legal, have low financial costs, etc. However,
our focus here as applied epistemologists is to simply get
clear about the relevant epistemic values. Other specialists
will have to help clarify the other values that we have. In
addition, at some point, we must determine the relative
weights of all these values.

Third, epistemic values may not always be the ultimate
objective in information management decisions (Fallis,
2006b). For example, the ultimate objective of legislatures

is hopefully to promote the well-being of citizens. The
ultimate objective of individuals is presumably to live a
good life. Knowledge is sometimes a constitutive part of
such ultimate objectives. In other words, knowledge is
sometimes valuable for its own sake (Goldman, 1999, p.
75).9 But whether or not knowledge is valuable for its own
sake, it is typically valuable as a means. In other words,
knowledge usually gets at least some of its value from
being useful (Goldman, 1999).

Nevertheless, knowledge is a “fundamental objective”
in the context of information management decisions. In
other words, it is part of what we directly aim to achieve
when we make such decisions. Thus, epistemic values
should take center stage in information management de-
cisions. Also, it is more efficient to focus on knowledge
rather than all of the many valuable things that this knowl-
edge leads to (Fallis, 2004a, p. 103).

Objectives From Information Science
and Knowledge Management

Despite the growing importance of information manage-
ment decisions, there has been little careful analysis of
epistemic values in this context. Information science is
the discipline that has spent the most time studying our
objectives when we make decisions about the management
of information (Saracevic & Kantor, 1997). And informa-
tion scientists are well aware that knowledge acquisition
is a fundamental objective in such decisions (Hamburg
et al., 1972; Neill, 1982b; Budd, 2004). However, there
has not been much analysis of our epistemic values in the
information science literature.

This gap in the literature is understandable. It is hard to
measure the amount of knowledge people acquire.10 It is
also hard to isolate the effects of a single information man-
agement decision on knowledge acquisition.11 As a result,
information scientists have typically chosen to focus on
correlated objectives, such as people being exposed to doc-
uments, that are easier to measure (Hamburg et al., 1972).

While this gap in the literature is understandable, it is
also lamentable. The objectives that information scientists
have identified are often good means to knowledge acqui-
sition. But things like exposure to documents are valuable
only insofar as they lead to knowledge acquisition. We
do not value for them their own sake. And, according to
decision analysis, in order to make effective decisions, it
is vital to focus on the objectives that are fundamental and
not derivative (Kirkwood, 1997; Fallis, 2006b). As John
Rawls (1971, p. 91) put it, “it is irrational to advance one
end rather than another simply because it can be more
accurately estimated.” In other words, we do not want to
be like the proverbial drunk who looks under a lamppost
for his keys, even though he lost them elsewhere, simply
because the light is better under the lamppost.
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Knowledge management (KM) is an area of informa-
tion science that does focus explicitly on knowledge. How-
ever, KM researchers typically take knowledge to be a spe-
cial kind of information rather than a special kind of belief
(Alavi & Leidner, 2001; Rowley, 2007).12 And while the
creation, preservation, and management of knowledge qua
information is certainly a critical means to our goal, our
goal is the acquisition of knowledge qua belief (Saracevic
& Kantor, 1997, p. 532; Budd, 2004, 363; Fallis, 2006b,
pp. 495–496). That is why, for example, there is no value
to preserving materials in an archive unless it is possi-
ble that somebody at some time will use them to acquire
knowledge.

Some KM researchers do define knowledge as some-
thing that is crucially related to the cognitive states of
human beings (Alavi & Leidner, 2001, p. 109). But these
researchers do not think that the distinguishing features of
knowledge have anything to do with the epistemic proper-
ties, such as truth and justification, typically discussed by
epistemologists.13 In fact, some KM researchers explicitly
set aside work in epistemology as being irrelevant to their
project (Alavi & Leidner, 2001, p. 109). But even KM re-
searchers have to assume that knowledge does have good
epistemic properties. If it did not, there would be little
point in theorizing about how to manage it. Nonetheless,
these researchers do not explicitly say what these prop-
erties are. In order to clarify what these good epistemic
properties are and thus fill this gap in the KM literature,
we need to appeal to epistemology.

Value-Theoretic Epistemology

Value-theoretic work has flourished in recent epistemol-
ogy (Riggs 2006). Some theorists have examined our
“epistemic goals” (Riggs, 2003; Alston, 2005). Others
have asked why knowledge is better than mere true be-
lief (Kvanvig, 2003; Sosa, 2007). In closely related work,
virtue epistemologists have developed a theoretical focus
on character traits like the love of truth (Zagzebski, 1996).
Additionally, several philosophers of science have tried
to identify the epistemic utilities of scientists (see, e.g.,
Levi, 1962; Maher, 1993). And Alvin Goldman (1999)
has proposed a theory of veritistic value that he has used
to evaluate various social policies and institutions.

These projects are a good start, but they are not
developed enough for use in information management
decisions. Three avenues for further development are par-
ticularly salient. First, the work on epistemic goals typi-
cally only considers the value of true belief (and the dis-
value of false belief). Many other epistemic values (e.g.,
knowledge and understanding) also matter in informa-
tion management, and epistemologists have only begun
to address these other values (Kvanvig, 2005). Second,
the question of why knowledge is better than true be-

lief is only one among many questions about epistemic
values. A number of other questions (e.g., about the rela-
tive weights of different epistemic values) arise when we
make information management decisions. Third, the work
on epistemic utilities only addresses scientists. However, a
wide variety of people (e.g., library patrons, students, the
public at large) are affected by information management
decisions.

We need to fill these three gaps if we are to make
value-theoretic epistemology useful in information man-
agement. The best way to fill them is by putting value-
theoretic epistemology into the framework of decision
analysis, a framework that allows decision makers to clar-
ify their views about the values that their decisions should
promote.14 In the remainder of this article, we begin devel-
oping value-theoretic epistemology into a tool for decision
making using the framework of decision analysis.

CONSTRUCTING EPISTEMIC VALUE HIERARCHIES

If epistemology is to be put into the framework of decision
analysis, exactly what needs to be done?

According to decision analysis, in order to make a
good decision, we first need to construct a value hierarchy
(Keeney, 1992, pp. 55–98; Kirkwood, 1997, pp. 11–40).
A value hierarchy is an organized structure that captures
all of the values that are relevant to a particular decision
(Figure 1). Many different values can be important in in-
formation management decision making: epistemic ones,
financial ones, moral ones like respecting privacy, legal
ones like following copyright law, and possibly even aes-
thetic ones like spreading beautiful writing. And informa-
tion management decisions should be made on the basis
of all-things-considered value hierarchies that include all
of the relevant values.

In many information management decisions, however,
a simple list of values or objectives may not be sufficient
to allow us to choose between our alternatives. As a result,
each of the objectives might need to be further clarified.
For example, the objective of “minimizing financial costs”
is typically subdivided into the objectives of “minimizing
fixed costs” and “minimizing variable costs.”

As noted earlier, our focus here is exclusively on
clarifying the epistemic objective of “maximizing knowl-
edge acquisition.” Our claim is that applied epistemology
can help people make better information management
decisions by facilitating the construction of an epistemic
value hierarchy. This hierarchy will represent one branch
of the all-things-considered value hierarchy (Figure 2).

A common strategy for constructing value hierarchies
in general is to take a value hierarchy constructed by
someone with similar values and make modifications
(Kirkwood, 1997, p. 21). For example, most people look-
ing for a job are concerned with whether the work will
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FIG. 1. A simple value hierarchy for information management decisions.

be interesting and with how much they will get paid
(Kirkwood, 1997, pp. 34–35). Their values will typically
just differ in the details (e.g., in the relative importance as-
signed to the different values). However, since no one has
ever constructed an epistemic value hierarchy for making
information management decisions, the strategy of using
an existing hierarchy as a template is just not an option.
Instead, we will have to begin by constructing epistemic
value hierarchies from scratch.

There are two steps in constructing a value hierarchy
from scratch. First, we have to determine what sorts of
things are valuable in the context of a particular decision.
As noted earlier, when making information management
decisions, we are typically concerned with acquiring and
retaining true belief, justified belief, wisdom, and under-
standing, and avoiding the opposites of these things, both
in ourselves and in others. Second, we have to determine
how these values are structured. That is, we have to de-
termine the relative importance of these values, determine
which values are only valuable as a means to other values,
determine which values are only valuable in the presence
of other values, etc.

A complete value hierarchy (i.e., one that includes all
of the relevant values and that assigns definite relative
weights to these values) is typically needed to make good
decisions (Kirkwood, 1997, p. 16). In particular, a com-
plete epistemic value hierarchy will be needed to deter-
mine which alternatives do better in terms of “maximizing
knowledge acquisition.” Ideally, leveraging work in episte-
mology would allow us to construct a complete epistemic
value hierarchy that could be used for any information
management decision.

However, epistemology may not be able to tell us ex-
actly which values to include in an epistemic value hier-
archy and exactly how these values are structured. First,
there may be no epistemological fact of the matter about
the relative importance of some epistemic values. In other
words, the relative importance of different epistemic val-
ues may depend on non-epistemic considerations (Fallis,
2006a, pp. 182–183). Second, even if there is an epistemo-
logical fact of the matter, we may not yet know what is. For
example, philosophers (e.g., William Clifford and William
James) often disagree about the relative importance of
avoiding error and acquiring new true beliefs. Finally, ex-
actly what it means to “maximize knowledge acquisition”
may be relative to the context. In other words, which epis-
temic values are relevant and what their relative impor-
tance is might depend on the type of decision that is being
made (Fallis, 2006b, pp. 500–503). For example, while
avoiding error may often be more valuable than acquiring
new true beliefs (e.g., when we are seeking medical in-
formation), acquiring new true beliefs may sometimes be
more valuable than avoiding error (e.g., when we are seek-
ing entertainment information).15 In addition, how knowl-
edge should be distributed across people arguably depends
on the context (Goldman, 1999, p. 96; Fallis, 2007b).

Even so, we can leverage work in epistemology to carry
out the following important tasks. First, epistemology can
help us to identify the things that are epistemically valu-
able. Second, it can help us to identify constraints on
the structure of these epistemic values. More specifically,
epistemology can constrain how these epistemic values fit
together into a hierarchy, what their relative importance is,
and how they should distributed over topics, over people,

FIG. 2. A simple epistemic value hierarchy.
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and over time. Third, it can help us identify some default
structures for epistemic value hierarchies. This will take
us much of the way toward constructing complete epis-
temic value hierarchies for our information management
decisions.

In the following sections, we describe in more detail
how these three tasks might be carried out by an applied
epistemologist. We also point out several places where
additional research in applied epistemology needs to
be done.16 However, in order to construct a complete
epistemic value hierarchy for a particular information
management decision, it is important to note that we will
probably also need to consult the values of the stakeholders
in that decision. Admittedly, there are well-known diffi-
culties with accurately eliciting the values of stakeholders
(McNeil et al., 1982; Kahneman & Snell, 1992). However,
decision analysts continue to develop techniques for
addressing these difficulties (Satterfield, 2001). These
techniques can easily be applied in the domain of epistemic
values.

IDENTIFYING EPISTEMIC VALUES

Value hierarchies need to capture all of the values that
are relevant to making particular decisions. If any relevant
values are left out, we run the risk of making bad de-
cisions. (We will end up shortchanging those alternatives
that promote these missing values.) In order to make better
information management decisions, we should identify as
many epistemically valuable properties of beliefs as pos-
sible. The epistemological literature can help us to do so.

As noted earlier, epistemologists have largely focused
on two epistemic values: true belief and error avoidance.17

But there are further epistemic values as well. For instance,
knowledge is something we should definitely not leave
out of our epistemic value hierarchy. It is the paradigmatic
epistemic good.

In addition, epistemologists have identified several
components of knowledge that are valuable in their own
right. For example, the standard account of knowledge
tells us that a belief must be justified (i.e., adequately
supported) as well as being true. And it is certainly epis-
temically valuable for a belief to be justified even if it does
not count as knowledge.

There are many accounts of justification. Evidentialists
have it that for a belief to be justified is for it to be based
on good evidence. Reliabilists, by contrast, have it that
for a belief to be justified is for it to be the product
of a reliable process. Additional views abound. Pure
epistemologists expend considerable effort disputing
about which of these views are true. Without having to
take sides in these disputes, the applied epistemologist
can view each side as offering up potential epistemic
goods (compare Alston, 2005).

While justification and the other candidate conditions
on knowledge are at the core of pure epistemology, they are
not the only epistemic values (Riggs, 2003, p. 347; Kvan-
vig, 2005). It also matters that our beliefs are explanatory
and consistent, and that we obtain higher level epistemic
goods like understanding and wisdom. Recent epistemol-
ogy has begun to increasingly address these higher level
goods (Ryan, 1999; Kvanvig, 2003, pp. 188–203). These
values may be important to information management de-
cisions, because different alternatives may be better or
worse at promoting them (Neill, 1982b).

Another category of epistemic values is also important
in information management decisions. Traditional epis-
temologists typically talk about beliefs and their prop-
erties. But Bayesian epistemologists (e.g., Maher, 1993;
Kaplan, 1996) talk about degrees of belief and their prop-
erties. For example, it is good epistemically to propor-
tion your degree of belief to your evidence (Hume, 1977,
p. 73). It is also good epistemically to have a high de-
gree of belief in a true proposition (Goldman, 1999,
p. 90). Such epistemic goods are critical because de-
grees of belief are particularly important to action. For
example, you may believe that p, but not be sufficiently
confident in your belief to act on it (see Hunt, 2003,
and for an alternative view, see Hawthorne and Stanley,
2008).

Since an epistemic value hierarchy is only one branch of
an all-things-considered value hierarchy, any or all of these
epistemic values may in some contexts be outweighed by
non-epistemic values.18 For instance, sometimes it is bet-
ter all things considered to have false beliefs than true
beliefs (Stich, 1990, pp. 101–127; Zagzebski, 2003, p. 22;
Pietikäinen, 2004).19 In particular, there are information
management decisions where it is bad to achieve certain
epistemic goals. For example, libraries do not want any-
body to acquire true beliefs about which books other pa-
trons have checked out (McDowell, 2002, pp. 55–56).

But the aim of the applied epistemologist is to say
what is epistemically good, not what is good all things
considered (contrast Goldman, 2002, pp. 218–220). And
even when false belief is good all things considered, it is
bad epistemically. Of course, the epistemic good should
only be promoted when it coincides with the all things
considered good (Bishop & Trout, 2005, pp. 20–21). But
in information management, these two goods typically
coincide (Fallis, 2007c, pp. 35–39). And even when they
do not coincide, the epistemic good is still an ingredient
of the all things considered good.

IDENTIFYING CONSTRAINTS ON STRUCTURE

In addition to determining which epistemic values can go
into an epistemic value hierarchy, we also have to deter-
mine how epistemic value hierarchies can be structured.
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Decision analysis puts certain constraints on the structure
of any value hierarchy. For example, the values at each
level in a hierarchy must be mutually exclusive (Kirk-
wood, 1997, pp. 16–17). Epistemology provides us with
additional constraints on epistemic value hierarchies.

As noted earlier, epistemology may not yield a com-
plete epistemic value hierarchy for all information man-
agement decisions, but it can place limitations on what
epistemic value hierarchies should look like. The applied
epistemologist can help people to make better information
management decisions by identifying such constraints. In
the following three subsections, we discuss constraints on:
(1) how epistemic values fit together to form a hierarchy,
(2) how relative weights can be assigned to epistemic val-
ues, and (3) constraints on how epistemic values can be
distributed (e.g., over time or over people).

How Epistemic Values Fit Together

In order to construct an epistemic value hierarchy, it is
not sufficient to simply compile a list of epistemic values.
We also have to determine how these values fit together
to form a hierarchy. As we discuss in this subsection,
epistemic values can be interrelated in a variety of ways.
For example, some epistemic values are constitutive parts
of other epistemic values. Also, some epistemic values are
principally valuable as a means to the achievement of other
epistemic values. Such interactions can have an important
impact on how we construct epistemic value hierarchies.

Constitutive Values. According to most epistemolo-
gists, knowledge is a special type of true belief.20 In other
words, truly believing that p is a constitutive part of know-
ing that p. This is important from the perspective of deci-
sion analysis because there is a danger of double counting
(Kirkwood, 1997, p. 17). If we assign value to knowledge
and to true belief, then in a sense we count the same value
twice. This “double counting” can make an alternative
look better than it really is. Thus, we cannot simply add
knowledge as a value alongside true belief in an epistemic
value hierarchy.

We can steer clear of double counting by adding
additional levels to the epistemic value hierarchy (see
Figure 2). In a value hierarchy, each level is a decom-
position of the next higher level. That is, the values that
fall under a particular value tell us what that value amounts
to. For example, part of the value of knowledge is the value
of true belief. Thus, even though the values at each level
of the hierarchy must be mutually exclusive (Kirkwood,
1997, pp. 16–17), the value of knowledge and the value of
true belief can both appear in an epistemic value hierarchy.

When we add an additional level to an epistemic value
hierarchy, we have to be careful not to leave out any rel-
evant values, however. When we decompose the value of

knowledge, for example, we have to be able to say what
all of its constituent values are. That is, we have to identify
all of the things that are valuable about knowledge. While
we do not have to identify all of the constituents of knowl-
edge, the project in epistemology to give necessary and
sufficient conditions for knowledge can help us to identify
constituents of knowledge, such as justification, that are
valuable.21

Means and Ends. Most epistemologists believe that
justification is valuable as a means to the truth (BonJour,
1985, pp. 7–8; Sartwell, 1992; Kvanvig, 1998, pp. 433–
434; Zagzebski, 2003, p. 14).22 There are several reasons
for thinking as much. First, beliefs that are justified are
more likely to be true. That is, justification is correlated
with truth. Second, true beliefs that are justified are more
likely to be maintained (Mill, 1978, pp. 33–34). Third, we
are better able to convince others to adopt our true beliefs
if we have reasons for them (Jones, 1997, p. 429).

Since justification is correlated with truth, gaining justi-
fied beliefs is a good way to gain true beliefs. For instance,
since information professionals want their clients and pa-
trons to gain true beliefs, one possibly strategy is to help
them gain justified beliefs (e.g., by providing access to
a wide variety of well-organized and authoritative infor-
mation resources). Importantly, information professionals
can engage in this project while refraining from being
“arbiters of truth.”

But even though justification is highly valuable, it
should not necessarily be assigned much weight when we
construct an epistemic value hierarchy. When one objec-
tive is a means to another objective, there is the potential
for double counting (Kirkwood, 1997, p. 22). Justification
should appear in the hierarchy only if it has at least some
value as an end as opposed to a mere means. If its value
is wholly instrumental, then we would in effect count its
value twice over by including it in the hierarchy.23

Other Interrelations Between Epistemic Values. Just
as with knowledge, truth, and justification, other epistemic
values can be interrelated in complicated ways. For exam-
ple, understanding involves having certain sorts of knowl-
edge (or at least true belief) and grasping explanatory
connections (Grimm, 2005). Also, wisdom involves hav-
ing certain sorts of knowledge, such as knowledge of how
to live well (Ryan, 1999). And, just as with knowledge,
truth, and justification, such interactions can have a pro-
found effect on the construction of an epistemic value
hierarchy.

In order to construct an epistemic value hierarchy that
will allow us to distinguish between the available alter-
natives, we will need a detailed analysis of the various
things (such as knowledge, wisdom, and understanding)
that are epistemically valuable. This may not require the
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epistemologist to provide necessary and sufficient condi-
tions for each of these things. But we do need to be able to
answer questions of the following sort: Which things are
constitutive parts of other epistemic values? Which things
are primarily valuable as a means to other epistemic val-
ues? Which things are only valuable in the presence of
other epistemic values?24 Answering such questions is an
important direction for future research in applied episte-
mology.

How Epistemic Values are Weighted

Once we determine what values are important in a particu-
lar decision and how they fit together in a value hierarchy,
the next step is to determine their relative weights (Kirk-
wood, 1997, pp. 55–61).

Ideally, for any decision, we would be able to iden-
tify an alternative that does better with respect to all
of our values than any other alternative. For example,
you might hope to find a job that is more fulfilling and
also that pays more than any other job option that you
have. However, whenever we value more than one thing,
we will usually face trade-offs. One alternative will do
better with respect to one value, while another alterna-
tive does better with respect to another value. For exam-
ple, one job may pay more while another job is more
fulfilling.

The same thing happens with epistemic values. For
example, believing the truth often conflicts with avoiding
error. A particularly clear case of this problem arises when
we evaluate information on the Internet. If we simply trust
whatever information we find, we will gain many true
beliefs, but also many false beliefs. By contrast, if we
only trust information on the Internet once it has been
corroborated by a print resource, we will not make as many
errors, but neither will we gain as many true beliefs.25

In fact, the conflict between gaining new true beliefs
and avoiding error arises in many information manage-
ment decisions. For example, there is the question of what
to do about information that may be out-of-date. Consider
the decision that a librarian must make when he purchases
the new edition of an encyclopedia and has to decide
whether to retain the old edition as well (Fallis, 2006b, pp.
501–502). The old edition probably contains a significant
amount of information that is no longer accurate. How-
ever, the old edition probably also contains a significant
amount of useful information that did not make its way
into the new edition. At the very least, it is a good source
of information about what people believed at the time that
it was published. In order to decide what to do here, the
librarian needs to determine the relative importance of
patrons not acquiring false beliefs (from the out-of-date
information in the old edition) and patrons acquiring true
beliefs (from the useful information only found in the old

edition). That is to say, the librarian needs to determine
the relative weights of these different values (Edwards &
Newman, 1982, p. 52; Kirkwood, 1997, p. 61).

As we suggested earlier, it may be impossible to pro-
vide a single answer about how to resolve these conflicts
that applies to all decisions. However, there are some con-
straints on the matter. For example, since knowing that p
involves truly believing that p, the value of knowing that
p is always at least as great as the value of truly believ-
ing p.26 Also, the value of acquiring new true beliefs can
never completely outweigh the value of avoiding error. If
it did, then people would do right epistemically to sim-
ply believe everything (Alston, 2005, p. 32). And clearly,
simply believing everything could never be right epistemi-
cally. Thus, even if epistemology cannot identify a specific
tradeoff that is epistemically required for all decisions, it
can rule out some trade-offs as being epistemically imper-
missible for all decisions.

In addition to constraints on the relative importance of
epistemic values, there are constraints on how epistemic
value increases as degree of belief in the truth increases.
For example, it cannot increase linearly (Maher, 1993, pp.
178–179; Fallis, 2007a, p. 229). In fact, the function from
degree of belief in the truth to epistemic value has to have
a very specific shape (Fallis, 2007a).

Of course, there seem to be limits to how much epis-
temology constrains epistemic value hierarchies. While
many epistemologists (e.g., Hume, 1977, p. 111) claim that
avoiding error should always have much greater weight
than acquiring new true beliefs, this would probably be
too tight a constraint. There are many situations where it
is reasonable for acquiring new true beliefs to have greater
weight (Godfrey-Smith, 1991). For example, the cost of
failing to truly believe that there is a tiger in the area may
be much greater than the cost of falsely believing that
there is a tiger in the area.27 Several epistemologists (e.g.,
Levi, 1962, p. 57; Lehrer, 1975, p. 71) have concluded that
there are no constraints on the relative weights of these two
epistemic values that apply in all contexts.

Some epistemologists (Maher, 1993, pp. 134–135;
Kaplan, 1996, pp. 112–121) have also suggested that the
value of having consistent beliefs always outweighs all
other epistemic values. However, there are good reasons
to think that this is not the case either (Lehrer, 1975; Foley,
1993, pp. 162–173; Fallis, 2005, pp. 45–49).

In addition to identifying constraints, it is important
to determine where epistemology does not constrain us
in constructing our epistemic value hierarchies. At these
points, non-epistemic values may play a role in deter-
mining the relative weights of epistemic values (Fallis,
2006a). For example, the relative importance of acquiring
new true beliefs and avoiding error may depend on exactly
why these values are useful in the context of a particular
information management decision.
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How Epistemic Values are Distributed

Epistemologists typically focus on identifying what
knowledge is. There is much less discussion of how knowl-
edge should be distributed over topics, over times, and
even over people (Paterson, 1979; Goldman, 1999; Fallis,
2007b). However, such questions about the distribution
of epistemic goods are often the most critical when we
are making information management decisions. Since dif-
ferent alternatives may lead to different distributions, we
need to be able to say which of these distributions is epis-
temically better. But just as with the relative weights of
epistemic values, it is not clear that epistemology provides
a single answer that applies to all decisions (Fallis, 2004a).
Thus, we may need to consult the values of the stakehold-
ers in particular information management decisions in or-
der to construct complete epistemic value hierarchies.

Over Topics. Questions about the distribution of
knowledge over topics arise, for example, in the grant al-
location decisions of scientific funding agencies (Kitcher,
2001), in the curriculum decisions of schools (Goldman,
1999, pp. 349–373), and in the collection development de-
cisions of libraries (Fallis, 2006b, pp. 501–503). A library
might have to decide between acquiring the latest text in
neuroscience or the latest text in molecular genetics. The
subject-independent epistemic values that epistemologists
typically discuss, such as justification and truth, will not
resolve this issue. A belief about neuroscience can be as
true and as justified as a belief about molecular genetics.
Thus, a complete epistemic value hierarchy would have to
say what the relative significance of knowledge on these
different topics is. There might also be cases where our
choice is between more significant knowledge and better
(e.g., more justified) knowledge. A complete epistemic
value hierarchy would need to resolve such conflicts as
well.

Over Time. Questions about the distribution of knowl-
edge over time arise, for example, in decisions about how
to evaluate information. It is plausible that, all other things
being equal, acquiring knowledge quickly is better (Gold-
man, 1999, p. 93).28 However, a policy that leads to more
knowledge will often require more time. For example, one
is likely to end up with more true beliefs (and fewer false
beliefs) on a topic if one spends more time researching
it. And if a library spends money on interlibrary loan re-
quests rather than on acquisitions, then patrons can acquire
knowledge on a wider range of topics, but they will have
to wait longer to do so (Fallis, 2006b, p. 502). Again, a
complete epistemic value hierarchy would need to resolve
such conflicts.

Over People. Epistemologists usually focus on
knowledge and true belief at the level of the individual. But
in information management decisions, we are often con-
cerned that many individuals acquire knowledge (Kawaal,

2002; Fallis, 2004). For example, when legislators decide
on intellectual property laws, they want many people to
end up with more knowledge.29 And when libraries make
management decisions, they are concerned that many pa-
trons end up with knowledge. This is suggested, for exam-
ple, by the fact that libraries provide patrons with instruc-
tion on evaluating the reliability of information sources
(Fallis & Frické, 2002, p. 74). It is also suggested by the
fact that information scientists do empirical studies on the
accuracy of the information people receive at the reference
desk (Hernon & McClure, 1986).

Different alternatives in information management deci-
sions will bring about different distributions of knowledge
across people. For example, strong intellectual property
laws may increase the amount of knowledge that people
can acquire, but will almost certainly decrease the number
of people that can acquire it (Fallis, 2007d). And if a library
spends money on outreach activities rather than acquisi-
tions, then more people are likely to acquire knowledge,
but there will be less knowledge that they can acquire (Fal-
lis, 2006b, p. 502). Yet again, a complete epistemic value
hierarchy would need to resolve these conflicts.

Risk. Finally, there will invariably be some uncer-
tainty about what the epistemic outcomes of a particular
information management decision are going to be. As a
result, a complete epistemic value hierarchy would need
to say how to deal with risk (Kirkwood, 1997, p. 129;
Fallis, 2007a). Decisions under risk can actually be treated
as yet another kind of distribution problem (Broome, 1991,
pp. 22–23). Essentially, a complete epistemic value hier-
archy would have to say how epistemic goods should be
distributed over possible states of the world that have dif-
ferent probabilities.

IDENTIFYING DEFAULT STRUCTURES

Even though epistemology may not always be able to pro-
vide tight constraints on epistemic value hierarchies that
apply in all contexts, it can often suggest default struc-
tures for such hierarchies. For example, many epistemolo-
gists think that most of the epistemic value of justification
consists in its value as a means to truth.30 If these epis-
temologists are right, then we should take it as a default
that justification does not have much weight. Also, most
epistemologists think that avoiding error and maintaining
consistency are more important than acquiring new true
beliefs (Riggs, 2003, p. 347).

If these epistemologists are right, then we should take
it as a default that error avoidance and consistency have
a lot of weight. Having a list of such default structures
is probably the next best thing to having an epistemic
value hierarchy to use a template. As with the list of epis-
temic values themselves, the applied epistemologist can
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leverage existing work in epistemology to generate this
list of default structures.

CONSTRUCTING EPISTEMIC VALUE HIERARCHIES
FOR SPECIFIC DECISIONS

So far, we have been focusing on identifying values, con-
straints, and defaults that apply to epistemic value hierar-
chies for any information management decision. However,
it may be possible to say something more substantive about
the shape of epistemic value hierarchies for particular de-
cisions. For example, different epistemic values may have
greater importance in different information management
decisions. In fact, sample epistemic value hierarchies for
particular information management decisions might be
constructed. Such sample hierarchies could be used by
people facing such decisions to construct their own hier-
archies. The construction of such sample hierarchies is an
important direction for future research.

Sample epistemic value hierarchies might be con-
structed for decisions about which intellectual property
policies to adopt (Fallis, 2007d). They might also be con-
structed for decisions about how to evaluate information
sources such as Wikipedia (Fallis, 2008). In this sec-
tion, we briefly consider what an epistemic value hier-
archy might look like for a collection development deci-
sion about which information resources (books, journals,
databases, etc.) to acquire.

When decisions are important, it is worth constructing
a value hierarchy to base them on. And most collection
development decisions are important. It has become ex-
tremely expensive in recent years for academic libraries
to subscribe to a sufficient number of scientific journals
(Branin & Case, 1998). Difficult decisions must be made
about which journals to subscribe to, and about which
worthwhile subscriptions to cancel. Given the importance
of these decisions, libraries often develop written collec-
tion development policies (Evans, 2000, pp. 69–90; John-
son, 2004, pp. 76–83). These policies typically include se-
lection criteria such as the following (Symons & Harmon,
1995, p. 27):

� Accuracy of information.
� Appropriate writing style or presentation to suit

the audience.

� Authoritativeness and honesty.
� Comprehensiveness and depth of treatment.
� Diversity of viewpoint.
� Importance of the subject matter.
� Potential use.
� Timeliness or permanence of topic.

A simplified value hierarchy based on these sorts of
selection criteria might look something like the one pre-
sented in Figure 3.31

The criteria in these policies are not explicitly epis-
temic. But it is clear that they are primarily designed to
promote certain epistemic ends.32 For example, the ac-
curacy and authoritativeness of information resources are
clearly important for promoting the acquisition of true be-
liefs. The comprehensiveness and depth of information
resources are directly related to the amount of knowledge
that can be acquired. John Stuart Mill (1978, chap. 2)
famously argued that considering diverse viewpoints is
the best way to acquire true beliefs. Finally, people will
only acquire knowledge if they actually use and compre-
hend the information resources.33 Since epistemic ends
are implicit in these selection criteria, we can potentially
construct epistemic value hierarchies based on the existing
written policies.

In addition to identifying the epistemic values implicit
in these policies, we might also identify the trade-offs im-
plicit in them. For instance, consider the decision for an
academic library of which scientific journals to subscribe
to. Since the budgets are limited, the library might have
to decide between acquiring a new Geographic Informa-
tion Systems journal or a new Oceanography journal. In
order to deal with such conflicts, collection development
policies typically codify how “intensely” the library seeks
resources within each subject area (Evans, 2000, pp. 78–
79; Johnson, 2004, p. 82). For example, Geographic Infor-
mation Systems might have an intensity score of 5 while
Oceanography might only have a score of 4. These scores
represent trade-offs between the different types of knowl-
edge that patrons might acquire. In other words, collection
development policies take a position on how knowledge
should be distributed across topics.

Moreover, faculty and students often have very differ-
ent information needs (Joswick & Stierman, 1997). As a
result, acquiring a journal to improve the collection for

FIG. 3. A simple value hierarchy for collection development decisions.
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FIG. 4. A simple epistemic value hierarchy for an academic library.

one group may mean not acquiring a journal to improve
the collection for the other group. Thus, trade-offs also
have to be made between the different types of patrons
that might acquire knowledge. In a similar vein, law li-
braries typically give greater weight to the information
needs of judges and lawyers than they do to the legal in-
formation needs of the general public (Richmond, 2003,
p. 80).34 In both of these cases, libraries implicitly take a
position on how knowledge should be distributed across
people (Figure 4).

Finally, it is important to note that even if we do not
manage to construct a complete epistemic value hierar-
chy for our information management decisions, diligent
attempts to do so can still render us better off.35 Simply
thinking carefully about our values can often lead us to
make better decisions (Keeney, 1992). And by trying to
construct complete epistemic value hierarchies, we do just
that.

CONCLUSION

The philosophy of information deals not only with what
information is, but also with how we should manage it. In
order to effectively address this question, the philosophy
of information needs to appeal to work in epistemology.
In particular, in order to make better information man-
agement decisions, people need to be able to construct
epistemic value hierarchies. An applied epistemology that
leverages work in epistemology and decision analysis can
assist people in this important task.
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NOTES

1. Many eminent philosophers of the past have discussed how we
ought to manage information. For example, in the Republic, Plato ar-
gues that it is a good idea to misinform citizens on certain subjects.
Also, in the Phaedrus, he argues that a speaker who intends to misin-
form someone must know the truth about her subject.

2. As Floridi (2002a) has pointed out, the philosophy of information
is much broader than epistemology. But epistemology is still a central
component of the philosophy of information (Fallis, 2006b, 508). In
survey articles on the philosophy of information, epistemology typi-
cally features prominently (Herold, 2001; Floridi, 2004b; Greco et al.,
2005).

3. Fred Dretske (1981, p. 86) claims that “K knows that s is F =
K’s belief that s is F is caused (or causally sustained) by the information
that s is F .” Floridi uses results about communication protocols to argue
that the Gettier problem is unsolvable. See Maruyama (1961), Popper
(1972), von Foerster (1980), and Harms (1998) for other applications
of information theory to standard debates in epistemology.

4. When epistemology has been applied to information science is-
sues, it has usually gone under the label social epistemology (see, e.g.,
Shera, 1970; Goldman, 1999).

5. In fact, several of the early philosophers of information (e.g.,
Plato, 1961; Nietzsche, 1997) cited by Floridi were doing applied epis-
temology of just this sort.

6. In this article, we focus on how epistemology can help us make
practical information management decisions. But just as work in ap-
plied ethics has influenced ethics more generally, work in applied epis-
temology can influence epistemology and the philosophy of informa-
tion more generally (Floridi, 2002a, p. 38).

7. The normative structure of decision analysis is the same as any
other articulation of decision theory. The techniques have simply been
tailored to facilitate practical decision making.

8. Actually, this step is a bit more complicated when there is signif-
icant uncertainty about what the outcome is likely to be. See the later
section on “How Epistemic Values are Distributed.”
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9. One of the authors (Whitcomb) believes that knowledge always
has at least some value for its own sake. The other author (Fallis) is
agnostic on this point.

10. Of course, it is possible to measure knowledge acquisition
(Hunt, 2003). In fact, we do so all the time. For example, we regu-
larly give students tests to determine how much they know. But it is
more difficult to measure the knowledge acquired by, for example, li-
brary patrons than the knowledge acquired by students in a classroom
(Hamburg et al., 1972).

11. A number of other factors (e.g., educational institutions, family,
community) have an effect on the amount of knowledge that people
acquire (Hamburg et al., 1972). But this is a concern for almost any
important decision (e.g., many factors beyond emissions laws have an
effect on air pollution).

12. There are also a few philosophers (e.g., Popper, 1972) who
discuss knowledge as something that exists independently of human
beings.

13. For example, Alavi and Leidner (2001, p. 109) claim that “what
is key to effectively distinguishing between information and knowledge
is not found in the content, structure, accuracy, or utility of the supposed
information or knowledge.”

14. At the moment, most work in epistemology is only comprehen-
sible to, and only read by, other experts in epistemology.

15. Similarly, the accuracy of the information may sometimes be
more important than the precision of the information (cf. Floridi, in
press). But sometimes it will be the other way around.

16. Since work in epistemology has never been explicitly put into
the framework of decision analysis, some questions about epistemic
values are likely to arise that have not yet been addressed in epistemol-
ogy (cf. Fallis, 2004a). Thus, an applied epistemology that will help
people make better information management decisions may require
extending, as well as leveraging, work in epistemology.

17. Information scientists (e.g., Wolkoff, 1996, p. 87; Dick, 1999,
p. 315; Budd, 2004, p. 364) have correctly noted that information
professionals are not in a position to be the “arbiters of truth” for
their clients and patrons. But that is a question about what is the best
means to achieving our goal (i.e., it is part of the second step of the
decision making process) and not about what our goal is. Admittedly,
some information scientists (e.g., Shera, 1970, p. 97) have claimed
that information management decisions should not aim to promote true
belief. But see Fallis (2006b, pp. 490–495) for a detailed critique of
this claim.

18. In addition, the relative weights of these epistemic values may
well vary across decisions. We discuss this possibility in the later
section on “How Epistemic Values Are Weighted.”

19. Studies have found that people who have an inflated view of their
abilities tend to be happier than people who have accurate self-images
(Taylor & Brown, 1988).

20. A few epistemologists (e.g., Radford, 1966) deny that knowl-
edge requires belief, but they are a small minority.

21. As Edmund Gettier (1963) showed, knowledge requires more
than justified true belief. Some theorists claim that, whatever the ad-
ditional conditions are, they have no effect on inquiry (Kaplan, 1985,
p. 355). Others deny this (Williamson, 2000, pp. 60–93). If the for-
mer theorists are right, then perhaps those additional conditions should
be left out of our hierarchies. We take no stand on these difficult
issues.

22. Justification might also be valuable as a means to other epistemic
goals. In fact, true belief and error avoidance might themselves be

valuable as a means to further epistemic goals, such as understanding
(Riggs, 2003, p. 350).

23. Even if justification does not appear in the epistemic value
hierarchy for a particular information management decision, it should
still appear in a means-ends diagram (Keeney, 1992, pp. 69–76). This
diagram indicates exactly how those things that are valuable as means
are connected to those things that are valuable as ends. The construction
of this diagram is an important part of the second step of the decision
making process.

24. For example, it is often suggested that an explanatory belief is
only valuable if it is also a true belief (Hempel, 1965).

25. This is analogous to the sort of conflict that can arise between
precision and recall in information retrieval.

26. Some philosophers (e.g., Jones, 1997, p. 435; Kvanvig, 1998)
have argued that it is not always strictly greater.

27. Since having a true belief has positive value and having a false
belief has negative value in this situation, these values seem to be
epistemically permissible.

28. Since it is possible to lose knowledge, there are actually fur-
ther complications here. For example, one might prefer to acquire the
knowledge right before one needs it so that there will be less chance of
forgetting it.

29. It might be suggested that legislators today are more interested
in maximizing corporate profits (Vaidhanathan, 2001). But at least ac-
cording to the original intent of the U.S. Constitution, legislators should
be trying to come up with intellectual property laws that “promote the
progress of science and useful arts.”

30. One of the authors (Fallis) counts himself among these episte-
mologists. The other author (Whitcomb) does not.

31. As noted earlier, each of these objectives might be further
subdivided. For example, maximizing usage consists in maximizing
circulation and maximizing in-house usage (Kraft & Boyce, 1991,
p. 68). Also, minimizing financial costs consists of minimizing sub-
scription costs, minimizing processing costs, and minimizing storage
costs.

32. Many readers of fiction are primarily seeking entertainment
rather than knowledge.| But even when selecting fiction, epistemic
objectives can matter. For example, readers of historical fiction typically
expect to acquire true beliefs about the larger historical context of a
novel. Moreover, fiction can be a rich source of knowledge about the
human condition. By reading a novel like Pride and Prejudice, we can
deepen our grasp of the moral and emotional dynamics of interpersonal
relationships (Elgin, 1996; Kivy, 1997).

33. Another common selection criterion is currency. Up-to-date
information resources tend to bring about true belief because they are
more likely to be based on our best evidence and because it is less likely
that the facts have changed since they were published (Fallis, 2006b,
pp. 501–502).

34. Public libraries frequently have to decide between acquiring
information resources for which there is greater demand and acquiring
information resources that have greater quality (Berry, 1990). More
knowledge can be acquired from quality information resources, but
fewer people will acquire this knowledge if there is less demand for
these particular resources. Thus, this is another collection development
decision that requires an epistemic value trade-off.

35. For example, even if we cannot precisely determine the relative
importance of some of our values, we still may be able to reach a
definitive conclusion about what to do by using a sensitivity analysis
(Edwards & Newman, 1982, p. 81; Kirkwood, 1997, p. 82). That is, we
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may find that a particular alternative is best as long as our values fall
within a certain range.
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