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Section 1: Some Philosophical Viewpoints

Chapter 1: Change in View: Principles of Reasoning

GILBERT HARMAN

BELIEF AND DEGREE OF BELIEF

Probabilistic Implication

We have a rule connecting implication and
reasoning:

Principle of lmmediate Implication That P is
immediately implied by things one believes
can be a reason to believe P,

Is there also a weaker probabilistic version of this
rule?

Hypothetical Principle of Immediate Probabilis-
tic hnplication That Pis obviously highly prob-
able, given one's beliefs, can be a reason to
belicve P

Suppose Mary purchases a ticket in the state
lottery. Given her beliefs, it is obviously highly
probable that her ticket will not be one of the
winning tickets. Can she infer that her ticket will
not win? Is she justified in believing her ticket is
not one of the winning tickets?

Intuitions waver here. On the one hand, if
Mary is justified in believing her ticket is not one
of the winning tickets, how can she be justified
in buying the ticket in the first place? Further-
more, it certainly seems wrong to say she can
know that her ticket is not one of the winning
tickets if it is really a fair lottery. On the other
hand the probability that the ticket is not one of
the winning tickets seems higher than the prob-
ability of other things we might easily say Mary
knows. We ordinarily allow that Mary can come

to know various things by reading about them in
the newspaper, even though we are aware that
newspapers sometimes get even important sto-
ries wrong.

This issue is one that 1 will return to sev-
eral times, but I want to begin by considering
a suggestion which I think is mistaken, namely,
that the trouble here comes from not seeing that
belief is a matter of degree.

All-or-Nothing Belief

1 have been supposing that for the theory of rea-
soning, explicit beliefis an all-or-nothing matter.
I have assumed that, as far as principles of rea-
soning are concerned, one either believes some-
thing explicitly or one does not; in other words
an appropriate “representation” is either in one’s
“memory” or not. The principles of reasoning are
principles for modifying such all-or-nothing rep-
resentations.

This is not to deny that in some ways belief
is a matter of degree. For one thing implicit
belief is certainly a matter of degree, since itis a
matter of how easily and automatically one can
infer something from what one believes explic-
itly. Furthermore, explicit belief is a matter of
degree in the sense that one believes some things
more strongly than others. Sometimes one is
only somewhat inclined to believe something,
sometimes one is not sure what to believe, some-
times one is inclined to disbelieve something,
sometimes one is quite confident something is
not so, and so forth.

Reproduced with permission from Harman, G. (1986) Change in View (chapters 3 and 4). Cambridge, MA: MIT.
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36 GILBERT HARMAN

How should we account for the varying
strengths of explicit beliefs? I am inclined to sup-
pose that these varying strengths are implicitin a
system of beliefs one accepts in a yes/no fashion.
My guess is that they are to be explained asa kind
of epiphenomenon resulting from the operation
of rules of revision. For example, it may be that
Pis believed more strongly than Q if it would be
harder to stop believing P than to stop believing
Q, perhaps because it would require more of a
revision of one's view to stop believing P than to
stop believing Q.

In contrast to this, it might be suggested that
principles of reasoning should be rules for mod-
ifying explicit degrees of belief In this view, an
account of reasoning should be embedded in
a theory of subjective probability, for example,
as developed by Jeffrey (1983), not that Jef-
frey himself accepts this particular suggestion.
In fact, this suggestion cannot really be carried
out. People do not normally associate with their
belicfs degrees of confidence of a sort they can
use in reasoning. It is too complicated for them
to do so. Degrees of belief are and have to be
implicit rather than explicit, except for a few
special cases of beliefs that are explicitly beliefs
about probabilities.

Let me say why this is so. To begin with,
Kyburg (1961) observes that the Immediate
Implication and Inconsistency Principles would
not be right even as approximations if belief
were a matter of degree.

Immediate Implication Principle The fact that
one's view immediately implies P can be a
reason to accept P

Immediate Inconsistency Principle Immediate
logical inconsistency in one’s view can be a
reason to modify one’s view.

Propositions that are individually highly proba-
ble can have an immediate implication that is
not. The fact that one assigns a high probability
to P and also to if P then Q is not a sufficient
reason to assign a high probability to Q. Each
premise of a valid argument might be proba-
ble even though the conclusion is improbable.
Since one might assign a high degree of belief
to various propositions without being commit-
ted to assigning a high degree of belief to a log-
ical consequence of these propositions, Kyburg
argues that the Logical Implication Principle is
mistaken.

Similarly, each of an inconsistent set of beliefs
might be highly probable. To take Kyburg’s lot-
tery example, it might be that the proposition,

“one of the N tickets in this lottery is the win-
ning ticket” is highly probable, and so is each
propasition of the form, “ticket i is not the win-
ning ticket,” for each i between I and N. So
one might believe each of these propositions to
a high degree while recognizing that they are
jointly inconsistent. Kyburg argues there is noth-
ing wrong with this, so the Logical Inconsistency
Principle is mistaken.

It is not just that these principles have excep-
tions. We have seen that they are defeasible and
hold only other things being equal. But if belief
were always a matter of degree the principles
would not even hold in this way as defeasible
principles. They would not hold at all.

It would be odd for someone to take this seri-
ously in a routine matter. It is contrary to the
way we normally think. Imagine arguing with
such a person. You get him to believe certain
premises and to appreciate that they imply your
conclusion, but he is not persuaded to believe
this conclusion, saying that, although you have
persuaded him to assign a high probability to
each of your premises, that is not enough to
show he should assign a high probability to the
conclusion! This is not the way people usually
respond to arguments.

Or consider the following attitude toward
contradiction. As Jack asserts several things, you
observe that he has contradicted himself. His
response is that he sees nothing wrong, since all
the things he has asserted are highly probable.
This is comprehensible, but it is again different
from the normal way of doing things.

A normal reaction to someone’s refusal to
accept the conclusion of a clearly valid argu-
ment after he says he has been persuaded to
accept the premises, if he gives Kyburg's rea-
son, is to suppose that he does not really accept
the premises after all, but only believes of each
that it is probable. Similarly, we suppose that
a person who says at least one ticket will win
and also says of each ticket that it will not win
does not really believe of each ticket that it
will not win but merely believes of each ticket
that it is unlikely that that ticket will win. We
do not ordinarily think of this as like the case
in which an author believes each of the things
he or she says in a book he or she has written
and also believes that, given human fallibility,
at least one of the things he or she has said in
the book must be false. Such a person is justified
in having inconsistent beliefs, but that does not
show that the Recognized Inconsistency Princi-
ple isincorrect. It only shows that the principle is
defeasible.
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Of course, to say one normally thinks of
belief in an all-or-nothing way is not to deny
one sometimes has beliefs about probabilities.
More important, one often manifests a varying
degree of confidence in this or that proposition
as revealed in one’s willingness to act, for exam-
ple, to bet. But this does not show one normally
or usually assigns explicit levels of confidence or
probability to one’s beliefs. The degree of conhi-
dence one has might be merely implicit in one's
system of beliefs. Subjective probability theory
can give an account of one's dispositions with-
out being an account of the psychological reality
underlying those dispositions.

It might be said one ought to operate using
explicit degrees of belief. This would imply one
should make much more use of probability the-
ory than one does.

Similarly, it might be said that one's goals
should be treated as matters of degree. Since dif-
ferent prospects are more or less desirable, one
ought to assign them different degrees of “sub-
jective utility.” In acting, one should act so as to
maximize expected utility.

1 argue [in Chapter 9 of Change in View] that
this is not right. But even if it were right, such an
appeal to probability theory would not eliminate
the need for reasoning in the sense of change in
view. One's subjective probability assignments
would never be complete, They would often
have to be extended. To some extent they could
be extended by means of the Principle of Imme-
diate Implication by considering the immediate
implications of one's current probability assign-
ments and by allowing for clutter avoidance
and other relevant considerations. Furthermore,
there would also often be cases in which cur-
rent subjective probability assignments would
have to be changed, for example because they
were not consistent with each other. The Princi-
ple of Immediate Inconsistency then has a role
to play. And there are other cases in which one
will want to modify such assignments, for exam-
ple, when one discovers that a current theory
would explain old evidence one had not realized
it would explain (Glymour 1980, chap. 3). And
whatever principles are developed for chang-
ing all-or-nothing belief will apply to changing
degrees of belief, treating these as all-or-nothing
beliefs about probabilities.

Conditionalization

Some probability theorists appear to deny these
obvious points. They seem to suppose that rea-
soned revision is or ought always to be in accor-

dance with a special principle of “conditional-
ization” that applies when one comes to treat
evidence E as certain. The claim is that in such
a case one is to modify one’s other degrees of
belief so that the new probability one assigns to
any given proposition P is given by the following
formula:

old preb (P&E)

new prob (P) = old prob (E)

The quotienton the right-hand side is sometimes
called the conditional probability of P given E,
which is why the principle is called conditional-
ization.

R. C. Jeffrey (1983, chap. I1) shows how
this formula can be generalized to allow for
the case in which evidence propositions change
in probability without becoming certain. Sup-
pose that there are n relevant atomic evidence
propositions E|,...E,, so that there are 2"
strongest conjunctions C;, each containing E;, or
its denial. Then the new probability one assigns
to any given proposition P is the sum of all the
quantities of the following form:

old prob {P&C;)
old prob{C;)

new prob (C;) x

So, let us consider the following hypothesis,
which is widely accepted by subjective proba-
bility theorists:

Reasoning is conditionalization The updating
of probabilities via conditionalization or gen-
eralized conditionalization is (or ought to be)
the only principle of reasoned revision.

One way to argue for this is to try to show that
various intuitively acceptable principles of rea-
soning from evidence can be accounted for if
this hypothesis is accepted (e.g., Dorling 1972;
Horwich 1982).

However, there is a problem with making
extensive use of this method of updating. One
can use conditionalization to get a new probabil-
ity for P only if one has already assigned a prior
probability not only to Ebut to P& E. If one is to
be prepared for various possible conditionaliza-
tions, then for every proposition P one wants to
update, one must already have assigned proba-
bilities to various conjunctions of P together with
one or more of the possible evidence proposi-
tions and/or their denials. Unhappily, this leads
to a combinatorial explosion, since the num-
ber of such conjunctions is an exponential func-
tion of the number of possibly relevant evidence
propositions. In other words, to be prepared for
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coming to accept or reject any of ten evidence
propositions, one would have to record prob-
abilities of over a thousand such conjunctions
for each proposition one is interested in updat-
ing. To be prepared for twenty evidence propo-
sitions, one must record a million probabilities.
For thirty evidence propositions, a billion prob-
abilities are needed, and so forth.

Clearly, one could not represent all the
needed conjunctions explicitly. One would have
to represent them implicitly using some sort of
general principle. Given such a general principle,
one’s total probability distribution would then
be determined, by either (1) the total evidence
one accepts as certain (using conditionalization)
or (2) the various new probabilities assigned to
the C;, (using Jeffrey's generalization of condi-
tionalization). But neither (1) nor (2) is feasible.
Consider what is involved in each case.

The idea behind (1) is to represent the
degrees of belief to which one is presently
committed by means of some general princi-
ple, specifying an initial probability distribu-
tion, together with a list of all the evidence
one has come to treat as certain. Such evidence
will include all immediate perceptual evidence -
how things look, sound, smell, etc., to one at
this or that moment. One will have to remem-
ber all such evidence that has influenced one's
present degrees of belief. But in fact one rarely
remembers such evidence beyond the moment
in which one possesses it (a point [ return to [in
the following part of this chapter]). So (1) is not
a usable approach.

On the other hand, (2) requires that one keep
track of one’s current degree of belief in each of
the relevant conjunctions C;, of evidence propo-
sitions and/or their denials. These are things one
does not have to be certain about, so the relevant
propositions need not be for the most part about
immediate perceptual experience, as in (1). So
the objection that one hardly ever remembers
such propositions does not apply to (2). But (2)
is also unworkable, since the number of relevant
conjunctions C; is an exponential function of the
number of atomic evidence propositions.

These objections assume one sticks with one's
original general principle describing one's ini-
tial degrees of belief and records one’s present
degrees of belief by representing the new evi-
dence accepted as certain or the new probabili-
ties of the various conjunctions C;.

Alternatively, one might try each time to find
a new principle describing one’s updated degrees
of belief in a single general statement. But the
problem of finding such a general principle is

intractable, and anyway there will normally be
no simpler way to describe one's new probability
distribution than the description envisioned in
(1) or (2), so this will not normally be feasible
either.

Doing extensive updating by conditionaliza-
tion or generalized conditionalization would be
too complicated in practice. Therefore one must
follow other principles in revising one’s views. It
is conceivable that all or some of these principles
might refer to strength or degree of belief and
not just to whether one believes something in
a yes/no fashion. But the actual principles we
follow do not seem to be of that sort, and it is
unclear how these principles might be modified
to be sensitive to degree or strength of belief. In
the rest of this book I assume that, as far as the
principles of revision we follow are concerned,
belief is an all-or-nothing matter. I assume that
this is so because it is too complicated for mere
finite beings to make extensive use of probabili-
ties.

POSITIVE VERSUS NEGATIVE
UNDERMINING

I now want to compare two competing theo-
ries of reasoned belief revision, which I will call
the foundations theory and the coherence the-
ory since they are similar to certain philosophical
theories of justification sometimes called foun-
dations and coherence theories (Sosa 1980; Pol-
lock 1979). But the theories l am concerned with
are not precisely the same as the corresponding
philosophical theories of justification, which are
not normally presented as theories of belief revi-
sion. Actually, | am not sure what these philo-
sophical thearies of “justification” are supposed
to be concerned with. So, although [ will be using
the tern “justification” in what follows, as well
as the terms “coherence” and “foundations,” 1 do
not claim that my use of any of these terms is the
same as its use in these theories of justification.
I mean to be raising a new issue, not discussing
an old one.

The key issue is whether one needs to keep
track of one’s original justifications for beliefs.
What [ am calling the foundations theory says
yes; what | am calling the coherence theory says
no.

The foundations theory holds that some of
one's beliefs “depend on” others for their current
justification; these other beliefs may depend on
still others, until one gets to foundational beliefs
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that do not depend on any further beliefs for
their justification. In this view reasoning or belief
revision should consist, first, in subtracting any
of one’s beliefs that do not now have a satis-
factory justification and, second, in adding new
beliefs that either need no justification or are jus-
tified on the basis of other justified beliefs one
has.

On the other hand, according to the coher-
ence theory, it is not true that one’s ongoing
beliefs have or ought to have the sort of justifica-
tional structure required by the foundations the-
ory. In this view ongoing beliefs do not usually
require any justification, Justification is taken to
be required only if one has a special reason to
doubt a particular belief. Such a reason might
consist in a conflicting belief or in the obser-
vation that one’s beliefs could be made more
“coherent,” that is, more organized or simpler
or less ad hoc, if the given belief were aban-
doned (and perhaps if certain other changes
were made). According to the coherence theory,
belief revision should involve minimal changes
in one's beliefs in a way that sufficiently increases
overall coherence.

In this chapter I elaborate these two theories
in order to compare them with actual reasoning
and intuitive judgments about such reasoning. It
turps out that the theories are most easily dis-
tinguished by the conflicting advice they occa-
sionally give concerning whether one should give
up a belief P from which many other of one's
beliefs have been inferred, when P’s original jus-
tification has to be abandoned. Here a surprising
contrast seems to emerge —“is” and “ought” seem
to come apart. The foundations theory seems, at
least at first, to be more in line with our intuitions
about how people ought to revise their beliefs;
the coherence theory is more in line with what
people actually do in such situations. Intuition
seems strongly to support the foundations the-
ory over the coherence theory as an account of
what one is justified in doing in such cases; but in
fact one will tend to act as the coherence theory
advises.

After I explain this I consider how this appar-
ent discrepancy can be resolved. [ conclude that
the coherence theory is normatively correct after
all, despite initial appearances.

The Foundations Theory of Belief Revision

The basic principle of the foundations theory, as
I will interpret it, is that one must keep track
of one’s original reasons for one’s beliefs, so that
one’s ongoing beliefs have a justificational struc-

ture, some beliefs serving as reasons or justifica-
tions for others, These justifying beliefs are more
basic or fundamental for justification than the
beliefs they justify.

The foundations theory rejects any principle
of conservatism. In this view a proposition cannot
acquire justification simply by being believed.
The justification of a given belief cannot be,
either in whole or in part, that one has that belief.
For example, one's justification for believing
something cannot be that one already belicves
it and that one's beliefs in this area are reliable.

Justifications are prima facie or defeasible.
The foundations theory allows, indeed insists,
that one can be justified in believing something
P and then come to believe something else that
undermines one's justification for believing P. In
that case one should stop believing P, unless one
has some further justification that is not under-
mined.

| say “unless one has some further justifica-
tion,” because in this view a belief can have more
than one justification. To be justified, a belief
must have at least one justification. That is, if a
belief in P is to be justified, it is required cither
that P be a foundational belief whose intrin-
sic justification is not defeated or that there be
at least one undefeated justification of P from
other beliefs one is justified in believing. If one
believes P and it happens that all one's justi-
fications for believing P come to be defeated,
one is no longer justified in continuing to
believe P, and one should subtract P from one's
beliefs.

Furthermore, and this is important, if one
comes not to be justified in continuing to believe
P in this way, then not only is it true that
one must abandon belief in P but justifications
one has for other beliefs are also affected if these
justifications appeal to one’s belief in P. Justifi-
cations appealing to P must be abandoned when
P is abandoned. If that means further beliefs are
left without justification, then these beliefs too
must be dropped along with any justifications
appealing to them. So there will be a chain reac-
tion when one loses justification for a belief on
which other beliefs depend for their justification.
(This is worked out in more detail for an artificial
intelligence system by Doyle (1979, 1980).)

Now, itis an important aspect of the founda-
tions theory of reasoning that justifications can-
not legitimately be circular. P cannot be part of
the justification for Q while Q is part of the jus-
tification for P (unless one of these beliefs has a
different justification that does not appeal to the

other belief).
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The foundations theory also disallows infinite
justifications. It does not allow P to be justified
by appeal to Q, which is justified by appeal to
R, and so on forever. Since justification cannot
be circular, justification must eventually end in
beliefs that either need no justification or are
justified but not by appeal to other beliefs. Let
us say that such basic or foundational beliefs are
intrinsically justified.

For my purposes it does not matter exactly
which beliefs are taken to be intrinsically justi-
fied in this sense. Furthermore, | emphasize that
the foundations theory allows for situations in
which a basic belief has its intrinsic justification
defeated by one or more other beliefs, just as it
allows for situations in which the justification of
one belief in terms of other beliefs is defeated by
still other beliefs. As | am interpreting it, founda-
tionalism is not committed to the incorrigibility
of basic beliefs.

A belief is a basic belief if it has an intrin-
sic justification which does not appeal to other
beliefs. A basic belief can also have one or more
nonintrinsic justifications which do appeal to
other beliefs. So, a basic belief can have its intrin-
sic justification defeated and still remain justified
as long as it retains at least one justification that
is not defeated.

The existence of basic beliefs follows from the
restrictions against circular and infinite justifica-
tions. Infinite justifications are to be ruled out
because a finite creature can have only a finite
number of beliefs, or at least only a finite num-
ber of explicit beliefs, whose content is explicitly
represented in the brain. What one is justified in
believing either implicitly or explicitly depends
entirely on what one is justified in believing
explicitly. To consider whether one's implicit
beliefs are justified is to consider whether one
is justified in believing the explicit beliefs on
which the implicit beliefs depend. A justifica-
tion for a belief that appeals to other beliefs must
always appeal to things one believes explicitly.
Since one has only finitely many explicit beliefs,
there are only finitely many beliefs that can be
appealed to for purposes of justification, and so
infinite justifications are ruled out.

The Coherence Theory of Belief Revision

The coherence theory is conservative in a way the
foundations theory is not. The coherence theory
supposes one's present beliefs are justified just
as they are in the absence of special reasons to
change them, where changes are allowed only to
the extent that they yield sufficient increases in

coherence. This is a striking difference from the
foundations theory. The foundations theory says
one is justified in continuing to believe some-
thing only if one has a special reason to continue
to accept that belief, whereas the coherence the-
ory says one is justified in continuing to believe
something as long as one has no special reason
to stop believing it.

According to the coherence theory, if one’s
beliefs are incoherent in some way, because of
outright inconsistency or simple ad hocness, then
one should try to make minimal changes in those
beliefs in order to eliminate the incoherence.
More generally, small changes in one’s beliefs are
justified to the extent these changes add to the
coherence of one's beliefs.

For present purposes, I do not need to be too
specific as to exactly what coherence involves,
except to say itincludes not only consistency but
also a network of relations among one's beliefs,
especially relations of implication and expla-
nation.

It is important that coherence competes with
conservatism. It is as if there were two aims
or tendencies of reasoned revision, to maximize
coherence and to minimize change. Both ten-
dencies are important. Without conservatism a
person would be led to reduce his or her beliefs
to the single Parmenidean thought that all is
one. Without the tendency toward coherence
we would have what Peirce (1877) called the
method of tenacity, in which one holds to one's
initial convictions no matter what evidence may
accumulate against them.

According to the coherence theory, the
assessment of a challenged belief is always holis-
tic. Whether such a belief is justified depends
on how well it fits together with everything else
one believes. If one's beliefs are coherent, they
are mutually supporting. All one's beliefs are, in
a sense, equally fundamental. In the coherence
theory there are not the asymmetrical justifica-
tion relations among one's ongoing beliefs that
there are in the foundations theory. It can hap-
pen in the coherence theory that P is justified
because of the way it coheres with Q and Q is
justified because of the way it coheres with P.
In the foundations theory, such a pattern of jus-
tification is ruled out by the restriction against
circular justification. But there is nothing wrong
with circular justification in the coherence the-
ory, especially if the circle is a large one!

I turn now to testing the foundations and
coherence theories against our intuitions about
cases. This raises an apparent problem for the
coherence theory.
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An Objection to the Coherence Theory:
Karen's Aptitude Test

Sometimes there clearly are asymmetrical justi-
Gcation relations among one's beliefs.

Consider Karen, who has taken an aptitude
test and has just been told her results show she
has a considerable aptitude for science and music
but little aptitude for history and philosophy.
This news does not correlate perfectly with her
previous grades. She had previously done well
notonly in physics, for which her aptitude scores
are reported to be high, but also in history, for
which her aptitude scores are reported to be low.
Furthermore, she had previously done poorly
not only in philosophy, for which her aptitude
scores are reported to be low, but also in music,
for which her aptitude scores are reported to be
high.

After carefully thinking over these discrepan-
cies, Karen concludes that her reported aptitude
scores accurately reflect and are explained by her
actual aptitudes; so she has an aptitude for sci-
ence and music and no aptitude for history and
philosophy; therefore her history course must
have been an easy one, and also she did not work
hard enough in the music course. She decides to
take another music course and not to take any
more history.

It seems quite clear that, in reaching these
conclusions, Karen bases some of her beliefs on
others. Her belief that the history course was
easy depends for its justification on her belief
that she has no aptitude for history, a belief
which depends in turn for its justification on
her belief that she got a low score in history on
her aptitude test. There is no dependence in the
other direction. For example, her belief about
her aptitude test score in history is not based on
her belief that she has no aptitude for history or
on her belief that the history course was an easy
one.

According to the coherence theory, the rele-
vant relations here are merely temporal or causal
relations. The coherence theory can agree that
Karen's belief about the outcome of her apti-
tude test precedes and is an important cause of
her belief that the history course she took was an
easy one, But the coherence theory denies that
a relation of dependence or justification holds
or cught to hold between these two beliefs as
time goes by, once the new belief has been firmly
accepted.

In order to test this, let me tell more of
Karen's story. Some days later she is informed
that the report about her aptitude scores was

incorrect! The scores reported were those of
someone else whose name was confused with
hers. Unfortunately, her own scores have now
been lost. How should Karen revise her views,
given this new information?

The foundations theory says she should aban-
don all beliefs whose justifications depend in part
on her prior belief about her aptitude test scores.
The only exception is for beliefs for which she
can now find another and independent justifica-
tion which does not depend on her belief about
her aptitude test scores. She should cantinue to
believe only those things she would have been
justified in believing if she had never been given
the false information about those scores. The
foundations theory says this because it does not
accept a principle of conservatism. The foun-
dations theory does not allow that a belief can
acquire justification simply by being believed.

Let us assume that, if Karen had not been
given the false information about her apti-
tude test scores, she could not have reasonably
reached any of the conclusions she did reach
about her aptitudes for physics, history, philoso-
phy, and music; and let us also assume that with-
out those beliefs Karen could not have reached
any of her further conclusions about the courses
she has already taken. Then, according to the
foundations theory, Karen should abandon her
beliefs about her relative aptitudes for these sub-
jects, and she should give up her belief that the
history course she took was easy as well as her
belief that she did not work hard enough in the
music course. She should also reconsider her
decisions to take another course in music and
not to take any more history courses.

The coherence theory does not automatically
yield the same advice that the foundations the-
ory gives about this case. Karen's new informa-
tion does produce a loss of overall coherence
in her beliefs, since she can no longer coher-
ently suppose that her aptitudes for science,
music, philosophy, and history are in any way
responsible for the original report she received
about the results of her aptitude test. She must
abandon that particular supposition about the
explanation of the original report of her scores.
Still, there is considerable coherence among the
beliefs she inferred from this false report. For
example, there is a connection between her
belief that she has little aptitude for history, her
belief that her high grade in the history course
was the result of the course’s being an easy
one, and her belief that she will not take any
more courses in history. There are similar con-
nections between her beliefs about her aptitudes
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for other subjects, how well she did in courses
in those subjects, and her plans for the future in
those areas. Let us suppose that from the orig-
inal report Karen inferred a great many other
things that 1 haven’t mentioned; so there are
many beliefs involved here. Abandoning all these
beliefs is costly from the point of view of con-
servatism, which says to minimize change. Sup-
pose that there are so many of these beliefs and
that they are so connected with each other and
with other things Karen believes that the coher-
ence theory implies Karen should retain all these
new beliefs even though she must give up her
beliefs about the explanation of the report of
her aptitude scores. {In fact, we do not really
need to suppose these beliefs are intricately con-
nected with each other or even that there are
many of them, since in the coherence theory a
belief does acquire justification simply by being
believed.)

The foundations theory says Karen should
give up all these beliefs, whereas the coherence
theory says Karen should retain them. Which
theery is right about what Karen ought to do?
Almost everyone who has considered this issue
sides with the foundations theory: Karen should
not retain any beliefs she inferred from the
false report of her aptitude test scores that she
would not have been justified in believing in the
absence of that false report. That does seem to
be the intuitively right answer. The foundations
theory is in accordance with our intuitions about
what Karen ought to do in a case like this. The
coherence theory is not.

Belief Perseverance

In fact, Karen would almost certainly keep her
new beliefs! That is what people actually do
in situations like this. Although the foundations
theory seems to give intuitively satisfying advice
about what Karen ought to do in such a situ-
ation, the coherence theory is more in accord
with what people actually do.

To document the rather surprising facts here,
let me quote at some length from a recent survey
article (Ross and Anderson 1982, pp. 147-149),
which speaks of

the dilemma of the social psychologist who
has made use of deception in the course of
an experiment and then seeks to debrief the
subjects who had been the target of such
deception. The psychologist reveals the
totally contrived and inauthentic nature of
the information presented presuming that

this debriefing will thereby eliminate any
effects such information might have exerted
upon the subjects’ feelings or beliefs. Many
professionals, however, have expressed pub-
lic concern that such experimental deception
may do great harm that is not fully undone
by conventional debriefing procedures. . . .

Ross and Anderson go on to describe exper-
iments designed to “explore” what they call
“the phenomenon of belief perseverance in the
face of evidential discrediting.” In one experi-
ment.

Subjects first received continuous false feed-
back as they performed a novel discrimina-
tion task (i.e., distinguishing authentic sui-
cide notes from fictitious ones)....[Then
each subject] received a standard debriefing
session in which he learned that his puta-
tive outcome had been predetermined and
that his feedback had been totally unre-
lated to actual performance. ...[E]very sub-
ject was led to explicitly acknowledge his
understanding of the nature and purpose of
the experimental deception. Following this
total discrediting of the original information,
the subjects completed a dependent variable
questionnaire dealing with [their] perfor-
mance and abilities. The evidence for postde-
briefing impression perseverance was unmis-
takable.. .. On virtually every measure . . . the
totally discredited initial outcome manipu-
lation produced significant “residual” effects
upon [subjects’] ... assessments. . ..
Follow-up experiments have since shown
that a variety of unfounded personal impres-
sions, once induced by experimental pro-
cedures, can survive a variety of total dis-
crediting procedures. For example, Jennings,
L.epper, and Ross. .. have demonstrated that
subjects’ impressions of their ability at inter-
personal persuasion (having them succeed
or fail to convince a confederate to donate
blood) can persist after they have learned that
the initial outcome was totally inauthentic.
Similarly, ... two related experiments have
shown that students’ erroncous impressions
of their “logical problem solving abilities”
(and their academic choices in a follow-up
measure two months later) persevered even
after they had learned that good or poor
teaching procedures provided a totally suffi-
cient explanation for the successes or failures
that were the basis for such impressions,
...[Other] studies first manipulated and
then attempted to undermine subjects’
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theories about the functional relationship
between two measured variables: the ade-
quacy of firefighters' professional perfor-
mances and their prior scores on a paper
and pencil test of risk performance. . .. [S]uch
theories survived the revelations that the
cases in question had been totally ficti-
tious and the different subjects had, in fact,
received opposite pairings of riskiness scores
and job outcomes. ... [O]ver 50% of the ini-
tial effect of the “case history” information
remained after debriefing.

In summary, it is clear that beliefs can sur-
vive...the total destruction of their original
evidential bases.

Itis therefore quite likely that Karen will con-
tinue to believe many of the things she inferred
from the false report of her aptitude test scores.
She will continue to believe these things even
after learning that the report was false.

The Habit Theory of Belief

Why is it so hard for subjects to be debriefed?
Why do people retain conclusions they have
drawn from evidence that is now discredited?
One possibility is that belief is a kind of habit.
This is an implication of behaviorism, the view
that beliefs and other mental attitudes are habits
of behavior. But the suggestion that beliefs
are habits might be correct even apart from
behaviorism. The relevant habits need not be
overt behavioral habits. They might be habits of
thought. Perhaps, to believe that P is to be dis-
posed to think that P under certain conditions, to
be disposed to use this thought as a premise or
assumption in reasoning and in deciding what to
do. Then, once a belief has become established,
considerable effort might be needed to get rid of
it, even if the believer should come to see that he
or she ought to get rid of it, just as it is hard to get
rid of other bad habits. One can't simply decide
to get rid of a bad habit; one must take active
steps to ensure that the habit does not reassert
itself. Perhaps it is just as difficult to get rid of a
bad belief.

Goldman (1978) mentions a related possibil-
ity, observing that Anderson and Bower (1973)
treat coming to believe something as the estab-
lishing of connections, or “associative links,”
between relevant conceptual representations in
the brain. Now, it may be that, once set up,
such connections or links cannot easily be bro-
ken unless competing connections are set up that
overwhelm the original ones. The easiest case

might be that in which one starts by believing
P and then comes to believe not P by setting up
stronger connections involving not P than those
involved in believing P. It might be much harder
simply to give up one’s belief in P without substi-
tuting a contrary belief. According to this model
of belief, in order to stop believing P, it would
not be enough simply to notice passively that
one's evidence for P had been discredited. One
would have to take positive steps to counteract
the associations that constitute one's belief in P.
The difficulties in giving up a discredited belief
would be similar in this view to the difficulties
envisioned in the habit theory of belief.

But this explanation does not give a plausible
account of the phenomenon of belief persever-
ance. Of course, there are cases in which one
has to struggle in order to abandon a belief one
takes to be discredited. One finds oneself com-
ing back to thoughts one realizes one should no
longer accept. There are such habits of thought,
but thisis not what is happening in the debriefing
studies. Subjects in these studies are not strug-
gling to abandon beliefs they see are discredited.
On the contrary, the subjects do not see that the
beliefs they have acquired have been discredited.
They come up with all sorts of “rationalizations”
{as we say) appealing to connections with other
beliefs of a sort that the coherence theory, but
not the foundations theory, might approve. So
the correct explanation of belief perseverance in
these studies is not that beliefs which have lost
their evidential grounding are like bad habits.

Positive versus Negative Undermining

In fact, what the debriefing studies show is that
people simply do not keep track of the justifica-
tion relations among their beliefs, They continue
to believe things after the evidence for them
has been discredited because they do not real-
ize what they are doing. They do not understand
that the discredited evidence was the sole reason
why they believe as they do. They do not see
they would not have been justified in forming
those beliefs in the absence of the now discred-
ited evidence. They do not realize these beliefs
have been undermined. It is this, rather than the
difficulty of giving up bad habits, that is respon-
sible for belief perseverance.

The foundations theory says people should
keep track of their reasons for believing as they
do and should stop believing anything that is
not associated with adequate evidence. So the
foundations theory implies that, if Karen has not
kept track of her reason for believing her history
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course was an easy one, she should have aban-
doned her belief even before she was told about
the mix-up with her aptitude test scores. This
seerns clearly wrong.

Furthermore, since people rarely keep track
of their reasons, the theory implies that people
are unjustified in almost all their beliefs. This is
an absurd result! The foundations theory turns
out not to be a plausible normative theory after
all. So let us see whether we cannot defend the
coherence theory as a normative theory.

We have already seen how the coherence the-
ory can appeal to a nonholistic causal notion of
local justification by means of a limited num-
ber of one's prior beliefs, namely, those prior
beliefs that are most crucial to one’s justifica-
tion for adding the new belief. The coherence
theory does not suppose there are continuing
links of justification dependency that can be con-
sulted when revising one's beliefs. But the the-
ory can admit that Karen's coming to believe
certain things depended on certain of her prior
beliefs in a way that it did not depend on oth-
ers, where this dependence represents a kind
of local justification, even though in another
respect whether Karen was justified in coming
to believe those things depended on everything
she then believed.

Given this point, [ suggest the coherence the-
ory can suppose it is incoherent to believe both
P and also that all one’s reasons for believing
P relied crucially on false assumptions. Within
the coherence theory, this implies, roughly, the
following:

Principle of Positive Undermining One should
stop believing P whenever one positively
believes one's reasons for believing P are no
good.

This is only roughly right, since there is also the
possibility that one should instead stop believing
thatone’s reasons for Pare no good, as well as the
possibility that one cannot decide between that
belief and P In any event, | want to compare
this rough statement of the principle with the
corresponding principle in a foundations theory:

Principle of Negative Undermining One should
stop believing P whenever one does not asso-
ciate one's belief in P with an adequate justi-
fication (either intrinsic or extrinsic).

The Principle of Positive Undermining is much
more plausible than the Principle of Negative
Undermining. The Principle of Negative Under-
mining implies that, as one loses track of the jus-
tifications of one’s beliefs, one should give up

those beliefs. But, if one does not keep track
of one's justifications for most of one’s beliefs,
as seerns to be the case, then the Principle of
Negative Undermining says that one should stop
believing almost everything one believes, which
is absurd. On the other hand the Principle of
Positive Undermining does not have this absurd
implication. The Principle of Positive Under-
mining does not suppose that the absence of a
justification is a reason to stop believing some-
thing. It only supposes that one's belief in P is
undermined by the positive belief that one's rea-
sons for P are no good.

It is relevant that subjects can be successfully
debriefed after experiments involving decep-
tion if they are made vividly aware of the phe-
nomenon of belief perseverance, that is, if they
are made vividly aware of the tendency for peo-
ple to retain false beliefs after the evidence for
them has been undercut, and if they are also
made vividly aware of how this phenomenon
has acted in their own case (Nisbett and Ross
1980, p. 177). It might be suggested that this
shows that under ideal conditions people really
do actin accordance with the foundations theory
after all, so that the foundations theory is nor-
matively correct as an account of how one ide-
ally ought to revise one's beliefs. But in fact this
further phenomenon seems clearly to support
the coherence theory, with its Principle of Posi-
tive Undermining, and not the foundations the-
ory, with its Principle of Negative Undermining,
The so-called process debriefing cannot merely
undermine the evidence for the conclusions sub-
jects have reached but must also directly attack
each of these conclusions themselves. Process
debriefing works not just by getting subjects to
give up beliefs that originally served as evidence
for the conclusions they have reached but by
getting them to accept certain further positive
beliefs about their lack of good reasons for each
of these conclusions.

What about Our Intuitions?

It may seem to fly in the face of common sense
to suppose that the coherence theory is nor-
matively correct in cases like this. Remember
that, after carefully considering Karen's situa-
tion, almost everyone agrees she should give
up all beliefs inferred from the original false
report, except those beliefs which would have
been justified apart from any appeal to evi-
dence tainted by that false information. Almost
everyone's judgment about what Karen ought to
do coincides with what the foundations theory
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says she ought to do. Indeed, psychologists who
have studied the phenomenon of belief persever-
ance in the face of debriefing consider it to be a
paradigm of irrationality. How can these strong
normative intuitions possibly be taken to be mis-
taken, as they must be if the coherence theory is
to be accepted as normatively correct?

The answer is that, when people think about
Karen's situation, they ignore the possibility that
she may have failed to keep track of the justifi-
cations of her beliefs. They imagine Karen is or
ought to be aware that she no longer has any
good reasons for the beliefs she inferred from
the false report. And, of course, this is to imagine
that Karen is violating the Principle of Paositive
Undermining. It is hard to allow for the possibil-
ity that she may be violating not that principle
but only the foundationalist’s Principle of Neg-
ative Undermining.

Keeping Track of Justification

People do not secem to keep track of the justifi-
cations of their beliefs. If we try to suppose that
people do keep track of their justifications, we
would have to suppose that either they fail to
notice when their justifications are undermined
or they do notice but have great difficulty in
abandoning the unjustified beliefs in the way
a person has difficulty abandoning a bad habit.
Neither possibility offers a plausible account of
the phenomenon of belief perseverance.

[t stretches credulity to suppose people
always keep track of the sources of their beliefs
but often fail to notice when these sources
are undermined. That is like supposing people
always remember everything that has ever hap-
pened to them but cannot always retrieve the
stored information from memory. To say one
remembers something is to say one has stored
itin a way that normally allows it to be retrieved
at will. Similarly, to say people keep track of the
sources of their beliefs must be to say they can
normally use this information when it is appro-
priate to do so.

I have already remarked that the other pos-
sibility seems equally incredible, namely, that
people have trouble abandoning the undermined
beliefs in the way they have trouble getting rid
of bad habits. To repeat, participants in belief
perseverance studies show no signs of knowing
their beliefs are ungrounded. They do not act
like people struggling with their beliefs as with
bad habits. Again, | agree it sometimes happens
that one keeps returning to thoughts after one
has seen there can be no reason to accept those

thoughts. There are habits of thought that can be
hard to get rid of. But that is not what is going on
in the cases psychologists study under the name
of belief perseverance.

This leaves the issue of whether one should
try always to keep track of the local justifications
of one’s beliefs, even if, in fact, people do not
seem to do this. [ want to consider the possibility
that there is a good reason for not keeping track
of these justifications.

Clutter Avoidance Again

We have seen there is a practical reason to avoid
too much clutter in one’s beliefs. There is a limit
to what one can remember, a limit to the num-
ber of things one can put into long-term stor-
age, and a limit to what one can retrieve. It is
important to save room for important things and
not clutter one's mind with a lot of unimpor-
tant matters. This is an important reason why
one does not try to believe all sorts of logical
consequences of one's beliefs. One should not
try to infer all one can from one’s beliefs. One
should try not to retain too much trivial infor-
mation, Furthermore, one should try to store in
long-term memory only the key matters that one
will later need to recall. When one reaches a sig-
nificant conclusion from one's other beliefs, one
needs to remember the conclusion but does not
normally need to remember all the intermedi-
ate steps involved in reaching that conclusion.
Indeed, one should not try to remember those
intermediate steps; one should try to avoid too
much clutter in one’s mind.

Similarly, even if much of one's knowledge of
the world is inferred ultimately from what one
believes oneself to be immediately perceiving at
one or another time, one does not normally need
to remember these original perceptual beliefs
or many of the various intermediate conclusions
drawn from them. Itis enough to recall the more
important of one’s conclusions. This means one
should not be disposed to try to keep track of
the local justifications of one's beliefs. One could
keep track of these justifications only by remem-
bering an incredible number of mostly percep-
tual original premises, along with many, many
intermediate steps which one does not want and
has little need to remember. One will not want
to link one's beliefs to such justifications because
one will not in general want to try to retain the
prior beliefs from which one reached one's cur-
rent beliefs,

The practical reason for not keeping track of
the justifications of one's beliefs is not as severe
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as the reason that prevents one from trying to
operate purely probabilistically, using general-
jzed conditionalization as one’s only principle
of reasoned revision. The problem is not that
there would be a combinatorial explosion. Still,
there are important practical constraints. It is
more efficient not to try to retain these justifi-
cations and the accompanying justifying beliefs.
This leaves more room in memory for important
matters.
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