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K Some Bayesian Background I \

e Orthodox Bayesianisni.€., Bayesiarepistemologyassumes that the degrees
of belief (or credence) of rational agents ak®lfnogorov{29]) probabilities
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e Pry(H|K) denotes an (rational) agesis degree of credence i, given the
corpusK of background knowledgevidence (called’s “prior” for H).

e Pry(H|E & K) denotesa’s degree of credence i (relative toK) given that
(oron a’s supposition thatE. This is also the agent’s degree of belieHn
(relative toK) upon learning Ecalleda’s “posterior” for H, on E, givenK).

« Credences arkolmogorovj21], [27], [12], probabilities[50], on crisp setd54].
x Agents learn\ith certainty[26]) via conditionalizatior{32], [33].
« “Priors” (. Bayesianism itsejfaresubjectivd49], [47], [34], [30], [6].

o | will bracket all of these issues. The problem I'm discussing only getise
if Bayesianism is made more sophisticated along any of these dimensiong|

e For simplicity, | will assume there issinglerational Bayesian probability

K function Pr (and I'll drop the subscript™and the background corpug K”)/

Presented @ Berkeley (HPLMS) 10/02/02

SJSU Philosophy

Branden Fitelson Studies in Bayesian Confirmation Theory 2

K Some Bayesian Background II \

¢ In (contemporary) Bayesian confirmation theory, evideBa@onfirms(or
support$ a hypothesis if learning E raises the probability of H

¢ If learning E lowersthe probability ofH, thenE disconfirms (or
countersupportsH, and if learninge does not changtne probability ofH,
thenE is confirmationallyneutralregardingH. This is a Psrelevancetheory.

¢ Within (Kolmogorov [10], [12]) probability theory, there are mamggically
equivalentways of saying thaE confirmsH. Here are a few:
x E confirmsH if Pr(H | E) > Pr(H).
+ E confirmsH if Pr(E|H) > Pr(E|—H).
x E confirmsH if Pr(H|E) > Pr(H | -E).

e By taking diterences, (log-)ratiogtc, of the leffright sides of these (or other
equiv.) inequalities, alethoraof candidateelevance measures degree of

k confirmationcan be formed.X) ¢(H, E) = 0 if Pr(H | E) = Pr(H). J
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K Four Popular and Representative Relevance Measurjs \

¢ Dozensf Bayesian relevance measures have been proposed in the
philosophical literature (see [31] for a survey). Here are four populardnes
« Difference d(H, E) =q; Pr(H | E) — Pr(H)
. PrH|E
x Log-Ratia r(H, E) =q¢ Iog[g]

Pr(H)
- . a PrE|H)
« Log-Likelihood-Ratio I(H, E) =q4¢ lOg[Pr(EhH)}

* “Normalized Diference™d: s(H, E) =q4¢ PrH|E) - Pr(H|-E) = Pr(ﬂE) -d(H, E)

Studies in Bayesian Confirmation Theory

e Logs are taken to ensure easy satisfaction of relevance crité&t)o ey are
merely a useful convention (they're inessential, but they simplify things).

e The first part of our story concerns tdsagreemengxhibited by these
measures, and its ramifications for Bayesian confirmation theory . ..

aUsers ofd include [7], [6], and [26]. Users afinclude [24], [35], and [25]. Users dfinclude [19],
k[%]’ and [15]. Users o$include [27] and [5]. See [10], [13], and [15] for further references. /
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/ Disagreement Between Alternative Relevance Measur’s \

¢ What kind of disagreement between relevance measures is important?

e Merenumerical(or conventionabr syntactica) differences between
measures are not important, since they need fiet&rdinal judgments of
what is mordess well confirmed than what (by what).

¢ Ordinal differences are crucial, since they cdieet the cogency of many
arguments surrounding Bayesian confirmation theory.

e Forinstance, it is part of Bayesian lore that the observation of a black raven
(Ey) confirms the hypothesisH() that all ravens are blaakore strongly than
the observation of a white shoE4) does (given “actual corpu).

¢ But, given the standard background assumpti#)srf Bayesian accounts of
Hempel's ravens paradox, this conclusiofH, E;) > ¢(H, E,)] follows only
for somemeasures of confirmation(andnot others).

10/02/02

\. Such arguments are said to $ensitive to choice of measyts].
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The Problem of Measure Sensitivitﬂ \

e A detailed study of the literature shows thvatually every argument
involving quantitative Bayesian confirmation theory is sensitive to choice 0
measure [13]! Here are my favorites (I'll briefly discuss three of these):
x Horwich [24] et al. on Hempel's Ravens Paradox
* Horwich [24] et al. on the Confirmational Value of Varied Evidence
x The Popper-Miller ArgumenAgainstBayesianism [41], [16]
* Rosenkrantz [46] and Earman [6] on the Problem of “Irrelevant Conjunction”
x Eells [7] and Sober [52] on Goodman’s “Grue” Paradox
x Earman [6] on the problem of (quantitative) old evidence

e There are many other important measure-sensitive arguments [3], [1], [2].

e One needn't gerrymander or comb the historical literature for Bayesian
relevance measures which fail to undergird these arguments.

f

\. Each of these arguments is valid with respeairity someof d, r, I, ands. j
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Horwich et al. on Ravensé Variety of Evidence' \

e Almost all Bayesian accounts of both the Ravens Paradox and the valpie
of “varied” evidenceite., why more “varied” evidenc&; is more
confirmationally powerful then less “varied” evidenEg) presuppose:

1) If Pr(H | Ey) > Pr(H | E), thenc(H, E1) > (H, E).

e The “normalized” diference measurgviolateg(1).2

e Typically, the advocates of such arguments have used eitber in their
arguments (as it turns oud, r, andl all satisfy (1)).

¢ None of these authors seems to provitel¢pendentreasons to prefer
their measures ovex(or other measures which violate (1)).

e In my [14] and [15], | propose a hovel Bayesian explication of the
confirmational value oindependenévidence, based dn
aSo do Carnap’s [4§67] relevance measuréH, E) = Pr(H & E) — Pr(H) - Pr(E), Mortimer's
[36] measure PE|H) — Pr(E), and Nozick’s [37] measure FE(H) — Pr(E|—H). /

10/02/02
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K The Popper-Miller Argument AgainstBayesianisEI \

e Itisn’t just argument@ccountsvithin Bayesian confirmation theory that are
sensitive to choice of measure. Some well-knawiticismsof Bayesianism
also rest on measure sensitive arguments.

e Most famously, Popper and Miller ([41], [16]) use the following property of
the diference measumto argueagainstBayesianism (generally):

2 d(H,E) =d(H v E,E) +d(H v =E, E).

e As it turns out, neither the log-ratio measurg?2], nor the
log-likelihood-ratio measurk[20] satisfies property (2).

e .. The Popper-Miller argument Eensitive to choice of measure

¢ In the absence of reasons to think tbas a more accurate (and charitable)

\
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reconstruction of Bayesian confirmation theory than eitharl, the
Popper-Miller argument remains (at bestthymematic /
10/02/02
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Tabular Summary of Some Measure-Sensitive Argument‘

Valid wrt relevance measure:

Argument d? r? [? s?

Rosenkrantz on Irrelevant Conjunction Yes | No | No YEs

Earman on Irrelevant Conjunction Yes | No | YEs YEs
Eells on the Grue Paradox Yes | No | No YEs
Sober on the Grue Paradox Yes | No | Yes | YEs

Horwich et al. on Ravens- Variety Yes | Yes | YEs No
Popper-Miller'sCritique of Bayesianism Yes | No | No YEs

Earman’s Old Evidenc€ritique of Bayesianism| Yes | Yes | No No

\_ iz
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K Some Attempts to Resolve the Measure-Sensitivity Proble'-n\

e There do exist a few general arguments in the literature which aim to rule-
all but a small class of ordinally equivalent measueeg,(Milne [35], Good
[18], Carnap [4], Kemeny Oppenheim [28], and Heckerman [22]).

e Others have given “piecemeal” arguments which attaplréicular class of
measures, but fail to rule-out other competing measw@.gs Rosenkrantz
[46], Earman [6], Gillies [16], Eells, and Sober [52]).

¢ In my dissertation [15], | provide a thorough survey of both kinds of
arguments, and | show that none of them is completely satisfactory.

e Most notably, | have seen (in the literatér@o compelling reasons to prefer
the diference measuiover eithed or s.

e Until such reasons are provided, the arguments of Gillies, Rosenkrantz, E

but

blls,

Horwich et al. will remain enthymematic
\ aRecent joint work of Eellg- Fitelson in [8] and [9] has filled this gap in the literature. j
10/02/02

SJSU Philosophy Presented @ Berkeley (HPLMS)

Branden Fitelson Studies in Bayesian Confirmation Theory 10

/ Narrowing The Field I: Symmetries and Asymmetries in Evidential Supporla' \

e Consider the following two propositions concerning a agrdrawn at
random from a standard deck of playing cards (classical nfgiel

E: cis the ace of spades. H: cis somespade.

o | take it as intuitively clear and uncontroversial that:

1. The degree to whick supportsH # the degree to which supportsE,
sinceE £ H, butH £ E. Intuitively, we havel(H, E) > ¢(E, H).

2. The degree to whick confirmsH # the degree to whickE disconfirms
H, sinceE k H, but-E ¢ =H. Intuitively, ¢(H, E) > —c(H, =E).

e Thereforeno adequate relevance measure of suppaftiould be such that
eitherc¢(H, E) = ¢«(E, H) or ¢(H, E) = —¢(H, =E) (for all E andH andK).

¢ Note: for allH, E (andK), r(H, E) = r(E, H) ands(H, E) = —s(H, —E). Both

Branden Fitelson Studies in Bayesian Confirmation Theory 11

KNarrowing The Field II: Our Relevance Measuresas Generalizations of Entailmej\

+o0 if EEH, PrE) >0, PrH) € (0,1)
I(H,E) =10 if E L H, Pr(E) >0, PrH) € (0,1)
—oo if EE=H, PrE) >0, PrH) € (0,1)

Pr-H) ifErH,PrE)>0
e d(H,E) =30 if ELH,PrE)>0
-PrH) ifEE-H,PrE)>0

log| 55| if E = H, PrE) > 0, PrH) > 0

d andl satisfybothof these (a)symmetry desiderata.

10/02/02

\ aThis slide is drawn from recent joint work of EelisFitelson [9].
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e r(H,E) =<0 if E1LH,PrE)>0,PrH)>0
—oo if E £ =H, PrE) > 0, PrH) > 0
PrH|-E) if Er H, PrE) € (0,1)

e H,E)=10 if E 1 H, PrE) € (0,1)
—PrH|-E) if Er —H, PrE) € (0,1)

\
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f Narrowing The Field Ill: Independent Evidence | I \

o Wittgenstein [53] alludes to a man who is doubtful about the reliability pf
a story he reads in the newspaper, so he buys another copy of the same
issue of the same newspaper to double check.

Studies in Bayesian Confirmation Theory 12

¢ To fix our ideas, let’s assume that the story in the NYT reports tHat (
the Yankees won the world series. & be the evidence obtained by
reading the" copy of the same issue of the NYT.

¢ Intuitively, the degree to which the conjuncti@i & E, confirmsH is no
greater than the degree to whiEl aloneconfirmsH.

e Also, it seems intuitive that amdependenteportE’ (say, one heard on a
NPR broadcastyould corroborate the NYT story.

e S0, it seems intuitive that the degree to whieh& E’ confirmsH is

Branden Fitelson

K Narrowing The Field Ill: Independent Evidence Il I \

e How can we explain the epistemicfidirence between these two
examples? Intuitively, a NYT reporE( and a NPR report{’) are
independenin a way that two NYT reportsH;, E,) are not.

Studies in Bayesian Confirmation Theory 13

e Itis notthat the NYT report and the NPR report are Pr-independent
unconditionally since (far more often than not) the two reports will tend
to agree. So, what kind of independence is at work here?

e As Sober [51] explains, the relevant probabilistic fact is tandE’ are
independent —given H(or —H). That is, if we know the truth-value of
H, then the dependence (correlation) betwBeandE’ disappears.

¢ H explainsthe correlation betweel andE’. This is becaus& and E
are joint gfects of the common cause Bs Reichenbach [43] taught us:

\ greater than the degree to whiEh aloneconfirmsH. / K common causes screeff-their joint gffects from each other j
SJSU Philosophy Presented @ Berkeley (HPLMS) 10/02/02 SJSU Philosophy Presented @ Berkeley (HPLMS) 10/02/02
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K Narrowing The Field Ill: Independent Evidence llI I \ / Narrowing The Field Ill: Independent Evidence IV I \

£y Ly e If two pieces of (confirmatory) evidend® andE, are independent

E regarding a hypothests, then the conjunctioi; & E, should confirmH
NYT NPR more strongly than either conjunct does severally:
B 1%
i it NS then ¢(H, B &E,) > (H, E).
H

e E; andE; aredependent —even if we know the truth-value of (gerhaps
if we knew the state of the NYT printing press just prior to publication,
thenthiswould renderE; andE; independent).

e But, E; andE’ areindependent— once we know the truth-value &f.
When this happens, we say thiéiscreens-g E; from E’ or thatE; and
E’ areconditionally independent, given (ér —H).

K. This kind of structure is a “Bayesian Network” [38], [22], [23], [2]. /
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e More precisely, (as C.S. Peirce [39] suggests) the degree of support
provided by the conjunctiok; & E, should simply be theumof the
several degrees of support provided by each conjunct:

BB
it N then o(H, B & By) = c(H, B)+<(H, B).
\_ " J
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f Narrowing The Field Ill: Independent Evidence V I \

e Measured, r, andl satisfy the first of these desideratadpesnot!) [15].
Only measurd satisfies the second (additivity) desideratum [14], [22].

Studies in Bayesian Confirmation Theory 16

e This provides a novel way of adjudicating betwakandl| (indeed, this
adjudicates betwedrand anything else, for that matter).

(partial) explication of the confirmational value of “varied” evidence.

e If “varied” evidence aréndependentthen they will provide a stronger
confirmational boost than “narrow” alependent evidence will provide
— as measured by the log-likelihood-ratifi4].

e According tol (butnotaccording tad), strong independent
confirmational boosts can be provided — even to hypotheses with higl
priors .9, Newton’s gravitational theorif, planetary dat&;, and

\ cometary dat#&,, in the year 1758 when Halley’s comet returned). /

=
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e These ideas about independent evidence can also serve to ground a novel
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/ Extra Slide #1: Degree ofBelief vsDegree ofSupportI \

“But wait a minute!l hasunintuitive behavior. If Prf) is very high, then
H'’s probability cannotbe raised very much, and satitively) H cannotbe
confirmed very strongly. But,deniesthis (whereasl gets this ‘right’)!”

Studies in Bayesian Confirmation Theory 17

e If the question is “How strongly should weelieve H given the
supposition thaE is true,” then the answer will be “very strongly” if
Pr(H) is high (and does not disconfirni). This isnotthe issue.

e I'm asking “How strong is theelation of supporbetweerkE andH”
(assuminge does not disconfirni). And, this doesot always depend
on the prior probability oH — contrary to whatl presupposes.

e WhenE £ H (relevantly), the degree to whick supportsH is maximally
strong and doesiotdepend on PH]). But,d(H, E) = 1 — Pr(H) here.

e Also, | think that in the case ahdependengvidence, the degree of
support doesiot depend on PH). Moreover, if we talk aboubddsrather
K than Pr, this “edgefect” disappears (it is aartifact of [0,1] Pr-scale)j
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K Extra Slide #2: Some Details on Oud and the Limiting (Deductive) Case' \

¢ | claimed that, wheikt £ H, I(H, E) is maximal ), and does not
depend on the prior probability ¢ [if Pr(E) > 0, PrH) € (0, 1)].

e But, if EE H, then PrE|—=H) = 0. Shouldn’t we say thd{H, E) is
undefinedn such cases, since it has a zero denominator?

e There are two ways to handle this. First, one could maintain itn#tge
limit as Pr(E & —H) approaches zetd(H, E) diverges ¢ ). So,I(H, E)
is maximal and doesn’t depend on R}(in such cases.
e Or, more satisfyingly, one could use the alternative measure [28]:
Pr(E|H) — Pr(E|—-H)
Pr(E|H) + PrE|=H)
It is easy to show thaf)I” is ordinally equivalent tdl, and (i) I’ takes on
the valuest+1/-1 in cases wherk (relevantly entailgrefutesH.
K aThis is becausE is a monotone increasing functionldiviz., I’ = tanh{/2)]; see [19]. /

I'(H,E) =

SJSU Philosophy Presented @ Berkeley (HPLMS) 10/02/02
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/ Extra Slide #3: Mere Syntactical Differences Between Measuri \

e Most existing Bayesian measures of suppodt(d) can be written as
some combination of (arithmetic) functions of the posterior and prior
probabilities ofH [i.e., some function of PH | E) and Pr@)].

e Forinstance, the likelihood ratio can be written as follows:
PrEIH) PrH|E)-[1-PrH)]
PrE|-H) [1L-Pr(H|E)]-Pr(H)
¢ One should not put too much weight orere syntactic gierences
between measures. It's thairdinal structurethat matters ...

e Forinstance, one should not conclude that a measure daegenhd on
Pr(H), simply becausene syntactic formulationf the measure doesn’t
happen to contain the string of symbols “R{.

PrH|E) Pr(E|H)

K PrH)  PrE) /
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Extra Slide #4: The Problem of “Irrelevant Conjunction” I \

According to deductive accounts of confirmatieng, Hempel's H-D
account) E confirmsH (roughly) iff H £ E.

Such accounts of confirmation have the following consequence:
©) If E confirmsH, thenE confirmsH & X, forany X

While (3) isnota consequence of Bayesian confirmation, the follovisng
4) If H £ E, thenE confirmsH & X, for any X
Bayesians try to mitigate thefects of (4), by arguing that:

(5) If HE E, thenc(H & X, E) < ¢(H, E), forany X

Such arguments have two problem3:tlley are sensitive to choice of
measure, and (i) they make no appeal to tleelevanceof X.

In [11], | give a new-and-improved Bayesian account.

SJSU Philosophy
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¢ Rosenkrantz [46] provides a Bayesian resolution of the problem of

e Neitherr norl satisfies property (6) [11].

e Rosenkrantz does provide some (pretty good) reasons to reject

e So, itis (at best) unclear how one might consistently complete

~

Extra Slide #5: Rosenkrantz on “Irrelevant Conjunction”

Irrelevant Conjunctiond.k.a, the Tacking Problem) which trades on
the following property of the dierence measure:

(6) If H £ E, thend(H & X, E) = Pr(X|H) - d(H, E).

However, he [45] explicitly admits that he knows of “no compelling
considerations that adjudicate betweedrgndl.

Rosenkrantz’s enthymematic treatment of the tacking problem.

e What's worse, as | will explain later, I think there are good reasons|to

favor | over das a measure of support.

%
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Extra Slide #6: Earman on “Irrelevant Conjunction” ' \

Earman [6] gives a more robust resolution of the tacking problem whic
requires only the following logically weaker cousin of (6):

=

6) If H £ E, thend(H & X, E) < d(H, E).

r violates even this weaker condition, bsatisfieg(6") [11].

In this sense, Earman’s accountasssensitive to choice of measurieg(,
more robust) than Rosenkrantz’s is.

Earman’s account can be bolstered by providing compelling independent

reasons to favad (or I) overr (e.g, see below).

Unfortunately, even the bolstered version of Earman’s account is
inadequate. | provide a new and improved Bayesian resolution of the
problem of irrelevant conjunction in [11]. /
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Extra Slide #7: Goodman’s “Grue” Paradox ' \

Goodman presents an example involving the following two hypotheses
(H andH’) and observation reporEf:

H: All emeralds are green.

H’: All emeralds are grue.
E: All emeralds that have been observed are greegr(e).

Where, the predicate “grue” is defined as follows:
x is grue if and only if eitherij x has been observed ards
green, ori{) x has not been observed ards blue.

Bayesian answers to Goodman’s “new riddle of induction” have aimed|to
establish thaH is better supported b thanH’ is. That is, Bayesians
have tried to show that{H, E) > ¢(H’, E).

As we have seen, at least two Bayesian accounts along these lines (tHose

of Eells and Sober) are sensitive to choice of measure

/
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Extra Slide #8: Eells on Goodman’s “Grue” Paradox

e Eells [7] ofers a Bayesian account of the Grue paragok.§,
Goodman’s “new riddle of induction”) which trades on the following
property of the diference measurevteres, s are:

B =df Pr(H1 & E) - Pr(H2 & E), ands =q¢ Pr(H; & —E) — Pr(H2 & —E)]:

) If 8> 6 and PrE) < % thend(H1, E) > d(H,, E).

e Neitherr norl satisfies property (7).

¢ Eells does provide reasons (as reported in a paper by Sober, see
below) to prefer the dierence measurover the log-ratio measure
r, but he does not supply reasons to prefeverl.

e Pending such reasons, Eells’s argument rematisymematic

Moreover, | will later provide reasons to faviooverd. J

10/02/02
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e Sober [52] describes a more robust Bayesian account of the Grue parad

o
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Extra Slide #9: Sober on Goodman’s “Grue” Paradox \

which exploits the following weaker property df

(7) If Hy, Hy entail E and Prf;) > Pr(H,), thend(Hy, E) > d(H», E).

¢ r violates even this weaker condition, bgatisfiey(7’).

¢ In this sense, Sober’s resolution of Goodman'’s “Grue” paradtess

sensitive to choice of measutiee(, more robust) than Eells’s is.

e And, like Eells, Sober does provid®mereasons to prefattor.

e However, as | explain in my [13] and [15], these reasons (which are

borrowed from Eells) are not very good reasons to preferr.

e Like Earman’s account of “Irrelevant Conjunction,” Sober’s account of

“Grue” can be bolstered by providing compelling independent reasons t(

favord (orl) overr (e.g, see below). /
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Extra Slide #10: Earman on the Quantitative Problem of Old Evidencﬂ \

Earman [6, pp120-121] argues that quantitative Bayesian confirmation
theory, together with the “radical probabilism” offtkey [26] does not sftice
to avoid Glymour's problem of old evidence [17,.[§8-69].

His argument presupposes that Bayesianglitseneasure degree of
confirmation, and it rests on the following fact abdut

(8)

This argument has two flaws. First, (8) does holdd@ndr, but it doesnot
hold forl or s (contrary to what Earman suggests [6243, note 8]). Second,
this argument only applies to the casedefluctive evidenddH £ E).

If HEe E, then PrE) ~ 1 = d(H,E) ~ 0.

As it turns out, we can avoid Earman'’s objections, by using instead ofd:

9 Evenif HE E andPr(E) ~ 1, 1(H, E) can bearbitrarily large.

As Joyce [27] and Christensen [5] point ostalsosatisfies (9).

/

SJSU Philosophy

Presented @ Berkeley (HPLMS) 10/02/02

Branden Fitelson

Studies in Bayesian Confirmation Theory 27

(Re

(1]
(2]
(3]

(4]
(5]
(6]
(7]
(8]

E)

@] R. FestaBayesian confirmatigrExperience, Reality, and Scientific Explanation (M. Galavotw

ferences

L. Bovens, B. Fitelson, S. Hartmann, and J. Snydeq odd (not) to be true? A reply to Erik J.
Olsson British Journal for the Phil. of Sciforthcoming)http://fitelson.org/bjps.pdf.

L. Bovens and S. HartmanBayesian networks and the problem of unreliable instruments
Philosophy of Scienc9 (2002), 29-72.

D. Bradley and B. Fitelsoriylonty hall, doomsday, and confirmatiofnalysis(forthcoming)
http://fitelson.org/monty.pdf.

R. Carnaplogical foundations of probabilitysecond ed., University of Chicago Press, 1962.
D. ChristensenMeasuring confirmationJournal of Philosoph)XCVI (1999), 437-61.

J. EarmanBayes or bust?MIT Press, 1992.

E. Eells,Rational decision and causalitCambridge University Press, 1982.

E. Eells and B. Fitelsoryleasuring confirmation and evidenckmurnal of Philosoph)XCVII
(2000), no. 12, 663—672¢tp://fitelson.org/dccfin.pdf.

, Symmetries and asymmetries in evidential sup@iriosophical Studie$07(2002),
no. 2, 129-142ttp://fitelson.org/symmetry.pdf.

SJSU

Philosophy Presented @ Berkeley (HPLMS) 10/02/02

~




Branden Fitelson Studies in Bayesian Confirmation Theory 28 Branden Fitelson Studies in Bayesian Confirmation Theory 29

K A. Pagnini, eds.), Kluwer Academic Publishers, 1999, pp. 55-87. \ ( Philosophy of Scienc4 (1987), 470-72. \

[11] B. Fitelson,Putting the irrelevance back into the problem of irrelevant conjuncgtiorthcoming in [21] A. Hajek,What conditional probabilities could not p8yntheséforthcoming), 2002.
Philosophy of Sciencattp://fitelson.org/ic.pdf.

[22] D. HeckermanAn axiomatic framework for belief updatddncertainty in Artificial Intelligence 2,

[12] , Review of Joyce’s [27Mind (forthcoming)http://fitelson.org/joyce.pdf. Elsevier, 1988, pp. 11-22.

[13] » The plurality of Bayesian measures of confirmation and the problem of measure sensitjvity [23] E. Horvitz and D. HeckermaiThe inconsistent use of certainty measures in artificial intelligence
Philosophy of Sciencé6 (1999), S362—-S37&;tp://fitelson.org/psa.pdf. research Uncertainty in Artificial Intelligence 1, Elsevier, 1986, pp. 137-151.

[14] , A Bayesian account of independent evidence with applicatiimitosophy of Sciencé8 [24] P. Horwich,Probability and evidengeCambridge University Press, 1982.

(2001), no. 3, suppl., S123-S140tp: //fitelson.org/psa2.pdf. o ] ]
[25] C. Howson and P. UrbacBcientific reasoning: The bayesian approa®ipen Court, 1993.

[15] , Studies in Bayesian confirmation thepBh.D. thesis, University of Wisconsin—Madison
(Philosophy), 20015ttp: //fitelson.org/thesis. pdf. [26] R. Jefrey, Probability and the art of judgmen€ambridge University Press, 1992.
[16] D. Gillies, In defense of the Popper-Miller argumeRhilosophy of Sciencg3 (1986), 110-113. [27] J. JoyceThe foundations of causal decision theaBambridge University Press, 1999.
[17] C.Glymour,Theory and eviden¢®IT Press, 1980. [28] J. Kemeny and P. Oppenheildegrees of factual suppor®hil. of Sci.19 (1952), 307-324.
[18] 1. Good,The best explicatum for weight of evidendeurnal of Statistical Computation and [29] A. Kolmogorov,Foundations of probabilitysecond english ed., AMS Chelsea Publishing, 1956.
Simulation19 (1984), 294-299. [30] H. Kyburg, Subjective probability: criticisms, reflections, and problethsPhilos. Logic7 (1978),
[19] , Weight of evidence: a brief surveBayesian Statistics 2, North-Holland, 1985, no. 2, 157-180.

Pp. 249-269. [31] , Recent work in inductive logi®Recent Work in Philosophy (T. Machan and K. Lucey,
QO] , A Reinstatement, in Response to Gillies, of Redhead’s Argument in Support of Inductign \ eds.), Rowman & Allanheld, 1983, pp. 87-150. j
SJSU Philosophy Presented @ Berkeley (HPLMS) 10/02/02 SJSU Philosophy Presented @ Berkeley (HPLMS) 10/02/02
Branden Fitelson Studies in Bayesian Confirmation Theory 30 Branden Fitelson Studies in Bayesian Confirmation Theory 31

62] 1. Levi, Changing probability judgementBatrick Suppes: scientific philosopher, Vol. 1, Syntf@ 64] P. Roeper and H. LeblanBrobability theory and probability logidUniversity of Toronto, 1999.\
Lib., vol. 233, Kluwer Acad. Publ., 1994, pp. 87-108.
[45] R. RosenkrantZioundations and applications of inductive probabiliBidgeview, 1981.

[33] P. MaherBetting on theoriesCambridge University Press, 1993.
[34]

[35] P. Milne, log[p(h/eb)/p(h/b)] is the one true measure of confirmatjdthilosophy of Sciencé3
(1996), 21-26.

[46] , Bayesian confirmation: Paradise regainéikthe British Journal for the Philosophy of

Scienced5(1994), 467-476.

, Subjective and objective confirmatidPhilosophy of Sciencé3(1996), 149-174.

[47] R.D. RosenkrantBayesian theory appraisal: a reply to Seidenféltieory and Decisiot1

(1979), no. 4, 441-451.
[36] H. Mortimer, The logic of inductionPrentice Hall, 1988. ) . ) o . )
[48] D. Schum,The evidential foundations of probabilistic reasonidghn Wiley & Sons, 1994.
[37] R. Nozick,Philosophical explanationddarvard University Press, Cambridge, 1981.
[49] T. SeidenfeldWhy | am not an objective Bayesian; some reflections prompted by Rosenkrantz
[38] J. PearlProbabilistic reasoning in intelligent systems: Networks of plausible inferdvioegan Theory and Decisiodi1 (1979), no. 4, 413-440.

Kauffman, San Francisco, 1988.
) - ) ] ] [50] G. ShaferA mathematical theory of evidenderinceton University Press, 1976.
[39] C. Peirce;The probability of inductionPopular Science Monthly2 (1878), 705-718.

[40] K.P The logic of scientific di Routledge, 1992 [51] E. SoberJndependent evidence about a common caBkédosophy of Sciencg6 (1989), 275—-287.
. Popper,The logic of scientific discoveriRoutledge, .

[52] , No model, no inference: A bayesian primer on the grue prop@rme! The New Riddle of

[41] K. Popper and D. MillerThe impossibility of inductive probabilitiNature302(1983), 687—688. Induction (D. Stalker, ed.), Open Court, 1994.

[42] M. RedheadQn the impossibility of inductive probabilitfhe British Journal for the Philosophy of
Science36(1985), 185-191.

@] H. ReichenbachThe direction of timgUniversity of California, 1956. J @] L. Zadeh Probability measures of fuzzy evertsMath. Anal. Appl23 (1968), 421-427. J

[53] L. WittgensteinPhilosophical investigationdacmillan, 1953.

SJSU Philosophy Presented @ Berkeley (HPLMS) 10/02/02 SJSU Philosophy Presented @ Berkeley (HPLMS) 10/02/02






