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Richard Pettigrew’#\ccuracy and the Laws of Credens@amarvelous bookl agree withmost

of it, but | willFraise a few worries about soneéits claims In particularwill take issue with

(1) Pettigrew'shandling ofBronfman’sobjection;(2) hisrejecton of dominance reasoning when
the dominant-gption fail satisfycertain requiremeastof rationality, and (3) his commitment to
anaccuraeyonly epistemology on which, “the only constraints evidence can place on credence
functions come from considerations of accuracy, together with detrsanetic principles” (p.

29) lwill argue thatPdtigrew’s accuracyonly approactshould be replacedith what | callan

accuracycenteredepistemology.

1. The Bronfman Objection (Chapter 5)

In 2003 Aaron*Bronfman devised a clever objection tatwiracydominance argumeifor
probabilism. This argument shows thatkinaccuracy scoreassociatesachincoherent
crecencefunctionc with anon-emptysetD, (c) of probability functions that dominate it. sA
Bronfmanobservesit is easy tdind pairs ofscoredor which D, (c) andD,+(c) aredisjoint. This
seens worryingbecausgewhile | apparently encourageshift fromc to somestate inD, (c), I *
seems t@ncourage ahift into D« (c). But, if bothscoresarelegitimate thennosinglecoherent
credal statésunivocallyrecommended asiamprovement o. Even worse, shifting form
into D, (c) canmakecredencetessaccurate according td. In light of this, Bronfman argues
that the dominance argument depends offidise assumption thatrecencesvhich aredefective
according to each accuracy scoretaerebydefective full stop. If the variousscoresdo not
speak with one voiceyhy listen to any of them?
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Pettigrew take8ronfmaris objectionseriously pp. 75-76) and seeks tavoid it by imposing
strong symmetry conditiofnateliminates every candidaéecuracy scorbut one {he Brier
scorg. | once suggestesbmethingsimilar, notingthatBronfman’s problem evaporatds‘only
onefaccuracy scofifunctions as the correct measure of epistemic disutility incanyext”
(2009, p. 290),.1 have misgivings ab®dttigrevis symmetry equirement, thoughwill not
discusghemhere, and | no longdrelievethat any singleinaccuracy scoreill be optimal either
acrosor within‘contextsof epistemicevaluation. The class of legitimate scorisseasilywide
enough tesustainBronfman’s objection.Yet, the objectiomo longer troubleme | have come
to appreciatehat itskey premisas false: | andl* do notmakeincompatible recommendations
whenD, (c).andD,+(c) are disjoint. The various inaccuracy scor@s speak univocally, though

they don’t'say-quitas much age might have thought.
Bronfmarissebjection is based on the following premise

Dominators. A person with dominated credences should always move to some

dominating alternativef she can

This is false:Dominance principles atenockout ruleshat prohibit dominated alternatives, but
(absent furtherinformatiorsay nothing abowhichundominated alternatives are optimain
argument which shows thaaehoption insetY is dominated bysome option in seX gives us a
decisive reason to avols, but nareason to embrace aXy(unless weindependently know that
the best option is either KorY). The saméolds for credastates.When | show you that your
credences aredominated by everythinig D, (c), | amnotrecommenahg that you adopt one of
this set'smembers agour cre@l state Rather, | antelling you to consult youiotal evidence to
see which credencdsbestsupportsin D, (c) or not. Contra Dominatorst canbe a mistake for
someonavith dominated credences a@dopt a dominating alternativeyen when she can
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Toillustrate consider a argumentriom Easwaran and Fitelson (2012) which purports to show
thatthe requirement cdiccuracy nosdominance conflicts with therincipal Principle Ignoring

complexities about undermining informatibihe Rinciple reads as follows:

PP, If'abelieverwith credences setsc(Tp) > 0 whereT, saysthat the probability
functionp gives the actual current chances, thehould satisfyc(e[T,) = p(e). So, if
shelearns (or knows) that is theactualchance function then she should align her

credences witlp’'s values.

Easwaran and Fitelsomagine abelieverwho knows that particularcoin toss is biased 0.7
for Heads/@and whaassigis incoherent credences of 0.7Headsand 0.2 tdrails. Theyclaim
that invokingacaracydominance to rule out teeincoherent0.7, 0.2 credhl stateviolates
PPbecausdwith | = Brier) noprobability functionthat dominates itassigis Headsa value
of 0.7. Butywhy is that relevant? nlg¢sstheincoherenbelieveris required tadopt acredl
statethat dominate$0.7, 0.2 this is anon sequitur But, while accuracy dominangarohibits
herfrom holding0.7, 0.3, it doesnot follow that she should holsbme state i, ({0.7,

0.2). Instead.she shouldfigure out whichcoherenstate, whether i, ((0.7, 0.2) or outside
it, is bestsupported byer evidenceand adopt it.

What state might that be®@n my view, any theory of evidence consistent \aithaccuracy

basedepistemologymustsatisfy.

SurPORT If laws of rational estimation require a believer with total eviddnoe
haverarhigher estimate for the inaccurack tifan for the inaccuracy of, then
b*«issbettersupported by thanbis.

Thechallengetlies in explaining when believers are rationally required to have a higher estimate

of inaccuraeyfer one credence function than anothewoprinciples seenmon-negotiable:

SUPRORTHom. If b* accuracy dominatds thenb* is better supported thdnby every

consistent body of evidence.

! Hereeach candidate chance is assdruesatisy: p(Tp) = 1;p(E) = 1 whenevec(E) = 1;p encodes no
other “inadmissible” evidence in the sense of Lewis (1980). Pettidismussiorof what happens when
these restrictions are lifted (Chapter$ B is splendidly illuminating.
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SUPPORTey. If E contains enough information ababijective chance® determine
that theobjective expectethaccuracy ob* exceeds that df (andif E contains no

inadmissibledatg, thenb* is better supportedy E thanb is.

The firstprincipleentailsthat if bg is nominated sithe bessupportedtredalstategivenE, then
be must be a probability. So, we should hottherent credence® matter what auevidence
The second principleill help usfix on the rightoherent credenceghen we know enough
about chances tmakeinferencesaboutobjective expected accuracidgplying these principles
to theEaswaraftitelsonexample, we should sdlyat(i) all the credenceis D,({0.7, 0.2) are
bettersupported thaf0.7, 0.2 by the evidenceh(Headd = 0.7, but(ii) thecredence function
bestsupportedy that evidences (0.7, 0.3, just asPPsays.

As this case illustrated,is no problenwhen two inaccuracy scorégndl* generate different
dominance sets fmomec since abelieverwho holdsc is notrequired to adopt eredal statén
eitherset 'Whethelinaccuracy is measured byr |*, she is advised thold thecredencebest
supported by her evidenég i.e., thog that havehe lowest estimateidaccuracyin light of E.
Since these credencesght notbe ineitherD,(c) or D,+(c), Bronfman’s objection neveyets off
the ground.

There wouldbe aresidualworry if, for somekE, the credencesith the lowest estimatedvalue
differed from thosavith the lowest estimated -value. But, thiswill neveroccuras long asur
theory of evidences comprised of normef probabilisticform. Such normsvill alwaysrequire
abeliever withstotakvidencekE to estimate credaccuraciesising expectationsalculatedwith
aprobability functionpe.? Since inaccuracy scorese strictly propepe will alwaysuniquely
minimize peg-expectednaccuracy with respect tmthl andl*. Sq, the rightway to“proportion

one’s belief to the evidence” will not depend on which stsed

2. Does DominanceNeed Strengthening?(Chapter2)

This readingof dominance arguments raises questions adrmather aspect of Pettigrew’s view
He claims thathe mere fact thatis accuracy dominated is insufficiebly itself,to undermine

% This assumeshat there will be ainiqueprobability pe for every consistent body of eviderEgbut
nothing important would change if norms of evidereamommendedetsof probabilities
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its credentials as a rational credence functib's:dominance ot only counts againstwhenb
meets some minimal condition$ rationalty (specifically, being both undominated and not

overly “modest).

Thisis net hewdominance principles are normalipnderstood. Ordinarily, i\ is dominates,
thenB is deemed unchoiceworthy even whers unchoiceworthy.As far as | can see, the only
reason to beempted toward Pettigrew’s view is the mistaken idea that, in addition to knocking
out dominated alternatives, dominance arguments provide a kamtlofsemerfor dominating
alternatives. The suggestion would be that in invokiisgdominance to torped® we implicitly
proposeA asa'serious contender for choiceworthiness. If this igine thenwe surely would
wantA to meetcertain minimen standardsf rationality before using it in dominance arguments.
However when:we point out tha& dominated3, we imply nothing abouf’s choiceworthiness
(unless wealready happen to know theitherA or B is sure to be our best optiorfPerhaps

every option that dominatésis atrocious It doesi't mattet B fails to bechoiceworthy simply
because it is dominated Bpmething This something need not itself be choiceworthy.

Thisreflects the general situatiotf. we keep in mind that usin§s dominance oB to eliminate

B does not'eemmit u® recommendind\ in any way (except to say that it is better tBynthen

we will pet’be tempted to restridbminance argumenksy requiringthe dominat alternativeto
clearsome baor have some propertiaat allserious contenders for choiceworthiness must have.
In particular,tgprovethatc is impermissible weneedonly showthatD,(c) is non-empty. This

tells us that is not the best justified state givear evidence, and that’s all we netmknockit

out of contentior.

3. Accuracy=Only Epistemology (Chapter 10)

Pettigrewmight.object tahe forgoingoecause, bgmbracing 8PPORT | amstraying from the
accuracyonly.path. My error, he contends, lies in thinking that norms of evidence “have their

source bothrin the value of respecting evidearatin the value of accuracy(p. 29)while the

? pettigrewoffers a version of the ofthame your forturfegameto showthatbeing dominatedoesnot
prevent an option from being choiceworthifieneveryoption is dominatedp. 21) Heassumeshe case
cannot be a “rational dilemmalith no choiceworthyoptions | have the oppositeiew: decisions in
which every option is dominated awgional dilemmapar excellence See my20xx).
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correctapproach wouldlerivethem flom accuracy considerationg decisiontheory. The
situationis a bitmorenuanced than Pettigrew makes owuthile do| deny that evidential norms
like PP, or any norm beyond Dominance, candd®@vedsolelyfrom the requirement to have
accurate beliefd also denythat“respectingevidence” § aseparateepistemic good that stands

apartfrom aceuracy.Let me start with theerivation point.

Pettigrewaims to derivell legitimate norms of evidendeom pureaccuracy nor by means of
purely “decisiontheoreti¢ principles that aréree ofall evidential entanglements(preserve
the accuracynly character of the derivationsUnfortunately, the decisiatimeoreticprinciples
that Pettigrewnvokes ardar from epistemicallyinnocent. His justificationof PP provides an
example. Ignoringsubtleties Pettigrewseeks talerivePPfrom the followingallegedly

decisiontheoreticnorm:

ChaneeDBominance(CD): It is impermissible for a rational agent with credenceso
cheosen.overo* when for every probability functiop with c(T,) > 0, the p-expected
utility of 0* exceeds that ad.

In reality,CD"is"a canjunctionof a decisiontheoreticprinciple and anorm ofevidence. Toee
why we needgsome terminology. Kedal state can be modelegither precisely as singlesharp
credence functionsmprecisely assets ofsuch functions; ovaguely as“fuzzy” sets of such
functions.g On any of these models can make sense of the idea thatliever'scredal statés
confined to.a.familpf probability function<C, i.e.,her credaktate is either an eleme(pirecise)
a subsetimprecise)or a fuzzy subsgivague)of C. Lasty, say thap is acandidate chanctor a
believer justvhenher cedal state is confined thesetCh ={c: c(T,) > 0}. In theseterms we

can write"CD"as a conjunction of twadependentequirements

EU"A"agent whose credal state is confine€tshouldprefero* to o whenExp.(u(o)) >

Exp:(u(0*)) for everyc € C.

Chance Expert(CE). Assuming tht chances are probabilitiesheliever’s credal state
should be confined to the convex closure of the set of her candidate chancesthehis is
setCh" of functionsc(e) = =, 1,-p(e) wherep ranges ove€h, and wherefor eachp, the

Ap are nonAegative real numbessinming to 1.
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EU is a decisiortheoreticnormif ever there was oneCE is plainly epistemic it tells believes
how to proportion the strength of their beliefs to evidence abeutbjective chancedt asksa
believerwith sharpcredenceso satisfyc(e) = X, ¢(Tp)-p(e) — equivalentlyc(e|T,,) = p(e) for all
p € Ch — so that hecredenceareher expectations of trehances (Thosewith imprecise/
fuzzy beliefswill have credal stategven bydeterminate/fuzzgulses Ch*.) Taken together
EU and CEequire.an agent’'subjective expectations smree with her estimates thie objective

chanceexpectationsso thateExp.(e) = EXpo(EXpen(®)). CD follows directly.

Unfortunately, tiis nice connectioetween objective and subjective expectatimmy holdsif

we assum&@othEU and CE NeitherChance Dominanaeor the Principal Principleanbe
derivedfrom/EU alone. To see wl, go back andereadPettigrew’sdiscussiorof CD on p. xx

of thePrecis “The Principal Principle... is a variant of a law of rational choice that we might
call Chance Dominance... So you should take it.’eréhis a lacuna in this reasoninghe only
“law of rational choice’in viewis EU, which has you buy the bet only if yosubjective
expecttion of its payofexceed£1 (with utility = money). But, how dave get from “the bés
objectiveexpecteditility exceed€£1” to “your subjectiveexpected utilityfor it shouldexceed
£1"? Tao bridgehis objectiveto-subjective gapve needCE, which confines to {p : p(head$ >
0.6}. If we did"not requirehis, then you would have n@asono assign an expected utility in
[1.2, 2]. More generallyyou have no reason to align your subjective expectations with the
chance expectations unless y@ayve reason talign your credences withe chancesSo,CD
presuppose€E. But, CEis merelyPPgeneralizedo cases whereredences might not be sharp!

We have no accuraaynly justification for the Principal Principle here.

Thecircular pattermecurswhen opions are credal states afdis)utilities arel -values Here
Chance Dominance is agarconjunction of a decisiatfteoretic norm and an evidential one.

Minimize Subjective Estimated Inaccuracy (El). A believer'swhosecredal state is

confined toa set of probabilitie€ is committed to regardinigr as a better credal state

to oceupy tham whereverExp:(l (b)) > Exp:(l(b*)) for everyc € C.

Chance Expert(CE). Assuming that chances are probabilities, an epistemically
rational believer’s credal state should be confine@g the convex closure of the set
of her candidate chances
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As beforejt takesbothnorns to justifyPP. And, again as beforthere is naignificant
difference betwee@E andPP. We have no nookcular, accuracyonly justificationfor the

PrincipalPrinciplehere

Pettigrev-briefly considers the objectidram raising(pp.129-132), butdismissest by arguing
that

(i) CD is noworse off tharaccuracy nordominance. Even though El-plus-probabilism
entalils accuracy nedominance, using to justify probabilisnrdoes not beg the

guestion This isbeause accuracy nesiominance isnorebasicthanprobabilism.

(i)  ChanceDominancamore basi¢than PP and Checause (ii-a) it bindsbelieverswho
lack'precisecredence functions, and whether or not they are coheah{irb) while
PPand CErequirecredences to beonfined toCh*, CD onlyhasb* preferredto b “on

rare occasions” where alandidate kbance assignb* alower expected inaccuracy

| am not persuaded. (i) ignores a kdéfedencebetween the caseshe power of dminance
reasonings that itdoes not depend drow credencesreapportioned out among events. When
know o* dominates according to youdesires| do not need to knoanythingabout your
beliefs to-conclude thatis not your best choicd.don’t even need to know whether you are
coherent! Choosing dominated optiomswrongfor incoherent agenter the same reasatis
wrong for coherent oned:commits one to incurring sure losses or passinguuggairs.
Likewise, mhenb* accuracy dominatdsyou are obliged tseeb as suboptimalvhateveryour
beliefs So, &curacy non-dominance folks from H along without any help from probabilism,
whichis why we can usthe formerto justify the latter This isnottrue for El and CE. Sohére

IS no parity.here.

As to (ii-a), my formulation ofCE rendersts first partmoot. CE does noforce believers to
adoptprecisescredencesiless theyave precise beliefs about precise chantiedoesaskthem
to occupyeredal states (precise, impreciegzy) confined toCh*, but CDrequires thigoo! If
all candidate chances goeobabilitiesit can be proven thafipr anyinaccuracyscorel, the only
way to avoid beinghance dominateid by havinga credal statevholly confined toCh”.

(Theorem 1.D.5, p. 92). HAis won't be truefiincoherenthancesre allowed butin that cas€CD
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can sometimesecommend* over ¢ even whert dominates*, somethingan accuracypased

epistemologywill never permit

Pettigrewdefends (iib) by sayingthat D “merely says that, on the rare occasions on which [the
candidate chances] all agree in their ordering of two credence functions with respect to
accuracy ... you should adopt that ordering yourself.” (132) fiailkes it eem as iCD is a

limited, local nom that appliesnuch lesdgrequentlythanCE and PP In fact, it applies just as
widely. Fornondrivial cases,tierewill be infinitely many pairsi§*, b) whereb* chance
dominatedy’ CD requires that,in anysuchpair,a believe's credal statenustnot contain a
chancedominatedb. As already noted, the only way émsure this is by having a credal state
confined withinCh™, just asCE requires.

4. Accuracy-Centered Epistemology

The lesson heris that we should replace the dream of arcuracyonly epistemology withihat
of anaccuracycenteredepistemologyhat (a) concedebatevidential norms, like BRamotbe
derived framaccuracyconsideréionsalone, and yet (b) does not embraespecing evidence”

as an independengoal that stands apart fraimat of havingaccurae beliefs

To see howthis, can be achieyadte first thamany evidential norms can flamedasexpert
principles LetII be aprobabilistic information sour¢ée., a random variable whose potential
values are probability functions about whicheliever mighhave orgainevidence.IT might be
the chances at & meteorologist'§orecastchance of rainmy credences this afterngaor even
the actual truthvalues LetIT, meanthat the (rigidly designated) probabilgygivesIT’'s actual
values. Asbeliever withcredences defers td1 as anexpertwhenc(I1p) > 0 andc(e|[1p) = c(e).

It followsdirectly thatherestimateswill be her expectations of the expsrépectations.An
expert principlerequiregrationalbelieves with credences andevidencek to defer to someél

as an experthustelling believers how to update their besien light of evidence about an

expert'svaluesPP is an expert principle wilfi asthe current chances.

We can relate the notion of an epistemic expert to considerations of accuracy using two closely
related conceptsvherep ranges oveall probabilities withc(IT,) > 0 andb ranges over alll

credencs).
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e cseed] astrustworthywhenExpemp) (1 (b)) = EXpeeirp) (1(p)), with equality iffp = b.
o cseedlI asreliable whenExp:(1 (b)) > Expe(1 (IT)) = Zp c(ITp)-EXpegeirip) (1 (P))-

If a coherént.believer treal$ astrustworthy thenlearninglp (and no moreleads her tohave a
lower expectation fop’s inaccuracythan any other (rigidly specified) probability. ByrPORT,
she shouldtheseep as the credence function that is best justifigther posterior evidencéér
prior evidence augmented wikky). A coherenbeliever treat$l asreliable when shessigns it
a lower expected inaccuracy thamy (rigidly specifiedp. A simple dominance argument

showsthat trugworthiness implies reliability
For our purposes, the key poatiout experts is this:

Faereedefers tdl as an expeltf c seedT as trustworthyand only ifc seedT as

reliable?

Committing to an expemorm thusrequires ustreatits expert as an especially accursoerceof

information

This might seem to offer hope for accuramyty approackssinceFACT seems t@rovideakind
of templatefor deriving evidential normslf we canjust provethat epistemic rationality requires

IT to be trastworthy, so that
(#) EXpe(oirip) (1(0)) > EXpeeirip) (1 (p)) for all p andb with p = b,

then we willhaveestablishedT as an expert fall rationalbelievers But, this is a false hope.
To prove(#) we mustalreadyknow how to calculate expectations conditionaln But,since
| is strictlyproper, we KnovEXpPee|p) (I (D)) > EXpegerip) (1 (c(#|I1p))) for all b= c(e|I1,). So, the
only way to gcure(#) isby havingp(e) = c(e|[1p) whenc(I1,) > 0, which is just tosaythatI1
must beran expert far Thus, veé must assumhatIl is an expert to prows trustworthness

and cannot appeal its trustworthiness to justifgiving it expert status.

* The converse of thedeclause is truas long ag continues to regard as an expert after
conditioning o1, for each candidate,
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The takehomepoint isthatone cannot dedu@esourcss trustworthinessrom pureaccuracy
considerations alonene alsmeeds to invoke norms of evidendéwe havealreadyidentified
certain sources as expeftisenaccuracycentered epistemology can help us find others. For
example, it follows from Greaves and Wallace (2006) thidtig trustworthyand 0 <c(E) < 1
thenIl(e| E)sisalso trustworthy Thehard part lies indentifying trustworthy sourcet® use as
inputsin the.first.place Considerations of accuracy, unsullied by evidential entanglemeitits
notdo the jolthemselves This is not tosay that norms of evidence are more basic than norms
of accuracy.The two are sideof the same coin. ¥n we endorse an expert principle, like PP,
we commit.to viewing itexpert as mespeciallyaccuratanformation source, anithusto seeng
obeyingthe'principle aintegralto the rational pursuit credal accurad®f course, to make these
commitmens wie musthave good reasons for thinking that a policy of aligning our beliefs with
the expers valueswill promoteaccuracy.However these reasonsill not be found in an
epistemology.that relies only on acaay scores andecision-theory.Evidence must be a part of

the picture:from the start.
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