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In order for Bayesianinquiry to count as objective,one might argue that it must
lead to a consensusamong those who use it and share evidence.but presumably
this is not enough. It has been proposed that one should also require that the
CODseIISUI
be reacl1edfrom \'ery different initia1 opinions by conditionina only on
basicexperimentalevidence,evjden(:ef~ from subjective,social.or psychological
influence. I will argue here, however, that this notion of objectivity in Bayesian
inquiry is too narrow.

1. The BayesiaaModel. On the Bayesianmodel of inquiry one starts with a set of
hypothesesand a prior probability for each hypothesisbeing true. One then goes
about gathering empirical eviden~, and the probability associatedwith each hypothesisis updated on the basisof how well it a(x:Ountsfor the new evidence.
Let H be a hypothesisthat one wants to investigate,and let Kbe the background
beliefs that one brings to the investigation. The prior probability of H given K is
written P(H\K). Supposethat one takes the results of some proposed experiment
to be relevant to the truth of H. P(ElK) is the degreeto which the eviden~ E is
expectedgiven one's background knowledge K, and P(ElH&.K) is a measureof
how well the truth of H would a(x:Ountfor the eviden<:eE. If one knew that E was
a possibleexperimentalresult, then p(H\K), P(ElK), and P(E1fl&.K)would be probabilities that one could at least in principle determine before performins the experiment. Supposethat one in fact performs the proposedexperimel~tand getsthe
result E. What posterior probability P-CH\K) should one assignto the hypothesis
H given K after receiVingthe new evidenceEl
Bayes'stheorem and the principle of strict conditionalization (and more generally Jeffrey conditionalization) provide an explicit prescription for updatins
probabilities on the basis of new evidence.It follows from the definitions (or the
axioms) of probability theory (dependingon how one setsthings up) that
P(H\E&;K> = P(ElH&K)
P(ElK)

P(H\K)

(I)

This is Bayes'stheorem.The principle of strict conditionalization tells us to update
our probabilitiessothat P-<H\K) - P...(HIE&K), and when the eviden~ is itself
uncertain, Jeffrey conditionalization provides a slightly more involved prescription
for how to update probabilities.1
The Bayesianprescription for updating probabilities hasmany of the properties
that one would want. Bayes'stheorem tells us what factor one ought to multiply
one's prior probability by in order to get a posterior probability. Consider this
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factor: If H together with K 8(X)Ounts
for E well, then the factor is larger than it
would have been otherwise. Further, if E is surprising, if it is something that one
would not haveexpectedgiven K alone, then the factor is larger still. If H together
with K does not aa:ount for E any better than K alone, then the experiment is
irrelevant to the acceptanceof H and the new evidencedoes nothing to change
one's probability assignment.Or if K alone 8(X)Ounts
for E better than H together
with K. then the factor is less than one and the probability one assignsto H is
smalJerafter the experimentthan before. Moreover, one can argue that one would
lose money if one bet on probabilities that were updated in any other way} There
are then compelling argumentsfor the Bayesianmethod of updating probabilities.
2.. A Notion of OblectiYityfor BayfSiaDInqairy. One can show that if all inquiren
begin equally dogmatic (that is, if they assign zero probability to the same hypotheses)and if they share evidenceand update probabilities a(XOrding to the
prescription just described,then they will conclude that their probability assignments will almost certainly agreein the long run} Thus the initial assignmentof
prion eventually becomesirrelevant, it washesout over time. One might argue
that since the objective experimental evidenceeventually overwhelms whatever
subjectivebiasesmight be representedin one's assignmentof prior probabilities,
the community of inquiren will not only reach a consensusconcerning which of
a set of hypothesesis best but it will reach an objectiyeconsensus.
But what if the community began with clo~ly clustered prion? They might
quickly reach a consensus,but the consensuswould be an artifact of the clustered
prion, and one might thus worry that it would not be objective. A possible respon~ to this worry would be to require that a consensusdevelop from very
different prion in order to count as objective. Following Smith (1986), Barman
claims that "the essenceof scientificobjectivity" is "the emergenceof an evidencedriven consensusfrom widely differing initial opinions" (Eannan 1992, 141). If
inquiren fail to reach a consensusor if they reach a consensusfrom clo~ly clustered prion, then they cannot consider the results of their inquiry to be objective.
It is also important to this view that the consensusbe driven by the right type
of eyidence.The evidencemust be restricted to somethinglike the straightforward
reports of the results of laboratory experiments,reports that one might expect to
be relatively free of subjectivebias. Barman recognizesthat scientistssometimes
condition on other types of evidence,reports about the opinions of fellow investigaton, for example, but he argues that to the extent that such evidenceis responsiblefor the consensusreachedit counts against its objectivity
Some of the evidenceon which one condition~
consistsof reports about
the opinions of fellow investigaton. If evidenceof this sort, rather than reports
of experimentsand observationsplayed the major role in explaining consensus, then the intenubjectivity of opinion would not constitute the kind of
objectivity sought but would be closer to the mob rule which Kuhn's critics
read in the Structure. (Eannan 1994,8)
'See RamIeY 1926 for a Dutch-book justification of the basic axioms of probability theory; and
- Teller 1973 for a Dutch-bookjuatification of strict conditionalization. Skynna 1987 for a Dutchbook justification of Jeffrey conditionali%&tion, and Earman (1992, 38-44 and 46-S1) for a aitkal
di.tC'Ullion of the varIoua Dutch-boot arguments.
'See Bannan (1992, 141-147) for a abort diIcUIIion oftheconditioDl for merger of opinion and
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In other words, an agent might condition on evidenceconcerning her colleague's
opinions as long as the results of such conditioning, like the agent's priors, get
washedout by basic empirical evidence,evidencenot tainted by the fuzzinessof
social, aesthetic,and psychologicalconsiderations.
It is probably wise to resist mob rule, and it is certainly impressive when a
community of inquirers can start with very different priors and reach a consensus
by strict conditionalization on basic laboratory evidence.I will argue, however,
that one might under certain cilCumstanceacondition on social, aesthetic,or psychological evidenceand not worry that this might somehow taint the objectivity
of inquiry, and I will argue that objectivity does not necessarilyrequire widely
differing priors.
3. AIIDO8tAD)1bJDg
Migit Count .. ObjectiveEYideIM:e.
One might imagine a conference at Delphi on recent advancesin particle physics where the physicists in
attendanceconsult the oracle of Apollo during breaks betweentalks. Supposethat
the oracle teUseach scientist that a proposal made by one of their colleaguesat
the Friday morning sessionis false, supposethat the scientists take the oracle
seriouslyand condition on this evidence,and supposethat there is consequentlya
consensusagainst the proposal by the end of the conference.Under such circumstancesthe proposal might be ruled out as a seriouspossibility by the community
of particle physicistswithout anyone testing it empirically, at least not in the usual
senseof an empirical test.
Sincethe consensuswas reachedwithout any ~t
appealto basicexperimental
evidence,one might, however,supposethat it is nothing more than the expression
of the subjectivewhim of the Priestessof Apollo (or perhapsApollo himself) and
that it must consequentlyfail to representan objective consensus.But we do not
know a priori what types of evidencewe ought to take as relevant to the truth of
a hypothesis. This too is a matter for empirical inquiry. What if Apollo's oracle
had a long track record of making reliable responseswhen consulted on questions
concerning particle physics?If this were the case,then one might supposethat the
responsesof the oracle would continue to be reliable, take its responseto be relevant to the acceptabilityof the proposal, and consequentlycondition on it. Moreover, this might allow for a very rapid developmentof consensus,a consensusthat
anyoneconvinced of the reliability of the oracle, for whateverreason,would judge
to be justified and presumablyalsojudge to be objective evenwithout understanding why the oracle was such a reliable sourceof evidence..
Just as one might under certain circumstancescondition on the pronouncements
of oracles without worrying about undermining the objectivity of inquiry, one
might condition on the opinions of colleaguesevenwhen the opinions are provided
without supporting argument: the point is simply that a good Bayesiancan and
will condition on anything that she takes to be relevant to the truth of the hypothesis at hand, and what she takes to be relevant dependson her prior conditional probabilities and her experience.If shetakes her colleague'sjudgment to be
relevant to the truth of the hypothesis, then she will use it to revise her beliefs.
Moreover, if the colleaguehas a long track record of making a(x;uratejudgments
in somedomain, then everyonewho has this evidenceand did not initially assign
zero probability to the colleaguebeing a reliable oracle will eventually condition
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on the colJeague's
judgments.The colleague'sstatusas an oracle for the community
might then help to explain the rapid development of consensus.Indeed, if the
oracle'sjudgments wereheld in sufficiently high esteem.then the community might
reach a very rapid consensuswithout any basic experimentalevidence.
It is easyto find examplesin the history of sciencethat illustrate the importance
of expertjudgment in generatingconsensus.The degreeto which scientistsrely on
such evidence,however,is perhapsbest illustrated by considering the reactions of
scientistswhen there is disagreementamong the acknowledgedexperts in a field.
The history of quantum mechanicsprovides a rich sourocof disagreementamong
experts.
When Bohr, Kramers, and Slater describedtheir proposal for how quantum
mcd1anicsmight be developed.Einstein rejectedit immediately. This conflict between experts led to a generalstate of confusion. As Pais describedthe situation
Einstein and Bohr, the two leading authorities of the day, were locked in
conftict (the word conflict was usedby Einstein himself). To take sidesmeant
choosing betweenthe two most revered physicists.Ideally, personal consid.
erations of this kind ought to play no role in matters scientific, but this ideal
is not always fully ~
(Pais 1982,420)
Pauli found the conftict betweenauthorities troubling, eventhough he claimed that
he himself found it impossibleto appeal to authority on questionsof science.In a
letter to Bohr, Pauli wrote
Even if it were psychologicallypossiblefor me to form a scientific opinion on
the grounds of somesort of belief in authority (which is not the case,however,
as you know), this would be logically impossible (at least in this case)since
here the opinions of two authorities are so very contradictory. (pauli 1924;
quoted in Pais 1982,420)
Basicempirical evidencefinally decidedthat in this caseit was Einstein's intuitions
and not Bohr's that were right.
Another example of Einstein's influence in the physics community came two
years later. Within five months of the publication of Born's 1926papers that describedhis new formulation of quantum mechanics,Einstein had rejectedthe thoory. Einstein told Born that his formulation of quantum mechanicswas "certainly
imposing. . . but an inner voice tells me that it is not yet the real thing" (Einstein
1926,91).Bohr liked Born'sprobabilisticinterpretationof thewavefw¥:tion,but
Born was nonethelessupset by Einstein's verdict. He said that
Einstein's verdict on quantum mechanicscame as a hard blow to me: he
rejectedit not for any definite reason,but rather referred to an 'inner voa.'

. . . [This

rejection) was based on a basic difference of philosophical attitude,

which separatedEinstein from the younger generation to which I felt that
I belonged, although I was only a few years younger than Einstein. (Born
1971,91)
Twenty eight years after he proposed his statistical interpretation of the wave
function, Born won a Nobel prize for it. He said, however, that he was not surprised at the delay
for all the great namesof the initial period of the quantum theory were opposed to the statistical interpretation: Planck. de Broglie, Schroedingerand,
not least, Einstein himself. It cannot havebeeneasyfor the SwedishAcademy
to act in opposition to VoK:eswhich carried asmuch weight as thein; therefore
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I had to wait until my ideashad becomethe common property of all physicists.
This was due in no small part to the cooperation of Niels Bohr and his Copenhagenschool, which today lends its name almost everywhereto the line
of thinking I originated. (Born 1971,229)
Others were also upset by Einstein's opposition to the Copenhagenformulation
of quantum mechanics.'Pais tells of Ehrenfest'sreaction to the disagreementbetween Einstein and Bohr, "In tears, Ehrenfest said that he had to make a choice
betweenBohr's and Einstein's position and that he could not but agreewith Bohr"
(pais 1982, 443). The physics community generally sided with Born and Bohr.
Indeed,Einstein'scontinued criticism of Bohr's viewson quantum mechanicseventually undermined Einstein's own credibility.'
For many years criticism of the Copenhagenformulation was taken to imply
incompetence.Bernsteintells a story about Oppenheimerthat illustrates the degree
of consensuseventually generatedby Bohr.
I once saw Oppenheimerreduce a young physicist nearly to tears by telling
him a talk he was delivering on the quantum theory of measurementat the
Institute was of no interest, since all the problems had been solved by Bohr
and his associatestwo decadesearlier. (Bernstein 1991,63)
Recently, however, Bohr's position has lost some of its hold on the physicscommunity. This is not the result of new basic empirical evidence,but rather it seeIDS
that it hascome about becauseseveralphysicistswho havetrack recordsof success
in answering questions in quantum mechanicshave publicly assertedthat Bohr
was wrong. At the 1976Nobel Conference,for example,Murray Gell-Mann said
The fact that an adequatephilosophical presentation[of quantum mechanics]
has been so long delayed is no doubt caused by the fact that Niels Bohr
brainwashed a whole generation of theorists into thinking that the job was
done fifty years ago. (Gell-Mann 1979,29)
The point here is simply that real scientistscare about the opinions of their
colleagues.While somemay be embarrassedby the fact and while basic empirical
evidenceis almost always taken to be preferable when it is available and judged
to be relevant, expert opinion nonethelessplays an important role in generating
consensusin science. But if the specificexpert opinion is judged to be relevant to
the truth of the hypothesisbeing considered,then conditioning on this evidence
will not be judged to represent any failure in inquiry. Moreover, if a scientist
actually conditions on suchevidence,then it is presumablybecauseshejudges that
it isEvidence
in fact relevant.
that one might take as relevant to the truth of a hypothesis is not
limited to basic empirical evidenceand expert opinion. Scientistsoften argue for
positions on what appear to be aestheticgrounds. In his biography of Einstein,
Pais has argued that
Einstein was driven to the specialtheory of relativity mostly by aestheticar'Actually, it is not at all clear that there ever was a single, unambiguous Copenhagen formulation
of quantum mechanics. Bohr hi_If
seemsto have adopted several mutually incompatible views
of quantum mechanics over his life, and even the clearest of his statements are, I believe, too vague
to allow one to figure out precisely what he had in mind. See Bohr 1949 for one of the clearest
statements of his position and his disagreement with Einstein.
'According to Infeid, Einstein said to him more than once that "in Princeton I am considered
an old fool." After quoting Infeld, Born says that by the late 1930's Einstein "was regarded an
historical relic" (Born 1971, 131).
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guments, that is, arguments of simplicity. This same magnificent obsession
would stay with him for the rest of his life. It was to lead him to his greatest
achievement,general relativity, and to his noble failure, unified field theory.
(Pais 1982, 140)
Indeed, Einstein would often appeal to the mathematical simplicity of a theory as
a reliable indication of its truth, and he believedthat the reliability of suchappeau
war itself supportedby hutorical evidenceconcerningpast successandfailure in the
practice ofscience.
In my opinion there is the correct path and. . . it is in our power to find it.
Our experienceup to datejustifies us in feeling surethat in nature is act~
the ideal of mathematical simplicity. (Quoted in Pais 1982,466-467)
The history of the practice of sciencepresumably doesprovide a rich source of
evidencethat one can condition on to determinewhat practicessua:eedand what
practicesfail. For his part, Einstein took this evidenceto justify his belief that the
mathematical simplicity of a law is a reliable indication of its truth. While Pais
and others have critic~ Einstein for his "excessivereliance. . . on formal simplicity" (pais 1982,325), especiallyin his later work, Pais elsewhereshowsthat he
like perhapsmost theoretical physicistsalso takes aestheticevidenceseriously. In
discussingrecent advancesin field theory, for example,Pais says,"It is now conjectured that a new kind of symmetry, tantalizingly tight and elegant, supersymmetry, . . . will help to incorporate gravity" (Pais 1986,30).
Like expert opinion, aestheticconsiderationscan help to generatea consensus
among scientistswhen there is insufficient basic experimentalevidence.In the case
of the violation of CP symmetry in particle physicsFranklin reports that "the vast
majority of the physicscommunity had ~ted
CP violation by the end of 1965,
even though aU of the tests had not yet been completed" (Franklin 1990, 152).
Here we have a consensuswithout the basicevidencethat one might expectwould
be necessary.Why? Becausealthough no one wanted to give up CP the other
theoretical alternatives while not incompatible with the basic empirical evidence
availablewere consideredto be "even more unpleasant" (Prentki 1966;quoted in
Franklin 1990, 152-153).By 1967the initially stated alternatives to CP violation
had been tested, and it turned out that the aestheticintuitions of the community
were right-none of the stated alternatives to CP violation were consistent with
the empirical evidencegiven what the community was willing to revisein light of
the new evidence(Franklin 1990, 152-157).
One does not needto know why a particular type of evidenceis relevant to the
truth of a hypothesisin order to condition on it, but this doesnot mean that such
knowledge is irrelevant to inquiry. Indeed, if one believed that one's intuitions
might serveas reliable evidence,then one would naturally want to know why, and
the plausibility of the explanation would presumablyend up influencing the degree
of confidencethat one had in such evidence.
It is easy enough to tell a story of how conditioning on social, aesthetic, or
psychologicalevidencemight end up leading to ~.
One might, for example,
expectthat along with other creatureswe have natural dispositions that routinely
lead to practical success.After all, we believe that our innate dispositions were
forged in an environment where those dispositions that led to failure were not as
likely to be passedon to future generationsas those that led to success.Something
simi1ar is also true of the ~uired dispositions of scientists.The use of expert
opinion, the standardsof simplicity and elegance,the details of laboratory practice,
the typographical formats of researchjournals, etc. have presumably all evolved
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to facilitate the aims of inquiry since one would expect that those practices that
routinely led to error were lesslikely to be imitated by others and more likely to
be dropped by those who had mistakenly adopted them. This does not. however,
mean that all is well in the actual practice of science;indeed, we have very good
inductive evidencethat the methodological practicesof scien~ will improve as the
scientific community continues to try to identify sourcesof error and drop them
from their practice.
Social, aesthetic,and psychologicalevidencemight be thouaht of as lesscertain
than basic empirical eviden~ but not fundamentally different in kind. This would
explain why scientistsmight reach a consensuswithout basic empirical evidence,
take the consensusto be objective, yet nonethelessprefer basic empirical evidence
if they can get it.
4. 008ely OI8tered Priors Do Not Nece88riIy COUDtagail8t the ObjectiYity of
lDquiry. The problem of how worried one ought to be about closelyclusteredpriors
arises when Franklin desaibes a problem that he feels must be addressedby a
satisfactory account of scientific inquiry.
. . . if different scientistshave different judgments as to the prior probabilities
of a hypothesis, as they do, then even if they conditionalize on the evidence,
they will not agree on the posterior probabilities. . . . Therefore, given these
different priors a consensuswill not develop.This would certainly be at odds
with the actual history of science,wherewe do seescientistsagreeingon what
they view as the best theory or hypothesis.(Franklin 1990, 10I)
The explanation that Franklin gives for the actual development of consensusis
that "in the practice of sciencethe estimatesof the priors do not differ enough to
prevent the scientificcommunity from agreeingon the bestconftnned or supported
hypothesis,given a reasonableamount of evidence" (Franklin 1990, 101). But if
Franklin's explanation is right. then on the Smith-Earman notion of objectivity,
scientific inquiry is not objective.
It is easy, however, to tell a story where inquirers are not in any way worried
about their closely clustered priors. Supposethat the scientistsat Delphi believe
that the oracle's pronouncementsare well correlated with what will subsequently
be found to be the truth and thus decideto use the oracle to assignpriorI to their
colleague'sproposal. Supposethat the oracle tells each scientist to assign a low
prior, and that there is consequently a rapid consensus.This consensuswould
presumablybe consideredobjective by anyone who believed,for whatever reason,
that the oraclewas reliable in assigningpriors. If the oracle had a long track ~rd
of assigning~urate priors, for example,one would have little reason it seemsto
worry about the objectivity of the conxnsus from closely clusteredpriors.
5. ADOtba'NOtiODof O~.1f
the Smith-Bannan notion of objectivity is too
strong. then we need another. The expectation of reaching a consensusamong
rational inquires is a plausible precondition for objective inquiry in a community,
but it is clearly not enough.' While everyonemay believe that given how she assignedpriors sheconditioned on sufficient objective evidenceto participate in the
consensusand while everyoneparticipating in the consensusmay believe that ev7If one requira the expectationof. for l»IDIDunalinquiry to count u obj«:tive.then
this alrady placca. Rlativdy ItroUI conatrainton objecti~ inquiry,li.- an ~
inquirer
would haveto follow Shimony'.8Ul8e8tionand 888ian. nonzeroprior to the truth of any hypothCIi8or PrKtM:caerioualypropoaedby . colleague.

8280

JEFFREY A. BARREn'

eryone elsedid in fact arrive at the right conclusion, somemay believethat OtheR
arrived at the right conclusionfor lhe wrong reasons,that inftuencesthat were
irrelevant to the truth of the hypothesiswere ultimately respoDSIolefor the consensus,and that the community's consensusthus failed to be objective. This suggeststhat for a consensusto be judged objective one must believethat. given the
reliability of the methods usedto assignpriOR, the inquireR have consideredsufficient objectiveevidence,evidenceonejudges to be genuinelyrelevant to the truth
of the conclusion, to justify their participation in the consensus.
With this suggestionwe have almost come full circle. If one believed that assignmentsof priors were arbitrary or that only basic empirical evidencewas reliable, then on the notion of objective inquiry suggestedhere one would agreewith
Smith and Barman that a consensusformed from closelyclusteredprioR or formed
by conditioning on somethingother than basicempirical evidencewould fail to be
objective. But again it seemsthat we can only provide a Bayesianaccount for the
rapid developmentof consensusin scienceif we take seriously the role that social,
aesthetic.and psychologicalinftuencesplay in rational deliberation. Further, si1K:e
there are circumstanceswhere such influenceswould not count against reliability
or inteRubjectivity, suchinftuencesdo not necessarilycount against the objectivity
of scientific inquiry.
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