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. ABSTRACT:

‘In this theais we take the ‘cmral’ question of. gcéog’ tability to

bo th-t of devising selection criteria a scientiat could employ when

hoql wvith a chofce between two| or more cempeting hypotheses. Ud show

that there ar. ‘at least two different um. of 'acmmuiq as

;udqrotod tn ‘thie context (which we label A-sceeptability and 3-

gecguggltg). .ul that 1: is Muu to distinguish bctvnn them.
In terms of vhit we take to be tht phuooophtuuy more um.roa:m
sense of ‘ucccpthbut:y , namely A-.occpubntty. .two genaral’ stions
are ar;uod to aries 'with regard to the decision situation ﬂZ:“:y the
scientist: I. Which hypothesis ohould b ¢ piek ;1nn the evidence

~which'is at haud? and 11. . which hypothcu. ‘should I pick \dun the
‘evidence at hnd ‘supports, equally well, both hypothcu.t With these

tvo quo-tiops ln niﬁ. we proceed to comﬁu two npproachcl to the

mltution ot ulocuod' ‘eriteris based on the notions of confirmation

- and co'rrobgg fop. . The two approaches we cousider are those of Carl
. Hempel antl Karl ‘Popper. lh first ‘attempt to dioconr the motivations
) for uch tpptcnqh .hd to for-ulato versious of each ﬂnch are comparable.

<

Once this 1- done, va diu:ov-t that each approach pmrnt‘. different
answers to the two crucial qutotionl I and II. Next we nttqt to

show that both nmuchu are-inadequate for several reasons. {o

.suggest that ehé-c .pprocehcl, and especially Popper's, may be seen as

attempts to mr the quotion of l-acceptsbuity, and conclude by re- .
eoanulcrtng the’ ﬁroﬁh- of accoptabntty in 1ight of the failure of
these two uppmehu.
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. GMFER I
TNTRODUCTION

It o scieatist 1s faced vith the problda of chossiag betwesn tvo
. “ex more Twpothuu.' vhat should he woe as o sslecstien criperical This
T\@esties forms the vechground o e guesties of whe geasatabfliSy of
sciontific hypothepss. We ohiall here be consermsd to delimit the pred~
lem o!race.q.ubuuy ta terms of cb faglures of two sexts of gemsral
approaches to.the uububtt of sslection critexia. Ny critically
musmwnm te isolate the isadequaciss
mhnut'h';;‘d &—;mimeu-mlmu-hu
were swere of the cesplexities favelved in .the gusstion of selectiea

u’um-ut.dmmm'mmu”ul.‘ we
_chall attespt to ohov thag there are two dtffereat ¢ com-
. cept of .oc‘igslillv sghat it is sscesesry to dis betweea

then, Our firet wisk/ chen, s to develop thess two semses.
Ve begia with a'recent attsmpt to tadicate that acceptability
ts s concapt vhich appliss to different aspects of sciemtific asthod-

ology. 1 as arsicle titles "Changes in the Problem of Isductive
Logfe,"! 1. Lakatos hes attempted to isclate three comtexts of the
ecceptance of hypothases. In the cemtext of macceptabjlity;” sclemti-
‘$1e hppothesss ere eveluated vith regard te cheir "gastwor thinese”

. (sx, -"boldnass™), th\t' charsctaristic of hypotheses shish detarmimes,

, m-mwe-q‘mmmmo.mcm.w‘
J Gmsts 1s sptesdle for furcher conatderation. A iypethests is ac-
@  cwptel in the contaxt of “acosptability,” 1f £t 1s . “vell-testsd” and

. ﬂmx Q ., “proves Les 'pgm' to_ the exteat that the risk of

. ”M tn its Gévsd is jwetifisd. Lastly, o hypothesis is

hﬁm of W" 1£ -the vesults of tastisg
j may be viewed to be asoured of fe-
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" Bence, the sems hypethestis could be sccepted, . because of certaia formal
. ‘prepertiss it ememplifies with regard to its “testability”, asd later
ovelited,, 1f'1¢ bas survived prelimisary testisg, aed later still ec-
w’.ttummtdsuhmm. The velus of
”'M‘h~h~mm“»u-
tvl“pumnudwq. On the ens hand, we see
.uuwuw:m.&uu.hnutummuno!mt
W.‘-hﬂtunmmutnﬂoﬁm.uw
upon the results of tests. We chall make wee of this two-fold com-
textwl distimstion ia vhet fellews. :
"m!t.ﬁ-duu&umvo“u-huut—otth
superese mummnlounmqb‘w.ubymr
m«h-u. A clear example of this omrunta caa be found in the
case of the hypotheses of Narvey amd Galea. Galea's hypothesis coun-
m&oﬁndblodudubdho of saimals (i.e. coutimucus
dt..ht-.l frem the liver) was, prior to Harvey's work, a hypothesis
shich wes asceepted ia some stromg sense (e.g. uce»ud’). Rarvey's
w. preseatsd the familisr noticm of blood circulatiocm, and
was put ferward in ovder to overthrow and .q‘rudo the more “clasei-
ul"u,-mnaxumu-%.m Nere we have the most
dpamatic enanple of 4 decisiom situation: Two rival hypotheses are
’*M b“mmm!«&.m snd caly ous can be
m Amumwdm-«:ma—emd
wmmu.mtmumeotm-auuq
am Earvay's hypsthesis was found to sccouat for all the
Mum'. view as well as much more, and com-

‘f_,f:.hﬂﬁth““mwtq.cwu.
'grmwwamz‘gwum
Y '.-onmu-um-mu.. 2,
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hypothesis and Galen's censtitutes a fairly reve phonsnsaca ia the hie-
tory of spiemse. 1t i{s more wsually the case that resseas are oupplied
“aleh {ndicate that oms hypothesis is sore asseptsble thea smother,
.lm thede reascms are not sufficiemt Co whelly reject the latter

We will vefer to the sert of acceptability cutlimed above as
A-acoeptabllity. - And we will recegaise wheon the question of the A-
acceptability ‘of & hypothesis is being ashed by the fellewing chardcter-
tatice of the decisien sitwstiom: (1) The decilsicn-asher must designate
wich of the two (or mere) hypothases is mere scceptable, i.e., he mmet
choose betwesn sltermative yh!pocho.ou; (2) the rivel hypothesss have
been tested, msither of them have been refuted, aad they have been
oho{- ‘to be viable altermatives. HNeuce, the questiom of A-acceptabil-
ity presupposes that there is & nsed for s choice betweea rival hypo-
theses. However, the decision to A-accept a hypothesis need mot lead
to the cqlou?}oeun q! the altermative hypotheses--the decisiocn
situation given by A-acceptability often f{avolves rival hypotheses
which are such that ome offers only a slight and subtle modification
of the other. Moreover, it is not reslistic to suppoes that the
chotoe is always s permmsest oms, or ene which is unamimously held
by the scieatifis eccmmuaity.

' Awuy slways imvolves a comparison, i.e., it gener-
ates & ul.lttﬂ which may be ssid to hold between rival hypotheses:
“gypotheeis A 1o mevre A-acceptable than hypothesis B." Implicit in
Lekatos' distiscticas is, howsver, another sort of acceptability.
Although it is clear that Lakatos' a.ccqubuttyz suggests the com-
Srontation betwesa riwel hypothese® which is the primery characteris-
tic of eur A-ssceptabflity, still scesptability, is & quice differeat
sstien. A hypothesis may be accepted, wvithout being tested amd
ferthermore vithout Suing cempered with amother hypothesis. It would
Ve agpweprinte te texws of this semse of acceptabiiity to sy that
sy . hypothecis wo ssesptadble before the evidence had been brought
Sopwerd, ahd dbutevé Lt was censidered to be & rival view. Ve must now
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sttempt to foelate this secend sénse of scesptabdility.
whea Lakateos -*ou that a sease of uapuuuq can be applied
te Wo ia virtus of their beifig wevthy of serioue um-u,.-ue-’.
he 1o moting that there is a sense ia which to call a hypothesis “sccept-
able” .-u that it pessesses certaia qulities vhich stand se resscuns
iy 4t is a viadble hypotheots, uwo'vubudmdw"u.
well-gatablished m-u‘ . In this sense we could sdy that Narvey's
hypothesis was acceptadle but that another (e.g. & hypothesis vhich
asserted that the mevemsat of bleed iu animals 1s tllusory) was mot _
acosptable, although meither hypethesis had been tested. A hypothesis
is acospted ia this souse if 4t can be determined that it has the capa-
—city to be a viable and effective msans of explainiang phencmena.
: ' Acceptability 1a this semse--we will cpll it J-scceptability--
is strikingly different from A-ecceptabilicy. It might be difficult
to ses why s scientist weuld be intereeted in B-acieptability: Whea
would & scieatist be comoermed with a hypothesis before it has been
tested? Tor Narvey, it was the results of certaim tests vhich im-
m“mﬁm‘t«wpumozmmuozum. .
Purthormore, vhon would the scieatist be comcermed with the capacity
of a hypothesis to be e effective explanstory tool?! Ia short, whet
1s the decisien situation of D-scoeptabdility, ia what comtext do we
ask *nh-r.m is D~ageeptadble or mot? '
W will waderetand ~ Question of l-.ecqnbutty of hypo-
theses to be Wils: Can we deviss & set of gemeral qualities of hypo- \
theses vhich ws ocould enpley te dstsrmine whea a particular hypotheti-
cal prepesitien fs, or is net, & scieatific hypothesis worthy of com-
‘stdemation. m:.m_llymm'uh questions like
whis; e m whe direst thair atteatiea to the amalysis of
m&“mmmmx corme™ (e.g. “evidemce,”
m'.'w "ul Sypothesis™) are. %o, vhereas the sciemtist
m“m-nduaww assertien 1iks “The move-
--dm#muaum the philosepher aight be con-
cuul u“ﬁt& “Agpothesis” dess not admit of faleificatiocn,
-amll’ m b wse uq-bu.

-——
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Although these two nstions of ssceptabildty are differeat, there
1o 1a fact & direct comsectien botveen them: The qualitics which are
feclated with respect to the D-accsptamce of hypetheses may be uwsed as
selection criterisa fer the A-ssceptance of hypotheses. For emample, 1if
we chosee te comsider "eidplicity” se & guidelims feor D-acceptamce, then
we axy eupley the relatien "W is siapler Whea hy" es @ selectien
criterica. Or, if perepiceity s the quality we wieh te employ for B-
acceptance, the relatiem "%, is seré perepicucus than l," Ay serve
quite well as & sslectiom critericm. (This tremsitica will mot slways
v&k. since sems qualities of hypotheses (e.3. intermal comsistescy)
are sslectioma eitp‘ttu as they sthnd, and meed not be recast as com-
parative notioms, while other qualities (e.g. compatibility with
existing hypo:hno)' would mot serve as selectiom criteria at all.)

Ia this peper we will restrict our atteation to the quality of
"confirmability,” the capacity of s hypothesis to accord with evidence.
Ve may understani “ceafirmatioca™ te be a relatiocn which holds between
evideace and hypethesss such that the presence of the former serves to
support or establish the latter. Moxe gemerslly, ceafirmsféion may be
understood as simply & relatiem hm actual or poteatial evideace
and hypotheses. AS & sslectiom eriteriom, this qulity of coafire-
ability will be viewsd. as & relatien betwees two hypotheses in terms
of scme set of petential evidemss statements, such that one hypothesis
1s daid to be "mere confirmsble™ tims the other.

. In this paffer we will be iabestigatiag two sorts of “coafirma-
tory legics.® Gur cescers will be to show that mefther legic of con-
f4rmacion s edegquats as & formal selection criterica. We may first
. desigaats en adequats splestiem eritarica to be ome which is in accord
with the issuitieay that scientiists fellow whea faced with a problea
of A~ccssptamne. -anse aa edoguate selectiom criteriea is ome which
- is Gevimbie, @as whish esiemtists do wse, or could use successfully.

" Sescnily, vs wsn waderetand s sdequate formal selectioa criterion to
h-“un-wmmm where :hquu--ux
be aa m m evicaxion. A satisfactory explicatwum of a

"
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oolutu- crtuu- 1s oss vhich juipes as mhublo jut thoee hypo-
ﬁouuvﬁt& sre tatuttively preferable. (Although this charscteriss-
tion of a "satisfactery explicatwm™ is muuo tt\ is somswhat teeo
strong, aad emuy we shall’ asoums ia vhat followa the wesker
claia, samaly & satisfastory u.uuc\- of a selection criteriom ts ome
vhieh deas net juigs ths fatuittwely less mlmbl‘o hypothmetis to be
at lesst as prefereble as the imtuitively prefersble hypothesis.) Ve
may ssoums that ceafirmation (i.e., the relatiom " . . . h..cro com-
firmable then . . .™) s an sdogquate selecstides criterion. Our ceurse
of astiem will bea to question the adequacy of both confirmmtory logiés
as satisfactery explieata. *

We are considering A-aceaptability to be the important motion
to favestigate, and we will preceed §o enamime thie sehse of hype-
thestis scosptamce. The two coufirmatory logics which will concers ws
are Carl Nempel's Satisfactiom Gfiterics amd Karl Popper's Theory of
Correberability. Our primary comceras will be to discover the wmotive-
tiges for each view of confirmatienm and to formulate versicas of these
viewp which are :waublo as approaches te the qquuuea of ceom-
firmation. The firet step towsrds makiag these ante-chu comparable
{avelves ws ia a. three-way ccnuptul distinction to ﬂu;h we Bew turp.
@ The distisestion between classificatory, comparstive asd quan-
titative comseptions 1s dws to Budolf Carmap.’ For a simple example
of these distissticas wi eay comsider the !ollm expressions:

Q) A fo waem,

(). A ts vazmer thea B.

(3) A 18 ¢ dogrees Pabresheic.
3n & discussien of.the temperature of A we might fiad ourselves sayisg
-ﬂﬁm three) of the above. If we utter (lrnm classify-
tag o® q-uuunxy doseriding A. With (2) ve are cemparing A's tem-
m—uvo;u“m-mum-m (mmertcal) /T

of 4A'c Sampesatwre. The ceamectioca betwees wu- /
. 4R) el m §0 clior thawgh; for, givea a metric (e.g., the Fahresheit
-h) lhm&-cnsu 15 & materal end stmple procedure.
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Expression (1) is, hmr, clurly qualitative. ° '

In a similar -nncr, as Carpap has argued, we -ny t.hink of thc
relation of con!imtion in either of three ways:

Classificatory: "h is confirmed by &."

Comparative: '"h {s more. ctrongly confirmed by e,’thln h' 1s

confirmed by e°. " »

Quantitative: ""The degree of confirmation of h, on the basis of -

e, is r." g
Rather than the tetradic comparative relation which Carmp gives we
will sassume that the comparative notions iqotunt in later <hapters
are dyldic, e.8., 'h1 is more confirmed than h,."

In order to, on the other hand, make Hempel's clallifiutory
conception of confirmation and Popper's quantitative theory of corrob-
oration comparable as approaches to the explication of confi.vr-tion,
-and on the other hand, to fit Hempel's conception of counfirmation in-
to the framework of A-acceptability, we will make the following moves
in Chapters II and III: Ve : : -

(A) "We W11l extrnpollté beyond Hempel's original work to form a
compatative conception of confirmation which is tn the spirit of
Hempel 's conception of 'c_llauificatory confirmation (thi/e‘xtrapolation'
" will be called the “"Confirmatory Ptanework"). ' s

(B) We will take the nece-ury measures {o “form a comparative
version of Pogpcr .‘,qutntiutive notion of corroboration and isolate
the central ideas found in his corroborability functors.

. We may now distinguish between two questions which arise with
regard to the decision situation of A-acceptability:
I. Which hypothesis lhould I pick given the evidence which is

is at hand?
' II. Which hypothesis should I pick 'when the evidence at hand
- ‘ luppor:l, equally well, both hypotheses?

We will find thn: these quentions are anmred in quite different ways
by the Cmflr-hory !rmk and by Popper: To the first question, the
Confirmatory _Pra-vork snswers that we should pick the hypol:holln which
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; ia more confirmed to date; nndtoppor answers that we should pick the
hypothesis which has withstood the severest tests which our paat policy
of ‘tu&)tﬁl‘ to refute d;e hyboth.ua has been able to devise. To ‘the
ucond quoltion, the Confir-toty !r-cvork answers that we should pick
the hypof.h..io which has a better chnncc of being confirmable in the
 future; and Popper answers that we sShould pick the hypathesis which is
‘ "boldcr." that is, more Mrob.blc relative to our backgro\md ‘kpow-
ledge. - & _ .
~ The diffcrcdc-bot\nou these two pairs of answers which are re-
flected in tho‘diff‘crcnt rules for A-accepting hypotheses come out
most glurly for the case where one hypothesis entails the other.  So,
) throughout our critical discussion of these two approaches we will be
. assuming that the entaiiment relation holds between the two rival
hypothcul. For such cases, we will show that the Confirmstory Frame-
~work gcncratel a policy which {is mker preferring, such that the en-
tailed hypothesis is always at luat as \:referahle as. the hypothclil
vhich entails it, vhereas Popper s conception generates the oppocitc
policy. that 1is, stronger preferring.

Having set up both conceptions of confirmation in the afore- .
mentioned manner in Chapters 1II and III, we will proceed to consider
the question of the ua.oﬁulcy of these approaches with regard to the
‘problem of‘A-accepting hypotheses. We will approach the q ltion of
adequacy fro- two percpecttves. First, in Chapter 1V, we will con-
sider thc adequacy of these two approaches with regard to th question
of what should constitute confirming, or corroborating, evidence.

n_.x.'c' we will bring to bear the 1lcue\qf the "Paradox of the Ravens"
attempting to show that ‘(1) the Paradox is a significant problem for
Hempel's orjginal conception’of confirmation, despite his arguments
(and others) to the contrary, (ii) that the Paradox poses a problem for
Popper's conceptiocn of corroboration as well, once again despite numer-
ous arguments to the contra.q by supporters of Popper, and (i11) that
two attempts to so the Paradox and vindicate Hempel and Popper do
not succeed in‘vindfcating them. , '

¢
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- Secondly, in Chagt)rﬁv. we will consider the adequacy of these
two appro‘ch‘ocu with regard.to the A-accepting of hypotheses and specifi-
¢\:ally with regard to the question arising out of the situation where
present evidence does not settle, for either the Coufirmatory Frage-
work or for ?opper, the question of which hypothesis to A-accept.
Here we will be especially concerned about the completely different
choices which come out of the two approaches:

If one hypothenil'\ll entails another h,, then the Confirmatory
Framework tells us to prefer the weaker hypoth.lig h2’ since every
confirming instance of h1 i3 also a confirming iuuncf of hz, and hz
may have more besides. And given the same sntailment between bl and
hZ Popper's theory tells us to always pick the strongest hl' since
it will be at least as falsifiable as h2 and {t may be more so.

In Chapter V we will argue that each preference policy is in-
adequate, that it 1is not always the case that either the weaker or: the
stronger hypothesis is more A-acceptable. We will also consider the
issue of the function and nature of background knowledge as this in-
formation affects decisions to A-accept hypothele.,‘ as vwell as prob-
lems with vu languages in which each -election criteris is formula-
ted., Our judgment will be that both confimtory logics do not pro-
vide bases for adequate formal selection criteria, and furthermore
that in the case of Popper's explicandum there f; involved a con-

fusion over A- and B-acceptability. \
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. ¢ caAPTER II
THE COMFINMATORY FRAMEWORK

We will ‘bogip by presenting Carl Hempel ‘s coufit—toty logic
vhic: s based on a classificatory conception of confirmation. All of
what we will present here is based on Hempel's article "Studies in the
Logic of‘Conftr-iion;"l which 1.. a more informal pronnution. of
matérial found in an earlier article "A Purely Syntactical Definition
of Cmfir-tion."z Hempel's study is based on the view that it is .a
‘ulient- feature of empirical statements, and scientific hypotheses in
particular, that they have the capability of being confronted by ex-
periential finﬂin;l; Consequently, it is important that we should be
able to recognize “relevant evidence,” i.e., evidence which either
confirms or disconfirms a hypothesis. Hempel's task is therefore to
explicate the' relation between evidence and hypothesis such that the
former can be said to confirm (or disconfirm) the latter, and spec- -
ifically "to set up purely formal criteria of coﬁfimtion in a man-
ner l'hilh_r té that in which deductive logic provides purely formal
criteria for the validicty of deductive 1nf¢r¢n¢o."3 ‘ ‘

In order to facilitate the construction of a logic of confirm-
ation, Hempel proposes _éo widen the concept of "evidence" in the fol-
lowing manner: Kvidence statements are to be construed as "ocbservation
reports" vhi_ch are finite sets of "observation sentences." GCiven some
- "language of science" complete with an observational vocabulary, these
cbservation sentences can be characterized as non-general (i.e. un- -
quantified) expressions. Hempel's "langusge of science” is first-
order predfcate calculus without identity, the primitive predicates
being' agreed to be cbservation predicates. The domain of the relatiom
of confirmation i{s sesn by Hempel to be an infinite set of cbservation
sentences .achof which either asserts or denies that a given object
-has (or objo"eu-hvn‘)i s certain observable propersy (or stand inm an
observable r.i.ti.q‘ to one amother). The range of the relation of
Veon!i.r-uon.‘th. hypotheses, are just sentences of this language.

11
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Hempel prepares the ground for his confirmatory logic by noting
and criticizing tvo éoncopuou_s of what ‘constitutes conflr-in; and dis-
confirming evidence. mu'cdnccpttm are Nicod's Criterion and the
" so-called Prediction Criterfica. As for the first informal explicatiom
of confirmation, Hempel points our atteation to the following quotation

from Jean Nicod: ' '

Consider the formula or the law: A entails B. How can a
particular proposition, or more briefly, a fact, affect its
probabilicy? If this fact cons{sts of the presence of B in
a case of A, it is favorable to the law 'A entails 3'; on .
the coatrary, i{f it consists of the absence of B in a case
of A, it is unfavorable to this law. . . Thus, the entire
influence of particular truths or facts on the probability
of universal “propositions or laws operate by means of these
two elementary rozatim vhich we "shall call confirmation
and invalidat ~

Given Nicod's condition for confir-tiod‘ i ’bmld follow that a hypo-
thesis like *(x) (P(x) |> Q(x))" can be sa1d to be confirmed by a sen-
tence which asserts t something, cayl it "a,” has both the prop-
erty "P" and the pr rty “Q." Hence seantence "P(a) & Q(a)"

vould be confirming evidence for l)‘é‘:;potholip. Likewise, an.
cbject, s«y "b," which has ¢ Q ';q:o.rtj "P" but lacks the property
"Q," a state of atfairs exp “d\lly "P(dJ & ~ Q(b),” would be dis-
conﬁ.tlin: evidence for the same hypothesis.

Hempel asserts that Nicod's Criterion is too narrow for two
Treasons. First, ‘it only applies to hypotheses which are, in Hempel's
language of science, expressible in the universal conditional form.
Thus Nicod's Criterfion would not be applicable to hyposheses which
are either existential in form (e.g. "Poliomyelitis is caused by
some virus") or mized universsal and existential in form (e.§. "For
every toxtn there 1s an sntitoxin"). Purthermore, Nicod's Criterion
‘would mot be applicabdle to unquantified expressions, but these ‘Hempel
feels: can also be confirsed or disconfirmed. Second, 1f we grant
this 1muuu.mau'- Criterion 1s not a necessary conditfiom for
contirmatiocn A-f.&ig—ﬂ-.’m'u which confirm a hypothesis may
. Bot, om this ufauun. esafira logically equivalent hypotheses.

- Por exadple, the seatemcs “P(a) & Q(s)" confirms, by Nicod's Criterion,

N
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the Wlu " (x) (P(:):Q(x))" although it does not coafira the logic-
ally equivalent hypothesis "(x)o.-Q(x)bavr(:)). Rempel argues that in-
asmuch as logically equivelent hypothesss "have the sams coatent, they
«e differeat formulations of the dame quothnu."s the fact that Nicod's
Criteriocn fails to accownt fer ®his repressuts a detinttfifohor tconing.

In view of these two uuuaeu- Bempel coasiders it to be a

desideratus that a criteriom of confirmatics which suffices be one
.which 18 .pltubia to hypotheses of any legical form (I. Scheffler has

. termed this the "Cenersl Applicability Condition"®). Amd, 1a view of
the second difficulty, it is required of amy explicatum of confirmation
that it satisfy the "l’ntvnlom Conditioca" (see 8.22 below): Whatever
counfirms (disconfirms) ons of two logically equivelent hypotheses, also
‘confirma (disconfirms) the other. With regard to this requirement of
adequate explicata of confirmatiom, Hempel argues that a logic of coa-
fir—uon must take note of th. function played by scientific hypothsses
in such theoretical countexts as prodi.ctton and q:puu* In these
contexts scientific hypotheses serve as preamises in doductin inferences,
vhtch are governed by the principles of formal logic. And in terms of

' t.ho“ prtnctplcl, a valid deduction will remain so if some or all of the

premises are replaced by different but logically equivalent untcucu.7

, The second conception of confirmation Hempel counsiders is that
suggested by A.J. Ayer in the following passage: o

. o .,\n ‘bave seen that the fumctiom of an enpirml hypothesis
{s to emable us to anticipate experience. Accordingly, if an
cbservation to which a given proposition is relevant conforms

. to our expectatioms, the truth of that proposition is coun-
. firmed 8

_ hcncun. from passages uh this one Hempel proposes the Prediction
cuuttcn of Confirmmtion: If R 1s a hypothesis, and B is a set of
cbservation m. M B confirme N 1i£f B u‘;: be divided into two
sutually exclusive .‘“u. By and By, such that 3, is not empty and
every m ‘o By O“ be logically deduced from Ry ina conjunction

. _u& l, tllt nﬂt !r.i, sloms. Taking for R the expression "(x) (P(x)D

. ll(z))" ‘d m that B comsists of sentences ‘asserting that some

m o8t of m;v ‘g. N hn ‘the properties "p* and
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Q," nm&nc&“hﬁﬁﬂ& mm&ncm-y!mm
o“ultn-ll'n&thltlt , Muumm-"q
(802" "@)," « -, Na)Yeud 1) centains the seatesces "P(s,),”
"l(.‘). c o o g "!(..) » Givea thess two swbeete we would say that B
mummmuy uwmwl’l’uw
jenction with N, bst ast’ fxom By aloms. ‘The Predistioa Criteriom as-
sumss thit uu.uue hypotheses express a cemditismsl commection be-
tween mtuo. o-ch that a prediction ia tarms o! a hypotheses ‘will
always be aa chservition seatsscs, ¢.§. 'Q(nl).

- Beapel crtttetm the Prediction Oriterica by’ -oti.u thnt i.t
can mot be mlh‘ ww&ouo which have a more cqlu fora than ‘
our cm.l.. If we consider the exssple of the unuaco "(x) (YIR(xy) D
(B)R' (x5))" (vhere 2" and "R'" are observable relatiocss), we need
ouly assume an {afinite universe of objects to see that no prediction
which is an observation sentence m be deductively derived from it.
FPor, if we begin iy considering an instance of the sentsnce, instantdi-
ating "x" to "a. ‘we would firet have to show that "a” ‘stands .in the re-
latioa 2" to allr cbjccu. dut "(y)R(ay)" can not be logically implied
by any fiaite set of cbeervation sentences. However, we night viev the
confirming evidence of "Ras," “Rab” and "Rac" to be sufficient to es-
tablish "(y)R(sy)" noudeductively: But, with "(y)R(ay)" on hand we
could oaly derive "(Es)R'(ax).” Consequently,. Hempel sees the chain
d&lm which leads from given cbservations to ptodtcttm as- in-
volviag -o: .17 deductive inferemces lmt certain nondeductive steps
~as weall; Nt tho.‘ assdeductive steps are made on the basis of confirm-
- Aoy M nﬂ sre mot deductively ‘valid. In short, lqcl sees the
'mtm Critarion as ‘circular since the requiremest ‘of "logically
w w anst “ W ‘41n mest important uno. by the require-
. wamt of -m » .. ‘series of steps iucluding udodueun infer-

,.tuﬂ" al. ‘Semn the ssadeduetive steps rely on the comcept of con-

Qm n-t te the question of explicatiag confirmation.
' bl u& Bimod's Criterion and the Prediction
“lm.,\lqol proceeds vtth tbo construction
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forth gdequacy codttunl for any quuu of oo-!u-uu. (We will
fellew Nempel's -doruc througheut) . :

Meswmiy Cenditione

¢.1) Bamtimas Semiibien. um—-wummna
ou.mtu- repert is eonfirand Wy Lc. ’

(0.1) Consequence Cepdition. If am cbeervation report confirms every
one of a clase K of semtemces, then it aleo confirme any sen-
mmua legtieal comsequemce -of K.

(8.21) m Congpquence Couditien. If aa cbservation roport. confirme
‘ a hypothesis N, thea it also confirms any cmmm of H.

(8.22) mm Qopdition. If an observation report coafirms a
hypothesis B, then it also confirms cnry hypotlnah vhtch
is logically equivelent to . :

Wich regard to this first group of Conditions, we may note that
Nempel, perticularly in "A Purely:Syntactical Definition of Confirma-
tiow,” 1a basing his comceptiom of confirmstion on the model of the

. relation of emtallment (1( the domain of the relation of entailment 1is
restrictid. to molecular sentemces, theh entailment is 'a sudbrelation of
confirmition). lqol is charseterising entailment in the usual way,

samsly as the comwverse of the symtactical cousequence rolati&ui. i.e.

the converse of the nuuon e o . 18 deducible, by means of a finite

aumber o! mlmm of the rules of inference: of first-order predi-
uu ulcnl-. 'L“ mlttty. e « » o" Given this model, it is

‘elear that e-neh- 8.21 and 8.22 follow from 8.2. Purthermore,

thase Comdiitons Stfpulate that whatewer confirms a given hypothesis

-uo confivns any “wesker™ hypetheeis. To justify this feature of his

m relation m 'rlh.: :

ses Iq m 10 but an sseertiom of all or -
s of “m centent of the origimal hypothesis and
ge._& regagded as coaut1d by any ovuom
v erigissl hypothesis.
""T ~~ -!uoum.mhypo&..u-bcc

] ""W*M&u“o&r. oimthmhrhpo-
M uucquhn. g beyond the stromger hypethests. MNow-

d
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ever,. the scaiatuitive u.oci of thits, oth‘.‘m“‘puutbh. claim {s, as
we ahall ese later, that gives a chais of kypotheses esch ome being a
ocnsequence of the eme befere, the ‘weahest™ hypothesis 1s confirmed by
. all the evidence which confirmes ecach “streager” hypethesis.
. €6.3)  Conslstemay Comfigien Bvery lepieslly comsisteat cbesrvetiom
repert 1s legitally cempatidle with the class of all the hy-
_ potheses whish 1t ccafirms.
(8.31) Unless an chbesrvetien vepert 1o self-contradictory, it doss
"ot coafirm say hypothesis with which it 1s mot logically
cempatible. : ¥
(8.32) Umless an ebesrvation report is self-coutradictory, it does not
con!u‘- any hypotheses which comtradict each other.

Rempel hints that perhaps his conauu&y Condition 18 too
strong: We might think of a finite get of msasuremsats councerning the
changes of one phystical magnitude, x, givemn the‘'chadges in another, y.
This set of cbservation sentences may be said to confirm several dif-
fereat hypotheses which designate different mathematical functions in

' terms of which :htnl_..gtonchtp between x and y can be expressed. But,
since there 1s at least cne value of x for which each function will as-
) sign di!h:rcnt values of x, these hypotheses are incompatible. Despite
this difficulty, Nempel feels that 1t fe important to devise a theory
of coufirmation which setisfies all of the logical Adequacy Conditions--
such & theory would im effect set a limit to the strength of hypotheses
. which can be coufirmed by given evidence. .
e lﬁol_ oflcto & fimal Adequacy Condition, namely the condition of
‘satarisl adequecy. As explicatum of confirmation /1; inuru/uy‘udihcu
- 42'8t 19 adequate in cur sense, {.e., "it has to Providé a reasonably
' clese appreximition to.tfnc comception of comufirmation vhich s {mpli-
. ¢it ia selentific procedure and methodological discuseioca.*!?
- ‘The fiad) step to the devalepment of the “Satisfacticn Criterica"
- of eontirmptlyn which Bempel wishes to propose consists of a techaical
7. _‘wsthell for Tedtristing the application of a hypothesis to a set of 1a-
i dSvitwals wemktonid fa the evidedce: The "developmett of a hypothesis

N e a fimtes #ot €44 the wauantified string of expresstoms which

L]

&

sa
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states what h would sssert 1if these exieted iam the waiverse ouly the
individuals included in the set C. R.g. the develepmeat of "(x) (P(x) >
“Q(x)" for the set {a,b,q} 1s "P(a)® Q(s) & P(P)D QM) & 'P(c)>Q(e)."
In "A Purely Symtactical Defiaitiea of c-tu-uo-" Rempel proves some
sinple thesrems m this nu-.“ )
The follewinag defintitions form the basis for Nempel's muut\-
for the chuumury cenception of confirmation:
(9,1) An cbservatieam repart ¢ ¢irectly confirme & hypothesis b if o
eatails the dewlepment of h for the set of thees objects
vhich are msaticned ia o. .
(9.2) An cbesrvation report ¢ cegfirus a hypothesis h if h {s entailed
by a set of seatences K each of which {s directly confirmed
by e.
(9.3) An observation report ¢ digconfiris a hypothesis h if it con-
firms the denial of h. ‘
(9.4) An ocbservation report ¢ is mputrsl with respect to a hypochcoh
h 4if ¢ neither confirms nor disconfirms h. »
These definitions form the Satisfaction Criterion of coafirmation, {.e.,
& hypothesis is considered confirmed by a given obserwation report if
the hypothesis is satisfied in the finite set of objocu mentioned in
the report.
Examples: ctnn the hypotheses
b, ®(P(x)>Q(x))
by (x)(P(x)> EY)QOX)),
s set of semtences,
f@ewsra), @mams (:y)o(mg
.ul the cbservatioan reports
e P@) & Qa) &~P() &~Q(b) 6"?(0) &~Q(e)
oq P(a) & R(a) &Q(da) & P(D) & R(D) & Q(ad)

@y P(a) &~Q(s) & P(B) &~Q(D) U
o P(s) &Q(), '
. we have that:
' (1)e, directly ceafirms h,. since the development of b, for

the set {-.t..} sasmely “P(2)> Q(a) & P(®)2Q() & P(c) >Q(c)"
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is entailed by D%
" (2)eg confirms by, sinss (1) by 1s & logicsl consequence of K,
(11) che dovelopmeats o€ elemsat of K for the set {a,b}
sre eatailed by oge '
96y ¢iocentions by, staiyd ) éirestly confirme the develop-
+ment of the donisl ‘o¢ h‘ aemsly "(lx)(r(x) &~Q(x))" for the
oot [..b} .
)ey 1o msutral with respect to h;, since o, mtthox'~ confirme
wor dissenfiras b,.
Rempe) 's uuomcm Oriterion 19 2 symntactical explicatum for clasei-
ficatory confirmaticn. This explicetum 19 complete, in the sense that
for every cbservatien report and any hypothesis the report either con-
firms, disconfirms or is msutral with respect to the hypothestis.

__ Purthermore, the Satisfactios Criteriom {s comsisteat, in the sense’
that no cousisteat chservation report coufirms and discoafirms the
sams hypothesis. Ve may ssy, as a consequence, that the Satisfactiocn
Criterion is formally adequate. We will comsider the adequacy (in
ogr n;u‘) of h.l‘o explicatum i{an Chapter 1V vhen we comsider the
preblem posed by the Paradox of the Ravens. However, our primary com-
cern is sot with the classificatory motiom of counfirmation as such but
rather with the related ‘comparative metioca.

Ouxr goal 1s to devise am explicatum of comparative confirmatioan
which s ia the spirit of Nempel's classificatory explicatum and which
aight be offered as ) sslection criterfiou for the problem of A-accept-

" ability. Although Rempel hints that the problem of A-acceptability can
be appresched via & sslectien criterica based om his confirmation rela-
tien, he dess not develop this nut.u Beunce, we will refer to the
"e-uu-e-q M" ia vhat follews to distinguish what we are
abeut teo m fren Nempel ‘s mly classificatory theosy.

‘ nmmt’mmmmwtmccynmk.
mmu&-t&um-uu im Chapter I, that {g,
“W“:Mum&-mmuumr"
It 1s veasemmble to suppese m:mm:«,mma re-
epend as Solleve: -.To datermime vhich hypothesis is better coufirmed
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by th‘ovuouo at hasd msrely compare the mmber of counfirming in- E
stamces of each m.u: If ome hypothesis is coufirmed by more
chbservation reports ch- l:h other hypothesis thea the former is more
co-unu thaa the utm This vespease, altheugh Lia the spirit of
l-..l'o couseption of confirmation, {s net witheut {ts problems. In
the first place, it (s clear thet scieatists recogaise that some test
results are more important thaa others, and hense that the mere number
of confiruing imstances of & hypothesis campot be the besis for o
ratiomal chotoce. Secondly, msrely repeating the seme axperimsnt, asd
notu. the sams cbserwatioa report, weuld provide more couur-t-. in-
staness for a hypethesis but mot, we would like to thiak, more confirm-
atiocn. And lastly, if the two-wiwal hypotheses are such that no com-
firming instance of ome is a comfirming fnstamce of the other, then
there would be 20 point to comparing the mwmber of coufirming instances
of esch hypothasis.

It 1s not clear how to remedy these difficulties. Rowever,
vhen the two sets of coufirming imstances are comperable with roprd ‘
to the subset relatiea then the Counfirmatory Frameswork can be thcught
to be givimg the advice that ome .hould pick the hypoth.cta which 1s
coaftr-d by the sams cbeservatiea Teports as its riwal and movre bde-
sides. 1In such a case, the problems mantiomed above do Bot arise.

7 We will view the comparisom of hypotheses in terms of the relation
of set inclusiom cbtaining betwees sets of confirming imstances to be
ceatral tm what follows. It should be noted that this approech doss
ot allow for the posstibility of comparing hypotheses whose sets of
confirning {nstanses are disjoiat, or for the comparing of hypotheses
whose sets of cenfirming imetamces are such that one 1s not included
ia the other. m. for our comcerns this limitation has little
effact, amd it to 'd!!h%‘e to comsider ocnly the case where the sets
of e‘!m mu—» of rivel hypotheses are comparable by the sub-
set nhua-. Casse 1ihe these canm be intuitively characterised as
m‘m*thuyo.bwtdnmld is included ia
what ww saye; amd logically this situwation is described
_nmucc—w“nc the other. Nemce, in what fol-

. ’-‘I - . . - ..f:
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lowe we will as that there is an entailmeat relatioa .between the two
rival hypotheses and it. is because of this relation that they caa be
caompared from the stamdpoint of the Confirmatory Frameswork.

Vaea the evidemce on hand {s such that the sets of coafirming
iastances fer the two hypothhses are equivaient, whish hypothestis
would the' Confirmstory Framewirk have_to pick? It would be in the
spirit of Hempel to sugpest that the Cuttﬁtory Framswork would have
us pick that hypothasis which was more counfirmsbdle, ths kypothesis
vhich 1is more likely to accord with future evidemce. Nemce, the Coa-
firmatory Framswork would reply to the second question we have sssocia-
ted wvith A-acceptadbility by saying that {f preference cannot be estabd-
1ished 1a terms of present evidence then a choice to be made in
terme of whick hypothesis has the largest set of possible confirming
instances; this hypothesis {s the more confirmable of the two and should
be A-‘nccoptod on that accouat. It is at this point that the fact that
we are cxtupélntta. beyond Hempel becomss evident: Hempel was only
_comncerned to explicate the motion of confirmation as that motion
applied to cbservation reports om lmnd. However, given the fact that
we are here ounly comcermed with hypotheses which are related by en-
tailment, the selectiocm criterion which has been propo\ud is clearly
1im accord with Nempel's comception of confirmstion.

Ou‘u.k a0w {3 to formally define the two selection criteria
- which have bsea hgw-lly devaloped above. Our principal aims are
to formally defime the relatiom of "more confirmable than™ and to in-
dicate thet this selectica criteriocd is wesker-preferring. We bagin
by characterizing the slemeats of the" sets of possible confirming
instances: Defimitienr 2-1. A direct satisfier of/r,/hypoth.lio is any

cbeervatioa repor ich directly eoatu-°7':h hypothesis.

Definitiem 2-2. A of a hypothesis is'any ocbservation report
vhich directly confirms soms set of sentemces which entails the
mh. : -

In'what follows we will waderstsnd “3_" to be a nom-empty set of direct
satisfiers ami satisfiers. VWe may begin with some simple theorems
abewt sets of sstisfiers. We will employ Rempel's symboliem where
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"Cfd(elﬂyl)" reads "el directly confirms hl".und "Cf(el’hl)" reads "el“
confirms hl."
Theorem 2-1. 1If Cfd(el,hl) then Cf(el.hl). v

Proof: Since e

itself, it follows by 9.2 that Cf(el‘hl)'

Theo;Eﬁ 2-2. Any sntigfiet‘of h, confirms h, .

Proof: By Definition 2-2 snd 9.2.
Theorem 2-3, 1If h1 entails bz, then 1f S, 1is the set of satisfiers of
then for any arbitrary e, in S1 Cf(ei,hz).

directly confirms hl’ and since h1 entails

Proof: By Theorem 2-2, Definition 2-1 and Theorem 2-1 {tc
follows that Cf(ei, hl)' And by 8.31 we have~Cf(e1,h2).
Theorem 2-4., If h, and h, are logically equivalent, then, for any e

1 2
in S , hl) if and only 1if Cf(ei,hz).

i

1’

firmability rela
Definition 2-3. A hypothesis h1

i,e., CF(hl,hz), 1f where S1 is the set of satisfiers of h1 and

S2 is the set of satisfiers of hz we have SZC:SI'

Our Theorem 2-3 is the analogue for possible confirming instances of

on "CF(hl,bz)" in line with our previous discussion.

is more confirmable than another hz,

Hempel 's Special Consequente Condition (8.21). On the basis of Theorem
2-3 it can be established, where h1 entails hz, and S1 i{s the set of
satisfiers of h, and S »

1 2
We now state and prove a theorem which shows a stronger result and

is the set of satisfiers of h2’ that slg;sz.

establ ishes the weaker preferring characteristic of CE(hl,hz).
Theorem 2-5. 1If h, entails h,, but h, does not entail h,, then
. N N J
CF(hz,hl)‘nnd not CF(hl,hz). '
Proof: = We may assume that hl and h2 are consistent hypotheses.
From Theorem 2-3 it would follow thatoat least, where S1 is the
set of satisfiers of'h1 and S2
lggsz.l Since_h2 does not entai; h,,
ment E such that hl entails E but h, does not (E is a con

is the set of satisfiers of h2’

we have § there is a state-

_ctnten.nt since h1 is). It would follow that the s
“4s -codsintcnt, call it h3. We consider the lopment of h3,
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D(h3), for some set of 1nd1v£dua;a .uch\ that D(h3) is con,iauat.
(Actually, the domain required here may be infinite, though this
will not usually be the case. We could extend 9.1 and 9.2 to
cover this possibility by speaking of a set of observation reporsts
'inlﬁud of a single observation report. This would necessitate
changes in Definitions 2-1 and 2-2. For the sake of simplicity
we will ignore this possibility.) By 8.21, Cf(D(h3),h2), since
Cf(D_(h3),h3) and h3 entails h2‘ And by 8.21 again, since h3
* entails ~E, \:e have Cf(D.(h3),~E), as well., However, it is not
the case that C£(D(h,),h;) since that would be in violation of
Hempel's Consistency Condition 8.32. Hence, there is an element
: of 32" namely D(h;), which is not an element of S
So by Definition 2-3 we have CF(hz,h
hy). . '
On the basis of Theorem 2-5, given a 'chain" of hypotheses, hl’hz’ e e e
1-1° it is the
case for each bi that it 1is more confirmable ®than every preceding hypo-
thesis hJ (1] ¢1). It would notPe difficult to show as well that

1’ 80 Slc Sz.

1‘) and, of course, not cr(hl,

hn’ such that hi (LLicn) is entajled by its predecessor h

every contradictory sentence is ''least confirmable'" whereas every taut-
ological sentence is "most conf&s-ble." We will call any theory of
comparative confirmability for which 1t il the case that 1if hl entails
hz- then hz is more confirmable than h1 a theory which is '‘weaker pre-
ferring."

With the selection criterion CF(hl,hz) on hand we may now de-
vise for the Confirmatory Framework preference policies for A-accept-
ability: ' . ‘
Definition 2-4 A hypothesis hy ‘

the Conf{rsatory Framework than another hypothesis h2 if:

I, )lecn evidence at hand, the set of confirming instances

of hz is propc:iy contained in the set of confirming instances

of by .

I1I. Given that the sets of confirming instances are equiwvalent,

Fhen G by by). | o
Given this definitfion we may review the responses which the Confirmatory
Framevork gives to the two questions associated with A-acceptability.

is more A-acceptable on the basis of
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I. Wwhich hypothesis should I pick given the evidence which is at

hand? ;

The Confiymatory Framework responds here t';hit, given the case where the
twvo hypothases are comparable, vhen one, hl. entails the other, hz,‘ one
should pick thc weaker hypothesis hz since all available evidence which
confirms hl confiras h’2' and hz may be confirmed by more evidence.

II. Which hypothesis should I pick when the evidence at hand

supports, equally well, both hypotheses? '

To this the Confirmatory Framework replies that, given entailment be-
tween hl and hz. one should once again pick the weaker hypothesis h2’
since all possible, future evidence which will confirm hl will also
confvi\r- h,, and ’hz will be more confirmable as well.

It should be noted that Definition 2-4 provides a sufficient
condition for A-acceptability of hypotheses but not a necessary and
sufficient condition. This is in accord yi.th Hempel's original work
in the theory of confirmation since he 'would allow that other selec-
tion criteria might be employed in the A-acceptance of hypotheses.

This feature of the Confirmatory Framework is in contrast to the next
theory of conﬁr-;ory logic which we will consider forrwhich the"
selection criteria for the two questions of A-acceptability are in-
tended to be both necessary and sufficient conditions for A-acceptance,

N
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(1) for any finite set of {Miividuals, and the developments C
and Cz for hypotheses hl. and hz if hl implies hz then C, i.nplle:

C,; .

(ii) 1f, for two hypotheses h 'h2' hl is cqutyalent to h,' then
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CHAPTER III

KARL POPPER AND CORROBORABILITY
We will present in this ch.nptor Karl Popper's explicatum of the
quaatitative confirmstion relation '"the degree to which a statement X
is confirmed (corroborated, u\lppo;ud) by a statement y is r".‘ For the
most part this expl!.‘catul is .ct‘out in Appendix *ix of Popper's Ths .
ng"ic of Scientific Discowgl. In order to appreciate wvhy Popper has
chosen to view the corroboration functor "C(hj,e;,b)" in the manner he )

has, we must first explain some of the informal notions which toge
form the basis of Popper's conception of the "aim of science".

Whereas the common conception of the methodology of science
acknowledges induction, Popper's conception is purely deductive.
Popper refuses to accept the logical validity (or the\ epintenologial
value) of nondemonstrative inference. In place of the activity of
inductively inferring from particular statemants (evidence) to general
assertions (hypotheléc), Popper inserts the activity of critically
examining genersl assertions in the hope of falsifying thea by parti-
cular statements (test results). Om the basis of Popper's work tovard
a "theory of demarcatidn"--a theory which hopes to distinguish between
genuine, scientific hypotheses and "poeudo-hypotheun“--he has decided
tbntl the essential attribute of scientific hypotheses 1is ‘that they are
_falciihbl..

In Popa(::'s terminology, a hypothesis is falsifiable when and
only when it 1is testable (or refutable). Hence with regard to scienti-
fic hypochqnl Popper writes: '

I shall require that its logical form shall be such that
it can be singled out, by means of empirical tests, in a
negative sense: it must be possible for an irical
~ scientific system to be refuted by experibnce.

Given the logical manoceuvre giplied by this quote, ths falsifiability
of hypotheses is contingent upon two requirements: First, hypotheses
sust be universal statements--that is, statements which are symbolized
{nto universally quantified cxprclclona.3 Second, statements wvhich may

.
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hl.uy a hypothasis ("potential falsifiers") must be certain "basic
statements” which are "forbidden"™ or "ruled out" by the hypothuio." The
f£irst requiremsnt can be seen as Popper's rejection of the "General Ap-
plicabilicy Conditton" which was unttoud in Chapter 1II. As for the
ucond'rcqui.ra-nt. Popper v:iun thnt basic statesents must satisfy two
condlti.m (1) no basic statemsnt can be derived from a universal
statement alone; and (i1) a basic statement can coantradict a universal
statement. Popper insists that basic statements must be able to play
the role of test statements (1.e. reports of the outcomes of possible
_.cxpori.untl). and in thig role they must be singular statements of
observable events. i

' BY condition (i) the expression "P(a)> Q(a)" can not be a basic
statement inasmuch as it can be derived from the universal statement
"(x) (P(x)> Q(x))". However, by condition (i1) the negation of this
.n?roluion.f namely "P(a) &~Q(a)", 1s a basic statement; furthermore
it is a po'tontul talltﬁ.cr of "(x)(P(x)> Q(x))". However, the fact
that "P(a) &wQ(a)" is a basic statement by candition (ii) runs ey/\mtcr;
to condition (1) {inasmuch as "P(a) &~Q(a)" can be derived fron a
universal statemant, ~‘n-n1y "(x) (P(x) &~Q(x))". There is some evi-
dengo to indicate that Popper intends condition (1) to read "No basic
statement of 8 hypothesis h; can be derfved from m.'fs Put in this
wvay, "P(a) &~Q(s)" becomes a bagllh statement of *(x) (P(x)3> Q(x))"
although not of "(x) (P(x) &~Q(x))". This way of putting condition (i)
has ‘the virtue ‘that it reinforces Popper’'s desire that basic statements
of hjpgthu. mist be able to function as potential falsifiers of hy-
potheses. Unfortunately, howewver, in terms of newv conditiom (i)
thﬂ.’c is no difference between a potential fal fi.c{ and a basic
lut-nt. .

Purther difficulties with Popper's notion of a basic stategght
arise in connection with his policy to exclude negations of basic
‘statements from the set of basic statements.® As Popper explains
this restrictioa, t! we ¢1i.llov negations of basic statements then
we can excluds as -.u all dujuncum and conditionals from the set
of basic statamsnts. m. 1f we agree that, for eoms hypothesis,

)
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*?(a) &~Q(a)" 1s & legitimate besic statemant, thes there is w0 reasom
te supposs that “~Q(a)” ism't alse a basic statemest since it msets
both conditions with respect to the hypothesis "(x)Q(x)".

Invino! these duue-uu-.,-l ia order to maks sense of the
materisl to touov. we will asowms that Popper's chruurtuttoa of
“basic -uu-ut" 1s mistaken, We will m u vhat follows that a.
basic statemeat is just am chesrvation report (in Nempel's sesse) and
that a potantial uiotgm 1is jwst an ocbservatioun report which emtails
the n%uon of a universal statemsat. We may retain Popper’s re-
quirement that a poteatial falsifisr cam be a report of the outcoms
of a test, and furthermore that a falsifier (i.e. a counter-instance
to a hypothesis) isust be a report of the outcome of tasts.

. A hypothesis s called "falsifiable" if the set of its potential
falsifiers is not empty. Furthermore, hypotheses may be more, or less,
easily falsifiable. To Popper’'s mind it is inc\ﬂcn‘t upoa the octc“ncut
to seek out hypotheses which are more easily falsifiable, for the hy-
pothasis which hes & greater variety and mumber of potential falsifiers
is, in cfiuct, more restrictive ia the range of events Mch it “per-
mits”. Comsequently, hypotheses should be judged with regard to-their

' “universality"--their range of applicability--as well as their "pre-
cision"--their ability to predicats specifically. Both of these notiocas
go te sake up the importamt comcept of “"empirical contemt". The 'ﬁtr-

_ 1cal content of a hypoth-cu is the oqttiut information couveyed by
the hypothesis. The amoumt, or uunt. of empirical conteat of a hy-

pothasis is maasursble by the "degree of testability” of that hypo-
thoou.

mumlmnt&upd.ntu tonlmuuho.th

degree of testability of any hypothesis is to bo evalustad. Popper

notes that we _-y be able to compare !:ypo:héus with regard ‘to their

m. of testability by comparing sets o! potential falsiffiers (by

means of the subeet uucu-) This bou. mntu&cury because

‘ chlnu ofMWlithtu. Popper

-ﬁ.ou ulom mum setting wp a msens for calculating

.d‘uuocuoauuq. mmm« uvolvu.co..ruqh-
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tweea the mumsrical velue m can be associated with the "dimansion”
of Wypothesss. The dimsnsion ol‘qﬂwth_uu is determined by the emall-
est mumbet of conjumcts requtred for o baote ststemsat swsh that it be
capable of falsifying the hypothesis. Closely associated with the di-
ssnsion of a hypothesis ;o its ”u-}tcuy" which Popper takes to be
based on the mumber of freely sdjusted paremstars ia the hypothesis.
poth of these notions do not provide as sensitive a criterion for com-
paring hypotheses as Popper fesls is possible. Out of these discussions
Popper extracts the idea that testability must just be the sams as im-
probability. Popper fiods this ideatification of testability (and thus
extent of empirical content) and'improbability to be the touchstone of
his conception of cmoboration;‘thu "the more a statemsnt asserts,
‘the less probable it is," and “aiming at high probability entails a
counter-intuitive rule favoring ad hoc hyppuhnus.'J Popper's choice
of a corroboration functor is based on this notion.

~ Although the calculus of probability which Popper develops (see
below) is formal, in the sense that it does not assume amy particular
uutrnzitim.‘ Popper always assumes the logical interpretation of
the calculus, In terms of the logicsl interpretation of probability
the probability of a hypothesis by, "p(hy)", 18 understood to be the
tnitial or & prtori probability of by, the value of which ranges O to 1
where p(h;)=0 M hl is self-contradictory and p(hz)t'l when hy is
sselytic. Purthermors, the relative or conditional probability of a
hypothesis by given another statement o)--1.e. "p(h),8,)"--also ranges
R in wmalws from O to 1 vhere p(hy,89)=0 when ¢; contradicts h; and

"(.h'.‘z)-l whea by 1s entailed by e,. Clearly then if h, is self-
e‘udumi ﬁon p(hl',q)-'o '(fa: aay e} vlut.o(qvcr) and 1f hy 1is

‘5' a‘\lytu thes ;'(h’.cz)-l (for amy oy whatsosver).

e Popper Yiews the empirical content of a hypothesis h) to be

';‘l-?_(_hg)‘,; ﬂﬁ- nhttv- empirical content of by given o; to be

e e e s v 12 0 bt iy

the geseral sotiin of inicial empirical content, "C(x)", where "x"
mys biisiue Bt all. To swpport the claim that 'imitial
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with regard to hypofhun. th'—lyxu The ssientist’'s most important
task 1o t.o strive for hypotheses vhich ly describe the world.
. Towsrd this end he must elimtasts all e whieh are logically
possible but false; since there is only/ome true description of the world
the scisutist will have better luck eliminating ome by one the infin-
ive hypotheses. But, by adopting
this critical approsch the scieat 1s not interested in hypotheses
which have a high iaitial probability, rather bhe 1is seeking hypo-
theses which sre more easily eliminable. But these are just the hypo-
theses wiiich risk the most, those which have the most content, those
for which refutation i{s more probable,. If the scientist was concern-
" od with high probability he would advance hypotheses which would say
1ittle (since tautologiles which have the highest initial probability
_say sothing). lo:u:c. the more a hypotheses says about the world the
less probable it is and the greatsr its empirical comtent.
~ The preceding argument--which we may call the Improbability

Argumsat--1s central to Popper's thinking with regard to 'corroboration.
~The Improbability Argument suggests that there is a qunnttuttn —4\
for comparing hypotheses with regard to their degree of uaubuity

(= empirical coatent), namsly one which is determined by probadbility
walues. However, there are problems associated with evaluating ex-
pressions like "p(hl)‘;’ and "p(h,,8,)". These problems are caused by

the fact that Popper charac s hypotheses as "warestricted uni-
versals” (statemsnts vhich claim to be true for any place and any time
for infinite umiverses of discoursell), ~
) In, the fit.c place, Popper -llnuinn that the initisl probeb-

~ £#11ties of all umrestricted universals are the same, just sero.12
_!teqi"ly. it {s pesarslly agreed that for .nll unrestricted universals

" the ﬁln of the welative pro“btlity given any evidence is alsd zero
Q‘ -zu onit the ptoo!_ of this aoutuonn) m' claim follows
from :h- M waed ‘definttion of nuul probebilicy:
ST ’(I‘m.t). where "t is any tautology.
. »M {4 ‘l aumu waiverssl and therefere p(h;,ey)=0

. ,z.: any oy -t-um. “i‘li- a.my p(h;.o-p(hl)-o. Popper proposes
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several other more dtroct proofs to support his coanteation conceruing
the ssro iamitisl probebility of werestricted uu,wtu.lo.“ but we will
omit th.oo proob and pass on to the solutioa to this difficulty which
Popper offers.

Popper wishes to hold that if, for amy statements s and a2, it
is the case that p(nl)( P(“z) thon it follows that C(.2)< C(ay); how-
ever, be alsoc wishes to hold that whem & and a, are unrestricted
universals (i.e. vhen they are hypotheses) it is the case that p(al)-
C(az)= 1). He concludes therefore that the differences in the coo-
tents of hypotheses can not be cumpletely expressed by probabﬁitul.ls
still, this “does not mean that we cannot express the difference in
coatent between a, and s, in terms of probnbtli.ty."16
tails a, (but not vice versa) it follows that p(a;,ay) ¢ 1 while
P(sy,8))=1, although, st the same time p(a))=p(s;)=0. Hence, ve
should have p(al,nz)c ’(‘2"1)' Consequently, measurements based om
probabilities are "too coarse, and insensitive to the difftronccn"ls
betweea hypotheses with regard to their content. To remedy this
Pc"‘r ‘introduces the motica of the "fine structures” of content and
prdnbuity. In terms of the fine structures of probability and con-

tent we may distinguish betwsen those cases where we intuitively '
would 1iks to say dl.t the content of one statemsnt is less than the
contc‘nt of another although msthematically the contents are equal. As
for the problem of determining thn‘t intuitively c(‘1)<°(‘z) even
though mathematically C(al)-c(az). i.e. cases where two unrestricted
universals bave intuitively differeant contents, Popper proposes the
‘following rule: If for "sufficiantly large” but finite universes we
hv. c(nl)tc(az) ({.e. it can be shown dnt p(‘2)<p(¢1)) then we
uﬁ-t that this is the case for an unuu universs as well, although
.-:h-tmuy for an iafinite umiverse it is the case th-t C(ap)=
G(ag)=0.17

‘ﬂlﬁ fine mm value of C(hy) where "h," is a hypothesis,
mduhw“ﬁou—nmo{lﬁ which is {n turn calculated
”Chm of Mﬂ fownd im bh;. Popper has argued elsewhere

\‘»“\"
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that fo¥ sufficiently large universes (although n.ot for infinite
uaiverses) 1t hl has fewar paramsters then by then ’(\‘)‘ ’('hz) .“ This
stirs up another difficulty howsver: How may we determine the fine
structure value of C(e;) where “e;"” is evidental in Popper's sense, {i.es.
a set of basic statemants? This value surely can not be calculated in
terms of the number of pﬁrn—m. in e, since, owing to the formal
_ character of basic statements, the nusber of paramaters of any coun-
junction of basic statemants will be the same, nemaly sero. Popper
does mention that there are techniques for calculating the value of
p(cl) (and hance C(ol) as well) uh..n e is a statistical }eport about
a certain finite mlo.l9 Otherwvise, there is no technique for deter-
mining the fine structure values of either p(e;) oOr C(ol).

As ve vill argue later this inability to provide values for
certain key probability expressions has dire effects on Popper's v
selection ctitcr'u. Occasionally Popper notes this difficulty and

’cttrib\it;- the m«llbiliti qf calculating the value of P(.l) to the
fact that there can not be a satisfactory metric of logical probabuity.m
Still, Popper is convinced that the virtue of his explicit correlation
of corroborability and improbability is such that difficulties with
calculating the values of probability expressions are of little im-
portance. :

In order to present the definitions of Popper's various cor-
roborability relations it is necessary at this point to introduce a
calculus of prob.buity;' sand' it is appropriate that we should intro-

" - duce Popper's own calculus, the system $.21 The principal distinction
of Popper's system S is that it allows for the meaningfulness of re-
lative probability statements even when the second argument has an
initial probability of sero. (Popper refers to this feature of prob-
ability calculi as "symmetry"--if “p(a,b)=r" is well-formed then so is
"p(b,a)=s".) 1Im most axiom systems relative probability is defined by
means of the Multiplication Axiom such that p(a,b)=p(ab)/p(b), and
bhence “"p(a,b)" s well-formed omly 1f p(b) # O. Popper's system S

. fatroduces as a primitive the expression "p(a,b)" thus avoiding the

used of prefixing every theorem about relative probability by the
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statemept that the 1-1:1;1 prob.buuy of the second argumsnt is oot
equal to sero. Systes 8 consists of a set 8 (the wmiverse of discourse)
whose clemsnts sfe "a", "B", “c¢%,... and two other wadafined notioms,
namely the operatiomns "ad” (the product of a and b) and “-a" (the gom-
plemsnt of a). The axioms and postulates of 8 are: 1

Postulate 1. The number of elements of 3 1is at most denymer-

ably infinite, -

Postulats 2. 1f s emd b are in 8, then p(a,db) is a real oum-

ber, and the following axioms hold:

Al (Ec) (Rd) p(a,b) # p(c,d),

A2 ((c) (p(a,c)=p(b,c))> p(d,8)=p(4,b),

Al p(s »8)=p(b,b)

Poctul.u 3. Ifa and b are in S, then ab is in S; and 1f c

i{s in 8 (and s0 bc as well) then the following axioms bhold:

Bl p(ab,c)£ p(a,c), '

B2 p(sb,c)=p(s,bc)p(d,c).

Postulate 4. If a is in 8, then -a 1- in S; and {£ b is in s’

then the following axiom holds:

c p(b,b) ¢ plc,b)> p(b,b)=p(a,b)+p(-a,b).

Postulate AP, 1f «a and b are in S, and if p(b,c)2 p(c,b) for

every ¢ in 8, then p(a)=p(a,d).

Axiom A2 provides for the “symmstry" of systes S: By A2 we can
extend the prohlbiluttc equivalence of a and b to the second argusent
place evea in Zaoes vhere p(s)~p(b)=0. The question still remains,
however, how we asy calculate the vnluc of "p(a,b)" when "b" is an un-
restricted universal. This is an tqotunt difficulty here inasmuch
as both the qultnttvo emobogtton relatioa "Co(x, y)" and the quan-
titative functor "C(hl,cl.b)" depend, as we will ses, on the value of
"o (y,x)" (which Popperx resds as "the likelihood of x given y"). S
does not help to ewslusts expressions 1like P(‘phl) for alchough it
allowe that "p(cl ht)" is meaningful vhen p(h,)=0 it ‘doss not providc
. a means tor cslculating the value of the expression. We may suppose
that Popper intesds the finme structure values of probability state-
msnts to be used in all cases. At bottom, however, Popper seems cou-



- Sndayr’ 33
tent to leave the problem of evalusting probadbility expressions uan-
ssowered.

Popper discusses the qualitative relatiom of corroboratiom,
"Co(x,y)", in only one_ short passage of Appendix *yx.22 Working on the
assumption that evidence y corroborates (coanfirmes or supports) a state-
ment x 1f, and only ({f y tocreafls the probability of x, Popper first
suggests that Co(x,y) if and omly 1f p(x,y)> p(x). However, noting
that it is a theorem of the calculus of probability that 1if p(x) ¥ O
and p(y) # O then p(x,y)> p(x) 1f and only 1f p(y,x)> p(y), Popper
decides on the following criterion:
¢9) Co(x,y) 1f and oanly 1if p(y,x)> p(y). .

(1) 1s inadequate for the case of Co(h;,e)), for it fails to
capture an important feature of evidence; 1i.e. e] must be "a report of
the severest tests we have been abdble to douun."23 This feature of
evidence, which may be seen to be a consequence of the Improbability
Argument, motivates Popper's immediate abandonment of the qualitative
relation in favor of the quantitative functor. It has been amply
demonstrated, by R.H. Vincent,2% that (1) 1s indeed wholly unsatisfac-
tory if we drop the condition that “y" represents the results of
severe tests of the hypothesis "x",

To develop the quantitative notion of corroboration Popper
feels it necessary to devise a means for measuring the severity of
tqsts of a hypothesis. Preliminary to this Popper introduces the
notion of ”bnc&ground/knovlod;o” wvhich is a set of statements which
includes "all thooc things which we accept (tentatively) as unproblema-
tic while we are testing the ch.ory."zs The background knowledge of
a hypothesis (vhich we will be symbolizing by "b" henceforth) forms
an integral part of the corroboration functor "C(h,,e;,b)" (vhich
reads "the degree of cerrqboratton of h, by e given, or in the pre-
sence of, b")., Thie funttor is developed in terms of the unrit}
functor “S(e),h, ,b)" and 1t 1 to this that we now turn,

1f we suppose tht the evidence . (the set of reports of
tests) is a logical coussquence of hypothesis h, togsther with the
backgrouad kmowledge b, 1.¢., p(e;,h,b)=1, then we may say that the
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severity of the tests represented(dy e, will be greater the less proba-
ble is U0 given b aloas. Popper proposes that we understand the sev-
erity of e; given b, "l(ol.b)", to be patterned after the messure of
empirical content of a statemesnt x, C(x), such that S(cl.b)-l-p(.l,b).
Al though Popkr feels thlt this would do, we may "normslize” S(e;b) by
the factor l/lﬂ»(cl,b), giving rise to the following:

2) S(e),b)=(1-p(ey,b))/ (1+p(ey,d)).
Definition (2), which is based on the assumption that p(e},h b)=1,
can be generalised thusly:
3) 8(ol,h1,b)-(P(ol.hlb)-p(ol,b))/(p(cl.hlb)«rp(cl.b)). The lefc-
hand side of (3) may now be read '"the degree of the severity of test(s)
e) of hl' given b", or, alternatively as 'the degree of evidential sup-
port e; of bl, given b". Arguing that the degree of evidential sup-
port given h; by e) is just hl'- explanatory power with respect to e,
Popper produces another fuanctor "l(hl,ol,b)" (which 1{s to read '"the
degree of explanatory power. of h; vith respect to e¢;, given b") such
- that: '
(4)  S(e1,hy,b)=K(h),e,,b).
We can see from (3) that the "severest test'" (the crucial ex-
periment in other words) would be one which was s lc‘nlcal consequence
of the hypothesis and background knowledge (so that p(e;,h;b)=1) while

' being at the seme time highly improbable with respect to the background

alons (so that p(cl.b) approaches zero). By (4) we can say

¢ hypothesis has a greater degree of explanatory power with re-
spect to somm cvul‘m as the value of l(hl,cl.b) approachas ons.
Conversely, {f the evidence was & logical consequence of the background
knowledge, thea the wvelus of the explamatory power functor would be
sero. 80, owr choice of hypothesis can be governed to a certain
respect by the explamatory power functor: We sust choose the hypo-
thesis which "gess beyoad”™ th'...hehground knovledge we have go that
reports of Tests are met comsqgvences of the background knowledge alone.

Popper now defimng the eopmuon functor "C(h;,e;,b)" 1n

tarwms of '1(\‘ +18,,0)" thusly:
(4)  Cly.e; D)=k, 0, 0) (1 + p(h).b)p(h .e;).
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Anétbér:definitiqn can also be given (Popper does not.exptels a pre-

ference between the two formulations)+-
(6) ' C(hl ’4e1 :b?-P (el nhlb)‘p(el ’b)/P(el nhlb) ‘P(hlelsb)"’P (el vb) .
The value of (5) is that, in view of the preceeding discussion, when

,E(hi,el,b) approaches one the value of C(hl,elb) approaches that of

1+p(h1,b)g(h1,e1b) which in turn approaches one when the value of
p(hl,b) (as well as the vnlue.of p(hl,elb)) approaches zero. From (6)
we can isolate the expression "p(el,hlb)-p(el,b)“ (which is a remnant
of the qualitative relation) which ranges from one (for precisely the
same reasons as dz(hl,el,b)" has its upper bound at one) to negative
one (when ei entails the negation of hl and b entails e;). Proq (5
again we see that when p(hl,b) approaches zero (when, in Popper's
terminology, hl has a hiéh empirical content with respect to b) then
C(hl,el,b)'approachca E(hl,el,b) and hence for any evidence the value
of C(hl,el,b) {ncreases with the explanatory power of h;, i.e. with
the severity of ej.

We are now in a position to fit Popper's functor "C(hl,el,b)"
i{nto the framework of the problem of A-acceptability. To do this
we must devise a comparative corroboration relation based on Popper's
quantitative notion. Our principal concern will be to isolate the
facté;s in the definition of "C(hl,el,b)" wvhich are central to Popper's
reaponses to the two questions of A-acceptability, selection on the
basis of present evidence, and selection when present evidence leaves
the question of choice undecidable.

in.order to avoid cases where hypotheses, evidence, and back-
ground knowledge dre all 1udegfndeut of each other, we first intro-
duce the familiar nottom of stodhastic independence:

Definition 3-1  Statement a is stochastically independent of

anothér, b, (written "SI(a,b)") if and only 1f p(b)=0 or
p(a)=p(s,b).”

' (It can be shown that a is stochastically indepemdent of b 1f and only

1f b is ntpcﬁiaticaiiy independent of a.) If for two hypotheses h;

. .and b, it were the casgthat SI(hj,e;), SI(ey,b) and SI(hy,e;) then it
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would follow (given the standard theorem that if a and b are independent
then p(ab)=p(a)p(b)) that E(hl,el,b) and E(h,,e,;,b) would both have th:
value zero, and couuquently (using definition (3)) C(hl,el,b) and
C(hz,el,b) would also have the value zero. By requiring here that the
hypotheses, the evidence, . and the bnckground knowledge not be independent
of one another we are eliminating those trivial sorts of cases (vhich, we ]
might suppose, never octur in real situations) where the initial probab-
ility of the evidence, background knowledge or hypotheses is zero. In
this way we are also ensuring that the two hypotheses we are comparing
with regard to their corroborability are ngffected" by the evidence
and the background knowledge. : .

The comparative corroborability we will now offer comes by way
of the comment we made in Chapter I: Given a quantitative measure of
corroboration, complete with a metric, the compafative relatio; can be

formed simply and directly by comparing the values of two expressions
"c(bI,cl,b)" and "C(hz,el ,b)". Thereforrc-
Definftion 3-2 1f it is not the case that (SI(hl,el) v SI(ey,b)

v SI(hz,el)), then h; is better corroborated by €1,

with respect to b, than 18 h,, i.e. CP(hl,hz,el,b),

1f and only 1if C(hl,el,b)>C(h2,el,b)
Uniortu:ht.ely, given the complexity of the definitions of the corrob-
oration functor, Definition 3-2 is not very 1lluminating. - Further-
more, Definition 3-2 does not enable us to easily determine vhit_:h pre-
ference policies Popper would have scientists follow given tpe two
different decision situations of A-acceptability. Consequently, we
must determine vhich factors involved in the corroboraf:ility functors
are to come to play given a choice made on present evidence and omne
made when present evidence does not. decide the matter. The mea by
which we may isolate these factors is simply that of determinfng under
what conditions the degree of corroboration of ome hypothesis, is great-
er thas the degree of another.

To simplify matters we can bc;tn/by noting that thearelative
probabilicy of o given b 1is not at issue wvhen we arg comparing two
hypo:lnno, and hcne. this ulu cana be rcprcunud by a coustant.

-

°
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So, we will let p(cl.b)-c. where 0¢s (1 ’(vc_chqooc this range so as to
conform to the Popperian idea that the evidence must be "“risky"”, that is
not directly entailed by the background knowledge). We now isolate the
fagtors which are invol ved in the definitions of "!(hl,el,b)" and
"C(hl,cl,b)" (we will distinguish the two proposed definitions of
" "c(hl,el,b)" by referring to their numbers in this paper, "(5)" and
"(6)"). We are here adopting a technique employed by H.E. Kyl‘mrg.26

Functor : A B c
E(hy,e,,b) p(e,,hyb)-s 1 1
1 Y 1%, ) p(ep,h b)+s
(5) C(hy;ep,b) p(e;,h] b)-s 1+p(hy,b)p(h,,eyb) 1
, ' p(e1,h;b)+s
(6) C(hy,e,,b) p(e;,h b)-s 1 1
' P ('hl »b) P (el ahlb)'."

The definitions of each functor can be obtained by multiplying the
factors listed under the three columns. The factor which is given in
each case under column A, nn;lely p(el,hlb)-l, is, according to Popper,
"erucial for the functions E(h,e) and C(h,ca)."27 Indeed, as Popper
_'o.. on to say, the fuacc,torrn- "B(hl,ei,b)" and "C(hl,el,b)" are but
two different ways of "normalizing' this factor. 1?91' Popper
p(el,hlb)-l indicates that in order to find a goqd test-statement e),
i.e. one which if true would be highly ‘favorable to,” and hence a
strong éorroborntion'of, h; we must find an e; which (1) makes p(e;,h;b)
nearly equal to 1 and (ii) makes p(el,b), our value s, nearly equal to O.
Clearly then, one of the conditions which would allow us to say that
CP(hy,hy,e,,b) would be that p(ep,bb)) p(el,héb), which is to say that
hypothesis hl 1f true mkal‘l more llkely than hypothesis hz, if true,
does. . ‘

Taking Popper at his word, we may think of columns B and C as
tepresenting different "mlisi’ﬁctdr- of p(e;,h;,b)-s. The '
two factors under column B both increase monotonically with the value

of p(hI,b). This last sxpression is crucial t; Popper'l approach to

the notion of corroboration and ¢ titutes asis for the determin- '
stion of what 'lvill call ¢the "r::&timt.nt of h;", namely 1-p(hy,b).

4 .
- . - -
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Although Popper nowhere considers the question of how this relative con-
tent "C(h ,b)" of hypothesis hl relnu. to the (init content "C(hl)",
we may suppose that it increases monotonically with respect to the
initial content. It can be clearly seen that as the Lutiw content
of a hypSthesis approaches the value one (1.e. as p(h;,b) approaches
gero), the values of both of thg factors listed under éolmn B also
approach omne,

The factor listed undcr column C is the reciprocal of the
expression P(‘l'hlb) + p(cl,b)" wvhich 1. a factor which increases
with the value of p(e,,b), that®is s. By holding p(e;,b) constant as
we are, we can focus attention on the two expressions p(el,hlb)" and

p(el,h b)". Once again, if it can be shown that p(el,h b))> p(el,hzb),
then this fact coantributes to the result that CP(hl,hz,e b).

In suomary then, if we let p(el,b)-l then there are two con-
ditions which determine when one hypothesis is better corroborated
than anoth:r

I. The ltkelihood of the evidence (i.e. the test statements)

given the hypothenil Here it is the vnlue of p(el,hlb)-u

which is crucial, and we may call this factor the "severity

factor" .

I1. The relative content of the hypothe.'i.e., the value

of 1-p(hy,b). '
It is important to’ note that the cvidcnce statement e; used in the
severity factor is intended by Popper to be a statement of a test which
the hypothesis h, has passed and which had been designed to be a sin-
cere attempt to refute h1 The value of the severity factor can be
vifwed as the degree to which bl has been leverely tested, and conse-
quently vhen it is the case that P(‘l’hlb)> p(el.hzb) then we should
say that hypothesis hl has been more severely tested than hypothesis
hy, and having passed the tests is a better tested hypothesis. More
generally, if ome hypoth..u has passed tests which were relatiyely un-
1ikely given the b‘ekpw (but very likely given both the
hypothesis and the background knowledge), then’the hypothesis is well
tested. And, if the uoto passed by one hypothesis bl were more
- savers uhttvo to the hck;round knowledge then the tests passed by
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another hypothesis hz, then h, is better tested than hz
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1
The severity factor {is Popper's selection criterion vhich

determines the preference policy for the question of A-acceptability
involving evidence at hand. This Popper has made clear in a recent
article where he distinguishes between “pragmstic preference" and
28 Here Popper states that on the basis of
the evidence gathered so far (and on the assumption that the rival
’ypotheeee have both been viewed from a critical perspective) the
scientist should ptck the best tested hypothesis, in precisely the
sense of "best tested" which we have "developed here. Popper vie\n

“theoretical preference”.

his preference policy, for the case of pragmatic preference, to reflect

the proper concern of the critical scientist, namely that the hypo-

thesis which has withstood the severest tests to date is the hypothesis
’ vhich so far has "proven its mettle" to survive.

The queetion of theoretical preference comes up when both hypo-
theses have proven their mettle and have both withstood the same tests,
or equally severe tests. When this occurs, and the scientist wishes
to make a decision which hypothesis to A-accept, Popper institutes -
another preference policy, one which is determined by a comparison of
the relative content.o of the ﬁypothelel. Hence, Popper's response to
our second queetion associated with A-acceptability is this: When
both hypotheses hhve mansged to survive the same, or equally severe,
tests, then one should pick the hypothesis which relative to the back-
ground knowledge is more improbable, i.e.; bas a higher degree of
relative coatent. It should be noted that like the Confirmetory Frame-
work's confirmsbility selection criteru“, Popper's criteria based upon
relative content is & priori and makes no reference to actual evidence
or test results. "He. may define Pgpper's comparative corroborability
relation thusly:

Definition 3-3 A hypothesis h, is more corroborsble than inother
hy (which may be symbolised by CP(hy .hz)),‘ if and only {if,
giveld that neither hypothesis has been refuted, the relative_
content of h; is strictly greater than the relative coateat

of h,.

-
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It might be simpler to formulate Defimition 3-3 in terms of the initial
content of the two hypo s rather than the relative content, thus
eliminating the need for a rence to the background knowledge. Rov-
ever, Popper has made it piain that b.gkground knowledge must be taken
{nto account vhen the problem of deciding between hypotheses is involved.
Since Popper characterized the ‘background knoid.dgo as a set of state-
ments which includes "old evidemce, and old and new initial conditions"
as well as "accepted theories™2? 1t would not be in the spirit of the
Improbability Argumsnt to fot-alau Definition 3-3 without reference
_to background knowledge.

To insure that the Confirmstory Framework and Popper's theory
of corroborability are comparable with regard to both questions of A-
acceptability, we will again comsider ‘o\nly the. case where the rival
hypotheses concernsd are such that one entails the other. With this
stipulation it is possible to show that .Poppcr'. selection criteria
are stronger preferring. As far as the severity ‘factor is concerned
1t §s clear that if one hypothesis b, entails another h, then whatever
teqf vhich h, has pasud has been a test of, and has been passed by
by. oreover, since hl is stronger, and in the intuitive sense says
‘more than h2 it is wvery possible that h1 bas passed tests which hy
has not. This is sufficient to establish that the severity factor
pn‘tatol a stronger prot.rri.ng preference policy.

With rejard to the relative content factor we find a Popperian
like J.W.N, Watkins arguing as follows: 30 1¢ one hypothesis h; en-
tails another h, then (i)i‘dnt:v.t evidence which might falsify h,
would also falsify hl’ and (i1) whatever evidence which aight falsify
h; may or may not falsify hy, and hence the content of h; 1s at least

* as great as the content of h,. This may be shown in terms of probabil-

ity expressioms as well. If b entails h, then p(hz,by)=1. With

regard to the walue of p(hy), we note that there are two ‘qvents’
possible, namely the case where by 1is true and when it is false. Benc,c,.
r(hz)-p(b;)p(hg.hl)n(-h)v(hz."h;) But since p(hy,hy)=1l, we have
v(&)wﬁ;mg)rhfhﬂ. -Stmce péh))p(hy ) O, it follows
m: ,n;z)i ,(h,) 24 heuce that C(;)2 C(hp). Since the initial con-

‘,
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tent of hl is greater tham or egqual to the initial coutent of'hz, the
relative contents of the two hypotheses will be related in the same wmy.
Hence, the relative content factor also generatss a stronger preferring
preference policy.

' From these discussiohs, amd our definition of CP(hy,h,), we may
u.n the following definition of A-acceptability on the basis of Popper's
theory ot_ corroborability: g
Definition 3-4 A hypothesis h; 1s more A-acceptable on the basis

of Poppeg's theory of corroboration if and only if: :
'I. Given evidence at hand h; is better tasted than h,;
II. Given that h; and hz are equally well tested, then

cr(bl hz).
. Definition 3-4 is constructed so as to indicate th.t the two
preference policies given by Popper are necessary sufficient for

A-acceptability. This Popper wishes to hold since in several places’!
he insists that his notion of corroborability is the same as that of
_acceptability. And that Popper seems to mean by “acceptability™ what
we have called A-acceptability is clear from his comments and examples,
a.g.: ‘

\ We choose the theory which best holds its own in
competition with other theories; the one which, by
natural gl'octton, proves itself the fittest to
survive, '

The hypothesis which proves itself the fittest to survive is, ultimately
. -in Popper's view, that hypothesis which has the greatest content with-
out ‘being refuted.33 This s the nature of theoretical preference,
‘that preference policy given by part II of Definitiom 3-4. Popper
' favors this preference policy, thinking it central to the methodology
of science for ressons which we will uncover in Chapter V. For the
‘momsut we may review the responses which Popper gives to the two
Questions asseciated with A-acceptability. .
1. m M-u should I pick given tln evidence which is
st hand?
, ww:wmumwmmuy mm. and, givea
. Qmmmanmu-wm-u% ons should pick the

o
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stronger Il1 gtnc, 1: bas passed all the -uvdrc teste hz has and perhaps
more besides. ’ v_

II. Which hypothesis should I pick when the evidence at hand

supports, equally well, both hypotheses?
Here we must resort to the ”theorottca’l” chotice which is governsd by
the relative coanteats of the hypotheses. When hypothesis h, entails
hypothesis hz the theoretical choice is a clear ome: Rypothesis hl will
always be at least as improbable relative to the background knowledge as
hz is, and hl may be more improbable ghnn hzf Hence, since the theo-
retical preference of hypotheses is governed by their impriobabilicy
relative to the background knowledge, hypothesis h; will always be at
least 'ul_A—acccpubic as hypothesis hz.

¥ith the preference policies of both the Confirmatory Frame-
work and of Popper now laid ocut we will begin our critical examinstion
of both dméﬂdon-.' In the next’ chnp;:-r we will concern ourselves
with the problem posed by the "Paradox of ths Ravens”,
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CEAPTRR IV
Tl'f. hﬂé _OF THE DAVENS
With regard to the first question associated vith A-acceptability--
™which hypothesis should I pick given the evidence which {s at band?"--
the answers given by the Counfirmstory Framework and by Popper are based
‘on wvhat each approach counts as evidence. The Confirmatory Framswork
/'ﬁuctiully characterises "confirming evidence”" and bases its re-
sponse to this questiocn in terms of a comparison of sets of confirming

~
—— -‘//

evidence statesants by messas of the subset relation; and Popper char-
acterizes a "severe test report"” and responds to this quuion in
terms of the degree of severity of :hc tests passad by thc hypotheses.
In this chapter we will be concerned vith a difficulty which has-besen
seen to arise with respect to Bempel's characteriszation of Yconfirming
evidence"”, and vhich, as od vill try to show, can be seen to arise
with respect to Popper's eh.r.euti;ntton of "severe test reports” as
well. This difficulty was firet discussed in detail by Hempell and

is ususlly ntctrod to as the "Paradom of the Ravens™.

The ht‘du of the Ravens is u‘t a logical paradox, since no
logical u:cmuuncy is unconrod Rather the Paradox seems to point
to an inadequacy u ‘both approaches’ characterization of evidends -
which coanfirms (corroborates) a hypotheses by indicating s disparity
between what is fdentified to de confirming (corroborating) evidence and
what is intuitively confirming (corroborating) evidence. We will see
this difficulty to be a possible problem for both approaches to the

sue Of A-acceptability in the following respect: If the notioms of
coffirming amd corroborating evidence do not match up with our intuitions
selaction pioeodutcu devised in terms of these notions may also be
cmt‘.r-tnﬁtttvd. Moreover, the Paradox of the Ravens is a pertinent
problem for ws to discuss at t:hh, point since from our ducuuo;u
' here ws will be sble to extract certain problematic aspects of both ap-
proaches whieh will be of faterest {o us when we consider the more .is-
portant questisn of the sdequacy of these approaches in Chapter V. /

45
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In the thirty Ly.u-. since Bespel first discussed Was Parsdox of
the Ravens response to the Paradox has teaded to take two forms. Om
the one hand, following Hempel's lesd, philosophers have argued that'the
Paradox is merely a "poyciolo;teal il1lusion” which -poses no serious dif-
ficulty for s confirmation theory in whick it arises. On the other hand,
many philosophers have found that the Paredox poses a serious difficulty
for the confirmation theory in which it arises, and these philosophers
have offered many ingeniocus attemps to avoid the Paradox. In this
camp we find philocsophers like J. Agassi, M. Black, I.J. Good, C.A.
Hooker, J. Mackie, D. Pears, D. Stove, P. Suppes, R.H. Vincent, ¥.W.N.
Watkins, and G.H. vomn Wright among others ( for an overview 0f the
various solutiods proposed by these philosophers see R.C. Swinburns's
article "The Paradoxes of Cal‘f:lt-tim--l Surn;"z). Intorintlngly
‘enough, the philosophers ﬂlo adopt the Poppctun line cbncorun; the
probl of explicating conﬁ.r-tlon are -ou those who, viewing the
Parsdox as § very serious dltticulty. condemn Hempel's approach. Om
whole, those who have written on the hroda hnn counsidered 1t
to be .nou;h of a problea to nrunt a second look at cho issue of
explicating confirmatiom. :

After preseating the Paradox we will con.uot hol' .
proposed solution to it (as well as I. Scheffler's defense of Hempel),
and then proceed to cousider the question of thar or not Popper's
approach can be seen to be immune from the adox. Our discussions
vill be drawn from s small portion of the literature om the Peradox
and centered om the articles of D, Stove, J.W.N. lhikm H. Alexander,

. Agassi, apnd J. Meckie, 3

Ve will !ollov tradition and restrict our attention to hypo— )
:hn« of a mnu fcrq. namely
| Form I @ @@ 39(x) _
vhere "I" smd Q" are predicate verisbles which take as walues finite
conjumctions or disjusctions of obssrvation predicates or relatioas.

‘ To facilitate uum we will characterise four sorts of
. abgervation m“lﬁl e¢oncern us by means ot the following
four sets of ebjnu: '

[ 4
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A= fx: P &Q)}
D= {x: ~P() &Q(x)}
C=fx: P(® &~Qx)}
D= {x: ~P(x) &~Q(x)}
Observation reports which report objects wvhich are slements of set A
.t; those which intuitively coafirm hypotheses of Form I, and reports
which report objects which are elemsnts of set C are intuitive falei-
fiers of nuc‘h hypotheses. Observations reports which report objects
from sets B and D dre, as far as our prelimimary intuitions are com-
cerned, irrelevant or nmsutral ocbservation sentences. - Hereafter, once
again in keeping with tradition, we will use as our example the hypo-
thests (of Yorm I) "All ravens are black”, which we may symbol ize by
"(x) Rx3EX)". Por this hypothesis the set A will give us sentences
reporting instances of black ravens, B untonzol roﬁortin; black non-
ravens (black shoes, for example), C sentences reporting noa-black
ravens, and D sentences reporting non-black n‘bn-tam. (vhite swans,
for example). We will suppose that we have before us an observation
report O which mentioms m objects and which contains cbservation sen-
tences of all four sorts (with the restriction that O is consistent).
We will call the observatiomn report which contains ounly the observation
seatences in O which involve objects which are elemsuts of set C the
observation report Og; snd the set-theoretical difference between 0 amd
O will bo called the observation report O..
The Paradox of the Ravens may be seen to be the result of the
following propositions: '
1. Miced's Criterion: A confirming instance of a hypothesis is a
positive inatamce, that is an observation report which asserts ‘
. the fulfflmsnt by an object of both the antecedent and the con-
' sequeat comditions of a hypothesis of Form I.
2. Jquivelenps Coudition: If an cbservetion report comfirms a
Wul‘. thas 1t also confirms ry hypothesis which is
logically equivalaat to h‘. for mwz. hypothesas .qf .the fol-
lowing fesws: ' : !
Form IIL- (GO0 vaR(x)) > @Q(x) vaRm).

7 o - N Lo -
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Prom Wicod's Oriterion 1t follews that cbserwation semtences which
mention objects from set A confirm hypothases of Form I. However, by
Micod's Criterion and the Bquivelesce Conditiod it follows that observa-
tion sententes which mention objects from sets B and D also confire
hypotheses of ror'- 1. Hence, given the hypothesis "All ravens are
black” (and the development of that hypothesis for n objects) the
observation report O, directly coufirms it, although O. contains ocbserva-
tion sentences which report the accurrence of black shoes and white swans.
PFurthermore, the observation report which ssntions oaly the occurrences
of black shoes and vhite swans dlwy confirms "All ravens are black”
(given the appropriste development). ' .
vhy does T of the Ravens seem paradoxical? Simply
because the m. white swan or a black shoe does nojyseem
to constitute supporting evidence for "All ravens are black”.
seems contrary to our intuitions that irrelevant evidence should bc
counted as confirmation for a
euggest, furthecfre, that
the hypothesis "All raveus " without searching for ravens, or
" birds, or even black things. v, Hempel has argued that the im-
pressiomn yf a p‘r'.ilu heare 1is marsly a "psychological illusion". 4
Befors ¥& cousider l-pcl'. case we should state one last proposition
wbich, although it does not balp to gensrate the Paradox does figure
into Hempel's emp:iou of comnfirmation as well as his argument for
the {llusory sature of the Paradex:
‘ 3. The assumption of sero background belief: An adequate
'mllécu- of tha consept of confirming evidence may be one
 which makes 0o referesce to background information or belief,
other :hn the kaowledge ‘of what observation is rcptonntod by
ths ’ndmm syubolined.
Bempel brimgs ouwr sttesmtiou to two cousiderations. WPirst, there

thesis. It -ppoar- paradoxical to

t go about seeking information for

-

o 18 gmuh-vlﬂ dat m of,!ot- 1, that is hypothu“ of the
. ‘fﬂ‘ "All A" I'! l'l"., .ho‘t A's only, and heance that it is paradom-
. }j utl ﬁu ‘MW‘.‘ is sbout pon-A's. Hempel agrees that "All

, :,,'w m black” m ..m sbout tmn. (and not shoes or swans),
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but he claims that the qucltion of vhat hypotheses assert, or what they
are about, is a practical or psychological issue which has no influence
on the logic of confirmation. The symbolic exprcolion "(x) (Rx > Bx)"
asserts only that any value of '' x" vhatsoever is either not R or 1s B.
Consequently, it is not pafadoxiéal, from a logical point of view, that
observation reports mentioning non-R's and non-B's confirm the hypo-
thesis " (x) (Rx o Bx) ".‘

Hempel's second point is that the paradox only arises 1if
additional information is introduced, and hence that we are judging
one observation report to be confirming (e.g. a blgck raven report)
but another not to be ‘(e.g. a white swan report) on the basis of the
hypothesis plus additional information. Hempel suggests that we con-‘
sider the hypothesis "All sodium salts burn yellow", or "(x) (Sx >¥x)".
If we hold a piece of pure ice over a colorless flame then we would
not feel that the report that the flame did not turn yellow in any way
supports the hypothesis, although, on Hempel's account, we vipuld have
confirming evidence since the resulting observation sentence would
satisfy the transposed, equivn.ient hypothesis " (x) (~ YX >~8x)".
However, Hempel argues, if in another experiment some unspecified
object "a" was held in a flame, and if the flame did not turn yellow
and "a" was analyzed to find no sodium salts present, then the observa-
tion sentence concerning 'a' would add support to "(x)(Sx>Y¥x)'". But
the only difference between the two experiments is that whereas the
second concerns some unspecified object, the fir:t concerns a substance
 which s specified to be pure ice and hence known, in terms of inde-
pendent information, not to contain sodium salts. So, Hempel argues
that without the assumption of zero background belief the psychological /
_illuli.on of a paradoxical situation manifests itself; but, once this '
assumption is Me, and the logical issue of confi.rnption is on::’e again
brought to the foreground, the Paradox disappears.
ta rs that Hempel 1- d4feécting his arguments against a viev\\\ ver

that theres_ is logical flaw his Satisfaction C'ritetiw which n-
erates the Paradox of t:ha vens. He argues that ” Paridox is d o

a "misguided intuiti n the matter" and that there i{s no logical fldw
involved. However, /it may be readily granted that there is no logical flaw
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s not what {s at

in Hempel's Satisfaction Criteriom, but a logicpl f
issue in the Paradox of the Ravens. The Para ox is not a logical one;
yet to say that the P‘nrado'x is -erelly "pcycbologiéal" may just m.njt
Hempel’s own condition of "materisl adequacy' is being violated., It<is
perhaps a nincancéption that inypotheoel of the form "All A's are B's"
are only about A's, but it.would require more argdmen,t‘ to convince a
zoologist that the hypothesis '"All ravens are black" is not only about
ravens, but shoes, swans and symphonies as well. And given that a )
confirmatory logic is a tool intended for use by scientists, the assump-

tion of zero background belief is clearly untenable: Scieptists do not

carry out experiments in an informational vacuum. Hempel s perh‘fu

succeeded in fsolating sowme of the rensdna why the parad makes us un-
comfortable, but he has not explained why these reasosfs are %of
place in Q\dincu.sion of the material adequacy of hig Satisfaction
Criterion, Hence it could be argued that the Paradox of the Ravens
points to a weakness of Hempel Satisfaction Criterion, namely that the
Criterion produces a confirmation relation which is too wide insofar
as there are good reasons (reasons based upon our intuitions about con-
fimtion) for excluding certain obgervation sentences from the set of
confirni;xg evidence. If our intuitions are to be sacrificed on this
i{ssue then we certainly must have good reasons for abandonipg them.
Hampel has not given us good reasons for abandoning intuitions, rather
than abandoning Nicod's Criterion or the Equivalence Condition. And in
spit:g',’of the conflict between the intuitions we have and his Satisfaction
Criterion, Hempel still insists that his Criterion does fit the intui-
tions of sciertists. )

It may be argued on Hempel's behalf that the expression
"Cf(el,hl)" is jnot iptended to be. an explication of what we usually
have in mind vhen we y that evidence e; confirms hypothesis h;, or
that it is an explication of what we sometimes have in mind vhen we talk
a/b? confirmation, I. Scheffler has argued that Hempel was concerned
to ¢xplicate one notion of confirmation, namely what we have in mind
wvhen we say thst some evidence s '"positive or favorable" to a hypo-

thesis.5 As an explication of the notion of "positive evidence' the

e
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relation "ct(ol.hl)“ need not take .1nCO‘acc'ount background belief or
information or indeed anything else which is not strictly provided for
by the Satilf.ctiop_crit“erion. N to argue that Hempel has a different
expl:lca'nd\n in mind, one for which\ the Paradox of the Ravens is a result

of "misguided :l.ntuition", would seem \to save He-pel Hovever, Hempel
has said that he 1ntended to provide an expli.catul of '"that conception
of confirmation which is implicit in scientific procedure and method-

ological disculibn."6 'Is "positive evidence'" such a conception of
confirmation? . «
. It is reasonable to ask-supporters of Hempel to provide an

argument showing that "positive evidence' is that conception of con-
firmation which 1is inplicit: in sgientific @rocedure. Or, failing that,
we would need an argument showing that this different ?xplicand_
wvhich Hempel is considering is a useful one for the scientist. To
argue that "positive e(riknce" is that conception of confirmation
which is central to scientific methodology would require that the
Paradax be viewed from a different perspective: It would have to be
shown that the Paradox is the®result of our misguided intuitions with
regar® to scientific procedure. Hbvever, if it is intuitively un-
satisfactory to suppose that ob.étvations of black shoes and white

- swans confirm "All tavens‘are black'", then it is clearly unsound
_practice to suppose thia.' Hempel does not offer any argument for the
claim thnt "Cf(el,hl)" is an explication‘of the noti:n of confirmation
vhich figures in scientific practice; and indeed most commentators on
Hempel's concepgkon of confirmation vindicate him from the Paradox by
arguing that his concepdon of confirmation is not a reflection of
scientific practi.ce, but 1s rather an idealization of some notion of
confirmation. But, the queltion vhy this idealization of a notion of
confirmation should have any m at all from the scoentists's view-

potnt bas. not ut}-fach&rny ‘answered.
Iu t we cannot sllow the Paradox to sinply be passed off
hc P "plycho‘&tcal 11lusi¢n” by Hempel without admission that

the n@ion of confirmation captured by "Cf(e;,h;)" 1g not vhat scientists
-have in mind. But then, how does Popper's theory ¢f corroborability fare

pa:
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with respect to the Paradox? We can quite quickly show that the functor
"C(hl.cl, is at least cuoccpt'iblo to the Paradox: Suppose we let
"hl" be the familiar hypothesis about ravens, and "cl" be an observation
sentence which reports an object which higlgpgs to either of the in-
tuitively neutral sets, i.e., set B or D. Since our e follows from
h,, 1t will be the case that l.,h;)'-l, and if we suppose that the
background knowledge in this case is such that e is not a direct
consequence of b, then it would follow that p(el,hlb)-p(el,b)) 0, from
which it easily fpllows s.ngu the definition of the corroboration functor
(see (6) of Chapter ., ;“ ,» that C(el,hl,b)) 0, i.e., any observa-
tion sentence from ef: BEf_¥he tvo neutral sets B and D can be said
to corroborate the raven hypothesis.

A great deal of debating has been carried on between Popper-
jans and critics concerning the issue of whether Popper's theory of
corroborability does in fact fall victim to the Paradox or whether
the theory has built-in safeguards yhich protect it from generating
the Parndo;. in vhat follows we will investigate the arguments for
and against the contention that Popper's view of corroboration falll*'i
victim to the ‘Paradox.

J.W.N. Watkins, an adherent to Popper's views, began a lengthy
dispute by suggesting in ''Between Amlytic nnd Empirical’ that the
Paradox was wholly avoidable in a Popperian theory of corroboration.’

Watkins apparently based this judgment on the passage in The Logic of
Scientific Discovery where Popper writes that his corroboration functor

can be adequately interpreted as the degree to which the evidence .

corrobawrates a hypothesis only if the evidence "consists of reports

of the outcomes of sipcere attempts to refute” the hypothc.il.a
/

Vatkins writes:

On a Popperian theory of coufirmation this hypothesis
("All ravens are black”) is confirmed by an observation-
report of a black ravem, not because this reports an
instance of the hypothesis--a vhite swan is also ag instance
of it--but because it reports a satisfactory :e%f the
hypothesis; a raven has been examined unsuccess ly for
non-blackness. - On this view, statements about non-ravens
whigh do not report tests of our hypothesis cannot counfirm
ic.
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Watkins' view, thcﬁ, is that the l'.nt\{'bduction of the notion of testing
(1.e. attempting to falsify) saves Popper's thcory of corroboration from
the embarrassment of the Paradox.

On the face of it, Watkins' contention seems groyndless, as I.
Scheffler, D. Stove, and H.G. Afcundor have all at one time or another
shown.10 First, inasmuch as Popper's talk of "sincere attempts to
_ refute" is so vague, there i{s no reason to suppose that observations
“of black shoes and white swans qill'not be results of sincere attempts
to reifute "All ravens are black", Second, since an equivalence con-
dition follows from Popper's Desiderata for C(hl,el,b), it follows that
a sincere attempt to refute "All non-black things are non-ravens" is
corroborating evidence ({f the attempt does not result in refutation)
for "All ravens are black” as well, and the Paradox Teappears. >

Watkins has responded to his critics by arguing that the Popper-
ian insistence on testing at least limits the scope of the Paradox.
Writing in response to Scheffler, Watkins nutta that whereas on
Hempel's account of confirmstlon observations of black things and non-
ravens "automticilly" cogflm "All ravens are black" Popper's theory
has the consequence that §¢ hypothesis '"is confirmed by an observa-
tion-report that an object i® a black raven, or black, or no raven,
only if this reports a __’_t_ of the hypothelis."u And, responding to
Stove, Watkins notes that although the mrch\for the non-black raven
(i.e. the attempt to refute "All ravens are black')mdy well turn?'up
wvhite swans, still not every non-black non-raven or black object is the
outcome of 'cuch a mrch.lz J. Agassi, another Popperian, has argued
in ﬁtkhu'\dofcnu. Agassi suggests that it {s wrong to argue from
the fact that on Popper's account non-refuting evidence may corroborate
to the thesis that on Popper's account non-refuting evidence always
cortobornul.ls The upshot of these defensive claims seems to be that
Popper's theory of corroboration does not fall victim to the Paradox
because the factor of testing is an impartial condition which is
placed on evidence in order for it to be confirnin;

How does Popper's corroboration functor impose this condition
on cbservation ropott{o? As we have noted in the preceding chapter, one
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of the conditions which determines the value of C(h;,e,,b) 1s the prob-
abilicy qu e; given hl n-,soq.rod to the probability of e; given b, the
background koowledgs. The "sewewity” functor s(ol.hl,b) gives us that
the severest test of hl is that test resulting in an observation report
L which 1{s such that the valye of p(_cl,b) is very low while the value
of{ p(cl,hlb) is very high. How might this measure of the "severity” of
test reports be applied to the case of the raven hypothesis? We may
suppose that the background knowledge here consists only of the state-
ment that the number ‘of black objocti is indefinitely larger than the
number of ravens. Further, we may suppose that we have only four
observation reports: - “This object is a non-rnvon",-cz- "This
object 1s black", ey~ "“This i§ a black raven”, and e, "This is a non-
black raven", 1If b1 is "All ravens are black', them it would appear
that th,'valueo of p(el,hlb) and p(cz,hlb) would be ry close to the
values of p(el,b) and p(ez,b), respectively. But si ‘,h], increases
the probability of e3 and reduces to zero the probabillity of e, we
woul T have p(ey,h 0)> pey,b) and Ple, byb)=0 & p (e, , b))
something is being indicated by these values, but it i{s not appare
that the factor of testing has been thus isolated. It seems cor
to say however, that the values of the initial probabilities of

rly

observation report will result from the activity of
refutation of a hypothesis. But then the probability val

sxpressions P(‘l'hlb) and p(ol,b) may very well give the result that e
is a "severe test” of hl vhen that i{s not remotely the case. Let us
suppose that we are engaged in a sincere attempt to refute the hypo-
thesid mall migratory birds are large and fly south in the’ winter”,
Let us further suppose that our background knowledge about birds con-

" tains the -uu-it, "Mo raven is large". If in our search for the
-migratory bird which 1s smsll and flies north for the winter we should
come ac a large migreting raven (but are unsble to determine which
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direction this bird migrates in the winter), then it will be the case
that this repert of a test, ¢;, in sush that p(s),b)=0. But simce
p(ey,h;b) will be .mtttmtly greater than szero we should have to say
that e, is & severe test of h). Here the 'severity” of a ‘dest is de-
termined by the mature of the background knovlcd.c. Furthermore, the
degree of corroboratiocn of this hypothesis by the report of a largs
migrating raven may be larger than the degree of corrcboration pro-
vided by the report of a large, southward-migrating sparrow 1f this
report does mot conflict with the background knowledgs.

Although Watkins and Agassi argue that Popper's theory of
corroboration limits the scope of the Paradox of the Ravens, it is’ '
celear that this is not uccoq‘;luhod by the formal .ptopCtti..l of the
corroboration functor. Stove, in respouse to Watkins, has argued
that at bottom Popper's corroboration funstor rests ondMa-‘ghychological
-assumption, namely that tho scientist is sincere in his desire to
refute.l4 To this charge Watkine has responded that the objective
msasures provided by Popper's functors completely mtd any talk
about the intentions of scientists or their cinccrity. But here
\htklu 1s just arguing against himself, for since the functors camnot
reflect sincerity of testing, and since it is this factor vhich gtno
some plausibility to the claim that the scope of the Paradox is limited,
Watkins' claim that Popper's fuactors are "objective measures" asounts
to the admisélon that the Peradox appears in full force in Popper's

. theory. In fact Watkins' case for saying that the statement "gcientist
A 1s more simceve ia his testisg of b, if the outcoms of his test is
the veport 01. rather thaa e," can be replaced by p(e;,h;b)-p(e;,b))
p(oz.hlb)-p(oz.b)" faces two yroblm (1) The value of "p(e;,h3b)-
p(e},d)" can mot be argued to reflegs the "gincerity” of the test
report o) (isdssd, &8 we have seen, the valus of this expression mxy
only reflest an u-ul.mt relatioca between the test report and the
.WO.C keowledge); (2) the cheszwetion reports uhtch are symbolized
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tasts.

Watkins employs another tactic to €xy to show that the Paradox 1is
mltﬁnmomdm .tuuuunutht
evidence will couit as confirming oaly 12 we had "reason to suspect”
that it was a counter-instance to the hypotheeis. Thus, if in our
search for the falsifying evidence for "All ravens are black” we should
discover four objects such that (1) object a 1s non-black, (11) object
b 1s a raven, (i{11) object ¢ 1is a non-raven, and (1v) object 4 1s black,
then we would have Teascn to suspect that objects a and b might, upon
further iowvestigation, lesd to the falsification of the hypothesis.
Furthermore, objects ¢ and d could not lead to falsification, since
the {aformation we have about du- precludes the possibility that they
would be counter-instances. ihtkiu arguef that since we “already
know" that ¢bjacts c and d will not lead to the faleification of "All
ravens are black”™, vhatever else is discovered about them will not
count as coafirmation. 16

BY I.nttoaucing a time factor into the acquuitton of cvidcncc
Watkins is tryin. to convince us that there is an aoy—ctry between
the two reports "There's a raven...Look, it's black” and "There's
something black...Look u'-o a raven”. From a logical poiat of view
there i{s vo diffarence bot"‘ thedd two observation reports--if one
coufirms then the otheg mist confirm as well.!” The only difference
between th.n two observation reports 1is th-t difference generated by
the "1nuntl.on to &loity" requiressnt. But, clearly, this require-
ment is not part of Popper's corroboration functor, and {f it is to
be brought to bear on the question of vhen evidence confirms then it
sust be added on to Popper’'s fwmctor in the form of a non-logical
requicpment. Mtly. Watkins has failed to show that Popper's
_ca.’rebmtu- t—em. as & formml expression, nvonl- the Paradox
m!« ‘he has failed to ﬁo‘hw either the "otmrity in testing"
,u the “inteatiea oo hlllty" requirements are built into the defini-

of Popper's fulstaps. But 1if Watkins' case does not go through
l“ﬁ are left 'lth sun origimal claim that Pw‘"o theory of cox-
thumummu-otmum
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m u u still l:hc case cht observations of vhite shobs confirm

57
We will now comsider two of the mamy refinements of Hempel's
theory of coanfirmation and Popper's theory of corroboration which bave
béen proposed in the face of the preblems posed by the Paradox. In both
cases it lun”boon argued that HNempel's theory is vindicated as a theory
about confirmation in an "idesl™ sense for which the Psradox is harmless.
H.G. Alexander has argued that the assumption of sero back-
ground belief is the source of our discomfort about the pcradou.la
Given a hypothesis asserting that all A's are B's, Alexander asks vhat
is prcomoood when 1t is said that something vhtch is both an A .nd a
B confirms ‘while something which is neither does not confirm. Alex-
ander answere that part of our background knowledge about A's and B's
tavolves the belief as to the relative populations of A's and B's.
1f, we suppose that the probability of any,cbject being an A 1s x and

the probability of it being a B u‘y~. then i{if there is no correlation

betwsen something being an A and it being a B the distridbution would be

A&B A &~3 ~A&B  ~A &~}

xy x(1-y) y(1-x) (1-x) (1-y).
lmr. if the hnothc.h( "All A's are B's" ware true, th-n the dis-
tribution would be

= cw- y-x 1-y.

This being the case, it would seem that observations of objects
which are.both A and B would provide better confirmation than observa-
tions of objects which were neithet only if the probability of some-
thing being an A was less than the probability of somsthing being a
noa-3. That is, since the number of ravens is considerably smaller
than the mmber of mon-black things, we feel that finding a black
Tavea ptovtloc better confirmation for "All ravens are black" than
m a mon-black non-raven. However, for other hypotheses where
the susber of son-3's 1s considerably greater than the mumber of A's, .

K -8-- "All docm trees are less than 200 feet tall”™, we would

ocelpt m:uu of objocu which are neither A noxr B (i.e. trees
m sre over zoo hlt tall and coniferous) as confirmation,
. As an ..ll.tim of ‘y the Paradox is discomforting,

fM" m do seen satisfying. However, on Alexander's

LJ
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"All ravens are black”, although thiey do not confirm as much as observa-
tions of black ravens. And fowr the case of "All deciducus trees are
less than 200 feet tsll"”, although we are motivated by the additional
background kmowledge thet there are few trees over 200 feet tall to
couat conttorqu tress over 200 feet tall as confirming, -'tul we may
not be content to 'say that a 200 foot mountain also provides confirm-
ation. But most importantly, it is not .clear how the ,additic;n of in-
formation concerning the relative population of the A's and the non-
B's for bypotheses of the form "All A's are B's" would come to the aid
of Hempel's theory. Even if it were possible to assign probability
values to gccurrences of A's and non-B's (i.e. even 1if we could de-
termine the relative populatlons‘ to the degree of accuracy required

- by the hypothesis. in question), still this would not alter Hempel's
theory. If we could devise a quantitative theory of confirmationm
based upon Hempel's theory where these probability values could be
introduced, tl';on ve wvould seem to have a theory which could assign
different degrees of confirmatory power to different observatioms.
But here too thc lntuittnli neutral observation reports would be
lll.w some degree of positive confirmation; they would, in short,
still coafirm. But more importantly, Alexander's suggested nodific‘ation'
of Hempel's theory would mske WI'; theory into a quantitative theory;
but Hempel's q*rcniod uf..roct was in a qualitative theory.

J.L. Mackie hnp rightly identified the l‘ourco of the Paradox of
the Ravens with the intuitiou that observations of black shoes and white
swans are msutral to "All ravens are black".l? However, Mackie argues
that gtven the asswmption of sero background knowledge Hompel's solu-

S eiom to the Paradox (i.e. the denial that black shoes and white swans
aéo neutral to "All ravens are black”) is adequate. Furthermbre,
Mackie argues /that Alexander's modification seems to provide moth.r
uoluttn to the Paradox inssmuch as it explains our intuitions vith
regard to the meutrality of black shoes and white swans. Mackie goes
on to explain why Watking' solution to the Paradox is also adequate.
It is only this last section of Mackie's article which we shall cousider.

We have argued above that Watkins has not provided an explanation

.

R
.
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why the desire to refute a hypothesis should have any affect on the out-
come of such tests. Mackie Proposes to fill this lacuns by noting that
the activity of lookisg for or trying to find something ‘raises the
ch“.l that whift 1s sought after will be found. Hence, by adopting a
procedure of trying to falsify a bhypothesis we raise our chances of
faleifying 1t, if it is false. If we add to our background knowledge
the fact that we are looking for nomn-black ravens, then the observation
report e, which l.tlt.l that we have found a black raven is made moTe
probable- by the hypothesis "All ravens are black", and hence
p(ol,hlb)>p(cl,b). On the other hand, 1f we add to ocur lJuckground
knowledge the fact that we are not looking for non-black ravens, then
the hypothesis will not raise the probability value of the oburvntiot'x
report that a blaci raven has been found, that {s, p(ol,hlb)-p(cl,b).

How might Mackie's modification belp Watkins? Mackie has pro-
posed that the Poppotuli requirement of "intention to refute” can be
translated into the corroboratiom functor so that the fulfillment of
the requirement in particular tases has an affect on the value of the
functor. By adding to ¢he background knowledge the fact that a policy
of falsification or testing is being engaged in, the outcome of this
policy, the observation report e,, will have a higher relative prob-
ability value with the hypothesis added to the background knowledge
than it does with the background knowledge alone. This modification
doss seeam to fulp Watkins since he can now argue that (1) 1f the value
of C(hl.cl,b) is strictly g’ro'aur than gzero, and (11) {f e, is the out-
come of a policy of falsification, or attempting to refute hl’ and (1i1)
1f the fact that this policy is being undertaken is added to the back-
sround knowledge, then e, corroborates hl' vhatever e, may be.

The argument that the observation of a black shoe corroborates
"All ravens are black” 1f and only {f the observation is the outcome of ,~
a péltcy of testing seems now to turn on a requirement imposed on the
set of background statements. From a logical point of view, it does
Dot matter vhether the experimenter 1s in fact engaged in such a policy
or not, as long as the background knovledge includes a statement that
he is., And this 1s surely suspicious. Alloroo'vor, it 1s simply false

e
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that a lchntut mt be onupd in%s policy of falsificatiom {f the out-
coms of hu to.u.n; 1s to count as_corroboration of a hypothesis; surely,
s scientist may sisply be carrying o experimeantq which are not shder-
taken vith the goal in mind to faleify or corroborate any hypothesis;
yat 1! later a hypothesis is formulated it would be odd to deng ‘that ths
ptcvi.oully established test results cam mot count as falsification ox.

" corroboration. It should be recalled that the original argument
supplied by Watkins was that since Popper 's corroboratiomn functor de-
termines the degree to which evidence ouppor\;o or confirms a hypoth.ch
only if the evidence is the result of a sincere attempt to refute the
hypothesis it is not really paradoxical for neutral-seeming evidence

to be evaluated as.corroborative., Watkins' attempts to rid the testing
requirement of its psychological character failed; but Mackie's sug-
gestion to rid this roqﬁtrcﬂnt of its psychological character by simply
cddt? an "intention to falsify" statement to the set of background
statements makes the requirement into & silly ritual. Whatever force
the testing requiremsnt may have at the begimning has béen lost by
these attempts oi:hd;' to suppose it is somshow built imto the functors
themselves or to add a statement of the rpquirement to the set of back-
gr ound -n:-'-nu. )

Popper is quite coutent to keep his testing requirement complete
with ullb its ’.yeholo;i.cal qvertonss simply because "“one cannot com-
pletely formalise the idea of a umrc and ingenious attempt [at the
refutation of a hypothasis]."20 With this unformalizable requirement
-1-1- in. the backgroumd of Popper's arguments, Popper consistently
overlooks the fict that experimentfl results need not be the results
of li.ne.a and imgenious ittqu at the refutation of a hypothesis.
(And this poimts to a very limited conception of scientific mathodol ogy
which, as we will see in the nmext chapter, Popper holds to). At
bottos the only argumeat 1n support of the claim that om Popper's

sccount it .is mot really paradoxical for black shoe or white swan obser-

vations to coxrcborats “All ravess are black" is just that the reports
of the ostcomss of simcers attempts to refute a hypothesis must always
result in either falsifisation or corroboratica. But this is surely
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false. In actual practice £.t ie clear that scientists recogunise three -/
sorts of experimentsal !Mml, those which confira a hypothesis, those
which refute it and those which are wholly or partially irrelevaat to
the hypothesis.

In this chapter we have tried to shew that the Paradox of the
Ravens seems to be a difficulty for both the cmﬂ.tp&ry Framework
and Popper insofar as our intuitions seem to be at wariance with respect
to both approaches' charscterization on confirming (corroliorating)
avidence. The Paradox, if we decide to trust aur intuitions om this
satter, results from the fact that f!t;r both approaches certain sorts of .
neutral or irrelevant evidence are classed as confirming (corroborating)
svidence. This is not to say that nsither Hempel nor Popper recognise
evidence which is neutral: An observation report is neutral for Hempel
1f it neither entails the development of a hypothesis for the objects
mpntioned in it nor entails the development of the mptioh. of the
hypothesis for the objects mentioned in it. ' And for Popper neutral
evidence is any e¢; which is such that p(cl,hlb)-p(cl,b)-o. However,
the Paradox seems to suggest that the set of meutral evidence is, for
both approaches, such more extensive than is allowed for.

If we felt strong enough about the intuitions which the Paradox
elicits, then we might want to go on to claim that both approaches are
insdequate as bases for a response to the first question of Azaccept-
ability. (And {f we did go on to make this stromg claim tbci e wggld
have a basis on\vl\tch to argue that Popper's theory fares }otm on - ‘,(J .
the issue of A-acmubtlity for the following ru.otu Both npproadnf
are inadequate with regard to the first queouon of A-nccop‘ubghty, B
but the Confirmatory Framework is also mdcqm ‘with rc“rd (2.3 the o w
second question of A-scceptability since vlnunt_qi\l- ve % T
t actusl evidence which seems meutral being cl‘tnd ll confirm- NS
ing, jwould also apply to possible evidence, which n?g:utr.t h’cing

as conti.r-m Popper's dnswer to the seco®d tion of A-

ton cvi.dcm at sll.) However, we shall not ;oinsﬂ argue in

?g ?hat should
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comstitute nsutral evidence may not provide a sound basis for such a
clah.' and d\ glance at the literature surrounding the Paradox of the
Bevens will show that differeat iatuitiocms on this matter are possible;
and (11) there are seunder bases®upot wvhich to judge the adequacy of
thess tvo spproaches (with respect to both questions of A-acceptability) .
and these will ‘bo considéred in the next chapter.
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CHAPTER V
A-ACCEPTABLI Y

We have supposed that the Paradox off;ﬁe Ravens should not be
seen as a suffictent reason for claiming that both the Confirmatory
Framework and Popper's approach are inadequate for the analysis of A-
acceptability. However, the issues which have been raised in the course
of our discussion of the Paradox can Pe seen to warrant the suspicion
that the preference policies of both approaches are inadequate with
regard to both questions associated with A-acceptability. Whereas in
Chapter IV we were interested in the two differant notions of evidence
presupposed by the two approaches, here we will be interested in the
two different notions of preferred hypotheses which these two approaches
generate. Hence, our concern here will be with the two definitions of
A-acceptable hypotheses given by the two apprasches, i.e. Definitions
2-4 and 3-4,

The considerations which will be brought to bear on the adequacy
of these two definitions of A-acceptable hypotheses will be considera-
tions which affect the ways both approaches respond to both questions
of-A-acceptability. We will be relying on different intuitions in this
chapter, namely those which designate the intuitively preferable of two
hypetheses. “It should be noted that we are viewing the activity of ex-
pressing a preference for a hypothesis to be different from that of A-
accepting a hypothesis. The procjhure of A-accepting a hypothesis we
take to be the result of the evaluation of several selection criteria,
the assignment pf félative weights to thgigifferent criteria, and per-
haps as well the consideration of other factors such as limitations of
funds, time, manpower, and so on, On the other hand, a hypothesis is
preferred on the basis of a single selection criteriom. This difference
between preferring and A-accepting will become important when we dis-
cuss Popper's approach to A-acceptability since--given that corrobor-
ability is envisioned to be the same as A-acceptability~--the distinc-
tion between A-acceptability and preferability collapses. And for the

Confirmditory Framework too the distinction we wish to draw can be
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seen to partially collapse since the fact that h, is preferred to h2 on
the basis of Definition 2-4 is a sufficient reason to claim that h; 1is
A-acceptable (unless there is a third hypothesis which is preferred to
both h1 and hz on the basis of Definition 2-4), Later in this chapter
we will argue against the claim that a single selection criterion can
be sufficient to respond to both questions of A-acceptability. And
later in this chapter we will also try to shoy that Popper's criteria
of A-acceptability can best be seen as criteria of B-acceptability.

Our first task will be to show that both explicata are un-
satiafactor‘ in the weak sense mentioned in Chapter I, namely that
they tend to judge the intuitively less preferable hypothesis to be
at least as pfeferable as the intuitively preferable hypothesis. 1In
what follows we will be especially interested in how the Confirmatory
Framework and Popper respond to the second question associated with
A-acceptability, and as a consequence our comments will be directed
towardi the two comparative relations CFkhl,hz) and CP(h;,h;). How-
ever, all of wvhat i{s to follow can be applied to the responses given
by the two approaches to the first question associated with A-accept-
ability with only slight modifications necessary in the arguments
given. We will begin by considering the adequacy of the Confirmatory
Framework's definition of A-acceptable hypotheses and the selection
criterion given by CF(h; ,'hz).

Our first consideration will be that of the assumption of zero
background knowledgea. Alexander and Mackie have both defended Hempel
against the claim that the Paradox of the Ravens is harmful to Hempel's
conception of confirmation by pointing out that Hempel forbids the
introduction of additional, or background, information. In construct-
ing the Confirmatory Framework's explicatum of comparative confirm-
ability we have purposely followed Hempel in this respect. We must
now consider how the exclusion of background information affects the
adequacy of G(hl.hi) as a u}c¢10$critcrion.

Since selection ctiur%io to help the scientist decide be-
tween rival hypotheses it is ¢lear that the assumption of zero back-
ground knowledge is untensble. The context of the problem of A-

T
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acceptability is senseless 1if ue'suppose that no auxiliary {nformation
is available to the scientist. The scientist approaches the problem of
choosing between rival hypotheses not only with experimental results on
hand but also with g’rious beliefs conc;rning the field of application
of the two hypotheses. These beliefs may involve a whole tradition
built upon one or more entrenched hypotheses, or these beliefs may in-
volve hypotheses in other areas which are put into a different light by
one or other of the two hypotheses. Hempel's efforts at providing a
néutral and wide notion of evidence fail to account for the fact that
"observation reports' may at times be informative and valuable to the
scientist only by virtue of background information. Hempel's notion
of evidence supposes that confirming or disconfirming evidence is al-
ways a literal description of the world (namely, a conjunction of
"“"observatiopal predicates'); yet it seems indisputable that such a
descriptien, could not constitute evidence for or against a hypothesis
untess ;;'il seen in terms of the scientist's stock of background
knowledge.

For example, if we are concerned with hypotheses dealing with
the mechanics of gases, it is likely that our '"observation reports"
will be reports of the readings of certain instruments taken at cer-
.tain times and under certain conditions. To make sense of these read-
1ﬂgn we need, at least, auxlliary hypotheses which serve to correlaie,
say, the position of a pointer on a gauge with a measure of some %‘
specific propérgy of a gas. But we need as well the kinetic theory
of gases, namely thelnsqunption that the atoms making up the gases
are more or less sphericg} and collide randomly with each other with-
out affecting their internal structures. Whatever evidence we have
concerning hypotheses about aspects of the mechanics of gases is thus
in a sense interpreted by this previously established hypothesis, and
vathout this and other hypotheses--with zero background knowledge--no
eortelntion between the hypotheses and the "observations' can be made.

This would lead us to nuopect that the selection criterion
CF(hl,hz) may favor hypotheses which, givea the background informa-
tion, would not be preferred. Suppose we have two hypotheses to
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choose between. The first, hl, asserts that there is some nnthngn:;cal
relationship between two properties of gases. If we suppdse that these -
properties are not directly observable but can only be measured by car-
tain instruments, then uornny think of another hypothesis, h,, which
asserts that there is a mathematical relationship between the readings
of these instruments, The class of satisfiers, S,, relevant here will
consist of reports of the readings of instruments given different test
conditions. Since the observation reports in S, do not mention the
properties referred to by hl’ but do mention the observable events re-
ferred to by hz, it follows that S, 1s the set of satisfiers of h

2

alone; indeed, the set of satisfiers of h, will be empty since no

observation report could entail h1 (for t;e appropriate development),
So, with the correlation of the readings with the properties of gases,
it will of course be the case that CF(hz,hl), although with the cor-
relation provided by the background information which is relevant
here both hypotheses are equally well confirmed. We would naturally
have other grounds for preferring h1 to h2' but the point to be made
here is that on the assumption of zero background knowledge hypotheses
which assert a relationship betyeen unobservable properties will be
less preferable to hypotheses which assert a relationship between the
observable readings of the instruments used to measure these properties.
It would seem on first glance that Hempel's distinction between
direct confirmation and confirmation would come to the aid of CF (hy,hy)
in cases like thgne. In other words, it would seem that the observa-
tion reports included in Sn, although they are clearly not direct
1° To make this case
it would be required to show that the set of statements K which entail

satisfiers of hl’ may simply be satisfiers of h

hl (and each element of which {s directly confirmed by S,) 1is just the
set of auxiliary hypotheses which allow us td correlate readings of
instruments with properties of gn.ca.' The difficulty with this sug-
gcltion is that nope of the statements of K could correlate readings
with properties: We normally think of the function of nuxilinryi'lro-
theses as that of, in effect, translating statements about observable
events into statements about less directly observable, or eﬁtirely un-

.
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observadble, properties, e.g. "The grester the oumber pointed éo by the
needle on gauge X the greater the pressure of gas Y." But then the ob-
servation reports of sn. which contain only observational predicates,
can not direct]y confirm such an assertion. Likewise, these auxiliary
hypothe pould not entail a hypothesis like hl since they serve to
correla umblc events with unobservable properties. It is pos-
sible for a hypothesis to be entailed by the background informationm,
but when the hypothesis employs predicates which are not observational,
Hempel's confirmation relation excludes the possibility that observa-
tion reports will confirm it. As a consequence, the selection
criterion Cr(hl,hz) will never pfefer a hypothesgis which employs pre-
dicates which are not observational since the set of satisfiers for
that hypocheail will be empty.

In brief, the assumption of zero background knowledge does not
accord with scientific practice, nor is it conceivable that a cholce
between hypotheses which contain predicates referring to unobserv-
able properties could be attempted on the basis of this assumption.
Moreover, it is not at all clear that we could legitimstely restrict
the set of confirming evidence By claiming that confirming evidence
sust involve the direct observation of objects, events or properties
of objects and events. Rather, it could be argued that without a
theoretical framework provided by the background information many
observations would be without importance: One does not observe the
production and absorption of a mason in the photographic emulsion or
the cloud chamber; one observes lines movin} in many aigoctlm. 8o
rather than proceeding on the assumption of zefo background knowledge--
in the hope of simplifying the syntactical form of a confirmatiom -
relation--we should base any notion of confirmation on the fact tlnt
.avidence seems to be dependent on the background information.

It would appear that Hempel is faced with two optiscns with
regard td backgyound knowledge and its role in thé comfirsstion or
dtecontirmectiba of geq. EKither Hespel is committed to the view
L that his coucptioum-tm is applicable to scientific prob-

leits when an ocaly -l-.g". have no additional background informat
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on hnul(j?r to the view that 'uoud information can be added to the
confirmation relation. The f£1i¥st option is, as we have tried to show,
unacceptable. The second option would be acceptable if Hempel's con-
firmation relation were such that background knowledge could be added.
However, in the relation C(h,e) there are only two places wvhere this
additional information could be fit in, either conjoined to the hypo-
thesis h, or to the observation report e,

" Let us suppose that C(h,e) holds and that we wish to fit in.
some “t of relevant baclhground statements, b, into the first place of
the relation. Now it is cYasar that if C(h,e) holds then the sugmented
relation C(h & b,e) would gensrally not hold for th&reaoon that the
statements in b would coatain predicates not occurring in e. On the
other hand, let us suppose that C(h,e) holds and that the set b and
the observation report e are consistent and that we wish to add the
background krnowledge to the second place in the relation, obtaining
'C(h, e & b). We first note that if our background knowledge is to
successfully fit {imnto the second place of the confirmation relation
it can not contain quantified expressions, i.e., b must be seen to be
some finite conjunction of observation reports. But, as we have seen,
it would be inappropriate to characterize the background knowledge
wvhich a scientist brings to a consideration of the relation between
evidence and a hypothesis as solely a set of particular statements
about past observations. But we also notice that the statement C(h, e & b)
would not hold if b happened to contain partial observation reports; e.g.
1f b 1s (x) (Rx >Bx) and the background knowledge contained the statement
~Bb but not the statement ~Rb, then C(h,e & b) would not hold even if
‘C(h,e) did. But it is reasonable to suppose that background informa-
tion would contain partial reports, that it would contain, for example,
the statement that some object was observed not to be black but whether
or not {t was & raven could not be determined. 1In short, this second
option does not seem to be svailable to Hempel simply because his con-
firmation relatiocn cannot accommodate the addition of background know-

" lodge.
- Ve can nov‘turi to the "weaker preferring” characteristic of
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_a(hl.hz) which was established by Theorem 2-5. (What we will show below
can be applied to any explicata of comparative confirmation .for vhich
Theorem 2-35 holds.) We first introduce by examples the notion of a ’
"safe" hypothesis. A "safe" hypothesis will be one which results from
the pseudo-scientific activity of saving a genuine hypothesis from pos-
sible falsification--hence a "safe" hypothesis will be objectidnable
for the same reasons that an ad hoc hypothesis is. (Our examples will
be drawn from research centering around the chemical serotonin which 1is
found in the human brain and its role in the coordination and integra-
tion of smooth muscle movements.)
We may cu;pooc that research in the area of brain chemistry has
given prima facie credibility to the hypothestis
h, "Whenever the level of serotonin is lowered 1in a test
subject (as the result of the injection of serotomin-
iohibiting chemicals) abcrrn:t behavior i{s observed."
The hypothesis h, may be expressed in the language of CF (hy,hy) by the
expression "(x) (Sx 2Ax)" (this 1s of course s simplified translation,
but it i{s not simplified to the extent that the general form of h, is
obscured). The set of satisfiers of h, will consist of observatiom
reports of, say, the injection of certain chemicals into a test subject
and of observed behavior. (The proMless we have noted with regard to
the correlation of cbservations and properties which are not directly
observable applies here as elsewbere; but we may agree to set them
aside for' the purpoees ot GL example.)
Wich h‘ on hand, the following assertions will constitute some
of the "safe" versions of hy,:
hy,] "Whenever the level of serotonin is lowered in a
tast subject, either aberrant behavior 1is observed
or the test subject covers up his lack of co-
ordination of sovement. "
hy? "Wasmever the level of serotonin is lowered in a
test subject, either aberrant behavior @urv.d
or the level of serotonin was not si atly
lowered. "

EOA
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hyy "Whensver the level of serotonin is lowered in a )
test subject, either aberrant behavior is observed
or it is not.”

In each case the "safe'" hypothesis saves h, from a falsifying test
result, namely the test in which the subject did not exhibit behavior
after the injection of serotonin-inhibiting chemicals. It should be
clear both that there are an unlimited number of alternative 'safe”
versions of b, and that h_,, being a tautology, is the "safest” of thea
all, indeed it is qntailed by any hypothesis. " Translating the two
"safe" hypotheses h-l and B by the expressions "(x) (Sx > (Ax v Cx))"
and "(x)(Sx > (Ax v~S ' x))" we see that since "(x) (Sx 2Ax)" entails
both of these expressions it follows by Theorem 2-5 that it is never
the case that either dmn-hd) or cr(hn,h‘z). More generally, since
we can, for any genuine hypothesis, construct "gsafe' versions of it,
any "safe" hypothesis is at least as preferable as tbe hypothesis
vhich has been thus saved. So, from the fact that CF(h;,hy) 1is ‘weak-
er-preferring” those assertions which result from genuine hypotheses
by the sort of trivial procedure exemplified by h_, and hyo are always
at least as preferable as those hypotheses themselves. We will mention
another unfortunate result of Theorem 2-5 before going on.

In many cases, the fact that evidence confirms a relatively
strong hypothesis is more significant to the scientist than the fact
that the same evidence confirms a weaker version of the hypothesis.
For example, if research has indicated that there is a disease d which
is found sostly in slums of large cities then one hypothesis which a
scientist might want to consider is that some specific feature of
slum-1iving contributes to the slum dweller's chances of having d once
in his life. We may suppose that certain evidence supports this hypo-

thesis. Yet, this same evidence rsion of
this hypothesis, namsly the hypo nspecified
feature of slum-living which contributes to the\sl 's chances
of having d once in his life. Now by Theorem 2- weaker hypo-

thesis would be at least as preferable as the stronger one. But sure-
1y the hypothesis which asserts a correlation between a specific feature
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of slum-living and the chances of having the disease is much more valu-
able to the scientist than the weaker hypothesis. Because the feature
of slum-living is specified in the strong hypothesis, ¢he scientist can
better direct his experiments, focusing his attention on one, rather
than a myriad of features which might cause the disease. In short, the
selection criterion ‘provid.d by a(hl,hz) -does not account for the fact
that the value of confirming evidence may differ for different hypo-
theses, and the formal quality of "satisfaction" can not accommodate
this subtlety.

Our last consideration concerns the '"language" in which the
selection criterion C!(hl,hz) is constructed, nﬁnely predicate calculus
without identity. The Paradox of the Ravens, if we trust our intuitions,
is a difficulty which may be traced to the syntactic features of the im-
plication and equivalence relations. The classificatory concepts, and
Cr(hl,hz) as well, are modelled after the entailment relation which
functions within the scope of the axioms and rules of a logical calcu-
lus. Within predicate calculus we have clear rules for determining
when expressions are well-formed, when one follows from another, when
one is logically equivalent to another, and so on. The difficulty with
the project of constructing a "purely syntactical’ confirmation relation
(be it classificatory, comparative or quantitative) which is at the same
time "materially adequate” 1s a function of the link between symbolic
expressions and evidence statements and hypotheses.

From wvhat we have already said about the insdequacy of the
"observational predicates' capturing even the simplest instances of
scientifically acceptable evidence, it would follow that the language
of Q(hl,hz) is inadequate for the purposes of symbolizing evidence and
hypotheses which employ non-observational or theoretical terms. More-
over, inssmuch as the language in terms of which Hempel's Satisfaction
Criterion i{s formulated is first-order predicate calculus without
fdentity, a large class of hypotheses--those vl;ich assert a quantita-
tive relatienship between objects or properties of objects--will not be
trouuubl,f. Hempel was quite sensitive to the paucity of the lan-
guage he chose, and he has suggested that his definition of confirma-
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tion should be expanded to become spplicable to more complex languages.
Since no such expansion of Hempel's definition of confirmation has been
undertaken it is impossible for us to consider the adequacy of the sym-
bolism involved. We can suggest, however, that as it stands the lan-
guage of G(hl,hz) is not rich enough to handle all the evidence state-

1

ments and hypogho..- which scientists consider.

. Our examination of the selection criterion CF(b),by) deslt with
three considerations: (1) The assumption of gero background knowledge,
(11) the "weaker-preferring" characteristic of cr(hl.hz), and (11{1) the
language of CF(b;,h,). -Our concerns with regard to CP(h;,h,) as an
adequate explicatum of a selection criteriom parallel these three con-
siderations. We will first consider the role played by background know-
ledge in CP(hl,hz). s=cbnd1y, we will analyze the consequences of the
“gtronger-preferring"” characteristic of Cr(l_ll.hz); and lastly, we will
consider the language of CP(hl,hz) with 1its inclusion of probability
statements. '

While characterizing background knowledge Popper presents a
picture of an ever-increasing, tentatively accepted, body of beliefs
and information (old theories and old ce;r/ﬂtui-cf{ for which new hypo-
thesesmust be accountable.2 Popper's ch1 scterization of background
knowledge 1is such, in fact, that it is d fficult to pinpoint what 1is
not included in this set of statements (e.g. refuted hypotheses form
part of our "traditional knowledge" which is also part of our back-
ground knowledge3). Still, this picture of background knowledge is
esaential to Popper's version of scientific methodology since it allows
fer the possibility of new hypotheses being devised: One can never
devise a hypothesis solely om the basis of observations, on Popper's
account, so either one comjures up pew hypotheses in a flash of in-
sight or, more commonly, ome counstructs new hypotheses by noting the
errors involved in refuted hypotheses and trying to avoid these errors

. while maintaining the explanatory power of the refuted hypotheses.
This viev is perhaps best exemplified by the following passage:

All this means that a young scientist who hopes to make
discoveries 1s bedly advised 1if his teacher tells him, '‘Go
round and \gbserve,' and that he is well advised 1if his teacher

"
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tells him: 'Try to learn what people are dilcifll‘ﬂ M- t

ys in science. Find out where difficulties arise, and
ke an interest in diutr.c.nt.. These are the qucotian Y
which you should take up.' 1In other words, you should study LY
the problem raituation of the day. This means that you pick
up, and try to continue, a line of inquiry which has the .
whole background of the earlier development of .ciozce.bc-
hind 1it; you fall in with she tradition of science.

This view is, of course, an expression of Popper's rejection of in-
duction as a method of acquiring knowledge: One can not begin with

N

observations and proceed to general assertions, for "observations

are interpretations in the light of theoriel."s The correct picture,
Popper tells .us, is that we are always building upon our stock of
background knowledge, new hypotheses must always grow out of the fail-
ure of other hypotheses. One may feel uncomfortable with this position
since it seems at first glancc. that the set of background beliefs will
be an inconsistent set. We find a Popperian like I. Lakatos writing
that Popper's methodology "allows the 'body of science' to be incon-
sistent, since some theories may be 'accepted!, together with their
falsifying hypotheoel..."6 (Lakatos, by the way, finds this feature
of Popper's philosophy of science to be quite felicitous since it sup-
plies an argument for the Popperian thesis that the body of science can
not be an object of rasiomsl belief.) The seeming inconsistency of the
set of background statements is, as Lakatos notes, a trivial result of
the fact that Popper wishes to include in this set not only refuted
hypotheses but also the test results which refuted these hypotheses;
both are elements of the traditional knowledge which scientists employ
in their quest for new hypotheses. '

However, it 1is easy to see that if the set of background be-
liefs is inconsistent then the selection criteriom CP(hl,hz) fails to
prefer any hypothesis since, 1if b is inconsistent, it will always be

ﬁo case for any two hypotheses h; and h, that’ 1-p(hy,b)=1-p(hy,b)=0.
“ the introduction of the "fine structure" values for the prob-
“‘lty expressions will not help at all. The rule for applying fine
strusture values states that {f two probability values differ in the
short run then we sassume they differ in the long run. But here, the
value of p(x,b), for any x &ntiocvct, is always one.
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Popper could remedy this difficulcy by .‘Moning any reference to
background knowledge and dealing ucl\\uinly with the initial content of
hypotheses. Indced:'.glncc the value of empirical content functor "C(h;)"
cano be calculated in t:on-prob.bui.tic terms--by means of the dimension
of hl' or the set of potential falgifiers--all talk of probabilities
could be cllT‘td. The selection criterion CP(hl,hz) would then de-
pend on 8 comparison of dimensions of hypotheses or of sets of potential
falsifiers. This option seems, as we have already suggested in Chapter
III, to be in conflict with the spirit of the Improbability Argument.
And we find a confirmed Popperian like Watkins srguing vigorously that
background knowledge ias essential 1f the concept of corroboration is
to be _-.antnggh,lj But more importantly, if this option is, carried
out, and if bcékground knowledge is excluded from consideration, the
same sorts of objections which were made concerning Hempel's assump-
tion of zero background knowledge could be repested against Popper's
corrobotability relation.

. The background beliefs and information which are presupposed
by a scientioi} when he corfronts rival hypotheses surely must have an
effect on hin. employment of a selection criterion based on confirma-
tion.. Popper's exlicatum of comparstive corroborability in a limited

| senqe captures that influence, As our examples in the first part of
this chapter were constructed ta show, the effect which background
'knm'ledge--theoretial frameworks, auxiliary hypotheses and so forth--
Has upoft hypotheses and evidence is complex and various. It is pos-
eible,’u\nh a much more detatled account of the relationship between
bo.i:kground knowledge and hypotheges and evidence, that this effect
',coul.d be captured by means of probability statements. A detailed dis-
- cusston of this possibility is beyonl the scope of this thesis. But
al Pbppqr'l account stands, the most that probability expressions
. capture of this relatiouship is the "degree of entailment” between
' ﬁ.ck;round knovl.d” and hypotheses and evidence. Moreover, 1if Popper
« '#shcu to include refuted hypotheses as well as refuting evidence in
the background knowledge thenm he must st least indicate how the hypo-
-dnu- can be modified so that the resulting set of background state-



77
ments would not be inconsistent.

We will return to the question of the role of probability ex-
pressions in the language of CP(hl,hz) after we consider the 'stronger-
preferring’ characteristic of CP(hl,hz).

The outcome of our discussion of the ''weaker-preferring'' char-
acteristic of CF(hl,hz) might be such as to lead us to suspect that,
in some circumstances, Popper's claim that stronger hypotheses are at
least as A-acceptable as weaker ones seems justified. However, the
more general claim can be easily shown tobe false: What Popper likes
to call the '"boldness' of strong hypotheses is not always a sufficient
nor a necessary reason for A-acceptance,

It is easy to see that for any genuine hypothesis ''bolder"
versions of it can be devised. Consider the hypothesis:

hg Whenever a nerve cell is in a steady (nonconducting)

state the cell is slowly diffusing ions through
its membrane.
We may immediately construct "bolder' versions of this hypothesis,
viz: '

h Whenever a nerve cell is in a steady state, or it
is flooded with sod{um ions, the cell is slowly
diffusing ions through its membrane.

pl

p2 Whenever a nerve cell is in a steady state, or nearby
cells are dividing, the cell is slowly diffusing ions
'rough its membrane.

p3 Whenever a nerve cell 18 in a steady state, the cell

is slowly diffusing {ions through its membrane and

all ravens are black.

According to the criterion provided by CP(hl,hz) all three bold hypo-

theses h hp2' hp3 are automatically more, or at least as corroborable

and ther:;ore at least as A-acceptable as hypothesis ho. In the case
of hpl there may be some evidence which indicates that the presence of
sodium ions in abundance in nerve cells in fact leads to the slow dif-
fqlion of fons ucrocs’the cell membrane; and in this case it may be

reasonable to suggest that this hypothesis is at least as A-acceptable
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as ho. But as for the other two hypotheses, especially hp3, we would
not likely agree with the judgment of the corroborability criterion

that they are at least as A-acceptable as ho. It is surely not the case

that "bolder" hypotheses are never more A-acceptable than weaker hypo-

theses; but when these stronger hypotheses are more A-acceptable we will

doubtless have other reasons for making that judgment,
As with CP(hl,hz) we become suspicious when rival hypotheses can

be devised at will from any hypothesis; and our suspicion becomes more

acute when it is shown that these 'cheap" hypotheses are always at least

as preferable, or in Popper's case, as A-acceptable @28 the iginal
hypothesis. Since both explicata point to pu;'ely fqvpl af ,Ct;;Qf )
scientific hypotheses--as statements expressible in formals’ uages- -
it should not ‘be surprising that this is so: It is quite a simple
péocedure to manipulate expressions in symbolic languages without ever
engaging in scientific pursuits. Popper is at once more cautious than
Hempel about tﬁe activity of working with formal properties of state-
ments to devise more A-acceptable hypotheses, and more careless. In
the first place he 1is concerned in his theory of corroboration to
place restrictions on the forms of hypotheses and evidence statements--
restrictions which grow out of unformalizable requirements such as the
invpl@eméﬁ; ogﬁygevere cg;igﬂg procedures'. .But at the same ggoe he'is
careless eggu;ﬁ to ‘dghétfqthat a single fo;;al property of hypotheses,
namely their "boldness', 1s both a necessary and a sufficient reason
for their A-acceptance, )

We can now turn our attentiop to the language of CP(hl,hz).
Since Popper does not present his theory of corroboration in the pure-
ly syntactical manner that Hempel did, 1t 18 not clear whether the
problems which result cBncerning translating scientific hypotheses and
evidence into the symbolism of predicate calculus can be pinned on
Popper's explicatum as well. But given that CP(hl;hz) is defined in
terms of probability expressions we may consider the question of the
applicability of these expressions in the solution to the problem of
A-acceptance. ‘ Voo

As the relation C?(hl,hz) has been devilefl, we {urc}ly' gr'e‘ﬁf;‘
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with the question of how the values for the relative probability
p(hl,b) (or r,he values for the initial probability P(bl)) can be calcu-
lated. Bnough has been said in Chapters III and IV to indicate that
Popper has no generally applicable formula for computing these values.
Whenever Popper deals with concrete examples of hypotheses and back-
ground knowledge the question of how the probability expression
P(hl’b) ig to be calculated is put aside in favor of certain informal
arguments. These arguments attempt to show that, when the question of
choosing between hypotheses is at 1l|ue., the hypothesis which is a
direct consequence of the background knowledge is always less A-
acceptable than the hypothesis whi_ch is "bolder", more innovative, and
generally less in accord with previously established hypotheses and
previously gathered evidence. But the informal arguments translate
poorly into the workings of his corroboration functor since these
formulas do nog seem to be applicable without definite values being
assigned to specific expressions. In the case of the comparative
corroborability relation we have, first informal arguments to the
effect that hypotheses with low probabilities relative to background
knowledge are always more A-acceptable; apd second, little fix the way
of a plan for the calculation of these probability values.

when Popper deals with specific cases--when for example he
explains how his corroboration captures his informal requirements--he
consistently employs the logical interpretation of the probability
calculus, such that the degree to which dme statement is a logical
consequence of another is reflected in the value of the relative prob-
ability expression. But, other than noting the limiting cases, where
l:u1 follows directly from b, or where a~ h; follows directly from b
nothing else is said. We are left, in the case of CP(hl,hz) with a
formula which can not be evaluated in a@l cases,

It might be supposed that in fact Popper does not need actual
values for his probability expressions in order to determine if ome
hypothpsio 1s more corroborable than another. That is, it seems
: plaulibfe to argue that {f Poppe? can indute an atd;e)ring on the hypo-
t.hcn! to be compared then a choice between them could be made just in

-
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terms of this ordering alone. To consider this claim we may look at the

two expressions C(hl e,b) and C(hz,e,b) (wvhere the evidence e is the same
in both expressions), as well as Popper's definition of the corrobor-

®
ability functor:

C(hpe:b)- pienhb) = PL.Ab)
p(e,hb)-p(eh,b)+p(e,d)

By means of simple transformations we may give the definitions of the

expressions C(hl,e,b) and C(hz,e,b) as follows:

I. C(h ,e,b)= _p(e,h1b) - p(e,b)
p(e,hy,b)-((p(e,byb) (p(hy,b))+p(e,b)
II.C(h,,e,b)~ p(e,hob) - e,b)

p{e,hyb) - ((p(e,h,b) (p(h,,b))+p(e,b)

Now 1f we let A-p(e,hlb), A'-p(e,hzb), B-p(hlb), B'-p(hz,b), and
C~p(e,b), we may note that the expressions A, B, and C #nd A', B', and C
are independent o
p(e,b)=0 then it Bls0 be the case that p(e,h,b)=p(e,hyb)=0. More-
over, it can be .hoyn’ t 1f A=A' then either C(h;,e,b) ¢ C(h.z,e,b) or
C(hl.e,h))‘C(hz,,v:})/or C(hl,e,b)-C(hz,e,b) as BLB' or B>B' or B=B';
and similarly {f B=B'. However, it is not always the case that 1if A,

other except for certain limiting cases, e.g. if
*

A', B, B'y and C are all ordered with respect to each other that we
mn,yli'elnble to determine how C(h;,e,b) and C(h,,e,b) are télated to

ach other without access to the precise numerical values of the differ-
ent probability expressions. Consider the case where che-ordering on
the expressions is as follows: ACA'(B'=C. Now consider the follow-

ing assignment of numerical values to these expressions:

A A' B B' c / ‘C(bl,c,b) C(hy,e,b)
.5 A .2 .9 .3 - -.285 T .293
.9 A 2.9 .3 .588 .293

We notice that the first set of values gives us that C(h;,e,b) £ C(hy,e,b),

and hence that hz is more corroborable than hl; and the second set of
values gives us the opposite result, C(hy,e,b) (C(hl,e,b), that h, is
e corroborable than hl. Both sets of values are ordered in the same

‘ way, namely ACA' ( B'{ B=C, but from da ordering alone we can not say,

~

&
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what the ordering on the cortoboria.tion functors will be, and hence we can-
not determine which hypothesis is more corroborable. Hence, the claim
that Popper does not need actual values for his corroboration functor in
order to determine, in general, if one hypothssis is more corroborable
than another is false. However, our counter-example involves -the cor-
roboration functors operating in terms of the same evidence. With dif-
ferent evidence for h1 and hz the chances that one could {nduce an
ordering on the corroboration functors knowing the ordering of the ex-
pPressiog iovolved would be considerably reduced. In general thenm, 1t
is not possible to determine if one hypothesis is more corroborable
than another unless one has the absolute magnitudes of the probability
expre-lion-. involved. But, once again, .;per does not provide a
_technique for getting these values. Consequently, it would appear that

whl,l") is wh&lly inapplicable and thus useless as far as the scient-
! . g
i8c's tequirenent f - an adequate selection criterion is concerned.

So, vhereal the Confirlutory Framework's explicatum ce‘ to *
rest upon a formal lurro"t?‘of confirmation, one which 1is rellovg!
from the complexities of actual cases, P#t'l explicatum is in-
applicable as a lelection criterion. jurthtmore, Popper's expli-
catum of A-acceptability rests upon a view of sc1e9t1ft methovlogy >
which recognizes only one goal for scientists to seek, the goal of
devising hypotheses which are increasingly "bolder'. Thig restrictive
view of what science aims at can be traced to the Improbability Argu-
ment which we may now criticfze in some detail.

We first recapitulate tt/;e aréunent setting out its wvarious
parts in more detail: N

(1) The aim of science, and the goal' of sciox;cuu is to

"Describe 'our particular worlcl"'8 as precisely as ponible,

‘or .quinl.ntly, to provide the most satisfactory explan-
ation.? :
(2) Dolcribin. (or explaining) "our particular world" 1g-
volves Iypotbcul which single out the world of our exper-

. /i.ncc from the class of logically possible mld-.w .

~ (3) EBach ou@ypoduuc "pot-iu" only wvhat 4{s the.case and
"torbido" the rest.

»

»
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Hence: (4) Eliminating logically possible, but false, descriptions
of the world by refuting hypotheses s a nocolury condi-
tion for arriving at hypotheses wvhich are better and better
descriptions of the world. ) ’

Hence: (5) The critical spproach, {i.e., alwmys trying to &1.1!7
hypothe.cn on hand, is the proper methodological tactic
for science.

(6) The higher the,:relative probability of a hypothesis with
respect to backgtofmd koowledge the less 1is forbidden and the
more permitted abd the less said; and
(7) The lower the..:telltin probability

sis with

respect to background knowledge the , Wen, the

less permitted and the more satd. !l < . L o4
.Hence: ) "The scientist is most 1nterelted with a

h c':aon:eut wl2 scientist st interested

in hypotheses wit v ti’ve.probabil}ty with respect

which 1s lowest in relative probability. and hence highest in

empirical content. .

That tﬂh argument i{s central to Popper's_ thinking can be seen
by noting that testability/falsifiabil and corroborability are all
functions of empirical content. P'oype“qunntiuci\k notion of cor-

roboration goes beyond the perspective¥iven by this argument in one

respect only: The degree of c,tobotation of a hypothesis is a function

not only of the hypothesis' relative content but also of its successes
with- respect to "severe" tests. But, as far as Popper's conception of

tBe'Pcand questiga of A-acceptability is concerned, all that is required

..of a hypothesis for it to be A-acceptable is that 4§ have a high relative

content (and not be already refuted).
The first part of the Improbability Argument, steps (1) to (5),
t.lt. on pmtn m “wliich ssserts thar science is just descriptionm,

or cxpl.mt From thcro ‘the chi.- is made that hypotheses des-
. eribe by 3] out ll’.ctl of "ou' particular world”. It is, first
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of all, puzsling that Popper should take describing to be explaining.
Unlesp Popper is using "description" in some technical sense, which is
novhere specified, it is merely a coafgsion to assert that all des-
cri.pttélu are explanstions. In the case of causal explamation Popper

) 4
writes: . .
To give a causal explanation of an event means to deduce
a.statement which describes it, uping as premises of the

dcductton one or more universal laws, conthts with certain’
singular statemsnts, the initial conditioms.

But then ons may descripe oqhing without at the same time explain-

ing it, i.e., one may describe something without carrying on a de-
duction from univcrul laws and initial conditions: Not every des-
criptiom is an .xplannndm (although every explanadum is a descr
and surely not every description is an ’xp\lannna. But even if we sup-
pose that Popper just means "cxplamu%',#n he says "description"
we are left with the claim that the only'function of scientific hypo-
theses is that of explamacion. An# it ‘ this claim which may be
challenged, 9

We have already noted int Chaptgr II that the move from hypp-
theses to predictions 1is not wholly deductive since in most cases
certain noo-dionstrative steps are,required. (See } above.)
Bt the role played by hypotheses in providing what I. Scheffler has
called the "predictive base"14 14 & tentral ome in the methodology of
science. Jut, since Popper does not ucknovle&gc the vnlidity_of non-
demonstrative inference, he can not account for the role of h;potheus
{n providing predictive bases. That Papper's conception the function
of scieatific hypotheses can not fully .cco-othtc the notion of pre-
dtcttoll (without giving up his a}«t i.q;orunt rejection of non-demounstra-
cromt) may be sufficiknt toJov that the Improbability
However, we may find it more in
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their innovativensss, make the growth of oci.ondftc knowledge possible.
By putting all of the emphasis on the function of hypotheses to explain
phenacmena, and by t.qu.utn; that uhnt;u. always seek out and A-accept
those hypotheses vhich have a greater relative content (see steps (8)
and (9)), Popper seems to be suggesting ‘c‘”wy concern of science
is the centimuing growth of knowledge. We reed, for example:

1-assers that continued growth is essential to the
rational and empirical charscter of scientific knowledge;
that 1f science ceases to grow it pust lose that
character. ‘It is @he way of ite gvth vhich makes
scisnce rationsl &d empirical....

Because of this preoccupation with the growth of scientific knowledge,

@Wt muu that scientists must always be concernad with hypotheses

. .5 O

AL th "ny" more, those which extend our knowledge of the world and

" which are slways open to refutation. This empliasis on the continuing

'
.
e i3 "‘7\-—‘ . i.

growth of science, on the headlong pursujt after mo¥e innovative Hypo-
theses, is understandable given the epistemological background of
Pcppor s view of ochntiftc.‘r more generally, rationsl investigation.
It 13 in fact essential for Popper that the methodology of science be a

nual search for new hypotheses, for coupled with a rejectiom of
induction is a refusal to bel g ve that any hypothesis is reliable, "at
least in the sense that we shall always do well, even in practical
action, to foresee the ml:lbility that something may go wrong with our
expectations. wl6 Knowledge is always conjectural for Popper, and in
his viev it is the result of a peychological t_ued for a belief in the
regularity of nature that we mistakenly hold that we have good reasons
fr relying on the truth of certain scientific statements. ‘Horeover, -
Popper holds that we can never be content with our present knowledge
if we are coatent because we believe that what regularities are noted
today will be regularities c,ogoérov. That regularitids seem to be
discovered in natwre fools us into believing that some regularities
are 8 prioxi: ' )

'lllcto"m seny worlde, possible and actual worlds, in
which a ssarch for knowledge and regularities would fail.

‘And even in the wexld as we actually know it from the
) lci.ne.t, th m of conditions under which life,
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end a search for knowledge, could arise--and succeed--seens
to be almost infinitely improbable. Moreover, it seems

that if ever such conditioms should sppesr, they would be
bouwnd to disappear again, after a time which, cosmologically
speaking, 1is nry .hort.t

On the baais of this view of knowledge--and Poppcr'. philosophy of
science is rightly seen apgatinst the bachirep of this view--the oaly

i hope we have of scquiring kmowledge about our world is a function of
the continual growth of knowledge. But bere "growth" camn dot be
assumed te be an acquiring and retaining of more or less reliable in-
for*" “or the growth of knowledge of which Popper speaks is a
process of Qmuuly trying out nev views and explnhttou of the
world and. “t&tm <0 refute them., Given this framework, thcrey"
Teason W that our best chance for scquiring knowledge tn-

. -vo;n- the ncuqnuou of more and more innovative and bold hypotheses--

to make t.h vitable task of refuting them easier.

Wi the Popperian view that we can never have relisble know-
ledge at ) one other .g_oal of science is evident, one which Popper
bolds to bo-cnuucu. This other goal is that of the prudent cou-

. cersn f? Adting tcguhrituc, {.e., our concern for rclubiricy.
" Scientists sre congerned with the msintenance amd managing of the in-

N HSrmation on hand by making more precise claims sbdut what regularities
are noted, , &as far as the growth of science is concerned,
scientists l’Oo concerned to devise more innovative and perhaps

initially more probadble gonjectures which, 1f true, would enable them
to extsnd. thu.t knovledge about mcific problems to wider areas and
more mul ptobl.u Both of these goals fuurc into the ptObICI
of A-acc‘ptm bypotheses; but Popper's error (\htch is, once .“n
ouly an error outside of the coutext of the epistemology he is offer-
ing) lies in supposing that the scientist is only concerned with the
project of pushitng out beyomd the boundaries of his present knovledge
by testing new, mu.n and rovoluttonlry hypod\cuo whan he wishes

to A-accept oms ox w rival hypothesis.

Ve would m:., th... to make a distinction b.mon the "q'ch"

and the “extemsion™ g@ scieatific keowledge in the following way. It

- : S « o

s
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is Popper's concopltion of the progress of science that it is built om
the premise that scientific knewledge must be continually brought into
question by means of stronger, or ''bolder' hypotheses put forward for
the purpose of challenging the hypotheses in terms of which this know-
ledge vas accumnlated and organised. The Popperian scientist thus
"aims high"--4f he 1‘ interested in the growth of science he must
challenge hypotheaes regardless of how successful they seem to have Been
in the past. Oh.ths other hand, we are arguing that slthough this pro-
cess clearly fits into any conception of scientific activity, it 1is by
no means all that progress in sciemce amounts to. ‘In conjunction with
the goal of pushing the frontiers of science outward is the activity of
extending the information on hand that is based on those hypotheses
vhich scientists have reason to suspect are reliable. Hence, another
goal of the scfentist 1is to, in one sense, "aim low" by filling in
vhatever gaps there may be in established theories, the accumulation
and organization of reliable informatiom,

What we have said above sheds light on the nature of the
dociston eituation associated with A-acceptability. The scientist who
1s faced the problon of choosing between rival hypotheses is not
always in the position of the seventeenth-century scientist faced with
a choice between Harvey's hypothesis and Galen's classical view. Nor
1s every decision situation notable for the presenge of a Lavoisier,
Darwin or an Einstein. When the problem of A-acceptability does in-
volve the revolutionary crisis imposed on a.science by hypotheuel like
those of the aforementioned scientists, the decision situation is a
dramatic one, but it is not a common one. Not every decision situation
follows the pattern of a new and revolutionary hypothesis facing head-
on an entrenched or classical view, nor could evéry decision situation
.follow this pattera. c_;:nly‘, hypotheses present slight and subtle
sodifications of exigqsing views about very specific areas in science.
And 1t is not almys the task of the scientist to devisk great and in-
ﬁttﬁ schemgg for explaining the available data which are not in the
tradition of extiiting hypotheses. Yet Popper seems to be insisting
that that is what theoretical scientists should do. Were this the
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case science would never be in the pdssessiom of organized and accumu-
lated information, but would rather leap from hypothesis to hypothesis in
an endless search for the single true description of the world.

1f hypotheses reflect the task of gecwmulating and orglniuu
available data then the problem of A-acceptability involves such hypo-
theses as wall as those which attempt to put whole areas of science in
a new light, th,. since it is one aim of science to break the bonds of
old traditional views and to seek the more exciting hypotheses, this aim
must have its influ;icc on the scientist's concerns about deciding be-
tween hypotheses. The selection criterion which Popper has offered
does not fit the purposes of A-acceptability for the reason that it
presupposes a very limited notion of science's aims. But Popper's
criterion of improbability may succeed with regard to the problem of
tgcccpubiliq: Thfdrgblu of devising formal ;canl for recognizing
those hypotheses which are worthy of fur r consideration.

In the context of B-nccopubuttﬁ: is reasonable to suppose
that a scientist may ‘be concerned to consider as a viable alternative
to existing hypotheses one which, although impro
available 1nfornn‘tion. would be a giant step £

iven ths present

the state of
the science. This 1is to say that ’é:tentiot. may ve a general ccn.cerp'
for "bolder" hypotheses. Since the purpose of B-acceptability is that -
of determining which hypothesis is vorl:ﬁy' ',c;f further .con.idcrnct‘op,

the object of future testing, it is quite plausible that Popper's
criur(é 1s a sufficient conditfon for B-acceptance. A scientist
would never be led astray by B-accepting a 'bold'" hypothesis since his
acceptance of it is only partial and is contingent upon the support or
lack of support.which ayailable, or future, evidence gives to the hypo-
thesis. 1t doss seen true, as Popper frequently states, that 'bolder"”
hypotheses tend to expand the range of experimentation, since tests of
the '"bold" hypothesis may call attention to connections between appar-
ently unrelated aspects of a science whith otherwise aight not have
been noticed. ‘Howsver, for just the reasons that Popper's criterion

10- unsuitadle fer A-esceptiability, the criteriomn of 'boldness' in
llypochouo would not be & suitable necessary condition for B-acceptance.
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To B-accept a hypothesis is to bring forward a plausible alterns®
tive hypothesis or a likely candidate for further comasideration. But
then B-acceptance is independent of the process of confirming a hypo-
thesis. Indeed, although confirmability, developed along the lines of
Hempel's conception of coufirmation, is primg facis sn equally adequate
sufficient condition for B-acceptance, the concept of confirmation need
not play an integral role in the decision to B-accept a hypothesis. A
hypothesis may be B-accepted without ever being tested, confirmed or
disconfirmed by ncv evidense or available evidence. Conversely, a
hypothesis may be confirmed by a new or available evidence without
having been previously B-accepted. The reasons a scientist may have
for B-accepting a hypothesis may not include the confirmation which
evidence has provided it. And this is particularly true in the case
of Popper's criterion where d‘ hypothesis B-accepted on the basis of
its improbability relative to the background information wouldébe that
hypothesis which was least likely to be confirmed by available evidence.

1t is the nature of B-acceptability that a decision to B-
accept a hypothesis can be ide in terms of a formal feature of the
hypothesis and reflects tho"bclief on the part of the decision-msker
that the hypothesis may show itself to be of
work in the area continues. The decision to Ataccept a hypothesis {is

nterest to science as

motivated by the scientist’'s concern to choose 'between two or more
rlval_. hypotheses which Miive been tested. No assumption of the likeli-
hood of the future success of A-accepted hypotheses needs be built
into the selection criteria, although it may be.® \
Popper seems straightforwardly to be addressing himself to the
concerns of B-acceptability: Because 'bolder" h'ypoéheoe- are more
1ikely to be refuted they are valuable since they direct the object of
future tests and demand t crucial experiments be devised the out- o
comss of which will always help the scientist in later choices.
~ Purthermore, "'boi;l.r” hypotheses are better competitors, they aid the
scientist in rooting out the errors in other hypotheses. In short,
Pop}cr'l vievw 1is that since it is very likely that all of our hypo-

theses will be in time refuted it is necessary to choose hypo&i;h_gm
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which, for purely formal reasons, will be found to be false more quickly
and possibly in interesting ways., But this is just a possible solution
to the problem of B-acceptability: Popper is offering a purely formsl
property of hypotheses--improbability relative to background knowledge--
which determines the worth of hypotheses for future concerns.

So far we have attempted to show that both explicata, C!(hl.b;

and CP(hl,hz), are unsatisfactory as explicata of selection criter
for the A-acceptability of hypotheses. In the case of the Confirma
Framework's explicatum it was shown that the formal relation of “..&r
faction which one kind of statement (the evidence) bears to anothd®

kind of statement (the hypothesis) is only a formal surrogate of
firmation and blurs certain complexities and overlooks some important
sub.tletiel. In the case of Popper's explicatum it was shown that, owing
to various epistemological views which Poppet insists upon, the expli-
catum is unsuitadble for a lelectlon criterion of A-acceptability,
althqugh it constitutes a plausible basis for B-acceptability. We my
concludelly gensralizing some of our criticisms so as to respond to

two -orq-teneral questions: (1) '"What would an adequate formal selection
criterio:'; based on the notion of confirmation be like?'" (2) "Can a sin-
gle critgrion theory of A-acceptability de suitable for the scientist's
purposes?" . )

' On the -bastis of all of our negative remarks concerning the tg9
confirmatory logics we have considered here, it would be reasonable to
respond to the first question by saying that an sdequate explicatum
of confirmation would be one which was responsive to the complexities
found in real situations and was, moréover, workable. The drift of
each of our criticisms of the two confirmatory logics has been to
point out subtleties which are obfuscated By the explicata and to in-
dicate the difficulties which arise when the different criteria are
applied. Since the difficulties yith each confirmatory logic were
‘ traced to either en overly-simplified picture of hypotheses and

,etvidence (as well as their ‘tphtion to background information) or a -
Rounception of scientifie Wﬁich was limited to quite unique sorts

% ' of hypotheses, the m't pi@yirction toy formal explication of com-

y \
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firmation would be a l;cttor understanding of how '"confirmation'" 1is used
and understood by scientists. Tb;tdl this end an analysis of the notion
of confirmation is needed whilh is sufficiently complete so that formal
reconstructions of confirmation do * fall into the kinds of traps that
we have set in this chapter. ) o

By way of & Yesponse to the second question, we may take another
look at Popper's theory of acceptability (i.e., what he has supposed to
b.e a theory of A-acceptability). Here it is not that we are not sup-
p#iid‘»vtth several criteria for basing a choice among hypotheses, for
Popper mentions several criteris--among them simplicity, non-ad-hocness,
‘-pirical content, testability, improbability, and corroborability.

But as it happens none of these features of hypotheses are, on Popper's
account, independent of the single criteris of improbability. Although
Popper explicitly equates corroborability only wich improbability, as
we saw in Chapter III each of the other features of hypotheses can be
seen to be functions of the improbability of hypotheses. We would

like to arM that theories of A-acceptability based on a single
selection criterion, or for which all the mentioned selection criteria
are interdependent (or interdefinable) are, generally speaking, un-
suitable for the scientist's purposes.

To support this last claim we might begin by noting hat the
question of what selection criteria a scientist could- employ to choose
between hypotheses is as much of a matter for empirical investigation as
is the question of choosing between hypot.he‘les. When a philosopher pro-
vides a set of selection criteria, whether the set consists of only one
or a dozen criterta, there may be the assumption thag further empirical
Lmltiution‘ will not determine that some other set of criteria pro-
vides, in the long run, a better basis for choice. Butsthis is a false
assumption, simce at bottom the value of selection criteria, and the
success of a theory of A-acceptability, is a function of the fruitful-
ness of the resulting A-accepted hypotheses. Hence, minimally a theory
of A-acceptability must be such that the specified set of selection
.eriggria ts. itself answerable to evidence reporting the successfulness
c Lul’m“u of ‘the theory's designated choices.
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Secondly, it can 'bcf argued that a single criterion basis for any
choice tcndl to limit the variety and multiformity of that which is
chosen. If for exupl.c, our cinglo criterion for choo.lng which art
object will fi,nd a place in a museum is thar of reuliun then after a
ti.-n our mo\- will coatain only realistic works of art. Analogously,
1fy we were ‘to adhere to*a single criterion theory of A-acceptability
after ime 0.11 of the hypotheses awailable to us would ‘reflect this .
single/criterion. In Popper's case it is conceivibie that science
would cease to be an organlzed body 6f knowledge 1f science's theory
of A-acceptabilicy conoiltad of the single criterion of "boldm-l".
Finally, since the problem of A-nccepubility is a practiul |
pi'oblu, 4t is a problem concerning particular cases of conflict be-
tween rival hypotheses. As luch, the problem of A-acceptability is
contingent upon what the scientist wants a hypothesis in some ares of
science to accomplish. It is realfstfc to gtant the scientist the
option with rcprd to undecidnble confllcts whether ta resume. empiti-
cal investigatiom or to bring another selection criterion to bear on
the questiom. If it happens that two hypotheses are equally A-
acceptable with respect to one selection criteriom, the scientist may
ecide that this criterion reflects the .ought‘after property pf hypo-
theses concernad with some field of applicntion or he may decide that
another criteriomn, or another set of criteria, reflects the require- (
ments he places on such hypotheses. lut, of course, since the scien-
‘tif.lc activicy {s an objective and cooperative one, individual
scientists can not provide the final word on the standards by which
thel.r hypotheses are to be judg ’

' In éwrt then, single criterion theories of A-acceptability at
best have limited usefulness and at worst may fail to provide stand-
"ards for judg'ing hypotheses in certain ways. Moreover, it is .indeed
possible that science is not homogeneous in the sense that scientists
in such diverse fields as Physics and the Social Scieunces may require
different teria by which to judge the hypotheses they are 1ntérel.tcd
{in, A if this is so, Fhen the problem of A-acceptability, like the -
prol;lcn of providing a satisfactory sxplication of confirmation, seemer

ol
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to wait on an .nmlysin of the ﬁption oé “hypothesis' as loientf.t.- ‘4n
 different branches of science use and understand the word. 1In any event,
however, the difficulties with the confirmmtory logics which we have
attempted to draw out in this thesis point to the complexities which are
at issue in the question of hypothesis preference and A-afceptance, and -
it 1s ocoly by meeting these complexities head-on that any hope of an
adequate theory of A-acceptability can be secured.

V3
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¢ FOOTNOTES TO CHAPTER V .

Hempel, "Postscript (1964) On Confirmation," in Aspects of

Scientific Explanation, pPP.49-51", A

Popper, Conjectures and Refutations, pp.1l12, 238-40, 288 and 390.

- Popper, Conjectures and Refu!.&ign., PP.27-8 and 238,

Popper, Conjectures and Refutationms, p.129. “

Popper, Conjectures and Refutations, p-38 fn 3. Compare (Thed

Logic of Scientific Discovery, p.106): "...if I am ordered:
"Record what you are now experiencing' 1 shall hdrdly know
how- to obey thig ambiguous order. Am I to report that I am
writing; that I hear a bell ringing; a newsboy shouting; a’
loud speaker droning; or am I to report, perhaps, that these
noises irritate me? And even if the order could be obeyed:
however rich a collection of statements might be assembled in
this way it would never add up to a science. A science needs
points of view, and theoretical problems."

Lakatos, "Changes in the Prohlem of Inductive Logic," in The~
Problem of Indyctive Logic, ejy. I. Lakatos, p.383. Lakatos'
notion of 'acceptance,' (which seems to mean ‘adding to our
stock of knowledge') is a suitable sense of acceptance to
fit in with Popper's conception of background knowledge. '

.~ J.W.N. Watkins, "Confirmation, the Paradoxes, and Positivism,"

p.111."%

Popper, The Légjc of Scilntific Discovery, pp.113 and 114,

Popper, The Logic of Scientific Discovery, p.114; and "The Aim

of Science," p.24,

Popper, The Logic of Scientific Discovery, p.l1l3.

Popper, The Logic.of Scientific Discovery, pp.41, 119, and 399;

and Conjectures and Refutations, p.286.

Popper, Conjectures and Refutations, p.286.\

Popper, The Logic of Scientific Dilcs;erx, p.59.

I‘

Scheffler, The Anatomy of Inquiry, pp.46-57.

Popper, Contectures and Refutations, p.215,

3

Popper, ''Conjectural Knovlefje: My Solution of the Problﬁi of

Induction," p.188
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17. Popper, ''Conjectural Knowledge: My Solution of the Problem of
- Induction,'" p.189, -
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