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CHAPTER I

INTRODUCITION; THl TASK OF THE THESIS

l.1 This is not a thesis in the history of philoso-
phy. That is to say, the conclusions of the thesis are not
intended to be such as will trace the causal historical
development of various philosophical problems and attempts
at solutions of those problems. There is a sense, of
course, in which any attempt at philosophical discourse in-
volves itself with the problems of the history of philoso-
phy. That sense, however, is so obvious as to merit no
nore than recognition here. Except for such involvement as
this ineluctable sort the present work does not explicitly
concern itself with questions usually treated by historians
of philosophy.

The problems with which this thesis does concern
itself are, perhaps, novel as regards philosophy. Many of
these problems -- at least in their present form -- have
not historically concerned philosophers, though they have
been explicitly dealt with by other disciplines for various
burposes and with various results. Because of this compara-
tive novelty, it is to be expected that the thesis would be
considered by some not to be a philosophical thesis at all,
but rather a step-child properly belonging to any of sew-
eral other disciplines. In the light of this possibility --



a real one, I fear -- it would seem that some argument
should be advanced for the philosophical relevance of the
thesis, I should hope that the work can argue for itself
well enough, as regards the soundness of its conclusions;
but I think it not to be expected that it argue for its
being philosophical.

It would, however, seem reasonable to expect
that tne author of the thesis present some argument for
this philosophical relevance. One should expect to find,
somewhere in the finished work, a body of discourse which
persuaded that what was being said was philosophicales No
such discourse is included, unless the quite sketchy re-
marks of the last chapter along these lines be taken as
persuasive, and I fear that the antipathetic reader will
find litile persuasion here. In snort, if you do not think
that the problem itself is puilosophically relevant, there
is prebably nothing within the thesis which would incline
you to cunange your attitude. You will go on thinking that
my topic of concern is not a philosophical one.

| Since the attempt at justification is abandoned
a prid}i, perhaps some sort of a causal explanation of the
author's attitudes will be of assistance to the reader who
wonderé just how anyone could consider such a thesis at all
philosophical. Since, furthermore, we explicitly claim

dispensation from any responsibility as regards historical



worth, what we say of the history of philosophy may be
taken as indicative of the author's philosophical concerns
rather than as historical informaﬁion.

With this in mind we refer to some developments
in contemporary philosophical thought. We each == to some
extent -~ choose our philosophical ancestry, and the
author's choice of ancestry should become evident in the
following brief historical commentse

Twentieth century philosophy has produced sev=-
eral seemingly disparate but actually intimately related
endeavors. oome of these nave enjoyed salutary success,
others have fared less well. I should think that one en-
deavor which has been == and continues to be -= largely
successful is the formation of the pragmatic tradition in
philosophy. The work of Peirce, James, Schiller and Dewey
comes to full bloom in the pragmatic philosophy of C. I,
Lewis, Lewis' value theory, in turn, lays the foundation
for naturalisf epistemology and value theory. The notion
of value as felt value, of value as being inseparable from
experience, and of knowledge as being functionally insepar-
able from purposes, relate themselves so as to form a coher-
ent philosophical position; one which == to the author =-
is quite persuasive,

A second important and likewise largely success-
ful endeavor of twentieth century philosophy centered about

the publication of Principia Mathematica, by Russell and



Whitehead. The new logic == first conceived in Boole!s
work of the nineteenth century -- was brought to matu;ity,
exhibiting importance and relevance really heretofore un-
dreamed of. Principig was a good indication of the genuine
efficacy of the formal sciences; the unity of mathematics
and logic was established, and the obligation of philosophy
to attend to the new logic became obvious.

Closely allied to the advances of Pprincipig was
the work of Von Neumann in game theory.1 With advances
largely attendant to the publication of The Theory of Games
in 1944, formal techniques found fertile new fields for
application. Conceptually rigorous modes of conceiving
conflict of interest in widely varied situations were es-
tablished, and psychologists, economists, mathematicians,
and even a few philosophers became excited about decision
theory, utility theory, and the comprehensive schema of
game theory. Interest has blossomed in this direction --
questions of decision and utility theories have shown theme
selves involved with topics in all areas of the social, phy-

sical and formal sciences.

1Although The Theory of Gameg and Economic Be-
havior (Princeton, 1944) is usually referred to as the
definitive publication of von Neumann on Game Theory, his
first publication, "Zur Theorie der Gesellschaftsspiele"
(Mathematische Annalen, 100, 1928) contained the conceptual
essentials of the later presentation.
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A very important development of the century was
the rise and -- if I may say so =-- the fall of logical
positivism. Related, no doubt, to the publication of
Principia, the efforts of the Vienna Circle to clarify
pﬁilosophical prob}ems gradually culminated in a purge
vnich threatened to Iégislate traditional philosophy into
meaninglessness. Pragmatism learned from the adventures of
positivism, being warned of pitfalls and encouraged to the
exploration of new areas of relevance. PFPrincipia Mathema-
tica provided the strong skeletal framework of an effica-
éioﬁs formal apparatus for the expression of positivist doc-
trine, and the remarkable advances of science provided a
strong set of arguments for the positivistic bifurcation of
knowledge == the fagtual and the formal.

So many of the problems of this century have cen-
tered about the positivistic adventure == its birth in the
troubled reactions to Hegelian and British idealistic phil-
osophy and the need to account for the importance of scien-
tific knowledge, its rise with the appreciation of the im-
portance and viability of a linguistic approach to philosoé
phical questions; and its eventual demise at the hands of

its own techniques and practitioners2 -- that the drama of

th is noteworthy that the most telling argu-
ments against the positivistic theses were those of the
positivists and their followers. I should think that one
of the most admirable facets of the positivist movement is
that it showed itself to be largely self-corrective.
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positivism becomes, in large part, the drama of twentieth
century philosophy. Because of this central position of
positivism in the development of the philosophies of mid-
century, and, therefore, in the formation of the author's
heritage, we commence the thesis with a brief sketch ofjone
tenet of positivistic thought. This tenet, it is felt, is
a vital one; upon its success or failure hinged the success
or failure of the positivistic constructive endeavor. In
our examination of this theme we hope to show how positivism
as it became more and more sophisticated finally faced the
inadequacies in its own structure. In the resolution of
these inadequacies the advances of the century become ine-
tegrated, and analytic philosophy progresses toward maturity.

This thesis is intended to be a tentative step
in the direction of that maturity. It is an attempt to
utilize some of the formal tools which have become so ex=-
citingly effective and to make that utilization in self-
conscious awareness of pragmatic developments in value
theory and epistemology. The tenor of the thesis is prag-
matic, insofar as pragmatism recognizes that human values
depend upon human purposes. It is empirical where empiri-
cism requires that philosophy be aware of human experience;
and it is formal in that it mzakes free use of formal
techniques.

261 Whitehead once remarked that every school of
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philosophy has two major exponents; the originator of the
abstractive scheme which is the mark of the school, and a
final exponent who universalizes the scheme. Philosophical
positions are usually originated with the elucidation of
specific problems in mind, it is at the hands of the con-
sumator of the scheme that it is stretched to fit the parts
of philosophy for which it was not intended: The result is
a preductio ad absurdum, so to speak, which renders the
scﬁeme complete, makeé its failings patent, and sometimes
makes evident the total inapplicability of the scheme to
problems of philesophy.

Rudolf Carnap has certainly performed the func-
tion of concluding exponent for positivism. It was at the
hands of Carnap that the detailed linguistic bias of posi=-
tivism was extended into the areas of value theory and
ontology; the extension into value theory came with the
emotivist movement in ethics of which Carnap == if not the
Sophists -=- was the foremost early propounder; the exten-
sion into ontology will interest us in the next several sec-
tions where we shall discuss Carnap's efforts to preserve a
united front to varying probleus. The inadequacies of
positivism became evident in tnese attempts at universali-
zation of what had been a seemingly tenable epistemological
thesis; we now praise positivism and the early positivists
nore for the tenor of their efforts than for their specific

conclusions,.



It is the ontological extension of positivism
which first interests us here. The early positivists had
maintained that all cognitively meaningful discourse was
composed of factually (scientifically) determinate or
loyically determinate stateiments. 4Any expression, tne
truth value of winich could not be ascertained by scientific
or logico-mathematical means was declared to be at best
emotively meaningful. Such statements conveyed information
about no more than tne speaker's 'attitudes', and said
nothing 'objective' whatever. .As a result Sf this legisla-
tion, ali cognitivé enterprises were either scientific or
logico-mathematical. ©Science investigated the truth sta-
tus of synthetic statements, and logic and mathematics in-
vestigated the truth claiias of analytic statements.,

242 This bifurcation was at the heart of the posi-
tivistic thesis. Given any statement, one was supposed to
be able to assign it to the proper area for investigation.
The business of philosophy was, for the most part, properly
to assign statements to mathematics and the physical sci-
ences for investigation. As positivism gained more momen-
tum, dependence upon the tenability of the analytic/synthe-
tic distinction became more and more evident. Attempts to
formulate adequate meaning criteria all postulated the di-
chotomy, and the attacks on traditional metaphysics and
value theory were largely implementations of it. Such an

important axiom merits serious scrutiny, and analytic



philosophers commenced an exhaustive examination. The
efforts ‘were largely directed towards making the distinc-
tion clear; attempts were made to define ‘analytic' and
*synthetic! through extensional logical téchniquesg These
éttempts cﬁlminated in an article by Quine in 19513, which
constituted an indictment of the distinction on the grounds

that

esoefor all its a priori reasonableness,

a boundary between analytic and synthe-

tic statements simply has not been drawn.

That there is such a distinction to be

drawn at all is an unempirical dogma of

empiriﬁists, a metaphysical article of

faith.
Quine, in this article, examines the possibility of found-
ing the distinction in a notion of synonymy which, he shows,
is at least as unclear as the distinction to be justified.
He then examines semantical rules as possibly justifying
the distinction, and concludes that this foundation too is
unsteady. It is Quine's thesis that the status of many
statements as 'L-true' depends in large part upon quite
arbitrary conventions, Statements which are L true in one
language might very well not be so in another language. He
maintains -- on this basis -- that the supposed dichotomy is
:iore of a continuum and, as such, inadequate as a basis of

division of knowledge.

3Williard V, Quiné, "Two Dogmas of Empiricism",
Philogophical Review, lios 60 (1951), 20-43. -
o Ibido’ po 37.
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2.3 Carnap's reply to this challenge was not an |
attempt to reinstéte the dichotomy, it was rather the for-
nulation of a new dichotony which had its basis in another
facet of lanzuage than the semantic dimension. The reply
was phrased in an important article, Empiricism, Semantics
and Ontologys.

When Quine pointed out -- in Two Dogmas of
Empiricism -- that statements which are L-true in oné
iéﬁguage might very well not be so in anotiner language,
and that the question of what was logically determinate
depended in large part upon what language included the con-
sideratum, Carnap was forced to consider at least some of
the questions as cognitive which he had formerly relegated
to the realm of the non-cognitive. In order to make this
consideration possible and not relinquish all of his posi-
tivistic tenets he constructed a new realm of discourse,
What had formerly been known as cognitively meaningful
would henceforth be known as theoretical discourse. Those
non-theoretical questions which were admissible -= under
the new aegis == to serious discourse, were to be known as
practical questions, As specifically relevant to ontology,

questions of existence which could be considered within a

SRudolf Carnap, "Empiricism, Semantics and

Ontology™ (Revue Internationale de Philosophie, XI (1950),
20-1}0 ® b
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given language framework were to be considered internal
theoretical questions; questions about the existence 6f
entities, say, in the universe of discourse of a given
language framework, or existential questions about the sub-
ject entities of the language which were not answerable
vithin the language, were called external practical ques-
tions. To ask if.unicorns exist is to ask a question which
is answerable by empirical scientific means -- one looks
gbout the world for evidence before replying., To ask, on
the other hand, if physical objects exist is to ask a ques-
tion which is not so answerable -- it is a practical exter-
nal question. To ask if there are prime numbers greater
than 100 is to ask a question, says Carnap, which is logi-
cally determinate as to reply, while to ask if numbers
exist is to ask another practical external question.

This distinction has an initial intuitive

plausibility to it, but upon further examination we see
that the difference is not at all as clear as it would at
first seem to be. To say that:

1. There are prime numbers greater than 100.
is L-true is to say that its truth is ascertainable by re-
ference to the semantical rules of some language. In this
case by reference to tne semantical rules of forimalized
nunber theory. But the semantica2l rules of formalized number
theory would never advise us oI the truth of (1). To be sure,
from the axioms of numbzr tiicory (1) may be inferred, but then

we have shown no more than that
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2. If there arc numbers (i.e. it the Peano

axioms are satisfied) then there are

prime numbers greater than 100.
is L-true, and the L-truth of (1) depends upon the L-truth
of

3e There are numvers.
which is precisely the external practical statement the
truth of which is not thecoretically determinable.

This being the case, we can see another chance
to make the distinction: Unc might say that ‘Are there
numbers?! is a prior cuestion to 'Are there érime numbers
sreater than 100?' in the sense that the L-truth of (1)
is inferrable froﬁ the L-truth of (3). That is, if (3)
were L-true, then (1) would be L-true. To be sure, this is
notning like the iron clad distinction originally claimed,
but let us nod provisionally to it and grant Carnap the
priority (in the sense outlined) ot (3) to (1); similarly
the priority of —

Le Physical objects exist.

5. Unicorns zxist.

Carnap thus maintains that the question of the
existence of numbers is not one whicn is asked or answered
by wathematics or mathematicians. It is a question, he
says, which has nistorically been a peculiarly pnilosophical

question., It is a auestion which has been asked and
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answered differently by rcalists and idealists tiwxrouzhout
the centuries. 4nd, Carnap explains, the rcalists and
idealists have been coniuscd as to what sort of question
they were asking. The question is not a factual question,
it is a question of neithsr logic nor science; this is
indicated by the lack of agreement as to what would consti-
tute evidence in support of a reply. The question, accord-
ing to Carnap, is actually a question of the utility, of
the adequacy, of the aptituce of a given language framework
relative to our purposes in cormunicating about a given
universe of discourse., One might say that it is a question
as to whether or not we cecide to discuss the world in such
a wvay that the universe of discourse in question becomes
a category of our language. When Carnap says that numbers
exisé, ne means that tne language of number theory results
in a categorization wihich is largely coangruent with his
purposes of discourse. When he says that physical objects
exist, he is saying that the thing-language affords an ade-
aquate categorization of the mass of percepta which confront
us in common experience,

After outlining this foundation of the external-
internal dichotomy, Carnap goes on to alleviate the sting
of the o0ld positivist legislation: Although only internal
questions can have direcct cognitive meaning, external ques-

tions may be indirectly cognitively meaningful; they are
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pragmatic questions -- qucstions of the utility of an entire
language framework. His conclusions from this are not un-

expected:

«eothe decisive question is not the
alleged ontological question of the
existence of abstract entities, but
rather the question whether the use

of abstract linguistic forms, or, in
technical terms, the use of variables
beyond those of things or phenomenal
data, is expedient and fruitful for
the purposes for which semantical ana-
lyses are made, viz., the analysis,
interpretstion, clarification, or con-
struction of languages of communicgtion,
particularly languages of science,

and then in more comprehensive criticism af Quine's position;

The (nominalistie¢) critics will have

to show that it is possible to con-

struct a semantical method which avoids

all references to abstract entities and

achieves by simpler means essentially

the same results as other methods.?

A large part of what Carnap accomplished was to
prescribe a different usage for ‘'exists', He attempts, for
perhaps the last time, to sidestep the central ontological
question; "What exists?", not by directly denying the mean-
ingfulness of the question, but by assigning a new meaning
to 'exists' and requiring that the question be answered as
if it were "What are the universal categories of languages?"

-~

We might agree with much of Carnap's thesis, but as he

—

6Ibid., p. 39.
7Ibid., p. 40.
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evades ontology with his semantical footwork, we still want
to ask the same old question, and we find that this is pre-
cisely the question that cannot even be asked in Carnap!

R}

new vocabulary.

8

24l In a reply to Carnap's article® Quine rephrases
Carnap's external/internal distinction as a category-gub-
class distinction. He then points out? that Carnap accepts
his standard for judging whether a given theory accepts
siven alleged entities, i.e.

The test is whether the variables of

quantification have to include those

entities in their ran§8 in order to

make the theory true,
Questions of category, says Quine, are questions of what
alleged entities are included in the range of the category
variables (i.e. the variables of the broadest range) of a
language. .Questions of sub-class are questions of what
particular entities of a ziven species or sub-species are
included in the range of restricted or 'limited! variables
of a language, Assuning this to be conéruent with Carnap's

treatment, Quine points out that there remains no definite

3

8Willard V. Quine, "On Carnap's Views on Ontology",

Philosophical Studies, II (1951), 65-72. -
9Ibid., p. 67.

101bid., p. 69.
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distinction between category and sub-class questions. 'Are
tilere prime numbers greater than 100?' is a sub-class q&es-
tion when asked internally to the tneéry of natural numbers;
when asked, in other words, in number theory where 'n!'
stands for 'number'. It becomes a category questioﬁ,‘how-
ever, when asked in a language in which the variable of
broadest range is 'p', where 'p', stands for 'prime number
greater than lOO!.‘ if we canhoﬁ tell from exémination of a
question alone wﬁether it is a category or a subclass ques-
tion, (ergo whether it is an external or an internal ques-
tion) then questiomns are only internal or external relative
to a given language framework. But this tells us no more
than we already know from the rules of an ordinary quanti-
fied logic. When we introduce a limited variable into our
language, we do so usually because of its categoricity rela-
tive to a given universe of discourse. This saves us the
trouble of additional notation and simplifies our deductive
procedures considerably. Tlie number theorist has no need
for a variable wnich includes anything in its range other
than numbers.

It seems that Carnap's attempt to ignore ques-
tions of ontology is an abortiv; one. Though we can sym=-
pathize with the positivist's desire to avoid the tangled
confusions which frequentlyAaccompany metaphysical dis-
course, we still maintain that he is not exempt from con-

sidering such questions if we choose to ask them. We can
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fairly require that positivism, shown to be possessed of a
denon, must either go into quarantine or suffer the rites
of exorcism. The legislative act by which traditional meta-
physics and value theory were ruled meaningless is now
invalidated on the grounds that the legislation made a false
and relevant assumption,

3.1 We have noticed that in an attempt to extend the
scope of positivism so as adequately to answer ontological
aquestions, a basic flaw became evident in the positivist
scheme. The early positivistic legislation became invali-
dated when it was shown that the analytic/synthetic dis-
tinction was inadequate as an exhaustive and exclusive
characterization of meaningful discourse. As a result of
this the indifference to metaphysical problems which had
narked linguistic philosophy from the time of the Vienna
Circle became no longer conscionable. It is not beside
the point here to consider the effects of this revelation
in another part of the philosophical universe -- to con-
sider its efiects in particular on theories of value.

As the early positivists were indifferent to
questions of ontology, so also were they indifferent to
questions of value except insofar as predications of value

were indicative only of the speaker's attitudes. Such a
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value theoretical position might be characterized as emo-
&;1;§g.11 Positivism and emotivism complemented each other
quite well: A positivist could not but be an emotivist,
and most emotivists were of an otherwise positivistic per-
suasion. Emotivism provided a completely non-cognitive
estnetics and ethics, and positivism provided a completely
non-emotive logic and epistemology. Because of this con-
seniality, the troubles of emotivisii are the troubles of
positivism and vice versa.

If Carnap's external/internal dichotomy is
asswied to hold universally, then any expression must be
either external or internal., Expressions of value are ob-
viously not L-true, and if they were synthetic-internal they
would be confirmable throush the procedures of some empiri-
cal scicnce, and this == the emotivists assumed -- was not

12 Thus all questions of value were external

the case.
questions, and, as pointed out above, all external questions

were questions of value. Science, according to this

llSee, €.8., C. L. Stevenson, Ethics and Language
(Yale, 1944) passim, but esp. chap. iv.

12Stevenson, for example, though maintaining
that scicntific knowledge is in some way contributive to
ethiical decisions, says "...the task of selecting from the
stores of knowledge and vringing together the information
tiiat bears on a specific moral issue, is one to which
scientists do not address themselves." 1bid, p. 331.
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viewpoint, patrols only tine precincts of the internal,
theoretical, non-value decision,

The destruction of Carnap's dichotomy disturbs
thiis peaceful picture of delegated aﬁthority: If any ques-
tion can become external or internal by an extension or
restriction of the range of variables, then value questions
need not be external in nature -- unless a question changes
from a value to a non-value guestion as the styles of the
involved variables chanze. It would seem fairly obvious
that to make such a demand is to play havoc with the way in
wihich we use logics: When we cnange the range of a variable,
we do it for convenience and ease of deduction. The ques-
tion, too, ot the 'meutrality' of logic should be considered.
Whether we can havé metaphysiéally and ethically neutral
losics or not, it is surely desirable to avoid the complete
cntanglement wnich would conle about if valuings were con-
sidered incident upon tiie ranges of variables., It would
be conlewnat awkward if onc were 1orced to pause whenever he
cauanged a variable's range and survey wanich predications he
had made evaluativé and wnich non-evaluative. <The only
possible support frcm the value-theoretical side of the
issue would include tne establishment of a thorough and ex-
haustive means/ends distinction, thus building the required
categoricity into the value realm instead of the fact realm -
questions of ultimate ends to be external while questions of

lneans to be internal. But this is surely unsatisfactory,
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and 1t is evident tnat sucihh a dichotomy would run into at
least tie same difficulties gua value distinction as it
Goes gua fact distinction.

. 3;2 If emotivism as an ctihical position proves inade-
guate, we question its suppositions. Is it feasible to con-
ceive of predications of value as indicating no more than
the speaker's attitudes? JSvidently not, since the assumed
dichotomy between the cognitive and the non-cognitive is not
at all clearly established. We must look for other ways of
interpreting evaluative diccourse and hence for a different
set of ethical suppositions.

If one cannot satisfactorily account for values
as arising only from attituaes, then he must account for
them as issuing from some portion of what is undergone by
thie organism without prejudging that they arise from this
or tiaat portion of what is undergone to the exclusion of
otner portions. e arc requiring an extension, a broaden-
ing; of ethical concepts: A factor in this broadening is
the discarding of the attitude/belief distinction and the
resulting attention to an unbifurcated experience in an
attempt to discover those facets of human experience which
have most to do with values and valuings. The value theor-
ist cannot ignore human purposes and the goal seeking
character of human endeavors. He migat find more or less

obvious ways of describing these purposes, but he cannot
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ignore them in founding a system of ethics or esthetics,
Such vague remarks cannot characterize a position, they
can serve at most as a partial criterion of theories of
value in general: Such theories as would be congruent with
the criterion, I should call naturalistig.

But to give a name to a class of etnhical sys=-
tems is not to solve problems of value theory. It is not
a part of the task of this thesis to formulate a tneory of
value, so we are to some extent free of the difficulties of
formulation: It is however a part of the task of this
thesis to make specific remarks about values of a restricted
sort; so we are required at least to comment on what sorts
of theories of value would be needed in order that our re=-
marks be coherent with respect to some more comprehensive
position,

Our reference to naturalism is intended as an
indication of such theories. We construe naturalisnm,
broadly, as that ethical position which requires that all
values be related to felt value. It might be noted that
this requirement rules out transcendental schemes of value
which assume the origination of values in some extra-ex-
periential source. In this ruling out, however, we are
anxious not to involve ourselves in the solipsitic pre-
dicament of emotivist or extreme relativist ethics. We

shovld also require that naturalistic value theory make
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possible empirically meaningful predications of value.t3

In this requirement is presented the problem of reconciling
'subjective'! human experience with 'objective' discourse.
And this préblem, we feel, is not fér disparaée from the
epistemological problems encountered in explicating know-
ledge of a less valuative sort,

When the problem is phrased in this way, the
relations of science and values become obviously important.
Haturalistic value theory must make provision for the util-
izatidon of scientific teciniques and conclusions. This
should lead to an attempt to provide a science of value;
which science is not restricted a priori from any meaning-
ful investigation. If we can agree that the scientific
method -- a method perhaps characterized as well by intent
as by procedure -- constitutes the most adequate available
riode of prediction and can tring about accurate control,
then we should be eagser to admit investigation of a scien-

tific nature as tne ultimate justification for value theo-

retical conclusions,

131 an aware taat such a requirement invites
accusations of falling into the so-called 'naturalistic
fallacy'. I am not at all sure, however, $hat this pur-
norted fallacy has cver been explicated clearly enough that
one could tell just what ire would be doin; were he committ-
ing it. It would scem that a careful characterization of

the naturalistic gosition allays any danger of inherent

Tallacy. See C, Lewis, An Analysis of Knowledge and
Valuation (Chicago, 1945) pp. 406 ff.
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It would be erroneous to interpret the preceding remarks as
implying that the task of value theory is the task of a
science of value; to identify the two would be analogous to
identifying metaphysics and science in general. To provide
a foundation for a science of value is == as here intended --
to become concerned with the efficacy rather than the
efficiency of the science. It is surely the case that con-
cern with efficacy cannot be divorced from concern with
efficiency, but this is not to say that efficacy cannot be
distinguished from efficiency. One might have a very effi-
cient science of prediction and control wiich was only tri-
vially efficacious: If the theories of the science in terms
of its results have little relevance to the course of ex-
nerience, then the science is unimportant. An efficient
science still has need of justification beyond its effi-
ciency, and thnis justification can only come in indication
that tne efficiency of the endeavor is relevant to and in-
volved with experience. To show this relevancy is to argue
for the efficacy of the science, and to neglect it is to
encourage the pursuit of nebulous and trivial goals. What
is efficacious must be efricient to some extent, and it is
a part of the task of this thesis to show that at least some
of what is efficient must be efficacious in order that it be
efficient, But an index of efficiency is not indicative of
efficacy, nor does efficacy belie any certain degree of

efficiency.
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Let it be said, then, that naturalistic value
theory involves itself with founding a science of value.
Another involvement of such theories of value is with
decision. The pragmatic requirement that values must be
féiﬁ values iinmediately requires that a theory of value pro-
vide some methods for choosing to feel one rather than
another value. The recognition of the impossibility of un-
waverin; pursuit of one ultimate goal of activity should
carry with it recommendation as to how to direct activities
through tne manifold of wvalues that are encountered, formed,
accepted or rejected. To call x good is not very meaning-
ful unless one decides to pursue x or to prefer x to y, It
would seem equally obvious that decisions, or the manifes-
tations of such preferences, require references to values
in their justification. Insofar as the activity of science
is decision activity, scientific procedure requires valua-
tion and appraisings as well as more directly describable
cognitive processes. If the scientist decides to accept a
hypothesis, he is deciding, e.g., that the risk of error is
not as great as thc cost involved in further investigation.lh

t is at this point that our thesis commences its investi-
savions: We shall attempt partially to analyze this

valuational involvement of science, making some recognitions

lhThe whole development leading to this conclu-
sion is an elaboration of the views expressed by Richard
Rudner, "The Scientist qua ocientist ldakes Value Judgments"

[Philosophy of Science, vol, 20, no. 1, 1953) -



of purposes and the experiential bases of values.

3.3 If science and value theory involve each other
as outlined above, then a part of the task of value theory
is to explicate the valuings of science. Insofar as these
valuings raasain tacit, the value decision of the individual
scicntist nééd not be congruent with the purposes of sci-
ciice, C.Z. as an institution or e¢ven with tne purposes of
tie scientist himself. To the extent that the scientist
identifics his ;0als with tue zoals of science in general,
then to that extent will he need to recognize these goals
so as to make their joint pursuit feasible in the scientific
endeavor. ©Some attempt imust be made to decide if and how
tie scientiric decision-situation differs from the non-
scientific decision-situation: we all make decisions con-
stantly, of varying importance and accuracy. Are there any
features of the scientif'ic decision situation which incline
it to result in more or less adequate decisions? And,
rizat on the heels oi tunis suestion, wWhat is an‘adequate
decision?

Such questions raise a plcthora of relatcd ques-
tions and invite a compreinensive ciiezracterization of values
and decisions. 9Sucn a digression would be a luxury which
we cannot aftord. e should like to establish more firmly
tie diresction of our inguiry by the introduction oi a deci=-
sion paradigm and a scucuiatic crranjeiment. This paradigm

is intended to set tac tenor ol tne tnesis; it should point



to tie problems and a2 znotuods with wihich the remainder
ol thie work will be conceraned.

L1 A woman :oes to buy tarcad to sew a dress. Upon
reuciing the store suae discovers tuaat she has neglected to
bring alonz a sample or thc waterial of the dress with
wZiich to match the thrcad. It is a long trip ovack home, and
sit¢ necds tne thread as soo as possible., Jpon exauwining
ciie voerious colors oi turcad in the store she finds that
t..ore arc soeveral which approximate to tiie color of tine
dresse ohe nust depend upor her meriory of tie color of the
dress to advise her oi tie proper hue to choose. If she is
risht, if the dress and tlie thread are oif exactly the same
color, she will be rewcrded by having the proper materials
ior her task, witn the eventuation tnat the {inished dress
will not be marrcd by a clash of colors. If siie should be
unsuccessful in her cunoice to the degree tiiat the dress
would be severely marred by utilization of the thread, she
is 'punished' by being iforced to make another trip to the
store -- witﬁ the resultant delay in the completion of the
éress or by an unhappy eventuation of her labors, If she
buys several spools of thread, her chances of obtaining a
matching color are increased with every additional spool she
purchases. If she buys a sreat quantity of spools, she can
be 'practically certain' of obtaining a matching color.

Before our distraught shopper selects which and
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how many spools of thread to buy she weighs the consequences
of the alternatives open to her: Consider that there is a
suantitative index for any alternative purchase (of a num-
ber of spools of thread) which is formed as the product of
(1) the probability that she will be successful with the
given selection,15 and (2) the 'rewards' of successful
cnoice. Call this index tie utilitx of.the choice. We
mizht then}evaluate the utility for every possible selec-
tion. WYoie simplifications are in order: Let the woman
specify one spool of tiread which she feels most strongly
is tne proper spool, tihen as she increases the cardinality
of selection sets, the 'proper spool'! occupies the approxi-
mate nidpoint of the coior set repreéented by each selec=
tion set. As the cardinality of the selection set increases,
the probability of mistake decreases, and tne negative
utility of the spending of the price of selection increases.16
The increased certainty obtained by adding one spool to the

selection set is smaller as tiie selection set is larger,

15For the purposes of this illustration 'proba-
bility' is to be taken to mean simply 'probabilicy of
occurrence with respect to available evidence!., t is felt
that cormments upon interpretative procedures with respect
to the calculus of probability would be confusing and unne-
cessary at this early and explicative stage. These questions
will be trecated in some detail in chap. I1I, infra.

16For the purposes of the present illustration
'negative utility' is to be taken in its most obvious intui=-
tive sense. Once-again we refrain from refinements for rea-
sons of clarity. The reader who is troubled by such assump-
tions may look ahead infra., chap. III, pp. 94-906,



wiile the increment in the negative utility of loss of
noney which is brought about by the addition of one unit is
constant.l7 The utility of the money loss may be represen-
ted by the numoer of spools purchased multipled by minus
one., Ve assune that the probability of money loss is al-
ways 1. In this represcntation the probability of a mis-
talic times the value of a mistake added to the probability
of cost (always one) times the value of cost gives the
utility of the sclection. Or, where '%p' abbreviates 'Pro-
bability of mistake when set i is chosen'; 'Y?' abbreviates
'value of mistake'. And where 'Pc' is probablllty of cost!
end '%e' is value of cost of set 1', the utility of a set,‘

i, is represented by

U (i) = (Pm x Vm) + (Pc x Vp)
i i i i

Since we have specified that the probability of cost is
aluvays 1, we may simplify cs follows:

U (i) = (Pm) (Vm) - (N'i)
i i .

where "N'i" represents thc number of items in i. Then the

171t is assumcd here that the utility of money
is linear with res»ect to money, i.e. that the numerical
quantity of an amount of rioney is indexical of its value.
We are aware that this is not the case, but recent investi-
zations show it to be sufficiently approximate to truth to
..alze the assumption 1nnocuous in illustrations. See Donald
Dav1dgon and Patriclk Suppes with Sidney Siegel, Decision

Making (Stanford, 1957).
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choice situction mizht be viewed as follows, with appropri-
ate probabilities invented tfor tne example.

Let tiie value of mistakxe be =20, in units corres-
nonding to the cost of a spool of thread. Then utility is
naximized®? by maximizing the function U (i), where

U (i) = -(Pim) (20) -(N*i)

The following table then represents the choice situation:

number of probability utility utility
spools of of of

purchased mistake mistake selection

1 A - 12,8 - 13.8

2 «32 - 6.4 - 8.4

3 .16 - 3.2 - 6.2

L .08 - 1.6 - 5.6

5 «OL - 0.8 - 5.8

6 .02 - 0.4 - 6.4

7 .01 - 0.2 - 7.2
561 The above schematized choice situation makes

available information about several quite relevant facets
of any situation in which 2 choice or decision is to be
made., Ve see that thiere is a state of affairs which dic-

tates what might be called the 'inherent logic'! of the

. 187pe probabilities are invented solely for
Ll]lustrative purposes,

19¢f, note 16, supra,



30
situation:?9 The color of the dress is just what it is
«nd it is going to be matched by the color of one of the
spools of thrcad or it is not going to be so matched. The
decision that the wonian malies awcits its ultimate evalua-
tion until the color of the dress is compared with the color
of the thread selectcd. wnotice, however, tiat the decision
Aigit be capable of appraisal in other respects than this
uwltimate one of weighing its consequences., We might very
well make an evaluation which took into account (1) the
purposes of the subject, (2) the information available to
thie subject, and (3) the probability on the basis of (2)
that the chosen activity will bring about (1), If we were
to order alternative decisions in any given situation using
the value of (3) associated with each decision as its index
(this would be analogous to evaluating selection sets in the
paradigm according to the 'utility of mistake' associated
with each selection) then for any pair of memﬁers of the
array we could specify which of the pair was 'more likely'21

to eventuate in the desideratum. This evaluation would be

independent of the actual eventuation, and it would make

20This phrase is introduced by R. B, Braithwaite,

The Lheory of Games a Tool for the lMoral Philosophe
zcambridge, 1951).

2lActually the relation which would be established
as ordering the field would be 'is not less likely to even-

tuate in the desideratum than'.  For obvious gain in clar-
Lty we use a locution which suggests the stronger and, I

think, not establishable relation,
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perfectly gzood sense to say that, although the decision
eventuated unhappily, it was still the best decision in the
sense tinat it was most likely to bring about the desideratum.

The attempt to evaluate decisions in this manner,
though, would surely end in confusion. Many of the arrays
would be either incomplete or infinite, since, for almost
any desideratum act and information set, there is some pro-
vability that the act will eventuate in the desideratum.
Further, we can almost always specify some act such that it
is more likely to bring about the desidératum than any act
included in the array. iiotice, in the paradigm, that as we
increased the cardinality, we decreased the probability of
nistalce. It is obvious tiat thie probability would continue
to decrease with increases in the cardinality, and it could
50 be constructed tnat the probability would approach zero
as a liait when the cardinality grew very large. In point
of fact this is just the situation, and we are forced to
consider altermmtives which are less likel; to bring about
the desideratum than other alternatives as beinz more worthy
than the latter alternatives,

The difficulty is alleviated when we consider
Probable eifects of an act other than the desideratum and
assign probabilities and values to these acts as well. Then,
i for eacin effect there is assignable some function which

Incicates the desirability or valus of that effect to the



subject, we miszht conceive of catcjorizing eventuations

ia terms of the net valuces of their results. This, gener-
aily, 1is tne program of ticories of utility -- to design
sonlc foraat wiiereby cveantuations can ve assigned relevant
and comparable indices of value. It is obvious tnat any
atteilpt to evaluate decisions as regards their likelihood
oi aciiievin;; desiderata is joins to have to consider some
assismacnt oif indices to contemplated eventuations of these
decicions, wnere the conteiplated eventuations will include
scme eventuations other tian the desiderata. It is tiis
ceco nition of tae nccessity oif considering the unuesirable
zlocts ol acts wiiichh wring 2vout desirablc crrects thct
veinders utility tacory feasible; incrc.o:=e in informanuion

incrensog Sne poouss J11iuy ol acting Lo ouria: -oout the .iost

One mi_:at be teupted, at tinls juncture, to say
T..lU @ suvjiet gunt to o trat ccet wiiden will so eventuate:

thav, Lo refer to thc parauijm, the woman Quzht to choose
thircad c2cuuse by so doing she would naxinmize
Swer utilitye oome rerloction, however, conviices us tuet
use of evaluative lan;;a ;e at sucn an zarly stase is ore-
jus_oing the ilssue ws rejords the reluvaace o1 suca rorucl
Ceooonnta generadly: wny ousnt sae?  wovhe cusiit to only it
S.voonccepts toat systenstic aotions of vazlue, utility, rro-

T les

M R R i P P R A B S oy - : L
'~'€11)_L_;__'.":!J', eUvCe are L)vl..&lk:...:f;;tlf lq\)l.lol‘pﬂ.l\: ‘u‘Jlta; vl e

s R oo R I J I S TSR
DL U0 0eC NOULLAS 0L uCLsIon s1U.oUluds GO Zonivincs: ool



33
thiat sucii systematic conclusions reveal her real wantse. It
is at this point tanat tlie pcrsuasion tends to become
viciously circular. "Why", we saoulc say, "It you will
~rant that our definitioné are justitfied, then you must
accept our.conclusions." and, of course, our argument for
acceptance oi the definitions is that by utiligzation of them
wie arrive at conclusions waich are presystematically de-
sired. Wwhet we are obvioucly talking around is the dis-
tinction between normative and descriptive discourse.

5.2 To offer a noractive tneory of decision making
is to involve oneself in tine circularity indicated above
unless such a theory is accompanied with empirical evidence
wiiich indicates the relevance of the decisions and conclu-
sions to actual choice situations. An adequate descriptive
tacory would doubtless formm the best normative theory; it
would provide cvidence tiiat certain courses of decision
activity resulted in speciif'iable eventuations, it would
supply us with data to cnable us to forecase utility yields
and other tynes of rewards, and in so doing would instruct
us as to meximal utility cnhcices. The instructions of such
a thcory would be proper to the extent that its axioms and
definitions were indicated to be applicable. L‘he point
lere is that any nor.mtive tiheory of decision making would

De descriptive to tic extent tuat its advice was well
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To offer a descriptive theory of decision making
would be to offer -- amon;; other things -- a means for pre-
dictinzg how subjects would mmake decisions when faced with
various choice situations. <‘he argument for acceptance of
such & theory would have to include empirical evidence that,
at least, the axiowms were satisfied in some cases. Cne
interesting feature of such a theory is that it would not
be drastically different {rom other theories as regards the
sorts of observations wiiich would be admissible as confirma-
tory of its hypotheses. Assumedly what psychology will and
what it will not admit as evidential behavior on the part of
subjects is not going to undergo important modification for
the phrasing of a new thcorv. What will be different, how-
ever, is the set of theoretical higher level terms which
would characterize such a theory. Such theoretical terms
would function in Campbellian hypotieses, in statements
Laving to do with the measurement techniques of the theory,
and would zenerally perforn the task of knitting the lower
level observations into a coherent conceptual whole. If
such a descriptive thcory is to become possible, it will be

possible insofar as there cre meaningful theoretical terms

22, very interestinz and largely successful
attenpt to demonstrate the asplicability of decision
theories is characterized by Davidson et. al., op. cit.
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available whiich can perforn tiiis novel relational function
aon the establishied types of relational procedures. In
the prescnt thesis sone argwient is made for the selection
of such terms as 'utility', 'importance'!, ctc., as adequate
Tileoretical terms‘in a degcriptive theofy of decision mak-
ing. The conclusions oi tils thesis will be directly rele-
vant only to the program of a descriptive thcory of scien-
tific decision, but the indirect relevance to any theory of
decision nakin; should bocome evident in the phrasing of
thie proposals.

TQe current thesis, since it does not support
its conclusions with direct empirical evidence, cannot pur-
port to be a theory of decision making. The point of the
oreceding remarks is that if there is ever to be an adequate
thcory or scientilfic decisiom makinz it will require some
prelininary explication of concepts and theoretical terms so
as to permit the introduction of tihe novel framework into
scientific discourse. There are available empirical theories
wialcih utilize such terms cg mentioned above, but to my know-
ledze they are almost all in econcmics or allied disciplines
and concer.: themselves with monetary indices of valuc and
utility. OSuch empiricel oundeavors are, indeed, invaluable.
The salutary success in prediction and explanation resulting
Tromn utilization of tiiese theories is cuite sufficient evi-
dence of their worth. +hat is being contemplated here, how-

ever, is the extension oif tiucse concepts of utility and
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value so as to include other tian monctary indices within
their scope. Some of the ensuing discourse will be con-
cerncd with empirical worlt that has dealt with monetary
concepts of utility snd value, vacause most of the empiri-
cal work in this arec has been so concerned.

5.3 The goals of indivicducl scientists probably
include not only such desiderata as fame, fortune, personal
satisfaction and conformit;, but also such altruistic goals
as tne making available of knowledze and the increased
»0ssibility of control over the enviromment. The altruis-
tic goals are morc social in nature; many people agree
thot a particular scicntist should strive to iake :ore
imowledze available, wnile relatively few fcel tiat he ==
tie particular sciocntist -- should strive to increase his
fae. I should speculate tiat nost scientists would prefer
to ..:ke t.e personal joals suvscrvient to the social goals,
tioush this is at prescnt an untestable hypothesis., If,
sowever, tnere were fade availcule to the scientist scme
metaod for incorporatin,; social goals into his procedures
witile diminishing the importance of personal joals, then the
hypothesis would bzcone Liticdiately testable.

6.1 The hope that such a ncthod become available in
the near future in indeed auixotic, tut this docs not at
ail clhange the descirabvility of possessing a mctiiod of 'value
inculcation'. If we rcalize that tac scientific decision

is a decision of valuc, thon we want our values influencing
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the decision to be at lcast analyzable. Once the scientist
becomes aware that his value schema has an appreciable
effect on thz success or failure of his inquiry, then, if

he desires success of his inquiry, he will be eager to make
this effect beneficial rather than deterrent. What is con=-
terplated here is not some mcans of forcing the scientist

to investigate what society wants him to investigate, rather
it would be eome means of permitting examination of the
implications of the scientist's valuings and the resultant
adjustment of decisions so asxto conform consistently with
the scientist's more encompassing values. That some modi-
fication in value schemata will be a result of this adjust-
rnent is of course true, but whatever a value schema might be
it cannot be conceived to be statiec; our values change at
least as frequently and as strongly as do our beliefs., It
is very infrequently that we modify a 'big' or central

value -~ most modifications of value séheméta occur with
ninor and unimportant values and then so as to make minor
values accord with more important values. And this is re=-
markably like the situation with beliefs: Most changes in
ninor beliefs come about so as to permit the reconciliation
of more central belicfs with the world of 'brute fact!. We
very infrequently change our central beliefs.23 The methods

ol science have traditionally made every provision to

o 23¢f. Quine, op. cit. and Quine, lethods of Logic,
(New York, 1959).
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incorporate changes of belief in the structure of inqguiry,
wirile there is almost no consideration of valuational
changes, So lonz as it was felt possible to conduct sci-
ence without reference to value, tihis situation was Jjusti-
ficd; but if we cone to tic realization that beliefs and
valuecs are inextricabl; related, tien we can no longer con-
done such indifference to factors which wield so much in-
fluence in such a vital direction,

The goals of this thesis include, for the most
part, c discussion oif the rclevance of recent work in value
theory and utility thcory to the philosophy of science,
rore explicitly, the thesis attempts to outline an approach
to problens of scicntific decision making which would ex-
plicitly reccognize the involvement oi valuations in such
decisions uand tihe eifficucy of various formal and quasi-for-
3l technicues for analyzing thilds involvement. An atteript
of this natwre 1is ulmost sure to raise morc problems than
it solves, and this acritage ol puzules is perhaps what

arks the thesis as philosopiaical rather than scientific;
viien tihe philosopher ansuvers a qucestion we call him a sci-
entist, witen he persists in raising uncomtf'ortavle problens
he is beln; philosophiceal,

In this {irst chapter we hove attempted to show
the Znvolvenent of decision with valuation in sueh a way
that no adecuate characterization of sclzntiiic decisions

could onit mention of values and valuinsse. 1L the reader
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is not by now convinced ol ti.e ineluctable preseuce of
velue in scientific decisions, taen the secuel will be not
at all persuasive. ID e is at least disposed to accept
thails iavolveent, tuen iv 1s noped that waat follows will
ProvVoNc i to productive tihount. Ir one is looking for
soutions »at.er t.aa provlens, Tthen he will be disappointed.

The scceond cnapter consists of an outline orf
sone contemporary develonments in confirmation tiheory. The
outline involves itscelf with some problems of probability
cacory aund a ventative pocition as regards interpretations
oi probability is accepu=d, some ariwients lor this accep-
tance are put forti. A mctlod of evaluation of evidence is
proposed which depends upon acceptance of the outlined
position as regards probability. OSome attempt is made to
siow the relations of various provlesus in the philosopny of
scicnce one to tac otner, and to tie problcas of cnaracter-
izin; the evaluative clcoumocnt in scientii'ic decision. There
is discussion tnroushout tihe chapter of difficuliies of
scasurenent in encral and of real-valucd asasuremcnt in
particular,

The third chapter utilizes tihe evaluative method
proyoscd in the second chapter as a tool for ordering hy-
potheses according to tieir values. OYome basic vocabulary
and concepts of utility tuacory are introduced and the dis-
cussion oi value is conducted explicitly in terms of these

concepts., In tihiis chapter the goal of the taesis is
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phrased specifically as acaeivenent of an ordering of oute-

cones in a delineated outcome space: After some discussion,
of orderinzs and mectricization of functions over the out-
come space, such an ordering is proposed and briefly
commented upon.

The fourth and final chapter of the thesis dis-
cusses some of the more siznificant shortcomings of the
ordering proposed in the third chapter. A cursory summary
of other work in the thesis area is presented, and some
effort is made to comment upon the efficacy of these other
approaches. The discussion initiated in the first chapter
on the reclation of decision and value is resumed in the
vocabulary of the second and third chapters, and the con-

clusions of the thesis are briefly summarized and discusseds



Cadarial II
WITHE EVALJATLON OF EVIDELCE; A RULE OF REJECTION®

l.1 It is possiclcs To taliz tic view tiaat an indivi-
coal naiics o aecision e divr ciryoualllizes hils attitudes in
cichh o way that hz ascun:c ainsclf to desire some jozl.
i:is erystallization ol zititudes == L tiiink we are uware =-
conies about when we rule viiat the joal seeking activitics
under consideration zventuate in a net zood for us. Sucn a
vicw involves a s .ise of 'decision' which indicates intro-

spective personal activit, on the part ol the subject. It

is ineptly described, becauce it is such a prevalent and

.

5

vrocadly rclevant facet of nwaan experience that it defies

Hy

Jrecise claracterization. The point to be made is tiiat be-
cause ol thils ineffability, to use 'decision'! in this seunse
Zs to rcnaer a formalizction of decision makiné at least

wfcasible. It would be all but impossivlc to give any in-
tersubjective empiriczl mcaning to this sense of ‘'decision':

4 LI

Cne tfeels that he has decided, and he feels it so strongly

»

vhat no amount of e¢vidence will dissuade him from his feel-
inj once he has crystallicza the relevant attitudes in the
sanner inaicated above.

Because of this difficulty with personal decision
(a difficulty characte.istic of such subjective states)

t.cories of docision aalidn: miust usually content themselves
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with a prinitive observablce term such cs 'exhibits decision
beh;vior'.l The psycholo:ical task then becomes one of
attumpting to make the syctomatic meaning of the primitive
correspond as fruitfully us possible with the presystemctic
neoning of 'makes a decision'. The psyciiologist must test
kis definition, and if his subjects exhibit syuptoms (e.g.
telling the psycnolo;;ist that they did not make decisions
uncer various circunstances) wiich convince him that the
syctematic term is violentl; non-isomorphic with the pre-
systemnatic terum, then he so alters his criteria for aopli-
catlon ol the systematic term that the extensions becone
orc nearly isonorphic. This is not dissimilar to many
otiier tasks of the scientiiic endeavor, therec is a gradual
adjustment of the systeiiwtic and presystematic meanings in
such a monner that the extcnsions vecome as nzarly isonior-
phic as pcssivle without doing undue violence to eitner
Terine.

In the cass of decision making.by scientists
we sinall make an oversimplification, which is justified in
tiie light ol the appreciavle amount ol clarity it per.uits,
in assumin~ the adjustmcat aentioned above to uve an easy
onz., It is surely the casc that the scisntist makes

b

nany kincs of decisions; ne secides to be a scieatist, he

1cf, Davidson ot. al., Op. Cit.
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decides to investigate a certain field of phenomena, and so
on. For our purposes, however, we shall consider only one
sort of scientific decision; the aecision to accept or re-
ject a hypothesis on the basis of specified evidence. We
shall see, later, that we cannot consider this decision at
2ll adeguately without nonoring at least some of the more
peripheral sorts of decision, since the hypothesis'
acceptance or rejection deperds in large part upon attitudes
w.iici: are diminished and strengthened by the maxing of other
decisions. This initial simplification, nevert.ieless, has
the decided advantaze tnatl clear-cut criteria may be spe-
cified for application of the systematic term 'exhibits
decision behavior!' whicii scems intuitively suitavle for
apnhlication of the presssteincioic corrclate 'decides'. 4n
index that a subject. X has accepted sa hypothesis H is then
L's use of l in prediction.

If the scientist's activity is characterized as
bzhavior in wnichh he accepté or rejects hypotheses, then
his behavior is characterizcd as involving decisions -- de-

isions wnich are ia Jart decisions of value: For when the
scientist decides to accept H, he decides that the cost of
acceptance is lower tnan tne cost of rejection, or that the
revards of acceptance arc nigher than the rewards of rejec-
tion. The scientist can naver be certain that a ziven hy-
potihesis is true or false, but he can and does decide that

a proucbility assisnment to the hypothesis is alequate or
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inadecuate. The tasl: or tuls chapter and tne next is to
moie explicit tae valuctional consiucrations involvad in
thlc decision: we shall commence by mentioning some impor-
tant facets of valuation cs directed toward scientific hy-
notncses.

1.2 The positive cvaluation of a true and accepted
hypothesis may be broadly conceived to be a function of its
predictive power and &s a negative or inverse function of
its adverse effect on othcr hypotheses. Generally true
and accepted hypotheses tend to disconfirm false theories
and confirm true ones, wnilc false and ggccepted hypotheses
confirm and disconfirm inversely. A similar case may be
nade for true and false rejccted hvpotheses. .uwuch of the
discussion tiroushout chapter I was intended to indicate
tlie need for ex:licit recosnition of svaluational factors
wavoidenly involved in tae acceptance and rejection of
hwpotheses. Any scheie wiica aspired to such recognition
raad which attended only to the function of hypotheses in
direct prediction woulda surel; not mcet the needs of sci-
ance; indeed, wiiere hypotheses refer directly to states of
nobture, we nave littlz or no diificulty In mawing the de-
cision to uccept or recj-ct -- we can make it so casily that
waive caaracterizations oI ccicance wnich attiend oanly to this
Lirecct relationship of t..cory to fact (such as that

caaracterization w..icn es Tty

d

sical ol thie carly lozical
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positivists)2 can rcadily persuade us that no complex
evaluation is entering into the dacision to accept or re-
joet hypotheses. What 1s of interest to the value theore-
tician is the non-direct case =-- tiac case, for cxample, of
a Campbellian hypothesis or a law of iseasurement witihin a
particular tizory. When chaese sorts of a.parcntly non-con-
iir.avle statenents show Tirens:lves necessary for adeguate
scicnce, tie philosopner ol science has no real alternative
to discoverins; some way ox giving empiricel meaning to them.
Iiere havz, of course, becn many attempts to stretch the
criteria of naive enpiricisia to provide for the meaningful-
inesg of theoretical statemcnts of tie sorts mcntioned
above.3 Indeed, the histor, of the philosophy of science
for the past several dccadcs is quite well characterized by

ference to the succcession of meaning criteria wiich

-

W

ttenpted to legitimize Caapbellian hypotheses and other
tiieoretical statements, Whatever the results of this quest,

one fact has become increasingly evident: Science is not

2See, for exa:ple, Rudolf Carnap "Logical Founda-
tions oif the unity of Science", International zncyclopedia
of Unified Sclence (Chicago, 1938) I, No. 1.

3See, for exaaple Carnap, "Testability and wlean-
ing", Philosophy of Science, (1936,1937) 3 and 4. C. G.
Hempel, "Proolems and Changes in the Empiricist Criterion
of ue;nlng , fevue Internctionore de Philosophie (1350), 4.
And Craig, op. cit.

b ———
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coing to adapt itseli to & naive-empirical view of confir-
iation and meaninszfulness, theorists of egnpirical meaning
nust adapt themselves and taelr tecnniques to the procedure
oz wverirication waicn are utilized in scicnce. The word
tadapt! is used here advisedly: The scientist is quite
;Jre ui at he cannot conuuct his investigations wituout using
at lcast some positvivistically undesirable statenients in
iils thcories; there has bcen quite some cvidence to the
crZcct that no substitute is available for this procedure,
Ylie philosophur of science muct eit..er declare his investi-
gations irrelevant to tiie prosress oi scicnce,; or he ust
be preparead to advise the scicntist of ways ol handling the
trouvlesone statements, insteac of nerely tellins tne sci-
catict that his higihier lzvel hypotueses are not empirically
Leandigiul,

Tire distinction between nizher ¢nd lower level
Qypotneses il ht bLe characterized in terms of the cost of
clianging hypotvheses. If a very low level statement in a
tlhcory (say a direct rejort ol physical phenomena) is varied
50 as tu report dirserecatl;, the recuirements of modirica
tion rizier in tue tasor; are minimal. Frequesntly no change
at all will be revuired, since thge gencralizacions ol the
taeory will be prouubilistic and not prone to disverifica-
tion by one particular conti.ry instvance. Significant
cunanges, however, Ln nizacer level hiypotheses are not so

Y

innocuous; tne best ol sclentiiilc lizories display a
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colicsiveness which prohivits signitficant chanjse or one
sioner level hypothesis without si:znificant cuiange in other
ner level nypotnescs or signizicant caange in lower
lovel stateaments. 4analozousl,, tne acceptance or rejection
of a lower level statvenc.at does not require complex and
Laportant velusvions, since tie cost ol ¢rror in tuese
coses is small. The cifficulty bacoues zavicent and vital,

owever, in just tnosc nigher lcovel stateaents wiiich dis-

i

o1a, very little airsct relcevznce to evidence: lLere tiae
costs of error are react .ad tie rowurds of corrcctness
ciqually ~reat. wnat 1s iurther to ve noteu is tuaat how the
scicntist evalusitcs has an orfoct progortional to tie level

o

I {le gencralizavion uvpon ot nz declares to ve tie case,
or, upcn wiat truth claias Lo ualivs. If the scicnvist ad
cuwe weans of cstictin ;) voe value oi hishicr lovel hypotinc=-
ses, e would have a tocl wiiica would
‘cpor resolution of Uoi¢ cucestion. Lue valuce ceing con-
sloerad clelus to ve _enerically incrfubls, rciusin,
Toay dvtecelt by oany canliiitl indeXe.

o- criteria ol meanin;;}"r SUSLESes

2.1 Tne nistor,

et A e I P AR 20 Yaee - . . v e
oiint Lo searciy Loy VaLul anoices ¢©1 ltJl)Ot&L'JueS as .f‘Jl'd\[d;_L

)
fi

Tenent in uestion is to scarch 14 vain.

¥}

SN 4. P 4-
OA-.LJ U0 UiiC [

Convamorer, attaipts at poescrivin: mctoods of coniiriae

&~

Noye S oy e g e Y . . I
SL1Oil COMSLZuZr Uid UN1lU OI l.dlliily TO 02 Tae taccery within




o

Lo

whilcih thie hypothesis is found in evaluction of meaningrul-
ness oi an cntire ticory. e Do DFCltl”“luCS descriucs the

socess of tucory interorctoticon cud cvaeluwtion cs a 'zipp-

ing up' of tnz ticory -- o process in walca tiae lowest level
COJVTVAt_Jn statenents ol Tuac taeory deternine tie ilater-
yretation to ve placed on T.oe aicuer level hypotiieses.
Sraithraitz's view i at be sli_ntly amendced to maintain
L:at altnou;h tidls 1s tac proceawre, essentially some ad-
Justiazat on the wcanings oL viae lower level terus 1s made
tie interrelctions of tle hijuer level terms. In such a
cagually adjusting naaner Ls tine wholz tlhcorctical struc-
ture siven an interpretacion in temas of a brocud context
ol lhwncn experience,

This attention vo the wore widespread concception
of sciencific thoorics s eriied == it would scen -- ost
or the successiul worxk dJdonc in contenmporar, coniirmaation

tisory. llelson uoodnln, in his stimwlating book Fact,

Fiction, and rorecast, nes outlined an approach to

whcorstical evaluztic.a which explicitl, involves itself
not only with wiole tieories, but -- in eiiect -- witnh the
viole history ol seiosice. Gooduan's results are of sufrli-

clznt relevance and diportance for owr task to nmerit a

swnpiary of nhis thoory of projection:

°R. B, Braitinoive, scicntific Bxplanction
o ), ; o o . ———
(Canbric e, 1975), Chap. iii.

O (Harvard, 1955)
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Goodiian's couc.in with tuce _roolca of projecition of
ncactive lozic ca%m:ac Lt o puzazleaent avout tuac analy-
cis wna meeninsfullness ol countveriaciual condivionals.?
Le ciinadnes several atioipos to explicate counteriactuals
Zi1 tlrmas of truta Juncvticnul lansaas2s, and cciles Lo tue
couclucsion vaat tiie sro.lo.. is -=- indeed == unrcascnobly
ciZficalt.  de then succeoouc in showilny that thie provlen of
counveriuctuals could be risolved oualy if a larger and even

more puzzling proulen could ve explicated; namely, the cs-

Cudliziraznt of a criterion for distinsuisning lawlike state=
aaznvs frow non-lorliiic stoteiientse.
In the sacuila part of Feoct, Fiction wuad Forecas

Goodiian faces anotier vary clos:ly related problem, that

.

or c¢xolicating moonlity, Darticiliurly amodality expressec LY

-

T

ce o toe word 'pooosivle'. He renwcris tict for those wiio
cre catlsided wWitio toc nJﬁion of possibility as clcar, tliere
1s no provlem., He finds linsceli, dowever, unavle to conuone
such accceptance and is convinced tnat tiic notion is one
w..leh roguires pnilozopinic clarificustion. It appesrs that
wig douvts are well foundced, 1f onl, ror heurictic rensons,
Zor ue suceeds in showiii; thct wodality is anotzer ol the

puz:les waich would be ros.lvea were a clear criterion of

7Ibid., chav. 1., ppe 39-44.
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lavlike statcments made wvailable.®  What happens, of course,
is viat tue problem of lay gains much more importance than
ic ii=ht at first have had, we cannot fail to be impressed:
Sven il we feel t..at subjwictives are incliniunable and that
:10dal ccncepts are :eaningsiul witnout trutn functional ex-
siicution, we :ust still rouacrk szapothetically the impor-
vaace for Gooduaan's pnnilocopiical position of this quite
central problem, .This syapathy entails -- it would scen --
a perheps srudzing cdail sion that a solution to tne now
preznznt provlem of law would ve & culte persuasive arguw.icent
for the viability of Goodiuan's whole approach to mattcrs
piiilosophical, or, at lea;t,-to matters scientiiic-philoso-
viddlcal,

The third part of Goodian's programmatic work is
an cxamination of the problem of induction with an eye to
reformulation, if such be permitted. He commoences by re-
moriing on the remariiaule persistence and difficulty of the
problcia of induction; incdicates thnat his own difficulty with
law is 1lmmediatcly reslevaut to the traditional problem, and

sets about his task by incuiring

Swpredicates susposedly pertaining to (possible
cntities) are seen to ap>sly to actual thinzs, but to nave
extensions related in neculiar ways to, and usually broader
than, the extensions oi certain menilest predicatese.
eeothie proviemn of dispesiticns 1noks su=spiciously like one

2.7 the piilosonhir's oldest iricnds ond enemies., The pro-

blen of induction." JIbid., pp. 50f.
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...what proecisely would constitute the
justification we scek. If the problem
is to explein ucw we know that certain
predicticns will turn out to be correct,
the sufficicnv cnswer is that we don't
know any sucii t.aing. I the problem is
to find soiie way of distinguisning ante-
cedently betwoen true and false predic-
tions, we zre asking for prevision
rathier than for an¢030yulcal explana-
tion. ilor docs 1t help mutters much to
say tnat e ore aerely trying to show
that or why certain preaictions are
probable. Often it is caid that while
we cannot tell in advance whether a
prediction couccrning a ziven throw of

a die is true, e can decide whether the
orediction is & rrobable one., But if
this mezans dﬁt*lnlnlnE now the predic=
tion is relitzd te actual frequency dis-
tributions of Zuture throws of the die,
surely there 1s 1o way of knowingz or
provinc this in advance. On the other
hand, if t..z Jud_ment taat the predic-
tion is Drovavle has nothing to do with
subszucat occurrcnecs, then the ques-
tion remains i.a what sense a probable
prediction is wny getter Justified than
an inprobable onc.

Good.ian o0es on to remark that vhat is involved
is not ti:e wholesale justiiicution of all inductions, but
rot.owe a ~usst for critoria of svalaction of specific irie

doctions. Cne justiiics goductions by reference to rulcs,

bl

~nd onz shiould expoct that the jusitification of incductions
woudld be by siadilar reforence.  The rules tine.iselves are
Justiiicd by reference Lo uccepted lufersntial practice.

Tie circualarity is virtuous; no specific induction justifies

itseli, nor does thne cluss cf all inductions justify the

.

[&]

9Ibid. pp. 05f.
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process. "A rule is auended it it yields an inference we

are wnwilling to accept; an infercnce is rcjected if it
42 ———ay , e~ e ——a ey

violates a rule we are unwilling to amend."

This characterization sets thé theme for the
remainder of tne work; uoodmnan's concern is to characterize
what rules have historically operated effectively. The
problem is narrowed when put in Goodman's terminology: To
make an inductive inference is to utiliie a predicate,
which applies and has applied to a certain class of things,
in such a way that a claim is made that the predicate also
applies to another class of things. This stretching of
predication Goodman calls 'projection! of the predicate. A
predicate P is projected Qhen the cléim is made that some
object which in fact does not manifestly exhibit P is 'P-
able', or that under given conditions the object would‘ex-
hibif the symptoms associated with the possession of P, If
specific inductive problems may be characterized as cases
of,"Ought P to be projected in tinis case?™ Then Goodman's
proﬁlem -=- to establish criteria for indﬁétive evaluatioﬁ -
is phrased by asking, "In what sorts of cases ought pre-
dicates to be projectea?" This, obviously, is a case it-
self of projection; naméiy of projzction of the predicate

Tprojected!: What things, in short, are projectible?

101bid., p. 67.
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The reply to tanis question is all but obvious:
Those predicates are projectible which have been success-
fully projected most frequently. OSuch predicates, says
Joodman, are 'well entrencned', and hence deserving of sci-
entitic attenﬁion.

The proposed tiieory of projection then defines
'Hl is a better entrenched hypotheses than H2' as a func=-
éion of 'P is a well entrenched predicate’. Very generally,
those hyéotheses whicn contain better entfenched predicates
are better entrenched.ll In conclusion it is maintained
that a hypothesis should be projected if and only if it does
not disugree with a better entrenched hypothesis which could
also be projected.

What Goodman accomplisnes in his theory of pro-
jection is to lay quite -solid groundwork for a criterion of
scientific interest; Scientists gught to be interested in
well entrenched hypotheses, and =-- in this sense =- well
entrenched hypotheses are scientifically interesting. The
importance of this accomplishment to the present inquiry
lies in tne fact that it permits us to consider the values
of only interesting hypothesis and to assume that a criter-
ion is -- if not available -=- feasible for the distinction

of such interesting hypothescs,

llThe establishment of the function which deter-
nines dezree of entrenchment of a hypothesis from the en-
trenchment oif containzd predicates is, of course, the task
of the theory wnich Goodman outlines. See Ibid., chap. iv,
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One of the very central points of Goodman's de-
velopunent is thz phrasing of the generalization; "A fule
is anended if it yields an inference we are unwiliing to
accept; an inference is rejected i1 it violates a rule we
are unwilling to amend."™ The benevolent circularity
cnaracterized here is tﬁe circularity involved in all sys-
tematization -- we systematize because we are concerned
with what it is we systewatize about. We have a set of be=-
liefs about some matter, and we want to examine the set with
an eye to determining, Ior example, whether the set is con=-
sistent, whether it is cotenable with other belief sets,
what new beliefs are implied by the set, and so on. We
modify the systematization when it tells us that two be-
liefs ars not cotenable and we believe very strongly that
they are cotenable, we modify a belief when it disagrees
with a systematization in which we believe strongly. The
process 1is one ol nutual adjustment between == to coin a
phrase -- method and content, if such an artificial divi-
sion may be appealed to. <The point, of course, is that the
division is not a division at all.

3.1 One might very well characterize the philosophy
of science as tnat branch of philosophy which is concerned
with the problem oif induction in some one of its many forms.
There is a very strong precedent for the attempts of philos-

ophers ot science to justil'y induction, but only recently
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has pause been taken to ask what would constitute the
sought after justification, In asking for clarification,
it becomes evident that we would be quite content with a
suitable set of criteria for confirmation, We would con-
sider induction generally justitied if we had some means of

knowing when every specific induction was properly made.12

The problem parallels the problem of the justification of
geductlon. we consider that deduction is a justified pro-
cedure because we have a sct of criteria by which we can
evaluate specific deductive inferences. If a deductive
inf'erence conforms to the rules of some accepted system of
logic, then it is a good deduction, Similarly with induc-
tive inference, if an inductive inference conforms to the
accepted criteria, then it is a good induction. One does
not pretend, of course, that tne historical problem of in-
duction is thus solved by exchanging one unclear term
('justification') for a set of only slightly more clear
térms, ('conflrmatlon' properly made inauction!, 'accep-
ted crlterla ) but the 1ntu1t1ve clarity thus galned is not
entirely specious: The exchange of terms presents more
opportunities for explication, permits us, perhaps, more
definitely to point out where the lack of elarity is most

invidious.

121 is interesting to note that decision pro-

p
cedures for deductive calculi cannot fulfill this require-
ment. Perhaps it is too stringent to require such complete

decision procecurcs for iaductive calculi.
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3.2 To describe the task as one of seeking criteria
of confirmation is to say that what is sought is a set of
rules which would establish to what degree a given body of
evidence confirms a given hypothesis. The decision pro-
cedure,‘however, need not be one which discovers one value
among an infinite set of degrees of confirmation: That
would be analogous to requiring that decision procedures for
a deductive calculus discover all its theorems, What is re-
quired is that, given an assignment of a value to the degree
to which a given body of evidence confirms a hypothesis, the
decision procedure gives us a means for deciding whether
tiie value is authorized.l3 It is in this qualified sense
that we can say that a set of rules (constituting a decision
procedure) gstablishes degree of c::onzf‘irmén;:i.on.ll+
In the sequel 'probability' is to be taken to
nean ‘'degree of confirmation'. The sfmbol 'p(H,E)" is
read 'degree of confirmation‘of H by the evidence ﬁ'. Those
who afe uneasy with such an interpretation of the célculus

of probability can be assured that no prohibition of other

13This decree of confirmation is abbreviated by
Carnap as 'c(h,e)*. See Rudolf Carnap, Logical Foundation
f Probabili.y, (Chicago, 1950), passim, “ﬁs shall use
ip(ﬂ,E)' throughout to mean 'degree of contirmation of the
nypothesis H on the basis of -the evidence E.'!

41pi4., pp. 198ff.
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interpretations (e.z., liaiting frequency probability) is
intended. The interpretation as degree of confirmation is
cihosen herein for the following reasons:

1. Provision of an interpretation which permits
the assiﬁnment of all real values,
0<p(H,E)<1 to p(H,E),

2. Provision of an interpretation which expli-
citly recognizes the relevance of available
evidence to determination of a value for
p(H,E).

3. Provision of an interpretation which es-
tablishes (in the sense outlined apove) a
value of p(H,E) for every H and E.

The property deseribed in (1), above, is suffi-
ciently important in the sequel that some explicit comment
is required on it: It is, to be sure, an assumption of the
scheme of analysis proposed in this and the next chapter
that degree of confimation is a real valued function. One
misht object that this assumption is unwarranted, that no
proof is available for adequate demonstration of (1).
Whether this is or is not the case is not the concern of the
.present work. what is thc concern of the present work re-

garding this real-valuedness may be summarized in two state-

ments: (a) ‘here is evidence that the requirement for proof

l5Th:ls third requirement renders frequentist
probability inept for our purposes. Frequentist assign-
ments are to classes of hypotheses, and we require assign-
ment to each Bair, (4,E)., Cf., e.g., Hans Reichenbachf
"fhe Logical Foundations of the Concept of Probability" in
Feigl and Brodbeck, @p.cit., pp. 450=474. .



58
needs clarification before an adequate proof is forthcoming,
and (b) None of the transformations on degree of confirma-
tion effected in the sequel impugn this supposed real valued
feature of the function. In supposing degree of confirma-
tion to be real valued we preserve whatever real valuedness
might be possessed by functions of it.

As regards the need for proof indicated in la):
It has been shown that N
(a') Ir p(H,E), p(H',E') are two real numbers
such tanat e
p(H,2)>p(H',E'), then if R is an adequate
comparative -notion of probability, R orders
p(H,E), p(H'",E') so that p(H,E) is more
probable than p(H',E'),16
This statement is necessarily vagﬁe, since it so much de=
pends on what we accept as an ‘'adequate comparative notion!
of probability. This vaguenesé points out just the diffi-.
culty involved in asking for the sort of preof seemingly
reouired by (l1). If we were confident of the efticacy of
some comparative notion of probability, then we could evalu-
ate degree of coniirmation relative to that notion, by a
procedure similar to that alluded to in (a'). If, on the
other hand, we were confident of the efficécy of real valued
degree of confirmation, then we could evaluate our more

intuitive notions of comparative probability in a like

manner, As it stands, tiie sorry shape of our convictions

. ) 16L. J. Savage, Foundations of Statistics,
New York, chap. iii,
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prohibits either procedure, and we must look for enlighten=-
ment on both fronts at once., The search is facilitated by
some such requirement of comparison as (a') to at least
some extent. Savage purports to show -- Qith a considerable
degzree of success -- that nis personal probability is an
adequate comparative notion,t7 and he further indicates
tinat it can be the foundation for a metricized real valued
probability.

The problems which surround interpretation of
probability are tascinating, but -- perhaps regrettably --
they need not concern us any longer here. On the basis of
our two statements, (a) and (b), we shall assume ourselves
authorized to treat degzree ot confirmation as real valued,
witli tne recognition tnat demonstration to the contrary
would require correspondin; mocdification of our thesis.

3.3 It was said above that tne task of conrirmation
tihieory was in part to establish criteria which in turn es-
tablisn to wnet desree & given body of evidence contfirms a
;iven hypothesis. Frooability, under tuis interpretation,
is & Llunction waica assigns a real value to eacihh pair (H,z)
waere H is some nypothesis wid b is a set of cevidence state-

va

112nTs.

o

1
7Ibid., Pe 32,
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Thus, suppose E is construed as a set of state-
mnents:

B = {Sla S2, 53’“"Sn‘}
then a genuine problem immediately arises. One must spew-
cify a criterion for inclusion in E by which evidential
statements may be evaluated. Given a statement, how are we
to decide if it should be included in E? Carnap's very de-
tailed proposals are adequately defined.only for‘very mea=-
zer languages, and then with the somewhat dubitable device

18 What about confirmation in richer

oI state descriptionms,
languages, and for evidential statements not originating in
a state description?

The probiem may be viewed as one of deciding
which evidence is relevant to a given hypothesis. The an-
swer in Carnap's terms is that all evidence is relevant to
any hypothesié.l9 We mignt agree with this only to point
out that stubborn adnerence to such a position would pro-
hibit utilization of the calculus until an infinite evidence

set was accumulated. In view of the difficulty of attain-

ing such a set, we should like to declare Carnap's proposal

18My reasons for calling state descriptions
"Soumewhat dubitable" are based, in part, on the treatments
in Nelson Goodman "On Infiraities of Confirmation Theory",

Ph;;osoghx and Phenomenologzical Research (1947) No., 8. -

And J, G, Kemeny with FPaul Uppenheim, "Degree of Factual

Support", Philosophy of Science, (1952) 19; 307-32%4.
195,¢ Carnap, Foundations, pp. 164f,
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unusable, and to maintain -- in the same breath -~ that some
evidence was surely gore relevant than other evidence.
what 1s needed, granting the worth of our comment, is some
criterion for establisning the degree of relevance of evi-
dence., Our proposal is to rule to exclude evidence which
does not make a significant difference in degree of confirma-
tion. Evidence is to be excluded, in other words, if it
does not change p(H,E) by some amount greater than or equal
to op. Where ¢p is an 'interval of accuracy' so to speak,
of the cgonfirmation functlon.20 The questlon is, to re-
phrase again, which sj are to be utilized in confirmation
of a given hypothesis?

the answer is, generally, that in important
investigations s; are to be utilized so that p(H,E) is es-
tablished to within very small limits, while in less impor-
tant investigatiéns, the cstablishment need not be so pre-
cise. In important ianvestijations E will be a very large
set,21 while in cases wilere we are Rot so anxious for
accuracy, B will be smaller. We can adjust & to suit the

inquiry at hand by lettinz in statements above a certain

20uhat is parased here is analogous to
Braithwaite's 'Rule of Rejcction' which is operative in
class-ratio -provability. See Braithwaite, Scientific Ex-
planation, chap. vi.

21E need not, of course, be larze in the sense

of containing many statencits. Yee below, chap. iv,
pp. 111-113,



62
degree of relevance. And it would seem quite proper to call
a statement relevant it and only if it changes p(H,E) by
some specified amount., In short:

If E = {Sl. 52,...,311}

Then seE if and only if the addition of s to E
changes p(H,E) by some amount ap3> ¢p.

It is evident that ¢p should be small as the inquiry is im-
portant, and large as the inquiry is unimportant. Thus
evidence is relcvant if and only if utilization of it
changes the confirmation function to a degree above the
linits of tolerance established by setting ¢p.

But now two additional questions present them-

(1) What methods should be used to compute p(H,E)
from a given H and E?

(2) How arc values to be set for op?
As regards a reply to (1), we shall have sometﬁing to say
lster in this chapter. Let us remark rignt now, however,
that a reply to (1) ("The method I should be used.") is
supoorted by referencé to a structuring of belief inot to
axclude so called structurings of ‘attitudes') which Il
effects, where the beliefs so structured are‘relevant to
hunan activity.

The reply to (2) is -- tuough difficult -- not so
temptingly philosophical. It is evident that if ¢p is small,

thne investigation will be arduous, cvidential statements will
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be included which refer to much evidence. If 9p is quite
large, the investigation will be more cursory, less evi-
dence will be referred to. As we are more anxious to narrow
the sap kp - ¥y, k< p(H,E)€ k,, so do we assign smaller
values to ¢pe. Being anxious to narrow the gap is being
anxious that utilization or H result in well supported pre-
dictions, ergo (if our notions of what is well supported

are what we want thei to be) true predictions.

Lel From our remarks in the preceding section, we
snould like to conclude that 'the' problem of induction is
recally several problems. A séhemé was presented which indi-
cated that at least two qucstions could be considered rele-
vant to fruitful solution of the problem, What is most im-
portant is that there are known metnods to commence answer-
ing the pertinent questions raised by the two approaches
mentioned. It is important to realize that the translation
ol the problem pres=nted in section 3.2 is by no means the
oaly adequate translation. Instead of searching for criteria
of confirmation, one might -- as did Goodman -- ask for cri-
teria for distinguishing interesting hypotheses from unin-
teresting hypotheses, and'thus point the way to justifica-
fions wiiich were relevant to the status of interesting hy-
potheses. It is the writer's opinion that any such attempt
would involve itself ultimaéely with all the. problems of

confirmnation criteria, but then it is readily evident that
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a confirmation criteria approach is very soon going to be-
come involved with distinguishing interesting from unin-
teresting hypotheses,

We have characterized Goodman's 'distinction
approach' to the problem of induction as'oné which attempted
to distiﬁguish interesting from uninteresting hypotheses.
The importance of his criteria for the remainder of this
thesis requires that we discuss these terms, 'interesting'
and 'uninteresting': Onc :ignt intend by the‘phrase 'intér-
estiﬁg hypothesis'.to indicate those hypotheses in which
scientists show interest; but this would not indicate an
intuitively acceptable set, for scientists have showm
interest in some quite unfruitful hypothes:s and wasted =-
by their own admission -- much time in so doing. <The old
adage that a negative demonstration is just as valuable as
a positive one applies only to negative demonstration rele-
vant to interesting hypotheses, and not to those confused
quests which result from inept phrasing or show themselves
unrelated to other investigations. The sociologist of sci-
ence == a rare bird -- is of course quite justified in in-
vestigating wnat hypotheses actually interest scientists.
But the philosopher of science would make insignificant con-
tribution were he thus to limit his work. No, what must
result from the philosophy of science is a set of recommen-
dations as to what sorts of hypothese¢s scientists gught to

show interest in. The temptation is strong to involve
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onesclf in the sort of circularity mentioned in I.3.2 and
I.3.3, above, and sucii circularity can omly be avoided by
indicating areas where empirical evidence is needed to show
relcvance of whatever recoiuizendations are proposed. The
net result of this thesis snould be some such recommenda-
tions, and it is hoped that the indication of need for evi-
dence is not herein neglected,

Much of the more interesting recent work in the
philosophy of science has been concerned with what we have
called the problem of distinction; how does one tell an in-
teresting hypotnesis from an uninteresting hypothesis? Or,
to parapihrase, by what criterion may lawlike statements be
distinguished? To search for such a criterion is to search
for sone property winicn mi_nt serve as an index of distinc-
tion, or perhaps for some property present in all hypotheses
which is maximally (mininmally) manifested in interesting
hypotheses and mininally (maximally) in uninteresting ones.
Goodman finds such a property as a function of the histories
of the terms involved in nypotheses. Hywpotheses wnich con-.
tain terms with interesting histories are worth bothering
about, hypotneses walcin contain only terms with insignifi-
cant scientific histeries are not worth detailed ana exhaus-
tive investigation. Goodman's recoimendation appears at
iirst to be ultra conservati&e -- 8ince only terms which
have historically interestcd scientists (or terms coextensive

with them) can be called interesting. But this is not the
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case; what 1is required is tiat the investigation must
comnence in terms of extant theories, extending itself to
virgin areas as thec associated terms gain meaning tnrough
relation to the rest of science. Such a requirement implies
no more tnan that what knowledge is available be made rele-
vant to the investigation at hand; and this amounts to say-
ing that scicnce snould be recognized in scientific investi-
gation,

Goodinan's criteria of interest jrew out of
several attempts td naks tlie distinction oi lawlike state-
rients from non-lawli.e. OUne oi tiie sorts of attempts which
will intercest us here wvas ade in terns of determining the
cficcts of the hypothesis in question upon extant theories;
not rcally far removed froin determination of entrenchment.
Any hyoothesis, it was said, distinguishes two notable

ce those which agreec with

classoes anong extant hypotihieses
the hynothesis, and those which disagree with it. If the
value of tne first class was greater than the value of the
seconc class, then == went tne recoimaendation == the hypo-
thesis should be accepted, 1t the comparison was weighted

the other way, then the hyoothesis should be rejzcted. There

are, of course, many variations on this theme == as the

conscientious vagueness and ambiguity of the term 'value!

22The distinction is actually into thrce classes,
the simplification is made »ossible by defining two ex-
haustive snd exclusive classes, see infra. Chapt. III,
pp. 76-=79.
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permits: One might say that the more evidence relevant, the
more interesting the hypothesis, etc. Goodman's comments
on this procedure are most enlightening, and -; to one who
would try to formulate a criterion in terms of the proce-
dure; maddening. He shows that by clever definition of pre-
dicates logically equivalent hypotheses can be evaluated
¢uite disparately, and that as much evidence can be garnered
for the acceptance of trivial hypotheses as for the accep-
tance of important ones.23 In short, the condition is not
sufficient to guarantee distinction.

To say, however, that the primitive distinction
criterion is inadequate as a mode of distinction is not to
say that it is completely useless, Indeed, the causes for
its development gqug criterion probably lie in the fact that
it approaches the status of a necessary condition for inter-
esting hypotheses. Most of the interesting hypotheses of
science have schismatized scientific knowledge to some de-
gree, Given a new hypothesis, if it be interesting, then
there are interesting hypotheses which are in agreement
with it and interesting hypotheses which are in disagreement
with it, This follows from a definition of 'interesting?
in terms of entrenchment. If the new candidéte agrees with
important scientific knowledge and disagrees only with un-

important scientific knowledge, then the cost of accepting

35ee Goodﬁéﬁ,‘FQfegagt, chap. iii,
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it wiien it is false is not as large as the cost of rejecting
it when it is true. Let it be emphasized that such a com-
parison is Jjustified ounly in case the hypothesis in question
has been established as interesting by some prior criterion.
It is a simple task to inveunt uninteresting hypothieses whicn
appear as interesting under tile specified conditions; but
iven an interesting hyosotiecsis we are prepared to consider
the agreenent condition as specifying part of tlie cost in-
volved in acceptance or rejection,

L2 In tuis section we shall propose a method of
analysing evidence relevant to a given hypothesis. It is
intended turoughout that wihen evicence is determined rele-
vant, it iust be relevant according to some ¢p; Where ¢p
is not specified, it does not enter into the irmediate cal-
culation and mention of it is omitted for the sake of sim-
plification. Anotner siwpiification of the present section
is the hizgnly elliptical phrasing, 'H is intercsting.' This
is not i1utended to asswic tnat a criterion of interesé is
availcble which absolutel; delineates interesting from un-
interesting nypotneses: It is intended to assume that some
noae is availavle ior deciding whether H is sufficiently
interesting to mcrit consicszration in the inquiry at hand.

uiven, then, a hypothesis H wiich is being con-
sidered; assume that H is interesting, Consider %Ll...,L&
a set of laws such that (i)p(Lj,H)> O where all the Lj are

accepted and interesting. The Ly, then, are all the
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acccpted laws wiich H contirms, wihere this confirmation is
estaulished within linits sat by some gp. Similarly define

{L'l,...,lﬂ;§ so that (i)p(L';,H)=0 * %g, where all the
L'i.are accépted and interesting. The L'i are all the
accepted laws which H disconiirms witnin limits established
by some OQpe

Similarly define {hl,...,hg and {h'l,...,h'%
so that all hj, h'; are accepted and interestingAand

(i)p(d,hi))>0 and.(i)p(H,h'i) = 0. All the hy confirm H
and all the h'j disconfirm'ﬁ.

Then 13t T = {hl,...,hr,ﬁ Ll,...,L-k

and T'=' {h seeeyhl s 1:0": 1;13
T will be called H's 1nclud1ng theory, =snd T' will be called
u's rival theory. | |

‘ Let £ be the sct or evideince statements such that

1,E)20
r‘ E)> 0

That is to say, B is the set of evidence statements which
confirms both T and T', both the including and the rival
theory. ‘

Let F be the set of evidence statements sucn that

p(T,F) >0
p(T' F) =0

F is the set of evidence statements which confirm T (the
including theory) and do not contirm T! (the rival theory).

Similarly define F' so that F' is the set of evidence
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stiota1ents where

T,F!') =0
géT",F'po

Then VH(E)=9(T;E) + p(T',E)
- 2 N .

vH(F)=p(T,EuF) - VH(E)
VH(F')zp(Tr,EUFt) - VH(E)

That is to say,‘tne Qalue oi cvidence supporting only the
including (rival) theory is the difference in the degree of
confirmation of tae including (rival) theory and the value
of evidence which supports both tiie rival and the including
tueory.

The three functions listed above are then de-
Tinecd over the same range s is degree of confirmation.

(An implicit asswaption hias been that theories are weighed
in accordance with thc evidence which confirms them.) The
definitions assume that daegree of confirmation is real
valued, that it is an extensive measure over the range of
all pairs (H,E). Thus the proposed formulations constitute
some attempt to weigh the relative importance of the rival
and including theory.

We shall consider that the task of this chapter
has been accomplished; some means nas been proposed for the
evalutation of evidence sets and tncories wnich relate to a
#iven interesting hypothesis. In the n:xt chapter we shall
attempt to utilize this cvaluative method for weighing

.

diff'erent hypotheses,



CHAPTER III
FOUNDALVIONS OF A ThREORY OrF IMPORTANCE

1.1 In the previous chapter a metnod for appraisal
of evidence relevant to a given hypothesis was outlined.
Such an outline is certainly required if even a programma-

tic proposal for the evaluation® of hypotheses is to be made.

the present chapter comprises an attempt to utilize the out-
line as a basis for some comments on the evaluation of hy-
potheses: These comments will explicitly presuppose that
t.aere has been antecedently provided, first, some effica-
cious netnod of evidential assessment, and second, some
criterion for distinguisaiiny scientifically interesting hy-
potheses. Without such criteria, the evaluation to be under-
talenr below of hypotheses iu terms of importance becomes
ricaningless; for uninteresting hypotheses can show high
importance values relative to similar interesting hypotheses.
The method could thus -- in the absence of a criterion of
interest =~ be construed as indicating that uninteresting

hypotheses ougnt to be accepted by scientists. In view of

lIn the present and ensuing chapters we shall
use 'value' and its cognates only where reference to value
in the ethical or esthetical sense is intended. Locutions
such as 'evaluation of evidence'! will be avoided in favor of
such expressions as 'appraisal of evidence'. This convention
is adhered to not because of any misgivings about uses of
'value', but tfor clarity of exposition. nere has been no
attenpt to use the word thus univocally in the preceding
chapters since there is little danger of confusion.
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this, any proposal tor tihe weighing of hypotheses which
makes use of the evidential criterion outlined in chapter
II will be restricted by tiie presupposal of a criterion of
interest.

The restriction to interesting hypotheses, how-
ever, is not as stringent as might at first appear. Good-
man's theory of projection provides an informal scheme for
tne.partial ordering of hypotheses as regards interest. If,
to be sure, the criterion of evidential assessment were to
be metricized, it would be neccessary to metricize the theory
of proje%tion; but the lack of a metricized theory of pro-
jection should not prevent enlightened speculation as to
what such a theory would be like were it available, and
siiould not, in turn, prevent speculation as to what a theory
of evidential assessment would be like if a metricized theory
of orojection were available. It is hoped that Goodman's
tircory of projection ana tue outline of evidential asseés-
ment procedures presesnted in chapter II are, in turn, ade-
quats bases for spesculation about a met.od of evaluation of
nrootieses. In the secuel we shall attempt just such specu-
lation, bearing in mind tnat such comments as eventuate are
Justiiied only in cuase botir the relevant presupposed thcories
are shown to be empirically and formally sufficient.

Some co:ment should be made about the utilization
of formal and quasi-formal :odes of exposition in this and

the preceding chajter. Tic exposition of evidential
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assessment on the basis of degree of confirmation assumed
the additivity and multinslicativity of various functions.

It is obvious that such asswiptions are only to pe Jjusti-
fied by a quite tnorousiizoing formal investigation accom-
vanied by an interpreted tneory dealing with the behavior

of tine values of the functions. It might be objected that
what has been given is an irresyonsible display of arithme-
tic sleight of hand, at best confusing and at worst erroneous.
Such an objection is, I think, quite tenable if one takes
the presented formalism to be a fully interpreted theory
about the phenomena at haad. The formalism, however, is not
intended to be such a theory: Spceculation in formal language
is no more noxious than spzculation in any other language =--
Just as lonz a@s onz clcarl, labels it speculation and does
not purport to be offering mathematical 'proofs' for demon-
strated' conclusions. Tie nature of the concepts dealt with
and the author's ineptitude of expression make it advisable
in the interests of simplicity and precision that what is
said be said -- at least in part -- formally. This formalism
nay be taken as a hauristic device to aid in the explication
attempted discursively if thie reader's conscience balks at
specuwlative formal discourse; but thé intention of the
uriter is to make speculuative commnents in a quasi-formal
idiomn. Thus, the tr:zatiient of a concept as metricizable or
linearl; orderable or wihc.ever is not intended to imply that

tne concept has vbocn shown to be or is of such a nature;
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when such implications are intended they will be made expli-
cit. The primary goal of this chapter indeed, of this
thesis -- is to show the feasibility of treating certain
concepts as at least partially orderable. The proof that
tiiecse concepts are so orderadle would require that other
concepts be metricizable or completely orderable, and fur-
thér.that such an ordering had empirical meaning of a cuite
specific nature. No such proof will be offered, but it
should at least become evident where such proofs are needed
and where empirical evidence is required to render a partial
theory of scientific decision making. If such indication
is clearly and correctly niade, tilen the thesis has fulfilled
one of its important functions.

2.1 The decision of a scientist to accept or reject
a hypothesis is a product of many factors. Though it is
true that science is the long arm of common sense, the arm
is uncommonly long in that complex evidential rules and pro-
cedures of observation and inference are made an explicit
part of scientific procedure, whereas in common sense
Jjudgments such components of decision making machinery are
left more or less to function without explicit utilization
or checks on their operation. This checking on the opera-
tion of decision making apparatus has become a carefully
incorporated part or scientitic procedure. The scientific
method is replete with checks and counter cnecks -- observa-

tions are contrasted wit:i other observations, inferential
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patterns are coupared witin other inferentiel patterns, hy-
wotheses cre checked azainct related hypothieses, and the
wiole machinery is aaue ccelf-corrective insciar as tuzt is
vossible. <The methodolosict must attend to this festure of
sciznce with scrupulous caér:. Advances in the erficacy of
scicnce's capacity for seli-correction are significant du-
provzients in sclentiiic uict:iod.

Histeorically much attention has been directed at
observational ana inferential procedures. Science itself
has invented obszrvetional zquipment as the need for in-
crezsingl,y accurate observation became felt. Logicians and
mathematicians huve traditionally been concerned with the
inferential patterns used by scientists. It is regrettable,
however, that littls attoention has been directed at the
influence of valuings or gppraisings -- in Dewey's sense --
in scionce. It would scem pretty obvious that valuings in-
fluence the scientific decision, and that the interests of
sciznce would be best served by making valuative procedures
explicitly self-corrective insofar as possible. In the en-
suin; sections some attaipt 1s imade to outline a method of
such self correction. The :aethod is quite narrow in scope,
dealinz only with decisions to accept or reject hypotheses,
and at that only with decisions to accept or reject hypo=
theses previously judied Interesting. But it affords some
opportunity for ordering ond is not -- it is hoped -- com-
pletely quixotic in its aspirations.

The relevant alteractives for scientists when
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faced witih interesting anypotiieses may be characterized as
being in one of thrze general classes. After contemplating
an interesting hypotnesis cvae scientist either rejects it,
accepts it, or holds it in abeyance. We shall assumc tiat
his initial attitude is cne of abeyance -- that is to say
that he neither accepts nor rejects the hypothesis, but
decides to subject it to further testing. After a period
oi testing he assimilates his data and again chooses one of
t:ie threce alternatives. If at some juncture he decides to
accept the hypothesis, then he utilizes tiie hypothesis in
prediction, assunes t:at 1t supports higher level generali-
zations and verifizs lower level ‘nypotheses,2 and assumes
that tne probability associated witi the hypothesis by the
relevant theory is justifieds If he decides to reject the
aypothesis, then he assuies that higher level generaliza-
tions are disverified, that lower level hypotheses dependent
upon it are discontirmed. I at some juncture the scientist
decides that the hypothesis in question is not as interes-
ting as it at first appeared, or that it lacks some other
guality necessary to legitimately testably hypothneses, then
he nay as;ign it to a Limbo, so to speak, of always-to-be-

held-in-abeyance hynotheses. To hold a hypothesis in abeyance

2We say that a hypothesis verifies lower level
statements and confirms nizner level hypotheses. Reversing
the inplication, hypotlieses disconfirm lower level state-
ments and disverify higher level hypotheses. The barbarism
'disverify' scems condoned in view of its intuitive aptness.
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is to refuse to accept or reject pending furtner evidence,
the decision in no way reguires that the scientist show any
dezree of diligence in accuaulating sucn evidence. The deci-
sion to hold in abeyance iai;at result in feverish investiga-
tive activity, or it might result in completely ignoring the
rypothesis as uninteresting or otherwise unsuitable,

In characterizing this situation, one might be
tempted to speak of a lincar or quasi-linear oruering of pre-
ferences; we nizht ask scicntists to specify under varying
conditions in what order tucy prefer abeyance, rejection and
acceptaence for a siven hypothesis. There are available
ingenious and empirically tested methods for establishing
such n-membered preference array33 so the project is not at
all chimerical. If however, we conducted such an investiga-
tion, in all probability we should find that certain kinds
of arrays are never presented.h For instance, in any array
where the scientist was indiiterent betwecn acceptance and

rejection, he would prefer abeyance to both of them, and in

3Savage records one such device: ",.,(The sub-
ject) is instructed to rank the three acts in order, subject
to tue consideration that two of them will be drawn at ran-
COlleee, and tnat he is tiien to have wihichever of these two
acts ne has assigned (more preference)." Savage, op.cit.,
Pe 29.

AThis, of course, is an empirical thesis. But
in view oif our stipulation the assumpstion seems safe, It is
notewortlhy that procedures such as that mentioned in note 3,
avbove, are inapplicable to such situations.
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any array wihere he greatl, preferred acceptance to rejection
or rcjection to acceptance, he would also prefer that more
preferred member to abevaince. In short, the preference value
of aveyance is at least ia nart a function of the relative
status oi acceptance and rejection.

Because of this rzlationsiiip among tie three
options, the constiucticn of a scheme of appraisal which
rccognizes all three of them awaits the construction of an
schene of appraisal wiiich recognizes two of them -- acceptance
and rejection. If a fully articulated method of appraising
acceptance and rejection were available, the problem cf intro-
ceeing the third option to explicit consideration would be
quite manazeable: There are techniques of sequential analy-
sis in statistical inference and sampling theory wnich would
be of zreat assistance her‘e.5 It is obvious that appraisal
of acceptance and rejection is the prior and major task,

Since we are cousiderinz that the initial atti-
tude tovara & hypothesis is always abeyance, and tnat later
docicions to ac:cept or reject follow a decision not to hold
in abeyance, we may infornall; characterige the entire deci-
sion situation as being a Gccision vetween two alternatives
(aseyance or not abeyance) one o:i wahich (not abeyance) results
in ¢ two alternative dccision itself, (accept or reject) and

the othier of which (aveyarce) can lead back to a reposing of

5See for examp.lc, Savage, 9p. ¢it., pp. 142ff.
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tiie original decision., e shall atteupt a partial formaliza-
tion of appraisin. procedurcs waiicn rank the two alternatives
01 accecptance and rejcction for a large though cuite restric-
ted class of hypothescs,

242 If the scientist is depicted as facinz two al-
ternatives, then we can appraise his choice in one of two
ways -- as irentioned in cunapter I, We can decide if he
chiose rigntly on the basis oi' available evidence and goals,
no atter what the outcome, or we can play 'Monday morning
quarterback' and distinguish rizht from wroﬁg choices in
terms of their eventuaticns. Our task here is to prescribe
a nmethod of appraisal in the first sense -- on the basis of
zoals and evidence =-- such that specific appraisings by the
use ol this wmethod coincide, with greater regularity than
any alternative metnod provides, with ultimate appraisals in
terms of eventuations. In short, we wish to prescribe a
netiiod for appraising alternative courses of action by which
a course of action is appraised independently of whether it
is undertaken or not and, it undertaxen, independently of
its specific results.

In order to wei;nh alternatives and thus appraise
decisions, we shall consider that the appraisal is to be
nade in terms of a probability distribution over the space
of outcomes of the decision. We have described the scien-
tist's decision as schemztically representable by two

alternatives (abstracting from the decision to not decide).
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We snhall consider that tne hypothesis in question must be
eitiier true or false. The decision situatiocn may then be

schenatized by reference to a 2X2 matrix:

scientist | H is accepted and true| H is accepted and false
accepts H
scientist | Y j5 rejected and true| H is rejected and false
rejects H

FIGURE 10

It is generally agreed that we ought to accept
true hypotheses and reject false ones,7 so a generic assign-

rnient of possible evaluations may be made as follows:

H is true H is false
accept good bad
reject bad good

FIGURE 2

6This format, in an abbreviated form, will be
used throughout the remainder of the work. Figure 1 is in-
tended as a guide to readinz the matrix format. The matiix
Yresentation invites sucii interpretations as "2-person zero-
sum game" in whicii the scientist is depicted as playing
against nature. Such anthropomorphic references are inaccep-
table -- it would scem -=- in that it is difficult to associ-
ate tihe notion of a gtratzgy with the activities of nature,
even if the universe is case in a purposive role. cf chap.

V pp, 113-117.

7This, of course, is an oversimplification. It
irequently comes about that rejection of a true hypothesis
or acceptance of a false one results in a utility maximisa-
tion. +this shortcomin; of the present scheme is noted and
briefly discussed in chapter IV pp, 117-120.



81
The matrix depicts an eveluation of points in the outcome

8 We shall even-

space, and not of procedures of appraisal.
tually make some comments about assessment of decisions
accordinzy to nethods, but our concern here is to make a
seneral prediction as to wi:at we shall judge about the out-
corics of the decisions, rcsardless of the procedures used

in arriving at those decisions. We are in truth playing
'lionday iorning quartervack', but we are doing it on Friday
ﬂight; we know that 1if we sﬂould decide to accept a hypothe-
sis wnhich turns out to be true it will be good for us,9 that
if ;2 snould decide to accent one which is false it will be

vad, and so on. What metnods we use to reach these deci-

5ions to accept or reject the hypothesis in cuestion has no

G

Learing whatsoever on the yalues of the eventuations. Good
methods, it is true, u uallf result in happy eventuations,
but good eventuations need not arise from good methods,

3.1 Before tne assigiment ol values to points in the
outcone sp:ace can be made nore specific, some additional
Proverties of hypotheses must be noted which will make such

assigniment nossible. The first of these properties which we

shall note is importance: A hypothesis is important insofar

as its acceptance results in the rejection of formerly

accepted hypotheses. Imnortance is distinct from interest in

8cf. chap., I, pp. 24, f.

Excent as noted in note 7, above.
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that very interesting hypothcses (i.e. well entrenched hy-
potheses) might be acceptable at very little expense of re-
linquishing other accepted hypotheses. In the extreme case
of @ highly interesting but not important hypothesis, the
hiyvotihesis may be consicered to be a re-stateuient of extant
theorics. Such a hyoothesis :iight offer a gain in systema-
tic clarity and economy by way of reformulation. To say,
then, that the only hy othescs considered for evaluation are
interesting hyvotheses is not to have filled the need for
assessin the importance of ccnsidered hypothieses.

Importance is defined as follows: Let the de-
rreec of importance of H be ¥H, where

'\';H:VH(F' )=P(T ,EU Ft ) - VH(E)
and vhere . .

VH(E)op(T,E) + p(T!,E)
) :

so that "VH(E)® indicates the worth, or weight, so to speak,
of evidence which confirms ooth T and T'; where "T" and "T*'"
indicate, respectively, tne comprehensiQe tneory which in-
cludes H and the comprehensive theory which rivals H. (We
shall spcak of these as "H's including theory" and "H's rival
theory.") Thus, ™H" ma& Ee interpreted as réferriﬁg‘to

the increment in confirmation bestowed on the rival theory by
e&idence whiich does not confirm the iﬁcluding theory.

The defianition of ™yH"™ guarantees that for highly

important H, the rival theory will in general be highly
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confirmed, and moreover that the rival theory and the inclu-
ding theory will have little supporting evidence in common.
riotice the fact that hishily important H might be included by
theories which are highly confirmed or not. VH(F) is irrele-
vant to the determination of the importance function, YH.

Perhaps it will now become a bit more clear what
was intended by saying that H was important insofar as jts
acceptance tended to brin; about the rejection of previoﬁsly
accepted theories. It is evident that the formal definition
of "degree of importance'" is an incomplete definitiom, but it
is ﬁoteworthy that countér-examples to the definition (i.e.
hypotheses which are forinally important but intuitively unim-
portant) are -- in most cases -= either excluded by criteria
of interest or are also counter exemplary to criteria of
interest.,10 It is for this reason that such emphasis is
placed on the priority of a criterion of interest to a cri-
tericn of appraisal of importance. Insofar as this develop-
ment is taken to be a theory, it fails in the face of counter
examples not excluded by criteria of interest: Insofar, how=-
ever, 2s the development is explicative and speculative, it
1night be said that such counter examples show its success ==
tiie notion must be understood before it can be counter exem-
pliiied.

In the precedinz section we noted that a generic

10cr, p. 88, this chapter.
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assignment of values to eachh of four points in the decision
outcome space was at least intuitively acceptable. We also
noted that insofar as such an assignment was innocuous, it
was trivial: One doesn't need a 2X2 matrix to learn that it
is ;00d to accept true.hypotneses. In order to utiligze a
system of evaluation by matrix inspection, some further re-
finement of value assignments must be accomplished. The
first step in this refinement is the establishment of an
timvortance index' to be detzriminable for any interesting
Hypothesis.

"Importance index' is so defined above as to be
metricizable. This definitioﬁ is, or course, quite optimis-
tic. To render such a concept amenable to metrical measure-
nent would regquire a :uch more thoroughgoing formalism than
is feasible within tane conf'ines of the present work. What --
it is hoped == is accomplished by such formal sketching as
tiiat presented here, is some idea of how important indices
would (functionally) bveiiave if the concept were made thoroughly
metrical. An assumption which is essential to what theori-
zi11; aoes go on in the sequel is that degree of iuportance
is at least partially orderable; it is assumed that given any
two intercsting hypotheses, 1t is ascertainable which if
eitner brings about in the cvent of its acceptance more ex-
tensive modificotion or extant tiicorics. t is ior this rea-
son taat .'e introduce tic notion of weighing tneories in

accordance witn tiae sup_ort lent them by evicence statenents,
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and then Lring about comparison ol cvidence statement sets
anon' thewselves. It tine ciplicating tuneory is reject:d,
tien Tz eviuciace stateucats are lert unexplained, so to
speall, @na one must re-tocorize to bring tusi under the
rubric of :xplicetive tneory. If tiic acceplance of a hypo-
t.iiesis brinss avout such rcjection -- so that some evidence
soatouents «re leit unexplicated -- tihien tnat hypotnesis is
inmportant to an extent which agrees with the amount of ob-
cerved phenonena left unexplicated. 'Amount of phenomenal
is deiined in teras of the depree of éonfinnation (or the'in-
crenent to desres of coniiimiation) lent to some theory by
the c¢vidence statements in question. Some reilection will
assure us tnat this measurement of evidence is a difficult
matter;ll to count thc evidence statements won't do, since
any anount ol evidence can ve expressed in any‘number of
statements: One would like to speak of the areg of phenomena
'covered'! by the theory, but this would seem to require
éardinal comparison oi very laerge sets,12 and where such
conrarison is not required, c¢ventuate in drastically counter-
intuitive conclusions.,

For these rcasons the notion of importance is

introduced. Although, as mentioned above, we treat importance

llSee, for example, tne vgry intercsting attenpt
in J. G. Kemeny witix Paul Oppenheim, Degree of Factual
Support", loc, cit. <The reader will note similarities be=
tween our notion of importance and the Keiieny-Oppenheim 'F?,
¢ is hoped tiaat tne importance function does away with
necessity of reference to state descriptions,

‘ . lzCimgare for instance, the number of stars with
tiic number of elettrofs.,
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as ir it were extensively iieasurable -- i.c., metricizable =-
Tor cxpiicative purposes, our concern is primerily that we
indicate it to Te intensively measuravle. e want to intro-
duce a relative notion of iuportance ('Hl is more important
than H2.') as a relation waich orders ﬁhe field of interes-
ting hypétheses. We do tiis by supposing importance to be
nctricizable and then, to rcnder tiils supposition inanocuous,
only utilize 'importance' in comparztive locutions, e.gz.
tIhe importance of H1 is‘gr:ater than the importance of H2.!
in the two culminating foriulas of tihe development, T.III.lv
and T,III.2, we compare in:ortance with another evidential
iunction of H, vH(F). This comparison is permissible even
for partially ordered importance because VH(F)=¢H'. H' is
the rival hypothesis of H, so to speak, and we neéd knéw no
nore about it than that

. 1. VH(F)MIIH'
2. Var Py,

3.2 Considér hypotheses of the highest generality --
axioris of articulated and developed theories. Such hypothe-
ses have no corresponding set of laws {Ll"'°L;B which they
coniirm, and the including theory for such a hypothesis con-
sists of H, the highest level hypothesis in question, and the
set {hl,...,h;S of lower level hypotheses which it verifies.
There might, of course, be .ore than one highest level hypo-

thesis, but this in no way eifects tiie absence of a set
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{Ll"°°1;k for any highest level H.13 Similarly, there
will be few laws disverified by H, because of its high
cenerality, but many lower level hypotheses which it discon-
Iims. In this extrene case, the evidence for the including
tiacory will be tiie evidence for H and the evidence for the
rival theory will Le the 2vidence against H., E will be --
if not empty =- of very small ‘.-.reight,llP and v(F') will be
simply the degree of confirmation of the rival éheory on the
basis of available evidence evaluated with respect to some
¢pe. In such a case the information afforded by the computa-
tion of importance functions is at best trivial, and, possi-
bly, erroneous as regards intuitive evaluations. If the
inportance function of a hijhest level hypothesis is nothing
more nor less than tne dezree of confirmation of the rival
theory of the hypothesis, then it is of no more use than a
straishtforward examination of relevant probabilities without

consideration of the utility of acceptance or rejection.

13The distinction mizht ve made in terms of
gactual sggport as op osed to degree pf confirpation -- see
Relieny and Oppenheim (ref. note 11, above) =-- but there
seems to be no need to appsal to a distinction tnis fine.

ll*Incompad:ible statements can, of course, bLe
coni'irnsd by the same cvidence. See Goodman, Fact, riction
and forecast pp. 69ff. If one makes ¢p small enough, how-
ever, to perialt such support, in the case of the statement
wirich supports both incompatible statements, the contrary
or the supporting statemcnt, woich will disconfirm both state-
mants, will also be wdritted.
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In view of such considcrations as the above, we
shall exclude nichest level Lypotheses from our subject matter.
The exclusion, perhaps, 1s not as indicative of narrowness of
conclusion as micght at first scem. If such a highest level
hypothesis is a refornulation of already accepted and con-
{irmed theorizing, then its cmpiriczl relevance is indirect --
though not by any means insigniticant -- and the utility of
accepting it results from its function in simplifying and
clarifyinz extant thoories. 'We shall consider such hypo-
theses (reformulations of exteit thecories) as limit cases of
highly interestinc and unim>ortant hypotheses. If, on the
otlier hand, the hi~nhest lovel hypothesis in question is not
a reformulation, but a novel assertion in th2 form of a very

inclusive generalizatjon, then its degree of interest would

not ve naarly so high -- such a hypothesis would contain
novel terns and exhivit a low degree oi entrenchment. It's
imoortance, however, migit ve very high. One is minced of
current theorizin; in extra=-sensory pcrception; tiac terms
concerned have ver, littlec ciznificant scientific history,
iienice are not well cntrenched; but the acceptance of the
nysothesis would rooulre not only modification of laws of

psycaolosy and biologzy, but also of physices und chenistry.l5

151 fail to find a clear presentation of these
hypotiiescs. One gets some idea, however, of winat an articu-
Zated theory of extrasensory perception would be like from
J. B, Rhine, New Fronticrs of the lind (llew York, 1937).
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The cuestion as regerds such hypotheses is Goodman's inquiry;
ousht they be projected? 1If only interesting hypoéheses are
to te projected, tihier ti.ey ousht not. If one considers some
otiler property than interest, then perhaps they ougnt. The
situation scems counter exenplary to the theory of projection,
and provides an interestin; case for study of that theory and
its linmi.ations: What is of nost interest to us here is
tliat & case which proves diificult for the thzory of impor-
tance to deal with, shows itself to be difficult for the
theory of projection to deul with. As we remarked before,
tidls wold scem to ve indicative of the degree to which an
adoruate theory of importance must depend upon an adecuate
theory of projection, or interest,

The avove coumiciits indicate that our caveat about
hypotiieses of hizhest level _enerslit; need not perhaps be as
stri.sent =s it is. Lhere zre cases in waich importance func-
tions of highest level genseralizations are indicative and
relcvant. <There are also, however, cases in which such func-
tions are neitier indicetive ner relevant, This lcads us to
emark thit vnere the tlicory works on highest level generali-
zations, it works; and hence to consider highest level generali-
zutions properly outside tiic subjesct matter of our comnents,
we shall make reference to linmit cases in our illustrative
development, but we do not intend to offer conclusive infor-
sluticit @s regards these linit cases.

L.1 In previous scctions we have spoken of "the four
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points in the outcome space™ of a decision situation. This
locution, convenient initiaily to describe a way of vicwing
deecision situctions, is sufficiently .aisleading to recuire

xnlicative coments: The outcome space is perhaps best
considered as a dense set of points, this sense set may be
partitioned into four subscts, mappning cvery point in each
suvzet to an 'ideal' representative point, or, mapping every
point in the outcomé space to one and only one point in
another spzce of four points. Tne generic ordering illus-
trated in Figure 2 imperZcctly ordered the four points in
this sccond space. A nore anzarly complete ordering of out-

N

cones nmust attend to two tasks: (1) An ordering of points
(or of some simmificant subset of points) in the partitions
of the orizinal dense outcome space, and (2) An ordering

of thc partitions of tic dense outcome space, or a inore
coimplete ordering oi the rour discrete points in the simpli-
iicd space. In this scction we shall attempt this more coni-
prehensive ordering, iirst witnin cach partition, then

arion? the partitions,

Our first attoapt at ordering will be nade, as

was said, in terms of volee. It is assumed that, in order
to nave value or cisvalue, an outcome must make a felt ex-
neriential difference which is mainly to be exemplif'iesd in chang-
in> what is accedted by science. If an outcome rcauires
thiat science reject certain theories which it once accepted,

then this is anr ouvcome wniich makes a diff'erence; sinilarly
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for outcomes which require the acceptance of what was once
rcjocted. If an outcome requires no such varistion in
acceptancz, then it is to be considered generally better
than bad outcomes anc worse than good ones. Outcomes are
to be considered good if they consist in changing policy
so that true statements are accepted and false ones re-
jected, they are to be called bad if they bring about the
converse,

In order to make this evaluation of outcomes
relevant to appraisal of decisions irrespective of specific
outconcs, some means is obviously required to functionally
relate the two values. e shall call that decision Xg best
in a given situation if for 2ll x, ulxy) 2 ulx). Where

(32) is the swa of all products, ply)v(y), where p(y) is

‘e

ct

ne probarility thot 7 will occur given that x occurs, and
(., ) . the a7 11 o .16 . e . 1 ) . .
Vviy) 1s the value oil ¥y (in this case the vcoriation in

scientific policy). Syubolically
ulx)= :?; [p(ys,x)viyy)]
i:

The set of y's can ve, of course, infinite; and one faces
an analogous‘problem to thiat of d:ciding wnhica statements
are to be adaitted to an evidence set for the computation
ol degree of confirmation. .iuch tne some sort of cualifi-

cation can be made as rejards atility (for such is the

16By 'value' is neant, e.g., 'feclt good', not
nathenacical or-logical value. See note 1, this chapter,
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conventional nume tor the function ulx) ); the nuwiber of y's
included in the set is cdircctly prooortional to the in- '
cuirer's necd to ascertain cxactly what the results will be.
We shail not uefine this formally here, the reader is rec-
ferr:d to the contenporary literature for various formal
trcatments.l7

Le2 Consider two hypotiweses Hy and Hj such that Hy
nas a nigh importance iudex and Ho has a low importance
indexr. If Hy and :i; are voth true, then they both ougnt
L0 be accepted, but the obligation is stronger in one case
than tie otaer. Acceptance of Ho results in little modifi-

A

. ’ . lo SRS v
ction of trutl. claims, wiaile acccptance of the hignly

inportant H, rcsults in extensive wmodification., Theories

1
waiich were heretofore acceptecu are pejected and, what is
decisive, true (iuteresting) hypothoses tend to confirm true
(interesting) theories and disconfirm false (interesting)
thecries. Thus the acceptance of a true Hy tends to dis-
confirm a large body of false and relevant theory, while the

acceptance of a true Ho brinss about little sucn modification.

17s¢¢ 4, D. Luce and . Raiffa, Games and
Decisions (dew Tork, 1957), pp. 19-23. Savage, op. cit.,
ppe 70-76, Davidson, et. ci., Op. Cit., pp. 9-12.

18The expression 'truth claim' is used as cequi-
valent to 'what is accepted! in the preceding section. The
ciange is :aade to avoid sucit confusing locutions as "Accep-
tance results in .modification of winat is accepted.' -There
is no intention to imnly t.at science 'claias! anytining.
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In the limit case where Ky is a reformulation of cxtant
theorizing, what results from its acceptance is s nmor: =con-
oriical a:nd facile expression oi wihat has previously been
expressed. fRelormulations zre, so to speak, accepted with
little regerd for direct eapirical evidence; tae eviaence
has veen rezarded in the acceptance of the lower level gen-
eralizctions, and the ccceptance of tlie minimally important
but hizhly intcresting hypotnesis is dictated by considera-
tions of systeuatic cconomy. This is not to say that sys-
tceiratic ccononly is an unijortant end, far from it;19 but it
is to say tnat the benefits which accrue to science from
suchh econonical moves is a product oif advasnces in formal
tecianigues, and that no iasortunt empirical scientific de-
cisio.. is nceded to adopt unimportunt reformulations.

Vle aizht say, Tiien that all other factors being
equal, if Hy is more important than Hy, then the consequences
ol acceyting tue true Hl are nore valuable than those of
acczcoting tiae true Ho. Utilizinz a conventional and sug;es-

tive notation, we suall let "v[A,T](Hi)" abbreviate "the

wihen it is true". The coaparison nay

value of accepting Hi

then e puarased in o formula;
III.1.1 If (¢H1j>'¢uo) then v[A,T](Hl) >-v[A,T](Ho)
If H ’

o) as above, is low in importance and true,

viign to reject it is to tend to rejcct its supporting and

N 19526 CeZe Looduiun, Structuwrs of Avp.oarance,
Cilii), I.LI.



supported i, poticscs. Siice in tire case of a true and

inverssoing H, T(Ho) -~ T2 includin; tucory -=-- vould teud

-
to Le true, rejcction in toiis case wouald be tantaiount to

L

cousidering a true th.cory wlscensiried. If Hy is hiza in
Liacort nce, true (nd rejecosd, taca the evil 1s vouble edged
i that o trus vazory 1s consiucred disconiimazd and a false
ne conviiied.  Here the liwase "all other thiugs cgqual”
veeoes essentaal; v assuwic in ;nb coilparison tnat thc‘

coniiruced ic tae same in botn cases,

w
o

O
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it tihe hypotieses differ, thereiors, only in the amount

irncd. all other facters equal, tie
rejection of a true “l’ is of yreater disvaluc than tne re=-
Jjection of a true Il

o» vien .y is more important than Ho

One nizat chicoss to tihink that the realms of
valuc and disvalue preseint two ulscrete distributive realins.

m .

rhis amounts to claiining tiuat tne relation 'better than' is
not connccted in its field, oSucn, it woula seeu, was tﬁc
asg.ta tion venind our initvial generic ordering. we arc now
prepured to rscant any suci asswiastion that we night have
nade, ond explicitly to zoswne tuat gooa and bad outcomes
a2y be represented on a linear scale, unique up to the assign-
et of a zero and @ unit. On thnis asswaption -- waich, it
miziit Le ramarx:d, thic autaor has found nore intuitively
satisiactory with closer acquaintance -- to spzak of disvalue

is to spesk of less value. The advantajes of this for a

cciicize ol orderins suca as that we conteuplate are so obvious
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as not to nced mention, but one nisnt obj.ct thet such a
schanie of orderin:; does injustice to the nature of zZood cnad
2vil, or tiic custoiar; nctions ol tie distinction vetween
tiic two disjunctive realms,

To the protvazenizt of disjunction e remark that
ne is irze, 1if he chooses, to represent tine states of good
and ¢vil by positive and negative nuavers respectively. I
ne Goes this, however, it would secu that he at lecast im-
plicitly acsumes & »oint of stotus quo == that the point of
zero increnent or loss is t.e neutral point of value; and to
asswie this is to assume taut the ordering has a jrect many
more properties to it tnan would seem justified. t is to
asswie, wost laportcitly, taat the scale is coupletely or-
deraile, that values are nconingfully suditive, and that
the intervals vetween valuce assignmcnts siynify 'real'! units
c¢ifrerence vetwzen valucs, Our proposal that'a scale of
partial comparative ordering be utilized carries none of
vi.ese disasreeavle results with it. If the protagonist of
disjunction could meanin;fully explicate his disjunction,
then there wrould ve rouasoll to heed his admonitions. Until

lication is forthcoming, however, e snell assule

RN .
sSuacn ¢

G

tiat tihe assigument of valuc indices to points in the out-
cone space inuicctes no aore tran a partial comparative
orderine,

1Tie arzuwiacnts put fortn here ere the traditional
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and conventional arguwacnts lor the use of utility theory.zo

It st.onlc ve no sceret, LY now, that we intead to imnlenent

our mcasureient of valucs by reference to the vocabulary

and theorems ol utilit, «nd decision theory. The vocabular

e nave introduced so far is obviously kindred to that of

utllity tnecry, and tne invrouuction of concepts has oveen

wnasiiamedly pointed towaird an eventual association through

for.iulations of these ticoriecs. It nisht be objected that

ti:ou-n utility tusory and decision tneory are good taings,

tirey cre not philosophicol sorts of thingzs. «e mention this

objection only because it sceas to be somewhat prevalent,

I the philosophical relevaice of these theorics is recog-

nizzd, then there is no neec to argue for this relevance,

I7 it is not rcecognized, thon this is not the place to make

such crzunent.  The doubtiul reader is referred to the

liter uare.Zl
We shall henceforth consicer 'x has nore disvalue

than y' as equivalunt to 'x has less value than j' Text-

wally we sihall spzak of 'alue and disvalue for verual

20Lyuce and Rairfa, Gaies gnd Decisions, chapse. 1
and 2 convalns a quite ravorable aad persuasive introduction
to uvtility tihzory. oSavage, Fowigations of Statistics,
ciap. 5, dcals aore fowmaally with the introduction of util-
ity, wnile savase in chapts.-l throuzh L presents an interes-
tins and clear jeneral exposition. The philosophical pro-
olons, 2s well, bocome evident in such works as Braithwaite,
”h;ori,of somes. Lhe stronjest pressatation and argwiaent,
"">v~r would still seex to ve the clussic treatuent in Von
um end korsensters, Tasory of sames and Bcononic Behavior

2l5se note 20, above.
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facility and intuitive comprehension, but in fcormal notation

we utilize only expressions of positive value,
To return, at last, to tne comparisoa with re=-
shect to true und rejected nypotineses: We said that if

Hy is more important then ily, then the rejection of a true
Hl -= all other things being equal -- is of greater disvalue
(of less value) than the rcjection of a true Hy. Hance the
formula:
IIi.1.2 If yH; >¥wHg Then v[R,T](H1)<.v[R,T](HO)

i1f dy is acczpied and false; if it is of low inm-
Dortance I1ts accugtance docs nov call tfor the rejeoction of
2 lcrze body of lmowl:zdre, thius Joes not ncecescarily tend
vo cilscconfirm 2 lorss body of truc extant tiheory. 2ince it
is Znlse nowever, 1ts accepvance aoes tend to coniirn a boay

o:x accepted faisc thicory. The case is analosous to accepb-
int true and unimportont hywotheses =-- if the hypoticsis is
very interosting and not at all importint, it nmay be con-
sidered ¢s o reformulation. In the case of accepting true
ond unimoortant hypotheses, tiie benefits acerued were

cly systcuutic benefits. So, in this casz of accepting

. EEP R e 2y A . T . B "3~ A PN ~ o
tic false and aninmportant iypotiesis, tie clisadvoenteiies are

~zr-ely thoce oi nakin it cacier for owrselves to persist

1.

n soule nistaxe. disasvantase to be sure, is
insidiouc us can be: Unc only infrecuentl; tests such refor-
anulotions, cnd just incorporates thea into accepted doctrine.

. v

-.r y . Pl A 1. K¥Fal ~are 2 ,. TS eI “ ey Ny 3 3
we soould say thiat if there ic a aicadvantaze then it is

t
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At ver, well be, however, tiat such sinm-
plifica systematization irould iicke the errors of felse hy-
potiicses uore recadily discoverable, and tiien we should re-
adlari aow fortunate was the acceptance of this false hypo-
tiacsis. But I tuink that the fact that we should call our-
sclves fortunace in such ¢ case is sufficiznt to persuade
asainst the assiganent oi a generic jsositive value to the
accenptance of false hysotl.eses, however unimportant. The
argunent seens to indicate toat some low index of disvalue
sold be ussizned to tiic acceptance of unimportant false
nypothescs,

If, on the otacr hand, the hijuly important Hy
is cccepted and false, the accrucd disvalue is accordingly
larce. T'(Hl) would tend to be true. The more important is
Hy the more disvalue is accruad. If, in short, Hy is less
inportant than Hy, then -- all else equal -- more disvalue
(Less value) accrues by cihe acceptance of Hl if fulse than by
acceptance of Hy if false.

III.1.3 If ¢Hl:> ¢HO then v[A,F](Hl)<L VLA,F](HO)

The remaining: cice is similar to the préceiing
three caces; If Hl is mor: inmportant than Ho, then to reject
the false Hl is of more valuc than to reject the false Ho,
since by rejecting tic ralue Hl we niake uore of a difference
in truth clains than iz do by rejecting the false Hg. This

¢iffercnce, furtnermorc, is a good differcnce, since false
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IIL.1.4 If wHy > wii then v(R,F](Hy) > v(i,F](H,)

o

o3 For conve.ili::z: ol reforcace we regroduce tie
__ o foraulas Jrom o tihe proceding scotion;

I7 iy 2 Hy tucn

I0I.1.1 v[a, 710 ) > v[A,T](H)

Iil.i.2  wvir,T](Hy) < viR,T](H,)

I1I.1.3 v[a,F](H)) < viAE](H,)

III.1l.. v[R,F](Hl) > viR, F1(H,)

an exanination of III, 1.1 revezls that the value

loozecepting & true Ry ctiiiris varico proportilnatci, with
T... Zmcortance of the hjypotaesis == the more imsort .at is
the hypothasis, the tettor it ve accepted if trus. Suppose
e C.:00se to express tail s

I7I.2.1 vLA,T](H)=(¢H)(fH) for some fy
T:o functinal oxpresslon 'Iy' is innocuously vasue. It
WOULL scen unjustiiiodl; r;stfictive nere to assune that
TiI.Z.1 permitted replacecuiznt of *H' with a constant, ve

S.Lveodeen ceutiously; avoidling asswaing any additivity or
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multi licativity of importiuce arrays, and replucasment with

P~

125e caveats. The utilicza-

P

constaant would violate _ust t

@]

Tion ov fH'rather-than a coustant corresponds to our use of

t.uc Chrase 'otaer factors ocing eoual' in the discursive

(@)

Dreg;duuthl oir II1,1.1 throush III.l.4. This qualification
was ouitted from tae Jor.adlas vecuuse no adequate way Was
Townd to cxpress it whichh would not render tihie formalism ex-
ccesively cumbersoile wund, perihaps, defeat the explicotive
end ol the »revious szctio:. o such omission neea be con-
aonsd hers, uwowever, 1o wi¢ atliliizetion of functional no-
tuticn is sufficient cualiiicetioa. The analosucs of
Iir, 1.2, IIL1,1.3, Iii.1., -<rc written similarly;

III.2.2 ViR, T](H)=jy/vH for soie jy

III,2.3 v[A,F](H)=sy/%H for some gy

III.2.L viR,F](H)=(yH) (ky) for soume ky
he use of different functional notation in cuch case
ascuraes tinet the multiplicoctive und divisible formats are
harnlesse  The point, lst us repeat, is un explicative one.
Jooshall maxke ne further Geaonstrative use of IIIL 2.1
throush IIL, 2.4 but shall develop another formula set wunich

wWill be the founustion of ¢ final partially ordered matrix

Let us cowpar. IIL,2.1 cnd I1I.2.4. The first
¢ thiese cipresscs the value of accepting truc Hy as a func-
tlon of importunce, wihile tuc lattur express.s the value of

rejucting false Hy es « fuwiction of importunce. The cuestion
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to which we now address ourselves is this; For a given Hj
how does vLA,T](H{) compare with viR,F](Hi)?

It is obvious that, abstracting from variations
in fy and ky, vLA,T](H) aud vLR,F](H) vary proportionately
with variation in yH, Some unpacking of the functional
notations must be effecteds It is noteworthy that WH?! ex-
presses nothing about the degree of confirmation of.the in-
cluding theory, but only permits consideration of H's rival
theory as a function of H's acceptance or rejection; Let
us now explicitly considef a function of H's degree of con-
firmation, namely vy(F)., If the including theory explains
more than the rival theory, that is to say if wH < vy(F),
then a more significant change in truth claims is efiected
by accepting the theory if true than by rejecting it if
false. In both cases the changes in truth claims are for
the good, but in one case more good is brought about than
in the other. The converse variation can also be seen to
hold: If the rival theory explains more than the including
theory, then the change in truth claims is greater when the
false theory is rejected than it is when the true one is
accepted. These considerations give rise to two formulas.

I1T.4.1 [¥H <wvy(F)] D v[R,F](H) < v[A,T](H)
IIT.4e2 Lvy(F) < %H) D v[A,T](H) < viR,F](H)
The analogous development of the formulas for comparison of

true rejection and false acceptance is obvious:
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IIT.4.15 [¥H < vy(F)] D viR,T](H)< v[A,F](H)
III.4.25 [vy(F) < $H] D v(A,F](H) < v[R,T](H)
We shall now repeat formally the assumption made in the
first generic value assignments;
II11.3,1 v[R,T](H) < v[R,F](H) for all H
II1.3.2  v[R,TJ(H) < v[A,T](H) for all H
II1,3.3 v[A,F](H) < v[R,F](H) for all H
III.3.4 v(A,F])H) € v(A,T](H) for all H
Iwo orderings then become evident, as consequences of the

two distinct conditionals.22

T,III.1 L¥H < vH(F) 1D v(R,T](H)L v(A,F](H)< v[R,F](H)
< v[(A,T](H) (from IIL,4.1, III.4.15, III.3.3]

T.IIL,2 v (F)<xirHP v0lA,F](H)< vLR,T](H)< v[A,T](H)
< v[R,F](H) LUfrom IIT,4.2, III.4.25, I1I.3.2]

We are now prepared to assert two matrices corres-
ponding to T,III.1 and T.III.2. We shall use letters, 'a’,
!, 'c?, and 'd', in the matrix positions, stipulating‘aﬁ
Ardering amongAa; b, ¢, and d, to avoid numerical postula-

tions of intervals among the outcomes,

22In accordance with our simplifying assumption
(cf. note 7 above and p. 79, this chapter ) we use the strong
relation ' < ! rather than its weaker counterpart ' < '.
Notice that in formula set IIl.4 this results in a -weaker
assumption, while in the set II1I.3 the assumption is stron-
zer. We would be prepared to assert a set of formulas as
corresponding to the III.4 set in which ' < ' was replaced
throughout by '='. Given this last mentioned set it is
evident that many interesting analogues oi the III.4 set
could be developed. It is felt, however, that such addi-
tional development would not aid in establishing the matrices
which are the goal of this chapter,



accept

reject

accept

reject

H is true H is false
d b
a c
FIGURE 3
H is true H is false
c a
b d
FIGURE 4
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if |vH<L VH(F)]
where a< b£<c<Ld

if LvH(F)< YH]
where a< b< ¢c<L d

In accordance with our assumption of section

III.4.1,%3 we are now in a position to indicate a scheme

for computing ulx) for x=(A,T], x=LA,F], %=(R,T], x%=[R,F],

Wie shall consider that the probability of H's being true

is p(H,B uF), or the degrece of confirmation of H relative

to some @p.

accept

reject

Then, where p(H,Eu F)=X,

H is true H is false
Xd (L - X)b
Xa (1 - X)c

FIGURS 5

23pp. 39 ff., this chepter.

if [yH < VH(F)]

where a<b<& c<d
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H is true H is false
accept Xc (1-X)a if Lvy(F)< XH]
Xb (1-x)d where a<b<c<d
reject
FIGURE 6

Figures 5 and 6 present a matrix depiction of our conclu-
sions. We avoid the use of numerical constants in the place
of a, b, ¢, and d for obvious reasons -- we feel that the
use of numbers in these positions, especially since the
values are to pe multiplicatively combined with probability
values, would present too great a temptation to conceive of
the ordering function (importance) as metricized. This, of
course, weakens considerably our conclusions; no definitive
information is offered. Lst us hope, however, that the
tabular presentation makes evident the factors of valuation
ineluctably present in decisions to accept and reject hy-

potheses.



CiarTzd IV

COICLUSION

1.1 In this chapter some of the conclusions of the
thesis will be examined. Part of this exaumination will be
in tne form of extrapolation beyond the primary concerns of
tiic thesis, and part of it will be criticism of the notions
developed in the first tirce chapters. We shall attempt
some return to the concerns of the first chapter and inves-
tizate the possibilities for resolution of some of the pro-
blens that were raised there,

It should be kept in mind that what has been pre-
sented could not pretend to be a theory of decision making,
we remarked in chapter I that such theories must be empiri-
cally based and not the a priori verbalizations of philoso-
phers. In this respect, the thesis is incomplete. It is a
proposal for founding the empirical inquiries which would
be recuisite to an adequate theory of scientitic decision
making; not a completed theory. If the preceding chapters
have value, then this must lie in their worth as a specula-
tive inquiry.

To note, however, that an inquiry is speculative
ratner than empirical-theoretical is not at all to excuse
shortcomings. 1t would be overly optimistic to expect em-

pirically founded recommendations from a speculative work,
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but there are nevertiheless criteria which must be met by
any adequate speculations, just as there are criteria for
the appraisal of empirical theories. The inquiry must not
run counter to what is empirically known; it .ust provide
clearly defined opportunities for empirical theorizing; it
must provide meaningful discursive cemments by way of justi-
fying its tentative definitions. Wwe have tried to keep these
and other related caveatg in mind throughout the construc-
tive parts of the thesis.

The method of the thesis, its general tenor and
modus operandi, so to speak, has been constructivist. ‘e
construe this method generally as follows: Some problem or
set of problems is pointed out, a partial system of defini-
tions and axioms is articulated similar to a proposed sys-
tem for empirical investization. In the articulation of
the system further problems bscome evident and these are
analyzed with an eye to making them amenable to theoretical
solution. The interrelatedness of proposed definitions and
axioms is indicated, and the relevance of available empiri-
cal knowledge is recognized wherever possible. What should
result is a set of recomuendations for theory construction
in the area of the inquiry.

Constructivism is, I think, the system-building
aspect of analytic philosophy. Philosophy is probably for-
ever priveleged (or doomed according to your dispositions)

to be speculative. Empirical inquiries we call scientific,
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and we raise our eyeorows at scientists for speculating be-
yond the licenses of their evidence. A goodly part of our
philosophical heritage is in the form of speculative dis-
course, and to ignore this heritage on the grounds that
speculative philosophy is not observationally meaningful is
to subscribe to an empiricism so crude as not even to merit
serious refutation. The analytical traditions in philosophy,
howasver, should teach us to speculate cautiously with an
awareness of what spsculation commits us to. Wittgenstein
once remarked that if we were given all the books of a large
library in a huge disordered stack and told to place them
on the shelves in proper order, we might very well place a
small set properly ordered on some shelf, even with no
assurance that that shelf was where the books belonged.

The discovery that these four books belong together is of

use even if one does not know where they will end up in the
zeneral scheme. The task of speculative philosophy is not

at all unlike this sorting of the disordered heap, and I
should think that the initial tentative orderings of concepts
has a worth analogous to that of the ordering of the small
set of books,

Constructivism as a method recognizes the limits
of speculative discourse and attempts to make explicit its
assumptions and transgressions of these limits. If philoso-
phy is a handmaiden of the sciences, constructivism tries

to be an Ariadne-like handmaiden, to provide the proper
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strings for science to follow through the labyrinth of the
universe,

1.2 The disciplines associated with decision theory,
utility theory and the Theory of Games are coming of age.
lMore and more sophisticated techniques are being developed
for empirical theorizing in these areas, and the work shows
itself to be of growing and momentous relevance to many
.areas. At the same time -- in the same breath, we have
tried to say -- confirmation theory as a field of tremendous
scope and problems has begun to become systematized and
amenable to serious discourse. It is evident that scienti-
fic decisions enter into techniques of confirmation, and it
is equally evident that no self-conscious attempt has been
made to show the applicability of decision theory and its
allied disciplines to the problems of confirmation of sci-
entific hypotheses. The two endeavors cry for unification
in many of their aspects while work goes on more or less
independently in each of them. Some of this unification has
been aceomplished, I should think, unconsciously, in the
work of such men as Savage, Wald, Davidson, and Suppes,l to
name a few. That it is unconscious would seem to be the
case in that very little specific note is made of the appli-
cability to problems other than those being specifically

dealt with. I am sure that these writers would agree that

lSavage, op. cit,, A. Wald, Statistical Decision
Functions (New York, 1950). Davidson et. al., Op. cCit.
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scientific decision situations present very fruitful oppor-
tunities for the implementation of techniques of decision
theory, but none oi themn has to my knowledge concerned him-
self self-consciously to bring about this implementation.
Similarly, such writers as Goodman, Hempel and Carnap would
nrobably welcome assistance from the decision-theoretical
direction in dealing with the problems of confirmation
theory, but, to my knowledge, none of the people so con-
cerned have made specific utilizations of the available
technigues in problems of confirmation.

Our attempts herein should not be interpreted as
efforts at theorigzation, any more than metaphysics should
be interpreted as physics. In light of the fact that very
little attempt has been made at unification of the disci-
plines of decision theory and confirmation theory, we have
tried to indicate what the direction of such an inquiry
would be were it commenced. The thesis attempts to provide
tentative answers to some of the problems which would doubt-
less arise in such an attempt, gratia argumentum so to
speak. The efforts take the form, largely, of theory con-
struction rather than of comments about the conjectured
problems., This technique -- for better or for worse --
surely does make a wealth of problems evident. What had
started off to be the subject matter of a portion of the
first chapter of the thesis raged out of control to become

riore than the subject matter of the thesis entire,
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It is hoped that we have indicated at least that
the scientific decision situation is ripe for serious con-
sideration by decision theorists. The fact that science
has always been largely a self conscious endeavor makes it
gquite aptly suited for the application of formal techniques.
In the decisions of everyday life, e.g. the buying of thread,
one tends to feel that the decision theoretician is being
too picayune and pedantic when he recommends a precise and
formal appraisal of alternatives: The cost of computation
through necessarily cumbersome formal procedures more than
outweighs the advantages which might be gained from making
the 'right' decision. I think that very few decision
theofists Qould claim that they intend their recommendations
to te implemented in the buying of thread or the making of
oielets. The worth of the procedures is in their availabil-
ity for implementation in more important decisions where the
cost of appraisal of alternatives is not greater than the
cost of an error. Science, 1 should think, provides just
such a set of decisions. The decisions oi scientists are
momentous; it is worth a good deal of trouble to assure
oneself that he is choosing rightly. The goals of science
as an institution are established with reasonable facility
and with a large measure of unanimity by the concerned
parties. ZThe alternatives available may be clearly defined
and the results of these alterﬁatives are at least partially

predictable with some accuracy. This thesis may be taken
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as a recommendation that accision theorists and confirma-
tion theorists make use of this suitability of science, and
that scientists make use of what can be offered by the de-
cisions theorists and the confirmation theorists.

2.1 A proposal of tne thesis which should be further
cortaented upon, it would seem, is the establishment of the
rule of rejection for degree of confirmation. Degree of
confirmation probability lent itself quite well to our needs
in formulating the concept of importance, but we noted thnat
if the theory were to aspire at all to practicality some
procecure for appraisinz degree of confirmation without
recourse to at least very large stateient sets was required,
The procedure which we advocated was inclusion of all state-
ments which changed the confirmation function by more than
a specified amount (q)p).2

This rule was phrased so that the need for pre-
cision in determination of degree of confirmation should be
interpreted as a function of which stateiients were to be
included in the evidence set taken as confirmatory. But
the rule proposed might Jse taken as a not very sophisticated

petitio principii: What is being measured is not stated,

s0 no interpretation is available of the meaning of the
rule of rejection. It is required, by the rule, that any

statement wnich cirangzs the value of p(H,E) by an amount

2 )
Supra, Chapt, II, pp. 41-43.
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greater than ¢p be included in the evidence set. The ques-
tion can still be asked, wiat statements are these? or,
What does the rule of rejection insure as to inclusiveness?
Attempts at answering; tihicse cuestions would raise more pro-
Dlems than we are prepared to deal with in the confines of
this thesis, or, perhaps, out of the confines of this thesis.
We 1mignt reply that only statements which express eviaence
oif awre than a certain relevance (where that relevance is
measured by ¢p) are included. But at this stage of inquiry,
such a comment is akin to the pronouncement of Moliere's
physician about the dormative power of opium. Or, if ﬁe
cnose to consider the ansuer genuinely informative, i.e.
if we asswiae that zaount oi evidence is distinct from de-
sree of confirmation, we t:nen involve ourselves in a commit-
rient to =xplain this difference. Kemeny and Oppenheim, as
we nove nlentioned, aske such an attenpt at detining what
tae, call 'factual support'.B And we should be in ajrce-
uient, it not with their reéults, at lzast with the tenor
of the eifort. It szems intuitively plausitle that degree
of contirmation is distinct from factual support and that
tlic two concepts should be related in some vital way. If,
Lowever, this second horn of the dilemma is chosen, we
sinould then be required to show how it is that increament of
sree of confirmation by a statement measures or is func-

<

tionally related to factual suzport. In short, the problem

3Kemeny, Qp. cCit.
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then becomes one of establishing a functional relationship
between two disparatel; defined eumpirical properties. Thus
eiti.er alternative interprctution of the question reguires
interpretative comments about degree of confirmation.

I should think, however, that the dilemma can be
ignored without completely disastrous weaknesses of a prior-
isie The thesis does not purport to provide an adequate
interpretation of the calculus of probability. It assumes
that some adequate interpretation can be provided, and that
our rule of rejection will be interpretatively adequate.
There seem to be good reascns for believing that degree of
confimnation will be shown to be a suitable interpretation
for the calculus. Perhaps I am overly optimistic in tais,
but the work already accomplished by such men as Carnap and
Sava;eh offers as sound a basis for optimism as does any
other work in the field of »robabilistic inference,

242 Decision situctions have been classified in many
vays. One mode of classiiication consists in calling the
situation in question a cace of cecision unaer certainty,
risk, or uncertainty, according to the degree of certainty
inizrent in the probability measure associated with alter-

natives.”? If the eventuation of cach alternative is known

4Carnap, Foundat ions. vavage, 9op. cit.

’See, for example, Luce, op. cit., pp. 275-377,
where a summary discussion is presented. And R, M, Thrall,
C, H. Coombs and R. L, Davis (eds), Decision Processes
(Vew York, 1954) ppe L5-61 and 225=-287,
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with certainty, then the situation is one under certcinty.
I the eventuations arc only known probably, then the situa-
tion is classified as being one under risk. If, finally,
nothing whatever is known -- i.e., no probability distri-
bution is offered over the outcome space -- then the situa-
tion is one under complete uncertainty. The scientific
cecision situation as we depicted it is one under risk.

The tripartite division alluded to above is
worthy of mention since our classification of the scienti-
fic decision situation runs counter to the customary slassi-
fication. Several writers have chosen to call the scienti-
Iic decision situation a case of decision under uncertainty.
Our obj:ctions to this are two. (1) The concept of decision
under uncertainty is not a clear one and (2) Even if it were
clear the scientific decision situation is not legitimately
so classiiiable.

I should think that the notion oif decision under
certainty could be made considerably more clear. Thus, one
night define cases of decision under what might be called
practical certainty. Generally, a statement x could be
said to be practically certain to an individual A relative
to a body of statements S when (1) the truth of x is rele-

vant to the truth of S and (2) the truth of x remains
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unquestionad for A in investigating the truth of 8.6 In
accordance withh this notion, decision situations under
(practical) certainty would be situations in which all al-
terﬁatives were practically certain to eventuate in speci-
fied wayse.

What should be pointed out is that an adequate
detinition of practical certainty will recognize the rela-
tion as depending upon an incéividual who believes the state-
ment and some body ¢f ctiwcr belizxfls ralcotive to weliel in
wihica the statement is practically certain. I should think
that, rutatis mutandis, much the same could be said for de-
fining practical uncertainty. Thus, the eventuation of an
alternative is practically certain if one of the members in
the »rooability space is construed as close to one, and the
eventuation is practically uncertain if every eventuation
is construed as close to zero. Under this interpretation
there can be any nuwacer of points in the space of a practi-

cally certain decision, since all that is required is that

some one member be close to one, but practical uncertainty

& . The sort of definition I have in mind de-
pends upon an auequzte definition of 'practically equipro-
bable' which would have, roughly, the . following import:

f one could specify under what conditions two statements
viere practically equiprobable then, where an equiprobabil-
ity class is a class of statements which are equiprobable
by pairs; x is practically certain if x is a member of sume
equiprobability class, X, wiere X is defined by some proba-
bility, p*, such that p* is sreater than all p(H,E) of the
theory (statement set) 5 under consideration.
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can only occur in the cases where there ars very many ele-
ments in the space. This lack of isomorphism in the con-
cepts argues that practical uncertainty is not to be made
reaninzful in the saiic manner as practical certainty, if it
is to be made mezningful at all. In fact, we should say,
one ought not make decisions under practical uncertainty.
It :izht be objected that such decisions are sometimes
iiccessary, that we nust occasionally act when we have no
grounds for belizving tinat one eventuation is more probable

r.an another. We maintain that such situations are not
amenable to treatment under cecision theoretical procedures,
that decision theory gives no  divination into th future,
and is therefore incapavle of advising when no knowledge is
available. If the individual is not able to increment his
inforination szt beiore makinz the decision, at least to the
| point where the decision can be considered as a case of
Gecision under risk, then there is no point in analyzing
this information set with formal techniques which require
the consideration of information sets in the making of
decisions,

In addition to these objections, it seems that
science can quite approprictely be ccnsidered as a case of
decision under risk. Sisnificant probabilities are usually
associable with the altern~tives of the scientific decision
situation, and the technicuzs of decision theory -- as we

pointed out above =-- are adnirably suited for the handling
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of such situations. To consider thc scicntific decision

)]

ftuction ag ons iv whica 2o informction is availzovle to
the dzcision maxer is Lo voic2 not only a daizazing scepti-
cism but also zn ignorance of the confirmatory cnd inleren-
tial procedures availabl: to the scientii'ic theorizer.

hesis w2 noted a simplifying

ct

3.1 Throughout the
asswistion which could very well bz dameaging to any con-
clusions winich ..isht be attainesd. we assumned, in our ini-
tial generic value assi nnients that it was always good to
acczot true and raject false hypotheses and that it was
aluwz’s bad to accept false end reject true hypotheses. we
indicaped at that time th:ut the assunption was too sinmple,

tiat it miznt sometimes be good, e.ge to accedt & felse

[

wypothesis, We should liitz now to examine this assuaption
in & little more detail and, perhaps, to find that it may
not be as r-:strictive as night first seem.

But {irst, we shall discuss unzer what conditions
tiie asswaption could be srroneous: Scientific theories are
to be interpreted as lan_ucjes whic make possible accurate
and empiricelly .seanin~ful discuurse czbout certain fields,
The fi=ld of a tiwcory nay ve taken to be the union of the
ran_cs of its lowest-level variavles. Thus the field of
istro-physics is all visiule celestial phenomena, the field
of psycholosy is all hwman behavior, the field of Gauae
Theory (construed as an eapirical-descriptive theory) is all

competitive (i.e. Game) situations. If the theory in

/
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gquestion permits one to predict and :2xplain occurrences in
the field, then the tieor) serves to some extzant at least
ong of its purposes., Thesc purposes, it miznt be pointed
out, include, in aadition to being accurate as regards pur-
ported predictiovns, bein; 2 viable instrument for thc forma-
tion of new hygotheses,

If tueorics are considered thus as lan uajes, then
an important interpretzative task is to consider the overall
adequacy of theories as exglicative of events in their
fields., Asswnin; this to be tne case, one can readily see
that the number of true statements mude in a theory is
neither a necessars nor a sufficient condition for the ex-
ccllence of the theory. There are certain important struc-
tural properties wnich contribute to the viability and
effectiveness of theorizing and which might, indeed, be
maximized in theories which contained false statements or
minimized in theories which contained nothing but true ones.
This is not to say that the endeavors of scisnce arc removed
fror truth, far from it, but it is to attend to the fact
that truth -- as regards :zneral statements of not direct
empirical import -~ is more a predic. te applying to a
language than tu specit'ic statements of a language. It has
been showr that definition of one constant in terms of a set
of otner constants can only be made mcauningful relative to
a certain set of sentences, the assumptions necessary for

)

the definition. We shall not go into the formal proof of



119

tiiis here, but the point is nevertheless of great iuport
ror the pi.ilosophy of sciwice and the allied disciplines
of theory constructicn and confirmation theory. Definitions
in intervreted languazes are not aere arbitrary avbreviations,
they are assertions of complex relationships between differ-
ent semantical and.structural aspacts of the language.7
Since this is thie case, the interpretation of a theory can
not ot all be ta.en to bc a mere task of finding empirical
states of affairs for as many of the statements of the
theory as possible and then calling the other statements
"transcendental svatements'! and excusing their empirical
ﬁeaninglessness on tie 5roﬁnds that they help out the
interpretction of the lower level statements. The point
nere 1is that the protocol-statement thesis of emoirical
sleaning is not efizctive, 1t is too naive and, for the most
part, wrong. The languase is the unit of meaning, whether
the languase in ~ucestien de natural or artificial and just
to this extent does the lanzucze deterniine truth.

Should we then apply the predicates 'true' and
'false' only to languages? I tnink not, statements ére
eertaiuly true or false, but to call a statement true or
false is only meaninzful in the context of 2 certain
lanzuage. If truth consists in correspondence with reality,
the: the languese is the relution which establishes the

correspondence,

7ct. Goodmaﬁ,.The structure of Appearance, chap. I.
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362 All of tnis argues very strongsly for our conten-

tion thzt tne nuwnver ot truc staternents in a taeory is

\

neither a nzscessary nor & suiiicient conaition for the ade-
~aacy of the theory. and tnis, 1 should hope, shows a part
of the dirficulty <;ith our simplifying csswaption. That
the esswaption is not an oversimplifiication may ve shown
by what follows.
Consider a decision situation of n alternatives,

{gl,...,aﬁ} . Une mzkes o decision when he chooses one
of the alternutives cnd scts so as to consumaate it. If
eacn Gecision situstion -- euch set of alternutives -- in
& set of such situations can be resolvea in a certain way,
if there is a function dofined over the ai in each alterna-
vivz-set such t.iat this runcticn is maximized, mininized or
whoetever, then e say thet a strategy is available for the
su2erset oi whica each of the alternstive-sets is a member,
Thus the function f(x), if defined ior each alternative scet
over the ai, makes possivlz the estaonlishment of a stratezy.
Wuether the strategy is a good or a vad one is here beside
the point. If the function can be defined (with certain
seneral restrictions) over eaca of the ai in each alterna-

poscible co stipulate a strateg, which

ey

tive set, then it is

isulstes a unique menmuer of each set.8 Such a strategy mignt

. eZy. necc i i-
8The strategy. n not,_of course, isolate a uni
que member in each dcciSion set: "The decision set is mapped

to another set such tnat members of the decision set, Xj,...%,
which result in equivalert values for ulx) are mapped to the
saie element of the sccond set, xk. £Bach member of the deci-
siorn set is thus mapped to some ., and to choose some x'y is
to choose any one of n alternative equivalent stratezies -in

the ceccision set.
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. ) L. . " .
be simply, "maximize f(x). For simple gaies, the strategy

-~

. . cps o a |
is usually extensionally specified, e.g.,'at move 1 nmake

U

Oﬂ

choice 2, at m.ve 2 make chioice a2, ceeeeee’. Given a set
of X alternative-s.is, each of wnich contaiﬁs n altcraztives,
ti.cre are nK strategies specifiable. A strategy, then, can
Ye considered as a class or a set of decisions, where this
set is defined by the strategy-function.

But tne descriptive task need not end here, it
can, in fact, be made infinitely regressive. Given a set
of stratezy functions, we carn still define functions whiich
talte the strategy functions as values. Thus; F[@(xﬂ,

Gl (x)esete., where 'plx)' is variable. Each of these
hig.er order functioné may‘be called a policy, and a policy
decision is then a docision as to walch policy to choose.
Thus, if we believe in the maximin thcorem, a good policy

is tle one waich says "Maximize u(x).", but bzar in mind
that there are many alteinatives to this policy. If I am
mambline on a rouletie wieel, I may choose that policy which
ensures that I shall lose at most so much, or that policy
wiich ensures that I win @t least so much, or that policy
w.aich encures tust 1 win ot most so much if it rains in Tibet
and at most so wuch otherwise, etc. ad infinitun.

In the scientific decision situation as we have
pictured it in chaps. II cnd III, a decision is made when
one acczdts (rejects) a ziven hypothesis. A strategy as a
seans of determininz a priori the making of dzucisions would

I
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be e.z., "Always acccept tihe hyosothesis with the nighest de-
cree of confirmation.™ A policy -- the policy we have ad-
vocat:d, in fact -- would bLe "Act so os to maxiaize ulx),
tere u(x) is cofinsd over the ficld of hyotheses ac a func-
tion of imvortance and dezrce of cenfirmation.™ The policy
tiien aictates cuoices oif ctrategy for specific»alternative
s2ts, that stratesy always beinz chosen which maximizes ulx).

The asswipticn that it is alwa,s good to accept
true, always bau to acceot false hypotheses, etc. 1is made
in the esteblishment ol that policy, it is made as a part
of defining ulxj). This, let us point out again, is only one
cf a nunoer (prouably infinite) of policies which uight be
c..ccen. Before onz could descrive an interesting subsct
¢ these policics it would be necessary that more information
ze ~vailleble as vo what exactly have besen the results of
accenting and reject nz various hypotheses. In the absence
of such information we venture to assume that the policy
outlined in the orecedin.; chapters is a relatively safe one.

-~

That it is, in fact the oest policy of those which can pre-

sently be specified.

It is our conﬁention, then, that the cssumption
is Justified. That taose cases in w..lch a violation of the
nolics (and thus adherence to another policy) would be ad-
ve..tascous cannot presentl; be specified witn adecuate

azcuracy 50 as to nake roasonable definition of the alter-

native and superior policies possivle., we maintain that
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until such specificaction is forthcoming, our policy is the
bsst one,

L1 The conclusiocns of the thesis may bs swamarized
as follows: The scientiiic decision to accept or reject a
nysotiiesis is in part a dzcisioa of value and, thus, such
2:cisions are liavle to vzlue theorestical scrutiny just as
arc other decisions of o lesal or moral naturc. ore gener-
ally, the distinction of 'fact!' from 'value! is an artifi-
cial one and, though perhgps useful, is not to be sanctified
with any privelcged ontolozical status. Our knowledge and
our values are not only interdependent but in large part
indistin;uishable. A tieory of value which aspires tc
relevance nust recognize ti:is and engenuer appropriate rela-
tions with a theory of kiowledze. UConversely, theories
of knowledge :must recognrize the ineluctapility of valuational
consiaerations in the atteinment of knowlod: e

Tne scientiiic cecision -- as an c¢valuation --

is subject to scrutiny withh respect to goal orientution
and probable results of a dcontological sort. "Which hypo-
thesis ought the scientict to accept?" is a gen&ine moral
~ucztion end is to pe tr.uted with ali the cthical scrious-
ness usually lavished upon questions of non-scientific ob-

tion.

&

lir
In the proceding chapters some attempt has been
nade to swecify a mode of making thess valu: tional comait-

ments explicit in scicatific decisions. The atteapt is,



124
perforce, narrowly conceiv:c and only recognizes value in
tne form of 'truth clailiac! of sciesnce. We should hope,
hovwever, thiit the feasinility of certain modes of evalua-
tion hus been adzquatzly indiccted; that it is fruitful to
utilize the for.al tools t:zcoming available for the analysis
cnd self-conscious (recozaition) of values in science. Sci-
ciee 1s not to ve conceivzd of as an undirected mzachine
which recuires tne armchair decisions of moralists to point
it in the 'rigut' direction, it is to be conceived of s a
nieti:od of hwaan ingquiry, perhaps the best available method
of numan inquiry, and it is dirccted -- for better or worse --
by tie humans who use 1it, rot by their self-appcinted moral
advisers. If tic scientist things of himself as a pure
fact-sceker, he is thinikin; a hariiful lie; he is just as
niorelly responsivnle for tiz results of his dcecisions as is
anyone.

I had hoped to Le able -- after introducing
utility-theoretical notions as apvlicable to scicntific
decisions -- tc deal with some of the problems resultant
upon this introuuction. The apslication of the theorems of
~ame tneory is of particul.r intercst, e.zg. the making
creaninsful or the notion ol a wmixed strategy; and the con-
siZeration of other sorts of value than that resident in
truth claims. The brief thesis, however, is perhaps already
ovcruiardened oy the pleticra oi' problens wiich cropped up

in its conception, arnd it is felt that further speculation
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withiout resclutioa of som=» oi these provlems woula excead

tne bounds of philosophicul prudence. Some solution of
thie problems raised and speculation on the Lascs of these
solutions :aizht bz the tosk of a larger and, it is hopead,

Torthconing worke.



L1BLTOCRAPHY

Blackwell, David with i, A, Girshick. Theory of
Games and Statistical Decisicas. ew lork:
J. Wiley and Sons, 175L4.

Braithvaite, R. B. (1). Scientific sxplanation.
Caisbridze+ Caubridge University Press, 1955.

Braithwaite, R. B. (2), The Theory of Gemes as
a_ 400l for the_ koral Philogopher. Cambridge:
culbrice University Press, 1955,

Carrap, Rudolf (1), "Empiricism, Semantics and
Ontology", Revuz-international Philosophie,
XI (1950), 20-40,

Carnap, Rudolf (2), Lgﬁica; Foundations of Probg-
bility. Chicago: University of Chicago Press,

1950.

Carnap, Rudolf (3), "Testability and Meaning",
Philosophy of Scicnce, 3, 1936 and 4, 1937.
Also found sligntly aobridged in Feigl and
Brodbeck, Readinzs, pp. 47-92.

Coombs, C. H., See Thrall.

Craig, William, "Replacement of Auxiliary Expres-
sions", Philesovhical Heview, 65 (1956), 38-55.

Davidson, Donald and P. Suppes with S. Siegel.
Decision tMaking. Stanford: Stanford Univer-
sity Press, 1957,

Davis, R, L.. See Thrzll,

Dewey, John (1). Human “avure and Conduct.
New York: Henry Holt and Co., 1922,

Dewey, John (2). The Quest for Certainty. New York:

Jdinton, Balch and Co., 1929.

airshick. . A., See Blackwell.

Joodman, Nelson (1), Fact, Fiction and Yorecast.
Cambridge, idass: Harvard University Press,
1955.

[



ii

Goodman, Nelson (2), "On Infirmities of Confirma-

tion Theory". Philosophy and Phenomenolocical

Research, VILI, (19475. e aRas
Goodman, Nelson (3), The Structure of Appearance.

Cambridge, ilass.: Harvard Jniversity Press,

1953.

Hempel, C. G, (1), "Fundamentals of Concept Forma-
tion in Empirical vcience". Encyclopedia of
Unified Scicnce, II; 7. Chicago: University
of Chicago Press, 1952.

Hempel, C. G, (2) with Paul Oppenheim. "The Logic
of EZxplanation". Philosophy of Science, XV,
(L948). Also found in Feigl and Brodbeck,
riead:‘mgs, pp. 319-352,

Hempel, C. G. (3), "The Theoretician's Dilemna",
dlnneSOVa Studies, Vol I, 37-98. -

Kemeny, J. G. with Paul Oppenheim. "Degree of
Factual Support", Philosophy of -Science,
X1x, (1952), 307-324.

Keynes, John .. A Treatise on Probability.
London: #acmillan and Co., 1921.

Khinchin, A, I. %gthematica; Foundations of
Information Theory. New Iork: Dover
Publications, 1957,

Lewis, C. I, An Analvsis of Knowledge and Valua-
tion. Chicazo: Open Lourt Publishing Co.,
1945.

Luce, R, D. and H., Raiifa. Games and Decisions.
New York: John wWiley and Sons, 1957.

lHorgenstern, Oscar. oce Von Neumann (2).

Nagel, Zrnest. "Pr1n01ples of the fheory of Proba—
bility". Encyciupedia of Unified Science I;0.
Chicago: uUnivarsity of Chicago Press, 1939.

Oppenheim, Paul. Sce Heumpel (2) and bemeny.



iii
Juine, W, V, (1). "On Czrnap's Views on Ontology".
Phllosophlcal Studies, VIEI (1951). -

Quine, W, V. (2). IYroa a Lozical Point of View,
Cambridze, Mass.: Harvard University Press,
1953.

<uine, W. V. (3). &etliods of Logic. ilew York:

Henry Holt and Co., 1959, (Hevised Edition).

Raiffa, Howard. See Luce.

Ramsey, F. Do Foundations of Mathematics
London: ioutledzc and kegan Faul, 1931.

Reichenbach, Hans "LO“lcal Foundations of the
Concept of onoas¢11ty Feigl and Brodbec:
ﬁeaalnos L56=L71,. -

ithine, J. B3, Hew Frontiers of the Mind. WNew York:
Rnlnehart and Co., 1937.

Rudner, Richard (1). Can Science Provide Ethical
Baseg? Read vefore the Pnilosophy 00110qu1un,
#lichizan 3tate University, Spring, 1958,

Rudnpr, Richard (2). "The Scientist Qua Scicntist
xes Value Judsucats™. Philosophy of Sciernce,
XX, (1953), 1-6.

ussell, Bertrand. Huwian nnowledse, Its Scope
and Limits. Hew fork: Simon and Schuster,

19465,

Savage, L. J. Foundatlons of Statistics.
Jdew Tork: J. Wiley and Sous, 1954.

Sicgel, Siduey. See Davidson.

Stevenson, «, L, 2athics and Lunsuasce. dew Hartiord,

Conn.: file university Press, 1944,
Suppes, Patrick. OSee Davidson.
Tarall, R. M., C, H. Coomus and R. L. Davis (Eds.).

D:ecision Processes. New fork: J. #wiley and
Sons, 1954.



iv

Von Neumann (1). "Zur Theorie der Gesellschafts-
spiele". liathematische Annalen. c (1928).

Von Neumann, J. (2) and Oscar lkorgensen. The
Theory of Games ond Sconomic bshavior.
rinceton, 1G44.

Wald, Abraham. Statistical Decision Functions.
New York: J. Wiley and Sons, 1950.

READINGS

I3

esota Studies in tiie Philosophy of Scicence.
2 vols. ‘iinneapolis: University of ldinne-
sota Press, 1956,

of Science., H. Feizl
New Iork: Appleton,

Rzadinss in the Philosopn
and .lay Brodbeck, kds.
Ccentury Crofts, 1953.




MICHIGAN STATE UNIV. LIBRARIES

LI
312

93103858688



