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I. IrsrnouusrroN
t. Our Problem: Confirmation, Testing and Meaning
Two cxrnr IRoBLEMSof the theory of knowledge are the question of
meaningandthe questionof verification.The first questionasksunder what
conditionsa sentencehasmeaning,in the senseof cognitive, factual m€aning. The secondone askshow we get to know something,horv we can
find out whether a given sentenceis true or false. The second question
presupposesthe first one. Obviously rve must understanda sentence,i.e.
we must know its meaning,before we can try to find out whether it is true
or not. But, from the point of view of empiricism,there is a still closer
connection between the two problems. In a certain sense,there is only
one .uswer to the two questions.If we knew what it would be for a given
sentenceto be found true then we would know what its meaningis. And
if for two sentencesthe conditions under which we would have to take
them as true are the same,then they have the samemeaning.Thus the
meaningof a sentenceis in a certain senseidentical with the way we derermine its truth or falsehood;and a sentencehas meaning only if such a
determinationis possible.
If by verification is fneenta definitive and final establishmentof truth,
then no (synthetic) sentenceis ever verifiable,aswe shallsee.We can only
confirm a sentencemore and more.Therefore we shallspeakof the problem
of conftrmation rutherthan of the problem of verification. We distinguish
the testing of a sentencefrom its confirmation, thereby understandinga
procedure-e.9. the carrying out of cenain experiments-which leadsto
a confirmation in somedegreeeither of the sentenceitself or of its negation.
We shallcall a sentencetestableif we know sucha method of testing for it;
and we call it confirmableif we know under what conditions the sentence
would be confirmed.As we shallsee,a sentencemay be confirmablewithout being testable;e.g.if we know that our observetionof such and such a
courseof eventswould confirm the sentence,and such and such a different
coursewould eonfirm its negationwithout knowing how to set up either
this or that observation.
'Reprinted, with omissions, by kind permission of the author and the editor
f.rcrnPhilosophyof Scimce,3, 1936end + ryn.
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In rvhar follorvs,the problemsof confirmation,testingand meaning
in this Introduction,
u'ill be dealtrvith. After somepreliminarydiscussions
rvith
confirmationand
a logical analvsisof the chief conceptsconnected
testing rvill be carried out in Chapter I, leading to the concept of reducibiliry. ChapterII containsan empiricalanalysisof confirntationand
testing, leadingto a definition of the terms 'confirmable'and 'testable'
of epistemologicaland
mentionedbefore. The dificulties in discussions
methodologicalproblemsare,it seems,often due to a mixing up of logical
and empirical questions;therefore it seemsdesirableto seperatethe two
analyses
asclearlv aspossible.ChapterIII usesthe conceptsdefinedin the
precedingchrpters for the construction of an empiricist language,or
Further,an attempts'ill be madeto formulate
rather a seriesof laneuages.
the principleof ernpiricismin a more exactu'ay, by statinga requirement
of confirmabilityor testabiliwasa criterion of meaning.Different requireto differentrestrictionsof the language;
mentsarediscussed,
corresponding
the choicebetweenthem is a matterof practicaldecision.
z. Confirmation instead of Verification
If verification is understoodasa completeand definitive establishment
e.g.a so-calledlaw of phvsicsor biology,
of truth then a universalsentence,
can neverbe verified.a fact s'hich hasoften beenremarked.Even if each
singleinstanceof the larv n'ere supposedto be verifiable,the number of
instancesto which the lat' refers-e.g. the space-time-points-isinfinite
by our observations
u,hicharealways
andthereforecanneverbe exhausted
finite in number.We cannotverify the larv, but we can test it by testing
which rve derive from the
its singleinstancesi.e. the particularsentences
established
law and from other sentences
previously.If in the continued
seriesof such testing experimentsno negativeinstanceis found but the
number of positive instancesincreasesthen our confidencein the larv
will grow step by step.Thus, insteadof verification, we may speakhereof
graduallyincreasingconfirmationof the law.
Now a little reflectionrvill leadus to the resultthat thereis no fundamental differencebetweena universalsentenceand a particularsentence
with regard to verifiabiliqf but only a differcncein degree.Take for instancethe following sentence:"There is a rvhite sheetof paper on this
table."In order to ascertains'hetherthis thing is paper,we may nrakea set
and then, if therestill remainssomedoubt, we may
of simpleobservations
makesomephysical and chemicalexperiments.Here aswell asin the case
which we infer from the sentence
of the law, we try to examinesentences
in question.Theseinferred sentencesare predictionsabout future observations.The numberof such predictionswhich \\'e can derivefrom the sentencegiven is infinite; and thereforethe sentencecan neverbe completely
we reacha practicallvsufficientcertainw
verified.To besure,in manycases
and then we stop experimenting.
afrer a smallnumberof positiveinstances,

TESTABILITY

AND

I\{EANING

+9

But there is always the theoretical possibility of continuing the seriesof
test-observations.
Therefore here alsono complete aerification is possible
but only a processof gradually increasingconfirmation We nlay, if we
wish, call e sentencedisconfirmed' in a cenain degreeif its negation is
confirmed in that degree.
The impossibiliqyof absoluteverification hasbeenpointed out and explainedin detail by Popper.2In this point our presentviews are,it seemsto
me, in full accordancewith Leuis s and Nagel.'
Supposea sentenceS is given, sometest-observations
for it havebeen
made,and S is confirmed by them in a certain degree.Then it is a mamer
of pracdcal decisionwhether we will considerthat degreeashigh enough
for our acceptanceof S, or as low enough for our rejection of S, or as
intermediatebetween these so that rve neither accept nor reject S until
funher evidencewill be available.Although our decisionis basedupon the
observationsmade so far, neverthelessit is not uniquely determined by
them. There is no generd rule to determineour decision.Thus the acceptance and the reiection of a (synthetic) sentencealways conrains conoentional cqmponent.That doesnot mean that the decision---or,in^ other
words, the questionof truth and verification-is conventional.For, in addition to the conventionalcomponentthere is alwaysthe non-conventional
component-we may call it, the objective one--{onsisting in the observations which havebeenmade.And it must certainly be admittedthat in very
many casesthis objective component is presentto such an ovenvhelming
extent that the conventional component practically vanishes.For such a
simple sentenceas e.g. "There is a white thing on this table" the degree
of confirmation, after a few observationshavebeenmade,will be so high
that we practically cannot help accepting the sentence.But even in this
casethere remainsstill the theoretical possibility of denying the sentence.
Thus evenhere it is a matter of decisionor convention. . . .
II. Locrcel ANer,vsrsoF CoNFTRMATToN
ANDTesnxc
3. Some Terms dnd Symboh of Logic
In carrying out methodological investigationsespeciallyconcerning
verification, confirmation, testing, etc., it is very important to distinguish
clearly betweenlogical and empirical,e.g. psychologicalquestions.The
frequent lack of such a distinction in so-calledepistemologicaldiscussions
has causeda great deal of ambiguity and misunderstanding.
In order to
makequiteclearthe meaningandnatureof our definitionsandexplanations,
we will separatethe two kinds of definitions. In this Chapter II we are
concerned with logical analysis.We shall define concepts belonging to
r "Erschiittert," Neurath [6].
z Popper I r l;
a l.ewis [zl p. r37, note r2.: "No verification of the kind of knowledge commonly
stated in propositions is ever absolutely complete and final."
a Nagel [r) p. 44f..
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logic, or more precisely,to logical syntax,although the choice of the conceptsto be definedand of the rvay in which they are definedis suggested
in somerespectsby a considerationof empirical questions-as is ofrcn the
casein laying down logical definitions.The logical conceptsdefined here
will be appliedlateron, in ChapterIII, in definingconceptsof an empirical
analysisof confirmation.These descriptive,i.e. non-logical,conceptsbelong to the field of biology and psychology,namelyto the theory of the use
of languageasa specialkind of humanactivity. INote, r95o.According to
present terminology, we divide the theory of language (semiotic) into
three parts: pragmatics,semantics,and logical synt:D(.The descriptiveconcepts mentioned belong to pragmetics;logical analysisbelongs either to
sementics(if referring to meaning and interpretation) or to syntax (if
formalized).1
In the following logical analysiswe shall makeuseof somef.ew terms
of logical syntar, which may here be explainedbriefly.5 The terms refer
say L, which is supposedto be given by a systemof
to a language-system,
rules of the following two kinds. The formative rules state how to construct sentencesof L out of the symbols of L. The transformative rules
state how to deduce a sentencefrom a classof sentences,the so-called
premisses,and which sentencesare to be taken es true unconditionally,
i.e. without referenceto premisses.The uansformative rules are divided
into thosewhich havea logico-mathematicalneture; they are calledlogical
rules or L-rules (this 'L' has nothing to do with the name 'L' of the
language);and those of an empirical nature, e.g. physical or biological
laws stated as posnrlates;they are called physical rules or P-rules.
We shalltake here 'S', 'Sr', 'S2'etc. asdesignationsof sentences(not as
abbreviationsfor sentences).We use '-S' as designationof the negation
of S. (Thus, in this connection, '-' is not a symbol of negation but a
syntactical symbol, an abbreviationfor the words'the negation of'.) If a
of a classC accordingto the
sentenceS can be deducedfrom the sentences
of C; and moreoveran L-consequence,
rules of L, S is calleda consequence
if the L-rules are sufficient for the deduction, otherwise a P-consequence.
51 and S: are calledequipollent (with eachother) if eachis a consequence
of the other. If S can be shown to be true on the basisof the rules of L, S
is called aalid in L; and moreover L-valid or analytic, if mre on the basis
of the L-rules alone,otherwiseP-valid. If, by applicationof the mles of L,
S can be shown to be false,S is called eontraudlid;and L-contravalid or
contradictory, if by L-rules alone,otherwiseP-contravalid.If S is neither
valid nor contravalid S is called indeterminate.If S is neither analytic nor
contradictory, in other words, if its uuth or falsehood cennot be determined by logic alone, but needsreferenceeither to P-rules or to the
facts outside of language,S is called synthetic. Thus the totaliry of the
sentencesof L is classifiedin the following way:
5 For more exact explanationsof these terns soeCarnap [4]; some of them are explainedalsoin [51.
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'-', 'V'etc. andeachof which corsistsof a predicatewith'x' asargument,
we allorvomissionof the operatorand the argumen$.Thus e.g.insteadof
'(x) (P,(x) I Pr(x))'we shallwrite shortll'P, f Pr'; and insteadof
'(x) [Q,(x) : (Q,(x) :Q,(x))]'simply'Q, I (Q,-Q")'. The fonn
'P, I Pr' is that of the simplestphysicallarvs;it meens:"If any space-timepoint hasthe property of P' it hasalsothe propeny of P*." . . .
4, Definitions
By an (explicit) definition of a descriptive predicate 'Q' with one
argumentwe understanda sentenceof the form
(D,)
Q(x)-...x...
where at the placeof '... x ...'
a sentential
function-called the
definiens- standswhich contains'x' as the only free variable.For several
argumentsthe form is analogous.We will say that a definition D is based
upon the classC of predicatesif every descriptivesymbol occurring in the
definiensof D belongsto C. If the predicatesof a classC are availablein
our languagewe may incroduceother predicatesby a chain of definitions
of such a kind that each definition is basedupon C and the predicates
defined by previousdefinitions of the chain.
Definition 9. A definition is said to have aromic (or molecular,or
generalized,or essentiallygeneralized) form, if its definiens has atomic
(or molecular, or generalized,or essentiallygeneralized,respectively)
form.
Tbeornn y. If 'P' is defined by a definition D basedupon C, 'P' is
reducibleto C. If D hasmolecularform, 'P' is completelyreducibleto C.
If D has essentiallygeneralizedform, 'P' is incompletely reducible to C.
Proof.'P' may be definedby 'P(x):. . x . . .'. Then, for any b,
'P(b)' is equipollentto '. . . b . . .' and bencein the caseof molecular
form, accordingto Theorem z, completelyreducibleto C, and in rhe other
case,according to Theorems j and 4, reducible to C.
Let usconsiderthe questionwhetherthe so-calleddisposition-concepts
which enunciatethe dispositionof a point or
can be defined,i.e.predicates
body for reactingin suchandsucha way to suchand suchconditions,e.g.
'visible', 'smellable','fragile', 'tearable','soluble', 'indissolubl:' etc. We
shall seethat such disposition-terrnscannot be defined by meansof the
terms by which theseconditions and reactionsare describcd,but they can
we wish to introduce
be introduced by sentences
of anotherform. Supposeo
the predicate'Qr' meaning"solublein water." Supposefurther, that 'Qr'
and 'Qr' are alreadydefinedin sucha way that 'Q1(x, t)' means"the body
x is placedinto water at the time g" and 'Qr(x, t)' means"the body x dissolvesat the time t." Then one might perhapsthink that we could define
'solublein water' in the following way: "x is solublein water" is to mean
t'wheneverx is put into lvater,x dissolvesr"
in symbols:

(D,)

Q rl x;:

(t)[Qr(x,t) I Qr(x,t)].
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L-concepts:

\---J

P-vaiid .
t-contrivalid
,
"
"
indeterminate
valid
contravalid

A sentenceSr is called incompatible with S, (or with a classC of
sentences),if the negatiol -Sr is a consequenceof S, (or of C, tespectively). The sentencesof a classare called mutually independentif none
of them is a consequenceof, or incompatiblewith, any other of them.
The most important kind of predicatesoccurring in a languageof
scienceis that of the predicatesattributed to space-time-points(or to small
space-time-re9ons).For the sake of simpliciry we shall restrict the following considerations-sofar asthey dealwith predicates-to thoseof this
kind. The attribution of a certain value of a physical function, e.g. of
tempereture,to a certain space-time-pointcan obviously alsobe expresse
by a predicateof this kind. The following considerations,applied here to
such predicatesonly, can easily be extendedto descriptiveterms of any
other kind.
In order to be able to formulate examplesin a simple and exact wav
we will usethe following symbols.We take'a','b', etc. asnamesof space
time-points (or of smallspace-time-regions),
i.e. asabbreviationsfor quadwe call them indioidual constanf,J.'x',
ruples of space-time-coiirdinates;
'/', etc.will be usedascorrespondingvariables;we will call them indiuidua
oariables.
We shalluse'P','Pr1'Pz'etc.,and'Q','Qr'etc. aspredicates;
no other indication is given, they are supposedto be predicatesof the kind
described.The sentence'Qr(b)' is to mean: "The space-time-point
b has
the property Qr." Such e sentenceconsistingof a predicatefollowed by
one or severalindividual constantsas argumene, will be called a full sen
tence of.that predicate.
Connectiaesymboh:'-' for 'not' (negation),'V' for 'or' (disiunc
tion), 1' for'and' (conjunction),'J' for'if -then' (implication),'-'
for'if -then-, andif not-then not-' (equivalence).'-Q(a)'is the
negationof a full sentenceof 'Q'; it is sometimesalsocalled a full sentenc
of the predicete'- Q',
Operators:'(x)P(x)' is to mern: "every pint has the property P"
(uniansal sentence;thc first'(x)'is cdled the universaloperotor, and th€
sententialfunction'P(x)'its operand).'(3x)P(x)'is to mean:"There is at
leastone point havingthe property P" (eristmtial sentence;'(3x)' is called
the existentialoperator and 'P(x)' its operand). (In what follows, we shal
not make use of any othcr opetatorsthan universal and existentialopera
tors with individual variables,asdescribedhere.) In our later exampleswc
shallusethe following abbreviatednotation for universalsentences
of a certain form occurring very frequently. If the sentence'(*) [- - -]' is such
that '- - -' consistsof severalpertial sentenccswhich are connectedby
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But this definition rvould not give the intendedmeaningof 'Qr'. For, supposethat c is a certain match which I completely burnt yesterday.As the
match was made of wood, I can rightly assertthat it was not soluble in
water; hencethe sentence'Qr(c)' (S,) which assertsthat the match c is
soluble in water, is false.But if we assuntethe definition D, S' becomes
equipollentwith'(t) [Q,(c, t) ) Q,(c, t) l' (Sr).Now the matchc has
never beenplacedinto water and on the hypothesismadenever can be so
of the form 'Qr(c, t)' is falsefor any valueof 't'.
placed.Thus any sentence
Hence S, is true, and, becauseof D, S, alsois true, in contradiction to the
intendedmeaningof Sr. 'Qr' cannot be definedby D, nor by any other
definition. But we can introduce it by the following sentence:
(x )(t)[Q ,(x, t) ) (Q,(x) :Q,(x,t))],
(R,)
in words: "if an1'thing x is put into water at any time t, then, if x is soluble
in water. x dissolvesat the time t, and if x is not solublein water, it does
not." This sentencebelongsto that kind of sentenceswhich we shall call
reduction sentences.

y. Reduction Seutences
we wish to introducea new predicate'Qr'into our language
Suppose,
and statefor this purposea pair of sentencesof the following form:
(R ,)
(R r)

Q,I(Q" tQr)
Qnl (Qrf-Qr)

Here,'Qr' xld'Q.'may describeexperimentalconditionswhich we have
to fulfill in order to find out whether or not a certain spac€-time-pointb
hasthe propefty of Q", i.e.whether'Qu(b)'or'- Q.(b)' is true.'Q"' and
Then R. means:if
'Qo' mal describepossibleresultsof the experiments.
we realizethe experimentalcondition Q, then, if we find the result Q, the
point hasthe property Q.. By the help of R' from 'Q,(b)' and 'Q,(b)',
'Qr(b)' follows.R, means:if rve satisfythe conditionQ. and then find Qo
the point hasnot the property Qr. By the help of R, from 'Qn(b)' and
R, and R, tell us
'Qr(b)', '- Q.(b)' follorvs.We seethat the sentences
how we may determinewhetheror not the predicate'Qr'is to be attributed
to a certain point, provided we are able to determinewhether or not the
four predicates'Qr', 'Qr', 'Q.'1 and 'Qr' are to be attdbuted to it. By the
statementof R, andR,'Qr'is reducedin a certainsenseto thosefour predicates;therefore we shall call R, and R, reduction sentencesfor 'Q.' and
'- Qr' respectively.Such a pair of sentenceswill be called a reduction
pair for'Qr'. BI R, the propefty Q, is attributedto the poins of the class
Q. .Q* by R, the propefty - Q, to the poina of the classQn.Qr. If by
the rules of the Ianguage* either logical rules or physicallaws- we can
show that no point belongsto either of theseclasses(in other words, if the
sentence'- [(Qr.Qr) V (Q*'Qr)]'is valid) then the pair of
universal
doesnot determineQ, nor - Q, for any point and therefore does
sentences
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not give a reductionfor the predicateQr. Therefote, in the definition of
'reductionpair' to be stated,we must excludethis case.
In specialcases'Qn' coincideswith 'Qr', and 'Qr' with '- Qr'. In that
casethe reductionpair is'Q, f (Q, I Qr)' and 'Q, I (- Q, I - Q.)';
the latter can be transformedinto'Q, r (Q, f Qr)'. Here the pair can be
replacedby the one sentence'Q, I (Q,
Q")' which means:if rve accomplishthe condition Q,, then the point-hasthe propefty Q. if and onlv
if we find the result Qr. This sentencemey servefor determiningthe result
'Qr(b)'as well asfor'- Q.(b)'; we shallcall it a bilateralreductionsentence.It determinesQ, for the points of the classQ, .Q, and - Q, for
thoseof the classQ, . - Qr; it doesnot give a determinationfor the points
of the class- Qr. Therefore,if '(x) (- Qr(x) )' is valid,the sentencedoes
not give any determinationat all. To give an example,let 'Qr'(b)' mean
"the point b is both heatedand not heated",and 'Qr"(b)': "the point b is
illuminated by light-rays which have a speedof 4oo,oookm/sec". Here
for any point c, 'Qr'(c), and 'Qr"(c)' are contravalid- the first contradictory and the secondP-contravalid;therefore,'(x) (- Q.'(x))' and
'(x) (- Q,"(x))'are valid-the first analyticand the secondP-valid;in
other words, the conditionsQr'and Qr" are impossible,the 6rst logically
and the secondphysically.In this case,a sentenceof the form 'Qr' f
(Q" Qr)' or'Qr" J (Q, Qr)'would not tell us anythingabouthow
- the predicate'Qr' and
- thereforecould not be taken as a reduction
to use
sentence.These considerationslead to the following definitions.
Delinition to. a. A universalsentenceof the form
(R)

Q, f (Q, tr Q")

is callede reductionsentencefor 'Qr' provided'of the forms
b. A pair of sentences
(R ,)
(R r)

Q,f(Q,)Q" )
Q.f(Qof-Qr)

is callede reductionpair f.or 'Qr' provided'is not valid.
c. A sentenceof thc form
(Ro)

(Q, . Qr)' is not valid.

Q' I (Q'

[(Qr.Qr) V (Qr.Qr)]'

Qr)
is callede bilateralrcduction sentencefor 'Qr' provided '(x)(- Qr(x))'
is not valid.
Every stetementabout reduction pain in what follows applies also
to bilateral reduction sentences,
becausesuch sentencesare comprehensive
formulations of a specialcaseof a reduction pair.
If a reductionpair for'Q.'of the form givenaboveis valid - i.e.either
laid down in ordcr to introduce'Qr' on the basisof 'Qr', 'Qr1 'Q.', end'Q5',
of physical laws statedbeforehand- then for any point
or consequ€nces
c 'Qr(c)'is a consequencc
of 'Qr(c)' and 'Qr(c)', and'- Qr(c)' is a con-
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sequenceof 'Qn(c)' and 'Qo(c)'. Hence 'Qr' is completelyreducibleto
thosefour predicates.
Theorenz6. lf a reductionpair for 'Q' is valid,then 'Q' is completely
reducible to the four (or two, respectively) other predicatesoccurring.
We may distinguishbetweenlogical reduction and physical reduction, dependentupon the reductionsentencebeing analytic or P-valid,in
the latter casefor instancea valid physical law. Sometimesnot only the
sentence'Q,) (Q"
Qr)'is valid,but alsothe sentence'Q,
Qr'. (This
valid.)Then for any b, 'Qr(b)' -canbe transis e.g.the caseif '(x)Qr(x)'is
formed into the equipollentsentence'Qr(b)', and thus 'Qr' can be eliminatedin any sentencewhatever.If 'Q,
Qr' is not P-valid but analytic
it may be consideredas an explicit definition
for 'Q.'. Thus an explicit
definition is a specialkind of a logical bilateral reduction sentence.A
logical bilateral reduction sentencewhich doesnot have this simple form,
but the generalform 'Q, f (Q,
Qr)', may be consideredas a kind of
conditional definition.
If we wish to constructa languagefor sciencewe haveto take some
descriptive(i.e. nonJogical)terms asprimitive terms.Further terms may
then be introducednot only by explicitdefinitionsbut alsoby other reduction sentences.The possibility of introduction by laus, i.e. by physical
reduction, is, as we shall see,very important for science,but so far not
sufficientlynoticedin the logicalanalysisof science.On the other handthe
terms introduced in this way have the disadvantagethat in general it is
not possibleto eliminatethem, i.e. to translatea sentencecontainingsuch
a term into a sentencecontainingpreviousterms only,
Let ussupposethat the term'Qr' doesnot occurso far in our language,
but'Qr','Q"', 'Qn',and 'Qr' do occur. Supposefurther that either the following reductionpair R, R, for 'Qr':
(R,)
(Rr)

Q,)(Q,fQ.)
Qrf(Quf-Qs)

or the following bilateralreductionsentencefor 'Qr':
(Ro)

Q, I

(Qr-Qr)

is stated as valid in order to introduce 'Q"', i.e. to give meaning to this
new terrn of our language.Since,on the assumptionmade,'Qr' has no
antecedent
meaning,we do not assertanythingaboutfactsby the statement
of Rr,.This statementis not an asseftionbut a convendon.In other words,
the factual content of Ru is empty; in this respect,R5 is similar to a definition. On the other hand,the pair R' R, hasa positivecontent.By stating
ir asvalid,besidestatinga conventionconcerningthe useof the term 'Qr',
\r-e assertsomethingabout facs that can be formulated in the following
u'avwirhoutthe useof 'Qu'.If a point c hadthe propertyQ, .Q, .Q, .Q",
then both 'Qr(c)' and '- Qr(c); would follow. Sinceihis is not possible
ior anv point, the follorving universalsentenceS which doesnot contain
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'Q.', and which in general is synthetic, is a consequenceof R, and Rr:
(S ')

-

(Q ' ' Q,' Q * ' Q ,).

In the case of the bilateral reduction sentenceRo 'Qn' coincides with
'Qr' and 'Qu' with '- Qr'. Therefore in this case S degeneratesto
analytic.Thus a bilateralre'- (Qr.Qr.Q.. - Qr)' and hencebecomes
duction sentence,
in contrastto a reductionpair, hasno factualcontent.
6. Introdnctfue Chains
For the sakeof simplicity we haveconsideredso far only the introduction of a predicatebv one reductionpair or by one bilateralreduction
sentence.
Btrt in most casesa predicatervill be introducedby eitherseveral
reduction pairs or severalbilateralreduction sentences.
If a property or
physicalmagnitudecan be determinedby different methodsthen we may
state one reduction pair or one bilateral reduction sentencefor each
method.The intensityof an electriccurrent can be measuredfor instance
by measuringthe heat producedin the conducror,or the deviationof a
magneticneedle,or the quantity of silver separatedout of a solution,or the
quantity of hydrogen separatedout of water etc. We may starea set of
bilateralreductionsentences,
one correspondingto eachof thesemethods.
The factualcontentof this setis not null because
it comprehends
suchsentencesas e.g. "If the deviation of a magneticneedleis such and such then
the quantiry of silver separatedin one minure is such and such,and vice
versa" which do not contain the term 'intensiqyof electric current', and
u'hich obviouslyare synthetic.
If we establish
onereductionpair (or one bilateralreductionsentence)
asvalid in order to introduce a predicate'Qr', the meaningof 'Qr' is not
established
completely,but only for the casesin which the test condition
is fulfilled. In other cases,e.g. for the match in our previousexample,
neltherthe predicatenor its negationcan be artributed.We may diminish
this region of indeterminateness
of the predicateby addingone or several
more laws which contain the predicate and connect it with other terms
availablein our language.These further laws may have the form of reduction sentences(as in the exampleof the electric current) or a different
form. In the caseof the predicate'soluble in water' we may perhapsadd
the law statingthat two bodiesof the samesubstanceare either both soluble
or both not soluble.This law would help in the instanceof the match; it
would, in accordancervith common usage,lead to the result "the match c
is not soluble,"becauseother piecesof rvood are found to be insolub:s
on the basisof the first reduction sentence.Nevertheless,a region of indeterminateness
remains,though a smallerone.If a body b consistsof such
a substance
that for no body of this substancehasthe test-condition- in
the aboveexample:"being placedinto warer" - ever been fulfilled, then
reither the predicatenor its negatiorlcan be attributed to b. This region
may then be diminishedstill funher, step by srep, by stating new laws.
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These laws do not have the conventionalcharacter that definitions have;
rather are they discoveredempirically within the region of meaningwhich
rhe predicate in question received by the laws stated before. But these
laws are extendedby convention into a region in which the predicate
had no meaningpreviously; in other words, we decided to use the predicate in such a way that theselaws which are testedand confirmed in
casesin which the predicate has a meaning,remain valid in other cases.
We have seen that a new predicate need not be introduced by a
definition, but may equally well be introduced by a set of reduction pairs.
(A bilateralreduction sentencemay here be taken as a specialform of a
reduction pair.) Consequently,instead of the usual chain of definitions,
we obtain a chain of sets of sentences,each set consisdngeither of one
definition or of one or severalreduction pairs.By eachset a new predicate
is introduced.
is calledan
Definition rl. A (finite) chainof (finite) setsof sentences
introductiae chain b*sed upon the classC of predicatesif the following
conditions are fulfilled. Each set of the chain consistseither of one definition or of one or more reductionpairsfor one predicate,say 'Q'; every
reduction pair is valid; every predicate occurring in the set, other than
'Q', eitherbelongsto C or is suchthat one of the previoussetsof the chain
is either a definition for it or a set of reduction pairs for it.
Definition r.z.If the last set of a given introductive chain basedupon
C either consistsin a definition for 'Q' or in a set of reduction pairs for
'Q', 'Q' is saidto be introduced by this chain on the basisof C.
For our purposes we will supposethat e reduction sentence always has the simple form 'Q, f (Q, ) Qr)' and not the analogousbut
(... x...
] Qr(x))l'
morecomplicatedform'(x)
[---x---f
functionsof a
where'---x---'and'.
. . x . . .'indicatesentential
non-atomic form. This suppositiondoesnot restrict the generaliqyof the
following considerationsbecausea reduction sentenceof the compound
form indicatedmay alwaysbe replacedby two definitionsand a reduction
sentenceof the simple form, namely by:

3:= ;:--Q,=(Q,rQ,).

The abovesuppositiononce made,the nature of an introductive chain
is chiefly dependentupon the form of the definitionsoccurring. Therefore
we define asfollows.
Definition r3. An introductive chain is said to have atomic form (or
molecular form) if every definition occurring in it has atomic form (or
molecularform, respectively);it is said to havegeneralizedform (or essentiallygeneralizedform) if at leastone definition of generalizedform (or
essentiallygeneralizedform, respectively) occurs in it.
Tbeorem 7. If 'P' is introduced by an introductive chain basedupon
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C, 'P' is reducibleto C. If the chain hasmolecularform, 'P' is completely
reducibleto C; if the chain hasessentiallygeneralizedform, 'P' is incompletelyreducibleto C. -This follorvsfrom Theorems5 (S 7) and 6 ($ 8).
We call primithse symbolsthose svmbols of a languageL u'hich are
introduceddirectly, i.e.without the help of other symbols.Thus thereare
the following kinds of symbolsof L:
r) primitiae symbols of L,
z) indirectly introduced symbols,i.e. thoseintroduced by introductive chainsbasedupon primitive symbols;here we distinguish:
a) defined symbols,introduced by chainsof definitions,
b) reduced symbols,i.e. those introduced by introductive chains
containinget leastone reduction sentence;here we may further
distinguish:
o) L-reducedsymbols,whosechainsconrainonly L-reduction
pairs,
B) P-redaced symbols, whose chains conrain ar leasr one Preductionpair.
Definition t4. a. An introductiue chain bsed, upon primitive predicatesof a languageL and havingatomic (or molecular,or generalized,
or
essentiallygeneralized,respectively) form is called an aromic (or molecular, or generalized,or essentiallygeneralized,respectively) introductive
chain of L.
b. A predicateof L is called en atomic (or moleculdr) predicateif it
is either a primitive predicateof L or introduced by an atomic (or molecular, respectively) introductive chain of L; it is called a generalizcd (or
essentiallygeneralized)predicateif it is introduced by a generalized(or
essentiallygeneralized,respectively) introductive chain of L.
Defnition ry. a. A senrenceS is calledan dtomic sentenceif S is a full
sentenceof an atomic predicate.- b. S is called a molecular sentenceif. S
hasmolecularform and containsonly molecularpredicates.- c. S is called
a generalizedsentenceif S containsan (unrestricted) operator or a generalizedpredicate.- d. S is called an essentiallygeneralizedsentenceif S is
a generalizedsentenceand is not equipollent with a molecular sentence.
It should be nodced that the term 'atomic sentence',as here de6ned,
is not at all understoodto refer to ultimate facts.oOur theory does not
assumeanything like ultimate facts. It is a matter of convention which
predicatesare taken as primidve predicatesof a certain languageL; and
hencelikewise,which predicatesare taken asatomic predicatesand which
sentencesasatomic sentences.
7. Reduction and Definition
In $ 8 the fect wes mentionedthat in somecases,for instancein the
caseof a disposition-terrn,the reduction cannot be replacedby a definition.
6In contradistinctionto thg lerm 'atsmic sentence'or'elementarysentence'asused
by Russellor Wittgenstgin.
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We now are in a position to seethe situation more clearly. Supposethat
we introducea predicate'Q'into the languageof sciencefirst by a reduction pair and that, later on, step by step,we add more such pairs for 'Q'
as our knowledge about 'Q' increaseswith further experimentalinvestigafor
tions. In the courseof this procedurethe rangeof indeterminateness
'Q', i.e. the classof casesfor which we havenot yet given a meaningto
'Q', becomessmallerand smaller.Now at eachstageof this development
rve could lay down a definitionfor'Q' correspondingto the set of reduction pairsfor 'Q' establishedup to that stage.But, in stadngthe definition,
we should haveto make an arbimary decisionconcerningthe caseswhich
are not determinedby the set of reduction pairs. A definition determines
the meaningof the new terrn once for all. We could either decide to attribute 'Q' in the casesnot determinedby the set, or to attribute '- Q' in
theseceses.Thus for instance,if a bilateral reduction sentenceR of the
form 'Q, f (Q,
Qr)' is statedfot 'Qr', then the predicate'Qr' is to be
attributedto the pointsof the classQ, .Q* and'- Qr' to thoseof the class
Q, . - Q,, while for the points of the class- Q, the predicate'Qr' has
no meaning.Now we might state one of the following two definitions:
Q. (Q,'Q,)
Q3- (- Q, V Qr)
If c is a point of the undeterminedclass,on the basisof D, 'Q.(c)' is false,
and on the basisof D, it is true. Although it is possibleto lay down either
D, or D, neither procedureis in accordancewith the intention of the
scientist concerning the use of the predicate 'Qr'. The scientist wishes
neither to determine all the casesof the third classpositively, nor all of
them negatively; he wishesto leavethesequestionsopen until the resuls
of further investigationssuggestthe statementof a new reduction pair;
thereby someof the casesso far undeterminedbecome determinedpositively and somenegatively.If we now were to statea definition, we should
have to revoke it at such a new stageof the developmentof science,and
to statea new definition, incompatiblewith the first one. If, on the other
hand, we were now to state a reduction pair, we should merely have to
add one or more reduction pairs at the new stage;and thesepairs will be
compatible with the first one. In this latter casewe do not correct the
determinationslaid down in the previousstagebut simply supplementthem.
Thus, if we wish to introduce a new terrn into the languageof science,
we have to distinguishtwo cases.If the situation is such that we wish to
fix the meaningof the new term once for all, then a definition is the appropriate form. On the other hand, if we wish to determinethe meaning
of the term at the pres€nttime for somecasesonly, leaving its further determination for other casesto decisionswhich we intend to make step by
step, on the basisof empirical knowledgewhich we exPectto obtain in
the future, then the method of reduction is the appropriateone rether than
that of a definition. A set of reduction pairs is a Peftial determinationof
(D,)
(D,)

6o

THE NATURE oF ScIENTIFTCMETHoD

meaningonly and can therefore not be replacedby a definition. Only if
we reach,by adding more and more reduction pairs, a stagein which all
casesare determined,may we go over to the form of a definition.
We will examinein greater detail the situation in the caseof several
reduction pairs for 'Qr':
(R,)
(R.)
(R,',)
(Rr')
efc.

l Q,)
Q ,:(Q,
Q n f (Q, I -Q.)
Q r' f (Qr' , Q.)
Q n' f (Qo' l - Qr)

Then 'Qr' is determinedby R, for the poins of the classQ, .Q, by Rr'
for the clas Qr'. Qr', etc., and therefore, by the totality of reduction sent€ncesfor'Qr',fortheclass(Qr. Qr) V (Oi. Oi) V . . . . Thisclassmay
shortly be designatedby'Qr,r'. Analogouslv'- Q.' is determinedby the
reduction sentencesfor '- Qr' for the points of the class(Qn.Qr) V
(Qr'.Qr') V . . . , which we designate
by 'Qn,r'.Hence'Qr' is determined
either positively or negatively for the classQ,,, V Q.,0. Therefore the
universalsentence'Qr,, V Qn,o'means,that for every point either'Qr' or
'- Qr'is determined.If this sentence
is true, the set of reductionsentences
is completeand may be replacedby the definition 'Q,
Qr,r'. For the
pointsof the class- (Qr,rVQ..o),'Qr'is nor determined,
and hence,in
the stagein question,'Q"' h without meaningfor thesepoints. If on the
basisof either logical rules or physical laws it can be shown that all points
belong to this class,in other words, if the universalsentence'- (Qr., V
Q..o)'b valid-either analyticor P-valid-then neither'Qr'nor'- Qr'
is determinedfor any point and hencethe given set of reduction paircdoes
not evenpartly determinethe meaningof 'Qr'and thereforeis not a suitable
meensof introducing this predicate.
The given set of reduction pairs assertsthar a point belonging to the
classQ.,, has the propemy - Q. and hence not the propertl Q*, and
therefore cannot belong to Qr.z becauseevery point of this classhas the
property Qr. What the set assertscan therefore be formulated by the universalsentencesaying that no point belongsto both Qr,, and Qn,,,i.e. the
represents,
sentence'- (Qr,r. Q.,o)'.This sentence
so to speak,the factual
content of the set.In the caseof one reduction pair this representativesentenceis'- (Qr.Qr.Qn.Q.)'; in the caseof onebilateralreductionsentencethis becomes
'- (Q, . Q, .Q, . - Qr)' or '(x) (- Q,(x) V Qr(x) V
- Q,(x))', which is analytic.
The following diagramshowsthe tripartition of the classof all points
by a reduction pair (or a bilateral reduction sentence,or e set of reduction
pairs, respectively). For the first class'Qu' is determined,for the second
class'- Qr'. The third classlies betweenthem and is not yet determined'
but some of is poins may be determined as belonging to Q, and somc
others asbelongingto - Qa by reduction pairs to be statedin the future.
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-g
If we establisha set of.reduction'pairs as new valid sentencesfor the
introduction of a new predicate'Q.', are thesevalid sentencesanalytic or
P-aalid? Moreover, which other sentencescontaining 'Qr' are analytic?
The distinction betweenanalytic and P-valid sentencesrefers primarily to
rhosesentencesonly in rvhich all descriptiveterrns are prinritive terms. In
this casethe criterion is as follows: ' a valid sentenceS is analytic if and
only if every sentenceS'is alsovalid which is obtainedfrom S rvhenany
descriptive term wherever it occurs in S is replaced by any other term
whateverof the sametype; otherwiseit is P-valid.A sentenceS containing
definedterms is analytic if the sentenceS' resuldngfrom S by the elimination of the definedtermsis analy-tic;otherwiseit is P-valid.A definition, e.g.
. . . x . . .' is, accordingto this criterion, itself analytic; for,
'Q(x)
after it- hasbeenstatedasa valid sentence,by the elimination of 'Q' we get
from it'. . . x . . .-. . . x . .', which is analytic.
In the caseof a new descriptiveterm inuoduced by a set of reduction
pairs, the situation is not as simple as in the caseof a definition because
elimination is here not possible.Let us consider the question how the
criterion is to be statedin this case.The introduction of a new term into
a languageis, strictly speaking,the constructionof a new languageon the
basisof the original one. Supposethat we go over from the languageL,,
which doesnot contain'Q', to the languageL, by introducing'Q' by a set
R of reduction pairs,whoserepresentativesentence(in the senseexplained
before) may be takento be S. Then S asnot containing'Q' is a sentenceof
L, also;its logicalcharacterwithin L, doesnot dependupon 'Q' and mav
therefore be supposedto be determinedalready.By stating the sentences
of R as valid in L, S becomesalso valid in L, becauseit is a consequence of R in L* If now S is analytic in L' it is also analytic in Lr;
in this case R does not assert anything about facts, and we must
therefore take its sentencesas analytic. According to this, every bilateral
reduction sentenceis analytic, becauseits representativesentenceis analytic, aswe haveseenbefore.If S is either P-valid or indeterminatein L,
of our stating R as
ir is valid and moreoverP-valid in L" in consequence
valid in Lr. In this caseevery sentenceof R is valid; it is P-valid unlessit
fulfills the generalcriterion of analyticity statedbefore (referring to all
of the descriptiveterms,seeabove). If S is either
possiblereplacements
P-contravalidor contradictory in L, it hasthe sameproperty in L" and
tCama p [41 $5r .
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is simultaneouslyvalid in Lr. It may be analytic in L", if it fulfills the general
criterion. In this caseevery sentenceof R is both valid and contravalid,and
henceL, is inconsistent.sIf S is contradictory in L, and at leastone sentenceof R is analytic accordingto the generalcriterion, then L, is not only
inconsistentbut alsoL-inconsistent.The resultsof theseconsiderationsmay
be exhibitedby the following table;column (r) givesa completeclassification of the sentencesof a language(seethe diagramin $ l).
The representativesentenceS
inL,

in L"

a reduction sentence
of R (in Lr)

analytic
analvdc
r. analwic
valid *
z. P-valid
P-valid
valid *
3. indeterminate P-valid
* and P-contravalid
valid
and
PP-contravalid
4.
valid
contravalid
* and contra5. contradictory valid and con- valid
dictory
tradictory

L2

(if Ll is
f"onrirt"rrt
cons$tent)
J
inconsistent

inconsistentf

'analytic if fulfilling the generel criterion (p.6r); otherwise P-valid.
t and moreover L-inconsistent if at least one sentenceof R is analwic on the basisof
the general criterion (p. 6r).

Now the complete criterion for 'analytic' can be stated as follows:
Nature of S
r. S does not contain any
descriptive rymbol.

Criterion for S being analytic
S is valid.

z. All descriptive symbols Every sentenceI which results from S when we
replace any descripdve symbol at all places
of S are primitive.
where it occurs in S by any rymbol whatever of
the sametype-and hence S itself also-is valid.
3. S conains a defined descriptive symbol'Q'.

The sentence I resulting from S by the elimination of 'Q' is valid.

4. S contains a descriptive S'is anelytic in L', and S is an L-consequenceof R
(e.g. ohe of the sentencesof R); in o'ther words,
svmbol 'Q' introduced
the implication sentencecontaining the coniuncby a set R of reduction of the sentencesof R as first part and S as
second part is analytic (i.e. every sentenceresulting from this implication sentencewhere we
replace 'Q' at all. plac"t- 9y *I .r).-!ol of the
sameqype occurring in V is valid in L').
P ' 6 r)'
I Compare Camap lal $59.
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III. Euprnrcer Axervsrs or ConrrnprArroNaNDTBsrwc
8. Obseraableand RealizablePredicdtes
In the preceding chapter we analyzedlogically the relations which
subsistamong sentencesor among predicatesif one of them may be confirmed with the help of others.We definedsomeconceptsof a syntactical
asthe chief conceptof logical
kind, basedupon the concept'consequence'
syntax. In rvhat follows we shall deal with empirical methodology. Here
also we are concernedwith the quesrionsof confirming and testing sentencesand predicates.These considerationsbelong to a theory of language
iust as the logical onesdo. But while the logical analysisbelongsto an
analytic theory of the formal, syntactical structure of language,here we
will carry out an empiricalanalysisof the applicationof language.Our
considerationsbelong, strictly speaking,to a biological or psychological
theory of languageas a kind of humanbehavior,and especiallyas a kind
We shallsee,however,that for our purposes
of reactionto observations.
we need not go into details of biological or psychologicalinvestigations.
In order to makeclear what is understoodby empirically testing and confirming a sentenceand thereby to find out what is to be required for a
sentenceor a predicatein a languagehaving empiricalmeaning,we can
restrict oulselvesto using very ferv conceptsof the field mentioned.We
shalltake nvo descriptive,i.e. non-logical,terms of this 6eld as basicterms
namely 'obseraable'and'realizable'.All
for our following considerations,
other terms, and above all the terms 'confirmable'and 'testable',which
are the chief terms of our theory, will be defined on the basisof the two
basictermsmentioned;in the definitionswe shallmakeuseof the logical
termsdefinedin the foregoingchapter.The two basictermsare of course,
as basic ones,not defined within our theory. Definitions for them u,ould
have to be given within psychology,and more precisely,within the behavioristic theory of language.We do not attempt such definitions, but
we shall give at least some rough explanationsfor the terms, which will
maketheir meaningclear enoughfor our purposes.
Erplmation r. A predicate 'P' of a languageL is called obseruable
for an organism(e.g.a person)N, if, for suitableerguments,e.g.'b', N is
to come to a decisionwith the help of
able under suitablecircumstances
say 'P(b)', i.e. to a confirmationof
abouta full sentence,
few observations
either 'P(b)' or '- P(b)' of such a high degreethat he will either accept
or reiect 'P(b)'.
This explanationis necessarilyvague.There is no sharpline between
predicatesbecausea personwill be more
observableand non-observable
or lessable to decidea certain sentencequickly, i.e. he will be inclined
after a certain period of observationto acceptthe sentence.For the sake
of simplicity we will here draw a sharp distinction between observable
and non-observablepredicates.By thus drawing an arbitrary line berween
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observableand non-observablepredicatesin a field of continuous degrees
of observebiliry we partly determine in advancethe possibleansrversto
questionssuch as whether or not a certain predicate is observableby a
given person.Nevenhelessthe g€neral philosophical,i.e. methodological
question about the nature of meaning and testabiliqy will, as we shall
s€e,not be distoned by our over-simplification.Even panicular questions
asto whether or not a given sentenceis confirmable,and whether or not it
is testableby a certain person,are affected,as u'e shall see,at most to a
very smalldegreeby the choice of the boundary line for observablepredicates.
According to the explanationgiven, for examplethe predicate'red' is
a normal colour sense.For a suitable
observablefor a personN possessing
c sufficientlynearto N, saye spoton
argument,namelya space-time-point
- namely, if
the table before N, N is able under suitablecircumstances
thereis sulfrcientlight at c - to cometo a decisionabout the full sentence
"the spot c is red" after few observations- namely by looking at the
by a colourtable.On the other hand,the predicate'red' is not observable
blind person.And the predicate'an electric field of such and such an
arnount' is not observableto anybody, because,although we know how
to test a full sentenceof this predicate,we cannotdo it directly, i.e. by a
fev'observations;we haveto apply certain instrumentsand henceto make
a great many preliminary observationsin order to find out whether dre
things before us are instrumentsof the kind required.
Erplmation z. A predicate'P'of a languageL is called'realizable'bv
N, if for a suitable argument, €.9. 'b', N is able under suitable circumstancesto makethe full sentence'P(b)'true, i.e. to producethe property
P at the point b.
When we use the terms 'observable','realizable','confirmable', etc.
without explicit referenceto anybody, it is to be understoodthat they are
meant with respectto the people who use the languageL to which the
predicatein questionbelongs.
b hasthe temperaExamples.Let'P,(b)'mean: 'the space-time-point
we know how to producethat
ture roooC'.'Pr' is realizableby us because
to us.-'Pr(b)' may mean:
temperatureat the point b, if b is accessible
we are able to carry
the
b'.
is
redizable
because
is
iron
at
'Pr'
point
'there
a pieceof iron to the point b if b is accessible.-If'Ps(b)'means:'at the
point b is a substancewhose index of light refraction is ro', 'Pr' is not
realizable by anybody at the present time, becausenobody knows at
presenthow to produce such a substance.
9. Confirmability
In the precedingchapterwe havedealt with the concept of reducibility of r predicate'P' to a classC of other predicates,i.e. the logical relation which subsistsbetween 'P' and C if the confirmation of 'P' can be
carriedout by that of predicatesof C. Now, if confirmationis to be feasible
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at all, this processof referring back to other predicatesmust terminate at
somepoint. The reduction must finally come to predicatesfor which we
can come to a confirmation directly, i.e. without referenceto other predicates.According to Explanation r, the observablepredicatescan be used
as such a basis.This considerationleadsus to the following definition of
the concept'confirmable'. This concept is a descriptive one, in contradistinctionto the logicalconcept'reducibleto C'- which could be named
also 'confirmablewith respectto C'.
Definition 16. A sentenceS is calledconfirmable (or completely confirmable,or incompletelyconfirmable) if the confirmationof S is reduciblc
(or completely reducible,or incompletely reducible,respecdvely)to that
of a classof observablepredicates.
lNote, rygo.Today I should prefer to replace Def. r6 by the following definition,
based on Def. 18: ft sentenceSis confirnable (or . . .) if every descriptive predicate
occurring in S is confirmable (or , . .).1

Definition r7. A sentenceS is celled bildterilly confinnable (or bilaterally completely confirmable) if both S and S are confirmable (or
completelyconfirmable,respecdvely).
Definition 18. A, predicilte'P' is called confirmable(or completely
confirmable, or incompletely confirmable) if 'P' is reducible (or completely reducible, or incompletely reducible, respectivel)r)to a classof
observablepredicates.
Hence, if 'P' is confirmable (or completely confi.rmable) the full
sentencesof 'P' are bilaterally confirmable (or bilaterally completely confirmable, respectively).
When we call a sentenceS confi.rmable,we do not mean that it is
possibleto arrive at a confirmation of S under the circumstanceses they
actually exist. We rather intend this posibility under solr,epossiblecirwhether they be real or not. Thus e.g. becausemy pencil is
cu.mstilnces,
black and I am able to make out by visual observationthat it is black and
not red, I cannot come to a positive confirmation of the sentence"My
pencil is red." Nevenhelesswe call this sentenceconfirmable and moreover completely confirmable for the reasonthat we are able to indicate
the - actually non-existent,but possible- observationswhich would confirm that sentence.Whether the real circumstancesare suchthat the testing
of a certain sentenceS leadsto a positive result, i.e. to a confirmation of
S, or such that it leadsto a negativeresult, i.e. to a confirmation of - S,
is irrelevant for the questionsof confirmabiliry, testability and meaning
of the sentencethough decisivefor the question of uuth, i.e. sufficient
confirmation.
Theorem 8. If 'P' is introduced on the basisof observablepredicates,
'P' is confirmable.If the introductive chain hasmoleculat form,'P' is completely confirmable.- This follows from Theorem Z ( $ q).
Theorqtz 9. If S is a sentenceof molecular form and all predicates
occurringin S areconfirmable(or completelvconfirmable)S is bilaterally
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confirmable(or bilaterallycompletelyconfirmable,respectively).- From
Theoremz (S 6).
S is constructedout of confirmableprediTheoremlo. If the sentence
catesu'ith the help of connecdvesymbols and universalor existendal
operators,S is bilaterallyconfirmable.- From Theoremsz, 3, and + ( $ e 1.
to, Method of Testing
If 'P' is confirmablethen it is not impossiblethat for a suitablepoint
b we mxy find a confirmationof 'P(b)' or of '- P(b)'. But it is not necessery that we know e method for finding such a confirmation. If such a
procedurecan be given-we may call it a method of testittg-then 'P'is
not only confirmablebut - aswe shallsay later on - testable.The following considerationswill deal with the questionhow to formulate a method
of testing and thereby will lead to a definition of 'testable'.
The description of a method of testing for 'Q.' has to contain two
other predicatesof the following kinds:
r ) A predicete,say 'Q,', describinga test-condition for 'Qr', i.e. an
experimentalsituation which we have to create in order to test 'Qr' at r
given point.
z) A predicate,say 'Q.', describing e truth-condition for 'Qr' with
respectto 'Qr', i.e. a possibleexperimentalresult of the test-condition Q,
at a given point & of such a kind that, if this result occurs, 'Qr' is to be
attributed to D. Now the connection beween 'Qr', 'Qr', and 'Qr' is obviously as follows: if the test-condition is realized at the given point D
then, if the truth-condition is found to be fulfilled, at b, & hasthe propeffy
to be tested;and this holds for any point. Thus the method of testing for
'Qr' iSto be formulatedby the universalsentence'Q, I (Q, r Qr)', in
orher words, by a reduction sentencefor 'Qu'. But this sentence,besidebeing a reduction sentence,must fulfill the following two additional requiremen$:
if we did not know how to produce
r ) 'Qr'must be realizablebecause,
the test-condition,we could not say that we had a method of testing.
z) We must know beforehandhow to test the truth condition Q.;
otherwisewe could not test'Qr' althoughit might be confirmable.In order
to satisfy the secondrequirement, 'Qr' must be either observableor explicitly definedon the basisof observablepredicatesor a methd of testing
for it must have been stated. If we start from observablepredicateswhich, as we know, can be tested without a description of a method of
testing being necessary- and then introduce other predicatesby explicit
definidonsor by such reduction sentencesasfulfill the requirementsstated
above and hence are descriptionsof a method of testing, then we know
how to test each of thesepredicates.Thus we are led to the following
de6nitions.
Definition r9. An introductive chain basedupon observablepredicatesof such a kind that in each of its reduction sentences,say 'Q, l
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According to the usual positivist opinion, this sentencecan be translated
into the coniunction of the following conditional sentences(z) about
(possible) perceptions. (For the sake of simpliciqy we eliminate in this
exampleonly the term "table" and continue to usein thesesentencessome
terms rvhich are not perception terms e.g. "my room", "eye" etc., which
by further reduction would haveto be eliminatedalso.)
"If on May . . . somebodyis in my room and looks in suchand such
direction,he has a visualperceptionof such and such a
kind."
(za'),(za"),etc, Similar sentencesabout the other possibleaspectsof the
table.
out his handsin suchand
(tb) "If . , . somebodyis in my room andstretches
of zuchandzuch
sucha direction,he hastouchperceptions
a kind."
(zb'), (zb"),etc. Simitarsentences
about the other possibletouchingsof the
table.
(zc) etc. Similarsentences
aboutpossibleperceptions
of other sens€s.

(la)

It is obviousthat no singleone of thesesentences(z) nor even a coniunction of someof them would sufficeasa translationof ( r ); we have to
take the whole seriescontaining all possibleperceptionsof that table.Now
the first dfficulry of this cnstomary positivistic reduction consistsin the
fact that it is not certain that the seriesof sentences(z) is finite. If it is not,
then there exists no coniunction of them; and in this casethe original
sentence(r) cannot be translated into one perception sentence.But a
more seriousobiection is the following one. Even the whole classof sentences( z) - no matter whether it be finite or infinite - is not equipollent
with (r), becauseit may be the casethat (r) is false,though every single
sentenceof the class(z) is true. In order to construct such a case,suppose
that at the time statedthere is neither a round black table in my room, nor
any observerat all. (r) is then obviously false. (za) is a universalimplication sentence:
"(x) [(xis...

inmyroomandlooks... ) ) (xperceives... )]",

which we may abbreviatein this rvay:
(l)

(x)[P(x) : Q(x)]

which can be transformedinto

(+)

(x)[-

P (x) V Q(x)]

((za) can be formulatedin words in this way: "For anybody it is either
not the casethat he is in my room on May . . . and looks . . . or he has
a visual perceptionof such and such a kind".) Now, accordingto our
assumption,for every personr it is falsethat r is at that time in my room
and looks . . . ; in symbols:
(x)(_ p(x)).
(s)
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Therefore (4) is true, and hence(za) also,and analogouslyeverv one
of the class(z), while (r) is false.In this rvav the
of the other sentences
positivistic reduction in its customary form is shorvn to be invalid. The
exampledealt with is a sentenceabout a directly percepdblething. If we
took as examplessentences
about atoms,electrons,electric field and the
like, it would be even clearer that the positivistic translationinto perception terms is not possible.
which theseconsiderationshave for
Let us look at the consequences
the construction of a sciendfic languageon a positivistic basis,i.e. with
perception terms as the only primitive terms. The most imponant consequenceconcernsthe method of introduction of funher terms. In introducing simpleterms of perceptiblethings (e.9. 'table') and a f ortiori the
abstract terms of scientffic physics, we must not restrict the introductive method to definitions but must also use reduction. If we do this the
positivistic thesisconcerning reducibiliry above mentioned can be shown
to be true.
Let us give the ntme'thing-latgaage'to that languagervhich we use
in every-daylife in speakingabout the perceptiblethings surroundingus.
A sentenceof the thing-languagedescribesthings by stating their observablepropeniesor observablerelationssubsistingberweenthem. What we
have called observablepredicatesare predicatesof the thingJanguage.
(They haveto be clearly distinguishedfrom what we havecalled percep
tion terms; if a person seesa round red spot on the table the perception
term 'having a visual perception of somethinground and red' is anributed
to the personwhile the observablepredicate'round and red' is attributed
to the space-timepoint on the table.) Those predicatesof the thinglanguagewhich are not observable,
e.g.dispositionterrns,are reducibleto
observablepredicatesand hence confirmable.We have seenthis in the
exampleof the predicate'soluble'( $ 7).
Let us give the name 'physical langtage' to that languagervhich
is used in physics. It contains the thing-languageand, in addition, those
termsof a scientificterminology which rve needfor a scientific description
in inorganicnature.While the termsof the thing-language
of the processes
for the most part serveonly for a qualitativedescriptionof things,the
other terms of the physical languageare designedincreasinglyfor a
quantitativedescription.For every term of the physical languagephvsicists
know how to use it on the basisof their observations.Thus every such
term is reducibleto observablepredicatesand henceconfirmable.l\,loreover, nearly every such term is testable,becausefor every terrn - perhaps
rvith the exceptionof few termsconsideredaspreliminary ones- phvsicists
e method of testing; for the quantitative terms this is a method of
possess
measurement.
The so-calledthesisof Physicalismgassertsthat every term of the
languageof science- including besidethe physical languagethose subs Com p. Neur at h lr l, I z ] , l 3 l ; C a r n a pt z 1 , [ 8 ] .
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(Q, : Qr)' or 'Qn f (Q" )
the first predicate-'Qr' or 'Qn1
- Qr)',
(or
respectively- is realizable,is calledI test cbdin.A reductionsencence
a reduction pair, or a bilateralreduction sentence)belongingto a test
chain is called a test sentence(ot a,test pair, or e bildteral test sentEnce,
respectively).
A test pair for 'Q', and likewisea bilateraltest sentencefor 'Q', describesa methodof testing for both 'Q' and '- Q'. A bilateraltest sentence,e.g.'Q, I (Q,
Qr)'may be interpretedin words in the following
way. "lf at a space-time
point.r the test-conditionQ, (consistingperhap,s
in a cenain experimentalsituation, including suitable measuring instruments)is realizedthen we will attributethe predicate'Qr' to the point r if
and only if we find at f, the stateQ, (which may be a certainresultof the
experiment,e.g. a certain positionof the pointer on the scale)".To give
an example,let 'Qr(b)' mean: "The fluid at the space-time-point
D hasa
temperature
of rooo"l'Qr(b)" "A mercurythermometeris put et b;we
wait, r,r'hilestirring the liquid, until the mercury comesto a standstill";
'Qr(b)" "The head of the mercury column of the thermometerat h
standsat the mark roo of the scale."If here 'Qr' is introducedby 'Q, )
(Q,
Qr)' obvibuslyits testabiliqyis assured.. . .
rt. A Remdrk about Posititsismand Physicdlism
One of the fundamentalthesesof positiaisntmay perhapsbe formulated in this way: every terrn of the whole languageL of scienceis reducible to what we may call sense-dataterrns or perception terms. By a
perceptionterrn we understanda predicate'P' such that 'P(b)' means:
b hu a perceptionof the kind P". (Let
"the personat the space-time-place
us neglect here the fact that the older positivismwould have referred in a
perceptionsentencenot to a space-time-place,
but to an elementof "conlet us here take the physicalisticformulation given above.)I
sciousness"l
think that this thesisis true if we understandthe term 'reducible'in the
sensein which we havedefinedit here.But previouslyreducibilitywasnor
distinguishedfrom definabiliry. Positiviststherefore believed that every
descriptive term of sciencecould be defined by perception terms, and
hence,that every sentenceof the languageof sciencecould be translated
into a sentenceabout perceptions.This opinion is also expressed
in the
former publicationsof the Vienna Circle, includingmine of r9z8 (Carnap
Ir]), but I now think that it is not entirely adequate.Reducibility can be
but not unrestrictedpossibilityof eliminationand re-translation;
asserted,
the reasonbeing that the method of introduction by reduction pairs is
indispensable.
Becausewe are here concernedwith an important correction of a
rvidespreadopinion let us examinein greater detail the reduction and
retranslationof sentencesas positivists previously regarded them. Let us
rakeasan examplea simplesentenceabout a physicalthing:
( r ) "On May 6, tg11,at 4 P.M.,thereis a roundblacktablein my room."
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languageswhich are usedin biologv, in psychology,and in socialscienceis reducibleto terns of the physical language.Here a remark analogousto
that about positivism has to be made.We may assertreducibiliry of the
rerrs, but not - as was done in our former publications- definability of
the terms and hence translatability of the sentences.
In former explanationsof physicalismwe usedto refer to the physical
Ianguageas a basisof the whole languageof science.It now seemsto me
that what we really had in mind as such a basiswas rather the thinglanguage,or, even more narrowly, the observablepredicatesof the thinglanguage.In looking for a new and more correct formulation of the thesis
of physicalismwe haveto considerthe fact mentionedthat the method of
definition is not sufficient for the introduction of new terms. Then the
quesdonremains:can every term of the languageof sciencebe introduced
on the basisof observableterms of the thing-languageby using only defiwhich are
or are reductionsentences
necessary
nitions and test-sentences,
words,
which
of the following formulations
not test sentences?In other
of the thesisof physicalismis true?
t. Thesisof PhysicalisticTexdbility: "Every descriptivepredicateof
the languageof scienceis testableon the basis of observablethingpredicates."
z. Thesisof PbysicdlisticConfirmability: "Every descriptivepredicate
of the languageof scienceis confumableon the basisof observablethingpredicates."
If we had been askedthe question at the time when we first stated
physicalisrn,I am afraid we should perhapshave chosenthe first formulation. Today I hesitateto do this, and I shouldprefer the weakerformulation
(z). The reasonis that I think scientistsare iustifiedto use and actually
do useterms which are confirmablewithout being testable,asthe example
in $ 14shows.
We havesometimesformulated the thesisof physicalismin this way:
"The languageof the whole of scienceis a physicalisticlanguage."We used
to sey: a languageL is called a physicalisticlanguageif it is constructed
out of the physical languageby introducing new terms. (The introduction
was supposedto be made by definition; we know today that we must
employ reduction aswell.) In this definidon we could replacethe reference
to the physical languageby a referenceto the thingJanguageor even to
the observablepredicatesof the thing-language.And here again we have
to decide whether to admit for the reduction only test-chainsor other
reduction chainsas well; in other words, whether to define 'physicalistic
language'as 'a languagewhose descriptiveterrns are testableon the basis
thing-predicates'
or' . . . are confirmable. . .'.
of observable
tz. Sufficiem Baes
A classC of descriptive predicatesof a languageL such that every
descriptivepredicateof L is reducibleto C is called a sufficient reduction
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bais of.L; if in the reduction only definitions are used,C is called a szfficient defnition basis.lf C is a sufficientreduction basisof L and the predicatesof C - and henceall predicatesof L - are confirmable,C is called a
suficient confrmation basisof L; and if moreover the predicatesof C are
completely testable,for instanceobservable,and every predicate of L is
reducible to C by a test chain- and henceis testable- C is calleda,sttfficient test basisof L.
As we haveseen,positivismassertsthat the classof perception-terms
is a sufficientbasisfor the languageof science;physicalismassertsthe same
for the classof physicalterns, or, in our strongerformulation, for the class
of observablething-predicates.Whether positivism and physicalismare
right or not, at any rate it is clear that there can be severaland even
mutually exclusivebases.The classesof terms which positivismand physicalismassertto be sufrcient bases,are rather comprehensive.Nevertheless
even thesebasesare not sufrcient definition basesbut only sufficient reduction bases.Hence it is obvious that, if we wish to look for narrower
sufllcient bases,they must be reduction bases.We shall find that there are
sufficientreduction basesof the languageof sciencewhich have a far narrower extensionthan the positivistic and the physicalisticbases.
Let L be the physical language.We will look for sufficient reduction
basesof L. If physicalismis right, every such basisof L is alsoa basisof the
total scientific language;but here we will not discussthe question of
physicalism.We have seenthat the classof the observablepredicatesis a
sufficientreduction basisof L. In what follows we will consideronlv bases
consistingof observablepredicates;hence they are confirmation tiasesof
the physical langangeL. Whether they are also test basesdependsupon
whether all confirmablepredicatesof L are alsotestable;this questionmay
be left asidefor the moment.The visualsenseis the most important sense
;
and we can easilyseethat it is sufficientfor the confirmation of any physical property. A deaf man for instanceis able to determinepitch, intensity
and timbre of a physicalsoundwith the help of suitableinstruments;a man
without the senseof smell can determinethe olfactory propefties of a gas
by chemicalanalysis;etc. That all physicalfunctions (temperature,electric
field etc.) can be determinedby the visual sensealoneis obvious.Thus
we seethat the predicatesof the visual sense,i.e. the colour-predicatesas
functions of space-time-places,
are a sufficient confirmation basisof the
physical languageL.
But the basiscan be restrictedstill more. Considera man who cannor
perceive colours, but only differencesof brightness.Then he is able to
determine all physical properties of thingp or evens which we can determine from photographs;and that means,all properties.Thus he determinese.g.the colour of a light with the help of a spectroscopeor e spectrograph. Hence the classof predicateswhich statethe degreeof brightness
at a space-time-place
- or the classconsistingof the one functor'0 whose
loCompare Camap [4] t3.

L
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value is the degreeof brighmes - is a sufficientbasisof L.
Now imaginea man rvhosevisualsenseis still more restricted.He may
neither the different coloursnor the different degree
be ableto disti=nguish
of brightness,but only the two qualitiesbright and dark ( : nor bright)
rvith their distribution in the visual field. What he perceivescorresponds
to a bad photorype which showsno greys but only black and white. Even
this man is able to accomplish all kinds of determinationsnecessaryin
physics. He will determine the degreeof brightnessof a light by an instrument whose scaleand pointer form a black-white-picture. Hence the
one predicate 'bright' is a sufficient basisof L.
But even a man who is completely blind and deaf, but is able to
determineby touching the spatialarrangementsof bodies,can determine
all physical properties. He has to use instrumen$ with palpable scalemarks and a palpablepointer (such e.g. as watchesfor the blind). With
such a spectroscopehe can determinethe colour of a light; etc. Let 'Solid'
be a predicatesuch that 'Solid(b)' means:"There is solid matrer ar the
spece-time-pointb". Then this single predicate'Solid' is a sufficient basis
of L.
Thus rve have found severalvery narrow baseswhich are sufficient
confirmation basesfor the physical languageand simultaneouslysufficient
test basesfor the testable predicatesof the phpical language.And, if
physicalismis righg they are alsosufficientfor the toral languageof science.
Someof thesebasesconsistof one predicateonly. And obviously there are
many more sufficient basesof such a small extent. This result will be
relevant for our further considerations.It may be noticed that this result
cannot at all be anticipateda priori; neither the fact of the existenceof so
small sufficient basesnor the fact that just the predicatesmentioned are
sufFcient,is a logical necessity.Reducibility dependsupon rhe validiry of
certain universalsentences,and hence upon the systemof physical laws;
thus the facts mentionedarespecialfeaturesof the structure of that system,
or - expressedin the material idiom - specialfeaturesof the causalstructure of the real world. Only after constructing a systemof physicscen we
determinewhat basesare sufficient with respect to that system.
IV. THB CoxsrRucrroN oF A Lewcuecs,-SysrnM
t7 The Problem of a Criterion of Meaning
It is not the aim of the presentessayto defendthe principle of empiricismagainstapriorismor anti-empiricistmetaphysics.Taking empiricism"
for granted,we wish to discussthe question,what is meaningful.The rvord
'meaning' will here be taken in its empiricist sense;an expressionof languagehasmeaningin this senseif we know how to useit in speakingabout
1r The words 'empiricism' rnd 'empiricist'are here understood in their widest sense,
and not in the narrower sense-of traditional positivism or sensetionalisrnor any other
doctrine restricting empirical knowledge to a certain kind of experience.
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empirical facts, either ."F-rl or.possibleon_es.
Now our problem is what
expressionsare meaningful in this sense.We may restrict this question
to sentencesbecauseexpressionsother than sentencesare meaningful if
and only if they can occur in a meaningfulsentence.
Empiricists generally agree,at leastin generalterms, in the vierv that
the quesdonwhether a given sentenceis meaningful is closely connected
with the questionsof the possibility of verification, confirmation or testing
of that sentence.Sometimesthe two questionshavebeenregardedasidentical. I believethat this identification can be acceptedonly asa rough first
approximation.Our real problem now is to determinethe preciserelation
betweenthe two questions,or generally,to statethe criterion of meaning
in terms of verification, confirmation or testing.
I neednot emphasizeth^t here we are concernedonly with the problem of meaning as it occurs in methodology, epistemology or applied
logic,'2 and not with the psychologicalquestionof meaning.We shall not
consider here the questionswhether any imagesand, if so, rvhat images
are connected with a given sentence.That these questionsbelong to
psychology and do not touch the methodological question of meaning
hasoften beenemphasized.ls
It seemsto me that the question about the criterion of meaning has
to be construedand formulated in a way different from that in which it is
usuallydone.In the first placewe haveto notice that this problem concerns
the structure of language.(In my opinion this is true for all philosophical
questions,but that is beyond our presentdiscussion.)Hence a clear formulation of the questioninvolvesreferenceto a certain language;the usual
formulations do not contain such a reference and hence are incomplete
and cannot be answered.Such a reference once made, we must above
all distinguish between two main kinds of questionsabout meaningfulness;to the first kind belong the questionsreferring to a historically given
language-system,to the second kind those referring to a languagesystem which is yet to be constructed. These two kinds of questions
have an entirely different character. A question of the first kind is a
theoretical one; it asks,what is the actual state of affairs; and the answer
is either true or false.The secondquestionis a practical one; it asks,how
shall we proceed; and the answer is not an assertionbut a proposal or
decision.We shall considerthe two kinds one after the other.
L and
A questionof tbe first kind refers to a given language-system
concernsan expressionE of L (i.e. a finite seriesof symbolsof L). The
questionis, whetherE is meaningfulor not. This questioncan be divided
into two parts:a) "Is E a sentenceof L"?, and b) "If so, doesE fulfill the
empiricist criterion of meaning"?Question (a) is a formal questionof
12Our problem of meaning belongsto the field which TarrAi [r ] calls Sanantic;
this is the theory of the relati6ns betiveen the expressionsof a language and things,
properties, facts etc. described in the language,
rs Comp.e.g.Schlick I+1 p. lSS.
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logical syntax (comp. Chapter II); question (b) belongpto the field of
methodologl (comp. Chapter III). It rvould be advisableto avoid the
terms 'meaningful' and 'meaningless'in this and in similar discussions
invoh'e so many rather vaguephilosophicalasbecausetheseexpressions
sociations- and to replacethem by an expressionof the form "a . . .
of this form will then refer to a specified
sentenceof L"; expressions
languageand will contain at the place'. . .' an adiectivewhich indicates
rhe methodologicalcharacterof the sentence,e.g. whether or not the
sentence(and its negation) is verifiableor completely or incompletely
confirmableor completely or incompletely testableand the like, according
to what is intendedby 'meaningful'.
t4. The Constnrction of a Langnge-System L
A questionof the secondkind concernsa language-system
L which is
being proposedfor construction.In this casethe rulesof L are not given,
and the problemis how to choosethem.We may constructL in whateyer
\Maywe wish. There is no questionof right or wrong, but only a practical
of a systemform, i.e. of its suitor inconvenience
questionof convenience
abiliry for certain purposes.In this casea theoretical discussionis possible
which such and such a choiceof rules
only concerningthe consequences
would have; and obviously this discussionbelongsto the first kind. The
specialquestionwhether or not a given choice of rules rvill produce an
empiricist language,will then be containedin this set of questions.
In order to make the problem more specific and thereby more simple, let us supposethat we wish to construct L as a physical language,
though not as a languagefor all science.The problems connected with
specificallybiological or psychologicalterms,though interestingin themBut the
selves,would complicateour presentdiscussionunnecessarily.
main points of the philosophicaldiscussionsof meaningand testability alcase.
ready occur in this specialized
In order to formulate the rules of an intendedlanguageL, it is necesL'must be givenat least
saryto usea languageL'which is alreadyavailable.
i.e. by
practically and need not be sta.tedexplicitly as a language-system,
formulated rules.We may take asL' the English language.In constructing
L, L' servesfor rwo different purposes.First, L' is the syntax-language
"
L areto be formulated.Secondly,
in which the rulesof the object-language
L' may be usedasa basisfor comparisonfor L, i.e.asa first obiect-language
L, as to richnessof
with which we comparethe secondobject-language
structure and the like. Thus we may considerthe question,to
expressions,
of the English language(L') do rve wish to construct
which sentences
in L, and to which not. For example,in constructcorrespondingsentences
ing the languageof Principia llathemdtica, Whitehead and Russellwished
to haveavailabletranslationsfor the English sentencesof the form "There
is somethingwhich hasthe property g"; they therefore constructedtheir
r + Com p. Car nap[ q] 5 r ; [ 5 ] , p . 3 9 .
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language-sysrem
so as to contain the sentence-form"(3*) .9x". A difficulty occurs becausethe English languageis not a language-system
in the
strict sense(i.e. a systemof fixed rules) so that the concept of translation
cannotbe usedherein its exactsyntacticalsense.Neverthelessthis concept
is sufficiently clear for our presentpractical purpose.The comparisonof
L with L'belongs to the rather vague,preliminary considerations
which
lead to decisionsabout the svstemL. Subseouentlvthe result of thesedecisionscan be exactly formuiated asrules of ihe systemL.
It is obviousthat we are not compelledto construct L so asto contain
sentences
correspondingto all sentences
of L'.lf e.g.we wish to construct
a languageof economics,then its sentencescorrespondonly to a smallpart
of the sentencesof the English languageL'. But even if L were to be a
languageadequatefor all sciencethere would be many - and I among
them - who would not wish to havein L a sentencecorrespondingto every
sentencewhich uzually is consideredas a correct English senrenceand is
used by learnedp.opi.. We should not wish ..g. to'hrrr. corresponding
sentences
to many or perhapsmost of the sentences
occurring in the books
of metaphysicians.
Or, to give a nonmetaphysicalexample,the membersof
our Circle did not wish in former times to include into our scientific languagee sentencecorrespondingto the English sentcnce
Sr: "This stoneis now thinking aboutVienna."
But at presentI should prefer to construct the scientific languagein zuch
a way that it contains a sentenceS, correspondingto Sr. (Of course I
should then take S, asfalse,and hence S, astrue.) I do not say that our
former view was wrong. Our mistakewassimply that we did not recognize
the questionas one of decisionconcerning the form of the language;we
therefore expressedour view in the form of an assertion- asis customary
among philosophers- rather than in the form of a proposal.We usedto
say: "S, is not false but meaningless";but the carelessuse of the word
'meaningless'has its dangersand is the secondpoint in which we would
Iike at presentto modify the previousformulation.
We return to the questionhow we are to proceed in constructing a
physical languageL, using asL the English physical language.
The follou'ing list showsthe items which have to be decidedin constructing a languageL.
l. Fonnative niles ( - definition of 'sentencein L').
A. Atomic sentences.
r. The form of atomicsentences.
z. The atomic predicates.
a. Primitive predicates.
b. Indirectly introduced atomic predicates.
B. Formativeoperadonsof the first kind: Connections;Molecular sentences.
C. Formative operationsof the secondkind: Operators.
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(This is the critical point.)
r. Generalizedsentences.
z. Generalizedpredicates.
II. Transforntativerules ( - definition of 'consequencein L').
A. L-rules.(The rulesof logical deduction.)
B. P-rules.(The physicallarvsstatedasvalid.)
In the following sectionsu'e shall considerin successionitems of the
kind I, i.e.the formativerules.We will choosetheserulesfor the language
L from the point of view of empiricism;and we shalluy, in constructing
this empiricistlanguageL, to becomeclear about what is requiredfor a
sentenceto havemeaning.
Primiti.oePredicates
ty. Atomic Sentences:
The suitable method for stating formative rules does not consist in
describing every single form of sentencervhich rve wish to admit in L.
That is impossiblebecausethe number of theseforms is infinite. The besr
method consistsin fi,ring
r. The forms of somesentences
of a simplesuucture; we may call
them (elementaryor) dtomicsefltences(I A);
z. Certain operations for the formation of compound sentences
(I B, C).
I A t. Atomic sentences.As alreadymentioned,we will consideronlv
predicatesof that type which is mosr important for physical languagi,
namely those predicateswhose argumentsare individual constan$,i.e.
designationsof space-time-points.(It may be remarked that it would be
possibleand evenconvenientto admit alsofull sentences
of physical funcof L, e.g.'te(a) - r', corresponding
tors asatomicsentences
to the sentence
of L': "The temperatureet the space-time-pointa is r". For the sakeof
simplicity we will restrict the following considerationsto predicateThe resultscan easilybe applied to functor-sentencesalso.) An
sentences.
atomic sentenceis a full sentenceof an atomic predicate(Definition r5a,
$ 6). An atomic predicateis either primitive or introducedby an atomic
chain (Definition r4b, $ 6). Therefore we have to answerthe following
questionsin order to determinethe form of the atomic sentencesof L:
I A z. a) Which predicatesshall we admit as primitive predicates
of L?
b) Which forms of atomic introductive chainsshall we admit?
I A za: Primitiae predicates.Our decision concerning question (a)
is obviously very important for rhe construcdonof L. It might be rhoughr
that the richnessof languageL dependschiefly upon how rich is the selection we makeof primitive predicates.If this were the casethe philosophical
discussionof what sentenceswere to be included in L - which is usually
formulated as: what sentencesare meaningful?- would reduce to this
questionof the selectionof primitive predicates.But in fact this is not the
case.As we shall see,the main controversy among philosophersconcerns
the formation of sentencesby operators (I C r). About the selectionof
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primitive predicatesagreementcan easilvbe attained,even amongrepresentativesof the most divergentviews regardingrvhat is meaningfuland
what is meaningless.
This is easilyunderstoodif we rememberour previous
considerations
aboutsufficientbases.
If a suitablepredicateis selectedasthe
primitive predicateof L, all other physicalpredicatescan be introduced
by reductionchains.
To illustratehow the selectionof primitive predicates
could be carried
out, let us supposethat the personN, who is constructingthe language
L trustshis senseof sight more than his other senses.
That may leadhim
to take the colour-predicates(attributed to things or space-time-points,
not to actsof perception,comparethe examplegiven on p. 69) as primitive predicatesof L. Since all other physicalpredicatesare reducibleto
them,N, u'ill not take any other primitivepredicates.
It is just at this point
in selectingprimitivepredicates,
that N, hasto facethe questionof observability. If N, possesses
a normalcolour senseeachof the selectedpredicates.
e.g.'red',is observable
by him in the sense
explained
before($ 8). Further,
if N, wishesto sharethe languageL rvith other people- as is the case
in practice- N, must inquire u'hetherdre predicatesselectedby him are
also observableby them; he must investigatewhether they are ablc
to use these predicatesin sufficient agreementrvith him, - whether
it be subsequent
to training by him or nor. We may supposethat N' will
come to a positive result on the basisof his experiencew'ith Englishspeakingpeople.Exact agreemenr,it is tnre, is noc obtainable;but that
is not demanded.Supposehorveverthat N, meetsa conrpletelycolourblind man Nr.N, will find that he cannotget N3 to usethe colour predicatesin sufficientagreementwith him, in other rvords,that thesepredicatesare not observableby N:. If nevertheless
N, u'ishesto have N,
in his language-communiqy,
N, must change his selection of primitive predicates.Perhapshe will take the brightness-predicates
which are
alsoobservable
by him. But theremight be a completelyblind man N' for
whom not one of the primitive predicatesselectedbI N, is observable.
Is
N, now unableto take part in the total phpical languageof N,? No, he is
not. N, and N. might both takee.g.the predicate'solid'asprimitive predicate for their common languageL. 'l-his predicateis observableboth for
N, andN,, andit is a sufficientconfirmationbasisfor the physicallanguage
L, as we haveseenabove.Or, if N, prefersto keep visual predicatesas
primitive predicatesfor L, he may suggesrto N. that he take 'solid' as
primitivepredicateof N.'s languageL, andthen introducethe other predicatesby reductionin such a wav that they agreewith the predicatesof
Nr's languageL. Then L and L, will be completelycongruentevenasto
the stock of predicates,though the selectionsof prirnitive predicatesare
different.How far N, will go in acceptingpeoplervith restrictedsensual
facultiesinto his language-community,
is a matter of practical decision.
For our further considerations
we shallsupposethat only observable
predicat€sere selectedas primitive predicatesof L. Obviously this restriction
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is not a necessaryone. But, asempiricists,we want every predicateof our
scientificIanguageto be confirmable,and we must therefore selectobservablepredicatesas primitive ones.For the following considerationslve
supposethat the primitive predicatesof L are observablewithout fixing
a particularselection.
Decisionr. Every primitive descriptivepredicateof L is observable.
t6, Tbe Choice of a Psychologicdlor a Physicol Bssis
In selectingthe primitive predicatesfor the physical languageL we
mustpay attentionto the questionwhetherthev areobservable,
i.e.rvhether
they can be directly testedby perceptions.Neverthelessrve need not demandthe existence
of sentences
in L - eitheratomicor orher kinds- correspondingto perception-sentences
of L' (e.g."I am nol seeinga round,
red patch"). L may be a physicallanguageconstructedaccordingto the
demandsof empiricism,and may nevefthelesscontain no perceptionsentencesat all.
lf we choosea basisfor the whole scientificlanguageand if we decide
as empiriciss,to chooseobservablepredicates,two (or three) different
possibilitiesstill remain open for specifying more completely the basis,
apart from the questionof taking a narrower or wider selection.For, if we
take the concept'observable'inthe wide senseexplainedbefore ($ rr)
we find trvo quite different kinds of observablepredicates,namely physical
and psychologicalones.
r. Observablephysicalpredicatesof the thing-language,attributed to
perceivedthingsof any kind or ro space-rime-points.
All examplesof primitive predicatesof L mentionedbefore belong to this kind. Examplesof full
sentencesof such predicates:"This thing is brown," "This spot is quadrangular," "This space-time-pointis warm," "At this space-time-pointis a
solid substance."
z. Observablepsychologicalpredicates.Examples:"having a feeling
of anger," "having an imaginationof a red triangle," "being in the smteof
thinking about Vienna," "remembering the city hall of Vienna." The
perception predicatesalso belong to this kind, e.g. "having a perception
(sensation)of red," ". . . of sour"gtheseperceptionpredicateshaveto be
distinguishedfrom the correspondingthing-predicatesbelonging to the
fint kind (see p.69). These predicatesare observablein our sensein
so far asa personN who is in such a statecan, under normal conditions,be
awareof this stateand can therefore directly confirm a sentenceattributing such a predicateto himself.Such an attri-butionis basedupon thar kincl
of observationwhich psychologistscall introspection or self-observation,
and which philosopherssometimeshave called perceptionby the inner
sense.These designationsare connected with and derived from ceftain
doctrinesto rvhich I do not subscribeand which will not be assumedin
the following; but the fact referred to by thesedesignationss€emsto m€
to be beyond discussion.Concerningtheseobservablepsychologicalpredi-
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cateswe heveto distinguishtwo interpretationsor modesof use,according
to which they are used either in a phenomenologicalor in a physicalistic
language.
za. Observablepsychological predicatesin a phenornenologicallangu.age.Such a predicateis atuibuted to a so-calledstate of consciousnes
with a temporal reference (but without spatial determination,in contradistinction to zb). Examplesof full sentencesof such predicates(the formulation vaties according to the philosophy of the author): "My conis now in a state of anger" (or: "I am now . . .", of simply:
sciousness
"Now anger"); and analogouslywith "such and such an imagination",
". . . remembrance", ". . . thinking", ". . . perception", etc. These
predicatesare here interpreted as belonging to a phenomenologicallanguege, i.e. a languageabout consciousphenomenaas nonspatialevents.
However, such a languageis a purely subiectiveone,suitablefor soliloquy
only, while the intersubiective thingJanguageis suitable for use among
different subiects.For the construction of a subjectivelanguagepredicates
of this kind may be taken as primitive predicates.Severalsuch subiective
languagesconstructedby severalsubjectsmay then be combined for the
construction of an intersubiectivelanguage.But the predicatesof this kind
cannot be taken directly as observableprimitive predicatesof an intersubiectivelanguage.
zb. Observablepsychological predicatq in a physicalistic language.
Such a predicateis attributed to e pen;onas a thing with spatio-temporal
determination.(I believethat this is the useof psychologicalpredicatesin
our languageof everyday life, and that they are usedor interpreted in the
phenomenologicalway only by philosophers.)Examplesof full sentences:
"Charleswas angry yesterdayat noon," "I (i.e. this person,known asJohn
Brown) havenow a perceptionof red," etc. Here the psychologicalpredicatesbelongto an intersubjectivelanguage.And they are intersubj€ctively
confirmable.N, may succeedin confirming such a sentences "N, is norv
thinking of Vienna" (S), asis constantly done in everyday life as well as
in psychologicalinvestigationsin the laboratory. However, the sentenceS
is confirmable by N, only incompletely, although it is completely confirmable by N, [It seemsto me that there is generalagreementabout the
fact that N, can confirm more directly than N, a sentenceconcerning
Nr's feelings,thoughts, etc. There is disagreementonly concerning the
guestionwhether this differenceis a fundamentalone or only a difference
in degree.The majority of philosophers,including somemembersof our
Circle in former times, hold that the difference is fundamentalinasmuch
as there is a certain field of events,called the consciousnesof a person,
which is absolutelyinaccessibleto any other person.But we now believe,
on the basisof physicalism,that the difference, although very great and
very important for practical life, is only a matter of degreeand that there
are predicatesfor which the directnessof confirmation by other persons
has intermediate degrees(e.9. 'sour' end 'quadrangular' or 'cold' when
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attributedto a pieceof sugarin my mouth). But this differencein opinion
need not be discussedfor our Presentpurposes.]We may formulate the
fact mentionedby saying that the psychologicalpredicatesin a physicalistic languageare intersubjectivelyconfirmablebut only subiectiaely
obseraable.[As to testing, the differenceis still greater.The sentenceS is
certainly not completely testableby Nr; and it seemsdoubtful whether it
is at all testableby N' although it is certainly confirmable by N'.1 This
and constitutes
featureof the predicatesof kind zb is a seriousdisadvantage
a reasonagainsttheir choice as primitive predicatesof an intersubiective
language.Neverthelesswe would haveto take them asprimitive predicates
in a languageof the whole of scienceif they were not reducible to predicatesof the kind r, becausein such a languagewe require them in any
case.But, if physicalismis correct they are in fact reducible and hence
dispensableas primitive predicatesof the whole languageof science.And
certainly for the physical languageL under constmction we neednot take
them as primitive.
According to theseconsiderations,it seemsto be preferableto choose
the primitive predicatesfrom the predicatesof kind t, i.e. of the observable
thing-predicates.These are the only intersubiectively observablepredicates. In this case,therefore, the same choice can be accepted by the
different membersof the languagecommuniry. We formulate our decision
concerning L, as a supplementto Decision t:
Decisionz. Every primitive predicateof L is a thing predicate.

rs Comp.Camrp [z ), 56.
rsNeuiath tll ind [6] p. 36r.
u Popper Irl pp.57ff.
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be in the introspective, phenomenologicalform, or in physicalistic form. He
characterizeshis basicsentenceswith respectto their form assingular existential
sentencesand with respect to their content as describing observableevenrs;he
demandsthat a basic sentencemust be intersubiectively testableby observarion.
Thus his view is in accordancewith our choice of piedicates of'the kind r as

a n d te s ti n g ...
.
q. IncarTtpletely Confirmable Htpotheses in Physics
Now let us consider under what circumstances a physicist might find
it necesary or desirable to state an hypothesis in a generalized form. Let us
begin with one operator. The full sentencesof a molecular predicate 'M,'
(i.e. 'Mr(a)', etc.) are bilaterally completely confirmable. Suppose some
of them are confirmed by observations, but not the negation of any of
them so far. This fact may suggestto the physicist the sentence'(x)Mr(x)'
of U, as a physical law to be adopted, i.e. a hypothesis whose negation is
completely confirmable and which leads to completely confirmable predictions as consequencesof it (e.g.'A{,(b)'etc.). If more and more such
predictions are confirmed by subsequent observations, but not the negation
of any of them, we mav say that the hypothesis, though never confirmed
completely, is confirmed in a higher and higher degree.
Considerations of this kind are very common; they are often used in
order to explain that the admission of not completely confirmable ("unverifiable") universal hypotheses does not infringe the principle of empiricism. Such considerations are, I think, agreed to by all philosophers
and
except those who demand complete confirmability ("verifiabiliry")
thereby the limitation to a molecular language.
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existentialsentenceand a consequenceof Sr. At the left side are indicated
to which the sentences
the classes
belong.
Let us start et the bottom of the diagram.The sentencesof C, are
molecular, and hence bilaterally conrpletely testable.Let us supposethat
a physicist confirms by his observationsa good many of the sentencesof
C, without finding a confirmation for the negation of any sentenceof C..
According to the customary proceduredescribedabove,theseexperiences
will suggestto him the adoption of S. as a well-confirmed hypothesis,
which, by funher confirmation of more and more sentencesof C,, may
acquire an even higher degreeof condrmation. Let us supposethat likewise the sentences
of C, are confirmed by observations,further thoseof C*
etc. Then the physicistwill stateS, S. etc. aswell-conFrmed hypotheses.
lf now sentences
of the form E, areadmittedin L, then the first sentenceof
C is a sentenceof L, is alsoa consequence
of S, and is therefore confirmed
at leastto the samedegreeasSr. In order to make feasiblethe formulation
of this well-confirmed hypothesisthe physicist will be inclined to admit
the sentencesof E, in L. If he doesso he can go one step further. He will
adopt the secondsentenceof C as a consequenceof the statedhypothesis
S* the third one asa consequence
of S., etc. If now the sentencesof a sufficient number of classes
of the seriesC,, C, etc. are confirmed by observations, the correspondingnumber of sentencesof the seriesS' S, etc. and
Iikewise of sentencesof C will be statedas well-confirmed hypotheses.If
we define'P'by'P(x) = (1y)(z)M(x, y,z)', we may abbreviate
the sentencesof C by 'P(ar)', 'P("r)', etc. The fact that rhesesentences
are wellconfirmedhypotheses
will suggestto the physicistthe senrence'(x)P(x)',
that is S, asa hypothesisto be adoptedprovided he admis at all sentences
of the form U, in L. The statementof S as confirmed by C is quite
analogousto that of S, as confirmed b)r Cr. If somebody assertedthat
S - belongingto U, - is meaningless
while the sentencesof C - belonging
to E, - are meaningful, he would thereby assertthat it is meaninglessto
assumehypothetically that a certain condition which we have already
assumedto subsistat severalpoins tr ez, a,s,etc. subsistsat every point.
Thus no reasonis to be seenfor prohibiting sentencesof IJ' if sentences
of E, are admitted.
This sameprocedure can be continued to higher and higher levels.
Supposethat in the definition of 'M' two individual constantsoccur, say
'dr'and'er'; then we may write S in the form'(x)(3y)(z)M'(d,, e,, x,
y,z)'. According to our previoussuppositionthis is a hypothesiswhich is
incompletely confirmed to a certain degreeby our observations,namely
by the sentencesof C' Co etc. Then the fint sentenceof C, being a consequenceof S, is confirmed to et leastthe samedegree.If we define 'P"
(3w) (x) (3y) (z)M'(vr w, x, !, z)' we may abbreviatethe
by '[n (v)
- of C'by'[n(dr)'. Now let ussuppose
sentences
first sentence
that analogous
for d' d' etc. are likewise found to be confirmed by our observations.
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Now it seemsto me that a completely analogousconsiderationapplies
with any numberof operatorsets,i.e. to sentences
to sentences
of Uo or F*
for anv n. The following diagram may serve as an example.A broken
arrorvrunning from a sentenceS to a classC of sentences
indicatesthat the
confirmation of S is incompletely reducible to that of C. S is in this case
a universalsentenceand C the classof its instances;
eachsentenceof C is
therefore a consequenceof S, but S is not a consequenceof any finite
sub-classof C. A solid arrow running from S, to S, indicates that the
confirmation of S, is co?npletelyreducibleto that of Sr.In this case,S, is an

(x)P'(x)
(S':) (vXrwXx)t3t11"r*'(v,
w,x, !, z)

Us:

I
I

I

c,
&:

P(dil
(ErXxXfyXz)M'(dr,w, x, y, z)

P'(dr) P'(dt

(rxgyxz)M'(dr,er,x, !, z)
(x)P(x)

Ur:

(S) (xxsy)(z)M(x,y, z)
I
I

J

c
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I
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Then bv thesesentences
of C (belongingto E*) S' (belongingto Uo) is
incompletelyconfirmed.
On the basisof theseconsiderations
it seemsnaruraland convenient
to make the following decisions.
Decisiony. Let S be a universalsentence(e.g. '(x)Q(x)') - rvhich is
being consideredeither for admissionto or exclusionfrom L - and C be
the clas of the correspondingfull sentences
('Q(a, )', 'Q(ar)', etc.). Then
obviously the sentencesof C are consequences
of S, and the confirmation
of S is incompletelyreducibleto that of C. If the sentencesof C are
admittedin L we will admir the sentencesof the form S, i.e. a clas Uo for
a certainn (n ) o).
Decision 6. Let S be an existentialsentence(e.g. '(3x)e(x)') which is being consideredeither for admissionto or exclusionfrom L and C be the classof the corresponding
('Q(ar)','Q(ar)',
full sentences
etc.). Then obviouslyS is a consequence
of everysenrence
of C, and hence
the confirmation of S is completely reducibleto thar of C. If the sentences
of C are admittedin L we will admit the sentences
of the form S, i.e. a class
L for a certainn (n ) o).
The acceptanceof Decisions5 and 6 leadsin the first place,asshown
by the exampleexplainedbefore, to the admision of fI,, E", U' En, lUu,
etc. in L; and it alsoleadsto the admissionof Q, U, E' IJ., erc. Hence the
result is the choice of a languageL..
As an obiection to our proposelof languageL. the remark will perhapsbe made rhar the suremenr of hypothesesof a high complexiry, say
(Jro or Ero,will never be necessaryor desirablein science,and that therefore we need not chooseL.. Our reply is, that the proposalof L. by no
meansrequiresthe statementof hypothesesof such a kind; it simply proposesnot to prohibit their statementa priori by the formadve rules of the
language.It seemsconvenient to give the scientistan open field for possible formulations of hypotheses.Which of these admimed possibilities
will actually be applied, must be learned from the further evolution of
science,- it cannot be foreseenfrom general methodological considerations.
t8. The Principle of Empiricisnt
It seemsto me that it is preferableto formulate the principle of empiricism not in the form of an assenion- "all knowledge is empirical" or
"all synthetic sentencesthat we can know are basedon (or connected
with) experiences"or the like - but rather in the form of a proposalor
requirement.As empiricists,we require the languageof scienceto be restricted in a ceftain way; we require that descriptivepredicatesand hence
synthetic sentencesare not to be admitted unlessthey have someconnection with possibleobservations,a connecdonwhich hasto be characterized
in a suitableway. By such a formulation, it seemsto me, greater clariry
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will be gainedboth for carrying on discussionbetu'eenempiricisrsand
anti-empiricists
aswell as for the reflectionsof empiricists.
We have seenthat there are many different possibilitiesin framing
an empiricistlanguage.
According to our previousconsiderations
thereare
in the main four different requirementseachof which mav be taken as a
possibleformulationof empiricism;we will omit here the many intermediatepositionswhich havebeenseento consistin drawinga ratherarbitrarv
boundaryline.
RCT. RequirEmentof Complete Testability: "Every synthetic sentence must be completely testable".I.e. if any synthetic sentenceS is
given,we must know a methodof testingfor everv descriptivepredicare
occurring in S so that we may determinefor suitablepoints wl'retheror
not the predicatecan be attributedto them; moreover,S must havesucha
form that at leastcertainsentences
of this form can possiblybe confirmed
in the samedegreeas particular sentencesabout observableproperties of
things. This is the strongestof the four requirements.If we adopt it, we
shall get a testablemolecular ldngtage like Lf, i.e. a langtragerestricted
to molecularsentences
and to test chainsas the only introductivechains,
in other words,to thosereductionsentences
rvhosefirst predicateis realizable.
RCC. Requirentent of Complete Cottfirmability: "Every synrhetic
sentencemust be completelyconfirmable."Le. if any syntheticsenrence
S is given, there must be for every descriptivepredicateoccurring in S
the possibilityof our finding out for suitablepoints whether or not thev
have the propefty designatedby the predicatein question;moreover,S
must have a form such as is required in RCT, and hence be molecular.
Thus the only difference between RCC and RCT concerns predicates.
By RCC predicatesare admitted rvhich are introduced by the help of reduction sentences
which are not test sentences.
By the admissionof the
predicatesof this kind the languageis enlargedto a confirmablemolecular
Iangadgelike L". It seemshowever that there are not very meny predicatesof this kind in the languageof scienceand hence that the practical differencebetweenRCT and RCC is not very great.But the difference
in the methodologicalcharacterof L[ and Lo may seemimponant to those
who wish to stateRCT.
RT. Requirementof Testability: "Every synthetic sentencemust be
testable."RT is more liberal than RCT, but in another direction than
RCC. RCC and RT are incomparableinasmuchas eachof them contains
predicatesnot admitted in the other one. RT admits incompletelv testable
sentences
to be confirmedincom- theseare chiefly universalsentences
ldrzgudge,
pletelyby their instances
- anddrusleadsto rtestablegeneralized
like Ll. Here the new sentences
in comparisonwith L,j are very manyr
amongthem are the laws of sciencein the form of unrestricteduniversal
sentences.
Therefore the differenceof RCT and RT, i.e. of L[ and Li, is of
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great practical importance.The advantagesof this comprehensiveenlargement havebeenexplainedin 5 17.
RC.Requiranent of Confirmability:"Every syntheticsentencemustbe
confirmable". Here both restrictionsare dispensedwith. Predicateswhich
are confirmable but not testableare admitted; and generalizedsentences
are admitted. This simultaneousenlargementin both directions leadsto a
confirmable generalizedldnguagelike L-. L, contains not only Lotbut
alsoLo and Ll asproper sub-languages.
RC is the most liberal of the four
requiremens.But it sufficesto excludeall sentences
of a non-empirical
nature,e.g. thoseof transcendental
metaphysicsinasmuchas they are not
confirmable,not even incompletely.Therefore it seemsto me that RC
sufficesasa formulationof the principleof empiricism;in other words,if a
scientistchoosesany languagefulfilling this requirementno objectioncan
be raisedagainstthis choicefrom the point of view of empiricism.On the
other hand,that doesnot meanthat a scientistis not allowedto choosea
more restricted languageand to state one of the more restricting requirementsfor himself- though not for all scientists.There are no theoretical
objectionsagainsttheserequirements,that is to say,objectionscondemning
them as false or incorrect or meaninglessor the like; but it seemsto me
that there are practicalobjectionsagainstthem as being inconvenientfor
the purpose of science.
The following table shows the four requiremens and their chief
consequences.

Requirement

RCT: complete testability
RCC: completeconfirmability
RT: testability
RC: confirmabiliry

language

Lto
Lo

LL
L.

t 9. Confirmability of Predictions
Let us considerthe nature of a predictioz, a sentenceabout a future
event,from the point of view of empiricism,i.e. with respectto confirmation and testing.Modifying our previoussymbolism,we will take'c' asthe
nameof a certain physicalsystem,'x' asa correspondingvariable,'t' asthe
time-variable,'tn'as a valueof 't' designatinga momentat which we have
madeobservationsabout c, and 'd' asa constantdesignatinga certain time
interval, e.g.one day or one million years.Now let us considerthe following sentences
(S)

(t)[P,(c,t) ) P,(c,t+d)]

in words: "For every instant t, if the systemc hasthe stateP, at the time t,
then it hasthe stateP, at the time t f d":
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Pr(c, to)

"The systemc hasthe statePl at the time to (of our observation)";
(Sr)

P*(c,to f

d)

"The systemc will havethe stateP" at the rime to f d". Now let us make
the following zuppositions.There is a set C of laws about physicalsystems
of that kind to which c belongssuch thar S can be derived from-C; the
predicatesoccurring in the laws of C, and among them 'P.' and 'P"', are

prediction like S, may have even at the presenttime a rather high degree
of confirmation dependentupon the degree of confirmation of the laws
usedfor the derivation of the prediction. The nature of a prediction like
S. is, with respectto confirmation and testing,the sameasthat of a sentence
S" about a past event not observedby ourselves,and the sameasthat of a
sentenceSaabout a presenteventnot directly observedby us, e.g,a process
now going on in the interior of a machine,or a political evenr in China.
S, and S. are, Iike S, derived from sentencesbasedon our direct observations with the help of Iaws which are incompletely confirmed to somedegree or other by previous observations.'E
To give an example,let c be the planetary system,C the set of the
differential equationsof celestialmechanicsfrom which S may be derived
by integration, S, describingthe presentconstellationof c - the positions
and the velocitiesof the bodies- and d the interval of one million vears.
Let ?r(t)' mean: "There are no living beingsin the world at rhe tirne r,"
and considerthe following sentence.

(s,)

Pr(ro+d)fPr(c,to+d)

meaning that, if in a million years there will be no living beings in the
world then at that time the constellationof the planetary systemwill be
P, (i.e. that which is to be calcularedfrom the presentconstellationwith
the help of the laws confirmed by past observations).Ss may be taken as

t
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a convenientfornrrrlationof the follorving sentencediscussed
by Letlisrs
andSchlick.'0"If all minds (or: living beings)shoulddisappearfrom the
univerce,the starswould still go on in their courses".Both Lewis and
Schlick assertthat this sentenceis not verifiable.This is true if 'verifiable'
is interpretedas 'completelyconfirmable'.But the sentenceis confirmable
and eventestable,though incompletely.We haveno well-confirmedpredictions about the existenceor non-existenceof organismsat the time
to * d; but the laws C of celestialmechanicsare quite independentof this
question.Therefore, irrespectiveof its first part, 56 is confirmed to the
samedegreeasits secondpart, i.e. asS, and hence,asC. Thus we seethat
an indirect and incompletetesting and confirmation of S, - and thereby of
Su- is neither logically nor physically nor even practically impossible,but
hasbeen actually carried out by astronomers.Therefore I agreewith the
following conclusionof Schlick concerningthe sentencementionedabove
(though not rvith his reasoning):"We are as sure of it as of the best
foundedphysicallawsthat sciencehasdiscovered."The sentencein question is meaningful from the point of view of empiricism,i.e. it has to be
admitted in an empiricist language,provided generalizedsentencesere
admitted at all and complete confirmability is not required. The sameis
true for any sentenceabout past,presentor future events,which refers to
eventsother than thosewe haveactually obseived,provided it is sufficiendy
connectedwith such even$ by confirmablelaws.
The obiect of this essayis not to offer definitive solutionsof problems
treated.It aimsrether to stimulatefurther investigationby supplying more
exact definidons and formulations, and thereby to make it possiblefor
othersto statetheirdifferent views more clearly for the purposesof fruitful
discussion.Only in this way may we hopeto developconvergentviews and
so approachthe objective of.scientific emPiricismas a movementcomprehendingall related groups,- the developmentof an increasinglyscientific
philosophy.
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