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At any rate, the acceptance of a hypothesis on the basis of a
sufficient body of confirming evidence will as a rule be tentative,
and will hold only “ until further notice ”, 7.e. with the proviso
that if new and unfavourable evidence should turn up (in other
words, if new observation reports should be accepted which dis-

confirm the hypothesis in question) the hypothesis will be aban-
doned again.

Are there any exceptions to this rule ? Are there any empirical
hypotheses which are capable of being established definitively,
hypotheses such that we can be sure that once accepted on the
basis of experiential evidence, they will.never have to be re-
voked ? Hypotheses of this kind will be called absolutely or
definitively verifiable ; and the concept of absolute or definitive
falsifiability will be construed analogously.

While the existence of hypotheses which are rela,tlvely veri-
fiable or relatively falsifiable is a simple logical fact, which was -
illustrated in the beginning of this section, the question of the
existence of absolutely verifiable, or absolutely falsifiable, hypo-
theses is a highly controversial issue which has received a great
deal of attention in recent empiricist writings.! As the problem

itself ; therefore the truth of an empirical hypothesis can be ascertained
only in the sense in which the hypothesis itself can be established : i.e.
the hypothesis—and thereby ipso facto its truth—can be more or less well
confirmed by empirical evidence ; there is no other access to the question
of the truth of a hypothesis.

In the light of these considerations, it séems advisable to me to reserve
the term °truth’ for the semantical concept; I should now phrase the
statements in the Analysis articles as dealing with confirmation. (For a
brief and very illuminating survey of the distinctive characteristics of
truth and confirmation, see R. Carnap, ¢ Wahrheit and Bewahrung,” Actes
Ier Congrés Internat. de Philosophie Scientifique 1935, vol. 4 ; Paris, 1936.)

(2) It is now clear also in what sense the test of a hypothesis is a matter
of confronting sentences with sentences rather than with “facts”, or a
‘matter of the ‘.coherence” of the hypothesis and the accepted basic
sentences : All the logical aspects of scientific testing, ¢.e. all the criteria
governing the second and third of the three phases distinguished above,
are indeed concerned only with certain relationships between the hypo-
theses under test and certain other sentences (namely the accepted observa-
tion reports) ; no reference to extra-linguistic * facts ” is needed. On the
other hand, the first phase, the acceptance of certain basic sentences in
connection w1th certain experiments or observations, involves, of course,
extra- hngulstlc procedures ; but this had been explicitly stated by the
author in the articles: referred to before. The claim that the views con-
cerning truth and confirmation which are held by contemporary logical
empiricism involve a coherence theory of truth is therefore mistaken.

1 Cf. especially A. Ayer, The Foundations of Empirical Knowledge
(New York, 1940) ; see also the same author’s article, *“ Verification and
Experience ”’, Proceedings of the Aristotelian Society for 1937 ; R. Carnap,
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is only loosely connected with the subject of this essay, we shall
restrict ourselves here to a few general observations. '
Let it be assumed that the language of science has the general
structure characterized and presupposed in the previous discus-
sions, especially in section 9. Then it is reasonable to expect
that only such hypotheses can possibly be absolutely verifiable
as are relatively verifiable by suitable observation reports ;
hypotheses of universal form, for example, which are not even
~ capable of relative verification, certainly cannot be expected to
be absolutely verifiable : In however many instances such a
hypothesis may have been borne out by experiential findings,
it is always possible that new evidence will be obtained which
disconfirms the hypothesis. Let us, therefore, restrict our search
for absolutely verifiable hypotheses to the class of those hypo-
theses which are relatively verifiable.

Suppose now that H is a hypothesis of this latter type, and
that it is relatively verified, 1.e. logically entailed, by an observa-
tion report B, and that the latter is accepted in science as an
account of the outcome of some experiment or observation. Can
we then say that H is absolutely confirmed, that it will never be
revoked ? Clearly, that depends on whether the report B has.
been accepted irrevocably, or whether it may conceivably suffer
the fate of being disavowed later. Thus the question as to the
existence of absolutely verifiable hypotheses leads back to the
question of whether all, or at least some, observation reports
become irrevocable parts of the system of science once they have
been accepted in connection with certain observations or experi-
ments. This question is not simply one of fact; it cannot
adequately be answered by a descriptive account of the research

. behaviour of scientists. Here, as in all other cases of logical
analysis of science, the problem calls for a “ rational reconstruc-
tion ”’ of scientific procedure, ¢.e. for the construction of a con-
sistent and comprehensive theoretical model of scientific inquiry,
which is then to serve as a system of reference, or a standard, in
the examination of any particular scientific research. The

“Ueber Protokollsitze ”, Erkenntnis, vol. 3 (1932), and § 82 of the
same author’s The Logical Syntax of Language (see n. 1, p. 3). O.
Neurath, ° Protokollsitze ”’, Erkenntnis, vol. 3 (1932); ‘ Radikaler
Physikalismus und ‘ witkliche Welt ’ ’, Erkenntnis, vol. 4 (1934) ; * Pseudo-
rationalismus der Falsifikation ”, Erkenntnis, vol. 5 (1935). K. Popper,
Logik der Forschung (see n. 1, p. 4). H. Reichenbach, Experience and
Prediction (Chicago, 1938), ch. iii. Bertrand Russell, An Inquiry into
Meaning and Truth (New York, 1940), especially chs. x and xi. M. Schlick,
“Ueber das Fundament der Erkenntnis ”, Erkenninis, vol. 4 (1934).
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construction of the theoretical model has, of course, to be oriented
by the characteristics of actual scientific procedure, but it is not
determined by the latter in the sense in which a descriptive
account of some scientific study would be. Indeed, it is generally
agreed that scientists sometimes infringe the standards of sound
scientific procedure ; besides, for the sake of theoretical compre-
hensiveness and systematization, the abstract model will have to
contain certain idealized elements which cannot possibly be
determined in detail by a study of how scientists actually work.
This is true especially of observation reports: A study of the
way in which laboratory reports, or descriptions of other types of
observational findings, are formulated in the practice of scientific
research is of interest for the choice of assumptions concerning
the form and the status of observation sentences in the model of
a ‘“language of science”; but clearly, such a study cannot
completely determine what form observation sentences are to
have in the theoretical model, nor whether they are to be con-
sidered as irrevocable once they are accepted.

Perhaps an analogy may further elucidate this view concerning
the character of logical analysis : Suppose that we observe two
persons whose language we do not understand playing a game
on some kind of chess board; and suppose that we want to
“reconstruct ” the rules of the game. A mere descriptive
account of the playing-behaviour of the individuals will not
suffice to do this ; indeed, we should not even necessarily reject
a theoretical reconstruction of the game which did not always
characterize accurately the actual moves of the players: we
should allow for the possibility of occasional violations of the
rules. Our reconstruction would rather be guided by the object-
ive of obtaining a consistent and comprehensive system of rules
which are as simple as possible, and to which the observed
playing behaviour conforms at least to a large extent. In terms
of the standard thus obtained, we may then describe and crltlcally
analyze any concrete performance of the game.

The parallel is obvious ; and it appears to be clear, too, that
in both cases the decision about various features of the theoretical
model will have the character of a convention, which is influenced
by considerations of simplicity, consistency, and comprehensive-
ness, and not only by a study of the actual procedure of scientists
at work.!

1 A clear account of the sense in which the results of logical analysis
represent conventions can be found in §§ 9-11 and 25-30 of K. Poppar’s
Logik der Forschung. An illustration of the considerations influencing the
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This remark applies- in particular to the specific question
under consideration, namely whether *‘ there are ”’ in science any
irrevocably accepted observation reports (all of whose conse-
quences would then be absolutely verified empirical hypotheses).
The situation becomes clearer when we put the question into this
form : Shall we allow, in our rational reconstruction of science,
for the possibility that certain observation reports may be
accepted as irrevocable, or shall the acceptance of all observation
reports be subject to the *‘ until further notice ” clause ¢ In
comparing the merits of the alternative stipulations, we should
have to investigate the extent to which each of them is capable
of elucidating the structure of scientific inquiry in terms of a
simple, consistent theory. We do not propose to enter into a
discussion of this question here- except for mentioning that
various considerations militate in favour of the convention that
no observation report is to be accepted definitively and irrevoce-
ably.! If this alternative is chosen, then not even those hypo-
theses which are entailed by accepted observation reports are
absolutely verified, nor are those hypotheses which are found
“incompatible with accepted observation reports thereby abso-
lutely falsified : in fact, in this case, no hypothesis whatsoever
would be absolutely verifiable or absolutely falsifiable. If, on
the other hand, some—or even all—observation sentences are
declared irrevocable once they have been accepted, then those -
hypotheses entailed by or incompatible with irrevocable observa-
tion sentences will be absolutely verified, or absolutely falsified,
respectively.

It should now be clear that the concepts of absolute and of
relative verifiability (and falsifiability) are of an entirely different
character.. Failure to distinguish them has caused considerable
misunderstanding in recent discussions on the nature of scientific
knowledge. Thus, e.g., K. Popper’s proposal to admit as
scientific hypotheses exclusively sentences which are (relatively)
falsifiable by suitable observation reports has been criticized by
means of arguments which, in effect, support the claim that
scientific hypotheses should not be construed as being absolutely
falsifiable—a point that Popper had not denied.—As can be seen
from our earlier discussion of relative falsifiability, however,
Popper’s proposal to limit scientific hypotheses to the form of
{relatively) falsifiable sentences involves a very severe restriction

determination of various features of the theoretical model is provided by
the discussion in n. 1, p. 24.

1 Cf. especially the publications by Carnap, Neurath, and Popper
mentioned in n. 1, p. 116 ; also Reichenbach, loc. cit., ch. ii, 8 9.




120 ' CARL. G. HEMPEL:

of the possible forms of scientific hypotheses 1; in particular, it
rules out all purely existential hypotheses as well as most hypo-
theses whose formulation requires both universal and existential
* quantification ; and it may be criticized on this aecount; for
in terms of this theoretical reconstruction of science it seems
difficult or altogether impossible to give an adequate account of
the status and function of the more complex scientific hypotheses
and theories.—

With these remarks let us conclude our study of the logic of
confirmation. What has been said above about the nature of
the logical analysis of science in general, applies to the present
analysis of confirmation in particular : It is a specific proposal
for a systematic and comprehensive logical reconstruction of a
concept which is basic for the methodology of empirical science
as well as for the problem area customarily called * epistemology ”’
The need for a theoretical clarification of that concept was
evidenced by the fact that no general theoretical account of
confirmation has been available so far, and that certain widely
accepted conceptions of confirmation involve difficulties so
serious that it might be doubted whether a satisfactory theory of
the concept is at all attainable.

It was found, however, that the problem can be solved : A
general definition of confirmation, couched in purely logical
terms, was developed for scientific languages of a specified and
relatively simple logical character. The logical model thus
obtained appeared to be satisfactory in the sense of the formal
and material standards of adequacy that had been set up
previously.

I have tried to state the essential features of the proposed
analysis and reconstruction of confirmation as explicitly as
possible in the hope of stimulating a critical discussion and of
facilitating furtber inquiries into the various issues pertinent to
this problem area. Among the open questions which seem to
deserve careful consideration, I should like to mention the ex-
ploration of concepts of confirmation which fail to satisfy the
general consistency condition ; the extension of the definition of
confirmation to the case where even observation sentences con-.
taining quantifiers are permitted ; and finally the development of

1 This was pointed out by R. Carnap ; ¢f. his review of Popper’s book
in Erkenninis, vol. 5 (1935), and ‘‘ Testability and Meaning * (seen. 1, p. 5}
§§ 25, 26. For the discussion of Popper’s falsifiability criterion, see for
example H. Reichenbach, ““ Ueber Induktion and Wahrscheinlichkeit ”,
Erkenntnis, vol. 5 (1935) ; O. Neurath, ‘‘ Pseudorationalismus der Falsifi-
kation ”’, Erkenninis, vol. 5 (1935).
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a definition of confirmation for languages of a more complex logical
structure than that incorporated in our model.! Languages of
this kind would provide a greater variety of means of expression
and would thus come closer to the high logical complexity of the
language of empirical science.

1 The languages to which our definition is applicable have the structure
of the lower functional calculus without identity sign (¢f. n. 1, p. 108) ; it
would be highly desirable so to broaden the general theory of confirmation
as to make it applicable to the lower functional calculus with identity sign,
or even to the higher functional calculus ; for it seems hardly possible to
give a precise formulation of more complex scientific theories without the
logical means of expression provided by the higher functional calculus.





