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Explanations of Irrelevance 

On the Relative Merits of Bayesianism, the 
Hypothetico-Deductive Method, and Glymour's 

"Bootstrap" Theory of Confirmation 

The singular feature of Clark Glymour' s "bootstrap" account of evi
dence, that which primarily distinguishes it from both Bayesianism and the 
hypothetico-deductive (henceforth, H-D) method, is that a whole theory is 
not necessarily confirmed just because one of its parts is: neither evidence 
for p, nor even the discovery of p, is sufficient to confirm the conjunction 
p/\q. This is the intended result of his requirement that confirmation of a 
hypothesis involve derivations of instances of every quantity in it. For 
example, a set of observations might support 

y=x2 +z 

but not the conjunction 

y = x2 + z and x s·t 

and, therefore, not 

y = (s·t)2 + z 

because values of s and of t may not be calculable from the data. 
Therefore our assessment of Glymour' s proposal boils down to whether 

we think this special feature is an advantage. Is it in fact intuitively 
plausible to maintain that the discovery of p provides no evidence for p/\q? 
Would this permit the accommodation of intuitive relevance judgments 
that are inexplicable by means of hypothetico-deductive principles? Are 
accounts of various other aspects of scientific methodology facilitated by 
this characteristic of the bootstrap approach? 

Here I should mention parenthetically a point on which I disagree with 
Aron Edidin. 1 He maintains-and I sympathize with this-that p clearly 
does confirm p/\q. He does not, however, infer that Glymour's strategy is 
misguided; instead he suggests that Glymour does not purport to have 
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characterized the only legitimate method of confirmation. Consequently 
we should conclude that there are two methods: first Glymour's, and 
second, the confirmation of a conjunction by evidence for one of its 
conjuncts. 

But this strikes me as a vain attempt to have one's cake and eat it. If we 
supplement Glymour' s theory with the conjunction criterion, we are led 
straight back to the hypothetico-deductive method: the extra thesis with 
which Edidin hopes to salvage Glymour' s account is the very principle that 
Glymour has struggled so ingeniously to avoid. Moreover, it seems to me 
that Glymour, whether or not he says so explicitly, does take himself to be 
providing the only method of confirmation (at least for nonstatistical 
hypotheses). Otherwise he could hardly claim to provide explanations for 
our intuitions of irrelevance. For if he were offering merely a sufficient 
condition of confirmation-if he left open the possibility of alternative 
methods-then the fact that his condition is violated in certain cases could 
not justify the conclusion that these are not cases of confirmation. 
Explanations of irrelevance require a necessary condition of confirmation. 

Returning to our questions about Glymour' s proposal, perhaps the 
strongest thing to be said in favor of the opposite view, that p does confirm 
p/\q, is that it fits the following principle: a theory is confirmed when the 
data ought to enhance our confidence in it. No one is prepared to deny, I 

suppose, that in general the discovery of p should diminish some of the 
uncertainty attaching to p/\q and ought therefore, to augment its credibil
ity. Consequently, if we adopt Glymour's theory, we are compelled to 
recognize that data may boost the credibility of a theory without confirming 
it. This result constitutes a two-pronged objection to the bootstrap 
approach. First, the view we have been compelled to abandon-the 
correlation between confirmation and enhanced credibility-has great 
virtues of simplicity and at least rough correspondence with scientific 
practice. Second, its rejection creates an urgent need for some alternative 
account of the relationship between confirmation and rational belief. 
Unless this is provided we are left with an emasculated account of 
confirmation, incapable of fulfilling the very role in epistemology for which 
a theory of evidence was desired. 

But perhaps these difficulties are just the price we have to pay for a 
decent account of relevance. One of Glymour' s main complaints about the 
H-D method, to be rectified by means of the bootstrap condition, is that it 
fosters a misleading and unnecessary holism. When a theory containing 
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many hypotheses accurately accommodates a set of data, then according to 
the H-D method the whole theory is confirmed. But this is unacceptable, 
says Glymour, for the theory may well contain superfluous parts that 
deserve no credit at all. 

As it stands this objection is inconclusive. Nevertheless, I think Glymour 
is moved by a genuine and major flaw in the H-D method, a flaw, however, 
that is inherited by his own bootstrap theory. Let me try to substantiate 
these claims. 

The objection, as just stated, is that there are cases in which a theory Tis 

confirmed by evidence E according to the H- D method, even though that 
evidence is in fact irrelevant to some part T' of T. We should note, in the 

first place, that this possibility does not reveal any internal incoherence in 
the H-D method. In its standard formulation, which Giymour employs, 

the method does not entail that what confirms a theory should also confirm 
its parts, and we are by no means required by the evidence for T to have any 
more confidence in the truth of T'. 

But this response does not do justice to Glymour's concern. For he is 
right to complain that the H-D method inadequately specifies how credit 
for the accurate prediction of E should be distributed amongst the 
component hypotheses (consequences) ofT. The H-D method is not totally 
silent on this question; it does tell us that any part that entails E is 

confirmed. But this is not enough. Clearly there will be components of T 

that do not entail E but are nevertheless confirmed by its discovery. The 
real substance ofG!ymour's criticism is that this problem cannot be solved 
by supplementing the H-D principle, 

(H-D) E (directly) confirms Tiff T entails E 

with the so-called consequence condition 

(C) If E confirms T and T entails T', then E confirms T'. 
For consider an arbitrary statement p. Given (H-D), E confirms E/\p; and 
given (Cl, E confirms p. Thus (H-D) supplemented with (C) yields absurd 

consequences; hut in the absence of some such additional principle the 
H-D condition for confirmation is much too restrictive, dictating incor
rectly that a statement is confirmed only by data that it entails. We then 

could not explain, for example, why the observation of many black ravens 
should confirm the belief that future ravens will be black. 

So let us examine a potentially helpful liberalization of the (H-D) 
principle. In the first place, one might not insist that the evidence he 
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entailed by what is confirmed, but only that the data Ebe divisible into two 
parts (E1AE2) in such a way that one part, E1 (the "initial conditions"), 
entail, with the aid of the hypotheses in question, T, the other part, E2. 
Second, we should appreciate that confirmation often takes place relative 
to the assumption that certain previously established, "background" 
theories, B, are true. These ideas may be incorporated into the H-D 
strategy, as follows: 

(H-D*) E (directly) confirms T relative to B iff 

(1) E = (E 1AE2) 
(2) (BATAE1) --+ E2 
(3) (BAE1) ~ E2 

For example, the hypothesis y = x2 would be confirmed relative to the 
theory y = z + lAx = w3 by the data w = lAz = 0. Simply let E1bew=1 and 
E2 be z = O; then it is easy to see that 

(y = z + lAx = w3Ay = x2AE1) --+ E2, 

whereas 

(y=z+ 1Ax=w3AE1) ~ E2. 

We must bear in mind that confirmation relative to B should significantly 
affect the credibility of T only to the extent that B is a theory that has 
already been well supported. Otherwise such relative confirmation of T 
will provide no reason to increase our confidence in it. This natural 
constraint on the application of the method removes one of Glymour' s 
objections to (H-D*). "Given a true sentence e, almost every sentence Sis 
confirmed bye with respect to some true theory. More precisely, let e be a 
true not logically valid sentence and S any sentence at all that is both 
consistent and not a logical consequence of e; then S is confirmed bye with 
respect to (S::Je), which is true." (Theory and Evidence, p. 36) This is 
correct, but quite innocuous. For if S is an arbitrary truth, then the so
called background theory, (S::Je), cannot have been independently 
established. Therefore this relative confirmation of S should not enhance 
its credibility. 

Nevertheless, (H-D*) is still seriously inadequate: for although our 
modifications of (H-D) are good ones, this new version of the hypothetico
deductive method is subject to the same objections as the old one. Taken to 
provide necessary and sufficient conditions for confirmation, it remains 
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much too restrictive: we still can't account for the confirmation of future 
predictions by past data. And adding the consequence condition (C) will 
produce the same absurd results as before. 

Turning now to Glymour' s bootstrap theory to see if it provides relief 
from this difficulty, let us first consider one of his examples. We all agree 
that observation of at .least two planets is needed in order to confirm 
Kepler's 3rd Law, which states that the square of a planet's period is 
proportional to the cube of its mean distance from the sun. Glymour 
maintains that a special merit of his approach is its capacity to account for 
this intuition and others like it; and he insists that the hypothetico
deductive method cannot do so. However, it seems, on the contrary, that 
the (H-D*) story is quite straightforward: viz., given the periods t = t1 and 
t = t2, and the average orbit radii d = d 1 and d = d2, for two planets, then 

(t = t1/\d = d1/\t = t2) ~ d = d2 

and Keplers 3rd Law would indeed be confirmed iff 

(t = t1/\d = d1/\t = t2/\K3) ~ d = d2 

moreover there is no previously established background theory B and no 
set of possible observations 0, of just a single planet, such that 

(1) 0 = 01/\02 
(2) (B/\K3/\01) ~ 02 
(3) (B/\01) ~ 02. 

However, although it is clear how (H-D*) could be employed to derive this 
case of evidential irrelevance, this does not really undermine Glymour' s 
complaint. For we have already conceded that the unsupplemented (H-D*) 
account is too restrictive: it does not provide a satisfactory necessary 
condition for confirmation. And no theory of confirmation may be thought 
to explain our intuitions of evidential irrelevance unless it does contain an 
acceptable necessary condition for confirmation. In other words, although 
the unsupplemented H-D* method would imply that observations of a 
single planet could not confirm Kepler's 3rd Law, we cannot regard this as a 
good explanation of our intuition, since we have already seen that the 
unsupplemented H-D* method is inadequate in precisely the respect that 
it yields too many irrelevance judgments and fails to recognize many 
legitimate cases of confirmation. 

How does the bootstrap method fare with this problem? Glymour 
explains the intuition by referring to the fact that observations of a single 
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planet will not permit us to compute values of all the quantities in Kepler's 
3rd Law. It remains to be seen, however, whether his account is any better 
than the explanation provided by the unsupplemented H-D* method. 
Glymour' s strategy would be similarily undermined if the bootstrap 
principles are similarly inadequate, dictating conditions for confirmation 
that are too stringent. 

Indeed, it might seem obvious that this will be so, since the bootstrap 
conditions for confirmation are even more restrictive than those of the 
H-D* method. But this is too glib. We have seen that the pure H-D* 
method cannot be rescued by supplementing it with the consequence 
condition, for this would result in too much confirmation: if E confirms T, 
then for almost any p, E also confirms T/\p, and would, given the 
consequence condition, also confirm p. But it is striking that this argument 
relies overtly upon the thesis that E confirms anything that entails it. So 
since that is the very feature that Glymour' s strategy is designed to avoid, 
we might reasonably hope that his approach can be supplemented 
coherently with the consequence condition and thereby avoid the incor
rect attributions of irrelevance to which it would otherwise be committed. 

Perhaps this is what Glymour has in mind when he says: 

The consistency condition, which requires that all of the hypotheses 
confirmed by a given piece of evidence (with respect to a fixed theory) 
be consistent with one another, just fails to be realized; it does not hold 
in certain odd cases, although it could be made to hold at the cost of 
some additional complexity in the formulation of the bootstrap 
condition. The consequence condition, which requires that every 
logical consequence of any collection of confirmed hypotheses be 
confirmed as well, is not met. There is no difficulty however, in simply 
imposing the consequence condition independently, so that all logical 
consequences of whatever consistent class of sentences is confirmed 
by the bootstrap condition are taken to be confirmed as well. (Theory 
and Evidence, pp. 132-133) 

My reason for quoting the first part of this passage is for its bearing upon 
how we should construe the last sentence. Does it mean that the 
consequence condition may be applied (1) only to consistent subsets of 
what is confirmed, or (2) only when the consistency condition is satisfied? 
Something is needed to deal with the allegedly rare cases in which 
incompatible statements are confirmed. (1) is required to avoid the 
conclusion, in those cases, that any arbitrary pis confirmed. (2) is needed to 
prevent the indirect confirmation of contradictory statements. 



EXPLANATIONS OF IRRELEVANCE 61 

I think the second, stronger, qualification is desirable (it entails the first), 
and also closer to the text. But I don't believe that much depends upon the 
choice. For what I shall argue is that the consistency condition is almost 
never satisfied. Therefore, given the strong qualification (2), the conse
quence condition will almost never be applicable, and so the problems that 
called for it will remain unresolved. Moreover it is no use retreating to the 

weaker construal (1) of the qualification. For, given that construal, we shall 
be swamped with cases in which contradictory claims are confirmed by the 
same evidence-and that is as bad as no evidence at all. 

To see how easily the consistency condition is violated, consider the 
following standard examples. 

First, the case of incompatible hypotheses concerning the functional 
relationship between the values of quantities x and y: let H 1 be y = x, and 

H. be Y = x2 and E be the data set {v = 0 x = O· v = 1 x = l}. 
2 ' ' ' ' ' ' ' 
Second, the grue problem: let H 1 be "All emeralds are green," and H2 

be "All emeralds are either sampled and green, or unsampled and not 
green," and let Ebe the data "a1, a2, ... , a11 are sampled green emeralds." 

As far as I can see, in each of these examples E confirms both H 1 and H2, 

according to Glymour' s conditions. Nor should this he surprising, since 
Glymour concedes in Chapter VIII (''The Fittest Curve") of Theory and 
Evidence that his bootstrap method makes no progress towards a solution 
to the problem of simplicity. \Vhat I am suggesting is that this failure has 
unrecognized ramifications. It means, first of all, that we cannot obtain 
much benefit from the consequence condition as long as we are only 
permitted to use it when the consistency condition is satisfied; and second, 
ifthat restriction is lifted, we shall he saddled with the absurd confirmation 
of contradictory theses: e.g., "Unexamined emeralds arc green" and 
"Unexamined emeralds are not green" will both he supported by our 
evidence. 

It seems, in conclusion, that both Glymour' s strategy and the H-D 
method are seriously defective. Both of them imply that data are irrelevant 
in cases when we are inclined to say that the hypothesis is confirmed. 
Neither can accommodate the most valuable and philosophically challeng
ing cases-those in which the data are not entailed hy what is confirmed. 
Neither may be rescued by tacking on the consequence condition. And the 
fundamental reason for these difficulties is that neither theory provides a 
solution to the problem of simplicity, including the so-called new riddle of 
induction. Thus the glaring dcficiences of the H-D method are not 
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mitigated by bootstrapping, and so there appears to be no good reason to 
insist upon it: to thereby abandon the principle "p confirms p/\q" and to 
swallow the difficulties this would entail. 

Finally, a few remarks about Bayesianism. On the question of relevance 
judgments, Bayesianism is in more or less the same boat as Glymour and 
the H-D method. The core of the view is that a system of rational beliefs 
must conform to the probability calculus. If this so-called coherence is also 
taken to be sufficient for rationality, then examples such as the Kepler case 
can be dealt with easily. Clearly, mere coherence will not require that 
one's degrees of belief concerning observational properties of a single 
planet be affected by the supposition of Kepler's 3rd Law, although they 
may well have to be modified by the supposition of his 1st or 2nd Laws. It 
seems unlikely, however, that coherence on its own is sufficient for 
rationality. Coherence does not dictate, for example, that given the 
evidence, one ought to be confident that unexamined emeralds will be 
green and not grue. Further constraints will be needed to completely 
characterize our inductive practice, and until these are supplied the 
Bayesian approach cannot do much better than its competition in systemat
ically accounting for our intuitions of relevance. 

Nevertheless, there is some reason to prefer Bayesianism. From that 
perspective we can explain the widespread accuracy and therefore the 
initial plausibility of the sufficient conditions of confirmation implicit in the 
alternative approaches; and, in so doing, we can reveal circumstances in 
which those criteria will lead us astray. Let me first indicate how the 
bootstrap sufficient condition is validated by (H-D*). Then I shall give a 
Bayesian rationale for the sufficient condition implied by (H-D*) (and 
therefore indirectly justify the bootstrap criterion). This rationale depends 
upon certain assumptions; and in circumstances where they are violated 
both in (H-D*) and the bootstrap criteria will become misleading. 

Suppose E confirms T relative to B, according to the bootstrap criterion, 
and suppose B does not entail T. Then (E /\ B) entails an instance of T, and 
there is a possible data set E 1 such that (E 1/\B) entails -T. Let F be the 
disjunction of all the possible data sets that would not yield, via B, a 
negative instance of T. And let M be the statement that some data were 
obtained. Then: 

E - (M/\F) 
E = M/\F/\(M/\F-E). 
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Also, M/\B/\T entails that some data were obtained that do not yield a 
negative instance ofT; whereas M/\B (without T) does not entail this; i.e., 

[M/\B/\T/\(M/\F-E)] - F 

and 

[M/\B/\(M/\F - E)] ~ F. 

Then, splitting the evidence E into 

E1 = M/\(M/\F-E) 
E2 = F. 

We can see that the H-D criterion of confirmation is satisfied. Thus 
whenever E bootstrap-confirms T relative to B, it will also be the case that 
E H-D*-confirms T relative to B. 

A Bayesian explanation for the frequent success of these criteria may 
proceed as follows. From the probability calculus, we have 

P(E/\T) = P(E/\T/\B) + P(E/\T/\-B) 
P(T/E)P(E) = P(E/T/\B)P(T/B)P(B) + P(E/TA-B)P(T/-B)P(-B). 

For the sake of simplicity let us assume that T and Bare independent of one 
another; i.e., 

P(T/B) = P(T/-B) = P(T) 
:. P(T/E)P(E) = P(T)[P(E/T/\B)P(B) + [P(E/T/\-B)P(-B)]. 

If the H-D* criteria of confirmation are satisfied, then 

and 

B/\ T /\E i-E2 
:. P(E/TAB) = P(E 1/T/\B). 

Therefore the degree of confirmation P(T/E)/P(T)-the factor by which the 
discovery of E should increase the credibility of T-becomes 

(1) P(E 1/TAB) P(B) + P(E/T/\-B) P(-B). 

P(E) P(E) 

In many cases, the initial conditions, E 1, are more or less independent of 
(TAB), and the evidence E is roughly independent of (T/\-B). i.e., 

P(E1/T/\B) = P(E 1) 
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and 

P(E/T/\-B) = P(E). 

Then the degree of confirmation P(T/E)/P(T) becomes approximately 

(2) P(E 1)P(B) + P(-B). 

P(E1/\E2) 

This is always greater than or equal to one, and increases as our confidence 
increases in the background theory B. It reaches a maximum of 
P(E 1)/P(E 1/\E2) when we are certain that Bis true, and a minimum of one 
when we are sure that B is false. 

On the other hand, there are circumstances in which the assumptions 
leading to (2) are mistaken. In particular, it may happen that the mere 
occurrence of E 1-the initial condition of our experiment-itself tends to 
disconfirm T. Consequently P(E 1/T/\B) could be substantially lower than 
P(E), so that P(T/E)/P(T)-given by formula (1)-is less than one and Tis 
disconfirmed. For example, let our evidence E consist in the discovery that 
some randomly selected person is a great philosopher from Ohio. And let T 
be the hypothesis: "All great philosophers come from Ohio." In this case 
the H-D*, and the bootstrap, conditions for confirmation are met. One 
might quite correctly take E to count against T, however, for roughly the 
following reason. The fact that we happened to come across a great 
philosopher indicates that there are probably quite a few of them in the 
world, and so it would be a remarkable and unlikely coincidence if they all 
came from Ohio. Or, in other words, the supposition that Tis true-that all 
great philosphers do come from Ohio-suggests that there are only a 
handful of great philosophers, and so substantially reduces the subjective 
probability that one will be encountered; consequently, the actual discov
ery of such an individual would tend to cast doubt on the original 
supposition. 

A central component of Glymour' s confirmation theory is the principle 
that a hypothesis may be confirmed only by data that permit the computa
tion of values of every quantity in it. At the beginning of this paper I noted a 
counterintuitive consequence of that principle. It entails that p does not 
confirm p/\q; thus data may increase the (epistemic) probability of a 
hypothesis without confirming it. The Bayesian analysis I have just given 
complements and reinforces this criticism, for it shows that Glymour's 
confirmation criterion may be satisfied without any increase in the 
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probability of the hypothesis (indeed, even when that probability is 
diminished). Thus confirmation turns out to be neither necessary nor 
sufficient for the enhancement of credibility. This anomaly need not 
automatically disqualify the bootstrap theory, but it does reveal an 
important deficiency; for the main point of confirmation theory is to 
improve our understanding of scientific belief. Perhaps some alternative 
account of the relationship between confirmation and rational belief will 
one day be designed; but until then, the epistemological significance of 
bootstrap confirmation cannot be established. 

Note 
1. A. Edidin, Glymour on Confirmation, Philosophy of Science 48 (1981); see also Edidin's 

chapter in this volume. 




