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Induction Justified (But 
Just Barely) 
RALPH W. CLARK 

I 

Hume's sceptical arguments regarding induction have not yet been succ- 
essfully answered. However, I shall not in this paper discuss the important 
attempts to answer Hume since that would be too lengthy a task. On the 

supposition that Hume's sceptical arguments have not been met, the 

empirical world is a place where, as the popular metaphor goes, all the glue 
has been removed. For the Humean sceptic, the only empirical knowledge 
that we can have is given to us in immediate perception. We have no 
reason to believe that the patterns of future events will in any way resemble 

patterns of events in the present or past. We have no reason to believe even 
that present events not observed resemble present events that are observed, 
or that knowledge of past and present can be any guide in making new 
discoveries about what took place in the past. What we have is an ideal 

setting for the calculation of a priori probabilities. We have a field of 
distinct events having no logical or evidential ties to one another. The 

attempt to justify induction that I wish to present is an appeal to a priori 
probability. 

The reader may object that it must therefore be circular-using induc- 
tion to justify induction. But it is not circular since, as will be seen, I am 
not using any inductive procedure in an attempt to justify that very 
procedure. I am appealing to calculations of a priori probability just 
because they are a priori and thus do not presuppose the truth of any 
empirical proposition that would need to be established by the use of the 
inductive methods which I hope to justify. 

In the traditional accounts of a priori probability, also called the calculus 
of chances, examples are usually taken from gambling. It is said that 
a priori probability is determined by the number of cases favourable to a 
certain outcome relative to the total number of 'equally possible' cases. 
The greater the number of cases favouring X relative to all of the 'equally 
possible' cases, the greater is the a priori probability of X. As an illustration, 
the probability of getting heads in each of three consecutive tosses of an 
unbiased coin is I/8 if we assume that all conceivable sequences of heads 
and tails are 'equally possible'. 
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Philosophersl have rightly objected that we do not calculate the betting 
odds of coin tossing (or spinning roulette wheels or throwing dice, etc.) in 
a purely a priori manner. We do calculate the betting odds for coin tossing 
by using the calculus of probability, whose principles are determined 
a priori; but we also judge that the coin to be tossed is fair, by which we 
mean that it is so constructed that in a series of tosses the relative fre- 

quencies of heads and tails will tend toward equality as the number of 
tosses increases. The judgment that a coin is fair is an empirical judgment: 
you determine that a coin is fair by tossing it a good many times or by 
examining it for uneven weight distribution, bent edges, etc. 

We should not conclude from the fact that betting odds for coins, dice, 
etc., are not calculated in a purely a priori manner that there is anything 
wrong with the idea of a priori probability. It seems to me that, in an 

applicable case, the proposition that X is probable would be supported by 
the fact alone that the number of cases favourable to X out of all the cases 
that are 'equally possible' (in an a priori sense) is more than fifty per cent. 
To this the objection may be raised that there could not be any applicable 
cases since the appeal to an a priori determination of what is 'equally 
possible' can only be an appeal to ignorance-since, in being a priori, it 
will necessarily ignore all that an empirical investigation could tell us 
about the 'equi-possibility' of the events in question.2 We could say that the 
odds of getting a six on the first toss of a die chosen at random from a pile 
of dice was i/6 simply on the ground that the die has six sides. But that 
would be foolish since the die could be biased, and that is something we 
could determine only by examining the die or by tossing it. 

The conclusion to be drawn here is that there is little point in calculating 
a priori probabilities in cases where relevant empirical knowledge may be 
obtained. But in a case where relevant empirical knowledge could not be 
obtained, it would seem to be rational to base one's belief upon a calcu- 
lation of a priori probabilities. Now, for the Humean sceptic, as was 
noted above, the only empirical knowledge we can have is given to us in 
direct perception. Consequently, if we take as our starting point the 
supposition that the Humean sceptical arguments have not been met, 
then it cannot be claimed that an appeal to a priori probability in determin- 
ing facts about the world that cannot be directly perceived is inappro- 
priately an appeal to ignorance. Taking Humean scepticism as our starting 
point also provides us with a way of determining what events are 'equally 
possible' in a way that is relevant to a calculation of a priori probabilities. 

1 A. J. Ayer, Probability and Evidence (New York: Columbia University Press, 
I972), 34-70. 

2 Hans Reichenbach, Theory of Probability, quoted in Sidney A. Luckenbach, 
Probabilities, Problems, and Paradoxes: Readings in Inductive Logic (Encino, 
CA: Dickinson Publishing Company, I972), 34. 
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Until we have overcome Humean scepticism, all events that are not 
directly perceived are 'equally possible' if they are logically possible. They 
are 'equally possible' in the purely negative sense that we have no reason 
to believe that event A will accompany event B, and we have no reason 
to believe that event A will not accompany event B. 

In terms of a priori probability, I now want to argue that probably the 
world contains natural necessities. Here is the argument: there have been 
in the world a great many conjunctions of events that have been invariable, 
at least as far as our experience of them has been concerned. (Many of 
these we would call causal regularities, and we are inclined to believe that 
many, if not all, of the rest are the results of causal regularities.) If there 
were no natural necessities or if the only necessities in the world were of the 
a priori sort-such as the necessity that a bird is a bird and that circles are 
not square-then there would be few, if any, necessities governing causal 
regularities. This is because it is logically possible that most, if not all, 
causal regularities should not obtain. In a world lacking natural necessities, it 
would be possible for there to be the same invariable regularity in the 
sequences of what we call causes and effects that there is in the actual 
world. However, the causal regularity in such a world would be very 
improbable since the number of different possible sequences of events 
that would produce such causal regularity would be very small out of the 
total number of possible sequences of events. In contrast, there would be 
nothing improbable about the causal regularities that we have experienced 
in the world if there were natural necessities. That is a reason for believing 
that there are natural necessities. Having such a belief allows us to avoid 
believing that something very improbable has occurred. 

To give a simplified illustration, let us consider only the following three 
kinds of events: the creating of a state of prolonged oxygen deprivation in a 
person; the death of the person; and the survival of the person. Suppose 
that prolonged oxygen deprivation has occurred four times. Then there 
will be sixteen possible sequences of events involving the conjunction of 
prolonged oxygen deprivation with either the death of the person or the 
survival of the person. But only one of these sequences-where prolonged 
oxygen deprivation is conjoined in all four cases with death-coincides 
with what in our experience has been the case. And, of course, in our 
experience there have been many more than four cases where prolonged 
oxygen deprivation and death were conjoined. Hence, on the supposition 
that there are no natural necessities in the world, the constant conjunction 
of prolonged oxygen deprivation and death that has been observed to 
occur becomes extremely improbable. 

Two objections may be raised at this point. First, it may be argued that 
a sequence of events in which oxygen deprivation and death are always 
conjoined is no less improbable than is any other possible sequence of 
events involving oxygen deprivation and either death or survival. Of the 
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sixteen sequences of events that are possible where oxygen deprivation 
occurs four times, any one of them is as probable, or as improbable, as any 
other. 

In response, I will grant that, on the supposition that there are no 
natural necessities, the sixteen sequences of events are equally probable or 

improbable-indeed, an assertion of this claim is an essential part of my 
argument. But the constant conjunction of oxygen deprivation and death 
is an a priori improbable kind of sequence of events: it is a sequence of 
events that involves constant conjunction. Of the sixteen possible 
sequences, only two involve constant conjunction-the one where oxygen 
deprivation is always conjoined with death and the one where oxygen 
deprivation is always conjoined with survival. The other fourteen possible 
sequences do not involve constant conjunction. Hence, on the supposition 
that there are no natural necessities, the constant conjunction of oxygen 
deprivation with either death or survival is a priori improbable. 

Second, it may be objected that, for all we know, the regularities we 
have observed in the world will soon stop, and then for, say, the next 
trillion years there will be no such regularities. Therefore, they are not 
a priori improbable. After all, to use an analogy with dice-that in this 
context is not misleading-we would expect to get, say ten twelves in a 
row if we were to throw dice for a very great many times. So, it may be 

argued, we just happen to live in a time which corresponds to the ten 
twelves in a row. My response is that our living in such a time would be 

very improbable a priori. If there were no natural necessities, then out of 
all possible times for us to live, only very few would probably contain 

regularities such as we have observed. 

II 

The argument in the preceding section does not show that any of the 
natural necessities that there probably are correspond with observed 

regularities that we are inclined to believe are causal. The necessity that A 
and B go together would account for the observed constant conjunction 
of A and B; but so also would the necessity, not that B must accompany 
A, but that B must accompany A in the presence of C, which has not yet 
been observed. So, even if we can show that the world probably contains 
a great many natural necessities, still it does not follow that we have any 
reason at all to believe that unobserved cases will be like observed cases 
in regard to known features of these cases. We do have some reason to 
believe that the constant conjunction of A and B in observed cases is 
'governed' by natural necessity; but we have no reason to believe that the 

necessity in question is that A must be followed by B. 
This will be true regardless of which inductive methods we employ in 
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attempting to establish that the next case of A will be followed by a case of 
B. Let us consider several of the most important intuitively correct induc- 
tive methods as they would be applied in the following example. Suppose 
that several children come home sick after having eaten lunch in the school 
cafeteria. We learn that the sick children, but none of the other children, 
all ate the bread and canned soup. We then hypothesize that the soup made 
the children sick. By eliminative induction we reject what would be a 
competing hypothesis-that the bread made the children sick; we eat the 
bread but do not become sick. By enumerative induction we support the 
hypothesis that the soup is the culprit: we eat the soup and become sick, 
or we discover additional cases of people who ate the soup and became 
sick. We find a variety of positive instances in the diverse people in diverse 
circumstances who have eaten and whom we induce to eat the soup, and 
all of whom get sick. We make the predictive inference that the soup will be 
found upon analysis to contain food poisoning, and the prediction is 
borne out. Lastly, we note that the prediction is a piece of evidence that 
was initially unexpected before the hypothesis was proposed. Can we now 

say with justification that the next person who eats the soup more probably 
than not will get sick? 

No, we cannot. To do so we would need to have some reason to believe 
that our hypothesis was the best of all possible hypotheses. But our use of 
the above inductive methods cannot tell us that. We cannot formulate all 
the possible hypotheses since we do not have an exhaustive knowledge of 
all the factors that could be relevant to our case. Perhaps it is the case that 
eating the soup causes sickness only in the presence of an unknown factor 
X, or perhaps the soup is not the culprit at all but something else is which 
is common to all of our positive instances. 

Someone may counter that, by the use of the above mentioned inductive 
methods, we have constructed one (or more) successful inductive argu- 
ment(s), and that a successful inductive argument is one which makes its 
conclusion probable. The problem with this response is that the conclusion of 
a successful inductive argument is shown to be probable only relative to the 
evidence contained in the premises of the argument. The conclusion of 
an inductive argument can be undermined not just by showing that the form 
of the argument is faulty, or that the premises are false, but also simply 
by introducing certain new premises consistent with the given premises. 

I conclude from the preceding discussion that Hume is right: we have no 
reason to believe that the conclusions of any inductive arguments in 

empirical science are more probably true than false. Thus, there can be no 
'strong' justification of induction (showing that some inductive arguments 
establish that their conclusions are probable). Nevertheless, as I shall 

argue in the next section, a 'weak' justification of induction is still possible 
since it can be shown that the conclusions of some inductive arguments are 
more probably true than others. Hence, there can be progress in science. 
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III 

In justifying the inductive methods of science as a group it would help if 

they could be given a common rationale. That can be done, it seems to me, 
if my defence of the probable existence of natural necessities is successful. 
Then we can say that the task of empirical science is basically to search 
for necessary connections among kinds of events. 

This characterization of the basic aim of science might be rejected on 
the ground that science is very often (perhaps always) concerned with 
establishing statistical laws as a basis for prediction, and that statistical 
laws need not be (perhaps never are) reducible to laws that express necess- 
ary connections among kinds of events. One thing I can say in reply to 
this is that the reason many philosophers of science characterize laws as 
statistical is that they do not believe that there are natural necessities. If 

you believe that there are no necessities in nature, then you must be content 
with what is left, namely, statistical correlations among kinds of events. 
But if necessities in nature can be shown probably to exist, then there will 
be no reason any longer to say that all laws are statistical. This answer may 
appear not to cover all cases. It may be argued that, even if there are 
necessities in nature, some statistical laws cannot be reduced, even in 

principle, to non-statistical laws. 
Most conspicuously, laws in quantum physics appear to be essentially 

statistical in that an essential feature of quantum theory is its characteri- 
zation of certain microparticles in such a way (as having the incompatible 
properties of both particles and waves) that deterministic laws regarding 
the behaviour of individual 'particles' could not in principle be formulated. 
However, it does not follow from this that laws in quantum physics 
cannot tell us about natural necessities. For example, the half life of a 
uranium atom, in terms of quantum laws, can be taken to be as much a 
matter of necessity as the motions of the planets in terms of Newton's 
laws. We can understand the law to tell us that in a certain number of years 
a certain proportion of fissionable material in a piece of uranium must 
cease to exist. We may eventually want to conclude that in quantum 
theory natural necessities can be exhibited only on the 'macro-level', and 
that individual microparticles do not behave in accordance with any 
natural necessities. We cannot draw that conclusion yet for the reason that 

quantum theory does not as yet give us a sufficiently clear picture of what 

microparticles are for us even to suppose that 'they' exist. You might say 
that the natures of microparticles in quantum physics are too indeterminate 
for us to say that the particles behave indeterministically! I conclude that 
there is no reason in the consideration of quantum physics not to charac- 
terize the basic aim of science as the search for necessary connections 
among kinds of events. 

Although the case of the school children discussed above is drawn from 
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common experience and not from professional science, it can be used to 
illustrate the ways in which inductive practices can be justified. In the 
investigation of the cause of the sickness we begin by supposing that there 
is one cause, that is, that there is one necessary connection between kinds 
of events that has led to the sickness. This supposition can be justified as 
being a priori more probable than any contrary supposition, such as that 
each of the ten sick children was made sick by a different cause. For the 
latter to be the case it would need to be the case that between the time the 
children last ate in the cafeteria, when no one got sick, and the time they 
did get sick ten different changes had taken place all of which produced 
the same result. But that is a priori improbable: out of all the possible 
combinations of changes of factors pertaining to the situation most combi- 
nations would not consist of ten changes all of which produced the same result. 

Since we are taking the cause to be something which has a necessary 
connection with its effect, we are justified in using eliminative induction to 
reject certain hypotheses. If the cause of the illness must be conjoined with 
its effect, then we can show that the bread is not the cause of the sickness 
by having someone eat it who does not get sick. 

Enumerative induction can be justified only when it is taken to be the 
same thing as finding a variety of positive instances. The more cases we 
find where different sorts of people in different circumstances ate the soup 
and then became ill, the more we eliminate possible causes for the sickness, 
and thus we make more probable the hypothesis that the soup is the cause 
of the sickness. Initially, the soup is just one of a great many possible causes 
-namely all the factors that are common to the ten sick children. The 
number of these factors is lessened a great deal the more we find a variety of 
positive instances, and hence the ratio of i (the soup) to the number of 
other possible causes becomes numerically lower. Of course, we can never 
say what that ratio is since we do not know what all of the possible causes 
are. All we can do is to improve the odds in favour of the hypothesis we 
have proposed. 

The objection may be raised that eliminative induction and finding a 
variety of positive instances will never give us reason to believe that the 
odds in favour of an hypothesis are very good. That is true. But still we 
will have reason for choosing among any competing hypotheses, and that is 
sufficient to make the provisional acceptance of one of them and the rejec- 
tion of the others rational. 

I have presented the case of the sick children in an over-simplified way. 
We would not treat all of the factors common to the sick children as 
possible causes; most of them, in fact, such as that the children all sat in 
chairs while they ate, all wore clothes, etc., we would never suppose were 
possible causes. That is because we would begin our investigation already 
committed to many general empirical claims such as that sitting in a chair 
does not cause a stomach-ache. Our commitment to these empirical 
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claims, if rational, would need to be based upon the use of inductive 
methods in other contexts. 

In addition to eliminative induction and finding a variety of positive 
instances, we could support the hypothesis that the soup caused the sick- 
ness by making predictive inferences, such as that the soup will be found 
to contain food poisoning. If the inference is borne out, then that makes the 
hypothesis in question more probable than competing hypotheses for 
which there are no successful predictive inferences, other things being 
equal among the hypotheses. If the soup is the cause of sickness, then it 
would contain food poisoning; therefore, there would be nothing a priori 
improbable in our finding food poisoning in the soup. But if the soup were 
not the cause of the sickness-which would be the case if some competing 
hypotheses were true-then our finding in it food poisoning, out of all the 
logically possible substances we might find in it, would be a priori im- 
probable. (Again, I am assuming for the sake of simplicity that no other 
empirical knowledge is relevant to the case and thus that it is legitimate to 
treat all logically possible alternatives on a par.) Therefore, if we were to 
accept an alternative hypothesis from which no successful predictive 
inferences had been made, it would need to be the case that something 
very improbable had occurred, which otherwise would not need to be the 
case. Therefore, the soup hypothesis is on this basis the more probable of 
the two since, unlike the alternative hypothesis, it does not require that 
something very improbable has occurred. 

If we bring in considerations of other empirical knowledge relevant to 
the case, then we can see how it is that the probability of an hypothesis is 
increased more relative to the probability of other hypotheses the more it is 
that predictive inferences from the original hypothesis were initially 
unexpected. The more unexpected an inference, in the light of other 
empirical knowledge-such as that in our example the soup was canned by a 
very reliable canning company that had not had a bad batch of soup in 
fifty years-the greater would be the improbability of the actual success 
of the prediction if a competing hypothesis were correct. We are justified, 
therefore, other things being equal, in accepting provisionally that hypo- 
thesis from which more predictive, especially if unexpected, inferences 
have successfully been made than is the case for competing hypotheses.3 

West Virginia University 

31 am indebted to George Bowles, Theodore Drange, Henry Ruf, Clif Perry, and 
Renford Bambrough for very helpful comments on earlier versions of this paper. 
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