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The Problem of Induction
Almost all our beliefs about the world consist in the unobserved. We assume that the unobserved will be, largely, like the observed. As Hume puts it, “From causes which seem similar we expect similar effects.”
 Induction
 tells us that the sun will (probably) rise tomorrow, bread will (probably) be nourishing, friends will (probably) not behave as enemies. But is induction rationally justified?

Hume, with whom this problem originates, says that it cannot be. Such a justification would require either that induction could be proved deductively, or that it could be proved inductively. We cannot prove it deductively because in a deductive argument the conclusion is contained within the premises, whereas with induction the conclusion is a future event. Furthermore, we know that inductive reasoning can be false – we might assume that people in other countries speak a different language until we travel; the chicken thinks humans will always bring it grain, until it is taken to be slaughtered.
 In an inductive argument, then, the premises can be true and the conclusion turn out to be false – this is incompatible with deductive logic. Equally we cannot justify induction on the grounds that it has proved an accurate system in the past (i.e., through induction) because to do so presupposes that induction is valid. As Hume argues, “It is impossible, therefore, that any arguments from experience can prove this resemblance of the past to the future; since all these arguments are founded on the supposition of that resemblance.”
 We cannot justify the claim that induction will work again in the future, therefore we cannot justify induction – to do so by this method would be circular.  Hume concludes that because it cannot be justified deductively or inductively then it cannot be justified, instead “All inferences from experience, therefore, are effects of custom, not of reasoning.”
 Hume is satisfied that we have no more reason for maintaining induction than habit: without induction we would not survive. But this argument is wholly unsatisfactory. We must presuppose induction to say that without it we will not be able to do anything. Hume’s arguments must lead to scepticism.

This scepticism should be qualified, however. Popper is right to argue that science does not rely on induction but assumes everything as a hypothesis until it has been disproved. So, for example, if I have observed a sunrise then I can discard the theory that the sun never rises. But this doesn’t help us in everyday life. If induction is not reasonable then we cannot say that we believe the sun will rise tomorrow. 

Justifying induction is important. It could be achieved in a number of ways. First, we could try to show that induction can be justified deductively. Second, that it can be justified inductively. Third, we could argue that it makes no sense to try to justify induction – and therefore Hume’s problem vanishes. Or fourth, we could concede that induction cannot be validated, but argue that it can be vindicated as an assumption. 
The problem with induction as deduction is that the conclusion of a deductive argument must be contained within the premises, must follow necessarily from the premises, and cannot be false if the premises are true. The argument:


P1.
Observed swan #1 is white


P2.
Observed swan #2 is white


P3. 
Observed swan #3 is white

C. All swans are white

Cannot be deductive because the conclusion is not contained within the premises. Furthermore, in this example it is possible that the premises are true the conclusion false. But we would generally say that an argument of this form is inductively valid. To justify induction as deduction we could take two routes: (1) find a hidden premiss which then entails the conclusion or (2) introduce an element of probability.

The above example could be justified if there were a hidden premiss such that:


P4. 
If three swans are of the same colour then all swans are of that colour

A general premiss might be:

P. If all observed objects of type X have property Y then all objects of type X have property Y

But this is simply introducing the inductive principle as a premiss – we would have to prove this premiss to be true, and so are back to square one. Alternative premises have been offered in the form of general principles. Mill argues that we should introduce a principle that a general principle of causation to the effect that every event has a sufficient cause, or of spatiotemporal homogeneity – which makes locations and dates irrelevant. The aim of these principles is to assert that there is regularity in the universe such that like causes will have like effects or, as Hume puts it, “Similar sensible qualities will always be conjoined with similar secret powers”.
 But if such principles could be demonstrated, they would prove too much. We accept that we can induce falsehoods – for example, that all Swans are white. A general principle required to legitimise induction as deduction would mean that the conclusions could never be false if the premises are true. Furthermore, the principles themselves are such that they could never be known to be true. If induction relies on a premiss that we cannot justify, then induction cannot be justified; an ontological defence is impossible. 
The alternative deductive justification is that inductive arguments only say something about the probability of the conclusion. For example, if I observe three white swans then it is likely that all swans are white. Russell argues that the more we observe a correlation, the more probable it becomes until it nears certainty, and that this is the best that we can get from induction:

“The most we can hope is that the oftener things are found together, the more probable it becomes that they will be found together another time, and that, if they have been found together  often enough, the probability will amount almost to certainty.”

This leads Russell to a different definition of induction. We can be justified, he says, in the belief that:
“(a) The greater the number of cases in which a thing of the sort A has been found associated with a thing of sort B, the more probable it is (if no cases of failure of association are known) that A is always associated with B.

(b) Under the same circumstances, a sufficient number of cases of the association of A and B will make it nearly certain that A is always associated with B, and will make this general law approach certainty without limit.”

By introducing this element of probability Russell escapes the problem that an inductive argument can sometimes be correct whilst having true premises and a false conclusion. By prefixing the conclusion with a level of probability, then finding the content of the conclusion false does not mean that the conclusion as a whole is false. So for example:


P. This dice has rolled a ‘6’ on 16 out of 20 rolls


C. There is an 80% chance that the dice will roll a ‘6’

Even if the dice does not roll ‘6’, the conclusion is not false. Therefore the argument is deductively valid. Except that it isn’t. It is not justified because the conclusion is not found in the premises – we do not know that 16/20 past rolls entails that there will be an 80% chance in the future without inducing that the probability is the same. It is difficult to see how those probabilities can be calculated – if I see a thousand swans and they are all white, what is the probability that the next one will be? As Hume argues, the term ‘probable’, as in ‘it is probable that the sun will rise tomorrow’ or ‘it is probable that all swans are white’ is just a way of saying ‘I think’, and so the question arises – is it justified to think that all swans are white? is it justified to think it probable that all swans are white? And we are back to square one. All attempts to prove induction through deduction are moribund.
If induction cannot be justified through deduction, can it instead be justified through induction? This seems the common sense solution – 

P. I have found induction to work in the past


C. Induction will work in the future

But as we have already noted, this argument presupposes induction and consequently cannot be a justification for induction. As Russell argues, we still have to ask, “Will future futures resemble past futures?”
 But circularity is not entailed if we distinguish levels of justification. So level one consists in arguments about things (swans, the sun, etc.); level two consists in arguments about arguments in level one; level three consists in arguments about arguments in level two etc. The rules of level 1 are induction. They are justified by induction on level two – but this induction does not concern objects, only theories about objects, and therefore is sufficiently distinct to avoid circularity. 
This avoids Hume’s contention, but is still unsatisfactory. The justification of each level presupposes the justification of the level above. Ultimately we have to provide some justification for induction outside of this system otherwise there is an infinite regression of unjustified theories. The system is a system of induction, and not a proof of it. This point has serious ramifications in that the same argument could well justify a different method of reasoning. 
Consider another method of induction, ‘counter-induction’, which holds the opposite: we expect the future to be the opposite of the past and the unobserved to be the opposite of the observed. If all the swans so far observed have been white then the counter-inductivist holds that the next one will be black. We might ask the counter-inductivist how they justify being counter-inductivist. They would respond that their technique has never worked in the past, and therefore that it must work in the future. We might ask why they can justify this justification, and they would reply that this justification has never worked in the past, so it must work next time. The counter-inductivist logic is equally justified by the levelled approach, but we would not say that it is reasonable, so we have no greater reason for arguing that induction can be justified by induction. If induction cannot be deduced or induced then by definition it cannot be validated. 

That need not suggest that induction is irrational, if we could argue that the question ‘can induction be validated’ is illegitimate. This analytic response says that we cannot prove the rationality of induction because induction is rationality and the question ‘is induction rational’ is analogous to the question, “Is the law legal?” and makes no sense.
 Induction is part of what we mean by the term ‘rational’. Strawson parallels induction with deduction:

“If someone asked what grounds there were for supposing that deductive reasoning was valid…we should have to answer that his question was without sense, for to say that an argument…was valid or invalid would imply that it was deductive”
 
Induction is part of our rational methodology, and that methodology is irreflexive. We cannot rationally justify induction, but that isn’t because induction is irrational, indeed it is for exactly the opposite reason – because it is what we mean by rational. Hume was wrong to raise this question in the first place, he was mistaken because he was asking us to turn induction into deduction, to hold it up to the same laws. The problem of justification is illegitimate.
But we are not attempting to prove induction as deduction. We are not attempting to justify induction always forming correct conclusions, which would be impossible, we just require induction to be true most of the time. In posing the question, ‘is induction rational?’ we are asking whether or not it is a useful and reliable method for predicting the future. We are asking whether we can be justified in using induction rather than counter-induction, for example. The analytic would respond that counter-induction is not rational, it is not part of reason, and therefore we would not be rational to use it. So let us consider counter-induction as something outside ‘rationality’ – Skyrms uses the label “brational” – we then have to answer the question: why should we use rationality rather than brationality?
 To say induction is justified simply because we happen use it, as the analytic might, is not to answer the question ‘are we justified to use induction’, it is a reincarnation of Hume’s Custom argument. The analytic, then, has simply shifted the question. By appropriating the term ‘rational’ and forcing us to replace it with ‘justified’, the debate has not been resolved. We still need a justification for using induction rather than alternative methods such as counter-induction, or for using any method at all. 
We have seen that induction cannot be validated, but that is not to say that we cannot be rational to work on the assumption of induction. It is my aim to show that induction can be vindicated as a pragmatic solution. Either there are patterns to the universe, or there are not. If there aren’t, then all is chaos and it doesn’t matter which method you use, none will be effective – so you might as well pick induction. If there are patterns, however, then sooner or latter induction will pick them out. So, for example, if coin tossing turns out to be a very effective method for predicting the future then the inductivist will realise that there is a correlation between coin tossing and the future and so adopt this into the inductivist account. If there is any pattern then there is some correlation. Induction recognises correlations. Therefore if any method works on level one (to use the inductivist framework) then induction will work on a higher level. Induction, then, will be as reliable as any other theory at calculating the future. If any method of prediction will work, induction will. Therefore it is rational to assume induction. 
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