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Enumerative (Naive) Induction



Copernican revolution

1. Crucial developments in the emergence of modern science in the

western world took place during the late sixteenth and the

seventeenth centuries.

a.) Galileo Galilei (1564–1642) making quantitative

experiments,

b.) Isaac Newton (1642–1727) published his work on

mathematical physics in 1687,

c.) Nicolaus Copernicus (1473–1543) published his

theory of the motions of the planets in 1543,

d.) Johannes Kepler (1571–1630) improved Copernicus’s

theory,

e.) telescope (around 1608) and microscope (around

1590) were developed.
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Bacon’s Method

1. In the face of new discoveries and theories, new scientific methods

need propagation and systematisation.

2. Francis Bacon’s (1561-1626) method rests on two pillars:

observation and induction

• We observe without prejudice (Bacon’s theory of

idols) and,

• we record what we have observed.

3. The results of observations are expressed in observational

statements.

4. Observations/observational statements are then used to formulate

universal generalisations, that is, scientific laws and theories such

as:

• All metals conduct electricity.

5. Scientific theories and laws are more complicated:

The law of reflection: the angle at which a beam of light strikes a

mirror is equal to the angle at which it is reflected

2
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Enumerative Induction

Enumerative Induction: we simply observe that some large

number of instances of some phenomenon has some characteristic

(say some salt being put in a pot of water dissolves), and then infer

that the phenomenon always has that property (whenever salt is put

in a pot of water it will dissolve).
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Inductivism

1. We may ask: When is it legitimate to infer a universal generalisation

from a collection of observation statements?

2. Inductivism: when a large number of observations of Xs under a

wide variety of conditions have been made, and when all Xs have

been found to possess property Y, and when no instance has been

found to contradict the universal generalisation “all Xs possess

property Y”.

But the answer is a bit ambiguous:

3. What is “a large number of observations”?

4. What does “a wide variety of conditions” mean?
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Principle of Induction

1. We have formulated a principle of reasoning that sanctions inference

from the observation of particular instances to a generalisation.

• Let us bracket worries about the number of

observations, etc.

2. We will focus on a more important question:

3. Would the inductive method produce knowledge if we did use

it?
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The Problem of Induction and

Inductivism



David Hume

David Hume (An Enquiry Concerning Human Understanding) called

into serious question the thesis that we have any logical or rational

basis for any inductive generalizations – that is, for considering any

predicate (past experience) to be projectible.

6



David Hume

Hume divided all reasoning into two types:

1. relation of ideas:

a.) Propositions whose content is confined to our

concepts or ideas.

b.) We can “prove” them deductively – their negation

leads to contradictions.

For example: Bachelors are unmarried.

2. matters of fact:

a.) Propositions that go beyond the nature of our

concepts and tell us something informative about the

actual world (ampliative reasoning).

b.) They can be only derived from the senses because the

ideas involved are logically unrelated, and thus not

deductively provable.

For example: Paris is the capital of France.
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David Hume: matters of fact

1. Some of our knowledge is based on experience: it is windy, cloudy,

cold. . .

2. Other knowledge based on my memory of my perceptions: it was

very windy last week in Prague.

3. I also have many beliefs about things that I have never observed

such as: The Sun will rise tomorrow.

• I have seen the sun to rise many times in the past.

• What is the foundation of our inferences from the

observed to the unobserved?

8
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David Hume

1. Hume argued that reasoning that goes beyond past and present

experiences is based on the relation of cause and effect.

• We have observed many people to jump and land.

• We have observed that sunlight makes objects

warmer.

2. How can we establish knowledge of the cause-effect relations to

which we appeal in making inferences from the observed to the

unobserved?

9
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David Hume

1. Do we have a priori knowledge of causal relations? Can we look at

an effect and deduce the nature of the cause?

• Hume answers negatively.

• For a person who has had no experience of fire or

snow, there is no way to infer that the former will feel

hot while the latter will feel cold. Observing the

cause, we have no way to deduce the effect, Hume

argues.

2. All of our knowledge of causal relations must, Hume argues, be

based upon experience.
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David Hume

1. When one event causes another event, we might suppose that three

factors are present – namely, the cause, the effect, and the causal

connection between them.

Example of Cause And Effect

Suppose that one billiard ball lies at rest on a table while

another moves rapidly toward it. They collide. The ball that

was at rest begins to move. What we observe, Hume notes,

is the initial motion of the one ball and its collision with the

other. We observe the subsequent motion of the other. This

is, he says, as perfect a case of cause and effect as we will ever

see.

2. Hume fails to find any causal relation between the events.
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Humean analysis of causation

1. We can notice with Hume that in our example:

a.) Events of type A precede events of type B in time.

b.) Events of type A are constantly conjoined in our

experience with events of type B.

c.) Events of type A are spatio-temporally contiguous

with events of type B (there is spaciotemporal

proximity between both events).

2. We cannot use a priori reasoning to deduce that the moving ball will

produce motion in the one at rest.
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David Hume

1. Hume pointed out that there is nothing logically inconsistent

imagining that:

• The moving balls jumps over another. The moving

ball vanishes upon the contact or that the ball that is

initially at rest remains fixed.

• You jump and not land at all or sunlight making

objects colder.

2. No matter how closely we examine the situations, the thing we

cannot see, Hume maintains, is the causal connection itself.
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David Hume

1. On the first observation of such a collision we would not know

whether the motion of the ball originally at rest occurred by

coincidence or as a result of the collision with the moving ball.

2. It is only after repeated observations of such events that we are

warranted in concluding that a genuine causal relation exists.

3. Causal connection itself is not an observable feature of the situation.

If it were an observable feature we would not need to observe

repetitions of the sequence of events. We would observe it the first

time.
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David Hume

1. So, according to Hume, we can only obtain our knowledge of cause

and effect by experience because there is no contradiction in

supposing that some particular causal relation does not hold.

2. What, then, is the basis for our judgements about causal relations?

Hume answers that it is a matter of custom or habit.

3. Causation is a matter of what is known as constant conjunction; A

causes B means A is constantly conjoined in our experience with B.

4. When we observe A, we expect that it will be followed by an event

of type B. This is merely a fact about human psychology; we form a

habit. There is no logical necessity in all of this.
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David Hume - logical circle

1. What the future behaviour of the objects in question, which we have

not yet experienced?

2. All such reasoning is based upon relations of cause and effect.

3. How can we establish knowledge of cause-effect relations?

4. We assume – or psychologically anticipate – that future cases of

events of type A will be followed by events of type B, just as in past

cases events of type A were followed by events of type B.

5. We assume that nature is uniform – that the future will be like the

past – that regularities that have been observed to hold up to now

will continue to hold in the future.

6. But what reason do we have for supposing that nature is uniform?
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David Hume - logical circle

1. If you say that nature’s uniformity has been established on the basis

of past observations, then to suppose that it will continue to be

uniform is simply to suppose that the future will be like the past.

That is flagrantly circular reasoning.

2. If you say that science proceeds on the presumption that nature is

uniform, and that science has been extremely successful in predicting

future occurrences, Hume’s retort is the same. To assume that

future scientific endeavours will succeed because science has a record

of past success is, again, to suppose that the future will be like the

past.
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Example

1. Let us take an inductive argument.

Inductive (deductively invalid) argument

Premise 1: N samples of sodium have been observed to

burn with an orange flame when heated with

a bunsen burner.

Conclusion: All samples of sodium will burn with an orange

flame when heated with a bunsen burner.
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Example

1. Suppose we adopt some principle and insert it as a premise into

inductive arguments to render them deductively valid

2. Let A be “samples of sodium” and B “burning with an orange flame

when heated with a bunsen burner”

Example

Premise 1: N As have been observed under a wide variety

of conditions and all were found to be Bs.

Premise 2: No As have been observed to be non-Bs.

Premise 3: If N observations of As under a wide variety of

conditions have been made, and all were

found to be Bs, and no As have been found to

be non-Bs, then all As are Bs.

Conclusion: All As are Bs

3. We have used unjustified principle of induction – it is not analytic

truth but with justification by experience, we again reach circularity.

19
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David Hume - We Keep Inducting Anyway

1. Of course, in order to survive we have to act in various ways and so

we have no choice but to assume that the next piece of fresh bread

we eat will be nourishing, that the Sun will rise tomorrow.

2. Hume also thinks that we will continue to make inductive inferences

because of our psychological disposition to do so, rather than

because they are rational or justified.

3. But if Hume is right, then it seems all our supposed scientific

knowledge is entirely without a rational foundation.
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Summary – Hume’s Grimm Future

1. Although our inductive reasoning is founded on reasoning about

cause and effect, this is no foundation at all since it is always

possible that a causal relation will be different in the future.

2. Hume argues that the only justification we have for such beliefs as

that the Sun will rise tomorrow, or that pool balls will continue to

behave as they do, is that they have always been true up to now,

and this isn’t really any justification at all.

3. Fundamentally, Hume’s problem with induction is that the

conclusion of an inductive argument could always be false no matter

how many observations we have made.
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Russell’s Turkeys

As Bertrand Russell (1872–1970) famously argued in the

Problems of Philosophy, sometimes inductive reasoning may be

no more sophisticated than that of a turkey who believes that

it will be fed every day because it has been fed every day of its

life so far, until one day it is not fed but eaten. The worrying

thought is that our belief that the Sun will rise tomorrow may be

of this nature.

22



Answers to Hume



1. There really are necessary connections

1. If there really are necessary connections between events then they

will ensure that the regularities we observe will continue to hold in

the future

2. One way to defend this would be to argue that necessary connections

do not need to be directly observed despite what Hume says.

3. We might, for example, argue that we know about necessary

connections by inference to the best explanation.

4. But we need to deal with Humean Occam’s Razor.
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1. Intermezzo – Occam’s Razor

1. The basic idea is that simpler theories are better (simplicity is a

virtue).

2. There are multiple formulations but let us consider two of them:

Formulation n.1: Entities are not to be multiplied beyond necessity.

Formulation n.2: Other things being equal, if Theory1 is more

ontologically parsimonious than Theory2 then it is

rational to prefer Theory1 to Theory2.
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Hume’s use of Occam’s Razor

1. Consider two theories about causation:

1.) A causal relation consists of nothing more than the

Humean analysis above reveals

2.) There is all what Hume says but also some kind of

necessary connection.

2. Hume points out that there is nothing that can be found in our

experience that will tell in favour of either one of these hypotheses

over the other.

3. These are two different hypotheses that agree about everything we

can observe; yet one of them posits the existence of something that

the other does not.

4. Hence, Hume argues, we should adopt the Humean analysis because

it does without metaphysical complications.
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2. Ordinary language dissolution

1. We can attempt to dissolve it – rather than trying to solve it – by

showing that it was not a genuine problem in the first place.

2. We could say that induction is rational by definition:

a.) It is reasonable to to fashion our beliefs in terms of

the available evidence. We have inductive and

deductive evidence.

b.) To ask whether we are justified in believing that the

Sun will rise tomorrow tomorrow is to ask whether it

is reasonable to base our beliefs on the available

(inductive) evidence.

c.) But basing our beliefs on evidence is just what it

means to be rational.

d.) To ask whether we should believe on the basis of

inductive evidence is tantamount to asking whether it

is reasonable to be reasonable.
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2. Ordinary language dissolution

1. We can reinforce the argument further.

2. Since the basic principles of inductive reasoning, like those of

deductive reasoning, are ultimate, it is impossible to find anything

more basic in terms of which to formulate a justification.

3. The demand for justification of our most basic principles is

misplaced, for such principles define the concept of justification itself.
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Intermezzo – How to Justify Deduction

1. Deductive inference is only defensible by appeal to deductive

inference and yet that doesn’t lead us to reject it as irrational, so

why is induction any worse off?

2. Induction must be justified by either a deductive or an inductive

argument. A deductive argument with the conclusion that induction

is justified would only be valid if at least one of the premises

assumes that induction is justified. On the other hand, an inductive

argument will only persuade us that induction is justified if we

already accept that inductive arguments support their conclusions.

Hence, there cannot be a non-circular or non-question-begging

defence of induction.
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2. Ordinary language dissolution

We can argue against this defence of induction by distinguishing between

two kinds of justification (Herbert Feigl (1950)):

1. Validation of a principle consists in a derivation of that principle

from other, more basic, principles that we accept.

• We can derive Pythagorean theorem from the

postulates of Euclidean geometry.

2. Vindication of a rule or a procedure involves showing that the rule

or procedure in question serves some purpose for which it is

designed.

• We can show that certain deductive rules preserve

truth.

• We cannot show that induction preserves truth.

• We cannot justify (vindicate) induction even if we do

not require an appeal to more basic rules.
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2. Ordinary language dissolution – another strategy

1. We could argue that we are more certain of the general rationality of

induction (maybe because how we use it in everyday life) than we

are of the validity of Hume’s argument against it

2. We can treat Hume’s argument like a paradox that leads to a

conclusion that must be false (that induction is always irrational),

and hence conclude that one or more of its premises must be false

(although we may not be able to identify which one).

3. Adopting this strategy commits us to the task of working out exactly

where the flaw is in Hume’s argument, and also to giving some

positive account of induction to replace Hume’s negative one
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3. Pragmatic Vindication

1. Reichenbach fully accepted Hume’s conclusion that we cannot prove

that nature is uniform.

2. For all we can know, every inductive inference we make in the future

may lead to a false prediction.

3. He attempted to construct a practical decision-theoretic justification

for the use of induction.
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3. Pragmatic Vindication

Nature uniform Nature not uniform

using induction success failure

not using induction success or failure failure

1. Suppose that the Nature is not uniform and we adopt some

non-inductive method.

2. Suppose that crystal gazing were to work consistently.

3. That would be an important uniformity, and it could be established

inductively.

4. If crystal gazing can produce consistent successful predictions so can

the use of induction.

5. If any method will succeed consistently, then induction will succeed

consistently.

6. If induction does not work, then no other method will work.

7. Therefore, we have everything to gain and nothing to lose – so far

as predicting the future is concerned – by adopting the inductive

method.
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4. Induction as the inference to the best explanation

1. Inference to the best explanation is a mode of reasoning that we

employ when we infer something on the grounds that it is the best

explanation of the facts we already know.

Exmaple when somebody doesn’t answer the door or the

phone, we usually infer that they are not at home

because that best explains the data we have.

2. We will talk about inference to the best explanation another time.
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5. Retreat to probable knowledge

1. This strategy amounts to modifying the principle of induction so

that it only sanctions the conclusion that all As probably possess

property B.

2. All scientific knowledge, it is sometimes said, is merely probable and

never completely certain; the more evidence we accumulate the more

certain we become but there is no end point to this process.

3. The probabilist argues that we can come very close to certainty and

that is all we need for the justification of scientific knowledge.

4. Hume’s conclusion, however, is not merely that we cannot be certain

of the conclusion of an inductive argument. It is more radical. We

can have no reason at all to believe it to be true rather than false

since we have no reason to believe in the uniformity of nature.

5. The retreat to probable knowledge does not give us any new grounds

to believe in the latter, so it does not seem to solve Hume’s problem
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6. Hume’s argument is too general

1. Hume’s argument is supposed to apply to all forms of inductive

inference but that the description Hume gave of our inductive

practices was over simplistic.

• Sometimes we need only observe something a few

times or once before we conclude that it will always

behave in a similar way

2. It seems that if there really are such things as inductive inferences

then they are more complicated than the enumerative induction that

Hume considers.

3. We need to describe our inductive practices in more detail before

considering whether or not they are justified, but nonetheless it is

argued that Hume’s argument does not give us any reason to doubt

them just because they are inductive.
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Thank you!
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