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INTRODUCTION 

·The problem of justification of induction has long been 

one of the central problems of empiricist epistomology. In order 

to understand the problem we have to be clear about the meaning 

of Induction or inductive inference. 

An inductive argument is that for which it is claimed 

that the premisses make the conclusion more probable than any 

equally detailed rival, although the argument is not deductively 

valid. In inductive inference premisses give the probab1ity 

of the conclusion; for example: 

c. s. 

'This A is B 

that A is B 

Therefore all A's are B' 

Peirce gives a definition of an induction. 

In induction, he says, "Ue generalize from a number of cases 

of which something is true, and infer that the something is true 

of a whole class". 1 

The problem of induction concerns the justification for 

the belief that future will resemble the past; or we can say that 

the problem as it is usually understood concerns all our 

beliefs about matters of fact which go beyond our 

experience or observation. 
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To· solve the problem of induction and to avoid 

Hume's scepticism, philosophers have put forward many 

I have taken up for discussion mainly three 

solutions. 

types of 

justification which have been provided in recent years. 

The first chapter is "A short Historico - Critical Survey 

of the Problems of Induction". The historical background does 

not show a continuous development of the problem in an 

unilateral direction, even though most of the thinkers who 

discussed this problem were empiricists. There have 

been various interpretations of induction and its utility has 

beeri judged 

times as 

historical 

in various ways, 

well. Chapter- I 

not only in past but in 

deals with the 

present 

various 

analysis of induction, with particular references 

to Aristotle, Bacon, Hill and Hume. 

The second chapter is an attempt to reformulate the 

problem. Actually Hume was not clear to himself as to what 

type of justification is required for induction, or what 

type of justification would be acceptable to him. He was 

rather confused about the solution of the problem. 

Some philosophers e.g. A. J. Ayer think. that Hume's 

problem of induction is a pseudo-problem. Others 

tried to r~formulate it and give it a more genuine form. 

have 

The 

been problem of induction which Hume raised has 



3 

reformulated in the following manner: How can the ultimate 

principle of inductive reasoning be justified ? Hany answers 

have been given to this question. 

The third Chapter is an 'Analytical Justification 

of Induction •. Those who subscribe to this type of 

justification maintain that principle of induction is itself 

analytic. Paul Edwards, P. F. Strawson, Nelson Goodman, S. 

F. · Barker, Asher Moore among others are the main 

representatives of the analytic ~pproach to the problem. 

The basic thesis of analytic justification of induction 

is that inductive inference is rational, and this is an 

analytic truth. Uhen we call any belief rational, it means 

that it is like the standard example. By saying that an 

inductive inference is correct is just to say that it has a 

form similar to that of standard example. An example will 

make the point clear. 

"Ue come to learn what the term 'green' means by being 

shown standard example of green objects like grass, leaves in 

spring, runner beans etc. After knowing this, whenever anyone 

describes other objects as green, ve will be able to understand 

that they are like the standard e~ample. It is nonsensical to 

ask whether standard green objects. are really green. 

Similarly we cannot question whether the examples of correct 

inductive inference by which we have been taught the meaning 
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of 'Correct inductive inference' really are correct". 2 

In the fourth chapter 'Inductive Justification of 

Induction' has been discussed. This Justification is called 

inductive because it claims the success of induction as evidence 

for the regularity holding in future, which our normal inductive 

procedure assumes. Hume holds that there is a circularity In 

this type of justification. Inductlvlsts have seriously tried to 

solve the problem by showing that induction can be justified 

without circularity. They argue that induction Is a reliable 

guide for our expectations because it has worked well so far. 

Inductive justification was first explicitly proposed by 

C.S.Peirce in 1877-78. R.B.Bralthwaite and Max Black are two of 

the staunchest supporters of non-circularity of 

justification of induction. They claim that 

inductive 

inductive 

justification is not circular in the ordinary sense, but only in 

the sense that the conclusion asserts the correctness or 

reliability of the rule of inference by which it is reached. 

They claim that this kind of circularity does not spoil the 

cogency of an argument. 

The fifth chapter deals with the 'Pragmatic Justification 

of Induction'. Herbert Feigl and Hans Reichenbach are 

proponents of this kind of justification. It has been developed 

in recent years in many writings of Uesley Salmon. The attempt 
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is to show that if a desire to make correct prediction is 
I 

presumed, one ought to adopt the rule of induction, rather than 

any other rule. It is maintained that it is rational to adopt 

this rule because it is uniquely suited as a means to attain 

correct predictions. 

Herbert Feigl distinguishes between -justification and 

vindication. According to him we can justify particular 

induction by reference to the general principle of induction, but 

we cannot justify the principle in the same way. Uhat we can do 

is to ask for a vindication of the adoption of the rule of 

induction. Such·a vindication consists precisely in showing that 

if the goal of predicting the future is to be achieve¢, the rule 

of induction is the way to achieve it. This is the kind of 

justification provided by Hans Reichenbach for his straight rule 

/ ' 
of induction. U. C. Salmon has shown great resourcefulness in 

defending Reichenbach's view of "Praam•tic Justification of 

Induction". 

In the 'Concluding Chapter' an attempt has been made to 

clarify the problem of the _justification of induction by the 

comparative study of deduction and induction. The problem arose 

in course ~f the development of inductive logic; when this logic 

will be fully developed, the problem of induction can be dealt 

with more adequately. 
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It is true that till today there has not been any 

generally agreed solution of the problem, though a good deal of 

clarification has .been made. The problem of induction perhaps 

can be satisfactori~y tackled, if we can develop the logic of 

confirmation. The logic of confirmation may supply us the rules 

by means of which induction may be justified. Som~ recent 

developments in this field have also, been taken up briefly. 
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CHAPTER I 

J 

A SHORT HISTORICO-CRITICAL SURVEY . . 

OF THE PROBLEM OF INDUCTION 

ARISTOTLE•s VIEW 

In the history of philosophy Aristotle was the first 

philosopher who made a systematic treatment of Induction, 

although he never used the ter~ 'Induction'. Uhat he called 

'Epagoge' is roughly equivalent to what is called 'Induction' in 

literature. 

Aristotle's use of the term 'Epagoge' is not exactly the 

same as that of the term Induction, as it is used in contemporary 

literature. Therefore we should be careful in explaining what 

Aristotle actually meant by Induction. Aristotle mentions two 

forms of Induction: 

1. Intuitive Induction 

2. Induction by simple enumeration 

Let us try to understand the second one first. 

According to Aristotle "For all conviction is produced 

either by syllogism or by inductio~."l From this it follows that 

Aristotle tries to understand induction in contrast to syllogism. 
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"A syllogism is an argument of some such form as 'All animals are 

mortal, ~11 men are animals; therefore all men are mortal'.· Her~ 

the predicate is proved to hold-of the subject of the conclusion 

by means of a middle term, and the conclusion is said to be 

mediated by, or grounded in, its premisses". 2 

gives of induction is the following. 

The example he 

Han, the horse, and the mule are long-lived; 

Man, the horse, and the mule are all the bileless animals. 

Therefore all the bileless animals must be long-lived. 

The modern logicians will agree with Aristotle that the 

above is an example of induction, provided that the words "must 

be" in the conclusion is not taken seriously. According to them 

the premisses of the above argument do not guarantee the truth of 

the conclusion. The premisses supply only ~artial evidence for 

the conclusion. But Aristotle would insist the words "must be" 

should -be taken seriously and the premisses of the above argument 

guarantee the truth of the conclusion, because for him, man, the 

horse, and the mule, constitute all the bileless animals, i.e. 

there are no bileless animals which are other than man, the 

horse, the mule. 

In the opinion of the modera logi~ians the above example 

of induction as it is explained by Aristotle is actually a kind 

of deduction. A deduction or a deductive argument is one in 
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which it is impossible for the premisses to be true and the 

conclusion false. If we take Aristotle's account of induction as 

it is exemplified above, it turns out to be a deductive argument 

rather than an inductive one. But certainly the above example is 

not an example of what Aristotle calls 'syllogism'. 

The essential property of a syllogism is that, in it the 

conclusion is established with the help of the middle term. This 

characteristic is absent in the above argument. For this we 

should noi blame Aristotle for confusing deduction with 

induction, because Aristotle never claimed that induction is 

opposed to deduction; rather he claimed that induction is opposed 

to syllogism as we have already pointed out. So induction, for 

Aristotle is an inference from particular to general without the 

mediation of the middle term. But in the above example of 

induction we are establishing the conclusion which is a general 

truth by an 'enumeration of all the sub-classes or Instances. 

Therefore it is sometimes called enumerative induction or Perfect 

induction. 

Induction and syllogism according to Aristotle are the 

two fundamentally different modes of advance in thought. Since 

an induction Is a passage from particular to universal, it should 

be regarded as a real inference and an advance_in thought. But 

it may be objected that we do not really make any advance in 

thought by means of the above type of inference. 
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This is a mistaken criticism for in saying that all 

bileless animals are long-lived, "we are further on the way 

towards apprehending a rational connection". 3 Therefore 

enumerative induction is a different kind of argument than a 

syllogism and moreover by means of this inference we make genuine 

advance in thought. 

But the question is: How do we know the truth of the 

universal proposition that man, the horse and the mule constitute 

all the bileless animals ? This is a general truth which 

establishes a connection between some species and a genus. In 

order to know this we have to know that all the individuals are 

under those species are connected with that genus. In other 

words, to say that man, the horse, and the mule are bileless 

animals is to say that all the members of the species of man, 

horse and mule are bileless animals. Unless we can establish the 

latter connection we are not in a position to say ·that the former 

connection holds good. So the question is: How do we know that 

all men, all horses and all mules are bileless animals ? In 

order to answe~ this question we have to step into the notion of 

intuitive induction. 

The insight of Aristotle in answering this question may 

be compared with that.of the Naiyayikas of Indian Philosophy. 

According to Nyaya whenever we have the sense experience of a 

particular individual, we also have experience of the universal. 
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tJhen for example we see a particular cow, we also see the essence 

of a cow in"it, and through the apprehension of this essence we 

can apprehend all those individuals which have this essence and 

thus we are some how aware of all the cows of the world. This 

kind of apprehension is done by what is called perception through 

universal Samanya-Lakshana-Pratyaksha. 

In order to explain how this universal content is 

established in the soul, Aristotle says "from perception arises 

memory and from repeated memory of the same thing experience. 

And from experience i.e. when the whole universal (the one 

distinct from the many and identical in all its instances) has 

come to rest in the soul - there comes the beginning of art and 

science-of art if the concern is with becoming, of science if 

with what is". 4 

Thus according to Aristotle, these states of knowledge 

arise ultimately from perception. He writes, "The soul is so 

constituted as to be capable of this. To be more precise; tJhen 

an infima species has made a stand, t~~ earliest universal is 

present in the soul; for while what we perceive is an individual, 

the faculty of perception is of the universal - of man, not of 

(e.g.) the man Callias". 5 

Thus for Aristotle both science and arts come to men 

through experience or what may be called sense perception which 
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is a "congenial discriminative capacity" possessed by men qua 

anim~ls. Uhen we have mainly notions gained by experience, we 

have one universal judgement about a class of objects. 

Thus it is clear that the knowledge of the universal is 

obtained through an intellectual intuition which is sometimes 

called intuitive induction. But this intellectual induction is to 

be distinguished from Cartesian intuition.because this state of 

knowledge is not "innate in a deter~inate form". It is a kind of 

induction which exhibits "the universals as implicit in the 

clearly known particular". 6 

Since according to Aristotle scientific knowledge is 

discursive and is acquired through demonstration, and since 

demonstration cannot be the basis of demonstration, it must ·be 

preceded by this intuitive induction which gives us the knowledge 

of the primary premisses which serve· as the premisses of the 

demonstration. Therefore intuitive induction lies at the very 

root of demonstration which produces scientific knowledge. 

Aristotle writes "It will be intuition that apprehends the 

primary pr•misses - a result which also follows from the fact 

that demonstration cannot .be the originative source of 

demon~tration, nor consequently, of scientific knowledge". 7 

Thus the knowledge of the universal acquired through 

intuitive induction constitutes the primary premisses of the 
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demonstration or what may be called syllogism. And this 

intuitive induction is gained through sense perception. This is 

why we have said that the basic insight of Aristotle resembles 

very much that of the Naiyayikas when they say that an universal 

is known 

universal 

through sense perception and 

that we come to perceive all the 

it is through 

members that 

this 

fall 

within the class determined by that universal. Uhen for example, 

we know Callias qua man we know also all the members of the class 

Han and when we know the red colour qua extended we can make the 

universal judgement that all colours are extended. 

Ue may conclude by pointing out some differences between 

Aristotle's view on induction and the mod~rn view. Modern 

logicians claim that the premisses of an Inductive argument 

supply only partial evidence for the conclusion. So the 

conclusion of the inductive argument is never claimed to be 

certain. If the premisses are true the conclusion may be said to 

be true in all probability. In other words premisses yield a 

probable conclusion; there is no necessay connection between the 

premisses and the conclusion In an Inductive argument. The 

modern logicians contrast Induction with deduction In this 

respect. 'The essense of a deductive argument is, according to 

them, that the relation between the premisses and the conclusion 

Is necessary. If the premisses are true In a deductive argument 

the conclusion must also be true. But Aristotle did not contrast 

Induction with deduction. That is why for Aristotle induction 
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does not yield probable conclusion. The premisses of enumerative 

induction supply conclusive evidence to the conclusion and thus 

there is a necessary connection between the premisses and the 

conclusion of an inductive argument. Therefore In the case of 

inductive argument Aristotle said that the conclusion must be 

true also. 

The charge againsi Aristotle that his theory of induction 

is not different from what we call deduction may be valid. But 

it may be pointed out at the same time that there is a difference 

between induction and syllogism. Aristotle contrasts his 

enumerative Induction with syllogism in which the conclusion is 

arrived at by means of a middle term. From this it follows that 

deduction is of two varieties - i.e. 'syllogistic deduction and 

non-syllogistic deduction'. Aristotle's enumerative induction 

falls under non-syllogistic deduction. 

Although enumerative Induction and intuitive Induction 

seem to be two entirely different processes of knowing the 

universal, yet both of them are classified under inference which 

he calls Induction, because both of them arrive at general 

proposition from particular proposition. According to Aristotle 

induction is a process by means of which we·can go to the general 

from the particulars. 

syllogism will be 

But in syllogism it never happens. 

falllclous in which the premisses 

That 

are 

particular and the conclusion is universal. According to rules 
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of syllogism universal proposition cannot be inferred from 

premisses all of which are particular propositions. The 

conclusion of the syllogism can never be wider in scope than the 

premisses, but the conclusion of an inductive argument is wider 

in scope from the premisses. If the conclusion of the syllogism 

is universal then at least one of the premisses ~ust be 

universal. In order to ascertain.the truth of that universal 

premiss we can take the help of the another syllogism where that 

premiss is the conclusion. But this conclusion again must be 

derived from atleast another universal proposition. All such 

universal premisses cannot be ascertained by syllogism because 

that will lead to an infinite process. Therefore atleast some 

universal premiss must be capable of being ascertained by some 

non-syllogistic method. This non-syllogistic method is what is 

called induction by Aristotle. Aristotle's notion of intuitive 

induction seems to be absent in modern logic. This intuitive 

induction also is a sure source of knowledge. So the modern view 

that the notion of induction is connected with, the notion of 

probablity is absent in Aristotle. Therefore Aristotle's view of 

induction may not be accepted by the modern logicians. But from 

it, it does not follow that Aristotle did not have the notion of 

induction, which is different from his notion of syllogism. 

107476 
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BACON•s INDUCTIVE METHOD 

Bacon is strongly dominated by the idea that his 

philosophy of induction will help mankind to discov·er new facts 

in sciences. Bacon introduces his method to overcome the 

shortcomings of Aristotle's method, and he also wants to give 

novelty in sciences. ·Although Bacon accepts the main outline of 

Aristotle's Inductive-Deductive theory of scientific procedure, 

yet he refutes minute details of the procedure. Out of a few 

observations Aristotelians leap at once to sweeping general 

conclusions in their method. But a single contradictory instance 

can upset it, because they ignore ·the importance of negative 

instances. 

According to Bacpn 'Induction' is primarily observation 

and collection of facts. He says, "Han being the servant and 

interpreter of nature, can do, and understand so much and so much 

only as he has observed, in fact or in thought,or the course of 

nature; beyond this he neither knows anything nor can do 

any~hing". 1 

Bacon regards Induction in the light of analogy. 

According to him the things analogous must be discovered and 

correctly observed. Bacon uses similarity as an instrument in the 

aid of his method. 
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There are some important stages in Bacon's Inductive 

method. According to him we should collect a large number of 

instances in which the phenomena under investigation occur. 

Consequently he stresses that, "A natural and experimental 

history must be pr~pared sufficient and good". 2 

Bacon says that after establishing facts in a particular 

science we should discover the correlation among them. There may 

be some accidental correlation among them. For the removal of 

accidental correlation he propounds the 'Method of exclusion'. 

By this method we can distinguish essential correlation from 

accidental correlation. 

In Bacon's inductiv$ method 'Negative Instances' are very 

important. By Negative Instances he understands that if a 

certain phenomenon is being investigated, instances must be found 

in which this phenomenon is absent. Bacon says that we can find 

out the essential correlation by the table of presence, table of 

absence, and the table of degrees. 

According to Bacon when instances have been collected by 

observation then we should arrange them in the following 

systematic 'Tables of Investigation'. All the examples used in 

explaining the tables have been taken from Bacon's book 'Novum 

Organum'. 
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1. Table of Presence: In this table the phenomenon is present 

in all the instances; for example, if "the subject to be inquired 

into is heat, we should include in our table the sun, lightining 

flame, burning glasses, the blood of mammals, hot iron etc."3 

2. Table of Absence: In this table· the phenomenon is absent in 

all the instances. The negative table of heat would contain such 

instances as "moon's rays, blood of fish, dead animals". 4 

3 Table of Degree: In this table the phenomenon is in various 

degrees; 

flames". 5 

tor· example "heat is unequal in various kind of 

Later development of 'Induction' is based on these 

tables. Some philosophers are heavily influenced by these 

tables. For instance, Hill's methods of Agreement, Difference and 

Concomitance Variations are based on these tables. 

According to Bacon after collecting the instances by 

these three tables we should proceed to induction by exclusion or 

rejection of non-essentials. For example, as it is noticed that 

mammal's blood is hot and fish's blood is cold, then, the hasty 

conclusion that blood of all animals is hot is rejected. 

Bacon says that in some cases it is difficult to find out 

essential correlation merely by inspecting Table of Presence, 
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Table of Absence, and Table of Degrees. According to him there 

are different types of 'Prerogative Instances', which have 

important roles for the search of essential correlation. In 

'Novum Organum' he says, that we should "Understand 

characteristics of the .phenomenon selected from great 

miscellaneous mass of fact which occur in nature ............ " 6 

There are 27 'Prerogative Instances' but the following 

are the principal ones among them: 

1 Solitary Instances: Solitary Instances are those which 

exibit the nature under investigation in subjects which have 

nothing in common with other subjects except that nature. 

2 Glaring or striking Instances: Glaring or striking instances 

are those "which .exhibit the nature in question naked and 

standing by itself, and also in its exaltation of highest degree 

of power". 7 

3 Clandestine Instances: These instances are just the opposite 

of the striking ones. They exhibit the nature under 

investigation in its lower degree of ~ower. 

4. Instance of the Finserpost: Bacon not only gives us a method 

of discovery in science, but he also tries to give a method by 

which, choice can be made between rival discoveries, this method 
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is "Instance of Fingerpost". This is a famous and important 

'Prerogative Instance'. According to Bacon when a particular 

experiment will enable us to decide between two rival theories, 

then that experiment may be called 'Crucial Instance' or 

'Instance of Fingerpost'. 

theories will be better. 

It's result decides which of the two 

Bacon himself suggests a crucial instance of this type, 

to decide between two hypothesis about the ebb and flow of the 

tides. "The first hypothesis wa~- that the tides .are in advance 

and retreat of water, and analogy to water rocked to and fro in a 

basin. The second hypothesis was that the tides are in a 

periodic lifting and falling of water. The basin hypothesis 

would be falsified if it could be shown, that the temporally 

coincident high tides on the shores of Spain and Florida were not 

accompanied by ebb tides elsewhere". Bacon suggested that a 

"study of tides on the coasts of Peru and China would settle the 

issue". 8 

But we see that a number of natural instances are 

interrelated at the same time. If a natural instance A is 

correlated to a natural instance B, an observer must try to find 

out the important relations that simultaneously hold with A and 

condition A. Similar observation must be made with relation to B 

as well. The basin hypothesis seems oversimplified, because it 

takes the two related fact namely 'the coasts of China' and 'the 
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coasts of Peru' without taking into consideration the important 

conditioning factors of the events, such as the nature of oceanic 

winds, gravitational pull, oceanic currents and other such 

ecological factors. In short, natural phenomena are not devoid 

of conditioning .Instance and therefore should not be treated in 

isolation. Here, however an attempt is not being made to solve 

the problem of choosing between rival theories. 'All that is 

being done is to point out the short-comings of Bacon's method 

shown in the Fingerpost example. 

According to Bacon the task of 'Inductive Hethod' is to 

discover what he calls 'Forms' of given nature. Forms are 

necessary and sufficient conditions of nature. The world is 

ultimately made of by the existance of a small number of simple 

forms. 

Aristotle says that there are four causes, but according 

to Bacon there is only one cause that is "Formal Cause'. The ~o

called other causes "are desultory and superficial and of 

scarcely any avail towards real and active knowledge". 9 The work 

and aim of human knowledge is to discover the Form of a thing. 

Bacon says that Forms are universal and essence of things. 

Universe is a collection of substances. 

Bacon's 

Formal cause. 

Forms are neither platonic nor Aristotelian 

He quotes with approval of Plato's dictum that 
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nForms·are the true objects of knowledgen, but he felt that Plato 

committed a mistake by separating the Forms or ideas from the 

things themselves. Plato regarded 'Forms' in an abstract and 

intellectual way. Bacon says that 'Forms' are not additional 

realities - copies or shadow or abstract entities. They are the 

very essence of things. 

According to Bacon nThe Form of any given nature is such 

that given the form the nature infallibly follows. It is always 

present when the nature is present and universally implies it, is 

constantly inherent in it. Again the 'Form' is such that if it be 

taken away the nature infallibly vanishes. Therefore, it is 

always absent when nature is absent and implies its absence and 

inheres in nothing elseu 10 

Bacon points out that the Forms show the relations among 

'simple nature'. According to him.there is a limitation of the 

number of simple forms and the various combination of these 

simple nature constitute objects of our exprience. Bacon says 

that if we are able to know them or discover them it will be easy 

to build up the entire knowledge of ~he universe. 

In Book II of 'Novum Organum' Bacon writes uuhen I speak 

of Form, I mean nothing more than those laws and determination of 

absolute which actually govern and constitute any simple nature 

as heat, light, weight in every kind of matter and subject that 
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is susceptible to them. Thus the form of heat and form of light 

is the same thing as the law of heat and law of light."11 

The whole concept of 'Form' is debatable. Uhat·does he 

mean by relations among 'simple nature' ? Is there any such 

thing as the simple nature of a thing ? If we hypostatise that 

nature is in continuous flux or the simple nature is· relative 

then what type of relations can be called Forms ? By talking of 

Forms of heat, whiteness, is he not falling back into a 

metaphysical trap, which he is trying to avoid ? If a scientific 

method leads to the search of such Forms then that method 

definitely seems metaphysically value-loaded. 

Bacon accepts Form as a separate category. 

It seems that here 

But if Form is 

universal then all the criticism of Resemblance philosophers 

against universalists will arise in this context.In consequence, 

this reminds one of the famous controversies 

Resemblance philosophers and· u~iversalists. 12 

between the 

If Form is taken as 'Laws• the confusion is magnified, 

not resolved. Laws are universal but they are not universal in 

an absolute sense. Every law is an approximate law. It cannot 

be either ultimately true or fals~. The history of science bears 

evidence to repeated revisions in the basic laws of natural 

science. The example of the law of heat is an exemplary case. 

Heat has been explained at different times and simultaneo~sly by 

different laws. Two different laws sometimes can be employed for 
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the same subject-matter e.g. "a liquid cannot be both a system of 

discrete particles and also a continuous medium; though laws 

dealing with the properties of liquids adopt, one assumplon in 

. 13 some cases and the opposing assumption In others". If 

Baconian Forms are to be treated as scientific laws then there 

arises a problem of finding laws which satisfy the definition of 

Forms. 

Science in its progress has not followed the Baconian 

Method. The process of scientific discovery involves an 

.important act of judgement. Bacon gives the importance to the 

operation of collection of facts. But he fails to see how deeply 

the act of judgement must be involved in the effective collection 

of facts. 

There may be many causes of a thing but Bacon says that 

any phenomenon cannot have more than one cause. This seems 

unacceptable. Bacon does not make clear how the first vintage 

(or the first attempt at the Interpretation of nature drawn from 

the tables) is to affect the subsequent steps of inquiry. 

J. G. Crowther says in his book 'Francis Bacon' that 

"Perhaps Bacon has not taught anybody a method, but he found out 

and described essential features of the inductive method". 14 It 

is said that Bacon invented the 'Inductive Method' but it is a 

controversial point. According to .some philosophers Inductive 
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Method had already beeen introduced before Bacon. 

It should be appreciated that Bacon was the first man who 

gave a particualar experiment, namely 'Instance of Fingerpost', 

by which a choice can be made betwees rival discoveries or rival 

theories. His technical contributions t~ the analysis and 

development of Inductive Method are also important. 

Though Bacon's method is full of shortcomings and 

ambiguities yet it is highly interesting and informative. This 

is a striking example in the history of science where one's 

failures and fumbling moves have also been educative. 
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J. s. MILL ON INDUCTION 

As an empiricist Mill believes that all knowledge is 

derived from experience, and ideas are combined through the laws 

of association. In other words, our knowledge is derived from 

specific aposteriori facts. He says that basically all reasoning 

is inductive. 

Accordin& to Mill Induction is a process of inference 

which consists in "The operation of discovering and proving 

general proposition" 1 . He believes that discovering general 

propositions is not a matter of inventing anything, but a process 

of finding out the tru~ statements about the world or about valid 

inference. By this process we conclude that what is true of 

certain individuals of a class is true of the whole class or that 

what is true at certain time will be true in similar 

circumstances at all times. 

Mill argues that "Induction depends on a belief in the 

uniformity of nature" or we _can say that uniformity of nature is 

a fundamental principle of Induction. He says that the very 

statement of what induction is, requires an assumption concerning 

the order of the universe and the course of nature. The 

assumption is that "there are such things in nature as parallel 

cases; that what happens once will,under a sufficient degree· of 

similarity of circumstances, happen again". 2 
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This assumption may be expressed in various ways: that 

nature is uniform, that universe is governed by general laws, 

that the same cause under similar circumstances will be 

accompanied by the same effect, or that the future will resemble 

the past. All these expressions mean that nature behaves in the 

same way under the same circumstances. The phenomena of nature 

are governed by fixed laws. For example, fire burnt in the past, 

it will burn in future also under the same ·conditions. 

According to 11ill uniformity of nature does not mean 

that there is no variety of nature. "The course of nature,in 

truth, is not only uniform, it is also infinitely . 3 
various" . 

" ....... the contemplation of that uniformity in course of nature 

which is assumed in every inference from experience, one of the 

first observations that present themselves is, that the 

uniformity in question is not properly uniformity, but 

uniformities" 4 . 11ill distinguishes two types of uniformities, 

i.e. uniformities of coexistence and uniformities of succesaion. 

Uhen we affirm that 'all crows are black' we assert a uniformity 

of coexistence. Ue assert that the property of blackness 

invariably coexists with the properties which constitute the 

class of crows. On the other hand the uniformities of succession 

are causal uniformities and depend upon the law of universal 

causation. 

11ill says that there are various phenomena of nature 



28 

which are governed by· the same law. Although they are different 

from one another, they are similar in nature and governed by the 

same law. For example, ebb and tide, motion of planets, 

gravitation of the earth are different from one another yet they 

are governed by the same law of attraction. 

Hill maintains that uniformity of nature is based on 

experience. It is an induction by simple enumeration derived from 

a large number of similar instances. However he also accepts that 

uniformity of nature is the ground of induction. 

But here the problem arises that the uniformity of nature 

is the ground of Induction and induction by simple enumeration is 

the ground of the uniformity of nature. l~duction by simple 

enumeration relies upon the uniformity of nature, then how can it 

prove the uniformity of nature ? Thus Hill's argument for the 

uniformity of nature involves paradox. 

Hill maintains that there is no other uniformity in the 

events of nature than that which arises from the law of 

causation. According to him the notion of cause is the root of 

the whole theory of induction. He says "The law of causation, 

the recognition of which is the main pillar of Inductive science, 

is but the familiar truth that invariability of succession is 

found 

some 

by observation to obtain between every fact in nature and 

other fact that has preceded it" 5 . He adds that invariable 



30 

relation between events involving constant conjunction. He tries 

to dispense with the notion of necessary connection by defining 

cause as an unconditional and invariable antecedent. 

Mill says that universal causation 'that every event has 

a cause' is itself established by induction. There is a paradox 

in Mill's argument. On the one hand he says that our inductive 

process assumes the law of causation. On the other hand he says 

that the law of causation is itself established by induction. 

According to Mill the law of universal causation is 

justified by enumerative induction. He argues that enumerative 

induction is valid , if the confirmed generalizations have very 

wide scope and are confirmed by a wide variety of experiences. 

J.P.Day refutes Mill's defence of the law of causation. 

According to him "Hill's proof of the causal law is circular in 

the following sense. On the one hand he says that the law of 

causation 'Every event has a cause' is proved true by enumerative 

induction from the fact of the existence of nume~ous true causal 

laws such as '.Hal aria is caused by anopheles'. On the other hand 

he says that such a causal law is ,properly proved true by the 

method of difference - that is by a deductive argument in which 

it is shown to follow necessarily from the true premisses, one of 

- 7 
which is the law of causation." 
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Hill introduces five types of experimental methods for 

the search of causes. The experimental methods sometimes have 

been called by Hill 'The Methods of Eliminativ~ Induction.• 

Elimination is a process of negation. Ulth the help of this 

process accidental circumstances may be, excluded. But positively 

their function is the discovery and proof of a causal connection. 

According to Hil.l all inference from experience are made 

by means of these experimental methods. He says "If no 

discoveries were ever made by the methods ...... ,non were ever 

made by observation and experiment for assuredly If any were, it 

was by process of reducible to one or other of those ~ethods." 8 

Hill's inductive method of experimental enquiry is 

similar to the Bacon's famous table of presence, absence and 

degree~. Hill, like 'Hume', wishes to attribute the description 

of causation to the association of ideas. For example if we have 

always perceived A followed by B, this association is formed In 

our minds, and on the basis ~f it we conclude that A Is the cause 

of B. Hume had been unable to show that such subjective habit 

forms a logical. justification for the validity 

analysis. 

of causal 

Hill tries to solve this problem by advancing five 

experimental methods by which valid association of ideas can be 

distinguished. He explains these methods much more clearly than 

I . 



Bacon. Mill's well known methods are: 

(a) Method of agreement 

(b) Method of difference 

(c) Joint method of agreement and difference 

(d) Method of concomitant variations 

(e) Method of residues 
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These methods are the foundation of experimental enquiry. 

These methods are based on the law of causation. 

1. The Method of Agreement : This method is called the method 

of agreement because it requires a number of positive instances 

of a phenomenon which agree only in one other circumstance. They 

contain only one common antecedent. Hence the common antecedent 

and the common consequent are supposed to be causally connected. 

The method of agreement is a method of observation. It 

can find out the cause of a given phenomenon and also the effect 

of a given cause. According to Mill the canon of the method of 

agreement is as follows. "If two or more instances of the 

phenomenon under investigation have only one circumstances in 

common, the circumstances in which alone all the instances agree, 

is the cause (or effect) of the giv~n phenomenon." 9 

Ue can understand it by a concrete example. A bar of 



33 

iron, when heated, expands; a bar of silver, when heated, 

expands; a bar of copper, when heated expands. Here 'expansion' 

has one common antecedent, heat; therefore heat is the cause of 

expansion. 

The object of this method is to eliminate all antecedents 

except one in order to show that so long as orie particular 

antecedent continues, a particular consequent follows. According 

to Mill we must employ the canon to discover the cause of some 

phenomenon. 

G.H. von Uright refutes Mill's method of agreement. "In 

the logic of Mill the word 'cause' means sufficient conditions. 

For this reason the method of Agreement as described by Mill can 

be used as a method of elimination solely for the purpose of 

looking for the effect of a given cause and not for the cause of 

a given effect." This however was overlooked by Hill. On the 

other hand, "the fact although not clearly grasped by Mill, that 

the method when applied to sufficient condition was not one of 

the elimination but of enumeration drove him to the reservation 

which he expressed by saying that this method can prove a 

characteristic to be invariable, but not ~nconditional." 10 

The method of agreement being a method of observation 

often falls to eliminate all the irrelavent circumstances except 

one, because of the complexity of the phenomena. For example, it 
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is very difficult to analyse all the conditions of a political 

revolution; an economic depression ;or a complicated disease and 

to eliminate all the variable and irrelevant antecedents; so it 

is difficult to find out the caus~ and eff~ct of such complex 

phenomena by employing the method of Agreemerit. 

The method of agreement does not provide a watertight 

proof because there is such a thing as plurality of causes. The 

same phenomenon is not always produced by the same cause. For 

example a house may be destroyed by fire or an earthquake or by 

heavy rains etc. Consequently the method cannot find the cause. 

It was such a reflection which compelled Mill to recognise an 

imperfection in the canon of agreement and which led him to 

supplement it with the canon of difference. 

2 Method of Difference:- The method of agreement was 

recognised by Mill as an imperfect method, because we cannot be 

certain that the phenomenon investigated has only one cause. Mill 

believes that the shortcoming of the method of agreement can be 

overcome by this method. Mill regards the method of difference to 

be the most important instrument for discovering causal 

relations. 

Method of difference requires two instances which 
/ 

resemble each other in every other respect, but differ in the 

presence or absence of the phenomenon investigated. Its canon 
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states "If an instance in which the phenomenon under 

investigation occurs and an instance in which it does not occur, 

have every circumstance in common save one, that one occuring 

only in the former; the circumstances in·which alone the two 

instances differ is the effect, or the cause or an indispensible 

part of the cause of phenomenon." 11 . 

For example if A, B, C is followed by a,b,c and B,C is 

followed by b,c then according to the method of difference we 

can conclude that A is the cause of a, or an indispensable 

condition of it. tJe can take an exampl_e of a bottle of coconut 

oil and apply heat to it, we find that the oil melts immediately 

after the application of heat. Therefore heat is the cause of 

melting of oi 1. 

Mill argues that for any particular argument by method of 

Difference "it is certain that in this instance at least A was 

either the cause or a indispensable portion of its cause, even 

though the cause which produces it in other instances may be 

altogether different"12 

Mill's position in the above quotation is that a single 

application of the method of difference can establish that each 

occurence of a circumstance must be followed by a corresponding 

phenomenon. 
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There is no problem of the plurality of causes in the 

method of differ~nce according to Hill. His claim is that 

"plurality of causes ...... not ~nly does not diminish the 

reliance due to the method of difference, but does not even 

render a greater number of observation, or experiments necessary: 

two instances, the one positive and the other n~gative are still 

sufficient for the most complete and rigorous induction." 13 

According to Mill the particular effect may be produced 

by different causes at different times, but there is no doubt 

that in this instance a particular ant~ced~nt is the cause of a 

particular consequent. For example a man takes opium and dies. 

Though death may be due to different causes at different times, 

but there is no doubt that in this instance it is caused by 

opium. 

Hill believes that any argument which has the form of the 

method of differen~e proves causual conne~tion. Mill will have io 

show that the connection is both invariable and unconditional. 

This claim is based on two premisses and Hill is unable to 

establish that either premiss is true. 

The first premiss is that the positive and negative 

instances which fit the scheme of difference differ in just one 

relevant circumstance. According to him in many cases sequence 

have been observed to be invariable despite the fact that only a 



37 

small number of circumstances have been taken into account. But 

this does not prove that no further circumstances could be 

relevant to the occurrence and non-occurrence of the phenomena. 

The second premiss is the principle of universal 

causation. Hill believes that the truth of the universal law of 

causation is established on empirical grounds. He acknowledges 

that there is a paradox because if the law of causation is to be 

proved by experience, then it must be itself the conclusion of an 

inductive argument. But every inductive argument presupposes the 

truth of the 'Uniformity of nature'. Hill himself recognises 

that his proof involves a vicious circle and the law of causation 

cannot be proved by an inductive argument using the method of 

Difference. 

means 

According to Mill this circularity can be 

of a thesis about inductive arguments 

avoided by 

by simple 

enumeration. It is surprising that he depends here on a kind of 

reasoning which he thinks unreliable in the inquiries of science. 

He says that "the precariousness of the method of simple 

enumeration is in a inverse ratio to the largeness of the 

generalization. The process is delusive and insufficient exactly 

In proportion as the subject-matter of the observation is special 

and limited in extent. As the sphere widens this unscientific 

method becomes less and less liable to mislead; and the most 

universal class of truths, the law of causation for 
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instance ........ (is) duly and satisfactorily proved ~Y that 

method alone". 14 

Mill claims that an inductive argument by simple 

enumeration from empirical premisses proves law of causation to 

be a necessary truth. Mill requires that the law of causation be 

a necessary truth in order to justify his claim that argument 

which fits the method of difference proves causal connection. 

3. Joint method of Agreement and Difference: This method is a 

combination of the method of Difference and method of Agreement. 

The positive instances illustrate the principle of the method of 

agreement and the negative instances illustrate the principle of 

the method of difference. Uhen the phenomenon is dependent upon 

a complex s~t of conditions, it is difficult to separate the 

factors involved and vary them at one time. Therefore Mill 

proposes a combination of the two preceding methods. It's 

formulation is: 

"If two or more instances in which the one phenomenon 

occurs have only one circumstance in common, while two .or more 

instances in which it does not occur have nothing in common save 

the absence of that circumstance, ·the circumstance in which alone 

the two sets of instances differ is the effect, or the cause, or 

an indispensable part of the cause, of the phenomenon". 15 
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According to this canon we ~equire two sets of instances. 

In one set the phenomenon occurs and the instances taken together 

must have a single common circumstance, and in the second set the 

phenomenon does not occur, and the instances must be so chosen 

that they have nothing in common. For example, 

If A,B,C followed by p,q,r 

A,D,E followed by p,u,v 

A,F,G followed by p,s,t 

and 

If B,C,M followed by q,r,m 

D,F,N followed by s,t,n 

F.G,O followed by u,v,o 

according to the joint method we can conclude that A is the cause 

of p, or is causally related. In the above example when A is 

present p is present and when A is absent p is absent. So 

according to the definition of joint method we can establish 

causal relation between A and p. 

Suppose we wish to discover the cause of divorce. 

According to this method we will have to examine a number of 

divorced couples, and in the second place we will have to examine 

a number of cases where divorce has not occured for example among 

children, bachelors etc. But we cannot use these negative 

~nstances to determine the cause of divorce. The negative 
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instances must be of a type in which the phenomenon is capable of 

being present when the proper conditions are supplied. 

Joint Method neglects the qualitative 

causality. Hill considers this aspect in the 

concomitant variation. 

aspect 

method 

of 

of 

4. The Method of Concomitant Variation: The object of this 

method is to vary the antecedent and consequent in cases in which 

it is not possible to eliminate them completely. Suppose we want 

to find out the cause of rise and fall of the tides of rivers and 

seas, we cannot use the method of difference because sun and moon 

are the causes of tides and we cannot eliminate the action of sun 

and moon in any instance. Ue cannot use the method of agreement 

either because we cannot remove from the instances of tidal 

·behaviour such common cir~umstances as the presence of the fixed 

stars. In such cases we can introduce variation in the degrees 

and find out a corresponding variation in some circumstances, 

without completely eliminating either the effect or the supposed 

cause. For this type of cases Hill formulates the method of 

concomitant variation; It's canon is: 

"Uhatever phenomenon varies in any manner whenever 

another phenomenon varies in some particular manner, is either a 

cause or an efect of that phenomenon or is connected with it 

through some fact .of causation". 16 Concomitant variation may be 



illustrated thus: 

A+ BC is + followed by a b 

A0 BC is followed by a 0 b 

A- BC is followed by a b 
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If so, then according to this method A is causally related to a. 

The following is a concrete illustration of this method. If in a 

cup of tea we go on increasing the quantity of sugar, without 

introducing any other change, then we will find tha~ sweetness of 

the tea goes on increasing. Hence according to this method 

sweetness of tea is due to sugar. 

According to Mill concomitant variation means variation 

of two phenomena together side by side. To vary together or 

concomitantly may mean either that both phenomena increase 

together or that both diminish together, or that one increases as 

the· other diminishes or vice versa. In fact, any sort of 

variation in one.phenomenon accompanying a variation in another, 

comes within the scope of this method. Such a concomitance in 

variation may sometime be produced by experiment, and it may also 

be discovered by observation. Consequently this,method has a 

very wide scope. 

This· method is applicable to the in~estigatlon of 

permanent causes. There are certain phenomena such as 

gravitation, heat, friction, pressure, etc. which can never be 
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eliminated altogether and therefore can be investigated only in 

their varying degrees. For example, we cannot completely 

eliminate atmospheric pressure, but we can put ourselves in 

position, where we can observe its variation. As we ascend on 

mountain higher and higher we find the atmospheric pressure less 

and less. These agencies which cannot be completely eliminated 

are called by Mill 'permanent cause'~ They can be investigated by 

the method of concomitant variation. 

Moreover, there are dangers of reaching at wrong 

conclusion by·this method. For exmple, in the above mentioned 

case one can reach the false conclusion that our climbing a 

mountain is the cause of the atmospheric pressure, but actually 

this is not 

treated as 

the case. Sometimes co-effects 

cause and effect on the basis of.this 

are mistakenly 

method. For 

example, if the death of rats increases, the plague increases and 

if the death of rats decreases the plague decreases. Hence 

according to this method death of rats becomes the cause of 

plague, but they are really co-effects of the biting of a kind of 

flea. 

Hill recognizes that the method of concomitant variation 

is really a special form of the method of difference. He writes, 

"It is scarcely necessary to say that in order to ascertain the 

uniform concomitance' of variations in the cause, the same 

precautions must be used as in any other case of determination of 
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an invariable sequence. Ue may be warranted in inferring 

causation from concomitance of variations, the concomitance 

itself must be proved by the mehtod of difference." 17 

5 . Method of Residues: Hill says that after certain causal 

connections are discovered, there remain factors, cause of which 

are not known and the method of residues Is devised to deal with 

such residual factors. He states the method as follows, "Subduct 

from any phenomenon such part as is known by previous inductions 

to be the effect of certain antecedents, and the residue of the 

phenomenon is the effect of the remaining antecedents." 18 

Ue can understand It by an example. Suppose A,B,C is 

' 

followed by a,b,c; B is known to be 'the cause of b and C is known 

to be the cause of c; therefore A is the cause of a. 

This is not really an independent method, since the 

precise nature of causal connection between the residue of a 

phenomenon and the residue of antecedents would have to be 

determined by some other method. The greatest value is in the 

fact that it brings to light causal connection which would not 

otherwise be suspected to exist. It often Informs us of 

"sequences in which neither the cause nor the effect were 

sufficiently conspicuous to attract themselves the attention of 

observers." 19 



44 

There are some remarkable examples of discoveries made by 

this method. Mill has given an illustration for this method, the 

discovery of planet Neptune by Adams and Leverrier. "The motion 

of the planet Uranus has been studied vith the help of Nevton's 

theories: Its orbit was plotted on the assumption that the sun 

and planets within the orbit of Uranus vere the· only bodies, 

which determined its motion. But the calculated positions of 

Uranus vere not in agreement vith the observed position. On the 

assumption that these differences could be explained by the 

gravitational action of planet. Outside the orbit of Uranus, the 

position of such a hypothetical planet was calculated from 

purturbation in the motion of Uranus. And in fact the planet 

Neptune vas discovered in the vicinity of the place calculated 

for it. This achievement is credited to the method of 

•d' "20 res.1 ues. 

Here ve can see that this Method of Residues is in fact a 

deductive method in disguise; it is not genuinely inductive. 

Suppose a is preceded by x,y and z, and so ve search for the 

cause of a in the set of x. y and z. Ue know already .that 

neither x nor y is the cause of a, and therefore take z as the 

cause of a. This argument has the follo~ing form. 

a is caused by either x or y or z 

a is not caused by x 

a is not caused by y 

Therefore a is caused by z 
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This argument is purely deductive. But since the first 

premiss is generally suppressed, this type of argument gives an 

appearance of being inductive. 

Thus there are altogether five methods which are not 

equally fundamental. The method of agreement and the method of 

difference are the two fundamental methods and the rest are only 

modifications of these two. According to Mill these methods are 

valuable in the process of attaining truth. Even where these 

methods may fail to eliminate all irrevelant circumstances they 

enable us with some degree of approximation to establish the 

conditions of the occurrence of a phenomenon. So we can say that 

one hypothesis is logically preferable to its rival. 

Thus J. S. Mill tried to justify induction by postulating 

the law that every event must have a cause. This is the law of 

universal causation. Hill says that this law could be trusted 

because in all experiences it was never refuted. 
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DAVID HUME ON THE PROBLEM 

OF INDUCTION 

All modern discussions of the philosophy of 'Induction' 

starts from Hume's analysis of 'Causation'. Between Bacon and 

Mill came Hume. Hume does not use the words 'Induction' or 

'Inductive' in his writings. He speaks of argument or inference 

or reasoning .from experience or from cause and effect or even 

concernin~ matter of fact. The arguments which he discusses under 

these headings will all be called 'Inductive'. 

Hume, unlike such ,later writers as J. S. Mill, is not 

satisfied to analyse the notion of cause and effect. into notion 

of contiguity, temporal succession and joint occurrences. Hume 

discusses along with these the criterion of necessary connection. 

How can we get knowledge of anything except what is happening at 

the present moment ? How do we know that the particular laws of 

nature which are true today will continue to do so tomorrow or 

next year ? This is the problem of Induction which was first 

raised by David Hume·. Hume does not show that inductive method 

is. false but that its validity cannot be established and all 

possible lines of proof seem unpromising. 

Hume raises the 'prob!~ of Induction' by analysing the 

concept of Causation. He says that all inferences from the 

existance of one object to that of another are non-demonstrative 
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and based, on the relation of cause and effect. He says "All 

reasoning concerning matter of fact seem to be founded on the 

relation of cause and effect. By means of that relation alone ve 

can go beyond the evidences of our memory and senses". 1 

Hume is chiefly interested in the propositions vhich go 

beyond our immediate present perceptions and memori•s. According 

to him the things named as causes are so various that there is no 

quality by virtue of vhich a thing may be called a cause. He 

says all general beliefs are based on causal connections. 

The origin of the idea of cause and effect is not to be 

found in our perception. It must be derived from some relation 

among objects. Cause and effect are contiguous in space and 

time,and the cause is alvays prior in time to the effect. For 

example vhen an ordinary man observes a constant conjunction of A 

and B in repeated instances vhere A is contiguous vith B and is 

prior to B, then he infers that A is the cause and B is the 

effect. In this vay according to Hume Contiguity and Succession 

are essential for causation. 

Uhen Hume includes contiguity in causation he does not 

mean that we require every cause to be contiguous vith its 

effect, but merely means that vhere this is not the case, cause 

and effect are thought to be joined by a chain of intermediate 

items, vhere each such item is the effect of its predecessor and 
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cause its successor, and is contiguous with both of them. Hume 

gives an example of a billiard ball, which is lying on a table 

and ·another ball moving towards it with rapidity. The ball which 

was lying on the table now acquires motion. According to him "It 

is evident that the two balls touched with one another before the 

motion was communicated, that there was no interval between the 

shock and motion".- Further he argues that "It's evident likewise 

that the motion, which was the cause; is prior to the motion, 

which was the effect. Therefore contiguity In time and place is 

a requisite circumsta~ce to the operation of causes". 2 

Regular succession is another acceptable feature in 

Hume's theory of causation. According to him Regular succession 

means that if we know that C type of events are always follo-wed 

by E type of events and E type of events are always preceded by C 

type of ·events, then on observing C we can validly infer that E 

will follow on observing E we can validly infer that C has 

preceded. This is a regular succession between C and E. 

As regards the relation of temporal priority Hume appeals 

to what usually experience confirms. He says that "an object 

which exists for any time in its full perfection without 

producing another is not its sole cause". Hence "If any cause 

may be perfectly contemporary with its effect, 'It is certain 

according to this maxim that they must all of them be so". Again 

if one cause were contemporary with its effect and this effect 
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with its effect and so on, "It is plain there would be no such 

thing as succession". 3 

According to Hume, over and above contiguity and 

succession there is another important element in the idea of 

causation, the idea of necessary connection. He says that "there 

is a necessary connection to be taken into consideration, and 

that relations of much greater importance than any of the other 

two above mentioned". 4 Necessary connection is the defining 

characteristic of the causal relation. 

Hume holds that the idea of necessary connection among 

events arises from our experience of· a number of similar 

instances which occur in constant conjunction. After a repetition 

of similar instances, we habitually expect one thing, by the 

appearance of another and believe that it will exist. The 

customary transition of imagination from one object to its usual 

attendant is the impression from which we form the idea of 

'power' or necesary connection. 

For Hume, a cause and its effect require the existance of 

the one to be entailed by the existence of the other. If so, it 

does not need much argument to show that we can have no 

impression (direct sensory experience) of such entailment. He 

says that necessity cannot reside In the external world but must 

arise as an idea from an internal impression. 



50 

He argues that impression cannot yield the relation of 

necessary connection. In the example of billiard balls, all that 

we see is that one ball strikes the other and the other moves. 

But we never perceive any power in one passing to the other. 

Hume points out that necessity is something that exists in mind, 

not in object. According to him either we have no idea of 

necessity or necessity is nothing but a determination of thoughts 

to pass from cause to the effect and from effect to the cause. 

According to Hume, to understand the idea of necessary 

connection we _should find out the answers of the following two 

questions: 

1. Uhy do we believe that 'Every event must have some cause ? 

2. Uhy do we believe that the same. cause must necessarily 

produce the same effect ? 

It is said that 'Every event must have some cause' is the 

universal principle of causation. According to Hume, we can 

never establish this principle either by demonstration or by 

intuition. 

Hume argues that this maxim can neyer· be demonstrated 

true by any argument. If it is demonstratively true that every 

thing that begins, must have a cause of its existance; then it 

will be absolutely impossible for something to begin to exist 
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without a cause. But he says that it is not absolutely 

impossible for some thing to begin to exist without a cause for 

the following reason. 

All distinct ideas are separable from each other. The 

idea of A's beginning to exist is evidently distinct from the 

idea of a cause of A's beginning to exist. Therefore we can 

separate one idea from the other in the mind. The denial of this 

maxim is not self-contradictory, so it is not demonstratively 

true. 

Hume tells us that this maxim that 'whatever begins to 

exist must have some cause' is not intuitively certain. He 

thinks that anyone who will refute this conclusion that 'whatever 

begins to exist must have some cause' is not intuitively 

certain, must exhibit a relation which will be identical with 

causality and knowable by direct inspection. But the causal 

relation is not known by direct inspection. Therefore according 

to Hume the causal maxim is neither demonstratively certain nor 

intuitively certain. 

In relation to the second question 'why do we believe 

that the same cause must necessarily produce the same effect, 

Hume says in the 'Treatise' that only by expe~ience we can Infer 

the existence of an object from·another. Hume explains the nature. 

of experience as follows: 
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"Ue remember to have had frequent Lnstances of the existence of 

one species of object; and also rem~mber.that the individual of 

another species of object have always attended them and have 

existed in a regular order of contiguity and succession with 

regard to them. Thus we remember to have seen that species of 

objects we call flame, and to have fel~ that species of sensation 

we call heat. Ue likewise call to mind their constant 

conjunction in all past instances. Uithout any further ceremony, 

we call the one cause and the other effect, and i~fer the 

existence of the one from that of the other". 5 

Thus contiguity and succession are not sufficient. It is 

the relation of constant conjunction which produces the mental 

habits of regarding things as necessarily connected. Now on the 

basis of past experience and remembe~ance of the constant 

conjunction, we think of a necessary connection between cause and 

effect. 

According to Hume every effect is a totally different 

event from its cause. Therefore it can never be discovered in 

the cause. From the fact that a particular sort of cause has 

always been followed by a certain sort of effect, it cannot 

validly be deduced that it will be so again. Constant conjunction 

is the constant repetition of impression and ideas conjoined in 

space and time. Hume says that "Ue cannot penetrate into the 

reason of conjunction, we only observe the thing itself and 
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always find that from the constant conjunction the objects 

acquire an union in the imagination". Hume makes it clear that 

"Ue have no oth~r notion of cause and effect, but that of certain 

objects, which have been always conjoined together, and which in 

all past instances have found inseparable". 6 

By the association of ideas we infer that a particular 

cause will always be followed by a particular effect. If 

experience shows that A's have been frequently followed by B's 

and never to have occured without B, the idea of B is associated 

with A in a way in which no other idea i~. As a result when the 

idea of 'A' occurs, mind is determined to pass to the idea of B 

and to form the idea of B. Determination of mind solely depends 

on repetetion of past conjunction; and not on any reasoning. 

Hume says that after the constant conjunction of heat and 

flame, we expect the one from the appearance of the other, only 

due to habit or custom. Hume writes "All inference from 

experience therefore, are effects of custom, not of reasoning. 

Custom, then is the.great guide of human life ........ Uithout the 

influence of custom; we should be entirely ignorant of every 

matter of fact beyond what is lmmedlatley present to the memory 

and senses". 7 

The feeling of determination to which Hume traced the 

idea of necessary connection is not the same as the feeling of 
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belief. Determination carries the mind from the idea of the cause 

to that of the effect, as well as from impression of the cause to 

an idea of effect. All belief of the matter of fact or real 

existence is derived merely from some object, present to the 

memory or senses', and from a customary conjun~tion between that 

and some other object. For example we have seen that snow and 

cold have always been conjoined together. If snow is present then 

due to habit we will expect cold and have belief that such a 

quality does exist. According to Hume "Belief is something felt 

by the mind, which distinguish the idea of the judgement from the 

fiction of the imagination". 8 

Hume asserts that all reasonings concerning matter of 

fact are founded on experience and all reasoning from experience 

are based on the supposition that 'Future will be like the past'. 

Thus we conclude that the same cause, in same circumstances, will 

always produce the same effect. Hume says that we have no 

justification for believing that things will continue to behave 

as they have behaved. Ue do believe this and act on this 

suppostion as a matter of animal habit and there is no 

justification for our doing so. Hume claims that we cannot give 

any justification for our inductive inference. Hume says: 

"You must confess that the inference is not 

intuitive; neither is it demonstrative; of what nature is it, 

then ? To say it is experimental, is begging the question. For 
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all inferences from experience suppose, as their foundation, that 

the future will resemble the past, and that similar powers will 

be conjoined with similar sensible qualities. If there be any 

suspicion that the course of nature may change, and that the past 

may be no rule for the future, all experience becomes useless, 

and can give rise to no inference or conclusion. It is 

impossible, therefore, that any a~guments from experience can 

prove this resemblance of the past to the future; since all these 

arguments are founded on the suppositon of that resemblance". 9 

According to Hume only on the basis of past experience we make 

the inference that future will be like the past. 

Uniformity of Nature is the fundamental principle of the 

whole process of inductive reasoning. Unless we hav~ reasort for 

accepting this supposition that future will be conformable to the 

past our inference will not be justified. How can we justify 

this principle of Uniformity of Nature ? According to Hume it 

cannot be justified either by probability and experiences nor by 

apriori and deductive analysis. 

It cannot be justified by probability because probability 

rests always on causal relation. Our knowledge of that relation 

is derived entirely from experiences, and all the experimental 

conclusion proceeds upon the supposition that the future will be 

conformable to the past. Therefore the proof of this last 

supposition that future will be conformable by probable argument 



56 

involves a circle. So this principle cannot be known by 

probability. 

Hume's criticism is that if we attempt to justify this 

principle of Induction (i.e. the principle of the uniformity of 

Nature) we are bound to commit the fallacy of petitio principii. 

In this argument the very basis of inferring the conclusion from 

the premiss is our assumption that the 'future always resembles 

the past' which is the proposition to be proved. 

The principle of the uniformity of nature cannot be 

proved apriori. If this principle is apriori then the negation 

of this principle should be self-contradictory . But this is not 

so, because it implies no contradiction to say that the course of 

nature may change or that the objects which look like those which 

we have experienced, may be attended by different effects. For 

example, it is a sort of law of nature that the sun rises daily 

but its denial (as implied by the proposition that the sun will 

not rise tomorrow) implies no contradiction. Although it will be 

strange to think of it, but it is not impossible. 

According to Hume we cannot prove the principle of 

Uniformity of Nature by experience either. All inf~rences from 

experience presuppose as their foundation that· the future will 

resemble t~e past and similar power will be conjoined with 

similar sensible qualities. 
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If there is any doubt that the course of nature may 

change and the future may not resemble the past, then experience 

cannot give rise to inference. Therefore it is impossible that 

any argument from experience can prove the principle· of the 

uniformity of nature. 

Hume says that we cannot give any deductive justification 

to this principle. If we do so, we will have to assume such 

principles which are intuitively or demonstratively certain such 

as the principles of mathematices, logic, etc. Here we cannot 

use these principles because they are truths concerning relations 

between ideas. By these principles we can never prove the truths 

concerning matters of fact; and the principle of the uniformity 

of nautre, being about the constitution of the world concerns 

matters of fact. 

Acording to Hume there is no such factual principl~·~=by 

which we can prove the princ~ple of the uniformity of nature. 

Even if we assume any such principle, the question about its own 

justification will arise. For the justification of that 

principle we will have to assume another principle and so on ad 

infinitum. Thus we will be caught by infinite regress. 

Hume concludes that there is no justification for the 

principle of the uniformity of nature. All inductive reasoning 

is based on this principle and we have no justification for it; 
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therefore principle of Induction also cannot be justified. 

In this way Hume raises the problem of justification of 

Induction. Various solutions have .been given for this problem by 

different philosophers which will be taken up in the following 

chapters. 

< 
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CHAPTER II 

REFORMULATIONS OF THE PROBLEM 

OF INDUCTION 

It Is a good maxim o£ phllosophlzlns that when we find 

ourselves Involved In perplexities without hope of escape, we 

should turn back and perfectly understand the question with which 

we have started and try to reformulate it. 

The 'problem o£ Induction' which was raised by David Hume 

is not a genuine problem or it is not a problem in the real 

sense. He was not clear himself as to what type of justification 

is required for induction, and the problem has been misconceiyed. 

The condition which Hume prescribes for the solution of 

the problem of induction can never be satisfied. The condition is 

that in induction the conclusion should deductively follow from 

the premisses. In order to give a deductive sort of validity to 

induction, premiss ~r premisses can be added. For example, in 

order to arrive at the conclusion 'All A's are B' from A1 , A2 , 

A3 ............ are B, another premiss 'If 4 s 6 A, A, A ..... are B~ 

then all A's are B' may be added to give this inductive argument 

a deductive form. 
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Prof. Pap's objection against Hume Is that his demand for 

the justification of Induction in this form is a demand to change 

induction into deduction. If this could be done, then as in 

deduction the conclusion necessarily follows from the premisses, 

in Induction also it would be the same~ Therefore according to 

Pap if we accept Hume's condition for the justification of 

Induction, then it will be difficult rather impossible to 

differentiate indu~tion from deduction. But by definition 

Induction is different from Deduction. Hence it is not right to 

ask for a deductive mode of validity or justification in the case 

of induction. Some other sort of justification, if possible, may 

be "Sought~ According to some philosophers Hume's problem of 

induction is not a wrong problem. Ue can reformulate it, thereby· 

.giving it an intelligible form. 

According to them Hume's problem of induction is not a 

problem in itself because he makes its solution impossible. 

Every type of reasoning has some principles, some r~les. For 

example the law of contradiction, law of identity etc., are some 

fundamental principles in deductive reasoning which are 

analytically true or are self-evident. But the principles of 

inductive reasoning are not analytically true and we can raise 

questions about their justification. One reformulation of the 

problem of induction can be the following: 

H~w can the ultimate principle of lnducii~e reasoning be 

justified ? The fundamental principle assumed in all inductive 
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reasoning is supposed to be the principle of the Uniformity of 

Nature, which says that the future resemble the past. 

Consequently the reformulated problem of induction can be put 

thus: Uhat is the justification for the ultimate principle of 

inductive reasoning or what is the justification for the belief 

that future.will be like the past ? 

Here the question may arise as to how we can deduce the 
-

statement that today's uniformities will hold tomorrow from the 

fact that they have always held thus far. Perhaps the answer may 

be that we cannot; then our evidence is not deductive but 

inductive. 

Again, Hume's problem of induction can be dealt in mainly 

two ways. First by adding further premisses and secondly by 

interpreting the conclusion as a statement of probablity. A non-

demonstrative argument is invalid and needs extra premisses to 

become valid. For example, if the conclusion C from the premiss 

P (where C is regarded as a categorical statement of alleged fact 

containing no reference to probablity) is invalid, it can be made 

valid by adding .a premiss "If C then P". (This premiss may be 

called Q). The additional premiss Q may be contingent statement 

of fact, the knowledge of the truth of which is to be derived 

either by deduction from more general princlples or by induction 

from empirical data. But here again the problem arises. If the 

added premiss is justified by appealing to more general 
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principles then the problem of justification only shifts to these 

principles; it is not solved at all. On the other hand, if the 

added premiss is justified on the basis of empirical data, then 

the problem of induction crops up there again. 

It is assumed that if induction produces true conclusion, 

then there must be regularity in the universe that should be 

expressed in some fundamental principles or postulates of 

Induction. These postulates of induction must be assumed as 

implicit premisses of all sound inductive arguments. 

These postulates are that th~ future resembles the past, 

a general principle of causation to the effect that every event 

has a cause, and a principle of limited independent variety 

ensuring that the 

finite number of 

attributes of individual cluster together in a 

kinds of Indi v.Iduals. If any of these 

principles is true, then it records the presence in the universe 

of a certain global order, which allows ·Inductive method to 

produce true conclusions. Supp~se we have found that the 

property F is always in our experience accompanied by another 

property G, and some other properties say H, I, J have 

accompanied F on some occasions but not always. In this case the 

above mentioned principle of limited independent variety allows 

us to infer high probability of the presence of the property G 

from an experience of F. 
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This type of solution to Hume's problem, viz adding some 

non-analytical principles regarding the universe as the premisses 

of every induction, has the obvious difficulty of justifying 

these principles. This was precisely the demand of Hume which 

remains unsolved. 

On the second option to solve the Humean problem, 

philosophers have modified their definition of inductive 

arguments by showing when and why its conclusion attain high 

probability and by including some explicit reference to 

probabili~y. Although C does not necessarily follow from P in a 

indu~tive argument, where P is the set of its premisses and C is 

the conclusion, we can still draw the modest conclusion that C is 

probable. 

C. D. Broad says "The conclusions of inductive argument 

must therefore be modified, and the most reasonable modification 

to make is to state them in terms of probablity ............. with 

the suggested modification of our conclusion the logical 

difficulty vanishes. Suppose the conclusion becomes that it is 

highly. probable that all S's are p. There is then no illicit 

process. Ue argue from a certain proposition about some S's to 

the probability of a proposition about all S's. 

prefectly legitimate". 1 

This is 

This view is very widespread that categorical inductive 
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conclusion are not legitimate and ought to be replaced by 

probability statements. 

According to Keynes the p~obablllty of a generalization 

relative to an unbroken series of confirmatory Instances steadily 

approaches unity. Its necessary condition Is that 

generalizations have an initial nonzero probability. Many of the 

confirmatory Instances are independent In the sense of having 

less than maximum probability of occurance given the already 

accumulated evidence. 

Uhen there is an empirical interpretation of probability 

the probability of the conclusion extends beyond the premisses by 

covert reference to finite or infinite sets of events, for 

example: 

Ram Is mortal 

Mohan Is mortal 

Sohan is mortal 

Therefore all men are mortal. 

In this sort of approach too there remains the problem of 

proving the assumption of the probability calculus. 

Some modern philosophers reformulate Hume's problem 

without restriction to causal inference as follows: Only if the 

association is known to be law-like and not merely accidental, 
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then an inductive inference from an observed association of 

attributes 

(Ai + 1 

(Ai Bi) can justify inference to another case 

Bi + 1) or inference to the corresponding 

g~neralization (All A's are B). 

Here the question may arise: How can this be known in 

primary inductions that do not thems~lves depend upon the assumed 

truth of the other laws ? This cannot be known by immediate 

experience nor without begging the question by appeal to 

induction. 

According to Nelson Goodman the criticism of Hume's 

opinion is based on the fact that this explanation only shows how 

the belief in necessary connection comes about and not.how it is 

justified. 

justification 

problem of 

reformulated 

Induction'. 

But Goodman holds that the problem of the 

of induction cannot be disassociated from the 

describing 

the problem 

He assumes 

how it comes 

and called it 

that the problem 

about. 

'The 

of 

Thus Goodman 

new riddle of 

justification of 

induction cannot be solved, it can nevertheless be dissolved. The 

dissolution of the problem consists not in proving why an 

empirical generalization must be true and why an inductive 

inference must be valid, but it consists in showing the meaning 

of the statement that an empirical generalization is true and the 

statement that an inductive inference is valid. 
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He compares the problem of justification of . deduction 

with that of induction. He says that just as valid deductive 

inferences must presuppose valid deductive rules or principles, 

in the same manner valid inductive inferences also presupposes 

valid inductive rules or principles. 

If we ask: How are we to justify inductive rules as 

correct or valid ? Goodman's reply will be that we have to see 

whether it actually "codifies" accepted inductive practice. If 

it does really codify or formulate a rule used in accepted 

inductive inferences, it is valid; if it does not, it is invalid 

and therefore is to be rejected. According to Go~dman there is 

no other problem of justifying induction beside this. 

According to him the problem of justification of 

induction can be replaced by a new problem. The new problem is: 

"Uhat are the valid principles of inductive inference ? Uhat is 

to be regarded as appropriate confirmation of a law, a 

generalization or a theory ?" This is what he calls 'The new 

riddle of Induction'. This is a problem that Hume overlooked. 

Following Goodman, Richard Swinburne, gives the following 

argument purporting to show that arguments in an enumerative form 

need not always be regarded as correct. "Suppose that all 

emeralds observed so far have been green. Ue can conclude by an 

inductive inference that all emeralds (future a~ well as pa•t) 
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are green. But now we introduce a new term 'grue', which is 

defined as follows: An object at a time t is grue if (and only 

if) it is green and~ is before A.D. 2000, or it is blue and~ is 

after A.D. 2000. Ue now, living before A.D. 2000, record our 

observations using this new predicate. All the emeralds which we 

have observed so far have been grue. So if all arguments of the 

enumerative pattern were correct inductive arguments, we could 

conclude that· all emeralds (future as well as past) are grue. 

But this means that emeralds existing after A.D. 2000 will be 

blue, for to be grue after A.D. 2000 i~ to be blue. Ue do not, 

however, think the conclusion warranted (and indeed it 

contradicts the conclusion reached by the previous inductive 

argument)". 2 

Goodman seeks to bypass the classical problem of 

inductive validity by replacing it by the new problem of 

confirmation. But it seems that the solution of the new riddle is 

also beset with insuperable difficulties. 

Thus it appears that the problem of induction cannot be 

dismissed simply by calling it a 'pseudo-problem'. It reappears 

In some form or the other in different formulations. These 

formulations and their problems will be taken up in the 

subsequent chapters. 
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CHAPTER III 

THE ANALYTIC JUSTIFICATION 

OF INDUCTION 

Various attempts have been made for a solution of the 

problem of justification of Induction. Ue can consider the 

problem of justifying induction as a genuine problem, and can 

seek a satisfactory formulation of the problem and may inquire 

whether a satisfactory explanation of the validity of induction 

is possible. 

Mainly three types of justification of induction have 

been provided during the recent years, 

justification, 

justification. 

Pragmatic justi.f !cation 

namely, 

and 

Analytic 

Inductive 

A few modern writers like Paul Edwards, P. F. Strawson, 

S. F. Barker, Nelson Goodman and others are proponents of the 

analytic justification of induction. According to them the 

principle of induction is itself analytic. By an analytic 

justi f !cation they understand that calling ,an induct! ve inference 

correct is analytically true. Richard Swinburne explains 

analytic justification of induction as follows: 
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"Uhen we subsequently call other inductive inferences 

correct and other beliefs rational, what we are doing is saying 

that they are like the standard example. Similarly for example, 

we come to learn what "green" means by being shown standard 

examples of green objects - grass, leaves in spring, runner 

beans, etc. Uhen thereafter we describe other objects as green 

what we are saying is that they are like the standard example. 

Because of this it makes no sense to question whether the 

standard green objects really are green. Similarly we cannot 

sensibly question whether the examples of purportedly correct 

inductive inference by which we have been taught. the meaning of 

correct inductlve inference really are correct". 1 

Paul Edwards gives an analytic justification of 

induction. He explains it by an example. Suppose we observe n 

cases of crows and all of them are black then we will predict 

that n+lst Instance of crow which we might observe will be black. 

He argues that to accept the conclusion of this evidence is 

reasonable. But here the problem is whether it is good reason to 

accept this conclusion. Paul Edwards tries to give an answer by 

pointing out that we have an observation on n positive instances 

of a phenomenon in various circumstances and found no negative 

instance of it; that "without in any way invoking a non-empirical 

principle, number of positive instances do frequently afford us 

evidence that unobserved instances of the same phenomenon are 
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also positive". 2 

Edwards believes that there is a philosophical puzzle in 

the problem of induction and this can be dissolved. According to 

him this puzzle creates in fact a problem of induction; and if 

the puzzle is dissolved; then the problem is solved. 

explain this puzzle by examples like the following: 

He tries to 

(A) "There are hundreds of physicians in Lucknow". A 

physician is a person who has obtained a medical degree from a 

recognized institution an~ can cure diseases more effectively 

than a layman. 

(B) "There are no physicians in Lucknow". Here the term 

physicians is used in a different way, meaning a person who has a 

medical degree and can cure diseases in less than two minutes. 

Here B is not really a contradictory statement, 

the word "phys~cian" has different meanings in A and 

Edwards says that in the statement B 'Fallacy of 

because 

B. Paul 

Ignoratio 

Elenchi' has been committed, because in it the expression 

"physician" has been redefined and used in a sense which is 

different from its ordinary sense. 

Uhen 'physician' is taken in its· normal sense there is no 

problem when it is said that there are hundreds of physicians in 

Lucknow. But when the word 'physician' is redefined to convey an 
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extraordinary sense, there is a problem for those who have not 

understood that sense when they are told that there are no 

physicians in Lucknow. Similarly when from sufficient number of 

positive instances of something we infer the nature of the next 

instance, there is no problem of induction ordinarily. But as 

soon as logically conclusive evidence is expected from inductive 

inference, the problem of induction arises. 

Paul Edwards maintains that for the removal of this 

fallacy of Ignoratio Elenchi we should use the argument from 

standard example. He states that if we have n positive instances 

and no negative· instance of the phenomenon then we have a good 

reason to believe that n+lst instance will be positive. 

According to ·Hume ~positive instances in experience 

creates an expectation to believe that n+lst instance will be 

positive too. Our expectation cannot prove the n+lst to be 

positive. Hence it is not a good reason according to Hume. He 

means by a reason a logically conclusive reason and by evidence a 

deductive conclusive evidence. 

Paul Edwards argues that the term 'reason' should be used 

in its normal or ordinary sense, because if reason is used in any 

extraordinary sense then it might have to be admitted that the 

past observations can never by themselves be a reason for any 

prediction whatsoever. But people claim to have reason .for 
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predictions in science and ordinary life, on the basis of normal 

use of the word 'reason'. 

J. 0. Urmson says that if we examine the thesis of Paul 

Edwards, we find that he has not solved the problem; some 

residual problems remain which have not been solved. Urmson 

argues that some descriptive terms like 'solidity' can be 

described by standard example. But if by the help of standard 

examples we try to describe evaluative terms like 'good', 

'correct', 'reason' etc., then we cannot succeed. These terms 

have residual evaluative meanings. According to Urmson we can 

describe a good table, a good chair, etc. but we cannot fully 

describe what good is, because there is a residual emotive 

meaning. For evaluation of something there are some rules. But 

still the problem remains as to why we use these rules to prove 

the standard example. Urmson believes that the problem of 

induction cannot be resolved totally, for some residual problem 

always remains. 

P. 

induction 

inductive 

F. Strawson's thoughts on the problem of 

are similar to Paul Edwards. According 

arguments_ are not deductively valid. 

justifying 

to him 

Inductive 

reasoning must be assessed for soundness by inductive standards. 

The justification of induction consists merely in giving 

particular reason for particular induction in conformity with 

inductive standard. 
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Strawson argues that tha demand for the justification of 

Induction Is wrong. Some philosophers have attempted to justify 

Induction by searching the supreme premiss of Induction for 

proving Induction as deduction. 

Strawson maintains that to prove an Inductive argument as 

a deductive argument, we use the law of the Uniformity of Nature. 

For example, take the argument: the kettle Is on fire for 10 

minutes; therefore the kettle must be boiling. Ue can substitute 

a deductive argument by introducing a generalization, 'all 

kettles when heated for 10 minutes boil' as an additional 

premiss. 

Strawson claims that the principle of the Uniformity of 

Nature Is a search for that supressed principle for all Inductive 

argument, which whenever supplied 'will change Inductive arguments 

Into deductive arguments. For example, If n cases of ~ are 

observed and no ~ are observed, then the next f will be a

Here the general problem for stating the principle of Uniformity 

of Nature Is that, Instead of n If we used a finite number then 

It might be that the next Instance after that numerical value may 

not turn out to be the same. 

If the argument Is empirical the charge of circularity 

will again arise because we are trying to prove It by the 

principle of the Uniformity of Nature, and again we need an 
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empirical argument to prove this principle, appealing to 

empirical evidence. 

Strawson, like Paul Edwards argues for the validity of 

the inductive procedure in the following way: All cases of f are 

s_; No case of f which is non-s has been found; on the basis of 

these premisses, it is rational or reasonable to accept that the 

next f will be ~- According to him there is no other way of 

justifying that the next i will & because it is an analytic 

statement. He believes that induction Is a rational process. 

Strawson maintains that every successful method has an 

inductive support for finding dut about the unobserved. 

Successful method means tha~ it has been repeatedly applied with 

success. He asserts, "Any successful method of finding ou-t about 

the unobserved is necessarily justified by induction. This is an 

analytic prop~sition". 3 

According to Straws on when we are asking for 

justification of induction we. are using the term 'justification' 

beyond its limit. The terms 'valid' and'invalid' can be applied 

to deductive argument but not to deduction itself. In the same 

way we can prove an in~uctive argument correct or incorrect but 

not Induction as such. 

"It Is an analytic proposition", says Strawson, "that It 
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is reasonable to have a degree of belief in a statement which is 

proportional to the strength of evidence in its favour". 4 

A~cording to him, "we can never describe the strength of the 

evidence more exactly than by the use of such words as 'slender', 

5 'good','conclusive'" .. He believes, it is possible to answer the 

question 'Uill induction continue to be successful ?' because we 

have good evidence for this, but 'induction is reasonable' is 

simply analytic. Strawson argues that there is no way of 

justifying induction in general, although there are ways of 

justifying particular inductions. He regards the problem of 

_finding a general justification of Induction unreal. 

A variant view is suggested by S. F. Barker. According 

to him, "Ue do not know with certainty that people who practice 

induction will be more successful in reaching true conclusions 

than will those who practice some form of anti-Induction; but 

what we do know with certainty Is that those who practice 

induction will pro~ably be more successful - that is, that it is 

reasonable to believe that they will be more successful". This 

is a justification of induction by way of dissolving the problem 

because "just as It Is Inconceivable that mod~s po~ens should be 

unreliable, so it Is inconceivable that inductive Inference 

should not probably be the most successful kind in the ldng run". 

Barker says, "Already built into the normal sense of the word 

'rational', a rational man is necessarily one who among other 

things, reasons inductively rather than anti-inductively". 6 
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Therefore to justify induction by way of dissolving the problem, 

is to recognize that the conclusions of the general practice of 

induction are 'probable' and 'rational' by our use of the words 

'probable', ·inductive practice' an.d 'rational'. 

According to Barker induction is justified because it is 

rational. He holds that there is an analytic relation between 

induction and rationality through probability. He uses the word 

'probablity' in the sense of relative frequency. 

tJ. C. Salmon asks why we should prefer probable 

conclusion to improbable ones. tJh,V should we believe probable 

conclusion ? Barker replies that these questions arise from 

conceptual confusion. According to him in arguing that a 

conclusion is probable, one is not only describing it, but is 

taking a stand in favour of believing it. For example, to say 

that a girl is beautiful.is to take a stand in favour of admiring 

her. Thus it is self-contradictory to deny that probable 

conclusions are to be preferred. 

-This line of thinking confines justification of induction 

only to that of known or accepted standard examples, without 

cbnsidering the problem of justifying induct~ve conclusion which 

are not yet known as standard. tJe must try to find out what 

constitutes a standard exampl~s of a standard rule of practice 

which make it acceptable or trustworthy. For example, we want to 
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know what explanation we can give to the use of the words 

'probable' or 'rational' In the statement that it Is probable 

that all crow• of Iridla are black and It Is rational to believe 

that the sun will rise tomorrow. 

Inductive standard rules and Individual inductive 

conclusions are subject to continual modification and 

reformulation in the light of empirical findings or In the light 

of theoretical consideration. These standards must be checked 

against what we find and formulate In the process of empirical 

Inquiry. 

The first explicit statement that the principle of 

Induction Is analytic is given by Asher Moore. According to him 

the relation between past facts and the probablity of future fact 

is analytic. He says that "it is more probable that uniformities 

either universal or. statistical which have been observed to hold 

uniformly in the past experience, will continue to hold uniformly 

in the future". 7 

Asher.Moore claims that here the word 'probable' does not 

carry any commitment concerning future frequencies. He says that 

we are used too to regard a probability statement as being 

predictive. He Is trying to show that probability statements are 

really non-predictive. They are analytically derivable from a 

statement descri~ing past facts and are alternative ways of 
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describing certain characteristics of those facts. 

He writes, "any predictive statement, which says that a 

certain event 'a' will have a certain charateristic ~. I shall 

call this statment sometimes P, · sometimes when I want to 

distinguish its component ~d. what does it mean to say that on 

certain data, P has a probability of, say a/b ?" 8 

He says that in the above example all that is asserted in. 

addition to the data of probability is the empirical contents 

which are analytically derivable from those data by rules of 

evidence. It does not predict anything and hence no future 

experience can be relevant to its truth. 

Here the question may arise: How do we know which rules 

of evidence will give us a correct probability judgement ? Moore 

gives an answer by saying that on the basis of the totality of 

past experience a frequency estimate is highly 'probable. Huge 

number of past experiences have uniformly shown this frequency. 

He argues· that the statement 'P is probable' says that past 

experience supports P or makes it reasonable to believe it in 

some degree. 

Miss May Brodbeck refutes Moore's analytic approach to 

the problem of induction. She says that there is no basis on 

which we can construct the inductive logic. She questions the 

I 

! 
. I 
I 
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basis for preferring large samples to small ones, highly varied 

ones to homogeneous ones. According to her all such preferences 

are based on induction. She maintains that the real problem of 

justification is that we have observed uniformity in the past, 

and this analytically implies that it is reasonable to expect 

uniformity in the future. She claims that "if there is any 

problem of induction, it is about the relationship between 

observed and unobserved". 9 

According to Asher Moore the principle of induction is 

analytically true and there is no need for any mataphysical 

postulate of uni'f ormi ty of nature. If the principle of induction 

is expressed in terms of probable continuance of uniformities 

then it is a non-factual statement and could not possibly be a 

metaphysical ass•rtion about nature. He believes that the rules 

of induction cannot be justified by induction. Rules of 

induction are not empirical statements. He says that "the rules 

of induction concerning mixing large samples, varied data and so 

on, constitute the full expansion of the principle of induction 

.. 10 Moore holds that it is reasonable to believe that past 

uniformities will continue because it has always been so. 

May Brodbeck criticizes Moore's view. According to her 

the problem of. induction is precisely the problem of 

justification for saying more than what has been observed (in the 

above example) for asserting P itself. She says that 
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justification 'on data D, P is probable~ has nothing to do with 

what is meant by the problem of induction. Actually for 

justifying P (where P is predictive statement) the whole 

statement 'on date D, P is probable' does not say anything about 

P itself and therefore fails to justify P. 

C. I. Lewis also supports an analytic justification of 

induction. He develops his views by refuting tvo assumptions 

which have been made by Humean sceptics against the validity of 

empirical generalization. It is assumed by Hume that there is no 

necessary connection of ideas in our empirical knowledge. For 

this reason he maintains that empirical knowledge has no rational 

basis. Secondly he assumes that if there were a rational basis 

for empirical generalization it should be certain, so that on the 

basis of it we could infer empirical generalization from given 

data as in deductive inference. 

Lewis argues that the first assumption is false and 

second does not prove the invalidity of empirical generalization. 

In connection with the statement that there is no necessary 

connection of ideas in our empirical knowledge, Lewis observes 

that the Humean sceptic fails to notice "the ways in which the 

necessary connection of ideas are pertinent to the interpretation 

of the empirically given and hence are antecedent determination 

of reality". 11 
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He argues that necessary connection of Ideas are 

relations between concepts. Th~y are determined by means of 

logical laws and decisions regarding the meaning of concepts. He 

claims that Irregularity of a true empirical generalization does 

not effect the validity of empirical generalizations. According 

to him empirical generalizations are never certain but merely 

probable in a certain sense. He wants to say that we can justify 

induction and empirical generalization from an apriorl analytical 

point of view. 

Lewis gives a general principle which he thinks is 

essential and fundamental for the justlflcatlon of induction and 

calls it principle A. The principle is "It must be false that 

every Identifiable entity in experience is equally associated 

with e~eri other". 12 

By this principle we can always apply concepts to 

experience and there must be apprehensible things and objective 

facts. He draws a distinction between various concepts of sense 

experience like colour, sound, taste, etc. and various concepts 

like chair, table, etc or concepts of theoretical objects like 

atom, electron, etc. A concept of pink colour applies to patch 

of pink colour or a concept of. a table applies to a particular 

table. 

Lewis says that to justify Induction and empirical 
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generalization on the basis of principle A is to recognize the 

indispensability of inductive procedure for pursuing knowledge of 

reality. He argues that whosoever continuously revises his 

judgement of the probability of a statistical generalization by 

its successfully observed verificatiqn and failure cannot fail to 

make more successful prediction. But it seems difficult to 

believe because the self correcting nature of induction does not 

guarantee that action or prediction, in accord~nce with empirical 

generalizations based on what we have already known, will be more 

successful than action or prediction not in accordance with them. 

Lewis's thesis for apriori analytical justification of 

induction can be explained by the following argument. 

I£ something exists then we can make some true empirical 

generalizations. 

Something exists. 

Therefore we can make some empirical generalization. 

He considers that the premisses of this are necessarily 

true. Here the first premiss is necessarily true because it is a 

part of Lewis definition of existence of things or his theory of 

reality. He asserts that this theory of reality consists of 

apprehensible and objective facts or simply ordered sequence of 

possible experiences predictable by empirical generalization. 
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Second premiss is also necessarily true because it is 

necessary that something exists. According to him we cannot 

conceive that nothing exists. To say that we cannot conceive 

that nothing exists is to say that it is inconceivable that we 

cannot apply concepts to experience. He asserts that if we can 

always apply concepts to experiences, we shall say that something 

of which these concepts are true, exists. 

Lewis 

generalization 

also believes that induction and 

are indispensible for each other 

empirical 

and are 

presupposed in our knowledge of reality. But here Lewis fails to 

realize that this is itself no proper ground for the 

trustworthiness of induction. Lewis tries to give an answer to 

this question. According to him induction is certainly a ground 

for the trustworthiness and it is also practically valuable 

because by the help of it we successfully predict. He maintains 

that induction is valid because we can always apply concepts to 

experience and asc•rtain the uniformities in the world by knowing 

the results of application of concepts to experience. 

Here the problem may arise that if we accept that this 

argument for general validity of an induction and empirical 

generalization is valid,· then it is still too general because it 

does not show how we can give reason for the trustworthiness of 

any particular empirical generalization. It is also not clear 

how the entailment holds. Applying concepts to experience is one 
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thing and making empirical generalization is quite another. 

Sometimes the application of concepts may be correct, sometimes 

not. How does it follow from this that we can make true 

empirical generalization ? 

U. C. Salmon refutes the analytic approach to the 

problem. According to analytic thinkers, to have reasonable 

belief is to have belief that are well grounded by justifiable 

method. According to Salmon to attempt to justify inductive 

method by showing that they lead to reasonable belief is a 

failure. If we assume that inductive beliefs are rational in the 

sense of being based on justifiable method of inference, then we 

are begging the question. I£ we regard belief as reasonable 

because they are arrived at inductively, we have the problem of 

showing that reasonable beliefs are valuable. According to 

Salmon it seems that we use inductive method not only because 

they help us to make correct prediction or arrive at true 

conclu~ions but simply because we like to use them. 

Another problem regarding the term 'reasonable' is that to 

call something 'reasonable' or 'rational' means that it is 

agreeable to certain specific stand•rd. This is disputed. Uhen 

·specific standards are present, we do not say that the argument 

is reasonable or rational, rather that it is a conclusive 

demonstration; for example, formal proof of a mathematical 

theorem. In many other cases there are no specific standards. 
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Nelson Goodman accepts that though the problem of 

justifying induction could not be solved, it could nevertheless 

be dissolv~d. The dissolution of the problem ~f justifying 

induction consists not in proving why an empirical generalization 

must be true and inductive inference must be valid, - but it 

consists in displaying the meaning of the statement that an 

empirical generalization is true and the statement that an 

inductiv~ infer~nce is valid. 

He believes that like valid deductive inference, correct 

inductive inference also presupposes valid inductive rules or 

principles. The main question for the justification of induction 

lies in formulating correct or valid rules as well as justifying 

them on the basis of induction. 

It may be asked as to how we can justify formulation of 

rules as correct or valid. Goodman says that 1£ it does actually 

propound a rule ~sed in accepted inductive infer~nce, it is 

valid; if it does not then it is invalid and therfore will be 

rejected. According to him there is no other problem of 

justifying induction besides this. 

According to Goodman there is always a possiblity of 

justifying induction because there is always a possiblity of 

raising doubts against the validity of induction either in the 

light of new instances or new rules of induction. Ue may always 
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ask how induction is valid in relation to a given probability or 

in relation to a given interpretation of knowledge of r~ality. 

It shows that a new examinatron of the problem of justifying 

induction can always be attempted. 

Goodman argues that predictions are justified if they 

satisfy valid laws of induction, and valid laws of induction are 

valid if they accurately codify the accepted inductive practices. 

According to him the problem of induction is a problem of 

defining the difference between valid and invalid prediction. 

He assumes that for the confirmation of a hypothesis we 

should distinguish law-like statement from accidental statement. 

In his writings "Fact, Fiction and Forecast" he formulates a 

problem of the justification of induction in a striking puzzle 

which he calls 'New riddle of Induction'. 

considers the following case. 

In this riddle he 

Suppose we have observed a large number of emeralds from 

vast varieties of experience and found all of them to be green 

then it would be natural to accept on the basis of this evidence 

a probable generalization that all emeralds are green. He 

defines a new predicate 'grue' which is some how a mixture of 

green and blue. An object is held to be 'grue', if it is green as 

observed before 2000 A.D. and as observed after 2000 A.D. is 

blue. Hence all emeralds which we have observed so far have been 

' 
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'grue•. Therefore if all arguments of the enumerative pattern 

are correct inductive inference, we can conclude that all 

emeralds are 'grue•. 

Goodman argues that "all emeralds subsequently examined 

will be green and the prediction that all will be grue are alike 

confirmed by evidence statement describing the same observation. 

But if an emerald subsequently examined is grue, it is blue and 

hence not green. Thus although we are well aware which of the 

two incompatible prediction is genuinely confirmed, they are 

equally well confirmed according to our present· definition"". 13 

Goodman introduces the new term 'grue• in terms of the 

familiar colour green and blue in the following way; A certain 

thing X is said to be 'grue• at a certain time T if and only if X 

is green at time T • that is, before the year 2000, and X is blue 

at time T, that is, after the year. 20UO. 

Here the problem may arise that if we see a green 

grasshopper today, then on the basis of the above definition we 

can very well say that we have seen a grue grasshooper today, 

because to-day is before 2000 A.D. But if we see a green 

grasshopper after the 2000 A.D. then it would be wrong to 

maintain that a grue grasshopper had been seen because after the 

year 2000 some thing is grue if and only if it is blue. 
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Ue may say that every time an emerald has been observed 

AS green, we can predict that emerald will remain green. On the 

other hand if we project the improbable regularity that every 

time an emerald has been observed it has been grue, then we can 

predict that emerald will change fro~ green to blue. There is a 

paradox in combining t~ese two predictions. An acceptable 

scientific inductive logic must have a rule for determining the 

projectability of regularities. The problem of formulating exact 

rules for determining projectablility is the 'New riddle of 

induction'. 

S. F. Barker argues that there is a difference between 

predicate 'green' and 'grue'. By direct observation we can 

verify that a thing is green but we cannot now conclusively 

verify that a thing is grue because for determining the 

predicate grue we would need to determine whether the date is 

before or after the year 2000 A.D. 

Uhat is the relation between traditional problem of 

induction and Goodman's new riddle of induction ? For Goodman 

there is only the problem of characterizing the hypothesis by an 

evidence-set or problem of systematically determining which 

projection from an evidence-set constitute valid induction._ He 

interprets the problem as that of explicating the concept of 

law-like statement and valid induction. Therefore according to 

Goodman the difference between the old problem and new riddle of 
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induction is that the new problem is a problem of explication 

which certainly requires empirical knowledge; on the other hand 

the old problem being one of the justification, excludes such 

knowledge. 

Although Goodman's puzzle is an interesting philosophical 

problem, it does not give any clearcut solution to the problem. 

Although all these philosophers believe that they can give an 

analytic justification of induction but their approaches are 

different. A completely satisfactory solution has not yet been 

found but there have been developments which constitute progress. 

Many other philosophers feel that analytic approach to 

the problem of the justification of induction has not been 

fruitful in as much as the problem haunts even after such 

justification. They try to give an Inductive justification, 

which we take up in the next Chapter. 
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CHAPTER IV 

THE INDUCTIVE JUSTIFICATION 

OF INDUCTION 

The inductivists are not satisfied with an 'analytic 

justification of induction'; because it does not give any 

assurance that induction will often lead to success. 

lnductivists argue that induction is a reliable guide for our 

expectations because it has worked well so far. This type 

of justification is called inductiv~ justification of induction 

because it holds that the argument from 'induction has worked in 

the past' to 'induction will work in the future' is a correct 

inductive inference. 

Hume claims that inductive justification of induction is 

circular because induction is relied upon in order to prove that 

induction is reliable. The proponents of inductive justification 

of induction point out that it is not circular in the ordinary 

sense because its conclusion is not one of the premisses from 

which the conclusion is derived. Actually an inductive 

justification of induction is circular in the sense that the 

conclusion asserts the correctness of the rule of in.ference by 

which it is reached. The lnductivists claim that this kind of 

circularity is not vicious and it does not spoil the cogency of 

an argument. 
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Inductive justification of induction vas first explicitly 

proposed by C. S. Peirce; later R. B. Braithwaite and Max Black 

have both championed this viev. They maintain that induction 

could be inductively justified instead of be~ng deductively 

justified by confirming to a rule or a standard of induction. 

The reason for accepting the inductive conclusion is that it has 

proved successful in the past, for example, ve accept the 

conclusion "All men are mortal" on the basis that men have been 

proved mortal in th~ past. The inductivists say that there is a 

good reason vhy ve should trust the inductive conclusion in 

question. 

C. S. Peirce considers induction as a trustworthy method 

for pursuing truth due to its being a self-correcting process. 

He holds that in the case of inductions (synthetic inference) as 

distinguished from deduction (analytic inference) "Ue only knov 

the desree of trustworthiness of our proceedinss. As all 

knowledge comes from synthetic inference, ve must equally infer 

that all human certainty consists merely in our knowing that the 

processes by vhich our knowledge has been derived are such as 

must generally have led to true conclusions". 1 This type of 

argument amounts to an inductive justification of induction. 

Peirce asserts that if induction is valid at all, its 

validity must consist in the fact that "it pursues a method 

vhich, if duly persisted must, in the very nature o£ things lead 
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to a result indefinitely approximating to truth in the long 

run". 2 

But here the question may arise as to how induction must 

in the long run lead to truth. Peirce may reply that induction 

is a method which always corrects its errors and- leads us in 

reaching the true conclusion. Thus he argues "The true guarantee 

of the validity of induction is that it is a method of reaching 

conclusion, which if it be persisted in long enough, will 

assuredly correct any error concerning future experience into 

which it may temporarily lead us". 3 

Peirce in his last writings asserts self-corrective 

tendency of induction as the heart and essence of inductive 

method. Induction is self-corrective if its conclusions are 

correlated by other such conclusion. One inductive conclusion 

corrects another if we reject one in favour of the other, because 

the sample on which the first conclusion based is larger than the 

sample on which the second conclusion is based. 

Peirce concludes that" ......... the method of induction-

must generally aproximate to the truth; that is a sufficient 

justification for the use of the method, although no probability 

attaches to the inductive conclusion". 4 Peirce's account of 

trustworthiness of inductive inference as the criterion of its 

validity makes inductive validity on the basis of some objective 
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fact about the principle, according to which the inference is 

made. Braithwaite objects that " ........... to make this 

dependence a dependence upon the proportion of inference covered 

by the policy which lead to true conclusion is to put it in a 

form which is, in two ways badly suited for our purpose. In the 

first place, since the conclusion of an induction is a general 

hypothesis, there is no time at which it is conclusively proved. 

The hypothesis may, of course, be established by the induction, 
) 

but its establishment at one time will not prevent its refutation 

at a later time if contrary evidence occurs". 5 

Braithwaite considers that an inductive policy could be 

expected to be objective in the future if it has the character of 

being effective-in-the-past. In this sense the inductive 

principles, that whenever known members of a class are found to 

possess a certain character, it is probable that all members of 

the class possess that character is a valid one, if lt has proved 

to be true and successful in most cases in the past. 

Our inductive conclusions are to be conaidered as valid 

ln accordance with the principle of Induction. But as soon as 

the objection that there is no logical reason for accepting this 

rule as a valid one is raised, this principle must be justified 

by itself in the sense that most of its applications in specific 

cases have been successful in the past. Braithwaite has proposed 

this way of justifying induction. 
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He believes that induction is not a demonstrative form of 

inference like deduction. Here he uses the word 'Induction' in 

the sense in which it covers the inferences of an empirical 

generalization from its instances or of a scientific hyppthesls 

from empirical evidences for it. Braithwaite asserts that belief 

in the premisses by ltsel£ does not generate belie£ in the 

conclusion and the reasonableness of belief in inductive 

conclusion requires fulfilment of more conditions than that of 

reasonable belief in the premisses. It is also necessary that the 

conclusion is derived in accordance with a (valid) principle of 

,in£erence. If in the inference one is aware of the validity of 

the principle besides having reasonable belief in the premisses, 

then the inference may be said to be subjectively valid. And i£ 

the conclusion is drawn from reasonably believed premisses 

without awareness of the valid principle of inference, then the 

inference is said to be objectively vafid. 

Braithwaite starts his considerations of justification of 

induction by saying that "all the inductions whose validity we 

wish to establish are inferences in which the i'nductive 

conclusion has been derived from the empirical premisses in 

' accordance with one or the other of a limited number of inductive 
. 6 

principles of inference". He claims that "the justification for 

an inductive inference from known empirical data, i.e. the 

criterion for the 'validity' of the inference and for the 

'reasonableness' of belief in the hypothesis which is the 
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conclusion of the induction, lies in the principle in accordance 

with which the inference is made being one of the policy of using 

which has a charateristic, which I shall call "predictive 

reliability" and which C. S. Peirce once called "truth producing 

vitrue". 7 

According to Braithwaite, the justification of induction 

consists in the fact that a policy of passing accoring to an 

inductive principle from true beliefs to beliefs-in-general 

hypothesis frequently enables us to accept hypothesis which are 

confirmed and unrefuted by experience. 

Braithwaite begins his argument by defining an inductive 

policy as a polic~ "for establishing general hypothesis in 

accordance with inductive principles of inference on the basis of 

empirical dat~". 8 

He suggests the following criterion for the "reliability" 

of an inductive policy II and for the validity of any inference, 

reasonableness of belief in any hypothesis it sanctions. 

(Inductive policy II is represented by a greek capital letter 

which denotes only the simple enumerative inductive policy). 

"Of every time ~ later than a fixed time t2• and of every 

interval of time of a fixed length of years, ~ lying within the 

interval t ( ~.t), it is true that many of the hypotheses 
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established by the use of policy II during the interval of d 

years (unless there is no such hypotheses) have the joint 

property (1) of not haying been empirically refuted at any time 

between the time of establishment and :t. (2) of having been 

empirically confirmed atleast once between the time of 

establishment and t". 9 

The important point is that for a policy II to be 

reliable it must have what Peirce called "truth producing 

virtue". Following his explication of this Peircean notion, 

Braithwaite defines ~n eff~ctive policy as_one shich satisfies 

the criterion of reliability, and an effectiveness in the past 

policy as one which satisfies the criterion which results when 

"of every time t not later that the present time and substituted 

in the above for, 6f every time t". He assumes that "the 

effectiveness of an inductive policy is an empirical proposition 

which does not logically follow from the policy's effectiveness 

in the past". 10 

Braithwaite tries to show that non-circularity (in the 

vicious sense) of the following argument 'A' justifying the use 

of the policy of simple enumeration._ Argument 'A': (1) Policy II 

is effective in the past. 

Therefore: 

(2) Policy II is effective. Braithwaite considers that an 

argument A obviously does not have among its premisses 
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proposition (2) ~nd accordingly is not circular "in the petitio 

prlnclpil sense of professing to Infer a conclusion from a set of 

premisses, one of which is the conclusion itself". Braithwaite 

himself concedes that by this observation it is difficult to get 

rid from the charge of circularity. "Still there is the 

difficulty involved in the use of an inferential policy to 
' 

establish its own effectiveness". 11 To overcome this dificulty 

Braithwaite proceeds to argue that argument 'A' is reasonably 

believed and the argument will be both valid and exempt from the 

charge o£ circularity if any of the following conditions are 

fulfilled. 

I 'Polley II Is effective' is merely believed (and not 

reasonably believed) or 

II - 'Policy II is effective' is true. 

III - It Is both believed (though not reasonably believed) and 

true. 

Braithwaite uses the word 'valid' and 'validity' in the 

sense that "the conclusion can justifiably be added to the 

lnferer's body of reasonable beliefs". 12 Braithwaite says that 

al~ that is required for inferential validity in addition to the 

reasonable belief In the premisses of the argument is the truth 

of the proposition asserting the effectiveness of the principle 

governing the inference. 
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Braithwaite says that the person making the inference can 

be regarded simply as a reasoning machine. He says, "there is 

nothing objectionable in the machine arriving at a new 

proposition which corresponds to having a reasonable belief in a 

proposition asserting some general property of the method of 

working of machine". 13 

being'. 

Braithwaite gives an analogy between 'machine' and 'human 

A machine could be constructed in such a way.that when 

"fed" certain propositions it would arrive at the proposition 

that its "principle of working" was effective. There is nothing 

objectionable in the conception of such an occurence. Han, like 

machine, can thus arrive from premisses to conclusion 

automatically. But human beings are unlike machines. A man can 

believe or disbelieve or doubt; machines cannot. One feature of 

this disimilarity is the human ability to question the status of 

belief inferred from reasonably believed premisses by principle 

of inference whose effectiveness is not similarly reasonably 

believed. 

After developing the machine analogy Braithwaite writes 

"But if the machine becomes self conscious and critical of its 

mode of working, it will not be satisfied with a criterion for 

the validity of inference which depends upon the effectiveness in 

fact of the method by which it is working but will demand a 

condition either as an alternative or as an addition, which 
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states its belief in this effectiveness". 14 

He claims that it is sufficient for the validity of an 

inductive argument that the inference have reasonable belief in 

the premisses of the argument together with belief, though not 

reasonable belief, 

inference employed. 

in the effectiveness of the principle of 

It is argued that belief in the proposition 'e' that a 

certain inferential 'policy II is effective' is "self-

rationalizing, not of course in the sense that believing e makes 

this belief itself reasonable, but i~ the sense that believing e 

carries along with it a belief that this belief in e is 

reasonable". 15 

these premisses: 

Braithwaite gives an argument as follows: 

(1) B reasonably believes the Polley II - evidence for e 

(2) B believes~. 

From 

(3) e is true. This conclusion can be drawn that it is both 

subjectively and objectively reasonable for B to believe e. 

Braithwaite asserts that B has a reasonable belle£ ln ~. 

where ~ ls a proposition asserting the effectiveness of using the 

principle. But the question arises that how can B arrive at a 

reasonable belle£ in e. Neither B arrives at a reasonable belie£ 

in e by direct observation nor indirectly because the criterion 
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of effectiveness refers to all time ~ later. than to and -· hence 

~lso the future times. Therefore e is a contingent proposition. 

Consequently his reasonable belief in e depends on the use of the 

inductive principle of inference. 

Braithwaite tri~s to escape from this circularity by the 

following analysis. He asserts that the circularity resides in 

presupposing that B must have a reasonable belief in e in order 

to arrive at a reasonable belief in e. But does the validity of 

B's inference depend upon this presupposition ? According to 

Braithwaite there are three possible fundamental criteria for 

judging whether B's use of the inductive principle of inference 

is valid. 

(1) B believes e 

(2) B has a reasonable belief in e 

(3) e is true. 

Braithwaite accepts that if 

e is the only acceptable criterion 

derivation of a reasonable belief 

B has a reasonable belief in 

for valldit~, the inductive 

in e would be circular. He 

claims that (1) 'B believes e' by Itself establishes the. 

"subjective validity" of B's use of the inductive principles of 

inference. (2) -~ is true' by itself establishes the 'objective 

validity' of his use of the principle. (3) The premiss 'B 
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believes e' and the conclusion -~ is true' together establish the 

subjective and objective validity of his use of the principle. 

The subjective validity and objective validity is a justification 

for B to make inference in conformity with the inductive 

principle of in£ erence. Neither subjective nor objective 

validity assume that 'B has a reasonable belief in e'. Thus 

Braithwaite claims that there is no circularity in his use of the 

inductive principle of inference in reaching at a reasonable 

belle£ in e. 

Abner Shimony refutes the above treatment of induction. 

He says "Prof. Braithwaite has gained no advantage by performing 

inductions in terms of rules of inference rather than in terms of 

supressed premisses, for an argument using a non-deductive 

principle o~ inference makes exactly the same assumptions as a 

corresponding argument in which the principle of inference is 

deductive but premisses are suitably strenghtened". 16 

Braithwaite's attempts to avoid the circularity is 

refuted by Abner Shimony. He argues in the same article that 

the. "subjective validity" of B's use of the inductive principle 

of inference does not make it reasonable for him to infer 

according to this principle, for his belief In Its effectiveness 

may be ungrounded. Nor does "objective validity" make it 

reasonable for B to use the principle, unless he also knows or 

reasonably believes that it is objectively valid; otherwise the 
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correctness of his mode of inferring is merely a lucky guess. 

Finally, since both components are of so little help it is hard 

to see how the combination of "subjective and objective validity" 

can make B's use of the inductive principle of inference 

reasonable". 17 

Although Braithwaite's arguments are powerful, yet we 

should still have a good reason for hesitating to accept his 

conclusion. In fact Braithwaite was unable to avoid the charge 

of circularity which is involved in inductive principle. 

Max Black has been the staunchest supporter of the non-

circularity ·of inductive justification of induction. According 

to him, to construct an inductive argument, supporting a 

principle of induction which avoids circularity, depends on the 

dlstinclton between a premiss of an inference and a rule In 

accordance with which one infers. Many philosophers believe that 

there is a circulatiry in this assumption that what has already 

worked will continue to do so uses an inductive rule. Max Black 

claims that the appearance of circularity arises only from 

overhasty application of criteria applicable to deduction. 

Max Black' wants to establish the conclusion that 'all 

inductive arguments are to be conducted according to one and the 

same Inductive rule'. An Inductive argument in support of that 

rule might be correct. He believes that conjunction of the 
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premisses and the negation of the conclusion is not self-

contradictory. According to him this follows from the meaning of 

inductive argument that an inductive argument is not a special 

kind of deductive argument. Deductive arguments either establish 

their conclusion or they do not. On the other hand, an inductive 

argument may offer stronger or weaker reason in support of its 

conclusion. Black assumes that there is only one supreme 

inductive rule .or principle which determines all correct 

inductive arguments and has. to be shown to be true or probable. 

He formulates an example of self-supporting inductive argument. 

He believes that such self supporting-inferences may satisfy the 

conditions for legitimate inductive inference. The example is as 

follows: 

"R1 : To argue from all eiamined instances of 'A's have been B 

'to 'all A's are B'. 

R2 : To argue from: 'most instance of A's examined in a wide 

varfety of conditiori have been B' to '(probably) the next A to be 

encountered will be B'" 

-
Further he says that we can formulate two inductive 

arguments for the support of rule R1 and R2 respectively. 

"(a1 ) All examined instances of the use of R1 in arguments 

with true premisses have been instances in which R1 has been 
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successful. 

Hence 

All instances of the use of R1 in the argument with true 

premisses are instances in which R1 is successful". 

Black gives another argument in su~port of R2 "(a2 ) In 

most instances of the case of R2 in arguments with true premisses 

examined in a wide variety of conditions, R2 has been successful. 

Hence (probably) 

In the next instances to be encountered of the use of R2 is 

an argument with true premisses R2 will be successful". 18 

The argument a 1 is governed by R1 and a 2 by R2 (In 

Black~s 'Self Supporting Inductive Argument(a2 ) is called (a) and 

R2 is called (R).) 

Hax Black calls (a1 ) argument the first order argument 

and (a2 ) the second order argument. According to him the word 

'probably' here indicates the 'variability of strength' of these 

arguments. He claims that.this argument cannot be circular since 

its conclusion is not one of its premisses, or even hidden in one 

of its premisses. The conclusion doe• not follow deductively 

from the premisses. Though this would not be good for a 

deductive argument but it saves our inductive argument from 
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circularity. The argument may also be "Correct without 

triviality". 

Hax Black argues that 'Variability in strength' is 

important for inductive arguments. By the help of this we can 

distinguish inductive argument from deductive ones. A deductive 

rule.is either valid or invalid but in inductive rule 'degree of 

reliability' depends upon its ratio of success it assumes in 

previous applications. Black says that the measure of the 

strength of an argument is m/n; that is, relative frequency of 

the successful applications of the argument with true premisses. 

"Suppose evidence is available that 4/5 of the A's so far 

examined have been B, and it is proposed by an application of the 

rule R, to draw the inference that the next A to be encountered 

will be B. Suppose for the sake of argument we know R to have 

been successful ln 9/10 of the cases ln which lt has been 

previously used. If so, the second order argument affirms with 

strength 9/10 that R will be successful in the next instance of 

its use. Thus there is a transfer of the strength from the 

second order argument to the first order argument". 19 

Black claims that "Inductive argument governed by R vary 

in strength according to the number and variety of favoured 

. t t d . th . " 20 ~ns ances repor e ~n e prem~sses ................ . 
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In arguing that the second order argument (a2 ) supports 

the rule R2 , Black is claiming that the strength of the argument 

raises the degree of reliability of the rule. 

Black attempts to show that if all goes well inductive 

method becomes self-regulating and self-supporting. According to 

him "If we have no reason to think that R is unsuccessful most of 

the time, or is objectionable on some logical grounds, that is 

enough to make our employment of it so far reasonable. The 

function of higher order arguments in the ta_ngled web of 

inductive method is to permit us to progress from relatively 

imprecise and uncritical methods to methods whose degrees of 

reliability and limits of applicability have themselves been 

checked by inductive investigations". 21 

U. C. Salmon in the end of his article "Should we Attempt 

to Justify Induction" reftites Black's arguments. He says, "The 

so called self-supporting argument are .............. circular in 

the following precice sense: the conclusiveness of the argument 

cannot be established without assuming the truth of the 

conclusion. It happens, in this case, that, the assumption of 

the truth of the conclusion is required to establish the 

correctness of the rules of inference used rather than the truth 

of the premisses, but that makes the argument no less viciously 

circular. The circularity lies in regarding the facts stated in 

the premisses as evidence for the conclusion, rather than as 
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evidence against the conclusion or as no evidence either positive 

or negative. To regard the fact In the premisses as evidence for 

the conclusion Is to assume that the rule of Inference used In 

the argument Is a correct one. And this Is precisely what Is to 

be proved. If the conclusion Is denied then the facts stated In 

the premisses are no longer evidence for the conclusion". 22 

Black argues that Salmon's views are Improper because 

'conclusiveness' can be used for deductive argument but not for 

an Inductive argument. An Inductive argument may be correct or 

Incorrect. Black claims that Salmon Is making a mistake by 

saying that the falsity of (a)'s conclusion entails the 

Black Incorrectness of the rule by which (a) Is governed. 

further argues that "He (Salmon) would be plainly wrong If he 

maintained that an assertion of the correctness of (a) was an 

additional premiss required by (a), or that an argument to the 

effect that (a) was correct must precede the legitimate use of 

(a). For If this last demand were pressed It would render 

deductive Inference no less than Inductive Inference logically 

lmpo~slble. If we were never entitled to use a correct rule of 

Inference before we had formally argued ln support of that rule, 

the process of Inference could never get started". 23 

He claims that If there is such a thing 'as Inductive 

correctness and If Its Instances can be experienced before then 

there are cirterla of inductive correctness which can be found as 
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vindicated. According to Salmon, it is a gross mistake to say 

that "a given inductive rule can be established by a self-

supporting argument". According to Black "if 'established' means 

the same as 'proved reliable', the self-supporting argument can 

strengthen the rule and in this way 'support' it". 24 

Peter Achinstein also gives two objections to the cogency 

of Black's argument. First he gives a counter-example and 

considers the rule of inference D: "Argue from 'No Pis G': and 

"Some G is H' to the conclusion 'All F is H'". 

Now the 'self-supporting' argument (b) can be formulated 

as follows: 

"premiss: No argument using D as its rule of inference is an 

argument which contains a premiss beginning with the term 'All'; 

some arguments containing premisses beginning with the term 'All' 

are valid. 

Conclusion: All argument using D as their rule of inference 

l "d" 25 are va 1 • 

Here in the self-supporting argument (~) neither its 

conclusion is the same as premisses nor it is presupposed by 

them. There is a similarity of structure. In the inductive case 

we know that the rule of inference is good, that is we have 

"subjected it to scrutiny" and so on, but in the above case we 
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know that the rule of inference is not good. 

Achinstein's other argument is more effective; it is that 

" ............ to claim that a non-deductive rule of inference is 

correct or valid is to imply ......... that it will probably be 

successful in the next instance of its use". If we call the 

self supporting inductive argument (a), " ...... the assumption 

that (a) is valid ........ does involve the claim that (a)'s 

conclusion is probable". 26 

According to Achinstein this makes (a) circular. He says 

that in using the argument (a) to show that its conclusion Is 

probable one must assume that its rule of inference is correct. 

And this Involves the assumption that Its conclusion is probable 

and thus there is a cirularlty. 

Black maintains that the conclusion of (a) is that 'R 

will be successful in its next application' and this is very 

different from the assumption that 'R will probably be 

successful'. 

Achinsteln is not satisfied with Black's argument. He 

argues that what possible ground there can be for accepting the 

conclusion of the argument ? He assumes that the only ground 

which can be given Is that R is probably a generally successful 

rule. Black points out that R will probably be successful does 
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not entail that it will be successful on its next application. 

But Achinstein says that R's probable success provides the ground 

for accepting the conclusion of the argument (a). According" to 

him there is a circularity. Ue cannot know the adequacy, the 

correctness of the rule of inference in accordance with which we 

construct the a~gument, without "simultaneously or antecedently" .. 

Bredo C. Johnson als6 refutes Black's theiis. According 

to him it is impossible that the strength of an argument is 

completely independent of the degree of reliability of its rule. 

In fact their independence is essential to Black's argument; 

otherwise he could be committed to the view that one must take 

the rules of degree of reliability into account in determinig the 

strength of an argument. But that having done so one can 

redetermine it with a different result by applying to the rules 

of the degree or reliability. 

Further Johnson argues that "if the possiblity of an 

inductive justification of induction depends on the possiblity of 

increasing the strength of inductive arguments by means of second 

~evel arguments making use of the same inductive rule, then the 

former possiblity does not exist". 27 

In this way ind~ctive justification of induction is not 

able to dispose of the problem of induction. It also does not go 

to the roots of the philosophical perplexities. This inductive 
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justification of~induction does not lead to any new solution or 

dissolution of the problem of justifying the Inference. There 

are many problems in Inductivist's argument. However, they are 

useful in pin-pointing some difficulties in the justification of 

induction. 



CHAPTER V 

PRAGMATIC JUSTIFICATION 

-OF INDUCTION 

112 

It has been claimed by some philosophers that induction 

is pragmatically preferable to any other way of making 

predictions because it is most likely to reveal regularities if 

they exist in nature. 

The pragmatic justification of induction was proposed by 

Herbert Feigl and elaborated by Hans Reichenbach. Both are 

founders of the logical empiricists movement. Their theory has 

been developed in recent years in many·writings of U. C. Salmon. 

The pragmatists think of the main task of the 

scientists, as finding the true laws of nature, if there be any 

such to be found. These laws of nature are either universal or 

statistical in character, i.e. either of the form 'All A's are B' 

or 'No A's are B', or the form' 90% A's are B' or 'the 

probabllty of A being B is 9/10'. 

If we want to find out a way of justifying inductive 

inference we must first of all try to establish a principle of 
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induction. A principle of induction is a statement vith the help 

of which we can put inductive inference into a logicaliy 

defensible or guarded form. This principle is very important 

for scientific method. Reichenbach believes that this principle 

determines the truth of scientific theories. Herbert Feigl says, 

"The principle of induction is not a bit of knovledge, it is 

neither analytic nor synthetic, neither apriori nor aposteriori, 

it is not a proposition at all. It is rather the principle of a 

procedure, regulative maxim of an operational rule". 1 

In 1950 Herbert Feigl published an article 'De Principiis 

Non Est Disputandum .... ?' It has come to be regarded a very 

famous piece of writing on the inductive problem. In it he 

distinguishes 

vindication. 

two kinds of justification; validation and 

He says "Uhen ve speak of 'ju~tification' ve may 

have reference to the legitimizing of a knowledge - claim; or 

else ve may have in mind the justification of an a~tion. The 

first may be called "Justificatio Cognitionis" (validation); the 

second, "Justificatio actionis" (vindication). The rules of 

inductive and deductive inference serve as .the justifying 

principles in validation; purposes together with (inductively 

confirmed or at least confirmable) empirical knovledge concerning 

means - ends relations, or in the extreme, degenerate case vith 

purely logical truths, serve as the basis of vindication 

(pragmatic justification). Only ends can justify means, even if 

in accordance vith the vell knovn slogan it will be admitted that 
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a given end may not justify the utilization of every means for 

its attainment". 2 

According to Feigl, rules, principles or propositions are 

validated by deriving them from more basic rules, principles and 

propositions. For example, a rule of conditional proof in 

deductive logic can be validated by proving that any conclusion 

wh~ch can be derived by using conditional proof, can also be 

proved by using only the basic logical rules. On the other hand 

vindication consists of showing that the adoption of a given 

rule, principle or proposition fulfills an accepted purpose. The 

fundamental rules of deduction would be vindicated if we can show 

that false conclusion can never be deducted from true premisses. 

Feigl notes in his article 'On the Vindication of 

Induction" that many analytic philosophers consider the quest for 

a justification of induction as a pseudo-problem because in their 

view this quest comes down to asking: Is it reasonable to be 

reasonable ? Because of an ambiguity of the ter~ "reasonable" it 

is precisely here that the distinciton between 'validation• and 

'vindication• is helpful. Feigl believes that a certain degree 

of probablity can be validated in the light of the available 

evidence and a rule of induction, when we ask for a justification 

of the given rule of induction the justification amounts to a 

vindication. 



115 

He says that in order to make predictions we need law 

like statements vhich may serve as premisses or as rules of 

inference. For the validation of these rules or laws, we require 

evidence and a rule of induction. A rule of induction must never 

be confused with a law of nature. Actually the laws of nature 

formulate deterministic or statistical regularities. If there are 

such regularities, it is obvious that the rule of induction will 

help to disclose them. Felgl considers the following formulation 

of the rule of induction. "Generalize from the broadest 

background of conceiveably relevant evidence, with maximum 

simplicity; the laws, be they deterministic or statistical, which 

result from such generalizations, are to be held open to revision 

(or even complete refutation) in the light of ·further forthcoming 

evidence". 3 

This formulation is prescriptive. It does not assert a 

uniformity of nature. It also indicates the self corrective 

character of the inductive procedure. It renders logically 

·evident that ·if there is an order of nature of any kind, the 

inductive procedure is precisely designed as to catch hold of it. 

This rule of induction is the only one of which it can be shown 

that it is well adapted to the discovery ot whatever regularities 

there might be in the universe. Karl Popper in his book 'Logic of 

Scientific Discovery' claims that the method of science consists 

in the severe testing of theories and that those theories which 

survive such testing are accepted in the corpus of science. He 

I 
I . 
I 
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argues that there is no problem of induction. 

Here Herbert Feigl argues against K .. Popper that not all 

science is hypothetico - deductive. Even the non-refutation of 

some theories by severe testing is taken as a corroboration for 

the inductive trust in the validity of the theory in domains such 

as the future or in further ranges of the'theory' variables, in 

which the theory has not been tested. 

Herbert Feigl argues that to ask for a general 

justification of inductive procedure is to ask for the 

impossible. Ue can justify particular inductions by reference to 

general principles of induction, but we cannot jusfity the 

principles in the same way. Ue can however ask for a vindication 

of the adoption of the rule of induction. Such a vindication 

consists precisely in showing that if the goal of predicting the 

future can be achieved, the rule of induction is a way to achieve 

it. This type of justification is given by Hans Reichenbach for 

what he calls 'straight rule' of induction. 

D. Kading argues that no pragmatic vindication succeeds, 

given the aim of predicting the future correctly. He says, we 

have no proof that inductive procedure would be the best method 

of fulfilling this aim. But Feigl never explicitly claimed that 

induction was the best method. 
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Reichenbach was the first philosopher to notice that 

Hume's. argument excludes the possiblity of a validation of 

induction. He writes "Hume started with the assumption that a 

justification of inductive inference is only given if we can show 

that inductive inference must lead to success. In other words, 

Hume believed that any justified application of theinductive 

inference presupposes a demonstratation that the conclusion is 

true. It is this assumption on which Hume's criticism is based. 

His two objections directly concern only the question of the 

truth of the conclusion; they prove that the truth of the 

conclusion cannot be demonstrated. · The two objections, 

therefore, are valid only in so far as the Humean assumption is 

valid. It is this question to which we must turn. Is it 

necessary for the justification of inductive inference to show 

that its conclusion is true ?". 

Reichenbach gives an answer to this question by saying; 

"A rather .simple analysis shows us that this assumption does not 

hold. Of course, if we were able to prove the truth of the 

conclusion, inductive inference would be justified; but the 

converse does not hold: a justification of inductive inference 

does not imply a proof of the truth of the conclusion. The proof 

of the truth of the conclusion is only a sufficient condition for 

the justification of induction, not a necessary condition". 

Reichenbach maintains that the validation is the only way 
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of approaching the problem of induction. He proceeds to argue 

that" ... The inductive inference is a procedure which is to 

furnish us the best assumption concerning the future. If we do 

not knov the t~uth about the future, there may be nonetheless a 

best assumption about it, i.e. a best assumption relative to what 

we know. Ue must ask whether such a characterization may be 

given for the principle of induction. If this turns out to be 

possible, the principle of induction will be justified". 4 

.According to REd chen bach, this is a new type of 

justification, a vindication which shows that inductive inference 

satisfies the sufficient condition of predictive success. Thus 

the general problem of induction reduces to the subproblem 

whether it is possible to vindicate induction or not. If 

induction can be vindicated, the vindication takes the form of 

Reichenbach's pragmatic argument. Reichenbach developes his 

argument within the context of the frequency theory of 

probability. He argues that "Scientific method pursues the aim 

of predicting the future; in order to construct a precise 

formulation for the aim we interpret it as meaning that 

scientific method is intended to find the limit·s of the 

' 5 frequency". 

Reichenbach's analysis of the problem of induction is 

based on his conception of the aim of induction as the 

ascertainment of a limit of the frequency of occurence of events. 

'· I 
' 
I 
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There are two stages in his argument. The first is hi~ 

formulation of the rule of induction and second is the· pragmatic 

justification ~f the rule. 

According to him, rule of induction induces us to think 

that the limit of the relative frequency in a longer series of 

events is approximately the same as the relative frequency in an 

initial segment of the series. Reichenbach's rule of induction 

can be explained in the following way. Suppose that we have 

tossed a coin 200 times and that is has turned up heads 98 times, 

l.e. ln an lnltlal part of the aeries of coin tosses the relative 

frequency with which it has turned up head is 98/200. Here 

Reichenbach's rule of induction tells us to surmise that, if the 

coin is tossed long enough, the relative frequency with which 

heads occurs would remain approximately 98/200. More exactly his 

rule is that if in an initial segment of a series of events the 

relative frequency with which A's have been B's is m/n (where n 

is the number of A's and m is a number of, A's that are B's), we 

can hold that in the long run, as the number of A's gets larger 

and larger, the relative frequency will continue to be 

approximately m/n. The relative frequency of occurence of any 

event continues to vary gradually as the number of observed 

instances increases, and the prediction or surmise about future 

cases is based on this fact. 

Reichenbach claims that "The aim of induction is t6 find 



120 

series of events whose frequency of occurence converges towards a 

1 . "t" 6 ~m~ • 

He conceives that the task of induction is that of 

estimating the limit of the relative frequency in an infinite 

series. As such all hypothesis in science are to be constructed 

as probability statements of this sort. Ue can only examine a 

finite initial segment of the series, yet we wish to estimate 

what will be the ultimate limit. For example if we have observed 

10~0 cloudy days and found that in just 500 cases there vas rain, 

we can conclude that fifty percent of all cloudy days are 

followed by rain, that is the limit of the relative frequency of 

rain, in this finite series is 50%. Again if we have observed 100 

swans and all have been found to be white, then we can accept the 

inductive generalization that all swans are white. It means that 

100% is the limit of the relative frequency of whiteness in an 

infinite series of swans. In effect, the rule of induction which 

Reichenbach advocates is that if the relative frequency of a 

particular characteristic is such and such in the the part of the 

series so far observed, then we may adopt this same percentage as 

our best estimate of the limit of the relative frequency in an 

infinite series. The larger number of observed cases provide the 

greater weight to this estimate. 

Reichenbach says that when we have observed only a small 

number of cases our estimate of the limit of the relative 
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frequency in the long run may be very roughly made and may 

continue to be wrong for a long time. But if there is a limit of 

relative frequency then sooner or later by continuing application 

of the inductive procedure in course of time our estimate will 

diverge less and less from true value. If there is no limit then 

no probablity would exist and there would be nothing to be 

discovered. But if the limit does exist then this rule of 

enumerative induction will enable us to estimate it to any 

desired degree of accuracy provided we continue the search long 

enough. 

If the world is predictable then what is the logical 

function of the principle of induction ? For this purpose we may 

consider the definition of limit. ''The frequency hn has a limit 

at p, if for any given E there is an n such that hn is within p ~ 

E and remains within this interval for all the rest of series. 

Ue may infer from the definition of limit that if there is a 

limit, there is an element of the series from which the principle 

of induction leads to the true value of limit. In this sense the 

principle of induction is a necessary condition for the 

determination of a limit'. 7 

Reichenbach formulates the rule of induction as follows: 

"If an initial section of n elements of a sequence xi is 

given, resulting in the frequency fn, and if, furthermore, 

nothing is known about the probabllty on the second level for the 
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occurrence of a certain limit p, we posit that the frequency 

f 1 (i>n) will approach a limit p within fnl~e when the sequence is 

continued". 8 

Reichenbach gives very much importance to his argument 

that nothing is known about the existence of sequences of events 

whose frequency of· occurrence converges to a limit. The 

definition of the concept of the limit of an infinite series is 

such that a series n 1 ,n 2 ......... , is characterized as having a 

limit if an only if there is a number p such that, however we 

choose a small positive number e, there is an n 1 such that for 

every n 3 , if n 3>ni, the apsolute difference between the relative 

frequency fni and p is less than e. This means that for the 

purpose of vindicating induction we cannot know whether there is 

.such a p for any sequence of events. 

Reichenbach believes that from the fact that we should 

have no kowledge of the existence of regularities it does not 

follow that there are no regularities. He says "tJe have no 

proof for the assumption (of the existence of a limit of the 

frequency). But the absence of proof does not mean that we know 

that there is no limit; it means only that we do not know whether 

there is a limit. In that case we have as much reason to try a 

posit as in the case that the existence of a limit is known; for, 

if a limit of the frequency exists we shall find it by the 

inductive method if only the acts of positing are continued 
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sufficiently". 9 

How do we know that induction constitutes the best means 

or at least an adequate one, for finding limits if there exist 

any ? Reichenbach answers that if there is a limit of the 

frequency the use of the rule of induction will be a sufficient 

condition to find the limit to a desired degree of approximation. 

There may be other methods. But we do not know whether there is a 

limit. Ue can say, if there is any way to find a lim~t the rule 

of induction will be such a way. 

Reichenbach's formulation of indu~tion as "a procedure 

in which the relative frequency observed statistically is assumed 

to hold approximately for any future prolongation of series"10 , 

has come to be known as "the straight rule". By analogy let us 

call the other convergent rules as "crooked rules". 

Ue can state that the problem which Reichenbach tried to 

solve is the problem of grounding a preference for the straight 

rule over each of the infinitely many crooked rules. 

Reichenbach gives two solutions for this problem. The 

first is in his book "Experience and Prediction", and second in 

the book "The Theory of Probablity". The first is this: 

"The 'correction' Cn may be determined in such a way that 
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the resul~ing wager furnishes even at an early stage of the 

series a good approximation of the.limit p ....... . On the other 

hand it may happen also that Cn is badly determined, i.e. that 

the convergence is delayed by the correction. If the term Cn. is 

arbitrarily formulated we know nothing about the two 

p6ssibilities. The value Cn=Q- i.e. the inductive principle is 

therefore the value of the smallest risk; any other determination 

may worsen the convergence. This is the practical reason for 

preferring the inductive principle". 11 

According to Reichenbach these considerations provide a 

logical structure of the inductive inference. Ue can say that 

the applicability of the inductive principle is a necessary 

condition of the determination of a limit of the frequency. 

The second 's6lution' Reichenbach offers may be 

introduced thus in his own words. "The rule of induction has the 

advantage of being easier to handle, owing to its descriptive 

simplicity. Since we ar~ considering a choice among methods all 

of which will lead to the aim, we may let considerations of a 

technical nature determine our choice". 12 

In order to understand Reichenbach's argument, we should 

go into his discussion of Descriptive and Inductive simplicity. 

Descriptive simplicity is a phychologistic concept while 

inductive simplicity is an epistomological one. According to 
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Reichenbach Descriptive simplicity has nothing to do vith truth. 

"For this kind of simplicity concerns only the description and 

not the facts co-ordinated to the description". 13 E.g. the 

metrical system may be said to be (descriptively) simpler than 

the system of yards and inches in that it makes measurement 

easier and economical in practice. But there is no difference 

between the two systems so far as truth-character (correctness) 

is concerned. Inductive procedure has descriptive simplicity in 

relation to other empirical methods with the same aim. 

where two or more constructions are logically equivalent in terms 

of their empirical content. On the other hand inductive 

simplicity applies in cases where two or more constructions are 

logically non-equivalent with respect to certain of their as yet-

unverified consequences. Thus inductive simplicity is relevant 

to the choice between various hypothesis or theories when they 

are equally well supported by the available evidence, when the 

unverified consequences of some methods are inconsistent with 

those of the others. Reichenbach holds that the inductive method 

is preferable additionally on account of its greater or better 

power of correct prediction, i.e. on account of inductive 

simplicity also. Reichenbach•s position becomes trivial when he 

gives an account of descriptive and inductive simplicity together 

with his claim that the straight rule is preferable on the basis 

of descriptive simplicity. Ue cannot make the choi~e between the 
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straight rule and the crooked rules in terms of descriptive 

simplicity or inductive simplicity. "By definition the criterion 

of descriptive simplicity applies only to constructions which are 

logically equivalent; and the various members of the class of 

convergent rules are incompatible with each other. Since before 

convergence takes place, each gives different posits from each of 

the others. But, on the other hand, the choice between the 

straight rule and the crooked rules cannot be made on the basis 

of inducvtive simplicity either. As this notion has been defined 

the criterion of inductive simplicity makes its selection of the 

simplest construction on an inductive assumption to the effect 

that the simplest construction is the best predictor. Because 

this assumption has a truth-character, Reichenbach insists it 

itself must be justified within the theory of probablity and 

induction" . 14 Since he prefers the stra.ight rule on the basis of 

inductive simplicity which assumes true character, he commits a 

petitio principii, because correctness of inductive prediction, 

which is to be proved, is assumed. 

J. Lenz has criticized Reichenbach's rule of induction. 

This rule does not enable us to predict what will happen in the 

short run (for example, to predict that i~ the next 100 tosses of 

the coin, .the frequency of heads occuring would be what it had 

been in the preceeding 100 tosses). This means that even if 

Reichenbach succeeds in justifying his rule of induction, it does 

not follow that he will have succeeded in justifying a rule of 
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induction enabling us to predict what happens in the short run. 

According to Lenz, Reichenbach in his 'pragmatic 

justification of induction' gives no assurance that any of the 

predictions one actually makes using his rule are corect or even 

probably correct. He only shows that repeated use of inductive 

rule will lead to success, if success is possible. He gives no 

reason for believing success is possible. It hardly· helps to be 

assured. that the repeated use of the inductive method will 

eventually lead to success. Still even if success is achieved by 

ualns hla rule of lnductlon, one wlll never know lt on the 

strength of Reichenbach's justification, as he accepts that we do 

·not know how many attempts with the inductive method we must make 

before success comes. 

Uhile Reichenbach offers a deductive proof that induction 

is most likely to succeed in discovering relative frequency 

limits where they exist, he fails to give any such proof that 

rational degrees of confidence about the future can only be 

estimated via knowledge or belief of limiting values of relative 

frequencies. Indeed all he does is to cite some example where 

our confidence is based on such knowledge. The least 

modification of his argument to meet this defect would be a proof 

that the ultimate aim of induction, that is correct prediction, 

could only be achieved via the discovery of probability laws as 

defined. However, such a proof has not been produced and does 

------- -- ··--- -------- -·· -- ....... _ y-~- ... • - ..... "';;i"a. .. Q.J..&..&.';.&.-.:f- .a..... C~..&.L3 -'-''1:'-t..a.·.a.vu.-~.L-..:::J--es,v-.L.I..I.(!6--

to be a method that has worked in the past and will work in the 

future then a necessary condition is that it should have worked 



129 

relative frequencies in infinite series. This has several 

untoward consequences. For one thing it would oblige us to 

suppose that whenever one asserts an inductive generalization, 

for example 'All swans are white', one is committing oneself to 

the untestable metaphysical as~~mption that there exist an 

infinite number ~f swans. According to Reichenbach's analysis 

'All swans are white' might be true - that is, the limit of the 

relative frequency of whiteness in the infinite series of swans 

might be 100 percent. Reichenbach makes the meaning of an 

Inductive ~enerallzatlon be a relative to the arran~ement o£ 

things ln a series. By rearranging the order of the items in a 

series one can alter the limit o£ a relative f~equency in that 

series; suppose that we have a series of swans numbered 1,2,3,4, 

etc. and that every even numbered swan is whit~ while every odd 

numbered swan happens not to b~ white. Then if ~e c6nsider these 

swans in the numerical order, we shall say that half are white in 

a certain finite range. Ue can re-arrange these same swans in a 

slightly different order:1,3,2,5,7 or 9,11,6, etc. In this series 

the relative frequency of white swan is one third. In this way 

according to Reichenbach's view we can assert an inductive 

generalization only lf ~ne specLfies the order in which the 

items of the finite series are arranged.· This seems 

unsatisfactory because w~ suppose ourselves to understand quite 

well enough what it means to assert that all swans are white 

without -having decided upon any order in which a series of swans 

are to be arranged. 

. ' 
' ' 
' 

. J 

l 

' 
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John Lenz has criticized Reichenbach's views. According 

to him "Reichenbach does mention simplicity as a ground for 

choosing the straight rule, but this is surely a very weak ground 

and is, in any case separate from his 'pragmatic 

justification'". 15 

Reichenbach's account of induction does not provide us 

with any guarantee that after any specified number of 

observations we are entitled to assume that our estimate of the 

long run relative frequency will be within some specified degree 

of accuracy. Therefore, it does not seem that his abstract 

justification could serve to justify any concrete inductive 

argument. 

There are other difficulties in Reichenbach's views on 

the justification of induction. U, C. Salmon has developed his 
' -I 

views and tried to avoid the difficulties. Salmon has shown 

great resourcefulness in defending Reichenbach's view of 

'Pragmatic justification of Induction'. 

According to Salmon the most crucial objection against 

Reichenbach is the following: In Reichenbach's view, we are 

justified in selecting his rule of induction on the grounds of 

'descriptive simplicity'. But Salmon claims that descriptive 

simplicity cannot be considered as a basis for selecting one rule 
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from the infinite class of asymptotic rules. 

Salmon's defence and fortification of Reichenbach's 

pract1cal1st justification of Induction is combined with his 

criticism of the opponents of the theory. Max Black is one of 

the main critics of Reichenbach's view. He argues that the 

pragmatic justification can apply as well to the Inductive 

policy. (If m of A's have been B, then we may predict a future 

ratio n-m of ;n- ) as to the conventional one. This policy is also 

sel£-co~~ective and may lead to success and so on. Salmon argues 

that this Is not the case. Indeed prediction made ln accordance 

with 
. 1 

Black's rule are contracidtory. For example if a of the 

A's B3, 
5 them B1 , 2 them B2 then Black's rule are - of and 8 of 8 

would lead to the prediction that 7 of the A's B3, 
6 

B2 8 are - are 
8 

and 3 
B1 (supposing B1 B2 B3 mutually exclusive) that llof Bare or 

8 

the A's have one or another of these properties. Such absurd 

results refute Black's contention. 

Salmon says. "Let us use the symbol 'IV Lim Fn (A, B)' to 

denote the Inferred value of the limit of the relative frequency 

of B on the basis of the sample consisting of the first n membe~s 

of A. Ue can lay down the following normalizing condition: 

Let B1 ................ Bk be any set of attributes mutually 

exclusive and exhaustive within A. The following relations must 

hold: 



IV Lim Fn (A,B 1 )~0 

k 

E IV Lim Fn(A,B 1 )~1 
i=l 
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Rules which satisfy the normalizing condition are called 

'regular'". 16 

The question may arise: How many regular asymptotic rules 

are there ? Salmon replies that there are innumerable regular 

asymptotic rules. For any given sequence the results of all 

asymptotic rules converge to the same value, that is the limit of 

the relative frequency, the convergency is non uniform. 

Salmon asserts that only 1 the rule of induction by 

enumeration for inferring limits of relative frequencies is free 

from contradiction, and says that every other rule except this 

one permits a logical contradiction on the basis of consistent 

evidence. 

There is a choice: either we accept the rule of induction 

by enumeration for purposes of inferring limits of relative 

frequencies or we forgo entirely all attempts to infer the limits 

of relative frequencies. If the limits of relative frequencies 

exist, the persistent use of induction by enumeration will 

establish them to any desired degree of accuracy. Salmon 
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attempts to tackle the problem of the ~short run' by sugg~sting 

that we make an estimate of the relative frequency and then apply 

that estimate to the short run. Many approaches have been made 

to solve the problem of the short run. One approach is the 

attempt to justify a short run rule for inferring the relative 

frequency in finite sample from the value of limit of the 

relative frequency in an infinite sequence. Another approach is 

to attempt to justify a rule of inferring directly from one 

finite sample to another non overlapping finite sample. Salmon 

admlta ln hla article ·the Predlctlve Inference• that there are 

completely arbitrary rules, that have the same justl£lcatlon that 

he offers for the natural rule. 

Salmon provides a further development along these lines 

in 1961. In his article 'Vindication of Induction', Salmon 

suggests two criteria - The criterion of convergence and the 

criterion of linguistic invariance - which are offered in the 

hope that they would lead to plausible solutions both for the 

short run problem and for the problem of selecting a unique 

member o£ the family o£ asymptotic rule. The criterion of 

linauistic invariance states that "no inductive rule is 

acceptable if the results it yeilds are functions of the 

arbitrary features of the choice of language". 17 He shows that 

only the straight rule ·satisfies his criterion of linguistic 

invariance. Salmon gives the follqwing definition for the 

criterion of Linguistic invariance. 
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"Whenever two inductive inferences are made according to 

the same rule, 

linguistically 

if the premiss of the one differs purely 

from the premisses of the other then the 

conslusion of the one must not contradict the conclusion of the 

other". 18 

In 'The Pragmatic justification of Induction', Salmon 

again gives a criterion of Linguistic invariance. 

"Given two logically equivalent descriptions (in the same 

or different languaaes) of a body of evidence, no rule may permit 

mutually contradictory conclusions to be drawn on the basis of 

these statements of evidence". 19 

The force of this criterion may be explained by the 

following examples. "If in a scientific experiment, the result 

that a certain bar of iron is thirty six inches long confirms 

some hypothesis to a certain degree, then the criterion requires 

that the result that the same bar of iron is three feet long must 

conform that same hypothesis to the same degree. Similarly, 

suppose that we have observed the ratio of A's in a particular 

sample which are both red and round is mjn. It follows, that the 

ratio of A's in the same sample which are round and red is also 

m/n. If an inductive rule permits us to infer from the fact that 
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m/n A's are red and round that the limit of 'the relative 

frequency of things being ted and round in A is p, and the _same 

inductive rule permits us to infer from the fact that m/n A's are 

red and round that the limit of the relative frequency of things 

being both red and round in A is q, where p ~q, Salmon assumes 

that this rule would violate the criteiion". 20 

In brief we can have a look on Salmon's attempt for giving 

a precise for'mulation to Reichenbach's theory. Salmon attempts 

to show that rule of Induction by enumeration Is superior than 

any other rules because it satisfies all the three criterion of 

asymptotic character, regularity and linguistic invariance. 

Salmon gives the following table to show the possibllties of 

rejecting the other 

" Rule Asymptotic 

(1) Induction by Yes 

enumeration 

(2) Apriori No 

(3) Counter-inductive No 

(4) Compromise No 

(5) Normalized Counter- No 

inductive 

(6) Vanishing Compromise Yes 

rules of 

Regular 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

inference: 

Linguistically 

Invariant 

Yes 

No 

Yes 

No 

No 

No ,21 



136 

Salmon's comparative assessment of the inductive method 

and other anti-scientific method is as follows: "if an anti 

scientific method can be presented with some degree of clarity, 

we can examine it from the standpoint of regularity, ·lintguistic 

invariance, and convergence (asympotic properties), and perhaps 

show its inferiority to scientific methods". 22 

Stephen Barker claims to refute Salmon's conclusion. He 

tries to show that the straight rule violates the criterion of 

linguistic invariance. Barker gives an example of Nelson 

Goodman's curious predicates "Grue" and "Bleen", "~rue" meaning 

green before 2000 A.D. and blue afterwards. "Bleen" is defined 

correspondingly. Clearly the straight rule, as applied to a 

sequence of emeralds will lead us to make the estimate that the 

proportion of emeralds that are green is 1, and also that the 

proportions of emeralds that are grue is 1. But nothing can be 

both grue and green, so we are led again to an inconsistency. 

Salmon attempts to give an answer to Barker's criticism 

by stipulating that the straight rule of estimation be applied 

only to purely ostensive predicates. He argues that Goodman type 

predicates are !}Ot "purely ostensive" because they must be 

defined. 

purely 

Grue things do not look alike, while green ones do. A 

ostensive predicate is one which has these 

characteristics: "(1) It can be defined ostensively. (How it is, 

infact, defined is immaterial). (2) Its positive and negative 
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instances for ostensive definition can be indicated non-verbally. 

(3) The respect in which the positive instances resemble each 

other and differ from the negative instances is open to direct 

inspection, i.e. 

23 resemblance". 

satisfactory. 

the resemblance in question is an observable 

This solution of Salmon is not all together 

Brian Sky~ms refutes the Salmon's characteristic of a 

purely ostensive predicate. According to him it is not very clear 

that what la meant by an "obaervable reaemblance". If obaervable 

resemblance is taken as a substitute for 'ostensive definable' 

then the definition is circular. He says, "~hat the occurrence 

of the model "can" in the definition precludes any attempt to 

define the physical modalities in term of our inductive logic". 24 

Max Black's main argument against Salmon is that this 

whole approach is wrong because anything we observe in the short 

run is compatible with any value of the limiting frequency. 

Madden also has doubts about the adequacy of Salmon's 

principle of linguistic invariance. He says that suppose one of 

the rules other than the straight rules, one would be successful 

immediately but that the straight rule would not be successful 

because it is neither known to be true nor known to be false: In 

these circumstances we would certainly adopt the rule which was 

successful sooner. On the other hand if we believe that the 
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straight rule is the only really successfull way of inductively 

knowing the future, then we are inductively justifying it and so 

giving up Reichenbach's vindication. 

John Lenz points out that although continued use of 

straight rule will eventually give the true law, no one would 

ever know when It had been found. Lenz says that science is 

often interested in making short run prediction, the pragmatist 

cannot justify such predictions. 

Pro£. Black'~ objections against the pragmatic 

justification of induction is that, practlcalists have narrowed 

tbe aim df science. Certainly science is not usually content to 

predict long run relative frequencies o£ events, it usually 

strives to predict the relative frequency of events in the short 

run. The practicalists pragmatic justification gives no 

assurance that such predictions of short run frequencies are 

correct or even probably correct. Reichenbach says that the 

frequency theory could not handle short run relative frequency 

directly. Here Lenz points out that even if we know 

run relative frequency of two events, we still cannot 

that long 

know the 

short run relative frequency of these events. Ue could do so 

only 1£ we know that the short run relative frequencies 

approximate those of the long run but we have no assurance. He 

believes that "pragmatic justification of induction gives no 

assurance that any of the predictions that science actually makes 
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According to Hacking "Salmon's argument on behalf of the 

straight rule amounts to an adequate justification only in those 

cases where the total relevant evidence consists of information 

regarding relative frequencies in the observed sample. 

The straight rule is useless in the majority of cases 

under consideration unless it can be shown that the information 

ls ~~~elevant to estimates of ~elatlve f~equency. Hacklns a~sues 

that Salmon fails to p~oduce an a~sument to establish such 

irrelevance". 26 

Salmon in his paper "Short run" tries to build one 

pragmatic justification upon another argument, in effect that we 

have 'nothing to lose' by assuming that 'practical convergence' 

will occur in the finite series of events we shall in fact 

observe. But in his l~ter paper "The predictive inference" he 

confesses that this attempt was a failure. He concludes "The 

treatment of the problem of.fered in "The short run" is totally 

inadequate. Among the rules justifiable by the arguments there 

presented we can find one ·which would justify any consistent 

prediction whatsoever about the short run. The whole difficulty 

seems to steer from the introduction of the limit of relative 

frequency as a mediator between the finite observed sample and 

27 the short run prediction". 
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Reichenbach's original conception by 

attempts 

providing 
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to improve 

supplementary 

reasons for rejecting unwanted non-standard policies, the 

prospects for vindicationism remains dubious. The determination 

of limiting values of relative frequencies is an intractable 

problem of inductive method. 

Even though there has been real progress in inductive 

logic in recent years there is no satisfactory solution for the 

problem of determination of limiting values of relative 

frequencies and the problem of the short run. 

Although Pragmatic justification of induction is full of 

short comings yet it has an important role in philosophy of 

science . 
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CHAPTER VI 

CONCLUDING REMARKS 

The problem of justifying induction as formulated by 

David Hume is not a genuine problem, according to one 

interpretation. Hume's demand for a solution to the problem could 

be met if induction could be changed into deduction. But he was 

not able to find any such justification. It la the function of 

deduction to get the truth of conclusion formally demonstrated on 

the basis of accepted premisses. Induction has a different 

function. Inductive inference makes ita conclusion only probable. 

Hume was not very clea+ to himself as to what type of 

justification is required for induction and hence the problem was 

partially misconceived by him. 

According to some philosophers Hume's problem of induction 

is not a wrong problem, but one which can be reformulated by 

giving it an intellegible form Some philosophers have 

reformulated this problem in the following way: Uhat will be the 

justification for the ultimate principle of inductive reasoning? 

Or, what is the justification for the belief that future will be 

like the past ? It seems that this problem cannot be dismissed 

simply by calling it a pseudo-problem. It reappears in some form 

or the other in different formulations. 
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As ve have seen, mainly three types of solutions have been 

given to the problem in recent years and each solution represents 

an Influential vlevpolnt In contemporary philosophical thought. 

The proponents of analytic justification of induction 

believe that individual inductions are valid because they conform 

to standard examples of induction or standard rules of induction. 

They hold that standard examples or standard rules of induction 

are valid simply because they are standard ones. In this type of 

justification vhen ve call inductive inferences correct or 

beliefs rational, 

standard examples. 

then ve mean to say that they are like the 

J.O. Urmson refutes the analytic justification of 

induction. He claims that It is alvays legitimate and meaningful 

to ask whether ve should accept those standards vhich ve do 

accept, and vhat should justify our acceptance of an example of 

induction as a standard one. Further in a process of 

enquiry both inductive standards or rules and 

empirical 

individual 

inductive conclusions are subject to continual modification and 

reformulation in the light of empirical findings and nev 

theoretical considerations. These standards or rules are not 

absolutely certain. They are subject to be checks In a process of 

empirical inquiry. 

The second type of solution is 'The Inductive 
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justification of Induction.' It is called inductive because it 

claims that· the succe~s of induction in the past is evidence for 

the regularity expected to hold in future. Inductivists assert 

that from the argument that induction has worked in the past _ we 

can conclude that induction will work in the future, and it is a 

correct inductive inference. The main objection which has been 

raised against this type of justification is that of circularity. 

Inductivists have tried to obviate, in a way, the charge of 

circularity. They admit that there is a circularity in the sense 

that conclusion asserts the correctness of the rule of Inference 

by which lt is reached, but argue that this type of circularity 

is not vicious. 

The third type of justification is the 'pragmatic 

justification of induction'. Pragmatists argue that the main task 

of scientists is to find out the true laws of nature. Reichenbach 

attempts to provide a justification for the use of the straight 

rule. He says that the justification consists in showing that if 

there are true laws of nature, then continued use of the straight 

rule will eventually produce them. There is no guarantee that 

continued use of any other rule will do so. 

Y.C. Salmon tries to give a precise formulation of 

Reichenbach's theory. He believes that the rule of induction by 

enumeration is superior to other rules. Salmon concludes; "If an 

anti-scientific method can be presented with some degree of 
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clarity, we can examine it from the standpoint of regularity, 

linguistic lnvarlance and convergence (asy~ptotlc properties) and 

perhaps show it~ Inferiority to scientific methods." 1 

Many objections have been raised against the pragmatic 

justification of induction. John Lenz points out that if 

continued use of the straight rule will eventually give us a true 

law (if there ·is one ), then no one would be able to. know when it 

had been found. Further,he argues that we have "no assurance that 

any of the prediction that science actually makes are correct or 

even probably correct." 2 

Uhen It is clearly recognized that Induction by 

definition can not be deduction, then some philosophers have 

tried to dissolve the problem into absurdity by saying that it is 

a pseudo~problem. They assume that there ~s no problem of 

induction· if induction by definition is non-deduction. If the 

demand for the justification is that induction should satisfy the 

condition which are appropriate only to 4eduction, then the task 

is certainly hopeless. To conclude that the induction is 

basically l~valid or that a be1ief based upon inductive. grounds 

can never be reasonable is to transfer the criteria of evaluation 

from one domain to another in which they are in-appropriate. 

Critics of the problem claim that there is no problem of 

induction because the problem depends upon the conceptual 
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confusion about the nature of induction or the nature of 

justification. They argue that a solution to the problem of 

induction consists only in showing that a justification is 

unnecessary. According to them the solution is nothing but the 

exhibition of conceptual confusion. 

A.J.Ayer in his. book 'Language Truth & Logic' writes 

"There are only two ways of approaching this problem on the 

assumption that it· is a genuine problem, and it is easy to see 

that neither of them can lead to lts solution. One may attempt to 

deduce the proposition which one is required to prove either from 

a purely formal principle or from an empirical principle. In the 

former case one commits the error of supposing that from a 

tautology it is possible to deduce a proposition about a matter 

of fact; in the latter case one simply assumes what one is 

setting out to prove. For example, it is often said that we can 

justify induction by invoking the uniformity of n~ture, or by 

postulating a 'Principle of limited independent variety'. But in 

fact, the principle of the uniformity of Nature merely states in 

a misleading fashion, the assumption that past experience is a 

reliable guide to the future; Uhile the principle of limited 

·independent variety presupposes it. And it is plain that any 

other empirical principle which was put forward as a 

justification of induction would beg the question-in the same 

way.For the only grounds which one could have for believing such 

a principle would be inductive grounds.Thus it appears that there 
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is no possible way of solving the problem of induction as it is 

ordinarily conceived." 3 

In a recent publication we find that Strawson's views are 

similar to A.J.Ayer's. Strawson argues that there is no way of 

justifying induction in general. He says, "If it is said that 

there is problem of induction and that Hume posed it, it must be 

added that he solved it. " 4 

According to some philosophers induction is not 

fundamental to scientific inference. The most influential and 

contemporary writer, Karl Popper has maintained that scientific 

method is not inductive. Uhat is called induction, is a myth. 

Popper believes that in gaining knowledge of the empirical world 

induction does not play any role. He suggests that on the basis 

of our expectations we make hypothesis or tentative conjectures 

about the nature of the world. He emphasises that our hypothesis 

and conjectures can never be certainly true. In his own 

conception of scientific method such repudiation of induction is 

linked with the thesis that the purpose of scientific theorizing 

is falsification rather than verification or provisional support 

of an approximation of truth. 

Actually the problem of induction is a pseudo-problem for 

those who are seeking a deductive justification of induction. 

Therefore, It is necessary to understand the distinction between 
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induction and deduction and the meaning of the term 

'justification.' 

The problem of induction is very ol4 in western thought. 

Philosophers have not made cl~ar to themselves what sort of 

justification is required; so the attempts to solve the problem 

have been misconcieved. First of all, we should understand the 

meaning of the term 'justification.' The term 'justification' 

invariably involves at least an implicit reference to some 

standards or norma which serve, in the given context, as the 

principle of justlflcatlon. For example, we justify claims of 

mathematical truth by proof. But the validity of proof depends 

upon conformity with the principle of deduction. Justification is 

a relational term, of which the exact specifications differ 

according to the different types of standards of justification to 

which appeal is to be made. Uhere no standard ~f 'justification' 

ls acceptable the notion of justification becomes useless .. If 

different types of standards are acceptable then there will be 

conflicting types of justifications. 

In order to understand the problem we have to understand 

that what induction ls. Induction is a form of ·Inference. An 

Inference or an argument proceeds-from one or more premisses to a 

conclusion. Mainly there are two types of argument I.e. Induction 

and Deduction. They are distinguished as two contrasting kinds of 

arguments. In a deductive argument the premisses provide 
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complete evidence for its conclusion. Uhile in inductive argument 

the premisses do not provide complete evidence for the 

conclusion. If the premisses in a deductive argument are true the 

conclusion cannot be false. But in induction, If the premisses 

are true it is possible for the conclusion to be false. An 

initial definition of an inductive argument can be given like 

this: An inductive argument is an argument ~hich is not 

deductively valid but one in ~hich it is claimed that the 

premisses make it reasonable for us to accept the conclusion. 

But here the question may arise: ~hat kind of relation is 

this bet~een the premiss and conclusion ? Here the ans~er is that 

premisses bear a favourable evidential relation to the 

conclusion. A definition of inductive argument has been given as 

the follo~ing. " A correct inductive argument is one in ~hich the 

premisses do make the conclusion more probable than any other 

equally detailed rival, although the argument is not deductively 

valid." 5 

It is true by definition that induction is not deduction. 

It is neither a variety of deduction nor inferior to deduction. 

Deductionists say that induction is an imperfect approximation to 

deduction and that the aim of empirical enquiry is to increase 

the probability of inductive conclusions untill it reaches the 

limit of deductive certainty. 
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It is nonsensical to make invidious comparison between 

deduction and induction. Both have an important role in science. 

They are like the walls of a house supporting a roof. Some times 

induction is more certain than deduction. If an empirical 

proposition is supported by a stronger evidence in comparison 

with a very trivial mathematical proposition, then the former 

will be more certain than the latter, for example, the statement 

'I have a body' made on the basis of experience is more certain 

than the 'Binomial Theorem'. In fact induction and deduction both 

a~e eBBential agpectB of the p~ocedures which seem to serve the 

alms of rational Inquiry. 

Ue can raise a doubt whether or not Inductive conclusions 

are logically necessary. Necessity can be attributed to an 

Inductive conclusion in two ways. First, the conclusions 

themselves may be regarded as certain, and secondly, the 

conclusions themselves may be taken to express some sort of 

necessity such as the causal one. Ue have already seen that 

Mill's method Involves necessity In both senses. 

Induction Is not a psychological problem, It Is a logical 

problem. S.Toulmln asserts that all interesting logic is more or 

less Inductive. Some other writers assume that we can understand 

the inductive logic only If induction has been justified in 

general. Carnap believes that inductive logic is nothing but a 

theory of probability. Although there are some psychological 
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conditions In the problem of Induction which are essential for 

the discovery of lnvariances, practical rules of scientific 

methodology and laws in the flux of phenomena, 

basically it is a problem of logic. 

but still 

Ye have elaborately examined mainly three solutions to 

the problem of the justification of induction and found certain 

difficulties.Many more solutions can be given to the problem. 

Actually to understand the problem of induction we should 

consider an analogous problem for deductive inference. Like an 

inductive inference we can raise a similar question about 

deduction. How do we justify a deduction ? The answer is that it 

confirms to the general rules of deductive inference. Ye trust a 

deductive conclusion because the conclusion is derived from its 

premisses in accordance with valid deductive rules. Thus the 

rules of deduction and the individual deductive inferences are 

justified by being brought into agreement with each other a 

rule is amended in view of acceptable particular cases of 

inference, and an inference is rejected because of its violating 

an accepted rule. Just as valid deductive inferences must 

presuppose valid deductive rules or principles, valid inductive 

inferences 

principles. 

must also presuppose valid inductive rules or 

The method of justifying a deductive inference is a 
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method of proving its validity. Natural deduction is a method of 

establishing the validity of some arguments which deduce their 

conclusions from their premisses by the help of a number of rules 

of Inference: for example, Modus Ponens, Modus Tollens, etc. Now 

the question may arise about the justification of these rules 

themselves. 

questions. 6 

There can be four possible answers to such 

(1) First answer may be called deductlvism. According to 

this, 

they 

the rules are justified by other rules by which 

could be deduced. But all rules of justification 

cannot be justified in this way. 

(2) The second one Is called conventionalism. According to 

this rule the justification of the rules consist in the 

fact that 

convention. 

Inference 

they 

It 

can 

are accepted 

is also not 

be rejected 

arbitrary in the last analysis. 

just as 

satisfactory 

by saying 

a matter 

because 

that It 

of 

any 

Is 

(3) The third one Is formalism. It Is a slight modification 

of conventionalism. According to this the 

proving 

reference 

In one 

another. 

validity does not 

to a system. An 

particular system 

make sense 

inference which 

may not be 

question 

without 

of 

any 

is justified 

justified in 



(4) 

it 

The fourth one may be called 

the rules of justification 

by our basic logical intuitions. 
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intuitionism. According to 

are ultimately justified 

Thus in a valid deductive inference we derive conclusion 

from premisses in accordance with the rules of inference which 

are accepted on various grounds. 

of the problem of deduction. 

In this consists the solution 

Now we can compare·the problem of induction with the 

problem of deduction. For inductive inference it can be asked: 

'Is it possible to justify an inductve inference'? Ue have 

already seen that in the case of deduction some deductive 

inferences are justified and others are not. In the same way one 

could say that some inductive inferences are fully justified 

while others are not at all justified. But in the case of 

induction it is unreasonable to accept this "all" or "non" 

formula. 

Some philosophers have maintained that induction cannot 

be justified because in inductive inference we assume some 

universal proposition on the basis of some particular instances. 

It is always logically possible that what is true for some 

particular instan·ces may be true for other. However in this way 

we can never achieve an absolute certainty about the inductive 
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inferences. 

But this objection against inductive inference seems 

unsatisfactory because the conclusion of an inductive inference 

can never be necessarily true. Induction cannot provide a 

conclusive evidence for the conclusion. The premisses of an 

inductive inference only makes the conclusion probable or more 

probable rather then true conclusion. 

Ue have noticed that some deductive inference can be 

shown or justified by the help of a number of intuitively evident 

rules of derivation. In the same way in inductive inference also 

we may have to show that there are some intuitive rules of 

probablification or what may be called 'confirmation.' There are 

some rules of confirmation which are intuitively evident,e.g. the 

rules of qualitative confirmation and quantitative confirmation, 

etc,. 

In recent years a solution to the problem of the 

justification of induction is very much advanced. In this case it 

is not claimed that there is any guarantee that inductive method 

will give us correct results. It is only an effort to give a 

solution to the problem by the development of the logic of 

confirmation. It is hoped that as the logic of confirmation is 

being developed the problem of induction is also being solved. Ue 

can say that construction of a systematic inductive logic is an. 
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important step towards the solution of the problem. 

In all confirmation we find that knowing all the 

available evidence is not sufficient to determine whether a given 

hypothesis is confirmed to any degree. It is' necessary to know 

that all the alternative theories can account in various ways for 

the same set of observation which serves as our evidence. It is 

easy to show that every hypothesis is confirmed relative to some 

theory. There are two important stages in all confirmation. 

"First we determine that observation b confirms 

hypothesis h relative to T (Uhere T is a set of sentences 

including h which together entail~); next we have to inquire 

how T compares with other theories which too may entail b and are 

thus confirmed by it also. Ye can not say that ~ confirms h in an 

absolute sense until we have satisfied ourselves that b confirms 

h relative to the most acceptable of the theories which imply 

~- "7 

J. Nicod intends to vindicate induction by confirmation. 

Nicod examines the relation of the evidence to hypothesis by 

considering the most simple type of generalization of the form 

All P's are Q's that every individual characterized as P has the 

property Q. In his book "Foundations of Geometry and Induction" 

he gives us a criterion of confirmation. "Consider the formula or 

the law: 'A entails B'. How can a particular proposition or more 
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briefly a fact affects its probability ? If this fact consists of 

the presence of B in a case of A, it is favourable to the law 'A 

entails B', on the contrary if it consists of the absence of Bin 

a case of A, it is unfavourable to this law."8 Here the law 'A 

entails B' is an equivalent to saying that the property A entails 

the property B. According to Nicod this criterion seems to be 

intuitively evident and fo~mulates one of our basic insights 

about confirmation and disconfirmation. 

The rules of qualitative confirmation like the Nicod 

criterion and the rules of quantitative confirmation I.e. 

determining the degree of confirmation provided by an evidence to· 

a generalization, shows an interconn~ction between them and 

deriving from them further rules of confirmation constitute the 

logic of confirmation. 

In the above examlpe the letters A and B in Nicod's 

formula for a law are taken to stand for properties. .Therefore, 

the law 'A entails B' means the property A entails the property 

B. Ue can make it clear by saying that every instance of the 

property A Is also an Instance of the property B. Nicod believes 

that a fact which consists in the presence of B in a case of A is 

favourable, while a fact which consists in the absence of B in a 

case of A is unfavourable to a law like this. Ue may understand 

It in the following manner: 
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(a) The existence of an instance o~ A which is, at the same time, 

an instance of B is sufficient to confirm a law (or hypothesis) 

of the form 'Every (instance of ) A is (an instance of)B; and (b) 

the existence of an instance of A which is the same time an 

instance of non-Bis sufficient to disconform the law. 

The Nicod criterion has been criticised mainly on two 

grounds. First, its acceptance leads to some paradoxical 

consequence, and secondly, it is applicable to only a limited 

variety of cases where an evidence is supposed to confirm or 

disconfirm a hypothesis. Actually the paradoxes arise due to 

Hempel's equivalence condition or to an uncritical use of the law 

of contraposition. 

C.G.Hempel gives a number of conditions which a 

definition of confirmation must satisfy if it is to be acceptable 

at all. He defines equivalence condition as follows: "If an 

observation report confirms a hypothesis H,then it also confirms 

every hypothesis which is logically equivalent with H." 9 

According to Hempel if h 1 and h 2 are logically equivalent 

then they should be interchangeable in all contexts, and if they 

are interchangeable in all contexts, they are interchangeable in 

the context of confirmation as well. Therefore we can obtain the 

confirmation of the statement 'e confirms h ' 2 from the 

confirmation statement 'e confirms h 1 ' by substituuing h 2 for h 1 
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(on the basis of the fact they are lo~ically equivalent). 

Hempel gives a stronger argument in support of 

equivalence condition. "If h 1 and h 2 are logically equivalent 

then they are nothing but different formulations of the same 

hypothesis. And if h 1 and h 2 are really the same hypothesis: then 

of course they will be confirmed ( and disconfirmed) by the same 
( 

evidence, for there is, in that case, no difference whatsoever 

between the confirmation of h 1 and the confirmation of h 2 ."10 

But we can see that Hempel's Equlvalance condition 

cannot be used for the purpose of deriving statement of 

confirmation. Hempel believes that if the logically equivalent 

hypothesis, h 1 and h 2 , are identical then there is no difference 

between saying that e confirms h 2 and that e confirms h 1 . But 

this view of logical equivalence is mistaken. From the fact that 

two sentences are logically equivalent it does not follow that 

they express an identical proposition. 

It is quite possible that two hypotheses are logically 

equivalent, in the sense of being interchangeable in all 

entailment statements, but are not iductively equivalent In the 

sense of being interchangeable in all confirmation statements. 

Inductive equivalence can be said to obtain (or not to obtain) 

between any pair of hypothesis h 1 and h 2 also between any pair of 

evidence e 1 and e2. 
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There may be two immediate consequences of inductive 

equivalence (a) That inductive equivalence is both necessary and 

sufficient for replacing one hypothesis by another in any 

statement of confirmation or disconfirmation and (b) That the 

question of confirmation is logically prior to the question of 

inductive equivalence. These immediate consequences have further 

consequences. One further consequence of (a), which we may call 

is that Hempel's Equivalence condition is va~id only if 

logical equivalence entails inductive equivalence. 

The question of confirmation is logically prior to the 

question of (logical or inductive) equivalence. Ue can not decide 

that two hypotheses are equivalent and then proceed to _derive 

that a given evidence confirms one of these two hypothesis on the 

ground that it confirms the other. 

The second ground on which Nicod's criterion has been 

criticised is its limited applicability. But "reall~ it does not 

give anyone right to reject the criterion itself; it only 

entitles one to reject the claims that it is the only criterion 

of confirmation or that it is a criterion which can be applied to 

all cases of confirmation." 11 

Thus we may say that there are some intuitively evident 

rules of confirmation. Just as in deduction we have some basic 
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rules or principles which are assumed as selfevident, in the 

same manner in inductive logic we have also some basic rules or 

·principles and there is no need to justify them. 

Induction has an important role in science and in 

oridnary life. In science we make hypothesis on the basis of 

induction. Although some recent writers have branded the problem 

as a pseudo-problem, yet their theories directly or indirectly 

cannot avoid induction, because if they propound any theory it 

must be based on some hypothesis. On the basis of the deg~ee of 

confirmation we can define mathematical expectations and make 

decisions among courses of action. 

Henry E. Kyburg jr. in his article "Comments on Salmon's 

Inductive Evidence" gives a comparison between inductive and 

deductive rules. "Salmon asks if we can give reasons for 

preferring our conventional usage, intuitions, and behaviour to 

the alternatives.This applies with equal force to deductive rules 

and to inductive rules. To a very large extent, we can give 

adequate reasons, and , as Salmon says, this is a justification 

of induction. I agree with him whole heartedly in his general 

conclusion-with the important exception that I think that in some 

sense our justification of inductive rules must rest on an 

ineradicable element of Inductive Intuition-just as I would say 

our justification o£ deductive rules must ultimately rest in 

part, on an element of deductive intuition: Ue see that modus 
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ponens is truth-preserving this is simply the same as to reflect 

on it and fail to see how it can lead us astray. In the same way, 

we see that if all we know about in all the world is that all the 

A's we've seen have been B's, it is rational to expect that the 

next A will be a B." 12 

There is possibility of much more development in the 

traditional problem of Induction. Ue have seen that several 

answers have been given to it but still there is no satisfactory 

unanimous solution for this problem. The several solutions 

offered in respect of this problem reflect predilections of 

individual philosophers. 

There has been a good deal of advancement In inductive 

logic in recent years, and it may be worth while to have a look 

at a few of the recent developments. 

In the previous chapters we have seen that Salmon and 

Barker have seriously tried to solve the 'Short-Run' problem. The 

'Short-Run' prediction in the case of complete statistical 

knowledge are just as problematic as the inductive inference 

itself. The predictive inference forms the corner stone of 

inductive logic. Kyburg believes that if the problem of 

' 'Short-Run' can be solved and we can accept a rule of detachment 

for Inductive conclusions, then most of the problems of inductive 

logic would be solved. 
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Kyburg is notable among contemporary writers on inductive 

inference for his attempt to construct an account of rational 

belief. 

levels, 

He defines a sequence of rational corpora of different 

each level corresponding to a different notion of 

"Practical Certainty." The highest level of rational corpus 

corresponds to philosophical certainty and contains only logical 

and mathematical truths. This is helpful for constructing the 

inductive logic. The construction of rational corpora of lower 

.levels proceed by means of a rule of detachment. The rule or 

criterion that one uses to determine which propositions are 

evident can perhaps be used as a 'detachment-rule'. Kyburg 

believes that the real problem of inductive logic lies still in 

the search for conditions under which a rule of detachment may 

safely be employed. He gives the following three arguments in 

favour of a rule of detachment. 

"1) People do accept statements that are probable 

enough; they regard them as practically certain. I know that it 

is only probable (in one sense) that I shall find paper in my 

desk drawer, but in another sense I am certain that there is 

paper there, because I just now put it there. It is unreliable, a 

violation of good sense, to demand that all such statements be 

regarded as only probabilities. 

2) Among the statements that are "practically certain" 
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are those which report sense experience, and which writers like 

Carnap must regard as absolutely certain. He must regard such 

statements as certain in order to have statements relative to 

which to compute the probabilities of other statements. By 

incorporating a rule of detachment in our inductive logic, We can 

say that observation statements are overwhelmingly probable

probable enough to be included directly in our rational corpora, 

but not so probable as to be incorrigible. 

3) Carnap deals with the credibility of universal laws 

through the concept of instance-confirmation. The engineer who 

uses the laws of mechanics in constructing a bridge is not 

betting that the laws of mechanics will hold for all bridges that 

could ever be built; but only that they will hold for his 

particular bridge. The degree of instance confirmation that a law 

will hold true is taken to be the degree of confirmation of the 

hypothesis that ~he law will hold in its next application. But 

few inductive logicians are altogether happy with Carnap's 

concept of instance confirmation, and it is possible that a rule 

of detachment could lead to a more plausible treatment of 

laws." 13 

Two criteria have been suggested by some philosphers for 

making a choice among many hypothesis, namely (a) Simplicity, (b) 

Content. 
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According to some philosphers we should select the 

simplest hypothesis i,e. on the basis that it is the most 

probable, while other philosphers believe that we should select 

the hypothesis which is least probable or most falsifiable. 

Here the questions that arise for inductive logicians are 

that what simplicity is and how should it be measured ? Many 

answers have been proposed to these questions. H.Jeffreys in his 

book 'Scientific Inference', gives a definition of simplicity for 

functional laws which depends on the number and type of 

parameters in the algebraric form of the law. Like Jeffreys, 

Barker argues that we choose the simpler law not just because it 

is simpler but because it Is "most probably true". Goodman and 

his followers have been concerned mainly with conceptual 

simplicity- the simplicity of the extralogical basis of a 

language for science. But Jeffreys and other writers have been 

concerned with the simplicity of various laws within a given 

language. There is no general agreement over the concept of 

simplicity for which we should seek a measure. On the other hand, 

Popper prefers selecting a hypothesis on the 

falseflabllity to a principle of simplicity. 

basis of 

Jeffreys uses the Bayes theorems. According tci this 

theorem the probability of the hypothesis on the given evidence 

is equal to the probability of the evidence on the hypothesis, 

multiplied by the ratio of the apriori probability of the 
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hypothesis to the apriori probability of the evidence. 

Confirmation theory cannot provide a complete inductive 

logic until the problem of establishing choice among the infinite 

number of confirmation functions available has been solved . Hany 

problems of inductive logic may be solved by the use of Bayes 

Theorem. 

The subjectivistic or personalistic approach to the 

inductive logic is mainly defended by Bruno De Finetti. The well 

known subjectivist theory of probability is based on the 

assumption that a probability statement is really an assertion 

about the speaker's own state of mind . Probability is neither a 

mode of being nor a mode of assertion. It belongs to prepositions 

not as an intrinsic property, but it is simply the degree of 

belief which we attach to them . The probability statements which 

show a person's belief must satisfy the axioms of probability 

calculus. 

De Finnetti's argues that for the purpose of direct 

inference and predictive inference all that needs to be 

considered are subjective probabilities and relative frequencies. 

De Finetti writes " It is not without reason that we have 

considered ourselves obliged to proceed in this way. The old 

definition can not, infact be stripped of its, so to speak, 

"metaphysical" character; One would be obliged to suppose that 
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beyond the probability distribution corresponding to our 

judgement, there must be another unknown, corresponding to some 

thing real and that the different hypothesis about the unknown 

distribution ..... would constitute events whose probability one 

could consider. From our point of view these statements are 

completely devoid of sense, and no one has given them a 

justification which seems satisfactory, even in relation to a 

different point of view. If we consider the case of an Urn whose 

composition is unknown, we can doubtless speak of the probab111ty 

of different compositions and of probabilities relative to one 

such composition; indeed, the assertion that there are as many 

white balls as black balls in the urn express all objective fact 

which can be directly verified, and the conditional probability 

relative to a given objective event,has been well defined. If, on 

the contrary one plays heads or tails with a event coin of 

irregular appearance ... , One does not have the right to consider 

as distinct hypothesis the suppositions that this imperfection 

has a more or less noticeable influence on the "unknown 

probability", for this "unknown probability" can not be defined, 

and the hypothesis that one would like to introduce in this way 

• 
have no objective meaning. The difference between these two cases 

is essential, and it cannot be neglected; one cannot "by analogy" 

recover in the second case the reasoning which was valid in the 

first case, for this reasoning no longer applies in the second 

"14 case ... 
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De Finetti tries to go from the knowledge of relative 

frequencies of heads in past tosses to subjective probabilities 

for such relative frequencies in future tosses without reference 

to statistical hypothesis or to the other description of the 

characteristic of the coins. 

The most important thing in subjetive probabilty is that 

it concerns the invariance of posterior probabilities. De Finetti 

tries to explain it by an example. Though two people may start 

with widely different degrees of belief concerning the likelihood 

that A kind of thing will be a B kind of thing. It will 

nevertheless generally be the case that after the observation of 

a large number of A things by both of them, the Principle of 

Cqherence will force them to have nearly the same degr~e of 

belief concerning the likelihood of a subsequent A being a B. The 

subjectivistic approach is based on Baye's theorem. 

A recent development in inductive logic has been the 

introduction of values into the evaluation of the evidence 

bearing on a hypothesis; This approach has been encouraged by 

developments in statistical decision theory and game theory. If 

we do not have the apriori probabilities then we cannot compare 

mathematical expectations. The classified theory of mathematical 

expectations direct us to choose the value of the rule under the 

least favourable hypothesis. And then choosing the rule which 

maximizes this minimum value. If it does not, then it may turn 
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out to be a deep philosophical question. The point however could 

be further developed elsewhere. 

Yhether or not inductive conclusion are ever accepte~ is 

a significant question to raise. Popper and Carnap are the main 

proponents of the issue. Popper argues that we can not accept a 

hypothesis (tentatively) but can never make the assertion that 

it is probable. On the other hand, Carnap argues that the result 

of an induction Is the assignment of a degree of conflrmatlon ~o 

a new proportion. Ye can define mathematical expectation and make 

decision among course of action on the basis of the degree of 

confirmation. 

After having considered a wide variety problems and 

solutions we may say that the problem of the justification of 

induction can possibly be solved by the development of inductive 

logic. Since such logic is gradually being developed, it is hoped 

that the problem will also be solved gradually. 

As science advances and phllosphy of science gets more 

and more refined and sophisticated the problem of justifying 

induction will receive more thorough and rigorous consideration. 

The construal of the problem as well as the solutions suggested 

depend and presuppose diverse philosophical believes and 

persuasions, an~ as such it can not be expected that there would 

be unanimity concerning either the problem or its justification. 
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Philosophy of induction is all the while on a move, and hence it 

is but natural that there should be a plethora of opinions. Not 

only logic and epistemologic but also metaphysical considerations 

enter into the discourse, and this explains the -highly complex 

character of the inquiry. Ye do not claim any priviledged opinion 

to offer, but have contented with a faithful and critical survey 

of the exciting domain of ideas. That itself has been a very 

rewarding experience. 



169 

REFERENCES 

INTRODUCTION 

1. Charles Hartshorne, 

Paul Weiss and Aurther 

Burks 

'Collected Papers 

ed. of C. S. Peirce' 

(Vol. II Cambridge, Mass 

1931, page 375). 

2. c£. Swinburne, Richard: 'The Juatificatlon of Inductloni 

(Oxford University Press,1974, page 11). 

CHAPTER I 

A SHORT HISTORICO-CRITICAL SURVEY 

OF THE PROBLEM OF INDUCTION 

ARISTOTLE 

1. Aristotle: 'Prior Analytics' (page 68b 10) 

2. Kneale, William:'Probablity and Induction' (Page 24 O.U.P., 

3. (We have replaced the phrase 'Gallless' by 'bileless') 

Ross, David: 'Aristotle' (Page 39 Metheun and Co. 1923) 

1949). 



170 

4. Aristotle:'Posterior Analytics' (Page 100b- 15) 

5. Aristotle: 'Posterior Analytics' (Page 16ob - 17) 

6. Aristotle:'Posterior Analytics' (Page 71a- 8) 

7 . 
. b 

Ibid:(Page 100 13 - 16) 

BACON 

1. Bacon Francis: 'Novum Organum' (Book I Aphorism 1879) 

2. Bacon Francis: 'Novum Organum' (Book I p.161 - 1879) 

3. cf. Bacon Francis: 'Novum Organum' (Book II p.162 - 1879) 

4. Bacon Francis: 'Novum Organum' (Book II p.165 - 1879) 

5. cf Ibid: (page168) 

· 6 . I bid : (page 1 7 0 ) 

7. Levine, L. 'Francis Bacon' (Page 128, Leonard Parsons 

and in Boston, U. S. A. 1925) 



171 

8. cf. Bacon Francis: 'Novum Organum' (Book 

Aphorism XXXVI 1879) 

9. Bacon Francis: 'Novum Organum' (Book II 1879) 

10. Bacon Francis: 'Novum Organum' (Book II Aphorism IV) 

11. Ibid: (Aphorism XVII) 

12. cf. Peirce H. H.:'ThlnklnA and Experience' (Chapter I 

Hutchinson's University Lib. 1953) 

13. cf. Nagel, E.: 'The Structure of Science'. (page 143 

Routledge and Kegan Paul 1961) 

14. Crowther, J. G. :'Francis Bacon' (page 127- The Cressen 

Press Hemlx London 1966) 

J. S. MILL 

1. Hill, J. S.: 'System of Logic' (Book III Chapter III 1,2) 

2. Hill, J. S.: 'System of Logic' (Book III Chapter III Page 

201) 



172 

3. Mill, J. S.: 'System of Logic' (Book III Chapter III Page 203) 

4. Ibid: (Book III Chapter IV page 206) 

5. Ibid: (Book III Chapter V page 213) 

6. Ibid: (Book III Chapter V page 222) 

7. Day, J. P.:'Critical History of Uestern Philosophy' (page 

349-350) 

8. Mill, J. S.: 'System of Logic' (Book III Chapter VI) 

9. Mill, J. S.: 'System of Logic' (Book III Chapter VIII page 

255) 

10. von Uright. G. H.:'Logical Problem of Induction' (p.No.B) 

11. Mill, J. S.: 'System of Logic' (Book III Chapter VIII 

page 256) 

12. Ibid:(Book III Chapter VIII) 

13. Mill, J. S.: 'System of Logic' (Book III Chapter X) 

14. Mill, J. S.: 'System of Logic' (Book III Chapter VIII) 



173 

15. Mill, J. S.: 'System of Logic' (Book III Chapter,VIII page 
259) 

16. Ibid: (page 263) 

17. Ibid: (Book III - Chapter VIII) 

18. Ibid: (page 260) 

19. Ibld: (Book III - Chapter VIII) 

20. cf. Mill, J. S.: 'System of Logic' (Book III Chapter IX) 

DAVID HUME 

1. Hume David: 'Enquiry Concerning Human Understanding' 

(page 26 Sec.22 ) 

2. Hume David: 'A Treatise of Human Nature' Abstrac~ (page 649) 

3. Hume David: 'A Treatise of Human Nature' (page 76) 

4 . Ibid : (page 7 7) 

5. Hume David: 'A Treatise of Human Nature' (page 87) 



6. Hume David: 'A Treatise of Human Nature' (page 93) 

7. Hume David: 'Enquiry Concerning Human Understanding' 

(page 43 Sec V, Part I) 

174 

8. Hume David: 'Enquiry Concerning Human Understanding' 

(page 49 Sec V, Part II) 

9. Op. Cit.:(page 37- 38 Sec IV part II) 

CHAPTER II 

REFORMULATIONS OF THE PROBLEM 

OF INDUCTION 

1. Broad, C. D.: 'Mind' Vol.27- 1918 (page 391) 

2. Swinburne, Richard: 'The Justification of Induction' (page B) 

CHAPTER III 

ANALYTIC JUSTIFICATION 

OF INDUCTION 

1. Swinburne, Richard: 'The Justification of Induction' (page 11) 



175 

2. Edwards, Paul:'Russell's doubt about Induction' [(page 142) 

'Mind' Vol.68 - 1949] 

3. Strawson, P. F.: 'Introduction to Logical Theory' (page 259) 

4. Ibid: (page 256) 

s . I b 1 d : ( pas e 2ll 7 ) 

6. Barker, S. F.: "Is there a problem of Induction" 

[(page 265-280 -American Philosophical Quarterly 

Vol 2 Oct.1965)] 

7. Moore,Asher: "The Principle of Induction" (page 741 

Journal of Philosophy Vol.49 - 1952) 

8. Ibid: (page 7 4.2) 

9. Moore, Asher: "Principle of Induction" II: A rejoinder to 

Miss Brodbeck' (page 750 -Journal of Philosophy 

Vol.49 - 1952) 

10. Ibid: (page 752) 



176 

11. Lewis, C. I.: 'Mind and the Uorld Order' (page 312) 

12. Ibid: (page 368) 

13. Goodman, Nelson: 'Fact Fiction and Forcast' (page 74) 

CHAPTER IV 

THE INDUCTIVE JUSTIFICATION 

OF INDUCTION 

1. Braithwaite, R. B.: 'Scientific Explanation' (page 265) 

2. Collected Papers of C. S. Peirce: (page 2. 781) 

3. Ibid: (page 2. 769) 

4. Ibid: (page 6. 100) 

5. Braithwaite, R. B.: 'Scientific Explanation' (page 265-266) 

6. Braithwaite, R. B.: 'Scientific Explanation' (page 260) 

7. Ibid: (page 264) 



177 

8. Braithwaite, R. B.: 'Scientific Explanation' (page 261) 

9. Ibid: (page 267) 

10. Braithwaite, R. B.: 'Scientific Explanation' (page 269) 

11. cf.Braithwaite, R. B.: 'Scientific Explanation'(page 276-277) 

12. cf. B~althwalte, R. B.: 'Sclentlflc Explanation' (pase 280) 

13. Op. Cit.: (page 281) 

14. Braithwaite, R. B.: 'Scientific Explanation' (page 282) 

15. Braithwaite, R. B.: 'Scientific Explanation' (page 291) 

16. Shimony Abner:"Braithwaite on Scientific Method" (page 656) 

(Review of Metaphysics Vol. 7 1953-54) 

17. Op. Cit.: (page 657) 

18. Black Max: 'Problems of Analysis' (page 581-582) 

19. cf. Kashmir, A: "On the Puzzle of Self-supporting Inductive 

Argument" (page 277-278,Mind Vol 18 1972) 



178 

20. Black Max: "Self-Supporting Inductive Argument" (Journal of 

Philosophy Vol.55 - 1958 page 719) 

21. Black Max: "Self-Supporting Inductive Argument" (Journal 

of Philosophy Vol.55 - 1958 page 718-725) 

22. Salmon U. C.:"Should we Attempt to Justify Induc~ion" 

(Philosophical Studies Vol.8 1957 page 45-47) 

23. Black Max: "Self-supporting Inductive Arguments" 

(Journal of Philosophy Vol.55 1958 page 718-725) 

24. Black Max: "Self-supporting Inductive Arguments" (Journal 

of Philosophy Vol.55 page 718-725) 

25. Achinstein, Peter:"The Circularity of a Self-supporting 

Inductive Argument" ('Analysis' Vol.22 1962 page 138-141) 

26. Ibid: (page.139) 

27. Johnson Bredo C.:'Black and Inductive Justification 

of Induction' (Analysis Vol.32 page 112) 



179 

CHAPTER V 

THE PRAGMATIC JUSTIFICATION 

OF INDUCTION 

1. Feigl, Sellar, ed, 'Readings in the Philosophical Analysis 

(Chapter V Page 302) 

2. Feigl, Herbert: "De Principiis non disputa~dum" 

(Philosophical Analysis ed. by Max Black page 119 - 156) 

3. Sellars, Uilfrid and John Hospers: ed. 'Readings in 

Ethical Theory' (New York 1952 page 667-680) 

4. Hans Reichenba~h: 'Experience and Prediction' (page 348~349) 

5. Hans Reichenbach: 'Theory of Probablity' (page 474) 

6. Hans Reichenbach: 'Experience and Prediction' (page 350) 

7. Op. Cit (page 351) 

8. Hans Reichenbach: 'Theory of Probablity' (page 446) 

9. Op. Cit (page 475) 



180 

10. Hans Reichenbach: 'Experience and Prediction' (page 340) 

11. Hans Reichenbach: 'Experience and Prediction' (page 355) 

12. Hans Reichenbach: 'Theory of Probablity' (page 475-76) 

13. Hans Reichenbach: 'Experience and Prediction' (page 374) 

14. cf. Katz J. J.:'The Problem of Induction and its Solution' 
(page 67) 

15. Lenz J.: "Problems for the Practicalists Justification of 

Induction" (page 4-7 Philosophical Studies, Vol.9 1958) 

16. Salmon U. C.: "The Pragmatic Justification of Induction" 

(page 91, The Justification of Induction ed. by R. Swinburne) 

17. Salmon U. C.: 'Vindication of Induction' (page 246) 

18. Salmon U. C.:"On Vindicating Induction" (page 254, 

Probablities, Probl•ms and Paradox ed. by Luckenabach) 

19. Salmon U. C.: "The Pragmatic Justification of Induction" (page 9~ 

'The Justification of Induction' ed.by R.Swinburne 



181 

20. cf. Salmon W. C.: 'On Vindicating Induction' (page 203) 

21. Salmon W.C.: :"The Pragmatic Justification of Induction" 

(page 94 ed. by R. Svinburne. The Justification of Induction) 

2 2 . Ibid : (page 9 6 ) 

23. Salmon W. C.: 'On Vindicating Induction' (page 210) 

24. Skyrms Brian: 'On Falling to Vindicate Induction' (page 236) 

25. Lenz J.: "Problems for the Practicalist Justification" 

(Philosophical studies, Vol.9 1958 page 4-7) 

26. cf. Hacking I: "Hacking Salmon on Induction" (Journal of 

Philosophy, Vol.62 1965 page 484) 

27. cf. Salmon W. C.: 'The Predictive Inference' (page 181-185) 

(Philosophy of Science, Vol.XXIV April, 1950 

CHAPTER VI 

CONCLUDING REMARKS 

1. Salmon W.C.: "The Pragmatic Justification of Induction" 

(page No.96 The Justification of Induction ed by R.Svinburn) 



182 

2. Op-ci t. (page 100) 

3. Ayer A.J.: 'Language Truth & Logic' (page 66) 

4. Strawson P.F.: 'Introduction to Logical Theory'(page 247) 

5. 

6 . 

cf. Swinburn Richard: 'The Justification of Induction' 
(page 5) 

cf. P.K.Sen's article "An approach to the problem of 

Induction " Chap V in the book 'Logic, Induction & Ontology' 

7. Schlesinger C.: 'Confirmation and Confirmability' (page 44) 

8. Nicod J.: 'Foundations of Geometry and Induction' (p-219) 
(London 1930) 

9. Hempel C.G.: 'Studies in the Logic of Confirmation' 
(page 31) 

10. cf. Hempel C.G.: 'Aspect of Scientific Explanation' 
(page 13) 

11. Sen P.K.: "An approach to the problem of Induction" 
chapter V 



183 

12. Kyburg Henry E.Jr.: "Comments on Salmon's Inductive 

Evidence" (American Philosophical Quarterly vol.II 

1965 page 265-280) 

13. Kyburg Henry E.Jr.: "Recent work in inductive logic" 
(page 277) 

14. Levi, 1.: Gambling with truth (pages 210-212) 



1 . Ayer, A. J. 

Philosophers' 

184 

BIBLIOGRAPHY 

and Raymond Uinch: -'~B~r~~~·~t~i~s~h~--~E~m~p~i~r~i~c~a~l 

(Routledge and Kegan Paul 1965) 

2. Allan, D. J.:'The Philosophy of Aristotle' (2nd ed. London, 

Oxford University Press, 1970) 

3. Abbot, E. A.:'Francis Bacon' (Macmillan Co. 1885) 

4 . Anderson, F. H.:'The Philosophy of Francis Bacon' 

III: University of Chicago Press 1948) 

(Chicago 

5. Ansehutz, R. P.:'The Philosophy of J. S. Mill' (Oxford: 

Clarendon Press 1953) 

6. Anscombe, G. E. H.: 'Aristotle: The search for Substance in 

Anscombe and Geach,Three Philosophers'(Oxford:Blackwell 1961) 

7. Ayer, A.J.: 'Probablity and Evidence' (Macmillan London,1972) 

8. Brody, B. A.: 'Readings in the Philosophy of Science' 

(Prentice Hall 1970) 



9 • Broad, C. D.: 'The philosophy of Francis Bacon' 

University Press 1926) 

185 

(Cambridge 

10. Bradley, F. A.:'Principles of Logic' 2nd ed. (Oxford 

University Press 1928 Book II, Chapter 3) 

11. Barker, S. F.: 'Induction and Hypothesis' (Cornell University 

Press, Ithaca~ N.Y. 1957) 

12. Bennett, J.:'Locke, Berkeley, Hume, Central Theme' (Oxford 

University Press 1971) 

13. Blackburn, Simon: 'Reason and Prediction' (Cambridge 

University Press 1973) 

14. Black, Hax:'Problems of Analysis' (Routledge, London 1954) 

15. Buchdahl, G. :'Hetaphysics and Philos6phy of 

(Blackwell, Oxford 1969) 

Science' 

16. Barry, Stroud:'Hume' (Routledge and Kegan Paul 1977) 

17. Black, Hax:'Language and Philosophy' 

Press 1949 Chapter 3) 

(Cornell University 



186 

18. Braithwaite, R. B.:'Scientific Explanation' 

University Press 1953) 

(Cambridge 

19. Black, Hax: 'Hodel and Hetaphores' (Cornell University Press, 

N.Y. 1962) 

20. Crowther, J. G.: 'Francis Bacon (The Cresset Press 1960) 

21. Cohen, L. J.: 'The Probable and Provable' 

1977) 

(Clarendon Press 

22. Chappell, V. C. :ed. 'Hume' (Gardencity, N.Y. Doubleday and 

Co. 1960) 

23. Carnap, Rudolf:'Logical Foundation of Probabli~y' 

1921) 

24. Day, J. P. :~Inductive Probablity' (London 1961) 

(London 

25. Farrington, B. :'The Philosophy of Francis Bacon' (An essay 

on its development from 1603-1609 with new translation 

of fundamentals text, Liverpool University Press 1964) 

26. Flew, A.:'Hume's Philosophy of Belief' (N. 

·Press 1961) 

Y. Humanities 



187 

27. Fisher Kuno:'Francis Bacon' (Spottishwoods and Co. 1857) 

28. Feigl, H. E. and Maxwell, E.:'Current Issues in the 

Philosophy of Science' (Inter-Science Publisher London 1963) 

29. Goodman, Nelson: 'Fact, Fiction and Forecast' (Bobbs-Merrill) 

Indianapolis, 2nd ed. 1965) 

30. Harteshorne, Uelss Paul and Burks Arther: ed. 'Collected 

Papers of Charles Sanders Peirce' (Vol.II page 272-607 

Cambridge Mass 1931) 

31. Hume David: 'Enquiries:Concerning Human Understanding and 

Concerning the Principles of Morals' (ed. by L. A. Selby

Bigge, 3rd ed. 1975 OUP) 

32. Hume David:'A Treatise on Human Nature (London 1911 ed. by 

L. A. Selby-Bigge, 2nd ed. OUP 1978) 

33. Harrod Roy,F.:'Foundations of Inductive Logic' (London 1956) 

34. Jeffreys, H.: 'Scientific Inference', 2nd ed. (London 1957) 

35. Kneal Uilliam:'Probablity and Induction' (Oxford Clarendon 

Press 1949) 



188 

36. Keynes:'A Treatise on Probablity' (London 1921) 

37. 

38. 

39. 

Kyburg, H. E. and Earnest Nagel:'Induction' 

issues-Middle Town 1963) 

(Some current 

Lakatos 

Katz, 

I (ed.) 'The Problem of Inductive Logic' 

(Amsterdam 1968 Page 271-82) 

Jerrold: 'The Problem of Induction and its Solution' 

(University of Chicago Press 1962) 

40. Losee, J: 'A Historical Introduction to the Philosophy of 

Science' (O.U.P. 1972) 

41. Lewis,C.I. :'An Analysis of Knowledge and Valuation'(La Salle 194~ 

42. Levine, !.:'Francis Bacon' (Leonard Persons and Boston 1925) 

43. Lewis, C. I.: 'Mind and the Uorld Order' (New York 1956) 

44. Levi, Isaac : 'Gambling with Truth' (Routledge & Kegan 

Paul Ltd., London 1967) 



189 

45. Luck en bach , Sidney : _'...;;;P;_;;r'-o~b..;;;a;;.;;b;;..;l;;;...:;;;.i ..;;;t.;;;i;....;e;;..;s;;;....c., _...:P;..:r:.....;:;.o..;;;b..;;l;..;e;;;.;m"'"s;;:....__;;a;;.;n:.::.d..::-__;;P;..;a::;;..=.r.::a:..;;:d;;..;o;;..;x:.:;_' 

(Readings in inductive Logic, Dickenson Publishing Co. 1972) 

46. Hill, J. S.:'A System of Logic:Ratiocinative and Inductive' 

(6th ed. London Longmans Green 1865) 

47. Moore, G. E.:'Hume's Philosophy on Philosophical Studies' 

(N.Y. Harcourt, Brace & Co. 1922) 

48. Hacnabb. D. G. E.:'David Hume' (Hutchinsons University 

Library) 

49. Nagel, E.: 'John Stuart Mill's Philosophy of Scientific 

Method' (N. Y. 1950) 

50. Nicod, Jean: 'The Logical Problem of Induction' (Part II of 

Foundations of Geometry and Induction' (London 1930) 

51. O'Conner, D. J. 0.: 'A Critical History 

Philosophy' (Free Press of Glencoe 1964) 

of tJestern 

52. Price, H.:'Thinking and Experience' (Hutchinson of London 1953) 

53. Pap, Arther:'An Introduction to the Philosophy of Science' 

(London Egre and Spottishwood 1963) 



190 

54. Popper, K. R.:'The Logic of Scientific Discovery' (Hutchinson 

London 1959) 

55. Popper, K. R.: 'Conjuctures and Refutations' (Routledge 

London 1963) 

56. Popper, K. R.: 'Objective Knowledge' (Clarendon press 1972) 

Chapter I 

57. Pap, Arther: 'An Introduction to the Philosophy' (Free Press 

of Glencoe 1962) 

58. Ross, TJ. D.:ed. 'Prior and Posterior Analysis-' (Oxford 

Clarendon Press 1949) 

59. Randall, J. H. Jr.: 'Aristotle' (N. Y. Columbia University 

Press 1960) 

60. Ross, TJ. D.: 'Aristotle' 5th Ed. (London Methun 1949) 

61. Russell, B.: 'The Pr~blem of Philosophy' (London 1912) 

62. Reichenbach, Hans: 'Experience and Prediction' (University of 

Chicago Press 1938 Chapter V) 



191 

63. Reichenbach, Hans: 'Theory of probablity' 

California Press 1949 Chapter II) 

(University of 

64. Russell,B.: 'Human Knowledge, Its Scope and Limits'(N.Y. 1948) 

65. Smith, N. K.:'The philosophy of David Hume' (Macmillan 1941) 

66, Smith, J. A. and W. D. Ross: ed. 'The works of Aristotle' 

(Oxford Clarendon Press 1908 Page 52) 

67. Spedding, J., Ellis, R. L. and Heath, D. D. :ed. 'The Works 

of Francis Bacon' (N.Y. Hurd and Houghton 1869) 

68. Strawson, P. F.: 'Individuals' (Methew London 1974) 

69. Strawson, P. F.: 'Introduction to Logical Theory' (Methew 

London 1952) 

70. Swinburne, Richard:'An Introduction to Confirmation Theory' 

(Methew London 1973) 

71. Sen, P. K.: 'Logic, Induction and Ontology' (Macmillan 1980) 

72. Schlesinger C.:'Confirmation and Confirmity' 

Press 1974) 

(Clarendon 



192 

73. Swinburne, Richard:'The Justification of Induction' 
(O.U.P. 1974) 

74. Skyrms, Brian:'Choice and Chance' (Dichenson, Belmont, 

California 1966 Chapter 1 and 2) 

75. Salmon, Y. C.:'The Foundation of Scientific Inference' 

(University of Pittsburgh Press, Pittsburgh 1967 Chapter 1,2 & 3) 

76. Stove, D. C.:'Probablity and Hume's Scepticism' (O.U.P. 1973) 

77. Stroud, Barry: 'Hume' (Routledge and Kegan Paul 1977) 

78. Sellar Yillfred and Hospers John:'Readings in Ethical 

Theory'(N.Y. 1952 page 667 - 680) 

79. Swain, Harshall:'Induction Acceptance and Rational Belief' 

(Reidel Publishing Company. 1970) 

80. Taylor, A. E. :'Francis Bacon' (O.U.P. 1927) 

81. Thomas,A. Goudge: 'The Thought of C. S. Peirce'(Toronto 1950) 

82. Vonwright,G.H. :'The Logical Problem of Induction'(Oxford 1941) 

83. Ueinberg, J. R.:'A Short History of Medieval Philosophy' 

(Princeton, N. J. Princeton University Press 1964) 



193 

..JOURNALS 

1. Achinstein, Peter:'The Circula~ity of a Self~S~pporting 

Argument' (Analysis, Vol.22 1961-62, Black's reply in the 

same journal) 

2. Ambrose, A.: 'The Problem of Justifying Inductive Inference' 

(Journal of Philosophy Vol.44, 1947) 

3. Burtt, E. A.:'Descriptive Metaphysics' (Mind, Vol.13 1963 

January) 

4. 

5. 

Bokil, S. V.:'Hume on Causality' (Journal 

Philosophical Association, Vol.12, 1961) 

Brodbeck, May:'An Analytic Principle of Induction' 

of Philosophy, Vol.49 1952) 

of the 

(Journal 

6. Burks, A. U. :'On the Presupposition of Induction' (Review of 

Metaphysic, Vol.8 1955) 

7 . Brown, H. I. :'Need there be a problem of Induction' 

(Canadian Journal of Philosophy, Vol.3 September 1978) 



194 

8. Black, Max:'The Raison d'etre of Inductive Argument' 

(British Journal for Philosophy of Science,Vol 17 1966 .page 

177-204) 

9. Broad, C. D.: 'On the relation between Induction and 

Probablity' (Mind, Vol.27 1918 page 389-404 and Vol.29 1920 

page 11-45) 

10. Barker, S. and P. Achinstein:'On the new Riddle of 

Induction' (Philosophical Review Vol,69, 1960 page 511-522) 

11. Coburn, R. C.:'Braithwaite on Inductive Justification of 

Induction' (Philosophy of Science, Vol.28 1961) 

12. Creed, I. P.: 'The Justification of Induction' 

Philosophy, Vol.37 1940) 

13. Clendinnen, F. John: 'Induction and Objectivity' 

of Science, Vol.33 1966 page 215-219) 

(Journal of 

(Philosophy 

14. Clendinnen, F. John:'A Respons~ to Jackson' (Philosophy of 

Science, Vol.37 1970 page 444-448) 

15. Campbell, Keith: 'One Form of Scepticism About Induction' 

(Analysis, Vol.23 1963 page 80-103) 



195 

16. Evans, H. G.: 'Causality and Explanation in the Logic of 

Aristotle' (Phil. and Phenom. Res. 1958-59 page 466-85) 

17. Edward, Paul: 'Russell's Doubt about Induction" (Mind, Vol.58 

1949 page 141-163) 

18. Fritz, Charles A.: 'Uhat is Induction' (Journal of Phil., 

Vol.57 1960) 

19. Hacking, !.:'Salmon's Vindication' (Philosophy of Science, 

Vol.32 1965) 

20. Harre, R.: 'Dissolving the Problem of Induction' (Philosophy, 

Vol.32 1957) 

21. Jackson, Frank: 'A reply to Induction and Objectivity' (Phil. 

of Science, Vol.37 1970 page 440-443 and 449-451) 

22. Johnson, Bredo C.: 'Black and the Inductive Justification of 

Induction' (Analysis, Vol.32 1972) 

23. Johnson, Bredo C.: 'Russel's New Riddle of 

(Philosophy, Vol.54 1979) 

Induction' 



1.9 6 

24. John Canfeild and Keith Schrer:('A note on Prediction and 

Deduction' (Phil. of Science, Vol.28 1961) 

25. John Aurther Passmore:'Popper's Account of Scientific 

Method' (Philosophy of Science, Vol.35 1960 page 326-337) 

26. Kohak, E. V.: 'Physic, Metaphysics and 

(Hetaphilosophy Jan, Vol. 5 1974) 

Hetaphilosophy' 

27. Lewis, C. !.:'The given Element in Empirical Knowledge' 

(Philosophical Review, Vo1.61 1952 page 168-175) 

28. Kyburg, H. E. Jr.: 'R. B. Braithwaite on Probablity and 

Induction' (B.J.P.S., Vol.9 1958-59) 

29. Kashmir, Asa:'On the puzzle of Self-supporting Inductive 

Argument' (Hind, Vol.81 1972) 

30. Kyburg, H. E.: 'Recent work in Inductive Logic' 

Philosophical Quarterly, Vol.1 1964) 

(American 

31. Kalif, George Todd: 'The Metaphysical basis of Induction' 

(Journal of Philosophy, Vol.31 1934) 



197 

32. Lenz, John:'Problems for the Practicalists Justification of 

Induction' (Philosophical Studies, Vol.9 1958) 

33. Hoore, Asher: 'The Principle of induction' 

Philosophy, Vol.49 1952) 

(Journal of 

34. Hoore, Asher: 'The Principle of Induction II A Rejoinder to 

Hiss Brodbeck' (Journal of Philosophy, Vol.49 1952) 

35. Nelson, E. J.: 'Prof. Reichenbach on Justification of 

Induction' (Journal of philosophy, Vol.33 1930) 

36. Haxwell, Nicholas: 'Can there be Necessary connections 

between successive Events?' (B.J.P., Vol.19 1968 page 1-25) 

37. Rescher, N.: 'Non Deductive Rules of Inference and Problems 

in the analysis of Inductive Reasoning' 

1961, page 242-251) 

(Synthese Vol.13 

38. Smart, H. R.: 'The Problem of 

Philosophy, Vol.25 1928) 

Induction' (Journal of 

39. Salmon, U. C.: 'Symposium of Inductive Evidence' 

philosophical Quarterly, Vol.2 1965 page 265-280) 

(American 



198 

40. Salmon, U. C.: 'Should we Attempt to Justify Induction ?' 

(Philosophical Studies, Vol.8 1957 page 33-48) 

41. Salmon, U. C.: 'Regular Rules of Induction' 

Review, Vol.65 1956 page 385-388) 

(Philosophical 

42. Shimony, Abner:'Braithwaite on Scientific Hethod' (Review of 

Metaphysic, Vol.7 1953-54) 

43. Salmon, U. C.:'The Short Run' (Philosophy of Science, Vol.22 

1955) 

44. Urmson, J. 0.: 'Some Questions Concerning Validity' (Revue 

Internationale de Philosophie No.25 1953 page 217-229) 

45. Thomas, A. Goudge: 'Peirce's treatment of Induction' 

of Science, Vol.7 1940 page 56-68) 

(Phil. 

46. Yang, H.:'On Scepticism about Induction' (Phil. of Science, 

Vol.17 1950) 

47. Uilliam, Donald: 'Induction and the Future' (Hind, Vol.57 1948 

48. Uill, Fedrick L.: 'Is There a Problem of Induction ?' 

(Journal of Philosophy, Vol.39 1942) 



199 

49. T.Jill, F. L.: 'T.Jill the Future b.e Like the Past ? ' (Mind, 

Vol.56 1947 page 332-347) 


