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On ‘Deduction’

On ‘Deduction’ and the Inductive/Deductive Distinction

Introduction

Can the inductive/deductive distinction be drawn as one that distinguishes between fundamentally different kinds of arguments?  Does the term ‘deduction’ have as its extension some determinate class of arguments?  The definitions of ‘deduction’ found in virtually every introductory logic textbook would encourage us to believe that the answers to both of these questions are affirmative.
We disagree on both counts.  In this paper, we wish to offer an examination of the inductive/deductive distinction as it is presented within the textbook tradition in order to show that as the distinction is typically drawn, it cannot serve to delimit arguments of fundamentally different kinds.  This is a result of the typical definitions of ‘deduction’ operative in attempts to get at the induction/deduction distinction being either too narrow or insufficiently precise.  Insofar as they exclude some valid argument forms, or insofar as they exclude the entire class of invalid argument forms, the definitions on offer are too narrow; insofar as they rely on classes of intentions that are exceedingly underspecified, they fail to have an extension that is at least precise enough to be useful.  We conclude with a defense of the claim that inasmuch as one can rigorously understand the notion of deduction at all, the notion of validity is conceptually prior, where validity is understood as a property of an argument form such that it is (logically) impossible for any instance to have all true premises and a false conclusion.  Specifically, we argue that it would be much more useful for introductory logic and critical thinking textbooks to focus on facilitating successful answers to two fundamental questions that may be asked regarding any specific argument, viz., “Is the argument valid?,” and “If the argument is invalid, how much support do the premises confer on the conclusion?”

Typical Attempts at Explicating the Distinction Based on Argument Content
Let’s begin by distinguishing between a loose and popular sense of ‘deduction’ from what is supposed to be the technical sense.  In popular fiction, e.g., ‘deduction’ sometimes just means some compelling inference or other.  For instance, Sherlock Holmes’s “Science of Deduction” is nothing more than inference to the best explanation: all Holmes’s claims regarding Watson serve to adequately explain the observations he (Holmes) makes.  But inference to the best explanation is inductive, so if ‘deduction’ indeed has a more technical sense, it must mean something different.  So, let us examine some common textbook attempts to define ‘deduction’.

One common approach to defining ‘deduction’ and distinguishing deductive from inductive reasoning, inspired perhaps by John Stuart Mill,
 proceeds in terms of the level of generality of premises and conclusions.  So, for instance, one often encounters a definition such as the following from Trochim (2006): “Deductive reasoning works from the more general to the more specific.  …  Inductive reasoning works the other way, moving from specific observations to broader generalizations and theories.”  While this definition rightly allows for some deductive arguments to be invalid (such as simple cases of denying the antecedent), it is too narrow insofar as it does not require that all valid arguments count as deductive.  Specifically, some valid propositional argument forms would not count as deductive.  It is easy to devise an instance of modus ponens, e.g., in which the conclusion is more general than either of the premises:

If some Buicks are made by General Motors, then all Buicks are made by General Motors.

Some Buicks are made by General Motors.

Therefore, all Buicks are made by General Motors.

Indeed, propositional arguments have nothing to do with generality; the component propositions can be of any degree of generality from singular to universal.  So, considerations of degrees of generality cannot be the basis for distinguishing deductive from inductive arguments.

Another type of proposal one often encounters is exemplified by the following from Kelley (1998, p. 190):  “In a deductive argument, the conclusion is contained implicitly within the premises; the argument merely draws it out, making it explicit.”  However, this type of definition is also too narrow.  While it may be true that a great many valid arguments are such that the conclusion contains no information not found in the premises, this is by no means always the case.  In propositional logic, the rules for introducing disjuncts tell us that we may disjoin any statement to a true statement and the resulting disjunction will be true.  Given the truth of the statement, “Barack Obama is the forty-fourth president of the United States,” e.g., we may validly infer “Either Barack Obama is the forty-fourth president of the United States or ice cream is sweet.”   Further, this definition cannot acknowledge the fact that a contradiction validly entails any proposition whatsoever, or that a tautology is validly entailed by any proposition.  So, any definition of ‘deduction’ along these lines would also fail, and would hence be useless in allowing us to carve out the distinction in question.

Typical Attempts at Explicating the Distinction Based on Argument Form
The two previous definitions attempted to characterize deductive arguments in terms of the content of their premises and conclusions.  Both failed insofar as they were too narrow; they failed to include all valid arguments.  However, since validity and invalidity are formal characteristics of arguments, and since no inductive arguments are formally valid, and since only some deductive arguments are valid, one might believe that an appeal to the formal characteristics of arguments must play a role in distinguishing among inductive and deductive arguments.  How do proposals along these lines fare?
One typical sort of move in this direction can be found in the following definition from Copi & Cohen (2005, p. 12): “A deductive argument makes the claim that its conclusion is supported by its premises conclusively”, where ‘conclusively’ presumably means guarantees in a formally valid way.
  Indeed, definitions that align deduction with validity are abundant.  Another example from Hurley (2006, p. 31): “A deductive argument is an argument in which the arguer claims that it is impossible for the conclusion to be false given that the premises are true.”  And another from Vaughn (2008, p. 68): “A deductive argument is intended to provide logically conclusive support for its conclusion.”  And yet another from Warburton (1996, p. 39): “Deduction: Valid reasoning from premises to conclusion.  Deductive arguments are truth-preserving, that is, if you begin with true premises the conclusion must be true.”
There are, however, two immediate difficulties with any definition of ‘deduction’ that aligns deductive arguments with formally valid arguments.  The first is that, as was noted above, some arguments fitting invalid forms ought to be countenanced as deductive.  Here is an obvious example:

Either Spot is a dog or Spot is a cat.

Spot is a dog.

Therefore, Spot is not a cat.

But, it may be objected, these proposals do not entail that there must be a one-to-one correspondence of deductive arguments with valid arguments; they all allow that some invalid arguments are deductive.  Whether or not an argument is deductive – as perhaps the last two proposals make most clear – all depends on the relevant intentions that are in place.  But this sort of claim leads us directly to the second problem for any proposal of this sort.  Any attempt to define ‘deduction’ based on arguers’ intentions will result in a definition that is too vague to be of any use in explicating a deduction/induction distinction; it will fail to pick out a class of arguments that is precise enough to be helpful.  We wish to know: who are the intenders?  Are they individual humans who provide arguments?  If this is what is meant, then the class of deductive arguments may vary (even wildly) from person to person, and, given that any individual can sharpen her logical skills, the class can vary (even wildly) with respect to any given individual over time.  Similar problems would arise if the intenders are specified socially, culturally, or what-have-you.

We do not assume here that any successful definition of ‘deduction’ must be utterly non-vague.  However, we do assume that if ‘deduction’ truly has as its extension some class of arguments, and if a definition of ‘deduction’ can be put to use to understand the deductive/inductive distinction, this class has to be much more precisely determined than such a definition based on an exceedingly underspecified group of intenders would allow.  We further assert that any attempt to provide a definition that would once and for all index deduction to a person or group of persons at a time, etc., would be intractably problematic.
So, attempts to define ‘deduction’ in terms of validity fail.  And of course, if ‘deduction’ is simply understood as a system of formal proof, or ‘deductive’ is applied to a system in which all forms of inference are valid,
 one can delimit a determinate class of arguments.  But when ‘deduction’ is so-understood as a system of valid arguments, the notion of validity is conceptually prior to that of deduction.  That is, one first sees which arguments have conclusions that must be true if all the premises in the argument are true, and then (rightly) places them in the category deduction, rather than trying to determine which sorts of arguments necessarily fall out of the concept deduction.  Now, a great many textbook discussions of the putative inductive/deductive distinction assume that the notion of deduction is conceptually prior to that of validity, yet in our opinion, it is this latter assumption which seems to be the very locus of the problems discussed so far. 

Conclusion

Are we to do more than lament the faulty definitions and verbal imprecision upon which discussions of logic and critical thinking seem to be founded?  Would drawing something like an inductive/deductive distinction – even if turns out not to be a distinction between kinds of arguments – be of any importance?  As it turns out, we believe the putative inductive/deductive distinction is indeed an important one to elucidate because it is a distinction that is intimately connected to the two most fundamental questions one may ask about any given argument.  Indeed, once one achieves clarity about these questions, one automatically achieves clarity about the distinction at hand.

As we noted in the Introduction, one question one may ask about any argument is, “Is the argument’s form valid?”  This is the question on the “deductive” side of the inductive/deductive distinction.  One automatically knows that if the argument form is valid, the argument is deductive, and one next need only inquire into the truth of the premises to determine whether there is sufficient warrant for the argument’s conclusion.  If the question of validity is answered in the negative, this of course cannot allow one to determine the argument is non-deductive.  But then the additional question that must be asked in this case becomes:  “Granting that the argument is invalid, how strong is the argument?”  And this is all there is, we claim, to the “induction” side of the distinction.
Treating the inductive/deductive distinction in this deflationary way – one whose content is nothing over and above the content of two types of questions one may ask regarding the form of an argument – has two advantages.  First, successfully answering the question “Is the argument valid?” will exhaustively divide the class of arguments into two mutually exclusive classes.  Thus, considering this question will help students to illuminate some basic logical concepts.  (These two classes will not correspond, of course, to one class of arguments delimited precisely by ‘deductive’ and the other by ‘inductive’, which is entirely the point.  The aim of employing a definition of ‘deductive’ to achieve that end, we feel, is exactly the futile project undertaken by so many logic textbooks.)  Second, treating the distinction this way will reflect the concerns we as teachers of logic actually have when we wish to instruct students on the logical application of such concepts.  That is, we foremost want our students to understand the fundamental distinction between valid arguments and invalid arguments, and, in the case of invalid arguments, one wants the student to next inquire into the strength of the argument.
Our results here are admittedly modest.  In this paper we have argued that many of the textbooks on offer attempt to draw an inductive/deductive distinction that ultimately fails because the definitions of ‘deduction’ they rely on founder.  Attempts to delineate deductive arguments in terms of content are too narrow – they exclude some valid arguments; attempts to distinguish deductive from inductive arguments in terms of validity are also too narrow – they exclude all invalid, deductive arguments – or they are uselessly imprecise.  Nonetheless, treating the inductive/deductive distinction as one that is nothing over and above a distinction between fundamental types questions we may ask about arguments, rather than a distinction between kinds of arguments, not only avoids these worries but reflects the concerns students and teachers of logic have in drawing fundamental logical distinctions in the first place.  Of course, many logicians and critical thinking instructors may, in practice, already embrace these aims, but we merely wished to show that the textbooks that fail to do so are in error.
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� We do not assume that the alleged inductive/deductive distinction represents no genuine distinction whatsoever.  Our ultimate project regarding the correct understanding of this distinction is reductive, not eliminative.  Moreover, we do not want to claim that there is no conceptual confusion regarding the notion of induction that parallels the case for deduction.


� For similar proposals to the ones here, see also Cathcart & Klein (2007), and Morreale, Spitzburg, & Barge (2007).  Mill (1895, p.125), who calls deduction “ratiocination,” said the following: “Ratiocination is inferring a proposition from propositions equally or more general” (Mill’s emphasis).


� We admit that we do not fully understand what it means for an argument to make a claim about its own strength.  However, we assume that these sorts of proposals are truly concerned with intentions or presumptions of the person or persons presenting the argument.


� Cf. Washburn (2010, p. 245).


� One notable exception is Skyrms (1986, pp. 6-13).  He says: “[T]here are two different standards against which to evaluate the strength of this link [between premises and conclusion]: deductive validity and inductive strength. […] Deductive and inductive logic are not distinguished by the different types of arguments with which they deal but by the different standards against which they evaluate arguments.”  Skyrms is thus aligned with us – and in the minority among introductory logic and critical thinking textbooks – in his conclusion that ‘deductive’ and ‘inductive’ fail to delimit two exclusive categories of arguments.


� The authors wish to thank an anonymous referee at Studies in Logic for insightful critical comments on an earlier version of this paper.
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