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:ﬂc:.m:.p:_m:c:m. Dave! 1 don’t think I've read a more beautifully evasive and
subtly misleading public statement in all my years in government.”

]

in%: commentary on the state of contemporary rhetoric.
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It's much easier to do and die than it is
to reason why.
— H. A. Studdert Kennedy

Read not to contradict and confute, nor
to believe and 1ake for granted . . . but
to weigh and consider.

- Francis Bacon

You can lead a man up 1o the university,
but you can’t make him think.

— Finley Peter Dunne

You can lead me to college . . . but you
can’t make e think.
— Sweatshirt update seer
at Duke University
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GooD AND BAD REASONING

Hwﬂn is much truth to the old saying that life is just one problem after another, That'
why problem solving is one of life’s major preoccupations. Reasoning is the essentis
ingredient in problem solving. When confronted with a problem, those of us who ar
rational reason from what we already know, or have good reason to believe, or can fin
out, 1o new beliefs useful in m.u?.:"m that problem. The trick, of course, is to reason wel
This book is about good reasoning—about how to reason well in everyday life—whethe
dealing with personal problems or those of a social or political nature.

Fortunately, no one is an island. We all have available to us a great deal of knowledg
others have gained through experience and good reasonimg—accurate information an
well-intended advice available to anyone who reaches out for it. Unfortunately, not a
information is created equal, Charlatans and fools can speak as loudly as saints «
Nobel prize winners. The trick when evaluating the mountain of verbiage we all ar
exposed 10 is to separate the nourishing wheat from the expendable chaff. One way |
become good at doing this is to think a bit about what makes reasoning good (cogent
as opposed to bad (fallacious).

1. REASONING AND ARGUMENTS
Here is a simple example of reasoning about the nature/nurture issue:

Identical twins sometimes have different 1Q test scores. Yet these twins inhes
exactly the same genes. So environment must play some part in determining

person’s 10).
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Logicians call this kind of reasoning an argument. In this case, the argument con-
ists of three statements:

1. Identical twins often have different 1Q test scores.
2. Tdentical twins inherit the same genes.
3, So environment must play some part in determining IQ.

[he first two statements in this argument give reasons for accepting the third. In logic
alk, they are said to be premises of the argument; and the third statement, which asserts
he claim made by the argument, is called the argument’s conclosion.

In everyday life, few of us bother to label premises or conclusions. We usually don’t
-ven bother to distinguish one argument from another. But we do sometimes give clues.
Words such as because, since, and for usually indicate that what follows 1s a premise
of an argument. Terms like therefore, thus, consequently, and so generally signal con-
-lusions. Similarly, expressions such as “It has been observed that . . .,” “In support
of this . ..." and “The relevant data are . . .” are used to introduce premises, while
expressions such as “The point of all of this is...,” “The implication is . . .,” and “It
follows that . . .” are used to signal conclusions. Here is a simple example:

Since it’s always wrong to kill a human being (premise), i follows that capital
punishment is wrong (conclusion), because capital punishment takes the life of
(kills) a human being (premise).

Put into textbook form, the argument looks like this:

]. It’s always wrong to kill 2 human being.
2. Capital punishment takes the life of (kills) a human being.
3. Capital punishment is wrong.*

Of course, an argument may have any number of premises and may be surrounded by or
embedded in other arguments or extraneous material.

In addition to using transitional words like since, because, and therefore, we some-
times employ sentence order—the last sentence in a series stating an argument’s con-
clusion—and occasionally even express a conclusion in the form of a question. During
the 1992 presidential election, for example, a Democratic party spokesperson gave all
sorts of reasons for believing that, if elected, Bill Clinton would push Congress into
passing a health care reform bili and then stated his conclusion in the form of a rhetor-
ical question; “Can anyone doubt, then, that Bill Clinton will succeed in reforming
health care in America?”

We should also note that, in daily life, premises and even the conclusions of argu-
ments sometimes are omitted as understood. Life is short, and we don't always bother
to spell out matters that are obvious or not at issue or can be taken for granted. In the
1Q) example given earlier, for instance, the premise that IQ differences must be due
cither to genetic or to environmental factors was omitted as generally understood. When

assessing arguments, we should by all means add omitted premises of this kind

when they are relevant.

#The symbol “.~.” often is used as shorthand for the word therefore and thus indicates that a
conclusion follows.

EXERCISE 1-1

Identify the premises and conclusions in the following arguments (the last five are

* from student exams—modestly edited):*

Example:
Argument
The barometer is falling sharply, so the weather is going to change.
Argument Structure .
Premise: The barometer is falling sharply.
Implied Premise: Whenever the barometer falls sharply, the weather changes.
" Conclusion: The weather is going to change.

1. Thomas Szasz: Since there are no mental diseases, there can be no treat-
ments for them.

2. Chicago Daily News: If marriages were really falling apart, divorcec
persons wouldn’t be as eager as they are to find another partner as speedily
as possible.

3. The Economist: It is difficult to gauge the pain felt by animals because pain i
subjective and animals canno talk.

*4. William Shakespeare: Forbear to judge, for we are sinners all.

5. Aristotle: The Earth has a spherical shape. For the night sky looks different i
the northern and the southern parts of the earth, and that would be the case i
the earth were spherical in shape.

+6. Marijuana has many medical benefits. It is significantly less harmful tha
many legal drugs. 1t should be legalized.

7. We should not judge Dr. Kevorkian guilty of murder. Murder should b
defined so that it is corgmitted only when you take the lives of people again
their will or help those who are healthy to commit suicide. Dr. Kevorkia
helped terminally ill patients who wanted to die rather than to suffer neec
lessly.

R, America is a society that values its freedoms. Censorship clearly has no pla
in a society that values its freedoms. It curtails independent thought, and
discourages people from examining societal problems.

#9. No, 1 was not prepared to take this critical thinking class. How can you expe
me to understand the material when I never heard of most of the people a
events you talk about in class? And that textbook is just way over my hea
talking about people and events I've never heard of. What did happen
Watergate and who is Frank Lloyd Wright anyway? Have | proved my poin
1 was not prepared!

10. Yes, without a doubt the author of our textbook is prejudiced. You can t
because he uses all those examples against Ronald Reagan, Richard MNixe

*Starred (*) items are answered in a section at the back of the book.
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those most difficult 10 please in all other matters do not commonly desite
miore of it than they already possess,

11. Kurt Vonnegut, Jailbird: There was no European language that Ruth could not
speak at least a little bit. She passed the time in the concentration camp, wait-
ing for death, by getting other prisoners Lo teach her languages she did oot
know, Thus did she become Auent in Romany, the tongue of the .w,_..u._ﬂmm.

12. Michacl H. Hart: It is worth noting that over the past fiftcen years—a period
during which U.5. women began using the pill regularly ~the lifc expectancy
among U.S. women has increased significantly. That fact alone should make
it obvious that the pill is nol a major health hazard.

2. CoGENT KEASONING

Reasoning can be either cogent (good) or fallacious (bad). We reason cogently when we
have satisfied the following conditions:

1. The premises of our reasoning are believable (warranted, justified), given
what we already know or believe

7. We have considered all likely relevant information®

3 Our reasoning is valid, or correct, which means that the premises we smploy
provide good grounds for accepting the conclusion we have drawnt

When ll three of these conditions of cogent reasoning are nol satisfied, reasoning
is said to be fallacious.

Mate, by the way, that in daily life, we often speak of arguments as being fallacious
or cogent, cven though, strictly speaking, it is reasoners —individuals—who reason
cither fallaciously or cogently. Life is short and we often speak imprecisely when con-
text makes clear what is intended.

Believable Premises

‘The first condition of cogent yeasoning requires that we bring to bear whalever we
already know o believe—our relevant background beliefs and informaticn—io deter-
rmine whether we should or shouldn®t accept the premises of an argument being evalu-
ated. Take, for instance, the first premise of the capital punishment argument discussed
carlicr, the premise making the claim thar taking the life of a human being always is
wrong. Most of us are not pacifists—we don’t believe that it always iz wrong to take a
humnan life. Bringing that background belief to bear thus should make us see the first

*Sanisfying this extremely stringent requiremend is usually beyondl the ahility of most of us most
of the time, The point i3 that good reasoners iry o COME 25 close as possible 1o satisFying it, tak-
ing inlw accouni the importants of drawing the right conclusion and the cost (in time, etfort, or
money) of obtaining ot recalling relevant information. {One of the marks of genms is the abiiiiy
to recopnize that information is relevant when the rest of us fail io nofice.)

+Provided we know nothing clse relevant (o the conclusinn, Mote that reasoning from an Benjus-
tified premise may still be cogent if it also employs justified premises that sufficiently support
its conchusion. Note also that the term valid sometimes is used more broadly than we have used
it here. For a more comprehensive account of valid reasoning, see Howard Kahane and Paul
Tidman, Lagic and Philosaphy, 8th edition (Belmont, Calif.: Wadsworth, 1998).

premise of the capital punishment argument &s quesiionable. So we should not aLteit
the conclusion of that argument unless foriher reasons are presented in its support.
By way of contrast, consider the stated premise of the following argument:

Paul McCartney must be a heck of a good musician. After ail, he was one of the
four Beatles. (The implied premise is that anyone who was a member of that great
rock group must be a very good musician.}

Virtually every pop music fan {not to mention almost everyone clse with ears) knows
very well that McCartney was a member of the Beatles, so for them, this argument’s
stated premise (that McCartney was one of the four Beatles) is warmranted by plenty of
background information.

It's interesting (o notice that, in effect, cvaluating a premise of an argument by bring-
ing background beliefs 1o ppear entails constructing another argument whose coaclu-
sion is either that the premise in question is believable or thal it isn"t. For example, when
evalating the capital punishment argument discussed before, someone who is not a
pacifist might construct the following argument: *[ believe that it isn’t wrong to kill in
self-defense, or in wartimee, or to kil those guilty of murder. So should reject the
premise that taking a human life always is wrong.”

This brings to mind the fact that in daily life we often are exposed to assertions, or
claims, that are not supported by reasons or arguments. Clearly, it is not rational to
accepl these assertions without evaluating them for believability, and, obviously, their
correct evaluation requires us to do exactly what we do when evaluating the believ-
ability of the premises of an argument, namely, bring to bear what we already know o7
pelieve. Evaluating unsupporied assertions thus involves just part of what is done
when we evaluale argpuments.

No Relevant information Excluded

The second criterion of cogent reasonjng requires that we not pass over relevant infor-
mmation. 1o particular, it tells us to resist the temptation to neghect evidence contrary 1o
what we want to believe.

Consider the following argument, voiced many years ago, and very mmuch like ones
we all have heard many times since then:

We ahsolutely must start culting down on the use of oil as an eneTgy SOUICE. ‘The
World Resources Institule estimates (hat at the present rate of consumption,
known reserves will be used up in just a bit more than 30 years.

Even supposing the institute’s estimate had been on target, their reasoning still would
not have been cogent, because it suppressed relevant information that most knowl-
edgeable people have been well aware of all along—information that the World
Resources Institule experts can be expected to have known about. Scare stories about
running out of oil have circulated for at least fifty years now, but in spite of ever-rising
comsumption, known rescrves continually increase anyway becausc new oil frelds
continue to be discovered. Prospecting for oil is expensive and chancy, su that when
pil is a glut on the market (the usual situation over the: years), exploration slows down;
when reserves become lower relative to demand, exploration increases. That iz why oil
prices, excluding taxes and adjusted to account for inflation, are lower now than they
were even in the 1930s. (Note, by the way, that only a few of the likely places to find




0il have been thoroughly explored so far, and that even without direct efforts to reduce
consumption of oil products.) _

Thefe are two morals to be drawn here. First, when we neglect relevant evidence, we
do not season cogently. Second, those who don’t realize, or suspect, that relevant infor-
mation has been passed over are fair game for more knowledgeable, less principled
operators. Contrary to the old saying, what you don’t know can hurt you. ta

Valid Reasoning

The third criterion of cogent reasoning requires that the premises of an argument gen-
uinely support its conclusion; or, as logicians like to say, it requires that an argument
be valid, or correct. It is vitally important to understand that the validity of an argu-
ment has nothing whatever to do with the truth of its premises or conclusion. Validity
concerns the nature of the connection between the premises and conclusion of an argu-
ment, niot the truth or believability of its premises. Determining that an argument is valid
tells us that if we are justified in believing in its premises, then we also are justified in
_Hznﬁmmm in the truth of its conclusion. It doesn’t tell us whether its premises are true.
An argument thus can be perfectly valid and have completely false premises, and even
have a false conclusion, Here is an example:

I. The Cleveland Indians have won more world series games than any other
major league team. (False premise, alas!)

2. So they have won more world series games than the New York Yankees. (False
conclusion.)

The argument is valid because if the beloved Indians had won more games than any

other major league team, then, obviously (well, it’s obvious to baseball fans), they
' would have won more world series games than the Yankees. The argument is valid, even
though its premise and conclusion both are false. Tt's valid because anyone who is
justified in believing its premise thereby is justified in believing its conclusion.

3. Two Basic Kinps or VALID ARGUMENTS

There are two fundamentally different ways in which premises may correctly support
conclusions. The first way yields deductively valid arguments; the second inductively
valid (or inductively correct or strong) arguments.®
The fundamental property of a deductively valid argument is this: If all of its
premises are true, then its conclusion must be true also, because the claim asserted by
its conclusion already has been stated in its premises, although usually only implicitly.
Here is an example of a very simple deductively valid argument:

*Some authorities believe that there is at least one other kind of legitimate argument, namely,
the kind in which various altematives are evaluated. The authors of this text incline to the view
that evaluative arguments fall into one or the other of the two basic kinds about to be mentioned.
Mote also that some authorities restrict the use of the term valid so that it refers only to deducrively
good arguments, even though in everyday life inductively strong arguments generally are said to
e valid. In addition, note that the reasoning process called “mathematical induction™ happens
16 be a kind of deductive reasoning. (Terminology sometimes is misleading.)

Everything made of copper conducts electricity. {Premise)
This wire is made of copper. (Premise)
This wire will conduct electricity. {Conclusion)

Taken alone, neither premise makes the claim that the wire will conduct electricity;
but taken together, they do, although not explicitly. We cannot imagine what it would be
like for both premises of this argument to be true and yet its conclusion turn out to be
false. Indeed, it would be contradictory to assert both of its premises and then to deny
its conclusion.

MNote again that the validity of an argument concerns the nature of the connection
between the premises and conclusion of an argument, not the truth or believability of its
premises. Determining that an argument is deductively valid thus tells us just that if
its premises happen to be true, rhen its conclusion must be true also; it doesn’t tell us
whether its premises are true.

Here, for instance, is a deductively valid argument that contains one true and one
very likely false premise and thus does not guarantee the truth of its conclusion:

If more people read Agatha Christie’s mystery novels than read Shakespeare’s
plays, then her novels must be better than his plays. (False premise?) And he:
novels are in fact read by a lot more people than read Shakespeare’s plays. (True
premise) So her novels must be better than his plays. (False conclusion?)

Of course, a deductively valid argument that contains a false premise may, luckily, havs
a true conclusion. But that would be a matter of luck, not of good reasoning.

The fact that a deductively valid argument cannot move from true premises to a fals
conclusion constitutes its chief characteristic and primary virtue. But deductive argu
ments are limited. They cannot yield conclusions that are not implicit (or explicit) in th
premises from which they are derived. Inductive reasoning is needed to perform this tash

Inductively valid, or correct, arguments, unlike deductively valid ones, have cor
clusions that go beyond what is gontained in their premises. The idea behind vali
induction is that of learning from experience. We often observe parterns, resemblance.
and other kinds of regularities in our experiences, some quite simple (sugar sweeter
ing coffee), some very complicated (objects moving according to Newton's laws—wel
Newton noticed this, anyway). Valid inductions simply project regularities of this kin
noticed in our experiences so far onio other pussible expericnces.®

Here is a simple example of an inductively valid argument of the kind sometime
called induction by enumeration:

1 loaned my friend $50 last November and he failed to pay me back. (Premis:
I loaned him apother $50 just before Christmas, which he hasn’t paid bac
(Premise), and yet another $25 in January, which is still unpaid. (Premise) I su
pose it’s time to face facts: He's never going to pay me back. (Conclusion)

We use inductive reasoning so frequently in everyday life that its nature general
goes unnoticed. Being informed about induction is a bit like being told that we™
been speaking prose all our lives. We start drawing perfectly good inferences of th
kind (and some klinkers) at a very early age. By age five or six, the use of inducti

*As well as those experiences we can't have, but might have if we had lived millions of ye:
ago o if, say, we could go into the interior of the sun without being incinerated.
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has taughl us a great many of the basic truths that guide everyday bchavior—for
instance, that some foods taste good and some don't, the sun rises every morning and
sets every evening, very hot things bumn the skin, some people are trustworthy and some
aren't, and s0 0.

The great virtue of inductive reasoning is that it provides us with a way of reason-
ing to genuinely new beliefs, not just to psychologically new ones that are imglicit in
what we already know, as in the casc of valid deductions. However, this benefit is pur-
chased at the cost of an increase in the possibility of error. As remarked before, the truth
of the premises of a deductively valid argument guarantees the truth of its conclusion;
but the premises of a perfectly good induction may all be troe and yet its conclusion be
false. Even the best “inductive leap™ may lead us astray, because the patterns noticed
in our expericnces up 1o a given point may not urm out 1o be the exact patterns of the
whole universe. This happens all too often in daily life—for example, when a restaurant
that has served excellent food many times in the past fails us on a special occasion.
But it sometimes happens even in the lofty realm of theoretical science. Physicists, for
instance, believed for a long time that asbestos does not conduct electricity—a belief
supported by very good, very strong, inductive arguments—but then discovered that
all substances, including asbestos, conduet electricity when cooled down close to
absolute zero.

Nevertheless, rational people use induction in formulating their ideas about how
things are going to turn oot, whether in ordinary, cveryday circumsiances or in the
rather special ones scientists bring about in the laboratory. Induction, to paraphrase
Winston Cherchill’s famous remark about democracy, is the worst way o expand one’s
knowledge except for all of the other ways {guessing, wishful thinking, astrology,
and so o).

4. DEDUCTIVE VALIDITY AND INVALIDITY

Different argumenis may have the same form, or structure. Here are (wo arguments
that have the same form:

(L) 1. Ifil's spring, then the birds are chirping.
2. Tt is spring.
3. The birds are chirping.
1. If a world government deesn’t evolve soom, then wars will conlinue
b0 DCour,
2. A-world government isn't going lo evolve soon.
=3 Wars will continue to occur.

{2)

And here is the form or structure they share:

1, I |some sentence] then [a second SETIHENCE ).
9. The first sentence (or a grammatical variant).
=%, The second scptence (or A grammalical variant).

Or, using A and 8 to stand for the fwo sentences, respectively:
1. If A then B.
2 A

~3 B

This deductively valid form is traditionally called modus ponens. .
Now, here is another commonly ocenrring form, called modus toliens, that also is
deductively valid:

Form: 1. I Athen B,
2. Mot 8.
=3 NotA.
Example: 1. IfiUs spring, then the birds are chirping.

2, The birds aren’t chirping.
~3. Ttisn't spring.

Here is another commeonly oreurting deductively valid argument form, wspally callsd
hypothetical syllogism:

Form: 1. Y A then B.
2. Tf B then C,
=3 i A then C.
Example: 1. 1T we successfully develop nuclear fusion power, then power will
become cheap and plentiful.
2. Tf power becomes cheap and plentiful, then the economy will
flourish.
~3. 10 we successfully develop nuclear fusion power, then the economy
will flourish.
And here i the deductively valid form called disjunctive syllogism:* hig oo =
Form: 1. AorB.
2. Not A.
~3. B
Example: 1. Either Dole won in 1996 or Clinton did.

_m._unrn&n_..;imz_.
=3, Clinton did.

Finally, here are several argument forms of a different kind (all but the frst two are
called syliogisms):t
Form: 1. Mo Frare G's.
=2, s false that some F's are G's.
Example: 1. No police officers accept bribes.
-2, t's false that some police officers accepl bribes.
Form: 1. All F's are G's.
.2, If this is an F, then this is a .
Example: 1. All salamis are tasty.
-2 If this is a salami, then it is tasty.

sStrictly speaking. in spile of their names, disjunctive syllogism and hypothetical syliogism are
not syllogisms, . B
*wanm-—.n Appendix and also Howard Kahane and Panl Tidman, Logic Eg_ _v__._r“_._..uumq.._ fih edition
[Betmont, Calif - Wadswaorth, 1908} for additional material on deduction and induction.
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Form 1. All F's are (s,
2 AN G's are H's.
=3 All Fs are H's.
Example: 1. All'TV evangelists have high moral standards.
2. All who have high moral standards live up to those standards.
<3, All TV evangelists live up to high moral standards. -
Form: 1. All Fs are (s,
2. Thisis an F.
23 Thisisa G. .
Example: 1. All elected officials always tel] the truth.
2. Bill Clinton is an elected official.
=~ 3. Bill Clinton always tells the truth,
Form: 1. All Fs are 's.
2. No ('s are H's.
s34 No F's are H's.
Example: 1. All males are chauvinist pigs,
2. Mo chauvinist pigs arc likeable.
».3. No males are likeable.
Form: 1. No F's are (s
2. Some H's are F's.
3. Some F's are not G's,
Exampie: 1. No foreigners can be trusted.
2. Some newborn babies are foreigners.
53, Some newborn babies cannot be trusted.

Deductive Invalidity

Any argument that doesn't have a deductively valid form is said to be deductively
invalid * The number of deductively invalid argument forms is legion, but a few occur
50 frequently that theyve been given names. Here are two examples (to give the flavor):

Fallacy of denying the antecedent:

Form: 1. If A then B.
2. NotA.
3. Not B
Example: 1. If abortion is murder, then it’s wrong.
2. But abowtion isn't murder.
=3 Abaortion isn't wrong.

The conclusion doesn’t follow: Even supposing abortion isn’t murder, it may be wrong
for other reasons.

Fallacy of asserting the consequent:
Form: 1. If A then B.
2. B
23 A

*A deductively invalid argument may still be o good argusment if it is inductively comect. Argu-
ments thit have the forms about to be discussed are bad becaise they are peither deductively valid
nor inductively correct,

Beetle Bailey. Reprinted by permission of King Features Symdicate, Inc.

m.__rg-ﬁth use of disjunctive syilogism, General Halfireck's reasoning is this: Either the
box is too small or we're not runaing this camp vight. Bur it's falve that we're not run-
ring this camp right. S0 the box ix toe small. Build a bigger one. Just as we aften do in
daily life, Halftrack omits a premise as understood, namely, the premise that it's false
that the camp is ret being run right.

Example: 1. TF Reagan is still president, then a liar is mow president.
2. Aliar is now president.
3. Reagan is still presidenL

The conclusion docsn't follow: Some other liar may now be president.

Exgrcise 1-3

Invent deductively valid argements having the forms modus peneis, modis tollens, dis-
Junctive syllogism, and hypothetical syllogism. Then invent arguments having the forms
of the fallacies denving the antecedens and asserting the conseguent, and show that they
are deductively invalid by explaining how their premises might be true when their
conclusions are false.

3. INDUCTIVE VALIDITY {CORRECTNESS)
AND InvALIDITY :E.xvzw—“nﬂzmmmw

As indicated before, we can think of indection as a kind of patterning. Perhaps the
simplest form of induction is the one called induction by enumeratbon, previously
mentioned. In this form of inductive reasoning, we infer from the fact that all A's
observed so far are B's io the conclusion that all A's whatsoever are B's. For example,
a study of 100 members of Congress no doubt would show that they all accept campaign
contributions from lobbyists intent on influencing legislation, and finding this out would
count as good evidence For the inductive conclusion that all 535 members of Congress
accept funds of this kind.

Obviously, some inductions of this kind are better than others and make their con-
clusions more probable. While there are several interesting theories about how to deter-
mine the probability of the conclusions of inductive arguments by enumeration, almost
all agree on a few poinis.

Greater sample size yields preater probability. The more instances in a sample (the
insiances observed so far), the greater the probability of a conclusion based on that
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sample. A sample of 100 members of Congress who accept campaign contributions
from lobbyists provides a higher degree of probability that all do than 2 smaller SamM
ple, say, of 50 members. The point is that more of the same sort of evidence doezn’t
change the conclusion of an induetion; rather it changes the degree of probability of that
conclusion, and thus changes the strength of beliel a rational person should have in it.

More representative samples yield higher probabilities. The quality of a ¥ample is
even more important than its size. {Indeed, the higher its quality, the smaller a sample
needs to be to yield a given degree of probability.} When sampling apples in a barrel, for
instance, it won’l do just to sample a few from the top (the classic case); afier all, rot-
ten spples are more likcly to be at the boltom than at the top of a barrel, Samples that
neglect possible rotten apples at the bottom of metaphorical barrels are said 10 be
hiased. Obviously, less biased, more representative samples yield higher degrees of
probability for the conclusions drawn from thein.

One defirite counterexample shoots down an enumerarive induction. The most
jmportant reason that inductive reasoning is superior to many other kinds (for exam-
ple, of the superstitious or the pseudoscientific kinds to be discussed later) is that it does
not allow us to pass over evidence that indicates a pet theory is false. For example, if
one woman Wwho takes a birth control pill as directed gets pregnant, then no valid enu-
merative induction about the pill's effectivencss can be drawn. (Note that it still may
be possible to draw other kinds of valid inductive inferences, including the statistical
kind to be discussed shortly.)

However, it often is hard to be sure that what looks like a counterexample really is
one. A woman on birth control pills who becomes pregnant, for instance, may have acci-
dentally neglected to take the pills properly, and we may not be aware of that fact.
The moral is that it is risky 1o reject an enumerative induction on the basis of one
counterexample, or even two, unless We are Very Sure that at least one is a genuine coun-
terexample. But when we are surc, then an enumerative induction in question must
be rejected.

Reasoning by Analogy

Geveral other kinds of inductive reasoning are very similar to coumerative induction,
including reasoning by analogy. In one version of this kind of inductive reasoning, we
reason from the similarity of two things in several relevant respects to their similarity in
another. Thus, if we know that two people have similar tastes in books, art, food, music,
and TV programs, and find out that one likes to watch Mystery! on public television,
we're justified in concluding by analogy that the other probably does also.

The trouble is that every two things resemble each other in an indefinitely large num-
ber of ways. Only relevant resemblances count in drawing comect analugies. But what
makes a resemblance relevant? The answer is background beliefs about how, in general,
things hang together. For example, if the stock market rises and falls in concert with ups
and downs in the Olympic elk population over several years, only fools are likely to
conclude that the two will fluctuate together in the future, because so much background
information contradicts this idea. On the other hand, if stocks were to risc and fall over
several years in concert with ups and downs in retail sales, we could reason by anal-
ogy that the next change in one will produce a similar change in the other. (OF course,
given all of the other factors relevant o stock market prices, an indoction of the kind just
described would have to be assigned a very modest degree of probability.)

In another version of analogical induction, we reagon from the fact that all exam-
ined items of a certain kind have a particular property o the conclusion that a particu-
Jar as yet unexamined item of that kind will be found to have that property. Finding
aut that, say, 100 members of Congress accept moncy from lobbyists, we can conclude
by this kind of analogy that a certain other member probably also does so.

Analogical inductions are much gafer, and lhus have a higher degree of probability,
than their enumerative counterparts, because they have much weaker conclusions. Cion=
cluding, for cxample, that a particular member of Congress accepts money from lobby-
ists is a much weaker, hence safer, prediction than that all members of Congress do so.

sratistical Induction

When drawing a sample from a population, we often find that not all of the examined
A's are B's, so that we cannot draw a valid enumerative induction. Bul having fond that
a certain percentage of the As have Lhe property in guestion, we can conclude by a
slatistical induction that the same percentage of the total population of A”s have that
property. Having found, say, that 480 of the first 1,000 ohserved tosses of a given coin
land face up, we can conclude that 48 percent of all ol the tosses with that coin will land
face up (thus leaming, incidentally, that the coin probably is slightly biased in favor of
tails, a5 many coings are).

Of course, what was said about the quality and, hence, the degree of probability of
enumerative induetions also applies to the statistical variety. The larger the sample
employed and the more representative it is, the higher the degree of probability of a
statistical induction based on that sample.

Nigher-Level Induction

More gencral, higher-level inductinns can be used to evaluate those that are less gen-
cral. For example, we use higher-level induction when we conclude thar an automobile
engine eventually will wear out or need 1o be repaited, even though it has run perfecily
for 100,000 miles. We overrule a low-level conclusion telling us that because the car has
run perfectly so far, it will do so forever, by appeal 1o a higher-level, more general,
induction sach as this one: All mechanical devices with moving parts checked up on
so [ar have eventually worn out of needed to be repaired: so very probably this partic-
ular mechamical device (the engine in question) also eventually will need to be repaired.

More general inferences, based on larger samples about more kinds of items, usoally
have higher degrecs of probability than do these that are less gencral. That is why an
enumerative induction about a particular automobile is overruled by a more general one
aboul many mechanical devices. (There are, in fact, even higher-level reasons for toss-
ing out this low-level induction by coumeration for example, scientific inductions
concerming basic principles of physics and chemistry having to do with the effects
of friction.)

Causal Connecllons

When we reason inductively, we often are Jooking for explanations, or canses. Fo
instance, carly investigators of the connection between cigaretie smoking and lvny
cancer, emphysema, and beart discase wanted 1o determine by means of statistica




induction whether smoking cauies these death-dealing discases. They found that
smokers contract these diseases much more frequently than nonsmokers, and heavy
smokers more than light. That is, they discovercd a statistical link between smoking
cigarettes and contracting these discases. Finding no higher-level evidence to the con-
trary, they concluded that cigaretle smaking does indeed canse these life-threatening ill-
nesses. (That some people smoke like chimneys and never come down with, these
illnesses doesn't prove the contrary, but it does supgest that part of the cause of
these discases must be some other, very likely genetic, factor.*}

The inductive patterns discussed in this chapter are relatively neat and simple.
Enumerative induction is an example. But in daily life, and in particular in scientific
theorizing, inductive reasoning often is much more complicated, and may involve math-
ematical reasoning (a kind of deductive reasoning) as well. We believe cigarette smoking
causes lung cancer, for example, not just because a certain percentage of those who
smoke get that deadly disease but also because the percentage of those who do not smake
and get lung cancer is much lower than for those who do smoke. I is the comparison of
the two groups that proves the point. (See pages B384 for more on this point.)

FxErCi1sgE 1-4

| Wha is the difference between an induction by enumeration and analogical
reasoningT Provide an crample (nol mentioned in the text) of each.

2. Explain in your own words what {he difference is between an induction by eru-
meration and a statistical induction. Provide an cxample (not mentioned in the
text) of a valid statistical induction.

3. What is meant by saying that an inference is a higher-Tevel induction? Provide
an example (not mentioned in the text).

Are Argumenl Yalldity and Cogency Relalive?
Having just presented three standards of cogent reasoning and having explained the

nature of valid deduction and induction, perhaps we need to mention several recently
voiced ideas about Jogic and good reasoning. According 1o these trendy ways of look-
ing at the topic, whal counts 24 good reasoning is “cultorally relative,” or “gender rela-
tive,” or even (popular among sudents) “individually relative.” We hear talk of
“feminine logic,” supposedly diffcrent from the “male logic™ taught in logic classes
{often by female logicians, but let that pass), and of “black intelligence,” different
from the “Eurocentric” variety foisted on 08 by white males, as though what makes
reasoning good differs from group to group. race 10 race, of one sex to the other. We
all too often hear smdents say “That may well be truc for you, but it isn"t true for me";
and academics talk of “Aristotelian linear reasoning,” as opposed 0 3 more “intuitive”
type of reasoning; and so on.

But there is no truth to these new ideas about what comslitutes good reasoning. M is
the height of folly to conclude, say, that modus ponens is not valid or that asguments

*See the section in the Appendix concerning necessuy and sufficient conditions.

“How can we know thal no one can win a nuclear war unless we iry it and seeT”

Joaeph Farris cartoon. Reproduced by special permission of Playboy magarine.
Copyright © 1982 by Playpbey

Masi readers of Playboy muagazite no doubi smiled when they read the caplion
under this cartoen. But few wodd have been able to explain the nature of the folly in the
respondent's reasoning. He seems to assuine that the only way to establish or justify fac-
tual beliefs is by low-level induction by enumeration (or perhaps by statistical indue-
tipn}—Erying out several nuclear wars to see whether any nation can win them. He
overlooks kigher-level induction fplus deductive reasoning), which many of us use io
coneiude that the destruction caused by an all-out nuclear war would leave neither side
i WIFLTEr

having the form of the fallacy asserting the consequent arc valid. Think, for example,
what il means to seriously assert that all human beings have a right to life and then in the
next breath, equally seriously, to claim that a particular human being, Smith, has no
right to life. Whal sense is (here in first saying that if Jones has becn Lo China, then
he's been to Asia, and then asserting that he has indeed been to China but not to Asia
Yot aceepting reasonings that violate the standards of deductive logic means precisely
acccpting some sons of contradictory assertions or other, because the point of the prin-
ciples of valid deduction {including the valid principles of mathematics) is to assure thal
we do not contradict purselves when we reasan from onc thing to another. (That’s why,
to take just one of & thousand examples, double entry bookkeeping works.)



Similarly, what reason could there be for violating the standards of good inductive
reasoning—for denying what experience teaches us? That a large majority of the sci-
entists who laid the groundwork in physics, chemistry, and biology were white males
is totally irrelevant to the truth of their basic ideas and theories. The way the world
works does not differ depending on the race or sex of those rrying io discover the way
the world works! .

That is why there simply is no truth whatsoever to the idea that standards of good
reasoning differ from group to group, male to female, or person to person. There is, how-
ever, & good deal of truth 1o three somewhal different ideas. One is that self-interest and
narrowmindedness frequently lead to reasoning that violates the standards of good rea-
soning: another is that self-interest often motivates us 0 neglect the values or interests of
others, even when we share those values, so that some groups or individuals find their
interests systematically ignored; the third is that the values and interests of one individ-
ual or group frequently conflict with those of another individual or group. In families
whete both parents work, for example. hushands notoriously tend to paper over their fail-
ure to share household and child-rearing duties; in the business world, high executives,
while asserting their belief in equal rights for all, frequently overlook the ways in which
women, or blacks, are passed over for corporate advancement; on Wall Street, rich inves-
tors care more for their own profits than for the interests of low-wage workers.

In all of these cases, the problem is not with the principles of good reasoning. It is
with the fallacious nature of the ways in which these principles somelimes are
employed—for example, when Western historians neglect cvidence about the contri-
butions of non-Western peoples; or with the use of different values in the premises from
which reasoning starts—for instance, when male chauvinists reason from their belief
in the inferior value of women compared to men; or with the self-interestedly motivated
neglect of the interests of others—for example, when rich, well-fed officials ignore the
plight of the poor and hungry at the boitom of the economic pecking order.

Those who champion other sorts of “logics™ than the standard variely thus may
well be mistaken in their target. They attack the principles of good reasoning rather than
the failure of their opponents to correctly employ these perfectly good (indead the
only perfectly good) standards of reasoning, or rather than their opponents’ differing
political, or moral standards.

A good deal more will be said in later chapters on these matiers. For now, the point is
just that we must distinguish the principles of good reasoming, which are: the same for all,
from the ways in which these principles are employed (sometimes fallaciously), and
from the differing values thal entcr into the premises of different reasonings.

6. Farracious REasoninGg: How
REasoNInNG GOES WRONG

We said earlier that 1o be cogent, reasoning must satisfy three conditions. 1t must

(i) stat with justified premiscs; (2) include all relevant information; and (3) he valid.

Reasoning thst fails to satisfy all three of these criteria is said to be fallacious.
Consider, for instance, the following argument overheard in a restaurant:

We don't yet know who commitred this senseless and vicious crime, but we will
know some day. The wheels of justice may sometimes turn slowly, but evenmally,
sooner ar later, vicious criminals get canght and punished.

Drcnesbary © G, B. Trudeay, Reprinted with permissico aff
Universal Press Syndicate, All rights reserved

ast into textbook form, the relevant portion of the argumnent reads something
like this:
1. Sooner or later, all vicious criminals get caught and punished.
2. Sooner or later, the person who comnitted this particular vicious crime will
be caught and punished.

Pul this way, the argument elearly is valid, indeed deduciively valid: If _,,u.ﬁ_n__._;w is truc
of all things of a cerain kind, then it must be true of any particular thing of that kind.
Mevertheless, those who are convinced by this argument [eAs00 fallacionsly, because
there is good reason for doubting ils premise thar all vicious criminals get caught sooner
or later,* Let's call fallacics like this one by the name questionable premise.

Now consider the following headline on an American Automobile Association
{AAA) advertisement:

OVER 23,000,000 CAN'T BE WRONG!
you OWE IT TO YOURSELF TO INVESTIOATE!

{The figare 23,000,000 refers to the number of AAA members.) .

This time the error is not that of guestionable premise. There were indeed over
23 000,000 AAA members. But the headline suppresses the fact (not mentioned any-
where in the body of the advertisernent) thal a large majority of motorists, lots more than
23,000,000, were not aulo association members. Readers taken in by this adﬂdmmﬂ_ﬁ:ﬁ
who knew this suppressed fact, or should have suspected it were m:..:ﬁ of fallacious
reasoning. And let's say that those who peglect evidence in this way are guilty of the fal-
lacy of suppressed (or neglected) evidence. ]

Finally, in a lighter vein, here is a portion of & discussion hetween a ceriain party

and his aunt: .
How: You mean you take this horoscope business seriously? .
Aunt: Yes, of course, Don't you sec how today's horoscope fits you 1o a T?

How: Yes, but . .. Lh .
Auns: No buts. There must be something (o horoscopes if this one fits you so well.

i i i i i i i hal goes
*This is true, at any ruie, with respect to those wh bave paid the slightest attention 0 W

on in the world, People who go through life with their eyes closed are another matier. If they
accept the goody-goody idea that vicious criminals always get caught, they will not be guilty of
fallacious reasoning in this case, but they ofill will have reasoned from a false prenise [0 @ false
conchosion.



The form of Awnt’s reasoning is this:

1. This horoscope fits youlo a T.
2. Horoscopes in general must be accurate.

Put this way, il's clear Aunl’s reasoning was fallacious. That one horoscope fits onc indi-
vidual on one cccasion lends only the most insignificant amount of support to the idea
that all, or even most, do so, A single instance rarely is sufficient to justify a generality,
even though many such instances often do. (They do, for example, when we reason
from the fact that in a great many cases sugar has swectened coffee—and never has
failed to do so—to the peneral conclusion that it will in every case.) So Aunt's argument
doesn't provide sufficient evidence to justify acceptance of ils conclusion, Het reason-
ing is invalid. So let’s call the fallacy she has committed that of invalid inference.
A great deal more will be said about fallacious reasoning in Chaptess 3, 4, and 3.

EXERCISE 1-5

L. Invent an argument that, were you to accept it as cogent, would make you guilty
of the fallacy of guestionable premise. Explan why acceptance of this argument
would make you guilty of this fallacy.

2. Do the same with respect to the fallacy of suppressed evidence.
3. Do the same with respect to the fallacy of isvalid inference.

SUMMARY OF CHAPTER 1

Reasoning is the essential ingredient in solving life's problems. This chapter discusses
some of the fundamentals of pood reasoning and presents an overview of the material to
be covered later on the topic of reasoning well in everyday life.

|. Remsvning can be cast into arguments, which consisl of one or maore premizes
(reasons) offered in support of a corclusion. Tn real life (as opposed to in text-
books), arguments usually arc not labeled and divided from surrounding
rhetoric, nar are their premises and conclusions neatly specified. But clues gen-
erally arc given. Words such as because, since, and for usually sighal premises,
and hence, therefore, and so conclusions. Remember, though, that not all groups
of sentences form arguments. They may be anccdotes or other fypes of exposi-
tion or explanation,

2. Reasoning is either cogent (good) or follariews (bad). Cogent reasoning must
satisfy three criteria: Tt must (1) start with justified (warranted, believable)
premises; (2) include all likcly relevant information; and {3) be vaiid (correct).

3. There are two basic kinds of valid reasoning: deductive and inductive. The fun-
dnmental property of a deductively valid argument is this: I its premises are
true, then its conclusion must be truc also. This is so because the conclusion of
a deductively valid argument already is contained in its premises, althou gh

usually implicitly, not explicitly. (Note that a deductively valid argument may

have false premiscs. What makes it valid is that if its premises are true, then its
conclusion must be also.)

I ———— |

Unlike deductively valid arguments, those that are inductively .Eb.n {cor-
rect, strong) have conclusions that go beyond the claims made by their premises,
projecting pattemns staled in the premises onto additional cases.

. Different arguments may have the same form, or structure. Modus ponréns,

modus tollens, hypothetical syllogism, and 50 0f, are deductively valid argument
forms. Asserting the consequent and denying the antecedent are deductively

invalid argument forms.

 There are several kinds of valid, or correct, inductions. One is induction by

enumeration, in which we infer from the Fact that all A's observed 20 far are
F's to the conclusion that all A's whatsogver arc B's.

In general, the larger or the more representative a sample, the greater the
probability of an induction based on it. Note that one definite counterexample
invalidates an induction. (But we have to be sure that it really is a counter-
example.) -

Analogical reasoning is very much like induction by enumeration, the chiel
difference being that analogies yield conclusions about just one case (which is
why they have higher degrees of probability than corresponding enumerative
inductions), whereas enumerative inductions typically concern 4 greal many.

Staristical inductions also are similar to the cnimerative variety, but move
from the fact that a certain percentage of a sample has a given property to
the conclusion that the same percentage in the population at large has that
property. .

We can use more general, kigher-level inductions to correct, or overrule,

lowes-level anes. If experience shows that all mechanical devices eventually
wear out or need 1o be repaired, then it isn"t reasonable to conclude that a par-
ticular engine will not, even though it has run perfectly for 100,000 miles.
TInductive reasoning often is used to discover causes, as in the case of ihe
statistical induction linking cigarette smoking and various life-threatening
diseases. ", :

Note that there is no truth 1o claims about there being such things as “femi-
nine logic” or *Eurocentric logic.” Good reasoning does not differ from male
to fermale, black to white, or in any way tied to ethnicity.

. An argument is fallacicws it gither {17 its premises are nol warranted; (2) rele
vant information has bezn passed over; or (3) the claims made by its premises
do not justify accepting its conclusion {so that the argument is irvalid). E:n.: F
premise is not warranted, the fallacy is said 10 be that of guestionable premise
when information has been overlooked, that of suppressed (neglected) evidence
when the argument is pot valid, that of invalid inference.



1 JUST WANT TO SA( THAT
EDUCATION 1S QUR. MOST
IMPORTANT TNVESTMENT W
THE FUTURE, WD WS
SCANDALOUS Hom LITTLE
CUR EDNCATORS ARE PAID!

WO
Calvin and Hebbes by Bill Waterson. Copyright 1992 Umiversal Press Syndicate,
Reprinted with permission,

ﬁ.h?n_ is no march for Miss Wormwood, who easily reads herween the lines of
Calvin's aitempt al ingratiation.
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