THE TOOLS OF THE TRADE:
LOGIC AND CRITICAL THINKING

WHAT IS REASONING AND WHY DOES IT MATTER?

Much of what goes on in universities and colleges involves reasoning, whether
it’s developing and defending our own ideas or understanding and assessing
somebody else’s. We reason with one another, whether about how nature
works, what society is like, or how we ought to act. And it’s usually good
that we do reason, considering the alternatives. Logic and critical thinking is
the field that studies reasoning, in particular, how to distinguish good reason-
ing from bad. It is a complex, fascinating subject, and I will only scratch the
surface here. But in my experience, even a brief introduction to critical think-
ing and logic is useful to students. It enables them, and indeed anybody who
studies it, to become more aware of reasoning processes and more adept at
making good arguments as well as avoiding being fooled by bad ones. It is
also helpful, as you will see, in understanding precisely what is being
claimed—what something means—and also in noticing when meaning is
unclear. So my goal in this chapter is to give you some tools that can make
you a better (inore logical) reasoner, whether as a reader, discussant, or writer.

First, I want to say something about reasoning in general, and its rela-
tionship to logic and critical thinking. Universities are wonderful places: even
the United States Supreme Court has held that they are special. University
faculty, and students, are protected by the Constitution to speak their minds
without fear of reprisal. But before you tee off against the adnunistration’s
policies, you might want to keep in mind that such freedoms are not absolute.
Private institutions have more authority to restrict speech than state-run ones,
and there are always limits on Lhe time, place, and manner of speech, even if
what you say is otherwise constitutionally protected. Though you are entitled
to express your opinions about most everything, you can’t do it by spray-
painting a building or disrupting a classroom. Nevertheless, both students and
faculty do enjoy broad First Amendment protection, which allows us to say
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popular and even offensive things to one another without fear of reprisal.
‘hat same First Amendment also protects those who disagree with you, how-
er, so don’t be surprised if you get back as good as—or even better than—
u give!) Universities are therefore inherently controversial and divisive
places where ideas are tried out, criticized, defended, and sometimies ridiculed.
Why encourage all this ferment, debate, and arguing? The answer, of
course, is that we leam from it. Testing theories about how nature works,
developing new ways of interpreting the world, and offering new philosophi-
1, historical, or other ideas about human life and societies all rely on the
ailability of criticisms and commentaries. We can proceed no other way, at
ast not very effectively. Reasoning with each other, in the broad sense of
oposing ideas and theories for discussion and criticisin, is the heart of a uni-
rsity: we can’t ultimately know if what we are saying is true or good or
uable unless we are lucky enough to atiract critical attention. But not all
attention is helpful, of course, and that’s where reason comes in. Soinebody
who burns a book or screams epithets at a speaker is probably enjoying the
attention, but at the end of the day that's not nearly as helpful as offering
thoughtful criticism based on reasons. We learn from such outbursts that the
person is offended or angry, not whether the person is entitled to be.

If I am right, and free speech and debate exercised in the service of
reason are at the heart of a university, then what is reason? Begin with the idea
of an argument, not in the sense of things people hAave with one another, but
in the sense of things that we give to one another. To give an argument is to
give reasons for a conclusion. Reasons are given to change people’s beliefs,
though there are other ways to change people’s beliefs as well. You may not
believe it is a good idea to say you were wrong until I produce a pistol, for
example. That threat, however, is not an argument—at least not in the sense
that we use the term. Besides threats of force, reasons should also be distin-
guished from (mere) emotional appeals and rhetoric. Suppose two people give
word-for-word the same talk defending affirmative action or global warming,
say, but one does so with great emotional appeal and the other simply reads
the speech coldly, without feeling. Has the first given any better reason to
believe the conclusion? No. Will the first be more persuasive? Probably. My
point is that the sense of “reasoning” | have in mind is normative, i.e., it is
concerned not with what actually works to persuade people, but what should
work. Reasoning is about what people should believe, based on evidence.
That’s why, although it may be easier, and ¢ven kinder, to lie and praise a
friend’s argument, in another sense il is less friendly. The paper has mistakes
in it (let's suppose) and so you are not giving your friend advice that will help
get to the truth (or perhaps a good grade, for that matter).

If reasoning is what we want to do, and inherent in reasoning is a dis-
tinction between good and bad ways to persuade people, then how do we
know when reasoning is “'good” or “bad”? The answer is logic. All disciplines,
whether economics, philosophy, history, or whatever, share one thing. It is not

35



what they study, or even the method they use. What they do all share is the
goal of giving arguments, which means they depend on the norms or rules
that we call “rationality.” Indeed, every time people try to understand or
explain something, they assume that there is an important difference between
good reasons or explanations and bad ones. Otherwise, why would anybody
bother to study a subject? We might as well just speculate about the answer to
a question, or just make up an answer. Logic is the name we give to the stan-
dards and principles of rationality and rational inquiry. So all rational inquiry
depends on logic.

Why then bother to study logic? There are many reasons, but 1 will men-
tion just two. First, it enables us to leamn a great deal about our own language.
Like all other spoken languages, English words and sentences are full of ambi-
guity. Different words can mean different things, as can different
sentences. Translating English sentences into precise logical statements helps
people appreciate the complexity of their language and to become more adept
at saying just what they mean. Second, it is worthwhile to study logic because
it helps people reason better. Learning and applying the rules that mark the
difference between good and bad reasoning, as well as the many forms of
“fallacious” reasoning people sometimes employ, is helpful in analyzing what
we hear or read as well as in formulating our own arguments and reasoning.

I will begin by saying something more about the nature of an argument,
including the difference between deductive and inductive arguments. Then in
the next section 1 will discuss critical thinking by looking at the most common
types of bad reasoning, usually termed “fallacies,” that can often lead people
to believe something when they shouldn’t. I conclude the chapter with a brief
introduction to deductive logic.

THE NATURE OF ARGUMENTS

Making and challenging arguments is what we do when we are reasoning.
Arguments are offered or disputed in order to persuade people, and good
arguments are ones that should persuade while bad ones should not. But what
then is an argument? The answer is statements in the form of premises and
conclusions.

Let’s begin, then, with the nature of language. It helps to think of lan-
guage as a box of tools enabling us to accomplish a wide variety of goals.
But notice how many different things we do with language besides trying to
say what is true, Sometimes we may use language to give a warning, for
instance, when a friend yells “*Look out!” as a car speeds toward you. Other
times we use language to express our feelings, for example by saying “Ouch,”
or even to perform an action, as when a person says I do” during a marriage
ceremony. On other occasions we may use language to pray, or to sing songs,
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-to make promises. The list goes on and on. But much of the time, when we
language, we are trying to say something that is either true or false. We are
ing a statement of fact. By “fact” here I don’t mean just scientific fact, but
thing that we want another person to believe. It could be anything from
ass is green’ and 1 like coffee’”” to “Abortion is murder”” Let’s call that use
- language, where we are saying something that is true or false in the broad-
 sense, a statement.

Arguments are statements, but not just any old group will do. They have
certain form or structure because they comprise at least one premise and
e conclusion. A premise of an argument, then, is a statement or claim of a
icular sort, namely one that is supposed to provide good reason to believe
other statement or claim, the conclusion. So an argument therefore is at
two statements: a premise and a conclusion.

But how do we know which is a premise and which is the conclusion?
he answer depends on the meaning and the context. Premises are often
own by premise indicators such as “because,” “for the reason,” and “since.”
'onclusions can often be identified by conclusion indicators such as “hence,”
herefore,” “it follows that,” or even “in conclusion.”” But those indicators are
ot always there, and so in identifying arguments and their structure there is
substitute for reading, listening, and thinking carefully about what is meant.
ere is therefore lots of room for argument about the nature of arguments
mselves.

Once we notice arguments, we see that they surround us. We think
out, analyze, are given, and give arguments all the time. So, for instance, [
ight say that:

It rained just recently. I know because the streets are wel.

he conclusion of the argument is that it rained recently; the premise is that
he streets are wet. Sometimes the premise or premises are stated first, but
»metimes later on, as in this example. You can’t begin to understand an argu-
ient until you know the meaning of what is said, including which statements
premises and which is the conclusion. That's the first step.

But notice, also, that there is another, unstated premise in that argument
just gave, namely that the streets being wet makes it certain, or at least more
kely, that it has rained recently. That distinction, between arguments claim-
g 10 justify a conclusion beyond doubt and ones that only make the conclu-
on more likely to be true, is the difference between deduction and induction.
e will take up those issues shortly.

So we often give an argument without explicitly stating all the premises.
e even sometimes don’t state the conclusion, as in:

The movie will be boring, and anyway | am tired.
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Here the missing statement is the conclusion that we should not go to the
movie.

Arguments are also sometimes presented in a linked series, like a chain.
This is almost always the case in longer passages and whole essays. In that
case, the link between premises and conclusions is not direct, like the one
about wet streets, but instead involves intermediate steps. Consider, for
instance, this argument:

Global warming is a problem. We can see from our own experience
this summer that the planct is getting warmer. Because of the heat
there is drought and, ultimately, starvation.

This argument is more interesting than the rain one. For one thing, it shows
clearly what I said a moment ago—that the first step in understanding an argu-
ment is to understand what is meant by its different parts. We often have to
read and think carefully about language in order to even recognize an argu-
ment, let alone assess its merit. The ultimate conclusion in the global warm-
ing argument—what we are asked to believe—is that global warming is a
problem. Two premises, according to the argument, justify the conclusion:
that the planet is getting warmer and that increased lemperatures cause
drought and starvation. But notice also that embedded in the argument is still
another, subsidiary argument: that we have reason to believe the planet is get-
ting warmer (intermediate conclusion) because we have had a hot summer. In
other words, the statement that we have reason to believe the planet is getting
warmer does double duty: it is both a premise, supporting the ultimate con-
clusion that global warming is a problem, and a conclusion that is based on
the premise that the sununer has been hotter than usual. As with the first argu-
ment, here too we can see that there are unstated premises. Making those
explicit is again essential in understanding and ultimately in assessing an argu-
ment. So here is an interpretation of the arguments embedded in those three
sentences. (There could be others, and you might want to think about whether
or not you agree with my interpretation.)

First argument:
Premise: This has been a hot summer.
Intermediate conclusion: The planet is getting warmer.

Concluding argument:
Premise 1: The planet is getting warmer. (This is also the conclusion
of the first argument.)
Premise 2: Warming of the planet is causing drought and, ultimately,
starvation.
Final conclusion; Global warming is a problem.
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what have we said so far? That arguments are defined as at least two state-
nts, one of which is a premise and the other a conclusion; that statements
forms of language in which we make a claim that something is true, or
se; and that premises and conclusions are often identified by indicator
rds, such as “because,” “since,” and “therefore.”

Keep in mind that the logical test of an argument depends on the rela-
hip between the premises and the conclusion: Do those premises, if true,
ve good reason for accepting the truth of the conclusion? There are two
s of arguments because there are two forms that this “good” relationship
tween premises and conclusion can take. Sometimes the premises, if true,
¢ good but less than conclusive evidence for the conclusion. These argu-
nts are termed inductive ones. They rely on patterns and other similarities
give us reasons to believe what we might otherwise not be able to know. So,
or example:

Premise: Most lakes in this region are polluted.
Conclusion: Lake James is probably polluted.

(This argument has a hidden premise: that James is a lake in this
region.)

ut notice that though this is a good argument another type of argument
ould establish the same conclusion with greater certainty, assuming its prem-
es were rue.

Premise: All lakes in this region are polluted.
Conclusion: Lake James is polluted.

e first type of valid argument, where the conclusion does not follow con-
lusively and with certainty, is termed “inductive” while the second type,
here the premises guarantee the conclusion, is “deductive.” If the premises
f a deductive argument are (or were) true, then the conclusion must (or
ould) absolutely have to be true. With inductive arguments, however, the
emises only make it likely or probable that the conclusion is true. Inductive
rguments can therefore be stronger or weaker, while deductive ones are more
ke a light switch or a math problem: They are either right (valid is the term
gicians use) or they are wrong (imvalid). Unlike inductive arguments, then,
deductive ones the conclusion does not “go beyond” the premises.

Unlike deductive ones, inductive arguments, even if they are very strong,
ave open at least the theoretical possibility that the conclusion is lalse, while
e premises are true. My belief that you will not win the 100 million dollar
ttery with your one ticket is very well justified inductively. But the trick
ith inductive arguments is to know how strong they are, that is, the degree to
hich the premises justify the conclusion. The fact that 1 have won five con-
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secutive bets at the race track by itself gives little reason to think 1 will win the
next bet. You'd want to know, for instance, whether 1 am a novice who just got
lucky or an expent who has found a good way to predict a horse’s success.

As you may have guessed, inductive arguments are common, and
come in many forms. Here are four of the most typical types of inductive
arguments.

Generalizations, in which, for instance, we infer from a sample of
people what the attitudes of all the people in the group are.
Predictions, of things like weather.

Causal inferences, in which, for example, we conclude that cancer is
caused by smoking.

Analogies, in which we say, for instance, that abortion is acceptable
because it is like getting something back that you own, your body,
from somebody who has gotten to use it without your permission.*

Those examples can be generalized, so here are more abstract, formal exam-
ples of the four types of inductive arguments:

Generalization:
Premise 1: Very few As are also B.
Premise 2: x is an A.
Conclusion: So x is probably not B.

Prediction:
Premise: In the past, when | have done X then Y has followed.
Conclusion: 1f 1 do X now, Y will likely follow.

Causal inference:
Premise 1: More people in this area have characteristic C than is
normal.

Premise 2: People in this area have been exposed to D at higher than
normal levels.

Conclusion: Exposure to D causes C.

Analogy:

Premise 1: Everything 1 have examined with characteristics A, B, C,
D, and E is also a Q.

Premise 2: t has characteristics A, B, C, D, and E.

*Judith Jarvis Thomson uses that analogy in Judith Jarvis Thomson,
“A Defense of Abortion,” Philosophy and Public Affuirs, 1, no. 1 (1971),
pp. 47-66.
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Conclusion: So t is also probably a Q.

ese arguments will be either strong or weak, depending on the specific
tails of argument that are given. Probability theory and statistics are the
anches of mathematics that are central to inductive reasoning. In standard
s of inductive generalization and other uses of statistical sampling, for
ance, the larger the sample (and the more randomly it is chosen) the better.
rning to the race track example, the more races 1 have predicted, the beuer
idence you have about my next bet being right. Similarly, asking a small
mber of people who they voted for is not as good a predictor of an election
asking a large group; asking people only in a heavily Democratic district is
t as good as asking a cross-section of the population.
Another important issue in inductive logic involves causal inferences.
e need to know, sometimes desperately, whether something in the environ-
ent is causing illness, or whether it is just a “statistical accident.” Statistical
cidents do occur: Imagine taking a bag of pennies and dumping them on the
or. 1t’s virtually certain you would find some of them grouped together. So
i)en residents of a town have a higher-than-average incidence of cancer, there
e always two possible explanations: Either something we want o know
out is causing the higher incidence, such as water pollution, or it’s just a sta-
stical anomaly, like the coins bunched together. Similar issues arise in trying
-determine when discrimination is present. Is the higher death rate among
bies of one particular ethnic group due to prejudice and therefore poorer
given by doctors and nurses, or to other factors, such as mothers® eating
bits or drinking and drug taking?

Finally, there is also a distinction between higher and lower “levels” of
uction. The fact that this computer has worked well for some time would

ally be a good reason to think it will continue to work. But at some point,
ause we know from many other cases that computers eventually wear out,
e fact that this one has worked for a long time begins to work agains: the
lief it will continue to work. We know from looking at more cases over a
onger tenm that this one, too, will eventually wear out. That higher level of
ductive generalization allows a more refined judgment about an individual
€. So, again, we see that probability theory and statistics are important to
yone who wants to do inductive reasoning well.
Some speculate that human beings use induction instinctively. Induction
ay well have even an evolutionary basis, since our ancestors who relied on
presumably lived to reproduce others who, like themselves, were good at
duction while those who were not so good were also not successful at repro-
ction. Learning to recognize and run from dangerous animals meant they
lived to produce offspring with the same talent. But whatever induction’s ori-
ns, it's hard to imagine humans surviving long, let alone prospering, without
the ability to leam from past experience and to generalize from that expericnce
out what will happen in the future.
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INFORMAL FALLACIES

There are two ways to look at arguments from a logical point of view. You can
study them formally, to see if they are strong (if inductive) or valid (if deduc-
tive). I’ve said a little about induction and will have more to say about deduc-
tive logic shortly. Another way to study arguments, besides looking to see if
they follow good statistical or other formal rules, is to look at some of the
ways reasoning typically goes off the tracks. The name given by logicians to
the mistakes in reasoning we typically make is fallacies. So although there
are probably about as many fallacies as there are people who reason, there
are some forms of bad argument to which human beings are especially vul-
nerable, These are the subject of this section.

The point of studying fallacies is similar to the reason it is useful to think
about the nature of arguments and probability theory. By paying close attention
to language and good reasoning patterns, we can become better reasoners.

Fallacies can be divided into groups. Sometimes the premises, even if
true, do not support the conclusion. The premise may be either completely
irrelevant to the truth of the conclusion, or though relevant there still may be
a crucial “gap” between the premises and the conclusion that makes belicving
the conclusion unreasonable given the premises. Other times the argument is
unacceptable for other reasons. As you read through the different types of fal-
lacies, think about why they are fallacies and also about when an argument
similar to that one might not be bad or fallacious.

Ad Hominem. Ad hominem means “to the person” or, literally, “to the
man.” The fallacy of ad hominem takes place when, instead of attacking a
person’s position or argument, the arguer instead attacks the person on irrel-
evant grounds. This fallacy often involves questioning a person’s past activi-
ties or associations, or needlessly referring to the person’s background or
interests. Sometimes such appeals carry great emotional feeling, but unless
the personal trait is somehow relevant to the argument being otfered, an ad
hominem attack is not relevant to the conclusion. An obvious and therefore not
very persuasive example is this: “Clinton’s personal moral behavior was des-
picable, so his welfare reform proposals. which punish people who don't
work, couldn’t possibly make sense.”

Appeal to Ignorance. This fallacy occurs because we often assume that
since somebody has not proven something is true, it must be false (or vice
versa). This is a common mistake. The fact that you cannot prove God exists
does not mean He doesn’t exist, just as the fact we have not found out all the
details of how evolution works does not show the theory itself is false. But
that said, it is often interesting and controversial to determine exactly when it
is a fallacy to appeal to ignorance. Sometimes the fact that something has not
been proven true should be regarded as evidence against it. The fact that a
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d mechanic has gone over the car with a fine-toothed comb and found
ing is, presumably, good evidence the car is safe to buy. But the fact that
don’t know exactly how cancer is caused by some chemical is not good
lence that the chemical is not the cause. It might be the cause, and we just
en’t figured out how it works yet.

| to the People. This fallacy can take many forms, but the basic
i:is that the arguer fallaciously appeals to the popularity of an idea or of an
tude as a justification. “All my friends are doing it” is a child’s version, but
Its are also often tempted to belicve what others believe when that popu-
y is insufficient to justify the belief. The bandwagon effect is what we
etimes call it, and it is common. It is interesting to note in this connection
voting and niajority rule are not so much methods to establish a truth, as
decision procedure that is aceepted because it is fair. The truth about the
orld is not usually decided by a vote.

peal to Force. This fallacy occurs because the premise, that somebody
werful, does not warrant the conclusion that the person is right or the
lief is correct. ““Your money or your life” may give good practical reason 1o
over your wallet, but it is not a good reason for concluding you should do
If you don’t go to class, you will fail” is again a good reason in the pru-
tial sense, but it does not justify the professor’s reasonableness in making
e student attend.

Man. Here the argument is fallacious because the arguer is attacking
sition that is not, in fact, the one that the opponent is defending. So the
ack is irrelevant. The author has in effect created a weaker, straw figure and
erely attacked it, leaving untouched the original argument that was suppos-
y being criticized. But sometimes people think they have found a mistake in
other’s argument when, in fact, they have not interpreted the argument cor-
stly, i.e., they have not given the author the benefit of the doubt or have
erlooked a more reasonable interpretation that does not involve the writer in
mistake. So the straw man fallacy and the principle of charity are, in that
related: people who commit the fallacy are often not being charitable in
rpreting what others mean. This is a pretty common fallacy, though iden-
ying actual cases is not always easy, and it may be controversial whether
ere really is a straw man. Sometimes people do give bad arguments, after all.

r-Generalization and Susceptibility to Counter-Examples.
body generalizes when they think and write, and sometimes it’s per-
ctly acceptable. But careful reasoners avoid reaching conclusions based on
1all samples, stereotypes and the like. Some generalizations are “empirical,”
., they are about the world and how it works. Others are about language,
eas, rules and other standards. It’s probably safe to say, based on available
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information, that “The British people suppoited the Allied effort in World War
11" However, if an author says that “U.S. youth hated the Viet Nam war” there
should be some pretty strong reasons to justify such a generalization. The
same is true of statements like “Philosophers are skeptical about the objectiv-
ity of morality” and “Welfare recipients don’t want to work.” While such state-
ments are undoubtedly sometimes true in individual cases, it's dangerous to
make such sweeping claims without good evidence.

There are different ways to question a generalization. If the generaliza-
tion is thought to apply without any exceptions, one counter-example can
serve as a refutation. (There is a famous case in which a philosopher was
giving a formal talk at the meetings of the American Philosophical
Association. He told his audience that while it is common in English to use a
double-negative to mean a positive—it is “not unlikely,” for instance—you
never, he said, hear a double positive used as a negative. Another philosopher
in the audience then yelled out, “Yeah, yeah”) We often use counter-examples
to attack claims that are conceptual and moral. If it is suggested, for instance,
that only rational human beings can have rights, you might suggest the
counter-example of infants, or perhaps even Mr. Spock. (If a philosophical
generalization is conceptual, as this one about rights seems to be, then it can
be useful to think up imaginary cases as well as real ones.) Or suppose a the-
orist claimed that all laws are rules, or that all rules are general commands. So
thinking up a counterexample to a generalization is one of the most familiar
ways to dispute it. If the generalization is only that, a generalization, and is not
meant to be universally true, then of course merely finding one counter-exam-
ple does not refute it.

Gamblers’ Fallacies. These fallacies are similar to over-generalizations.
While common among gamblers, they are also found in business and everyday
life. One is the familiar idea that having lost the bet the last five times in a
row, "My number has got to come up next time.” The problem, of course, is
that whether the number comes up next time is causally and statistically inde-
pendent of what happened in the past. A flipped coin still has a 50/50 chance
of being heads, whatever it’s been in the last few (or few hundred) tosses.
Whether your car will make it to California may not, however, be independ-
ent of how it has been doing the past year. So whether or not the future is able
to be predicted from past experience is itself a question that needs further
thought; you can’t just assume things will be the same, or will change.
Another gamblers’ fallacy involves the belief that if we increase our bet each
time, then eventually we must win. This is not true, as you can see if you cal-
culate what will happen if somebody starts out betting one dollar, then after
losing the first time, bets two, then three, then four, etc. On the other hand,
doubling your bet after each loss will ensure that you eventually win (as long
as you don’t run out of money!),
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rowing Good Money (or Time) After Bad. Here's another favorite of
ine, sometimes referred to as the fallacy of sunk costs. Suppose you have

ady spent five dollars on a ticket, but have since leamed the movie is no
od and you will probably not enjoy it. Many people will say, “1 already
sent the money, so 1 might as well just go.” But that's a mistake. If you
uld rather do something else, like go to a different movie, you should not
mpound your loss and pass up something you prefer just because you have
de a mistake. It's better to admit the mistake and do something you would
ually enjoy. This same idea, that we have something invested and so we
uld stick with it, can also occur in other contexts—when we have spent
me on a project, for instance. It applies to students, too. If you have written
draft of a paper that has not panned out, don’t think you must keep it.
ometimes it’s best to start again. On the other hand, sometimes you can save
ren a bad paper by showing that what seemed a plausible idea didn't work
Blind alleys are sometimes worth writing about, after all,

uestionable Analogy. Arguing by analogy involves asserting that
scause two objects, situations, or events are similar in certain respects, the
/0 must therefore share a further characteristic. Bad analogies are uncovered
y pointing out that the two things are not in fact alike in the relevant ways,
r that even if they were alike that doesn’t prove they share the further prop-
. One famous example of analogical arguing (though it is much debated
hether it is a fallacious analogy) used in an article that I mentioned earlier
volves a person who is kidnapped and hooked up to a violinist who needs
kidnapped person’s kidneys for nine months. The author, Judith Jarvis
omson, used the analogy to show that because the violinist has no right to
the other person’s kidneys, an unbom baby has no right to use a mother's
dy either, and so the mother can get an abortion.

iconsistency. People are often inconsistent in some way, holding onto a
emise or conclusion in one context that is incompatible with ones accepted
‘a different context. (This is a fallacy involving mistaken premises because
consistent premises cannot both be true. Something has to give.) Rarely are
sople clearly and obviously inconsistent, though in a more subtle way, it’s
ways a danger. We may say something in one context, writing about one
sue, that we would not be willing to say in another, not having thought about
latter context. Or we may use a term in a subtly different sense in an argu-
t, making the argument appear stronger than it is. Which leads to the next

guivocation and Ambiguity. Sometimes an argument depends on the
or's equivocation between two different senses or meanings of a word or
ase, but you should reject the argument, because a key term or concept is
d in one way in one context but another way elsewhere, thereby making a
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key premise false. So, to use a simple example, you should not accept the fol-
lowing argument: “People who own banks are probably quite wealthy, and
Sue owns the bank next to her river, so Sue is probably wealthy.” Other exam-
ples are not so silly, though; people often confuse themselves and others with
imprecise words used in different ways in different contexts. You can imagine,
for example, that a person might accept the idea that lung cancer kills people
and that smoking causes lung cancer yet not know or appreciate sufficiently
how smoking kills.

Begging the Question. This fallacy occurs when, instead of giving a
reason that establishes the conclusion, the conclusion is simply assumed. It is
a fallacy because having assumed the (doubtful) conclusion as a premise, the
arguer has not given a good reason to accept the conclusion. Often this occurs
when a writer uses words that, on careful inspection, merely assert in differ-
ent terms what's supposed to be proven. Here’s an example: “God exists,
because the Bible says so. And the Bible must be true, since it’s the word of
God.” You can sometimes sce that a paper includes this mistake if a critic who
reads it can reasonably say, “Well, of course, if I accepted that as a premise,
then 1’d have to agree with you. But that premise is just another way of stat-
ing what you want to prove. And so you haven’t proved anything.” Politicians
and political writers are especially prone to commit this fallacy when they
evade or don't answer a question. In doing so, they assume what is at issue,
and so are guilty of begging the question. The fallacy also can occur in a
longer argument chain, because of the distance between the premises and the
conclusion, or where people ignore crucial but controversial or even very
doubtful premises and simply assume they are true.

The phrase “begging the question™ has come into popular usage
recently, but it is often used to mean something different. Sometimes people
will say that someone “begs the question of .. and mean only that they have
“raised the question of. .. ." I have heard logicians get upset with that usage.
claiming it is not the right way to think about begging the question. But since
words’ meanings can change, there may be liule point in complaining. Still. 1
do agree that the logician's use of the term, the fallacy of begging the ques-
tion, is also an important idea to keep in mind.

Slippery Slope. This is just what it sounds like. Slippery slope arguments
assume that if we take a first step, or two, then inevitably we will be led down
a slippery slope to someplace we don’t want to go. Because we reject the end
point, it is claimed, we must therefore reject the beginning. This “slope™ cant
be cither logical or practical. It could be logical if the idea is that anybody
accepting some argument would then logically have to accept a further, obvi-
ously unacceptable conclusion as well. Or else you might think that were we
to follow this advice we’d be led down a path that would have disastrous prac-
tical or policy consequences. Sometimes slippery slope arguments are good,
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often they are fallacies because the author simply assumes, without justi-
ion, that the first step will lead down the slope. To assess such arguments,
mportant to think carefully about whether, and why, the first step will
posedly lead to the next and the next. If you unreasonably assume it does,
are guilty of the fallacy.

se Dilemma. In this case the fallacious arguer unreasonably reduces
alternatives by arguing, for instance, that there are only two possibilitiess
1, in fact, there are others. You can criticize a false dilemma most easily
pointing out the missed alternative, i.e. by showing that it really is not a
mma at all. Sometimes it is assumed. for example, either that God exists
is the author of the moral law, or else there is no morality and everything
rmitted. But there are alternative justifications of morality, besides divine
ands, which shows that (at least without further evidence) this is a false
a. Another examiple might be those who assume human free will is a
or else our choices and decisions are uncaused. It could be argued that
is a false dilemma, since we could be free and at the same time all of our
ons could be caused by prior events.

Herring. This fallacy gets its name from the fact that red herring fish
re used to throw dogs off the scent when they were trying to track a person.
fallacy occurs when the arguer diverts attention away from the real issues
an irrelevant side issue. It differs from the straw man fallacy because
e the opponent’s argument is misinterpreted while in red herring the arguer
ges the subject, ignoring the opponent’s argument altogether.,

se Accusation of a Fallacy. It's frequently controversial whether or
a fallacy is really present, as I have suggested, so sometimes people even
“False accusation of a fallacy™ to the list of fallacies. Be sure, therefore,
ink about the possibility that you may have committed the mistake of
ely accusing the writer of committing a fallacy. Maybe the slippery slope
lacy is not a fallacy in this case, and the slope really is slippery. Or maybe
claim to have identified a doubtful analogy or straw man can itself be
tioned.

t’s crtical, both in assessing arguments and in giving them, to pay close
ention to the various fallacies that might be committed. There are many
pes, and the ones I mentioned are only the most common. Finally, here’s a
helpful exercise. Take the list of fallacies 1 have given, and go through
wspaper or magazine to see if you can find examples of the fallacies.
ternatively, listen to some advertisements or to a political debate. Write
i the argument (the premises and conclusion) being presented, and then
yourself which, if any, of the fallacies I have described is being commit-
here. Doing that will make you a better reasoner and therefore, [ am con-
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fident, a better student.

DEDUCTIVE LOGIC

Fallacies of the sort we have been discussing are sometimes thought of as occur-
ring in “informal” logic, as opposed to “formal.”” Formal logic gets its name
because the correctness or incorrectness of the argument can be identified by the
form of the argument alone. Informal fallacies don’t work that way. There the
mistake is not formal, but depends instead on the specific content or meaning of
the premises and conclusion, whether or not language is used ambiguously,
whether there are irrelevant appeals to force or ignorance, and so on.

In this last section, I want to discuss briefly some of the central themes
in formal, deductive logic. As | said, it is concerned with argument forms
alone, not their particular content. To see what that means, notice that differ-
ent statements, while they mean different things, can have the same logical
form. "Some doctors are males” and “Some horses are brown,” for instance,
have the same logical form. So do “Professors are teachers™ and “Cats are
mamimals.”

Validity and Soundness

A valid deductive argument is one whose premises, if true, establish the con-
clusion with certainty. 1t is impossible, in other words, for the premises to be
true and the conclusion false. Sometimes it is obvious if an argument form is
valid or not. For example, it’s pretty clear that the following is formally valid.
We don’t need to know what A and B mean to know that if the premises are
true then the conclusion must also be true.

Premise I: If A then B. (For example: If Sam is a cat then Sam has a
lung.)

Premise 2: A. (Sam is a cat.)

Therefore: B. (Sam has a lung.)

It’s also pretty obvious that this simitar argument form is nor valid, because there
are plenty of instances where the premises are true but the conclusion is false.

Premise 1: If A then B.
Premise 2: B.
Therefore: A.

If A stands for “Sam is a cat” and B for “Sam has lungs,” then both the prem-
ise and conclusion are true but, because Sam is in fact a dog, the conclusion
is false. That single example shows the argument is not formally valid, even
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ough there are many other examples where the premises are true and the
\ clusion is also true.

But some arguments are less obviously either valid or invalid, and show-
which is a complex problem. As [ discussed earlier in the chapter, there are

argument “chains” in which premises establish a conclusion, but then
t conclusion in tum provides premises for more arguments that eventually
d to the ultimate conclusion. Formal logic is concerned with seeing if there
valid route to a conclusion from a given set of premises.

It is also sometimes tricky to distinguish deductive from inductive argu-
nts. Recall that inductive arguments do not establish their conclusions with
ainty; they only show the conclusion is more likely wrue, given that the prem-
arc true. Even the fact that an argument uses “most” or “some” is not nec-
arily an indication that it is inductive. Consider the following argument:

Premise 1: Most doctors are wealthy.
Premise 2: Most doctors are conservative.

Conclusion: At least one doctor is wealthy and conservative.
is argument has the form:

Premise 1: Most As are Bs.
Premise 2: Most As are C.
Conclusion: At least one A is both B and C.

espite using “most,” a term usually found in inductive argunients, this is a
ductively valid argument because the premises, if true, establish the con-
clusion with certainty, i.c., it is impossible for the premises to be true and the
nclusion false. An invalid deductive argument would therefore be one in
hich it is claimed that the premises establish the conclusion with certainty,
t they do not.}

: But it is also the case that any of the valid forms can have false prem-
ses and a false conclusion and still remain valid. So, for example, the fol-
owing argument is valid even though its conclusion is not, in fact, true:

Premise 1: If a candidate won the popular vote, he won the
presidency.

*So it should be clear from what’s been said that the common idea that
induction involves going from the particular to the general and deduction
from the general to the particular is mistaken. Though some forms of
inductive inferences do that, others don't. And though it is sometimes true
that deductive arguments go from the general to the specific, it is not always
s0. “All men are mortal and no mortals are supernatural, therefore no men are
supernatural” is a valid deductive argument.
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Premise 2: Al Gore won the popular vote. , from horses, people, or red herrings to sunny days, electrons, or things
your desk. Bs, let’s also assume, are another class. Also assume that
ome™ means at least one, though it could include more than one. There are

categorical statements, with the traditional letter-names of A, E, [, and Q.

Conclusion: Al Gore won the presidency.

What’s wrong with the argument is not that it ts invalid, but that at least one
of its premises is not true. If it were the case that candidates who win the
popular vote win the presidency, then Gore would, indeed, be president. The
problem is therefore not with the logic: it’s not that there is a “gap” between
the premises and conclusion. Rather the problem is that the one of premises is
false. Logicians refer to it as deductively valid, but unsound, to indicate that
distinction.

The reverse is also true: you can have an invalid deductive argument
form with true premises and a true conclusion. Here is an example:

All As are Bs (called form A).
No As are Bs (form E).
Some A is a B (form I).
Some A are not a B (form O).

se can each be put into diagram form by imagining circles or Venn dia-
s where shading indicates there is nothing there, a capital A, B, etc, refers
he particular class of things, and lower case x refers to an individual
Premise 1: If it had rained, then streets would be wet. mber of the class that exists. Here is how the four are diagramed.
Premise 2: It didn’t rain.
Conelusion: The streets are not wet. (A) All As are Bs. (For example: All apples are fruits.)
(E) No As are Bs. (No apples are pears.)
This argument has this form: (I) Some A is a B. (Some apples are red.)

Premise 1: If R then W.
Premise 2: Not R,
Conclusion: Not W.

But this is not a valid argument form, even if—as in the interpretation of it
involving streets and rain—the conclusion and the two premises are all true.
(For example, a fire hydrant could have been on.) Or consider the following
argument with the same form:

(O) Some A is not a B. (Some apples are not red.)

A B
Premise 1: If Felix is a dog, then Felix has lungs.
Premise 2: Felix is not a dog.

Conclusion: Felix does not have lungs.

If Felix is a cat, then though each of the premises is true (If Felix were a dog.
he’d have lungs and Felix is not a dog) we cannot therefore conclude Felix o ) _ o _
does not have lungs since Felix is a cat e differences between these four can be expressed in terms of their quality

A B

o

Categorical Statements and the Square of Opposition

It is useful to begin studying deductive logic with the four classic forms of cat-
egorical statements. These express the logical relations among classes or
groups of things, which is why they are unsurprisingly termed “categorical”
statements. So imagine that As are any class or category of things whatso-
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