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Preface

This is a comprehensive Introduction to Logic. It covers:

syllogisms;

informal aspects of reasoning (like meaning and fallacies);
inductive reasoning;

propositional and quantificational logic;

modal, deontic, and belief logic;

the formalization of an ethical theory about the golden rule; and
metalogic, history of logic, deviant logic, and philosophy of logic.

Because of its broad scope, this book can be used for basic logic courses (where
teachers can choose from a variety of topics) or more advanced ones (including
graduate courses). The teacher manual and the end of Chapter 1 both talk about
which chapters are suitable for which type of course.

The first Routledge edition came out in 2002. Key features included: (a)
clear, direct, concise writing; (b) interesting examples and arguments, often
from everyday life or great philosophers; (c) simpler ways to test arguments,
including the star test for syllogisms and an easier way to do proofs and
refutations; (d) wide scope of materials (likely the widest of any logic text); (e)
suitability for self-study and preparation for tests like the LSAT; (f) reasonable
price (a third of the cost of some competitors); and (g) the companion LogiCola
instructional program (which randomly generates problems, gives feedback on
answers, provides help and explanations, and records progress). I'm happy with
how the first edition has been received, often with lavish praise.

I have made many improvements to this second edition. I have arranged the
chapters in a more logical way; so they now go, roughly, from easier to harder
material. I added new chapters on history of logic, deviant logic, and philosophy
of logic; so the book is even broader in scope than before. I beefed up informal
fallacies, added inference to the best explanation, and corrected some typos. I
overhauled three difficult sections: on relational translations, belief-logic
proofs, and completeness. I did much tweaking of explanations (for example,
see the sections on the star test, Venn diagrams, and proofs). I tweaked some
exercises. | added an appendix on suggested further readings. I added a real
index (previously there was only an index of names); so now it’s easier to
research a topic. And I added a convenient list of rules to the inside covers. I cut
two parts that got little use: the appendix on how to download and use LogiCola
(the program is now so easy to download and use that this appendix isn’t
needed) and the glossary (which just repeated definitions from the text). I tried
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to keep things brief; despite the additions, the book is only 23 pages longer than
before. Finally, I did a massive rewrite of the Windows-based LogiCola instruc-
tional program (whose source has over 20,000 lines of code — which is longer
than the book); the new LogiCola is easier to install and update, easier to use,
more visually attractive, and improved in many other ways. LogiCola (with a
score-processing program, teacher manual, class slides, flash cards, and sample
quizzes) can be downloaded for free from either of these Web addresses:

L http://www.jcu.edu/philosophy/gensler/lc
C .I' http://www.routledge.com/textbooks/9780415996518

All the supplementary materials are conveniently accessible from LogiCola’s
HELP menu; so I suggest that you just install LogiCola (teachers should check
the option to install the score processor too).

I wish to thank all who have somehow contributed to this second edition. I
thank the Routledge editorial staff and reviewers, who made good suggestions.
I thank my logic students, especially the ones whose puzzled looks forced me to
try to make things clearer. And I especially thank the many teachers, students,
and self-learners who have e-mailed me about the book and software over the
years, often saying things like “I love the book and software, but there’s one
thing that I'm having trouble with ....” If this second edition is a genuine
improvement — as [ hope and trust that it is — then there are a lot of people to
thank besides me.

Long live logic!

Harry J. Gensler
Philosophy Department
John Carroll University

Cleveland, OH 44118 USA

http://www.jcu.edu/philosophy/gensler



CHAPTER 1
Introduction

ogic is about reasoning — about going from premises to a conclusion. As we

begin our study of logic, we need to be clearer on what logic is and why it’s
important. We also need to learn some concepts (like “valid” and “argument”)
that are central to the study of logic.

1.1 Logic

Logic' is the analysis and appraisal of arguments. When you do logic, you try
to clarify reasoning and separate good from bad reasoning. As you work
through this book, you’ll examine reasoning on various topics, both philosoph-
ical (like free will and determinism, the existence of God, and the nature of
morality) and non-philosophical (like backpacking, water pollution, football,
Supreme Court decisions, and the Bible). You'll come to see logic not as an
irrelevant game with funny symbols, but as a useful tool to clarify and evaluate
our reasoning — whether on life’s deeper questions or on everyday topics.

Why study logic? I can think of three main reasons. First, logic is important
because reasoning is important. While you’ve been reasoning about things all
your life, this may be the first time that you try to understand reasoning and
become better at it. Reasoning and general analytical skills are important in
law, politics, journalism, education, medicine, business, science, mathematics,
computer science, and most other areas. This book is crammed with exercises;
look at these as puzzles designed to help you think more clearly (so people can
better understand what you're saying) and logically (so you better support
your conclusions).

Second, logic can deepen your understanding of philosophy. Philosophy can
be defined as reasoning about the ultimate questions of life. Philosophers ask
questions like “Why accept or reject free will?” or “Can one prove or disprove
God'’s existence?” or “How can one justify a moral belief?” If you don’t know
any logic, you'll have only a vague grasp of such issues; and you'll lack the
tools needed to understand and evaluate philosophical reasoning. If you've
studied philosophy, you'll likely recognize many of the pieces of philosophical

! Centrally important terms (like “logic”) are introduced in bold type. Learn each such term and
be able to give a definition.
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reasoning in this book. If you haven’t studied philosophy, you’ll find this book
a good introduction to the subject. In either case, you should get better at
recognizing, understanding, and appraising philosophical reasoning.

Finally, logic can be fun. Doing logic is like playing a game or doing puzzles;
logic will challenge your thinking processes in new ways. The rigor of logical
systems will likely fascinate you. Most people find logic enjoyable.

1.2 Valid arguments

I begin my basic logic course with a multiple-choice test. The test has ten prob-
lems; each problem gives information and asks what conclusion necessarily
follows. The problems are easy, but most students get about half wrong.'

Here are two of the problems — with the right answers boxed:

If you overslept, you'll be late. If you overslept, you'll be late.
You aren't late. You didn’t oversleep.
Therefore: Therefore:
(@)  You did oversleep. (a) You're late.
[(b) You didn't oversleep. | (b) Youaren't late.
(© You're late. () You did oversleep.
(d) None of these follows. [(d) None of these follows. |

While almost everyone gets the first problem right, many students wrongly
pick “(b)” for the second problem. Here “You aren’t late” doesn’t necessary
follow, since you might be late for some other reason; maybe your car didn’t
start. Most students, once they grasp this point, will see that (b) is wrong.’

Untrained logical intuitions are often unreliable. But logical intuitions can be
developed; yours will likely improve as you work through this book. You'll also
learn special techniques for testing arguments.’

An argument, in the sense used in logic, is a set of statements consisting of
premises and a conclusion. The premises are statements that give supporting
evidence; the conclusion is what is allegedly supported by these statements.
Arguments put into words a possible act of reasoning. Here’s an example:

" The Web has my pretest at http://www.jcu.edu/philosophy/gensler/logic.htm in an interactive
format. [ suggest that you try it. I developed this test to help a psychologist friend put to an
experimental test the idea that males are more logical than females; he found, of course, that
males and females did equally well on the logic test.

* These two arguments were taken from Matthew Lipman’s fifth-grade logic textbook: Harry
Stottlemeier’s Discovery (Caldwell, NJ: Universal Diversified Services, 1974).

’ Many psychologists think we have two systems for drawing conclusions. Our intuitive system
rests on feelings and works very quickly. Our rational system uses rules and works in a slower,
step-by-step manner. Neither is always right. A logic course should develop both systems.
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If you overslept, you'll be late.
You aren’t late.
. You didn’t oversleep. (“..” = therefore)

Valid

argument

An argument is valid if it would be contradictory (impossible) to have the
premises all true and conclusion false. In calling an argument valid, we aren’t
saying whether the premises are true. We're just saying that the conclusion
follows from the premises — that if the premises were all true, then the conclu-
sion also would have to be true. In saying this, we implicitly assume that
there’s no shift in the meaning or reference of the terms; hence we must use
“overslept,” “late,” and “you” the same way throughout the argument.

Our argument is valid because of its logical form — its arrangement of logical
notions (like “if-then” and “not”) and content phrases (like “You overslept”
and “You're late”). We can display an argument’s form by using words or
symbols for logical notions and letters for content phrases:

If you overslept, you'll be late. If Athen B Valid
You aren’t late. Not-B
. You didn’t oversleep. .. Not-A

Our argument is valid because its form is correct. If we take another argument
of the same form, but substitute other ideas for “A” and “B,” then this second
argument also will be valid. Here’s an example:

If you're in France, you're in Europe. If AthenB Valid
You aren’t in Europe. Not-B
.. You aren’t in France. .. Not-A

Logic studies forms of reasoning. The content can deal with anything — back-

packing, mathematics, cooking, physics, ethics, or whatever. When you learn

logic, you're learning tools of reasoning that can be applied to any subject.
Consider our invalid example:

If you overslept, you'll be late. If A thenB Invalid
You didn’t oversleep. Not-A
. You aren’t late. .. Not-B

Here the second premise denies the first part of the if-then; this makes it
invalid. Intuitively, you might be late for some other reason — just as, in this
similar argument, you might be in Europe because you're in Italy:

If you're in France, you're in Europe. If A then B Invalid
You aren’t in France. Not-A
. You aren’t in Europe. .. Not-B
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1.3 Sound arguments

Logicians distinguish valid arguments from sound arguments:

An argument is valid if it would be contradictory to have the
premises all true and conclusion false.

An argument is sound if it’s valid and has every premise true.

Calling an argument “valid” says nothing about whether its premises are true.
But calling it “sound” says that it’s valid (the conclusion follows from the
premises) and has true premises. Here’s an example of a sound argument:

Valid If you're reading this, you aren’t illiterate.
and true = You're reading this.
premises . You aren’t illiterate.

When we try to prove a conclusion, we try to give a sound argument. We must
make sure that our premises are true and that our conclusion follows from our
premises. If we have these two things, then our conclusion has to be true. The
conclusion of a sound argument is always true.

An argument could be unsound in either of two ways: (1) it might have a
false premise or (2) its conclusion might not follow from the premises:

First premise false: Conclusion doesn't follow:
All logicians are millionaires. All millionaires eat well.
Gensler is a logician. Gensler eats well.

.. Gensler is a millionaire. .. Gensler is a millionaire.

When we criticize an opponent’s argument, we try to show that it’s unsound.
We try to show either that one of the premises is false or that the conclusion
doesn’t follow. If the argument has a false premise or is invalid, then our
opponent hasn’t proved the conclusion. But the conclusion still might be true —
and our opponent might later discover a better argument for it. To show a view
to be false, we must do more than just refute an argument for it; we must
invent an argument of our own that shows the view to be false.

Besides asking whether premises are true, we could ask how certain they are,
to ourselves or to others. We’d like our premises to be certain and obvious to
everyone. We usually have to settle for less than this; our premises are often
educated guesses or personal convictions. Our arguments are only as strong as
their premises. This suggests a third strategy for criticizing an argument; we
could try to show that one or more of the premises are very uncertain.

Here’s another example of an argument. In fall 2008, before Barack Obama
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was elected US president, he was far ahead in the polls. But some thought he’d
be defeated by the “Bradley effect,” whereby many whites say they’ll vote for
a black candidate but in fact don’t. Barack’s wife Michelle, in a CNN interview
with Larry King (October 8), argued that there wouldn't be a Bradley effect:'

Barack Obama is the Democratic nominee.
If there was going to be a Bradley effect, Barack wouldn’t be the nominee
[because the effect would have shown up in the primary elections].
.. There isn’t going to be a Bradley effect.

Once she gives this argument, we can’t just say “Well, my opinion is that there
will be a Bradley effect.” Instead, we have to respond to her reasoning. It’s
clearly valid — the conclusion follows from the premises. Are the premises true?
The first premise was undeniable. To dispute the second premise, we’d have to
argue that the Bradley effect would appear in the final election but not in the
primaries; but it’s unclear how one might defend this. So an argument like this
changes the nature of the discussion. (By the way, there was no Bradley effect
when the general election took place a month later.)

Logic, while not itself resolving substantive issues, gives us intellectual tools
to reason better about such issues. It can help us to be more aware of reasoning,
to express reasoning clearly, to determine whether a conclusion follows from
the premises, and to focus on key premises to defend or criticize.

I have two points on terminology. We'll call statements true or false (not
valid or invalid). And we'll call arguments valid or invalid (not true or false).
While this is conventional usage, it pains a logician’s ears to hear “invalid
statement” or “false argument.”

So far we’ve seen deductive arguments, where the conclusion is claimed to
follow with necessity. There also are inductive arguments, where the conclu-
sion is claimed to follow only with probability; this claim is either implicit or
else expressed by terms like “probably.” Consider these examples:

Deductively valid Inductively strong
All who live in France Most who live in France speak French.
live in Europe. Pierre lives in France.
Pierre lives in France. This is all we know about the matter.
. Pierre lives in Europe. .. Pierre speaks French (probably).

The first argument has a tight connection between premises and conclusion; it
would be impossible for the premises to all be true but the conclusion false. The
second has a looser premise—conclusion connection. Relative to the premises,
the conclusion is only a good guess; it’s likely true but could be false (perhaps
Pierre is the son of the Polish ambassador and speaks no French).

1 . . L
These premises are Michelle Obama’s own words. But often in this book, when I say that an
argument is from a given thinker, [ use my own phrasing.
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1.4 The plan of this book

This book, being an introduction, starts simply and doesn’t presume any
previous study of logic. It covers a broad range of topics, from basic to rather
advanced. The remaining chapters are divided into four groups:

e Part One. Chapters 2 to 5 cover syllogistic logic (an ancient branch of logic
that focuses on “all,” “no,” and “some”), informal logic (which deals with
meaning, definitions, informal fallacies, and other informal aspects of rea-
soning), and inductive reasoning.

e Part Two. Chapters 6 to 9 cover classical symbolic logic, which divides into
propositional logic (about “if-then,” “and,” “or,” and “not”) and quantifica-
tional logic (which adds “all,” “no,” and “some”).

e Part Three. Chapters 10 to 14 cover several advanced symbolic systems of
philosophical interest: modal logic (about “necessary” and “possible”),
deontic logic (about “ought” and “permissible”), belief logic (about consis-
tent believing and willing), and a formalized ethical theory (which features
a rigorous proof of the golden rule).

e Part Four. Chapters 15 to 18 introduce further vistas: metalogic (a study of
logical systems), history of logic (from ancient times to the present),
deviant logics (which question standard assumptions about logic), and phi-
losophy of logic (which raises philosophical questions about logic).

Chapters 2-8 and 10 (and parts of 16 to 18) are suitable for a basic logic course,
while the other chapters are more advanced. Since this book is so comprehen-
sive, it has much more material than can be covered in a one-term course.'

Logic requires careful reading. While I've tried to explain things as clearly
and concisely as possible, some points are difficult — especially for a beginner;
you may sometimes have to read an explanation a few times before the ideas
sink in. Since logic is so cumulative (with one idea building on another), it’s
especially important to keep up with the work; and “keeping up” involves being
able to work out the problems yourself. You'll find the companion LogiCola
software (see the Preface) a great help in this.

' Several chapters presume earlier chapters. Chapters 6 to 14 form a sequence, with each chapter
building on previous chapters (except that Chapter 10 depends only on Chapters 6 and 7, and
Chapter 11 isn’t required for Chapters 12 to 14). Chapter 15 to 18 presume Chapter 6.



CHAPTER 2
Syllogistic Logic

yllogistic logic studies arguments whose validity depends on “all,” “no,”

“some,” and similar notions. This branch of logic, which was the first to be
developed, goes back to Aristotle (Section 16.1). It provides a fine preliminary
to modern symbolic logic (Chapters 6-14).

2.1 Easier translations

We'll now create a little “syllogistic language,” with precise rules for construct-
ing arguments and testing validity. Our language will help us to test English
arguments; here’s how one such argument translates into our language:

All logicians are charming. all Lis C
Gensler is a logician. > gisL
.. Gensler is charming. s.gisC

Our language uses capital letters for general categories (like “logician”) and
small letters for specific individuals (like “Gensler”). It uses five words: “all,”
“no,” “some,” “is,” and “not.” Its grammatical sentences are called wffs, or
well-formed formulas. Wffs are sequences having any of these eight forms

(where other capital letters and other small letters may be used instead):"

all Ais B some A is B xis A xisy

noAisB someAisnotB xisnotA xisnoty

You must use one of these exact forms exactly (but perhaps using other capitals
" n

for “A” and “B,” and other small letters for “x” and “y”). Here are examples of
wifs (correct formulas) and non-wifs (misformed formulas):

wffs > allLis C noRis$S some CisD | gisC
non-wffs ¥ | o C | allR#snotS | so d

' Pronounce “wif” as “woof” (as in “wood”). We'll take upper and lower case forms (like A and
a) to be different letters, and letters with primes (like A" and A™) to be additional letters.
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Be careful about whether you use upper or lower case; our rule for construct-
ing wffs has implications about which to use:

Wifs beginning with a word (not Wifs beginning with a letter (not
a letter) use two capital letters: a word) begin with a small letter:
some Cis D s0 d gis C

If a wif begins with a small letter, however, then the second letter can be either
capital or small; so “a is B” and “a is b” are both wffs. In this case, we have to
look at the meaning of the term:

Use capital letters for general Use small letters for singular terms
terms (terms that describe (terms that pick out a specific person
or put in a category): or thing):

B = a cute baby b = the world’s cutest baby

C = charming ¢ = this child

D = drives a Ford d = David
Use capitals for “a so and so,” Use small letters for “the so and so,”
adjectives, and verbs. “this so and so,” and proper names.

So these translations are correct:

Will Gensler is a cute baby = wisB
Will Gensler is the world’s cutest baby = wisb

An argument’s validity can depend on whether upper or lower case is used.

Be consistent when you translate English terms into logic; use the same
letter for the same idea and different letters for different ideas. It matters little
which letters you use; “a cute baby” could be “B” or “C” or any other capital.
To keep ideas straight, use letters that remind you of the English terms.

Syllogistic wffs all have the verb “is.” English sentences with a different verb
should be rephrased to make “is” the main verb, and then translated. So “All
dogs bark” is “all D is B” (“All dogs is [are] barkers”); and “ Al drove the car” is
“ais D” (“Alis a person who drove the car”).

2.1a Exercise — also LogiCola A (EM & ET)'

Translate these English sentences into wifs.

! Exercise sections have a boxed sample problem that is worked out for you. They also refer to
corresponding LogiCola computer exercises (see the Preface). Selected problems 1, 3, 5, 10, 15,
and so on are worked out at the back of the book (pp. 384-414).
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John left the room. jisL
1. This is a sentence. 9. Alaska is a state.
2. This isn’t the first sentence. 10. Alaska is the biggest state.
3. No logical positivist believes in God.  11. Carol is my only sister.
4. The book on your desk is green. 12.  Carol lives in Big Pine Key.
5. All dogs hate cats. 13.  The idea of goodness is itself good.
6. Kant is the greatest philosopher. 14.  All Michigan players are intelligent.
7. Ralph was born in Detroit. 15.  Michigan’s team is awesome.
8. Detroit is the birthplace of Ralph. 16. Donna is Ralph’s wife.

2.2 The star test

A syllogism, roughly, is an argument using syllogistic wifs. Here’s an English
argument and its translation into a syllogism (the Cuyahoga is a river in Cleve-
land that used to be so polluted that it caught fire):

No pure water is burnable. noPis B
Some Cuyahoga River water is burnable. some Cis B
.. Some Cuyahoga River water isn’t pure water. . some Cisnot P

More precisely, a syllogism is a vertical sequence of one or more wffs in which
each letter occurs twice and the letters “form a chain” (each wff has at least one
letter in common with the wif just below it, if there is one, and the first wff has
at least one letter in common with the last wiff):

no Pis B\ (This is how the
some Cis B letters “form a

1 . r”

.. some C is not P chain.”)

The last wif in a syllogism is the conclusion; any other wffs are premises. Here
are three further syllogisms:

ais C some Gis F
b is not C - come Fis G sallAis A
c.aisnotb o

The last example is a premise-less syllogism. A premise-less syllogism is valid
if and only if it’s impossible for its conclusion to be false.
Before doing the star test, we need to learn the technical term “distributed”:'

1 . . . . " . .
Section 16.2 mentions the meaning of “distributed” in medieval logic. Here I suggest that you
take a distributed term to be one that occurs just after “all” or anywhere after “no” or “not.”
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An instance of a letter is distributed in a wff if it occurs
just after “all” or anywhere after “no” or “not.”

The distributed letters below are underlined:

all Ais B some A is B X is A Xisy

no Ais B some A is not B X is not A X is not y
Note which letters are distributed (and underlined). By our definition:

e The first letter after “all” is distributed, but not the second.
e Both letters after “no” are distributed.
e The letter after “not” is distributed.

Once you know which terms are distributed, you're ready to learn the star test
for validity. The star test is a gimmick, but a quick and effective one; for now
it’s best just to learn the test and not worry about why it works.

The star test for syllogisms goes as follows:

Star premise letters that are distributed and conclusion
letters that aren’t distributed. Then the syllogism is
VALID if and only if every capital letter is starred exactly
once and there is exactly one star on the right-hand side.

The first few times you do the star test, I suggest that you use a three-part
procedure: (1) underline distributed letters; (2) star; and (3) count the stars.
Here’s an example that comes out valid:

all Ais B (1) Underline distributed letters (only the first
some Cis A A 1

. : A" is distributed).

. some Cis B
allA*is B

(2) Star premise letters that are underlined and

some Cis A . .
conclusion letters that aren’t underlined.

. some C* is B*

all A* is B (3) Count the stars. Every capital letter is starred
some C is A exactly once and there is exactly one star on the
. some C* is B¥ right-hand side. So the argument is VALID.

Our second example comes out invalid:
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no A ° B (1) Underline distributed letters (here all the letters
no g 1S A . . . " ”
. . are distributed — since they all occur after “no”).
.noCisB
no A* ® B* (2) Star premise letters that are underlined and
no C*is A . , .
) . conclusion letters that aren’t underlined.
.noCisB
no A* is B* (3) Count the stars. Capital “A” is starred twice and
no C*is A* there are two stars on the right-hand side. So the
~noCisB argument is INVALID.

A valid syllogism must satisfy two conditions: (a) each capital letter is starred
in one and only one of its instances (small letters can be starred any number of
times); and (b) one and only one right-hand letter (letter after “is” or “is not”)
is starred. Here’s an example using only small letters:

aisnotb (1) Underline distributed letters (here just the
. bisnota letters after “not” are distributed).

ais not b* (2) Star premise letters that are underlined and
. b*isnota conclusion letters that aren’t underlined.

(3) Count the stars. Since there are no capitals, each
ais not b* capital is starred exactly once (small letters can be

. b*isnota starred any number of times). There’s exactly one

right-hand star. So the argument is VALID.

Here’s an example without premises:

allAis A (1) Underline distributed letters.

~all Ais A* (2) Star conclusion letters that aren’t underlined.

(3) Count the stars. Each capital is starred exactly
~all Ais A* once and there’s exactly one right-hand star. So
the argument is VALID.

When you're used to how it works, skip the underlining and just star premise
letters that are distributed and conclusion letters that aren’t distributed. After a
little practice, the star test takes about five seconds to do.'

" The star test is my invention; it came to me one day while I was watching a movie on televi-
sion. For an explanation of why it works, see my “A simplified decision procedure for categorical
syllogisms,” Notre Dame Journal of Formal Logic 14 (1973): pages 45766, or my explanation at
http://www.jcu.edu/philosophy/gensler/star.htm.
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Logic takes “some” to mean “one or more” — and so takes this to be valid:'

Gensler is a logician. gisL Valid
Gensler is mean. gis M
. Some logicians are mean. . some L* is M*

Similarly, logic takes this next argument to be invalid:

Some logicians are mean. some L is M Invalid
.. Some logicians are not mean. .. some L* is not M

If one or more logicians are mean, it needn’t be that one or more aren’t mean;
maybe all logicians are mean.

2.2a Exercise — No LogiCola exercise

Which of these are syllogisms?

noPis B This is a syllogism. (Each formula
some Cis B is a wif, each letter occurs twice,
.. some C is not P and the letters form a chain.)
1. allCisD 3. noYisE 5. kisnotL
. some C is not E allGisY allMis L
. “noYisE some N is M

2. gisnotl Zis N

~lisnotg 4. . allSis S - Kisnot 7

2.2b Exercise — also LogiCola BH

Underline the distributed letters in the following wffs.

some R is not S some R is not S
1. wisnots 3. noRisS 5. allPisB 7. sisw
2. some Cis B 4. aisC 6. risnotD 8. some CisnotP

2.2¢ Exercise — also LogiCola B (H and S)

Valid or invalid? Use the star test.

a

1 i i . . .

In English, “some” can have various meanings, including “one or more,” “two or more,”
“several” (where it’s vague how many this is), “one or more but not all,” “two or more but not
all,” and “several but not all.” Only the first meaning makes our argument valid.
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no Pis B no P*is B* Valid
some Cis B some Cis B
.. some C is not P .. some C* is not P
1. noPisB 6. gisnots 11. sisC
some C is not B S.sisnotg sis H
. some Cis P 7 allLis M . some Cis H
2. xisW gisnot L 12. some Cis H
xisnotY S gisnot M . some Cis not H
- some Wis not Y 8. someNisT 13. aisb
3. noHisB some Cisnot T bisc
noHisD .. some N is not C cisd
*. some B is not D 9. alCisK “aisd
4. some ] is not P sis K 14. noAisB
allJis F ~sis C some B is C
*. some F is not P 10. allDis A S(l)ln]SeiDEs not C
5...gisg sallAisD a °

. some Eis A

2.3  English arguments

Most of the arguments in this book are in English. T suggest that you work
them out in a dual manner. First use intuition. Read the argument and ask
whether it seems valid; sometimes this will be clear, but sometimes not. Then
symbolize the argument and do a validity test. If your intuition and the validity
test agree, then you have a stronger basis for your answer. If they disagree,
then something went wrong; so you have to reconsider your intuition, your
translation, or how you did the validity test. This dual attack trains your logical
intuitions and gives you a double-check on the results.

When you translate into logic, use the same letter for the same idea and
different letters for different ideas. The “same idea” may be phrased in differ-
ent ways'; often it’s redundant or stilted to phrase an idea in the exact same
way throughout an argument. If you can’t remember which letter translates
which phrase, underline the phrase in the argument and write the letter above
it; or write out separately which letter goes with which phrase.

Translate singular terms into small letters, and general terms into capital
letters (Section 2.1). Capitalization can make a difference to validity:

“Express the same idea” can be tricky to apply. Consider “All Fuji apples are nutritious” and
“All nutritious apples have vitamins.” Use the same letter for both underlined phrases, since
premise 1 would mean the same if rephrased as “All Fuji apples are nutritious apples.”
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Invalid Alis a man. Alis the NY mayor. Valid
ais M My best friend is a My best friend is the aism
bis M man. NY mayor. bis m

s a*isb* .. Alis my best friend. o Alis my best friend. - 2% isb*

The invalid example uses a capital “M” (for “a man” — which could describe
various people) while the valid one uses a small “m” (for “the NY mayor” —
which refers to a specific person). We'd likely catch capitalization mistakes if we
did the problems intuitively as well as mechanically.

2.3a  Exercise — also LogiCola BE

Valid or invalid? First appraise intuitively. Then translate into logic and use the star
test to determine validity.

No pure water is burnable. no P* is B* Valid
Some Cuyahoga River water is burnable. some Cis B
.. Some Cuyahoga River water isn’t pure water. .. some C* is not P

1. All segregation laws degrade human personality.
All laws that degrade human personality are unjust.
.. All segregation laws are unjust. [From Dr Martin Luther King.]

2. All Communists favor the poor.
All Democrats favor the poor.
. All Democrats are Communists. [This reasoning could persuade if expressed
emotionally in a political speech. It’s less likely to persuade if put into a clear
premise—conclusion form.]

3. All too-much-time penalties are called before play starts.
No penalty called before play starts can be refused.
.. No too-much-time penalty can be refused.

4. No one under 18 is permitted to vote.
No faculty member is under 18.
The philosophy chairperson is a faculty member.
.. The philosophy chairperson is permitted to vote. [Applying laws, like ones
about voting, requires logical reasoning. Lawyers and judges need to be logical.]

5. All acts that maximize good consequences are right.
Some punishing of the innocent maximizes good consequences.

.. Some punishing of the innocent is right. [This argument and the next give a
mini-debate on utilitarianism, which holds that all acts that maximize the total
of good consequences for everyone are right. Moral philosophy would try to
evaluate the premises; logic just focuses on whether the conclusion follows.]

6. No punishing of the innocent is right.
Some punishing of the innocent maximizes good consequences.
.. Some acts that maximize good consequences aren’t right.
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All huevos revueltos are buenos para el desayuno.
All café con leche is bueno para el desayuno.

. All café con leche is huevos revueltos. [To test whether this argument is valid,

you don’t have to understand its meaning; you only have to grasp the form. In
doing formal logic, you don’t have to know what you're talking about; you only
have to know the logical form of what you're talking about.]

The belief that there’s a God is unnecessary to explain our experience.
All beliefs unnecessary to explain our experience ought to be rejected.

.. The belief that there’s a God ought to be rejected. [St Thomas Aquinas men-

tioned this argument in order to dispute the first premise.]

The belief in God gives practical life benefits (courage, peace, zeal, love, ...).
All beliefs that give practical life benefits are pragmatically justifiable.

.. The belief in God is pragmatically justifiable. [From William James, an Ameri-

can pragmatist philosopher.]

All sodium salt gives a yellow flame when put into the flame of a Bunsen burner.
This material gives a yellow flame when put into the flame of a Bunsen burner.

.. This material is sodium salt.

All abortions kill innocent human life.
No killing of innocent human life is right.

.. No abortions are right.

All acts that maximize good consequences are right.
All socially useful abortions maximize good consequences.

. All socially useful abortions are right.

That drink is transparent.
That drink is tasteless.
All vodka is tasteless.

.. Some vodka is transparent.

Judy isn’t the world’s best cook.
The world’s best cook lives in Detroit.

. Judy doesn’t live in Detroit.

All men are mortal.
My mother is a man.

.. My mother is mortal.

All gender-neutral terms can be applied naturally to individual women.
The term “man” can’t be applied naturally to individual women. (We can’t natu-
rally say “My mother is a man”; see the previous argument.)

.. The term “man” isn’t a gender-neutral term. [From the philosopher Janice
g p P

Molton’s discussion of sexist language.]

Some moral questions are controversial.
No controversial question has a correct answer.

.. Some moral questions don’t have a correct answer.



16

18.

19.

20.

21.

22.

23.

24.

25.

INTRODUCTION TO LOGIC

The idea of a perfect circle is a human concept.
The idea of a perfect circle doesn’t derive from sense experience.
All ideas gained in our earthly existence derive from sense experience.

.. Some human concepts aren’t ideas gained in our earthly existence. [This is from

Plato. It led him to think that the soul gained ideas in a previous existence apart
from the body, and so can exist apart from matter.]

All beings with a right to life are capable of desiring continued existence.

All beings capable of desiring continued existence have a concept of themselves as
a continuing subject of experiences.

No human fetus has a concept of itself as a continuing subject of experiences.

.. No human fetus has a right to life. [From Michael Tooley.]

The bankrobber wears size-twelve hiking boots.
You wear size-twelve hiking boots.

.. You're the bankrobber. [This is circumstantial evidence.]

All moral beliefs are products of culture.
No products of culture express objective truths.

.. No moral beliefs express objective truths.

Some books are products of culture.
Some books express objective truths.

.. Some products of culture express objective truths. [How could we change this

argument to make it valid?]

Dr Martin Luther King believed in objective moral truths (about the wrongness
of racism).

Dr Martin Luther King disagreed with the moral beliefs of his culture.

No people who disagree with the moral beliefs of their culture are absolutizing
the moral beliefs of their own culture.

. Some who believed in objective moral truths aren’t absolutizing the moral

beliefs of their own culture.

All claims that would still be true if no one believed them are objective truths.
“Racism is wrong” would still be true if no one believed it.
“Racism is wrong” is a moral claim.

.. Some moral claims are objective truths.

Some shivering people with uncovered heads have warm heads.
All shivering people with uncovered heads lose much heat through their heads.
All who lose much heat through their heads ought to put on a hat to stay warm.

.. Some people who have warm heads ought to put on a hat to stay warm. [From a

ski magazine.]

2.3b Mystery story exercise — No LogiCola exercise

Herman had a party at his house. Alice, Bob, Carol, David, George, and others were
there; one or more of these stole money from Herman’s bedroom. You have the data in
the box, which may or may not give conclusive evidence about a given suspect:
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Alice doesn’t love money.

Bob loves money.

Carol knew where the money was.

David works for Herman.

David isn’t the nastiest person at the party.

All who stole money love money.

All who stole money knew where the money was.
All who work for Herman hate Herman.

All who hate Herman stole money.

The nastiest person at the party stole money.

O PN LN

=

Did Alice steal money? If Alice didn't steal money:

you can, prove your answer aisnot L* —#1
using a valid syllogism with all S* is L — #6
premises from the box. soa*isnotS

1. Did Bob steal money? If you can, prove your answer using a valid syllogism with
premises from the box.

2. Did Carol steal money? If you can, prove your answer using a valid syllogism
with premises from the box.

3. Did David steal money? If you can, prove your answer using a valid syllogism
with premises from the box.

4. Based on our data, did more than one person steal money? Can you prove this
using syllogistic logic?

5. Suppose that, from our data, we could deduce that a person stole money and also
deduce that this same person didn’t steal money. What would that show?

2.4 Harder translations

Suppose we want to test this argument:

Every human is mortal. allHis M
Only humans are philosophers. all Pis H
.. Every philosopher is mortal. sallPisM

To symbolize such arguments, we need to translate idioms like “every” and
“only” into our standard “all,” “no,” and “some.” Here “every” is easy, since it
just means “all.” But “only” is more difficult; “Only humans are philosophers”
really means “All philosophers are humans.”

This box lists some common ways to express “all” in English:
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Different ways to say “all Ais B":
Every (each, any) A is B. Only B’s are A’s.
Whoever is A is B. None but B’s are A’s.
A’sare B's.' No one is A unless he or she is B.
Those who are A are B. No one is A without being B.
If a person is A, then he or she is B. A thing isn't A unless it’s B.
If you're A, then you're B. It’s false that some A is not B.

The examples on the top right (with “only” and “none but”) are tricky because
they require switching the order of the letters:

Only dogs are collies. only Dis C
= All collies are dogs. = allCisD

So “only” translates as “all,” but with the terms reversed; “none but” works
the same way. The forms on the bottom right (starting with “no ... unless”)
are tricky too, because here “no” with “unless” really means “all”:

Nothing is a collie unless it’s a dog. nothing is C unless it’s D
= All collies are dogs. = allCisD

Don’t reverse the letters here; only reverse letters with “only” and “none but.”
This box lists some common ways to say “no A is B”:

Different ways to say “no Ais B”:
A’s aren’t B's. No one that’s A is B.
Every (each, any) A is non-B. There isn’t a single A that’s B.
Whoever is A isn't B. Not any A is B.
If a person is A, then he or she isn’t B.  It’s false that there’s an A that’s B.
If you're A, then you aren’t B. It’s false that some A is B.

Never use “all A is not B.” Besides not being a wff, this form is ambiguous.
“All cookies are not fattening” could mean “No cookies are fattening” or
“Some cookies are not fattening.”

These last two boxes give some common ways to say “some”:

1o , . . . o
Logicians take “A’s are B’s” to mean “all A is B” — even though in ordinary English it also
could mean “most A is B” or “some A is B.”
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someAisB = some AisnotB =
A’s are sometimes B’s. One or more A’s aren’t B’s.
One or more A’s are B's. There are A’s that aren’t B’s.
There are A’s that are B’s. Not all A’s are B’s.
It’s false that no A is B. It’s false that all A is B.

Formulas “no A is B” and “some A is B” are contradictories: saying that one
is false is equivalent to saying that the other is true:

It’s false that no days are sunny Some days are sunny.
It’s false that some days are sunny = No days are sunny.

Similarly, “all A is B” and “some A is not B” are contradictories:

It’s false that all cats are white Some cats are not white.
It’s false that some cats are not white = All cats are white.

Idiomatic sentences can be difficult to untangle, even though they’re part of
everyday speech. Our rules cover most cases. If you find an example that our
rules don’t cover, you have to puzzle out the meaning yourself; try substituting
concrete terms, like “collie” and “dog,” as we did above.

2.4a Exercise — also LogiCola A (HM & HT)

Translate these English sentences into wifs.

Nothing is worthwhile unless it’s difficult. all WisD
1. Only free actions can justly be punished.
2. Not all actions are determined.
3. Socially useful actions are right.
4. None but Democrats favor the poor.
5. At least some of the shirts are on sale.
6. Not all of the shirts are on sale.
7. No one is happy unless they are rich.’
8. Only rich people are happy.
9. Every rich person is happy.
10. Not any selfish people are happy.
11. Whoever is happy is not selfish.
12.  Altruistic people are happy.
13.  All of the shirts (individually) cost $20.

' How would you argue against this statement (and the next two)? Would you go to the rich part
of town and find a rich person who was miserable? Or would you go to the poor part of town and
find a poor person who was happy?
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14.  All of the shirts (together) cost $20.

15. Blessed are the merciful.

16. 1 mean whatever I say.

17. 1say whatever I mean.

18.  Whoever hikes the Appalachian Trail (AT) loves nature.
19. No person hikes the AT unless he or she likes to walk.
20. Not everyone who hikes the AT is in great shape.

2.5 Deriving conclusions

In the next exercise, you’ll be given premises (like “All men are mortal” and
“Socrates is a man”) and have to derive a conclusion that follows validly. I
suggest that you work out these problems in a dual manner: first use intuition
and then use rules. With the intuitive approach, you’d read the premises
reflectively, say “therefore” to yourself, hold your breath, and hope that the
conclusion comes. If you get a conclusion, write it down; then symbolize the
argument and test it for validity using the star test.
The rule approach uses four steps based on the star test:

(1) Translate (2) Figure out (3) Figure out (4) Add the
the premises the letters in the form of the conclusion and
and star. the conclusion. conclusion. do the star test.

(1) Translate the premises into logic and star the distributed letters. Check to
see if rules are broken. If you have two right-hand stars, or a capital letter that
occurs twice without being starred exactly once, then no conclusion validly
follows —and so you can write “no conclusion” and stop.

(2) Figure out which letters will occur in the conclusion. The conclusion
letters are the two letters that occur just once in the premises.

(3) Figure out the form of the conclusion. There are eight possible forms:

If both conclusion letters are capitals:
if all the premises are universal (have “all” or “no”), then Use the
use the “all A is B” or “no A is B” form in the conclusion; negative
otherwise, use “some A is B” or “some A is not B.” form

//no ” O,}
If just one conclusion letter is small: “not") if
use the “x is A” or “x is not A” form in the conclusion. there’s a
negative
oth conclusion letters are small: :
If both l lett I premise

use the “x is y” or “x is not y” form in the conclusion.
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So if every premise has “all” (universal and positive), then the conclusion has
“all”; but if the premises have a mix of “all” and “no” (universal but some
negative), then the conclusion has “no.”

(4) Add the conclusion and test for validity; if it comes out invalid, try
switching the order of the letters to see if this makes it valid (the order matters
with the “all A is B” and “some A is not B” forms). Finally, put the conclusion
into English.

Suppose we want to derive a conclusion from the English premises on the
left. We first translate the premise into logic and star:

Some cave dwellers use fire. some Cis F
All who use fire have intelligence. all F* is I

//I//

No rules are broken. “C” and “I” will occur in the conclusion. The conclusion
form will be “some ... is ....” We find that “some C is I” follows validly, and so
we conclude “Some cave dwellers have intelligence.” Equivalently, we could
conclude “Some that have intelligence are cave dwellers.”

Or suppose we want to derive a conclusion from these next premises. Again,
we first translate the premises into logic and star:

No one held for murder is given bail. no M* is B*
Smith isn’t held for murder. s is not M*

Here “M” is starred twice and there are two right-hand stars, and so rules are

broken. So no conclusion follows. Do you intuitively want to conclude “Smith

is given bail”? If so, consider that Smith might be held for something else, like

kidnapping, for which bail is denied; or maybe Smith isn’t held for anything.
Let’s take yet another example:

Gensler is a logician. gisL
Gensler is mean. gisM

No rules are broken. “L” and “M” will occur in the conclusion. The conclusion
form will be “some ... is ....” We find that “some L is M” follows validly, and
so we conclude “Some logicians are mean.” Equivalently, we could conclude
“Some who are mean are logicians.”

2.5a Exercise — also LogiCola BD

Derive a conclusion in English (not in wffs) that follows validly from and uses all the
premises. Leave blank or write “no conclusion” if no such conclusion validly follows.
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No pure water is burnable. no P* is B*
Some Cuyahoga River water is not burnable. some C is not B*

no conclusion

Do you want to conclude “Some Cuyahoga River water is pure water”? Consider that
all of the river might be polluted by something that doesn’t burn.

1.

10.

All human acts are determined (caused by prior events beyond our control).
No determined acts are free.

Some human acts are free.
No determined acts are free.

All acts where you do what you want are free.
Some acts where you do what you want are determined.

All men are rational animals.
No woman is a man.

All philosophers love wisdom.
John loves wisdom.

Luke was a gospel writer.
Luke was not an apostle.

All cheap waterproof raincoats block the escape of sweat.
No raincoat that blocks the escape of sweat keeps you dry when hiking uphill.

All that is or could be experienced is thinkable.

All that is thinkable is expressible in judgments.

All that is expressible in judgments is expressible with subjects and predicates.
All that is expressible with subjects and predicates is about objects and properties.

All moral judgments influence our actions and feelings.
Nothing from reason influences our actions and feelings.

No feelings that diminish when we understand their origins are rational.
All culturally taught racist feelings diminish when we understand their origin.
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I weigh 180 pounds.
My mind does not weigh 180 pounds.

23

No acts caused by hypnotic suggestion are free.
Some acts where you do what you want are caused by hypnotic suggestion.

All unproved beliefs ought to be rejected.
“There is a God” is an unproved belief.

All unproved beliefs ought to be rejected.
“All unproved beliefs ought to be rejected” is an unproved belief.

Jones likes raw steaks.
Jones likes champagne.

Some human beings seek self-destructive revenge.
No one seeking self-destructive revenge is motivated only by self-interest.
All purely selfish people are motivated only by self-interest.

All virtues are praised.
No emotions are praised.

God is a perfect being.
All perfect beings are self-sufficient.
No self-sufficient being is influenced by anything outside of itself.

God is a perfect being.
All perfect beings know everything.
All beings that know everything are influenced by everything.

All basic moral norms hold for all possible rational beings as such.

No principles based on human nature hold for all possible rational beings as such.

All programs that discriminate simply because of race are wrong.
All racial affirmative action programs discriminate simply because of race.
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22.  Some racial affirmative action programs are attempts to make amends for past
injustices toward a given group.
No attempts to make amends for past injustices toward a given group discrimi-
nate simply because of race. (They discriminate because of past injustices.)

23.  Some actions approved by reformers are right.
Some actions approved by society aren’t approved by reformers.

24. Some wrong actions are errors made in good faith.
No error made in good faith is blameworthy.

25.  All moral judgments are beliefs whose correctness cannot be decided by reason.
No objective truths are beliefs whose correctness cannot be decided by reason.

Here 1-3 defend the three classic views on free will: hard determinism, indeterminism,
and soft determinism; 8 and 20 are from Immanuel Kant; 9 is from David Hume; 10 is
from Richard Brandt; 17 and 18 are from Aristotle; and 19 is from Charles Hartshorne.

2.6 Venn diagrams

Now that we’ve mastered the star test, we’ll learn a second test which is more
intuitive (but also more difficult). Venn diagrams allow you to diagram the
premises using three overlapping circles. We'll apply Venn diagrams only to
traditional syllogisms (two-premise syllogisms with no small letters).

Here’s how to do the Venn-diagram test:

Draw three overlapping circles, labeling each with one of the
syllogism'’s letters. Then draw the premises following the
directions below. The syllogism is VALID if and only if
drawing the premises necessitates drawing the conclusion.

First, we draw three overlapping circles:

A

Visualize circle A
containing all A things,
circle B containing all
B things, and circle C
containing all C things.



Within the circles are seven distinct areas:
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e The central area, where all three circles overlap, contains
whatever has all three features (A and B and C).

e Three middle areas contain whatever has only two features
(for example, A and B but not C).

e Three outer areas contain whatever has only one feature
(for example, A but not B or C).

Each of the seven areas can be either empty or non-empty. We shade areas that
we know to be empty. We put an “x” in areas that we know to contain at least
one entity. An area without either shading or an “x” is unspecified; it could be
either empty or non-empty.

Here is how we draw “no” and “some ... is ...

“no A is B”

Shade wherever
A and B overlap.

“some A is B”

“x” an unshaded
area where A
and B overlap.

Here is how we draw “all” and “some ... is not ...”:

“all A'is B”

Shade areas of A
that aren’t in B.

“some A is not B”

“x” an unshaded
area in A that
isn’t in B.

A

A

“No animals are
beautiful” = “nothing
in the animal circle is
in the beautiful circle.”

“Some animals are
beautiful” = “something
in the animal circle is in

the beautiful circle.”

“All animals are
beautiful” = “everything
in the animal circle is in
the beautiful circle.”

“Some animals are not
beautiful” = “something in
the animal circle is outside

the beautiful circle.”

Again, shading means that the area is empty, while an “x” means that there is

something in the area.

Follow these four steps (for now you can ignore the complication on the
right, since it doesn’t come up in our first three examples):
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3a. When you draw “some,”
you sometimes can put the
“x” in either of two unshaded

=

Draw three overlapping circles.
2. First draw “all” and “no” premises

by shading. :
Y &, " . areas. Then the argument is

3. Then draw “some” premises by o .
. un invalid; to show this, put the
putting an “x” in some unshaded > o ,
rea x” in an area that doesn't

draw the conclusion. (I sug-
gest you first put “x” in both
areas and then erase the “x”
that draws the conclusion.)

4. If you must draw the conclusion,
then the argument is valid; other-
wise, it’s invalid.

’

Let’s try the test on the valid argument on the left:

allHisD Valid
no FisD
.noHisF

We draw three overlapping circles.

We draw “all H is D” by shading
areas of H that aren’t in D.

We draw “no F is D” by shading
where F and D overlap.

D F

But then we’ve automatically drawn the conclusion “no H is F” — since we've
shaded where H and F overlap. So the argument is valid.
Here’s an invalid argument:
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noHisD Invalid H
noFisD
noHisF

We draw “no H is D” by shading where
H and D overlap. We draw “no F is D”
by shading where F and D overlap. D

F

But then we haven’t automatically drawn the conclusion “no H is F” (since we
haven’t shaded all the areas where H and F overlap). So the argument is invalid.
Here’s a valid argument using “some”:

noDisF Valid H
some His F
.. some H is not D

We draw “no D is F” by shading where
D and F overlap. We draw “some H is F”
by putting “x” in some unshaded area
where H and F overlap. D

F

But then we’ve automatically drawn the conclusion “some H is not D” — since
we’ve put an “x” in some area of H that’s outside D. So the argument is valid.
(Recall that we draw “all” and “no” first, and then we draw “some.”)

[ earlier warned about a complication that sometimes occurs:

3a. When you draw “some,” you sometimes can
put the “x” in either of two unshaded areas. Then
the argument is invalid; to show this, put the “x”
in an area that doesn’t draw the conclusion. (I
suggest you first put “x” in both areas and then

erase the “x” that draws the conclusion.)

Here's such an example:

noDisF Invalid
some H is not D H
s.osome His F

We draw “no D is F” by shading where D

and F overlap. We draw “some H is not D”

by putting “x” in both unshaded areas in

H that are outside D (since either “x” D F
would draw the premise).
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We then erase the “x” that draws the
conclusion “some H is F.” So then we’ve
drawn the premises without drawing the

conclusion.

D

F

Since it’s possible to draw the premises without drawing the conclusion, the
argument is invalid. Since this problem is tricky, you might reread the explana-
tion a couple of times until it’s clear in your mind.

2.6a Exercise —

also LogiCola BC

Test for validity using Venn diagrams.

.. some Cis not P

noPis B
some Cis B

1. noBisC
allDis C
..noDisB

2. noQisR
some Qisnot S
.. some Sis R

3. allEisF
some G is not F
.. some Gisnot E

4. allAisB
some Cis B
c.some Cis A

2.7 Idiomatic

5. allAisB
all Bis C
sallAis C

6. allPisR

some Q is P
sosome Qis R

7. allDisE

P

Valid

C

10.

11.

some D is not F
.. some E isnot F

8. allKisL
allMis L
sallKis M
arguments

12.

noPis Q
all Ris P

.noRisQ

some Vis W
some W is Z

c.some VisZ

noGisH
some His |

.. some I is not G

all Eis F
some G is not E

.. some G is not F

Our arguments so far have been phrased in a clear premise—conclusion format.
Unfortunately, real-life arguments are seldom so neat and clean. Instead we
may find convoluted wording or extraneous material. Important parts of the
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argument may be omitted or only hinted at. And it may be hard to pick out the
premises and conclusion. It often takes hard work to reconstruct a clearly stated
argument from a passage.

Logicians like to put the conclusion last:

. sisH
“Socrates is human. All humans are )
. ., all His M
mortal. So Socrates is mortal. o
SosisM

But people sometimes put the conclusion first, or in the middle:

“Socrates must be mortal. “Socrates is human. So he
After all, he’s human and must be mortal — since all
all humans are mortal.” humans are mortal.”

In these examples, “must” and “so” indicate the conclusion (which always goes
last when we translate the argument into logic). Here are some typical words
that help us pick out the premises and conclusion:

These often indicate premises: These often indicate conclusions:

Because, for, since, after all ... Hence, thus, so, therefore ...
[ assume that, as we know ... It must be, it can’t be ...
For these reasons ... This proves (or shows) that ...

When you don’t have this help, ask yourself what is argued from (these are the
premises) and what is argued to (this is the conclusion).

In reconstructing an argument, first pick out the conclusion. Then symbolize
the premises and conclusion; this may involve untangling idioms like “Only
A’s are B’s” (which translates as “all B is A”). If some letters occur only once,
you may have to add unstated but implicit premises; using the “principle of
charity,” interpret unclear reasoning to give the best argument. Then test for
validity.

Consider this twisted argument:

“You aren’t allowed in here! After all, only members are allowed.”
First we pick out the premises and conclusion:

Only members are allowed in here. all Ais M
. You aren’t allowed in here. s uisnot A

Since “M” and “u” occur only once, we need to add an implicit premise linking
these to produce a syllogism. We add a plausible premise and test for validity:
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You aren’t a member. (implicit)
Only members are allowed in here.
.. You aren’t allowed in here.

uis not M* Valid
all A* is M
Sou*isnot A

2.7a  Exercise — also LogiCola B (F & I)

First appraise intuitively. Then pick out the conclusion, translate into logic (using
correct wifs and syllogisms), and determine validity using the star test. Supply implicit
premises where needed; when two letters occur only once but stand for genuinely
different ideas, we often need an implicit premise that connects the two.

Whatever is good in itself ought
to be desired. But whatever ought
to be desired is capable of being
desired. So only pleasure is good
in itself, since only pleasure is
capable of being desired.

all G*is O Valid
all O*is C
all C*is P

" all Gis P*

The conclusion is “Only pleasure
is good in itself”: “all G is P.”

™

Racial segregation in schools generates severe feelings of inferiority among black
students. Whatever generates such feelings treats students unfairly on the basis
of race. Anything that treats students unfairly on the basis of race violates the
14th Amendment. Whatever violates the 14th Amendment is unconstitutional.
Thus racial segregation in schools is unconstitutional. [This is the reasoning be-
hind the 1954 Brown vs. Topeka Board of Education Supreme Court decision.]
You couldn’t have studied! The evidence for this is that you got an F- on the test.
God can’t condemn agnostics for non-belief. For God is all-good, anyone who is
all-good respects intellectual honesty, and no one who does this condemns
agnostics for non-belief.

Only what is under a person’s control is subject to praise or blame. Thus the
consequences of an action aren’t subject to praise or blame, since not all the con-
sequences of an action are under a person’s control.

No synthetic garment absorbs moisture. So no synthetic garment should be worn
next to the skin while skiing.

Not all human concepts can be derived from sense experience. My reason for
saying this is that the idea of “self-contradictory” is a human concept but isn’t
derived from sense experience.

Analyses of humans in purely physical-chemical terms are neutral about whether
we have inner consciousness. So, contrary to Hobbes, we must conclude that no
analysis of humans in purely physical-chemical terms fully explains our mental
activities. Clearly, explanations that are neutral about whether we have inner
consciousness don’t fully explain our mental activities.

Only what is based on sense experience is knowledge about the world. It follows
that no mathematical knowledge is knowledge about the world.

Not all the transistors in your radio can be silicon. After all, every transistor that
works well at high temperatures is silicon and yet not all the transistors in your
radio work well at high temperatures.
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Moral principles aren’t part of philosophy. This follows from these considera-
tions: Only objective truths are part of philosophy. Nothing is an objective truth
unless it’s experimentally testable. Finally, of course, moral principles aren’t
experimentally testable. [From the logical positivist A. J. Ayer.]

At least some women are fathers. This follows from these facts: (1) Jones is a
father, (2) Jones had a sex change to female, and (3) whoever had a sex change to
female is (now) a woman.

Only language users employ generalizations. Not a single animal uses language.
At least some animals reason. So not all reasoners employ generalizations.
[From John Stuart Mill.]

Only pure studies in form have true artistic worth. This proves that a thing
doesn’t have true artistic worth unless it’s abstract, for it’s false that there’s
something that’s abstract but that isn’t a pure study in form.

Anything that relieves pressure on my blisters while I hike would allow me to
finish my PCT (Pacific Crest Trail) hike from Mexico to Canada. Any insole with
holes cut out for blisters would relieve pressure on my blisters while I hike. I con-
clude that any insole with holes cut out for blisters would allow me to finish my
PCT hike from Mexico to Canada. [So I reasoned — and it worked.]

We know (from observing the earth’s shadow on the moon during a lunar eclipse)
that the earth casts a curved shadow. But spheres cast curved shadows. These two
facts prove that the earth is a sphere.

Whatever is known is true, and whatever is true corresponds to the facts. We may
conclude that no belief about the future is known.

No adequate ethical theory is based on sense experience, because any adequate
ethical theory provides necessary and universal principles, and nothing based on
sense experience provides such principles. [From Immanuel Kant.]

At least some active people are hypothermia victims. Active people don’t shiver.
It follows that not all hypothermia victims shiver. [From a ski magazine.]

Iron objects conduct electricity. We know this from what we learned last week —
namely, that iron objects are metallic and that nothing conducts electricity unless
it’s metallic.

Only things true by linguistic convention are necessary truths. This shows that
“God exists” can’t be a necessary truth. After all, existence claims aren’t true by
linguistic convention.

No bundle of perceptions eats food. Hume eats food, and Hume is a human
person. From this it follows (contrary to David Hume’s theory) that no human
person is a bundle of perceptions.

Any events we could experience as empirically real (as opposed to dreams or
hallucinations) could fit coherently into our experience. So an uncaused event
couldn’t be experienced as empirically real. I assume that it’s false that some un-
caused event could fit coherently into our experience. [From Immanuel Kant.]

I think I'm seeing a chair. But some people who think they’re seeing a chair are
deceived by their senses. And surely people deceived by their senses don’t really
know that they're seeing an actual chair. So I don’t really know that I'm seeing an
actual chair.
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24. No material objects can exist unperceived. I say this for three reasons: (1)
Material objects can be perceived. (2) Only sensations can be perceived. Finally,
(3) no sensation can exist unperceived. [Bertrand Russell criticized this argu-
ment for an idealist metaphysics.]

25.  Only those who can feel pleasure or pain deserve moral consideration. Not all
plants can feel pleasure or pain. So not all plants deserve moral consideration.

26. True principles don’t have false consequences. There are plausible principles with
false consequences. Hence not all true principles are plausible.

27.  Only what divides into parts can die. Everything that’s material divides into parts.
No human soul is material. This shows that no human soul can die.

2.8 The Aristotelian view

Historically, “Aristotelian” and “modern” logicians disagree about the validity

of some syllogism forms. They disagree because of differing policies about

allowing empty terms (general terms that don't refer to any existing beings).
Compare these two arguments:

All cats are animals. All unicorns are animals.
.. Some animals are cats. .. Some animals are unicorns.

The first seems valid while the second seems invalid. Yet both have the same
form — one that tests out as “invalid” using our star test:

all C*is A Invalid
.. some A¥ is C*

What's going on here?

When we read the first argument, we tend to presuppose that there’s at least
one cat. Given this as an assumed additional premise, it follows validly that
some animals are cats. When we read the second argument, we don’t assume
that there’s at least one unicorn.’ Without this additional assumption, it doesn’t
follow that some animals are unicorns.

Logically, what we have is this:

This is valid if we assume as a further
€ premise that there are C’s. It's invalid
if we don’t assume this.

all Cis A
c.some Ais C

The Aristotelian view, which assumes that each general term in a syllogism
refers to at least one existing being, calls the argument “valid.” The modern
view, which allows empty terms like “unicorn” that don’t refer to existing

1o . . .
Unicorns are mythical creatures that are like horses but have a single horn on the forehead.
Since there are no such beings, “unicorn” is an empty term and doesn’t refer to existing beings.
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beings, calls the argument “invalid.”

I prefer the modern view, since we often reason without presupposing that
our general terms refer to existing entities. Someone may write a paper
disputing the existence of angels; it would be awkward if we couldn’t reason
using the term “angel” without presupposing that there are angels. Or a
teacher may say, “All students with straight-100s may skip the final exam”;
this rule doesn’t presuppose that anyone in fact will get straight-100s. On the
other hand, we sometimes can presuppose that our general terms all refer; then
the Aristotelian test seems more sensible.

Suppose we have an argument with true premises that’s valid on the Aristo-
telian view but invalid on the modern view. Should we draw the conclusion or
not? We should draw the conclusion if we know that each general term in the
premises refers to at least one existing being; otherwise, we shouldn’t. Consider
this pair of arguments with the same form (a form that’s valid on the Aristotel-
ian view but invalid on the modern view):

All cats are mammals. All square circles are squares.
All cats are furry. All square circles are circles.
.. Some mammals are furry. .. Some squares are circles.

The first inference is sensible, because there are cats. The second inference isn’t
sensible, because there are no square circles.

Some logic books use the Aristotelian view, but most use the modern view.
It makes a difference in very few cases; all the syllogisms in this chapter prior
to this section test out the same on either view.

To adapt the star test to the Aristotelian view, word it so that each capital
letter must be starred at least once (instead of “exactly once”). To adapt Venn
diagrams to the Aristotelian view, add this rule: “If you have a circle with only
one unshaded area, put an ‘x’ in this area”; this is equivalent to assuming that
the circle in question isn’t entirely empty.



CHAPTER 3
Meaning and Definitions

Language is important when we appraise arguments. To decide whether an
argument is sound, we need to appraise the truth of the premises; but this
requires some understanding of what the premises mean. Meaning is often
crucial. Imagine that someone proposes this argument:

If there’s a cosmic force, then there’s a God.
There’s a cosmic force.
.. There’s a God.

While this is deductively valid, the premises are obscure. What is a “cosmic
force”? Or, better yet, what (if anything) does the person proposing the
argument mean by this phrase? We can’t intelligently agree or disagree with
these premises if we don’t understand what they mean. We need to understand
before we criticize.

In this chapter, after exploring some general uses of language, we’ll examine
definitions and other ways to make our meaning clear. Then we’ll learn more
about making distinctions and detecting unclarities. Finally, we'll consider the
distinction between analytic and synthetic statements, and the related distinc-
tion between knowledge based on reason and knowledge based on experience.
The goal of this investigation into language is to enhance our ability to analyze
and appraise arguments.

3.1 Uses of language

Grammarians distinguish four sentence types, which broadly reflect four
important uses of language:

Declarative: ~ “Michigan beat Ohio State.”  make assertions
Interrogatory: “Did Michigan win?” ask questions
Imperative: “Beat Ohio State.” tell what to do
Exclamatory: “Hurrah for Michigan!” express feelings

Sentences can do various jobs at the same time. While making assertions, we
can also ask questions, tell what to do, or express feelings:
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e “Iwonder whether Michigan won.” (This can ask a question.)
e “Iwant you to throw the ball.” (This can tell what to do.)
e  “Michigan won!” (This can express feelings of joy.)

Arguments too can exemplify different uses of language. Suppose someone
argues this way about the Cleveland river that used to catch fire: “You can see
that the Cuyahoga River is polluted from the fact that it can burn!” We could
make this into an explicit argument:

No pure water is burnable.
Some Cuyahoga River water is burnable.
.. Some Cuyahoga River water isn’t pure water.

One who argues this way also can (perhaps implicitly) be raising a question,
directing people to do something, or expressing feelings:

e What can we do to clean up this polluted river?
e Let’s all resolve to take action on this problem.
e  How disgusting is this polluted river!

Arguments have a wider human context and purpose. We should remember
this when we study detached specimens of argumentation.

When we do logic, our focus narrows and we concentrate on assertions and
reasoning. For this purpose, detached specimens are better. Expressing an
argument in a clear, direct, emotionless way can make it easier to appraise the
truth of the premises and the validity of the inference.

It's important to avoid emotional language when we reason. Of course,
there’s nothing wrong with feelings or emotional language. Reason and feeling
are both important parts of life; we needn’t choose between the two. But we
often need to focus on one or the other for a given purpose. At times, express-
ing feelings is the important thing and argumentation only gets in the way. At
other times, we need to reason things out in a cool-headed manner.

Emotional language can discourage clear reasoning. When reasoning about
abortion, for example, it’s wise to avoid slanted phrases like “the atrocious,
murderous crime of abortion” or “Neanderthals who oppose the rights of
women.” Bertrand Russell gave this example of how we slant language:

[ am firm; you are obstinate; he is pig-headed.

Slanted phrases can mislead us into thinking we’ve defended our view by an
argument (premises and conclusion) when in fact we’ve only expressed our
feelings. Careful thinkers try to avoid highly emotional terms when construct-
ing arguments.

In the rest of this chapter, we’ll explore aspects of the “making assertions”
side of language that relate closely to analyzing and appraising arguments.
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3.1a Exercise

For each word or phrase, say whether it has a positive, negative, or neutral emotional
tone. Then find another word or phrase with more or less the same assertive meaning
but a different emotional tone.

old This has a negative tone. A more neutral phrase
maid is “elderly woman who has never married.”

(The term “old maid” suggests that a woman'’s goal in life is to get married and that an
older woman who has never married is unfortunate. I can’t think of a corresponding
negative term for an older man who never married. A single word or phrase sometimes
suggests a whole attitude toward life, and often an unexamined attitude.)

1. acop 11.  a hair-splitter 21. brazen

2. filthy rich 12. an egghead 22. an old broad

3. heroic 13. a bizarre idea 23.  old moneybags

4.  an extremist 14. akid 24. abusybody

5. anelderly gentleman  15. booze 25. abribe

6. abastard 16. agay 26. old-fashioned

7. baloney 17. abnormal 27. brave

8. abackward country 18. bureaucracy 28. garbage

9. authoritarian 19. abandoning me 29. acagey person
10. a do-gooder 20. babbling 30. awhore

3.2 Lexical definitions

We noted earlier that the phrase “cosmic force” in this example is obscure:

If there’s a cosmic force, then there’s a God.
There’s a cosmic force.
.. There’s a God.

Unless the speaker tells us what is meant by “cosmic force,” we won’t be able
to understand what’s said or tell whether it’s true. But how can the speaker
explain what he or she means by “cosmic force”? Or, more generally, how can
we explain the meaning of a word or phrase?

Definitions are an important way to explain meaning, but not the only way.
We'll consider definitions now and other ways to explain meaning later.

A definition is a rule of paraphrase intended to explain meaning. More pre-
cisely, a definition of a word or phrase is a rule saying how to eliminate this
word or phrase in any sentence using it and produce a second sentence that
means the same thing, the purpose of this being to explain or clarify the
meaning of the word or phrase.

Suppose the person with the cosmic-force argument gives us this definition:
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“Cosmic force” means “force, in the sense used in
physics, whose influence covers the entire universe.”

This tells us that we can interchange “cosmic force” and a second phrase
(“force, in the sense used in physics, whose influence covers the entire uni-
verse”) in any sentence without changing the sentence’s meaning. We can use
this definition to paraphrase out the words “cosmic force” in the original
argument. We'd get this equivalent argument:

If there’s a force, in the sense used in physics, whose influence
covers the entire universe, then there’s a God.

There’s a force, in the sense used in physics, whose influence
covers the entire universe.

*. There’s a God.

This helps us to understand what the speaker is getting at and to see that the
first premise is doubtful. Suppose there is a force, such as gravity, whose
influence covers the entire universe. Why should we think that if there is such
a force then there’s a God? This is unclear.

So a definition is a rule of paraphrase intended to explain meaning. Defini-
tions may be lexical (explaining current usage) or stipulative (specifying your
own usage). Here’s a correct lexical definition:

“Bachelor” means “unmarried man.”

This says we can interchange “bachelor” and “unmarried man” in any sen-
tence; the resulting sentence will mean the same as the original, according to
current usage. This leads to the interchange test for lexical definitions:

Interchange test: To test a lexical definition claiming
that A means B, try switching A and B in a variety of
sentences. If some resulting pair of sentences doesn’t
mean the same thing, then the definition is incorrect.

According to our definition of “bachelor” as “unmarried man,” for example,
these two sentences would mean the same thing:

“Alis a bachelor” /| ”Alis an unmarried man”

These two do seem to mean the same thing. To refute the definition, we’d have
to find two sentences that are alike, except that “bachelor” and “unmarried
man” are interchanged, and that don’t mean the same thing.

Here’s an incorrect lexical definition:
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“Bachelor” means “happy man.”

This leads to incorrect paraphrases. If the definition were correct, then these
two sentences would mean the same thing:

“Alis a bachelor” / "Alis a happy man”

But they don’t mean the same thing, since we could have one true but not the
other. So the definition is wrong.

The interchange test is subject to at least two restrictions. First, definitions
are often intended to cover just one sense of a word that has various meanings;
we should then use the interchange test only on sentences using the intended
sense. Thus it wouldn’t be a good objection to our definition of “bachelor” as
“unmarried man” to claim that these two sentences don’t mean the same:

“T have a bachelor of arts degree” / "I have an unmarried man of arts degree”

The first sentence uses “bachelor” in a sense the definition doesn’t try to cover.
Second, we shouldn’t use the test on sentences where the word appears in
quotes. Consider this pair of sentences:

“‘Bachelor” has eight letters” / ”/Unmarried man’ has eight letters”

The two don’t mean the same thing, since the first is true and the second false.
But this doesn’t show that our definition is wrong.

Lexical definitions are important in philosophy. Many philosophers, from
Socrates to the present, have sought correct lexical definitions for some of the
central concepts of human existence. They’ve tried to define concepts such as
knowledge, truth, virtue, goodness, and justice. Such definitions are important
for understanding and applying the concepts. Defining “good” as “what society
approves of” would lead us to base our ethical beliefs on what is socially
approved. We'd reject this method if we defined “good” as “what I like” or
“what God desires,” or if we regarded “good” as indefinable.

We can evaluate philosophical lexical definitions using the interchange test;
Socrates was adept at this. Consider cultural relativism’s definition of “good”:

“X is good” means “X is approved by my society.”

To evaluate this, we’d try switching “good” and “approved by my society” in a
sentence to get a second sentence. Here’s such a pair of sentences:

“Slavery is good” / "Slavery is approved by my society”

Then we’d see if the two sentences mean the same thing. Here they clearly
don’t, since it’s consistent to affirm one but deny the other. Those who disagree
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with the norms of their society often say things like “Slavery is approved by
my society, but it isn’t good.” Given this, we can argue against cultural relativ-
ism’s definition of “good” as follows:

If cultural relativism’s definition is correct, then these
two sentences mean the same thing.
They don’t mean the same thing.
*. Cultural relativism’s definition isn’t correct.

To counter this, the cultural relativist would have to claim that the sentences do
mean the same thing. But this claim is implausible.
Here are five rules for good lexical definitions:

1. A good lexical definition is neither too broad nor too narrow.

Defining “bachelor” as “man” is too broad, since there are men who aren’t
bachelors. And defining “bachelor” as “unmarried male astronaut” is too
narrow, since there are bachelors who aren’t astronauts.

2. A good lexical definition avoids circularity and poorly understood
terms.

Defining “true” as “known to be true” is circular, since it defines “true” using
“true.” And defining “good” as “having positive aretaic value” uses poorly
understood terms, since “aretaic” is less clear than “good.”

3. A good lexical definition matches in vagueness the term defined.

Defining “bachelor” as “unmarried male over 18 years old” is overly precise.

e ordinary sense o achelor” is vague, since it’s unclear on semantic
The ordinary f “bachelor” g t' 1 t
grounds exactly at what age the term begins to apply. So “over 18” is too
precise to define “bachelor.” “Man” or “adult” are better choices, since these
match “bachelor” fairly well in vagueness.

4. A good lexical definition matches, as far as possible, the emotional
tone (positive, negative, or neutral) of the term defined.

It won’t do to define “bachelor” as “fortunate man who never married” or
“unfortunate man who never married.” These have positive and negative
emotional slants; the original term “bachelor” is fairly neutral.

5. A good lexical definition includes only properties essential to the
term.

Suppose all bachelors live on the planet earth. Even so, living on planet earth
isn’t a property essential to the term “bachelor,” since we could imagine a
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bachelor who lives on the moon. So it’s wrong to include “living on planet
earth” in the definition of “bachelor.”

3.2a Exercise — also LogiCola Q

Give objections to these proposed lexical definitions.

“Game” means “anything By this definition, solitaire isn’t
that involves competition a game, but a military battle
between two parties, and is. This goes against the normal
winning and losing.” usage of the word “game.”
1. “Lie” means “false statement.”
2. “Adolescent” means “person between 9 and 19 years old.”
P y
3. “God” means “object of ultimate concern.”
]
4. “Metaphysics” means “any sleep-inducing subject.”
5. “Good” means “of positive value.”
6. “Human being” means “featherless biped.”
8 p
7. “I know that P” means “I believe that P.”
8. “I know that P” means “I believe that P, and P is true.”
9. “Chair” means “what you sit on.”
10.  “True” means “believed.”
11. “True” means “proved to be true.”
12.  “Valid argument” means “argument that persuades.”
13.  “Murder” means “killing.”
14. “Morally wrong” means “against the law.”
15. “Philosopher” means “someone who has a degree in philosophy” and “philoso-

phy” means “study of the great philosophers.”

3.2b Exercise

Cultural relativism (CR) claims that “good” (in its ordinary usage) means “socially
approved” or “approved by the majority (of the society in question).” What does this
definition entail about the statements below? If this definition were correct, then would
each of the following be true (1), false (0), or undecided by such considerations (?)?

1 (for “true”). On cultural relativism, the
statement would mean this (and thus be
true): “If torturing for religious beliefs is
socially approved in country X, then it’s
socially approved in country X.”

If torturing for religious
beliefs is socially approved
in country X, then it’s
good in country X.

1. Conclusions about what is good are deducible from sociological data (based, for
example, on opinion surveys) describing one’s society and what it approves.

2. If I say “Infanticide isn’t good” but an ancient Roman says “Infanticide is good,”
then one or the other of us must be mistaken.
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The norms set up by my society about what is good couldn’t be mistaken.

Judgments about what is good aren’t true or false.

It’s good to respect the values of other societies.

If our society were to favor intolerance, then intolerance would be good.

Representational democracy will work anywhere.

From an analysis of how people use the word “good,” it can be proved that

whatever is socially approved must be good.

9. Different cultures accept different moral beliefs.

10.  “The majority favors this” logically entails “This is good.”

11.  If the majority favors war (sexual stereotypes, conservative politics, abortion, and
so on), then this has to be good.

12. “Do good” means “Do what the majority favors.”

13. Doing something because it’s good isn’t the same as doing it because the majority
favors it.

14. People who said “Racism is favored by the majority but it isn’t good” were
contradicting themselves.

15.  Something that’s bad might nevertheless be socially approved (because society
may be misinformed or irrational in its evaluations).

16. The majority knows what it favors.

17.  If Nazism became widespread and genocide came to be what most people favored,
then genocide would have to be good.

18. Itisn’t necessarily good for me to do what society favors.

19. Suppose a survey showed that 90 percent of the population disapprove of people
always following social approval. Then it follows that it’s bad to always follow
social approval — in other words, it’s bad to always follow what is good.

20. Suppose your fellow Americans as a group and your fellow Anglicans as a group

disapprove of racism, whereas your fellow workers and your social group (friends

and relatives) approve of racism. Then racism is bad.
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3.3 Stipulative definitions

A stipulative definition specifies how you're going to use a term. Since your
usage may be a new one, it’s unfair to criticize a stipulative definition for
clashing with conventional usage. Stipulative definitions should be judged, not
as correct or incorrect, but rather as useful or useless.

This book has many stipulative definitions. I continually define terms like
“logic,” “argument,” “valid,” “wff,” and so forth. These definitions specify the
meaning I'm going to use for the terms (which sometimes is close to their
standard meaning). The definitions create a technical vocabulary.

A clarifying definition is one that stipulates a clearer meaning for a vague
term. For example, a scientist might stipulate a technical sense of “pure water”
in terms of bacteria level; this technical sense, while related to the normal one,
is more scientifically precise. Likewise, courts might stipulate a more precise
definition of “death” to resolve certain legal disputes; the definition might be



42 INTRODUCTION TO LOGIC

chosen on moral and legal grounds to clarify the law.
Philosophers often use stipulative definitions. Here’s an example:

In this discussion, I use “rational” to mean “always adopting
the means believed necessary to achieve one’s goals.”

This definition signals that the author will use “rational” to abbreviate a certain
longer phrase; there’s no claim that this exactly reflects the ordinary meaning
of the term. Other philosophers may use “rational” in quite different senses,
such as “logically consistent,” “emotionless,” or “always forming beliefs solely
by the methods of science.” These philosophers needn’t be disagreeing; they
may just be specifying their technical vocabulary differently. We could use
subscripts for different senses; “rational,” might mean “logically consistent,”
and “rational,” might mean “emotionless.” Don’t be misled into thinking that,
because being rational in one sense is desirable, therefore being rational in
some other sense must also be desirable.

Stipulative definitions, while they needn’t accord with current usage, should:

use clear terms that the parties involved will understand,

avoid circularity,

allow us to paraphrase out the defined term,

accord with how the person giving it is going to use the term, and
aid our understanding and discussion of the subject matter.

Let me elaborate on the last norm. A stipulative definition is a device for
abbreviating language. Chapter 1 of this book starts with a stipulative defini-
tion: “Logic is the analysis and appraisal of arguments.” This definition lets us
use the one word “logic” in place of the six words “the analysis and appraisal of
arguments.” Without the definition, our explanations would be wordier and
harder to grasp; so the definition is useful.

Stipulative definitions should promote understanding. It’s seldom useful to
stipulate that a well-established term will be used in a radical new sense (for
example, that “biology” will be used to mean “the study of earthquakes”); this
would create confusion. And it’s seldom useful to multiply stipulative defini-
tions for terms that we'll seldom use. But at times we find ourselves repeating a
cumbersome phrase over and over; then a stipulative definition can be helpful.
Suppose your essay keeps repeating the phrase “action that satisfies criteria 1,
2, and 3 of the previous section”; your essay may be easier to follow if some
short term were stipulated to mean the same as this longer phrase.

Some of our definitions seem to violate the “avoid circularity” norm. Section
6.1 defines “wffs” as sequences that are constructable using these rules:
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1. Any capital letter is a wif.
The result of prefixing any wif with “~” is a wif.
3. The result of joining any two wffs by “+” or “v” or “>”

"=

or “=” and enclosing the result in parentheses is a wif.

™

Clauses 2 and 3 define “wff” in terms of “wff.” And the definition doesn’t seem
to let us paraphrase out the term “wff”; we don’t seem able to take a sentence
using “wft” and say the same thing without “wi{f.”

Actually, our definition is perfectly fine. We can rephrase it in the following
way to avoid circularity and show how to paraphrase out the term “wff”:

“Wff” means “member of every set S of strings that satisfies these
conditions: (1) Every capital letter is a member of set S; (2) the result
of prefixing any member of set S with ‘~" is a member of set S; and
(3) the result of joining any two members of set S by *’ or 'V’ or ‘2’
or ‘=" and enclosing the result in parentheses is a member of set S.”

Our definition of “wff” is a recursive definition — one that first specifies some
things that the term applies to and then specifies that if the term applies to
certain things, then it also applies to certain other things. Here’s a recursive
definition of “ancestor of mine”:

1. My father and mother are ancestors of mine.
2. Any father or mother of an ancestor of mine is an ancestor of mine.

Here’s an equivalent non-recursive definition:

“Ancestor of mine” means “member of every set S that satisfies
these conditions: (1) my father and mother are members of S; and
(2) every father or mother of a member of S is a member of S.”

3.4 Explaining meaning

If we avoid circular sets of definitions, we can’t define all our terms; instead, we
must leave some terms undefined. But how can we explain such undefined
terms? One way is by examples.

To teach “red” to someone who understands no language that we speak, we
could point to red objects and say “Red!” We’d want to point to different kinds
of red object; if we pointed only to red shirts, the person might think that “red”
meant “shirt.” If the person understands “not,” we also could point to non-red
objects and say “Not red!” The person, unless color-blind, soon will catch our
meaning and be able to point to red objects and say “Red!” This is a basic,
primitive way to teach language. It explains a word, not by using other words,
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but by relating a word to concrete experiences.

We sometimes point to examples through words. We might explain “plaid”
to a child by saying “It’s a color pattern like that of your brother’s shirt.” We
might explain “love” through examples: “Love is getting up to cook a sick
person’s breakfast instead of staying in bed, encouraging someone instead of
complaining, and listening to other people instead of telling them how great
you are.” It’s often helpful to combine a definition with examples, so the two
reinforce each other; so Chapter 1 defined “argument” and then gave examples.

In abstract discussions, people sometimes use words so differently that they
fail to communicate. People almost seem to speak different languages. Asking
for definitions may then lead to the frustration of hearing one term you don’t
understand being defined using other terms you don’t understand. In such
cases, it may be more helpful to ask for examples instead of definitions. We
might say, “Give me examples of an analytic statement (or of a deconstruc-
tion).” The request for examples can bring an bewilderingly abstract discussion
back down to earth and mutual understanding.

Logical positivists and pragmatists suggested other ways to clarify state-
ments. Positivists proposed that we explain the meaning of a statement by
specifying which experiences would show the statement to be true, and which
would show it to be false. Operational definitions such as these connect mean-
ing to an experimental test:

e To say that rock A is “harder than” rock B means that A would
scratch B but B wouldn't scratch A.

e To say that this string is “1 meter long” means that, if you stretch
it over the standard meter stick, then the ends of both will coincide.

e To say that this person “has an 1Q of 100” means that the person
would get an average score on a standard IQ test.

Such definitions are important in science.

Logical positivists like A. J. Ayer appealed to the wverifiability criterion of
meaning as the cornerstone of their philosophy. We can formulate their prin-
ciple (to be applied only to synthetic statements, see Section 3.6) as follows:

Logical Positivism (LP)

To help us find a statement’s meaning, ask “How could the truth or falsity of
the statement in principle be discovered by conceivable observable tests?”

If there’s no way to test a statement, then it has no meaning (it makes no asser-
tion that could be true or false). If tests are given, they specify the meaning.

There are problems with taking LP to be literally true. LP says any untestable
statement is without meaning. But LP itself is untestable. Hence LP is without
meaning on its own terms; it’s self-refuting. For this reason and others, few
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hold this view anymore, even though it was popular decades ago.

Still, the LP way to clarify statements can sometimes be useful. Consider this
claim of Thales, the ancient Greek alleged to be the first philosopher: “Water is
the primal stuff of reality.” The meaning here is unclear. We might ask Thales
for a definition of “primal stuff”; this would clarify the claim. Or we might
follow LP and ask, “How could we test whether your claim is correct?” Suppose
Thales says the following, thus giving an operational definition:

Try giving living things no water. If they die, then this
proves my claim. If they live, then this refutes my claim.

We’d then understand Thales to be claiming that water is needed for life. Or
suppose Thales replies this way:

Let scientists work on the task of transforming each kind of matter
(gold, rock, air, and so on) into water, and water back into each kind
of matter. If they eventually succeed, then that proves my claim.

Again, this would help us understand the claim. But suppose Thales says this:

No conceivable experimental test could show
my claim to be true or show it to be false.

The positivists would immediately conclude that Thales’s claim is meaningless
— that it makes no factual assertion that could be true or false. Those of us who
aren’t positivists needn’t draw this conclusion so quickly; but we may remain
suspicious of Thales’s claim and wonder what he’s getting at.

LP demands that a statement in principle be able to be tested. The “in prin-
ciple” qualification is important. Consider “There are mountains on the other
side of the moon.” When the positivists wrote, rocket technology was less
advanced and we couldn’t actually test this statement. But that didn’t matter to
its meaningfulness, since we could describe what a test would be like. That this
claim was testable in principle was enough to make it meaningful.

LP hides an ambiguity when it speaks of “conceivable observable tests.”
Observable by whom? Is it enough that one person can make the observation?
Or does it have to be publicly observable? Is a statement about my present
feelings meaningful if I alone can observe whether it’s true? Historically, most
positivists demanded that a statement be publicly verifiable. But the weaker
version of the theory that allows verification by one person seems better. After
all, a statement about my present feelings makes sense, but only I can verify it.

William James suggested a related way to clarify statements. His “Pragma-
tism” essay suggests that we determine the meaning, or “cash value,” of a
statement by relating it to practical consequences. James’s view is broader and
more tolerant than that of the positivists. We can formulate his pragmatism
principle as follows (again, it’s to be applied only to synthetic statements):
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Pragmatism (PR)

To help us find a statement’s meaning, ask “What conceivable practical
differences to someone could the truth or falsity of the statement make?”
Here “practical differences to someone” covers what experiences one
would have or what choices one ought to make.

If the truth or falsity of a statement could make no practical difference to
anyone, then it has no meaning (it makes no assertion that could be true
or false). If practical differences are given, they specify the meaning.

I'm inclined to think that something close to PR is literally true. But here I'll
just stress that PR can be useful in clarifying meaning.

In many cases, PR applies in much the same way as the weaker version of LP
that allows verification by one person. LP focuses on what we could experience
if the statement were true or false; and PR includes such experiences under
practical differences.

PR also includes under “practical differences” what choices one ought to
make. This makes PR broader than LP, since what makes a difference to choices
needn’t be testable by observation. Consider hedonism, which claims “Only
pleasure is worth striving for.” LP asks “How could the truth or falsity of
hedonism in principle be discovered by conceivable observable tests?” Perhaps
it can’t; then LP would see hedonism as cognitively meaningless. PR asks
“What conceivable practical differences to someone could the truth or falsity of
hedonism make?” Here, “practical differences” include what choices one ought
to make. The truth of hedonism could make many specifiable differences about
choices; if hedonism is true, for example, then we should pursue knowledge not
for its own sake but only insofar as it promotes pleasure. Ethical claims like
hedonism are meaningless on LP but meaningful on the more tolerant PR.

In addition, PR isn’t self-refuting. LP says “Any untestable statement is
without meaning.” But LP itself is untestable, and so is meaningless on its own
terms. But PR says “Any statement whose truth or falsity could make no
conceivable practical difference is without meaning.” PR makes a practical dif-
ference to our choices about beliefs; presumably we shouldn’t believe state-
ments that fail the PR test. And so PR can be meaningful on its own terms.

So we can explain words by definitions, examples, verification conditions,
and practical differences. Another way to convey the meaning of words is by
contextual use: we use a word in such a way that its meaning can be gathered
from surrounding “clues.” Suppose a person getting in a car says “I'm getting
in my C”; we can surmise that C means “car.” We all learned most of our first
language by picking up the meaning of words from their contextual use.

Some thinkers want us to pick up their technical terms in this same way. We
are given no definitions of key terms, no examples to clarify their use, and no
explanations in terms of verification conditions or practical differences. We are
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just told to dive in and catch the lingo by getting used to it. We should be
suspicious of this. We may catch the lingo, but it may turn out to be empty and
without meaning. That’s why the positivists and pragmatists emphasized
finding the “cash value” of ideas in terms of verification conditions or practical
differences. We must be on guard against empty jargon.

3.4a Exercise

Would each claim be meaningful or meaningless on LP? (Take LP to require that a
statement be publicly testable.) Would each be meaningful or meaningless on PR?

Unless we have strong This is meaningless on LP, since claims
reasons to the contrary, about what one ought to do aren’t publicly
we ought to believe testable. It’s meaningful on PR, since its
what sense experience truth could make a difference about what
seems to reveal. choices we ought to make about beliefs.

It’s cold outside.

That clock is fast.

There are five-foot-long blue ants in my bedroom.

Nothing is real.

Form is metaphysically prior to matter.

At noon all lengths, distances, and velocities in the universe will double.

I'm wearing an invisible hat that can’t be felt or perceived in any way.

Regina has a pain in her little toe but shows no signs of this and will deny it if

you ask her.

9. Other humans have no thoughts or feelings but only act as if they do.

10. Manuel will continue to have conscious experiences after his physical death.

11. Angels exist (that is, there are thinking creatures who have never had spatial
dimensions or weights).

12.  God exists (that is, there’s a very intelligent, powerful, and good personal creator
of the universe).

13.  One ought to be logically consistent.

14. Any statement whose truth or falsity could make no conceivable practical
difference is meaningless. (PR)

15. Any statement that isn’t observationally testable is meaningless. (LP)
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3.5 Making distinctions

Philosophers faced with difficult questions often begin by making distinctions:

“If your question means ... [and then it’s rephrased
simply and clearly], then my answer is .... But if
you're really asking ..., then my answer is ....”
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The ability to formulate various possible meanings of a question is a valuable
skill. Many of the questions that confront us are vague or confused; we often
have to clarify a question before we can answer it intelligently. Getting clear on
a question can be half the battle.

Consider this question (in which I underlined the tricky word “indubitable”):

“ Are some beliefs indubitable?”

What does “indubitable” here mean? Does it mean not actually doubted? Or
not able (psychologically) to be doubted? Or irrational to doubt? And what is it
to doubt? Is it to refrain from believing? Or is it to have some suspicion toward
the belief (although we might still believe it)? And indubitable by whom? By
everyone (even crazy people)? By all rational persons? By at least some indi-
viduals? By me? Our little question hides a sea of ambiguities. Here are three
of the many things that our little question could be asking:

e  Are there some beliefs that no one at all has ever refused to believe?
(To answer this, we’d need to know whether people in insane asylums
sometimes refuse to believe that they exist or that “2 =2.”)

e Are there some beliefs that no rational person has suspicions about?
(To answer this, we'd first have to decide what we mean by “rational.”)

e Are there some beliefs that some specific individuals are psychological-
ly unable to have any doubts about? (Perhaps many are unable to have
any doubts about what their name is or where they live.)

It’s unwise to try to answer such a question without first spelling out what we
take it to mean.

Unnoticed ambiguities can block communication. Often people are unclear
about what they’re asking, or take another’s question in an unintended sense.
This is more likely if the discussion goes abstractly, without examples.

3.5a Exercise

Each of the following questions is obscure or ambiguous as it stands. You are to
distinguish at least three interesting senses of each question. Formulate each sense
simply, clearly, and briefly — and without using the underlined words.

Can one prove that there are external objects?

e Can we deduce, from premises expressing immediate experience
(like “I seem to see a blue shape”), that there are external objects?

e Can anyone give an argument that will convince (all or most) skep-
tics that there are external objects?
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e (Can anyone give a good deductive or inductive argument, from
premises expressing their immediate experience in addition to true
principles of evidence, to conclude that it’s reasonable to believe that
there are external objects? (These “principles of evidence” might
include things like “Unless we have strong reasons to the contrary,
it’s reasonable to believe what sense experience seems to reveal.”)

1. Is ethics a science?
2. Is this monkey a rational animal?
3. Is this belief part of common sense?
4. Are material objects objective?
5. Are values relative (or absolute)?
6. Are scientific generalizations ever certain?
7.  Was the action of that monkey a free act?
8. Is truth changeless?
9. How are moral beliefs explainable?
10. Is that judgment based on reason?
11. Is a fetus a human being (or human person)?
12.  Are values objective?
13. What is the nature of man?
14. Can I ever know what someone else feels?
15. Do you have a soul?
16. Is the world illogical?

3.6 Analytic and synthetic

Immanuel Kant long ago introduced two related distinctions that have become
very influential. He divided statements, on the basis of their meaning, into
analytic and synthetic statements. He divided knowledge, on the basis of how
it’s known, into a priori and a posteriori knowledge. We'll consider these
distinctions in this section and the next.'

First let’s try to understand what an analytic statement is. One problem is
that Kant gave two definitions:

1. An analytic statement is one whose subject contains its predicate.
2. An analytic statement is one that’s self-contradictory to deny.

Consider these examples (and take “bachelor” to mean “unmarried man”):

(a) “All bachelors are unmarried.”
(b) “If it’s raining, then it’s raining.”

" T'll sketch a standard approach to these Kantian distinctions. Some thinkers, like W. V. O.
Quine in his Philosophy of Logic, 2nd ed. (Cambridge, Mass.: Harvard University Press, 1986),
criticize this standard approach.
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Both examples are analytic by definition 2, since both are self-contradictory to
deny. But only (a) is analytic by definition 1. In (a), the subject “bachelor”
(“unmarried man”) contains the predicate “unmarried”; but in (b), the subject
“it” doesn’t contain the predicate.

We'll adopt definition 2; so we define an analytic statement as one that’s
self-contradictory to deny. Logically necessary truth is another term for the
same idea; such truths are based on logic, the meaning of concepts, or necessary
connections between properties. Here are some further analytic statements:

“2=2" “If everything is green, this is green.”
“1>0" “If there’s rain, there’s precipitation.”
“All frogs are frogs.” “If this is green, this is colored.”

By contrast, a synthetic statement is one that’s neither analytic nor self-
contradictory; contingent is another term for the same idea. Statements divide
into analytic, synthetic, and self-contradictory; here’s an example of each:’

Analytic:  “All bachelors are unmarried.”
Synthetic: ~ “Daniel is a bachelor.”
Self-contradictory: ~ “Daniel is a married bachelor.”

While there are three kinds of statement, there are only two kinds of truth:
analytic and synthetic. Self-contradictory statements are necessarily false.

3.6a Exercise

Say whether each of these statements is analytic or synthetic. Take the various terms in
their most natural senses. Some examples are controversial.

All triangles This is analytic. It would be self-contradictory to
are triangles. deny it and say “Some triangles aren't triangles.”

All triangles have three angles.

242 =4.

Combining two drops of mercury with two other drops results in one big drop.
There are ants that have established a system of slavery.
Either some ants are parasitic or else none are.

No three-year-old is an adult.

No three-year-old understands symbolic logic.

Water boils at 90°C on that 10,000-foot mountain.
Water boils at 100°C at sea level.

No uncle who has never married is an only child.

All swans are white.
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' Modal logic (Chapters 10 and 11) symbolizes “A is analytic (necessary)” as “0OA,” “A is
synthetic (contingent)” as “(GA - &~A),” and “A is self-contradictory” as “~OA.”
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12.  Every material body is spatially located and has spatial dimensions.

13. Every material body has weight.

14. The sum of the angles of a Euclidian triangle equals 180°.

15. If all Parisians are French and all French are European, then all Parisians are
European.

16. Every event has a cause.

17.  Every effect has a cause.

18.  We ought to treat a person not simply as a means but always as an end in itself.

19.  One ought to be logically consistent.

20. God exists.

21. Given that we’ve observed that the sun rose every day in the past, it’s reasonable
for us to believe that the sun will rise tomorrow.

22. Unless we have strong reasons to the contrary, we ought to believe what sense
experience seems to reveal.

23.  Everything red is colored.

24. Nothing red is blue (at the same time and in the same part and respect).

25.  Every synthetic statement that’s known to be true is known on the basis of sense
experience. (There’s no synthetic a priori knowledge.)

3.7 A prioriand a posteriori

Philosophers traditionally distinguish two kinds of knowledge. A posteriori
(empirical) knowledge is knowledge based on sense experience. A priori
(rational) knowledge is knowledge not based on sense experience. Here is an
example of each kind of knowledge:

A posteriori:  “Some bachelors are happy.”
A priori:  “All bachelors are unmarried.”

While we know both to be true, how we know differs in the two cases. We
know the first statement from our experience of bachelors; we’ve met many
bachelors and recall that some of them have been happy. If we had to justify
the truth of this statement to others, we’d appeal to experiential data about
bachelors. In contrast, we know the second statement by grasping what it
means and seeing that it must be true. If we had to justify the truth of this
statements, we wouldn’t have to gather experiential data about bachelors.

Most of our knowledge is a posteriori — based on sense experience. “Sense
experience” here covers the five “outer senses” (sight, hearing, smell, taste, and
touch). It also covers “inner sense” (the awareness of our own thoughts and
feelings) and any other experiential access to the truth that we might have
(perhaps mystical experience or extrasensory perception).

Logical and mathematical knowledge is generally a priori. To test the validity
of an argument, we don’t go out and do experiments. Instead, we just think and
reason; sometimes we write things out to help our thinking. The validity tests
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in this book are rational (a priori) methods. “Reason” in a narrow sense (in
which it contrasts with “experience”) deals with what we can know a priori.

A priori knowledge requires some experience. We can’t know that all bache-
lors are unmarried unless we’ve learned the concepts involved; this requires
experience of language and of (married and unmarried) humans. And knowing
that all bachelors are unmarried requires the experience of thinking. So a priori
knowledge depends somewhat on experience (and thus isn’t just something that
we’re born with). But it still makes sense to call such knowledge a priori.
Suppose we've gained the concepts using experience. Then to justify the claim
that all bachelors are unmarried, we don’t have to appeal to any further
experience, other than thinking. In particular, we don’t have to investigate
bachelors to see whether they’re all unmarried.'

Here are some further examples of statements known a priori:

“2=2" “If everything is green, this is green.”
“1>0” “If there’s rain, there’s precipitation.”
“All frogs are frogs.” “If this is green, this is colored.”

We also gave these as examples of analytic statements.

So far, we've used only analytic statements as examples of a priori know-
ledge and only synthetic statements as examples of a posteriori knowledge.
Some philosophers think both distinctions coincide; they think there’s only one
distinction, although it’s drawn in two ways. They suggest that:

analytic knowledge
synthetic knowledge

a priori knowledge
a posteriori knowledge

Is this view true? If it’s true at all, it isn’t true just because of how we defined

the terms. By our definitions, the basis for the analytic/synthetic distinction

differs from the basis for the a priori/a posteriori distinction. A statement is

analytic or synthetic depending on whether its denial is self-contradictory.

Knowledge is a posteriori or a priori depending on whether it rests on sense

experience. Our definitions leave it open whether the two distinctions coincide.
These two combinations are very common:

analytic a priori knowledge synthetic a posteriori knowledge

Most of our knowledge in math and logic is analytic and a priori. Most of our
scientific knowledge and everyday knowledge about the world is synthetic and
a posteriori. These next two combinations are more controversial:

" David Hume, who thought that all concepts come from experience, also defended a priori
knowledge. By comparing two empirical concepts, we can sometimes recognize that the empirical
conditions that would verify one (“bachelor”) would also verify the other (“unmarried”); so by
reflecting on our concepts, we can see that all bachelors must be unmarried.
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analytic a posteriori knowledge synthetic a priori knowledge

Can we know any analytic statements a posteriori? It seems that we can. “mis a
little over 3” is presumably an analytic truth that can be known either by
a priori calculations (the more precise way to compute 1) — or by measuring
circles empirically (as the ancient Egyptians did). And “It’s raining or not
raining” is an analytic truth that can be known either a priori (and justified by
truth tables, see Section 6.6) — or by deducing it from the empirical statement
“It’s raining.”

But perhaps any analytic statement that is known a posteriori also could be
known a priori. This claim seems very plausible. Saul Kripke has questioned it,
but his arguments are too complex to consider here."

The biggest controversy has raged over this question: “Do we have any syn-
thetic a priori knowledge?” This is asking whether there is any statement A
such that:

e A is synthetic (neither self-contradictory to affirm nor self-
contradictory to deny),

e we know A to be true, and

e our knowledge of A is based on reason (not on sense experience)?

In one sense of the term, an empiricist is one who rejects such knowledge — and
who thus limits what we can know by pure reason to analytic statements. By
contrast, a rationalist is one who accepts such knowledge — and who thus gives
a greater scope to what we can know by pure reason.” Our view on this issue
has an important impact on the rest of our philosophy.

Empiricists deny the possibility of synthetic a priori knowledge for two main
reasons. First, it’s difficult to understand how there could be such knowledge.
Analytic a priori knowledge is fairly easy to grasp. Suppose a statement is true
simply because of the meaning and logical relations of the concepts involved;
then we can know it in an a priori fashion by reflecting on these concepts and
logical relations. But suppose a statement could logically be either true or false.
How could we then possibly know by pure thinking which it is?

Second, those who claim to know synthetic a priori truths don’t agree much
on what these truths are. They just seem to follow their prejudices and call
them “deliverances of reason.”

Rationalists affirm the existence of synthetic a priori knowledge for two
main reasons. First, the opposite view (at least if it’s claimed to be known)
seems self-refuting. Consider empiricists who claim to know this to be true:

" Or perhaps he is claiming that there are non-analytic metaphysical necessities (such as that
water is H,0) that are a posteriori. See his Naming and Necessity (Cambridge, Mass.: Harvard
}Jniversity Press, 1980).

More broadly, empiricists are those who emphasize a posteriori knowledge, while rationalists
are those who emphasize a priori knowledge.
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“There’s no synthetic a priori knowledge.”

Any knowledge of this would have to be synthetic a priori. For the statement is
synthetic (it isn’t true by how we defined the terms “synthetic” and “a priori,”
and it isn’t self-contradictory to deny). And it would have to be known a priori
(since we can’t justify it by sense experience). So the empiricist’s claim would
have to be synthetic a priori knowledge, the very thing it rejects.

Second, we seem to have synthetic a priori knowledge of various truths, such
as the following:

If you believe that you see an object to be red and you have no
special reason for doubting your perception [e.g., that the lighting
is strange or that you're taking mind-altering drugs], then it’s
reasonable for you to believe that you see an actual red object.

This claim is synthetic; it isn’t true because of how we’ve defined terms — and
skeptics who think that all their perceptions may be delusive can deny it
without self-contradiction. It’s presumably known to be true; if we didn’t know
truths like this one, then we couldn’t justify any empirical beliefs. And it’s
known a priori; it can’t be based on sense experience — instead, knowledge from
sense experience is based on truths like this one. So we have synthetic a priori
knowledge of this claim. So there is synthetic a priori knowledge.

The dispute over synthetic a priori knowledge influences how we do philoso-
phy. Consider this question: Can basic ethical principles be known a priori?
Empiricists answer no; so they think knowledge of basic ethical principles is
either empirical or non-existent. But rationalists can (and often do) think that
we know basic ethical truths a priori, from reason alone (either through
intuition or through some rational consistency test).

3.7a Exercise

Suppose we knew each of these statements to be true. Would our knowledge likely be a
priori or a posteriori? Take the various terms in their most natural senses. Some
examples are controversial.

All triangles are triangles. This would be known a priori.

Use the examples from Section 3.6a.



CHAPTER 4

Fallacies and Argumentation

his chapter has five related topics. These deal with characteristics of a good
argument, recognizing common fallacies, avoiding inconsistency, devel-
oping your own arguments, and analyzing arguments that you read.

41 Good arguments

A good argument, to be logically correct and to fulfill the purposes for which
we use arguments, should:

1. be deductively valid (or inductively strong) and have all true premises;

2. have its validity and truth-of-premises be as evident as possible to the
parties involved;

3. be clearly stated (using understandable language and making clear
what the premises and conclusion are);

4. avoid circularity, ambiguity, and emotional language; and

5. be relevant to the issue at hand.

First, a good argument should be deductively valid (or inductively strong —
see Chapter 5) and have all true premises. We often criticize an argument
by trying to show that the conclusion doesn’t follow from the premises or that
one or more of the premises are false.

Second, a good argument should have its validity and truth-of-premises be
as evident as possible to the parties involved. Arguments are less effective if
they presume ideas that others see as false or controversial. Ideally, we’d like to
use only premises that everyone will accept as immediately obvious; but in
practice, this is too high an ideal. We often appeal to premises that will only be
accepted by those of similar political, religious, or philosophical views. And
sometimes we appeal to hunches, like “I can get to the gun before the thief
does”; while not ideal, this may be the best we can do at a given moment.

Third, a good argument should be clearly stated; it should use understand-
able language and make clear what the premises and conclusion are. Obscure or
overly complex language makes reasoning harder to grasp.

When we develop an argument, a good strategy is to put it on paper in a pre-
liminary way and then reread it several times trying to make improvements.
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Try to express the ideas more simply and clearly, and think how others may
object or misunderstand. Often ideas emerge in a confused form; clarity comes
later, after much hard work. While mushy thinking is often unavoidable in the
early development of an idea, it isn’t acceptable in the final product.

People often argue without making clear what their premises and conclu-
sions are; sometimes we get stream-of-consciousness ramblings sprinkled with
an occasional “therefore.” While this is unacceptable, a good argument needn’t
spell everything out; it’s often fine to omit premises that are obvious to the
parties involved. If I'm hiking on the Appalachian Trail, I might say this to my
hiking partner: “We can’t still be on the right trail, since we don’t see white
blazes on the trees.” This is fine if my partner knows that we’d see white blazes
if we were on the right trail; then the full argument would be pedantic:

We don't see white blazes on the trees.
If we were still on the right trail, then
we’d see white blazes on the trees.
. We aren’t still on the right trail.

In philosophy, it’s wise to spell out all our premises, since implicit ideas are
often crucial but unexamined. Suppose someone argues: “We can’t be free,
since all our actions are determined.” This assumes the italicized premise:

All human actions are determined.
No determined action is free.
.. No human actions are free.

We should be aware that we’re assuming this controversial premise.

So a good argument should be valid (or inductively strong) and have all true
premises, this truth and validity should be evident, and the argument should be
clearly stated. Our final conditions say that a good argument should (4) avoid
circularity, ambiguity, and emotional language; and (5) be relevant to the issue
at hand. Five common fallacies tie into these final conditions.

Our first fallacy is circularity:

An argument is circular A series of arguments is circular if it uses
if it presumes the truth  a premise to prove a conclusion — and then
of what is to be proved. uses that conclusion to prove the premise.

“The soul is immortal because it can’t die” is circular; the premise here just
repeats the conclusion in different words — so the argument takes for granted
what it’s supposed to prove. A circular series of arguments might say: “A is
true because B is true, and B is true because A is true.” A circular argument is
also said to be question begging; this differs from the new (and somewhat
confusing usage) in which “begging a question” means “raising a question.”
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Here’s a second fallacy, and a crude argument that exemplifies the fallacy:

An argument is ambiguous if it Love is an emotion.
changes the meaning of a term God is love.
or phrase within the argument. .. God is an emotion.

Premise 1 requires that we take “love” to mean “the feeling of love” — which
makes premise 2 false or doubtful. Premise 2 requires that we take “love” to
mean “a supremely loving person” or “the source of love” — which makes
premise 1 false or doubtful. So we can have both premises clearly true only by
shifting the meaning of “love.” Ambiguity is also called equivocation.

Unclear sentence structures can bring ambiguities. For example, “pretty little
girls’ camp” can mean “camp for little girls who are pretty,” “pretty camp for
little girls,” or “pretty camp that is little and for girls.”

It’s important to avoid emotionally slanted terms when we reason:

To appeal to emotion is to stir up feelings
instead of arguing in a logical manner.

Students, when asked to argue against a theory, often just describe the theory
in derogatory language; so a student might dismiss Descartes by calling his
views “superficial” or “overly dualistic.” But such verbal abuse doesn’t give
any reason for thinking a view wrong. Often the best way to argue against a
theory is to find some false implication and then reason as follows:

If the theory is true, then this other thing also would be true.
This other thing isn’t true.
.. The theory isn’t true.

Recall that an argument consists of premises and a conclusion.

Our last condition says that a good argument must be relevant to the issue at
hand. A clearly stated argument might prove something and yet still be defect-
ive, since it may be beside the point in the current context:

An argument is beside the point if it argues for
a conclusion irrelevant to the issue at hand.

Hitler, when facing a group opposed to the forceful imposition of dictatorships,
sidetracked their attention by attacking pacifism; his arguments, even if sound,
were beside the point. Such arguments are also called red herrings, after a
practice used in training hunting dogs: a red herring fish would be dragged
across the trail to distract the dog from tracking an animal. In arguing, we must
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keep the point at issue clearly in mind and not be misled by smelly fish.

Students sometimes use this “beside the point” label too broadly, to apply to
almost any fallacy. Keep in mind that this fallacy isn’t about the premises being
irrelevant to the conclusion. Instead, it’s about the conclusion (regardless of
whether it’s proved) being irrelevant to the issue at hand. To take another
example, suppose a politician in a debate is asked “Where do you stand about
the proposed tax cuts?” but evades answering, instead cleverly shifting to the
issue of how we need a strong military. These statements are beside the point,
since they don’t answer the question.

One common form of this fallacy has its own name:

A straw man argument misrepresents an opponent’s views.

This is common in politics. Candidate A for mayor suggests cutting a few
seldom-used stations on the rapid transit system. Then candidate B’s campaign
ad expresses shock that A wants to dismantle the whole transit system, which
so many citizens depend on; the ad attacks, not what A actually holds, but only
a “straw man” — a scarecrow of B’s own invention. Campaign ads that distort
an opponent’s view have recently gotten so bad that “fact checkers” and “truth
squads” have arisen to point out misleading language and downright falsehoods
— regardless of which side engages in these.

Let’s return to our discussion of good arguments. Briefly, a good argument is
valid (or inductively strong) and has all true premises; has this validity and
truth be as evident as possible to the parties involved; is clearly stated; avoids
circularity, ambiguity, and emotional language; and is relevant to the issue.

A good argument normally convinces others, but it need not. Some people
aren’t open to rational argument on many issues. Some believe that the earth is
flat, despite good arguments to the contrary. On the other hand, bad arguments
sometimes convince people. Hitler’s beside the point fallacy and the candidate’s
straw man fallacy can mislead and convince. Studying logic can help protect us
from bad reasoning. The more people can distinguish good from bad reasoning,
the less will politicians and others be able to promote causes by bad reasoning.

“Proot” is roughly like “good argument.” But we can prove something even
if our argument is unclear, contains emotional language, or is irrelevant to the
issue at hand. And a proof must be very strong in its premises and in how it
connects the premises to the conclusion; for the latter reason, it seems wrong to
call inductive arguments “proofs.” So we can define a proof as a non-circular,
non-ambiguous, deductively valid argument with clearly true premises. A
refutation of a statement is a proof of the statement’s denial.

“Proof” can have other meanings. Chapters 7 to 14 use “proof” in the tech-
nical sense of “formal proof,” to cover logical derivations that follow certain
specified rules. And Exercise 3.5a explained that “prove” could have various
meanings in the question, “Can we prove that there are external objects?” The
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word “proof” has a cluster of related meanings.

Students often misuse the words “prove” and “refute.” These words proper-
ly apply only to successful arguments. If you prove something, it’s true — and
you've shown that it’s true. If you refute something, it’s false — and you've
shown that it’s false. Compare these two:

"

i) ro is, “Hume argued for this, but
but Kant refute ” Kant criticized his reasoning.”

The first is self-contradictory, since it implies that Hume’s claim is both true
and false — and that Hume showed it was true and Kant showed it was false.

4.2 Informal fallacies

A fallacy is a deceptive error of thinking; an informal fallacy is a fallacy that
isn’t covered by some system of deductive or inductive logic. In working out
the conditions for a good argument, we introduced five informal fallacies:
circular, ambiguous, appeal to emotion, beside the point, and straw man. We
now add thirteen more, loosely divided into three groups. Bear in mind that
there are many additional informal fallacies that aren’t listed here. This section
focuses on only some of the more common informal fallacies.

Our first group includes six fallacies that are neatly expressed in a premise—
conclusion format. This one, with an example, appeals to our herd instincts:

Most people think Wheaties
is very nutritious.
.. Wheaties is very nutritious.

Appeal to Most people believe A.
the crowd .. Ais true.

Despite popular opinion, perhaps influenced by health-oriented advertising,
Wheaties cereal could have little nutritional value. Discovering its nutritional
value requires checking its nutrient content; group opinion proves nothing.
When we think about it, we all recognize the fallacy here; yet group opinion
still may sway us. Reasoning that we know to be flawed may continue to
influence us. We humans are only partially rational.

The opposition fallacy comes from dividing people into “our group” (which
has the truth) and “our opponents” (who are totally wrong):

Those blasted liberals say
we should raise taxes.
.. We shouldn’t raise taxes.

Our opponents believe A.

Opposition - Alis false.

The problem here is that our opponents are often right.
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The genetic fallacy dismisses a belief on the basis of its origin:

Any psychologist would see
that you believe A because
of such and such.

o Ais false.

We can explain why
Genetic you believe A.
- Als false.

One who has superficially studied a little psychology may dismiss the views
of another in this way. An appropriate (but nasty) reply is, “And what is the
psychological explanation for why you confuse psychological explanations with
logical disproofs?” To show a belief to be false, we must argue against the
content of the belief; it isn’t enough to explain how the belief came to be.

This next one has two closely related forms:

No one has proved A. No one has proved there’s a God.
Appealto - Als false. .. There’s no God.
ignorance No one has disproved A. No one has proved there’s no God.
o Alis true. .. There’s a God.

Something that isn’t proved might still be true, just as something that isn’t
disproved might still be false. An “appeal to ignorance” must have one of these
forms; it isn’t just any case where someone speaks out of ignorance.

This next one uses a Latin name for “after this therefore because of this”:

Paul had a beer and then got 104%
on his logic test.
.. He got 104% because he had beer.

Post hoc ergo A happened after B.
propter hoc .. A was caused by B.

The premise was true (there were bonus points). Some students concluded: “So
if I have a beer before the test, I'll get 104% " and “If I have a six-pack, I'll get
624%."” Proving causal connections requires more than just the sequence of
two factors; the factors might just happen to have occurred together. It isn’t
even enough that factors always occur together; day always follows night, and
night always follows day, but neither causes the other. Proving causal connec-
tions is difficult (see Mill’s methods in Section 5.7).

This next one is also called division-composition:

This is F. My essay is good.
Part- - Every part of this is F. .. Every sentence of my essay is good.
whole Every part of this is F. Every sentence of my essay is good.

. This is F. . My essay is good.
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The first argument is wrong because an essay might be good despite having
some poor sentences. The second is wrong because each sentence of the essay
might be good without the essay as a whole being good; the well-written
individual sentences might not make sense together. So something might be
true of a whole without being true of the parts; and something might be true of
the parts without being true of a whole. A property that characterizes a whole
but not any of its parts is sometimes called an emergent property; for example,
being alive is an emergent property possessed by a cell but not by any of its
component molecules — and water may be clear and wet without the individual
H,0 molecules being clear or wet. More controversially, some say thinking is
an emergent property possessed by the brain but not by any of its cells.

In rare cases, these fallacy forms might be abbreviated forms of good reason-
ing. Suppose you know that people in your society almost never have false
beliefs; then this “appeal to the crowd” could be correct inductive reasoning:

Almost always, what most people in my society believe is true.
Most people in my society believe A.
This is all we know about the matter.

. Probably A is true.

Or suppose you know that your opponent Jones is always wrong. Then this
could be sound reasoning: “Everything Jones says is false, Jones says A, so A is
false.” But correct forms of these six fallacy forms are unusual in real life.

Our next group contains three types of reasoning that have common correct
and fallacious forms. This first type of reasoning appeals to expert opinion:

Appeal to authority — correct form:
. Incorrect forms omit
X holds that A is true. premise 2 or 3, or

X is an authority on the subject. conclude that A must
The consensus of authorities agrees with X.  pe trye.
. There’s a presumption that A is true.

Your doctor tells you A.
She’s an authority on the subject. € correct
The other authorities agree with her. € form

". There’s a presumption that A is true.

This conclusion means that we ought to believe A unless we have special
evidence to the contrary. If our doctor is a great authority and the consensus of
authorities is large, then the argument becomes stronger; but it’s never totally
conclusive. All the authorities in the world might agree on something that they
later discover to be wrong; so we shouldn’t think that something must be so
because the authorities say it is. It’s also wrong to appeal to a person who isn't
an authority in the field (a sports hero endorsing coffee makers, for example).
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And finally, it’s weak to appeal to one authority (regarding the safety of an
atomic power plant, for example) when the authorities disagree widely. The
appeal to authority can go wrong in many ways. Yet many of our trusted
beliefs (that Washington was the first US president, for example, or that there’s
such a country as Japan) rest quite properly on the say so of others.

An “authority” might be a calculator or computer instead of a human. My
calculator has proved itself reliable, and it gives the same result as other reliable
calculators. So I believe it when it tells me that 679 - 177 = 120,183.

This next one uses a Latin name for “against the person” (which is opposed
to ad rem, “on the issue”):

Ad hominem — correct form: Incorrect forms use factors

X holds that A is true. irrelevant to rational com-

In holding this, X violates legitimate rational =~ Petence (for example, X is a
standards (for example, X is inconsistent, member of a hated group or
biased, or not correctly informed). beats his wife) or conclude

" X isn’t fully reasonable in holding A. that A is false.

Rick holds that people of this race ought to be treated poorly.
In holding this, Rick is inconsistent (because he doesn’t think
that he ought to be treated that way if he were in their exact
place) and so violates legitimate rational standards.
.. Rick isn’t fully reasonable in his views.

€ correct
€ form

A “personal attack” argument can be either legitimate or fallacious. In our
example, we legitimately conclude that Rick, because he violates rational stand-
ards, isn’t fully reasonable in his beliefs. It would be fallacious to draw the
stronger conclusion that his beliefs must be wrong; to show his beliefs to be
wrong, we must argue against the beliefs, not against the person. A more
extreme case of the ad hominem fallacy was exemplified by those Nazis who
argued that Einstein’s theories must be wrong since he was Jewish; being
Jewish was irrelevant to Einstein’s competence as a scientist.
This next form of reasoning lists and weighs reasons for and against:

Pro-con — correct form:
Incorrect form:

The reasons in favor of act A are ....

The reasons against act A are ...

The former reasons outweigh the latter.
. Act A ought to be done.

The reasons in favor of
act A are ....
. Act A ought to be done.
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The reasons in favor of getting an internal-frame backpack are ....
The reasons against getting an internal-frame backpack are .... € correct
The former reasons outweigh the latter. € form

". T ought to get an internal-frame backpack.

People sometimes make decisions by folding a piece of paper in half and listing
reasons in favor on one side and reasons against on the other; then they decide
intuitively which side has stronger (not necessarily more) reasons. This method
forces us to look at both sides of an issue. In the incorrect form, we just look at
half of the picture; we say that you should do this (because of such and such
advantages) or that you shouldn’t do it (because of such and such disadvan-
tages). This fallacy is also called “one-sided” or “stacking the deck.”

We can expand our three correct forms into standard inductive and deductive
arguments. A correct appeal to authority becomes a strong inductive argument
if we add this inductively confirmed premise: “The consensus of authorities on
a subject is usually right.” Correct ad hominem arguments become deductively
valid if we add: “Anyone who, in believing A, violates legitimate rational
standards is thereby not fully reasonable in believing A.” And correct pro-con
arguments become deductively valid if we add: “If the reasons in favor of A
outweigh the reasons against A, then A ought to be done.”

Our final group has four miscellaneous fallacies. Here’s the first fallacy
(which is also called false dilemma):

Black-and-white thinking oversimplifies by assuming
that one or another of two extreme cases must be true.

One commits this fallacy in thinking that people must be logical or emotional,
but can’t be both. My thesaurus lists these terms as having opposite meanings;
but if they really had opposite meanings, then no one could be both at once —
which indeed is possible. In fact, all four combinations are common:

logical and emotional illogical and emotional
logical and unemotional illogical and unemotional

People who think in a black-and-white manner prefer simple dichotomies, like
logical-emotional, capitalist-socialist, or intellectual-jock. Such people have a
hard time seeing that the world is more complicated than that.

This next fallacy is also called hasty generalization:

To use a false stereotype is to assume that the members of
a certain group are more alike than they actually are.

People commit this fallacy in thinking that all Italians exist only on spaghetti,
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that all New Yorkers are uncaring, or that all who read Karl Marx want to
overthrow the government. False stereotypes can be detrimental to the stereo-
typed. A study compared scores on a math test of two otherwise identical
groups of young girls; just the first group was told beforehand that girls are
genetically inferior in math — and this group did much worse on the test.

This next fallacy substitutes violence for reasoning:

To appeal to force is to use threats or
intimidation to get a conclusion accepted.

A parent might say, “Just agree and shut up!” Parents and teachers hold
inherently intimidating positions and are often tempted to appeal to force.
This last fallacy is also called trick question:

A complex question is a question that assumes
the truth of something false or doubtful.

The standard example is: “Are you still beating your wife?” A “yes” implies
that you still beat your wife, while a “no” implies that you used to beat her.
The question combines a statement with a question: “You have a wife and used
to beat her; do you still beat her?” The proper response is: “Your question
presumes something that’s false, namely that I have a wife and used to beat
her.” Sometimes it’s misleading to give a “yes” or “no” answer.

42a Exercise —also LogiCola R

Identify the fallacies in the following examples. Not all are clear-cut; some examples
are controversial and some commit more than one fallacy. All the examples here are
fallacious. Use these labels to identify the fallacies:

aa = appeal to authority am = ambiguous ge = genetic
ac = appeal to the crowd bp = beside the point op = opposition
ae = appeal to emotion bw = black and white pc = pro-con
af = appeal to force ci =circular ph =post hoc
ah = ad hominem ¢q = complex question pw = part-whole
ai = appeal to ignorance fs = false stereotype sm = straw man
This sports hero advertises This is an incorrect appeal to
a popcorn popper on TV. authority. There’s no reason
He says it’s the best popcorn to think the sports hero is an
popper, so this must be true. authority on popcorn poppers.

1. Are you still wasting time with all that book-learning at the university?
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The Bible tells the truth because it's God’s word. We know the Bible is God's
word because the Bible says so and it tells the truth.

You should vote for this candidate because she’s intelligent and has much
experience in politics.

The Equal Rights Amendment was foolish because its feminist sponsors were
nothing but bra-less bubbleheads.

No one accepts this theory anymore, so it must be wrong.

Either you favor a massive arms buildup, or you aren’t a patriotic American.

The president’s veto was the right move. In these troubled times we need decisive
leadership, even in the face of opposition. We should all thank the president for
his courageous move.

Each member of this team is unbeatable, so this team must be unbeatable.

My doctor told me to lose weight and give up smoking. But she’s an overweight
smoker herself, so I can safely ignore her advice.

Belief in God is explained in terms of one’s need for a father figure; so it’s false.
There are scientific laws. Where there are laws there must be a lawgiver. Hence
someone must have set up the scientific laws to govern our universe, and this
someone could only be God.

The lawyer for the defense claims that there’s doubt that Smith committed the
crime. But, I ask, are you going to let this horrible crime go unpunished because
of this? Look at the crime; see how horrible it was! So you see clearly that the
crime was horrible and that Smith should be convicted.

Free speech is for the common good, since unrestrained expression of opinion is
in people’s interest.

This is a shocking and stupid proposal. Its author must be either a dishonest bum
or a complete idiot.

Aristotle said that heavy objects fall faster than light ones, so it must be true.
Each of these dozen cookies (or drinks) by itself isn’t harmful; one little one won't
hurt! Hence having these dozen cookies (or drinks) isn't harmful.

Before Barack Obama became the Democratic candidate for US president, he ran
in a series of primary elections. He noted that he played basketball before the
Towa primary, and then won the vote, while he neglected to play before the New
Hampshire primary, and then lost. He concluded (in jest) “At that point I was
certain that we had to play on every primary.”

Only men are rational animals. No woman is a man. Therefore no woman is a
rational animal.

I'm right, because you flunk if you disagree with me!

The discriminating backpacker prefers South Glacier tents.

Those who opposed the war were obviously wrong; they were just a bunch of
cowardly homosexual Communists.

We should legalize gambling in our state, because it would bring in new tax
revenue, encourage tourists to come and spend money here, and cost nothing
(just the passing of a new law).

Do you want to be a good little boy and go to bed?

This man is probably a Communist. After all, nothing in the files disproves his
Communist connections.
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26.
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32.

33.
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48.
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50.

51.
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People who read Fortune magazine make a lot of money. So if I subscribe to
Fortune, then I too will make a lot of money.

Feminists deny all difference between male and female. But this is absurd, as
anyone with eyes can see.

Each part of life (eyes, feet, and so on) has a purpose. Hence life itself must have a
purpose.

So you're a business major? You must be one of those people who care only
about the almighty dollar and aren’t concerned about ideas.

My opponent hasn’t proved that I obtained these campaign funds illegally. So we
must conclude that I'm innocent.

Those dirty Communists said that we Americans should withdraw from the
Panama Canal, so obviously we should have stayed there.

Karl Marx was a personal failure who couldn’t even support his family, so his
political theory must be wrong.

Religion originated from myth (which consists of superstitious errors). So reli-
gion must be false.

Suzy brushed with Ultra Brilliant and then attracted boys like a magnet! Wow —
I'm going to get some Ultra Brilliant. Then I'll attract boys too!

Did you kill the butler because you hated him or because you were greedy?

My parents will be mad at me if I get a D, and I'll feel so stupid. Please? You
know how I loved your course. I surely deserve at least a C.

Miracles are impossible because they simply can’t happen.

I figure that a person must be a Communist if he doesn’t think the American
free-enterprise system is flawless and the greatest system in the world.

Everyone thinks this beer is simply the best. So it must be the best.

We ought to oppose this, since it’s un-American.

Practically every heroin addict first tried marijuana. Therefore, marijuana causes
heroin addiction.

Most college students are mainly concerned with sports, liquor, and sex. So this is
normal. But Duane is mainly concerned with poetry. So he must be abnormal and
thus unhealthy.

Each of the things in my backpack is light, so my loaded backpack must be light.
You're wrong in disagreeing with me, because what I said is true.

Everyone thinks the Democrat is the better candidate, so it must be true.

We should reject Mendel’s genetic theories, since he was a monk and thus
couldn’t have known anything about science.

Every time I backpack it seems to rain. I'm going backpacking next week. So this
will cause it to rain.

It hasn’t been proved that cigarettes are dangerous, so it’s only reasonable to
conclude that they aren’t dangerous.

In a commercial filled with superb scenery, sexy girls, and soft music: “Buy a
Ford Mustang — it’s a super car!”

Atheism is absurd. Atheists deny God because they can’t see him. But who has
seen electrons either?

President George W. Bush was in office for several years, and then the financial
crisis occurred in 2008. Therefore the crisis occurred because Bush was in office.
Do you support freedom and the unrestricted right to buy weapons?
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We don’t know how the first forms of life could have emerged by natural causes
from the primeval chemical soup that covered the earth. So we must assume that
they didn’t emerge by natural causes; so they had to have had a divine origin.
Since no atom in this rock is heavy or green, this rock cannot be heavy or green.
That car can’t be any good, since it was made in Detroit.

All doctors are men with medical degrees. But no woman is a man with a medical
degree. Therefore, no woman is a doctor.

If you don’t keep quiet about our bank’s dishonest practices, you're apt to lose
your job.

A black cat crossed my path, and then later I flunked my logic test. So this proves
that black cats are unlucky.

Either you respect and agree with your teacher, or you're insolent and don't
deserve a good grade.

In spite of warnings from lifeguards, my girlfriend went swimming without a
worry. She said that she didn’t have to worry about man-eating sharks.

Will you contribute to our collection for famine relief, or are you insensitive to
the suffering of other people?

4.2b  Another Fallacy Exercise — also LogiCola R

1.

10.

11.

12.

13.

When are we going to guarantee all the people of this country the health care that
they deserve?

When are we going to understand that the government cannot afford to pay for
universal health care?

The professor’s letter of recommendation said, “I cannot praise this student’s
study habits too highly.”

No one has proven that humans are causing global warming; so we should
assume that the heating of the earth has purely natural causes.

Christians are peaceful, Muslims are terrorists.

I never had problems with headaches before I studied logic. So studying logic
must be the cause of my headaches.

This candidate’s ideas are really scary; don’t they make you afraid? I fear what
would happen to our country if this candidate were elected.

Charles Darwin, who came up with the theory of evolution, presumably thought
that his grandfather was a monkey.

You ask me why I deposited the company funds in my personal banking account.
But why are you so doubtful about my integrity? Don’t you believe that we all
need to be more trusting?

American military experts testified in the first decade of the 21st century that
Iraq was developing weapons of mass destruction; so this must be true.

If all persons in a group work to maximize their individual self-interest, then the
group is working effectively to maximize its own self-interest.

The liberal elite media did it again! Those idiots are out to attack those of us who
have solid, pro-American values.

My mother demands that I clean up after I make waffles. She is an incredible
neatness freak! She wants me to devote my whole life to keeping her kitchen
spotless!
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Liberation theology got some of its concepts (like oppressive social structures)
from atheistic Marxists, and so these concepts should be rejected.

This backpacking tent is very lightweight, and so this is the one you should get.
Everyone knows there ain’t no gold in the Grand Canyon.

The Democrats want to raise tax rates on the rich and lower them on the middle
class. This is part of their plan to move the country into socialism.

No one has given conclusive evidence showing that aliens from outside our planet
didn’t land near Roswell in 1947. So we should believe the witnesses who say that
they encountered such aliens.

You should vote for me because I will lower your taxes.

Humans are “hardwired” so that, at least for the most part, they believe in God.
So belief in God is rational.

Humans are “hardwired” so that, at least for the most part, they believe in God.
So belief in God is irrational.

The second exam question asked me to describe Aristotle’s approach to ethics. But
since I didn’t know anything about this, I instead described Plato’s approach.
Those horrible city folk vote Democratic; so we country folk should vote Republi-
can.

If you don’t want to suffer an unfortunate accident, you'd better find my client
innocent.

We should take either all of the Bible literally or else none of literally.

Men are logical, women are emotional.

Since there’s no good evidence that there’s intelligent life in other parts of the
universe, it’s only reasonable to conclude that there’s no such life.

Since Martin Heidegger developed many of his ideas when he was a Nazi sup-
porter in Germany, we should disregard his ideas.

Harry Gensler, who authored the Routledge Introduction to Logic, wears sandals
with socks and claims that this is very fashionable; so this must be so.

We shouldn't listen when this Republican argues for tax relief for the rich; after
all, her family was very rich.

If you don’t buy some Girl Scout Cookies, I'll tell everyone how cheap you are.
My favorite Russian tennis star claims that Canon cameras are the best; so I plan
to get one.

Where did you hide the dead body of your murder victim?

I read on the Internet that global warming is a hoax; so this must be true.
Cheating on exams can’t be wrong; I mean, everyone does it.

The Republicans say that they are against “big government.” But what they
really want is to eliminate all social services for those in need, so that the rich can
become even richer.

Last night I shot a burglar in my pajamas. I don’t know how he got into my
pajamas.

Are you going to admit that you’re wrong?

Look at all the bad things that happened to our country while my opponent was
in office! If you don’t want to elect an official who'll bring about such bad things,
then you should vote against my opponent.

Everything in the universe has a cause; so the universe also has a cause.
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41. If you need another reference for my honesty, I can get Mariana Smith to vouch
for me. Oh, you've never heard of Mariana Smith? Well, I can vouch for her.

42. 1 installed LogiCola on my computer, and then two weeks later my hard disk
failed. LogiCola must be to blame!

43.  So, you ask, which of my campaign promises will have to wait if we don’t have
enough funds to fulfill them all? Instead of responding, I'd like to address what's
really troubling the people of this country, namely why the current administra-
tion is so dishonest.

44. Either you favor the Republicans or you aren’t patriotic.

45. T had foolish and immature ideas like yours when I was your age.

46. Ancient Romans to Christians: “If you refuse to renounce your faith and worship
the gods of Rome, we'll feed you to the lions.”

47.  All logicians are emotionless calculators.

48. When Harry Gensler baked his first batch of cookies, he used very good ingre-
dients. Therefore the cookies that he baked were very good.

49. We shouldn’t listen when this Democrat argues for tax relief for the poor; after
all, her family was very poor.

50. God must have created the world, since surely someone must have created it.

51. Most Americans supported President George W. Bush'’s invasion of Iraq, so this
invasion must have been a good thing.

52.  You should take Gensler’s logic course because he has a great sense of humor.

53. If you weren’t so stupid, you’d agree with me.

54. To a junior Member of Congress: “If you don’t vote for this Bill, you'll never be
appointed to any important committees.”

55.  Why does my opponent want to lead our country into socialism?

56. Since each cell in the human organism is incapable of thought, thus the human
organism itself is incapable of thought.

57. The Volkswagen was first developed by the Nazis, and so it must be an evil car.

58. Those crude country folk support this idea; so we city folk should be against it.

59. Dr Jones, you can’t prove that I didn’t come up independently with the same
essay that occurs with word-by-word similarity on the Internet. So you must
assume that I'm innocent of plagiarism.

60. Gensler’s logic book is the best. My proof is that it says so inside, on page 69.

4.3 Inconsistency

Inconsistency is the most important fallacy — the most important deceptive
error of thinking. Students writing on philosophical issues for the first time
often express inconsistent views; this example is typical:

Since morality is relative to culture, no duties bind universally. What's
right in one culture is wrong in another. Universal duties are a myth. Rela-
tivism should make us tolerant toward others; we can’t say that we’re right
and they’re wrong. So everyone ought to respect the values of others.'

' See my Ethics: A Contemporary Introduction, 2nd ed. (New York: Routledge, 2011), Chapter 2.
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Here the first statement is incompatible with the last:

1.  No duties bind universally.
2. Everyone ought to respect the values of others.

If everyone ought to respect the values of others, then some duties bind
universally. And if no duties bind universally, then neither does the duty to
respect others. This inconsistency isn’t trivial; it cuts deeply. The unexamined
views that we use to guide our lives are often radically incoherent; putting
these views into words often brings out their incoherence. The ancient Greek
philosopher Socrates was adept at showing people how difficult it was to have
consistent beliefs on the deeper questions of life.

Inconsistency is common in other areas too. Someone running for political
office might talk to environmentalists one day and to industrialists the next.
Each group might be told exactly what it wants to hear. The first group is told
“I'll support stronger clean-air standards”; the second is told “I'll try to lower
clean-air standards.” We can be sure that the politician, if elected, will violate
some of the promises. One can’t fulfill incompatible promises.

We often aren’t aware of our inconsistency. For example, one might believe
all three of these:

1.  Godis good.
2. Predestination is true. (God immediately causes everything that happens.)
3. God damns sinners to eternal punishment.

These three beliefs aren’t inconsistent in themselves. But the believer might
have other beliefs that add to these three to make an inconsistent set:

4. If predestination is true, then God causes us to sin.
5. If God causes us to sin and yet damns sinners to eternal punishment, then
God isn’t good.

This set of five beliefs is inconsistent. Beliefs 2 and 4 entail “God causes us to
sin.” This, with 3 and 5, entails “God isn’t good” — which contradicts 1. So the
five beliefs can’t all be true together. Someone who believes all five might not
be aware of the inconsistency; the beliefs might not have come together in the
person’s consciousness at the same time.

Inconsistency is a sign that our belief system is flawed and that we need to
change something. Logic can tell us that our belief system is inconsistent. But it
can’t tell us how to rearrange our beliefs to regain consistency; that’s up to us.

Controversies often arise when a set of individually plausible statements
can’t consistently be combined. Consider this group of statements:
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F = Some human actions are free.
D = All human actions are determined.
I = No determined actions are free.

Even though each claim by itself is plausible, the set is inconsistent. If we take
any two of the statements as premises, we can infer the denial of the third.
Hard determinists take D (determinism) and I (that determinism is incompati-
ble with free will) as premises. They conclude not-F (that we have no free will):

All human actions are determined. D
No determined actions are free. I
.. No human actions are free. .. Not-F

Indeterminists take F (free will) and T (that determinism is incompatible with
free will) as premises. They conclude not-D (the falsity of determinism):

Some human actions are free. F
No determined actions are free. I
.. Some human actions aren’t determined. .. Not-D

Soft determinists take F (free will) and D (determinism) as premises. They
conclude not-I (that determinism isn’t incompatible with free will):

Some human actions are free. F
All human actions are determined. D
. Some determined actions are free. .. Not-I

Each of the three arguments has plausible premises. All three arguments are
valid, but at most only one of them can have true premises.

The three arguments relate to each other in an interesting way. Each argu-
ment is a “turnaround” of the other two. An argument is a turnaround of
another argument if each results from the other by switching the denial of a
premise with the denial of the conclusion. Here is an example:

Hard determinism Indeterminism

D F
I :><: I
.. Not-F .. Not-D

As you'll see from the exercises, several classical philosophical disputes involve
turnaround arguments. In each dispute, we have a set of individually plausible
statements that can’t consistently be combined.

A single statement may be inconsistent with itself. The most interesting case
is that of a self-refuting statement — a statement that makes such a sweeping
claim that it ends up denying itself. Suppose I tell you this:
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Everything that I tell you is false.

Could this be true? Not if I tell it to you; then it has to be false. The statement
refutes itself. Here’s another example:

[ know that there’s no human knowledge.

This couldn’t be true. If it were true, then there would be some human know-
ledge — thus refuting the claim. A self-refuting claim often starts as a seeming-
ly big, bold insight. The bubble bursts when we see that it destroys itself.

Consistency relates ethical beliefs to actions in a special way. Suppose I be-
lieve that this man is bleeding. That belief doesn’t commit me, under pain of
inconsistency, to any specific act; how I live can’t be inconsistent with this
belief (taken by itself). But suppose I believe that I ought to call the doctor. This
ethical belief does commit me, under pain of inconsistency, to action. If I don’t
act to call the doctor, then the way I live is inconsistent with my belief. Consis-
tency requires a harmony between our ethical beliefs and how we live.

Many consistency arguments in ethics depend on the universalizability prin-
ciple, which is one of the few principles on which almost all philosophers agree.
Here’s one formulation of the principle:

Universalizability: Whatever is right (wrong, good, bad, etc.) in
one case also would be right (wrong, good, bad, etc.) in any exactly
or relevantly similar case, regardless of the individuals involved.

Here’s an example adapted from the Good Samaritan parable (Luke 10:30-5).
Suppose that, while I'm jogging, I see a man who’s been beaten, robbed, and
left to die. Should T help him, perhaps by making a phone call? T think of
excuses why I shouldn’t. I'm busy, don’t want to get involved, and so on. I say
to myself, “It would be all right for me not to help him.” But then I consider an
exactly reversed situation. I imagine myself in his place; I'm the one who’s
been beaten, robbed, and left to die. And I imagine him being in my place; he’s
jogging, sees me in my sad state, and has the same excuses. I ask myself,
“Would it be all right for this man not to help me in this situation? Surely
not!” But then I'm inconsistent. What's all right for me to do to another has to
be all right for the other to do to me in an imagined exactly reversed situation.’

4 3a Exercise

Construct a turnaround argument based on the three incompatible statements in the
box. Include statement C as a premise of your argument.

' For more on consistency in ethics, see Chapters 13 and 14 of this present book — and Chapters 7
to 9 of my Ethics: A Contemporary Introduction, 2nd ed. (New York: Routledge, 2011).
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A. There are no universal duties. Everyone ought to respect
B. Everyone ought to respect the dignity of others.
the dignity of others. If everyone ought to respect
C. 1If everyone ought to respect the dignity of others, then
the dignity of others, then there are universal duties.
there are universal duties. .. There are universal duties.

N

N

Construct a different turnaround argument based on the three statements in this
first box. Again, include statement C as a premise of your argument.
Construct a turnaround argument based on the four incompatible statements in
this second box. Include statement A as a premise of your argument.

A. If we have ethical knowledge, then either ethical truths
are provable or there are self-evident ethical truths.

B. We have ethical knowledge.

C. Ethical truths aren’t provable.

D. There are no self-evident ethical truths.

Following the directions in 2, construct a second such turnaround argument.
Following the directions in 2, construct a third such turnaround argument.
Construct a turnaround argument based on the three incompatible statements in

this third box.

A. All human concepts come from sense experience.
B. The concept of logical validity is a human concept.
C. The concept of logical validity doesn’t come from sense experience.

Following the directions in 5, construct a second such turnaround argument.
Following the directions in 5, construct a third such turnaround argument.

If an argument is valid, then is its turnaround necessarily also valid? Argue for
the correctness of your answer.

The next seven examples are self-refuting statements. Explain how each self-refutes.

9.
10.
11.
12.

13.

14.
15.

No statement is true.

Every rule has an exception.

One ought not to accept statements that haven’t been proved.

Any statement whose truth or falsity we can’t decide through scientific experi-
ments is meaning]less.

There’s no such thing as something being “true.” There are only opinions, each
being “true for” the person holding it, none being just “true.”

We can know only what’s been proved using experimental science. I know this.
It’s impossible to express truth in human concepts.
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4.4 Constructing arguments

This book presents many logical tools; these can help turn mushy thinking into
clear reasoning. You should use these logical tools where appropriate in your
own reading and writing.

Imagine that your teacher in business ethics gives you this assignment:

Suppose you work for a small, struggling company called Mushy
Software. You can get a lucrative contract for your company, but only
by bribing an official of Enormity Incorporated. Would it be right for
you to offer the bribe? Write a paper taking a position on this. Give a
clear argument explaining the reasoning behind your answer.

Many of your fellow students probably don’t even know what an argument is.
But you've studied logic; you know that an argument is a set of statements
divided into premises and a conclusion. The assignment tells you to construct a
valid argument along these lines:

[Insert plausible premise.]
[Insert plausible premise.]
.. Offering the bribe is/isn’t right.

Phrase your argument as clearly and simply as possible, and make sure that it’s
valid in some acceptable logical system. After sketching various arguments, you
might arrive at this (which is valid in syllogistic and quantificational logic):

No dishonest act is right.
Offering the bribe is a dishonest act.
.. Offering the bribe isn’t right.

When you propose an argument, it’s wise to ask how an opponent could object
to it. While the form here is clearly valid, there might be some difficulty with
the premises. How could an opponent attack the premises?

One way to attack a universal claim is to find a counterexample:

Counterexample

To refute “all A is B,” find something that’s A but not B.
To refute “no A is B,” find something that’s A and also B.

Premise 1 says “No dishonest act is right.” You could refute this by finding an
action that’s dishonest and also right. Can you think of any such action?
Imagine a case in which the only way to provide food for your starving family
is by stealing. Presumably, stealing here is dishonest but also right:
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This act of stealing is a dishonest act.
This act of stealing is right.
.. Some dishonest acts are right.

This is valid in syllogistic and quantificational logic. So if the premises here are
true, then premise 1 of your original argument is false.
Modus tollens gives another simple way to attack a claim:

Modus tollens

To refute claim A, find a clearly If A then B.
false claim B that A implies. Then Not-B.
argue as on the right: . Not-A.

Here you’d try to find some clearly false claim that one of the premises implies.
This argument seems to work:

If no dishonest act is right, then it wouldn’t be right to
steal food for your starving family when this is needed
to keep them from starving.

It would be right to steal food for your starving family
when this is needed to keep them from starving.

.. Some dishonest acts are right.

This is valid in propositional logic. If the premises are true, then premise 1 of
your original argument is false. This modus tollens objection is similar in
content to the counterexample objection, but phrased differently.

How can you respond to the objection? You have three options:

o Counterattack: Attack the arguments against your premise.

e Reformulate: Reword your original premises so they avoid the
objection but still lead to your conclusion.

e  Change strategy: Trash your argument and try another approach.

On the counterattack option, you’d maintain that the arguments against
your premise either are invalid or else have false premises. Here you might
claim that stealing is wrong in this hypothetical case. This would be biting the
bullet — taking a stand that seems to go against common sense in order to
defend your theory. Here you’d claim that it’s wrong to steal to keep your
family from starving; this is a difficult bullet to bite.

On the reformulate option, you’d rephrase premise 1 to avoid the objection
but still lead to your conclusion. You might add the italicized qualification:

No dishonest act that isn’t needed to avoid disaster is right.
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You’d have to explain what “avoid disaster” here means and you’d have to add
another premise that says “Offering the bribe isn’t needed to avoid disaster.”
Then you’d look for further objections to the revised argument.

On the change strategy option, you'd trash your original argument and try
another approach. You might, for example, argue that offering the bribe is right
(or wrong) because it’s legal (or illegal), or accords with (or violates) the self-
interest of the agent, or maximizes (or doesn’t) the long-term interests of
everyone affected by the action. Then, again, you’d have to ask whether there
are objections to your new argument.

As you refine your reasoning, it’s helpful to imagine a little debate going on.
First present your argument to yourself. Then pretend to be your opponent and
try to attack the argument. You might even enlist your friends to come up with
objections; that’s what professional philosophers do. Then imagine yourself
trying to reply to your opponent. Then pretend to be your opponent and try to
attack your reply. Repeat the process until you're content with the position
you're defending and the argumentation behind it.

443 Exercise

Give a valid argument with plausible premises for or against these statements. For this
exercise, you needn’t believe these premises, but you have to regard them as plausible.
Don’t forget what you learned in Chapter 3 (“Meaning and Definitions”) about the
need to understand what a statement means before you defend or attack it.

If ethical egoism is true, then it would be
right for Jones to torture and kill you if
this were in Jones’s self-interest.

It wouldn’t be right for Jones to torture and

(Thi.s is called ethical kill you if this were in Jones’s self-interest.

egoism.) .. Ethical egoism isn’t true.

Any act is right if
and only if it’s in the
agent’s self-interest.

Offering the bribe is in the agent’s self-interest.
Every act is right if and only if it’s legal.
All acts that maximize good consequences are right.
Offering the bribe maximizes the long-term interests of everyone concerned.
Offering the bribe is a dishonest act.
Some wrong actions are errors made in good faith.
No error made in good faith is blameworthy.
All socially useful acts are right.

9. No acts of punishing the innocent are right.
10. The belief that there is a God is unnecessary to explain our experience.
11.  All beliefs unnecessary to explain our experience ought to be rejected.
12.  All beliefs that give practical life benefits are pragmatically justifiable.
13. The idea of a perfect circle is a human concept.
14. The idea of a perfect circle doesn’t derive from sense experience.

PN L
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15. All ideas gained in our earthly existence derive from sense experience.

[I took many examples from Section 2.3a. The exercises in this book with English
arguments are a rich source of further problems for this exercise.]

45 Analyzing arguments

To get better at analyzing arguments, get into the habit of sketching out a
formal version of arguments that you read or hear. Often the arguments will
be as simple as a modus tollens (“If A then B, not-B, therefore not A”); but
sometimes they’ll get more complicated. It's important to listen and read
carefully, with the aim of getting at the heart of the reasoning.

Here are four steps that you may find helpful in analyzing arguments in
things you read. The steps are especially useful when you write an essay on an
author’s reasoning; but you also can use them to critique your own writing.
The steps assume that the passage contains reasoning (and not just description).

1.  Formulate the argument in English. Identify and write out the premises
and conclusion. Try to arrive at a valid argument expressed as clearly and
directly as possible. Use the principle of charity: interpret unclear reasoning
in the way that gives the best argument. Supply implicit premises where
needed, avoid emotional terms, and phrase similar ideas in similar words.
This step can be difficult if the author’s argument is unclear.

2. Translate into some logical system and test for validity. If the argument is
invalid, you might return to step 1 and try a different formulation. If you
can’t get a valid argument, you can skip the next two steps.

3. Identify difficulties. Star controversial premises. Underline obscure or
ambiguous terms; explain what you think the author means by these.

4. Appraise the premises. Try to decide if the premises are true. Look for
informal fallacies, especially circularity and ambiguity. Give further argu-
ments (your own or the author’s) for or against the premises.

Let’s try this on a famous passage from David Hume:

Since morals, therefore, have an influence on the actions and affections, it follows,
that they cannot be deriv’d from reason; and that because reason alone, as we have
already prov’d, can never have any such influence. Morals excite passions, and
produce or prevent actions. Reason of itself is utterly impotent in this particular.
The rules of morality, therefore, are not conclusions of our reason. No one, I
believe, will deny the justness of this inference; nor is there any other means of
evading it, than by denying that principle, on which it is founded. As long as it is
allow’d, that reason has no influence on our passions and actions, ‘tis in vain to
pretend, that morality is discover’d only by a deduction of reason. An active prin-
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. . . 1
ciple can never be founded on an inactive ....

First read the passage several times. Focus on the reasoning and try to put it
into words; it usually takes several tries to get a clear argument. Here our
argument might look like this:

All moral judgments influence our actions and feelings.
Nothing from reason influences our actions and feelings.
.. No moral judgments are from reason.

Next translate into some logical system and test for validity. Here we could use
either syllogistic or quantificational logic:

all Mis (x)(Mx 2 Ix)
noRisI ~(3x)(Rx - Ix)
.. .noMis R So~(3x)(Mx - Rx)

The argument tests out valid in either case.
Next identify difficulties. Star controversial premises and underline obscure
or ambiguous terms:

* All moral judgments influence our actions and feelings.
* Nothing from reason influences our actions and feelings.
.. No moral judgments are from reason.

Try to figure out what Hume meant by these underlined words. By “reason,”
Hume seems to mean “the discovery of truth or falsehood.” Thus we can
rephrase his argument as follows:

* All moral judgments influence our actions and feelings.

* No discovery of truth or falsehood influences our actions
and feelings.

.. No moral judgments are a discovery of truth or falsehood.

“Influences” also is tricky. “X influences Y” could have either of two meanings:

“X independently of “X when combined with
our desires influences Y.” our desires influences Y.”

Finally, appraise the premises. Since “influences” has two senses, we have to
appraise the premises using each sense. Taking “influences” in the first sense,
premise 1 means:

' David Hume, A Treatise of Human Nature (Oxford: Clarendon Press, 1888), page 457 (Book
II1, Part I, Section I).
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All moral judgments, independently of our
desires, influence our actions and feelings.

This seems false, since there are people who accept moral judgments but have
no desire or motivation to follow them; the actions and feelings of such a
person thus wouldn’t be influenced by these moral judgments. Taking “influ-
ences” in the second sense, premise 2 means:

No discovery of truth or falsehood, when combined
with our desires, influences our actions and feelings.

This also seems false. The discovery of the truth that this flame would burn our
finger, combined with our desire not to get burned, surely influences our
actions and desires. Hume’s argument is plausible because “influences” is
ambiguous. Depending on how we take this term, one premise or the other
becomes false or doubtful. So Hume’s argument is flawed.

Here we’ve combined formal techniques with informal ones (common-sense
judgments, definitions, and the fallacy of ambiguity). We've used these to
formulate and criticize an argument on the foundations of ethics. Our criti-
cisms, of course, might not be final. A Hume defender might attack our argu-
ments against Hume’s premises, suggest another reading of the argument, or
rephrase the premises to avoid our criticisms. But our criticisms, if clearly and
logically expressed, will help the discussion go forward. At its best, philosophi-
cal discussion involves reasoning together in a clear-headed, logical manner.

It’s important to be fair when we criticize the reasoning of others. Such criti-
cism can be part of a common search for truth; we shouldn’t let it descend into
a vain attempt to score points. In appraising the reasoning of others, we should
follow the same standards of fairness that we want others to follow in their
appraisal of our reasoning. Distortions and other fallacies are beneath the
dignity of beings, such as ourselves, who are capable of reasoning.



CHAPTER 5
Inductive Reasoning

Much of our everyday reasoning deals with probabilities. We observe
patterns and conclude that, based on these, such and such a belief is
probably true. This is inductive reasoning.

5.1 The statistical syllogism

The Appalachian Trail (AT), a 2,160-mile footpath from Georgia to Maine in
the eastern US, has a series of lean-to shelters. Suppose we backpack on the AT
and plan to spend the night at Rocky Gap Shelter. We’d like to know before-
hand whether there’s water (a spring or stream) close by. If we knew that all
AT shelters have water, or that none do, we could reason deductively:

All AT shelters have water. No AT shelters have water.
Rocky Gap is an AT shelter. Rocky Gap is an AT shelter.
.. Rocky Gap has water. .. Rocky Gap doesn’t have water.

Both are deductively valid. Both have a tight connection between premises and
conclusion; if the premises are true, the conclusion has to be true. Deductive
validity is an all-or-nothing affair. Deductive arguments can’t be “half-valid,”
nor can one be “more valid” than another.

In fact, most of the shelters have water, but a few don’t. Of the shelters that
I've visited, roughly 90 percent (depending on season and rainfall) have had
water. If we knew that 90 percent had water, we could reason inductively:

90 percent of AT shelters have water.

Rocky Gap is an AT shelter.

This is all we know about the matter.
.. Probably Rocky Gap has water.

This is a strong inductive argument. Relative to the premises, the conclusion is
a good bet. But it’s partially a guess; it could turn out false, even though the
premises are all true.

The “This is all we know about the matter” premise means “We have no
further information that influences the probability of the conclusion.” Suppose
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we just met a thirsty backpacker complaining that the water at Rocky Gap had
dried up; that would change the probability of the conclusion. The premise
claims that we have no such further information.

Two features set inductive arguments apart from deductive ones. (1) Induct-
ive arguments vary in how strongly the premises support the conclusion. The
premise “99 percent of AT shelters have water” supports the conclusion more
strongly than does “60 percent of AT shelters have water.” We have shades of
gray here — not the black and white of deductive validity/invalidity. (2) Even a
strong inductive argument has only a loose connection between premises and
conclusion. The premises make the conclusion at most only highly prob-
able; the premises might be true while the conclusion is false. Inductive
reasoning is a form of guessing based on recognizing a