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Basic Concepts

1.1 Arguments, Premises, and Conclusions

1.2 Recognizing Arguments

1.3 Deduction and Induction

1.4 Validity, Truth, Soundness, Strength, Cogency

1.5 Argument Forms: Proving Invalidity

1.6 Extended Arguments

1.1  Arguments, Premises, 
and Conclusions

 Read, study, reflect, and prepare for exams online, anytime, anywhere.

HOW LOGICAL ARE YOU? After a momentary absence, you return to your table in the library 
only to find your smartphone is missing. It was there just minutes earlier. You suspect the student 
sitting next to you took it. After all, she has a guilty look. Also, there is a bulge in her backpack 
about the size of your phone, and one of the pouches has a loose strap. Then you hear a “ring” come 
from the backpack—and it’s the same ringtone that you use on your phone. Which of these pieces of 
evidence best supports your suspicion? 

Find the answer on MindTap.

Logic may be defined as the organized body of knowledge, or science, that evalu-
ates arguments. All of us encounter arguments in our day-to-day experience. We 
read them in books and newspapers, hear them on television, and formulate them 
when communicating with friends and associates. The aim of logic is to develop a 
system of methods and principles that we may use as criteria for evaluating the ar-
guments of others and as guides in constructing arguments of our own. Among the 
benefits to be expected from the study of logic is an increase in confidence that we 
are making sense when we criticize the arguments of others and when we advance 
arguments of our own.
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An argument, in its simplest form, is a group of statements, one or more of which 
(the premises) are claimed to provide support for, or reasons to believe, one of the others 
(the conclusion). Every argument may be placed in either of two basic groups: those in 
which the premises really do support the conclusion and those in which they do not, 
even though they are claimed to. The former are said to be good arguments (at least to 
that extent), the latter bad arguments. The purpose of logic, as the science that evaluates 
arguments, is thus to develop methods and techniques that allow us to distinguish good 
arguments from bad.

As is apparent from the given definition, the term argument has a very specific 
meaning in logic. It does not mean, for example, a mere verbal fight, as one might 
have with one’s parent, spouse, or friend. Let us examine the features of this definition 
in greater detail. First of all, an argument is a group of statements. A statement is a 
sentence that is either true or false—in other words, typically a declarative sentence 
or a sentence component that could stand as a declarative sentence. The following 
 sentences are statements:

Chocolate truffles are loaded with calories.

Melatonin helps relieve jet lag.

Political candidates always tell the complete truth.

No wives ever cheat on their husbands.

Tiger Woods plays golf and Maria Sharapova plays tennis.

The first two statements are true, the second two false. The last one expresses two state-
ments, both of which are true. Truth and falsity are called the two possible truth  values 
of a statement. Thus, the truth value of the first two statements is true, the truth value 
of the second two is false, and the truth value of the last statement, as well as that of its 
components, is true.

Unlike statements, many sentences cannot be said to be either true or false. Ques-
tions, proposals, suggestions, commands, and exclamations usually cannot, and so are 
not usually classified as statements. The following sentences are not statements:

Where is Khartoum? (question)

Let’s go to a movie tonight. (proposal)

I suggest you get contact lenses. (suggestion)

Turn off the TV right now. (command)

Fantastic! (exclamation)

The statements that make up an argument are divided into one or more premises 
and exactly one conclusion. The premises are the statements that set forth the reasons 
or evidence, and the conclusion is the statement that the evidence is claimed to support 
or imply. In other words, the conclusion is the statement that is claimed to follow from 
the premises. Here is an example of an argument:

All film stars are celebrities.

Halle Berry is a film star.

Therefore, Halle Berry is a celebrity.

The first two statements are the premises; the third is the conclusion. (The claim that the 
premises support or imply the conclusion is indicated by the word “therefore.”) In this 
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argument the premises really do support the conclusion, and so the argument is a good 
one. But consider this argument:

Some film stars are men.

Cameron Diaz is a film star.

Therefore, Cameron Diaz is a man.

In this argument the premises do not support the conclusion, even though they are 
claimed to, and so the argument is not a good one.

One of the most important tasks in the analysis of arguments is being able to distin-
guish premises from conclusions. If what is thought to be a conclusion is really a prem-
ise, and vice versa, the subsequent analysis cannot possibly be correct. Many  arguments 
contain indicator words that provide clues in identifying premises and conclusion. Some 
typical conclusion indicators are

therefore accordingly entails that

wherefore we may conclude hence

thus it must be that it follows that

consequently for this reason implies that

we may infer so as a result

Whenever a statement follows one of these indicators, it can usually be identified as 
the conclusion. By process of elimination the other statements in the argument are the 
premises. Example:

Tortured prisoners will say anything just to relieve the pain. Consequently, torture is not 

a reliable method of interrogation.

The conclusion of this argument is “Torture is not a reliable method of interrogation,” 
and the premise is “Tortured prisoners will say anything just to relieve the pain.”

Premises

Conclusion

Claimed
evidence

What is claimed to follow
from the evidence

If an argument does not contain a conclusion indicator, it may contain a premise 
indicator. Some typical premise indicators are

since in that seeing that

as indicated by may be inferred from for the reason that

because as inasmuch as

for given that owing to
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Any statement following one of these indicators can usually be identified as a premise. 
Example:

Expectant mothers should never use recreational drugs, since the use of these drugs can 

jeopardize the development of the fetus.

The premise of this argument is “The use of these drugs can jeopardize the  development of 
the fetus,” and the conclusion is “Expectant mothers should never use recreational drugs.”

In reviewing the list of indicators, note that “for this reason” is a conclusion  indicator, 
whereas “for the reason that” is a premise indicator. “For this reason” (except when fol-
lowed by a colon) means for the reason (premise) that was just given, so what follows 
is the conclusion. On the other hand, “for the reason that” announces that a premise is 
about to be stated.

Sometimes a single indicator can be used to identify more than one premise. Con-
sider the following argument:

It is vitally important that wilderness areas be preserved, for wilderness provides essential 

habitat for wildlife, including endangered species, and it is a natural retreat from the stress 

of daily life.

The premise indicator “for” goes with both “Wilderness provides essential habitat for 
wildlife, including endangered species,” and “It is a natural retreat from the stress of 
daily life.” These are the premises. By method of elimination, “It is vitally important that 
wilderness areas be preserved” is the conclusion.

Some arguments contain no indicators. With these, the reader/listener must ask such 
questions as: What single statement is claimed (implicitly) to follow from the others? 
What is the arguer trying to prove? What is the main point in the passage? The answers 
to these questions should point to the conclusion. Example:

We must get serious about modernizing our nation’s crumbling infrastructure. Many of 

our bridges are practically falling down, and our transit system is in dire need of repair. 

Furthermore, making these improvements would create jobs for millions of workers.

The conclusion of this argument is the first statement, and all of the other statements 
are premises. The argument illustrates the pattern found in most arguments that lack in-
dicator words: The intended conclusion is stated first, and the remaining statements are 
then offered in support of this first statement. When the argument is restructured ac-
cording to logical principles, however, the conclusion is always listed after the premises:

P
1
: Many of our bridges are practically falling down.

P
2
: Our transit system is in dire need of repair.

P
3
:  Making these improvements would create jobs for millions of workers.

C:  We must get serious about modernizing our nation’s crumbling infrastructure.

When restructuring arguments such as this, one should remain as close as possible 
to the original version, while at the same time attending to the requirement that prem-
ises and conclusion be complete sentences that are meaningful in the order in which 
they are listed.

Note that the first two premises are included within the scope of a single sentence 
in the original argument. For the purposes of this chapter, compound arrangements of 
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statements in which the various components are all claimed to be true will be consid-
ered as separate statements.

Passages that contain arguments sometimes contain statements that are neither 
premises nor conclusions. Only statements that are actually intended to support the 
conclusion should be included in the list of premises. If, for example, a statement serves 
merely to introduce the general topic, or merely makes a passing comment, it should not 
be taken as part of the argument. Examples:

The claim is often made that malpractice lawsuits drive up the cost of health care. But if 

such suits were outlawed or severely restricted, then patients would have no means of 

recovery for injuries caused by negligent doctors. Hence, the availability of malpractice 

litigation should be maintained intact.

Massive federal deficits push up interest rates for everyone. Servicing the debt  

gobbles up a huge portion of the federal budget, which lowers our standard of living.  

And big deficits also weaken the value of the dollar. For these reasons, Congress must 

make a determined effort to cut overall spending and raise taxes. Politicians who ignore 

this reality imperil the future of the nation.

In the first argument, the opening statement serves merely to introduce the topic, so it 
is not part of the argument. The premise is the second statement, and the conclusion is 
the last statement. In the second argument, the final statement merely makes a passing 
comment, so it is not part of the argument. The premises are the first three statements, 
and the statement following “for these reasons” is the conclusion.

Closely related to the concepts of argument and statement are those of inference and 
proposition. An inference, in the narrow sense of the term, is the reasoning process 
expressed by an argument. In the broad sense of the term, “inference” is used inter-
changeably with “argument.” Analogously, a proposition, in the narrow sense, is the 
meaning or information content of a statement. For the purposes of this book, however, 
“proposition” and “statement” are used interchangeably.

Note on the History of Logic

The person who is generally credited as the father of logic is the ancient Greek philoso-
pher Aristotle (384–322 b.c.e.). Aristotle’s predecessors had been interested in the art of 
constructing persuasive arguments and in techniques for refuting the arguments of oth-
ers, but it was Aristotle who first devised systematic criteria for analyzing and evaluating 
arguments.

Aristotle’s chief accomplishment is called syllogistic logic, a kind of logic in which 
the fundamental elements are terms, and arguments are evaluated as good or bad  
depending on how the terms are arranged in the argument. Chapters 4 and 5 of this 
textbook are devoted mainly to syllogistic logic. But Aristotle also deserves credit for 
originating modal logic, a kind of logic that involves such concepts as possibility, neces-
sity, belief, and doubt. In addition, Aristotle catalogued several informal fallacies, a topic 
treated in Chapter 3 of this book.

After Aristotle’s death, another Greek philosopher, Chrysippus (280–206 b.c.e.), one of 
the founders of the Stoic school, developed a logic in which the fundamental elements were 
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whole propositions. Chrysippus treated every proposition as either true or false and devel-
oped rules for determining the truth or falsity of compound propositions from the truth or 
falsity of their components. In the course of doing so, he laid the foundation for the truth-
functional interpretation of the logical connectives presented in Chapter 6 of this book and 
introduced the notion of natural deduction, treated in Chapter 7.

For thirteen hundred years after the death of Chrysippus, relatively little creative work 
was done in logic. The physician Galen (c.e. 129–ca. 199) developed the  theory of the 
compound categorical syllogism, but for the most part philosophers confined themselves 
to writing commentaries on the works of Aristotle and Chrysippus. Boethius (ca. 480–524) 
is a noteworthy example.

The first major logician of the Middle Ages was Peter Abelard (1079–1142). Abelard 
reconstructed and refined the logic of Aristotle and Chrysippus as communicated by 
Boethius, and he originated a theory of universals that traced the universal character 
of general terms to concepts in the mind rather than to “natures” existing outside the 
mind, as Aristotle had held. In addition, Abelard distinguished arguments that are valid 
because of their form from those that are valid because of their content, but he held that 
only formal validity is the “perfect” or conclusive variety. This textbook follows Abelard 
on this point.

After Abelard, the study of logic during the Middle Ages flourished through the work 
of numerous philosophers. A logical treatise by William of Sherwood (ca. 1200–1271) 
contains the first expression of the “Barbara, Celarent . . .” poem quoted in Section 5.1 
of this book, and the Summulae Logicales of Peter of Spain (ca. 1205–1277) became the 
standard textbook in logic for three hundred years. However, the most original contri-
butions from this period were made by William of Ockham (ca. 1285–1347). Ockham 
extended the theory of modal logic, conducted an exhaustive study of the forms of valid 
and invalid syllogisms, and further developed the idea of a metalanguage, a higher-level 
language used to discuss linguistic entities such as words, terms, and propositions.

Toward the middle of the fifteenth century, a reaction set in against the logic of the 
Middle Ages. Rhetoric largely displaced logic as the primary focus of attention; the logic 
of Chrysippus, which had already begun to lose its unique identity in the Middle Ages, 
was ignored altogether, and the logic of Aristotle was studied only in highly simplistic 
presentations. A reawakening did not occur until two hundred years later through the 
work of Gottfried Wilhelm Leibniz (1646–1716).

Leibniz, a genius in numerous fields, attempted to develop a symbolic language or 
“calculus” that could be used to settle all forms of disputes, whether in theology, philoso-
phy, or international relations. As a result of this work, Leibniz is sometimes credited 
with being the father of symbolic logic. Leibniz’s efforts to symbolize logic were carried 
into the nineteenth century by Bernard Bolzano (1781–1848).

In the middle of the nineteenth century, logic commenced an extremely rapid period 
of development that has continued to this day. Work in symbolic logic was done by many 
philosophers and mathematicians, including Augustus De Morgan (1806–1871), George 
Boole (1815–1864), William Stanley Jevons (1835–1882), and John Venn (1834–1923). 
The rule bearing De Morgan’s name is used in Chapter 7 of this book. Boole’s interpreta-
tion of categorical propositions and Venn’s method for diagramming them are covered in 
Chapters 4 and 5. At the same time a revival in inductive logic was initiated by the British 
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philosopher John Stuart Mill (1806–1873), whose methods of induction are presented 
in Chapter 10.

Across the Atlantic, the American philosopher Charles Sanders Peirce (1839–1914) 
developed a logic of relations, invented symbolic quantifiers, and suggested the 
 truth-table method for formulas in propositional logic. These topics are covered in 
Chapters 6 and 8 of this book. The truth-table method was completed independently by 
Emil Post (1897–1954) and Ludwig Wittgenstein (1889–1951).

Toward the end of the nineteenth century, the foundations of modern mathematical 
logic were laid by Gottlob Frege (1848–1925). His Begriffsschrift sets forth the theory  
of quantification presented in Chapter 8 of this text. Frege’s work was continued 
into the twentieth century by Alfred North Whitehead (1861–1947) and Bertrand  
Russell (1872–1970), whose monumental Principia Mathematica attempted to reduce 
the whole of pure mathematics to logic. The Principia is the source of much of the sym-
bolism that appears in Chapters 6, 7, and 8 of this text.

During the twentieth century, much of the work in logic focused on the formal-
ization of logical systems and on questions dealing with the completeness and con-
sistency of such systems. A now-famous theorem proved by Kurt Gödel (1906–1978) 
states that in any formal system adequate for number theory there exists an unde-
cidable formula—that is, a formula such that neither it nor its negation is derivable 
from the axioms of the system. Other developments included multivalued logics and 
the formalization of modal logic. Most recently, logic has made a major contribution 
to technology by providing the conceptual foundation for the electronic circuitry of 
digital computers.

 Complete exercises online for immediate feedback.

EXERCISE 1.1 

I. Each of the following passages contains a single argument. Using the letters “P” and 
“C,” identify the premises and conclusion of each argument, writing premises first 
and conclusion last. List the premises in the order in which they make the most 
sense (usually the order in which they occur), and write both premises and conclu-
sion in the form of separate declarative sentences. Indicator words may be elimi-
nated once premises and conclusion have been appropriately labeled. The exercises 
marked with a star are answered in the back of the book.

 ★1. Carbon monoxide molecules happen to be just the right size and shape, and 
happen to have just the right chemical properties, to fit neatly into cavities 
within hemoglobin molecules in blood that are normally reserved for oxygen 
molecules. Consequently, carbon monoxide diminishes the oxygen-carrying 
capacity of blood.

(Nivaldo J. Tro, Chemistry: A Molecular Approach, 2nd ed.)
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V. Create the following arguments:

 1. An argument having one or more premise indicators and the conclusion: 
“Uniforms should/should not be required in high schools.”

 2. An argument having a conclusion indicator and the conclusion: “The legal 
drinking age should/should not be lowered to 18.”

 3. An argument having no indicator words and the conclusion: “Renewable forms 
of energy should/should not be subsidized by the government.”

1

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

1.2 Recognizing Arguments

HOW LOGICAL ARE YOU? Suppose a friend tells you that he believes life exists on other planets 
and it’s just a matter of time before someone proves it. You ask him why he believes this, and he replies, 
“This is my opinion, and I’m entitled to it. I have always held this view, and I have the right to think 
whatever I choose. You have your opinions, and I have mine. Yours are no better than mine.” Has your 
friend given you an argument? Why or why not?

Find the answer on MindTap.

Not all passages contain arguments. Because logic deals with arguments, it is important 
to be able to distinguish passages that contain arguments from those that do not. In 
general, a passage contains an argument if it purports to prove something; if it does not 
do so, it does not contain an argument.

In the previous section of this book we learned that every argument has at least one 
premise and exactly one conclusion. The premise or premises set forth the alleged evi-
dence or reasons, and the conclusion asserts what is claimed to follow from the alleged 
evidence or reasons. This definition of an argument expresses what is needed for a pas-
sage to contain an argument:

1. At least one of the statements must claim to present evidence or reasons.

2. There must be a claim that the alleged evidence supports or implies something—that 
is, a claim that something follows from the alleged evidence or reasons.

It is not necessary that the premises present actual evidence or true reasons nor that 
the premises actually support the conclusion. But at least the premises must claim to 
present evidence or reasons, and there must be a claim that the evidence or reasons sup-
port or imply something. Also, you should recognize that the second claim is not equat-
able with the intentions of the arguer. Intentions are subjective and, as such, are usually 
not accessible to the evaluator. Rather, this claim is an objective feature of an argument 
grounded in its language or structure.

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



1

16   CHAPTER 1 BASIC CONCEPTS

In deciding whether a passage contains an argument, the claim that the alleged rea-
sons or evidence supports or implies something is usually the more important of the 
two. Such a claim can be either explicit or implicit. An explicit claim is usually asserted 
by premise or conclusion indicator words (“thus,” “since,” “because,” “hence,” “therefore,” 
and so on). Example:

The Ebola virus has yet to be eradicated, and it kills on average 50 percent of those it 

infects. Thus, Ebola remains a threat to human health.

The word “thus” expresses the claim that something is being inferred, so the passage is 
an argument.

An implicit claim exists if there is an inferential relationship between the statements 
in a passage, but the passage contains no indicator words. Example:

The genetic modification of food is risky business. Genetic engineering can introduce 

unintended changes into the DNA of the food-producing organism, and these changes 

can be toxic to the consumer.

The inferential relationship between the first statement and the other two constitutes an 
implicit claim that evidence supports something, so we are justified in calling the passage 
an argument. The first statement is the conclusion, and the other two are the premises.

In deciding whether there is a claim that evidence supports or implies something, 
keep an eye out for (1) premise and conclusion indicator words and (2) the presence 
of an inferential relationship between the statements. In connection with these points, 
however, a word of caution is in order. First, the mere occurrence of an indicator word 
by no means guarantees the presence of an argument. For example, consider the follow-
ing passages:

Since Edison invented the phonograph, there have been many technological innovations.

Since Edison invented the phonograph, he deserves credit for a major technological  

innovation.

In the first passage the word “since” is used in a temporal sense. It means “from the time 
that.”  Thus, the first passage is not an argument. In the second passage “since” is used in 
a logical sense, and so the passage is an argument.

The second cautionary point is that it is not always easy to detect the occurrence of 
an inferential relationship between the statements in a passage, and one may have to 
review a passage several times before making a decision. In reaching such a decision, 
one may find it helpful to mentally insert the word “therefore” before the various state-
ments to see whether it makes sense to interpret one of them as following from the 
others. Even with this mental aid, however, the decision whether a passage contains an 
inferential relationship (as well as the decision about indicator words) often involves a 
heavy dose of interpretation. As a result, not everyone will agree about every passage. 
Sometimes the only answer possible is a conditional one: “If this passage contains an 
argument, then these are the premises and that is the conclusion.”

To assist in distinguishing passages that contain arguments from those that do not, let 
us now investigate some typical kinds of nonarguments. These include simple noninferen-
tial passages, expository passages, illustrations, explanations, and conditional statements.
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Simple Noninferential Passages

Simple noninferential passages are unproblematic passages that lack a claim that anything 
is being proved. Such passages contain statements that could be premises or conclusions (or 
both), but what is missing is a claim that any potential premise supports a conclusion or that 
any potential conclusion is supported by premises. Passages of this sort include warnings, 
pieces of advice, statements of belief or opinion, loosely associated statements, and reports.

A warning is a form of expression that is intended to put someone on guard against 
a dangerous or detrimental situation. Examples:

Watch out that you don’t slip on the ice.

Whatever you do, never confide personal secrets to Blabbermouth Bob.

If no evidence is given to prove that such statements are true, then there is no argument.
A piece of advice is a form of expression that makes a recommendation about some 

future decision or course of conduct. Examples:

You should keep a few things in mind before buying a used car.  Test drive the car at vary-

ing speeds and conditions, examine the oil in the crankcase, ask to see service records, 

and, if possible, have the engine and power train checked by a mechanic.

Before accepting a job after class hours, I would suggest that you give careful consider-

ation to your course load. Will you have sufficient time to prepare for classes and tests, 

and will the job produce an excessive drain on your energies?

As with warnings, if there is no evidence that is intended to prove anything, then there 
is no argument.

A statement of belief or opinion is an expression about what someone happens to 
believe or think about something. Examples:

We believe that our company must develop and produce outstanding products that will 

perform a great service or fulfill a need for our customers. We believe that our business 

must be run at an adequate profit and that the services and products we offer must be 

better than those offered by competitors.

(Robert D. Hay and Edmund R. Gray, “Introduction to Social Responsibility”)

When I can read the latte menu through the hole in my server’s earlobe, something is 

seriously out of whack. What happened to an earring, maybe two, in each lobe? Now any 

surface is game. Brow, lip, tongue, cheek, nose. I’ve adjusted to untied shoelaces and pants 

that make mooning irrelevant. But when it comes to piercings, I just can’t budge.

(Debra Darvick, “Service with a Smile, and Plenty of Metal”)

Because neither of these statements asserts any claim that a belief or opinion is sup-
ported by evidence, or that it supports some conclusion, there is no argument.

Loosely associated statements may be about the same general subject, but they lack 
a claim that one of them is proved by the others. Example:

Not to honor men of worth will keep the people from contention; not to value goods 

that are hard to come by will keep them from theft; not to display what is desirable will 

keep them from being unsettled of mind.

(Lao-Tzu, Thoughts from the Tao Te Ching)
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Because there is no claim that any of these statements provides evidence or reasons for 
believing another, there is no argument.

A report consists of a group of statements that convey information about some topic 
or event. Example:

The period of 1648–1789 was one of competition among the primary monarchs of 

Europe. Wars among the great powers were frequent but limited. France made major 

efforts to become paramount, but the balance of power operated to block French 

expansion.

(Steven L. Spiegel, World Politics in a New Era)

These statements could serve as the premises of an argument, but because the author 
makes no claim that they support or imply anything, there is no argument. Another type 
of report is the news report:

Witnesses said they heard a loud crack before a balcony gave way at a popular nightspot, 

dropping dozens of screaming people fourteen feet. At least eighty people were injured 

at the Diamond Horseshoe casino when they fell onto broken glass and splintered wood. 

Investigators are waiting for an engineer’s report on the deck’s occupancy load.

(Newspaper clipping)

Again, because the reporter makes no claim that these statements imply anything, there 
is no argument.

One must be careful, though, with reports about arguments:

“The Air Force faces a serious shortage of experienced pilots in the years ahead,  

because repeated overseas tours and the allure of high-paying jobs with commercial air-

lines are winning out over lucrative bonuses to stay in the service,” says a prominent Air 

Force official.

(Newspaper clipping)

Properly speaking, this passage is not an argument, because the author of the passage 
does not claim that anything is supported by evidence. Rather, the author reports the 
claim by the Air Force official that something is supported by evidence. If such passages 
are interpreted as “containing” arguments, it must be made clear that the argument is not 
the author’s but one made by someone about whom the author is reporting.

Expository Passages

An expository passage is a kind of discourse that begins with a topic sentence fol-
lowed by one or more sentences that develop the topic sentence. If the objective is not to 
prove the topic sentence but only to expand it or elaborate it, then there is no argument.  
Examples:

There are three familiar states of matter: solid, liquid, and gas. Solid objects ordinarily 

maintain their shape and volume regardless of their location.  A liquid occupies a definite 

volume, but assumes the shape of the occupied portion of its container.  A gas maintains 

neither shape nor volume. It expands to fill completely whatever container it is in.

(John W. Hill and Doris K. Kolb, Chemistry for Changing Times, 7th ed.)
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There is a stylized relation of artist to mass audience in the sports, especially in baseball. 

Each player develops a style of his own—the swagger as he steps to the plate, the unique 

windup a pitcher has, the clean-swinging and hard-driving hits, the precision quickness and 

grace of infield and outfield, the sense of surplus power behind whatever is done.

(Max Lerner, America as a Civilization)

In each passage the topic sentence is stated first, and the remaining sentences merely 
develop and flesh out this topic sentence. These passages are not arguments, because they 
lack an inferential claim. However, expository passages differ from simple noninferential 
passages (such as warnings and pieces of advice) in that many of them can also be taken 
as arguments. If the purpose of the subsequent sentences in the passage is not only to 
flesh out the topic sentence but also to prove it, then the passage is an argument. Example:

Skin and the mucous membrane lining the respiratory and digestive tracts serve as me-

chanical barriers to entry by microbes. Oil-gland secretions contain chemicals that weak-

en or kill bacteria on skin. The respiratory tract is lined by cells that sweep mucus and 

trapped particles up into the throat, where they can be swallowed. The stomach has an 

acidic pH, which inhibits the growth of many types of bacteria.

(Sylvia S. Mader, Human Biology, 4th ed.)

In this passage the topic sentence is stated first, and the purpose of the remaining 
sentences is not only to show how the skin and mucous membranes serve as barriers to 
microbes but also to prove that they do this. Thus, the passage can be taken as both an 
expository passage and an argument.

In deciding whether an expository passage should be interpreted as an argument, 
try to determine whether the purpose of the subsequent sentences in the passage  
is merely to develop the topic sentence or also to prove that it is true. In borderline cases, 
ask yourself whether the topic sentence makes a claim that everyone accepts or agrees 
with. If it does, the passage is probably not an argument. In real-life situations authors 
rarely try to prove something is true when everyone already accepts it. However, if the 
topic sentence makes a claim that many people do not accept or have never thought 
about, then the purpose of the remaining sentences may be both to prove the topic sen-
tence is true as well as to develop it. If this is so, the passage is an argument.

Finally, if even this procedure yields no definite answer, the only alternative may be to 
say that if the passage is taken as an argument, then the first statement is the conclusion 
and the others are the premises.

Illustrations

An illustration is an expression involving one or more examples that is intended to 
show what something means or how it is done. Illustrations are often confused with  
arguments because many illustrations contain indicator words such as “thus.” Examples:

Chemical elements, as well as compounds, can be represented by molecular formulas. 

Thus, oxygen is represented by “O
2
,” water by “H

2
O,” and sodium chloride by “NaCl.”

A deciduous tree is any tree that loses its leaves during the winter. For example, maples 

are deciduous. And so are elms, poplars, hawthorns, and alders.
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These selections are not arguments, because they make no claim that anything is being 
proved. In the first selection, the word “thus” indicates how something is done—namely, 
how chemical elements and compounds can be represented by formulas. In the second, 
the examples cited are intended to illustrate the meaning of the word “deciduous.” It pins 
down the meaning by providing concrete instances.

However, as with expository passages, many illustrations can be taken as arguments. 
Such arguments are often called arguments from example. Here is an instance of one:

Although most forms of cancer, if untreated, can cause death, not all cancers are life 

threatening. For example, basal cell carcinoma, the most common of all skin cancers, can 

produce disfigurement, but it almost never results in death.

In this passage the example given is intended to prove the truth of “Not all cancers are 
life threatening.” Thus, the passage is best interpreted as an argument.

In deciding whether an illustration should be interpreted as an argument, determine 
whether the passage merely shows how something is done or what something means, 
or whether it also purports to prove something. In borderline cases it helps to note 
whether the claim being illustrated is one that practically everyone accepts or agrees 
with. If it is, the passage is probably not an argument. As already noted, in real-life  
situations authors rarely attempt to prove what everyone already accepts. But if the 
claim being illustrated is one that many people do not accept or have never thought 
about, then the passage may be interpreted as an argument.

Thus, in reference to the first two examples we considered, most people are aware that 
elements and compounds can be expressed by formulas—practically everyone knows 
that water is H

2
O—and most people have at least a vague idea of what a deciduous tree 

is. But they may not have ever considered whether some forms of cancer are not life 
threatening. This is one of the reasons for evaluating the first two examples as mere il-
lustrations and the last one as an argument.

Explanations

One of the most important kinds of nonargument is the explanation. An explanation is 
an expression that purports to shed light on some event or phenomenon. The event or 
phenomenon in question is usually accepted as a matter of fact. Examples:

The sky appears blue from the earth’s surface because light rays from the sun are scat-

tered by particles in the atmosphere.

Golf balls have a dimpled surface because the dimples reduce air drag, causing the ball to 

travel farther.

Navel oranges are called by that name because they have a growth that resembles a hu-

man navel on the end opposite the stem.

Every explanation is composed of two distinct components: the explanandum and 
explanans. The explanandum is the statement that describes the event or phenomenon 
to be explained, and the explanans is the statement or group of statements that purports 
to do the explaining. In the first example, the explanandum is the statement “The sky 
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appears blue from the earth’s surface” and the explanans is “Light rays from the sun are 
scattered by particles in the atmosphere.”

Premises

Conclusion

Accepted
facts

Claimed to
prove

Argument

Explanans

Explanandum
Accepted
fact

Claimed to
shed light on

Explanation

Explanations are sometimes mistaken for arguments because they often contain the 
indicator word “because.” Yet explanations are not arguments, because in an explanation 
the purpose of the explanans is to shed light on, or to make sense of, the explanandum 
event—not to prove that it occurred. In other words, the purpose of the explanans is to 
show why something is the case, whereas in an argument, the purpose of the premises is 
to prove that something is the case.

In the first example given, the fact that the sky is blue is readily apparent to  everyone. 
The statement that light rays from the sun are scattered by particles in the atmosphere is 
not intended to prove that the sky is blue, but rather to show why it is blue. In the second 
example, practically everyone knows that golf balls have a dimpled surface. The purpose 
of the passage is to explain why they have a dimpled surface—not to prove that they do. 
Similarly, in the third example, it is obvious that naval oranges are called naval oranges. 
The purpose of the passage is to shed light on why they have this name.

Thus, to distinguish explanations from arguments, identify the statement that is either 
the explanandum or the conclusion (usually this is the statement that precedes the word 
“because”). If this statement describes an accepted matter of fact, and if the remaining 
statements purport to shed light on this statement, then the passage is an explanation.

This method usually works to distinguish arguments from explanations. However, 
some passages can be interpreted as both explanations and arguments. Examples:

Women become intoxicated by drinking a smaller amount of alcohol than men because 

men metabolize part of the alcohol before it reaches the bloodstream, whereas women 

do not.

Household bleach should never be mixed with ammonia because the combination re-

leases chlorine gas, which is highly poisonous.

The purpose of these passages could be to prove the first statement to those who do 
not accept it as fact, and to shed light on that fact to those who do accept it. Alternately, 
the passage could be intended to prove the first statement to a person who accepts its 
truth on blind faith or incomplete experience, and simultaneously to shed light on this 
truth. Thus, these passages can be correctly interpreted as both an explanation and an 
argument.
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Perhaps the greatest problem confronting the effort to distinguish explanations from 
arguments lies in determining whether something is an accepted matter of fact. Obvi-
ously, what is accepted by one person may not be accepted by another. Thus, the effort 
often involves determining which person or group of people the passage is directed 
to—the intended audience. Sometimes the source of the passage (textbook, newspaper, 
technical journal, etc.) will decide the issue. But when the passage is taken totally out of 
context, ascertaining the source may prove impossible. In those circumstances the only 
possible answer may be to say that if the passage is an argument, then such-and-such is 
the conclusion and such-and-such are the premises.

Conditional Statements

A conditional statement is an “if . . . then . . .” statement; for example:

If professional football games incite violence in the home, then the widespread approval 

given to this sport should be reconsidered.

If Roger Federer has played in more Grand Slam finals than any other contender, then he 

 rightfully deserves the title of world’s greatest tennis player.

Every conditional statement is made up of two component statements. The component 
statement immediately following the “if ” is called the antecedent, and the one follow-
ing the “then” is called the consequent. (Occasionally, the word “then” is left out, and 
occasionally the order of antecedent and consequent is reversed.) In the first example, 
the antecedent is “Professional football games incite violence in the home,” and the 
consequent is “The widespread approval given to this sport should be reconsidered.” 
In both of these examples, there is a meaningful relationship between antecedent and 
consequent. However, such a relationship need not exist for a statement to count as con-
ditional. The statement “If Taylor Swift is a singer, then Denver is in Colorado” is just as 
much a conditional statement as those about professional football and Roger Federer.

Conditional statements

If then .

Antecedent Consequent

if .

Consequent Antecedent

Conditional statements are not arguments, because they fail to meet the criteria given 
earlier. In an argument, at least one statement must claim to present evidence, and there 
must be a claim that this evidence implies something. In a conditional statement, there is 
no claim that either the antecedent or the consequent presents evidence. In other words, 
there is no assertion that either the antecedent or the consequent is true. Rather, there is 
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*In saying this we are temporarily ignoring the possibility of these statements being enthymemes. As we shall see in 
Chapter 5, an enthymeme is an argument in which a premise or conclusion (or both) is implied but not stated. If, to 
this example, we add the premise “Sugary drinks cause heart disease and diabetes” and the conclusion “Therefore, 
sugary drinks should be regulated,” we have a complete argument. To decide whether a conditional statement is an 
enthymeme, we must be familiar with the context in which it occurs.

only the assertion that if the antecedent is true, then so is the consequent. Of course, a 
conditional statement as a whole may present evidence because it asserts a relationship 
between statements. Yet when conditional statements are taken in this sense, there is still 
no argument, because there is then no separate claim that this evidence implies anything.

Some conditional statements are similar to arguments, however, in that they express 
the outcome of a reasoning process. As such, they may be said to have a certain inferen-
tial content. Consider the following:

If sugary drinks cause heart disease and diabetes, then sugary drinks should be regulated.

The link between the antecedent and consequent resembles the inferential link  
between the premises and conclusion of an argument. Yet there is a difference because 
the premises of an argument are claimed to be true, whereas no such claim is made for 
the antecedent of a conditional statement. Accordingly, conditional statements are not 
arguments.* Yet their inferential content may be reexpressed to form arguments:

Sugary drinks cause heart disease and diabetes.

Therefore, sugary drinks should be regulated.

Finally, while no single conditional statement is an argument, a conditional state-
ment may serve as either the premise or the conclusion (or both) of an argument, as the 
following examples illustrate:

If North Korea is developing nuclear weapons, then North Korea is a threat to world peace.

North Korea is developing nuclear weapons.

Therefore, North Korea is a threat to world peace.

If our borders are porous, then terrorists can enter the country at will.

If terrorists can enter the country at will, then all of us are less secure.

Therefore, if our borders are porous, then all of us are less secure.

The relation between conditional statements and arguments may now be summa-
rized as follows:

1. A single conditional statement is not an argument.

2. A conditional statement may serve as either the premise or the conclusion (or both) of 
an argument.

3. The inferential content of a conditional statement may be reexpressed to form an 
argument.

The first two rules are especially pertinent to the recognition of arguments. Accord-
ing to the first rule, if a passage consists of a single conditional statement, it is not an 
 argument. But if it consists of a conditional statement together with some other state-
ment, then, by the second rule, it may be an argument, depending on such factors as 
the presence of indicator words and an inferential relationship between the statements.
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Conditional statements are especially important in logic (and many other fields) be-
cause they express the relationship between necessary and sufficient conditions. A is 
said to be a sufficient condition for B whenever the occurrence of A is all that is needed 
for the occurrence of B. For example, being a dog is a sufficient condition for being an 
animal. On the other hand, B is said to be a necessary condition for A whenever A can-
not occur without the occurrence of B. Thus, being an animal is a necessary condition 
for being a dog.

The difference between sufficient and necessary conditions is a bit tricky. So, to clar-
ify the idea further, suppose you are given a large, closed cardboard box. Also, suppose 
you are told there is a dog in the box. Then you know for sure there is an animal in the 
box. No additional information is needed to draw this conclusion. This means that be-
ing a dog is sufficient for being an animal. However, being a dog is not necessary for be-
ing an animal, because if you are told that the box contains a cat, you can conclude with 
equal certainty that it contains an animal. In other words, it is not necessary for the box 
to contain a dog for it to contain an animal. It might equally well contain a cat, a mouse, 
a squirrel, or any other animal.

On the other hand, suppose you are told that whatever might be in the box, it is not 
an animal. Then you know for certain there is no dog in the box. The reason you can 
draw this conclusion is that being an animal is necessary for being a dog. If there is no 
animal, there is no dog. However, being an animal is not sufficient for being a dog, be-
cause if you are told that the box contains an animal, you cannot, from this information 
alone, conclude that it contains a dog. It might contain a cat, a mouse, a squirrel, and 
so on.

These ideas are expressed in the following conditional statements:

If X is a dog, then X is an animal.

If X is not an animal, then X is not a dog.

The first statement says that being a dog is a sufficient condition for being an animal, 
and the second that being an animal is a necessary condition for being a dog. However, 
a little reflection reveals that these two statements say exactly the same thing. Thus, each 
expresses in one way a necessary condition and in another way a sufficient condition. 
The terminology of sufficient and necessary conditions will be used in later chapters to 
express definitions and causal connections.

Summary
In deciding whether a passage contains an argument, you should look for three things:  

(1) indicator words such as “therefore,” “since,”  “because,” and so on; (2) an inferential 

relationship between the statements; and (3) typical kinds of nonarguments. But remember 

that the mere occurrence of an indicator word does not guarantee the presence of an 

  Need help? See the Learning Logic folder at the end of the chapter: The self-paced  
tutorial walks you through any section.
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 argument.  You must check to see that the statement identified as the  conclusion is claimed 

to be supported by one or more of the other statements.  Also keep in mind that in many 

arguments that lack indicator words, the conclusion is the first statement. Furthermore, it 

helps to mentally insert the word “therefore” before the various statements before deciding 

that a statement should be interpreted as a conclusion. The typical kinds of nonarguments 

that we have surveyed are as follows:

warnings reports

pieces of advice expository passages

statements of belief illustrations

statements of opinion explanations

loosely associated statements conditional statements

Keep in mind that these kinds of nonargument are not mutually exclusive, and that, for 

example, one and the same passage can sometimes be interpreted as both a report and a 

statement of opinion, or as both an expository passage and an illustration. The precise kind 

of nonargument a passage might be is nowhere near as important as correctly deciding 

whether or not it is an argument.

After working the exercises in this section, you may, if you wish, proceed directly to  

Section 1.6 [“Extended Arguments”].

EXERCISE 1.2 

I. Determine which of the following passages are arguments. For those that are, iden-
tify the conclusion. For those that are not, determine the kind of nonargument.

 ★1. The turkey vulture is called by that name because its red featherless head re-
sembles the head of a wild turkey.

 2. If public education fails to improve the quality of instruction in both primary 
and secondary schools, then it is likely that it will lose additional students to 
the private sector in the years ahead.

 3. Freedom of the press is the most important of our constitutionally guaranteed 
freedoms. Without it, our other freedoms would be immediately threatened. 
Furthermore, it provides the fulcrum for the advancement of new freedoms.

 ★4. A mammal is a vertebrate animal that nurses its offspring. Thus, cats and dogs 
are mammals, as are sheep, monkeys, rabbits, and bears.

 5. It is strongly recommended that you have your house inspected for termite 
damage at the earliest possible opportunity.

 6. Mosquito bites are not always the harmless little irritations most of us take 
them to be. For example, some mosquitoes carry West Nile virus, and people 
who are infected can become very sick or even die.

 Complete exercises online for immediate feedback.
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 ★7. Burning leaves is a        condition for producing smoke.

 8. Paying attention is a        condition for understanding a lecture.

 9. Being exactly divisible by 4 is a      condition for a number being even.

 ★10. Intending to deceive someone is a        condition for telling a lie.

VII. Page through a book, magazine, or newspaper and find two arguments, one with 
indicator words, the other without. Copy the arguments as written, giving the ap-
propriate reference. Then identify the premises and conclusion of each.

VIII. Create the following nonarguments:

 1. A conditional statement about a topic in astronomy. Identify the antecedent 
and the consequent.

 2. An explanation about a topic in history. Explain why your explanation is not an 
argument.

 3. An expository passage about a topic in chemistry. Explain why your expository 
passage is not an argument.

 4. An illustration about a topic in mathematics. Explain why your illustration is 
not an argument from example.

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

1

1.3 Deduction and Induction

HOW LOGICAL ARE YOU? Recreational marijuana is not legal in your state, but there is a refer-
endum coming up that would make it legal. You do some research and find that every state that has 
legalized recreational marijuana up to that date is a politically “blue” state. But your state is “red”—and 
becoming even more so. You conclude that your state will not be legalizing marijuana any time soon. 
Does your conclusion follow with certainty? If not, does it follow with probability?

Find the answer on MindTap.

The idea that arguments come in two forms, deductive and inductive, was first asserted by 
Aristotle. In the intervening centuries, deduction and induction have become a settled fix-
ture not only in logic but in our intellectual culture. Countless books, both fiction and non-
fiction, have referred to it. Einstein wrote a paper on it. And a huge number of textbooks 
ranging from philosophy to education, business to psychology, and chemistry to anthro-
pology explore the subject. So what is the difference between a deductive and an inductive 
argument? Briefly we can say that deductive arguments are those that rest on necessary 
reasoning, while inductive arguments are those that rest on probabilistic reasoning.
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Stated more precisely, a deductive argument is an argument incorporating the claim that 
it is impossible for the conclusion to be false given that the premises are true. On the other 
hand, an inductive argument is an argument incorporating the claim that it is improbable 
that the conclusion be false given that the premises are true. Two examples:

The meerkat is closely related to the suricat.

The suricat thrives on beetle larvae.

Therefore, probably the meerkat thrives on beetle larvae.

The meerkat is a member of the mongoose family.

All members of the mongoose family are carnivores.

Therefore, it necessarily follows that the meerkat is a carnivore.

The first of these arguments is inductive, the second deductive.
In deciding whether an argument is inductive or deductive, we look to certain ob-

jective features of the argument. These features include (1) the occurrence of special 

Ruth Barcan Marcus 1921–2012

R
uth Barcan was born in New York City in 1921. 

Her mother was a homemaker, and her father a  

typesetter at, and contributor to, the Jewish Daily 

Forward. After completing her primary and secondary 

education at public schools, she enrolled in New York 

University, where, in addition to her academic pursuits, 

she won praise as an outstanding fencer. In 1941 she 

earned a bachelor’s degree in mathematics and phi-

losophy, and five years later she received a PhD in phi-

losophy from Yale University. In 1942 she married Jules 

Alexander Marcus, a physicist, and the couple had four 

children, two boys and two girls.

After graduating from Yale, Barcan Marcus’s early ca-

reer was spent holding several postdoctoral fellowships 

(including a Guggenheim) and visiting professorships. In 

1959 she accepted a position at Roosevelt University, 

followed by positions at the University of Illinois, 

Chicago (where she was founding department chair) 

and Northwestern University. In 1973 she returned to 

Yale as professor of philosophy.

Commencing early in her career, Barcan Marcus 

made pioneering contributions to the area of 

quantified modal logic. She proposed, as an axiom,  

the widely discussed 

Barcan formula, which 

asserts, in symbols, 

(x)hFx . h(x) Fx. In 

English, this means 

that if everything is 

nec essarily F, then it 

is necessary that ev-

erything is F. The for-

mula is controversial 

because it implies that 

all objects that exist in 

every possible world 

exist in the actual world.   This could be taken to imply 

that nothing new can be created.

Personally, Ruth Barcan Marcus was fearless, down 

to earth, unpretentious, and a constant supporter of 

others. She had a great sense of humor—and she 

was also endearingly absentminded. On one occa-

sion, while in the midst of a frantic search, she re-

ceived a call from the local supermarket informing 

her that her final exams had been found amid the 

frozen meats.
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1
indicator words, (2) the actual strength of the inferential link between premises and 
conclusion, and (3) the form or style of argumentation. However, we must acknowledge 
at the outset that many arguments in ordinary language are incomplete, and because of 
this, deciding whether the argument should best be interpreted as deductive or induc-
tive may be impossible.

The occurrence of special indicator words is illustrated in the examples we just con-
sidered. The word “probably” in the conclusion of the first argument suggests that the 
argument should be taken as inductive, and the word “necessarily” in the conclusion 
of the second suggests that the second argument be taken as deductive. Additional in-
ductive indicators are “improbable,” “plausible,” “implausible,” “likely,” “unlikely,” and 
“reasonable to conclude.” Additional deductive indicators are “certainly,” “absolutely,” 
and “definitely.” (Note that the phrase “it must be the case that” is simply a conclusion 
indicator that can occur in either deductive or inductive argments.)

Inductive and deductive indicator words often suggest the correct interpretation. 
However, if they conflict with one of the other criteria (discussed shortly), we should 
probably ignore them. Arguers often use phrases such as “it certainly follows that” for 
rhetorical purposes to add impact to their conclusion and not to suggest that the ar-
gument be taken as deductive. Similarly, some arguers, not knowing the distinction 
between inductive and deductive, will claim to “deduce” a conclusion when their argu-
ment is more correctly interpreted as inductive.

The second factor that bears on our interpretation of an argument as inductive or 
deductive is the actual strength of the inferential link between premises and conclu-
sion. If the conclusion actually does follow with strict necessity from the premises, the 
argument is clearly deductive. In such an argument it is impossible for the premises to 
be true and the conclusion false. On the other hand, if the conclusion does not follow 
with strict necessity but does follow probably, it is often best to consider the argument 
inductive. Examples:

All entertainers are extroverts.

Stephen Colbert is an entertainer.

Therefore, Stephen Colbert is an extrovert.

The vast majority of entertainers are extroverts.

Stephen Colbert is an entertainer.

Therefore, Stephen Colbert is an extrovert.

In the first example, the conclusion follows with strict necessity from the premises. If 
we assume that all entertainers are extroverts and that Stephen Colbert is an entertainer, 
then it is impossible that Stephen Colbert not be an extrovert. Thus, we should interpret 
this argument as deductive. In the second example, the conclusion does not follow from 
the premises with strict necessity, but it does follow with some degree of probability. If 
we assume that the premises are true, then based on that assumption it is probable that 
the conclusion is true. Thus, it is best to interpret the second argument as inductive.

Occasionally, an argument contains no special indicator words, and the conclusion 
does not follow either necessarily or probably from the premises; in other words, it does 
not follow at all. This situation points to the need for the third factor to be taken into 
account, which is the character or form of argumentation the arguer uses.
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Deductive Argument Forms

Many arguments have a distinctive character or form that indicates that the premises 
are supposed to provide absolute support for the conclusion. Five examples of such 
forms or kinds of argumentation are arguments based on mathematics, arguments from 
definition, and categorical, hypothetical, and disjunctive syllogisms.

An argument based on mathematics is an argument in which the conclusion  
depends on some purely arithmetic or geometric computation or measurement.  
For example, a shopper might place two apples and three oranges into a paper bag 
and then conclude that the bag contains five pieces of fruit. Or a surveyor might 
measure a square piece of land and, after determining that it is 100 feet on each 
side, conclude that it contains 10,000 square feet. Since all arguments in pure math-
ematics are deductive, we can usually consider arguments that depend on math-
ematics to be deductive as well. However, arguments that depend on statistics are 
a noteworthy exception. As we will see shortly, such arguments are usually best 
interpreted as inductive.

An argument from definition is an argument in which the conclusion is claimed 
to depend merely on the definition of some word or phrase used in the premise or 
conclusion. For example, someone might argue that because Claudia is mendacious, it 
follows that she tells lies, or that because a certain paragraph is prolix, it follows that it is 
excessively wordy. These arguments are deductive because their conclusions follow with 
necessity from the definitions of “mendacious” and “prolix.”

A syllogism, in general, is an argument consisting of exactly two premises and one 
conclusion. Categorical syllogisms will be treated in greater depth in Chapter 5, but 
for now we will say that a categorical syllogism is a syllogism in which each statement 
begins with one of the words “all,” “no,” or “some.” Example:

All ancient forests are sources of wonder.

Some ancient forests are targets of the timber industry.

Therefore, some sources of wonder are targets of the timber industry.

Arguments such as these are nearly always best treated as deductive.
A hypothetical syllogism is a syllogism having a conditional (“if . . . then”) statement 

for one or both of its premises. Examples:

If estate taxes are abolished, then wealth will accumulate disproportionately.

If wealth accumulates disproportionately, then democracy will be threatened.

Therefore, if estate taxes are abolished, then democracy will be threatened.

If Fox News is a propaganda machine, then it misleads its viewers.

Fox News is a propaganda machine.

Therefore, Fox News misleads its viewers.

Later in this book, the first of these arguments will be given the more specific name of pure 
hypothetical syllogism because it is composed exclusively of conditional (hypothetical) 
statements. The second argument is called a mixed hypothetical syllogism because only 
one of its component statements is a conditional. Later in this book, the second argument 
will be given the more specific Latin name modus ponens.
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A disjunctive syllogism is a syllogism having a disjunctive (“either . . . or  . . .”) 
 statement. Example:

Either global warming will be arrested, or hurricanes will become more intense.

Global warming will not be arrested.

Therefore, hurricanes will become more intense.

As with hypothetical syllogisms, such arguments are usually best taken as deductive. 
Hypothetical and disjunctive syllogisms will be treated in greater depth in Chapter 6.

Inductive Argument Forms

In general, inductive arguments are such that the content of the conclusion is in some 
way intended to “go beyond” the content of the premises. The premises of such an argu-
ment typically deal with some subject that is relatively familiar, and the conclusion then 
moves beyond this to a subject that is less familiar or that little is known about. Such 
an argument may take any of several forms: predictions about the future, arguments 
from analogy, inductive generalizations, arguments from authority, arguments based on 
signs, and causal inferences, to name just a few.

A prediction is an argument that proceeds from our knowledge of the past to a claim 
about the future. For example, someone might argue that because certain meteorologi-
cal phenomena have been observed to develop over a certain region of central Missouri, 
a storm will occur there in six hours. Or again, one might argue that because certain 
fluctuations occurred in the prime interest rate on Friday, the value of the dollar will 
decrease against foreign currencies on Monday. Nearly everyone realizes that the future 
cannot be known with certainty; thus, whenever an argument makes a prediction about 
the future, one is usually justified in considering the argument inductive.

An argument from analogy is an argument that depends on the existence of an analo-
gy,  or similarity, between two things or states of affairs. Because of the existence of this 
analogy, a certain condition that affects the better-known thing or situation is concluded to 
affect the similar, lesser-known thing or situation. For example, someone might argue that 
because Christina’s Porsche is a great-handling car, it follows that Angela’s Porsche must 
also be a great-handling car. The argument depends on the existence of a similarity, or analo-
gy, between the two cars. The certitude attending such an inference is probabilistic at best.

A generalization is an argument that proceeds from the knowledge of a selected 
sample to some claim about the whole group. Because the members of the sample 
have a certain characteristic, it is argued that all the members of the group have that 
same characteristic. For example, one might argue that because three oranges select-
ed from a certain crate were especially tasty and juicy, all the oranges from that crate 
are especially tasty and juicy. Or again, one might argue that because six out of a total 
of nine members sampled from a certain labor union intend to vote for Johnson for 
union president, two-thirds of the entire membership intend to vote for Johnson. These  
examples illustrate the use of statistics in inductive argumentation.

An argument from authority is an argument that concludes something is true be-
cause a presumed expert or witness has said that it is. For example, a person might 
argue that earnings for Hewlett-Packard Corporation will be up in the coming quarter 
because of a statement to that effect by an investment counselor. Or a lawyer might  
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argue that Mack the Knife committed the murder because an eyewitness testified to that 
effect under oath. Because the investment counselor and the eyewitness could be either 
mistaken or lying, such arguments are essentially probabilistic.

An argument based on signs is an argument that proceeds from the knowledge of a 
sign to a claim about the thing or situation that the sign symbolizes. The word “sign,” as 
it is used here, means any kind of message (usually visual) produced by an intelligent be-
ing. For example, when driving on an unfamiliar highway one might see a sign indicating 
that the road makes several sharp turns one mile ahead. Based on this information, one 
might argue that the road does indeed make several sharp turns one mile ahead. Because 
the sign might be misplaced or in error about the turns, the conclusion is only probable.

A causal inference is an argument that proceeds from knowledge of a cause to a claim 
about an effect, or, conversely, from knowledge of an effect to a claim about a cause. For 
example, from the knowledge that a bottle of wine had been accidentally left in the freezer 
overnight, someone might conclude that it had frozen (cause to effect). Conversely, after 
tasting a piece of chicken and finding it dry and tough, one might conclude that it had 
been overcooked (effect to cause). Because specific instances of cause and effect can never 
be known with absolute certainty, one may usually interpret such arguments as inductive.

Further Considerations

It should be noted that the various subspecies of inductive arguments listed here are 
not intended to be mutually exclusive. Overlaps can and do occur. For example, many 
causal inferences that proceed from cause to effect also qualify as predictions. The pur-
pose of this survey is not to demarcate in precise terms the various forms of induction 
but rather to provide guidelines for distinguishing induction from deduction.

Keeping this in mind, we should take care not to confuse arguments in geometry, 
which are always deductive, with arguments from analogy or inductive generalizations. 
For example, an argument concluding that a triangle has a certain attribute (such as a 
right angle) because another triangle, with which it is congruent, also has that attribute 
might be mistaken for an argument from analogy. Similarly, an argument that concludes 
that all triangles have a certain attribute (such as angles totaling two right angles) be-
cause any particular triangle has that attribute might be mistaken for an inductive gen-
eralization. Arguments such as these, however, are always deductive, because the conclu-
sion follows necessarily and with complete certainty from the premises.

One broad classification of arguments not listed in this survey is scientific argu-
ments. Arguments that occur in science can be either inductive or deductive, depending 
on the circumstances. In general, arguments aimed at the discovery of a law of nature are 
usually considered inductive. Suppose, for example, that we want to discover a law that 
governs the time required for a falling body to strike the earth. We drop bodies of vari-
ous weights from various heights and measure the time it takes them to fall. Comparing 
our measurements, we notice that the time is approximately proportional to the square 
root of the distance. From this we conclude that the time required for any body to fall is 
proportional to the square root of the distance through which it falls. Such an argument 
is best interpreted as an inductive generalization.

Another type of argument that occurs in science has to do with the application 
of known laws to specific circumstances. Scientific laws are widely considered to be  
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generalizations that hold for all times and all places. As so understood, their application 
to a specific situation is always deductive, even though it might relate to the future. Sup-
pose, for example, that we want to apply Boyle’s law for ideal gases to a container of gas 
in our laboratory. Boyle’s law states that the pressure exerted by a gas on the walls of its 
container is inversely proportional to the volume. Applying this law, we conclude that 
when we reduce the volume of our laboratory sample by half, the pressure will double. 
This application of Boyle’s law is deductive, even though it pertains to the future.

A final point needs to be made about the distinction between inductive and deductive 
arguments. There is a tradition extending back to the time of Aristotle that holds that 
inductive arguments are those that proceed from the particular to the general, while de-
ductive arguments are those that proceed from the general to the particular. (A particular 
statement is one that makes a claim about one or more particular members of a class, 
while a general statement makes a claim about all the members of a class.) It is true, of 
course, that many inductive and deductive arguments do work in this way; but this fact 
should not be used as a criterion for distinguishing induction from deduction. As a matter 
of fact, there are deductive arguments that proceed from the general to the general, from 
the particular to the particular, and from the particular to the general, as well as from the 
general to the particular; and there are inductive arguments that do the same. For example, 
here is a deductive argument that proceeds from the particular to the general:

Three is a prime number.

Five is a prime number.

Seven is a prime number.

Therefore, all odd numbers between two and eight are prime numbers.

And here is one that proceeds from the particular to the particular:

Gabriel is a wolf.

Gabriel has a tail.

Therefore, Gabriel’s tail is the tail of a wolf.

Here is an inductive argument that proceeds from the general to the particular:

All emeralds previously found have been green.

Therefore, the next emerald to be found will be green.

The other varieties are easy to construct. Thus, the progression from particular to general, 
and vice versa, cannot be used as a criterion for distinguishing induction from deduction.

Summary
To distinguish deductive arguments from inductive arguments, we attempt to evaluate the 

strength of the argument’s inferential claim—how strongly the conclusion is claimed to fol-

low from the premises. This claim is an objective feature of an argument, and it may or may 

not be related to the subjective intentions of the arguer.

  Need help? See the Learning Logic folder at the end of the chapter: The self-paced  
tutorial walks you through any section.
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1
To interpret an argument’s inferential claim we look at three factors: special indicator 

words, the actual strength of the inferential link between premises and conclusion, and the 

form or style of argumentation. Given that we have more than one factor to look at, it is 

possible in a single argument for the occurrence of two of these factors to conflict with 

each other, leading to opposite interpretations. For example, in drawing a conclusion to a 

categorical syllogism (which is clearly deductive), an arguer might say “It probably follows 

that . . .” (which suggests induction). To help alleviate this conflict we can list the factors in 

order of importance:

1.  Arguments in which the premises provide absolute support for the conclusion. 

Such arguments are always deductive.

2.  Arguments having a specific deductive character or form (e.g., categorical syllo-

gism). This factor is often of equal importance to the first, and, when present, it 

provides a clear-cut indication that the argument is deductive.

3.  Arguments having a specific inductive character or form (e.g., a prediction). 

Arguments of this sort are nearly always best interpreted as inductive.

4.  Arguments containing inductive indicator language (e.g., “It probably follows  

that . . .”). Since arguers rarely try to make their argument appear weaker than it 

really is, such language can usually be trusted. But if this language conflicts with one 

of the first two factors, it should be ignored.

5.  Arguments containing deductive indicator language (e.g., “It necessarily follows 

that . . .”). Arguers occasionally use such language for r hetorical purposes, to 

make their argument appear stronger than it really is, so such language should be 

evaluated carefully.

6.  Arguments in which the premises provide only probable support for the conclu-

sion. This is the least important factor, and if it conflicts with any of the earlier ones, 

it should probably be ignored.

Unfortunately, many arguments in ordinary language are incomplete, so it often happens 

that none of these factors are clearly present. Determining the inductive or deductive char-

acter of such arguments may be impossible.

EXERCISE 1.3 

I. Determine whether the following arguments are best interpreted as being induc-
tive or deductive. Also state the criteria you use in reaching your decision (i.e., the 
presence of indicator words, the nature of the inferential link between premises 
and conclusion, or the character or form of argumentation).

 Complete exercises online for immediate feedback.
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1.4  Validity, Truth, Soundness, 
Strength, Cogency

HOW LOGICAL ARE YOU? Instagram does not allow the posting of photos. Therefore, you will not 
be allowed to post any of your selfies on Instagram, and you will not be able to see any photos of your 
friends on Instagram. Does this conclusion follow from the premise? Why or why not?

Find the answer on MindTap.

This section introduces the central ideas and terminology needed to evaluate argu-
ments—to distinguish good arguments from bad arguments. Regardless of the type of 
argument, whether deductive or inductive, the evaluation of any argument involves an-
swering two distinct questions: (1) Do the premises support the conclusion? (2) Are all 
the premises true? The answer to the first question is the more important one, because 
if the premises fail to support the conclusion (that is, if the reasoning is bad), the argu-
ment is worthless. The material that follows first considers deductive arguments and 
then inductive.

Deductive Arguments

The previous section defined a deductive argument as one incorporating the claim that 
it is impossible for the conclusion to be false given that the premises are true. If this 
claim is true, the argument is said to be valid. Thus, a valid deductive argument is an 
argument in which it is impossible for the conclusion to be false given that the prem-
ises are true. In these arguments the conclusion follows with strict necessity from the 
premises. Conversely, an invalid deductive argument is a deductive argument in which 
it is possible for the  conclusion to be false given that the premises are true. In these ar-
guments the conclusion does not follow with strict necessity from the premises, even 
though it is claimed to.

An immediate consequence of these definitions is that there is no middle ground 
between valid and invalid. There are no arguments that are “almost” valid and “almost” 
invalid. If the conclusion follows with strict necessity from the premises, the argument 
is valid; if not, it is invalid.

To test an argument for validity we begin by assuming that all the premises are true, 
and then we determine if it is possible, in light of that assumption, for the conclusion to 
be false. Here is an example:

All television networks are media companies.

NBC is a television network.

Therefore, NBC is a media company.

In this argument both premises are actually true, so it is easy to assume that they are true. 
Next we determine, in light of this assumption, if it is possible for the conclusion to be 
false. Clearly this is not possible. If NBC is included in the group of television networks 

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



1

46   CHAPTER 1 BASIC CONCEPTS

(second premise) and if the group of television networks is included in the group of me-
dia companies (first premise), it necessarily follows that NBC is included in the group 
of media companies (conclusion). In other words, assuming the premises to be true and 
the conclusion false entails a strict contradiction. Thus, the argument is valid.

Here is another example:

All automakers are computer manufacturers.

United Airlines is an automaker.

Therefore, United Airlines is a computer manufacturer.

In this argument, both premises are actually false, but it is easy to assume that they 
are true. Every automaker could have a corporate division that manufactures com-
puters. Also, in addition to flying airplanes, United Airlines could make cars. Next, in 
light of these assumptions, we determine if it is possible for the conclusion to be false. 
Again, we see that this is not possible, by the same reasoning as the previous example.  
Assuming the premises to be true and the conclusion false entails a contradiction. Thus, 
the argument is valid.

Another example:

All banks are financial institutions.

Wells Fargo is a financial institution.

Therefore, Wells Fargo is a bank.

As in the first example, both premises of this argument are true, so it is easy to assume they 
are true. Next we determine, in light of this assumption, if it is possible for the conclusion to 
be false. In this case it is possible. If banks were included in one part of the group of financial 
institutions and Wells Fargo were included in another part, then Wells Fargo would not be 
a bank. In other words, assuming the premises to be true and the conclusion false does not 
involve any contradiction, and so the argument is invalid.

In addition to illustrating the basic idea of validity, these examples suggest an im-
portant point about validity and truth. In general, validity is not something that is 
uniformly determined by the actual truth or falsity of the premises and conclusion. 
Both the NBC example and the Wells Fargo example have actually true premises and 
an actually true conclusion, yet one is valid and the other invalid. The United Airlines 
example has actually false premises and an actually false conclusion, yet the argument 
is valid. Rather, validity is something that is determined by the relationship between 
premises and conclusion. The question is not whether the premises and conclusion are 
true or false, but whether the premises support the conclusion. In the examples of valid 
arguments the premises do support the conclusion, and in the invalid case they do not.

Nevertheless, there is one arrangement of truth and falsity in the premises and 
 conclusion that does determine the issue of validity. Any deductive argument having 
actually true premises and an actually false conclusion is invalid. The reasoning behind 
this fact is fairly obvious. If the premises are actually true and the conclusion is actually 
false, then it certainly is possible for the premises to be true and the conclusion false. 
Thus, by the definition of invalidity, the argument is invalid.

The idea that any deductive argument having actually true premises and a false  
conclusion is invalid may be the most important point in all of deductive logic. The entire 
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TABLE 1.1 Deductive Arguments

Valid Invalid

True premises All flowers are plants.

All daisies are flowers.

All flowers are plants.

All daisies are plants.

True conclusion Therefore, all daisies are plants. 

[sound]

Therefore, all daisies are flowers. 

[unsound]

True premises None exist All roses are flowers.

All daisies are flowers.

False conclusion Therefore, all daisies are roses. 

[unsound]

False premises All flowers are dogs.

All poodles are flowers.

All dogs are flowers. 

All poodles are flowers.

True conclusion Therefore, all poodles are dogs. 

[unsound]

Therefore, all poodles are dogs. 

[unsound]

False premises All flowers are dogs.

All tigers are flowers.

All roses are cats.

All daisies are cats.

False conclusion Therefore, all tigers are dogs. 

[unsound]

Therefore, all daisies are roses. 

[unsound]

system of deductive logic would be quite useless if it accepted as valid any inferential process 
by which a person could start with truth in the premises and arrive at falsity in the conclusion.

Table 1.1 presents examples of categorical syllogisms (deductive arguments) that il-
lustrate the various  combinations of truth and falsity in the premises and conclusion. 
In the examples having false premises, both premises are false, but it is easy to construct 
other examples having only one false premise. When examining this table, note that the 
only combination of truth and falsity that does not allow for both valid and invalid argu-
ments is true premises and false conclusion. As we have just seen, any argument having 
this combination is necessarily invalid.

The relationship between the validity of a deductive argument and the truth or  falsity 
of its premises and conclusion, as illustrated in Table 1.1, is summarized as follows:

Premises Conclusion Validity

T T ?

T F Invalid

F T ?

F F ?

This short summary table reinforces the point that merely knowing the truth or fal-
sity of the premises and conclusion tells us nothing about validity except in the one case 
of true premises and false conclusion. Any deductive argument having true premises 
and a false conclusion is necessarily invalid.
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A sound argument is a deductive argument that is valid and has all true premises. 
Both conditions must be met for an argument to be sound; if either is missing the argu-
ment is unsound. Thus, an unsound argument is a deductive argument that is invalid, 
has one or more false premises, or both. Because a valid argument is one such that it is 
impossible for the premises to be true and the conclusion false, and because a sound 
argument does in fact have true premises, it follows that every sound argument, by defi-
nition, will have a true conclusion as well. A sound argument, therefore, is what is meant 
by a good, or successful, deductive argument in the fullest sense of the term.

Sound
argument

Valid
argument

All true
premises

= +

In connection with this definition of soundness, a single proviso is required: For 
an argument to be unsound, the false premise or premises must actually be needed to 
support the conclusion. An argument having a conclusion that is validly supported by 
true premises but having a superfluous false premise would still be sound. By similar 
reasoning, no addition of a false premise to an originally sound argument can make the 
argument unsound. Such a premise would be superfluous and should not be consid-
ered part of the argument. Analogous remarks, incidentally, extend to induction.

Since (at least from the standpoint of logic) every premise is either true or false, and 
every deductive argument is either valid or invalid, it follows that every deductive argu-
ment is either sound or unsound. However, given that many, if not most, premises have 
truth values that are unknown or impossible to determine, it is not always possible to 
determine the soundness of a deductive argument. But that does not mean that sound-
ness is unimportant in logic. It is crucially important that soundness be recognized as a 
criterion of evaluation that is distinct from validity and that the evaluator be ever vigi-
lant never to confuse soundness with validity.

Inductive Arguments

Section 1.3 defined an inductive argument as one incorporating the claim that it is 
improbable that the conclusion be false given that the premises are true. If this claim 
is true, the argument is said to be strong. Thus, a strong inductive argument is an in-
ductive argument in which it is improbable that the conclusion be false given that the 
premises are true. In such arguments, the conclusion does in fact follow probably from 
the premises. Conversely, a weak inductive argument is an argument in which the 
conclusion does not follow probably from the premises, even though it is claimed to.

All inductive arguments depend on what philosophers call the uniformity of nature. 
According to this principle, the future tends to replicate the past, and regularities that pre-
vail in one spatial region tend to prevail in other regions. For example, in the past, sugar 
has always tasted sweet. According to the uniformity of nature, sugar will continue to 
taste sweet in the future. Also, just as sugar tastes sweet in Los Angeles, so does it in New 
York, London, and everywhere else. The uniformity of nature is the ultimate basis for 

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



1

SECTION 1.4 VALIDITY, TRUTH, SOUNDNESS, STRENGTH, COGENCY   49

our judgments about what we naturally expect to occur. Good inductive arguments are 
those that accord with the uniformity of nature. They have conclusions that we naturally 
expect to turn out true. If the conclusion of such an argument should turn out to be false, 
in violation of our expectations, this occurrence would cause us to react with surprise.

The procedure for testing the strength of inductive arguments runs parallel to the 
procedure for deduction. First we assume the premises are true, and then we determine 
whether, based on that assumption, the conclusion is probably true. This determina-
tion is accomplished by linking up the premises with regularities that exist in our ex-
periential background. For example, if the argument is a causal inference, we link the 
information in the premises with known causal patterns. If the argument is an argument 
from signs, we connect the information in the premises with what we know about signs: 
some kinds of signs are trustworthy, others are not. If the argument is a generalization, 
we connect the information in the premises with what we know about a sample being 
representative of a population. All of these regularities are instances of the uniformity of 
nature. Here is an example of a prediction:

All dinosaur bones discovered to this day have been at least 50 million years old. 

Therefore, probably the next dinosaur bone to be found will be at least 50 million 

years old.

In this argument the premise is actually true. Given that all dinosaur bones discovered 
to date have been over 50 million years old (and that thousands of such bones have been 
discovered), the uniformity of nature dictates that the next one to be discovered will also 
be over 50 million years old. This is what we would naturally expect, and anything to the 
contrary would be highly surprising. Thus, the conclusion is probably true, and so the 
argument is strong.

Here is another example:

All meteorites found to this day have contained salt. Therefore, probably the next meteor-

ite to be found will contain salt.

The premise of this argument is clearly false; but if we assume it to be true, then we 
would naturally expect that the next meteorite to be found would contain salt. Thus, the 
argument is strong.

The next example is an argument from analogy:

Dom Pérignon champagne, which is made in France, sells for over $100 per bottle. 

Marquis de la Tour is also a French champagne. Therefore probably it, too, sells for over 

$100 per bottle.

In this argument the premises are actually true, but our background experience tells us that 
the mere fact that two wines come from the same country does not imply that they sell for 
the same price. Thus, the argument is weak. The conclusion, incidentally, happens to be false.

Another example:

During the past fifty years, inflation has consistently reduced the value of the American 

dollar.  Therefore, industrial productivity will probably increase in the years ahead.

In this argument, the premise is actually true and the conclusion is probably true in the 
actual world, but the probability of the conclusion is in no way based on the assumption 
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that the premise is true. Because there is no direct connection between inflation and 
increased industrial productivity, the premise is irrelevant to the conclusion and it pro-
vides no probabilistic support for it. The conclusion is probably true independently of the 
premise. As a result, the argument is weak.

This last example illustrates an important distinction between strong inductive argu-
ments and valid deductive arguments. As we will see in later chapters, if the conclusion 
of a deductive argument is necessarily true independently of the premises, the argument 
is still considered valid. But if the conclusion of an inductive argument is probably true 
independently of the premises, the argument is weak.

These four examples show that in general the strength or weakness of an inductive argu-
ment results not from the actual truth or falsity of the premises and conclusion, but from 
the probabilistic support the premises give to the conclusion. The dinosaur-bone argument 
has a true premise and a probably true conclusion, and the meteorite argument has a false 
premise and a probably false conclusion; yet both are strong because the premise of each 
provides probabilistic support for the conclusion. The industrial productivity argument 
has a true premise and a probably true conclusion, but the argument is weak because the 
premise provides no probabilistic support for the conclusion. As in the evaluation of deduc-
tive arguments, the only arrangement of truth and falsity that establishes anything is true 
premises and probably false conclusion (as in the Dom Pérignon argument). Any inductive 
argument having true premises and a probably false conclusion is weak.

TABLE 1.2 Inductive Arguments

Strong Weak

True premise

Probably true  

 conclusion

Every previous U.S. president  

was older than 40.

Therefore, probably the next  

U.S. president will be older 

than 40. [cogent]

A few U.S. presidents were  

lawyers.

Therefore, probably the next  

U.S. president will be older  

than 40.  [uncogent]

True premise

Probably false  

 conclusion

None exist A few U.S. presidents were  

unmarried.

Therefore, probably the  

next U.S. president will be  

unmarried. [uncogent]

False premise

Probably true  

 conclusion

Every previous U.S. president  

was a TV debater.

Therefore, probably the next U.S.  

president will be a TV debater.  

[uncogent]

A few U.S. presidents were  

dentists.

Therefore, probably the next U.S. 

president will be a TV debater.  

[uncogent]

False premise

Probably false  

 conclusion

Every previous U.S. president  

died in office.

Therefore, probably the next 

U.S. president will die in office.  

[uncogent]

A few U.S. presidents were 

dentists.

Therefore, probably the next 

U.S. president will be a dentist.  

[uncogent]

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



1

SECTION 1.4 VALIDITY, TRUTH, SOUNDNESS, STRENGTH, COGENCY   51

Before proceeding further, however, we must qualify and explain this last statement. 
When we speak of the premises being true, we mean “true” in a complete sense. The 
premises must not exclude or overlook some crucial piece of evidence that  undermines 
the stated premises and requires a different conclusion. This proviso is otherwise 
called the total evidence requirement. If the total evidence requirement is not met, an  
argument might have literally true premises and a probably false conclusion and still be 
strong. Also, when we speak of the conclusion being probably false, we mean probably 
false in the actual world in light of all the known evidence.

Table 1.2 presents several predictions (inductive arguments) that illustrate the vari-
ous combinations of truth and falsity in the premises and conclusion. Note that the only 
arrangement of truth and falsity that is missing for strong arguments is true premises 
and probably false conclusion.

The relationship between the strength of an inductive argument and the truth or 
 falsity of its premises and conclusion, as illustrated in Table 1.2, is summarized as follows:

Premises Conclusion Strength

T probably T ?

T probably F Weak

F probably T ?

F probably  F ?

Like the summary table for deduction, this brief table reinforces the point that merely 
knowing the truth values of the premises and conclusion tells us nothing about the 
strength of an argument except in the one case of true premises and probably false con-
clusion. Any inductive argument having true premises (in the sense just explained) and 
a probably false conclusion is weak.

Unlike the validity and invalidity of deductive arguments, the strength and weakness 
of inductive arguments allow for degrees. To be considered strong, an inductive argu-
ment must have a conclusion that is more probable than improbable. In other words, 
given that the premises are true, the likelihood that the conclusion is true must be more 
than 50 percent, and as the probability increases, the argument becomes stronger. For 
this purpose, consider the following pair of arguments:

This barrel contains 100 apples.

Three apples selected at random were found to be ripe.

Therefore, probably all 100 apples are ripe.

This barrel contains 100 apples.

Eighty apples selected at random were found to be ripe.

Therefore, probably all 100 apples are ripe.

The first argument is weak and the second is strong. However, the first is not abso-
lutely weak nor the second absolutely strong. Both arguments would be strengthened 
or weakened by the random selection of a larger or smaller sample. For example, if the 
size of the sample in the second argument were reduced to seventy apples, the argument 
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would be weakened. The incorporation of additional premises into an inductive argu-
ment will also generally tend to strengthen or weaken it. For example, if the premise 
“One unripe apple that had been found earlier was removed” were added to either argu-
ment, the argument would be weakened.

A cogent argument is an inductive argument that is strong and has all true premises. 
Also, the premises must be true in the sense of meeting the total evidence requirement. 
If any one of these conditions is missing, the argument is uncogent. Thus, an uncogent 
argument is an inductive argument that is weak, has one or more false premises, fails 
to meet the total evidence requirement, or any combination of these. A cogent argu-
ment is the inductive analogue of a sound deductive argument and is what is meant by 
a good, or successful, inductive argument without qualification. Because the conclusion 
of a cogent argument is genuinely supported by true premises, it follows that the con-
clusion of every cogent argument is probably true in the actual world in light of all the 
known evidence.

Cogent
argument

Strong
argument

All true
premises

= +

As an illustration of the need for the total evidence requirement, consider the 
 following argument:

Swimming in the Caribbean is usually lots of fun. Today the water is warm, the surf is 

gentle, and on this beach there are no dangerous currents. Therefore, it would be fun to 

go swimming here now.

If the premises reflect all the important factors, then the argument is cogent. But 
if they ignore the fact that several large dorsal fins are cutting through the water 
 (suggesting sharks), then obviously the argument is not cogent. Thus, for cogency the 
premises must not only be true but also not overlook some important fact that requires 
a  different conclusion.

Finally, just as it is not always possible to determine the soundness of a deductive 
argument, it is not always possible to determine the cogency of an inductive argu-
ment. And this follows for two reasons. Many inductive arguments, especially those 
about complex real-life subjects, are not susceptible to being evaluated as clearly 
strong or clearly weak. And many premises have truth values that are unknown 
or impossible to determine. Yet, it remains important that cogency be recognized 
as a criterion for evaluating inductive arguments and that it not be confused with 
strength and weakness.

 Strengthen your understanding of the topic with the section’s Video Lectures.
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Summary
For both deductive and inductive arguments, two separate questions need to be  answered: 

(1) Do the premises support the conclusion? (2) Are all the premises true? To answer the 

first question we begin by assuming the premises to be true. Then, for deductive arguments 

we determine whether, in light of this assumption, it necessarily follows that the conclusion is 

true. If it does, the argument is valid; if not, it is invalid. For  inductive arguments we determine 

whether it probably follows that the conclusion is true. If it does, the argument is strong; if 

not, it is weak  . For inductive arguments we keep in mind the requirements that the premises 

actually support the conclusion and that they not ignore important evidence. Finally, if the 

argument is either valid or strong, we turn to the second question and determine whether 

the premises are actually true. If all the premises are true, the argument is sound (in the 

case of deduction) or cogent (in the case of induction). All invalid deductive arguments are 

unsound, and all weak inductive arguments are uncogent.

The various alternatives open to statements and arguments may be diagrammed as fol-

lows. Note that in logic one never speaks of an argument as being “true” or “false,” and one 

never speaks of a statement as being “valid,” “invalid,” “strong,” or “weak  .”

Statements

True

False

Groups of statements

Deductive arguments

Inductive arguments

Arguments

Nonarguments

Valid

Invalid
(all are unsound)

Strong

Weak
(all are uncogent)

Deductive

Inductive

Sound

Unsound

Cogent

Uncogent

  See the Learning Logic folder at the end of the chapter: The self-paced tutorial walks 
you through any section.
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 14. A statement may legitimately be spoken of as “valid” or “invalid.”

 15. An argument may legitimately be spoken of as “true” or “false.”

VI. Create the following sound and cogent arguments:

 1. A sound argument about musicians

 2. A valid unsound argument about painters

 3. An invalid argument about writers

 4. A cogent argument relating to politics

 5. A weak argument relating to cooking

1

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

1.5 Argument Forms: Proving Invalidity

HOW LOGICAL ARE YOU? Your friend Joe argues that climate change as a result of human activity 
doesn’t exist because climates have always been changing. Your friend Claudia replies that Joe’s argu-
ment is like saying that smoking doesn’t cause cancer because people got cancer long before smoking 
existed. Is Claudia correct? 

Find the answer on MindTap.

This section explores the idea that the validity of a deductive argument is determined by 
its form. This idea was suggested by the arguments in Table 1.1 in the previous section. 
All the arguments in the Valid column have the same valid form, and all the arguments 
in the Invalid column have the same invalid form. The form of an argument illustrates 
the argument’s internal structure or pattern of reasoning. If the pattern of reasoning is 
good, the argument will be valid; if not, it will be invalid.

In reference to Table 1.1, all the valid arguments have this form:

All A are B.

All C are A.

All C are B.

If A, B, and C are thought of as referring to groups of things, it is easy to see that this 
form is valid. Assume, by the second premise, that the Cs (whatever they might be) are 
included in the As, and, by the first premise, that the As (whatever they might be) are 
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included in the Bs. Then it necessarily follows that the Cs are included in the Bs, which 
is what the conclusion asserts. 

We can use this example to define what we mean by an argument form. An argu-
ment form, for the present purpose, is an arrangement of letters (in this case A, B, 
and C) and words (in this case “all” and “are”) such that the uniform substitution of 
words or phrases in the place of the letters results in an argument. For this form, the 
words or phrases being substituted must refer to groups of things. Thus, if we sub-
stitute “sporting events,” “engaging pastimes,” and “baseball games” in the place of A, 
B, and C, respectively, in the argument form (left), we obtain the following argument 
(right): 

All A are B.  All sporting events are engaging pastimes.

All C are A.  All baseball games are sporting events. 

All C are B.  All baseball games are engaging pastimes.

This argument is called a substitution instance of the argument form. Any substitu-
tion instance of a valid argument form is a valid argument.

Before proceeding to invalid arguments, we must briefly consider valid arguments 
in which the form is not apparent. Many of the arguments in the previous set of ex-
ercises were like this. How can we reconcile the existence of such arguments with the 
claim that validity is determined by form? The answer is that these arguments are 
incomplete, so the form is not explicit. But once such arguments are completed and  
correctly phrased (which we address later in this book), the form becomes apparent. For 
example, consider the following valid argument:

Geese are migratory waterfowl, so they fly south for the winter.

This argument is missing a premise:

Migratory waterfowl fly south for the winter.

The argument can now be rephrased to make its form apparent:

All migratory waterfowl are birds that fly south for the winter.

All geese are migratory waterfowl.

Therefore, all geese are birds that fly south for the winter.

The form of the argument is

All A are B.

All C are A.

All C are B.

This form is identical to the form we just considered and is valid.
Let us now consider an invalid argument form:

All A are B.

All C are B.

All A are C.

In this argument form, if we assume that the As are in the Bs and that the Cs are 
in the Bs, it does not necessarily follow that the As are in the Cs. It would not follow 
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* For example, the following valid argument is a substitution instance of the invalid form we have been discussing:

All bachelors are persons.

All unmarried men are persons.

Therefore, all bachelors are unmarried men.

However, because “bachelors” is equivalent in meaning to “unmarried men,” the argument is also a substitution instance 
of this valid form:

All A are B.

All A are B.

All A are A.

if the As were in one part of the Bs and the Cs were in another part, as the following 
diagram illustrates:

As

Bs

Cs

This diagram suggests that we can prove the form invalid if we can find a substitu-
tion instance having actually true premises and an actually false conclusion. In such a 
substitution instance the As and the Cs would be separated from each other, but they 
would both be included in the Bs. If we substitute “cats” for A, “animals” for B, and “dogs” 
for C, we have such a substitution instance:

All A are B. All cats are animals. True

All C are B. All dogs are animals. True

All A are C. Therefore, all cats are dogs. False

This substitution instance proves the form invalid, because it provides a concrete 
example of a case where the As are in the Bs, the Cs are in the Bs, but the As are not in 
the Cs.

Now, since the form is invalid, can we say that any argument that has this form is 
invalid? Unfortunately, the situation with invalid forms is not quite as simple as it is with 
valid forms. Every substitution instance of a valid form is a valid argument, but it is 
not the case that every substitution instance of an invalid form is an invalid argument. 
The reason is that some substitution instances of invalid forms are also substitution in-
stances of valid forms.* However, we can say that any substitution instance of an invalid 
form is an invalid argument provided that it is not a substitution instance of any valid 
form. Thus, we will say that an argument actually has an invalid form if it is a substitution 
instance of that form and it is not a substitution instance of any valid form.

The fact that some substitution instances of invalid forms are also substitution 
instances of valid forms means simply that we must exercise caution in identifying 
the form of an argument. However, cases of ordinary language arguments that can 
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be interpreted as substitution instances of both valid and invalid forms are so rare 
that this book chooses to ignore them. With this in mind, consider the following 
argument:

All romantic novels are literary pieces.

All works of fiction are literary pieces.

Therefore, all romantic novels are works of fiction.

This argument clearly has the invalid form just discussed. This invalid form captures the 
reasoning process of the argument, which is obviously defective. Therefore, the argu-
ment is invalid, and it is invalid precisely because it has an invalid form.

Counterexample Method

A substitution instance having true premises and a false conclusion (like the cats-
and-dogs example just constructed) is called a counterexample, and the method 
we have just used to prove the romantic-novels argument invalid is called the 
counterexample method. It consists of isolating the form of an argument and then 
constructing a substitution instance having true premises and a false conclusion. This 
proves the form invalid, which in turn proves the argument invalid. The counter  -
example method can be used to prove the invalidity of any invalid argument, but 
it  cannot prove the validity of any valid argument. Thus, before the method is 
applied to an argument, the argument must be known or suspected to be invalid 
in the first place. Let us apply the counter example method to the following invalid 
categorical syllogism:

Since some employees are not social climbers and all vice presidents are employees, we 

may conclude that some vice presidents are not social climbers.

This argument is invalid because the employees who are not social climbers might 
not be vice presidents. Accordingly, we can prove the argument invalid by constructing a 
substitution instance having true premises and a false conclusion. We begin by isolating 
the form of the argument:

Some E are not S.

All V are E.      

Some V are not S.

Next, we select three terms to substitute in place of the letters that will make the 
premises true and the conclusion false. The following selection will work:

E 5 animals

S 5 mammals

V 5 dogs

The resulting substitution instance is this:

Some animals are not mammals.

All dogs are animals.

Therefore, some dogs are not mammals.
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The substitution instance has true premises and a false conclusion and is therefore, by 
definition, invalid. Because the substitution instance is invalid, the form is invalid, and 
therefore the original argument is invalid.

In applying the counterexample method to categorical syllogisms, it is useful to keep 
in mind the following set of terms: “cats,” “dogs,” “mammals,” “fish,” and  “animals.” Most 
invalid syllogisms can be proven invalid by strategically selecting three of these terms 
and using them to construct a counterexample. Because everyone agrees about these 
terms, everyone will agree about the truth or falsity of the premises and conclusion of 
the counterexample. Also, in constructing the counterexample, it often helps to begin 
with the conclusion. First, select two terms that yield a false conclusion, and then select 
a third term that yields true premises. Another point to keep in mind is that the word 
“some” in logic always means “at least one.” For example, the statement “Some dogs are 
animals” means “At least one dog is an animal”—which is true. Also note that this state-
ment does not imply that some dogs are not animals.

Not all deductive arguments, of course, are categorical syllogisms. Consider, for ex-
ample, the following hypothetical syllogism:

If the government imposes import restrictions, the price of automobiles will rise. There-

fore, since the government will not impose import restrictions, it follows that the price 

of automobiles will not rise.

This argument is invalid because the price of automobiles might rise even though im-
port restrictions are not imposed. It has the following form:

If G, then P.

Not G. 

Not P.

This form differs from the previous one in that its letters stand for complete statements. 
G, for example, stands for “The government imposes import restrictions.” If we make 
the substitution

G 5 Abraham Lincoln committed suicide.

P 5 Abraham Lincoln is dead.

we obtain the following substitution instance:

If Abraham Lincoln committed suicide, then Abraham Lincoln is dead.

Abraham Lincoln did not commit suicide.

Therefore,  Abraham Lincoln is not dead.

Since the premises are true and the conclusion false, the substitution instance is clearly 
invalid. Therefore, the form is invalid, and this proves the original argument invalid.

When applying the counterexample method to an argument having a conditional 
statement as a premise (such as the one just discussed), it is recommended that the state-
ment substituted in place of the conditional statement express some kind of necessary 
connection. In the Lincoln example, the first premise asserts the necessary connection 
between suicide and death. There can be no doubt about the truth of such a statement. 
Furthermore, if it should turn out that the conclusion is a conditional statement, note 
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that one sure way of producing a false conditional statement is by joining a true ante-
cedent with a false consequent. For example, the conditional statement “If Lassie is a 
dog, then Lassie is a cat” is clearly false.

Counterexample method

Given: an
invalid
argument

extract Form of
argument

proves Form is
invalid.

proves Given argument
is invalid.

construct
Substitution instance
having true premises,
false conclusion

Being able to identify the form of an argument with ease requires a familiarity with 
the basic deductive argument forms. The first task consists in distinguishing the prem-
ises from the conclusion. Always write the premises first and the conclusion last. The 
second task involves distinguishing what we may call “form words” from “content 
words.” To reduce an argument to its form, leave the form words as they are, and replace 
the content words with letters. For categorical syllogisms, the words “all,” “no,” “some,” 
“are,” and “not” are form words, and for hypothetical syllogisms the words “if,” “then,” 
and “not” are form words. Additional form words for other types of arguments are  
“either,” “or,” “both,” and “and.” For various kinds of hybrid arguments, a more intuitive 
approach may be needed. Here is an example:

All movie stars are actors who are famous, because all movie stars who are famous are 

actors.

If we replace “movie stars,” “actors,” and “famous” with the letters M, A, and F, this  
argument has the following form:

All M who are F are A.

All M are A who are F.

Here is one possible substitution instance for this form:

All humans who are fathers are men.

Therefore, all humans are men who are fathers.

Because the premise is true and the conclusion false, the form is invalid and so is the 
original argument.

Using the counterexample method to prove arguments invalid requires a little in-
genuity because there is no rule that will automatically produce the required term or 
statement to be substituted into the form. Any term or statement will work, of course, 
provided that it yields a substitution instance that has premises that are indisputably true 
and a conclusion that is indisputably false. Ideally, the truth value of these statements 
should be known to the average individual; otherwise, the substitution instance cannot 
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be depended on to prove anything. If, for example, P in the earlier hypothetical syllogism 
had been replaced by the statement “George Wilson is dead,” the substitution instance 
would be useless, because nobody knows whether this statement is true or false.

The counterexample method is useful only for proving invalidity, because the 
only arrangement of truth and falsity that proves anything is true premises and false 
 conclusion. If a substitution instance is produced having true premises and a true con-
clusion, it does not prove that the argument is valid. Furthermore, the method is useful 
only for deductive arguments because the strength and weakness of inductive argu-
ments is only partially dependent on the form of the argument. Accordingly, no method 
that relates exclusively to the form of an inductive argument can be used to prove the 
argument weak.

EXERCISE 1.5 

I. Use the counterexample method to prove the following categorical syllogisms 
invalid. In doing so, follow the suggestions given in the text.

 ★1. All galaxies are structures that contain black holes in the center, so all galaxies 
are quasars, since all quasars are structures that contain black holes in the center.

 2. Some evolutionists are not people who believe in the Bible, for no creationists 
are evolutionists, and some people who believe in the Bible are not creationists.

 3. No patents are measures that discourage research and development, and all 
patents are regulations that protect intellectual property. Thus, no measures 
that discourage research and development are regulations that protect intel-
lectual property.

 ★4. Some farmworkers are not people who are paid decent wages, because no un-
documented individuals are people who are paid decent wages, and some un-
documented individuals are not farmworkers.

 5. Some politicians are people who will stop at nothing to win an election, and no 
people who will stop at nothing to win an election are true statesmen. Hence, 
no politicians are true statesmen.

 6. All meticulously constructed timepieces are true works of art, for all Swiss 
watches are true works of art and all Swiss watches are meticulously  constructed 
timepieces.

 ★7. No patrons of fast-food restaurants are health-food addicts. Consequently, no 
patrons of fast-food restaurants are connoisseurs of fine desserts, since no con-
noisseurs of fine desserts are health-food addicts.

 Complete exercises online for immediate feedback.
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 ★7. All community colleges with low tuition are either schools with large enroll-
ments or institutions supported by taxes. Therefore, all community colleges are 
institutions supported by taxes.

 8. All merchandisers that are retailers are businesses that are inventory rotators. 
Therefore, all merchandisers are inventory rotators.

 9. All diabetes victims are either insulin takers or glucose eliminators. Accord-
ingly, some diabetes victims are glucose eliminators, since some  diabetes vic-
tims are insulin takers.

 ★10. All FHA loans are living-standard enhancers for the following reasons. All re-
verse mortgages that are FHA loans are either living-standard enhancers or 
home-equity depleters, and all reverse mortgages are home-equity depleters.

 III. Create the following arguments:

 1. Two valid arguments, having the same form, about jobs.

 2. Two invalid arguments, having the same form, about fast food. 

1

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

1.6 Extended Arguments

HOW LOGICAL ARE YOU? Suppose, to graduate you must take either a life science or a physical 
science course. Either algebra or statistics is a prerequisite for enrolling in a life science course, and 
both calculus and data management are prerequisites for signing up for a physical science course. Also, 
algebra is a prerequisite for calculus. Draw a diagram illustrating your path to graduation. Based on this 
diagram, must you take algebra to graduate?

Find the answer on MindTap.

The logical analysis of extended arguments, such as those found in editorials, essays, 
and lengthy letters to newspaper editors, involves numerous difficulties. Such argu-
ments are often mixed together with fragments of reports, pieces of expository writing, 
illustrations, explanations, and statements of opinion. Proper analysis involves  weeding 
out the extraneous material and isolating premises and conclusions. Another problem 
stems from the fact that lengthy arguments often involve complex arrangements of 
subarguments that feed into the main argument in various ways. Distinguishing one 
subargument from another is often a complicated task. And then there are some argu-
mentative passages that involve completely separate strands of argumentation leading 
to separate conclusions. Again, distinguishing the strands and assigning premises to the 
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right conclusion is not only problematic but often involves an element of creativity on 
the part of the analyst.

To facilitate the analysis of extended arguments, we will assign numerals to the vari-
ous statements in the passage and use arrows to represent the inferential links. Example:

1  The contamination of underground aquifers represents a pollution problem of cata-

strophic proportions. 2  Half the nation’s drinking water, which comes from these aqui-

fers, is being poisoned by chemical wastes dumped into the soil for generations.

This argument is diagrammed as follows:

2

1

The diagram says that statement 2 , the premise, supports statement 1 , the conclusion.
In extended arguments we can identify two distinct patterns of argumentation, 

which we will name the vertical pattern and the horizontal pattern. The vertical pattern 
consists of a series of arguments in which a conclusion of a logically prior argument 
becomes a premise of a subsequent argument. Example:

1  The selling of human organs, such as hearts, kidneys, and corneas, should be outlawed.  
2  Allowing human organs to be sold will inevitably lead to a situation in which only the 

rich will be able to afford transplants. This is so because 3  whenever something scarce 

is bought and sold as a commodity, the price always goes up. 4  The law of supply and 

demand requires it.

This argument is diagrammed as follows:

4

3

2

1

Vertical
pattern

The diagram says that statement 1 , which is the main conclusion, is supported by 2 , 
which in turn is supported by 3 , which in turn is supported by 4 .

The horizontal pattern consists of a single argument in which two or more prem-
ises provide independent support for a single conclusion. If one of the premises were 
 omitted, the other(s) would continue to support the conclusion in the same way.  
Example:

1 The selling of human organs, such as hearts, kidneys, and corneas, should be outlawed. 
2  If this practice is allowed to get a foothold, people in desperate financial straits will 

start selling their own organs to pay their bills.  Alternately, 3  those with a criminal bent 
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will take to killing healthy young people and selling their organs on the black market.  
4  In the final analysis, the buying and selling of human organs comes just too close to the 

buying and selling of life itself.

The diagram for this argument is as follows:

Horizontal
pattern

2 3 4

1

This diagram says that statements 2 , 3 , and 4  support 1 , independently.
Two variations on the horizontal and vertical patterns occur when two or more 

premises support a conclusion conjointly, and when one or more premises support mul-
tiple conclusions. The first variation occurs when the premises depend on one another 
in such a way that if one were omitted, the support that the others provide would be 
diminished or destroyed. The following argument illustrates the occurrence of conjoint 
premises:

1 Getting poor people off the welfare rolls requires that we modify their behavior pat-

terns. 2  The vast majority of people on welfare are high school dropouts, single parents, 

or people who abuse alcohol and drugs. 3  These behavior patterns frustrate any desire 

poor people may have to get a job and improve their condition in life.

Statement 1  is the conclusion. Taken separately, statements 2  and 3  provide little or 
no support for 1 , but taken together they do provide support. That is, 2  and 3   support 
1  conjointly. This relationship between the premises is illustrated by the use of the 
brace in the following diagram:

Conjoint
premises

2 3

1

The next example illustrates the occurrence of a multiple conclusion:

1  Dropping out of school and bearing children outside of marriage are two of the pri-

mary causes of poverty in this country.  Therefore, 2  to eliminate poverty we must offer 

incentives for people to get high school diplomas.  Also, 3  we must find some way to 

encourage people to get married before they start having children.

In this passage statement 1  supports both 2  and 3 . Since no single argument can 
have more than one conclusion, the passage is correctly evaluated as consisting of two 
arguments. For our purposes, however, we will treat it as if it were a single argument by 
joining the two conclusions with a bracket:

Multiple
conclusion

1

2 3
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Our symbolism is now sufficiently developed to analyze most arguments found in 
editorials and letters to the editor of newspapers and magazines. Consider the following 
argument, taken from a newspaper editorial:

1  Antibiotic resistant bacteria cost the economy $20 billion annually. 2  We need new 

antibiotics to combat these bacteria, but 3  developing new antibiotics is not profitable.  
4  Antibiotics tend to be given for only a short time, and 5  antibiotics are used sparingly 

under controlled circumstances. 6  Thus, to encourage the development of new antibiot-

ics, a government prize of $2 billion should be given to any company that develops an 

effective one.

(Ezekiel J. Emanuel, “How to Develop New Antibiotics”)

The main conclusion is 6 , which is supported independently by 1  and conjointly by  

2  and 3 . Then, 3  is supported independently by 4  and 5 . The argument pattern is as 
follows:

4 5

2 31

6

The next argument is taken from a letter to the editor:

1  Rhinos in Kenya are threatened with extinction because 2  poachers are killing them 

for their horn. Since 3  the rhino has no natural predators, 4  it does not need its horn 

to survive. Thus 5  there should be an organized program to capture rhinos in the wild 

and remove their horn. 6  Such a program would eliminate the incentive of the poachers.

(Pamela C. Wagner, “Rhino Poaching”)

First we search for the final conclusion. We select 5 , because it is the ultimate point 
that the passage attempts to establish. Next we survey the premise and conclusion in-
dicators. From this, we see that 2  supports 1  and 3  supports 4 . Finally, we see that  
1 , 4 , and 6  support 5 . Yet these supporting statements depend on one another for 
their effect. Thus, they support the final conclusion conjointly. The argument  pattern is 
as follows:

2 3

1 4 6

5

The next argument is taken from a magazine article:

1  Skating is a wonderful form of exercise and relaxation, but 2  today’s rollerbladers are 

a growing menace and 3  something should be done to control them. 4  Rollerbladers 

are oblivious to traffic regulations as 5  they breeze through red lights and 6  skim down 

the wrong way on one-way streets. 7  They pose a threat to pedestrians because 8  a 

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



1

SECTION 1.6 EXTENDED ARGUMENTS   71

collision can cause serious injury. 9  Rollerbladers are even a hazard to shopkeepers as 
10  they zoom through stores and 11 damage merchandise.

(Joan Schmidt, “Hell—On Wheels”)

After reading the argument, we see that 1  is merely an introductory sentence, and 2 .  
and 3  together compose the main conclusion. Also, 4 , 7 , and 9  support the main 
conclusion independently, while 5  and 6  support 4  independently, 8  supports 7 , 
and 10 and 11 support 9  independently. The diagram is as follows:

5 6 8 10 11

4 7 9

2 3

The next argument is taken from the science column of a newspaper:

1  We can expect small changes to occur in the length of our calendar year for an in-

definite time to come. 2  This is true for two reasons. 3  First , the rotation of the earth 

exhibits certain irregularities. 4  And why is this so? 5  The rotation of any body is affect-

ed by its distribution of mass, and 6  the earth’s mass distribution is continually subject 

to change. For example, 7  earthquakes alter the location of the tectonic plates.  Also,  
8  the liquid core of the earth sloshes as the earth turns, and 9  rainfall redistributes 

water from the oceans. The second reason is that 10  the motion of the tides causes a 

continual slowing down of Earth’s rotation. 11 Tidal motion produces heat, and 12 the loss 

of this heat removes energy from the system.

(Isaac Asimov, “As the World Turns”)

Preliminary analysis reveals that the final conclusion is 1 . Also, 2  tells us that the 
supporting statements are divided into two basic groups, but since 2  does not add 
any support, we can leave it out of the diagram. In the first group, 5  and 6  support  
3  conjointly, while 7 , 8 , and 9  support 6  independently. 4  will not appear in the 
diagram, because it serves merely as a premise indicator. In the second group, 11 and  
12 support 10  conjointly. Thus, the argument pattern is as follows:

7 8 9

5 6 11 12

3 10

1

Our last example is taken from a letter to the editor of a newspaper:

1  Community college districts save a great deal of money by hiring untenured part-time 

instructors, but 2  the extensive use of these instructors is a disadvantage to the stu-

dents. 3  Most part-time instructors are paid only 60 percent of what a full-time teacher 
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earns, and as a result, 4  they are forced to teach five or six courses just to survive.  
5  This detracts from the opportunity to consult with students outside the classroom. To 

make matters worse, 6  many part-timers are not even given office space. Furthermore, 
7  the lower pay demoralizes the part-timer, and 8  the lack of tenure makes for constant 

financial insecurity. 9  Obviously these conditions render the instructor less receptive 

to student needs. Lastly, because 10  these part-timers are burning the candle from both 

ends, 11 they have no spare energy to improve their courses, and 12 many lack the en-

thusiasm to motivate their students. As a result, 13 the educational process is impaired.

(Gordon Dossett et al., “Part-Time College Instructors”)

Preliminary analysis reveals that the main conclusion is not 1  but 2 . Also, we see 
three main reasons why part-timers are a disadvantage to students: They have little op-
portunity to consult with students, they are less receptive to student needs, and the 
educational process is impaired by 11 and 13 . In the first main branch, the indicator 
“as a result” shows that 3  supports 4 , and 4  and 6  independently support 5 . In the 
second branch, 7  and 8  independently support 9 . In the third, 10  supports both 11 

and 12 , which in turn support 13 independently. Here is the argument pattern:

3 10

4 6 7 8 11 12

5 9 13

2

 Complete exercises online for immediate feedback.

EXERCISE 1.6 

I. The following arguments were abstracted from newspaper articles, editorials, and 
letters to the editor. Use the method presented in this section to construct argu-
ment patterns. If a statement is redundant or plays no role in the argument, do not 
include it in the pattern.

 ★1. 1  The conditions under which many food animals are raised are unhealthy 
for humans. 2  To keep these animals alive, large quantities of drugs must be 
administered. 3  These drugs remain in the animals’ flesh and are passed on to 
the humans who eat it.

(Philip D. Oliver, “We Can Eat Ribs and Still Be Humane”)

 2. 1  The development of carbon-embedded plastics, otherwise called “com-
posits,” is an important new technology because 2  it holds the key for new 

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



SUMMARY   79

III. Turn to the editorial pages of a newspaper and select an editorial that contains an 
argument. Keep in mind that some editorials are really reports and contain no ar-
guments at all. Also, few editorials are as neat and straightforward as the selections 
presented in Parts I and II of this exercise. Guest editorials on the opinion–editorial 
page (usually opposite the editorial page) are often better written than those on 
the editorial page. Analyze the argument (or arguments) according to the method 
presented in this section. Begin by placing a numeral at the beginning of each state-
ment. Compound statements having components that are claimed to be true may 
be broken up into parts and the parts enumerated accordingly. Numerals should 
usually be placed after genuine premise and conclusion indicators even when they 
occur in the middle of a statement. Do not, however, break up conditional state-
ments into antecedent and consequent. Proceed to identify the main conclusion 
(or conclusions) and determine how the other statements provide support. Any 
statement that does not play a direct role in the argument should be left out of the 
final argument pattern.

IV. Create an extended argument, containing at least six statements, about climate 
change.

1

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

Summary
Logic:  The science that evaluates arguments

Argument: A group of statements comprising one or more premises and one conclusion

Premises: The statements that set forth the reasons or evidence

Conclusion: The statement that is claimed to follow from the premises

To distinguish premises from conclusion, look for :

 ● Indicator words (“hence,” “therefore,” “since,” “because,” etc.)
 ● An inferential relationship among the statements

Not all groups of statements are arguments. To distinguish arguments from nonarguments, 

look for :

 ● Indicator words (“hence,” “since,” etc.) 
 ● An inferential relationship among the statements 
 ● Typical kinds of nonarguments (warnings, reports, expository passages, etc.)

  Need help? See the Learning Logic folder at the end of the chapter: the self-paced  
tutorial walks you through any section. 

 Prepare for exams with the Chapter Test.
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The most problematic kinds of nonarguments:

 ● Expository passages (Is the topic sentence proved by the other statements?) 
 ● Illustrations (Could the passage be an argument from example?) 
 ● Explanations (Could the explanandum also be a conclusion?)

Conditional statements express the relation between sufficient conditions and necessary 

conditions:

 ● A is a sufficient condition for B: The occurrence of A is all that is needed for the occur-

rence of B.
 ● A is a necessary condition for B: A cannot occur without the occurrence of B.

Arguments are traditionally divided into deductive and inductive:

 ● Deductive argument: The conclusion is claimed to follow necessarily from the premises. 
 ● Inductive argument: The conclusion is claimed to follow probably from the premises.

To distinguish deductive arguments from inductive arguments, look for :

 ● Special indicator phrases (“it necessarily follows that,” “it probably follows that,” etc.) 
 ● The actual strength of the inferential relationship between premises and conclusion 
 ● Typical forms or styles of argumentation:

 ■ Deductive forms: Arguments based on mathematics; arguments from definition; and 

categorical, hypothetical, and disjunctive syllogisms
 ■ Inductive forms: Predictions, arguments from analogy, generalizations, arguments from 

authority, arguments based on signs, and causal inferences

Evaluating an argument (either deductive or inductive) involves two steps:

 ● Evaluating the link between premises and conclusion 
 ● Evaluating the truth of the premises

Deductive arguments are valid, invalid, sound, or unsound.

 ● Valid: The conclusion actually follows from the premises. 
 ● Sound: The argument is valid and has all true premises.

Inductive arguments are strong, weak, cogent, or uncogent.

 ● Strong:  The conclusion actually follows from the premises.
 ● Cogent: The argument is strong and has all true premises.

The validity of a deductive argument is determined by the argument’s form. An invalid form 

allows for a substitution instance having true premises and a false conclusion.

 ● Counterexample method:
 ■ Is used to prove invalidity.
 ■ Consists in identifying the form of a given invalid argument and producing a substitu-

tion instance having true premises and a false conclusion.
 ■ This proves the form invalid, which proves the given argument invalid.

The structure of longer arguments can be disclosed by a diagramming method. Four basic 

argument patterns are:

 ● Vertical pattern 
 ● Horizontal pattern 
 ● Conjoint premises 
 ● Multiple conclusion
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2 Language: Meaning 
and Definition

 Read, study, reflect, and prepare for exams online, anytime, anywhere.

2.1 Varieties of Meaning

2.2 The Intension and Extension of Terms

2.3 Definitions and Their Purposes

2.4 Definitional Techniques

2.5 Criteria for Lexical Definitions

2.1 Varieties of Meaning

HOW LOGICAL ARE YOU? Compare the statements: (1) Physician-assisted suicide, which is often 
confused with mercy killing, is always at the request of the patient, and is legally permissible only with 
the patient’s consent. (2) Physician-assisted suicide is a terrifying, intolerable practice in which doctors, 
who are sworn to preserve human life, end up destroying it by murdering their patients. In what basic 
way do these two statements differ?

Find the answer on MindTap.

Ordinary language, as most of us are at least vaguely aware, serves various functions in 
our day-to-day lives. The twentieth-century philosopher Ludwig Wittgenstein thought 
the number of these functions to be virtually unlimited. Thus, among many other 
things, language is used to

ask questions tell jokes

tell stories flirt with someone

tell lies give directions

guess at answers sing songs

form hypotheses issue commands

launch verbal assaults greet someone
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For our purpose, two linguistic functions are particularly important: (1) to convey 
information and (2) to express or evoke feelings. Consider, for example, the following 
statements:

The death penalty, which is legal in thirty-one states, has been carried out most of-

ten in Virginia; however, since 1977 Texas holds the record for the greatest number of  

executions.

The death penalty is a cruel and inhuman form of punishment in which hapless  prisoners 

are dragged from their cells and summarily slaughtered only to satiate the bloodlust of a 

vengeful public.

The first statement is intended primarily to convey information about the death 
penalty, whereas the second is intended to persuade us that the death penalty is bad. 
The second accomplishes this function by engaging our feelings and not, as in an argu-
ment, by establishing the truth of a claim.

These statements accomplish their respective functions through the distinct kinds 
of terminology in which they are phrased. Terminology that conveys information is 
said to have cognitive meaning, and terminology that expresses or evokes feelings is 
said to have emotive meaning. Thus, in the first statement the words “legal,” “thirty-
one,” “most often,” “Virginia,” “record,” and so on have primarily a cognitive mean-
ing, while in the second statement the words “cruel,” “inhuman,” “hapless,” “dragged,” 
“slaughtered,” “bloodlust,” and “vengeful” have a strong emotive meaning. Of course, 
these latter words have cognitive meaning as well. “Cruel” means tending to hurt others, 
“inhuman” means inappropriate for humans, “hapless” means unfortunate, and so on.

The emotively charged statement about the death penalty illustrates two important 
points. The first is that statements of this sort usually have both cognitive meaning and 
emotive meaning. Therefore, since logic is concerned chiefly with cognitive meaning, 
we must be able to distinguish and disengage the cognitive meaning of such statements 
from the emotive meaning. The second point is that part of the cognitive meaning of 
such statements is a value claim. A value claim is a claim that something is good, bad, 
right, wrong, better, worse, more important, or less important than some other thing. 
For example, the statement about the death penalty asserts the value claim that the death 
penalty is wrong or immoral. Such value claims are often the most important part of the 
cognitive meaning of emotive statements. Thus, for the purposes of logic, we must be 
able to disengage the value claims of emotively charged statements from the emotive 
meaning and treat these claims as separate statements.

These observations suggest the reason that people use emotive terminology as 
often as they do: Value claims as such normally require evidence to support them. For 
example, the claim that the death penalty is immoral cannot simply stand by itself. It 
cries out for reasons to support it. But when value claims are couched in emotive termi-
nology, the emotive “clothing” tends to obscure the fact that a value claim is being made, 
and it simultaneously gives psychological momentum to that claim. As a result, readers 
and listeners are inclined to swallow the value claim whole without any evidence. Fur-
thermore, the intellectual laziness of many speakers and writers, combined with their 
inability to supply supporting reasons for their value claims, reinforces the desirability 
of couching such claims in emotive terminology.
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Many people, for example, will refer to someone as “crazy,” “stupid,” or “weird” when 
they want to express the claim that what that person is doing is bad or wrong and when 
they are unable or unwilling to give reasons for this claim. Also, many people will use 
such words as “awesome” or “fantastic” to express the claim that something is good. 
Those who happen to be listening, especially if they are friendly with the speaker, will 
often accept these claims without hesitation.

The use of emotive terminology in advertising often results in huge profits for compa-
nies that sponsor the ads. The pharmaceutical industry is a prime example. Nowadays, 
instead of pitching their ads to the doctors who prescribe the drugs, pharmaceutical 
companies go directly to the patients, and they select names for their drugs that are easy 
to recall and convey a positive, though often subtle, emotional message. For example, 
lunesta, a drug for insomnia, suggests a peaceful sleep bathed in moonlight (recall that 
luna means “moon”). Boniva, a drug for osteoporosis, suggests giving new life to one’s 
bones (“bone” + vita). Viagra suggests vigor and growth. Celebrex, a drug for arthritis, 
suggests celebrating. Abilify, a drug for depression, “abilifies” you to be happy and pro-
ductive. Enablex, a drug for overactive bladder, enables you to regain control. These are 
just a few.

For another example of emotive terminology, consider the word “harvest.” This word 
evokes feelings associated with honest, hardworking farmers being rewarded for their 
labor in planting and tending their crops. To capitalize on this positive feeling, wood 
products companies speak of harvesting the trees in 200-year-old forests, even though 
they had nothing to do with planting them, and surgeons speak of harvesting the organs 
from the bodies of donors and the tissue from aborted fetuses. In all of these cases, 
the use of the word “harvest” is specifically calculated to elicit a favorable or agreeable 
response from the listener.

Let us now consider emotive terminology as it occurs in arguments. In arguments, 
emotive terminology accomplishes basically the same function as it does in statements. 
It allows the arguer to make value claims about the subject matter of the argument with-
out providing evidence, and it gives the argument a kind of steamroller quality by which 
it tends to crush potential counterarguments before the reader or listener has a chance 
to think of them. This steamroller quality also tends to paralyze the logical thought pro-
cesses of readers or listeners so that they are not able to see illogical arguments in their 
true light. These effects of emotive terminology can be avoided if the reader or listener 
will disengage the value claims and other cognitive meanings from the emotive mean-
ing of the language and reexpress them as distinct premises.

Consider, for example, the following emotively charged argument taken from the 
letters to the editor section of a newspaper:

Now that we know that the rocks on the moon are similar to those in our backyard and 

that tadpoles can exist in a weightless environment, and now that we have put the rest of 

the world in order, can we concentrate on the problems here at home? Like what makes 

people hungry and why is unemployment so elusive?

(Robert J. Boland)

The conclusion of this argument is that our government should take money that has 
been spent on the space program and on international police actions and redirect 
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it to solving domestic problems. The author minimizes the importance of the space 
program by covertly suggesting that it amounts to nothing more than work on or-
dinary rocks and tadpoles (which by themselves are relatively insignificant), and he  
exaggerates the scope of the international effort by covertly suggesting that it has solved 
every problem on earth but our own. Also, the phrase “put . . . in order” suggests that 
the international effort has been no more important than restoring order to a room in 
one’s house. We might rephrase the argument in emotively neutral language, making the 
implicit suggestions and value claims explicit, as follows:

The space program has been confined to work on ordinary rocks and tadpoles.

Ordinary rocks and tadpoles are less important than domestic hunger and unemployment.

Our international efforts have restored order to every nation on earth but our own.

These efforts have been directed to problems that are less important than our own 

domestic problems.

Therefore, our government should redirect funds that have been spent on these projects 

to solving our own domestic problems.

By restructuring the argument in this way, we can more easily evaluate the degree to 
which the premises support the conclusion. Inspection of the premises reveals that the 
first, third, and possibly fourth premises are false. Thus, the actual support provided 
by the premises is less than what we might have first expected. If the argument were 
to be rephrased a second time so that the premises turned out true (for example, the 
first premise might read “Part of the space program has been devoted to research on 
ordinary rocks and tadpoles”), the support given to the conclusion would still be weaker 
than the author intended.

Now that we have distinguished emotive meaning from cognitive meaning, let us 
explore some of the ways that language having cognitive meaning can be defective. Two 
of them are vagueness and ambiguity. A vague expression is one that allows for bor-
derline cases in which it is impossible to tell if the expression applies or does not apply. 
Vague expressions often allow for a continuous range of interpretations. The meaning 
is hazy, obscure, and imprecise. For example, words such as “love,” “happiness,” “peace,” 
“excessive,” “fresh,” “rich,” “poor,” “normal,” “conservative,” and “polluted” are vague. We 
can rarely tell with any precision whether they apply to a given situation or not. How 
fresh does something have to be in order to be called “fresh”?

Vagueness can also affect entire statements. Such vagueness may arise not so much 
from the individual words as from the way in which the words are combined. For ex-
ample, suppose someone were to say, “Today our job situation is more transparent.” 
First, what is the meaning of “job situation”? Does it refer to finding a job, keeping a job, 
filling a job, completing a job, or bidding on a job? And what exactly does it mean for 
a job situation to be “transparent”? Does it mean that the job is more easily perceived 
or comprehended? That the job is more easily completed? That we can anticipate our 
future job needs more clearly? Or what else?

Not all cases of vagueness, however, are problematic. To describe an acquaintance 
as “tall” or “thin” often causes no trouble in ordinary conversation. Indeed, it may be 
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burdensome to describe this person in more precise language. Trouble arises only when 
the language is not sufficiently precise for what the situation demands.

The other way in which cognitive meanings can be defective is ambiguity. An 
ambiguous expression is one that can be interpreted as having more than one clearly 
distinct meaning in a given context. For example, words such as “light,” “proper,” “critical,” 
“stress,” “mad,” “inflate,” “chest,” “bank,” “sound,” and “race” can be used ambiguously. 
Thus, if one were to describe a beer as a light pilsner, does this mean that the beer is light 
in color, light in calories, or light in taste? If one were to describe an action as proper, 
does this mean proper in a moral sense or proper in the sense of being socially accept-
able? Or if one were to describe a person as critical, does this mean that the person is 
essential for a certain task or that the person tends to criticize others?

As is the case with vagueness, ambiguity can also affect entire statements. Such am-
biguity often results from the way in which certain words are combined. For example, 
there was a newspaper headline that read, “Tuna are biting off the Washington coast.” 
Does this mean that the tuna are nibbling away at the coastline or that fishermen are 
catching them off the coast? Presumably it means the latter. Another headline read, 
“College students are turning to vegetables.” Does this mean that the students are meta-
morphosing into vegetables or that they are incorporating more vegetables into their 
diet? Again, the intended meaning is probably the latter.

The difference between ambiguity and vagueness is that vague terminology allows for 
a relatively continuous range of interpretations, whereas ambiguous terminology allows 
for multiple discrete interpretations. A vague expression creates a blur of meaning, 
whereas an ambiguous expression mixes up otherwise clear meanings. However, many 
forms of expression are ambiguous in one context and vague in another. For example, 
the word “slow” in one context could mean either mentally challenged or physically 
slow, but when the word refers to physical slowness, it could be vague. How slow is slow? 
Similar remarks apply to “light,” “fast,” and “rich.”

Ambiguity and vagueness are important in logic because there are countless occasions 
in which the evaluation of an argument leads to the observation, “Well, that depends on 
what you mean by . . .” Certain phraseology in the argument is vague or ambiguous, and 
its meaning must be clarified before any evaluation can proceed. For example, Scien-
tologists argue that their organization should be exempt from paying taxes because, they 
claim, Scientology is a religion. Evaluating their argument requires that we clarify the 
meaning of “religion.” Pro-life advocates argue that abortion is wrong because it results 
in the killing of human beings. But what is the meaning of “human being”? And some 
feminists argue that leering glances constitute sexual harassment. To evaluate their argu-
ments we must clarify the meaning of “leering glances” and “sexual harassment.”

The role of vagueness and ambiguity in arguments may be conveniently explored 
in the context of conflicting arguments between individuals. Such conflicts are called 
disputes:

CLAUDIA: Mrs. Wilson abuses her children. And how do I know that? I saw her spank one 

of her kids the other day after the kid misbehaved.

JANE: Don’t be silly. Kids need discipline, and by disciplining her children, Mrs. Wilson is 

showing that she loves them.

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



2

86   CHAPTER 2 LANGUAGE: MEANING AND DEFINITION

Here the problem surrounds the vagueness of the words “abuse” and “discipline.” When 
does discipline become abuse? The line separating the two is hazy at best, but unless it 
is clarified, disputes of this sort will never be resolved.

Another example:

BRENDA: I’m afraid that Smiley is guilty of arson. Last night he confided to me that he was 

the one who set fire to the old schoolhouse.

WARREN: No, you couldn’t be more mistaken. In this country no one is guilty until 

proven so in a court of law, and Smiley has not yet even been accused of anything.

In this case the dispute arises over the ambiguity of the word “guilty.” Brenda is using 
the word in the moral sense. Given that Smiley has admitted to setting fire to the old 
schoolhouse, it is very likely that he did indeed set fire to it and therefore is guilty of 
arson in the moral sense of the term. Warren, on the other hand, is using the word in 
the legal sense. Because Smiley has not been convicted in a court of law, he is not legally 
guilty of anything.

Disputes that arise over the meaning of language are called verbal disputes. But not all 
disputes are of this sort. Some disputes arise over a disagreement about facts, and these 
are called factual disputes. Example:

KEITH: I know that Freddie stole a computer from the old schoolhouse. Barbara told me 

that she saw Freddie do it.

PHYLLIS: That’s ridiculous! Freddie has never stolen anything in his life. Barbara hates 

Freddie, and she is trying to pin the theft on him only to shield her criminal boyfriend.

Here the dispute centers on the factual issues of whether Barbara told the truth and 
whether Freddie stole the computer.

In dealing with disputes, the first question is whether the dispute is factual, verbal, 
or some combination of the two. If the dispute is verbal, then the second question to be 
answered is whether the dispute concerns ambiguity or vagueness.

EXERCISE 2.1 

I. The following selection is taken from a speech delivered by George C. Wallace, for-
mer governor of Alabama, on July 4, 1964. In this speech Wallace attacked Lyndon 
Johnson’s signing of the Civil Rights Act. The speech is liberally sprinkled with 
emotive terminology. Make a list of what you consider to be the twenty-five most 
highly charged words or phrases, and then indicate whether they are intended to 
evoke a favorable or an unfavorable attitude from the listener.

We come here today in deference to the memory of those stalwart patriots who on  

July 4, 1776, pledged their lives, their fortunes, and their sacred honor to establish and 

 Complete exercises online for immediate feedback.
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 20. JOSEPH: My friend Jarvis, who plays for the NFL, told me that he has never 
taken any performance-enhancing drugs.

  STEPHEN: That can’t be true. I know Jarvis too, and he told me that he has 
taken Viagra for years.

V. Create the following disputes:

 1. A dispute focusing on the vagueness of the word “awesome”

 2. A dispute focusing on the ambiguity of the word “tip”

 3. A factual dispute focusing on the date of some historical event

2

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

2.2 The Intension and Extension of Terms

HOW LOGICAL ARE YOU? Suppose you invite a friend to dine at a local restaurant, but she refuses 
to go to that restaurant because, she says, “it is so ghetto.” What does your friend mean by this asser-
tion? What is the origin of the expression? What attributes does the expression call to mind? Is the 
expression in any way offensive?

Find the answer on MindTap.

The main task of logic is the evaluation of arguments. However, as we saw in the previ-
ous section, there are countless arguments in which this task leads to the observation, 
“Well, that depends on what you mean by . . .” Such an observation usually indicates that 
the meaning of certain words in the argument is vague or ambiguous. Clearing up the 
problem often involves supplying a definition. Thus, the study of meaning and defini-
tion is closely related to the main task of logic. In this section we continue our inquiry 
into aspects of linguistic meaning, and the results of this inquiry provide the basis for the 
theory of definition in the next section.

The basic units of any ordinary language are words. Our main concern in this chap-
ter, however, is not with words in general but with terms. A term is any word or arrange-
ment of words that may serve as the subject of a statement. Terms consist of proper 
names, common names, and descriptive phrases. Here are some examples:

Proper names Common names Descriptive phrases

Napoleon animal first president of the United States

North Dakota restitution author of Hamlet

The United States house books in my library

Senate activity officers in the Swiss Navy

Toni Morrison person blue things

Robinson Crusoe  those who study hard
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Words that are not terms include verbs, nonsubstantive adjectives, adverbs, preposi-
tions, conjunctions, and all nonsyntactic arrangements of words. The following words 
or phrases are not terms; none can serve as the subject of a statement:

dictatorial moreover

runs quickly craves

above and beyond cabbages into again the forest

The last example is a nonsyntactic arrangement.
At this point it is important to distinguish the use of a word from the mention of 

a word. Without this distinction any word can be imagined to serve as the subject of 
a statement and, therefore, to count as a term. The word “wherever,” for example, is 
not a term, but “wherever” (in quotes) can serve as the subject of a statement, such as 
“ ‘Wherever’ is an eight-letter word.” But in this statement, it is not the word itself that 
is the subject but rather the quoted word. The word is said to be mentioned—not used. 
On the other hand, “wherever” is used in this statement: “I will follow you wherever you 
go.” In distinguishing terms from nonterms one must be sure that the word or group of 
words can be used as the subject of a statement.

The previous section of this chapter explored the cognitive meaning of language in 
general. The cognitive meaning of terms comprises two kinds: intensional and exten-
sional. The intensional meaning, or intension, consists of the qualities or attributes 
that the term connotes, and the extensional meaning, or extension, consists of the 
members of the class that the term denotes. For example, the intensional meaning of the 
term “cat” consists of the attributes of being furry, of having four legs, of moving in a 
certain way, of emitting certain sounds, and so on, while the extensional meaning con-
sists of cats themselves—all the cats in the universe. The term connotes the attributes 
and denotes the cats.

The intensional meaning of a term is otherwise known as the connotation, and the 
extensional meaning is known as the denotation. Intension and extension are roughly 
equivalent to the more modern terms sense and reference, respectively. Also, note that 
logic uses the terms connotation and denotation differently from the way they are used 
in grammar. In grammar, connotation refers to the subtle nuances of a word, whereas 
denotation refers to the word’s direct and specific meaning.

Thomas Edison

Alexander Graham Bell

Samuel F. B. Morse

Wright brothers

Class members

(extension)

Attributes

(intension)

Clever

Intuitive

Creative

Imaginative

connotes denotes 

“Inventor”

Exactly how a term connotes a set of attributes allows for at least two different 
interpretations. Some philosophers take an objective approach and hold that a term 
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connotes whatever attributes something must have in order to be denoted by the term. 
Others take what might be called a subjective approach and hold that a term connotes 
the attributes that occur in the minds of the people who use that term. This text takes 
the latter approach.

In connection with this approach, however, we encounter the problem of terms con-
noting different things to different people. Thus, to a cat lover the term “cat” might 
connote the attributes of being cuddly and adorable, while to someone who hates cats it 
might connote the attributes of being obnoxious and disgusting. To avoid this problem, 
we restrict the meaning of connotation to what is usually called the conventional con-
notation. The  conventional connotation of a term includes the attributes that the term 
commonly calls forth in the minds of competent speakers of the language. Under this 
interpretation, the connotation of a term remains more or less the same from person to 
person and from time to time.

The denotation of a term also typically remains the same from person to person, 
but it may change over time. The denotation of “currently living cat,” for example, is 
constantly fluctuating as some cats die and others are born. The denotation of the term 
“cat,” on the other hand, is presumably constant because it denotes all cats—past, pres-
ent, and future.

Sometimes the denotation of a term can change radically with the passage of time. 
The terms “currently living dodo bird” and “current king of France,” for example, at one 
time denoted actually existing entities, but today all such entities have perished. Accord-
ingly, these terms now have what is called empty extension. They are said to denote the 
empty (or “null”) class, the class that has no members. Other terms with empty exten-
sion include “unicorn,” “leprechaun,” “gnome,” “elf,” and “griffin.” While these terms 
have empty extension, however, they do not have empty intension. “Currently living 
dodo bird” and “current king of France,” as well as “unicorn,” “elf,” and “griffin,” connote 
a variety of intelligible attributes.

The fact that some terms have empty extension leads us to an important connection 
between extension and intension—namely, that intension determines extension. The 
intensional meaning of a term serves as the criterion for deciding what the extension 
consists of. Because we know the attributes connoted by the term “unicorn,” for example, 
we know that the term has empty extension. That is, we know that there are no four-
legged mammals having a single straight horn projecting from their forehead. Similarly, 
the intension of the word “cat” serves as the criterion for determining what is and what 
is not a member of the class of cats.

One kind of term that raises problems for the intension-determines-extension 
rule is proper names. For example, the name “David” might not appear to have 
any intension, but it denotes the person who has this name. Although philosophers 
have disagreed about this, it would seem that proper names must have some kind 
of intension or we would not know what persons, if any, they denote. One possible 
solution to this problem is that names are shorthand symbols for descriptions or 
bundles of descriptions. For example, “David” could be shorthand for “the person 
who lives next door” or “the person who works at the corner store and who drives 
a green Chevy.”
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Another possible solution to the problem of proper names is that the intension of 
proper names consists of the causal chain of events leading from the point at which 
the name is first assigned to the point at which a certain person learns about the name. 
Thus, the first link in such a chain might be the baptismal event at which the name 
“David” is given to a certain infant, the second link would be the event in which a 
certain third party is informed of the first event, and so on. This entire chain of events 
extending through the linguistic community would then constitute the intension of 
“David.” Thus, we conclude that for all terms, including proper names, intension de-
termines extension.

The distinction between intension and extension may be further illustrated by com-
paring the way in which these concepts can be used to give order to random sequences 
of terms. Terms may be put in the order of increasing intension, increasing extension, 
decreasing intension, and decreasing extension. A series of terms is in the order of 
increasing intension when each term in the series (except the first) connotes more 
attributes than the one preceding it. In other words, each term in the series after the 
first is more specific than the one preceding it. (A term is specific to the degree that it 
connotes more attributes.) The order of decreasing intension is the reverse of that of 
increasing intension.

A series of terms is in the order of increasing extension when each term in the series 
(except the first) denotes a class having more members than the class denoted by the 
term preceding it. In other words, the class size gets larger with each successive term. 
Decreasing extension is, of course, the reverse of this order. Examples:

increasing intension: animal, mammal, feline, tiger

increasing extension: tiger, feline, mammal, animal

decreasing intension: tiger, feline, mammal, animal

decreasing extension: animal, mammal, feline, tiger

These examples illustrate a fact pertaining to most such series: The order of increasing 
intension is usually the same as that of decreasing extension. Conversely, the order of 
decreasing intension is usually the same as that of increasing extension. There are some 
exceptions, however. Consider the following series:

unicorn; unicorn with blue eyes; unicorn with blue eyes and green horn; unicorn  

with blue eyes, green horn, and a weight of over 400 pounds

Each term in this series has empty extension; so, while the series exhibits the order of 
increasing intension, it does not exhibit the order of decreasing extension. Here is an-
other, slightly different, example:

living human being; living human being with a genetic code; living human being with a 

genetic code and a brain; living human being with a genetic code, a brain, and a height of 

less than 100 feet

In this series none of the terms has empty extension, but each term has exactly the same 
extension as the others. Thus, while the intension increases with each successive term, 
once again the extension does not decrease.
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 5. Construct a series of four terms that exhibits increasing intension but non-
decreasing extension.

II. Answer “true” or “false” to the following statements:

 1. All words have an intensional meaning and an extensional meaning.

 2. The intensional meaning of a term consists of the attributes connoted by 
the term.

 3. The extensional meaning of a term consists of the members of the class  
denoted by the term.

 4. The extension of a term always remains the same with the passage of time.

 5. Some terms have empty intension.

 6. Some terms have empty extension.

 7. The intension of a term determines the extension.

 8. The intension of a term determines how specific the term is.

 9. The order of increasing intension is always the same as that of decreasing  
extension.

 10. “Leprechaun” and “unicorn” have the same extension.

III. Create the following series of terms:

 1. A series of four terms, relating to music, that are in the order of increasing 
intension

 2. A series of four terms, relating to beverages, that are in the order of increasing 
extension

2

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

2.3 Definitions and Their Purposes

HOW LOGICAL ARE YOU? Two friends are discussing the relative merits of a new dictionary. 
One of them speaks approvingly, noting that the dictionary contains the words “emoji” and “selfie.” 
The other disagrees, arguing that it is ridiculous to include such words in a dictionary because 
they are simply “made-up words.” The first friend then counters by observing that many people 
use these words regularly, and nearly everybody knows what they mean. Whom do you agree with, 
and why?

Find the answer on MindTap.
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Over the years philosophers have held various conflicting views about the purpose of 
definitions. For example, Plato claimed that definitions were intended to explicate the 
meaning of certain eternal essences or forms, such as justice, piety, and virtue. For most 
logicians today, however, definitions are intended exclusively to explicate the meaning 
of words. In conformity with this latter position, we may define definition as a group 
of words that assigns a meaning to some word or group of words. Accordingly, every 
definition consists of two parts: the definiendum and the definiens. The definiendum is 
the word or group of words that is supposed to be defined, and the definiens is the word 
or group of words that does the defining. For example, in the definition “ ‘Tiger’ means 
a large, striped, ferocious feline indigenous to the  jungles of India and Asia,” the word 
“tiger” is the definiendum, and everything after the word “means” is the definiens. The 
definiens is not itself the meaning of the definiendum; rather, it is the group of words 
that symbolizes (or that is supposed to symbolize) the same meaning as the definien-
dum. Because we presumably know in advance what the definiens symbolizes, we are 
led, via the definition, to understand what the definiendum symbolizes. It is in this way 
that the definition “assigns” a meaning to its definiendum.

Definiendum

Word to be

defined

Words that do

the defining

= Definiens

Definition

Once it has been decided that definitions explicate the meaning of words, other 
disagreements emerge among the philosophers. Some argue that since a definition is 
merely a rule that allows one set of words (the definiens) to be used in place of another 
set (the definiendum), definitions communicate no information at all about the subject 
matter of the definiendum. Others take the opposite tack and argue that since defini-
tions result in a clarification of language, they provide a means for the discovery of 
deeper philosophical truths. It seems, however, that neither of these approaches is able 
to make good sense of all the various kinds of definitions that are actually employed in 
ordinary usage. As a result, instead of beginning their analysis of definitions with a set 
of a priori criteria, many logicians take a pragmatic approach and begin with a survey 
of the various kinds of definitions that are actually used and of the functions that they 
actually serve. This is the approach taken here.

Stipulative Definitions

A stipulative definition assigns a meaning to a word for the first time. This may involve  
either coining a new word or giving a new meaning to an old word. The purpose of a stip-
ulative definition is usually to replace a more complex expression with a simpler one.
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The need for a stipulative definition is often occasioned by some new phenomenon 
or development. For example, many years ago lions were crossbred with tigers. The 
word “tigon” was selected to name the offspring of male tiger and a female lion, and 
“liger” was selected to name the offspring of a male lion and a female tiger. When a 
zebra was crossbred with a donkey, the offspring was called a “zeedonk.” Crossbreeding 
a lime with a kumquat produced a fruit that was called a “limequat,” and crossbreeding 
a plum with an apricot produced a fruit called a “plumcot” and a “plout.” All of these 
words were first assigned their meanings through stipulative definitions.

Another use for stipulative definitions is to set up secret codes. For example, during 
World War II, “Tora! Tora! Tora!” was the Japanese code name that triggered the attack 
on Pearl Harbor. “Wotan” was the German code name for a radar system; “Golfplatz” 
signified Great Britain; and “Operation Sealion” was the plan to invade Great Britain. 
“Operation Crossbow” was the British code name for countermeasures against the 
V-2 rocket; “Manhattan Project” signified the American effort to develop the atomic 
bomb; and “Operation Overlord” was the code name for the planned invasion of 
Normandy. More recently, corporations have employed code names to keep their proj-
ects secret from competitors. Intel has named its central processing units “Willamette,” 
“Deschutes,” and “Clackamas”—all of them pertinent to Oregon, where the units were 
designed. And Apple has named its operating systems after big cats: “Snow Leopard,”  
“Lion,” and “Mountain Lion.”

Because people are continually coming up with new creations, whether it be food 
concoctions, inventions, modes of behavior, or kinds of apparel, stipulative definitions 
are continually being introduced to name them. The invention of computers provides a 
prime example. Today we have dozens of new terms or new uses of old terms that did not 
exist a few years ago: “cyberspace,” “e-mail,” “browser,” “hacker,” “dot-com,” “hardware,” 
“software,” “download,” “website,” “webmaster,” “server,” “boot,” “bar code,” “mouse,” 
“modem,” “cookies,” “spam,” “Blackberry,” “iPhone,” “Bluetooth,” “iPad,” “ Twitter,” 
“tweet,” “texting,” and “sexting”—to name just a few. Earlier, in the area of biology, when 
a certain excretion of the pancreas was refined to its pure form, the word “insulin” was 
chosen to name it, and the word “penicillin” was chosen for an antibacterial substance 
produced by certain Penicillium molds. In mathematics, the symbol “105” was chosen as 
a simple substitute for “10 3 10 3 10 3 10 3 10.”

Because a stipulative definition is a completely arbitrary assignment of a meaning 
to a word for the first time, there can be no such thing as a “true” or “false” stipula-
tive definition. Furthermore, for the same reason, a stipulative definition cannot 
provide any new information about the subject matter of the definiendum. The fact 
that the word “tigon” was selected to replace “offspring of a male tiger and a female 
lion” tells us nothing new about the nature of the animal in question. One stipula-
tive definition may, however, be more or less convenient or more or less appropriate 
than another.

Stipulative definitions are misused in verbal disputes when one person covertly uses 
a word in a peculiar way and then proceeds to assume that everyone else uses that word 
in the same way. Under these circumstances that person is said to be using the word 
“stipulatively.” In such cases the assumption that other persons use the word in the same 
way is rarely justified.
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Lexical Definitions

A lexical definition is used to report the meaning that a word already has in a language. 
Dictionary definitions are all instances of lexical definitions. Thus, in contrast with a 
stipulative definition, which assigns a meaning to a word for the first time, a lexical 
definition may be true or false depending on whether it does or does not report the way 
a word is actually used. Because words are frequently used in more than one way, lexical 
definitions have the further purpose of eliminating the ambiguity that would otherwise 
arise if one of these meanings were to be confused with another. Here are two lexical 
definitions:

Light: (1) Something that makes things visible; (2) Electromagnetic radiation; (3) Of little 

weight; (4) Having fewer calories than the standard product.

Bank: (1) The slope bordering a stream or river; (2) The inclination of an aircraft during a 

turn; (3) An institution for receiving, lending, and safeguarding money.

Because a lexical definition lists the various meanings that a word can have, a person 
who consults such a definition is better prepared to avoid ambiguous constructions of 
his or her own and to detect those of others. Undetected ambiguity causes the most 
trouble. In many cases the problem lies not with the obvious differences in meaning 
that words such as “light” and “bank” may have but with the subtle shadings of mean-
ing that are more likely to be confused with one another. For example, if a woman is 
described as “nice,” any number of things could be intended. She could be fastidious, 
refined, modest, pleasant, attractive, or even lewd. A good lexical definition will dis-
tinguish these various shadings and thereby guard against the possibility that two such 
meanings will be unconsciously jumbled together.

Precising Definitions

The purpose of a precising definition is to reduce the vagueness of a word. As we saw 
in the first section of this chapter, an expression is vague if there are borderline cases in 
which it is impossible to tell if the word applies or does not apply. Words such as “fresh,” 
“rich,” and “poor” are vague. Once the vagueness of such words is reduced by a precising 
definition, one can reach a decision as to the applicability of the word to a specific situ-
ation. For example, if legislation were ever introduced to give direct financial assistance 
to the poor, a precising definition would have to be supplied specifying exactly who is 
poor and who is not. The definition “ ‘Poor’ means having an annual income of less than 
$10,000 and a net worth of less than $20,000” is an example of a precising definition.

Whenever words are taken from ordinary usage and used in a highly systematic context, 
such as science, mathematics, medicine, or law, they must always be clarified by means of 
a precising definition. The terms “force,” “energy,” “acid,” “element,” “number,” “equality,” 
“contract,” and “agent” have all been given precising definitions by specific disciplines.

Sometimes the substance of a court trial may revolve around the precise usage of a 
term. A recent harassment case before the U.S. Court of Appeals depended on whether a 
certain person qualified as a supervisor. The court ruled that a supervisor was one who 
had “the power to hire, fire, demote, promote, transfer, or discipline” an employee. This 
ruling amounted to a precising definition of the word “supervisor.”
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Another example involves the practice of surgical transplantation of vital organs. 
Before a heart transplant can be conducted, the donor must be dead; otherwise, the 
surgeon will be accused of murder. If the donor is dead for too long, however, the 
success of the transplant will be imperiled. But exactly when is a person considered 
to be dead? Is it when the heart stops beating, when the person stops breathing, when 
rigor mortis sets in, or some other time? The question involves the meaning of the 
term “moment of death.” The courts have decided that “moment of death” should be 
taken to mean the moment the brain stops functioning, as measured by an electro-
encephalograph. This decision amounts to the acceptance of a precising definition 
for “moment of death.”

A precising definition differs from a stipulative definition in that the latter involves 
a purely arbitrary assignment of meaning, whereas the assignment of meaning in a 
precising definition is not at all arbitrary. A great deal of care must be taken to ensure 
that the assignment of meaning in a precising definition is appropriate and legitimate 
for the context within which the term is to be employed.

Theoretical Definitions

A theoretical definition assigns a meaning to a word by suggesting a theory that 
gives a certain characterization to the entities that the term denotes. Such a definition 
provides a way of viewing or conceiving these entities that suggests deductive conse-
quences, further investigation (experimental or otherwise), and whatever else would 
be entailed by the acceptance of a theory governing these entities. The definition of 
the term “heat” found in texts dealing with the kinetic theory of heat provides a good 
example: “ ‘Heat’ means the energy associated with the random motion of the mol-
ecules of a substance.” This definition does more than merely assign a meaning to 
a word; it provides a way of conceiving the physical phenomenon that is heat. In so 
doing, it suggests the deductive consequence that as the molecules of a substance speed 
up, the temperature of the substance increases. In addition, it suggests a number of 
experiments—experiments investigating the relationship between molecular velocity 
and the phenomena of radiation, gas pressure, molecular elasticity, and molecular con-
figuration. In short, this definition of “heat” provides the impetus for an entire theory 
about heat.

Other examples of theoretical definitions are the definition of “light” as a form of 
electromagnetic radiation and the definition of “force,” “mass,” and “acceleration” in 
Newton’s second law of motion as expressed in the equation “F 5 MA.” The latter is 
a kind of contextual definition in which each term is defined in terms of the other 
two. Both definitions entail numerous deductive consequences about the phenomena  
involved and suggest numerous avenues of experimental investigation.

Not all theoretical definitions are associated with science. Many terms in philosophy, 
such as “substance,” “form,” “cause,” “change,” “idea,” “good,” “mind,” and “God,” have 
been given theoretical definitions. In fact, most of the major philosophers in history have 
given these terms their own peculiar theoretical definitions, and this fact accounts in 
part for the unique character of their respective philosophies. For example, Gottfried 
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Wilhelm Leibniz’s definition of “substance” in terms of what he called “monads” laid the 
foundation for his metaphysical theory, and John Stuart Mill’s definition of “good” as the 
greatest happiness of the greatest number provided the underpinnings for his utilitarian 
theory of ethics.

Like stipulative definitions, theoretical definitions are neither true nor false, strictly  
speaking. The reason is that theoretical definitions function as proposals to see or  
interpret some phenomenon in a certain way. Since proposals have no truth value, nei-
ther do theoretical definitions. They may, however, be more or less interesting or more 
or less fruitful, depending on the deductive consequences they entail and on the out-
come of the experiments they suggest.

Persuasive Definitions

The purpose of a persuasive definition is to engender a favorable or unfavorable 
attitude toward what is denoted by the definiendum. This purpose is accomplished by 
assigning an emotionally charged or value-laden meaning to a word while making it ap-
pear that the word really has (or ought to have) that meaning in the language in which 
it is used. Thus, persuasive definitions amount to a certain synthesis of stipulative, lexi-
cal, and, possibly, theoretical definitions backed by the rhetorical motive to engender a 
certain attitude. As a result of this synthesis, a persuasive definition masquerades as an 
honest assignment of meaning to a term while condemning or blessing with approval 
the subject matter of the definiendum. Here are some examples of opposing pairs of 
persuasive definitions:

“Abortion” means the ruthless murdering of innocent children.

“Abortion” means a safe and established surgical procedure whereby a woman is  

relieved of an unwanted burden.

“Liberal” means a drippy-eyed do-gooder obsessed with giving away other people’s money.

“Liberal” means a genuine humanitarian committed to the goals of adequate housing and 

health care and of equal opportunity for all of our citizens.

“Capitalism” means the economic system in which individuals are afforded the God-given 

freedom to own property and conduct business as they choose.

“Capitalism” means the economic system in which humanity is sacrificed to the wanton 

quest for money, and mutual understanding and respect are replaced by alienation, greed, 

and selfishness.

“Taxation” means the procedure by means of which our commonwealth is preserved 

and sustained.

“Taxation” means the procedure used by bureaucrats to rip off the people who elected them.

The objective of a persuasive definition is to influence the attitudes of the reader or 
listener; thus, such definitions may be used with considerable effectiveness in political 
speeches and editorial columns. While persuasive definitions may, like lexical defini-
tions, be evaluated as either true or false, the primary issue is neither truth nor falsity 
but the effectiveness of such definitions as instruments of persuasion.
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III. Answer “true” or “false” to the following statements:

 1. From the standpoint of logic, many definitions are concerned not with words 
but with things.

 2. The definiendum is the word or term that is supposed to be defined.

 3. The definiens is the word or group of words that assigns a meaning to the word 
being defined.

 4. A stipulative definition is either true or false.

 5. A lexical definition reports the way a word is actually used in a language.

 6. One of the purposes of a lexical definition is to guard against the ambiguous 
use of a word.

 7. The meaning given to a word by a precising definition is completely arbitrary.

 8. Theoretical definitions are either true or false, just as are lexical definitions.

 9. Theoretical definitions provide a theoretical characterization of the entity or 
entities denoted by the word being defined.

 10. The purpose of a persuasive definition is to influence attitudes.

IV. Create the following definitions:

 1. A stipulative definition for a new word you have invented

 2. A precising definition for the word “loud”

 3. A persuasive definition for the word “terrorist”

 4. A theoretical definition for the word “atom”

2

2.4 Definitional Techniques

HOW LOGICAL ARE YOU? Suppose you are involved in a discussion with a friend as to whether 
there is really any difference between Republicans and Democrats. You ask your friend to define these 
words and he says “Republican” means a person such as Dwight D. Eisenhower, Ronald Reagan, and 
Richard Nixon, and “Democrat” means a person such as Sarah Jessica Parker, Gwyneth Paltrow, and 
Ashley Judd. Do you see any problem with these definitions? If so, what is it?

Find the answer on MindTap.

In the previous section we presented a survey of some of the kinds of definitions actu-
ally in use and the functions they are intended to serve. In this section we will investi-
gate some of the techniques used to produce these definitions. These techniques may be 

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.
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classified in terms of the two kinds of meaning, intensional and extensional, discussed 
in Section 2.2.

Extensional (Denotative) Definitions

An extensional (denotative) definition is one that assigns a meaning to a term by 
indicating the members of the class that the definiendum denotes. There are at least 
three ways of indicating the members of a class: pointing to them, naming them 
individually, and naming them in groups. The three kinds of definitions that result 
are called, respectively, demonstrative or ostensive definitions, enumerative definitions, 
and definitions by subclass.

Demonstrative (ostensive) definitions are probably the most primitive form of def-
inition. All one need know to understand such a definition is the meaning of pointing. 
As the following examples illustrate, such definitions may be either partial or complete, 
depending on whether all or only some of the members of the class denoted by the 
definiendum are pointed to:

“Chair” means this and this and this—as you point to several chairs, one after the other.

“Washington Monument” means that—as you point to it.

If you were attempting to teach a foreigner your own native language, and neither 
of you understood a word of each other’s language, demonstrative definition would  
almost certainly be one of the methods you would use.

Because demonstrative definitions are the most primitive, they are also the most 
limited. In addition to the limitations affecting all extensional definitions (which will 
be discussed shortly), there is the obvious limitation that the required objects be avail-
able for being pointed at. For example, if one wishes to define the word “sun” and it 
happens to be nighttime, or the word “dog” and none happens to be in the vicinity,  
a demonstrative definition cannot be used.

Demonstrative definitions differ from the other kinds of definitions in that the 
definiens is constituted at least in part by a gesture—the gesture of pointing. Since the 
definiens in any definition is a group of words, however, a gesture, such as pointing, 
must count as a word. While this conclusion may appear strange at first, it is supported 
by the fact that the “words” in many sign languages consist exclusively of gestures.

Enumerative definitions assign a meaning to a term by naming the members of the 
class the term denotes. Like demonstrative definitions, they may also be either partial 
or complete. Examples:

“Actress” means a person such as Reese Witherspoon, Blake Lively, or Emma Stone.

“Baltic state” means Estonia, Latvia, or Lithuania.

Complete enumerative definitions are usually more satisfying than partial ones 
because they identify the definiendum with greater assurance. Relatively few classes, 
however, can be completely enumerated. Many classes, such as the class of real numbers 
greater than 1 but less than 2, have an infinite number of members. Others, such as the 
class of stars and the class of persons, while not infinite, have still too many members 
to enumerate. Therefore, anything approximating a complete enumerative definition of 
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terms denoting these classes is virtually impossible. Then there are others—the class of 
insects and the class of trees, for example—the vast majority of whose members have no 
names. For terms that denote these classes, either a demonstrative definition or a defini-
tion by subclass is the more appropriate choice.

A definition by subclass assigns a meaning to a term by naming subclasses of the 
class denoted by the term. Such a definition, too, may be either partial or complete, 
depending on whether the subclasses named, when taken together, include all the mem-
bers of the class or only some of them. Examples:

“Tree” means an oak, pine, elm, spruce, maple, and the like.

“Flower” means a rose, lily, daisy, geranium, zinnia, and the like.

“Cetacean” means either a whale, a dolphin, or a porpoise.

“Fictional work” means either a poem, a play, a novel, or a short story.

The first two are partial, the second two complete. As with definitions by enumeration, 
complete definitions by subclass are more satisfying than partial ones; but because rela-
tively few terms denote classes that admit of a conveniently small number of subclasses, 
complete definitions by subclass are often difficult, if not impossible, to provide.

Extensional definitions are chiefly used as techniques for producing lexical and 
stipulative definitions. Lexical definitions are aimed at communicating how a word 
is actually used, and one of the ways of doing so is by identifying the members of 
the class that the word denotes. Dictionaries frequently include references to the 
individual members (or to the subclasses) of the class denoted by the word being 
defined. Sometimes they even include a kind of demonstrative definition when they 
provide a picture of the object that the word denotes. Not all lexical definitions have 
to occur in dictionaries, however. A lexical definition can just as well be spoken, 
as when one person attempts to explain orally to another how a word is used in a 
language. Such attempts, incidentally, often have recourse to all three kinds of ex-
tensional definition.

Stipulative definitions are used to assign a meaning to a word for the first time. This 
task may be accomplished by all three kinds of extensional definition. For example, a 
biologist engaged in naming and classifying types of fish might assign names to the 
specific varieties by pointing to their respective tanks (demonstrative definition), and 
then she might assign a class name to the whole group by referring to the names of the 
specific varieties (definition by subclass). An astronomer might point via his telescope 
to a newly discovered comet and announce, “That comet will henceforth be known as 
‘Henderson’s Comet’ ” (demonstrative definition). The organizer of a children’s game 
might make the stipulation: “John, Mary, and Billy will be called ‘Buccaneers,’ and Judy, 
George, and Nancy will be ‘Pirates’ ” (enumerative definition).

Although it is conceivable that extensional definitions could also serve as techniques 
for theoretical and persuasive definitions (though this would be highly unusual), exten-
sional definitions by themselves cannot properly serve as precising definitions for the 
following reason. The function of a precising definition is to clarify a vague word, and 
vagueness is a problem affecting intensional meaning. Because the intension is impre-
cise, the extension is indefinite. To attempt to render the intension precise by exactly 
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specifying the extension (as with an extensional definition) would be tantamount to 
having extension determine intension—which cannot be done.

The principle that intension determines extension, whereas the converse is not true, 
underlies the fact that all extensional definitions suffer serious deficiencies. For exam-
ple, in the case of the demonstrative definition of the word “chair,” if all the chairs point-
ed to are made of wood, observers might get the idea that “chair” means “wood” instead 
of something to sit on. Similarly, they might get the idea that “Washington Monument” 
means “tall” or “pointed” or any of a number of other things. From the definition of 
“actress,” readers or listeners might think that “actress” means “woman”—which would 
include countless individuals who have nothing to do with the stage or screen. From 
the definition of “tree” they might get the idea that “tree” means “firmly planted in 
the ground,” which would also include the pilings of a building. And they might think 
that “cetacean” means “aquatic animal,” which includes salmon, tuna, squid, manatees, 
and so on. In other words, it makes no difference how many individuals or subclasses 
are named in an extensional definition, there is no assurance that listeners or readers 
will  get the intensional meaning. Extensions can suggest intensions, but they cannot 
determine them.

Intensional (Connotative) Definitions

An intensional definition is one that assigns a meaning to a word by indicating the 
qualities or attributes that the word connotes. Because at least four strategies may be 
used to indicate the attributes a word connotes, there are at least four kinds of inten-
sional definitions: synonymous definition, etymological definition, operational defini-
tion, and definition by genus and difference.

A synonymous definition is one in which the definiens is a single word that con-
notes the same attributes as the definiendum. In other words, the definiens is a syn-
onym of the word being defined. Examples:

“Physician” means doctor.

“Intentional” means willful.

“Voracious” means ravenous.

“Observe” means see.

When a single word can be found that has the same intensional meaning as the word 
being defined, a synonymous definition is a highly concise way of assigning a mean-
ing. Many words, however, have subtle shades of meaning that are not connoted by any 
other single word. For example, the word “wisdom” is not exactly synonymous with 
either “knowledge,” “understanding,” or “sense”; and “envious” is not exactly synony-
mous with either “jealous” or “covetous.”

An etymological definition assigns a meaning to a word by disclosing the word’s 
ancestry in both its own language and other languages. Most ordinary English words 
have ancestors either in Old or Middle English or in some other language such as Greek, 
Latin, or French, and the current English meaning (as well as spelling and pronun-
ciation) is often closely tied to the meaning (and spelling and pronunciation) of these 
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ancestral words. For example, the English word “license” is derived from the Latin verb 
licere, which means to be permitted, and the English word “captain” derives from the 
Latin noun caput, which means head.

Etymological definitions have special importance for at least two reasons. The first 
is that the etymological definition of a word often conveys the word’s root meaning or 
seminal meaning from which all other associated meanings are derived. Unless one is 
familiar with this root meaning, one often fails to place other meanings in their proper 
light or to grasp the meaning of the word when it is used in its most proper sense. For 
example, the word “principle” derives from the Latin word principium, which means be-
ginning or source. Accordingly, the “principles of physics” are those fundamental laws 
that provide the “source” of the science of physics. The English word “efficient” derives 
from the Latin verb efficere, which means to bring about. Thus, the “efficient cause” of 
something (such as the motion of a car) is the agent that actually brings that thing about 
(the engine).

The second reason for the importance of etymological definitions is that if one is 
familiar with the etymology of one English word, one often has access to the meaning 
of an entire constellation of related words. For example, the word “orthodox” derives 
from the two Greek words ortho, meaning right or straight, and doxa, meaning belief 
or opinion. From this, one might grasp that “orthopedic” has to do with straight bones 
(originally in children—pais in Greek means child), and that “orthodontic” has to do 
with straight teeth (odon in Greek means tooth). Similarly, if one is familiar with the 
etymological definition of “polygon” (from the Greek words poly, meaning many, and 
ganos meaning angle), one might grasp the meanings of “polygamy” (from gamos, 
meaning marriage) and “polygraph” (from graphein, meaning to write). A polygraph 
is a lie detector that simultaneously records pulse rate, blood pressure, respiration, 
and so on.

An operational definition assigns a meaning to a word by specifying certain experi-
mental procedures that determine whether or not the word applies to a certain thing. 
Examples:

One substance is “harder than” another if and only if one scratches the other when the 

two are rubbed together.

“Brain activity” means that an electroencephalograph shows oscillations when attached 

to a patient’s head.

A “potential difference” exists between two conductors if and only if a voltmeter shows 

a reading when connected to the two conductors.

A solution is an “acid” if and only if litmus paper turns red when dipped into it.

Each of these definitions prescribes an operation to be performed. The first prescribes 
that the two substances in question be rubbed together, the second that the electro-
encephalograph be connected to the patient’s head and observed for oscillations, the third 
that the voltmeter be connected to the two conductors and observed for deflection, and 
the fourth that the litmus paper be placed in the solution and observed for color change. 
Unless it specifies such an operation, a definition cannot be an operational definition. 
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For example, the definition “A solution is an ‘acid’ if and only if it has a pH of less than 
7,” while good in other respects, is not an operational definition, because it prescribes 
no operation.

Operational definitions were invented for the purpose of tying down relatively ab-
stract scientific concepts to the solid ground of empirical reality. In this they succeed 
fairly well; yet, from the standpoint of ordinary language usage, they involve certain 
deficiencies. One of these deficiencies concerns the fact that operational definitions 
usually convey only part of the intensional meaning of a term. Certainly “brain activ-
ity” means more than oscillations on an electroencephalograph, just as “acid” means 
more than litmus paper turning red. This deficiency becomes more acute when one 
attempts to apply operational definitions to terms outside the framework of science. 
For example, no adequate operational definition could be given for such words as 
“love,” “respect,” “freedom,” and “dignity.” Within their proper sphere, however, opera-
tional definitions are quite useful and important. Interestingly Einstein developed his 
special theory of relativity in partial response to the need for an operational definition 
of simultaneity.

A definition by genus and difference assigns a meaning to a term by identifying a 
genus term and one or more difference words that, when combined, convey the mean-
ing of the term being defined. Definition by genus and difference is more generally ap-
plicable and achieves more adequate results than any of the other kinds of intensional 
definition. To explain how it works, we must first explain the meanings of the terms 
genus, species, and specific difference.

In logic, genus and species have a somewhat different meaning than they have in biol-
ogy. In logic, genus simply means a relatively larger class, and species means a relatively 
smaller subclass of the genus. For example, we may speak of the genus animal and the 
species mammal, or of the genus mammal and the species feline, or of the genus feline 
and the species tiger, or the genus tiger and the species Bengal tiger. In other words, 
genus and species are merely relative classifications.

The specific difference, or difference, is the attribute or attributes that distinguish 
the various species within a genus. For example, the specific difference that distin-
guishes tigers from other species in the genus feline would include the attributes 
of being large, striped, ferocious, and so on. Because the specific difference is what 
distinguishes the species, when a genus is qualified by a specific difference, a species 
is identified. Definition by genus and difference is based on this fact. It consists of 
combining a term denoting a genus with a word or group of words connoting a spe-
cific difference so that the combination identifies the meaning of the term denoting 
the species.

Let us construct a definition by genus and difference for the word “ice.” The first 
step is to identify a genus of which ice is the species. The required genus is water. 
Next we must identify a specific difference (attribute) that makes ice a special form 
of water. The required difference is frozen. The completed definition may now be 
written out:

Species  Difference Genus

“Ice” means frozen water.
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A definition by genus and difference is easy to construct. Simply select a term that is 
more general than the term to be defined, then narrow it down so that it means the same 
thing as the term being defined. Examples:

 Species  Difference Genus

 “Daughter” means female offspring.

 “Husband” means married man.

 “Doe” means female deer.

 “Fawn” means very young deer.

 “Skyscraper” means very tall building.

Other examples are more complex:

“Tent” means a collapsible shelter made of canvas or other material that is stretched and 

sustained by poles.

“Tent” is the species, “shelter” is the genus, and “collapsible” and “made of canvas . . .” 
the difference.

Definition by genus and difference is the most effective of the intensional definitions 
for producing the five kinds of definition discussed in Section 2.3. Stipulative, lexical, 
precising, theoretical, and persuasive definitions can all be constructed according to the 
method of genus and difference. Lexical definitions are typically definitions by genus 
and difference, but they also often include etymological definitions. Operational defini-
tion can serve as the method for constructing stipulative, lexical, precising, and persua-
sive definitions, but because of the limitations we have noted, it typically could not be 
used to produce a complete lexical definition. Other techniques would have to be used 
in addition. Synonymous definition may be used to produce only lexical definitions. 
Since, in a synonymous definition, the definiendum must have a meaning before a syn-
onym can be found, this technique cannot be used to produce stipulative definitions, 
and the fact that the definiens of such a definition contains no more information than 
the definiendum prohibits its use in constructing precising, theoretical, and persuasive 
definitions.

This account of definitions is inevitably incomplete. At the beginning of the 
chapter we saw that all words—not just terms—stand in need of definitions, but 
the account given here is based on the intension and extension of terms. Never-
theless, many of the techniques developed here can be applied to words in gen-
eral, and even to symbols. For example, Chapters 6 and 8 will present definitions 
of various symbols that are used in modern logic to connect one statement with 
another and to translate ordinary language statements into symbolic form. When 
logicians introduced these symbols many years ago, they did it through stipulative 
definitions. Also, as we will see in Chapter 6, some of these symbols are defined by 
certain tables, called truth tables, which establish each symbol’s meaning under all 
possible arrangements of truth values. These definitions are probably best described 
as extensional, and they are similar in some ways to demonstrative definitions and 
enumerative definitions.

The applicability of the seven definitional techniques in producing the five kinds of 
definition is summarized in Table 2.1.
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TABLE 2.1  Correlation of Definitional Techniques  

with Types of Definitions

Can Produce This Type of Definition

This Technique Stipulative Lexical Precising Theoretical Persuasive

Demonstrative yes yes no (unusual) (unusual)

Enumerative yes yes no (unusual) (unusual)

Subclass yes yes no (unusual) (unusual)

Synonymous no yes no no no

Etymological yes yes no no no

Operational (limited) yes yes (unusual) (unusual)

Genus and  

Difference

yes yes yes yes yes

EXERCISE 2.4 

I. Determine whether the following are demonstrative definitions, enumerative defi-
nitions, definitions by subclass, synonymous definitions, etymological definitions, 
operational definitions, or definitions by genus and difference.

 ★1. “Plant” means something such as a tree, a flower, a vine, or a cactus.

 2. “Hammer” means a tool used for pounding.

 3. A triangle is “equilateral” if and only if a compass, when placed sequentially on 
two vertices and properly adjusted, strikes through the other two vertices.

 ★4. “State” means something such as Ohio, Arkansas, Minnesota, and Tennessee.

 5. “Angel” is a word that originates from the Greek word angelos, which means 
messenger.

 6. “Neophyte” means beginner.

 ★7. “House” means this: 

 8. “Painting” means something like da Vinci’s Mona Lisa, van Gogh’s Starry Night, 
Botticelli’s Birth of Venus, or Rembrandt’s Night Watch.

 9. “Dessert” means something such as pie, cake, cookies, or ice-cream sundaes.

 ★10. “Hot” means, for an electric iron, that your wetted finger sizzles when placed 
momentarily in contact with it.

 Complete exercises online for immediate feedback.
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IV. Create the following definitions:

 1. A demonstrative definition for the word “sky”

 2. An enumerative definition for the word “novel”

 3. A synonymous definition for the word “bumbershoot”

 4. A definition by subclass for the word “sport”

 5. An etymological definition for the word “telephone”

 6. An operational definition for the word “solid”

 7. A definition by genus and difference for the word “fawn”

2

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

2.5 Criteria for Lexical Definitions

HOW LOGICAL ARE YOU? Suppose you were to look in a dictionary and find these definitions: 
“Beaver: a furry animal”; Oligarchy: a terrible form of government”; “Art: whatever is produced by an 
artist.” Do you think these definitions are appropriate in a dictionary? Why or why not?

Find the answer on MindTap.

Because the function of a lexical definition is to report the way a word is actually used 
in a language, lexical definitions are the ones we most frequently encounter and are 
what most people mean when they speak of the “definition” of a word. Accordingly, it 
is appropriate that we have a set of rules that we may use in constructing lexical defini-
tions of our own and in evaluating the lexical definitions of others. While some of these 
rules apply to the other kinds of definitions as well, the unique functions that are served 
by stipulative, precising, theoretical, and persuasive definitions prescribe different sets 
of criteria.

Rule 1: A Lexical Definition Should Conform to the Standards 

of Proper Grammar

A definition, like any other form of expression, should be grammatically correct.  
Examples of definitions that are grammatically incorrect are as follows:

Vacation is when you don’t have to go to work or school.

Furious means if you’re angry at someone.

Cardiac is like something to do with the heart.
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The corrected versions are these:

“Vacation” means a period during which activity is suspended from work or school.

“Furious” means a condition of being very angry.

“Cardiac” means pertaining to, situated near, or acting on the heart.

Technically the definiendum should be put in quotation marks or italics, but this 
convention is not always followed.

Rule 2: A Lexical Definition Should Convey the Essential  

Meaning of the Word Being Defined

The word “human” is occasionally defined as featherless biped. Such a definition fails 
to convey the essential meaning of “human” as the word is used in ordinary English. 
It says nothing about the important attributes that distinguish humans from the other 
animals—namely, the capacity to reason and to use language on a sophisticated level. A 
more adequate definition would be “ ‘Human’ means the animal that has the capacity to 
reason and to speak.”

If a lexical definition is to be given in terms of an operational definition or in terms of 
any of the forms of extensional definition, it should usually be supplemented by one of 
the other forms of intensional definition, preferably definition by genus and difference. 
As noted, from the standpoint of ordinary language usage, an operational definition 
often conveys only part of the intensional meaning of a word, and this part frequently 
misses the essential meaning altogether. As for extensional definitions, at best they can 
only suggest the essential meaning of a word; they cannot determine it precisely. As a 
result, no adequate lexical definition can consist exclusively of extensional definitions.

Rule 3: A Lexical Definition Should Be Neither Too Broad  

nor Too Narrow

If a definition is too broad, the definiens includes too much; if it is too narrow, the 
definiens includes too little. If, for example, “bird” were defined as any warm-blooded 
animal having wings, the definition would be too broad because it would include bats, 
and bats are not birds. If, on the other hand, “bird” were defined as any warm-blooded, 
feathered animal that can fly, the definition would be too narrow because it would  
exclude ostriches and penguins, which cannot fly.

The only types of lexical definitions that tend to be susceptible to either of these 
defi ciencies are synonymous definitions and definitions by genus and difference. With 
synonymous definitions, one must be careful that the definiens really is a synonym 
of the definiendum. For example, the definition “ ‘king’ means ruler” is too broad  
because many rulers are not kings. “Ruler” is not genuinely synonymous with “king.” 
As for definitions by genus and difference, one must ensure that the specific difference 
narrows the genus in exactly the right way. Both of the given definitions of “bird” are 
definitions by genus and difference in which the specific difference fails to restrict the 
genus in exactly the right manner.
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Rule 4: A Lexical Definition Should Avoid Circularity

A definition is circular when the definiendum is defined in terms of itself, or virtually in 
terms of itself. Sometimes the problem of circularity appears in connection with pairs of 
definitions. The following pair is circular:

“Science” means the activity engaged in by scientists.

“Scientist” means anyone who engages in science.

At other times a definition may be intrinsically circular. Of the following, the first is a 
synonymous definition, the second a definition by genus and difference:

“Soporific” means soporiferous.

“Jewelers’ rouge” means rouge used by a jeweler.

In the first example, the definiendum is virtually the same word as the definiens. As a 
result, anyone who does not already know the meaning of “soporofic” would probably 
not know the meaning of “soporiferous,” either. In the second example, “jewelers’ rouge” 
is clearly defined in terms of itself. The corrected definitions are as follows:

“Soporific” means tending to cause sleep.

“Jewelers’ rouge” means a very fine polishing compound.

Certain operational definitions also run the risk of circularity:

“Time” means whatever is measured by a clock.

Arguably a person would have to know what “time” means before he or she could  
understand the purpose of a clock.

Rule 5: A Lexical Definition Should Not Be Negative When  

It Can Be Affirmative

Of the following two definitions, the first is affirmative, the second negative:

“Concord” means harmony.

“Concord” means the absence of discord.

Some words, however, have meanings that are are intrinsically negative. For them, a 
negative definition is quite appropriate. Examples:

“Bald” means lacking hair.

“Darkness” means the absence of light.

Rule 6: A Lexical Definition Should Avoid Figurative, Obscure, 

Vague, or Ambiguous Language

A definition is figurative if it involves metaphors or tends to paint a picture instead of 
exposing the essential meaning of a term. Examples:

“Architecture” means frozen music.

“Camel” means a ship of the desert.
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A definition is obscure if its meaning is hidden as a result of defective or inappropri-
ate language. One source of obscurity is overly technical language. Compare these two 
definitions:

“Bunny” means a mammalian of the family Leporidae of the order Lagomorpha whose 

young are born furless and blind.

“Bunny” means a rabbit.

The problem lies not with technical language as such but with needlessly technical lan-
guage. Because “bunny” is very much a nontechnical term, no technical definition is 
needed. On the other hand, some words are intrinsically technical, and for them only a 
technical definition will suffice. Example:

“Neutrino” means a quasi-massless lepton obeying Fermi-Dirac statistics and having 

one-half quantum unit of spin.

A definition is vague if it lacks precision or if its meaning is blurred—that is, if there 
is no way of telling exactly what class of things the definiens refers to. Example:

“Democracy” means a kind of government where the people are in control.

This definition fails to identify the people who are in control, how they exercise their 
control, and what they are in control of.

A definition is ambiguous if it lends itself to more than one distinct interpretation. 
Example:

“Triangle” means a figure composed of three straight lines in which all the angles are equal 

to two right angles.

Does this mean that each angle separately is equal to two right angles or that the angles 
taken together are equal to two right angles? Either interpretation is possible given the 
ambiguous meaning of “all the angles are equal to two right angles.”

Rule 7: A Lexical Definition Should Avoid Affective Terminology

Affective terminology is any kind of word usage that plays on the emotions of the reader 
or listener. It includes sarcastic and facetious language and any other kind of language 
that could influence attitudes. Examples:

“Communism” means that “brilliant” invention of Karl Marx and other foolish political 

visionaries in which the national wealth is supposed to be held in common by the people.

“Theism” means belief in that great Santa Claus in the sky.

The second example also violates Rule 6 because it contains a metaphor.

Rule 8: A Lexical Definition Should Indicate the Context  

to Which the Definiens Pertains

This rule applies to any definition in which the context of the definiens is important to 
the meaning of the definiendum. For example, the definition “ ‘Deuce’ means a tie in 
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points toward a game or in games toward a set” is practically meaningless without any 
reference to tennis. Whenever the definiendum is a word that means different things in 
different contexts, a reference to the context is important. Examples:

“Strike” means (in baseball) a pitch at which a batter swings and misses.

“Strike” means (in bowling) the act of knocking down all the pins with the first ball of  

a frame.

“Strike” means (in fishing) a pull on a line made by a fish in taking the bait.

It is not always necessary to make explicit reference to the context, but at least the 
phraseology of the definiens should indicate the context.

EXERCISE 2.5 

I. Criticize the following definitions in light of the eight rules for lexical definitions:

 ★1. A sculpture is a three-dimensional image made of marble.

 2. “Elusory” means elusive.

 3. “Birdie” means sinking the ball in one stroke under par.

 ★4. A cynic is a person who knows the price of everything and the value of 
nothing.

(Oscar Wilde)

 5. “Semantics” is when somebody studies words.

 6. “iPhone” means a handheld electronic device having an LCD screen and a single 
toggle button at the bottom of the face.

 ★7. A theist is anyone who is not an atheist or an agnostic.

 8. “Intelligence” means whatever is measured by an IQ test.

 9. A symphony is a musical piece written for full orchestra.

 ★10. Feminism is a militant movement originated by a group of deviant women for 
the purpose of undermining the natural distinction between the sexes.

 11. “Wood” means fibrous, lignified cellulose.

 12. Logic is the study of arguments including definitions.

 ★13. “Truculent” is if you’re cruel or fierce.

 14. A house is a structure made of wood or stone intended for human habitation.

 Complete exercises online for immediate feedback.
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II. Create the following defective lexical definitions:

 1. A definition of “hexagon” that is too broad

 2. A definition of “scarf ” that is too narrow

 3. A definition of “corporeal” that is negative

 4. A definition of “butcher knife” that is circular
2

Summary
Linguistic expressions can have different kinds of meaning:

 ● Cognitive meaning: Conveys information
 ● Emotive meaning: Expresses or evokes feelings

Statements having emotive meaning often make value claims. When such statements occur 

in arguments, the value claims should be disengaged from the emotive terminology and 

expressed as separate premises.

Cognitive meanings can be defective in two ways:

 ● Vagueness: The meaning is blurred.
 ● Ambiguity: More than one clearly distinct meaning is possible.

A term is a word or phrase that can serve as the subject of a statement. Terms include:

 ● Proper names (Napoleon, North Dakota, etc.)
 ● Common names (animal, house, etc.)
 ● Descriptive phrases (author of Hamlet, books in my library, etc.)

Terms can have different kinds of meaning:

 ● Intensional meaning (or intension): The attributes that the term connotes
 ● Extensional meaning (or extension): The members of the class that the term denotes

Terms that refer to nonexistent things have empty extension.

A definition is a word or group of words that assigns a meaning to a word or group  

of words:

 ● Definiendum: The word or group of words being defined
 ● Definiens: The word or group of words that does the defining

  Need help? See the Learning Logic folder at the end of the chapter: the self-paced  
tutorial walks you through any section.

 Prepare for exams with the Chapter Test.

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.
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Definitions can serve different purposes, so there are different kinds of definitions:

 ● Stipulative definitions assign a meaning to a word when it first comes into use.
 ● Lexical definitions report the meaning a word has within a community of users.
 ● Precising definitions reduce the vagueness of a word.
 ● Theoretical definitions appeal to a theory to characterize whatever the term denotes.
 ●  Persuasive definitions influence the attitudes of the community of users regarding what-

ever the word denotes.

Intensional meaning and extensional meaning provide a basis for constructing definitions:

 ● Extensional definitions assign a meaning by identifying the things the word denotes:
 ■ Demonstrative definitions “point” to these things.
 ■ Enumerative definitions name individuals that the word denotes.
 ■ Definitions by subclass identify subclasses of these things.

 ● Intensional definitions assign a meaning by identifying the attributes the word connotes:
 ■ Synonymous definitions equate the word being defined with another word that con-

notes the same attributes.
 ■ Etymological definitions disclose the word’s ancestry.
 ■ Operational definitions specify experimental procedures for determining whether the 

word applies to a certain thing.
 ■ Definitions by genus and difference identify a genus term and one or more difference 

words that, when combined, convey the meaning of the definiendum.

Lexical definitions are governed by eight rules. They should:

 ● Conform to the standards of proper grammar.
 ● Convey the essential meaning of the word being defined.
 ● Be neither too broad nor too narrow.
 ● Avoid circularity.
 ● Not be negative when they can be affirmative.
 ● Avoid figurative, obscure, vague, or ambiguous language.
 ● Avoid affective terminology.
 ● Indicate the context to which the definiens pertains.
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3 Informal Fallacies

3.1  Fallacies in General

3.2 Fallacies of Relevance

3.3 Fallacies of Weak Induction

3.4 Fallacies of Presumption, Ambiguity, and Illicit Transference

3.5 Fallacies in Ordinary Language

3.1 Fallacies in General

 Read, study, reflect, and prepare for exams online, anytime, anywhere.

HOW LOGICAL ARE YOU? Suppose a friend is doing badly in a class, and she asks for advice on 
how to speak to the professor. Her plan is to plead with the professor to raise her grade because she must 
work full time to afford tuition, and she spends every free moment caring for her sick mother. Would 
you encourage your friend to make this argument, or would you suggest a different kind of argument?

Find the answer on MindTap.

A fallacy is a defect in an argument that arises from either a mistake in reasoning or 
the creation of an illusion that makes a bad argument appear good. The fallacies that 
appear in this chapter involve errors that occur so often that they have been given 
specific names. The term non sequitur (“it does not follow”) is another name for fal-
lacy. Both deductive and inductive arguments may contain fallacies; if they do, they 
are either unsound or uncogent, depending on the kind of argument. Conversely, if 
an argument is unsound or uncogent, it has one or more false premises or it contains 
a fallacy (or both).

Fallacies are usually divided into two groups: formal and informal. A formal 
fallacy is one that may be identified by merely examining the form or structure of 
an argument. Fallacies of this kind are found only in deductive arguments that have 
identifiable forms. Chapter 1 presented some of these forms: categorical syllogisms, 
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disjunctive syllogisms, and hypothetical syllogisms. The following categorical syllo-
gism contains a formal fallacy:

All bullfights are grotesque rituals.

All executions are grotesque rituals.

Therefore, all bullfights are executions.

This argument has the following form:

All A are B.

All C are B.

All A are C.

By merely examining this form, one can see that it is invalid. The fact that A, B, and C 
stand respectively for “bullfights,” “grotesque rituals,” and “executions” is irrelevant in 
detecting the fallacy. The problem may be traced to the second premise. If the letters C 
and B are interchanged, the form becomes valid, and the original argument, with the 
same change introduced, also becomes valid (but unsound).

Here is an example of a formal fallacy that occurs in a hypothetical syllogism:

If apes are intelligent, then apes can solve puzzles.

Apes can solve puzzles.

Therefore, apes are intelligent.

This argument has the following form:

If A then B.

B. 

A.

In this case, if A and B are interchanged in the first premise, the form becomes valid, and 
the original argument, with the same change, also becomes valid. This fallacy and the 
one that precedes it will be discussed in later chapters.

In distinguishing formal from informal fallacies, remember that formal fallacies occur 
only in deductive arguments. Thus, if a given argument is inductive, it cannot contain 
a formal fallacy. Also, keep an eye out for standard deductive argument forms such 
as categorical syllogisms and hypothetical syllogisms. If such an argument is invalid 
because of an improper arrangement of terms or statements, it commits a formal fallacy. 
Section 1.5 investigated some of these forms and gave instruction on distinguishing the 
form from the content of an argument. All of the exercises at the end of that section 
commit formal fallacies.

Informal fallacies are those that can be detected only by examining the content of an 
argument. Consider the following example:

The Brooklyn Bridge is made of atoms.

Atoms are invisible.

Therefore, the Brooklyn Bridge is invisible.

To detect this fallacy one must know something about bridges—namely, that they are 
large visible objects, and even though their atomic components are invisible, this does 
not mean that the bridges themselves are invisible.
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EXERCISE 3.1 

I. Determine whether the fallacies committed by the following arguments are formal 
fallacies or informal fallacies.

 ★1. If Rasputin was really mad, then he deceived Czar Nicholas II. Rasputin was 
not really mad. Therefore, he did not deceive Czar Nicholas II.

 2. Everything that runs has feet. The Columbia River runs very swiftly. Therefore, 
the Columbia River has feet.

 3. All people who believe we create our own reality are people who lack social re-
sponsibility. All people governed by selfish motives are people who lack social 
responsibility. Therefore, all people who believe we create our own reality are 
people governed by selfish motives.

Or consider this example:

A chess player is a person.

Therefore, a bad chess player is a bad person.

To detect this fallacy one must know that the meaning of the word “bad” depends 
on what it modifies, and that being a bad chess player is quite different from being a 
bad person.

The various informal fallacies accomplish their purpose in so many different ways 
that no single umbrella theory covers them all. Some fallacies work by getting the reader 
or listener to feel various emotions, such as fear, pity, or camaraderie, and then attach-
ing a certain conclusion to those emotions. Others attempt to discredit an opposing 
argument by associating it with certain pejorative features of its author. And then there 
are those that appeal to various dispositions on the part of the reader or listener, such 
as superstition or mental laziness, to get him or her to accept a conclusion. By studying 
the typical ways in which arguers apply these techniques, one is less likely to be fooled 
by the fallacious arguments posed by others or to stumble blindly into fallacies when 
constructing arguments for one’s own use.

Since the time of Aristotle, logicians have attempted to classify the various informal 
fallacies. Aristotle himself identified thirteen and separated them into two groups. The 
work of subsequent logicians has produced dozens more, rendering the task of classify-
ing them even more difficult. The presentation that follows divides twenty-two infor-
mal fallacies into five groups: fallacies of relevance, fallacies of weak induction, fallacies 
of presumption, fallacies of ambiguity, and fallacies of illicit transference. The final sec-
tion of the chapter considers the related topics of detecting and avoiding fallacies in the 
context of ordinary language.

 Complete exercises online for immediate feedback.
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 ★4. The ship of state is like a ship at sea. No sailor is ever allowed to protest orders 
from the captain. For the same reason, no citizen should ever be allowed to 
protest presidential policies.

 5. Renowned violinist Pinchas Zukerman has said, “When it comes to vodka, 
Smirnoff plays second fiddle to none.” We must therefore conclude that 
Smirnoff is the best vodka available.

 6. If the Chinese government systematically kills its unwanted orphans, then the 
Chinese government is immoral. The Chinese government is indeed immoral. 
Therefore, the Chinese government systematically kills its unwanted orphans.

 ★7. Sarah Jessica Parker, Ben Affleck, and Julia Roberts are Democrats. Therefore, 
it must be the case that all Hollywood stars are Democrats.

 8. Mark Zuckerberg, cofounder of Facebook, argues in favor of opening up the 
Arctic National Wildlife Refuge to oil drilling. But consider this: Zuckerberg 
is just a moneygrubbing capitalist who only cares about inflating his already 
bloated bank account. Clearly his arguments are ridiculous.

 9. If plastic guns are sold to the public, then terrorists will carry them aboard 
airliners undetected. If plastic guns are sold to the public, then airline hijack-
ings will increase. Therefore, if terrorists carry plastic guns aboard airliners un-
detected, then airline hijackings will increase.

 ★10.   Some corporate mergers are arrangements that produce layoffs. Some arrange-
ments that produce layoffs are social catastrophes. Therefore, some corporate 
mergers are social catastrophes.

II. Create the following formal and informal fallacies:

 1. A hypothetical syllogism that contains a formal fallacy (see the “apes” argu-
ment given earlier in this section)

 2. An informal fallacy similar to the Brooklyn Bridge argument given earlier in 
this section

5

3

  Master concepts and improve outcomes with Aplia, at the end of the chapter,  
in the Aplia folder.

3.2 Fallacies of Relevance

HOW LOGICAL ARE YOU? Suppose your parents are urging you to spend more time on your stud-
ies and less time on social activities. You reply by pointing out that each of them had a C average upon 
graduation from college, and each was a member of multiple social organizations on campus. So, why 
should you listen to them? Do you think this rebuttal is sufficient to dismiss their recommendations? 

Find the answer on MindTap.
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The fallacies of relevance share the common characteristic that the arguments in which 
they occur have premises that are logically irrelevant to the conclusion. Yet the premises 
may appear to be psychologically relevant, so the conclusion may seem to follow from the 
premises, even though it does not follow logically. In a good argument the premises pro-
vide genuine evidence in support of the conclusion. In an argument that commits a fal-
lacy of relevance, on the other hand, the connection between premises and conclusion 
is emotional. To identify a fallacy of relevance, therefore, one must be able to distinguish 
genuine evidence from various forms of emotional appeal.

1. Appeal to Force  
(Argumentum ad Baculum: Appeal to the “Stick”)

The fallacy of appeal to force occurs whenever an arguer presents a conclusion to 
another person and tells that person either implicitly or explicitly that some harm will 
come to him or her if he or she does not accept the conclusion. The fallacy always 
involves a threat by the arguer to the physical or psychological well-being of the listener 
or reader, who may be either an individual or a group of people. Obviously, such a threat 
is logically irrelevant to the subject matter of the conclusion, so any argument based on 
such a procedure is fallacious. The ad baculum fallacy often occurs when children argue 
with one another:

Child to playmate: Sesame Street is the best show on TV; and if you don’t believe it, I’m 

going to call my big brother over here and he’s going to beat you up.

But it occurs among adults as well:

Lobbyist to senator: Senator Casey, of course you support our bill to reduce inheritance 

taxes. After all, you wouldn’t want the press to find out about all the contributions you 

receive from the Ku Klux Klan.

The first example involves a physical threat, the second a psychological one. While nei-
ther threat provides any genuine evidence that the conclusion is true, both provide evi-
dence that someone might be injured. If the two types of evidence are confused with 
each other, both arguer and listener may be deluded into thinking that the conclusion is 
supported by evidence, when in fact it is not.

Conclusion

A = Arguer

R/L = Reader/
Listener

R/L

Appeal to force

Threatens 

Asserts 

A

The appeal to force fallacy usually accomplishes its purpose by psychologically imped-
ing the reader or listener from acknowledging a missing premise that, if acknowledged, 
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would be seen to be false or at least questionable. The two examples just given can be 
interpreted as concealing the following premises, both of which are most likely false:

If my brother forces you to admit that Sesame Street is the best show on TV, then Sesame 

Street is in fact the best show.

If I succeed in threatening you, then you support the bill to reduce inheritance taxes.

The conclusion of the first argument is that Sesame Street is the best show on TV. But 
just because someone is forced into saying that it is does not mean that such is the case. 
Similarly, the conclusion of the second argument is that the senator supports the bill to 
reduce inheritance taxes. But just because the lobbyist succeeds in threatening the sena-
tor does not mean that the senator supports the bill. Many of the other informal fallacies 
can be interpreted as accomplishing their purpose in this way.

2. Appeal to Pity (Argumentum ad Misericordiam)

The appeal to pity fallacy occurs when an arguer attempts to support a conclusion by 
merely evoking pity from the reader or listener. This pity may be directed toward the 
arguer or toward some third party. Example:

Taxpayer to judge: Your Honor, I admit that I declared thirteen children as dependents 

on my tax return, even though I have only two. But if you find me guilty of tax evasion, 

my reputation will be ruined. I’ll probably lose my job, my poor wife will not be able 

to have the operation that she desperately needs, and my kids will starve. Surely I am 

not guilty.

The conclusion of this argument is “Surely I am not guilty.” Obviously, the conclu-
sion is not logically relevant to the arguer’s set of pathetic circumstances, although it 
is psychologically relevant. If the arguer succeeds in evoking pity from the listener or 
reader, the latter is likely to exercise his or her desire to help the arguer by accepting the 
argument. In this way the reader or listener may be fooled into accepting a conclusion 
that is not supported by any evidence. The appeal to pity is quite common and is often 
used by students on their instructors at exam time and by lawyers on behalf of their 
clients before judges and juries.

A = Arguer

R/L = Reader/
Listener

R/L

Appeal to pity

A
Evokes

pity

Conclusion

Asserts 

Of course, some arguments that attempt to evoke sympathetic feelings from the 
reader or listener are not fallacious. We might call them arguments from compassion. 
Such arguments differ from the fallacious appeal to pity in that, in addition to evoking 
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compassion on behalf of some person, they supply information about why that person 
is genuinely deserving of help or special consideration. Whenever possible these non-
fallacious arguments should show that the person in question is a victim of circumstances 
and not responsible for the dire straits he finds himself in, that the recommended help 
or special consideration is not illegal or inappropriate, and that it will genuinely help the 
person in question. In contrast to such arguments, the appeal to pity proceeds by ignor-
ing all of these considerations and attempts to support a conclusion by merely evoking 
pity from the reader or listener.

3. Appeal to the People (Argumentum ad Populum)

Nearly everyone wants to be loved, esteemed, admired, valued, recognized, and 
accepted by others. The appeal to the people uses these desires to get the reader or 
listener to accept a conclusion. Two approaches are involved: one of them direct, the 
other indirect.

The direct approach occurs when an arguer, addressing a large group of people, 
excites the emotions and enthusiasm of the crowd to win acceptance for his or her con-
clusion. The objective is to arouse a kind of mob mentality. This is the strategy used 
by nearly every propagandist and demagogue. Adolf Hitler was a master of the tech-
nique, but speech makers at Democratic and Republican national conventions also use 
it with some measure of success. Waving flags and blaring music add to the overall 
effect. Because the individuals in the audience want to share in the camaraderie, the 
euphoria, and the excitement, they find themselves accepting a variety of conclusions 
with ever-increasing fervor.

An appeal to negative emotions can also generate a mob mentality. The appeal to 
fear, also known as fear mongering, is a variety of the direct form of the appeal to the 
people that occurs when an arguer trumps up a fear of something in the mind of the 
crowd and then uses that fear as a premise for some conclusion. Of course many fears 
that we experience in daily life are supported by solid evidence, such as the fear of 
getting mugged in a dark alley when several muggings have occurred there recently. 
In the appeal to fear fallacy, the fear is not supported by any solid evidence, and it 
usually rests on nothing more than irrational suspicion created by repeating a mes-
sage or rumor over and over again. As the message gradually sinks in it causes the 
crowd to feel uneasy, and this alone may be enough to get a large number to accept 
the arguer’s conclusion.

A = Arguer

R/L = Reader/
Listener

R/L

Appeal to

the people

A
Plays on need

for security, etc.

Conclusion

Asserts 
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*This commercial, in its entirety, is readily available on the Internet.

Fear mongering has played at least a minor role in nearly every presidential election. 
A famous example was the so-called Daisy Commercial* used in 1964 by the Lyndon 
Johnson campaign to defeat Barry Goldwater. The commercial raised the specter of 
Goldwater’s possible use of nuclear weapons in Vietnam if he were to become president. 
What if Goldwater were elected? Could this lead to an all-out nuclear confrontation 
with the Soviet Union? No one could be sure of the answer. Even though the commercial 
was pulled after its first airing, countless news shows picked it up and repeated it over 
and over again. The effect was to plant the fear of nuclear annihilation in the minds of 
millions of voters, and in the end it swayed many of them to side with President Johnson.

Practically any social or political change is fertile ground for appeals to fear. When 
Darwin’s theory of evolution began to be taught in the schools, William Jennings Bryan 
argued that it would increase the number of wars, undermine morality, convert love 
into hate, and destroy civilization. His speeches were a driving force in the move-
ment to ban the teaching of evolution. When the nation was debating whether women 
should be allowed to vote, Elihu Root argued that suffrage would make women “hard, 
harsh, unlovable, repulsive.” When the Soviet Union developed the atomic bomb and 
became a threat to world peace, Senator Joseph McCarthy argued that Soviet spies 
or sympathizers had infiltrated many branches of the government including the State 
Department and the U.S. Army. The resulting atmosphere of fear wrecked the lives of 
many innocent victims.

As these examples illustrate, the direct approach of appeal to the people is often 
accomplished through oral communication. However, writing can also produce the 
same effect. By using such emotionally charged phrases as “champion of the free-
enterprise system,” “defender of the working man,” “bleeding-heart liberal,” and “profli-
gate spender,” polemicists can awaken the same kind of mob mentality in their writings 
as they would if they were speaking.

In the indirect approach of appeal to the people, the arguer aims his or her appeal not 
at the crowd as a whole but at one or more individuals separately, focusing on some as-
pect of those individuals’ relationship to the crowd. The indirect approach includes such 
specific forms as the bandwagon argument, the appeal to vanity, the appeal to snobbery, 
and the appeal to tradition.

The bandwagon argument has this general structure: Everybody believes such-and-
such or does such-and-such; therefore, you should believe or do such-and-such, too. 
Examples:

Everyone nowadays is on a low-carb diet. Therefore, you should go on a low-carb diet, too.

Practically everybody believes in life after death. Therefore, you should believe in life after 

death, too.

The idea is that if you want to fit in with the crowd and not stick out like a sore thumb, 
then you, too, will go on the diet and believe in life after death. But of course the mere 
fact that a large group of people happen to be doing something or believe in something 
is not, by itself, a logical reason why you ought to do it, too.
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The appeal to vanity is another form of the indirect approach, and it often involves 
linking the love, admiration, or approval of the crowd with some famous figure who is 
loved, admired, or approved of. This version of the fallacy is often used by advertisers, 
parents, and people in general.

Of course you want to look as fresh and beautiful as Ellen DeGeneres. That means you 

will want to buy and use Cover Girl cosmetics.

Daniel Craig wears an Omega wristwatch. Thus, if you want to be like him, you will buy 

and wear an Omega watch, too.

Mother to child: You want to grow up and be just like Wonder Woman, don’t you? Then 

eat your liver and carrots.

The idea is that if you succeed in becoming like DeGeneres, Craig, or Wonder Woman, 
then you will win the love and approval of the crowd; but to become like them you 
must buy the advertised product or, in the case of the little girl, eat the liver and carrots. 
Incidentally, these examples show how the appeal to vanity can overlap the false cause 
fallacy (presented in Section 3.3), because they might be interpreted to mean that using 
Cover Girl cosmetics will cause a person to look like Ellen DeGeneres, and so on. Of 
course, any such causal connection is unlikely.

In the appeal to snobbery the crowd that the arguer appeals to is a smaller group that 
is supposed to be superior in some way—more wealthy, more powerful, more culturally 
refined, more intelligent, and so on. As the argument goes, if the listener wants to be 
part of this group, then he or she will do a certain thing, think in a certain way, or buy a 
certain product. Example:

The Lexus 400 series is not for everyone. Only those with considerable means and  

accomplishment will acquire one. To show the world that you are among the select few, 

you will want to purchase and drive one of these distinguished automobiles.

Even if a group of snobs might happen to think or feel something, this is not a logical 
reason for why you should act in conformity.

The appeal to tradition is yet another variety of the indirect appeal to the people. It 
occurs when an arguer cites the fact that something has become a tradition as grounds 
for some conclusion. The claim that something is a tradition is basically synonymous 
with the claim that a lot of people have done it that way for a long time. Examples:

Traditionally, professional sporting events have been preceded by the national anthem. There-

fore, professional sporting events should continue to be preceded by the national anthem.

Serving turkey on Thanksgiving Day is a long-standing tradition. Therefore, we should 

serve turkey next Thanksgiving Day.

The mere fact that something has been done in a certain way for a long time does not by 
itself justify its being repeated in the future. Yet, there are some appeals to tradition that 
have conclusions that are true for other reasons, and this may trick a reader or listener 
into thinking that the argument is a good one. Example:

Traditionally, guests have worn elegant clothing to Mrs. Channing’s annual cocktail party. 

Therefore, it would not be a good idea for you to go naked to her party this year.
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This argument is just as fallacious as the previous two. The conclusion is clearly true, 
but the reason why it is true is not because of any tradition but because the purpose of 
a cocktail party is to foster a feeling of conviviality among the guests. One of the guests 
showing up naked would threaten to destroy this purpose to the detriment of the host 
and all the other guests.

Incidentally, this final point about appeals to tradition with true conclusions applies 
to the other forms of ad populum as well. If such arguments have true conclusions, those 
conclusions are true for reasons other than the fact that the crowd believes something 
or feels something.

Both the direct and indirect approaches of the ad populum fallacy have the same 
basic structure:

You want to be accepted/included in the group/loved/esteemed. . . . Therefore, you should 

accept XYZ as true.

In the direct approach the arousal of a mob mentality produces an immediate feeling 
of belonging, even if it relates to something feared. Each person feels united with the 
crowd, and this feeling evokes a sense of strength and security. When the crowd roars 
its approval of the conclusions that are then offered, anyone who does not accept them 
automatically cuts himself or herself off from the crowd and risks the loss of his or her 
security, strength, and acceptance. The same thing happens in the indirect approach, 
but the context and technique are somewhat subtler.

4. Argument Against the Person  
(Argumentum ad Hominem)

This fallacy always involves two arguers. One of them advances (either directly or im-
plicitly) a certain argument, and the other then responds by directing his or her atten-
tion not to the first person’s argument but to the first person himself. When this occurs, 
the second person is said to commit an argument against the person.

The argument against the person occurs in three forms: the ad hominem abusive, the ad 
hominem circumstantial, and the tu quoque. In the ad hominem abusive, the second per-
son responds to the first person’s argument by verbally abusing the first person. Example:

Television entertainer Bill Maher argues that religion is just a lot of foolish nonsense. 

But Maher is an arrogant, shameless, self-righteous pig. Obviously his arguments are not 

worth listening to.

The author of this argument ignores the substance of Maher’s argument and instead 
attacks Maher himself. However, because Maher’s personal attributes are irrelevant to 
whether the premises of his religion argument support the conclusion, the argument 
attacking him is fallacious.

Not all cases of the ad hominem abusive are so blunt, but they are just as fallacious. 
Example:

Dr. Phil argues that mutual self-esteem is essential to a good marriage. But Dr. Phil is not 

terribly well educated, and he never attended an Ivy League college. Thus, his arguments 

are worthless.
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A very common form of the ad hominem abusive occurs when the responding arguer’s 
retort is to suggest that the opposing arguer consider going somewhere else—such as 
out of the country (“America—love it or leave it”), switching to a different  religion or 
political party, or doing something ridiculous (such as jumping in a lake or flying a  
kite). Example:

Billionaire investor Warren Buffet argues that wealthy people should be required to pay 

more taxes. I would remind Mr. Buffett that he is free to send a check to the Department 

of the Treasury any time he likes.

This argument commits an ad hominem because instead of replying to Mr. Buffet’s 
argument, the second arguer directs his attention to Mr. Buffet himself and suggests 
that if he is so concerned about the inflow of tax dollars, he can increase the amount of 
his own taxes. The aim is to show that Mr. Buffet is insincere.

The ad hominem circumstantial begins the same way as the ad hominem abusive, 
but instead of heaping verbal abuse on his or her opponent, the respondent attempts 
to discredit the opponent’s argument by alluding to certain circumstances that affect 
the opponent. By doing so the respondent hopes to show that the opponent is predis-
posed to argue the way he or she does and should therefore not be taken seriously. 

Here is an example:

The Dalai Lama argues that China has no business in Tibet and that the West should do 

something about it. But the Dalai Lama just wants the Chinese to leave so he can return 

as leader. Naturally he argues this way. Therefore, we should reject his arguments.

The author of this argument ignores the substance of the Dalai Lama’s argument and 
attempts to discredit it by calling attention to certain circumstances that affect the Dalai 
Lama—namely, that he wants to return to Tibet as its leader. But the fact that the Dalai 
Lama happens to be affected by these circumstances is irrelevant to whether his prem-
ises support a conclusion. The ad hominem circumstantial is easy to recognize because it 
always takes this form: “Of course Mr. X argues this way; just look at the circumstances 
that affect him.”

Argument against

the person

Argument

A1 = Arguer 1

A2 = Arguer 2

(A2 commits the

fallacy)

A1

Verbally

attacks
Presents Rejects 

A2

The tu quoque (“you too”) fallacy begins the same way as the other two varieties of the 
ad hominem argument, except that the second arguer attempts to make the first appear 
to be hypocritical or arguing in bad faith. The second arguer usually accomplishes this 
by citing features in the life or behavior of the first arguer that conflict with the latter’s 
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conclusion. The fallacy often takes the form, “How dare you argue that I should stop 
doing X; why, you do (or have done) X yourself.” Example:

Kim Kardashian argues that women should not have children out of wedlock. But who 

is she to talk? She gave birth to her daughter North without being married. Clearly 

 Kardashian’s argument is not worth listening to.

Again, the fact that Kim Kardashian gave birth to a daughter out of wedlock is irrelevant 

to whether her premises support her conclusion. Thus, the argument is fallacious.
Keep in mind that the purpose of an ad hominem argument is to discredit another 

person’s argument by placing its author in a bad light. Thus, for the fallacy to be com-
mitted, there must always be two arguers (at least implicitly). If it should turn out that 
the person being attacked is not an arguer, then the personal comments made by the at-
tacker may well be relevant to the conclusion that is drawn. In general, personal obser-
vations are relevant to conclusions about what kind of person someone is (good, bad, 
stingy, trustworthy, and so forth) and whether a person has done something. Example:

North Korean dictator Kim Jong-un has murdered political opponents and their entire 

families, and he has committed other crimes including extermination, enslavement, tor-

ture, and rape. Also, he has threatened U. S. cities with nuclear annihilation. Kim Jong-un 

is therefore a thoroughly despicable and disgusting human being.

The conclusion is not that Kim Jong’s argument is bad but that Kim Jong himself is bad. 
Because the premises give relevant support to this conclusion, the argument commits 
no fallacy. Another example:

Shakespeare cannot possibly have written the thirty-six plays attributed to him, because 

the real Shakespeare was a two-bit country businessman who barely finished the fourth 

grade in school and who never left the confines of his native England.

The conclusion is not that some argument of Shakespeare’s is bad but that Shakespeare 
did not write certain plays. Again, since the premises are relevant to this conclusion, the 
argument commits no ad hominem fallacy.

Determining what kind of person someone is includes determining whether that 
person is trustworthy. Thus, personal comments are often relevant in evaluating wheth-
er a person’s proclamations or statements, unsupported by evidence, warrant our belief. 
Examples of such statements include promises to do something, testimony given by a 
witness, and testimonials in support of a product or service. Here is an example of an 
argument that discredits a witness:

Mickey has testified that he saw Freddy set fire to the building. But Mickey was recently 

convicted on ten counts of perjury, and he hates Freddy with a passion and would love to 

see him sent to jail. Therefore, you should not believe Mickey’s testimony.

This argument commits no fallacy. The conclusion is not that you should reject 
Mickey’s argument but rather that you should reject his testimony. Testimony is not 
argument, and the fact that the witness is a known liar and has a motive to lie now is 
relevant to whether we should believe him. Furthermore, note that the conclusion is not 
that Mickey’s statement is literally false but rather that we should not believe the state-
ment. It is quite possible that Mickey really did see Freddy set fire to the building and 
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that Mickey’s statement to that effect is true. But if our only reason for believing this 
statement is the mere fact that Mickey has made it, then given the circumstances, we are 
not justified in that belief. Personal factors are never relevant to truth and falsity as such, 
but they are relevant to believability.

Yet there is often a close connection between truth and believability, and this pro-
vides one of the reasons why ad hominem arguments are often effective. In evaluating 
any argument there are always two issues to be considered: the quality of the reasoning 
and the truth of the premises. As noted, both are irrelevant to the personal characteris-
tics of the arguer. But whether we accept the premises as true may depend on the cred-
ibility of the arguer. Knowing that the arguer is biased or has a motive to lie may provide 
good grounds for distrusting the premises. Another reason why ad hominem arguments 
are effective is that they engage the emotions of readers and listeners and thereby moti-
vate them to transfer their negative feelings about the arguer onto the argument.

5. Accident

The fallacy of accident is committed when a general rule is applied to a specific case 
it was not intended to cover. Typically, the general rule is cited (either directly or  
implicitly) in the premises and then wrongly applied to the specific case mentioned in 
the conclusion. Two examples:

Freedom of speech is a constitutionally guaranteed right. Therefore, John Q. Radical 

should not be arrested for his speech that incited the riot last week.

Zoe promised to meet Ethan for coffee, but while she was walking to the local Starbucks, 

a pedestrian collapsed on the sidewalk right in front of her and she stopped to administer 

CPR. Since people are obligated to keep their promises, it was wrong for Zoe to miss her 

appointment with Ethan.

In the first example, the general rule is that freedom of speech is normally guaranteed, 
and the specific case is the speech made by John Q. Radical. Because the speech incited 
a riot, the rule does not apply. In the second example, the general rule is that people are 
obligated to keep their promises, and the specific case is the promise that Zoe made 
to Ethan. The rule does not apply because saving a human life is more important than 
keeping a coffee appointment.

General rule

Specific case

Misapplied

Accident
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The fallacy of accident gets its name from the fact that one or more accidental 
features of the specific case make it an exception to the rule. In the first example the 
accidental feature is that the speech incited a riot; in the second example the acciden-
tal feature is that while Zoe was en route to meeting Ethan, someone collapsed on the 
sidewalk right in front of her.

6. Straw Man

The straw man fallacy is committed when an arguer distorts an opponent’s argu-
ment for the purpose of more easily attacking it, demolishes the distorted argument, 
and then concludes that the opponent’s real argument has been demolished. By so 
doing, the arguer is said to have set up a straw man and knocked it down, only 
to conclude that the real “man” (opposing argument) has been knocked down as 
well. Example:

Mr. Goldberg has argued against prayer in the public schools. Obviously Mr. Goldberg 

advocates atheism. But atheism is what they used to have in Russia. Atheism leads to 

the suppression of all religions and the replacement of God by an omnipotent state. Is 

that what we want for this country? I hardly think so. Clearly Mr. Goldberg’s argument 

is nonsense.

A = Arguer

Op = Opponent’s
position

Op

Straw man

A
Distorts

Conclusion

Asserts 

Straw man, along with argument against the person, are called refutational fallacies be-
cause they involve one arguer refuting another. These are the only fallacies presented in 
this chapter that always involve two arguers. In the Goldberg argument, Mr. Goldberg, 
who is the first arguer, has presented an argument against prayer in the public schools. 
The second arguer then attacks Goldberg’s argument by equating it with an argument 
for atheism. He then attacks atheism and concludes that Goldberg’s argument is non-
sense. Since Goldberg’s argument had nothing to do with atheism, the second argument 
commits the straw man fallacy.

As this example illustrates, the kind of distortion the second arguer resorts to is often 
an attempt to exaggerate the first person’s argument or make it look more extreme than 
it really is. Here are two more examples:

The garment workers have signed a petition arguing for better ventilation on the work 

premises. Unfortunately, air-conditioning is expensive. Air ducts would have to be run 

throughout the factory, and a massive heat exchange unit installed on the roof. Also, the 

cost of operating such a system during the summer would be astronomical. In view of 

these considerations the petition must be rejected.
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The student status committee has presented us with an argument favoring alcohol privi-

leges on campus. What do the students want? Is it their intention to stay boozed up from 

the day they enter as freshmen until the day they graduate? Do they expect us to open 

a bar for them? Or maybe a chain of bars all over campus? Such a proposal is ridiculous!

In the first argument, the petition is merely for better ventilation in the factory—maybe 
a fan in the window during the summer. The arguer exaggerates this request to mean 
an elaborate air-conditioning system installed throughout the building. He then points 
out that this is too expensive and concludes by rejecting the petition. A similar strategy 
is used in the second argument. The arguer distorts the request for alcohol privileges 
to mean a chain of bars all over campus. Such an idea is so patently outlandish that no 
further argument is necessary.

7. Missing the Point (Ignoratio Elenchi)

All the fallacies we have discussed thus far have been instances of cases where the prem-
ises of an argument are irrelevant to the conclusion. Missing the point illustrates a 
special form of irrelevance. This fallacy occurs when the premises of an argument sup-
port one particular conclusion, but then a different conclusion, often vaguely related 
to the correct conclusion, is drawn. Whenever one suspects that such a fallacy is being  
committed, he or she should be able to identify the correct conclusion, the conclusion 
that the premises logically imply. This conclusion must be significantly different from 
the conclusion that is actually drawn. Examples:

Crimes of theft and robbery have been increasing at an alarming rate lately. The conclu-

sion is obvious: We must reinstate the death penalty immediately.

Abuse of the welfare system is rampant nowadays. Our only alternative is to abolish the 

system altogether.

At least two correct conclusions are implied by the premise of the first argument: either 
“We should provide increased police protection in vulnerable neighborhoods” or “We 
should initiate programs to eliminate the causes of the crimes.” Reinstating the death 
penalty is not a logical conclusion at all. Among other things, theft and robbery are not 
capital crimes. In the second argument the premises logically suggest some systematic 
effort to eliminate the cheaters rather than eliminating the system altogether.

Premises

Conclusion “B”

Actually entails

Conclusion “A”

Missing the point
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Ignoratio elenchi means “ignorance of the proof.” The arguer is ignorant of the logical 
implications of his or her own premises and, as a result, draws a conclusion that misses 
the point entirely. The fallacy has a distinct structure all its own, but in some ways it 
serves as a catchall for arguments that are not clear instances of one or more of the other 
fallacies. An argument should not be identified as a case of missing the point, however, 
if one of the other fallacies fits.

8. Red Herring

This fallacy is closely associated with missing the point (ignoratio elenchi). The red 
herring fallacy is committed when the arguer diverts the attention of the reader or lis-
tener by changing the subject to a different but sometimes subtly related one. He or 
she then finishes by either drawing a conclusion about this different issue or by merely 
presuming that some conclusion has been established. By so doing, the arguer purports 
to have won the argument. The fallacy gets its name from a procedure used to train 
hunting dogs to follow a scent. A red herring (or bag of them) is dragged across the trail 
with the aim of leading the dogs astray. Since red herrings have an especially potent 
scent (caused in part by the smoking process used to preserve them), only the best dogs 
will follow the original scent.

To use the red herring fallacy effectively, the arguer must change the original subject 
of the argument without the reader or listener noticing it. One way of doing this is to 
change the subject to one that is subtly related to the original subject. Here are two ex-
amples of this technique:

Environmentalists are continually harping about the dangers of nuclear power. Unfortu-

nately, electricity is dangerous no matter where it comes from. Every year hundreds of 

people are electrocuted by accident. Since most of these accidents are caused by care-

lessness, they could be avoided if people would just exercise greater caution.

There is a good deal of talk these days about the need to eliminate pesticides from our 

fruits and vegetables. But many of these foods are essential to our health. Carrots are an 

excellent source of vitamin A, broccoli is rich in iron, and oranges and grapefruit have lots 

of vitamin C.

   

A = Arguer

R/L = Reader/
Listener

R/L

Red herring

A
Draws

off track

Conclusion

Asserts 

Both arguments commit the red herring fallacy. In the first, the original issue is 
whether nuclear power is dangerous. The arguer changes this subject to the danger of 
electrocution and proceeds to draw a conclusion about that. The new subject is clearly 
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different from the possibility of nuclear explosion or meltdown, but the fact that both 
are related to electricity facilitates the arguer’s goal of leading someone off the track. 
In the second argument, the original issue is pesticides, and the arguer changes it to 
the value of fruits and vegetables in one’s diet. Again, the fact that the second topic 
is related to the first assists the arguer in committing the fallacy. In neither case does 
the arguer draw a conclusion about the original topic, but by merely diverting the 
attention of the reader or listener, the arguer creates the presumption of having won 
the argument.

A second way of using the red herring effectively is to change the subject to some 
flashy, eye-catching topic that is virtually guaranteed to distract the listener’s attention. 
Topics of this sort include sex, crime, scandal, immorality, death, and any other topic 
that might serve as the subject of gossip. Here is an example of this technique:

Professor Conway complains of inadequate parking on our campus. But did you hear that 

Conway’s eldest son, Jasper, was convicted a year ago of embezzlement? Jasper managed 

to steal half a million dollars from the First National Bank before officials figured out what 

was going on. It’s really important that bank officials be constantly vigilant. Okay, let’s move 

on to the next topic.

The red herring fallacy can be confused with the straw man fallacy because both 
have the effect of drawing the reader/listener off the track. This confusion can usu-
ally be avoided by remembering the unique ways in which they accomplish this pur-
pose. In the straw man, the arguer begins by distorting an opponent’s argument and 
concludes by knocking down the distorted argument. In the red herring, the arguer 
ignores the opponent’s argument (if there is one) and subtly changes the subject. Thus, 
to distinguish the two fallacies, one should attempt to determine whether the arguer 
has knocked down a distorted argument or simply changed the subject. Also keep in 
mind that straw man always involves two arguers, at least implicitly, whereas a red 
herring often does not.

Both the red herring and straw man fallacies are susceptible of being confused with 
missing the point, because all three involve a similar kind of irrelevancy. To avoid this 
confusion, one should note that both red herring and straw man proceed by generat-
ing a new set of premises, whereas missing the point does not. Straw man draws a 
conclusion from new premises that are obtained by distorting an earlier argument, 
and red herring, if it draws any conclusion at all, draws one from new premises ob-
tained by changing the subject. Missing the point, however, draws a conclusion from 
the original premises. Also, in the red herring and straw man, the conclusion, if there 
is one, is relevant to the premises from which it is drawn; but in missing the point, 
the conclusion is irrelevant to the premises from which it is drawn. Finally, remember 
that missing the point serves in part as a kind of catchall fallacy, and a fallacious argu-
ment should not be identified as a case of missing the point if one of the other fallacies 
clearly fits.

 Strengthen your understanding of the topic with the section’s Video Lecture.
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3

3.3 Fallacies of Weak Induction

HOW LOGICAL ARE YOU? Suppose, while visiting Las Vegas for the weekend, that you spend all of 
your allotted gambling money ($100) on a single slot machine. You remark to a friend that you would 
love to win your money back, and he urges you to withdraw another $100 from a nearby ATM. After 
all, he argues, you have put so much money into that one machine that you are due for a big win. Has 
your friend given you good advice? 

Find the answer on MindTap.

The fallacies of weak induction occur not because the premises are logically irrel-
evant to the conclusion, as is the case with the eight fallacies of relevance, but because 
the connection between premises and conclusion is not strong enough to support the 
conclusion. In each of the following fallacies, the premises provide at least a shred of 
evidence in support of the conclusion, but the evidence is not nearly good enough to 
cause a reasonable person to believe the conclusion. Like the fallacies of relevance, 
however, the fallacies of weak induction often involve emotional grounds for believing 
the conclusion.

9. Appeal to Unqualified Authority  
(Argumentum ad Verecundiam)

We saw in Chapter 1 that an argument from authority is an inductive argument in which 
an arguer cites the authority or testimony of another person in support of some con-
clusion. The appeal to unqualified authority fallacy is a variety of the argument from 
authority and occurs when the cited authority or witness lacks credibility. There are 
several reasons why an authority or witness might lack credibility. The person might 
lack the requisite expertise, might be biased or prejudiced, might have a motive to lie or 
disseminate “misinformation,” or might lack the requisite ability to perceive or recall. 
The following examples illustrate these reasons:

Dr. Bradshaw, our family physician, has stated that the creation of muonic atoms of deu-

terium and tritium hold the key to producing a sustained nuclear fusion  reaction at room 

temperature. In view of Dr. Bradshaw’s expertise as a physician, we must conclude that 

this is indeed true.

This conclusion deals with nuclear physics, and the authority is a family physician.  
Because it is unlikely that a physician would be an expert in nuclear physics, the  
argument commits an appeal to unqualified authority.

David Duke, former Grand Wizard of the Ku Klux Klan, has stated, “Jews are not good 

Americans. They have no understanding of what America is.” On the basis of Duke’s au-

thority, we must therefore conclude that the Jews in this country are un-American.
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As an authority, David Duke is clearly biased, so his statements cannot be trusted.

James W. Johnston, former Chairman of R. J. Reynolds Tobacco Company, testified before 

Congress that tobacco is not an addictive substance and that smoking cigarettes does not 

produce any addiction. Therefore, we should believe him and conclude that smoking does 

not in fact lead to any addiction.

If Mr. Johnston had admitted that tobacco is addictive, it would have opened the door 
to government regulation, which could put his company out of business. Thus, because 
Johnston had a clear motive to lie, we should not believe his statements.

Old Mrs. Furguson (who is practically blind) has testified that she saw the defendant stab 

the victim with a bayonet while she was standing in the twilight shadows 100 yards from 

the incident. Therefore, members of the jury, you must find the defendant guilty.

Here the witness lacks the ability to perceive what she has testified to, so her testimony 
is untrustworthy.

Of course if an authority is credible, the resulting argument will contain no fallacy. 
Example:

The county tax collector issued a press release stating that property tax revenues are 

higher this year than last. Therefore, we conclude that these revenues are indeed higher 

this year.

Normally a county tax collector would be considered a qualified expert in the area of tax 
revenues, so assuming the tax collector has no reason to lie, this argument is inductively 
strong.

In deciding whether a person is a qualified authority, one should keep two important 
points in mind. First, the person might be an authority in more than one field. For ex-
ample, a chemist might also be an authority in biology, or an economist might also be 
an authority in law. The second point is that there are some areas in which practically 
no one can be considered an authority. Such areas include politics, morals, and religion. 
For example, if someone were to argue that abortion is immoral because a certain phi-
losopher or religious leader has said so, the argument would be weak regardless of the 
authority’s qualifications. Many questions in these areas are so hotly contested that there 
is no conventional wisdom an authority can depend on.

A = Arguer

Au = Unqualified
authority

Au

Appeal to unqualified

authority

A
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Conclusion

Asserts 
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10. Appeal to Ignorance  
(Argumentum ad Ignorantiam)

When the premises of an argument state that nothing has been proved one way or the other 
about something, and the conclusion then makes a definite assertion about that thing, the 
argument commits an appeal to ignorance. The issue usually involves something that is 
incapable of being proved or something that has not yet been proved. Example:

People have been trying for centuries to provide conclusive evidence for the claims of 

astrology, and no one has ever succeeded. Therefore, we must conclude that astrology is 

a lot of nonsense.

Conversely, the following argument commits the same fallacy.

People have been trying for centuries to disprove the claims of astrology, and no one has 

ever succeeded. Therefore, we must conclude that the claims of astrology are true.

The premises of an argument are supposed to provide positive evidence for the con-
clusion. The premises of these arguments, however, tell us nothing about astrology; 
rather, they tell us about what certain unnamed and unidentified people have tried un-
successfully to do. This evidence may provide some slight reason for believing the con-
clusion, but certainly not sufficient reason.

Premise:

Nobody has proved

that X is true.

Conclusion:

X is false.

Appeal to ignorance

These examples do, however, lead us to the first of two important exceptions to 
the appeal to ignorance. The first stems from the fact that if qualified researchers 
investigate a certain phenomenon within their range of expertise and fail to turn up 
any evidence that the phenomenon exists, this fruitless search by itself constitutes 
positive evidence about the question. Consider, for example, the following argument:

Teams of scientists attempted over several decades to detect the existence of the lumi-

niferous aether, and all failed to do so. Therefore, the luminiferous aether does not exist.

The premises of this argument are true. Given the circumstances, it is likely that the 
scientists in question would have detected the aether if in fact it did exist. Since they 
did not detect it, it probably does not exist. Thus, we can say that the given argument is 
inductively strong (but not deductively valid).
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As for the two arguments about astrology, if the attempts to prove or disprove the astro-
logical claims had been done in a systematic way by qualified experts, the arguments would 
more likely be good. Exactly what is required to qualify someone to investigate astrological 
claims is, of course, difficult to say. But as these arguments stand, the premises state noth-
ing about the qualifications of the investigators, and so the arguments remain fallacious.

It is not always necessary, however, that the investigators have special qualifications. 
The kinds of qualifications needed depend on the situation. Sometimes the mere ability 
to see and report what one sees is sufficient. Example:

No one has ever seen Mr. Andrews drink a glass of wine, beer, or any other alcoholic 

beverage. Probably Mr.  Andrews is a nondrinker.

Because it is highly probable that if Mr. Andrews were a drinker, somebody would have 
seen him drinking, this argument is inductively strong. No special qualifications are 
needed to be able to see someone take a drink.

The second exception to the appeal to ignorance relates to courtroom procedure. 
In the United States and a few other countries, a person is presumed innocent until 
proven guilty. If the prosecutor in a criminal trial fails to prove the guilt of the defendant 
beyond reasonable doubt, counsel for the defense may justifiably argue that his or her 
client is not guilty. Example:

Members of the jury, you have heard the prosecution present its case against the defen-

dant. Nothing, however, has been proved beyond a reasonable doubt. Therefore, under the  

law, the defendant is not guilty.

This argument commits no fallacy because “not guilty” means, in the legal sense, that 
guilt beyond a reasonable doubt has not been proved. The defendant may indeed have 
committed the crime of which he or she is accused, but if the prosecutor fails to prove 
guilt beyond a reasonable doubt, the defendant is considered “not guilty.”

11. Hasty Generalization (Converse Accident)

Hasty generalization is a fallacy that affects inductive generalizations. In Chapter 1 we saw 
that an inductive generalization is an argument that draws a conclusion about all members 
of a group from evidence that pertains to a selected sample. The fallacy occurs when there is 
a reasonable likelihood that the sample is not representative of the group. Such a likelihood 
may arise if the sample is either too small or not randomly selected. Here are two examples:

Today’s money managers are a pack of thieves, every last one of them. Look at Bernie 

Madoff and Robert Allen Stanford. They ripped off billions of dollars from thousands of 

trusting clients. And Raj Rajaratnam profited to the tune of millions of dollars through 

illegal insider trading.

The mass shooting in a Colorado movie theater was carried out by a young, white male. The 

school shootings in Roseburg, Santa Barbara, and Newtown were all carried out by young, 

white males. The evidence is clear. Young, white males are a serious threat to public safety.

In these arguments a conclusion about a whole group is drawn from premises that men-
tion only a few instances. Because such small, atypical samples are not sufficient to sup-
port a general conclusion, each argument commits a hasty generalization.
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Specific case(s)

(not representative)

General rule

Generalization

Hasty

generalization

The mere fact that a sample is small, however, does not necessarily mean that it is 
atypical. On the other hand, the mere fact that a sample is large does not guarantee that 
it is typical. In the case of small samples, various factors may intervene that render such 
a sample typical of the larger group. Examples:

Ten milligrams of substance Z was fed to four mice, and within two minutes all four went 

into shock and died. Probably substance Z, in this amount, is fatal to mice in general.

On three separate occasions I drank a bottle of Figowitz beer and found it flat and bitter. 

Probably I would find every bottle of Figowitz beer flat and bitter.

Neither of these arguments commits the fallacy of hasty generalization, because in nei-
ther case is there any likelihood that the sample is atypical of the group. In the first 
argument the fact that the mice died in only two minutes suggests the existence of a 
causal connection between eating substance Z and death. If there is such a connection, 
it would hold for other mice as well. In the second example the fact that the taste of beer 
typically remains constant from bottle to bottle causes the argument to be strong, even 
though only three bottles were sampled.

In the case of large samples, if the sample is not random, it may not be typical of the 
larger group. Example:

One hundred thousand voters from Orange County, California, were surveyed on their 

choice for governor, and 68 percent said they intend to vote for the Republican candidate. 

Clearly the Republican candidate will be elected.

Even though the sample cited in this argument is large, the argument commits a hasty 
generalization. The problem is that Orange County is overwhelmingly Republican, so 
the mere fact that 68 percent intend to vote for the Republican candidate is no indica-
tion of how others in the state intend to vote. In other words, the survey was not con-
ducted randomly, and for this reason the sample is biased. The need for randomness in 
samples is discussed further in Chapter 12 of this book.

Hasty generalization is otherwise called “converse accident” because it proceeds in a 
direction opposite to that of accident. Whereas accident proceeds from the general to 
the particular, converse accident moves from the particular to the general. The premises 
cite some characteristic affecting one or more atypical instances of a certain class, and 
the conclusion then applies that characteristic to all members of the class.
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12. False Cause

The fallacy of false cause occurs whenever the link between premises and conclusion 
depends on some imagined causal connection that probably does not exist. Whenever 
an argument is suspected of committing the false cause fallacy, the reader or listener 
should be able to say that the conclusion depends on the supposition that X causes Y, 
whereas X probably does not cause Y at all. Examples:

During the past two months, every time that the cheerleaders have worn blue ribbons 

in their hair, the basketball team has been defeated. Therefore, to prevent defeats in the 

future, the cheerleaders should get rid of those blue ribbons.

Successful business executives are paid salaries in excess of $100,000. Therefore, the best 

way to ensure that Ferguson will become a successful executive is to raise his salary to 

at least $100,000.

There are more laws on the books today than ever before, and more crimes are being 

committed than ever before. Therefore, to reduce crime we must eliminate the laws.

The first argument depends on the supposition that the blue ribbons caused the defeats, 
the second on the supposition that a high salary causes success, and the third on the 
supposition that laws cause crime. In no case is it likely that any causal connection exists.

The first argument illustrates a variety of the false cause fallacy called post hoc ergo 
propter hoc (“after this, therefore on account of this”). This variety of the fallacy pre-
supposes that just because one event precedes another event, the first event causes the 
second. Obviously, mere temporal succession is not sufficient to establish a causal con-
nection. Nevertheless, this kind of reasoning is quite common and lies behind most 
forms of superstition. (Example: “A black cat crossed my path and later I tripped and 
sprained my ankle. It must be that black cats really are bad luck.”)

The second and third arguments illustrate a variety of the false cause fallacy called 
non causa pro causa (“not the cause for the cause”). This variety is committed when 
what is taken to be the cause of something is not really the cause at all and the mistake is 
based on something other than mere temporal succession. In reference to the second ar-
gument, success as an executive causes increases in  salary—not the other way around—
so the argument mistakes the cause for the effect. In reference to the third argument, the 
increase in crime is, for the most part, only coincidental with the increase in the number 
of laws. Obviously, the mere fact that one event is coincidental with another is not suf-
ficient reason to think that one caused the other.

A third variety of the false cause fallacy, and one that is probably committed more often 
than either of the others in their pure form, is oversimplified cause. This variety occurs 
when a multitude of causes is responsible for a certain effect but the arguer selects just 
one of these causes and represents it as if it were the sole cause. Here are some examples:

The quality of education in our grade schools and high schools has been declining for 

years. Clearly, our teachers just aren’t doing their job these days.

Today, all of us can look forward to a longer life span than our parents and grandparents. 

Obviously we owe our thanks to the millions of dedicated doctors who expend every 

effort to ensure our health.
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Premises

Conclusion

Depends on nonexistent or

minor causal connection

False cause

In reference to the first argument, the decline in the quality of education is caused by 
many factors, including lack of discipline in the home, lack of parental involvement, too 
much television, too much time spent on video games, and drug use by students. Poor 
teacher performance is only one of these factors and probably a minor one at that. In the 
second argument, the efforts of doctors are only one among many factors responsible for 
our longer life span. Other, more important factors include a better diet, more exercise, 
reduced smoking, safer highways, and more-stringent occupational safety standards.

The oversimplified cause fallacy is usually motivated by self-serving interests. Some-
times the arguer wants to take undeserved credit for himself or herself or give unde-
served credit to some movement with which he or she is affiliated. At other times, the 
arguer wants to heap blame on an opponent or shift blame from himself or herself onto 
some convenient occurrence. Instances of the fallacy can resemble either the post hoc or 
the non causa pro causa varieties in that the alleged cause can occur either prior to or 
concurrently with the effect. It differs from the other varieties of false cause fallacy in 
that the single factor selected for credit or blame is often partly responsible for the effect, 
but responsible to only a minor degree.

The last variety of false cause we will consider is called the gambler’s fallacy. This fal-
lacy is committed whenever the conclusion of an argument depends on the  supposition 
that independent events in a game of chance are causally related. Here is an example:

A fair coin was flipped five times in a row, and each time it came up heads. Therefore, it is 

extremely likely that it will come up tails on the next flip.

In fact, it is no more likely that the coin will come up tails on the next flip than it was on 
the first flip. Each flip is an independent event, so earlier flips have no causal influence 
on later ones. Thus, the fact that the earlier flips came up heads does not increase the 
likelihood that the next flip will come up tails.

For the gambler’s fallacy to be committed, the events must be independent or nearly 
independent. Such events include rolls of a pair of fair (unloaded) dice, spins of a fair 
roulette wheel, and selections of lottery winning numbers. Events are not completely in-
dependent whenever the skill of the gambler affects the outcome. Thus, poker, blackjack, 
and horse-race betting provide less-than-perfect candidates for the gambler’s fallacy.

The false cause fallacy is often convincing because it is often difficult to deter-
mine whether two phenomena are causally related. A lengthy time lapse between the  
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operation of the cause and the occurrence of the effect can exacerbate the problem. 
For example, the thirty-year interval between exposure to asbestos and the onset of 
asbestosis impeded the recognition of a causal connection. Also, when two events are 
causally related, determining the degree of relatedness may be hard. Thus, there may be  
some connection between the electromagnetic field produced by high-voltage trans-
mission lines and leukemia, but the connection may be extremely slight. Finally, when a 
causal connection is recognized, it may be difficult to determine which is the cause and 
which is the effect. For example, an allergic reaction may be connected with an episode 
of anxiety, but it may be hard to tell if the reaction causes the anxiety or if the anxiety 
causes the reaction.

The realm of human action constitutes another area in which causal connections are 
notoriously difficult to establish. For example, the attorneys for accused murderer Dan 
White argued that Twinkies, Coke, and potato chips caused him to kill San Francisco 
mayor George Moscone. Other attorneys have blamed their clients’ crimes on PMS, rap 
music, childhood abuse, mental retardation, and hallucinations. The complex nature of 
human motivation renders all such causal claims difficult to evaluate. The situation may 
become even worse when a whole nation of people are involved. Thus, the recent drop 
in crime rates has been attributed to “three strikes” laws, but it is difficult to say whether 
this or some other factor is really responsible.

One point that should be kept in mind when establishing causal connections is that 
statistical correlations by themselves often reveal little about what is actually going on. 
For example, if all that we knew about smoking and lung cancer was that the two fre-
quently occur together, we might conclude any number of things. We might conclude 
that both have a common cause, such as a genetic predisposition, or we might conclude 
that lung cancer is a disease contracted early in life and that it manifests itself in its early 
stages by a strong desire for tobacco. Fortunately, in this case we have more evidence 
than a mere statistical correlation. This additional evidence inclines us to believe that 
the smoking is a cause of the cancer.

13. Slippery Slope

The fallacy of slippery slope is a variety of the false cause fallacy. It occurs when the 
conclusion of an argument rests on an alleged chain reaction and there is not sufficient 
reason to think that the chain reaction will actually take place. Here is an example:

Immediate steps should be taken to outlaw pornography once and for all. The continued 

manufacture and sale of pornographic material will almost certainly lead to an increase 

in sex-related crimes such as rape and incest. This in turn will gradually erode the moral  

fabric of society and result in an increase in crimes of all sorts. Eventually a complete disin-

tegration of law and order will occur, leading in the end to the total collapse of civilization.

Because there is no good reason to think that the mere failure to outlaw pornography 
will result in all these dire consequences, this argument is fallacious. An equally falla-
cious counterargument is as follows:

Attempts to outlaw pornography threaten basic civil rights and should be summarily 

abandoned. If pornography is outlawed, censorship of newspapers and news magazines is 
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only a short step away. After that there will be censorship of textbooks, political speeches,  

and the content of lectures delivered by university professors. Complete mind control by 

the central government will be the inevitable result.

Both arguments attempt to persuade the reader or listener that the welfare of society 
rests on a “slippery slope” and that a single step in the wrong direction will result in an 
inevitable slide all the way to the bottom.

The slippery slope fallacy can involve various kinds of causality. For example, some-
one might argue that removing a single brick from a building would set off a chain reac-
tion leading to the destruction of the building, or that chopping down a tall tree would 
set off a cascade of falling trees leading to the destruction of the forest. These arguments 
depend on pure physical causality. On the other hand, someone might argue that start-
ing a rumor about the health of the economy would set off a chain reaction leading to 
the collapse of the stock market. Such an argument would depend on the kind of causal-
ity found in interpersonal communications.

The following example involves a chain reaction of mental causes where wanting one 
thing leads to wanting another.

Professor Fallon has asked us to purchase a coffeemaker for her office. But we shouldn’t 

do that because next she’ll want a microwave, and then a convection oven. Then she’ll 

want a full-sized refrigerator, a sink with hot and cold water, a dishwasher, and a complete 

set of expensive china. This will exhaust the budget of our department.

Two points to keep in mind about slippery slope are first, in real-life situations, the 
fallacy is almost always used to defend the status quo against some kind of attack. The 
strategy is to make the reader and listener fear change—to fear it so much that they 
will cling rigidly to the prevailing state of affairs even if it is thoroughly immoral. For 
example, prior to the Civil War slippery slope arguments were used over and over again 
to shut down opposing arguments in favor of abolishing slavery. In a famous debate in 
Cincinnati in 1845, N. L. Rice, a Presbyterian minister, invited his listeners to imagine 
what would happen if slavery were abolished forthright. In no time former slaves would 
be given the right to vote:

Then a colored man might be the next governor [of states having a black majority]; and 

colored men might constitute their Legislature, and sit on the bench as judges in their 

courts. Thus the entire administration in those States would be placed in the hands of 

degraded men, wholly ignorant of the principles of law and government.*

As a result, Mr. Rice wants us to believe, the government will collapse.
The second point to keep in mind is that in every case of a slippery slope fallacy the 

chain of causes is neither inevitable nor necessary. Somewhere along the line there are 
one or more links that are likely to fail. In the case of the anti-abolitionist argument, one 
weak link was the supposition that freed slaves, once given the right to vote, would actu-
ally be allowed to vote. As it turned out, they were not. There were poll taxes, literacy 
tests, threats, and intimidation. Another weak link was the supposition that slaves, once 
given the right to vote, would run for public office. They did not.

*N. L. Rice, A Debate on Slavery (New York, Wm. H. Moore & Co., 1846), p. 33.
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A similar critique applies to contemporary slippery slope arguments used to crush 
support for physician-assisted suicide. Example:

Allowing a physician to assist a terminally ill patient to end his life may seem innocent 

enough to start with. But if this practice is allowed to get a foothold, death at the hands 

of a physician will become commonplace. Physicians will think nothing of administering a 

lethal injection, and in no time patients will be killed against their will. For these reasons, 

physician-assisted suicide should never be allowed.

This argument is probably fallacious because the chain of causes leading from the inno-
cent first step to the final calamity is far from assured. If physician-assisted suicide were 
made lawful and the abuses envisioned by this argument began to occur, there is reason 
to believe that the medical community would step in and call for corrective measures. 
Also, as suspicious deaths began to mount up, law enforcement would step in. Thus, 
in critiquing slippery slope arguments it is always important to examine carefully the 
chain of causes and look for weak links.

Chain reaction
(not likely to occur)

Slippery slope

Disaster
Innocent
first step

14. Weak Analogy

This fallacy affects inductive arguments from analogy. As we saw in Chapter 1, an argument 
from analogy is an argument in which the conclusion depends on the existence of an analo-
gy, or similarity, between two things or situations. The fallacy of weak analogy is committed 
when the analogy is not strong enough to support the conclusion that is drawn. Example:

Amber’s dog is similar in many ways to Kyle’s cat. Both like being petted, they enjoy being 

around people, they beg for food at the dinner table, and they sleep with their owners. 

Amber’s dog loves to romp on the beach with Amber. Therefore, Kyle’s cat probably loves 

to romp on the beach with Kyle.

In this argument the similarities cited between Amber’s dog and Kyle’s cat probably have 
nothing to do with the cat’s attitude toward romping on the beach. Thus, the argument 
is fallacious.

The basic structure of an argument from analogy is as follows:

Entity A has attributes a, b, c, and z.

Entity B has attributes a, b, c.

Therefore, entity B probably has attribute z also.

Evaluating an argument having this form requires a two-step procedure: (1) Identify 
the attributes a, b, c, . . . that the two entities A and B share, and (2) determine how 
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the attribute z, mentioned in the conclusion, relates to the attributes a, b, c, . . . If some 
causal or systematic relation exists between z and a, b, or c, the argument is strong; oth-
erwise, it is weak. In the given example, the two entities share the attributes of  liking to 
be petted, enjoying people, begging for food, and sleeping with their owners. Because 
it is highly probable that none of these attributes is systematically or causally related to 
romping on the beach, the argument is fallacious.

Premises

Conclusion

Depends on inadequate

analogy

Weak analogy

As an illustration of when the requisite systematic or causal relation does and does 
not exist, consider the following arguments:

The flow of electricity through a wire is similar to the flow of water through a pipe. 

Obviously a large-diameter pipe will carry a greater flow of water than a pipe of small 

diameter. Therefore, a large-diameter wire should carry a greater flow of electricity than 

a small-diameter wire.

The flow of electricity through a wire is similar to the flow of water through a pipe. When 

water runs downhill through a pipe, the pressure at the bottom of the hill is greater than 

it is at the top. Thus, when electricity flows downhill through a wire, the voltage should 

be greater at the bottom of the hill than at the top.

The first argument is good and the second is fallacious. Both arguments depend on the  
similarity between water molecules flowing through a pipe and electrons flow ing 
through a wire. In both cases there is a systematic relation between the diameter of 
the pipe/wire and the amount of flow. In the first argument this systematic relation 
provides a strong link between premises and conclusion, and so the argument is a 
good one. But in the second argument a causal connection exists between difference in  
elevation and increase in pressure that holds for water but not for electricity. Water mol-
ecules flowing through a pipe are significantly affected by gravity, but electrons flowing 
through a wire are not. Thus, the second argument is fallacious.

The theory and evaluation of arguments from analogy is one of the most complex 
and elusive subjects in all of logic. Additional material on arguments from analogy  
appears in Section 3.5 and Chapter 9 of this text.

 Strengthen your understanding of the topic with the section’s Video Lecture.
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V. Create the following informal fallacies:

 1. An appeal to unqualified authority relating to a psychic

 2. An appeal to ignorance about life on other planets

 3. A hasty generalization dealing with ageism

 4. A post hoc ergo propter hoc connected with getting sick

 5. A gambler’s fallacy about playing the lottery

 6. A slippery slope fallacy dealing with credit card use

 7. A weak analogy connected with caring for a pet

3

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

3.4  Fallacies of Presumption, Ambiguity,  
and Illicit Transference

HOW LOGICAL ARE YOU? Suppose you are pulled over for speeding. Upon walking up to your car, 
the officer asks you, “Where have you hidden the drugs?” Is there a flaw in the officer’s question? If so, 
what is it? How would you reply to the officer? 

Find the answer on MindTap.

The fallacies of presumption include begging the question, complex question, false 
dichotomy, and suppressed evidence. These fallacies arise not because the premises 
are irrelevant to the conclusion or provide insufficient reason for believing the con-
clusion but because the premises presume what they purport to prove. Begging the  
question presumes that the premises provide adequate support for the conclusion when 
in fact they do not, and complex question presumes that a question can be answered by 
a simple “yes,” “no,” or other brief answer when a more sophisticated answer is needed. 
False dichotomy presumes that an “either . . . or . . .” statement presents jointly exhaustive 
alternatives when in fact it does not, and suppressed evidence presumes that no impor-
tant evidence has been overlooked by the premises when in fact it has.

The fallacies of ambiguity include equivocation and amphiboly. These fallacies arise 
from the occurrence of some form of ambiguity in either the premises or the conclusion 
(or both). As we saw in Section 2.1, an expression is ambiguous if it is susceptible to dif-
ferent interpretations in a given context. The words “light” and “bank” are ambiguous, as 
is the statement “Tuna are biting off the Washington coast.” When the conclusion of an 
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argument depends on a shift in meaning of an ambiguous word or phrase or on the wrong 
interpretation of an ambiguous statement, the argument commits a fallacy of ambiguity.

The fallacies of illicit transference include composition and division. Arguments that 
commit these fallacies involve the incorrect transference of an attribute from the parts 
of something onto the whole, or from the whole onto the parts.

15. Begging the Question (Petitio Principii)

The fallacy of begging the question is committed whenever the arguer creates the  
illusion that inadequate premises provide adequate support for the conclusion by leaving 
out a possibly false (shaky) key premise, by restating a possibly false premise as the con-
clusion, or by reasoning in a circle. The Latin name for this fallacy, petitio principii, means 
“request for the source.” The actual source of support for the conclusion is not apparent, 
and so the argument is said to beg the question. After reading or hearing the argument, 
the observer is inclined to ask, “But how do you know X?” where X is the needed support.

Premise

Shaky key

premise

(missing)

Conclusion

Begging the question

1.

Shaky premise

Conclusion

(restates

premise)

2.

Shaky premise

Conclusion

Conclusion

Conclusion

3.

The first, and most common, way of committing this fallacy is by leaving a possibly 
false key premise out of the argument while creating the illusion that nothing more is 
needed to establish the conclusion. Examples:

Murder is morally wrong. This being the case, it follows that abortion is morally wrong.

We know that humans are intended to eat lots of fruit because the human hand and arm 

are perfectly suited for picking fruit from a tree.

It’s obvious that the poor in this country should be given handouts from the government. 

After all, these people earn less than the average citizen.

Clearly, terminally ill patients have a right to doctor-assisted suicide. After all, many of 

these people are unable to commit suicide by themselves.

The first of these arguments begs the question “How do you know that abortion is 
a form of murder?” The second begs the question “Does the structure and function of 
the human hand and arm tell us what humans should eat?” And the third and fourth 
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beg the questions “Just because the poor earn less than the average citizen, does this 
imply that the government should give them handouts?” and “Just because terminally 
ill patients cannot commit suicide by themselves, does it follow that they have a right to 
a doctor’s assistance?”

These questions indicate that something has been left out of the original arguments. 
Thus, the first argument is missing the premise “Abortion is a form of murder”; the sec-
ond is missing the premise “The structure and function of the human hand and arm tell 
us what humans should eat”; and so on. These premises are crucial for the soundness 
of the arguments. If the arguer is unable to establish the truth of these premises, then 
the arguments prove nothing. However, in most cases of begging the question, this is 
precisely the reason why such premises are left unstated. The arguer is not able to estab-
lish their truth, and by employing rhetorical phraseology such as “of course,” “clearly,” 
“this being the case,” and “after all,” the arguer hopes to create the illusion that the stated 
premise, by itself, provides adequate support for the conclusion when in fact it does not.

The same form of begging the question often appears in arguments concerning re-
ligious topics to justify conclusions about the existence of God, the immortality of the 
soul, and so on. Example:

The world in which we live displays an amazing degree of organization. Obviously this 

world was created by an intelligent God.

This argument begs the question “How do you know that the organization in the 
world could only have come from an intelligent creator?” Of course the claim that it 
did come from an intelligent creator may well be true, but the burden is on the arguer 
to prove it. Without supporting reasons or evidence, the argument proves nothing. Yet 
most people who are predisposed to believe the conclusion are likely to accept the argu-
ment as a good one. The same can be said of most arguments that beg the question, and 
this fact suggests another reason why arguers resort to this fallacy: Such arguments tend 
to reinforce preexisting inclinations and beliefs.

The second form of petitio principii occurs when the conclusion of an argument 
merely restates a possibly false premise in slightly different language. In such an argu-
ment, the premise supports the conclusion, and the conclusion tends to reinforce the 
premise. Examples:

Capital punishment is justified for the crimes of murder and kidnapping because it is quite 

legitimate and appropriate that someone be put to death for having committed such 

hateful and inhuman acts.

Anyone who preaches revolution has a vision of the future for the simple reason  

that if a person has no vision of the future he could not possibly preach revolution.

In the first argument, saying that capital punishment is “justified” means the same thing 
as saying that it is “legitimate and appropriate,” and in the second argument the premise 
and the conclusion say exactly the same thing. However, by repeating the same thing 
in slightly different language, the arguer creates the illusion that independent evidence 
is being presented in support of the conclusion, when in fact it is not. Both arguments 
contain rhetorical phraseology (“hateful and inhuman,” “simple reason,” and “could not 
possibly”) that help effect the illusion. The first argument begs the question “How do 
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you know that capital punishment really is legitimate and  appropriate?” and the second 
begs the question “How do you know that people who preach revolution really do have 
a vision of the future?”

The third form of petitio principii involves circular reasoning in a chain of inferences 
having a first premise that is possibly false. Example:

Verizon has the best wireless service. After all, their phones have the clearest sound. 

And we know this is so because customers hear better on Verizon phones. And this  

follows from the fact that Verizon has digital technology. But this is exactly what you would  

expect given that Verizon has the best wireless service.

On encountering this argument, the attentive reader is inclined to ask, “Where does 
this reasoning begin? What is its source?” Since the argument goes in a circle, it has no 
beginning or source, and as a result it proves nothing. Of course, in this example the 
circularity is rather apparent, so the argument is not likely to convince anyone. Cases 
in which circular reasoning may convince involve long and complex arguments having 
premises that depend on one another in subtle ways and a possibly false key premise 
that depends on the conclusion.

In all cases of begging the question, the arguer uses some linguistic device to cre-
ate the illusion that inadequate premises provide adequate support for a conclusion. 
Without such an illusion, the fallacy is not committed. Thus, the following arguments 
commit no fallacy:

No dogs are cats.

Therefore, no cats are dogs.

London is in England and Paris is in France.

Therefore, Paris is in France and London is in England.

In both of these examples, the premise amounts to little more than a restatement of the 
conclusion. Yet both arguments are sound because they are valid and have true premis-
es. No fallacy is committed, because no illusion is created to make inadequate premises 
appear as adequate. We will study arguments of this sort in Chapters 4 and 7.

Here is another example:

Rome is in Germany or Rome is in Germany.

Therefore, Rome is in Germany.

This argument is valid, but it is unsound because it has a false premise. However, it com-
mits no fallacy because, again, no illusion is created to cover anything up. Arguments 
having this form also appear in Chapter 7.

As with these examples, arguments that beg the question are normally valid. This is 
easy to see. Any argument that includes the conclusion as one of the premises is clearly 
valid, and those forms of the fallacy that leave a key premise out of the argument be-
come valid when that key premise is introduced. The problem with arguments that beg 
the question is that they are usually unsound, or at least not clearly sound, because the 
premise needed to provide adequate support for the conclusion is, at best, of uncertain 
truth value. Because such arguments presume the truth of this premise, begging the 
question is called a fallacy of presumption.
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16. Complex Question

The fallacy of complex question is committed when two (or more) questions are asked in 
the guise of a single question and a single answer is then given to both of them. Every com-
plex question presumes the existence of a certain condition. When the respondent’s answer 
is added to the complex question, an argument emerges that establishes the presumed con-
dition. Thus, although not an argument as such, a complex question involves an implicit 
argument. This argument is usually intended to trap the respondent into acknowledging 
something that he or she might otherwise not want to acknowledge. Examples:

Have you stopped cheating on exams?

Where did you hide the marijuana you were smoking?

Let us suppose the respondent answers “yes” to the first question and “under the bed” to 
the second. The following arguments emerge:

You were asked whether you have stopped cheating on exams. You answered, “Yes.” 

Therefore, it follows that you have cheated in the past.

You were asked where you hid the marijuana you were smoking. You replied, “Under the 

bed.” It follows that you were in fact smoking marijuana.

On the other hand, let us suppose that the respondent answers “no” to the first question 
and “nowhere” to the second. We then have the following arguments:

You were asked whether you have stopped cheating on exams. You answered, “No.” 

Therefore, you continue to cheat.

You were asked where you hid the marijuana you were smoking. You answered,  

“Nowhere.” It follows that you must have smoked all of it.

Obviously, each of the questions is really two questions:

Did you cheat on exams in the past? If you did cheat in the past, have you stopped now?

Were you smoking marijuana? If you were smoking it, where did you hide it?

If respondents are not sophisticated enough to identify a complex question when one 
is put to them, they may answer quite innocently and be trapped by a conclusion that 
is supported by no evidence at all; or, they may be tricked into providing the evidence 
themselves. The correct response lies in resolving the complex question into its compo-
nent questions and answering each separately.

Completed
argument

A = Arguer

R/L = Reader/
Listener

Complex

question

Responds 

A
Attempts to trap

by asking question
R/L
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The fallacy of complex question should be distinguished from another kind of ques-
tion known in law as a leading question. A leading question is one in which the answer 
is in some way suggested in the question. Whether or not a question is a leading one is 
important in the direct examination of a witness by counsel. Example:

Tell us, on April 9, did you see the  

defendant shoot the deceased? (leading question)

Tell us, what did you see on April 9? (straight question)

Leading questions differ from complex questions in that they involve no logical 
 fallacies—that is, they do not attempt to trick the respondent into admitting something 
he or she does not want to admit. To distinguish between the two, however, one some-
times needs to know whether prior questions have been asked. Here are some additional 
examples of complex questions:

Are you going to be a good little boy and eat your hamburger?

Is George Hendrix still telling lies?

How long must I put up with your snotty behavior?

When are you going to stop talking nonsense?

17. False Dichotomy

The fallacy of false dichotomy is committed when a disjunctive (“either . . . or . . .”) 
premise presents two unlikely alternatives as if they were the only ones available, and 
the arguer then eliminates the undesirable alternative, leaving the desirable one as the 
conclusion. Such an argument is clearly valid, but since the disjunctive premise is false, 
or at least probably false, the argument is typically unsound. The fallacy is often com-
mitted by children when arguing with their parents, by advertisers, and by adults gener-
ally. Here are three examples:

Either you let me attend the P!nk concert or I’ll be miserable for the rest of my life. I 

know you don’t want me to be miserable for the rest of my life, so it follows that you’ll 

let me attend the concert.

Either you use Ultra Guard deodorant or you risk the chance of perspiration odor. 

Surely you don’t want to risk the chance of perspiration odor. Therefore, you will want 

to use Ultra Guard deodorant.

Either we adopt a one-world government , or regional wars will continue forever. We 

certainly can’t tolerate constant war. Therefore, we must adopt a one-world government.

In none of these arguments does the disjunctive premise present the only alternatives 
available, but in each case the arguer tries to convey that impression. For example, in the 
first argument, the arguer tries to convey the impression that he or she either goes to the 
concert or faces a lifetime of misery, and that no other alternatives are possible. Clearly, 
however, this is not the case.

The fallacious nature of false dichotomy lies in the creation of an illusion that the dis-
junctive premise presents jointly exhaustive alternatives. If it did, the premise would be 
true of necessity. For example, the statement “Either Reno is in Nevada, or it is not in 
Nevada” presents jointly exhaustive alternatives and is true of necessity. But in the fallacy 
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of false dichotomy, not only do the two alternatives fail to be jointly exhaustive, but they 
are not even likely. As a result, the disjunctive premise is false, or at least probably false. 
Thus, the fallacy amounts to making a false or probably false premise appear true.

Also, if one of the alternatives in the disjunctive premise is factually true beyond any 
doubt, then the fallacy is not committed. For example, the following argument is valid 
and sound:

Either Seattle is in Washington, or it is in Oregon.

Seattle is not in Oregon.

Therefore, Seattle is in Washington

False dichotomy is otherwise called “false bifurcation” and the “either-or fallacy.” 
Also, in most cases the arguer expresses only the disjunctive premise and leaves it to the 
reader or listener to supply the missing statements:

Either you buy me a new mink coat, or I’ll freeze to death when winter comes.

Either I continue smoking, or I’ll get fat and you’ll hate to be seen with me.

The missing premise and conclusion are easily introduced.

18. Suppressed Evidence

Chapter 1 explained that a cogent argument is an inductive argument with good rea-
soning and true premises. The requirement of true premises includes the proviso that 
the premises not ignore some important piece of evidence that outweighs the presented 
evidence and entails a very different conclusion. If an inductive argument does indeed 
ignore such evidence, then the argument commits the fallacy of suppressed evidence. 
Consider, for example, the following argument:

Most dogs are friendly and pose no threat to people who pet them. Therefore, it would 

be safe to pet the little dog that is approaching us now.

If the arguer ignores the fact that the little dog is excited and foaming at the mouth 
(which suggests rabies), then the argument commits a suppressed evidence fallacy. This 
fallacy is classified as a fallacy of presumption because it works by creating the presump-
tion that the premises are both true and complete when in fact they are not.

Perhaps the most common occurrence of the suppressed evidence fallacy appears in 
inferences based on advertisements. Nearly every ad neglects to mention certain nega-
tive features of the product advertised. As a result, an observer who sees or hears an ad-
vertisement and then draws a conclusion from it may commit the fallacy of suppressed 
evidence. Example:

The ad for Kentucky Fried Chicken says, “Buy a bucket of chicken and have a barrel of fun!” 

Therefore, if we buy a bucket of that chicken, we will be guaranteed to have lots of fun.

The ad fails to state that the fun does not come packaged with the chicken but must be 
supplied by the buyer. Also, of course, the ad fails to state that the chicken is loaded with 
fat and that the buyer’s resultant weight gain and clogged arteries may not amount to a 
barrel of fun. By ignoring these facts, the argument based on the ad is fallacious.
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Another rich source of the suppressed evidence fallacy is the biennial U.S. general 
election in which two candidates, usually a Republican and a Democrat, compete with 
each other for a single office. During the campaign leading up to the election countless 
speech makers (including the candidates themselves) tear down the policies and accom-
plishments of the candidate they oppose only to conclude that the candidate they favor 
should be elected. Example:

Ladies and gentlemen, Mr. Smith has supported policies that will bankrupt Medicare 

and Social Security, his budgetary recommendations increase the federal deficit, and his  

approach to foreign policy will destabilize the Middle East. Therefore, you should vote to 

elect Jones to this office.

What the speaker fails to mention are the many undisputed successes that Smith has 
achieved. Also, he fails to mention that Jones is even less qualified than Smith for the of-
fice, and that Jones’s policies bode even worse for Medicare, Social Security, the federal 
deficit, and the Middle East. When these unmentioned facts are taken into account it 
becomes clear that it is actually Smith who should be elected.

Another way that an arguer can commit the suppressed evidence fallacy is by ignor-
ing important events that have occurred with the passage of time that render an induc-
tive conclusion improbable. 

The following argument resembles one that Mitt Romney used in a presidential  
debate with Barack Obama:

The U.S. military has fewer battleships, M1 rifles, and horse-drawn howitzers today than 

it did in 1940. Therefore, the U.S. military is a less effective fighting force today than it 

was in 1940.

The argument ignores that fact that battleships, M1 rifles, and horse-drawn howit-
zers became obsolete long ago and have been replaced by more-effective ships and 
weaponry. Thus, it is not true that the U.S. military is less effective today than it was 
in 1940.

Premises

Conclusion

Ignores stronger evidence that

supports a different conclusion

Suppressed evidence

Yet another form of suppressed evidence is committed by arguers who quote  
passages out of context from sources such as the Bible, the Constitution, and the Bill of 
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Rights to support a conclusion that the passage was not intended to support. Consider, 
for example, the following argument against gun control:

The Second Amendment to the Constitution states that the right of the people to keep and 

bear arms shall not be infringed. But a law controlling handguns would infringe the right to 

keep and bear arms. Therefore, a law controlling handguns would be unconstitutional.

In fact, the Second Amendment reads, “A well regulated militia being necessary to 
the security of a free state, the right of the people to keep and bear arms shall not be 
infringed.” In other words, the constitutional right to keep and bear arms is in some 
way related to the preservation of a well-regulated militia. Arguably a law control-
ling handguns that is unrelated to the preservation of a well-regulated militia could 
be constitutional.

The suppressed evidence fallacy is similar to the form of begging the question in 
which the arguer leaves a key premise out of the argument. The difference is that sup-
pressed evidence leaves out a premise that requires a different conclusion, while that 
form of begging the question leaves out a premise that is needed to support the stated 
conclusion. However, because both fallacies proceed by leaving a premise out of the 
argument, there are cases where the two fallacies overlap.

19. Equivocation

The fallacy of equivocation occurs when the conclusion of an argument depends on the 
fact that a word or phrase is used, either explicitly or implicitly, in two different senses 
in the argument. Such arguments are either invalid or have a false premise, and in either 
case they are unsound. Examples:

Some triangles are obtuse. Whatever is obtuse is ignorant. Therefore, some triangles are 

ignorant.

Any law can be repealed by the legislative authority. But the law of gravity is a law. There-

fore, the law of gravity can be repealed by the legislative authority.

We have a duty to do what is right. We have a right to speak out in defense of the 

innocent. Therefore, we have a duty to speak out in defense of the innocent.

A mouse is an animal. Therefore, a large mouse is a large animal.

In the first argument “obtuse” is used in two different senses. In the first premise it 
describes a certain kind of angle, whereas in the second it means dull or stupid. The sec-
ond argument equivocates on the word “law.” In the first premise it means statutory law, 
and in the second it means law of nature. The third argument uses “right” in two senses. 
In the first premise “right” means morally correct, but in the second it means a just 
claim or power. The fourth argument illustrates the ambiguous use of a relative word.  
The word “large” means different things depending on the context. Other relative words 
that are susceptible to this same kind of ambiguity include “small,” “good,” “bad,” “light,” 
“heavy,” “difficult,” “easy,” “tall,” and “short.”

To be convincing, an argument that commits an equivocation must use the equivocal 
word in ways that are subtly related. Of the examples just given, only the third might 
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Word or phrase

used in two senses

Equivocation

Premises

Conclusion

fulfill this requirement. Since both uses of the word “right” are related to  ethics, the 
unalert observer may not notice the shift in meaning. Another technique is to spread 
the shift in meaning out over the course of a lengthy argument. Political speech mak-
ers often use phrases such as “equal opportunity,” “gun control,” “national security,” and 
“environmental protection” in one way at the beginning of a speech and in quite another 
way at the end. A third technique consists in using such phrases one way in a speech to 
one group and in a different way in a speech to an opposing group. If the same people 
are not present at both speeches, the equivocation is not detected.

20. Amphiboly

The fallacy of amphiboly occurs when the arguer misinterprets an ambiguous statement 
and then draws a conclusion based on this faulty interpretation. The original statement 
is usually asserted by someone other than the arguer, and the ambiguity usually arises 
from a mistake in grammar or punctuation—a missing comma, a dangling modifier, an 
ambiguous antecedent of a pronoun, or some other careless arrangement of words. Be-
cause of this ambiguity, the statement may be understood in two clearly distinguishable 
ways. The arguer typically selects the unintended interpretation and proceeds to draw a 
conclusion based on it. Here are some examples:

The tour guide said that standing in Greenwich Village, the Empire State Building could 

easily be seen. It follows that the Empire State Building is in Greenwich Village.

John told Henry that he had made a mistake. It follows that John has at least the courage 

to admit his own mistakes.

Professor Johnson said that he will give a lecture about heart failure in the biology lecture 

hall. It must be the case that a number of heart failures have occurred there recently.

The premise of the first argument contains a dangling modifier. Is it the observer or 
the Empire State Building that is supposed to be standing in Greenwich Village? The 
factually correct interpretation is the former. In the second argument the pronoun “he” 
has an ambiguous antecedent; it can refer either to John or to Henry. Perhaps John told 
Henry that Henry had made a mistake. In the third argument the ambiguity concerns 
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Premises

Conclusion

Mentions ambiguous

statement

Misinterprets

that statement

Amphiboly

what takes place in the biology lecture hall; is it the lecture or the heart failures? The 
correct interpretation is probably the former. The ambiguity can be eliminated by  
inserting commas (“Professor Johnson said that he will give a lecture, about heart fail-
ure, in the biology lecture hall”) or by moving the ambiguous modifier (“Professor 
Johnson said that he will give a lecture in the biology lecture hall about heart failure”). 
Ambiguities of this sort are called syntactical ambiguities.

Two areas where cases of amphiboly cause serious problems involve contracts and 
wills. The drafters of these documents often express their intentions in terms of ambigu-
ous statements, and alternate interpretations of these statements then lead to different 
conclusions. Examples:

Mrs. Hart stated in her will, “I leave my 500-carat diamond necklace and my pet chinchilla 

to Alice and Theresa.” Therefore, we conclude that Alice gets the necklace and Theresa 

gets the chinchilla.

Mr. James signed a contract that reads, “In exchange for painting my house, I promise 

to pay David $5,000 and give him my new Cadillac only if he finishes the job by May 1.” 

Therefore, since David did not finish until May 10, it follows that he gets neither the 

$5,000 nor the Cadillac.

In the first example the conclusion obviously favors Alice. Theresa is almost certain 
to argue that the gift of the necklace and chinchilla should be shared equally by her 
and Alice. Mrs. Hart could have avoided the dispute by adding either “respectively” or 
“collectively” to the end of the sentence. In the second example, the conclusion favors 
Mr. James. David will argue that the condition that he finish by May 1 affected only the 
Cadillac and that he therefore is entitled to the $5,000. The dispute could have been 
avoided by properly inserting a comma in the language of the promise.

Amphiboly differs from equivocation in two important ways. First, equivocation is 
always traced to an ambiguity in the meaning of a word or phrase, whereas amphiboly 
involves a syntactical ambiguity in a statement. The second difference is that amphiboly 
usually involves a mistake made by the arguer in interpreting an ambiguous statement 
made by someone else, whereas the ambiguity in equivocation is typically the arguer’s 
own creation. If these distinctions are kept in mind, it is usually easy to distinguish 
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amphiboly from equivocation. Occasionally, however, the two fallacies occur together, 
as the following example illustrates:

The Great Western Cookbook recommends that we serve the oysters when thoroughly 

stewed. Apparently the delicate flavor is enhanced by the intoxicated condition of the diners.

First, it is unclear whether “stewed” refers to the oysters or to the diners, and so the ar-
gument commits an amphiboly. But if “stewed” refers to the oysters it means “cooked,” 
and if it refers to the diners it means “intoxicated.” Thus, the argument also involves an 
equivocation.

21. Composition

The fallacy of composition is committed when the conclusion of an argument depends 
on the erroneous transference of an attribute from the parts of something onto the whole. 
In other words, the fallacy occurs when it is argued that because the parts have a certain 
attribute, it follows that the whole has that attribute, too, and the situation is such that the 
attribute in question cannot be legitimately transferred from parts to whole. Examples:

Maria likes anchovies. She also likes chocolate ice cream. Therefore, it is certain that she 

would like a chocolate sundae topped with anchovies.

Each player on this basketball team is an excellent athlete. Therefore, the team as a whole 

is excellent.

Each atom in this teacup is invisible. Therefore, this teacup is invisible.

Sodium and chlorine, the atomic components of salt, are both deadly poisons. Therefore, 

salt is a deadly poison.

In these arguments the attributes that are transferred from the parts onto the whole 
are designated by the words “Maria likes,” “excellent,” “invisible,” and “deadly poison,”  
respectively. In each case the transference is illegitimate, and so the argument is fallacious.

Not every such transference is illegitimate, however. Consider the following arguments:

Every atom in this teacup has mass. Therefore, this teacup has mass.

Every component in this picket fence is white. Therefore, the whole fence is white.

In each case an attribute (having mass, being white) is transferred from the parts onto 
the whole, but these transferences are quite legitimate. Indeed, the fact that the atoms 
have mass is the very reason why the teacup has mass. The same reasoning extends to 
the fence. Thus, the acceptability of these arguments is attributable, at least in part, to 
the legitimate transference of an attribute from parts onto the whole.

These examples illustrate the fact that the fallacy of composition is indeed an  
informal fallacy. It cannot be discovered by a mere inspection of the form of an  
argument—that is, by the mere observation that an attribute is being transferred from 
parts onto the whole. In addition, detecting this fallacy requires a general knowledge 
of the situation and of the nature of the attribute being transferred. The critic must be 
certain that, given the situation, the transference of this particular attribute is incorrect.

Further caution is required by the fact that composition is sometimes confused with 
hasty generalization. The only time this confusion is possible is when the “whole” is a 
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Parts

class (such as the class of people in a city or the class of trees in a forest), and the “parts” 
are the members of the class. In such a case composition proceeds from the members of 
the class to the class itself. Hasty generalization, on the other hand, proceeds from the 
specific to the general. Because it is sometimes easy to mistake a statement about a class 
for a general statement, composition can be mistaken for hasty generalization. Such a 
mistake can be avoided if one is careful to keep in mind the distinction between these 
two kinds of statements. This distinction falls back on the difference between the collec-
tive and the distributive predication of an attribute. Consider the following statements:

Fleas are small.

Fleas are numerous.

The first statement is a general statement. The attribute of being small is predicated 
distributively; that is, it is assigned (or distributed) to each and every flea in the class. 
Each and every flea in the class is said to be small. The second statement, on the other 
hand, is a statement about a class as a whole, or what we will call a “class statement.” The 
attribute of being numerous is predicated collectively; in other words, it is assigned not 
to the individual fleas but to the class of fleas. The meaning of the statement is not that 
each and every flea is numerous but that the class of fleas is large.

To distinguish composition from hasty generalization, therefore, the following pro-
cedure should be followed. Examine the conclusion of the argument. If the conclusion 
is a general statement—that is, a statement in which an attribute is predicated distribu-
tively to each and every member of a class—the fallacy committed is hasty generaliza-
tion. But if the conclusion is a class statement—that is, a statement in which an attribute 
is predicated collectively to a class as a whole—the fallacy is composition. Example:

Less fuel is consumed by a car than by a fire truck. Therefore, less fuel is consumed in the 

United States by cars than by fire trucks.
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At first sight this argument might appear to proceed from the specific to the general 
and, consequently, to commit a hasty generalization. But in fact the conclusion is not a 
general statement at all but a class statement. The conclusion states that the whole class 
of cars uses less fuel than does the whole class of fire trucks (which is false, because there 
are many more cars than fire trucks). Since the attribute of using less fuel is predicated 
collectively, the fallacy committed is composition.

22. Division

The fallacy of division is the exact reverse of composition. As composition goes from 
parts to whole, division goes from whole to parts. The fallacy is committed when the 
conclusion of an argument depends on the erroneous transference of an attribute from 
a whole (or a class) onto its parts (or members). Examples:

Salt is a nonpoisonous compound. Therefore, its component elements, sodium and chlo-

rine, are nonpoisonous.

This airplane was made in Seattle. Therefore, every component part of this airplane was 

made in Seattle.

The Royal Society is over 300 years old. Professor Thompson is a member of the Royal 

Society. Therefore, Professor Thompson is over 300 years old.

In each case the attribute, designated respectively by the terms “nonpoisonous,” “made 
in Seattle,” and “over 300 years old,” is illegitimately transferred from the whole or class 
onto the parts or members. As with the fallacy of composition, however, this kind of 
transference is sometimes legitimate. The following arguments contain no fallacy:

This teacup has mass. Therefore, the atoms that compose this teacup have mass.

This field of poppies is uniformly orange. Therefore, the individual poppies are orange.
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Obviously, one must be acquainted with the situation and the nature of the attribute be-
ing transferred to decide whether the fallacy of division is actually committed.

Just as composition can sometimes be confused with hasty generalization (converse 
accident), division can sometimes be confused with accident. As with composition, this 
confusion can occur only when the “whole” is a class. In such a case, division proceeds 
from the class to the members, whereas accident proceeds from the general to the spe-
cific. Thus, if a class statement is mistaken for a general statement, division may be 
mistaken for accident. To avoid such a mistake, one should analyze the premises of the 
argument. If the premises contain a general statement, the fallacy committed is acci-
dent; but if they contain a class statement, the fallacy is division. Example:

Stanley Steamers have almost disappeared.

This car is a Stanley Steamer.

Therefore, this car has almost disappeared.

The first premise is not a general statement but a class statement. The attribute of hav-
ing almost disappeared is predicated collectively. Accordingly, the fallacy committed is 
division, not accident.

This example also illustrates how cases of division that involve class statements can 
include a subtle form of equivocation. In the conclusion, the word “disappeared” means 
fading from vision, as when the lights are turned down; but in the first premise it means 
rarely seen. The equivocation is a kind of secondary fallacy that results from the pri-
mary fallacy, which is division.

The next example shows how division turns up in arguments dealing with averages.

The average American family has 2.5 children.

The Jones family is an average American family.

Therefore, the Jones family has 2.5 children.

The statement “The average American family has 2.5 children” is not a general state-
ment, but rather a class statement. The sense of the statement is not that each and every 
family has 2.5 children, but that the class of families having two parents is reducible to 
about 55 percent children and 45 percent adults. Thus, once again, the fallacy is divi-
sion, and not accident.

 Strengthen your understanding of the topic with the section’s Video Lecture.

EXERCISE 3.4 

I. Identify the fallacies of presumption, ambiguity, and illicit transference committed 
by the following arguments, giving a brief explanation for your answer. If no fallacy 
is committed, write “no fallacy.”

 Complete exercises online for immediate feedback.
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“Uh oh.” Brad looks concerned again. “That had slipped my mind. But you won’t rat on 

me, will you? Please, please don’t. All my life I have struggled with my sense of self-esteem, 

and if I get an F on this paper, I will feel absolutely crushed.”

“Rat on you? Well, that depends,” says Carly.

They enter the classroom, and Brad gives Carly a tense smile. “On what?”

Carly smiles grimly back. “On whether you hand in the paper your girlfriend wrote.”

V. Create the following informal fallacies:

 1. A begging the question connected with religion

 2. A complex question dealing with cyberstalking

 3. A false dichotomy related to a Tiffany watch

 4. An equivocation involving the word “fan”

 5. An amphiboly depending on the ambiguous use of a pronoun

 6. A composition fallacy dealing with a church choir

3

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

3.5 Fallacies in Ordinary Language

HOW LOGICAL ARE YOU? While on the topic of student loans, your friend argues that she should 
not be required to pay back her loan because it’s unfair. She’s been poor all of her life, and all her friends 
are rich. They don’t need loans. Also, she hasn’t gotten her money’s worth from her education. All she 
has earned in college are rotten grades. After graduation, she must either default on the loan or forget 
about any future happiness. How would you assess your friend’s reasoning? 

Find the answer on MindTap.

This section addresses two topics. The first concerns the challenge of detecting the 
fallacies of others in ordinary language, and the second relates to the goal of avoiding 
fallacies in one’s own arguments.

Detecting Fallacies

Most of the informal fallacies that we have seen thus far have been clear-cut, easily recog-
nizable instances of a specific mistake. When fallacies occur in ordinary usage, however, 
they are often neither clear-cut nor easily recognizable. The reason is that there are in-
numerable ways of making mistakes in arguing, and variations inevitably occur that may 
not be exact instances of any specifically named fallacy. In addition, one fallacious mode 
of arguing may be mixed with one or more others, and the strands of reasoning may have 
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to be disentangled before the fallacies can be named. Yet another problem arises from the 
fact that arguments in ordinary language are rarely presented in complete form. A prem-
ise or conclusion often is left unexpressed, which may obscure the nature of the evidence 
that is presented or the strength of the link between premises and conclusion.

Consider, for example, the following letter that appeared in a newspaper:

God, I am sick of “women’s rights”! Every time one turns on the news we hear about 

some form of discrimination against some poor female who wants to be a fireman—or 

some “remark” that suggests or implies women are inferior to men.

 I, for one, do not want to be rescued by a “woman fireman,” especially if I am a 6-foot-2 

male and she is a 5-foot-6 female.

 Why is it that women find their “role” so degrading? What is wrong with being a wife 

and mother, staying home while the male goes out and “hunts for food” and brings it 

home to his family?

 I don’t think women have proven themselves to be as inventive, as capable (on the 

average) of world leadership, as physically capable, or as “courageous” as men. Most of 

us have yet to fight a war (the average American woman) and let’s face it ladies, who 

wants to?

 Whether a person is female, black, white, handicapped—whatever—ability is  

what counts in the final analysis. Women cannot demand “equality”—no one can—unless 

it is earned.

 When push comes to shove and a damsel is in distress, she is hard-pressed to protect 

herself and usually has to be rescued by a man. Until I can move a piano, beat off a poten-

tial robber or rapist, or fight a war, I am quite content to be a woman, thank you.

(Patricia Kelley)

This letter presents numerous fallacies. The phrase “poor female who wants to be a fire-
man” suggests a mild ad hominem abusive, and equating women’s rights in general with 
the right to be a firefighter suggests a straw man. The second paragraph commits another 
straw man fallacy by supposing that the job of firefighter inevitably entails such activities 
as climbing up ladders and rescuing people. Surely there are many male firefighters who 
cannot do this. The same paragraph also can be interpreted as begging the question: Do 
women who want to be firefighters want the specific job of rescuing tall men?

The third paragraph throws out a red herring. The issue is whether women have the 
right to be considered for a job of their choice and whether they must be paid as much 
as a man in the same situation. Whether there is something wrong with being a wife and 
mother is quite a different issue. Also, the reference to men hunting for food suggests 
a possible begging of the question: Are we still locked into a “hunter-gatherer” social 
structure?

The paragraph about whether women have proved themselves to be as inventive, 
capable, and courageous as men begs yet another question: Assuming, for the sake of 
argument, that this is true, have women been allowed to occupy roles in society where 
such inventiveness, capability, and courageousness can be demonstrated? Furthermore, 
this paragraph commits a red herring fallacy and/or misses the point: Even if women 
have not proved this, what does that have to do with the issue? Most jobs do not require 
any high degree of inventiveness or courage or a capacity for world leadership.

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



3

SECTION 3.5 FALLACIES IN ORDINARY LANGUAGE   189

The paragraph about ability begs yet another question: Is it in fact the case that women  
have less ability? I am not aware that anything of the sort has ever been proved. Finally, 
the last paragraph throws out another red herring. What does moving pianos and beat-
ing off rapists have to do with most jobs or the question of equal pay for equal work?

Probably the single most important requirement for detecting fallacies in ordinary 
language is alertness. The reader or listener must pay close attention to what the arguer 
is saying. What is the conclusion? What are the reasons given in support of the conclu-
sion? Are the reasons relevant to the conclusion? Do the reasons support the conclu-
sion? If the reader or listener is half asleep or lounging in that passive, drugged-out 
state that attends much television viewing, then none of these questions will receive 
answers. Under those circumstances the reader or listener will never be able to de-
tect informal fallacies, and he or she will accept even the worst reasoning without the 
slightest hesitation.

Avoiding Fallacies

Why do people commit informal fallacies? Unfortunately, this question allows for 
no simple, straightforward answer. The reasons underlying the commission of falla-
cies are complex and interconnected. However, we can identify three factors that lead 
to most of the informal mistakes in reasoning. The first is intent. Many fallacies are  
committed intentionally. The arguer may know full well that his or her reasoning is 
defective but goes ahead with it anyway because of some benefit for himself or herself 
or some other person. All of the informal fallacies we have studied can be used for that 
purpose, but some of them are particularly well suited to it. These include the appeal to 
force, appeal to pity, appeal to the people, straw man, ad hominem, complex question, 
false dichotomy, and suppressed evidence. Here is such a case of appeal to force:

I deserve a chocolate sundae for dessert, and if you don’t buy me one right now, I’ll start 

screaming and embarrass you in front of all of the people in this restaurant.

And here is a case of false dichotomy that conveys the appearance of being intention-
ally committed:

Either you take me on a Caribbean cruise, or I’ll have a nervous breakdown. It’s up to you.

The key to avoiding fallacies that are intentionally committed probably lies in some 
form of moral education. The arguer must come to realize that using intellectually dis-
honest means in order to acquire something he or she does not deserve is just another 
form of cheating.

The situation becomes more complicated, however, when the sought-after goal is 
morally justified. Arguers sometimes use fallacious reasoning intentionally to trick a 
person into doing something that is really for that person’s own good. Here is a false 
dichotomy of that sort:

Either you control your eating and get regular exercise, or you’ll have a heart attack and 

die. The choice is yours.

Given the beneficial consequences of controlled eating and regular exercise, some moral  
philosophers will find nothing wrong with this argument. Others will contend that  
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manipulating someone into doing something violates human dignity. In either case, 
such arguments are logically unacceptable.

The second factor that leads to the commission of informal fallacies is a careless 
mental posture combined with an emotional disposition favoring or opposing some 
person or thing. The careless mental posture opens the door, so to speak, to fallacious 
reasoning, and the emotional disposition pushes the arguer through it. Even people 
who are thoroughly versed in the informal fallacies occasionally succumb to the deadly 
combination of mental carelessness and emotional impetus. For example, arguments 
such as the following ad hominem abusive can sometimes be heard in the halls of uni-
versity philosophy departments:

Professor Ballard’s argument in favor of restructuring our course offering isn’t worth a 

hoot. But what would you expect from someone who publishes in such mediocre jour-

nals? And did you hear Ballard’s recent lecture on Aristotle? It was total nonsense.

When people who should know better are confronted with the fact that their argu-
ment commits a common fallacy, they often admit with embarrassment that they have 
not been thinking and then revise their argument according to logical principles. In 
contrast, people who are not familiar with the distinction between good and fallacious 
reasoning will likely deny that there is anything wrong with their argument. Thus, the 
key to avoiding fallacies that arise from mental carelessness lies in developing a thor-
ough familiarity with the informal fallacies, combined with a habitual realization of how 
emotions affect people’s reasoning. Everyone should realize that unchecked emotions 
are an open invitation to illogical reasoning, and they can lead a person to commit quite 
blindly every one of the fallacies we have studied thus far.

The third factor that leads to the commission of informal fallacies is far more dif-
ficult to contend with than the first two. It consists in the influence of what we might 
call the “worldview” of the arguer. By worldview we mean a cognitive network of 
beliefs, attitudes, habits, memories, values, and other elements that conditions and 
renders meaningful the world in which we live. Beginning in infancy, our worldview 
emerges quietly and unconsciously from enveloping influences—culture, language, 
gender, religion, politics, and social and economic status. As we grow older, it contin-
ues to develop through the shaping forces of education and experience. Once it has 
taken root, our worldview determines how each of us sizes up the world in which we 
live. Given a set of circumstances, it indicates what is reasonable to believe and what 
is unreasonable.

In connection with the construction and evaluation of arguments, an arguer’s world-
view determines the answer to questions about importance, relevance, causal con-
nections, the qualifications of authorities, whether a sample is typical or atypical of a 
group, what can and cannot be taken for granted, and other factors. However, because 
these determinations inevitably involve unexamined presuppositions, the arguer’s  
worldview can lead to the commission of informal fallacies. All of the fallacies we have 
studied so far are likely candidates, but the ones especially susceptible are appeal to pity, 
straw man, missing the point, appeal to unqualified authority, hasty generalization, false 
cause, slippery slope, weak analogy, begging the question, false dichotomy, and sup-
pressed evidence.
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Thus, a person with a victim mentality may think that his pathetic circumstances 
really justify some favorable treatment; an uncritical conservative may cite with com-
plete confidence the authority of Rush Limbaugh; a person with a racist worldview may 
conclude that the errant behavior of a handful of Asians, African Americans, or His-
panics really is typical of the larger class; a person with a liberal worldview may quite 
innocently distort an opponent’s argument by equating it with fascism; a pro-life arguer 
may consider it obvious that the fetus is a person with rights, while a pro-choice arguer 
may take it for granted that the fetus is not a person with rights, and so on. Consider, for 
example, the following argument from analogy:

A court trial is like a professional football game. In a professional football game, the most 

important thing is winning. Similarly, in a trial, the most important thing is winning.

This argument is consistent with the worldview of many, if not most, lawyers. Law-
yers are trained as advocates, and when they enter a courtroom they see themselves 
going into battle for their clients. In any battle, winning is the most important objec-
tive. But this viewpoint presupposes that truth and justice are either unattainable in the 
courtroom or of secondary importance. Thus, while many lawyers would evaluate this 
argument as nonfallacious, many nonlawyers would reject it as a weak analogy.

For another example, consider the following causal inference:

After enslaving most of Eastern Europe for nearly fifty years, the evil Soviet empire finally 

collapsed. Obviously God listened to our prayers.

This argument reflects the worldview of many theists. It presupposes that there is a 
God, that God listens to prayers, that God is influenced by prayers, that God has the 
power to alter the course of history, and that God does alter the course of history. While 
the theist is likely to consider this argument a good one, the atheist will reject it as a 
blatant case of false cause.

To avoid fallacies that arise from the influence of worldviews, the arguer must  
acknowledge and critique his or her presuppositions. Doing so inclines the arguer to 
couch his or her arguments in language that takes those presuppositions into account. 
The result is nearly always an argument that is more intelligently crafted and, it is hoped, 
more persuasive. However, the task of recognizing and critiquing one’s presuppositions 
is not easy. Presuppositions are intrinsically linked to one’s worldview, and many people 
are not even aware that they have a worldview. The reason is that worldviews are formed 
through a process that is largely unconscious. Thus, the arguer must first recognize that 
he or she has a worldview and must then exercise constant vigilance over the presup-
positions it comprises.

Even after one’s presuppositions have been exposed and thoroughly critiqued, 
however, there is no guarantee that one’s arguments will agree with the arguments 
of others who have critiqued their worldviews. This is because a person’s worldview 
reflects the unique perspective that person has on the world. No two people share 
exactly the same perspective. Nevertheless, disclosing and critiquing the presuppo-
sitions in one’s worldview lays a foundation for meaningful communication with 
other reasonable arguers, and it provides a context of reasonableness for working 
out disagreements.

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



3

192   CHAPTER 3 INFORMAL FALLACIES

In summary, the three factors that are probably responsible for most informal falla-
cies are intent, mental carelessness combined with emotional dispositions, and unex-
amined presuppositions in the arguer’s worldview. However, these factors rarely occur 
in isolation. In the vast majority of cases, two or all three conspire to produce fallacious 
reasoning. This fact exacerbates the difficulty in avoiding informal fallacies in one’s own 
arguments and in detecting fallacies in the arguments of others.

Now let us consider some cases of real-life arguments in light of the factors we have 
just discussed. All are taken from letters-to-the-editor columns of newspapers and mag-
azines. The first relates to affirmative action programs:

I’m a nonracist, nonsexist, white male born in 1969, who has never owned a slave, treated 

anyone as inferior because of his or her race, or sexually harassed a female co-worker. In 

other words, I don’t owe women or minorities a thing. Since when are people required to pay 

for the sins of their predecessors simply because they belong to the same race or gender?

(Ben Gibbons)

The author of this argument presupposes that racist and sexist patterns in society 
have not benefited him in any way. Among other things, he presupposes that his white 
ancestors in no way benefited from their being white and that none of these benefits 
passed down to him. On the other hand, given that he has received such benefits, he 
may presuppose that he is not obligated to pay any of them back. Of course, none of 
these things may have occurred, but the author should at least address these issues. 
Because he does not address them, the argument begs the question.

The next argument relates to secondhand smoke from cigarettes:

Now, besides lung cancer and other nasty business, secondhand smoke causes deafness 

and impotence. Was secondhand smoke a problem when people heated their homes 

solely by fireplaces? How about those romantic teepees with the smoke hole at the top? 

And what about fireplaces in new homes? Let’s have some research about the problems 

caused by these as well as barbecues. A little cancer with your hot dog, anyone?

(Pat Sharp)

This argument seems to commit the fallacy of equivocation. The arguer begins by  
using “secondhand smoke” to refer to the smoke from burning tobacco, and then uses 
the term to refer to the smoke from fireplaces, teepee fires, and barbecues. Smoke from 
burning tobacco is clearly not the same thing as smoke from burning wood or char-
coal. Alternately, the argument might be seen to beg the question: “But do people burn 
tobacco in their fireplaces and barbecues?” These fallacies probably arise either from 
the intentions of the author or from carelessness in failing to distinguish the two kinds 
of secondhand smoke. In either event, the author is probably hostile to government  
efforts to control secondhand tobacco smoke in confined areas.

The next argument deals with gun control:

Detroit, the seventh largest city and one with strict gun laws, had 596 homicides last 

year. In the same year Phoenix, the ninth largest city and one that at the time did not 

require gun owners to be licensed, had 136 homicides. Criminals don’t fear the toothless 

criminal-justice system, but they do fear armed citizens.

(Paul M. Berardi)
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EXERCISE 3.5 

I. Most of the following selections were taken from letters-to-the-editor columns of 
news papers and magazines. Identify any fallacies that may be committed, giving a 
brief explanation for your answer. Then, if a fallacy is identified, discuss the pos-
sible factors that led the arguer to commit the fallacy.

 ★1. Exporting cigarettes [to Asia] is good business for America; there is no  
reason we should be prohibited from doing so. Asians have been smoking 
for decades; we are only offering variety in their habit. If the Asians made  

This argument commits a false cause fallacy. The author presupposes that the avail-
ability of guns caused Phoenix to have a lower homicide rate than Detroit. The arguer 
also presupposes that Detroit and Phoenix are comparable as to homicide rate merely 
because they are roughly the same size. As a result, the argument involves a weak anal-
ogy and also begs the question. The additional factors of emotion and intent may also 
be present. The arguer probably hates the prospect of gun control, and he may be fully 
aware of the fact that Phoenix and Detroit are not comparable for his purpose, but he 
went ahead with the comparison anyway.

The next argument deals with religious fundamentalism:

If we compromise God’s word, we compromise the truth. To say that the fundamentalist 

is a loud shrill voice drowning out religious moderation implies that diluted truth is better 

than absolute truth.

(Gerald Gleason)

This argument begs the question. The arguer presupposes that there is a God, that God 
has spoken, that God has revealed his intentions to fundamentalist preachers, and that 
those preachers accurately report the word of God. The argument also seems to reflect 
an emotional disposition in favor of religious fundamentalism.

The last argument we will consider relates to English as the official U.S. language:

This great country has been held together for more than 200 years because of one simple 

thing: the English language. There are two things we must do: Make English the official 

language of the United States and do away with bilingual education.

(David Moisan)

This argument misses the point. The arguer presupposes that making English the  
official language would guarantee that all citizens speak it and that doing away with 
bilingual education would accelerate the learning process of immigrant children.  
The argument may also reflect the fear that many feel in connection with the changes 
U.S. society is experiencing as a result of recent immigration.

 Complete exercises online for immediate feedback.
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 57. Since when did military service become a right, for gays or anyone else? The 
military has always been allowed to discriminate against people who don’t 
meet its requirements, including those who are overweight or too tall or too 
short. There is an adequate supply of personnel with the characteristics they 
need. And there is no national need for gays in the military.

(William R. Cnossen)

 ★58. There is something very wrong about the custom of tipping. When we go to a 
store, we don’t decide what a product is worth and pay what we please; we pay 
the price or we leave. Prices in coffee bars and restaurants should be raised, 
waiters should be paid a decent wage, and the words “no tipping” should be 
clearly visible on menus and at counters.

(George Jochnowitz)

 59. Most Americans do not favor gun control. They know that their well-being de-
pends on their own ability to protect themselves. So-called “assault rifles” are 
used in few crimes. They are not the weapon of choice of criminals, but they are 
for people trying to protect themselves from government troops.

(Larry Herron)

 60. Holding a gun, a thief robs John Q. Public of thousands of dollars. Holding a 
baby, an unmarried mother robs taxpayers of thousands of dollars. If one be-
havior is considered a crime, then so should the other.

(Louis R. Ward)

II. Turn to the editorial pages of a newspaper or the letters column of a magazine and 
find an instance of a fallacious argument in the editorials or letters to the editor. 
Identify the premises and conclusion of the argument and write an analysis at least 
one paragraph in length identifying the fallacy or fallacies committed and the fac-
tors that may have led the arguer to commit them.

III. Select a topic that you are familiar with, and write a brief argument about that topic 

that contains at least three fallacies.

3

Summary
Fallacy: A defect in an argument that arises from a mistake in reasoning or the creation of an 

illusion that makes a bad argument appear good. There are two kinds of fallacy:

 ● Formal fallacy: Detectable by analyzing the form of an argument
 ● Informal fallacy: Detectable only by analyzing the content of an argument

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

  Need help? See the Learning Logic folder at the end of the chapter: the self-paced  
tutorial walks you through any section.

 Prepare for exams with the Chapter Test.
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Fallacies of Relevance: The premises are not relevant to the conclusion:

 ● Appeal to force: Arguer threatens the reader/listener.
 ● Appeal to pity: Arguer elicits pity from the reader/listener.
 ● Appeal to the people: Arguer incites a mob mentality (direct form) or appeals to our 

desire for security, love, or respect (indirect form). This fallacy includes appeal to fear, the 

bandwagon argument, appeal to vanity, appeal to snobbery, and appeal to tradition.
 ● Argument against the person: Arguer personally attacks an opposing arguer by verbally 

abusing the opponent (ad hominem abusive), presenting the opponent as predisposed to 

argue as he or she does (ad hominen circumstantial), or by presenting the opponent as a 

hypocrite (tu quoque).

Note: For this fallacy to occur, there must be two arguers.

 ● Accident: A general rule is applied to a specific case it was not intended to cover.
 ● Straw man: Arguer distorts an opponent’s argument and then attacks the distorted  

argument.

Note: For this fallacy to occur, there must be two arguers.

 ● Missing the point: Arguer draws a conclusion different from the one supported by the 

premises.

Note: Do not cite this fallacy if another fallacy fits.

 ● Red herring: Arguer leads the reader/listener off the track.

Fallacies of Weak Induction: The premises may be relevant to the conclusion, but they  

supply insufficient support for the conclusion:

 ● Appeal to unqualified authority: Arguer cites an untrustworthy authority.
 ● Appeal to ignorance: Premises report that nothing is known or proved about some sub-

ject, and then a conclusion is drawn about that subject.
 ● Hasty generalization: A general conclusion is drawn from an atypical sample.
 ● False cause: Conclusion depends on a nonexistent or minor causal connection. This  

fallacy has four forms: post hoc ergo propter hoc, non causa pro causa, oversimplified cause, 

and the gambler’s fallacy.
 ● Slippery slope: Conclusion depends on an unlikely chain reaction of causes.
 ● Weak analogy: Conclusion depends on a defective analogy (similarity).

Fallacies of Presumption: The premises presume what they purport to prove:

 ● Begging the question: Arguer creates the illusion that inadequate premises are adequate by 

leaving out a key premise, restating the conclusion as a premise, or reasoning in a circle.
 ● Complex question: Multiple questions are concealed in a single question.
 ● False dichotomy: An “either . . . or . . . ” premise presents two unlikely alternatives as if 

they were the only ones available.
 ●  Suppressed evidence: Arguer ignores important evidence that requires a different  

conclusion.

Fallacies of Ambiguity: An ambiguous word, phrase, or statement leads to an incorrect  

conclusion:

 ● Equivocation: Conclusion depends on a shift in meaning of a word or phrase.
 ● Amphiboly: Conclusion depends on an incorrect interpretation of an ambiguous  

statement made by someone other than the arguer.
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Fallacies of Illicit Transference: An attribute is incorrectly transferred from the parts of some-

thing onto the whole or from the whole onto the parts:

 ● Composition: An attribute is incorrectly transferred from the parts to the whole.
 ● Division: An attribute is incorrectly transferred from the whole to the parts.

Fallacies that occur in real-life argumentation may be hard to detect:

 ● They may not exactly fit the pattern of the named fallacies.
 ● They may involve two or more fallacies woven together in a single passage.

Three factors underlie the commission of fallacies in real-life argumentation:

 ● The intent of the arguer (the arguer may intend to mislead someone).
 ● Mental carelessness combined with unchecked emotions.
 ● Unexamined presuppositions in the arguer’s worldview.
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Categorical Propositions4
4.1  The Components of Categorical Propositions

4.2 Quality, Quantity, and Distribution

4.3 Venn Diagrams and the Modern Square of Opposition

4.4 Conversion, Obversion, and Contraposition

4.5 The Traditional Square of Opposition

4.6 Venn Diagrams and the Traditional Standpoint

4.7 Translating Ordinary Language Statements into Categorical Form

4.1  The Components 
of Categorical Propositions

HOW LOGICAL ARE YOU? Consider these two statements: (1) No pianists are engineers; (2) All 
pianists are engineers. In reference to the group of pianists (all the pianists in the world) and the group 
of engineers (all the engineers in the world), what do these statements say about the group of pianists 
and the group of engineers? 

Find the answer on MindTap.

In Chapter 1 we saw that a proposition (or statement—here we are ignoring the distinction) 
is a sentence that is either true or false. A proposition that relates two classes, or categories, 
is called a categorical proposition. The classes in question are denoted respectively by the 
subject term and the predicate term, and the proposition asserts that either all or part of 
the class denoted by the subject term is included in or excluded from the class denoted by 
the predicate term. Here are some examples of categorical propositions:

Reality TV stars hope for recognition.

Junk foods do not belong in school cafeterias.

Many of today’s unemployed have given up on finding work.

Not all romances have a happy ending.

Oprah Winfrey publishes magazines.

 Read, study, reflect, and prepare for exams online, anytime, anywhere.
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4

The first statement asserts that the entire class of reality TV stars is included in the class 
of people who hope for recognition, the second that the entire class of junk foods is ex-
cluded from the class of things that belong in school cafeterias, and the third that part of 
the class of today’s unemployed people is included in the class of  people who have given 
up on finding work. The fourth statement asserts that part of the class of romances is ex-
cluded from the class of things that have a happy  ending, and the last statement asserts 
that the class that has Oprah Winfrey as its single  member is included in the class of 
people who publish magazines.

Since any categorical proposition asserts that either all or part of the class denoted 
by the subject term is included in or excluded from the class denoted by the predicate 
term, it follows that there are exactly four types of categorical propositions: (1) those 
that assert that the whole subject class is included in the predicate class, (2) those that 
assert that part of the subject class is included in the predicate class, (3) those that assert 
that the whole subject class is excluded from the predicate class, and (4) those that assert 
that part of the subject class is excluded from the predicate class. A categorical prop-
osition that expresses these relations with complete clarity is called a  standard-form 
categorical proposition. A categorical proposition is in standard form if and only if it is 
a substitution instance of one of the following four forms:

All S are P.

No S are P.

Some S are P.

Some S are not P.

Many categorical propositions, of course, are not in standard form because, among other 
things, they do not begin with the words “all,” “no,” or “some.” In the final section of this 
chapter we will develop techniques for translating categorical propositions into standard 
form, but for now we may restrict our attention to those that are already in standard form.

The words “all,” “no,” and “some” are called quantifiers because they specify how much 
of the subject class is included in or excluded from the predicate class. The first form 
asserts that the whole subject class is included in the predicate class, the second that the 
whole subject class is excluded from the predicate class, and so on. (Incidentally, in formal 
deductive logic the word “some” always means at least one.) The letters S and P stand 
respectively for the subject and predicate terms, and the words “are” and “are not” are 
called the copula because they link (or “couple”) the subject term with the predicate term.

Consider the following example:

All members of the American Medical Association are people holding degrees from 

recognized academic institutions.

This standard-form categorical proposition is analyzed as follows:

quantifier: all

subject term: members of the American Medical Association

copula: are

predicate term: people holding degrees from recognized academic institutions

In resolving standard-form categorical propositions into their four components, one 
must keep these components separate. They do not overlap. In this regard, note that 

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



208   CHAPTER 4 CATEGORICAL PROPOSITIONS

Alice Ambrose 1906–2001

A
lice Ambrose was born in 1906 in Lexing-

ton, Illinois. She was orphaned at age 13, but 

still managed to attend Millikin University in 

Decatur and graduate with a major in mathematics and 

philosophy. After earning a PhD in philosophy from 

the University of Wisconsin, where she worked on 

Whitehead and Russell’s Principia Mathematica, she en-

tered a postdoctoral program at Cambridge University. 

There she studied under, and became a close disciple 

of, the famous philosopher Ludwig Wittgenstein. (She 

received a second PhD from that university in 1938.) 

In 1937 she accepted a teaching position in philosophy 

at Smith College, where she remained until her retire-

ment in 1972.

Within a year after arriving at Smith, Ambrose 

met and married the philosopher Morris Lazerowitz,  

with whom she coauthored several books and  

articles. One was a textbook in symbolic logic, com-

monly called “Ambrose and Lazerowitz” that was 

used by a generation of young philosophers. Other 

subjects on which Ambrose did important work 

include the foundations of mathematics, finitism in 

mathematics, logical 

impossibility, the jus-

tification of induction, 

and Wittgenstein’s 

the ory of proof. 

Ambrose was a par-

ticularly lucid writer, 

and this, combined 

with her keen insight, 

won widespread rec-

ognition by philoso-

phers and logicians.

From 1975 to 

1976 Ambrose served as president of the American 

Philosophical Association (Eastern Division). Interest-

ingly, in that office she was immediately preceded by 

John Rawls, and immediately succeeded by Hillary 

Putnam. Ambrose was also a dedicated supporter of 

peace and social justice, and she remained active as a 

speaker and writer until her death in 2001 at the age 

of 94. Today Smith College sponsors an annual address 

in her honor.
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“subject term” and “predicate term” do not mean the same thing in logic that “ subject” 
and “predicate” mean in grammar. The subject of the example statement includes the 
quantifier “all,” but the subject term does not. Similarly, the predicate includes the copula 
“are,” but the predicate term does not.

Two additional points should be noted about standard-form categorical proposi-
tions. The first is that the form “All S are not P” is not a standard form. This form is am-
biguous and can be rendered as either “No S are P” or “Some S are not P,” depending on 
the content. The second point is that there are exactly three forms of  quantifiers and two 
forms of copulas. Other texts allow the various forms of the verb “to be” (such as “is,” “is 
not,” “will,” and “will not”) to serve as the copula. For the sake of uniformity, our discus-
sion will always restrict the copula to “are” and “are not.” The last section of this chapter 
describes techniques for translating these alternate forms into the two accepted ones.

Originated by Aristotle, the theory of categorical propositions has constituted one of 
the core topics in logic for over 2,000 years. It remains important even today because 
many of the statements we make in ordinary discourse are either categorical propositions 
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EXERCISE 4.1 

I. In the following categorical propositions identify the quantifier, subject term, cop-
ula, and predicate term.

 ★1. Some executive-pay packages are insults to ordinary workers.

 2. No stressful jobs are occupations conducive to a healthy lifestyle.

 3. All oil-based paints are products that contribute to photochemical smog.

 ★4. Some preachers who are intolerant of others’ beliefs are not television evangelists.

 5. All trials in which a coerced confession is read to the jury are trials in which a 
guilty verdict can be reversed.

 6. Some artificial hearts are mechanisms that are prone to failure.

 ★7. No sex-education courses that are taught competently are programs that are  
currently eroding public morals.

 8. Some universities that emphasize research are not institutions that neglect  
undergraduate education.

 9. All occasions of civil disobedience are protests that should be tolerated.

 ★10. No fast-food restaurants are establishments that promote public health.

 11. Some cases of road rage are episodes that end in tragedy.

 12. Some asylum seekers are not travelers who will reach their destinations.

 ★13. All animal-rights activists are individuals motivated by empathy.

 14. No foods that are loaded with antibiotics are meals suitable for humans.

 15. Some school uniforms are useful tools for social conditioning.

 ★16. Some presidential candidates are not threats to the establishment.

II. Create two new examples of each of the four kinds of standard-form categorical prop-
ositions. Make sure each has a quantifier, subject term, copula, and predicate term.

as they stand or are readily translatable into them. Standard-form  categorical prop-
ositions represent an ideal of clarity in language, and a familiarity with the rela-
tionships that prevail among them provides a backdrop of precision for all kinds of  
linguistic usage. In Chapter 5 we will see how categorical propositions may be combined 
to produce categorical syllogisms, a kind of argumentation that is closely related to the 
most basic forms of human reasoning.

 Complete exercises online for immediate feedback.

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

4
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The quality of a categorical proposition is either affirmative or negative  depending 
on whether it affirms or denies class membership. Accordingly, “All S are P” and “Some 
S are P” have affirmative quality, and “No S are P” and “Some S are not P” have nega-
tive quality. These are called affirmative propositions and negative propositions,  
respectively.

The quantity of a categorical proposition is either universal or particular, depending 
on whether the statement makes a claim about every member or just some member of 
the class denoted by the subject term. “All S are P” and “No S are P” each assert some-
thing about every member of the S class and thus are universal propositions. “Some 
S are P” and “Some S are not P” assert something about one or more members of the  
S class and hence are particular propositions.

Note that the quantity of a categorical proposition may be determined through mere 
inspection of the quantifier. “All” and “no” immediately imply universal quantity, while 
“some” implies particular. But categorical propositions have no “qualifier.” In universal 
propositions the quality is determined by the quantifier, and in particular propositions 
it is determined by the copula.

Particular propositions mean no more and no less than the meaning assigned to 
them in class notation. The statement “Some S are P” does not imply that some S are 

Proposition Meaning in class notation

All S are P. Every member of the S class is a member of the  

P class; that is, the S class is included in the P class.

No S are P. No member of the S class is a member of the P class;  

that is, the S class is excluded from the P class.

Some S are P. At least one member of the S class is a member of  

of the P class.

Some S are not P. At least one member of the S class is not a member of  

of the P class.

4

4.2 Quality, Quantity, and Distribution

HOW LOGICAL ARE YOU? Suppose there is a remote tribe of jungle dwellers in which immunity 
to malaria is distributed uniformly among all the members who have this characteristic: both of their 
parents are also members of the tribe. Based on this information alone, can you conclude that every 
member of the tribe is immune to malaria? If not, what additional information must you have to draw 
such a conclusion? 

Find the answer on MindTap.

Quality and quantity are attributes of categorical propositions. In order to see how these 
attributes pertain, it is useful to rephrase the meaning of categorical propositions in 
class terminology:
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Particular I O
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Proposition Letter name Quantity Quality

All S are P. A universal affirmative

No S are P. E universal negative

Some S are P. I particular affirmative

Some S are not P. O particular negative

not P, and the statement “Some S are not P” does not imply that some S are P. It often 
happens, of course, that substitution instances of these statement forms are both true. 
For example, “Some apples are red” is true, as is “Some apples are not red.” But the fact 
that one is true does not necessitate that the other be true. “Some zebras are animals” is 
true (because at least one zebra is an animal), but “Some zebras are not animals” is false. 
Similarly, “Some turkeys are not fish” is true, but “Some turkeys are fish” is false. Thus, 
the fact that one of these statement forms is true does not logically imply that the other 
is true, as these substitution instances clearly prove.

Since the early Middle Ages the four kinds of categorical propositions have com-
monly been designated by letter names corresponding to the first four vowels of the 
Roman alphabet: A, E, I, O. The universal affirmative is called an A proposition, 
the universal negative an E proposition, the particular affirmative an I proposition, 
and the particular negative an O proposition. Tradition has it that these letters were 
derived from the first two vowels in the Latin words affirmo (“I affirm”) and nego  
(“I deny”), thus:

The material presented thus far in this section may be summarized as follows:

Unlike quality and quantity, which are attributes of propositions, distribution is an 
attribute of the terms (subject and predicate) of propositions. A term is said to be dis-
tributed if the proposition makes an assertion about every member of the class denoted 
by the term; otherwise, it is undistributed. Stated another way, a term is distributed if 
and only if the statement assigns (or distributes) an attribute to every member of the 
class denoted by the term. Thus, if a statement asserts something about every member 
of the S class, then S is distributed; if it asserts something about every member of the P 
class, then P is distributed; otherwise S and P are undistributed.
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Let us imagine that the members of the classes denoted by the subject and predicate 
terms of a categorical proposition are contained respectively in circles marked with the 
letters “S” and “P.” The meaning of the statement form “All S are P” may then be repre-
sented by the following diagram:

S
P

The S circle is contained in the P circle, which represents the fact that every member of 
S is a member of P. (Of course, should S and P represent terms denoting identical classes,  
the two circles would overlap exactly.) As the diagram shows, “All S are P” makes a 
claim about every member of the S class, since the statement says that every member 
of S is in the P class. But the statement does not make a claim about every member of 
the P class, since there may be some members of P that are outside of S. Thus, by the  
definition of “distributed term” given above, S is distributed and P is not. In other words, 
for any universal affirmative (A) proposition, the subject term, whatever it may be, is 
distributed, and the predicate term is undistributed.

Let us now consider the universal negative (E) proposition. “No S are P” states that 
the S and P classes are separate, which may be represented as follows:

PS

This statement makes a claim about every member of S and every member of P. It 
asserts that every member of S is separate from every member of P, and also that 
every member of P is separate from every member of S. Accordingly, by our defini-
tion, both the subject and predicate terms of universal negative (E) propositions are 
distributed.

The particular affirmative (I) proposition states that at least one member of S is a 
member of P. If we represent this one member of S that we are certain about by an  
asterisk, the resulting diagram looks like this:

P

*S

Since the asterisk is inside the P class, it represents something that is simultaneously an 
S and a P; in other words, it represents a member of the S class that is also a member of 
the P class. Thus, the statement “Some S are P ” makes a claim about one member (at 
least) of S and also one member (at least) of P, but not about all members of either class. 
Hence, by the definition of distribution, neither S nor P is distributed.
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Two mnemonic devices for distribution

“Unprepared Students Never Pass” “Any Student Earning B’s Is Not 

On Probation”

Universals distribute Subjects. A distributes Subject.

Negatives distribute Predicates. E distributes Both.

I distributes Neither.

O distributes Predicate.

The particular negative (O) proposition asserts that at least one member of S is not a 
member of P. If we once again represent this one member of S by an asterisk, the result-
ing diagram is as follows:

P

*S

Since the other members of S may or may not be outside of P, it is clear that the state-
ment “Some S are not P ” does not make a claim about every member of S, so S is  
not distributed. But, as may be seen from the diagram, the statement does assert that 
every member of P is separate and distinct from this one member of S that is outside 
the P circle. Thus, in the particular negative (O) proposition, P is distributed and S is 
undistributed.

At this point the notion of distribution may be somewhat vague and elusive. Unfor-
tunately, there is no simple and easy way to make the idea graphically clear. The best 
that can be done is to repeat some of the things that have already been said. First of  
all, distribution is an attribute or quality that the subject and predicate terms of a cat-
egorical proposition may or may not possess, depending on the kind of proposition. If 
the proposition in question is an A type, then the subject term, whatever it may be, is 
distributed. If it is an E type, then both terms are distributed; if an I type, then neither; 
and if an O type, then the predicate term. If a certain term is distributed in a proposition, 
this simply means that the proposition says something about every member of the class 
that the term denotes. If a term is undistributed, the proposition does not say something 
about every member of the class.

An easy way to remember the rule for distribution is to keep in mind that universal 
(A and E) statements distribute their subject terms and negative (E and O) statements 
distribute their predicate terms. As an aid to remembering this arrangement, the follow-
ing mnemonic may be useful: “Unprepared Students Never Pass.” Attending to the first 
letter in these words may help one recall that Universals distribute Subjects, and Nega-
tives distribute Predicates. Another mnemonic that accomplishes the same purpose is 
“Any Student Earning B’s Is Not On Probation.” In this mnemonic the first letters may 
help one recall that A statements distribute the Subject, E statements  distribute Both 
terms, I statements distribute Neither term, and O statements distribute the Predicate.
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Proposition

Letter 

name Quantity Quality

Terms  

distributed

All S are P. A universal affirmative S

No S are P. E universal negative S and P

Some S are P. I particular affirmative none

Some S are not P. O particular negative P

Finally, note that the attribute of distribution, while not particularly important to 
subsequent developments in this chapter, is essential to the evaluation of syllogisms in 
the next chapter.

The material of this section may now be summarized as follows:

EXERCISE 4.2 

I. For each of the following categorical propositions identify the letter name, quantity, 
and quality. Then state whether the subject and predicate terms are distributed or 
undistributed.

 ★1. No vampire movies are films without blood.

 2. All governments that bargain with terrorists are governments that encourage 
terrorism.

 3. Some symphony orchestras are organizations on the brink of bankruptcy.

 ★4. Some Chinese leaders are not thoroughgoing opponents of capitalist economics.

 5. All human contacts with benzene are potential causes of cancer.

 6. No labor strikes are events welcomed by management.

 ★7. Some hospitals are organizations that overcharge the Medicare program.

 8. Some affirmative action plans are not programs that result in reverse  
discrimination.

II. Change the quality but not the quantity of the following categorical propositions:

 ★1. All drunk drivers are threats to others on the highway.

 2. No wildlife refuges are locations suitable for condominium developments.

 3. Some slumlords are people who eventually wind up in jail.

 ★4. Some CIA operatives are not champions of human rights.

 5. All identity thieves are criminals who deserve jail time.

 6. No college athletes are students who can be paid by equipment manufacturers.

4

 Complete exercises online for immediate feedback.
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 ★7. Some stay-at-home moms are workers who deserve Social Security.

 8. Some news media are not disseminators of accurate information.

III. Change the quantity but not the quality of the following categorical propositions:

 ★1. All owners of pit bull terriers are people who can expect expensive lawsuits.

 2. No tax proposals that favor the rich are fair proposals.

 3. Some grade-school administrators are people who choke the educational  
process.

 ★4. Some residents of Manhattan are not people who can afford to live there.

 5. All hate crimes are offenses deserving enhanced sentencing.

 6. No suicide bombers are individuals with moral sensibilities.

 ★7. Some prescription medicines are substances hazardous to human health.

 8. Some shelter animals are not good prospects for adoption.

IV. Change both the quality and the quantity of the following categorical propositions:

 ★1. All oil spills are events catastrophic to the environment.

 2. No alcoholics are people with a healthy diet.

 3. Some Mexican vacations are episodes that end with gastrointestinal distress.

 ★4. Some corporate lawyers are not people with a social conscience.

 5. All coal-fired electric plants are major sources of pollution.

 6. No fashion shows are celebrations of normal clothing.

 ★7. Some economic forums are venues for airing financial fears.

 8. Some paparazzi are not welcome guests at celebrity functions.

V. Create four categorical propositions, having different letter names, about your 
 favorite food, and identify their quality, quantity, and distributed terms.

4

4.3  Venn Diagrams and the Modern  
Square of Opposition

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

HOW LOGICAL ARE YOU? Suppose your child (or niece or nephew) comes excitedly to you and 
asks, “Do you know that all vampires have fangs that allow them to suck your blood?” You reply that 
you do know this is true of vampires. How would you explain your reasoning? 

Find the answer on MindTap.
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Existential Import

The primary goal of our inquiry into categorical propositions is to disclose the role that 
such propositions play in the formation of arguments. However, it turns out that we can 
interpret universal (A and E) propositions in two different ways, and according to one of 
these interpretations an argument might be valid, while according to the other it might be 
invalid. Thus, before turning to the evaluation of arguments, we must explore the two pos-
sible interpretations of universal propositions. Our investigation will focus on what is called 
existential import. To illustrate this concept, consider the following pair of propositions:

All Tom Cruise’s movies are hits.

All unicorns are one-horned animals.

In ordinary conversation the first proposition implies that Tom Cruise has indeed made 
some movies. In other words, the statement has existential import. It implies that one 
or more things denoted by the subject term actually exist. On the other hand, no such 
implication is made by the statement about unicorns. The statement might be said to 
be true, because unicorns, by definition, have a single horn. But the statement does not 
imply that unicorns actually exist.

Thus, the question arises: Should universal propositions be interpreted as implying 
that the things talked about actually exist? Or should they be interpreted as implying no 
such thing? In response to this question, logicians have taken two different approaches. 
Aristotle held that universal propositions about existing things have existential import. 
In other words, such statements imply the existence of the things talked about:

Aristotelian standpoint

All pheasants are birds. Implies the existence of pheasants.

No pine trees are maples. Implies the existence of pine trees.

All satyrs are vile creatures. Does not imply the existence of satyrs.

The first two statements have existential import because their subject terms denote actually 
existing things. The third statement has no existential import, because satyrs do not exist.

On the other hand, according to the theory developed by the nineteenth-century 
logician George Boole (as perfected by John Venn), no universal propositions have ex-
istential import. Such statements never imply the existence of the things talked about:

Boolean standpoint

All trucks are vehicles. Does not imply the existence of trucks.

No roses are daisies. Does not imply the existence of roses.

All werewolves are monsters. Does not imply the existence of werewolves.

We might summarize these results by saying that the Aristotelian standpoint is “open” 
(or receptive) to existence.* When things exist, the Aristotelian standpoint recognizes 

*In general, we interpret this openness to existence as extending to the subject class, the predicate class, and the comple-
ments of these classes. However, in the present account we confine our attention to the subject class. The concept of class 
complement is discussed in Section 4.4 (Obversion).
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*For a more complete account of the relation between the Aristotelian and the Boolean standpoints, see “Existential 
Import: Historical Background,” by Patrick J. Hurley. This article is available on MindTap.

†In ordinary language, the word “some” occasionally implies something less than actual existence. For example, the 
statement “Some unicorns are tenderhearted” does not seem to suggest that unicorns actually exist, but merely that 
among the group of imaginary things called “unicorns,” there is a subclass of tenderhearted ones. In the vast majori-
ty of cases, however, “some” in ordinary language implies existence. The logical “some” conforms to these latter uses.

their existence, and universal statements about those things have existential import. In 
other words, existence counts for something. On the other hand, the Boolean stand-
point is “closed” (unreceptive) to existence. When things exist, the Boolean standpoint 
does not recognize their existence, and universal statements about those things have no 
existential import. Conversely, when things do not exist, neither the Aristotelian nor the 
Boolean standpoint recognizes any existence. Under these circumstances, the Aristote-
lian standpoint merges with the Boolean.*

The Aristotelian standpoint differs from the Boolean standpoint only with regard 
to universal (A and E) propositions. The two standpoints are identical with regard to 
particular (I and O) propositions. Both the Aristotelian and the Boolean standpoints 
recognize that particular propositions make a positive assertion about existence. For 
example, from both standpoints, the statement “Some cats are animals” asserts that at 
least one cat exists that is an animal. Also, from both standpoints, “Some fish are not 
mammals” asserts that at least one fish exists that is not a mammal. Thus, from both 
standpoints, the word “some” implies existence.†

Adopting either the Aristotelian or the Boolean standpoint amounts to accepting a 
set of ground rules for interpreting the meaning of universal propositions. Either stand-
point can be adopted for any categorical proposition or any argument composed of cat-
egorical propositions. Taking the Aristotelian standpoint amounts to recognizing that 
universal statements about existing things convey evidence about existence. Conversely, 
for a statement to convey such evidence, the Aristotelian standpoint must be taken and 
the subject of the statement must denote actually existing things. Taking the Boolean 
standpoint, on the other hand, amounts to ignoring any evidence about existence that 
universal statements might convey.

Because the Boolean standpoint is closed to existence, it is simpler than the Aristo-
telian standpoint, which recognizes existential implications. For this reason, we will 
direct our attention first to arguments considered from the Boolean standpoint. 
Later, in Section 4.5, we will extend our treatment to the Aristotelian standpoint.

Venn Diagrams

From the Boolean standpoint, the four kinds of categorical propositions have the  
following meaning. Notice that the first two (universal) propositions imply nothing 
about the existence of the things denoted by S:

All S are P. 5 No members of S are outside P.

No S are P. 5 No members of S are inside P.

Some S are P. 5 At least one S exists that is a P.

Some S are not P. 5 At least one S exists that is not a P.
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Adopting this interpretation of categorical propositions, the nineteenth-century  
logician John Venn developed a system of diagrams to represent the information they 
express. These diagrams have come to be known as Venn diagrams.

A Venn diagram is an arrangement of overlapping circles in which each circle repre-
sents the class denoted by a term in a categorical proposition. Because every  categorical 
proposition has exactly two terms, the Venn diagram for a single categorical proposi-
tion consists of two overlapping circles. Each circle is labeled so that it represents one  
of the terms in the proposition. Unless otherwise required, we adopt the convention that 
the left-hand circle represents the subject term, and the right-hand circle the  predicate 
term. Such a diagram looks like this:

PS

The members of the class denoted by each term should be thought of as situated 
inside the corresponding circle. Thus, the members of the S class (if any such members 
exist) are situated inside the S circle, and the members of the P class (if any such mem-
bers exist) are situated inside the P circle. If any members are situated inside the area 
where the two circles overlap, then such members belong to both the S class and the 
P class. Finally, if any members are situated outside both circles, they are members of 
neither S nor P.

Suppose, for example, that the S class is the class of Americans and the P class is the 
class of farmers. Then, if we use numerals to identify the four possible areas, the dia-
gram looks like this:

1 2 3 4

FarmersAmericans

Anything in the area marked “1” is an American but not a farmer, anything in the 
area marked “2” is both an American and a farmer, and anything in the area marked “3” 
is a farmer but not an American. The area marked “4” is the area outside both circles; 
thus, anything in this area is neither a farmer nor an American.

We can now use Venn diagrams to represent the information expressed by the four 
kinds of categorical proposition. To do this we make a certain kind of mark in a dia-
gram. Two kinds of marks are used: shading an area and placing an X in an area. Shad-
ing an area means that the shaded area is empty,* and placing an X in an area means 

*In many mathematics texts, shading an area of a Venn diagram indicates that the area is not empty. The significance 
of shading in logic is exactly the opposite.
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that at least one thing exists in that area. The X may be thought of as representing that 
one thing. If no mark appears in an area, this means that nothing is known about that 
area; it may contain members or it may be empty. Shading is always used to represent 
the content of universal (A and E) propositions, and placing an X in an area is always 
used to represent the content of particular (I and O) propositions. The content of the 
four kinds of categorical propositions is represented as follows:

PS

E: No S are P.

PS

XI: Some S are P.

PS

O: Some S are not P.

PS

A: All S are P.

X

Shading = emptiness

             X = existence

Recall that the A proposition asserts that no members of S are outside P. This is rep-
resented by shading the part of the S circle that lies outside the P circle. The E proposi-
tion asserts that no members of S are inside P. This is represented by shading the part 
of the S circle that lies inside the P circle. The I proposition asserts that at least one 
S exists and that S is also a P. This is represented by placing an X in the area where the 
S and P circles overlap. This X represents an existing thing that is both an S and a P. 
Finally, the O proposition asserts that at least one S exists, and that S is not a P. This is 
represented by placing an X in the part of the S circle that lies outside the P circle. This 
X represents an existing thing that is an S but not a P.

Because there is no X in the diagrams that represent the universal propositions, these 
diagrams say nothing about existence. For example, the diagram for the A proposition 
merely asserts that nothing exists in the part of the S circle that lies outside the P circle. 
The area where the two circles overlap and the part of the P circle that lies outside  
the S circle contain no marks at all. This means that something might exist in these 
areas, or they might be completely empty. Similarly, in the diagram for the E proposi-
tion, no marks appear in the left-hand part of the S circle and the right-hand part of the  
P circle. This means that these two areas might contain something or, on the other hand, 
they might not.
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The Modern Square of Opposition

Let us compare the diagram for the A proposition with the diagram for the O proposi-
tion. The diagram for the A proposition asserts that the left-hand part of the S circle 
is empty, whereas the diagram for the O proposition asserts that this same area is not 
empty. These two diagrams make assertions that are the exact opposite of each other. As 
a result, their corresponding statements are said to contradict each other. Analogously, 
the diagram for the E proposition asserts that the area where the two circles overlap is 
empty, whereas the diagram for the I proposition asserts that the area where the two cir-
cles overlap is not empty. Accordingly, their corresponding propositions are also said to 
contradict each other. This relationship of mutually contradictory pairs of propositions 
is represented in a diagram called the modern square of opposition. This diagram, 
which arises from the modern (or Boolean) interpretation of categorical propositions, 
is represented as follows:

A E

OI

Contra
dicto

ry
Contra

dictory

Logically

undetermined

Logically

undetermined

Logically

undetermined

Logically

undetermined

If two propositions are related by the contradictory relation, they necessarily have 
opposite truth value. Thus, if a certain A proposition is given as true, the correspond-
ing O proposition must be false. Similarly, if a certain I proposition is given as false, 
the corresponding E proposition must be true. But no other inferences are possible. In 
particular, given the truth value of an A or O proposition, nothing can be determined 
about the truth value of the corresponding E or I propositions. These propositions are 
said to have logically undetermined truth value. Like all propositions, they do have 
a truth value, but logic alone cannot determine what it is. Similarly, given the truth 
value of an E or I proposition, nothing can be determined about the truth value of the 
corresponding A or O propositions. They, too, are said to have logically undetermined 
truth value.

Finally, suppose we should be given a set of four propositions about nonexisting 
things, such as flying zebras. The A proposition, which asserts that there are no flying  
zebras outside the predicate class will be true because there are no flying zebras at all, 
and the E proposition, which asserts that there are no flying zebras inside the predicate 
class will be true for the same reason. These propositions are said to be vacuously true, 
because their truth value results solely from the fact that the subject class is empty, or 
void of members. Furthermore, the truth value of these propositions does not violate the 
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“logically undetermined” relation between the A and the E because it results not from 
any relation between these propositions but from the fact the subject class is empty. The 
same can be said about the false truth values of the I and the O. As the contradictories 
of the A and E propositions, these propositions can be said to be vacuously false.

Testing Immediate Inferences

Since the modern square of opposition provides logically necessary results, we can use 
it to test certain arguments for validity. We begin by assuming the premise is true, and 
we enter the pertinent truth value in the square. We then use the square to compute 
the truth value of the conclusion. If the square indicates that the conclusion is true, the 
argument is valid; if not, the argument is invalid. Here is an example:

Some trade spies are not masters at bribery.

Therefore, it is false that all trade spies are masters at bribery.

Arguments of this sort are called immediate inferences because they have only one 
premise. Instead of reasoning from one premise to the next, and then to the conclusion, 
we proceed immediately from the single premise to the conclusion. To test this argu-
ment for validity, we begin by assuming that the premise, which is an O proposition, is 
true, and we enter this truth value in the square of opposition. We then use the square 
to compute the truth value of the corresponding A proposition. By the contradictory 
relation, the A proposition is false. Since the conclusion claims that the A proposition 
is false, the conclusion is true, and therefore the argument is valid. Arguments that are 
valid from the Boolean standpoint are said to be unconditionally valid because they are 
valid regardless of whether their terms refer to existing things.

Note that the conclusion of this argument has the form “It is false that all S are P.”  
Technically, statements of this type are not standard-form categorical propositions 
because, among other things, they do not begin with a quantifier. To remedy this  
difficulty we adopt the convention that statements having this form are equivalent to 
“ ‘All S are P ’ is false.” Analogous remarks apply to the negations of the E, I, and O statements.

Here is another example:

It is false that all meteor showers are common spectacles.

Therefore, no meteor showers are common spectacles.

We begin by assuming that the premise is true. Since the premise claims that an A propo-
sition is false, we enter “false” into the square of opposition. We then use the square to 
compute the truth value of the corresponding E proposition. Since there is no relation that 
links the A and E propositions, the E proposition has undetermined truth value. Thus, the 
conclusion of the argument has undetermined truth value, and the argument is invalid.

We can also use Venn diagrams to test immediate inferences for validity. Howev-
er, using this technique often requires that we diagram statements beginning with the 
phrase “It is false that.” Let us begin by showing how to diagram such statements. Here 
are two examples:

It is false that all A are B.

It is false that some A are B.
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The first statement claims that “All A are B” is false. Thus, to diagram it, we do the 
exact opposite of what we would do to diagram “All A are B.” To diagram “All A are B,” 
we shade the left-hand part of the A circle:

BA

All A are B.

To diagram “It is false that all A are B,” we enter an X in the left-hand part of the  
A circle. Entering an X in an area is the opposite of shading an area:

X

BA

It is false that all A are B.

Any statement that is diagrammed by entering an X in an area is a particular prop-
osition. Thus, as the diagram shows, “It is false that all A are B” is actually a particular 
proposition. By similar reasoning, “It is false that no A are B” is also a particular 
proposition.

To diagram “It is false that some A are B,” we do the exact opposite of what we would 
do to diagram “Some A are B.” For “Some A are B,” we would enter an X in the overlap 
area. Thus, to diagram “It is false that some A are B,” we shade the overlap area:

BA

It is false that some A are B.

Any statement that is diagrammed by shading an area is a universal proposition. 
Thus, “It is false that some A are B” is actually a universal proposition. By similar rea-
soning, “It is false that some A are not B” is also a universal proposition.

Now let us use Venn diagrams to test an immediate inference. To do so we begin by 
using letters to represent the terms, and we then draw Venn diagrams for the premise 
and conclusion. If the information expressed by the conclusion diagram is contained in 
the premise diagram, the argument is valid; if not, it is invalid. Here is the symbolized 
form of the trade spies inference that we tested earlier.

Some T are not M.

Therefore, it is false that all T are M.

The next step is to draw two Venn diagrams, one for the premise and the other  
for the conclusion. For the premise we enter an X in the left-hand part of the T circle, 
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and for the conclusion, as we have just seen, we enter an X in the left-hand part of the 
T circle:

MT

Some T are not M.

MT

X

X

It is false that all T are M.

To evaluate the inference, we look to see whether the information expressed by the 
conclusion diagram is also expressed by the premise diagram. The conclusion diagram 
asserts that something exists in the left-hand part of the T circle. Since this informa-
tion is also expressed by the premise diagram, the inference is valid. In this case, the 
diagram for the conclusion is identical to the diagram for the premise, so it is clear 
that premise and conclusion assert exactly the same thing. However, as we will see in  
Sections 4.5 and 4.6, for an immediate inference to be valid, it is not necessary that 
premise and conclusion assert exactly the same thing. It is only necessary that the prem-
ise assert at least as much as the conclusion.

Here is the symbolized version of the meteor shower inference evaluated earlier:

It is false that all M are C.

Therefore, no M are C.

To diagram the premise, we enter an X in the left-hand part of the M circle, and for 
the conclusion we shade the overlap area:

CM

It is false that all M are C.

CM

X

No M are C.

Here, the conclusion diagram asserts that the overlap area is empty. Since this  
information is not contained in the premise diagram, the inference is invalid.

We conclude with a special kind of inference:

All smartphones are wireless devices.

Therefore, some smartphones are wireless devices.
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The completed Venn diagrams are as follows:

WS

All S are W.

WS

Some S are W. X

The information of the conclusion diagram is not contained in the premise dia-
gram, so the inference is invalid. However, if the premise were interpreted as having 
existential import, then the S circle in the premise diagram would not be empty. 
Specifically, there would be members in the overlap area. This would make the in-
ference valid.

Arguments of this sort are said to commit the existential fallacy. From the Bool-
ean standpoint, the existential fallacy is a formal fallacy that occurs whenever an  
argument is invalid merely because the premise lacks existential import. Such argu-
ments always have a universal premise and a particular conclusion. The fallacy con-
sists in attempting to derive a conclusion having existential import from a premise 
that lacks it.

The existential fallacy is easy to detect. Just look for a pair of diagrams in which the 
premise diagram contains shading and the conclusion diagram contains an X. If the X in 
the conclusion diagram is in the same part of the left-hand circle that is unshaded in the 
premise diagram, then the inference commits the existential fallacy. In the smartphone 
example we just considered, the premise diagram contains shading, and the conclusion 
diagram contains an X. Also, the X in the conclusion diagram is in the overlap area, 
and this area is unshaded in the premise diagram. Thus, the inference commits the 
existential fallacy.

There are exactly eight inference forms that commit the existential fallacy. Four  
of them are as follows. (The other four are left for an exercise.) Among these forms, 
recall that any proposition asserting that a particular (I or O) proposition is false is a 
 universal proposition, and any proposition asserting that a universal (A or E) proposi-
tion is false is a particular proposition. With this in mind, you can see that all of these 
forms proceed from a universal premise to a particular conclusion.

Existential fallacy

All A are B.

Therefore, some A are B.

It is false that some A are not B.

Therefore, it is false that no A are B.
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No A are B.

Therefore, it is false that all A are B.

It is false that some A are B.

Therefore, some A are not B.

Finally, while all of these forms proceed from a universal premise to a particu-
lar conclusion, it is important to see that not every inference having a universal prem-
ise and a particular conclusion commits the existential fallacy. For example, the  
inference “All A are B; therefore, some A are not B” does not commit this fallacy.  
This inference is invalid because the conclusion contradicts the premise. Thus, to detect the 
existential fallacy, one must ensure that the invalidity results merely from the fact that the 
premise lacks existential import. This can easily be done by constructing a Venn diagram.

Note on Boole, Venn, and Existential Import

Students occasionally ask about the motivation behind Boole’s elimination of existen-
tial import from universal propositions. What is to be gained by this move, they ask? 
What’s the point? To answer this question, we begin with a clarification: It was not 
Boole who took this step, it was Venn. That Boole interpreted universal statements 
as having existential import is clear from the fact that he allows for inferences that 
move from the universal to the particular. One of these inferences is what is called 
conversion by limitation: “All A are B” implies “Some B are A.”1 The other (which will 
be treated in Section 4.5 of this chapter) is called subalternation: “All A are B” implies 
“Some A are B.”2 The only way these inferences can be valid is if the class A is consid-
ered to have at least one member.

The first logician who confronted head-on the issue of the existential import of uni-
versal propositions was John Venn. In his Symbolic Logic, Venn defended the logic of 
Boole, but at the same time he insisted that universal propositions should be interpreted 
as having no existential import. This modification of Boole’s logic came to be accepted 
as the official Boolean position. Thus, when we speak today of the Boolean standpoint 
or the Boolean interpretation of universal propositions, what we mean is Boole’s position 
as amended by Venn.

Venn’s work can be considered as launching a two-pronged attack on existential import. 
According to the first prong, insisting that all universal propositions have existential im-
port results in “numerous perplexities.” One of these perplexities arises from contraposing 
A type propositions (see Section 4.4 of this chapter). Suppose, for example, we are given 
the true statement “All A are B.” According to the position Venn is attacking, both A and 
B represent non-empty classes. When we contrapose this statement, we get the true state-
ment “All non-B are non-A,” where both non-B and non-A represent non-empty classes.3 
Now, most of the time this operation is unproblematic, but suppose you are given the 
presumably true statement “All measurable things are finite things.” When we contrapose 

1G. Boole, The Mathematical Analysis of Logic (Cambridge: Macmillan, Barclay, and Macmillan, 1847), 27–28.

2Ibid, 28. Boole reiterates both of these inferences in The Laws of Thought (London: Macmillan, 1854), 229.

3J. Venn, Symbolic Logic (London: Macmillan, 1881), 137–138.
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it, we get the true statement “All infinite things are immeasurable things,” and this implies 
that there is at least one infinite thing (God?). Many logicians would reject this result.

Another perplexity relates to complex groups of statements and single statements 
having complex terms. In the case of complex groups of statements, Venn shows how 
existential import can result in inconsistencies, where not all the members of the group 
can be true.4 For single statements having complex terms, the components can combine 
in ways that render existential import problematic.5 For example, the statement “All A 
who are B are C” is generally acceptable. But if A, B, and C are replaced by “basketball 
players,” “20 feet tall,” and “formidable athletes,”6 insisting on existential import implies 
there is at least one basketball player who is 20 feet tall. Again, most logicians would 
reject this outcome. And the problem is exacerbated as the complexity of the terms 
increases. In some cases it may be very difficult to see exactly what happens when the 
statement is given existential import.

The second prong of Venn’s attack consists in resolutely adhering to Boole’s inter-
pretation of the meaning of universal propositions. According to this interpretation, 
universal propositions say nothing about where class members exist. They simply say 
where class members do not exist. Venn invites us to consider this pair of propositions: 
“All A are B” and “No A are B.”7 These propositions are said to be contraries, and if they 
are interpreted as having existential import, they cannot both be true (see Section 4.5 of 
this chapter). But if they are given the Boolean interpretation, there is no reason to think 
they cannot both be true. According to the first, nothing exists in the part of A that lies 
outside B, and according to the second, nothing exists in the part of A that lies inside 
B. Now there is nothing inconsistent at all about these two interpretations. Clearly they 
can both be true. But, taken together, they imply that there is nothing in A at all. Thus, 
the Boolean interpretation of universal propositions, pure and simple, without anything 
else being added, implies there are propositions that have no existential import. Boole 
himself apparently did not notice this.

In summary, eliminating existential import does away immediately with the per-
plexities that Venn identifies. Without existential import, we need not be concerned 
whether there are infinite things that actually exist, or whether there really are such 
things as basketball players who are 20 feet tall. Also, we need not worry whether ex-
istential import causes inconsistencies in complex groups of statements. Finally, aban-
doning existential import harmonizes perfectly with Boole’s interpretation of universal 
statements whereby such statements merely say where class members do not exist, and 
not where they do exist. The result is a system of logic that is simpler and more elegant 
than one that allows for existential import. However, from a practical standpoint, a logi-
cal system having existential import is more widely applicable to real-life situations than 
one that lacks it. We will explore this idea further in Section 4.5 of this chapter.

4The example Venn uses is: All x is either y and z, or not-y; All xy is w or not z; No wx is zx. J. Venn, Symbolic Logic 
(London: Macmillan, 1881), 139–140, 147.

5Ibid., 139.

6This example, and the “infinite things” example are mine.

7J. Venn, Symbolic Logic (London: Macmillan, 1881), 145–146.
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 11. No talk radio shows are accurate sources of information.
Therefore, some talk radio shows are not accurate sources of information.

 12. Some stellar constellations are spiral-shaped objects.
Therefore, no stellar constellations are spiral-shaped objects.

 ★13. It is false that some soap bubbles are not occasions of glee.
Therefore, some soap bubbles are occasions of glee.

 14. It is false that all weddings are light-hearted celebrations.
Therefore, some weddings are not light-hearted celebrations.

 15. It is false that some chocolate soufflés are desserts containing olives.
Therefore, it is false that all chocolate soufflés are desserts containing olives.

III. Use Venn diagrams to evaluate the immediate inferences in Part II of this exercise. 
Identify any that commit the existential fallacy.

IV. This section of Chapter 4 identified four forms of the existential fallacy. Use Venn 
diagrams to identify the other four. In doing so, keep in mind that all forms of this 
fallacy have a universal premise and a particular conclusion, that “It is false that 
some A are B” and “It is false that some A are not B” are universal propositions, and 
“It is false that all A are B” and “It is false that no A are B” are particular.

V. Create five new immediate inferences composed of standard-form categorical 
propositions. Then test each for validity.

4

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

4.4  Conversion, Obversion,  
and Contraposition

HOW LOGICAL ARE YOU? Suppose you have a friend who is considering rushing a fraternity 
or sorority. You warn your friend that some students in Greek organizations are persons who drink 
 irresponsibly. Your friend replies that based on your warning it follows that some students who drink 
responsibly are not members of Greek organizations. Is your friend right about this argument? 

Find the answer on MindTap. 

For a preliminary glimpse into the content of this section, consider the statement “No dogs 
are cats.” This statement claims that the class of dogs is separated from the class of cats. 
But the statement “No cats are dogs” claims the same thing. Thus, the two statements 
have the same meaning and the same truth value. For another example, consider the 
statement “Some dogs are not retrievers.” This statement claims there is at least one 
dog outside the class of retrievers. But the statement “Some dogs are non-retrievers” 
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claims the same thing, so again, the two statements have the same meaning and the 
same truth value.

Conversion, obversion, and contraposition are operations that can be performed on 
a categorical proposition, resulting in a new statement that may or may not have the 
same meaning and truth value as the original statement. Venn diagrams are used to 
determine how the two statements relate to each other.

Conversion

The simplest of the three operations is conversion, and it consists of switching the sub-
ject term with the predicate term. For example, if the statement “No foxes are hedgehogs” 
is converted, the resulting statement is “No hedgehogs are foxes.” This new statement 
is called the converse of the given statement. To see how the four types of categorical 
propositions relate to their converse, compare the following sets of Venn diagrams:

BA

BA

Some B are
not A.

Some B are A.

B

X X

X X

A

BA

Some A are
not B.

Some A are B.

BA

BA

No B are A.

All B are A.

BA

BA

No A are B.

All A are B.

ConverseGiven statement form

If we examine the diagram for the E statement, we see that it is identical to that of 
its converse. Also, the diagram for the I statement is identical to that of its converse. 
This means that the E statement and its converse are logically equivalent, and the 
I statement and its converse are logically equivalent. Two statements are said to be 
logically equivalent statements when they necessarily have the same truth value 
(as we will see again in Chapter 6). Thus, converting an E or I statement gives a new 
statement that always has the same truth value (and the same meaning) as the given 
statement. These equivalences are strictly proved by the Venn diagrams for the E and 
I statements.
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(quantifier) (copula)

P

Conversion

S

Switch

On the other hand, the diagram for the A statement is clearly not identical to the 
diagram for its converse, and the diagram for the O statement is not identical to the 
diagram for its converse. Also, these pairs of diagrams are not the exact opposite of 
each other, as is the case with contradictory statements. This means that an A statement  
and its converse are logically unrelated as to truth value, and an O statement and its 
converse are logically unrelated as to truth value. In other words, converting an A or O 
statement gives a new statement whose truth value is logically undetermined in relation 
to the given statement. The converse of an A or O statement does have a truth value, of 
course, but logic alone cannot tell us what it is.

Because conversion yields necessarily determined results for E and I statements, it 
can be used as the basis for immediate inferences having these types of statements as 
premises. The following inference forms are valid:

No A are B.

Therefore, no B are A.

Some A are B.

Therefore, some B are A.

Since the conclusion of each inference form necessarily has the same truth value as the 
premise, if the premise is assumed true, it follows necessarily that the conclusion is true. 
On the other hand, the next two inference forms are invalid. Each commits the fallacy 
of illicit conversion:

All A are B.

Therefore, all B are A.

Some A are not B.

Therefore, some B are not A.

Here are two examples of inferences that commit the fallacy of illicit conversion:

All cats are animals. (True)

Therefore, all animals are cats. (False)

Some animals are not dogs. (True)

Therefore, some dogs are not animals. (False)

Obversion

More complicated than conversion, obversion requires two steps: (1) changing the 
quality (without changing the quantity), and (2) replacing the predicate with its term 
complement. The first part of this operation was treated in Exercise 4.2. It consists in 
changing “No S are P” to “All S are P” and vice versa, and changing “Some S are P” to 
“Some S are not P” and vice versa.
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The second step requires understanding the concept of class complement. The comple-
ment of a class is the group consisting of everything outside the class. For example, the 
complement of the class of dogs is the group that includes everything that is not a dog 
(cats, fish, trees, and so on). The term complement is the word or group of words that de-
notes the class complement. For terms consisting of a single word, the term complement is 
usually formed by simply attaching the prefix “non” to the term. Thus, the complement of 
the term “dog” is “non-dog,” the complement of the term “book” is “non-book,” and so on.

The relationship between a term and its complement can be illustrated by a Venn 
diagram. For example, if a single circle is allowed to represent the class of dogs, then 
everything outside the circle represents the class of non-dogs:

dogsnon-dogs

We now have everything we need to form the obverse of categorical propositions. 
First we change the quality (without changing the quantity), and then we replace the 
predicate term with its term complement. For example, if we are given the statement “All 
horses are animals,” then the obverse is “No horses are non-animals”; and if we are given 
the statement “Some trees are maples,” then the obverse is “Some trees are not non-
maples.” To see how the four types of categorical propositions relate to their obverse, 
compare the following sets of Venn diagrams:

BA

BA

All A are
non-B.

No A are

non-B.

BA

BA

No A are B.

All A are B.

BA

BA

Some A are
non-B.

Some A are

not non-B.

B

X X

X X

A

BA

Some A are
not B.

Some A are B.

ObverseGiven statement form
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To see how the obverse diagrams are drawn, keep in mind that “non-B” desig-
nates the area outside the B circle. Thus, “No A are non-B” asserts that the area where  
A overlaps non-B is empty. This is represented by shading the left-hand part of the  
A circle. “All A are non-B” asserts that all members of A are outside B. This means that 
no members of A are inside B, so the area where A overlaps B is shaded. “Some A are 
not non-B” asserts that at least one member of A is not outside B. This means that at 
least one  member of A is inside B, so an X is placed in the area where A and B overlap. 
Finally, “Some A are non-B” asserts that at least one member of A is outside B, so an  
X is placed in the left-hand part of the A circle.

If we examine these pairs of diagrams, we see that the diagram for each given state-
ment form is identical to the diagram for its obverse. This means that each of the four 
types of categorical proposition is logically equivalent to (and has the same meaning 
as) its obverse. Thus, if we obvert an A statement that happens to be true, the resulting 
statement will be true; if we obvert an O statement that happens to be false, the resulting 
statement will be false, and so on.

(quantifier) (copula)

Replace with
term complement

Change
quality

P

Obversion

S

(fo
r A

 and E) (for I and O) 

It is easy to see that if a statement is obverted and then obverted again, the resulting 
statement will be identical to the original statement. For example, the obverse of “All 
horses are animals” is “No horses are non-animals.” To obvert the latter statement we 
again change the quality (“no” switches to “all”) and replace “non-animals” with its term 
complement. The term complement is produced by simply deleting the prefix “non.” 
Thus, the obverse of the obverse is “All horses are animals.”

When a term consists of more than a single word, more ingenuity is required to form 
its term complement. For example, if we are given the term “animals that are not native 
to America,” it would not be appropriate to form the term complement by  writing “non- 
animals that are not native to America.” Clearly it would be better to write “animals 
native to America.” Even though this is technically not the complement of the given 
term, the procedure is justified if we allow a reduction in the scope of discourse. This 
can be seen as follows. Technically the term complement of “animals that are not native 
to America” denotes all kinds of things such as ripe tomatoes, battleships, gold rings, 
and so on. But if we suppose that we are talking only about animals (that is, we reduce 
the scope of discourse to animals), then the complement of this term is “animals native 
to America.”
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As is the case with conversion, obversion can be used to supply the link between the 
premise and the conclusion of immediate inferences. The following inference forms are 
valid:

All A are B. Some A are B.

Therefore, no A are non-B. Therefore, some A are not non-B.

No A are B. Some A are not B.

Therefore, all A are non-B. Therefore, some A are non-B.

Because the conclusion of each inference form necessarily has the same truth value as 
its premise, if the premise is assumed true, it follows necessarily that the conclusion 
is true.

Contraposition

Like obversion, contraposition requires two steps: (1) switching the subject and 
predicate terms and (2) replacing the subject and predicate terms with their term 
complements. For example, if the statement “All goats are animals” is contraposed, 
the resulting statement is “All non-animals are non-goats.” This new statement is 
called the contrapositive of the given statement. To see how all four types of cat-
egorical propositions relate to their contrapositive, compare the following sets of 
diagrams:

BA

BA

Some non-B

are not non-A.

Some non-B

are non-A.

B

X

X

X X

A

BA

Some A are
not B.

Some A are B.

BA

BA

No non-B

are non-A.

All non-B are

non-A.

BA

BA

No A are B.

All A are B.

ContrapositiveGiven statement form

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



SECTION 4.4 CONVERSION, OBVERSION, AND CONTRAPOSITION    235

4

(quantifier) (copula)

P

Contraposition

S

Switch and replace with 
term complement 

To see how the first diagram on the right is drawn, remember that “non-A” designates 
the area outside A. Thus, “All non-B are non-A” asserts that all members of non-B are 
outside A. This means that no members of non-B are inside A. Thus, we shade the 
area where non-B overlaps A. “No non-B are non-A” asserts that the area where non-B 
overlaps non-A is empty. Since non-B is the area outside the B circle and non-A is the 
area outside the A circle, the place where these two areas overlap is the area outside 
both circles. Thus, we shade this area. “Some non-B are non-A” asserts that something 
exists in the area where non-B overlaps non-A. Again, this is the area outside both 
circles, so we place an X in this area. Finally, “Some non-B are not non-A” asserts that 
at least one member of non-B is outside non-A. This means that at least one member 
of non-B is inside A, so we place an X in the area where non-B overlaps A.

Now, inspection of the diagrams for the A and O statements reveals that they are identi-
cal to the diagrams of their contrapositive. Thus, the A statement and its contrapositive are 
logically equivalent (and have the same meaning), and the O statement and its contraposi-
tive are logically equivalent (and have the same meaning). On the other hand, the diagrams 
of the E and I statements are neither identical to nor the exact opposite of the diagrams of 
their contrapositives. This means that contraposing an E or I statement gives a new state-
ment whose truth value is logically undetermined in relation to the given statement.

To help remember when conversion and contraposition yield logically

equivalent results, note the second and third vowels in the words.

Conversion works for E and I propositions, contraposition works for

A and O propositions.

C O N V E R S I O N

C O N T R A P O S I T I O N

As with conversion and obversion, contraposition may provide the link between the 
premise and the conclusion of an immediate inference. The following inference forms 
are valid:

All A are B.

Therefore, all non-B are non-A.

Some A are not B.

Therefore, some non-B are not non-A.
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On the other hand, the following inference forms are invalid. Each commits the fal-
lacy of illicit contraposition:

Some A are B.

Therefore, some non-B are non-A.

No A are B.

Therefore, no non-B are non-A.

Here are two examples of inferences that commit the fallacy of illicit contraposition:

No dogs are cats. (True)

Therefore, no non-cats are non-dogs. (False)

Some animals are non-cats. (True)

Therefore, some cats are non-animals. (False)

In regard to the first inference, an example of something that is both a non-cat and a 
non-dog is a pig. Thus, the conclusion implies that no pigs are pigs, which is false. In 
regard to the second inference, if both premise and conclusion are obverted, the premise 
becomes “Some animals are not cats,” which is true, and the conclusion becomes “Some 
cats are not animals,” which is false.

Both illicit conversion and illicit contraposition are formal fallacies: They can be de-
tected through mere examination of the form of an argument.

Finally, note that the Boolean interpretation of categorical propositions has prevailed 
throughout this section. This means that the results obtained are unconditional, and 
they hold true regardless of whether the terms in the propositions denote actually ex-
isting things. Thus, they hold for propositions about unicorns and leprechauns just as 
they do for propositions about dogs and animals. These results are summarized in the 
following table.

Conversion: Switch Subject and Predicate Terms

Given Statement Converse Truth Value

E:  No A are B. No B are A. Same truth value as given 

statementI:  Some A are B. Some B are A.

A:  All A are B. All B are A.
Undetermined truth value

O: Some A are not B. Some B are not A.

}
}

Obversion: Change Quality; Replace Predicate with Term Complement

Given Statement Obverse Truth Value

A:  All A are B. No A are non-B.

Same truth value as given 

statement

E:  No A are B. All A are non-B.

I:  Some A are B. Some A are not non-B.

O: Some A are not B. Some A are non-B.
}
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EXERCISE 4.4 

I. Exercises 1 through 6 provide a statement, its truth value in parentheses, and an 
operation to be performed on that statement. Supply the new statement and the 
truth value of the new statement. (Hint: For number 1, first obtain the converse of 
“No A are non-B”; then, since the given statement is a true E proposition, use this 
information to calculate the truth value of the converse.)

Exercises 7 through 12 provide a statement, its truth value in parentheses, and a 
new statement. Determine how the new statement was derived from the given statement 
and supply the truth value of the new statement. (Hint: For number 7, first compare the 
terms in the given statement with the terms in the new statement. This will tell you the 
operation. Then, since the given statement is a false E proposition, use this information 
together with the operation to calculate the truth value of the new statement.)

 Truth 
Given statement Operation New statement value

 ★1. No A are non-B. (T) conv.  

 2. Some A are B. (T) contrap.  

 3. All A are non-B. (F) obv.  

 ★4. All non-A are B. (F) contrap.  

 5. Some non-A are not B. (T) conv.  

 6. Some non-A are non-B. (T) obv.  

 ★7. No non-A are non-B. (F)  No B are A. 

 8. Some A are not non-B. (T)  Some A are B. 

 9. All A are non-B. (F)  All non-B are A. 

 ★10. No non-A are B. (F)  All non-A are non-B. 

Contraposition: Switch Subject and Predicate Terms; Replace Each with Its 

Term Complement

Given Statement Contrapositive Truth Value

A:  All A are B. All non-B are non-A. Same truth value as given 

statementO: Some A are not B. Some non-B are not non-A.

E:  No A are B. No non-B are non-A.
Undetermined truth value

I:  Some A are B. Some non-B are non-A.

}
}

 Complete exercises online for immediate feedback.

 Strengthen your understanding of the topic with the section’s Video Lectures.

4
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4.5 The Traditional Square of Opposition

HOW LOGICAL ARE YOU? Suppose you know the statement “All Teslas are electric cars” is true. 
Assuming that Teslas exist, can you conclude that “Some Teslas are electric cars” is true? Again, assum-
ing that Teslas exist, if you know that “Some Teslas are not speedy cars” is false, can you conclude that 
“No Teslas are speedy cars” is false? 

Find the answer on MindTap.

In Section 4.3 we adopted the Boolean standpoint, and we saw how the modern square 
of opposition applies regardless of whether the propositions refer to actually existing 
things. In this section, we adopt the Aristotelian standpoint, which recognizes that  
universal propositions about existing things have existential import. For such propo-
sitions the traditional square of opposition becomes applicable. Like the modern 
square, the traditional square of opposition is an arrangement of lines that illustrates 
 logically necessary relations among the four kinds of categorical propositions. However,  
because the Aristotelian standpoint recognizes the additional factor of existential  
import, the traditional square supports more inferences than does the modern square. 
It is represented as follows:

A E

O

F

T

F

T

Subalternation

Contrary

Subcontrary

Subalternation

I

Contra
dicto

ry
Contra

dictory

The four relations in the traditional square of opposition may be characterized as 
follows:

Contradictory 5 opposite truth value

Contrary 5 at least one is false (not both true)

Subcontrary 5 at least one is true (not both false)

Subalternation 5 truth flows downward, falsity flows upward

The contradictory relation is the same as that found in the modern square. Thus, 
if a certain A proposition is given as true, the corresponding O proposition is false, 
and vice versa, and if a certain A proposition is given as false, the corresponding 
O proposition is true, and vice versa. The same relation holds between the E and 
I propositions. The contradictory relation thus expresses complete opposition be-
tween propositions.
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The contrary relation differs from the contradictory in that it expresses only partial 
opposition. Thus, if a certain A proposition is given as true, the corresponding E propo-
sition is false (because at least one must be false), and if an E proposition is given as true, 
the corresponding A proposition is false. But if an A proposition is given as false, the 
corresponding E proposition could be either true or false without violating the “at least 
one is false” rule. In this case, the E proposition has logically undetermined truth value. 
Similarly, if an E proposition is given as false, the corresponding A proposition has logi-
cally undetermined truth value.

These results are borne out in ordinary language. Thus, if we are given the actually 
true A proposition “All cats are animals,” the corresponding E proposition “No cats are 
animals” is false, and if we are given the actually true E proposition “No cats are dogs,” 
the corresponding A proposition “All cats are dogs” is false. Thus, the A and E proposi-
tions cannot both be true. However, they can both be false. “All animals are cats” and 
“No animals are cats” are both false.

The subcontrary relation also expresses a kind of partial opposition. If a certain I 
proposition is given as false, the corresponding O proposition is true (because at least 
one must be true), and if an O proposition is given as false, the corresponding I proposi-
tion is true. But if either an I or an O proposition is given as true, then the corresponding 
proposition could be either true or false without violating the “at least one is true” rule. 
Thus, in this case the corresponding proposition would have logically undetermined 
truth value.

Again, these results are borne out in ordinary language. If we are given the actually 
false I proposition “Some cats are dogs,” the corresponding O proposition “Some cats 
are not dogs” is true, and if we are given the actually false O proposition “Some cats are 
not animals,” the corresponding I proposition “Some cats are animals” is true. Thus, the 
I and O propositions cannot both be false, but they can both be true. “Some animals are 
cats” and “Some animals are not cats” are both true.

The subalternation relation is represented by two arrows: a downward arrow 
marked with the letter T (true), and an upward arrow marked with an F (false). These 
arrows can be thought of as pipelines through which truth values “flow.” The downward 
arrow “transmits” only truth, and the upward arrow only falsity. Thus, if an A proposi-
tion is given as true, the corresponding I proposition is true also, and if an I proposition 
is given as false, the corresponding A proposition is false. But if an A proposition is 
given as false, this truth value cannot be transmitted downward, so the corresponding 
I proposition will have logically undetermined truth value. Conversely, if an I proposi-
tion is given as true, this truth value cannot be transmitted upward, so the correspond-
ing A proposition will have logically undetermined truth value. Analogous reasoning 
prevails for the subalternation relation between the E and O propositions. To remem-
ber the direction of the arrows for subalternation, imagine that truth “trickles down,” 
and falsity “floats” up.

Now that we have examined these four relations individually, let us see how they 
can be used together to determine the truth values of corresponding propositions. 
The first rule of thumb that we should keep in mind when using the square to com-
pute more than one truth value is always to use contradiction first. Now, let us sup-
pose that we are told that the nonsensical proposition “All adlers are bobkins” is true.  
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Suppose further that adlers actually exist, so we are justified in using the traditional 
square of opposition. By the contradictory relation, “Some adlers are not bobkins” is 
false. Then, by either the contrary or the subalternation relation, “No adlers are bob-
kins” is false. Finally, by either contradictory, subalternation, or subcontrary, “Some 
adlers are bobkins” is true.

Next, let us see what happens if we assume that “All adlers are bobkins” is false. By 
the contradictory relation, “Some adlers are not bobkins” is true, but nothing more can 
be determined. In other words, given a false A proposition, both contrary and su b-
alternation yield undetermined results, and given a true O proposition (the one whose 
truth value we just determined), subcontrary and subalternation yield undetermined 
results. Thus, the corresponding E and I propositions have logically undetermined 
truth value. This result illustrates two more rules of thumb. Assuming that we always 
use the contradictory relation first, if one of the remaining relations yields a logically 
undetermined truth value, the others will as well. The other rule is that whenever one 
statement turns out to have logically undetermined truth value, its contradictory will 
also. Thus, statements having logically undetermined truth value will always occur in 
pairs, at opposite ends of diagonals on the square.

Testing Immediate Inferences

Next, let us see how we can use the traditional square of opposition to test immediate 
inferences for validity. Here is an example:

All Rolex watches are works of art.

Therefore, it is false that no Rolex watches are works of art.

We begin, as usual, by assuming the premise is true. Since the premise is an A proposi-
tion, by the contrary relation the corresponding E proposition is false. But this is exactly 
what the conclusion says, so the argument is valid.

Here is another example:

Some viruses are structures that attack T cells.

Therefore, some viruses are not structures that attack T cells.

Here the premise and conclusion are linked by the subcontrary relation. According 
to that relation, if the premise is assumed true, the conclusion has logically undeter-
mined truth value, and so the inference is invalid. It commits the formal fallacy of  
illicit subcontrary. Analogously, inferences that depend on an incorrect application of 
the contrary relation commit the formal fallacy of illicit contrary, and inferences that 
depend on an illicit application of subalternation commit the formal fallacy of illicit 
subalternation. Some forms of these fallacies are as follows:

Illicit contrary

It is false that all A are B.

Therefore, no A are B.

It is false that no A are B.

Therefore, all A are B.
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Illicit subcontrary

Some A are B.

Therefore, it is false that some A are not B.

Some A are not B.

Therefore, some A are B.

Illicit subalternation

Some A are not B.

Therefore, no A are B.

It is false that all A are B.

Therefore, it is false that some A are B.

Cases of the incorrect application of the contradictory relation are so infrequent that an 
“illicit contradictory” fallacy is not usually recognized.

As we saw at the beginning of this section, for the traditional square of opposition to 
apply, the Aristotelian standpoint must be adopted, and the propositions to which it is 
applied must assert something about actually existing things. The question may now be 
asked, What happens when the Aristotelian standpoint is adopted but the  propositions 
are about things that do not exist? The answer is that under these conditions the tradi-
tional square reverts to the modern square (see Section 4.3). Inferences that are based 
on a correct application of the contradictory relation are valid, but inferences that are 
based on an otherwise correct application of the other three relations are invalid and 
commit the existential fallacy.

The reason for this result is easy to see. The modern square of opposition rests on the 
Boolean standpoint, and the traditional square rests on the Aristotelian standpoint. But 
the Aristotelian standpoint differs from the Boolean only with respect to universal propo-
sitions about existing things. The Aristotelian standpoint interprets these propositions as 
having existential import, while the Boolean standpoint does not. But universal proposi-
tions about things that do not exist have no existential import from the Aristotelian stand-
point. In other words, the Aristotelian standpoint interprets these propositions in exactly 
the same way as does the Boolean. Thus, for universal propositions about things that do 
not exist, the traditional square reverts to the modern square.*

Accordingly, the existential fallacy is committed from the Aristotelian standpoint 
when and only when contrary, subcontrary, and subalternation are used (in an other-
wise correct way) to draw a conclusion from a premise about things that do not exist. 
All such inferences begin with a universal proposition, which has no existential import, 
and they conclude with a particular proposition, which has existential import. The ex-
istential fallacy is never committed in connection with the contradictory relation, nor is 
it committed in connection with conversion, obversion, or contraposition, all of which 

*Following on this result, from the Aristotelian standpoint “All unicorns are X” is vacuously true, as is “No unicorns are 
X.” Thus, their contradictories, “Some unicorns are not X” and “Some unicorns are X” are vacuously false. It makes no 
difference what X stands for.
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hold regardless of existence. The following inferences commit the existential fallacy 
from the Aristotelian standpoint:

All witches who fly on broomsticks are fearless women.

Therefore, some witches who fly on broomsticks are fearless women.

No wizards with magical powers are malevolent beings.

Therefore, it is false that all wizards with magical powers are malevolent beings.

The first depends on an otherwise correct use of the subalternation relation, and the 
second on an otherwise correct use of the contrary relation. If flying witches and magi-
cal wizards actually existed, both arguments would be valid. But since they do not exist, 
both arguments are invalid and commit the existential fallacy. In regard to the second 
example, recall that the conclusion, which asserts that an A proposition is false, is actu-
ally a particular proposition. Thus, this example, like the first one, proceeds from the 
universal to the particular.

All cats are animals. Boolean: Invalid, existential fallacy

Some cats are animals. Aristotelian: Valid

All unicorns are animals. Boolean: Invalid, existential fallacy

Some unicorns are animals. Aristotelian: Invalid, existential fallacy

Existential fallacy examples:    Two standpoints

The phrase conditionally valid applies to an inference after the Aristotelian  
standpoint has been adopted and we are not certain if the subject term of the premise 
denotes actually existing things. For example, the following inference is conditionally 
valid:

All students who failed the exam are students on probation.

Therefore, some students who failed the exam are students on probation.

The validity of this inference rests on whether there were in fact any students  
who failed the exam. The inference is either valid or invalid, but we lack sufficient  
information about the meaning of the premise to tell which is the case. Once it  
becomes known that there are indeed some students who failed the exam, we can 
assert that the inference is valid from the Aristotelian standpoint. But if there are 
no students who failed the exam, the inference is invalid because it commits the  
exis tential fallacy.

Similarly, all inference forms that depend on valid applications of contrary, subcon-
trary, and subalternation are conditionally valid because we do not know if the letters 
in the propositions denote actually existing things. For example, the following inference 
form, which depends on the contrary relation, is conditionally valid:

All A are B.

Therefore, it is false that no A are B.
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If “dogs” and “animals” are substituted in place of A and B, respectively, the result-
ing inference is valid. But if “unicorns” and “animals” are substituted, the resulting  
inference is invalid because it commits the existential fallacy. In Section 4.3, we noted that 
all inferences (and inference forms) that are valid from the Boolean standpoint are uncon-
ditionally valid. They are valid regardless of whether their terms denote actually existing 
things.

In testing an inference for validity, we are never concerned with the actual truth 
of the premise. Regardless of whether the premise is actually true or false, we always 
begin by assuming it to be true, and then we determine how this assumption bears on 
the truth or falsity of the conclusion. The actual truth of the premise affects only the 
soundness of the argument. So let us now turn to the question of soundness. Recall 
from Section 1.4 that a sound argument is one that is valid and has all true premises, and 
consider the following example:

All cats are dogs.

Therefore, some cats are dogs.

The premise is obviously false; but if we assume it to be true, then it follows necessar-
ily by subalternation that the conclusion is true. Thus, the inference is valid. However, 
because the premise is false, the inference is unsound.

Here is another example:

No rabbits are toads.

Therefore, it is false that all rabbits are toads.

This inference is sound. By the contrary relation it is valid, and it also has a true 
 premise.

Here is a final example:

Some unicorns are not gazelles.

Therefore, it is false that all unicorns are gazelles.

This inference differs from the others in that the premise asserts the existence of some-
thing that does not actually exist (namely, unicorns). In other words, the premise seems 
to be self-contradictory. Nevertheless, the inference can be evaluated in the usual way. 
If the premise is assumed true, then it necessarily follows that the conclusion is true by 
the contradictory relation. Thus, the inference is valid. But the inference is unsound 
because it has a false premise. The premise asserts the existence of something that does 
not actually exist.

Now that we have seen how the traditional square of opposition, by itself, is used 
to test inferences for validity and soundness, let us see how it can be used together 
with the operations of conversion, obversion, and contraposition to prove the valid-
ity of inferences that are given as valid. Suppose we are given the following valid 
inference:

All inappropriate remarks are faux pas.

Therefore, some faux pas are not appropriate remarks.

To prove this inference valid, we select letters to represent the terms, and then 
we use some combination of conversion, obversion, and contraposition together 
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with the traditional square to find the intermediate links between premise and  
conclusion:

All non-A are F. (assumed true)

Some non-A are F. (true by subalternation)

Some F are non-A. (true by conversion)

Therefore, some F are not A. (true by obversion)

The premise is the first line in this proof, and each succeeding step is validly derived 
from the one preceding it by the relation written in parentheses at the right. Since the 
conclusion (which is the last step) follows by a series of three necessary inferences, the 
inference is valid.

Various strategies can be used to construct proofs such as this, but one useful pro-
cedure is first to concentrate on obtaining the individual terms as they appear in the 
conclusion, then to attend to the order of the terms, and finally to use the square of 
opposition to adjust quality and quantity. As the faux pas proof illustrates, however, 
variations on this procedure are sometimes necessary. The fact that the predicate of the 
conclusion is “A,” while “non-A” appears in the premise, leads us to think of obversion. 
But using obversion to change “non-A” into “A” requires that the “non-A” in the prem-
ise be moved into the predicate position via conversion. The latter operation, however, 
is valid only on E and I statements, and the premise is an A statement. The fact that the 
conclusion is a particular statement suggests subalternation as an intermediate step, 
thus yielding an I statement that can be converted.

EXERCISE 4.5 

I. Use the traditional square of opposition to find the answers to these problems. 
When a statement is given as false, simply enter an “F” into the square of opposi-
tion and compute (if possible) the other truth values.

 ★1. If “All fashion fads are products of commercial brainwashing” is true, what is 
the truth value of the following statements?
a. No fashion fads are products of commercial brainwashing.
b. Some fashion fads are products of commercial brainwashing.
c. Some fashion fads are not products of commercial brainwashing.

 2. If “All fashion fads are products of commercial brainwashing” is false, what is 
the truth value of the following statements?
a. No fashion fads are products of commercial brainwashing.
b. Some fashion fads are products of commercial brainwashing.
c. Some fashion fads are not products of commercial brainwashing.

 Complete exercises online for immediate feedback.
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4.6  Venn Diagrams 
and the  Traditional Standpoint

HOW LOGICAL ARE YOU? Suppose a friend makes the claim that it is wrong to drink bottled water 
when it is perfectly safe to drink water from the tap. When you see your friend chugging a bottle of 
water, you remind him of what he said earlier. He replies that he is doing nothing wrong. Is he contra-
dicting himself? What does it mean for two statements to contradict each other? What circumstances 
could your friend cite to avoid a contradiction? 

Find the answer on MindTap. 

Earlier in this chapter we saw how Venn diagrams can be used to represent the content 
of categorical propositions from the Boolean standpoint. With a slight modification 
they can also be used to represent the content of categorical propositions from the tra-
ditional, or Aristotelian, standpoint. These modified Venn diagrams can then be used 
to prove the relationships of the traditional square of opposition, and also to test the 
validity of immediate inferences from the traditional standpoint.

The difference between the Boolean standpoint and the Aristotelian standpoint con-
cerns only universal (A and E) propositions. From the Boolean standpoint, universal prop-
ositions have no existential import, but from the Aristotelian standpoint they do have exis-
tential import when their subject terms refer to actually existing things. For example, from 
the Boolean standpoint the statement “All raccoons are pests” does not imply the existence 
of anything, but from the Aristotelian standpoint it implies the existence of raccoons. Thus, 
if we are to construct a Venn diagram to represent such a statement from the Aristotelian 
standpoint, we need to use some symbol that represents this implication of existence.

The symbol that we will use for this purpose is an X surrounded by a circle. Like the X’s 
that we have used up until now, this circled X signifies that something exists in the area in 
which it is placed. However, the two symbols differ in that the uncircled X represents the 
positive claim of existence made by particular (I and O) propositions, whereas the circled 
X represents an implication of existence made by universal propositions about actually 
existing things. For the purpose at hand, a circled X is placed inside the S circle as follows:

PS

A: All S are P

PS

XE: No S are P

X
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*The modified Venn diagram technique can also be used to prove the validity of conversion, obversion, and  
contraposition from the Aristotelian standpoint, but to do so a circled X must be entered in the unshaded part of both 
the S and P circles and also in the unshaded area outside both circles.

In the diagram for the A statement, the left-hand part of the S circle is shaded, so if there 
are any members of S, they must be in the area where the two circles overlap. Thus, a 
circled X is placed in the overlap area. In the diagram for the E statement, the overlap 
area is shaded, so if there are any members of S they must be in the left-hand part of the 
S circle. Thus, a circled X is placed in this area.

The diagrams for the I and O statements are the same from the Aristotelian stand-
point as they are from the Boolean:

PS

I: Some S are P.

PS

XO: Some S are not P.

X

Proving the Traditional Square of Opposition

We can now use this modified Venn diagram technique to prove the relations of the 
traditional square of opposition.* Having such a proof is important because up until 
now these relations have only been illustrated with various examples; they have not 
been proved. The accompanying figure reproduces the traditional square of  opposition 
together with Venn diagrams that represent the Aristotelian interpretation of the four 
standard-form categorical propositions.

Let us begin with the contradictory relation. If the A statement is given as true, then 
the left-hand part of the S circle is empty. This makes the O statement false, because 
it claims that the left-hand part of the S circle is not empty. And if the O statement is 
given as true, then the left-hand part of the S circle is not empty, which makes the A 
statement false. On the other hand, if the O statement is given as false, then the left-
hand part of the S circle is empty. However, given that some members of S exist, they 
must be in the overlap area. This double outcome makes the A statement true. Also, 
if the A statement is given as false, then either the left-hand part of the S circle is not 
empty, or the overlap area is empty (or both). If the left-hand part of the S circle is 
not empty, then the O statement is true. Alternately, if the overlap area is empty, then, 
given that some members of S exist, they must be in the left-hand part of the S circle, 
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and, once again, the O statement is true. Analogous reasoning applies for the relation 
between the E and I statements.

PS

X

PS

X

PS

X

PS

X

A E

O

F

T

F

T

Subalternation

Contrary

Subcontrary

Subalternation

I

Contra
dicto

ry
Contra

dictory

Next, we turn to the contrary relation. If the A statement is given as true, then the 
overlap area is not empty, which makes the E statement false. By analogous reasoning, if 
the E statement is given as true, the overlap area is empty, which makes the A statement 
false. However, if the A statement is given as false (making the O statement true), then 
the E statement could be either true or false depending on whether or not the overlap 
area is empty. Thus, in this case the E statement would have logically  undetermined 
truth value. By analogous reasoning, if the E statement is given as false (making the I 
statement true), the A statement could be either true or false depending on whether or 
not the left-hand part of the S circle is empty. Thus, the A statement would have logi-
cally undetermined truth value.

Turning next to the subcontrary relation, if the I statement is given as false, then 
the area where the S and P circles overlap is empty. Given that at least one S exists, 
there must be something in the left-hand part of the S circle, which makes the O 
statement true. By analogous reasoning, if the O statement is given as false, there 
must be something in the overlap area, making the I statement true. But if the I 
 statement is given as true, then the O statement could be either true or false de-
pending on whether something exists in the left-hand part of the S circle. Thus, 
the O statement would have undetermined truth value. Similarly, if the O state-
ment is given as true, then the I statement could be either true or false depending 
on whether something exists in the overlap area. Thus, the I statement would have 
undetermined truth value.
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Finally, we consider subalternation. If the A statement is given as true, then some-
thing exists in the area where the S and P circles overlap, which makes the I state-
ment true as well. And if the I statement is given as false, then the overlap area is 
empty, making the A statement false. But if the A statement is given as false (making 
the O statement true), then the I statement could be either true or false depending 
on whether something exists in the overlap area. Thus, the I statement would have 
logically undetermined truth value. And if the I statement is given as true, then the 
A statement could be either true or false depending on whether or not the left-hand 
part of the S circle is empty. Thus, the A statement would have logically undetermined 
truth value. Analogous reasoning applies for the subalternation relation between the 
E and O statements.

Testing Immediate Inferences

From the Aristotelian standpoint, the modified Venn diagram technique involving 
circled X’s can be used to test immediate inferences. The only requirement is that the 
subject and predicate terms of the conclusion be the same as those of the premise. 
Such inferences depend on the square of opposition and do not involve the opera-
tions of conversion, obversion, and contraposition. Venn diagrams can also be used 
to test inferences involving these latter operations, but a further modification must 
be introduced.

Since any inference that is valid from the Boolean standpoint is also valid from the 
Aristotelian standpoint, testing the inference from the Boolean standpoint is often sim-
pler. If the inference is valid, then it is valid from both standpoints. But if the inference 
is invalid from the Boolean standpoint and has a particular conclusion, then it may be 
useful to test it from the Aristotelian standpoint. Let us begin by testing an inference form 
for validity:

All A are B.

Therefore, some A are B.

First, we draw Venn diagrams from the Boolean standpoint for the premise and  
conclusion:

BA

All A are B.

BA

XSome A are B.

The information of the conclusion diagram is not represented in the premise diagram, 
so the inference form is not valid from the Boolean standpoint. Thus, noting that 
the conclusion is particular, we adopt the Aristotelian standpoint and assume for the 
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moment that the subject of the premise (A) denotes at least one existing thing. This 
thing is represented by placing a circled X in the open area of that circle:

BA

All A are B.

BA

X

X

Some A are B.

Now the information of the conclusion diagram is represented in the premise diagram. 
Thus, the inference form is conditionally valid from the Aristotelian standpoint. It is 
valid on condition that the circled X represents at least one existing thing.

To test a complete inference we begin by testing its form. Here is an example:

No penguins are birds that can fly.

Therefore, it is false that all penguins are birds that can fly.

First, we reduce the immediate inference to its form and test it from the Boolean stand-
point:

BP

No P are B.

BP

X
It is false that

all P are B.

Since the inference form is not valid from the Boolean standpoint, we adopt the  
Aristotelian standpoint and assume for the sake of this test that the subject of the prem-
ise (P) denotes at least one existing thing:

BP

No P are B.

BP

X

X

It is false that

all P are B.
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The Venn diagrams show that the inference form is conditionally valid from the  
Aristotelian standpoint. It is valid on condition that the circled X represents at least one 
existing thing. Since the circled X is in the P circle, the final step is to see if the term in 
the inference corresponding to P denotes something that exists. The term in question is 
“penguins,” and at least one penguin actually exists. Thus, the condition is fulfilled, and 
the inference is valid from the Aristotelian standpoint.

Another example:

All sugarplum fairies are delicate creatures.

Therefore, some sugarplum fairies are delicate creatures.

This immediate inference has the same form as the first one we tested. The form is not 
valid from the Boolean standpoint, but it is conditionally valid from the Aristotelian 
standpoint:

DS

All S are D.

DS

X

X

Some S are D.

The final step is to see if the circled X represents at least one existing thing. The 
circled X is in the S circle and S stands for “sugarplum fairies,” which do not exist. 
Thus, the requisite condition is not fulfilled, and the inference is not valid from the 
Aristotelian standpoint. The inference commits the existential fallacy from the Aris-
totelian standpoint.

The steps involved in testing an immediate inference from the Aristotelian stand-
point may now be summarized:

1. Reduce the inference to its form and test it from the Boolean standpoint. If the form 
is valid, proceed no further. The inference is valid from both stand points.

2. If the inference form is invalid from the Boolean standpoint and has a particular con-
clusion, then adopt the Aristotelian standpoint and look to see if the left-hand premise 
circle is partly shaded. If it is, enter a circled X in the unshaded part and retest the 
form.

3. If the inference form is conditionally valid, determine if the circled X represents some-
thing that exists. If it does, the condition is fulfilled, and the inference is valid from 
the Aristotelian standpoint. If it does not, the inference is invalid, and it commits the 
existential fallacy from the Aristotelian standpoint.
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4.7  Translating Ordinary Language  
Statements into Categorical Form

HOW LOGICAL ARE YOU? Suppose a friend makes the assertion that only people who get intern-
ships are offered jobs. This implies, he says, that a few people who are offered jobs had internships. Is 
your friend’s argument valid? If so, how would you prove it? What is the meaning of the words “only” 
and “a few”? 

Find the answer on MindTap.

Although few statements that occur in ordinary written and oral expression are categori-
cal propositions in standard form, many of them can be translated into standard-form 
propositions. Such translation has two chief benefits. The first is that the operations and 
inferences pertinent to standard-form categorical propositions (contrary, subcontrary, 
etc.) become applicable to these statements. The second is that such statements, once 
translated, are completely clear and unambiguous as to their meaning. Many statements in 
ordinary language are susceptible to multiple interpretations, and each  interpretation rep-
resents one possible mode of translation. The effort to translate such statements discloses 
the various interpretations and thus helps prevent misunderstanding and confusion.

Translating statements into categorical form is like any other kind of translation 
in that no set of specific rules will cover every possible form of phraseology. Yet, one 
general rule always applies: Understand the meaning of the given statement, and then 
reexpress it in a new statement that has a quantifier, subject term, copula, and predi-
cate term. Some of the forms of phraseology that are typically encountered are terms 
without nouns, nonstandard verbs, singular propositions, adverbs and pronouns,  
unexpressed and nonstandard quantifiers, conditional statements, exclusive proposi-
tions, “the only,” and exceptive propositions.

1. Terms Without Nouns

The subject and predicate terms of a categorical proposition must contain either a plu-
ral noun or a pronoun that serves to denote the class indicated by the term. Nouns and 
pronouns denote classes, while adjectives (and participles) connote attributes. If a term 
consists of only an adjective, a plural noun or pronoun should be introduced to make 
the term genuinely denotative. Examples:

Some roses are red. Some roses are red flowers.

All tigers are carnivorous. All tigers are carnivorous animals.

2. Nonstandard Verbs

According to the position adopted earlier in this chapter, the only copulas that are al-
lowed in standard-form categorical propositions are “are” and “are not.” Statements in 
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ordinary usage, however, often incorporate other forms of the verb “to be.” Such state-
ments may be translated as the following examples illustrate:

Some college students will Some college students are people who

become educated. will become educated.

Some dogs would rather bark Some dogs are animals that would rather

than bite. bark than bite.

In other statements no form of the verb “to be” occurs at all. These may be translated 
as the following examples indicate:

Some birds fly south during the Some birds are animals that fly south

winter. during the winter.

All ducks swim. All ducks are swimmers.

   or

 All ducks are animals that swim.

3. Singular Propositions

A singular proposition (statement) is a proposition that makes an assertion about a 
specific person, place, thing, or time. Singular propositions are typically translated into 
universals by means of a parameter. A parameter is a phrase that, when introduced into 
a statement, affects the form but not the meaning. Some parameters that may be used to 
translate singular propositions are these:

people identical to

places identical to

things identical to

cases identical to

times identical to

For example, the statement “Socrates is mortal” may be translated as “All people iden-
tical to Socrates are people who are mortal.” Because only one person is identical to 
Socrates, namely Socrates himself, the term “people identical to Socrates” denotes the 
class that has Socrates as its only member. In other words, it simply denotes Socrates. 
Such a translation admittedly leaves some of the original information behind, because 
singular statements usually have existential import, whereas universal statements do 
not—at least from the Boolean standpoint. But if such translations are interpreted from 
the Aristotelian standpoint, the existential import is preserved. Here are some examples:

George went home. All people identical to George are people 

 who went home.

Sandra did not go shopping. No people identical to Sandra are people 

 who went shopping.

There is a TV in the bedroom. All places identical to the bedroom 

 are places there is a TV.

 or

 Some TVs are things in the bedroom.
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The moon is full tonight. All things identical to the moon are things 

 that are full tonight.

  or

 All times identical to tonight are times the 

 moon is full.

I hate gin. All people identical to me are people 

 who hate gin.

  or

 All things identical to gin are things that 

 I hate.

In translating singular statements, note that the parameter “people identical to” is 
not the same as “people similar to” or “people like.” There may be many people like 
Socrates, but there is only one person identical to Socrates. Also note that parameters 
should not be used when the term in question already has a plural noun (or pronoun) 
that denotes the intended class. Such use is not wrong, technically, but it is redun-
dant. Example:

Diamonds are carbon allotropes. Correct :  All diamonds are carbon 

   allotropes.

 Redundant: All things identical to diamonds 

    are things identical to carbon 

    allotropes.

4. Adverbs and Pronouns

When a statement contains a spatial adverb such as “where,” “wherever,” “anywhere,” 
“everywhere,” or “nowhere,” or a temporal adverb such as “when,” “whenever,” “any-
time,” “always,” or “never,” it may be translated in terms of “places” or “times,” respec-
tively. Statements containing pronouns such as “who,” “whoever,” “anyone,” “what,” 
“whatever,” or “anything” may be translated in terms of “people” or “things,” respec-
tively. Examples:

He always wears a suit to work. All times he goes to work are times he 

 wears a suit.

He is always clean shaven. All times are times he is clean shaven.

She never brings her lunch to school. No times she goes to school are times 

 she brings her lunch.

Nowhere on earth are there any unicorns. No places on earth are places there 

 are unicorns.

Whoever works hard will succeed. All people who work hard are people 

 who will succeed.

Whenever he wins he celebrates. All times he wins are times he celebrates.
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She goes where she chooses. All places she chooses to go are places 

 she goes.

She does what she wants. All things she wants to do are things 

 she does.

Notice the order of the subject and predicate terms in the last four examples. When 
translating statements such as these it is often easy to confuse the subject term with 
the predicate term. However, since these statements are all translated as A type cat-
egorical propositions, such a mix-up amounts to committing the fallacy of illicit con-
version. To prevent it from happening, keep this rule in mind: For “W” words (“who,” 
“what,” “when,” “where,” “whoever,” “whatever,” “whenever,” “wherever”), the language 
 following the “W” word goes into the subject term of the categorical proposition.

5. Unexpressed Quantifiers

Many statements in ordinary usage have quantifiers that are implied but not expressed. 
In introducing the quantifiers one must be guided by the most probable meaning of the 
statement. Examples:

Emeralds are green gems. All emeralds are green gems.

There are lions in the zoo. Some lions are animals in the zoo.

A tiger is a mammal. All tigers are mammals.

A fish is not a mammal. No fish are mammals.

A tiger roared. Some tigers are animals that roared.

Children are human beings. All children are human beings.

Children live next door. Some children are people who live 

 next door.

6. Nonstandard Quantifiers

In some ordinary language statements, the quantity is indicated by words other than the 
three standard-form quantifiers. Such words include “few,” “a few,” “not every,” “anyone,” 
and various other forms. Another problem occurs when the quantifier “all” is combined 
with the copula “are not.” As we have already seen, statements of the form “All S are not 
P” are not standard-form categorical propo sitions. Depending on their meaning, they 
should be translated as either “No S are P” or “Some S are not P.” When the intended 
meaning is “Some S are not P,” the meaning may be indicated by placing oral emphasis 
on the word “all.” For example, “All athletes are not superstars” means “Some athletes 
are not superstars.” Here are some additional examples:

A few soldiers are heroes. Some soldiers are heroes.

Anyone who votes is a citizen. All voters are citizens.

Not everyone who votes is a Democrat. Some voters are not Democrats.
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Not a single dog is a cat. No dogs are cats.

All newborns are not able to talk. No newborns are people able to talk.

All prisoners are not violent. Some prisoners are not violent people.

Many entertainers are comedians Some entertainers are comedians.

Several demonstrators were arrested. Some demonstrators are people who 

 were arrested.

Few sailors entered the regatta. Some sailors are people who entered 

 the regatta and some sailors are not 

 people who entered the regatta.

Notice that this last statement beginning with “few” cannot be translated as a single 
categorical proposition. Such statements (and some beginning with “a few”) must be 
translated as a compound arrangement of an I proposition and an O proposition. State-
ments beginning with “almost all” and “not quite all” must be handled in the same way. 
When these statements occur in arguments, the arguments must be treated in the same 
way as those containing exceptive propositions, which will be discussed shortly.

7. Conditional Statements

When the antecedent and consequent of a conditional statement refer to the same class 
of things, the statement can usually be translated into categorical form. Such statements 
are always translated as universals. Language following the word “if ” goes in the subject 
term of the categorical proposition, and language following “only if ” goes in the predi-
cate term. Examples:

If it’s a mouse, then it’s a mammal. All mice are mammals.

If a bear is hungry, then it is dangerous. All hungry bears are dangerous animals.

Jewelry is expensive if it is made of gold. All pieces of jewelry made of gold are 

 expensive things.

A car is a Camry only if it’s a Toyota. All Camrys are Toyotas.

Conditional statements having a negated consequent are usually best translated as  
E propositions. Examples:

If it’s a turkey, then it’s not a mammal. No turkeys are mammals.

If an animal has four legs, then it is not  No four-legged animals are birds.

a bird.

A knife will cut only if it isn’t dull. No knives that cut are dull knives.

The word “unless” means “if not.” Since language following the word “if ” goes in the 
subject, statements containing “unless” are translated as categorical propositions having 
negated subject terms. Examples:

Tomatoes are edible unless they are All unspoiled tomatoes are edible 

spoiled.  tomatoes.
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Unless a boy misbehaves he will be All boys who do not misbehave are

treated decently. boys who will be treated decently.

8. Exclusive Propositions

Many propositions that involve the words “only,” “none but,” “none except,” and  
“no . . . except” are exclusive propositions. Efforts to translate them into categorical 
propositions often lead to confusing the subject term with the predicate term. To 
avoid such confusion keep in mind that language following “only,” “none but,” “none 
except,” and “no . . . except” goes in the predicate term of the categorical proposition. 
For example, the statement “Only executives can use the silver elevator” is translated 
“All people who can use the silver elevator are executives.” If it were translated “All 
executives are people who can use the silver elevator,” the translation would be incor-
rect. Examples:

Only elected officials will attend the All people who will attend the conven-

convention. tion are elected officials.

None but the brave deserve the fair. All people who deserve the fair are 

 brave people.

No birds except peacocks are proud All birds proud of their tails are peacocks.

of their tails.

He owns only blue-chip stocks. All stocks he owns are blue-chip stocks.

She invited only wealthy socialites. All people she invited are wealthy 

 socialites.

For a statement involving “only,” “none but,” “none except,” and “no . . . except” to be 
a genuinely exclusive proposition, the word that follows these words must be a plural 
noun or pronoun. If the word that follows “only,” “none but,” or the like  designates an 
individual, the statement really asserts two things. For example, the statement “Only 
Megan painted a picture” asserts that Megan painted a picture and that no other person 
painted a picture. Thus it would be translated as two statements: “All people identical to 
Megan are people who painted a picture, and all people who painted a picture are people 
identical to Megan.” This section of the text will ignore cases where the word following 
“only,” “none but,” or the like designates an individual.

Also note that many English statements containing “only” are ambiguous because 
“only” can be interpreted as modifying alternate words in the statement. Consider, for 
example, the statement “He only jogs after sunset.” Does this mean “He is the only 
person who jogs after sunset” or “He jogs and does not walk after sunset” or “The only 
time he jogs is after sunset”? If the statement’s context does not provide an answer, the 
translator is free to pick any of these senses for translation. This same ambiguity, inci-
dentally, affects the last two examples in the earlier list. Accordingly, they might also be 
translated “All things he owns are blue-chip stocks” and “All socialites she invited are 
wealthy people.”
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9. “The Only”

Statements beginning with the words “the only” are translated differently from 
those beginning with “only.” For example, the statement “The only cars that are 
available are Chevrolets” means “If a car is available, then it is a Chevrolet.” This 
in turn is translated as “All cars that are available are Chevrolets.” In other words, 
language following “the only” goes in the subject term of the categorical proposi-
tion. Examples:

The only animals that live in this All animals that live in this canyon

canyon are skunks. are skunks.

Accountants are the only ones who All those who will be hired are

will be hired. accountants.

Statements involving “the only” are similar to those involving “only” in this one re-
spect: When the statement is about an individual, two statements are needed to translate 
it. For example, “The only person who painted a picture is Megan” means that Megan 
painted a picture, and no other person painted a picture. The statement is equivalent in 
meaning to “Only Megan painted a picture.” Thus, it is translated “All people identical to 
Megan are people who painted a picture, and all people who painted a picture are people 
identical to Megan.” Statements involving “the only” that refer to individuals are ignored 
throughout the remainder of this chapter.

10. Exceptive Propositions

Propositions of the form “All except S are P” and “All but S are P” are excep-
tive propositions. They must be translated not as single categorical propositions 
but as pairs of conjoined categorical propositions. Statements that include the 
phrase “none except,” on the other hand, are exclusive (not exceptive) proposi-
tions. “None except” is synonymous with “none but.” Here are some examples of 
exceptive propositions:

All except students are invited. No students are invited people, and 

 all nonstudents are invited people.

All but managers must report to the No managers are people who must 

president.  report to the president, and all 

 nonmanagers are people who must 

 report to the president.

Because exceptive propositions cannot be translated into single categorical propo-
sitions, many of the simple inferences and operations pertinent to categorical propo-
sitions cannot be applied to them. Arguments that contain exceptive propositions as 
premises or conclusion can be evaluated only through the application of extended tech-
niques. This topic is taken up in the next chapter.
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Key word (to be eliminated)

whoever, wherever, always, anyone,

       never, etc.

a few, several, many

if . . .  then 

unless

only, none but, none except, 

no . . . except

the only

all but, all except, few

not every, not all

there is, there are

Rule for A propositions

Language following these words goes in the subject term:  “if,”  “the only,” and “W” 

words (“who,”  “what,”  “when,”  “where,” “whoever,”  “whatever,”  “whenever,”   

“wherever”).

Language following these words goes in the predicate term:  “only if,”  “only,”  “none 

but,”  “none except,”  and “no . . . except.”

Translation hint

use “all” together with people, 

      places, times

use “some”

use “all” or “no”

use “if not”

use “all”

use “all”

two statements required

use “some . . . are not”

use “some”

 Strengthen your understanding of the topic with the section’s Video Lectures.

EXERCISE 4.7 

I. Translate the following into standard-form categorical propositions.

 ★1. Any bank that makes too many risky loans will fail.

 2. Temporary workers are not eligible for fringe benefits.

 3. Terrorist attacks succeed whenever security measures are lax.

 ★4. Bromine is extractable from seawater.

 5. Not all guilt feelings are psychological aberrations.

 Complete exercises online for immediate feedback.
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 7. One begins with the words “not everyone.”

 8. One begins with the word “few.”

 9. One begins with the words “a few.”

 10. One is a conditional (if . . . then) statement.

 11. One contains the word “unless.”

 12. One begins with the word “only.”

 13. One begins with the words “no . . . except.”

 14. One begins with the words “the only.”

 15. One begins with the words “all except.”

Finally, translate each of these new statements into one or more standard-form 
categorical propositions.

4

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

Summary
Categorical Proposition: A proposition that relates two classes (or categories). Standard-

form categorical propositions occur in four forms and are identified by letter names:

 ● A:  All S are P.
 ● E:   No S are P.
 ● I:  Some S are P.
 ● O: Some S are not P.

Every standard-form categorical proposition has four components:

 ● Quantifier (“all,” “no,” “some”)
 ● Subject term
 ● Copula (“are,” “are not”)
 ● Predicate term

The quality of a categorical proposition:

 ● Affirmative (All S are P, Some S are P.)
 ● Negative (No S are P, Some S are not P.)

The quantity of a categorical proposition:

 ● Universal (All S are P, No S are P.)
 ● Particular (Some S are P, Some P are not P.)

  Need help? See the Learning Logic folder at the end of the chapter: the self-paced  
tutorial walks you through any section.

 Prepare for exams with the Chapter Test.
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The subject and predicate terms are distributed if the proposition makes an assertion about 

every member of the class denoted by the term; otherwise, undistributed:

 ● A:  Subject term is distributed.
 ● E:  Subject and predicate terms are distributed.
 ● I:  Neither term is distributed.
 ● O: Predicate term is distributed.

Universal (A and E) propositions allow for two different interpretations:

 ● Aristotelian: Universal propositions about existing things have existential import.
 ● Boolean: Universal propositions have no existential import.

The modern square of opposition is a diagram that represents necessary inferences from 

the Boolean standpoint:

 ● A and O propositions contradict each other.
 ● E and I propositions contradict each other.

The content of categorical propositions may be represented by two-circle Venn diagrams:

 ● Shading an area indicates that the area is empty.
 ● Entering an X in an area means that the area is not empty.

Using Venn diagrams to test an immediate inference:

 ● Enter the content of the premise and conclusion in separate Venn diagrams.
 ● See if the content of the conclusion diagram is contained in the premise diagram.

Three operations that sometimes yield logically equivalent results:

 ● Conversion: Switch S and P. Logically equivalent results for E, I.
 ● Obversion: Change the quality, replace P with its term complement. Logically equivalent 

results for A, E, I, O.
 ● Contraposition: Switch S and P, replace S and P with term complements. Logically  

equivalent results for A, O.

Two formal fallacies may occur when these operations are used to derive conclusions:

 ● Illicit conversion: Performing conversion on an A or O premise.
 ● Illicit contraposition: Performing contraposition on an E or I premise.

The traditional square of opposition applies to categorical propositions when the Aristote-

lian standpoint is adopted and the subject term refers to existing things:

 ● Contrary: Holds between A and E. At least one is false.
 ● Subcontrary: Holds between I and O. At least one is true.
 ● Subalternation: Holds between A and I and between E and O. Truth flows downward 

and falsity flows upward.
 ● Contradiction: Holds as in the modern square.

Three formal fallacies may occur when the traditional square is used to derive conclusions:

 ● Illicit contrary: Results from an incorrect application of Contrary.
 ● Illicit subcontrary: Results from an incorrect application of Subcontrary.
 ● Illicit subalternation: Results from an incorrect application of Subalternation.

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



4

 SUMMARY   273

Existential fallacy: Occurs when Contrary, Subcontrary, or Subalternation are used on prem-

ises whose subject terms refer to nonexistent things.

Venn diagrams may be modified to apply to the Aristotelian standpoint:

 ● For A and E: Enter a circled X in the unshaded part of the subject circle.
 ● The circled X represents the temporary assumption of existence.
 ● May be used to prove the traditional square and test immediate inferences.

Translation: Propositions not in standard form may be put into standard form.

 ● Translation must have a proper quantifier, subject term, copula, predicate term.
 ● Translate singular propositions by using a parameter.
 ● Translate adverbs and pronouns by using “persons,” “places,” “things,” “times.”
 ● For A propositions:

 ■ Language following “if,”  “the only,” and “W” words goes in the subject term.
 ■ Language following “only if,”  “only,”  “none but,”  “none except,” and “no . . . except”  

goes in the predicate term.
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Categorical Syllogisms5

 Read, study, reflect, and prepare for exams online, anytime, anywhere.

5.1  Standard Form, Mood, and Figure

5.2 Venn Diagrams

5.3 Rules and Fallacies

5.4 Reducing the Number of Terms

5.5 Ordinary Language Arguments

5.6 Enthymemes

5.7 Sorites

5.1 Standard Form, Mood, and Figure

HOW LOGICAL ARE YOU? Consider these four groups of words:

1. Lion, lion, bear
2. Dog, dog, cat
3. Snake, spider, snake
4. Mouse, mouse, rabbit

Which one of these groups can be considered “wrong”? Why is it wrong? 

Find the answer on MindTap.

In the general sense of the term, a syllogism is a deductive argument consisting of two 
premises and one conclusion. Provisionally we will define a categorical syllogism as a 
 syllogism consisting of three categorical propositions and containing a total of three dif-
ferent terms, each of which appears twice in distinct propositions. (We will give a more 
precise definition shortly.) The following argument is a categorical syllogism:

All soldiers are patriots.

No traitors are patriots.

Therefore, no traitors are soldiers.
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1. Quantifier copula

2. Quantifier copula

3. Quantifier copula

Minor

term

Standard form of a syllogism

Minor premise
(contains minor term)

Conclusion

Major premise
(contains major term)

Major

term

Each of the three terms in a categorical syllogism has its own name depending on its 
position in the argument. The major term, by definition, is the predicate of the conclu-
sion, and the minor term is the subject of the conclusion. The middle term, which pro-
vides the middle ground between the two premises, is the one that occurs once in each 
premise and does not occur in the conclusion. Thus, for the argument just given, the 
major term is “soldiers,” the minor term is “traitors,” and the middle term is “patriots.”

The premises of a categorical syllogism also have their own names. The major 
 premise, by definition, is the one that contains the major term, and the minor  premise is 
the one that contains the minor term. Thus, in the syllogism just given the major premise 
is “All soldiers are patriots,” and the minor premise is “No traitors are  patriots.” Now that 
we are supplied with these definitions, we may proceed to the idea of standard form. A 
standard-form categorical syllogism is one that meets the  following four conditions:

1. All three statements are standard-form categorical propositions.

2. The two occurrences of each term are identical.

3. Each term is used in the same sense throughout the argument.

4. The major premise is listed first, the minor premise second, and the conclusion last.

The first condition requires that each statement have a proper quantifier, subject 
term, copula, and predicate term. The second condition is clear. The third rules out 
the possibility of equivocation. For example, if a syllogism containing the word “men” 
used that term in the sense of human beings in one statement and in the sense of male  
human beings in another statement, the syllogism would really contain more than three 
terms and would therefore not be in standard form. Finally, the fourth condition merely 
requires that the three statements be listed in the right order.

The syllogism about soldiers is in standard form because all four conditions are ful-
filled. However, the following syllogism is not in standard form, because the fourth 
condition is violated:

All watercolors are paintings.

Some watercolors are masterpieces.

Therefore, some paintings are masterpieces.

To put this syllogism into standard form the order of the premises must be reversed. 
The major premise (the one containing “masterpieces,” which is the predicate term in the 
conclusion) must be listed first, and the minor premise (the one containing  “paintings,” 
which is the subject term in the conclusion) must be listed second.
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Now that we have a definition of standard-form categorical syllogism, we can give a 
more precise definition of categorical syllogism. A categorical syllogism is a deductive 
argument consisting of three categorical propositions that is capable of being translated 
into standard form. For an argument to qualify as a categorical syllogism, all three state-
ments need not be standard-form categorical propositions; but if they are, the analysis 
is greatly simplified. For this reason, all of the syllogisms presented in the first four 
sections of this chapter will consist of statements that are in standard form. In later sec-
tions, techniques will be developed for translating non-standard-form  syllogisms into 
equivalent arguments that are in standard form.

After a categorical syllogism has been put into standard form, its validity or  invalidity 
may be determined through mere inspection of the form. The individual form of a syl-
logism consists of two factors: mood and figure. The mood of a categorical  syllogism 
consists of the letter names of the propositions that make it up. For example, if the major 
premise is an A proposition, the minor premise an O proposition, and the conclusion 
an E proposition, the mood is AOE. To determine the mood of a  categorical syllogism, 
one must first put the syllogism into standard form; the letter name of the statements 
may then be noted to the side of each. The mood of the syllogism is then designated by 
the order of these letters, reading the letter for the major premise first, the letter for the 
minor premise second, and the letter for the conclusion last.

The figure of a categorical syllogism is determined by the location of the two occur-
rences of the middle term in the premises. Four different arrangements are possible. If 
we let S represent the subject of the conclusion (minor term), P the predicate of the con-
clusion (major term), and M the middle term, and leave out the quantifiers and copulas, 
the four possible arrangements may be illustrated as follows:

Figure 1 Figure 2 Figure 3 Figure 4

M P P M M P P M

S M S M M S M S

S P S P S P S P

In the first figure the middle term is top left, bottom right; in the second, top right, 
 bottom right, and so on. Example:

No painters are sculptors.

Some sculptors are artists.

Therefore, some artists are not painters.

This syllogism is in standard form. The mood is EIO and the figure is four. The form of 
the syllogism is therefore designated as EIO-4.

To remember how the four figures are defined, imagine the four possible arrange-
ments of the middle term as depicting the outline of a shirt collar:

2

1 4

XX

X X

3
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The only problem with this device is that it may lead you to confuse the second figure 
with the third. To avoid this confusion, keep in mind that for these two figures the  
S and P terms go on the same “collar flap” as the middle term. These terms are repre-
sented by the X’s in the diagram. Thus, for Figure 2, the occurrences of the middle term 
are on the right side of the syllogism, and for Figure 3 they are on the left.

Since there are four kinds of categorical propositions and there are three categorical 
propositions in a categorical syllogism, there are 64 possible moods (4 × 4 × 4 = 64). 
And since there are four different figures, there are 256 different forms of categorical 
syllogisms (4 × 64 = 256).

Once the mood and figure of a syllogism is known, the validity of the syllogism can 
be determined by checking the mood and figure against a list of valid syllogistic forms. 
To do this, first adopt the Boolean standpoint and see if the syllogism’s form appears in 
the following table of unconditionally valid forms. If it does, the syllogism is valid from 
the Boolean standpoint. In other words, it is valid regardless of whether its terms denote 
actually existing things.

Unconditionally Valid Forms

Figure 1 Figure 2 Figure 3 Figure 4

AAA EAE IAI AEE

EAE AEE AI I IAI

AI I EIO OAO EIO

EIO AOO EIO

If the syllogism does not appear on the list of unconditionally valid forms, then adopt 
the Aristotelian standpoint and see if the syllogism’s form appears in the following table 
of conditionally valid forms. If it does, the syllogism is valid from the Aristotelian stand-
point on condition that a certain term (the “critical” term) denotes actually existing 
things. The required condition is stated in the last column.

Conditionally Valid Forms

Figure 1 Figure 2 Figure 3 Figure 4

Required

condition

AAI AEO AEO S exists

EAO EAO

AAI EAO M exists

EAO

AAI P exists

For example, the AAI-1 is valid from the Aristotelian standpoint if the subject of the 
conclusion (the minor term) denotes actually existing things. The EAO-3 is valid if the 
middle term denotes actually existing things. Thus, if we are given an AAI-1  syllogism 
and the minor term is “cats,” then the syllogism is valid from the Aristotelian  standpoint. 
But if the minor term is “unicorns,” then the syllogism is invalid. On the other hand, if 
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the minor term is “students who failed the exam” and we are not certain if there are any 
such students, then the syllogism is conditionally valid.

The relationship between the Aristotelian standpoint and the Boolean standpoint is 
illustrated in the following bar graph:
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Unconditionally
valid

Information conveyed by premises

15

24

The graph shows that when the premises of a syllogistic form are recognized as convey-
ing information about existence, an additional nine forms become valid.

Interestingly, during the Middle Ages logic students used to memorize a little poem 
that served as a rule of thumb for distinguishing valid from invalid syllogisms. The 
vowels in the words identified the mood, and the words “prioris,” “secundae,” and so 
on the figure.*

Barbara, Celarent, Darii, Ferioque prioris;

Cesare, Camestres, Festino, Baroco secundae;

Tertia, Darapti, Disamis, Datisi, Felapton,

Bocardo, Ferison habet: quarta insuper addit

Bramantip, Camenes, Dimaris, Fesapo, Fresison.

For example, the “Barbara” syllogism (this designation is still encountered today) 
is AAA-1, “Celarent” is EAE-1, and so on. This poem conforms substantially to the 
two tables given earlier, except that five forms have been left out. The reason these 
forms were left out is that the logicians of that time considered them weak: They draw 
a particular conclusion from premises that would support a (stronger) universal con-
clusion. For example, the weaker AAI-1 is left out in favor of the stronger AAA-1. 
Needless to say, few students today depend on this poem to distinguish valid from 
invalid syllogisms.

We have seen how, given the syllogism, we can obtain the mood and figure. But 
sometimes we need to go in the reverse direction: from the mood and figure to the 

*This poem appears for the first time in William of Sherwood’s Introductiones in Logicam, written ca. 1260, but it was 
probably not originally composed by him. See William Kneale and Martha Kneale, Development of Logic (Oxford: 
Clarendon Press, 1962), 232.
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syllogistic form. Suppose we are given the form EIO-4. To reconstruct the syllogistic 
form is easy. First use the mood to determine the skeleton of the form:

E No ______ are ______.

I Some ______ are ______.

O Some ______ are not ______.

Then use the figure to determine the arrangement of the middle terms:

E No ______ are M.

I Some M are ______.

O Some ______ are not ______.

Finally, supply the major and minor terms, using the letters S and P to designate the sub-
ject and predicate of the conclusion. The predicate of the conclusion is always repeated 
in the first premise, and the subject of the conclusion is repeated in the second premise:

E No P are M.

I Some M are S.

O Some S are not P.

EXERCISE 5.1 

I. The following syllogisms are in standard form. Identify the major, minor, and mid-
dle terms, as well as the mood and figure of each. Then use the two lists of valid 
syllogistic forms to determine whether each is valid from the Boolean standpoint, 
valid from the Aristotelian standpoint, or invalid.

 ★1. All neutron stars are things that produce intense gravity.
All neutron stars are extremely dense objects.
Therefore, all extremely dense objects are things that produce intense gravity.

 2. No insects that eat mosquitoes are insects that should be killed.
All dragonflies are insects that eat mosquitoes.
Therefore, no dragonflies are insects that should be killed.

 3. No environmentally produced diseases are inherited afflictions.
Some psychological disorders are not inherited afflictions.
Therefore, some psychological disorders are environmentally produced  
diseases.

 ★4. No people who mix fact with fantasy are good witnesses.
Some hypnotized people are people who mix fact with fantasy.
Therefore, some hypnotized people are not good witnesses.

 Complete exercises online for immediate feedback.
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 9. The unconditionally valid syllogistic forms are valid from both the Boolean 
and the Aristotelian standpoints.

 10. The conditionally valid syllogistic forms are invalid if the requisite condition is 
not fulfilled.

*Some textbooks present three-circle Venn diagrams with two circles on the top and one on the bottom. In our discussions 
we will present them the way John Venn himself drew them, with two circles on the bottom and one on the top. See his  
Symbolic Logic (London: Macmillan, 1881), 105, 114, 116.

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

5.2 Venn Diagrams

HOW LOGICAL ARE YOU? Imagine you are preparing a pizza for a group of individuals. Some want 
only cheese. Some want only pepperoni. Some want only veggies. Some want cheese and pepperoni. 
Some want cheese and veggies. Draw a diagram illustrating the simplest arrangement of these toppings. 

Find the answer on MindTap.

Venn diagrams provide the most intuitively evident and, in the long run, easiest to remem-
ber technique for testing the validity of categorical syllogisms. The technique is basically an 
extension of the one developed in Chapter 4 to represent the informational content of cat-
egorical propositions. Because syllogisms contain three terms, whereas propositions contain 
only two, the application of Venn diagrams to syllogisms requires three overlapping circles.

These circles should be drawn so that seven areas are clearly distinguishable within 
the diagram. The second step is to label the circles, one for each term. The precise order 
of the labeling is not critical, but we will adopt the convention of always assigning the 
lower-left circle to the subject of the conclusion, the lower-right circle to the predicate 
of the conclusion, and the top circle to the middle term. This convention is easy to  
remember because it conforms to the arrangement of the terms in a standard-form syl-
logism: The subject of the conclusion is on the lower left, the predicate of the conclusion 
is on the lower right, and the middle term is in the premises, above the conclusion.*

P

M

1

2 4

5 6 7

3

S
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Anything in the area marked “1” is an M but neither an S nor a P, anything in the area 
marked “2” is both an S and an M but not a P, anything in the area marked “3” is a mem-
ber of all three classes, and so on.

The test procedure consists of transferring the information content of the premises 
to the diagram and then inspecting the diagram to see whether it necessarily implies the 
truth of the conclusion. If the information in the diagram does do this, the argument is 
valid; otherwise it is invalid.

The use of Venn diagrams to evaluate syllogisms usually requires a little practice at 
first. Perhaps the best way of learning the technique is through illustrative examples, but 
a few pointers are needed first:

1. Marks (shading or placing an X) are entered only for the premises. No marks are 
made for the conclusion.

2. If the argument contains one universal premise, this premise should be entered first in 
the diagram. If there are two universal premises, either one can be done first.

3. When entering the information contained in a premise, one should concentrate on the 
circles corresponding to the two terms in the statement. While the third circle cannot 
be ignored altogether, it should be given only minimal attention.

4. When inspecting a completed diagram to see whether it supports a particular conclu-
sion, one should remember that particular statements assert two things. “Some S are P” 
means “At least one S exists and that S is a P”; “Some S are not P” means “At least one S 
exists and that S is not a P.”

5. When shading an area, one must be careful to shade all of the area in question.  
Examples:

Wrong:

Right:

6. The area where an X goes is always initially divided into two parts. If one of these parts 
has already been shaded, the X goes in the unshaded part. Examples:

Right:
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  If one of the two parts is not shaded, the X goes on the line separating the two parts. 
Examples:

Right:

This means that the X may be in either (or both) of the two areas—but it is not known 
which one.
7. An X should never be placed in such a way that it dangles outside of the diagram, and 

it should never be placed on the intersection of two lines.

Wrong: Wrong:

Boolean Standpoint

Because the Boolean standpoint does not recognize universal premises as having 
existential import, its approach to testing syllogisms is simpler and more general 
than that of the Aristotelian standpoint. Hence, we will begin by testing syllogisms 
from that standpoint and later proceed to the Aristotelian standpoint. Here is an 
example:

1. No P are M. EAE-2

 All S are M.

 No S are P.

Since both premises are universal, it makes no difference which premise we enter first 
in the diagram. To enter the major premise, we concentrate our attention on the M and 
P circles, which are highlighted with color:

P

M

S

No P are M.
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We now complete the diagram by entering the minor premise. In doing so, we concen-
trate our attention on the S and M circles, which are highlighted with color:

P

M

S

All S are M.

The conclusion states that the area where the S and P circles overlap is shaded. Inspec-
tion of the diagram reveals that this area is indeed shaded, so the syllogistic form is 
valid. Because the form is valid from the Boolean standpoint, it is unconditionally valid. 
In other words, it is valid regardless of whether its premises are recognized as having 
existential import.

Here is another example:

2. All M are P. AEE-1

 No S are M.

 No S are P.

Again, both premises are universal, so it makes no difference which premise we enter 
first in the diagram. To enter the major premise, we concentrate our attention on the M 
and P circles:

P

M

S

All M are P.

To enter the minor premise, we concentrate our attention on the M and S circles:

P

M

S

No S are M.
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Again, the conclusion states that the area where the S and P circles overlap is shaded. 
Inspection of the diagram reveals that only part of this area is shaded, so the syllogistic 
form is invalid.

Another example:

3. Some P are M. IAI-4

 All M are S. 

 Some S are P.

We enter the universal premise first. To do so, we concentrate our attention on the  
M and S circles:

P

M

S

All M are S.

To enter the particular premise, we concentrate our attention on the M and P circles. 
This premise tells us to place an X in the area where the M and P circles overlap.  
Because part of this area is shaded, we place the X in the remaining area:

P

M

S

Some P are M. X

The conclusion states that there is an X in the area where the S and P circles overlap. 
Inspection of the diagram reveals that there is indeed an X in this area, so the syllogistic 
form is valid.

The examples that follow are done in a single step.

P

M

S

4. All P are M.

     Some S are not M.

     Some S are not P.

AOO-2

X
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The universal premise is entered first. The particular premise tells us to place an X in the 
part of the S circle that lies outside the M circle. Because part of this area is shaded, we 
place the X in the remaining area. The conclusion states that there is an X that is inside 
the S circle but outside the P circle. Inspection of the diagram reveals that there is indeed 
an X in this area, so the syllogistic form is valid.

P

M

S

IAI-1

1

2
X

5. Some M are P.

     All S are M.

     Some S are P.

As usual, we enter the universal premise first. In entering the particular premise, we 
concentrate on the area where the M and P circles overlap. (For emphasis, this area is 
colored in the diagram.) Because this overlap area is divided into two parts (the areas 
marked “1” and “2”), we place the X on the line (arc of the S circle) that separates the 
two parts. The conclusion states that there is an X in the area where the S and P circles 
overlap. Inspection of the diagram reveals that the single X is dangling outside of this 
overlap area. We do not know if it is in or out. Thus, the syllogistic form is invalid.

P

M

S

AOO-1

1 2

X

6. All M are P.

     Some S are not M.

     Some S are not P.

In entering the particular premise, we concentrate our attention on the part of the S 
circle that lies outside the M circle (colored area). Because this area is divided into two 
parts (the areas marked “1” and “2”), we place the X on the line (arc of the P circle) sepa-
rating the two areas. The conclusion states that there is an X that is inside the S circle but 
outside the P circle. There is an X in the S circle, but we do not know whether it is inside 
or outside the P circle. Hence, the syllogistic form is invalid.

P

M

S

7. All M are P.

     All S are M.

     All S are P.

AAA-1
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This is the “Barbara” syllogism. The conclusion states that the part of the S circle that is 
outside the P circle is empty. Inspection of the diagram reveals that this area is indeed 
empty. Thus, the syllogistic form is valid.

P

M

S

8. Some M are not P.

     Some S are M.

     Some S are not P.

OIO-1

X
1

2

b

a
X

In this diagram no areas have been shaded, so there are two possible areas for each of 
the two X’s. The X from the first premise goes on the line (arc of the S circle) separat-
ing areas 1 and 2, and the X from the second premise goes on the line (arc of the P 
 circle) separating areas a and b. The conclusion states that there is an X that is inside 
the S circle but outside the P circle. We have no certainty that the X from the first 
premise is inside the S circle, and while the X from the second premise is inside the S 
circle, we have no certainty that it is outside the P circle. Hence, the syllogistic form 
is invalid.

When entering an X . . .

Look at the general area where the X goes. If neither of the sub-areas is 

shaded, put the X on the line (arc of circle) separating the two sub-areas.

We have yet to explain the rationale for placing the X on the boundary separating two 
areas when neither of the areas is shaded. Consider this syllogistic form:

P

M

S

No P are M.

Some S are not M.

Some S are P.

P

M

SP

X

M

Right:Wrong:Wrong:

S
X

X

In each of the three diagrams the content of the first premise is represented correctly. 
The problem concerns placing the X from the second premise. In the first diagram 
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the X is placed inside the S circle but outside both the M circle and the P circle. This 
diagram asserts: “At least one S is not an M and it is also not a P.” Clearly the dia-
gram says more than the premise does, and so it is incorrect. In the second diagram 
the X is placed inside the S circle, outside the M circle, and inside the P circle. This 
diagram asserts: “At least one S is not an M, but it is a P.” Again, the diagram says 
more than the premise says, and so it is incorrect. In the third diagram, which is 
done correctly, the X is placed on the boundary between the two areas. This diagram 
asserts: “At least one S is not an M, and it may or may not be a P.” In other words, 
nothing at all is said about P, and so the diagram represents exactly the content of 
the second premise.

Aristotelian Standpoint

For the syllogistic forms tested thus far, we have adopted the Boolean standpoint, which 
does not recognize universal premises as having existential import. We now shift to the 
Aristotelian standpoint, where existential import can make a difference to validity. To 
test a syllogism from the Aristotelian standpoint, we follow basically the same proce-
dure we followed in Section 4.6 to test immediate inferences:

1. Reduce the syllogism to its form and test it from the Boolean standpoint. If the form 
is valid, proceed no further. The syllogism is valid from both standpoints.

2. If the syllogistic form is invalid from the Boolean standpoint and has universal prem-
ises and a particular conclusion, then adopt the Aristotelian standpoint and look to see 
if there is a Venn circle that is completely shaded except for one area. If there is, enter a 
circled X in that area and retest the form.

3. If the syllogistic form is conditionally valid, determine if the circled X represents some-
thing that exists. If it does, the condition is fulfilled, and the syllogism is valid from the 
Aristotelian standpoint.

In regard to step 2, if the diagram contains no Venn circle completely shaded except 
for one area, then the syllogism is invalid from the Aristotelian standpoint. However, if 
it does contain such a Venn circle and the syllogism has a particular conclusion, then 
we place a circled X in the one unshaded area. This circled X represents the temporary 
assumption that the Venn circle in question is not empty.

In regard to step 3, if the circled X does not represent something that exists, then the 
syllogism is invalid. As we will see in Section 5.3, such syllogisms commit the existential 
fallacy from the Aristotelian standpoint.

The table of conditionally valid syllogistic forms presented in Section 5.1 names nine 
forms that are valid from the Aristotelian standpoint if a certain condition is fulfilled. 
The following syllogism has one of those forms:

9.  No fighter pilots are tank commanders.

All fighter pilots are courageous individuals.

Therefore, some courageous individuals are not tank commanders.
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First, we replace the terms with letters and test the syllogism from the Boolean  
standpoint:

T

F

C

No F are T.

All F are C.

Some C are not T.

EAO-3

The conclusion asserts that there is an X that is inside the C circle but outside the  
T circle. Inspection of the diagram reveals no X’s at all, so the syllogism is invalid from 
the Boolean standpoint. Proceeding to step 2, we adopt the Aristotelian standpoint and, 
noting that the conclusion is particular and that the F circle is all shaded except for one 
area, we enter a circled X in that area:

T

F

C

X

The diagram now indicates that the syllogism is conditionally valid, so we proceed to 
step 3 and determine whether the circled X represents something that actually exists. 
Since the circled X represents an F, and since F stands for fighter pilots, the circled X 
does represent something that exists. Thus, the condition is fulfilled, and the syllogism 
is valid from the Aristotelian standpoint.

The F circle in this diagram represents the critical term, first mentioned in connec-
tion with the table of conditionally valid forms in Section 5.1. The critical term is the 
term listed in the farthest right-hand column of that table. As the diagram shows, if 
the circle for the critical term has at least one member, then this member is necessarily 
also in the circle representing the subject of the conclusion (in this case C). This fact 
provides the basis for a definition of critical term. The critical term is the term in a 
categorical syllogism which, when it denotes at least one existing thing, guarantees that 
the subject of the conclusion denotes at least one existing thing.

Here is another example:

10. All reptiles are scaly animals.

 All currently living tyrannosaurs are reptiles.

 Therefore, some currently living tyrannosaurs are scaly animals.

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



292   CHAPTER 5 CATEGORICAL SYLLOGISMS

5

First we test the syllogism from the Boolean standpoint:

S

R

C

All R are S.

All C are R.

Some C are S.

AAI-1

The conclusion asserts that there is an X in the area where the C and S circles overlap. 
Since the diagram contains no X’s at all, the syllogism is invalid from the Boolean stand-
point. Proceeding to step 2, we adopt the Aristotelian standpoint. Then, after noticing 
that the conclusion is particular and that the C circle is all shaded except for one area, 
we enter a circled X in that area:

S

R

C

X

The diagram now indicates that the syllogism is conditionally valid, so we proceed 
to the third step and determine whether the circled X represents something that 
actually exists. Since the circled X represents a C, and C stands for currently living 
tyrannosaurs, the circled X does not represent something that actually exists. Thus, 
the condition is not fulfilled, and the syllogism is invalid. As we will see in the next 
section of this chapter, the syllogism commits the existential fallacy from the Aristo-
telian standpoint.

In determining whether the circled X stands for something that exists, we always 
look to the Venn circle that is all shaded except for one area. If the term correspond-
ing to that circle denotes existing things, then the circled X represents one of those 
things. In some diagrams, however, there may be two Venn circles that are all shaded 
except for one area, and each may contain a circled X in the unshaded area. In these 
cases we direct our attention only to the circled X needed to draw the conclusion. 
If that circled X stands for something that exists, the argument is valid; if not, it 
is invalid.

 Strengthen your understanding of the topic with the section’s Video Lecture.
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5.3 Rules and Fallacies

HOW LOGICAL ARE YOU? Suppose you hear the following argument: No adults are children; some 
teenagers are not adults; therefore, some teenagers are not children. How would you explain the flaw 
in this reasoning? Use a diagram consisting of two circles and an asterisk to assist in the explanation. 

Find the answer on MindTap.

The idea that valid syllogisms conform to certain rules was first expressed by Aristotle. 
Many such rules are discussed in Aristotle’s own account, but logicians of today gener-
ally settle on five or six.* If any one of these rules is violated, a specific formal fallacy 
is committed and, accordingly, the syllogism is invalid. Conversely, if none of the rules 
is broken, the syllogism is valid. These rules may be used as a convenient cross-check 
against the method of Venn diagrams. We will first consider the rules as they apply from 
the Boolean standpoint, and then shift to the Aristotelian standpoint.

Boolean Standpoint

Of the five rules presented in this section, the first two depend on the concept of 
 distribution, the second two on the concept of quality, and the last on the concept 
of quantity. In applying the first two rules, you may want to recall either of the two  
mnemonic devices presented in Chapter 4: “Unprepared Students Never Pass” and “Any 
Student Earning B’s Is Not On Probation.” These mnemonics help one remember that 
the four categorical propositions distribute their terms as follows:

Statement type Terms distributed

A subject

E subject, predicate

I none

O predicate

Here is the first rule.

Rule 1: The Middle Term Must Be Distributed at Least Once.

 Fallacy: Undistributed middle

 Example: All sharks are fish.

  All salmon are fish. 

  All salmon are sharks.

*Some texts include a rule stating that the three terms of a categorical syllogism must be used in the same sense 
throughout the argument. In our discussion, this requirement is included as part of the definition of standard-form 
categorical syllogism and is subsequently incorporated into the definition of categorical syllogism. See Section 5.1.
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In this standard-form categorical syllogism the middle term is “fish.” In both premises 
“fish” occurs as the predicate of an A proposition and therefore it is not distributed in 
either premise. Thus, the syllogism commits the fallacy of undistributed middle and 
is invalid. If the major premise were rewritten to read “All fish are sharks,” then “fish” 
would be distributed in that premise and the syllogism would be valid. But, of course, it 
would still be unsound because the rewritten premise would be false.

The logic behind Rule 1 may be explained by recounting how the middle term  
accomplishes its intended purpose, which is to provide a common ground between the 
subject and predicate terms of the conclusion. Let us designate the minor, major, and 
middle terms by the letters S, P, and M, respectively, and let us suppose that M is distrib-
uted in the major premise. By definition, P is related to the whole of the M class. Then, 
when the M class is related either in whole or in part to S, S and P necessarily become 
related. Analogous reasoning prevails if we suppose that M is distributed in the minor 
premise. But if M is undistributed in both premises, S and P may be related to differ-
ent parts of the M class, in which case there is no common ground for relating S and P. 
This is exactly what happens in our fish example. The terms “salmon” and “sharks” are 
related to different parts of the fish class, so no common ground exists for relating them.

Rule 2: If a Term Is Distributed in the Conclusion, Then It Must  

Be Distributed in a Premise.

 Fallacies: Illicit major; illicit minor

Examples: All horses are animals.

 Some dogs are not horses.

 Some dogs are not animals.

 All tigers are mammals.

 All mammals are animals.

 All animals are tigers.

In the first example the major term, “animals,” is distributed in the conclusion but  
not in the major premise, so the syllogism commits the fallacy of illicit major, or,  
more precisely, “illicit process of the major term.” In the second example the minor term, 
“animals,” is distributed in the conclusion but not in the minor premise. The second  
example therefore commits the fallacy of illicit minor, or “illicit process of the  
minor term.”

In applying this rule, one must always examine the conclusion first. If no terms are 
distributed in the conclusion, Rule 2 cannot be violated. If one or both terms in the con-
clusion are distributed, then the appropriate premise must be examined. If the term dis-
tributed in the conclusion is also distributed in the premise, then the rule is not violated. 
But, if the term is not distributed in the premise, the rule is violated and the syllogism is 
invalid. In applying Rule 2 (and also Rule 1), you may find it helpful to begin by marking 
all the distributed terms in the syllogism—either by circling them or by labeling them 
with a superscript letter “d.”

The logic behind Rule 2 is easy to understand. Let us once again designate the minor, 
major, and middle terms by the letters S, P, and M, respectively, and let us suppose that 
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a certain syllogism commits the fallacy of illicit major. The conclusion of that syllogism 
then makes an assertion about every member of the P class, but the major premise 
makes an assertion about only some members of the P class. Because the minor prem-
ise, by itself, says nothing at all about the P class, the conclusion clearly contains infor-
mation not contained in the premises, and the syllogism is therefore invalid. Analogous 
reasoning applies to the fallacy of illicit minor.

Rule 2 becomes intuitively plausible when it is recognized that distribution is a posi-
tive attribute. Granting this, an argument that has a term distributed in the  conclusion 
but not in the premises has more in the conclusion than it does in the premises and is 
therefore invalid. Of course, it is always permissible to have more in a premise than 
appears in the conclusion, so it is perfectly all right for a term to be distributed in a 
premise but not in the conclusion.

Rule 3: Two Negative Premises Are Not Allowed.

  Fallacy: Exclusive premises

Example: No fish are mammals.

 Some dogs are not fish.

 Some dogs are not mammals.

This syllogism may be seen as invalid because it has true premises and a false conclu-
sion. The defect stems from the fact that it has two negative premises.

On reflection, Rule 3 should be fairly obvious. Let S, P, and M once again designate 
the minor, major, and middle terms. Now, if the P class and the M class are separate 
either wholly or partially, and the S class and the M class are separate either wholly or 
partially, nothing is said about the relation between the S class and the P class. These 
two classes may be either distinct or identical in whole or in part. Venn diagrams may 
be used effectively to illustrate the fact that no conclusion can be validly drawn from 
two negative premises.

Rule 4: A Negative Premise Requires a Negative Conclusion, 

and a Negative Conclusion Requires a Negative Premise.

  Fallacy: Drawing an affirmative conclusion from a negative premise

or 

 Drawing a negative conclusion from affirmative premises

Examples: All crows are birds.

 Some wolves are not crows.

 Some wolves are birds.

 All triangles are three-angled polygons.

 All three-angled polygons are three-sided polygons.

 Some three-sided polygons are not triangles.

These arguments may be seen as invalid because each has true premises and a false 
conclusion. The first draws an affirmative conclusion from a negative premise, and the 
second draws a negative conclusion from affirmative premises.
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The logic behind Rule 4 may be seen as follows. If S, P, and M once again designate 
the minor, major, and middle terms, an affirmative conclusion always states that the 
S class is contained either wholly or partially in the P class. The only way that such 
a conclusion can follow is if the S class is contained either wholly or partially in the  
M class, and the M class wholly in the P class. In other words, it follows only when both 
premises are affirmative. But if, for example, the S class is contained either wholly or 
partially in the M class, and the M class is separate either wholly or partially from the 
P class, such a conclusion will never follow. Thus, an affirmative conclusion cannot be 
drawn from negative premises.

Conversely, a negative conclusion asserts that the S class is separate either  
wholly or partially from the P class. But if both premises are affirmative, they assert class 
inclusion rather than separation. Thus, a negative conclusion cannot be drawn from 
 affirmative premises.

As a result of the interaction of these first four rules, it turns out that no valid syl-
logism can have two particular premises. This result is convenient to keep in mind, 
because it allows us to identify as invalid any standard-form syllogism in which both 
premises start with “some.” Because it is logically derivable from the first four rules, a 
separate rule to this effect is not given here.

Rule 5: If Both Premises Are Universal, the Conclusion Cannot  

Be Particular.

  Fallacy: Existential fallacy

Example: All mammals are animals.

 All tigers are mammals.

 Some tigers are animals.

The example has two universal premises and a particular conclusion, so it violates 
Rule 5. It commits the existential fallacy from the Boolean standpoint. The reason the 
syllogism is invalid from the Boolean standpoint is that the conclusion asserts that  
tigers exist, whereas the premises make no such assertion. From the Boolean stand-
point, universal premises have no existential import.

In applying Rule 5, keep in mind that the existential fallacy is a fallacy that occurs 
when a syllogism is invalid merely because the premises lack existential import. Thus, if 
a syllogism is invalid for some other reason (that is, if it commits some other fallacy), it 
does not commit the existential fallacy. Hence, before deciding that a syllogism breaks 
Rule 5, make certain that no other rule is violated. If a syllogism does break one of the 
other four rules, Rule 5 does not apply.

Aristotelian Standpoint

Any categorical syllogism that breaks one of the first four rules is invalid from the  
Aristotelian standpoint. However, if a syllogism breaks only Rule 5, it is valid from the 
Aristotelian standpoint on condition that the critical term denotes at least one existing 
thing. (The critical term is the term listed in the farthest right-hand column of the table 
of conditionally valid syllogistic forms presented in Section 5.1.) In the example given 
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in connection with Rule 5, the critical term is “tigers,” and the syllogism breaks no other 
rules, so it is valid from the Aristotelian standpoint. The conclusion asserts that tigers 
exist, and from the Aristotelian standpoint the premises imply their existence. On the 
other hand, consider the following example:

All mammals are animals.

All unicorns are mammals.

Some unicorns are animals.

In this example, the critical term is “unicorns.” Since unicorns do not exist, the prem-
ises have no existential import from the Aristotelian standpoint. Thus, the syllogism 
is invalid from the Aristotelian standpoint, and it commits the existential fallacy from 
that standpoint. Of course, it also commits the existential fallacy from the Boolean 
standpoint.

In addition to consulting the table of conditionally valid forms, one way of identify-
ing the critical term is to draw a Venn diagram. The critical term is the one that corre-
sponds to the circle that is all shaded except for one area. In the case of two such circles, 
it is the one that corresponds to the Venn circle containing the circled X on which the 
conclusion depends. Another way of identifying the critical term is through examina-
tion of the distributed terms in the syllogism. The critical term is the one that is super-
fluously distributed. In other words, it is the term that, in the premises, is distributed in 
more occurrences than is necessary for the syllogism to obey the first two rules. Here 
are three examples:

All Md are P. No Md are P d. All P d are M.

All Sd are M. All Md are S. All Md are S.

Some S are P. Some S are not P d. Some S are P.

The distributed terms are tagged with a superscript “d.” In the first syllogism, M must 
be distributed to satisfy Rule 1, but S, in the second premise, need not be distributed 
to satisfy any rule. Thus, by the superfluous distribution rule, S is the term that must  
denote actually existing things for the syllogism to be valid from the Aristotelian stand-
point. In the second syllogism, P must be distributed in the first premise to satisfy Rule 2,  
and M must be distributed once to satisfy Rule 1; but M is distributed twice. Thus, 
M is the term that must denote existing things for the syllogism to be valid from the 
Aristotelian standpoint. In the third syllogism, M must be distributed to satisfy Rule 1,  
but P need not be distributed to satisfy any rule. Thus, in this syllogism, P is the  
critical term.

You may recall that the existential fallacy from the Boolean standpoint first appeared 
in Section 4.3, where it arose in connection with the modern square of opposition. Also, 
the existential fallacy from the Aristotelian standpoint first appeared in Section 4.5,  
where it arose in connection with the traditional square of opposition. The two versions 
of the existential fallacy that appear in connection with Rule 5 stem from the same mis-
take as it relates to categorical syllogisms.

Finally, if you turn to the table of conditionally valid forms in Section 5.1, you will 
see that all of the forms listed there break Rule 5. All of them have universal premises 
and a particular conclusion, and they break no other rule. Thus, all of them commit 
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the existential fallacy from the Boolean standpoint. But if the Aristotelian standpoint 
is adopted and the critical term refers to something that does not exist, the Aristotelian 
standpoint gives exactly the same results as the Boolean. (See Section 4.3.) Thus, under 
these conditions, all of the syllogistic forms in the conditionally valid table commit the 
existential fallacy from the Aristotelian standpoint as well.

Proving the Rules

The foregoing discussion has shown that if a syllogism breaks any one of the five rules, 
it cannot be valid from the Boolean standpoint. Thus, we have shown that each of the 
rules is a necessary condition for validity. The question remains, however, whether a syl-
logism’s breaking none of the rules is a sufficient condition for validity. In other words, 
does the fact that a syllogism breaks none of the rules guarantee its validity? The answer 
to this question is “yes,” but unfortunately there appears to be no quick method for 
proving this fact. Therefore, if you are willing to take your instructor’s word for it, you 
may stop reading this section now and proceed to the exercises. The proof that follows 
is somewhat tedious, and it proceeds by considering four classes of syllogisms having 
A, E, I, and O propositions for their conclusions.

Let us first suppose we are given a valid syllogism having an A proposition for its 
conclusion. Once again, suppose that P, S, and M designate the major, minor, and mid-
dle terms, respectively. Then, by Rules 1 and 2, both M and S are distributed in the 
premises. Further, by Rule 4, both premises are affirmative. Now, since I propositions 
distribute neither term, and A propositions distribute only one term, both premises 
must be A propositions, and S must be distributed in one and M in the other. Accord-
ingly, the premises are “All S are M” and “All M are P.” If we now combine these premises 
with the conclusion, “All S are P,” we can determine by simple reasoning or a Venn dia-
gram that the syllogism is valid. Note that only Rules 1, 2, and 4 were used in producing 
this first step in our proof, but the resulting syllogism obeys the unused rules as well.  
A similar process applies to the steps that follow.

Next, we consider a syllogism having an E proposition for its conclusion. By Rules 1 
and 2, all three terms are distributed in the premises, and by Rules 3 and 4, one premise 
is negative and the other affirmative. Because three terms are distributed in the premises 
and there are only two premises, one of the premises must distribute two terms. Accord-
ingly, this premise must be an E proposition. Furthermore, the other premise, which is 
affirmative and which distributes the third term, must be an A proposition. From this 
we conclude that there are four possible sets of premises: “All S are M ” and “No M are P ” 
(or its converse), and “All P are M ” and “No M are S” (or its converse). Since converting 
an E proposition has no effect on validity, we may ignore the converse of these proposi-
tions. If we now combine the two given sets of premises with the conclusion, “No S are 
P,” simple reasoning or a pair of Venn diagrams will establish the validity of the two 
resulting syllogisms.

Next, consider a syllogism having an I proposition for its conclusion. By Rule 1, M 
is distributed in at least one premise, and by Rule 4, both premises are affirmative. Fur-
ther, by Rule 5, both premises cannot be universal. Thus, at least one premise is an I 
proposition. However, since the other premise distributes a term, that premise must 
be an A proposition. Accordingly, the four possible sets of premises are “All M are S” 
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and “Some M are P ” (or its converse), and “All M are P ” and “Some M are S” (or its  
converse). Again, since converting an I proposition has no effect on validity, we may 
ignore the converse of these propositions. Then if we combine the two given pairs of 
premises with the conclusion, “Some S are P,” simple reasoning or a pair of Venn dia-
grams will establish the validity of the two resulting syllogisms.

Last, we consider a syllogism having an O proposition for its conclusion. By Rules 1 
and 2, both M and P are distributed in the premises. Also, by Rules 3 and 4, one premise 
is negative and the other affirmative, and by Rule 5, both premises cannot be universal. 
However, both premises cannot be particular (I and O), because then only one term 
would be distributed. Therefore, the premises are either A and O or E and I. In regard 
to the first of these alternatives, either M is the subject of the A statement and P is the 
predicate of the O, or P is the subject of the A statement and M is the predicate of the O.  
This gives the premises as “All M are S” and “Some M are not P,” and “All P are M ” and 
“Some S are not M.” When these pairs of premises are combined with the conclusion, 
“Some S are not P,” simple reasoning or a pair of Venn diagrams will establish the valid-
ity of the two resulting syllogisms. Finally, considering the other alternative (E and I), 
the resulting four sets of premises are “No M are P” (or its converse) and “Some M are 
S” (or its converse). Again ignoring the converted propositions, simple reasoning or a 
Venn diagram will establish the validity of the single resulting syllogism.

This procedure proves that the five rules collectively provide a sufficient condition for 
the validity of any syllogism from the Boolean standpoint. Since eight distinct inferences 
or Venn diagrams were needed to accomplish it, this shows that there are really only 
eight significantly distinct syllogisms that are valid from the Boolean standpoint. The 
other seven are variations of these that result from converting one of the premises. For 
syllogisms having particular conclusions and universal premises about existing things, 
an analogous procedure can be used to prove that the first four rules collectively provide 
a sufficient condition for the validity of any syllogism from the Aristotelian standpoint.

 Strengthen your understanding of the topic with the section’s Video Lectures.

EXERCISE 5.3 

I. Reconstruct the following syllogistic forms and use the five rules for syllogisms to 
determine if they are valid from the Boolean standpoint, conditionally valid from 
the Aristotelian standpoint, or invalid. For those that are conditionally valid, iden-
tify the condition that must be fulfilled. For those that are invalid from either the 
Boolean or Aristotelian standpoint, name the fallacy or fallacies committed. Check 
your answers by constructing a Venn diagram for each.

 Complete exercises online for immediate feedback.
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5.4 Reducing the Number of Terms

HOW LOGICAL ARE YOU? Suppose you have just landed a job as a barista. Your first customer 
asks you for a latte made with milk that contains no fat. The customer also asks that you leave off the 
whipped cream and make the drink with coffee that contains no caffeine. How would you shorten the 
description of this order so you can write it on the cup? 

Find the answer on MindTap.

Categorical syllogisms, as they occur in ordinary spoken and written expression, are 
seldom phrased according to the precise norms of the standard-form syllogism. Some-
times quantifiers, premises, or conclusions are left unexpressed, chains of syllogisms 
are strung together into single arguments, and terms are mixed together with their  
negations in a single argument. The final four sections of this chapter are concerned 
with developing techniques for reworking such arguments in order to render them test-
able by Venn diagrams or by the rules for syllogisms.

In this section we consider arguments that contain more than three terms but that 
can be modified to reduce the number of terms to three. Consider the following:

All photographers are non-writers.

Some editors are writers.

Therefore, some non-photographers are not non-editors.

This syllogism is clearly not in standard form because it has six terms: “photogra-
phers,” “editors,” “writers,” “non-photographers,” “non-editors,” and “non-writers.” 
But because three of the terms are complements of the other three, the number of 
terms can be reduced to a total of three, each used twice in distinct propositions. To 
accomplish the reduction, we can use the three operations of conversion, obversion, 
and contraposition discussed in Chapter 4. But, of course, since the reworked syllo-
gism must be equivalent in meaning to the original one, we must use these operations 
only on the kinds of statements for which they yield logically equivalent results. That 
is, we must use conversion only on E and I statements and contraposition only on  
A and O statements. Obversion yields logically equivalent results for all four kinds of 
categorical statements.

Let us rewrite our six-term argument using letters to represent the terms, and then obvert 
the first premise and contrapose the conclusion in order to eliminate the negated letters:

 Symbolized argument Reduced argument

 All P are non-W. No P are W.

 Some E are W. Some E are W.

 Some non-P are not non-E. Some E are not P.

Because the first premise of the original argument is an A statement and the conclusion 
an O statement, and because the operations performed on these statements yield logi-
cally equivalent results, the reduced argument is equivalent in meaning to the original 
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s a child, Saul Kripke demonstrated prodigious 

intellectual abilities. By the age of ten he had 

read all the plays of Shakespeare, and he dis-

covered algebra, which he said he could have invented 

on his own. By fourteen he had mastered geometry 

and calculus and became deeply involved in philoso-

phy. At seventeen he wrote a paper, published in the 

prestigious Journal of Symbolic Logic, that introduced 

a completeness theorem for modal logic. Legend has 

it that when this paper reached the attention of the 

Harvard mathematics department, someone there 

invited him to apply for a teaching position. He replied, 

“My mother said that I should finish high school and go 

to college first.” Today Kripke is considered by many to 

be the world’s greatest living philosopher and logician.

Saul Kripke was born the son of a rabbi in Bay 

Shore, New York , in 1940. He attended public grade 

school and high school in Omaha, Nebraska, and then 

Harvard University where, during his sophomore 

year, he taught a graduate-level course at MIT. In 1962 

he graduated summa cum laude with a bachelor’s 

degree in mathematics. After that, instead of going 

to graduate school, he simply began teaching—first 

at Harvard, then 

Rockefeller Univer-

sity, then Princeton 

University, and fi-

nally CUNY Gradu-

ate Center. He has 

received honorary 

degrees from sev-

eral universities, and 

in 2001 he received 

the Schock Prize 

(comparable to the 

Nobel Prize) in Logic 

and Philosophy.

Kripke is universally hailed for his work in modal 

logic where, in addition to proving its formal com-

pleteness, he created a semantics, now called Kripke 

semantics, in which a proposition is said to be neces-

sarily true when it holds in all possible worlds and pos-

sibly true when it holds in some possible world. Also, 

his book Naming and Necessity made groundbreaking 

contributions to the philosophy of language by intro-

ducing a new theory of reference for proper names.
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argument. The reduced argument is in standard syllogistic form and may be evaluated 
either with a Venn diagram or by the five rules for syllogisms. The application of these 
methods indicates that the reduced argument is valid. We conclude, therefore, that the 
original argument is also valid.

It is not necessary to eliminate the negated terms in order to reduce the number of 
terms. It is equally effective to convert certain non-negated terms into negated ones. 
Thus, instead of obverting the first premise of the example argument and contraposing 
the conclusion, we could have contraposed the first premise and converted and then 
obverted the second premise. The operation is performed as follows:

 Symbolized argument Reduced argument

 All P are non-W. All W are non-P.

 Some E are W. Some W are not non-E.

 Some non-P are not non-E. Some non-P are not non-E.
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The reduced argument is once again equivalent to the original one, but now we must 
reverse the order of the premises to put the syllogism into standard form:

 Some W are not non-E.

 All W are non-P.

 Some non-P are not non-E.

When tested with a Venn diagram or by means of the five rules, this argument will, of 
course, also be found valid, and so the original argument is valid. When using a Venn 
diagram, no unusual method is needed; the diagram is simply lettered with the three 
terms “W,” “non-E,” and “non-P.”

The most important point to remember in reducing the number of terms is that 
conversion and contraposition must never be used on statements for which they yield 
undetermined results. That is, conversion must never be used on A and O statements, 
and contraposition must never be used on E and I statements. The operations that are 
allowed are summarized as follows:

Conversion: No A are B. No B are A.
Some A are B. Some B are A.

Obversion: All A are B. No A are non-B.

No A are B. All A are non-B.

Some A are B. Some A are not non-B.

Some A are not B. Some A are non-B.

Contraposition: All A are B. All non-B are non-A.
Some A are not B. Some non-B are not non-A.

EXERCISE 5.4 

I. Rewrite the following arguments using letters to represent the terms, reduce the 
number of terms, and put the arguments into standard form. Then test the new 
forms with Venn diagrams or by means of the five rules for syllogisms to determine 
the validity or invalidity of the original arguments.

 ★1. Some intelligible statements are true statements, because all unintelligible 
statements are meaningless statements and some false statements are meaning-
ful statements.

 2.  Some people who do not regret their crimes are convicted murderers, so some 
convicted murderers are people insusceptible of being reformed, since all peo-
ple susceptible of being reformed are people who regret their crimes.

 3.  All Peace Corps volunteers are people who have witnessed poverty and desola-
tion, and all people insensitive to human need are people who have failed to 

 Complete exercises online for immediate feedback.
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witness poverty and desolation. Thus, all Peace Corps volunteers are people 
 sensitive to human need.

 ★4.  Some unintentional killings are not punishable offenses, inasmuch as all cases 
of self-defense are unpunishable offenses, and some intentional killings are 
cases of self-defense.

 5.  All aircraft that disintegrate in flight are unsafe planes. Therefore, no poorly 
maintained aircraft are safe planes, because all well-maintained aircraft are air-
craft that remain intact in flight.

 6.  No objects that sink in water are chunks of ice, and no objects that float in 
water are things at least as dense as water. Accordingly, all chunks of ice are 
things less dense than water.

 ★7.  Some proposed flights to Mars are inexpensive ventures, because all  
unmanned space missions are inexpensive ventures, and some proposed flights 
to Mars are not manned space missions.

 8.  All schools driven by careerism are institutions that do not emphasize liberal 
arts. It follows that some universities are not institutions that  emphasize liberal 
arts, for some schools that are not driven by careerism are universities.

 9.  No cases of encephalitis are infections easily curable by drugs, since all diseases 
that infect the brain are infections not easily curable by drugs, and all diseases 
that do not infect the brain are cases other than encephalitis.

 ★10. Some foreign emissaries are people without diplomatic immunity, so some peo-
ple invulnerable to arrest and prosecution are foreign emissaries, because no peo-
ple with diplomatic immunity are people vulnerable to arrest and prosecution.

II. Create a categorical syllogism about people that contains two negated terms. Then 

reduce the number of terms so the syllogism is in standard form. Finally, test the 

syllogism for validity using either the Venn-diagram method or the rules method.

55

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

5.5 Ordinary Language Arguments

HOW LOGICAL ARE YOU? Suppose you are afraid you might not pass your communications stud-
ies class, so you decide to speak to the instructor. The instructor tells you: “You won’t pass the course 
unless you pass the final exam. But surely you will pass the final exam; it’s fairly easy. Thus, you will pass 
the course.” Should this response from the instructor allow you to rest more easily? Why or why not? 

Find the answer on MindTap.
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Many arguments that are not standard-form categorical syllogisms as written can be 
translated into standard-form syllogisms. In doing so we often use techniques developed 
in the last section of Chapter 4—namely, inserting quantifiers, modifying subject and 
predicate terms, and introducing copulas. The goal, of course, is to produce an argument 
consisting of three standard-form categorical propositions that contain a total of three 
different terms, each of which occurs twice in distinct propositions. Once translated, the 
argument can be tested by means of a Venn diagram or the rules for syllogisms.

Since the task of translating arguments into standard-form syllogisms involves not only 
converting the component statements into standard form but adjusting these statements 
one to another so that their terms occur in matched pairs, a certain amount of practice 
may be required before it can be done with facility. In reducing the terms to three matched 
pairs it is often helpful to identify some factor common to two or all three propositions 
and to express this common factor through the strategic use of parameters. For example, 
if all three statements are about people, the term “people” or “people identical to” might 
be used; or if they are about times or places, the term “times” or “times identical to” or the 
term “places” or “places identical to” might be used. Here is an example:

Whenever people put off marriage until they are older, the divorce rate decreases.  

Today, people are putting off marriage until they are older. Therefore, the divorce rate 

is decreasing today.

The temporal adverbs “whenever” and “today” suggest that “times” should be used as 
the common factor. Following this suggestion, we have this:

All times people put off marriage until they are older are times the divorce rate decreases.  

All present times are times people put off marriage until they are older. Therefore, all 

present times are times the divorce rate decreases.

This is a standard-form categorical syllogism. Notice that each of the three terms is 
matched with an exact duplicate in a different proposition. To obtain such a match, it is 
sometimes necessary to alter the wording of the original statement just slightly. Now if 
we adopt the convention

M = times people put off marriage until they are older

D = times the divorce rate decreases

P = present times

the syllogism may be symbolized as follows:

All M are D.

All P are M.

All P are D.

This is the so-called “Barbara” syllogism and is, of course, valid. Here is another  
example:

Boeing must be a manufacturer because it hires riveters, and any company that hires 

riveters is a manufacturer.
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For this argument the parameter “companies” suggests itself:

All companies identical to Boeing are manufacturers, because all companies identical 

to Boeing are companies that hire riveters, and all companies that hire riveters are 

manufacturers.

The first statement, of course, is the conclusion. When the syllogism is written in  
standard form, it will be seen that it has, like the previous syllogism, the form AAA-1.

Here is another example:

If a piece of evidence is trustworthy, then it should be admissible in court. Polygraph tests 

are not trustworthy. Therefore, they should not be admissible in court.

To translate this argument, using a single common factor is not necessary:

All trustworthy pieces of evidence are pieces of evidence that should be admissible in 

court. No polygraph tests are trustworthy pieces of evidence. Therefore, no polygraph 

tests are pieces of evidence that should be admissible in court.

This syllogism commits the fallacy of illicit major and is therefore invalid.
As was mentioned in Section 4.7, arguments containing an exceptive proposition 

must be handled in a special way. Let us consider one that contains an exceptive propo-
sition as a premise:

All of the jeans except the Levi’s are on sale. Therefore, since the Calvin Klein jeans are 

not Levi’s, they must be on sale.

The first premise is translated as two conjoined categorical propositions: “No Levi’s 
are jeans on sale,” and “All jeans that are not Levi’s are jeans on sale.” These give rise to 
two syllogisms:

No Levi’s are jeans on sale.

No Calvin Klein jeans are Levi’s.

Therefore, all Calvin Klein jeans are jeans on sale.

All jeans that are not Levi’s are jeans on sale.

No Calvin Klein jeans are Levi’s.

Therefore, all Calvin Klein jeans are jeans on sale.

The first syllogism, which is in standard form, is invalid because it has two negative 
premises. The second one, on the other hand, is not in standard form, because it has 
four terms. If the second premise is obverted, so that it reads “All Calvin Klein jeans are 
jeans that are not Levi’s,” the syllogism becomes an AAA-1 standard-form syllogism, 
which is valid.

Each of these two syllogisms may be viewed as a pathway in which the conclusion of 
the original argument might follow necessarily from the premises. Since it does follow 
via the second syllogism, the original argument is valid. If both of the resulting syllo-
gisms turned out to be invalid, the original argument would be invalid.
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 15. Autistic children are occasionally helped by aversion therapy. But aversion 
therapy is sometimes inhumane. Thus, autistic children are sometimes helped 
by inhumane therapy.

II. Create two arguments—one about desserts, the other about beverages—each of 

which contains two or more of the following words: “whoever,” “whenever,” “only,” 

“the only,” “not every,” “if,” “any,” “only if,” “a few,” “there is,” “none but.” Then, trans-

late your arguments into standard-form syllogisms and test each for validity using 

a Venn diagram or the rules method.

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

5.6 Enthymemes

HOW LOGICAL ARE YOU? Given the following argument: “The number of campus shootings has 
increased sharply in recent years. Therefore, if we want to address this kind of gun violence, we must 
enact stricter gun-control laws.” This argument is missing a premise. What is it? 

Find the answer on MindTap.

An enthymeme is an argument that is expressible as a categorical syllogism but that is 
missing a premise or a conclusion. Examples:

The corporate income tax should be abolished; it encourages waste and high prices.

Animals that are loved by someone should not be sold to a medical laboratory, and lost 

pets are certainly loved by someone.

The first enthymeme is missing the premise “Whatever encourages waste and high 
prices should be abolished,” and the second is missing the conclusion “Lost pets should 
not be sold to a medical laboratory.”

Enthymemes occur frequently in ordinary spoken and written English for several 
reasons. Sometimes it is simply boring to express every statement in an argument. The 
listener or reader’s intelligence is called into play when he or she is required to supply a 
missing statement, thereby sustaining his or her interest. On other occasions the argu-
er may want to slip an invalid or unsound argument past an unwary listener or reader, 
and this aim may be facilitated by leaving a premise or conclusion out of the picture.

Many enthymemes are easy to convert into syllogisms. The reader or listener must 
first determine what is missing, whether it is a premise or conclusion, and then in-
troduce the missing statement with the aim of converting the enthymeme into a good 
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argument. Attention to indicator words will often provide the clue as to the nature of 
the missing statement, but a little practice can render this task virtually automatic. The 
missing statement need not be expressed in categorical form; expressing it in the general 
context of the other statements is sufficient and is often the easier alternative. Once this 
is done, the entire argument may be translated into categorical form and then tested 
with a Venn diagram or by the rules for syllogisms. Example:

Venus completes its orbit in less time than the earth, because Venus is closer to the sun.

Missing premise: Any planet closer to the sun completes its orbit in less time than the earth.

Translating this argument into categorical form, we have

All planets closer to the sun are planets that complete their orbit in less time than the earth.

All planets identical to Venus are planets closer to the sun.

All planets identical to Venus are planets that complete their orbit in less time than the earth.

This syllogism is valid (and sound).
Any enthymeme (such as the one about Venus) that contains an indicator word is 

missing a premise. This may be seen as follows. If an enthymeme contains a conclusion 
indicator, then the conclusion follows it, which means that the missing statement is a 
premise. On the other hand, if the enthymeme contains a premise indicator, then the 
conclusion precedes it, which means, again, that the missing statement is a premise.

If, however, an enthymeme contains no indicator words at all (such as the two en-
thymemes at the beginning of this section), then the missing statement could be either 
a premise or a conclusion. If the two given statements are joined by a word such as “and,” 
“but,” “moreover,” or some similar conjunction, the missing statement is usually a conclu-
sion. If not, the first statement is usually the conclusion, and the missing statement is a 
premise. To test this latter alternative, it may help to mentally insert the word “because” be-
tween the two statements. If this insertion makes sense, the missing statement is a premise.

After the nature of the missing statement has been determined, the next task is to 
write it out. To do so, one must first identify its terms. This can be done by taking ac-
count of the terms that are given. Two of the terms in the given statements will match 
up with each other. Once this pair of terms is found, attention should be focused on the 
other two terms. These are the ones that will be used to form the missing statement. In 
constructing the missing statement, attention to the rules for syllogisms may be help-
ful (if the resulting syllogism is to be valid). For example, if the missing statement is a 
conclusion and one of the given premises is negative, the missing conclusion must be 
negative. Or if the missing statement is a premise and the stated conclusion is universal, 
the missing premise must be universal.

The enthymemes that we have considered thus far have been fairly straightforward. 
The kinds of enthymemes that occur in letters-to-the-editor columns of magazines 
and newspapers often require a bit more creativity to convert into syllogisms. Consider 
the following:

The motorcycle has served as basic transportation for the poor for decades. It deserves 

to be celebrated.

(William B. Fankboner)
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The conclusion is the last statement, and the missing premise is that any vehicle that has 
served as basic transportation for the poor for decades deserves to be celebrated. The 
enthymeme may be written as a standard-form syllogism as follows:

All vehicles that have served as basic transportation for the poor for decades are  

vehicles that deserve to be celebrated.

All vehicles identical to the motorcycle are vehicles that have served as basic transporta-

tion for the poor for decades.

Therefore, all vehicles identical to the motorcycle are vehicles that deserve to be celebrated.

The syllogism is valid and arguably sound. Here is another example:

I know several doctors who smoke. In a step toward my own health, I will no longer be 

their patient. It has occurred to me that if they care so little about their own health, how 

can they possibly care about mine?

( Joan Boyer)

In this argument the author draws three connections: the connection between doctors’ 
smoking and doctors’ caring about their own health, between doctors’ caring about 
their own health and doctors’ caring about the author’s health, and between doctors’ 
caring about the author’s health and doctors who will have the author as a patient. Two 
arguments are needed to express these connections:

All doctors who smoke are doctors who do not care about their own health.

All doctors who do not care about their own health are doctors who do not care about 

my health.

Therefore, all doctors who smoke are doctors who do not care about my health.

And,

All doctors who smoke are doctors who do not care about my health.

All doctors who do not care about my health are doctors who will not have me  

as a patient.

Therefore, all doctors who smoke are doctors who will not have me as a patient.

Notice that the conclusion of the first argument becomes a premise in the second argu-
ment. To put these arguments into final standard form, the order of the premises must 
be reversed. Both arguments are valid, but probably not sound.

EXERCISE 5.6 

I. In the following enthymemes, determine whether the missing statement is a prem-
ise or a conclusion. Then supply the missing statement, attempting whenever pos-
sible to convert the enthymeme, into a valid argument. The missing statement need 
not be expressed as a standard-form categorical proposition.

 Complete exercises online for immediate feedback.
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“Well, of course it does,” says Lara. “But what about money? Kids cost a fortune. Food, 

clothing, medical bills, and a college education will leave us constantly broke. Can we be 

happy like that? And what about my career? I have goals, just like you. If I’m constantly 

pregnant or taking care of little kids, I’ll never achieve them. I can’t possibly be happy if 

that happens.”

“No,” Tad says. “We’d have to work that out. As we grow older, though, think about 

what our lives will be like without any children. We’ll be lonely and cut off, with no one to 

call us and no grandchildren to visit us. Does that sound like happiness to you?”

“Ha!” Lara says. “You assume that the kids will eventually leave the house. You forget 

that we live in the age of boomerang offspring. After they finish school, they come back 

home to live, and you never get rid of them. How does that grab you?”

“Well, we didn’t stay around long after college. I think when we decided to leave the 

nest and get married, we made our parents truly happy.”

“Yeah,” Lara replies. “I think we did. So maybe we’ve proved your case. Some kids, at 

least, end up making their parents happy.”

5
  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 

Aplia folder.

5.7 Sorites

HOW LOGICAL ARE YOU? The following activities are components of a familiar task. List them 
in the order in which they are usually performed to accomplish the intended result: Remove flat tire 
from hub. Remove lug nuts from hub bolts. Place flat tire in trunk. Engage emergency brake. Replace 
lug nuts on hub bolts. Jack up car. Use jack to lower car. Install inflated tire on hub. Working a sorites 
involves a similar organizing procedure. 

Find the answer on MindTap.

A sorites is a chain of categorical syllogisms in which the intermediate conclusions have 
been left out. The name is derived from the Greek word soros, meaning “heap,” and is 
pronounced “sōrītëz,” with the accent on the second syllable. The plural form is also 
“sorites.” Here is an example:

All bloodhounds are dogs.

All dogs are mammals.

No fish are mammals.

Therefore, no fish are bloodhounds.

The first two premises validly imply the intermediate conclusion “All bloodhounds are 
mammals.” If this intermediate conclusion is then treated as a premise and put together 
with the third premise, the final conclusion follows validly. The sorites is thus composed 
of two valid categorical syllogisms and is therefore valid. The rule in evaluating a sorites 
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is based on the idea that a chain is only as strong as its weakest link. If any of the com-
ponent syllogisms in a sorites is invalid, the entire sorites is invalid.

A standard-form sorites is one in which each of the component propositions is in stan-
dard form, each term occurs twice, the predicate of the conclusion is in the first premise, 
and each successive premise has a term in common with the preceding one.* The sorites 
in the example is in standard form. Each of the propositions is in standard form, each term 
occurs twice; the predicate of the conclusion, “bloodhounds,” is in the first premise; the 
other term in the first premise, “dogs,” is in the second premise, and so on.

We will now introduce two techniques for testing a sorites for validity. The first 
technique involves three steps: (1) put the sorites into standard form, (2) introduce the 
intermediate conclusions, and (3) test each component syllogism for validity. If each 
component is valid, the sorites is valid. Consider the following sorites form:

No B are C.

Some E are A.

All A are B.

All D are C.

Some E are not D.

To put the sorites form into standard form, the premises must be rearranged. To do this 
find the premise that contains the predicate of the conclusion and write it first. Then 
find the premise that contains the other term in the first premise and write it second. 
Continue in this way until all the premises are listed:

All D are C.

No B are C.

All A are B.

Some E are A.

Some E are not D.

Next, the intermediate conclusions are drawn. Venn diagrams are useful in performing 
this step, and they serve simultaneously to check the validity of each component syllogism:

D

A

E

All D are C.

No B are C.

All A are B.

Some E are A.

Some E are not D.

(1) No B are D.

D

B

AD

C

B

X

(2) No A are D.
(3) Some E are not D.

*Actually, there are two definitions of standard-form sorites: the Goclenian and the Aristotelian. The one given here 
is the Goclenian. In the Aristotelian version, the premises are arranged so that the subject of the conclusion occurs in 
the first premise.
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The first intermediate conclusion, “No B are D,” is drawn from the first two premises. 
The second, “No A are D,” is drawn from the first intermediate conclusion and the third 
premise. And the third conclusion, which is identical to the final conclusion, is drawn 
from the second intermediate conclusion and the fourth premise. Since all conclusions 
are drawn validly, the sorites is valid. On the other hand, if at some step in the procedure 
no conclusion can be drawn, the sorites is invalid.

The second technique for testing the validity of a sorites is faster and simpler than 
the first one because it does not require that the intermediate conclusions be derived. 
This second technique consists in applying five rules that closely resemble the rules for 
syllogisms. The rules are as follows:

Rule 1: Each of the middle terms must be distributed at least once.

Rule 2:  If a term is distributed in the conclusion, then it must be distributed in a premise.

Rule 3: Two negative premises are not allowed.

Rule 4:  A negative premise requires a negative conclusion, and a negative conclusion 

requires a negative premise.

Rule 5: If all the premises are universal, the conclusion cannot be particular.

Rule 1 refers to the “middle terms” in the sorites. These are the terms that occur in 
matched pairs in the premises. The conclusion referred to in Rules 2, 4, and 5 is the final 
conclusion of the sorites. Also, as with categorical syllogisms, if a sorites breaks only 
Rule 5, it is valid from the Aristotelian standpoint on condition that its critical term 
refers to at least one existing thing.

The critical term can be identified in the same way as it is for categorical syllogisms. 
There are three possible approaches. By entering the mood and figure of the last com-
ponent syllogism of the sorites into the table of conditionally valid forms in Section 5.1,  
the critical term is given in the farthest right-hand column. Applying the superfluous 
distribution rule, the critical term is the term in the premises that is distributed in more 
occurrences than is necessary for the sorites to obey the first two rules. And in the Venn 
diagram for the final component syllogism of the sorites, the critical term is the one 
that corresponds to the circle that is all shaded except for one area. In the case of two 
such circles, it is the one that corresponds to the Venn circle containing the circled X on 
which the conclusion depends.

Before applying the rules, it helps to put the sorites into standard form; in either  
event the sorites must be written so that the terms occur in matched pairs. The  
following sorites is in standard form, and the distributed terms are marked with a super-
script “d.” As is apparent, there are three middle terms: M, K, and R.

All Sd are M.

All Kd are M.

No Kd are Rd.

Some F are R.

Some F are not Sd.

This sorites breaks Rule 1 because neither occurrence of M in the first two prem-
ises is distributed. Thus, the sorites is invalid. Note that no other rule is broken. Both 
of the K ’s in lines 2 and 3 are distributed, one of the R’s in lines 3 and 4 is distributed, 
S is distributed in the conclusion and also in the first premise, there is a negative 
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conclusion and only one negative premise, and while the conclusion is particular so 
is one of the premises.

The logic behind the five rules is as follows. For Rule 1, each of the middle terms in 
the sorites is also a middle term in one of the component syllogisms. Thus, if Rule 1 
is broken, one of the component syllogisms has an undistributed middle, making the 
entire sorites invalid.

For Rule 2, when the sorites is in standard form, the predicate of the conclusion must 
appear in each of the intermediate conclusions. Thus, if the predicate of the conclusion is 
distributed, it must also be distributed in each of the intermediate conclusions, and also in 
the first premise. Otherwise, one of the component syllogisms would have either an illicit 
major or an illicit minor, making the entire sorites invalid. Analogously, if the subject of 
the conclusion is distributed, it must also be distributed in the last premise. Otherwise, the 
last component syllogism would have an illicit minor, making the entire sorites invalid.

For Rule 3, when a negative premise appears in the list of premises, the conclusion de-
rived from that premise must be negative, as must all subsequent conclusions. Otherwise, 
one of the component syllogisms would break Rule 4 for syllogisms. If a second negative 
premise should appear, the syllogism consisting of that premise and the prior intermediate 
conclusion would commit the fallacy of exclusive premises, making the entire sorites invalid.

Similarly, for Rule 4, when a negative premise appears in the list of premises, all subse-
quent conclusions must be negative. Otherwise, one of the component syllogisms would 
break Rule 4 for syllogisms. Conversely, if the conclusion of the sorites is negative, either 
the last premise or the last intermediate conclusion must be negative. Otherwise, the last 
component syllogism would break Rule 4 for syllogisms. If the last intermediate conclu-
sion is negative, then either the prior premise or the prior intermediate conclusion must be 
negative. If we continue this reasoning, we see that some prior premise must be negative.

For Rule 5, a particular conclusion has existential import, while universal premises 
(from the Boolean standpoint) do not. Thus, if all the premises are universal and the 
conclusion is particular, the sorites as a whole commits the existential fallacy.

One of the advantages of the rules method for testing a sorites is that invalidity can 
often be detected through immediate inspection. Once a sorites has been put into stan-
dard form, any sorites having more than one negative premise is invalid, and any sorites 
having a negative premise and an affirmative conclusion (or vice versa) is invalid. Also, 
as with syllogisms, any sorites having more than one particular premise is invalid. This 
last requirement is implied by the other rules.

EXERCISE 5.7 

I. Rewrite the following sorites in standard form, reducing the number of terms 
when necessary. Then supply the intermediate conclusions and test with Venn  
diagrams.

 Complete exercises online for immediate feedback.
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 9. All writers who understand human nature are clever.
  No one is a true poet unless he can stir the hearts of men.
  Shakespeare wrote Hamlet.
  No writer who does not understand human nature can stir the hearts  

of men.
  None but a true poet could have written Hamlet. 
  Shakespeare was clever.

 ★10. I trust every animal that belongs to me.
  Dogs gnaw bones.
  I admit no animals into my study unless they beg when told to do so.
  All the animals in the yard are mine.
  I admit every animal that I trust into my study.
  The only animals that are really willing to beg when told to do so are dogs.
  All the animals in the yard gnaw bones.

V. Create a sorites having four premises about trees; then put it into standard form 
and test it for validity using Venn diagrams or the rules method. 5

  Master concepts and improve outcomes with Aplia, at the end of the chapter, in the 
Aplia folder.

 Summary
Categorical syllogism:

 ● A deductive argument consisting of three categorical propositions
 ● Containing three different terms
 ● Each term occurs twice in distinct propositions

Terms in a categorical syllogism:

 ● Major term: The term that occurs in the predicate of the conclusion
 ● Minor term: The term that occurs in the subject of the conclusion
 ● Middle term: The term that occurs twice in the premises

Premises of a categorical syllogism:

 ● Major premise: The premise that contains the major term
 ● Minor premise: The premise that contains the minor term

Standard-form categorical syllogism:

 ● All three propositions are in standard form.
 ● The two occurrences of each term are identical.

  Need help? See the Learning Logic folder at the end of the chapter: the self-paced  
tutorial walks you through any section.

 Prepare for exams with the Chapter Test.
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 ● Each term is used in the same sense throughout the argument.
 ● The major premise is listed first, minor premise second, conclusion last.

The validity of a categorical syllogism is determined by its mood and figure:

 ● Mood: Consists of the letter names of the propositions in the syllogism
 ● Figure: Is determined by how the occurrences of the middle term are arranged

Tables for categorical syllogisms:

 ● Unconditionally valid: Lists all forms valid from the Boolean standpoint
 ● Conditionally valid: Lists additional forms valid from the Aristotelian standpoint
 ● Critical term: The term listed in the farthest right-hand column of the conditionally valid table

Venn diagrams: To test a syllogism:

 ● Enter the information from the premises into the diagram.
 ● Look at the completed diagram to see if it supports the conclusion.
 ● If a syllogism having universal premises and a particular conclusion is not valid from the 

Boolean standpoint, test it from the Aristotelian standpoint.

Rules for syllogisms: For a syllogism to be valid from the Boolean standpoint:

 ● The middle term must be distributed in at least one premise;
 ● A term distributed in the conclusion must also be distributed in a premise;
 ● At least one premise must be affirmative;
 ● A negative conclusion requires a negative premise, and vice versa;
 ● A particular conclusion requires a particular premise.

If only the last rule is broken, a syllogism is valid from the Aristotelian standpoint on condi-

tion that the critical term refers to at least one existing thing.

Some syllogisms having more than three terms can be reduced to standard form:

 ● Each additional term must be a complement of one of the others.
 ● Conversion, obversion, and contraposition must be applied only when they yield logically 

equivalent results.

Ordinary language syllogisms: The component propositions are not in standard form.

 ● Can be converted into standard-form syllogisms by applying the techniques presented in 

Section 4.7.

Enthymemes: Syllogisms that are missing a premise or conclusion:

 ● Can be converted into standard-form syllogisms by supplying the missing statement.

Sorites: A chain of syllogisms in which the intermediate conclusions are missing

Testing a sorites:

 ● Using the five rules:
 ■ Put the sorites into standard form.
 ■ Apply the rules.
 ■ If only the last rule is broken, a sorites is valid from the Aristotelian standpoint on 

condition that the critical term refers to at least one existing thing.
 ● Using Venn diagrams

 ■ Put the sorites into standard form.
 ■ Supply the missing intermediate conclusions.
 ■ Test each component syllogism.
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