STATEMENTS, ARGUMENTS, VALIDITY, SOUNDNESS

AND INFORMAL FALLACIES
STATEMENTS (Sometimes called 'Proposition')

       A statement is something that may be true or false.  Consider the following:

       Paris is a city.

       The moon is made of green cheese.

       16% of the people living in New York City make less than

           $5000 per year.

I am pretty sure that the statement expressed by the first sentence above is true and I am pretty sure that the statement expressed by the second sentence is false.  I am uncertain as to the truth or falsity of that statement expressed by the third sentence.

        We should not confuse statements and the linguistic expressions (usually sentences) used to express or make statements. The following two sentences express the same statement.

        Paris is a city.

        Paris est une ville.

We can say the same about the following two sentences:

         16% of the people living in New York city make less than

             $5000 per year.

         84% of the people living in New York City make $5000 per

             year or more.

The following linguistic expressions do not express statements:

         Ouch!

         Did you go to the movies last night?

         Shut the door.

         I hereby declare this meeting adjourned.

A little thought will convince you that the question of truth or falsity cannot be at issue here.

ARGUMENTS
The use of the word 'argument' in:

         Jack and Jill were having a heated argument.

is not the use we have in mind here.  As we shall use 'argument' in this course, it is not synonymous with 'dispute' or 'debate' nor even with 'discourse' or 'rational discussion'.  In our sense of the word, arguments may occur in, but are not the same thing as disputes, debates, discourses, and discussion.  There is nothing wrong with using 'argument' as it is used in the

indented sentence above. But it is not that use in which we are interested.

       What we shall mean by an argument can be stated concisely as follows:

       An argument is a collection of statements exactly one of

          which is designated the conclusion.

       The other statements in the collection we call premises.

In giving an argument, a person claims that the conclusion is true and attempts to justify this claim by giving reasons (the premises) for the claim.  That is to say, in giving an argument, we make a claim (the conclusion) and give reasons for the claim (the premises).  We argue from the assumed truth of the premises to the truth of the conclusion.

       The following is an argument:

        (1) If a food additive causes cancer, then it should be banned by the FDA.

        (2) Red Dye #2 causes cancer.

  Therefore:

        (3) Red Dye #2 should be banned by the FDA.

The word 'therefore' designates (3) as the conclusion. (1) and (2) are premises.

       The argument just given is in what we shall call standard form.  By putting an argument in standard form we start to uncover its logical form.  To reveal an argument's logical form it is necessary to separate its conclusion from its premises.   Sometimes we do this simply by drawing a line to indicate that the statement below the line is the conclusion, while the statement(s) above the line is (are) the premise(s).

        Needless to say, arguments are usually not presented in standard form.  Thus, we might find the arguments just given presented as follows:

        It goes without saying that cancer‑causing substances should be banned by the FDA.  And it is well known that Red Dye #2 causes cancer, and so should be banned.

OR:

        Red Dye #2 causes cancer, and so should be banned.

I have found that the most difficult part of evaluating an argument contained in a passage of ordinary prose is discovering exactly what the argument is, which is to say discovering what it would look like in standard form.  Once we have an argument in standard form, its evaluation is often relatively easy.  

VALIDITY
         It has been my experience that the notion of validity is a difficult one for the beginning student to grasp and, once grasped, easily forgotten.  So pay close attention.

An argument is valid, if and only if, given that all the premises are true, the conclusion must be true.

OR:

An argument is valid, if and only if, it is impossible that all the premises are true and the conclusion is false.

OR:

An argument is valid, if and only if, the conclusion follows of necessity from the premises.

It is important that you not forget the 'must, 'impossible', 'necessity' in these definitions.  They are essential.  Thus, it is not sufficient for validity that the premises and conclusion are all in fact true, nor is it sufficient for invalidity that a, some, or all the premises are false.  It is sufficient for invalidity that the premises are in fact true and the conclusion is in fact false because that is precisely what we said was impossible if the argument is to be valid.  But more importantly, an argument is invalid if it could be the case (even though it may in fact not be the case) that the premises are true while the conclusion is false.

       Look again at the argument in standard form concerning Red Dye #2.  This is a valid argument.  It is impossible that (1) and (2) are both true while (3) is false.  If you do not see that this is the case, try supposing that (1) and (2) are true and (3) is false.  If (3) is false, then it is not the case that Red Dye #2 should be banned by the FDA.  Now either Red Dye #2 causes cancer or it does not.  If it does, then (1) is false, for there is at least one thing, namely, Red Dye #2, that causes cancer and yet should not be banned by the FDA.  But this contradicts our supposition that (1) is true.  Then it must be that Red Dye #2 does not cause cancer.  But this contradicts our supposition that (2) is true.  Hence, we cannot without contradicting ourselves suppose that (1) and (2) are true and (3) is false.  But to admit this is to admit that the argument is valid. (See the second definition of validity).

    Note, however, that showing the argument to be valid does not show that the premises are true nor that the conclusion is true.  Rather, it shows only that if the premises were true, then the conclusion would have to be true also.

    Now look again at the arguments concerning Red Dye #2 that are not in standard form.  If we take these as stating in a different way the argument in standard form we have just discussed, then they are valid.  But consider the second, i.e.,

    Red Dye #2 causes cancer.  So it should be banned.

If we suppose the standard form of this argument is

    (1) Red Dye #2 causes cancer.

 Therefore:

    (2) Red dye #2 should be banned by the FDA.

then the argument is not valid. For it is not impossible that the premise is true while the conclusion is false. because it is not impossible that some things that cause cancer should not be banned and that Red Dye #2 is one of these.

     There are two things that need saying with respect to this last.  First, it is unsympathetic to take the argument in this way.  I think it is pretty clear that the author of this argument believes and implies that anything that causes cancer should be banned by the FDA.  Second, if you think about it, you will see that in the end it does not really matter which of the standard forms you choose.  Let us assume that you do believe that Red Dye #2 causes cancer but that you not believe that anything that causes cancer should be banned by the FDA.  Then, although the first standard form we gave "makes the argument valid, you will not for that reason accept the conclusion because you think the second premise is false.  On the other hand, suppose that you think that Red Dye #2 causes cancer and also believe that anything that causes cancer should be banned by the FDA.  Then, even though the second standard form we gave is invalid, you will nonetheless accept the conclusion because the argument can be easily made valid by adding a premiss that you do accept.

Philosophers often say that validity is not a matter of the content of the argument -- i.e., what the statements are about (or even whether or not they are true) -- of the statements that make up an argument, but rather validity is a matter of the argument's "logical form."  The logical form of an argument is independent of its content.  For example, consider the following two arguments:

        (1) If the horse was stolen by a stranger, then the dog

             who lives in the stable would have barked.

        (2) The dog did not bark.

  Therefore,

        (3) The horse was not stolen by a stranger.

        (1) If Newton's theory is correct, then light should not

              be deflected by gravity.

        (2) In this experiment, we can see that light is

              deflected by gravity.

   Therefore,

        (3) Newton's theory is not correct.

These two arguments have the same logical form, a form known as "Modus Tollens."  It is possible to abstract from the content of these arguments by replacing the basic statements in them by capital letters (variables that stand for a single or "atomic" statement).  The logical form of modus tollens is:

        (1) If P, then Q.

        (2) Not Q.

  Therefore,

        (3) Not P.

Another type of argument that is know to be valid is called "Modus Ponens."  It takes the following form

        (1) If P, then Q.

        (2) P

 Therefore,

        (3) Q

Any argument that takes one of these two form will be valid no matter what its content is; that is, its conclusion must be true if its premises are all assumed to be true, no matter what the statements are about and no matter if the premises are in fact true.  Validity is a function of logical form, not content:  An argument is valid if and only if, if the premises are true, the conclusion must be true.

Now there are a number of basic argument forms that are valid and these can be combined into larger structures to make up long arguments.  In particular, one argument may be used to prove a statement that is used as a premise for another argument. But throughout, the notion of validity remains the same.

SOUNDNESS
     If an argument is valid and all of the premises are true, then we say the argument is sound.  If an argument is sound, then it follows from the definition of soundness and validity that its conclusion must be true.  A sound argument is a good argument in that it shows that the conclusion must be true.

We know that the conclusion of a sound argument must be true, but don't assume that the conclusion of an unsound argument is false:  If an argument is sound, it gives us reason to believe that the conclusion is true. If an argument is unsound it simply fails to give us reason to believe that the conclusion is true.  If the argument is unsound then the conclusion may be true, but it is not necessarily true.

For example, we can modify one of the valid arguments given above to produce a false conclusion: 

        (1) If a food additive causes cancer, then it should be banned by the FDA.

        (2) Chocolate causes cancer.

  Therefore:

        (3) Chocolate should be banned by the FDA.

This argument is valid (it has the logical form of modus tollens) but its conclusion is false.  This is possible because at least one of the premises (in this case (2)) is false.

An invalid argument with a true conclusion:

(1) If something is a man, then it is mortal. 

(2)  Lassie is a man.

       Therefore:

(3) Lassie is mortal.

An invalid argument with a false conclusion:

(1) If something is a man, then it is mortal.

(2) Sapho (a Greek poetess) is not a man.

      Therefore:

(3) Sapho is not mortal.

To sum up: An argument proves its conclusion only if it is sound, if it is not sound it fails to prove its conclusion.

It is also possible to talk about "degrees of certainty" in rational arguments.  It is possible to make rational arguments in cases in which the premises are thought to be true, but not known to be true.  In these cases, it is important to realize that the conclusion of an argument can never be known (through the argument alone) with a greater degree of certainty than the least certain premise.  However, if the premises are not known with certainty, but are warranted on the basis of evidence, then the conclusion of a valid argument beginning with those premises is warranted to the same degree.   

THE ETHICS OF RATIONALITY
     If you believe that the premises of an argument are true and also believe that the argument is valid, then you should believe that the conclusion is true.  That is, if you believe an argument is sound, than you should believe that the conclusion is true.  To believe otherwise is to hold two inconsistent beliefs, at least one of which must be false.  If you do this knowingly, then you may rightfully be branded irrational or perverse.

INFORMAL FALLACIES
     A fallacious argument is a bad argument which tends to mislead.  Now, arguments may be bad for different reasons‑‑they might be invalid, they might be unsound, they might be unpersuasive.  Arguments also may mislead in various ways ‑‑ they may beg the question, they may base themselves on insufficient evidence, they may rely on ambiguous language.

    The largest and most natural division among fallacies is that between formal and informal fallacies.  We have already discussed formal fallacies when discussing validity.  Formal fallacies include such things as Affirming the Consequent, Undistributed Middle, etc.  Now we want to deal with informal fallacies, and these turn out to be a more disparate group, much harder to sort out than the formal.  In fact, there can be no determinate list of fallacies, since there are as many fallacies as there are ways for people to think up a misleading argument.  The following list is an attempt to organize some of the common ones.

I.  Begging the Question (Petitio Principii) This is a general sort of fallacious move which involves pretending a particular point or premise has been granted when it has not.

1) Begging the question:  as a particular fallacy is of the form, "p is true, therefore p is true." In this form it is obviously not much of an argument.  When there are more intermediate steps, it is called a circular argument.  E.g., "Clearly Beethoven is a better composer than Ravel because people with discerning taste prefer Beethoven.  One tells whether a person has discerning taste by whether he prefers Beethoven to Ravel."

2) Complex (Loaded) Question:  a question which, although speaking of one item in grammatical form, really involves more than one item, so that a reply will commit the answerer to more than he or she wishes to say.  E.g., "Have you stopped beating your wife yet?" "Why do most students cheat?" When such a question is used in an argument to get people to agree to a premise they otherwise might reject, we have the fallacy of complex question.  E.g., "Students ask to serve on college committees.  Why do students wish to usurp the rights of the faculty?  It is wrong to deprive others of their rights and so, this is wrong."

3) Black‑White Fallacy (Either‑Or; False Dilemma):  Assuming you do not agree to a proposal, you must agree to its opposite, that is, its contrary.  In its most glaring form, it assumes that if you deny a statement, you have affirmed its contrary.  E.g., "Since you think it is false that everyone is good, you must believe that no one is good." "America, love it or leave it."

II. Irrelevance

There are numerous ways in which fallacies can mislead by taking up irrelevant material.  The terms ignoratio elenchi (missing the point) and non‑sequitur (it doesn't follow) are frequently used to cover any and all of the fallacies of irrelevance.

4) Ad Hominem (to the man). When one attacks a position or argument by attacking the person‑‑or group‑ who presented it, one commits the ad hominem fallacy.  A glaring example was the attack by the Nazis on the theory of relativity.  They disparaged it on the grounds that Einstein was a Jew.  Typical forms of this fallacy involve ridicule and guilt by association.

5) Genetic Fallacy:  Attacking a position or conclusion by attacking what caused the person to come to hold the view rather than the argument which the person gives to justify the view.  E.g., "It seems pretty clear that what led Freud to his psychoanalytic theories were his own psychological problems.  So much for the views of sickies like Freud."

6) Appeal to Authority: Praising a position or argument by praising the person who presented it.  E.g., "Of course the Second World War was justified; people like Bertrand Russell and Albert Einstein approved of it." Note: Not every appeal to authority is fallacious.  It is fallacious when the topic under discussion is not an area in which the person has expertise.

7) Ad populum.  This might be described as the democratic version of the appeal to authority.  It argues that a claim must be true because most people (or many people) hold that it is.  E.g., "The Panama Canal Treaty must be mistaken; 60% of the population thinks it is."

g) Appeal to Ignorance: Arguing that a position must be true because its contrary has not been proved.  E.g., "Of course there are ghosts.  No one has ever given an absolute proof that ghosts do not, cannot exist."

9) Straw Man Fallacy: Misinterpreting a claim in order to turn it into a view which is easily refuted.  E.g., "Jones claimed, 'Miracles do not happen.' Obviously he has never heard of TV, computers, or sulfa drugs."

III.  Insufficient Evidence

These are sometimes listed as inductive fallacies.  The basic error involves drawing a conclusion on insufficient grounds.  Once more, any form of this is fallacious, but forms which occur frequently have received the following names:

10) Hasty Generalization.  This involves drawing a general conclusion from observations or samples which are too small in number or are unrepresentative.  E.g., "Oh my lord, don't take any courses in the biology department, they are really terrible.  I took Bio. 100 and it was a disaster!"

11) False Analogy.  Comparing two dissimilar events.

12) Post Hoc Ergo Propter Hoc (after this, therefore because of this):  The mistake of concluding that just because one thing happened after another, it happened because of that other.  E.g., "Two weeks after the Chancellor took office there was a student riot on the Quad.  I think we made a mistake in hiring her."

13) Causal Fallacy. occurs when we claim that just because two things are related in a particular way, one must be the cause of the other. E.g., violent crime and violence on television have both increased enormously in the last few years.  It is time to take our heads out of the sand and recognize the effect that television has on our children."

IV.  Ambiguity

The use of a word is an ambiguous use of the word when it is not clear from the context which of two equally acceptable senses of the word are intended.

14) Equivocation (Ambiguity).  An argument which depends for its force on taking a crucial term in two distinct senses is guilty of the fallacy of equivocation.  E.g., "Nothing is better than heaven.  But a barn is better than nothing, therefore, a barn is better than heaven."

15) Amphiboly: When the ambiguity resides in the sense of an entire statement rather than a particular word or phrase.  E.g., "You can fool all of the people some of the time."

16) Fallacy of Composition: Arguing that something must hold of the whole because it is true of all of the parts.  E.g., "Since every natural number is finite, the set of natural numbers must itself be finite."

17) Fallacy of Division: Arguing that something must hold of each part or instance since it holds of the whole.  E.g., "Of course Jones got a fair trial.  Are you trying to deny that the United States' system of justice is fair?
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