Elementary Logic


  handout on informal logic
Informal logic is a branch of logic that allows us to distinguish between good and bad arguments in a way that cannot be accomplished by formal logic alone (for example, by sentence logic or predicate logic).

I. Assumptions

A. An assumption of an argument is a statement that is in some way positively involved in supporting the argument's conclusion.  Assumptions can be either implicit or explicit.  An assumption is explicit if and only if it is one of the argument's premises.  

B. One of the most important techniques used in informal logic is to identify the implicit assumptions of arguments.  Any deductive or inductive argument may, but need not necessarily, have implicit assumptions.  

An argument expressible as a categorical syllogism (i.e., as a deductive argument with exactly two premises that are both quantified statements) that has an implicit assumption is an enthymeme.

A deductive argument implicitly assumes a statement (or set of statements) if

(i)  the argument as stated is invalid;

(ii)  the argument does not include the statement (or set of statements);

(iii)  the argument would be made valid by including the statement (or set of statements) in its premises;

AND

(iv)  among the set of statements that fulfill conditions (i), (ii), and (iii), the statement (or set of statements) is the most plausible one to attribute to the author of the argument.  

An inductive argument implicitly assumes a statement (or set of statements) if

(i)  the argument as stated is weak;

(ii)  the argument does not include the statement (or statements);

(iii)  the argument would be made strong by including the statement (or set of statements) in its premises;

AND

(iv)  among the set of statements that fulfill conditions (i), (ii), and (iii), the statement (or set of statements) is the most plausible one to attribute to the author of the argument.  

II. Presuppositions

A presupposition of an argument, unlike an assumption, is not a statement that would have to be included among the premises in order to make a particular deductive argument valid or a particular inductive argument strong.  Instead, a presupposition of an argument is a statement that would have to be true in order for any deductive argument to be valid or for any inductive argument to be strong.  

Every argument presupposes something.  Both deductive and inductive arguments presuppose 

(i)  the inference rules
 that justify drawing the conclusion from the set of premises;

AND

(ii)  that the words or phrases used in their expression are correctly understood.

An inductive argument, on the other hand, also presupposes that its premises do not leave out (i.e., suppress, omit, or overlook) any important true statement that would outweigh the given evidence and would support a conclusion incompatible with the one drawn.  This is because all inductive arguments claim, usually implicitly, to be strong; and because an inductive argument is strong only if its premises do not leave out any such important true statement.  

III. Fallacies

One practical, or “pragmatic”, goal of an argument is to provide someone (sometimes including oneself) with a good reason to believe that a statement that he or she does not already accept is true or probably true.  

A fallacy is a common way in which arguments can fail to achieve this practical goal.  

Note that fallacious arguments are often convincing to someone who does not (yet) recognize that a fallacy has been committed.  Nevertheless, a fallacy is still a fallacy, even if no one has (yet) recognized that it is one.

Fallacies are either formal or informal.

A. A formal fallacy is an invalid argument that resembles a valid argument so closely that it is mistaken for one, and that can be identified by formal logic alone.  An argument commits a formal fallacy if and only if it presupposes an invalid rule of inference that closely resembles a valid rule of inference.  For example, the fallacy of "affirming the consequent" closely resembles modus ponens (a valid rule of inference), and the fallacy of "denying the antecedent" closely resembles modus tollens (another valid rule of inference).  

B.  An argument commits an informal fallacy if

(i)  the argument fails to achieve the pragmatic goal of providing someone with a good reason to believe that a statement that he or she does not already accept is true or probably true; 

(ii)  the reasons why the argument fails to achieve this pragmatic goal cannot be identified by formal logic alone;

AND

(iii)  the reasons why the argument fails to achieve this pragmatic goal can be identified through analyzing the content, or particular meaning, of the statements in the argument, or of the argument’s presuppositions or implicit assumptions. 

Here are five basic kinds of informal fallacies:

(1)  arguments (either deductive or inductive) that commit the fallacy of equivocation;

(2)  arguments (either deductive or inductive) that beg the question;

(3)  inductive arguments that commit the fallacy of suppressed evidence;

(4)  arguments that commit the straw man fallacy; 

(5)  inductive arguments that are weak because they implicitly assume a false statement.

(1) An argument (either deductive or inductive) commits the fallacy of equivocation if and only if it falsely presupposes that a word or phrase that occurs more than once in the argument has the same meaning in these different contexts.  That is, an argument commits the fallacy of equivocation if and only if a word or phrase is in fact used with different meanings in different occurrences in the argument, but if the argument depends on the (false) presupposition that it means the same thing.

(2) An argument (either deductive or inductive) commits the fallacy of begging the question when it assumes, in one way or another, the conclusion to be proved.  There are essentially three ways in which this can be done:

(i)  the conclusion occurs, either literally or in a restated form, as a premise;

(ii)  the argument includes as a premise some statement that is no less controversial than the conclusion, and that would most likely be rejected by all those who reject the conclusion;

OR
(iii)  the argument implicitly assumes some statement that is no less controversial than the conclusion, and that would most likely be rejected by all those who reject the conclusion.

Note that from a formal point of view, there is nothing objectionable about arguments that beg the question, at least in forms (i) and (ii).  In fact, such arguments are very often valid or strong.  (After all, an argument is valid if it contains the same statement as both a premise and a conclusion.)  What makes such arguments fallacious is thus not that they are invalid or weak, but rather that they are uninformative.  That is, they fail to achieve the following pragmatic goal of arguments: to give good reasons to someone who does not already accept some statement to believe that the statement is true or probably true.

(3) All inductive arguments presuppose that there is no important true statement not included in the premises that outweighs the given evidence and would support a conclusion incompatible with the one drawn.  An inductive argument commits the fallacy of suppressed evidence if and only if there is some such important missing statement.  As long as this important missing statement is ignored, such arguments might (wrongly) appear strong.

(4) An argument that commits the straw man fallacy has the following form:

Premise 1:
person P has made argument A.

Premise 2: 
A is a bad argument (i.e., A is invalid, unsound, weak, or uncogent). 

Conclusion: 
P has made a bad argument.

An argument with this form commits the straw man fallacy if Premise 1 is false, i.e., when person P has not made the argument attributed to him or her.  (P may, for example, have made an argument different from A.)

Note that an argument with this general form is both deductive and valid, but that an argument that commits the straw man fallacy has at least one false premise.  Thus an argument that commits the straw man fallacy is generally valid but unsound.

(5) The following fallacies are inductive arguments that are weak because they implicitly assume a false statement:

(5a) The fallacy of argument against the person (i.e., ad hominem argument) is committed by what can be called an "argument from discrediting the source" in which the truth of the premise(s) fails to make the conclusion probably true.

An argument from discrediting the source has the following form:

Premise 1: 
person P says Q.

Premise 2: 
P  has negative characteristic or is in suspect circumstance C.

Conclusion: 
It should not be believed that Q.  (Note that this is not necessarily the conclusion that Q is false.)
*Implicit assumption* : The fact that P has or is in C is a sufficient reason for not believing Q.

If this implicit assumption is true, then the argument from discrediting the source is (probably) strong.  

If this implicit assumption is false, then the argument commits an ad hominem fallacy.  

In order to determine when an argument from discrediting the source is strong and when it commits an ad hominem fallacy, note that there are three basic kinds of arguments from discrediting the source:

(i)  Q is a statement made by P.  Note that in some - but not all - cases, facts about P's negative characteristics or circumstances do justify our not believing the statements that P makes, in which case the argument from discrediting the source would be strong.  For example, the fact that P has lied in similar circumstances in the past does justify our not believing him now.  Similarly, the fact that P was not in a position that would have allowed P to observe some event does justify our not believing what he claims to observed about the event.  

On the other hand, if C is irrelevant to P’s credibility, then the argument commits an ad hominem fallacy. 

(ii)  Q is an argument made by P; the reason given for not believing Q is that Q is claimed to be valid but unsound or strong but uncogent; and person P is our sole source for the premises.  If P’s having or being in C significantly diminishes P’s credibility, then the argument is strong. 

(iii)  Q is an argument made by P, and the reason given for not believing Q is that Q is claimed to be an invalid or weak.  Such an argument (probably) commits an ad hominem fallacy.  This is because what determines whether an argument is valid, invalid, strong, or weak, is independent of the person who makes it.  For example, the mere fact that P is predisposed by certain circumstances to argue A is not by itself sufficient to justify this assumption.  

(5b) The fallacy of appeal to unqualified authority is committed by an argument from authority in which the truth of the premise(s) fails to make the conclusion probably true.

Recall that an argument from authority has the following form: 

Premise(s): 
some presumed authority or witness A makes statement S.

Conclusion: 
S is true.

*Implicit assumption* : A is credible, i.e., A is knowledgeable about S and is telling the truth.

If this implicit assumption is true, then the argument from authority is (probably) strong.

If this implicit assumption is false, then the argument commits the fallacy of appeal to unqualified authority.

(5c) The fallacy of weak analogy is committed by an argument from analogy in which the truth of the premise(s) fails to make the conclusion probably true.  Recall that an argument from analogy has the following form:

Premise(s): 
it is relatively well known that thing or situation W has characteristic C.

Conclusion: 
although it’s relatively less well known, thing or situation L has C.

*Implicit assumption* : L is relevantly similar, or "analogous", to W.

If this implicit assumption is true, then the argument from analogy is (probably) strong.  

If this implicit assumption is false, then the argument commits the fallacy of weak analogy.

(5d) The fallacy of hasty generalization is committed by an inductive generalization in which the truth of the premise(s) fails to make the conclusion probably true.

Recall that an inductive generalization has the following form: 

Premise(s): 
some selected sample S has some characteristic C.

Conclusion: 
a whole group G has C.

*Implicit assumption* : S is representative, or typical, of G.

If this implicit assumption is true, then the inductive generalization is (probably) strong.

If this implicit assumption is false, then the argument commits the fallacy of hasty generalization.

(5e) The fallacy of false cause is committed by a causal inference in which the truth of the premise(s) fails to make the conclusion probably true.

One of the forms of a causal inference is the following: 

(i) 
Premise(s): 
event A occurs just before, or at the same time as, event B.


Conclusion:
A caused B to occur.

Another form of causal inference is the following:

(ii) 
Premise(s): 
event A, a cause, occurs.
-or-
event B, an effect, occurs.


Conclusion: 
event B, an effect, occurs.
-or-
event A, a cause, occurs.

Both forms (i) and (ii) make the same *implicit assumption* : some causal connection (such as a law of physics) holds between events A and B.
If this implicit assumption is true, then the causal inference is (probably) strong.

If this implicit assumption is false (i.e., if there is no causal connection between A and B, in which case A's occurring just before or at the same time as B would be a mere coincidence), then the argument commits the fallacy of false cause.
C. Note the ways in which assumptions or presuppositions are involved in the different kinds of fallacies discussed above:

· Arguments that commit the fallacies of (1) equivocation or (3) suppressed evidence involve a false presupposition.

· Arguments that (2) beg the question involve assuming, whether implicitly or explicitly, either the conclusion to be proved, or else some other statement that is no less controversial than the conclusion and that would most likely be rejected by all those who reject the conclusion.

· Arguments that commit (4) the straw man fallacy involve a false explicit assumption (i.e., a false premise).

· The inductive fallacies (5a)-(5e) involve a false implicit assumption.

� Modus ponens, modus tollens, DeMorgan’s rule, hypothetical syllogism, disjunctive syllogism.
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