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The Elements of Reasoning
1. How Reasons Connect to Conclusions


Our present task is to develop an understanding of practical implication, which is the sense of implication that interests us most in applied logic and the sense of implication we have in mind when we ask whether P is a good reason for Q.


We have said that in applied logic our fundamental concern is with the relation between reasons and conclusions.  We will adopt the convention of representing this relationship schematically as follows:
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When a specific reason is given for a specific conclusion, we will represent this by writing the reasons and conclusions inside the boxes with an R under the box containing the reason and a C under the box containing the conclusion.  So, for example, if I tell you that I'm tired today because I slept badly last night, this can be represented as follows.
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Let's think about this example.  Everyone intuitively sees the connection between R and C above.  It is an ordinary sort of reason to give for that sort of conclusion. But here is a question you may not be able to answer immediately:  What exactly is the connection between R and C? If you posed C as a question (i.e., Why are you so tired today, Randy?) and I gave you R as an answer, why would you immediately recognize R as a comprehensible answer to your question?


It's kind of hard to understand what is being asked here, so let's put the question in a different way.  Suppose I had said this instead:  I'm tired today because the moon was full last night.  Now this would have to be represented as follows: 
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I assume that in this case the connection between R and C isn't obvious at all. But why not?  What is missing?  What is the important difference between these two examples?  

2. The Nature of Principles


The logician's answer to the questions posed above is this. Whenever we give a reason for a conclusion we implicitly invoke the authority of a principle.  In the first example the reason is connected to the conclusion because it invokes a familiar principle, viz., "People who don't get enough sleep will be tired." In the second example the reason fails to connect to the conclusion because it invokes an unfamiliar principle, perhaps something like this "People are tired the day following a full moon."   


To make this answer completely clear we need to address the following questions.  

(1) What, exactly, is a principle? 

(2) What does it means to invoke a principle?

(3) How does a principle connect a reason to a conclusion? 


2.1 Principles are Rules
You are familiar with many different kinds of principles:  legal principles, moral principles, scientific principles, mathematical principles, and all sorts of principles relating to the attempt to achieve specific goals (e.g., principles of carpentry, body building, cooking, animal husbandry, personal hygiene, etc.)  All of these are rules that prescribe certain kinds of behavior or describe certain kinds of relationship. Rules or principles have two defining characteristics.  First, they are general. Second, they are conditional. 


2.1a The General Nature of Principles

The general nature of principles can be appreciated by considering the difference between these two statements.


(a)  This ice cream is sweet.


(b)  All ice cream is sweet.

Statement (a) is not a principle because it is not general; it just provides information about some specific helping of ice cream. But statement (b) is much more general than (a).  It isn't about any particular helping of ice cream, but a general rule about ice cream itself. Obviously, (b) is quite a bit more powerful than (a).  If all you know is (a) then you really don't know what to expect from your next bowl of ice cream.  But  if you know (b) then you know what to expect, not only from this bowl of ice cream, but from every bowl of ice cream you will ever get.


Generality is not an absolute property.  It comes in degrees.  In the above example (b) is more general than (a) but the following statement


(c)  Everything is sweet.

is more general still.  Of course, (c) is false, but that is not relevant at the moment.


2.1b  Conditional Nature of Principles

The conditional nature of principles can be understood as follows.  Statement (b) is equivalent to the following:


(d) If something is ice cream, then it is sweet.  

We call this "if...then"  statement a conditional statement because the "if" clause gives you a condition that must be fulfilled in order to get the content of the "then" clause.  In logic the "if" clause is called the antecedent  and the "then" clause is called the consequent..


Just about any principle can be rewritten in a conditional form and it is important to learn how to do it.  One trick that facilitates the conditional representation of principles is to substitute algebraic variables for pronouns.  So, (d) can actually be rewritten as follows:


(e) If X is ice cream, then X is sweet.

Introducing variables in this way is valuable in two respects.  First, it makes the principles much less cumbersome to write.  Second, it makes the general nature of the principle very explicit. This is because the generality of the principle is a function of the variables themselves.


Here are some examples of principles rewritten as conditionals.  Notice that principles can have more than one variable.

(f)  Professors are pretentious = If X is a professor, then X is pretentious.

(g)  Dogs like to chase cats =  If X is a dog and Y is a cat, then X likes to chase Y.

(h)  Nobody likes complainers = If X is a complainer, then there is no Y that likes X.
  

(i) Hungry people eat whatever food is offered them = If X is a hungry person and edible                      Y is offered X, then X eats Y.

(j) Only a mother could love a face like an aardvark's = If X is a face like an aardvark and Y loves X, then Y is a mother.


2.2  The Authority of Principles

A principle can be understood as a kind of license to move from a reason to a conclusion.  Here is an analogy worth elaborating briefly.  If you have a driver's license, you know that you are supposed to carry it with you whenever you operate a motor vehicle on a public road.  You also know that the only time you ever actually have to produce your license is when an officer of the law asks you to, and the only time they are supposed to do this is when your driving behavior appears to be inconsistent with the law. Any other time you are driving a car it is just assumed that you are a licensed driver.


Considered as inference licenses, principles work in pretty much the same way.  If the reason you produce for a certain conclusion is an ordinary sort of reason for that conclusion, then you will rarely be asked for the principle of your reasoning.  We will just assume you are using a familiar principle.  But if the reason you produce is not consistent with any known principle, then you will be pulled over and asked to produce your license.  If you have a valid license, then you have the authority to make the inference.  If you don't, then your reasoning will be arrested and you'll be taken in for further questioning.


So, going back to our original example, if I tell you that I'm tired today because the moon was full last night you might say:  "What does the full moon have to do with you being tired?"  You've just pulled me over and asked me for my license.  For your question really is:  What principle authorizes you to give that reason for that conclusion?


2.3  The Connecting Function of Principles

The connecting function of principles is a result of their status as generalized conditional statements.  The arrow we draw between the reason and the conclusion will, from now on, stand for the principle and we will label it with a P, like this.


 EMBED Word.Picture.8  


We noted above that in this example, P must be something like:  People who don't get enough sleep will be tired.  Conditionalized this would be:  "If person X doesn't sleep well, then person X is tired."  You should be able to see that the reason in this example is a particular instance of the antecedent of the conditional and the conclusion is a specific instance of the consequent of the conditional.  This can be represented graphically as follows:
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It may help here to think in terms of the "input/output" language of  mathematical functions.   For example x2 is a function that , written as a principle, says 

(k) If input is x, then output is x2.  

So,  input a 2 and output a 4, input a 3 and output a 9, etc.  In the above example the principle works in the same way.  Input "Randy sleeps badly" and output "Randy is tired;"  input "Martha sleeps badly" and you output "Martha is tired," etc..

Criteria for the Attribution of Principles


Earlier we observed that in ordinary reasoning contexts people do not state their principles unless they have been called into question.  What makes this possible is that people who reason together tend to share a very large number of principles. This is actually what makes any form of cooperation possible.  You do not have to state the rule you are following everytime you stop at a stop sign, or put a stamp on an evelope, or shake a person's hand when its extended in your direction.  Everyone knows the principles involved in these actions.  


Still, attributing the use of a particular principle to a particular individual is an intellectual undertaking, and there are some basic criteria (which are themselves rules) that must be followed.  Most of these can be gleened from the preceding text, but we will now codify them below.

1.  Every principle is a conditional (If...then) statement in which the antecedent, (the "if" clause) applies to the reason, and the consequent (the "then" clause) applies to the conclusion.

2.  Every principle is more general than the reason/conclusion pair to which it applies.  This generality can normally be achieved by the use of algebraic variables (x,y, z, u, v, w).

3.  Every principle must make sense on its own.  Among other things this usually requires  that the variables that appear in the consequent of the principle also appear in the antecedent, and that they be used in the same way.    

4.  When more than one principle satisfying 1-3 above can be attributed, the principle that best fits the circumstances should be be employed. 

The importance of the fourth critierion can be undestood as follws.  If your friend says that he's going to see a movie tonight because he is bored, you might attribute the principle "If person X is bored, then X goes to see a movie."  This satisifies criteria 1-3, but  it may not be the principle involved.  A better principle might be "If person X is bored, then X seeks some form of entertainment."  It would be on the basis of having attributed a principle like this that you might suggest going to your friend's party instead.

3.  Arguments and Explanations


Now that we know how reasons connect to conclusions, we need to ask a deeper question. Why do we connect reasons to conclusions?  What, exactly, are we trying to achieve when we do this?


To begin to answer this question, recall the general way we characterized the study of logic:  it is the study of how we can reliably increase our knowledge and understanding of the world.  If you were reading this very closely you might have wondered whether knowledge and understanding were actually different concepts, or whether we were just saying the same thing in two different ways.  The answer is that they are very different concepts and we will employ them now in articulating the two different functions of reasoning: argument and explanation.


The basic idea is this:  you can know something without understanding it. For example, you can know that there is a stench in the air without understanding why there is a stench in the air; you can know that the sun is hot, without understanding why the sun is hot; you can know that you don't like someone without knowing why you don't like someone.


The distinction between knowing something and understanding it gives rise to different kinds of reasons: evidence and cause.  When we ask "How do you know?" we are asking for evidence.  When we ask "Why is it so?" we are asking for a cause.  


Now let's develop this distinction a little more systematically.  In the previous section we developed the following model of reasoning. 
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This structure is what, from now on, we will call a rationale.  A rationale is any example of a reason connected to a conclusion by a principle. 


Now we can formalize the distinction between knowing and understanding as follows.  There are two kinds of rationales.  The first we call an argument,  the second we call an explanation.  An argument is an attempt to answer the question "How do you know C (the conclusion) is true?" or "Why should one believe C to be true?" When we ask a question like this, we are thinking of the conclusion as a person's opinion  and we are looking for a reason to believe that opinion.  A reason to believe something is what we call evidence.


  An explanation is an attempt to answer the question "Why is C so?" or "How did C come to be?"  When we ask a question like this, we are usually convinced that the conclusion represents a fact, but now we are looking for the reason for its existence.  Reasons of this sort we call causes.


All of what we have just said is represented in the diagram below:
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The distinction between argument and explanation is absolutely fundamental to the study of logic and it is essential to become good at seeing the difference between them.  In order to develop this ability you need to realize that any statement that describes the world can be understood as expressing a fact or as expressing an opinion. It all depends on the context in which the statement is made.  Take, for example, the statement:

(k)  This squirrel isn't afraid of people.

Now, considered as a conclusion of a rationale, would you be inclined to regard this statement as expressing an opinion or an accepted fact?  Well, the answer, is that you really don't know until you hear the reason that is given for it. If I had said "The reason this squirrel isn't afraid of people is that people are always feeding it," you would say that (k) expresses an accepted fact, because I have just told you why (k) is so.  On the other hand, If I had said "This squirrel isn't afraid of people. See, it eats right out of your hand,"  then you would say that (k) expresses an opinion, because I have just tried to convince you of (k) by giving a reason for thinking (k) is true.


The important thing to realize is that the distinction between explanation and argument is a fundamentally contextual  distinction.  Whether we call something an explanation or an argument depends upon what the person doing the reasoning is trying to accomplish with it.

4.  Principles and Their Exceptions

You are surely  familiar with the saying that every rule has exceptions.  Is this true?  If you are a good logician you might  recognize that it can't possibly be strictly true.  Why? Because the statement "every rule has exceptions" is itself a rule, which means that it either has exceptions or it does not.  If it has exceptions then the statement must be false since that would mean there are some rules that don't have exceptions. On the other hand, if the rule that every rule has exceptions itself  has no exceptions, then it is an exception to itself, so again it must be false. 

One easy way to resolve the problem is just to revise the statement to read:  Most rules have exceptions. This is actually true and it suggests that anytime we write a principle (which, as you now know, is just an inference rule) we should qualify  it somehow to show that it has exceptions..  For example, since only most ice cream is sweet, maybe we should write the principle as something like 

(l) "If  x is ice cream, then x is probably sweet."  

The problem with this approach is that it really doesn't fit well with our method of analysis. Look what happens when we apply it to a specific case.  If you tell me that you are going home early because you have a headache, this would suggest the 

principle:

(m)  If person x doesn't feel well, then x probably goes home.

The problem with writing the principle in this way is that you didn't say you were probably going home, you said simply that  you were going home, so the consequent of the principle fails to connect to the conclusion.  Now  people often do qualify their 

statements with words like "probably", "most likely," "almost certainly," etc. but we are going to adopt the simplifying  convention of leaving such terms out of our rationales altogether.  The advantage of this is that anytime we write a rationale, the  connection between the reason and conclusion will be deductive.  We will acknowledge the inductive character of the  rationales by realizing that the principles involved do have exceptions, and we will  point out these exceptions when it is  important to do so.  For example, when you say that you are going home because you aren't feelling well, I might remind you that we have a test today and the instructor doesn't allow makeups.  Here I would be pointing out that your principle (m) is basically a good one, but it has an exception, namely situations where more harm would result from going home than from 

staying, and unfortunately  the exception applies to the case at hand.  

This is a good time to point out why it is valuable to identify and reconstruct rationales from informal reasoning.  It is that the process of rational reconstruction forces people to examine the principles of their reasoning.  Sometimes their principles are  so weak that they have more exceptions than applications.  For example people who don't fly on airplanes simply because the plane might crash are committed to the principle:

(n) If x is an airplane, then x crashes.

Of course, some airplanes crash but it's extremely  rare, which is to say that the exceptions to the principle vastly outnumber the  applications.  Other times, as in the previous example,  the principle being used is actually quite strong, though there are a few  exceptions that  apply to the case at hand.  Finally, there are times when the principle is strong and the known exceptions do  not apply to the case at hand.  This is when we say that the rationale practically implies its conclusion.

Although it can make perfect sense to talk about principles in terms of truth or falsity, for our purposes it is better to speak of  them as being weak or strong.  A weak principle has too many exceptions to be practically useful, a strong principle may have a few exceptions, but as long as we are mindful of these exceptions, it is a valuable inferential rule.

5.  Practical Implication

We end this section by defining practical implication as follows: A rationale practically implies its conclusion when

     (a) it can be identified as either an explanation or an argument; and 

     (b) the reason and principle deductively imply the conclusion; and

     (c) no known exceptions to the principle apply to the case at hand. 
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