Converting claims – Affirming and denying

In Chapter 16 of How to Write Better Essays we learnt that an argument is only valid if we affirm the antecedent or deny the consequent. To illustrate this, we examined the proposition,

If an athlete is found to have taken performance-enhancing drugs, then he will be disqualified.

Using this, if we were then to argue that,

Stephen has been found to have taken performance-enhancing drugs, therefore, he will be disqualified.

This would be a valid argument. However, if we were to argue that,

Stephen has not been found to have taken performance-enhancing drugs. Therefore, he will not be disqualified.

This would be invalid, because we would be denying the antecedent: Stephen could still be disqualified for other infractions of the rules.


Is the connection necessary or/and sufficient?
The reason this mistake occurs so often is that we assume that the original form of this argument 

If A, then B 

is in fact 

If, and only if, A, then B 

In other words, that A is both a necessary and sufficient condition for B to occur. As you can see, this is a much stronger connection. If it were the case in the argument above, we could indeed argue that 

Stephen has not been found to have taken performance-enhancing drugs, therefore, he will not be disqualified

because taking performance-enhancing drugs would be the only reason that anybody can be disqualified. Therefore, we have to ask ourselves ‘Is the connection the writer has established necessary or sufficient, or both?’

Frequently writers assume they have both, when in fact they have only one. They might think they have established a sufficient condition for A to be the cause of B, when they have only established a necessary condition, which means that there are likely to be other causes that they have overlooked. Look at the following argument.

 Example: Management and employees
             If the employees of a business are involved in its management, 
             then the business will flourish. But, since the employees in this 
             business have no share in its management, it’s not surprising 
             that it hasn’t flourished. 

In this case the writer has committed the fallacy of denying the antecedent, ‘If the employees of a business are involved in its management’, and come to the conclusion that, therefore, ‘It’s not surprising that it hasn’t flourished.’ As you can see, although the employees have no share in the management of the business, this may be only one of a number of factors that have prevented it from flourishing. So, even if they had been involved, it might still not have flourished. 


Sufficient and necessary conditions

This brings us to the second interesting feature of the argument. What makes it superficially appealing is that the writer has assumed the involvement of the employees is both necessary and sufficient for the business to flourish. If something is ‘sufficient’ and ‘necessary’ for the occurrence of something else, no other alternative reasons need be sought. 

As I said above, if we were wrongly to assume this, we would in effect confuse the hypothetical ‘If X, then Y’ with the proposition ‘If, and only if, X, then Y.’ It is the only thing needed to ensure that the business flourishes. If this had been the case, then the argument would, indeed, have been valid. However, for this the writer would have had to argue instead, 

‘If, and only if, the employees of a business are involved in its management, then the business will flourish.’

What we are trying to establish is the strength of the connection we are making between two or more ideas. It is important to determine whether it is a necessary, a sufficient, or a necessary and sufficient condition, because it will shape the way we can evaluate the claims made. 

1. Sufficient conditions

A condition is sufficient if its truth is all that is required for a belief to be true, or a certain event to occur. To say that X is a sufficient condition for Y means that the truth of X suffices to guarantee the truth of Y. When an assumption is a sufficient condition for a belief to be true it is said to entail that belief. In other words, given the assumption, the belief necessarily follows, so that if the assumption is true, then so too is the belief.  

That might sound complicated, but it’s not.

              A.  John is an Englishman
              B.  Therefore, John is a man.

As you can see from this, the truth of B follows from the truth of A. When, given the truth of a proposition (A), another proposition follows necessarily (B), then the truth of the first proposition is a sufficient condition for the truth of the second. 

But note:

It is not a necessary condition for the truth of the second proposition, because, as you can see in this example, it could be true that John is a Frenchman, or a male of any other nationality.  

Test your grasp of this on the following example:

Example: Sufficient conditions

              C. Charles is Peter’s father’s brother
              D. Therefore, Charles is Peter’s uncle.

As you can see, the truth of C is sufficient for the truth of D, that is, if C is true, then D must be true as well. But C is not necessary for the truth of D, because D might be true in other ways: he might be Peter’s mother’s brother. So, questioning an argument’s sufficient conditions is not necessarily effective in disproving it. There may be other conditions that are also sufficient for the truth of the argument.

The form in which you often come across these in arguments is the conditional form we have just described: the ‘If X, then Y’. And, of course, their content can be both empirical and conceptual. 

Example: Conceptual conditional

If John is a bachelor, then he is an unmarried man.

Obviously the truth of this depends upon the meaning of the words, so it is conceptually or logically true. The truth of the antecedent ‘If John is a bachelor’ is sufficient to establish the truth of the consequent ‘then he is an unmarried man’. 

Example: Empirical conditional

If Peter is driving the car, then he must have learnt to drive.

In contrast, the truth of this argument depends upon the empirical facts, rather than on the definition of words. That Peter is driving the car seems to be sufficient to establish that he has learnt to drive.


2. Necessary conditions

An assumption is a necessary condition if it is a condition that must obtain for another condition to obtain. It must be true in order for another belief to be true or an event to occur. When a proposition X necessarily cannot be true, unless another proposition Y is true, then the truth of Y is by definition a logically necessary true condition for X. 

Example: Necessary condition

X. Cynthia is divorced.
Y. Cynthia has been married.

When a proposition like this must be true for the argument to be true it is said to be a presupposition of the argument. Necessary assumptions are entailed by the argument they presuppose, therefore, if you can show them to be false, you have disproved the argument. 

But a note of caution!

You cannot reverse this relation: if you show them to be true, you haven’t shown the argument to be true. 

Cynthia may be married, but this doesn’t mean that, therefore, she must be divorced. You can see this clearly in the Venn diagram below. X is found in the Y circle making Y a necessary condition for X, but, if you were to affirm that Cynthia has indeed been married, we can plot her anywhere in the Y circle and not just in the X circle representing those who are divorced.
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Another way of arguing this is to use the techniques we used when we were examining conditional propositions. To discover whether the argument (‘Cynthia is divorced’) is true or false we must see if we can deny the consequent. In the conditional form of the argument, ‘If X, then Y’, with the argument represented by X and the presupposition represented by Y, if we can show that Y is false, denying the consequent, then we will have validly shown that X is also false. But, if we were to show that Y is true, invalidly affirming the consequent, this doesn’t mean that X is also true. As we have said, even if Cynthia had been married, she might or might not be divorced.     

And, of course, like sufficient conditions, their content can be both empirical and conceptual in the same way. 

Example: Conceptual conditional

If Charles is my uncle, then we must be related.


Example: Empirical conditional

If Jayne has won the lottery, then she must have bought a ticket.


3. Difference between necessary and sufficient conditions
      
The following example, illustrating both types of condition, will help you to see the differences between the two more clearly. 

Example: The Lottery

Suppose I learn that James has won the largest prize ever on the weekly lottery. As a result I can argue,

              1. If James won the lottery, then he bought a ticket.
     and  2. If James were the sole recipient of the largest ever prize in  
                         the history of the lottery, then he won the lottery.       

In (1) the truth of ‘he bought a ticket’ is a necessary condition for the truth of ‘James won the lottery’, because, as the popular injunction goes, ‘You’ve got to be in it to win it’ and you’ve got to buy a ticket to be in it. But this is not a sufficient condition for winning the lottery: you need something more; in this case luck. In other contexts, like entering a chess competition, you would need skill and knowledge.

However, in (2) things are a little different. The truth of ‘If James were the sole recipient of the largest ever prize in the history of the lottery’ is a sufficient condition for the truth of the second part, ‘he won the lottery’. In other words, if you were to win the lottery, it would be sufficient to be told that you were the sole recipient of the largest ever prize in the history of the lottery. You would know that you had won it without anyone needing to say ‘you won the lottery’. But it is not a necessary condition, because you can still win the lottery without breaking the record for the largest prize won.  

Whenever it’s true that X follows from Y, it’s true that Y is a sufficient condition for X. In other words,  

         If Y implies X (is a sufficient condition for X), then Y guarantees the   
                    truth of X  i.e. it makes the truth of X  necessary;
         Therefore, Y can’t be true unless X is true – so X is a necessary 
                    condition for Y

Two general rules

This reveals two general rules, which will help you to decide what to look for when you test the truth of any argument. 

1. Whenever Y is a sufficient condition for X
2. X is a necessary condition for Y 

As you can see, there is a converse relationship between them.

              1. The truth of the antecedent of a conditional proposition is a  
                       sufficient condition for the truth of the consequent.
              2. The truth of the consequent is a necessary condition for the truth of  
                       the antecedent.


Example: Empirical conditional

If James won the lottery(A), then he bought a ticket(C).

In this conditional proposition the antecedent A is a sufficient condition for the truth of the consequent C, because, as we have already argued, it’s not possible for him to win without buying a ticket. And, in turn, the truth of the consequent C is a necessary condition for the truth of the antecedent A. 

If James were the sole recipient of the largest ever prize in  
                 the history of the lottery(A), then he won the lottery(C).       

Similarly, in this one the antecedent A is a sufficient condition for the truth of the consequent C. And, in turn, the consequent C is a necessary condition for the truth of the antecedent A, because unless he had indeed won he wouldn’t have been the recipient of it. 

Example: Conceptual conditional

If X is divisible by 8, then it is divisible by 2.

It is a sufficient condition of being divisible by 2 that the number should be divisible by 8; but it isn’t a necessary condition. But since it is a sufficient condition, its converse must be a necessary condition i.e. it is a necessary condition for a number to be divisible by 8 that it be a number divisible by 2. 


4. Biconditional propositions

The only change to these relations occurs in the biconditional propositions we came across earlier, in which the two parts of the conditional proposition are connected by ‘if and only if’. In this case the relation holds both ways: the two terms are said to be identical in that each part is a necessary and sufficient condition for the truth of the other. For example, we could say,

          Jayne is John’s wife, (A) if and only if John is Jayne’s husband (C).  

In this proposition A is not only a sufficient condition of C, but also a necessary condition. And, by the same token, the relation holds the other way: C is not only a sufficient condition of A, but also a necessary condition. 


5. Practical applications

All of this sounds quite technical, but it has useful practical applications. We all think in this way and criticise arguments we read on these grounds, but it helps to have a clear idea of what we should be looking for and why. It may be important to point out that while taking a certain medication is essential for a patient’s recovery (in other words, it is necessary), it doesn’t guarantee that recovery (in other words, it is not sufficient).

Example: Control orders

In an article in the Observer dated 12th November 2010 a columnist was arguing against the control orders imposed upon nine people suspected of terrorist-related offences. He drew the comparison with the house arrest of Aung San Suu Kyi in Burma, suggesting that there was, in fact, no difference. He then set up the argument of those who defend the use of control orders by asking the following rhetorical question, which he was convinced represented an indefensible position.  

          When the director general of MI5 says to David Cameron that 
          public safety cannot be guaranteed without control orders, does 
          he mean to suggest that control orders in fact guarantee safety? 

As you can see, this is also an example of the straw man fallacy, in that he has developed a particularly vulnerable position, which he can easily show is indefensible. So he earns himself an easy victory, but a cheap one. 

Nevertheless, does the director general have no defence against this? Well, obviously it depends on whether we are talking about conditions that are sufficient or necessary for public safety. The strongest case – and the easiest to defeat – is to suggest that the director general is arguing that the control orders are a sufficient condition to guarantee public safety. But he could argue quite consistently that, while they are not sufficient to guarantee public safety, they are a necessary condition of it and on this basis alone successfully defend them. Like the patient’s medication in the example above, he could argue that while it is not sufficient it is essential.   


6. Exercises 

1. Einstein exercise

A scientist appearing on a well-known television programme explained: 

          1. If Einstein’s theory is true, then light rays passing close to 
                    the sun are deflected. 
          2. Careful experiment reveals that light rays passing close to the 
                    sun are deflected. 
          3. Therefore Einstein’s theory is true.

Critically evaluate the argument


Answer:

The problem is that he commits the fallacy of affirming the consequent: in the first premise the consequent is ‘light rays passing close to the sun are deflected’. In the second premise the scientist affirms that ‘light rays passing close to the sun are deflected’, which he then assumes allows him to argue that ‘Einstein’s theory is true’. 

But, like Stephen’s disqualification, this may be due to any number of reasons, not just Einstein’s theory of relativity. Of course, the argument could be made valid, but only if it was the sufficient and necessary condition for the deflection – that it was the only reason for it. However, for this to be the case we would have to argue instead, ‘If, and only if, Einstein’s theory is true, then light rays passing close to the sun are deflected.’ 


2. Sherlock Holmes exercise


In Arthur Conan Doyle’s stories, Sherlock Holmes frequently takes great pains to convince the impressionable Doctor Watson and the hapless Inspector Lestrade that his success in detection is entirely due to his famed deductive method. In The Boscombe Valley Mystery Conan Doyle explains,

                It was about ten minutes before we regained our 
                cab…Holmes still carrying with him the stone which 
                he had picked up in the wood.
                     ‘This may interest you, Lestrade,’ he remarked, 
                holding it out. ‘The murder was done with it.’
                     ‘I see no marks.’
                     ‘There are none.’
                     ‘How do you know, then?’
                     ‘The grass was growing under it. It had only lain there 
                a few days. There was no sign of a place whence it had been 
                taken. It corresponds with the injuries.’[endnoteRef:1]1 [1: 1 Arthur Conan Doyle. ‘The Boscombe Valley Mystery’ in The Adventures of Sherlock Holmes (Harmondsworth: Penguin, 1988), p. 92.] 


What’s wrong with this argument?


Answer:

The reasoning appears to have been as follows,

              1. If the murder weapon was a heavy object, then we will find 
                          it with grass growing beneath it.
              2. This stone was found with grass growing beneath it.
              3. Therefore, this stone is the murder weapon

Holmes assumed there was only one reason why the stone was lying there, recently discarded, with grass growing beneath it: the murderer had thrown it away as he escaped from the scene. In other words, he assumed 

           If, and only if, it was the murder weapon, then it would be found with 
          grass growing beneath it. 

But, although this is a necessary reason for thinking the stone is the murder weapon, it is not a sufficient reason: we can think of a number of other reasons which would explain its discovery just as well. A boy returning from school might have picked it up to see how far he could throw it, or it may have been dropped by a gardener who was collecting stones to build a wall or a rockery in his garden. 





















