Arguments are essential to critical thinking
We said that critical thinking is the process of evaluating beliefs and theories to determine whether there are good reasons to accept them as true. 
Reasons for believing something can always be presented in the form of an argument. So we need to spend some time talking about arguments.

Definition of the term ‘argument’
The term ‘argument’ in philosophy and logic does not mean a quarrel, or fight, or even a disagreement.
An argument is a set of two or more statements or claims, one of which, the conclusion, is intended to follow from, or be supported by, the others, which are the premises.

Example of an argument
1) Euthanasia is deliberately killing an innocent person
2) Deliberately killing an innocent person is morally wrong
Therefore
3) Euthanasia is morally wrong
Here, 1) and 2) are the premises, 3) is the conclusion.

Another example
1. Critical thinking is a skill that is essential to success in all walks of life.
Therefore
2. Critical Thinking should be a required course for all Carleton undergraduates.

Inference
The definition of an argument implies that every argument must include an inference – i.e. a claim to the effect that one thing makes something else likely to be true.
The presence of an inference therefore serves as the sign or criterion of something’s being an argument.

The term ‘reasoning’
The term ‘reasoning’ as used in philosophy basically just means inferring one thing from another.
So, “It looks like rain, so you should take your umbrella with you” counts as reasoning in this basic philosophical sense of the term.

Statements, or claims, are NOT arguments
A set of statements, or claims, by itself does not constitute an argument.
It doesn’t matter how many times you repeat them, or how emphatically they are uttered. (B/c a claim or set of claims is not an inference.)




Remember the Monty Python sketch “The Argument”
Man: I came here for a good argument.
Mr Vibrating: No you didn't; no, you came here for an argument.
Man: An argument isn't just contradiction.
Mr Vibrating: It can be.
Man: No it can't. An argument is a connected series of statements intended to establish a proposition.
Mr Vibrating: No it isn't.
Man: Yes it is! It's not just contradiction.
Mr Vibrating: Look, if I argue with you, I must take up a contrary position. 
Man: Yes, but that's not just saying 'No it isn't.'
Mr Vibrating: Yes it is!

Note
The premises and conclusions of arguments must always be statements, propositions, or beliefs – that is, things which are capable of being true or false (that is, which have a truth value). 
Questions, commands and other types of speech acts, which lack truth values, cannot function as premises or conclusions. 
(Of course, a premise could be expressed as a rhetorical question. But such questions are not really questions.)
For example, it would make no sense to say:
1) Were Smith’s fingerprints found on the murder weapon?
Therefore
2) Smith is guilty of the crime.

Note
Arguments can be good or bad, strong or weak, intelligent or stupid – even bad arguments, or weak arguments, are still arguments.
Arguments can also be as complex as you like 
    – there is no upper limit on the number of premises an argument can have.

Statements and arguments have different properties
Statements/Claims
· Are true or false, correct or incorrect
· Justified or unjustified
· Correct or incorrect, plausible or not plausible
Arguments
· Are strong or not strong, convincing or unconvincing
· Valid or not valid, sound or not sound
· Insightful, creative, well reasoned, etc., or the opposite of these



Reconstructing Arguments
When people give arguments, they often do not say clearly what argument they are giving – they may not even say whether they are giving an argument.
For this reason, it is often necessary to do a lot of work before we can know what argument a person is giving. This type of work is referred to as argument  reconstruction. 

Sample passage containing an argument
  “The stars are gods, for whatever is everlasting, intelligent and beneficial must be a god. And the stars have all three qualities. They don't seem to change, as anyone can observe. So they must be everlasting. They move in perfectly patterned ways, and whatever moves in perfectly patterned way displays intelligence. So they must be intelligent. What's more, the stars are beneficial because we are able to tell time accurately thanks to stellar movement.”
    (paraphrased from Plato)

Five steps involved in reconstructing arguments
1) Recognizing arguments – i.e. determining whether an argument is actually being presented
2) Distinguishing argument from non-argument in the discourse in question
3) Identifying the premises and conclusion of the argument
4) Reformulating the premises and conclusion, where necessary
5) Doing a structure diagram for the argument
However, these steps need not be carried out in just the order given in the preceding slide.
Usually it is best to decide whether an argument is being presented first, then try to identify the conclusion. Having done this, try to figure out what the premises are, and steps 2 and 3 must then be done together. Steps 4 and 5 will normally come at the end. However, these are not hard and fast rules.

Identifying premises and conclusions 
Sometimes people will say explicitly what the premises and conclusion are, but usually they won’t. So how are we to know?
Note: 
- The conclusion may be stated at the beginning, in the middle, or at the end of the discourse. 
- A single sentence may contain more than one premise, and one premise, or the conclusion, may be expressed in more than one sentence.






Logical indicators (or inference indicators)
These are words or phrases that indicate intended logical relationships, i.e. what is intended by the arguer to support, or follow from, what.
Examples: 
- “I think, therefore, I exist”. The word ‘therefore’ indicates that “I exist’ is meant to be the conclusion. 
- “Steve was definitely at the party because I saw him there”. Here the word ‘because’ indicates that the phrase following it is the premise of an inference.

Two types of logical indicator
Conclusion indicators – indicate that the phrase following them is the conclusion of an inference. 
Premise indicators – indicate that the phrase following them is meant to be the premise of an inference. 

Examples of logical indicators
Premise indicators
because
as
since
for
provided that
given that
for the reason that
assuming that
Conclusion indicators
therefore
thus
hence
consequently
it follows that
so
accordingly
implies that

Note that these words also have other uses
 These words do not always function as logical indicators:
 Examples:
- “He has lived in Ottawa since 2002”. The word ‘since’ is not functioning as a logical indicator here.
- “The front door was locked, so I went to the back door.” 
    Here, the word ‘so’ does not mean that the fact that the front door was locked is the reason to believe that I went to the back door. No argument is being presented here.

Illustrations for identifying premises and conclusion
“Euthanasia is the intentional killing of an innocent person and hence is morally wrong.”
“ (1) [ Euthanasia is the intentional killing of an innocent person ] and hence (2) [ is morally wrong ].”
· Putting the argument in “standard form” 
Strictly speaking the premise and conclusion of the preceding argument are as follows:
1. Euthanasia is the intentional killing of an innocent person.
therefore,
2. Euthanasia is morally wrong.

Illustrations for Identifying premises/conclusions 
Example 2:   
  “Coal seams have been discovered in Antarctica. This means that the climate there was once warmer than it is now. Thus, either the geographical location of the continent has shifted or the whole Earth was once warmer than it is now.”
   (1) [ Coal seams have been discovered in Antarctica.] This means that (2) [ the climate there was once warmer than it is now. ] Thus, (3) [ either the geographical location of the continent has shifted or the whole Earth was once warmer than it is now. ]
· In standard form
1. Coal seams have been discovered in Antarctica.
therefore 
2. The climate there was once warmer than it is now.
therefore 
3. Either the geographical location of the continent has shifted or the whole Earth was once warmer than it is now. 
· Example 3
   “Studies from rats indicate that neuropeptide Y in the brain causes carbohydrate craving, and galanin causes fat craving. Hence, I conclude that food cravings are tied to brain chemicals because neuropeptide Y and galanin are brain chemicals.
   
   (1) [ Studies from rats indicate that neuropeptide Y in the brain causes carbohydrate craving], and (2) [ galanin causes fat craving. ] Hence, I conclude that (3) [ food cravings are tied to brain chemicals ] because (4) [neuropeptide Y and galanin are brain chemicals. ]
· Example 4
  “The stars are gods, for whatever is everlasting, intelligent and beneficial must be a god. And the stars have all three qualities. They don't seem to change, as anyone can observe. So they must be everlasting. They move in perfectly patterned ways, and whatever moves in perfectly patterned way displays intelligence. So they must be intelligent. And, finally, the stars are beneficial because we are able to tell time accurately thanks to stellar movement.”
   “ (1) [ The stars are gods ], for (2) [ whatever is everlasting, intelligent and beneficial must be a god ]. And (3) [ the stars have all three qualities ]. (4) [ They don't seem to change ], as (5) [ anyone can observe ]. So (6) [ they must be everlasting ]. (7) [ They move in perfectly patterned ways ], and (8) [ whatever moves in perfectly patterned way displays intelligence ]. So (9) [ they must be intelligent ]. And, finally, (10) [ the stars are beneficial ] because (11) [ we are able to tell time accurately thanks to stellar movement. ]”
· Example 5
  “ It only remains to me to examine into the manner in which I have acquired this idea from God; for I have not received it through the senses, since it is never presented to me unexpectedly as is usual with the ideas of sensible things when these things present themselves, or seem to present themselves, to the external organs of my senses; nor is it likewise a fiction of my mind, for it is not in my power to take from or add anything to it; and consequently the only alternative is that it is innate in me just as the idea of myself is innate in me.”
    Rene Descartes, The Meditations
· Example 5
  “ (1) [ It only remains to me to examine into the manner in which I have acquired this idea from God ]; for (2) [ I have not received it through the senses ], since (3) [ it is never presented to me unexpectedly as is usual with the ideas of sensible things when these things present themselves, or seem to present themselves, to the external organs of my senses ]; (4) [ nor is it likewise a fiction of my mind ], for (5) [ it is not in my power to take from or add anything to it ]; and consequently (6) [ the only alternative is that it is innate in me just as the idea of myself is innate in me.]”

Relying on context to identify premises/conclusion
   What if there are no logical indicators, and the arguer does not tell us what the premises and conclusion are? Then we must rely on the context, on what would make sense. Example:
   “Smith is guilty. His fingerprints were on the murder weapon and he was seen fleeing from the crime scene.”  
    Common sense tells us that the two claims in the second sentence are intended as the premises, and the first sentence is intended as the conclusion.
· Sample argument with no logical indicators
 What is the conclusion of the argument below?
  “We must resist all efforts to allow the government to censor entertainment. Freedom of speech and expression are essential to a democratic form of government. As soon as we allow some censorship, it won't be long before censorship will be used to silence the opinions critical of the government. The next thing we know, we will have no more freedom than the Germans did under Hitler.”
· Cont’d
Usually it is best to try to identify the conclusion first. Ask yourself what is the main thing the author is trying to show or establish.
Then look for the reasons that are being presented for accepting the conclusion as true.
· Cont’d
· If a claim made is one that most people would probably accept, then it is probably functioning as a premise.
· If a claim made is one that many would not accept, then it is more likely to be the conclusion.
Note:  these are only rules of thumb.

The Principle of Charity
   If a passage is open to two or more interpretations, and the argument being presented on one interpretation would be more plausible than the arguments that would be presented on the other interpretations, then we should assume that the arguer intends to give the more plausible argument, even if he/she does not say so. 
· Cont’d
   Note, however, that when we do this we are not trying to improve the argument. 
    We are just giving the benefit of the doubt to the arguer, assuming that she/he would intend to give the best argument (which may not actually be true).
 Distinguishing argument 
from non-argument

Distinguishing argument from non-argument
When people give arguments in speeches, editorials, blogs, etc., usually not all of what they say or write forms part of the argument. 
Those parts of the discourse which do not form part of the argument are referred to as non-argument.
Although not part of the argument, non-argument can sometimes be very helpful in understanding what argument is being presented.

Common types of non-argument
1) Background information
2) Disclaimers
3) Commentary
4) Counter-arguments
5) Miscellaneous 
6) Repetition 

Background information
   This is information that is provided to create the setting for the argument, or to help the reader understand the argument that is going to be presented. 
   The exercises in our text don’t contain much background info, but real life situations in which arguments are presented usually do. 
· Which part of this passage is 
background information?
  “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.”
· Answer: the green part
  “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.”

Disclaimers
These are statements about what is not being claimed.
Example: “I believe that BP is responsible for the oil spill and should be made to pay for it. However, I am not claiming that they should be prevented from drilling in coastal areas in the future.”
Disclaimers can be very helpful in interpreting arguments. In order to know what argument is being presented, it helps to know what argument or claims are not being presented.

Commentary
These are comments or statements made about the argument but which are not themselves part of the argument.
Examples
“My argument will have three premises. …”
“There are two main parts to my argument ….”
“The following argument occurred to me while I was driving to work….”
Counter-arguments – Make sure not to count these as part of the original argument
Miscellaneous – could be jokes, irrelevant information,  etc.
Repetition – do not include premises or conclusions twice
Unstated premises 
and/or conclusions

Unstated premises and/or conclusions
A problem that arises in reconstructing arguments is that sometimes premises and/or conclusions are left unstated. Such arguments are called enthymemes. Examples:
“Whales aren’t fish because they don’t have gills.”
“Mary went to the opera, so her lamb must have gone too.”
“Everywhere that Mary went her lamb was sure to go, and Mary definitely went to the opera.”
· The arguments in the previous slide, 
fully stated, are
1) Whales do not have gills
2) All fish have gills
3) Therefore, whales are not fish
1) Everywhere that Mary goes, her lamb is sure to follow
2) Mary went to the opera
3) Therefore, her lamb went to the opera too

What is happening in these situations is that the arguer assumes that it will be obvious to everyone that part of the argument has been left unstated. So the arguer simply leaves this part unstated.
Of course, sometimes these assumptions on the part of the arguer are mistaken, and much confusion can result. In reconstructing arguments therefore, we try to make explicit any unstated parts of the argument.

Note
   It is important to emphasize that when we fill in missing premises and/or conclusions, the intention is not to change the argument being presented. 
   Rather, the missing part is understood to be there in the argument but it is just not stated explicitly.

Recognizing arguments
There are some things that look like arguments even though they are not arguments: They may contain logical indicators, and they might even appear persuasive. But they are still not arguments.
This can cause much confusion b/c we end up trying to find premises and conclusion, and so forth, when there aren’t any. So it helps to have a list of these things.
· Things that look like, but are not, arguments
1) Reports
2) Unsupported claims
3) Conditionals (and other compound) statements
4) Illustrations
5) Explanations

Reports
Some passages will merely describe things or events. For example, newspaper articles often simply report things that happened. 
These are not arguments b/c no claim is being offered as reason to believe any other claim – i.e. there is no inference.

Example
 “During the last quarter of the 20th century, the nation aged, and more of its people gravitated to the Sunbelt. Sprawling urban corridors challenged older cities as sites for commercial development. Rapid technological change fueled the growth of globalized industries.”

Unsupported assertions
Sometimes a passage will simply put forward certain claims without providing any support. 
Example: “I believe it is not dying that people are afraid of. Something else, something more unsettling and more tragic than dying frightens us. We are afraid of never having lived, of coming to the end of our days with the sense that we were never really alive, that we never figured out what life was for.”

Compound statements
   Compound statements contain two or more other statements. This complexity can make them look like arguments. But they are not arguments – they are single, complex claims. Examples of compound statements:
    - If P is true, then Q is true 
    - Either P is true or Q is true 
    - P is true if and only if Q is true

Conditional statements: If p, then q
When we give an argument “ P, therefore Q ” we are claiming that P is true, that the truth of P supports Q, and that Q is therefore true. 
When we assert the conditional statement “ If P, then Q ” we are not saying that P is true, or that Q is true. All we are saying is that IF P is true THEN Q is true; we are only saying something about the relation between P and Q.
· Examples
“If it rains, we will not go to the beach.”
“If you attend class regularly and do the homework assigned, then you will do well in this course.”
Think about why these are not arguments.

Disjunctive statements: Either P or Q
   When we say “Either P is true or Q is true” we are not making any inference. We are simply making the claim that one of P or Q is true. So no argument is being presented when we make this claim.
   
Examples and illustrations 
Illustrations are not the same as arguing for something, but they may still provide some support for it, and so are similar to arguments.
Example: “Amphibians always live in, or close to, water; for example, frogs, toads and salamanders are all found close to water.” 
Would this be meant as an argument to show that amphibians live close to water? 
· Would the previous example be an argument? 
Probably not, as three examples of amphibians that live close to water does not show that all amphibians do. Certainly it is not a convincing argument. 
So we should apply the principle of charity, and assume that it is not meant as an argument, unless the author explicitly says so.

Explanations and arguments
This is the hardest case. Explanations are easy to confuse with arguments because the language used to express them is very similar, e.g. words like ‘because’, ‘for’, ‘so’
Here are a few examples of explanations:
- The car wouldn’t start because the battery is dead.
- The Titanic sank because it hit an iceberg.
- The explosion was most likely due to a gas leak.

Difference between explanations and arguments
When we give an explanation we are trying to say why something is the case, what caused it.
When we give an argument for something, we are trying to show or prove that it is true.
Compare
(a) The Titanic sank because it hit an iceberg.
(b) The defendant is guilty because his finger prints were on the murder weapon.
· Cont’d
1) The Titanic sank because it hit an iceberg
2) The defendant is guilty because his finger prints were on the weapon.
 In 1) we are trying to say what caused the Titanic to sink; we are not trying to show that it did sink. After all, everybody knows it sank.
 In 2) we are trying to show that the defendant is guilty; we are not trying to say what makes him guilty, or causes him to be guilty. 

Some terminology
Explanandum – this term refers to the thing or phenomenon being explained.
Explanans – this term refers to the thing, condition, event, etc. in terms of which the explanadum is explained.
In the Titanic example, the sinking of the Titanic is the explanandum, and its hitting an iceberg is the explanans.
· Note 1
Of course, we might give an argument to try to show that a particular explanation is correct. Here the causal or explanatory statement is the conclusion of the argument.
   Example, we might argue that it is true that the Titanic sank b/c it struck an iceberg and not for some other reason. But this does not mean the statement ‘The Titanic sank b/c it struck an iceberg’ is itself an argument. It is not – it is a single (causal or explanatory) statement, and statements by themselves are not arguments.
· Note 2
Like arguments, explanations that people put forward can be evaluated. We can ask whether the explanation is plausible, what evidence there is to show that the explanation is correct, and so forth.
Much of science is concerned with this sort of thing, and we will be discussing the criteria for evaluating explanations later in the course. Nevertheless, the fact remains that explanation statements, or causal statements, by themselves, are not arguments.

Tests to distinguish explanations and arguments
1) The common-knowledge test
2) The past-event test
3) The author’s intent test
4) The principle of charity
· The common-knowledge test 
If the thing that would be the conclusion or explanandum is something most people would know about, then it is probably an explanation. 
After all, it makes little sense to argue for claims that everybody already accepts or knows to be true.
· The past-event test
If the thing that would either be the conclusion or explanandum occurred in the past, then it is more likely to be an explanation, although it is still possible that it could be an argument. 
· The author’s intent test
Ask yourself whether the author is trying to prove that the thing in question is the case, or trying to say why it is the case. 
Sometimes merely asking this question will be enough to determine whether it is an argument or explanation that is being presented.
· The principle of charity again
Accept the interpretation that makes the best sense of the passage. 
If, understood as an argument, the argument would not be very strong, whereas understood as an explanation, it would be quite plausible, then it is most likely an explanation (or vice versa).
In some cases the passage will make equally good sense as an explanation or as an argument, and the author gives no indication which he or she intends. 
In such cases we cannot know which is intended. (We might proceed to evaluate it under each interpretation.)
Later in the course we will be discussing explanations in more detail.  
For now, we just want to be able to distinguish them from arguments.

Structure Diagrams
All arguments have a logical structure; that is, there will be a particular way in which the premises of the argument combine with one another to support the conclusion. 
We can represent this logical structure in a diagram. These diagrams are referred to as structure diagrams, or argument trees. They are very helpful in understanding arguments. 

Steps in constructing structure diagrams
· Number all the statements or claims made in the passage.
· Identify any logical indicators.
· Identify the premises and conclusion.
· Identify and cross out any parts of the passage that are not part of the argument.
· Draw the structure diagram. 




Conventions for diagrams
Premises are always put above and conclusions below.
The direction of inference is always downward. Thus,
       1
       
       2
Means that claim 2 is being derived from, inferred from, claim 1. (The arrow may therefore be omitted.)
When lines descending from premises join up before reaching the claim below, this means the premises must be taken together to have good reason to accept the conclusion.
When the lines lead separately to the conclusion, this means each premise by itself provides good reason to accept the conclusion. 
In other words …
1        2
         
 3
This means the arguer is claiming that 1 by itself gives good reason to believe 3, and similarly for 2.
1        2

3
This means the arguer is only claiming that 1 and 2, taken together, provide good reason to accept 3.

Example
  “There are several different reasons why the death penalty should be abolished. First, we know that many innocent people have been executed in the past. Second, the death penalty does not help to deter murder. And, finally, there are great inequalities in the way the death penalty is applied.”

The argument in standard form
1. Many innocent people have been executed.
2. The death penalty does not deter murder
3. The death penalty has often been applied unfairly
_____________________
Therefore
4. The death penalty should be abolished
· Diagram
                             1          2         3
                                                
                                         4
Here, each of the premises provides support for the conclusion independently of the others. The phrase ‘several different reasons’ indicates that the arguer intends the argument to be understood in this way.

Another example
“Omar has the right to OHIP. Any Canadian who has resided in Ontario for more than three months has the right to OHIP, and Omar is a Canadian citizen who has resided in Ontario for more than three months.”
1. Any Canadian who has resided in Ontario for more than three months has the right to OHIP.
2. Omar is a Canadian citizen who has resided in Ontario for more than three months.
Therefore 
3. Omar has the right to OHIP.
· Diagram for previous slide
                        
                             1            2
                                         
                                    
                                    3
Here it is clear that neither premise on its own provides support for the conclusion. Only when taken together do they support the conclusion.

Initial premises and intermediate premises
Initial premise: there is a line leading down from the premise but no line above leading down to it – i.e. no support is being offered for this premise.
Intermediate premise: there is both a line leading down to the premise and a line leading from it to another claim below – i.e. some argument is being offered for this premise, and this premise in turn is offered as support for some other claim. 
Here, I is an initial premise, while 2 is an intermediate premise:
1

2

3

More examples
“Forbear to judge, for we are all sinners.”
1 [Forbear to judge] for 2 [we are all sinners.]
 Reformulation: 1= You should not judge people.
 



Structure Diagram:
                                    2
                                    
                                    1

Example 2
“What do I think of shopping at the Bay? I’ll tell you! They’ve go great prices and they’ve got a good selection of men’s clothes. So the Bay is a great place to shop.”
    1 [What do I think of shopping at the Bay? I’ll tell you! ] 2 [They’ve got great prices] and 3 [they’ve got a good selection of men’s clothes.] So 4 [the Bay is a great place to shop.]
· Cont’d
Structure diagram:
                       2       3
                              
                            4
(Claim 1 is non-argument.)

Example 3
“Changes are real. Now, changes are only possible in time, and therefore, time must be something real.”   (from Immanuel Kant)
1 [Changes are real.] Now, 2 [changes are only possible in time], and therefore, 3 [time must be something real.]
· Cont’d
Diagram:
                   1        2
                           
                        3    

Example 4 
“Coal seams have been discovered in Antarctica. This means that the climate there was once warmer than it is now. Thus, either the geographical location of the continent has shifted or the whole Earth was once warmer than it is now.”                                      
· Cont’d
   (1) [ Coal seams have been discovered in Antarctica. ] This means that (2) [ the climate there was once warmer than it is now. ] Thus, (3) [ either the geographical location of the continent has shifted or the whole Earth was once warmer than it is now.
· Cont’d
Structure diagram:
1

2

3
Note that 1 is an initial premise, while 2 is an intermediate premise.

Example 5
   “Studies from rats indicate that neuropeptide Y in the brain causes carbohydrate craving, and galanin causes fat craving. Hence, I conclude that food cravings are tied to brain chemicals because neuropeptide Y and galanin are brain chemicals.
   (1) [ Studies from rats indicate that neuropeptide Y in the brain causes carbohydrate craving], and (2) [ galanin causes fat craving. ] Hence, I conclude that (3) [ food cravings are tied to brain chemicals ] because  (4)[neuropeptide Y and galanin are brain chemicals. ]
Diagram:
1      2     4

3

Example 6 
  “The stars are gods, for whatever is everlasting, intelligent and beneficial must be a god. And the stars have all three qualities. They don't seem to change, as anyone can observe. So they must be everlasting. They move in perfectly patterned ways, and whatever moves in perfectly patterned way displays intelligence. So they must be intelligent. What's more, the stars are beneficial because we are able to tell time accurately thanks to stellar movement.”
(1) The stars are gods, for (2) whatever is everlasting, intelligent and beneficial must be a god. And (3) the stars have all three qualities. (4) They don't seem to change, as (5) anyone can observe. So (6) they must be everlasting. (7) They move in perfectly patterned ways, and (8) whatever moves in perfectly patterned ways displays intelligence. So (9) they must be intelligent. What's more, (10) the stars are beneficial because (11) we are able to tell time accurately thanks to stellar movement
                  5
                  
                  4        7       8       11
                                           
                  6            9            10
                                
                      2        3    
                           
                           1     (final conclusion)
  “ It only remains to me to examine into the manner in which I have acquired this idea from God; for I have not received it through the senses, since it is never presented to me unexpectedly as is usual with the ideas of sensible things when these things present themselves, or seem to present themselves, to the external organs of my senses; nor is it likewise a fiction of my mind, for it is not in my power to take from or add anything to it; and consequently the only alternative is that it is innate in me just as the idea of myself is innate in me.”
  “ (1) [ It only remains to me to examine into the manner in which I have acquired this idea from God ]; for (2) [ I have not received it through the senses ], since (3) [ it is never presented to me unexpectedly as is usual with the ideas of sensible things when these things present themselves, or seem to present themselves, to the external organs of my senses ]; (4) [ nor is it likewise a fiction of my mind ], for (5) [ it is not in my power to take from or add anything to it ]; and consequently (6) [ the only alternative is that it is innate in me just as the idea of myself is innate in me.]”
                   3         5
                            
                   2         4         7
                              
                              6
7 = the unstated premise: Either my idea of God was acquired through the senses, or it is a fiction of my mind, or it is innate in my mind.
1 is commentary on the argument but is not part of the argument itself.

Summary of instructions for diagramming 
1) Try to identify the main conclusion first.
2) Look for logical indicators and draw the appropriate conclusions from them.
3) Remember that premises and conclusions must be complete statements.
4) Remember that a single sentence may contain more than one claim.
5) Remember that conditional statements and disjunctions are single claims, not arguments.
6) Diagram repeated statements only once.
7) Omit material that is not part of the argument.

The concept of validity
In ordinary speech the term ‘valid’ is used in a rather broad sense. We might say: “So and so made a valid claim”, or “There is much validity in what she said”, and so on.
Here the term ‘valid’ simply means something like true or plausible. In logic, however, the term ‘valid’ is used with a very different meaning.

Definition of validity
In logic, to say that an argument is valid means: 
If the premises are ALL true, then the conclusion MUST be true.
                            OR
It is IMPOSSIBLE for ALL the premises to be true AND the conclusion false.
These two definitions are equivalent.

Examples to illustrate validity
Example A
1) If this piece of wire is made of copper then it will conduct electricity.
2) This piece of wire is made of copper.
3) Therefore, this piece of wire will conduct electricity.
Example B
1) If this piece of wire is made of copper then it will conduct electricity.
2) This piece of wire does not conduct electricity.
3) Therefore, this piece of wire is not made of copper.
Example C
1) If this piece of wire is made of copper then it will conduct electricity.
2) This piece of wire is not made of copper.
3) Therefore, this piece of wire will not conduct electricity.
· It is not valid, as this example shows
1) If something is a cat, then it has a tail.
2) My dog Oscar is not a cat.
3) My dog Oscar does not have a tail.
Example D
1) If this piece of wire is made of copper then it will conduct electricity.
2) This piece of wire does conduct electricity.
3) Therefore, this piece of wire is made of copper.
· It is not valid, as this example shows
1) If something is a cat, then it has a tail
2) My dog Oscar has a tail
3) My dog Oscar is a cat
Example E
1) I.M. Chisov bailed out of his plane at 22,000 feet and his parachute never opened.
Therefore,
2) I.M. Chisov did not survive his fall.
Is the above argument valid?
· Argument E is not valid
The premise makes the conclusion very likely to be true, but it is not valid in the sense just explained. (Incredibly, Chisov did actually survive.)
The validity of an argument requires that it be ABSOLUTELY IMPOSSIBLE (not just improbable) for all the premises to be true and the conclusion false. 

Distinguish validity and truth
To say that an argument is valid is not to say the conclusion is true, or that the premises are true. 
It is only to say how the premises are related to the conclusion, namely, that if the former are all true, then the latter must also be true.
(Another way to say that an argument is valid is to say that the premises logically entail, or imply, the conclusion.)

Validity is a property of arguments
You cannot meaningfully say that a statement, claim, proposition, or theory, is valid. That makes no sense! (Remember the definition of validity and you can see this.)
By the same token, it makes no sense to speak of arguments being true or false. Only propositions, beliefs, statements, or theories can meaningfully be described as true or false. An inference, which is part of an argument, cannot be true or false.

Soundness
Another word that is used in a somewhat special sense in logic is ‘soundness’. To say that an argument is sound is to say two things:
1) It is valid
          and
2) All of its premises are true
Given the definitions for these terms, all sound arguments are also valid, but not all valid arguments are sound. 
As with validity, soundness is a property that applies only to arguments, never to statements or claims.
· Quick test
1. If an argument is valid, must its conclusion be true? NO
2. If an argument is sound, must its conclusion be true? YES
3. If the conclusion of an argument is true, must it be valid? NO
4. If the premises and conclusion of an argument are true, must the argument be valid? NO
5. If the premises and conclusion of an argument are true, must the argument be sound? NO
6. If the premises are all true and the argument is valid, must the conclusion be true? YES
7. If all the premises of an argument are true and the conclusion is false, might the argument still be valid? NO
With this understanding of logical entailment, let us now turn to the distinction between deductive and inductive arguments.

Distinction between deduction and induction
Deductive argument – The premises are intended by the arguer to logically entail the conclusion, to make it absolutely certain that the conclusion is true.
Inductive argument – The premises are intended by the arguer only to make it probable that the conclusion is true, not to logically entail it.
· Examples
Deductive Inference
1. All swans are white
2. X is a swan
Therefore,
3. X is white
Inductive Inference
1. X is a swan and is white
2. Y is a swan and is white
3. No non-white swans have been observed
Therefore,
4. All swans are white, or the next swan I observe will be white

Terminology for inductive arguments
A strong inductive argument: The truth of the premises makes the conclusion likely to be true.
A weak inductive argument: The truth of the premises does not make the conclusion probable.
A cogent inductive argument – is one that is strong and the premises are all true.
The earlier argument about Chisov is a strong inductive argument
1) I.M. Chisov bailed out of his plane at 22,000 feet and his parachute never opened.
Therefore,
2) I.M. Chisov did not survive his fall.
The premise does not logically entail the conclusion, but it does make it probable.

Other examples of strong inductive arguments
1) Everyone who ate the egg salad became ill
2) None of those who didn’t have egg salad became ill
3) Therefore, eating the egg salad caused the illness.

1) In a scientific poll of Canadian voters 36% favoured the Conservatives.
       2)   Therefore, if an election were held today, about 36% would vote for the   Conservatives.

Valid argument forms
Each of the arguments given earlier had a certain logical form. Consider argument A again:
1) If this piece of wire is made of copper then it will conduct electricity.
2) This piece of wire is made of copper.
3) Therefore, this piece of wire will conduct electricity.
· The form of this argument is the following
1. If P then Q
2. P
3. Therefore, Q
This argument form is called Modus Ponens.
If the form of a given argument is valid, then every particular argument that has exactly the same form will also be valid.
In other words, any argument that has the modus ponens structure will also be valid.





Common forms or patterns of deductive reasoning
Modus Ponens
1. If p is true then q is true
2. p is true
3. q is true
Modus Tollens
1. If p is true then q is true
2. Not q (q is false)
3. Not p (p is false)
Hypothetical Syllogism
1. If p then q
2. If q then r
3. If p then r
Disjunctive Syllogism
1. Either p or q      
2. Not p                  
3. q
Example of hypothetical syllogism
1. If determinism is true, then we don’t have free will.
2. If we don’t have free will, then we are not responsible for our actions.
3. If determinism is true then we are not responsible for our actions.
Example of disjunctive syllogism
1. Either mental states are states of an immaterial soul or they are states of the brain.
2. Mental states are not states of an immaterial soul
3. Therefore, they are states of the brain.

Note 
The deductive patterns described above can be seen as inference rules. Such deductive rules can be described as truth-preserving:
In other words, if you start from true premises, and infer something from them by using these deductive patterns or rules, then what you infer using them must also be true.

Two examples of invalid argument forms (These are logical fallacies)
 Affirming the Consequent
1. If p then q
2. q
3. p
Denying the Antecedent
1. If p then q
2. Not p
3. Not q


Examples of these fallacies
  Affirming the consequent
1. If it's raining then the streets are wet. 
2. The streets are wet. 
3. Therefore, it's raining. 
[bookmark: _GoBack]  Denying the Antecedent
1. If it's raining, then the streets are wet.
2. It isn't raining.
3. Therefore, the streets aren't wet. 
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