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· Deductive Reasoning: An argument intended t provide logically conclusive support for its conclusion; relates to what is logically possible.

· The defining characteristic of a deductive argument is that it is valid or invalid. 

· A deductive argument is intended to provide conclusive support for its conclusion.

· Final, definitive, undeniable support

· The structure of some arguments is deductive

· When arguments structured this way are good, they guarantee their conclusion

Examples: 
1. All philosophers are smart.  Macdonald is a philosophy.  So, Macdonald must be smart.

 2. I'm taller than Aimee.  Aimee is taller than Melissa. So, I'm taller than Melissa.

3. If you drove through town, you drove right past my house.  And you did drive right through town.  So, you must have driven right past my house.

· In each case, if the premises offered really are true, then the conclusion must also be true, and we  therefore describe that argument as being valid. 

Example: 
Pigs have wings.  Any animal with wings can fly.  So, pigs can fly.

False premises

False conclusion

Do the premises support the conclusion? 

Yes.  The structure of the argument is valid.

New Brunswick is west of Ontario.  Every Province west of Ontario is famous for harvesting lobster.  Thus, New Brunswick is famous for harvesting lobster. 

False premises

True Conclusion

Combination of false premises and true conclusion is valid.
If you’re reading this statement, you are alive.  You are reading this statement. Hence, you are alive.

**Of an argument has a combination of false premises and false conclusions, it is still a valid deductive argument**

· Arguments that are valid can be described as having:
· False premises and false conclusion

· False premises and true conclusion

· True premises and true conclusion

· The only combination of premises and a conclusion that a valid argument cannot have is a true premises and a false conclusion; invalid argument.

· Imagine scenario where the premise can be trust and the conclusion false.

Examples:

Jane’s mother has read James Joyce’s novel.  Margaret has never read a word by James Joyce.  Therefore, Margaret is not Jane’s mother.

Valid argument

All mammals have lungs.  All whales are mammals.  Hence, all whales have lungs.

Valid argument

All students taking PHI1101 are capable of doing well in this course.  Some students who are capable of doing well in this course will get a final mark of an ‘A+’.  Thus, all students in PHI1101 will get an ‘A+’.

Invalid argument; true premises, false conclusion

My bookshelves are overflowing with books.  Therefore, I have books on my bookshelves.

Valid argument

Ottawa has a greater population than Toronto.  The population of Toronto is greater than NYC.  Thus, Ottawa has a greater population than NYC.

Valid argument

If the use of salt causes bridges and overpasses to corrode more quickly than originally thought, then engineers should test the structural soundness of these structures more frequently.  The use of salt causes bridges and overpasses to corrode more quickly than originally thought.  Therefore, engineers should test the structural soundness of these structures more frequently.  

Valid argument

          **Validity does not equate with soundness**
· A deductive argument is intended to provide logically conclusive support for its conclusion.
· Non deductive argument intended to provide probable support for its conclusion.

The premise of a nondeductive argument are meant to make the conclusion probable or likely

Support for the conclusion is a matter of degree.

Nondeductive arguments can be described as successful or unsuccessful.

· Three degrees of probability for a successful non deductive argument:
1. If the premises of an argument make the conclusion almost certain, then we describe the argument successful

2. If the premises of an argument do not render the conclusion  close to certain, but quite plausible, then the argument is still successful but we describe the support which the premises lend the conclusion as very likely (a great deal more likely than not)

3. If the premises of an argument provide some basis for the conclusion but no great support then its still successful

· Unsuccessful non deductive argument:
· If the degree of support that the premises give the conclusion is little or none at all, then we describe the argument as being unsuccessful.

· Its premises are not relevant to the conclusion

Examples: 

1. There are times when many of us may need to protect ourselves from intruders.  Thus, we should all keep hand grenades on our bedside table.

Unsuccessful

2. Cole has been acting suspicious for days and he told Rachel he was going to steal something valuable.  We man surmise that Cole is up to no good.

Successful

3. Most undergraduates never take organic chemistry.  So, the chances are that Claude, a graduating premed student, did not take organic chemistry.
Unsuccessful

4. King has just received a scholarship to play basketball at a major Division 1 college.  This leads us to believe that King must be very athletic young man.

Unsuccessful

· Inductive Generalizations: we start with premises about individual members of a group and reason to conclusions about the group as a whole. 
· Whenever we begin with observations about some member of a group and end with a generalization about all of them.

Example: X% of the observed members of group A have property P.  Therefore, X% of all members of group A probably have property P.

40% of people in our survey said they support the conservative party.  So, we expect the conservatives to get 40% of votes in this election.

· How good is the argument?

· Sample Size

· The reliability of a generalization depends partly on the size of the same used.

· Basing a conclusion on inadequate same size: ‘hasty generalization’ 
Example: Canadians are likely to vote NDP in this election we surveyed over 1000 union members, and they told us…

· The sample should be similar to the target group

· Has all the same relevant characteristics

· Statistical syllogisms
· Sometimes we have good but incomplete knowledge of some group of people or things

· We reach a conclusion about member of that group

Examples: Canada’s parliament is overwhelmingly while and male.  So your MP is probably white and male. 

Most people who attend university are free thinkers.  Erica attends university.  Thus Erica is a free thinker.

· Analyzing:

· The individual being examined

· Group to which the individual is said to belong

· The characteristic being attributed

· Proportion of the group with the characteristics

· 1. unsuccessful

· 2. unsuccessful

· Plausibility Arguments
· Case building arguments.

· The premises of the arguments are meant to build a case for the conclusion being plausible or reasonable.

· Is the number of confirming instances relatively high?  Is there a disconfirming instance?
Example: Jones had a strong motive to murder Smith.  Jones had opportunity to murder smith.  The murder weapon had jones fingerprints on it,  Jones was psychologically capable of killing smith.  Therefore, Jones murdered smith.

     Also known as symbolic form.

Conjunction: Statement that uses ‘and’ =  ( 
Example: Alice rode her bike and John walked.

· P ( Q

· Disjunctive: Statement that uses ‘or’ = v

Example: Either Alice rode her bike or John walked

· P v Q

· Negation: Statement that uses ‘not’ = ~

Example: Alice did not ride her bike.  It is not the case that Alice rode her bike.

· ~P

· Conditional: Statement that uses ‘if’ and ‘then’ = ( 

Example: If Alice rode her bike, then John walked.

· P ( Q

· 8 Valid Argument Forms
· 1. Modus Ponens (MP)

Example: If spot barks, a burglar is in the house.  Spot is barking.  Therefore, a burglar is in the house.

· If p, then q

· P

· Therefore, Q

· P ( Q

· P

· -----

· Q

Variations of MP:

· ~P ( ~Q          ~P ( Q          P ( ~Q          P
· ~P                    ~P                   P                    P ( Q
· -----                 -----                  -----                 -----
· ~Q                   Q                    ~Q                   Q
· 2. Modus Tollons (MI)

Example: If you work in a bar, you’re over 19.  You’re not over 19.  So, you must not work in a bar.

· If p, then Q

· Not Q

· Therefore not P

· P ( Q

· ~Q

· -----

· ~P

Variation of MT:

    ~P ( ~Q

    Q

    -----

    P

· 3. Hypothetical Syllogism

Example: If Guy steals the money, he will go to jail.  If Guy goes to jail, his family will suffer.  Therefore, if Guy steals the money, his family will suffer.

· If P, then Q

· If Q, then R

· Therefore, if P, then R

· P ( Q

· Q ( E

· -----

· P ( R

· 4. Disjunctive Syllogism

Example: Either Ralph walked the dog or he stayed home.  Ralph did not walk the dog.  Therefore, he stayed home.

· P v Q

· ~Q

· ------

· P

· 5. Constructive Dilemma

Example: Either it is forecasted to rain tomorrow, or it is forecasted to rain today.  If it is forecasted to rain tomorrow, we will play the baseball game today.  If it is forecasted to rain today, we will play the baseball game tomorrow.  Therefore, either we will play the baseball game today or we will play it tomorrow

· P v Q

· P ( R

· Q ( S

· ------

· R v S

· 6. Conjunction (Conj)

Example: The class is large.  The students are noisy.  Thus, the class is large and the students are noisy.

· P

· Q

· ------

· P ( Q

· 7. Simplification (Simp)

Example: I am an optimist and I am a fair individual.  Therefore, I am an optimist.

· P ( Q

· ------

· P

· 8. Addition (Add)

Example: It is raining.  There it is raining or it is sunny.

· P

· ------

· P v Q

· 2 Invalid Argument Forms
· 1. Denying the Antecedent 

Example: If my car is out of gas, it will stop running.  My car is not out of gas.  Therefore, my car will not stop running.

· P ( Q

· ~P

· ------

· ~Q

· 2. Affirming the consequent

Example: If my car is out of gas, it will stop running.  My car stopped running.  Therefore, my car is out of gas.

· P ( Q

· Q

· -----

· P

· Do we see any of our 8 valid argument forms in the argument below?  NO
S v P                              

S ( H

~H

-------

P

1. S v P

2. S ( H

3. ~H    

4. ~S (1, 2 MT)

5. P (1, 4 DS)

· Hypothetic Syllogism

· P(Q
· Q(R
· ------

· P(R
Constructive Dilemma

P v Q

P(R

Q(S

------

R v S

Modus Ponens

P(Q

P

-----

Q

Modus Tollens 

P(Q
~Q

-----

~P

Simplification

P ( Q

-----

P

Conjunction

P

Q

---

P ( Q
Addition

P

-----

P v Q
Disjunctive Syllogism

P v Q

~P

-----

Q

ANSWER KEY
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II. 

1. premise, Canadians are used to cold weather.

· 2. conclusion, Moore’s dog has a keen sense of smell

· 3. conclusion, he’ll drive recklessly

· 4. premise, my cousin doesn’t wear glasses

· 5. conclusion, Jessica probably likes the beach

· In categorical Reasoning, the statements or claims of interest are categorical statements.  Categorical Statements make simple assertions about categories, or classes, of things.  
Example: All cows are herbivores.

      No gardeners are plumbers

      Some Business People are cheaters

      Some Business people are not moral

· Four standard forms of categorical statements:
· All S are P.  (all cats are carnivores)  

· No S are P.  (No cats are carnivores)

· Some S are P.  (Some cats are carnivores)

· Some S are not P.  (Some cats are not carnivores)

· Universal and Particular types of categorical statements
Example: 

1. All students are trouble makers
    Students                              Trouble makers
2. No ‘A’ students are slackers

    ‘A’ students                            Slackers

Example for Particular statements:   USE ‘*’
1. Some people are liars

People                              Liars

2. Some professors are not mean

Prof                               Mean
· A valid categorical syllogism is such that if its premises are true, then its conclusion must ne true.

SEE POWERPOINT
· Validity with Venn diagram:

· Draw the premises.

· Stop drawing.

· Do you see a conclusion?

If so then the argument is valid.

Example: All egomaniacs are warmongers.  All dictators are egomaniacs.  Therefore, all dictators are egomaniacs.

Egomaniacs                                  Warmongers

                            Dictators

**Whenever you have a universal and particular, you always draw the universal first.
· Recap - Four basic forms of categorical statements 
· All X are Y (shade all of x circle)

· No X are Y (shade the middle)
· Some X are Y (place ‘*’ in the middle)

Some X are not Y (place ‘*’ in the x circle)
· The world around us is a really messy web of causes and effects
· What causes cancer?

· What made me wear this shirt

It answers to questions like these, involve making causal claims.

· A causal claim is an assertion about the cause of something.

· A causal argument justifies, or supports, such a claim.
Testing for causes

John Stuart Mill (1806-1873) devised methods for evaluating.

1. Method Of Agreement( If 2 or more occurrences of some phenomenon have only one relevant factor in common, that factor must be the cause.

· Involves comparing situations in which the same kind of event occurs.  If the presence of a certain factor is the only respect in which the situations are the same, then this factor may be identified as the cause of the event.

Example: Imagine 3 people in your residence all feel sick one night.  All ate at different places and hung out with different people, and went to different gyms BUT all took sips from ONE water bottle.  If the bottle is the only thing they have in common then the water bottle caused the illness.

· If were trying to explain effect ‘E’…

Instance 1: Factors a, b, c are followed by e

Instance 2: factors a, c, d are followed by e

Instance 3: Factors a and c are followed by e

Instance 4: b and c are followed by e

Therefore, factor c probably causes e. 
2. Method Of Difference( relevant factor that is present when the phenomenon occurs and absent when it doesn’t occur, is likely the cause.

· Involves comparing situations in which an event of interest occurs with similar situations in which it does not.  If the presence of a particular factor is the only difference between two kinds of situations, that factor may be said to be “the cause” of the event.

· Look for that cases that are different; Whats missing in those cases?

Example: 6 players on a team play well; 3 others are not.  The ones not playing well missed a practice last week.  If missing practice is the only relevant difference, then that’s probably the cause.
· Instance 1: Factors a, b, c are followed by e

           Instance 2: Factors a and b are not followed by e

           Therefore, factor c is probably the cause of e

3. Joint method of Agreement and Difference( Combines the previous two methods 

· Involves the simultaneous application of the previous two methods.  We compare cases in which an event of interest occurs with ones in which it does not occur.  The cause of the event will be the only factor present in each case in which the event occurs absent in each case in which the event does not occur.

· This increases the chances that our conclusion is right.  The likely cause is isolated when you: Identify relevant common factors that are observed in various occurrences of E.  Discard any that are present when there is NO occurrence of E

4. Method Of concomitant Variation( relevant factors aren’t merely present or absent during the occurrence of the phenomenon- they are closely correlated with occurrences.
· Sometimes the relevant factor is correlated with the phenomenon being examined.  When two events are correlated (when one varies in close connection with the other) they are probably causally related.  More of A is associated with more of E.

Example: If you boil eggs, then the more heat you have, the harder the eggs get.  More exposure to cigarette smoke, more likely cancer

· Concomitant means occurring at the same time.  This method involves varying a factor and determining whether a change in it is accompanied by variation in some other factor that interests us.  If the two factors vary together, this is a reason to consider the first factor causally related to the second.   
Analyze the following: (____=conclusion)
1. Forty-five patients were admitted to Children’s Hospital for pneumonia in December. They were all given standard treatment for pneumonia. After five days, 30 of them were well enough to go home. The other 15, however, somehow acquired other infections and were not well enough to be released for two weeks. The only relevant factor common to these 15 is that they all stayed in the same ward (different from the ward the other group stayed in). Something about staying in that ward is the cause of the prolonged illness. ( Method Of Agreement
2. Educator’s have frequently noted the connection between education level and salary. The higher a person’s education level is, the higher his or her annual salary is likely to be. Education increases people’s earning power. ( Method of Concomitant Variation
3. For a long time vehicular accidents at the intersection of Fifth and Main Street have consistently averaged two to four per month. After a traffic light was installed there, the rate has been one or two accidents every three months. That new traffic light has made quite a difference. ( Method of Difference
4. In our test, after people washed their hands with Lather-Up Germicidal Soap, no germs whatsoever could be detected on their hands. But under exactly the same conditions, after they washed their hands with Brand X germicidal, plenty of germs were found on their hands. Lather-Up is better. ( Method Of Agreement and Difference
5. The endorsement of the Canadian Auto Worker’s union is essential to getting elected in Oshawa. No one has ever been elected to represent Oshawa in Parliament without the support of the CAW. (
· Argument by Analogy

· An analogy is a comparison of two or more things that are alike in specific ways.

· Analogies can also be used to argue inductively for a conclusion.

· Such arguments are known as ‘analogical induction’ or ‘argument by analogy’.

· Works like: Because these two things are similar in several ways, they must be similar in some further way.
· Examples: 
1. ‘Animals, like humans, have nerves, a spinal cord, and a brain. So, like humans, animals must feel pain.’
2. ‘Humans can move, do math, and fall in love. Robots can move, and do math. So, robots can fall in love.’

· Formally:
· Thing A has properties P1, P2, P3, and P4.

· Thing B also has properties P1, P2, and P3.

· Therefore, thing B likely has property P4.
· How Well Does it Work?

· Like all non deductive reasoning, good arguments from analogy only provide probable support for their conclusions.

· The more similarity there is between the two things being compared, the more likely the conclusion is.

· Drawing an analogy 

· Any two things can be compared.

· The question is whether the comparison is meaningful or useful.

Example: Like humans, birds have two eyes, four limbs, lungs, blood, bones, etc.

· But also some important differences.  How do we weed out poor or weak analogies?

· Evaluating or Judging Arguments from Analogy
We need to consider:

1. Relevant similarities

2. Relevant dissimilarities

3. Number of instances compared

4. Diversity among cases

Relevant Similarities

· The more relevant the similarities are between the things being compared, the more probable the conclusion.

· Example: ‘Just like in Vietnam, the U.S. has not got the support of the international community for its actions in Iraq. So, just like in Vietnam, the U.S. will lose the war in Iraq.’

(Appears weak, as there is just one similarity.

(LOTS of other factors matter here.

· Compare this:

 ‘In Vietnam, the U.S. lacked the support of the international community, they lacked an exit strategy, they faced a non-traditional enemy, and had lukewarm support from the American people. So, like in Vietnam, the U.S. will lose the war in Iraq.’

(Still not conclusive, but this argument from analogy is much stronger.

· Relevant Similarities are Important.  However, it’s not the sheer number of similarities that matters.

· How relevant or important those similarities are matters too.

· If we’re comparing power of 2 armies . . .

( Number of soldiers, firepower, training, command structure, etc. all matter.

( Eye colour, astrological signs, music preferences, etc., don’t.

Relevant Dissimilarities

· The more relevant the dissimilarities between the two things compared, the less probable the conclusion is.

· Example: ‘Charcoal is like diamonds: they’re both 100 per cent carbon. So, charcoal can cut glass.’
( sometimes we point out key dissimilarities in order to criticize someone’s argument by analogy.

( However, no, as the way the carbon atoms are arranged matters.’

Number of Instances Compared

· For the most part, the more comparisons the better.

Example:  ‘Every similar case has gone like this, so the next similar case will likely go like this.’

Diversity among Cases

· The greater the diversity among cases showing relevant similarities, the better.

· Example: 
1. ‘When A, a member of the M party, moved over to the N party, she was criticized by the public. And when B, a member of the N party, moved to the Q party, he was criticized by the public. And when C switched from the Q party to the M party, he was criticized, too. So . . . YOU are likely to face public criticism if you switch parties.’

· Evaluate each of the following arguments by analogy indicating (1) the things (instances) being compared, (2) the relevant similarities mentioned or implied, (3) whether diversity among multiple cases is a significant factor, (4) the conclusion, and (5) whether the argument is strong or weak.

1. Tolerating a vicious dictator is like tolerating a bully on the block. If you let the bully push you around, sooner or later he will beat you up and take everything you have. If you let a dictator have his way, he will abuse his people and rob them of life and liberty. If you stand up to a bully just once – or better yet – knock him senseless with a stick, he will never bother you again. Likewise, if you refuse to be coerced by a dictator or if you attack him, his reign will be over. Therefore, the best course of action for people oppressed by a dictator is to resist and attack.

2. Michael Ignatieff was an excellent political science professor at Harvard. He will therefore make an excellent leader of the Liberal party.

2. Emma is a college student and she has a part time job. Sam is a college student and he has a part time job. Jack is a college student and he has a part time job. Diana is a college student, so she probably also has a part time job.

3. Just as the complex mechanism of a watch implies a watchmaker, the world around us implies an intelligent designer. Therefore, God exists.

4. Several new, modern manufacturing plants in the Toronto area have brought jobs to the area as well as improving the city’s tax base, without causing significant amounts of pollution or noise or disrupting traffic. The same can be said of two new plants that have opened up on the outskirts of Montreal, as well as plants in Edmonton and Calgary. A plant built in Halifax will provide all the same benefits, also without the disadvantages.

5. George has loved every Chevrolet he has owned in the past 25 years. So he will probably love the Chevrolet he bought yesterday.
