EXAMPLES OF ARGUMENTS

Kobe Bryant should’ve won the Most Valuable Player award for 2005-06, because he scored more points than any other player.

Critical Thinking (PHI 102) should not be required of all UNLV students, since students should be free to take whatever classes they want to.

Mr. Smith’s fingerprints were found on the weapon that killed Mr. Jones.  Furthermore, no other fingerprints were found on the weapon.  Therefore, Mr. Smith killed Mr. Jones.

STANDARD ARGUMENT FORM
(P1) Kobe Bryant scored more points than any other player during the 2005-2006 season.






Therefore, Kobe should be MVP of the 2005-06 season.

(P1) Mr. Smith’s fingerprints were found on the weapon that killed Mr. Jones.

(P2) No other fingerprints were 

found on the weapon.



  

Therefore, Mr. Smith killed Mr. Jones.

Abbreviation for ‘therefore’: (
ONE ARGUMENT’S PREMISE IS ANOTHER’S CONCLUSION




from Salmon, p.13

(P1) Abortion is murder.

(P2) Murder is wrong.




Therefore, abortion is wrong.

Suppose someone challenges (P1)

(P1) Abortion is the deliberate killing of a human fetus.

(P2) A human fetus is a person.

(P3) The deliberate killing of a person is murder.









Therefore, abortion is murder.



(=(P1) in first argument)

ARGUMENTS IN DISGUISE
- Rhetorical questions
[Overheard on TV]

“With continuing violence in Iraq, who could think this mission is a success?”

 (P1) There is continuing violence in Iraq.










Therefore, the mission in Iraq is not a success.

- Commands  
“Drinking bleach is deadly, so don’t drink bleach.”

(P1) Drinking bleach is deadly.

( One should not drink bleach.

INDICATOR WORDS: examples
Kobe Bryant should’ve won the Most Valuable Player award for 2005-06, because he scored more points than any other player.

Critical Thinking (PHI 102) should not be required of all UNLV students, since students should be free to take whatever classes they want to.

Mr. Smith’s fingerprints were found on the weapon that killed Mr. Jones.  Furthermore, no other fingerprints were found on the weapon.  Therefore, Mr. Smith killed Mr. Jones.

WARNING: ‘indicator’ words have other uses
I’ve worn glasses SINCE I was 12.

John said my mama’s SO fat she needs her own zip code.

I punched John BECAUSE he insulted my mother.

[similar: John insulted my mother, SO I punched him.]


This is a causal use of the 
words, which is very common.
My mother ate two buckets of fried chicken FOR breakfast today.

EXTENDED ARGUMENTS
= NOT a single set of premises all supporting a single conclusion

Common types of extended arg.’s:

~ Nested arguments: 

The conclusion of one argument is a premise in another.

[recall earlier abortion example]

~ Multiple, separate arguments for a single conclusion 
[example from Salmon, p.24]

Women should invest more for retirement than men, because 

(a) women usually live longer than men, and 

(b) women usually earn less than men.

HOMEWORK: 1.2, pt. 1: 7, 9
7.

(P1) The exercise, training and development of our powers of discriminating among works of art are plainly aesthetic activities.
Therefore, the aesthetic qualities of a picture plainly include (not only those found by looking at it but also) those that determine how it is to be looked at.

9.

(P1) Over a period of two years, I have tested my [telescope] (or rather dozens of my [telescopes]) by hundreds and thousands of experiments involving thousands and thousands of objects, near and far, large and small, bright and dark.

Therefore, I do not see how it can enter the mind of anyone that I have simplemindedly remained deceived in my observation.

INCOMPLETELY STATED ARGUMENTS: examples
Tomato prices will go up, since farmers were hit by a hard freeze last week. 




(adapted from Salmon, p.33)

Kobe Bryant should be the Most Valuable Player for 2005-06, because he scored more points than any other player.

CONTRAST WITH:
Since all philosophy professors are jerks, and Greg’s a philosophy professor, Greg is a jerk.

[A completely stated argument = no missing premises; no ‘gaps’]

GENERALIZATIONS: 

UNIVERSAL and STATISTICAL
Many unstated premises are generalizations.

Two types of generalizations:

UNIVERSAL:

All A are B.

|
No A is B.

‘All dogs are hairy’
| ‘No fish is hairy’


Equivalently:   |
Every A is B.
 
| Every A is not B.
STATISTICAL:

Many A are B.
  |
Few A are B.

‘Many dogs are smart’| ‘Few fish are smart’


Equivalently:
  |
most, usually, often
   |
rarely, infrequently

Similar:


 
80% of dogs are smart|10% of fish are smart

IDENTIFYING UNIVERSAL vs. STATISTICAL GENERALIZATIONS

Problem: Sometimes we only find 

A are B
without ‘all’ or ‘most’ etc. out front.


“Politicians are crooks.”


“UNLV students are required to take Critical Thinking to graduate.”


“Fish are unable to live on air.”


“Men’s hair is shorter than women’s.”

Common sense is sometimes our only guide

IS THE MISSING PREMISE(S) UNIVERSAL OR STATISTICAL?
Tomato prices will go up, since farmers were hit by a hard freeze last week.

John will pay no state taxes this year, because he works only in Nevada.

Jennifer will get a great job when she graduates, since she got straight A’s in college.

A “Yield” traffic sign has a three-sided shape, so “Yield” signs are triangles.

IDENTIFYING UNSTATED PREMISES TO FIND FALLACIOUS ARGUMENTS
(P1) Kobe Bryant scored more points than any other player in 05-06.

*(P2) The player who scores the most points in a given season should be the MVP for that season.





(Bryant should be the 05-06 MVP.

The pessimist says:

“Everybody is miserable, regardless of income.  If you’re rich, you’re isolated or a workaholic; but if you’re poor, you don’t have enough money to live well.  Thus, you’re miserable no matter what your salary is.”

What’s the unstated premise? 

 [Fallacy of false dichotomy]

SUPPLYING UNSTATED PREMISES
Some guidelines:

1. We should first try to supply premises that are at least plausible, if we can’t find obviously true ones

2. Are the author’s intentions/ attitudes revealed by surrounding context?

3. Only supply premises the author is in a position to know (e.g., don’t supply premises about DNA or rocket science in an argument written hundreds of years ago.)

This can be difficult!

Common ways arguments ‘in the wild’ differ from standard form
1. Repetition of main assertion

2. Examples given

3. Description of how evidence was collected

4. Background information about the topic

5. Attempts to put the reader in a mood to agree with the author 

example of 5: “You’ll probably get an A in that class, since almost everyone last term got one.  Having an easy A class will make your semester easier.”

PRACTICE RECONSTRUCTING
“Envy is, I should say, one of the most universal and deep-seated of human emotions.  It is very noticeable in children before a year old, and has to be treated with tender respect by every educator.  The slightest appearance of favoring one child at the expense of another is instantly observed and resented. … But children are only slightly more open in their expressions of envy, and of jealousy… than are grown-up people.  The emotion is just as prevalent among adults as among children.”




Adapted from Salmon, p.38

PRACTICE RECONSTRUCTING – 2
Poetry cannot be translated, and therefore it is the poets who preserve languages; for we would not bother to learn a language when we can have everything that is written in the original language just as well in the translation.  But, as we cannot have the beauties of poetry except in its original language, we learn it.  For instance, what rhymes in one language will not in another, and a clever play-on-words is only rarely translated successfully.



Modified version of Salmon, p.42

AMBIGUITY
All rivers are bordered by banks.

All banks offer checking accounts.

So, you can open a checking account next to the Mississippi river.

My book bag is light.

Light is emitted from the sun.

Thus, my book bag is emitted from the sun.

These words are homonyms = 

Two distinct words that happen to look and sound the same

These arguments commit the fallacy of equivocation.
LESS OBVIOUS EXAMPLES
Gambling should not be illegal, since everyone does it: we are gambling when we switch jobs, buy a house, or marry.

All of us are exposed to a certain amount of background radiation from natural causes.  Such background radiation forms part of normal atmospheric conditions which humans have lived with for centuries.  Thus, since nuclear power plants are responsible for increasing atmospheric radiation by only a factor of two, this is within the range of normal and should not be condemned.


Adapted from Salmon, p.52
First ‘normal’ = healthy/ correct

Second ‘normal’ = average/ usual 

A PUZZLE

A rose is a red flower.

Thus, a rose is red.



[OK]

Apple pie is a sweet dessert.

So, apple pie is sweet.


[OK]

Mary is a good liar, so Mary is good.











[not OK]

Mars is a small planet, so Mars is small.






[not OK]

~ X is a good Y = X has all the qualities a Y is supposed to have

~ X is good = X is ethical (moral, etc.)




- - - - - - - - -

~ X is a small Y = X is small FOR a Y

~ X is small = X occupies little space
EXAMPLES of AMPHIBOLY
Amphiboly = Ambiguity due to grammatical structure

“I saw a cat in my pajamas.”


- Who was wearing the pajamas?
“They have two sons and a daughter in college.”


- Do they have one child in college, or three?
“Dinner is not cheap or tasty.”


- Does this mean:

‘Dinner is either not cheap or tasty’



OR

‘Dinner is neither cheap nor tasty’
SHIFT IN EMPHASIS
Not an ambiguity in the sentence itself, but rather in the contrast class of the sentence, i.e., what the statement is intended to rule out.


Example: 

We shouldn’t steal books from the library.



4 different ‘contrast classes’:

1. We shouldn’t steal books from the library. (But other people can?)

2. We shouldn’t steal books from the library. (But we can borrow them?)

3. We shouldn’t steal books from the library. (But we can steal other stuff?)

4. We shouldn’t steal books from the library. (But we can steal them from elsewhere?)


from www.bcskeptics.info

HOMEWORK #2
Exercise Set 1.3

#1

(P1) Nuclear fuel’s normal waste products do not cause significant atmospheric or water pollution.

(P2) Fossil fuels cause significant atmospheric and water pollution.
(Nuclear fuel is cleaner than fossil fuels.

(P1) The waste that nuclear fuels produce is very dangerous and lasts for centuries.

(P2) It is possible that this waste could escape and cause dramatic pollution.










(Fossil fuels are cleaner than nuclear fuel.

VAGUENESS

3 kinds of vague expression:

(1) Borderline cases of application of the expression


examples: “bald,” “tall”

(2) Multiple criteria for application of the expression

examples: “friend,” “game”

(3) The expression is not specific enough

[Depends on context]  


Example, at a campus party:

Q: “Where are you from?”

A: “The United States.”

(1) BORDERLINE CASES
First Example: “tall”


Is a 6-foot man tall, or not tall?

Compare: “over 6 ft.”


Is Greg over 6 ft., or not?



[NOT vague]

Second Example: “young”


Is an eighteen year-old young?

Compare: “minor” (= under 18)



[NOT vague]

Further examples: “bald,” “wealthy,” “blue” (as opposed to blue-green, or bluish violet, etc.)

Two ways vagueness (1) creates problems for arguments
Common type of premise that we assume is true:

“Each thing is either X or not-X”


examples:
“Everyone is either bald or not bald”
(P1) If a man has zero hairs on his head, he’s bald.

(P2) If one hair is added to a bald man’s head, he is still bald.



Therefore, a person with 100,000 hairs on his head is bald.

Solution: replace vague words with non-vague ones (‘over 5,000 hairs’)
(2) MULTIPLE CRITERIA

Several criteria exist for the application of the term, without specifying how many of the criteria must be met. –Salmon, p.53
Example: “game”

~ A typical game involves 2 or more players or teams [but: solitare]

~ A typical game involves competition 

[but so do lots of non-games]

~ Many games involve throwing dice, or drawing cards [but many don’t]
No one of these makes something a game—but how many must be met for something to be a game?

So what does ‘game’ mean in an argument?
Vagueness (3): non-specificity
Insufficient amount of detail or precision for the situation


examples:

Surgeon asks: “Which patient needs the heart transplant?”

Vague (3) response: ‘The guy on the third floor.’ 

Student asks: “When is tuition payment due?”

Vague (3) response: ‘In 2007.’

Whether or not an expression is vague (3) depends on context.

Saying “I’m from Las Vegas” is not vague when traveling in Europe, but it is vague when said at a meeting of the Las Vegas Citizens for Responsible Government meeting.

DEFINITIONS

Q: Why care about definitions?

A: To avoid some problems created by vague and ambiguous terms.

Examples:
~ “Here, ‘bank,’ means the small strip of land bordering a river.”

~ “The word ‘Friend’ means someone you care about, and who cares about you.”

~ “By ‘bald,’ I mean anyone with less than 1,000 head hairs.”


But does this really mean the same as ‘bald’ usually does?
Can’t fix non-specificity problem
OSTENSIVE DEFINITION
= pointing at the thing to be defined

Example:
A person learning English asks: ‘What does “red” mean?’

I answer, while pointing at an apple, a Stop sign, a rose, etc.: 

‘That is red.’

Problems:

1. What exactly are you pointing at? The apple, or its color, or its shape, or…

2. Many things cannot be pointed at.  (Imagine the person learning English asked: ‘What’s a glacier?’ while we’re here in Vegas.)

(Verbal) Extensional Definition
The extension of a term = all the things that term applies to.

Examples: (1) The extension of

‘UNLV student in PHI 102-37’ 

is the set of people in this room (minus me)

(2) The extension of ‘red’ is the set of every single red thing.

A complete extensional definition of X = a list of ALL the things in the extension of term X.

~ Impossible when the number of things in X’s extension is infinite.

Many extensional definitions are PARTIAL lists of typical members 

INTENSIONAL DEFINITION
~ gives an expression identical in meaning to the expression defined

 “The definition should state the set of properties possessed by all things to which the term applies, and only to those things.” – Salmon, p.58

This set is the intension of the term.
Varieties/ Uses of intensional def’n:
(1) Dictionary definitions

(2) Stipulative definitions 



(to introduce new words)

(3) Precising definitions



(to reduce vagueness)

(4) Persuasive definitions



(to create approval or 





disapproval in the reader)

MISTAKES IN DEFINITIONS
1.  Too narrow
example: ‘Human’ means ‘walks on two legs and can communicate via language’


BUT: Some humans cannot walk

2. Too broad
example: ‘Chair’ means ‘something that can be sat on’


BUT: Benches can be sat on too

3. Circular
example 1:  ‘Critical Thinker’ means ‘someone who thinks critically’

example 2: Two definitions:

‘To hate’ means ‘to dislike strongly’

‘To dislike’ means ‘to hate mildly’

PERSUASIVE DEFINITIONS

Compare:

‘Professor’ means: 

‘An arrogant, selfish person who torments University students with boring lectures and homework.’

‘Professor’ means: 

‘Someone dedicated to discovering knowledge and to enlightening the next generation.’

‘Professor’ means: 

‘Someone who teaches and does research at a University, and has a PhD.’

IMPLICIT DEFINITIONS
What’s the extension or intension of:

‘and’?
‘or’?
‘unless’?
‘not’?

They don’t have one: they don’t refer to things, events, properties, etc.

Rather, they are grammatical.

~ An implicit definition of ‘and’:

A sentence of the form ‘A and B’ (where A and B are sentences) is true whenever both sentences are true, and false otherwise.

3 TYPES OF ARGUMENTS
1. Deductive: Premises guarantee the conclusion is true

2. Inductive: Premises make the conclusion probable
3. Fallacious: Premises merely appear to support the conclusion, but do not support it.


[bad argument]

Whether or not the premises are true is irrelevant to this classification: 

There are deductive arguments with false premises, and fallacious arguments with true premises.

VALIDITY and SOUNDNESS
Every (truly) deductive argument is valid: IF the premises are true, then the conclusion MUST be true.


Examples:
(P1) All women will live 100 years.

(P2) Brad Pitt is a woman.




(Brad Pitt will live 100 years.

(P1) Grass is either green or red.

(P2) Grass is not green.





(Grass is red.

These 2 arguments are not sound.

A sound (deductive) argument is (i) valid AND (ii) all its premises are true.

(No inductive arguments are valid.)

VALID? SOUND? Or NEITHER?
(P1) No Critical Thinking student ever gets an F in the class.

(P2) Joe is a Critical Thinking student

(Joe will not get an F in Critical Thinking.

(P1) Every time Joe has come to PHI 102 so far, he’s fallen asleep.




( Joe will fall asleep the next time he’s in PHI 102. 

(P1) Some PHI 102 students are very hard workers.

(P2) Some very hard workers have full-time jobs.









(Some PHI 102 students have full-time jobs.

Features of Deductive Arguments
- Truth preserving: A deductive argument can never have only true premises and a false conclusion


(unlike inductive arguments)

- They give no new information: The conclusion of a deductive argument is always ‘contained’ implicitly in the premises.


BUT they can give information that we haven’t realized yet. = They can give psychologically new information


Example:
(P1) 795+398=1193

(P2) 481+712=1193



(795+398 = 481+712

INDIRECT PROOF
a.k.a. Proof by contradiction, or Reductio ad absurdum
Assume the OPPOSITE of what you want to prove, and show that it leads to something obviously false.

Why does this work?

Because deductive arguments are truth-preserving:

If we know that the conclusion of a deductive argument is false, then at least one of the premises must also be false.

Examples: 

Showing the Earth is not flat

Catching a suspect in a contradiction

INDUCTIVE ARGUMENTS

= Premises do not guarantee the conclusion, but do make the conclusion probable.
Differences with Deductive Arg.’s:

~ Inductive arguments are NOT truth-preserving: they can have true premises, and a false conclusion.

~ BUT, the conclusion of an inductive argument does give new information about the world.


(= “Ampliative” inference)

ADDING PREMISES in Inductive Arguments vs. Deductive ones
Compare:

(P1) All cats are furry.





( The next cat I see will be furry.

VS. [inductive arg.]

(P1) Every cat I’ve ever seen is furry.

( The next cat I see will be furry.

Add to the second argument:

(P2) My roommate got a sphinx cat this morning.

Conclusion is LESS likely to be true.
OR, add:

(P2() I’m on my way to my grandma’s house, and she has a furry cat.

This STRENGTHENS the conclusion.
Inductive Arguments: EXAMPLES (1)

(1) Infer something about the future based on past evidence. 


example:

(P1) Every cat I’ve ever seen is furry.

( The next cat I see will be furry. 

(2) Infer something about the past based on present evidence. examples: archeology; trial evidence 

(3) Infer something about a whole group based on evidence about one part of the whole.


example:

(P1) Of 1000 randomly polled voters, 390 prefer candidate X.



 

( 39% of [all] voters prefer X. 

Inductive Arguments: EXAMPLES (2)
(4) Infer something about a particular case from a statistical generalization.


example:
(P1) In Poker, 4 Aces is almost always a winning hand.

(P2) I have 4 Aces this hand.




( I will win this hand.

(5) [Arguments from analogy] 

Given evidence that 2 things have many similarities, infer that some further similarity holds between them 


example:

(P1) The human immune system shares many similarities with mice’s.

(P2) Eating a lot of Splenda does not lead to cancer in mice.







( Eating Splenda does not lead to cancer in humans. 

There are DIFFERENT DEGREES of inductive support
(~ Deductive support is yes or no)


compare:

(P1) Of 100 randomly polled voters, 39 prefer candidate X.



 

( 39% of [all] voters prefer X. 



vs.
(P1) Of 10000 randomly polled voters, 3,900 prefer candidate X.



 

( 39% of [all] voters prefer X. 

 - - - - - - - - - - - - - - - - - - - - - - - - - - -

(P1) 4 Aces almost always wins.

(P2) I’m holding 4 Aces.




( I will win this hand.



vs.

(P1) 3 Aces usually wins.

(P2) I’m holding 3 Aces.


( I will win this hand.

WARNING: Statistical generalizations can be part of deductive arguments

Examples:
(P1) A fair coin has a 50% chance of coming up heads when flipped.

(P2) This penny is fair.







(This penny has a 50% chance of showing heads on its next flip.

(P1) Anyone holding 4 Aces is very likely to win the pot.

(P2) John is holding 4 Aces.




(John is very likely to win the pot.

If the conclusion were

‘John will win the pot’

then the argument would be inductive
TODAY: STATISTICAL SYLLOGISMS
‘Statistical’: at least one of the premises is statistical (i.e., not universal)

‘Syllogism’: a certain type of 2-premise argument

Example of a DEDUCTIVE syllogism:

All August days are hot.

All hot days are uncomfortable.

(All August days are uncomfortable.

This has the form:


All Xs are Ys.


All Ys are Zs.


(All Xs are Zs.

Another example of a DEductive syllogism*:

All humans are mortal.

Socrates is a human.

(Socrates is mortal.

This has the form:


All Xs are Ys.


b is an X.




(b is a Y.
~ CAPITAL letters stand for properties/ qualities
~ lower-case italicized letters stand for individual objects.

 - - - - - - - - - - 

*: Strictly speaking, this is actually a quasi-syllogism.

STATISTICAL SYLLOGISMS
= Infer something about a particular case (past, present, or future) based on information about what USUALLY happens. (Salmon’s inductive argument type #4 (p. 92))

FORM of statistical syllogisms:


(P1) Most Xs are Ys.


(P2) b is an X.





-----------------------------


(b is (a) Y.




~~ OR ~~


(P1) z% of Xs are Ys.

[z high]


(P2) b is an X.





-----------------------------


(b is (a) Y.

Double lines indicate that the argument is inductive, not deductive.

Statistical Syllogisms: EXAMPLES
(P1) 90% of UNLV students are smart.

(P2) Joe is a UNLV student.




--------------------------------------------------

(Joe is smart.

(P1) Most UNLV students are smart.

(P2) Joe is a UNLV student.




--------------------------------------------------

(Joe is smart.

NEGATIVE statistical syllogisms:

Opposite of…
Many – Few





Almost all – Almost no





95% - 5%

example:

(P1) Few UNLV students are rich.

(P2) Joe is a UNLV student.




--------------------------------------------------

(Joe is not rich.

WHEN IS A STATISTICAL SYLLOGISM GOOD?
A: As always, if the premises (if true) make the conclusion more likely

1. The closer the percentage in the statistical premise is to 100%, the better (for negative: closer to 0%)


Similarly, ‘almost all’ better than ‘most’

2. The rule of total evidence is followed.  (= “all available relevant evidence has been considered” (Salmon, p.112).)

We must choose the correct reference class.  

(The X in ‘Most Xs are Ys’)

RULE OF TOTAL EVIDENCE


example:
(P1)3% of Americans are vegetarians.

(P2) Joe is an American.





--------------------------------------------------

(Joe is not a vegetarian.

BUT! Suppose we also know that Joe is president of the Vegas chapter of People for the Ethical Treatment of Animals (PETA).


[Almost all PETA members are vegetarians.]

The rule of total evidence has not been followed: right reference class is PETA members, not American.

(Recall: adding premises to inductive arguments can change their strength)

FALLACIES

Fallacy:
NOT a false claim




NOT ignorance

Fallacy = bad argument = premises don’t support conclusion


(arguments aren’t true or false)

~ Truth or falsity of premises and conclusion is IRRELEVANT.

Fallacies treat non-evidence (or poor evidence) as good evidence

(obvious) example

(P1) The sky is blue.

( Grass is green.

FALLACIES WE’VE SEEN ALREADY
1. Fallacy of equivocation: using different meanings of an ambiguous word in different premises.


Example
(P1) White things reflect all colors.

(P2) Joe is white.







( Joe reflects all colors.

2. Fallacy of black-and-white thinking: only admit extremes as possibilities.


Examples
(P1) George Bush is not perfect.

( George Bush is the devil.

(P1) You don’t believe everything I say.











( You think everything I say is a lie.

FALLACIES THAT USE EMOTION INSTEAD OF EVIDENCE
1. Appeal to force: Use fear to scare the listener into accepting the conclusion.


Examples: (Galileo, 1633)
Claim: The Earth is at rest.

“Support”: The Church will excommunicate you if you say that the Earth is moving.

Claim: Stealing is unethical.

“Support”: The government will put you in jail if you are caught stealing.

[But what if the claim were: ‘You should not steal’?]

Another example:

Claim: Your friends never talk about you behind your back.

“Support”: If you think your friends are constantly talking about you behind your back, then you’ll become suspicious and miserable.

FALLACIES THAT USE EMOTION INSTEAD OF EVIDENCE (continued)

2. Appeal to pity: Using sympathy for the speaker, in place of evidence


Examples

Claim: Allowing research on stem cells will cure Parkinson’s disease. 

“Support”: I have Parkinson’s, and I need something to hope in.

Claim: Torturing suspects is not an effective way to obtain information.

“Support”: I was tortured as a POW, and I was subjected to cruel and inhumane treatment.

[contrast: I was a POW, and all us POWs just told our torturers whatever they wanted to hear.]

FALLACIES THAT RESEMBLE CORRECT ARGUMENTS
1. Fallacy of confusing coincidence/ correlation with causation: inferring ‘X causes Y’ on the grounds that X and Y are correlated.


Examples:
(P1) Whenever more ice cream is eaten, robberies go up.

(P2) Whenever less ice cream is eaten, robberies go down.




( Ice cream causes robberies.

At the maternity ward last night, twice the usual number of babies were born.  The only other unusual thing last night was the full moon.

So, the full moon must’ve caused the large number of births.

FALLACIES THAT RESEMBLE CORRECT ARGUMENTS (continued)
2. Fallacy of affirming the consequent: Inferring from ‘All/Most Xs are Ys’ and ‘b is Y’ to ‘b is X’


examples:
(P1) My girlfriend just got a call from a guy I don’t know.

(P2) Almost every time a girl cheats on her boyfriend, she gets calls 

from a guy he doesn’t know.




---------------------------------------------------

( My girlfriend is cheating on me.

(P1) All UNLV students are over 13 years old.

(P2) Jane is over 13 years old.


( Jane is a UNLV student.

MORE ON Statistical Syllogisms
Overheard on the radio [re: Prop. 7]
(P1) 50% of Nevadans use alcohol regularly.

(P2) Only 4% of Nevadans use marijuana regularly.

(P3) ?











Therefore, marijuana (unlike alcohol) should not be legalized in Nevada.


Reply:
BUT! 

(P1) 50% of Nevadans have tried marijuana.










So, marijuana should be legal in Nevada.

(Note: 70% of Nevadans have tried alcohol.  G.F.-A.: Is this relevant?)

Fallacy of INCOMPLETE EVIDENCE
Recall the rule of total evidence: All available, relevant evidence must be considered in a statistical syllogism.

Why do we need this rule?

(P1) Most Americans can’t dunk.

(P2) Shaquille O’Neal is an American.

------------------------------------------------------

(Shaquille O’Neal can’t dunk.

This argument ignores available, relevant evidence (Shaq is a professional basketball player, and he’s 7 feet tall). 

= fallacy of incomplete evidence
Most 7-foot American Pro basketball players CAN dunk.

Applying the Rule of Total Evidence
(P1) Most Xs are Ys.

(P2) b is X.





-----------------------------

(b is Y.

~ When is a particular fact relevant?

A: When it changes the likelihood that b is Y.

[When’s that? Often we don’t know]

~ When is a particular fact available?

A: Availability is a vague term: facts that I know now (and can remember) is definitely available; facts that it would take me a year to discover is definitely not- but where’s the cutoff?

ARGUMENTS FROM AUTHORITY
Where does your knowledge come from?


A LOT comes from other people.  [Anything outside Vegas yesterday.]

Why do we believe these people?

Most of the time, they tell the truth. 

So (first try):

(P1) Most of what b says is true.

(P2) b says that p.





----------------------------------------------

(p (is true).

Arguments from Authority (cont.)

Example:
(P1) Most of what my roommate says is true.

(P2) My roommate says we got no mail today.










--------------------------------------------------

(We got no mail today.


BUT! Compare:

(P1) Most of what my roommate says is true.

(P2) My roommate says the Sun will explode tomorrow.







--------------------------------------------------

(The Sun will explode tomorrow.

Arguments from Authority (cont.)
We want to refine our original argument form, since different people have different areas of expertise.


Argument from Authority

(P1) Most of what b says about subject S is true.

(P2) b says p about subject S.

-------------------------------------------

(p (is true).

(P1) Most of what astrophysicists say about astrophysics is true.

(P2) Astrophysicists say the Sun will explode tomorrow.







--------------------------------------------------

(The Sun will explode tomorrow.

Argument Against the Person
~ REVERSE of argument from authority

(P1) Most of what b says about subject S is FALSE.

(P2) b says p about subject S.

-------------------------------------------

(p is FALSE.

(P1) Most of what my roommate says about astrophysics is false.

(P2) My roommate says the Sun will explode tomorrow.







--------------------------------------------------

( ‘The Sun will explode tomorrow’ is false. (= The Sun will NOT explode tomorrow.)

FALLACIOUS arg. against the person
~ Instead of attacking the evidence for a conclusion, attack the character of the arguer

(P1) b is an alcoholic (/arrogant/ greedy/ Democrat/ Republican/ …)

(P2) b says p about S.





--------------------------------------------------

((p is false.

But an alcoholic can give good evidence, and a saint can present a bad argument.

Related: tu quoque (= you too)
Jason: “Joe, you’re bad with money: you have $4000 in credit card debt.”

Joe: Your argument’s no good, since you owe $5000 on your credit card!”

ARGUMENT FROM CONSENSUS
(P1) Usually, when most people say p (about subject S), p is true.

(P2) Most people say p (about S).

-----------------------------------------------

(p (is true).

BUT! Mom: “If everyone else jumped off a bridge, would you jump too?”

QUESTION: When is ‘what most people say’ a guide to the TRUTH?

Note: appeals to consensus can appear in DEductive arguments too:

(P1) Most Americans say their favorite sport to watch is football.


(Football is the most popular sport to watch in the US.

ANOTHER INDUCTIVE FALLACY
Recall the deductive syllogism:

(P1) All Xs are Ys.

(P2) All Ys are Zs.

(All Xs are Zs.

Try replacing ‘all’ with ‘most’…

(P1) Most Xs are Ys

(P2) Most Ys are Zs.

----------------------------

(Most Xs are Zs.

(P1) Most UNLV students are under 30.

(P2) Most people under 30 are not UNLV students.








--------------------------------------------------

(Most UNLV students are not UNLV students.

ANALOGY in ARGUMENTS
What’s an analogy?

= A comparison between two things that are similar in some way(s)
SAT analogies:

Cat is to Kitten as Dog is to _____.

~ Kittens and puppies are similar: both are the young of the species.

Bird is to feather as fish is to _____.

~ Feathers and scales are similar: they both cover the animal.

The text calls metaphors analogies.

(example: “Joe is a weasel.”)

Source system vs. Target system

Cats, Birds



Dogs, Fish 

ARGUMENTS FROM ANALOGY

Examples
(P1) Rats and humans have SIMILAR immune systems.

(P2) (Experiments show that) rats exposed to cigarette smoke tend to develop cancer.







--------------------------------------------------

( Humans exposed to cigarette smoke tend to develop cancer.

(P1) Possession and use of marijuana is illegal.

(P2) Possession and use of alcohol was illegal during Prohibition (1930s).

(P3) Making alcohol illegal caused more problems than it solved.



--------------------------------------------------

(Making marijuana illegal causes more problems than it solves.

FORM of Argument from Analogy
[Not in book]

(P1) Xs and Ys are relevantly similar.

(P2) Xs are Zs.









------------------------------------------------------

( Ys are Zs.

[textbook form]

(P1) Xs are Fs, Gs, Hs, …

(P2) Ys are Fs, Gs, Hs,… and Zs.
----------------------------------------------

( Xs are Zs.


Real-life example: Real Estate
(P1) 245 Maple St. has a pool, 3 bedrooms, 2 bathrooms, sits on a quarter-acre, was built in 1976, ...

(P2) 241 Maple St. has a pool, 3 bedrooms, 2 bathrooms, sits on a quarter-acre, was built in 1976, … and sold for $250K.








--------------------------------------------------

( 245 Maple is worth $250K.


Darwin, “Origin of Species”
(P1) Domesticated pigeons and wild pigeons are similar.

(P2) The traits of domesticated pigeons can be changed, over many generations, via gradual selection.
-------------------------------------------------

(The traits of wild pigeons can be changed, over many generations, via gradual selection.

Analogical Arguments Gone Wrong
(P1) UNLV students usually are in their 20s, own an iPod, and have a job.

(P2) UNR students usually are in their 20s, own an iPod, have a job, and live in Reno.











------------------------------------------------------

(UNLV students usually live in Reno

(P1) Rats and humans have similar immune systems.

(P2) Humans can do math in their heads.










--------------------------------------------------

( Rats can do math in their heads.

EVALUATING Analogical Arguments
1. Relevance of properties mentioned in premises (F, G, H, …) to the property in the conclusion (Z).


‘Relevance’ is defined as before: 

F is relevant to Z = The occurrence of F makes the probability of Z go up or go down
2. Degree of similarity: the closer the two things compared, the more likely the conclusion is true.


Example: A drug test run on monkeys will yield a stronger conclusion than a test on rats, since humans are more like monkeys.

3. Variety of Evidence: more variety is better: suppose smoke causes cancer in rats, apes, birds…

FALLACY of FALSE ANALOGY
When the properties mentioned in the premises (F, G, H…) are NOT relevant to the property in the conclusion (Z).


Example [adapted from text]
(P1) A family and a society are similar.

(P2) In a family, parents should be allowed to shape their kids’ characters/ personalities.




----------------------------------------------

( In a society, the leaders should be allowed to shape its citizens’ characters/ personalities.

BUT!  Parents are allowed such extensive control because (1) they love the kids and (2) They are wiser than the kids—leaders lack (1) & (2)

Important Analogical Arguments
Argument from design (Paley 1802)
(P1) Living things exhibit (often complex) adaptation to purposes.

(P2) Machines exhibit (often complex) adaptation to purposes.

(P3) Machines’ complex adaptation is caused by humans’ planning and thought.











------------------------------------------------------

(Living things’ complex adaptation is caused by some sort of planning and thought.

Important Disanalogies?

~ How exactly are animals made?  Like a watchmaker putting together a watch?

Important Analogical Arguments
Argument against abortion
(P1) Newborn babies and newly-conceived embryos are similar (e.g., both can develop into adults; both have a complete set of human DNA).

(P2) It is immoral to destroy newborn babies.












------------------------------------------------------

(It is immoral to destroy newly-conceived embryos.

Important Disanalogies?

~ Babies can survive separated from the mother (Supreme court)

~ Babies are conscious, can feel pain

ARGUMENTS FROM SAMPLES aka

INDUCTIVE GENERALIZATIONS

Examples:
In a poll of 1000 registered Nevada voters, 500 plan to vote Republican.

---------------------------------------------------

(50% of (all) registered Nevada voters plan to vote Republican. 

3% of UNLV students I’ve met so far are international students.




--------------------------------------------------

( 3% of (all) UNLV students are international students.

Other examples: quality control; 

new drug’s effectiveness & safety.

INDUCTIVE GENERALIZATIONS:

SIMPLE FORM
n% of observed Xs are Ys.

-------------------------------------

(n% of (all) Xs are Ys.


Jargon:

Observed Xs = sample






(All) Xs = population

When does this form of inference fail, and when is it legitimate?

~ Suppose I only test my new drug on 4 different people.

~ Suppose my survey of international students is done at the Asian Students Association Meeting.

~ Suppose my political poll only asks Caucasian females between 35-49.

Strong  Inductive Generalizations
The problem with the previous cases: the observations I made were not representative of the whole group.

When is a sample representative?


1. It is large enough



(3/10 heads vs. 300/1000 heads)


2. It is varied enough.

What counts as ‘enough’ varies.

(Chemistry: relatively small;

Social facts: much bigger)

How to get a representative sample:


1. Random sampling (= each member of the population has an equal chance of being in sample)


2. Stratified random sample

Inductive Generalization: Fallacies
1. Hasty Generalization (‘jumping to conclusions’)



= sample size too small

2. Biased Statistics



= sample not varied enough

3. Misleading Vividness



= allowing the rare but vivid exception to outweigh established statistical facts.


Example:

Consumer Reports conducts a huge survey, and finds that less than 1% of HP computers break in less than a year, but 3% of Dells do.  Just before buying your new HP, your friend tells you a horror story about his HP, and you buy a Dell.

Sophisticated Inductive Generaliz’n
Suppose you flip a coin 1000 times, and you get 476 heads.


Simple form:

47.6% of observed flips are heads.

-------------------------------------------------

( 47.6% of all flips will be heads.

But that’s not the inference we make.
Rather, we say (for example):

47.6 (5% will be heads

= The number of heads will be between 42.6% and 52.6% of all flips.

Sophisticated form:
n% of observed Xs are Ys

-------------------------------------

( n (m% of (all) Xs are Ys.

WHAT ARE CAUSAL CLAIMS?


examples of causal claims:
~ The scandal caused the senator to lose his position.

~ Earthquakes are caused by the Earth’s crust shifting.

~ Smoking causes lung cancer.

~ The team won because the captain had the best game of his life. 


[Recall: 2 types of ‘because’]

~ The reason heavy things fall is the Earth’s gravity.

Anything that means the same as


‘A causes B’ is a causal claim.

JUSTIFYING CAUSAL CLAIMS
OUR QUESTION:

When are causal claims well-supported i.e. justified?

~ Causal claims are usually conclusions of INDUCTIVE arg.’s

~ We look at 5 forms of arguments for causal claims.  You probably use these forms already (just as you used syllogisms before this class, without seeing their general forms.)

 Method of Agreement: Example 1
Claim: Earthquakes cause tsunamis

Case


Prior conditions
 Effect

Japan ’70

hot, dry, earthquake
 tsunami

India ’70

cold, dry, earthqke.
 tsunami

Italy ’75

cold, wet, earthqke.
 tsunami


… 


General form of evidence:

Case

Prior conditions

effect 


1

A, B, C, D 



e1

2

A, C, E, F



e1

3

B, C, D, G, H 


e1

4

C, G





e1

(
Conclude: the cause of e1 is C
(= IF e1 happens, then C occurred.)

Method of Agreement: Example 2

Claim: My roommate Joe is stealing my Coke 

(= Joe is the cause of missing Cokes)
Suppose I have 3 roommates: Chris, Al, and Joe.

Case

Who’s home

event
Mon.

Joe, Chris, Al

Coke gone

Wed.

Chris, Joe


Coke gone

Thur.

Joe, Al



Coke gone

Since Joe is the only roommate present for every soda theft, the Method of Agreement says: 

Joe is the cause of missing Coke.

Problems with Method of Agreement
1. Indefinite number of prior conditions—we can’t include them all

2. We might not know (or be able to find out) all the prior conditions—so the real cause may not be on the list

3. The prior condition and the effect may share a common cause—so the method of agreement can misjudge the true cause of the effect.


Recall: Increased temperatures lead to both more ice cream consumption and more burglaries.


Similarly, barometer readings always drop right before a storm, but they don’t CAUSE the storm.

METHOD of DIFFERENCE
What other evidence would support ‘Earthquakes cause tsunamis’ and

‘Joe is the cause of missing Cokes’?

Suppose Chris and Al are home, but Joe is not.  No Coke goes missing that day.  ( Joe is the cause.

Suppose we found 2 cases which were identical, except case 1 has an earthquake, and case 2 doesn’t.  


If there’s a tsunami in case 1 but not case 2, then the earthquake was the cause.





General form:
Case

Prior Conditions

Event

1

A, B, C, D, …



e1

2

B, C, D, …



no e1
Conclude: A is the cause of e1
(3) Joint Method of Agreement and DiFFERENCE
Put together (1) and (2):

Make two groups: all the cases in which the event occurs, and all the cases in which it doesn’t.  


Then compare the groups: if there is some prior condition C that always appears in the first group, but never appears in the second group, then C is the cause of the effect.



Example:

Case

Who’s home

event
Mon.

Joe, Chris, Al

Coke gone

Tues.

Chris, Al


No Coke gone
Wed.

Chris, Joe


Coke gone

Thur.

Joe, Al



Coke gone

Fri.

Chris



No Coke gone
(4) THE METHOD OF 

CONCOMITANT VARIATION
What if the effect we’re studying comes in degrees?  Can’t use (1)-(3)

Claim: Lifting weights causes muscle mass to increase.


Evidence:

People who… 


effect

Never lift:


no muscle increase

Sometimes lift:
some increase

Regularly lift:

large increase

As the cause becomes more intense, the effect becomes stronger, and vice versa.

DIFFERENT SENSES OF ‘CAUSE’
(1) Earlier link in a causal chain

Cue ball causes the 8-ball to move; the cue stick caused the cue ball to move; and so on…

(2) For a purpose/ goal


The cause of the 8-ball’s moving is my goal of winning the game

(3) Necessary condition


Striking a match causes it to light

(4) Sufficient condition


Drinking 2 gallons of bleach causes death

(5) Probabilistic causes: the cause makes the effect more likely to occur.  
Smoking causes cancer.
CAUSAL FALLACIES (1)
Fallacy 1: Post hoc

A happens before B, therefore A is the cause of B.


Example:
The 2006 Detroit Tigers had a week off before the first game of the World Series.  Their manager said: 

‘If we win the first game, people will say it’s because we’re well-rested.  


If we lose, people will say it’s because we’re rusty from not playing.’

We’ve seen this before.

How can one avoid this trap?


Controlled studies aim to eliminate all possible causes but one.

CAUSAL FALLACIES (2)
Fallacy 2: Ignoring common causes

A is (usually) followed by B,

Therefore A causes B.


Examples:
~ Consuming ice cream ‘causes’ robberies; Barometer’s dropping ‘causes’ the following thunderstorm.

~ A study shows (p.186) that smokers are more likely to commit suicide than non-smokers.


Should we infer that smoking causes suicide?
How can we avoid this problem?


Give test group ice cream, and control group no ice cream; see if test group commits more robberies.

CAUSAL FALLACIES (3)
Fallacy 3: Confusing cause & effect

We have evidence that A and B are causally related, but we switch the true direction of causation.

Example (?):
If a football teams runs the ball 40 or more times per game, then the team finishes ahead about 75% of the time.


Therefore, running the ball >40 times causes teams to take the lead.


Example (?):
When I watch more sports, my wife gets more annoyed with me.  When I watch less sports, my wife is nicer.


Which is the cause, and which the effect? Am I watching TV to escape, or is TV causing the problem?

CAUSAL FALLACIES (4)
Fallacy 4: Genetic fallacy

Confuses origins/ causes of my beliefs with evidence for my beliefs


Example

Q.: Why believe God exists?

A.: I was brought up that way.

This answer is fine, if we do not take it as evidence that God exists.  

(If it is presented as evidence = genetic fallacy)


example:

Since the chemist Kekule originally got his idea for the structure of the benzene molecule from a dream, he must be wrong about its structure.

CAUSAL FALLACIES (5)
Fallacy 5: Confusing the benefits [harm] of holding a belief with evidence for [against] it.

(includes ‘wishful thinking’)


Examples:

Q.: Why do you think we won’t all be killed in World War 3?

A: If I thought that, I wouldn’t be able to get out of bed in the morning.

God must exist, because otherwise life would have no meaning.


(appeal to force):
Claim: Stealing is unethical.

“Support”: The government will put you in jail if you are caught stealing.

INTRODUCTION TO PROBABILITY

Relation to previous material?
1 Inductive argument = If premises are true, conclusion is probable.


(Inductive arguments come in degrees of strength, so probability comes in degrees too)

2 Statistical generalizations.

e.g. 50% of (fair) coin-flips result in heads

( Probability that the next flip of a (fair) coin results in heads = .5

So how do we figure out the probability of an event?


A: Often, we can’t.  But if we have enough info, we can.

EXAMPLES of When we CAN determine probabilities of events
1. Suppose we have a fair 6-sided die.  What’s the probability of rolling:
(a.) a 3? 

(b.) an even number?

What are you doing?

Probability of h = 

Total # of cases in which h occurs
Total # of possible cases

(i.e. # of cases where h occurs + # of cases h doesn’t occur)

2. There are 52 cards in a deck, 13 cards of each suit.


Suppose you draw on card.  What’s the probability of:


(a.) drawing a Club?


(b.) drawing a King?

Another kind of Probability
But consider: What’s the probability I’m killed by lightning?

If we used the above rule, the probability would seem to be 1/2.


Obviously wrong.
How would you determine the probability that my death is due to lightning?


A: Find out what percentage of deaths are due to lightning.

Here, probability is relative frequency, i.e., the frequency with which the event in question (here, death by lightning) occurs.

UNDERSTANDING the SYMBOLISM
~ Abbreviations:

“The probability that the next roll comes up 6 is 1/6” is symbolized:

Pr(The next roll is 6) = 1/6

“Assuming/ given that Joe is at UNLV, the probability that Joe is under 30 is .95”:

Pr(Joe’s under 30|Joe is at UNLV)=.95


~ Interpreting the numbers:
Pr(h)=0

h is impossible
Pr(h)=.001
h is very, very unlikely

Pr(h)=.1

h usually doesn’t happen

Pr(h)=.5

h is just as likely to 






happen as not happen

Pr(h)=.9

h usually happens

Pr(h)=1

h MUST happen/ be true
RULES OF PROBABILITY (1)
RULE ONE:  Probabilities can only be numbers from 0 to 1, inclusive.

So: Pr(h)=1.1
Pr(h)= -0.5 

ARE NONSENSE

Why?  Think about cards & dice:



Pr(h)=
Total # of cases in which h occurs
Total # of possible cases

How could there be fewer than 0 cases where an event occurs?


[( not less than 0]

And how could there be more cases than all possible cases?


[( not greater than 1]
RULES OF PROBABILITY (2)

RULE TWO (a):

If h deductively follows from e, then

Pr (h|e)=1



Examples
(P1) It is sunny.

( It is daytime.


[valid]

Pr (It’s daytime | It’s sunny) = 1
Pr(I draw face card | I draw King)=1

RULE TWO (b):

If e’s occurring makes h impossible, then Pr (h|e) = 0.

(And if h is impossible, then Pr(h)=0.)
RULES OF PROBABILITY(3): “OR”
RULE THREE:

IF h1 and h2 are mutually exclusive, Pr (h1 OR h2 |e)= Pr(h1|e)+ Pr(h2|e).

Examples
Pr(Even # appears| die is rolled) = 

But: (2 appears OR 4 appears OR 6


appears | die is rolled) =

Pr(2 appears|die rolled) + 


Pr(4 appears|die rolled) +


Pr(6 appears|die rolled) =

1/6 + 1/6 + 1/6 = ½.

Pr(Heads or tails appears| coin


flipped once) =

Pr(Heads appears|coin flipped once)+

  Pr(Tails appears|coin flipped once)=

½ + ½ = 1.

RULES OF PROBABILITY (4): “And”
RULE FOUR: Pr(h1 and h2 |e)=

Pr(h1 |e) X Pr(h2 |e and h1)

If h1 and h2 are independent, then this rule is just:

 = Pr (h1 |e) X Pr(h2 |e)


example:
What’s the probability of throwing 2 dice and the result being 2 ones?

Pr(1st die shows one|1st die thrown)X Pr(2nd die shows one| 2nd die thrown)

= 1/6 X 1/6 = 1/36

THEOREM:

If Pr(h|e)=n, then Pr(not h|e)= 1-n.

DECISION THEORY
How do you decide what to do?

E.g.: How did you decide…


(1) to go to college or not?


(2) where to go to college?

~ Flip a coin; roll dice etc.

~ Peer and/ or parental expectations

But what’s the most RATIONAL way to decide whether to go to college?

Weigh benefits vs. costs
(a.k.a. pros vs. cons):  Determine whether the good things college gets you (e.g., greater opportunities) outweigh the bad (e.g.: tuition, time).

Other questions: Should I play the lottery?  Should I rob the bank?

DECISION THEORY: BASICS
Decision Theory studies how to make the most rational decisions, given a certain amount of information.

Fundamental notion: Utility.

Basically means ‘value.’  Can be positive or negative.  Quantitative.


Things with Positive utility
~ Getting $100

~ Getting $1000 (more positive utility)

~ A 2-day vacation 

~ Watching a good movie


Things with Negative Utility:
~ Losing $100

~ Losing $1000 (even more negative)

~ Your vacation being rained out

~ Being forced to watch the same movie 25 times in a row

3 TYPES OF DECISIONS
3 types:
Decisions under certainty



Decisions under risk 



Decisions under uncertainty
(1) Decisions under certainty

You know exactly what the results of each of your choices will be.



Example:
Should you buy a drink, or keep the 75 cents?


1. List your possible actions:

  a) spend 75c; b) don’t spend 75c.


2. Give outcomes of each choice:

  a): have soda & lose 75c

  b): have no soda & save 75c.


3. Give the (relative) utility (payoff) associated with each outcome. (?)


4. Choose the action that maximizes utility.

DECISIONS UNDER RISK
= We don’t know what the outcomes will be, but we do know the probability of each outcome.

Example: betting in games of chance

A roulette wheel has 38 numbers.  So, the probability of a particular number coming up = 1/38.

1. Your actions: a) bet   b) don’t bet

2. States of the world:



I) your # comes up (Pr. 1/38)


II) another # comes up (Pr. 37/38)

3. List utilities (payoffs):






States of the World
	
	Your # up
	Another #

	Bet
	   $35
	  -$1

	Don’t bet
	     $0
	   $0


ROULETTE EXAMPLE, continued
So should you bet or not?

Pick the action that gives the largest  expected utility/ payoff 

[= average payout]

Expected utility of an action A = 

(Utility of A if state1 occurs x Pr(state1)) + (Utility of A if state2 occurs x Pr(state2)) + …

Expected utility of betting =

($35 x 1/38) + (-$1 x 37/38) = -$2/38

Expected utility of not betting =

($0 x 1/38) + ($0 x 37/38) = 0

Since 0 > -2/38, you should not bet.

DECISIONS under RISK: Example (2)
Coin-flip bet: If you bet $1, you’ll win another $1 if you guess the result of the coin-flip correctly.


Should you bet Heads or Tails?






States of the world
	
	Heads
	Tails

	Bet Heads
	   $1
	  -$1

	Bet Tails
	   -$1
	   $1


Expected Utility of Heads = 

($1 X ½) + (-$1 X ½) = ½ - ½ = $0

Expected Utility of Tails =

(-$1 X ½) + ($1 X ½) = -½ + ½ = $0 

E.U. of Heads = E.U. of Tails.


Definition of a fair bet.

  (Both actions are equally rational.)

DECISIONS under UNCERTAINTY

= We don’t know the probability of each outcome.

Should I work or watch football?

If my team wins, I’m very happy; but if they lose, I’m miserable AND I have to stay up late to finish my work.

Problem: I don’t know the exact probability of my team winning.






States of the world

	
	Steelers win
	Steelers lose

	Watch game
	 Best (1st)
	 Worst (4th)

	Work
	 2nd best
	 3rd best


So which should I do?

1. Hope for best:

( watch game

2. Avoid the worst:
( work

3. Try to turn this into a ‘decision under risk’ problem.  How?

DECISIONS under UNCERTAINTY (2)

Example:

Your rich uncle just died; he’s either left you a million dollars or nothing.  You notice $1 on the ground now.


Should you bother picking up the dollar?





States of the World
	
	In the Will
	Not in Will

	Pick up $1
	$1,000,001(1st)
	     $1 (3rd)

	Leave $1
	$1,000,000(2nd)
	     $0 (4th)


The action Pick up $1 dominates the action Leave $1
= No matter what state of the world occurs, Pick up $1 gives a higher utility than Leave $1
PRISONER’S DILEMMA

(A decision under uncertainty)

You rob a bank with Mr. B.  The police bring you both in for questioning, separately.  They offer to cut you a deal to confess.

	
	B confesses
	B denies

	You confess
	5 years (3rd)
	1 year (1st)

	You deny
	10 years(4th)
	2 years(2nd)



Should you confess or deny?
~You confess DOMINATES You deny:

5 years in prison is better than 10, and 1 year in prison is better than 2.

~BUT: Mr. B is in exactly the same position as you (Confess dominates).

SO: You and Mr. B will each end up with the 3rd best option—not 2nd.

THE GAMBLERS’ FALLACY
Suppose we flip nine heads in a row.  What is the probability that the next (=10th) flip will be heads too?

Pr(10 Hs | 10 flips) = (1/2)10 = 1/1024.

HOWEVER!

Pr(10th flip is H | first 9 flips were H) =½

Why?
Because coin flips are independent of one another: the coin can’t remember anything. (Same goes for dice, roulette, dealing reshuffled cards)

Inferring Pr(10th flip is H) <½ 

from Pr(10 consecutive Hs) <½
is a case of the gambler’s fallacy.
ST. PETERSBURG PARADOX

A betting game

Start flipping a coin.  Stop when the first tail comes up.  Payouts are:

T: $2

HT: $4

HHT: $8

HHHT: $16 …  [If game ends after n tosses, pay out 2n dollars]

What is the Expected Payout here?

Payout(T) X Pr(T) + 

 Payout(HT) X Pr(HT) +

  Payout(HHT) X Pr(HHT) +…

=($2 X 1/2) + ($4 X 1/4) + ($8 X 1/8) +…

= 1 + 1 + 1 + …   


infinitely large payoff!

The paradox: No one would pay a huge sum to play this game.

DEDUCTIVE LOGIC
We now switch from inductive to deductive arguments.

Recall: Definition of valid argument:

IF premises are all true, then conclusion MUST be true


( Deductive arguments are truth-preserving: 

= if you start with all true premises, and you build a valid argument out of them, the conclusion is also true.

~ Validity does NOT come in degrees
~ Inductive arguments are NOT valid, and thus NOT truth-preserving.

VALIDITY & ARGUMENT FORM (1)
A deductive argument’s validity is due to its form alone.






Examples
(P1) Most Xs are Ys.


Inductive

(P2) b is an X.



-------------------------

(b is a Y.

If X=American, Y=non-dunker, and b=Shaq, then the argument is WEAK.

For an inductive argument to be strong, it matters what X, Y, & b are.

(P1) All Xs are Ys.


Deductive

(P2) b is an X.



(b is a Y.

Doesn’t matter what X, Y, and b are.

VALIDITY & ARGUMENT FORM (2)



Example 2

Inductive

(P1) All Xs observed so far are Y.

-----------------------------------------------

( All Xs are Ys.

Such arguments are weak unless:

(i) we’ve seen many Xs, and 

(ii) we’ve seen a variety of Xs.


Deductive
(P1) All Xs are Ys.

(P2) All Ys are Zs.

( All Xs are Zs.

This argument is valid regardless of any further information ‘outside’ the argument.  The FORM BY ITSELF guarantees validity.

SENTENTIAL (=Propositional) LOGIC
~ Previous examples use variables for traits (e.g. X, Y) or objects (e.g. b)

~ Sentential logic uses variables for declarative sentences. [p, q, r, …]




Examples:

“Roses are red, and violets are blue”


FORM: p and q
 p: ‘roses are red’; q:‘violets are blue’

 “I’m not leaving”

FORM:not p (=it’s not the case that p)

“Joe is leaving and I’m not leaving”


FORM: p and not q
“Joe and Bob are ugly”

= “Joe is ugly and Bob is ugly”


FORM: p and q
CONDITIONALS in sentential logic
A sentence with the form

‘If p, then q’ is a conditional.

The first sentence (p) = antecedent; The second (q) = consequent.

BUT: There are other ways to express the same meaning as ‘If…, then…’.


Example
If Joe eats lunch, then he is happy.

This means the same (= is true under the same circumstances) as:

~ Joe is happy, if he eats lunch.

~ Whenever Joe eats lunch, he’s happy.

~ Provided [/Given] that Joe eats lunch, he’s happy.

The DIRECTION of a CONDITIONAL
YOU MUST DISTINGUISH:

(1) If Joe is happy, then he eats.


FROM

(2) If Joe eats, then he is happy.
(1) = Every time Joe’s happy, he’s eating.  If Joe’s not eating, he’s unhappy.

[Eating is necessary for Joe to be happy]



(2) = Every time Joe eats, he’s happy; If Joe is unhappy, he’s not eating.

[Eating is sufficient for Joe to be happy]

MORE CONDITIONALS ‘IN DISGUISE’
ONLY IF/ ONLY WHEN
“Joe is happy only if he’s eating.” =?

=If Joe is happy, then he’s eating.

“I’m happy only when you’re happy.”

= If I’m happy, then you’re happy

UNLESS
“Joe is unhappy unless he’s eating”

= If Joe isn’t eating, then he’s unhappy.

p unless q = If not p, then q
“I’m leaving unless you stop talking.”

= If you do not stop talking, then I’m leaving.
TRUTH-FUNCTIONAL WORDS (1)
(including ‘and,’ ‘or,’ ‘not’)

In math, what is a function?


For every ‘input’, there is a unique ‘output.’  (Usually, the inputs and outputs are numbers.)

But: functions can have ANY inputs & outputs, not just numbers
Possible input/ output: truth-values.

What are truth-values?  

There are only 2 truth-values: 


True and False.

Only sentences have truth values:


The truth-value of ‘The Earth is round’ is True.  The truth-value of ‘Grass is purple’ is False.


‘The Earth’ has no truth-value.

TRUTH-FUNCTIONAL WORDS (2)
We can think of the word ‘and’ as a function over truth-values:


p and q
INPUTS: component sentences’ truth-values

OUTPUT: The truth-value of ‘p AND q’



INPUTS




OUTPUT


p


q




p and q
True

True


( 

True

True

False


(

False

False

True


(

False

False

False


(

False

‘not’ as a truth function:


INPUT



OUTPUT



p





not p

True



(

False


False



(

True

TRUTH-FUNCTIONAL WORDS (3)
‘or’ as a truth-function:


INPUTS





OUTPUT


p


q




p or q

T


T


(


T

**


T


F


(


T


F


T


(


T


F


F


(


F

KEY POINT:

In each of the three cases (‘and,’ ‘or,’ ‘not’), the truth-value of the compound sentence (‘p and q,’ etc.) is completely determined by the truth-values of the component sentences.

TRUTH-FUNCTIONAL CONDITIONAL
- There are many kinds of conditional (causal, definitional, counterfactual).  But suppose we wanted to make ‘If…, then…’ into a truth-function.

‘If p then q’ is false when p is true and q is false:

“If I am male, then I can give birth.”

“If the sun is big, then it’s a cube.”
If that is the ONLY case in which an ‘If…then…’ sentence is false, then it’s a material conditional.

p


q



If p then q

T


T




T


T


F




F


F


T




T


F


F




T

AFFIRMING THE ANTECEDENT

(aka: Modus Ponens)

Example

(P1) If the Democrats hold 51 seats, then they control the Senate.

(P2) The Democrats hold 51 seats.

( The democrats control the Senate.


General Form:
(P1) If p then q
(P2) p




( q
~ Note: Validity due to FORM ALONE; content irrelevant.

DENYING THE CONSEQUENT

(aka MODUS TOLLENS)

example

(P1) If the Democrats hold 51 seats, then they control Congress.

(P2) The Democrats do NOT control Congress.









( Democrats do NOT hold 51 seats.


General Form:

(P1) If p then q
(P2) (It is) not (the case that) q
( (It is) not the case that p
Recall: Reductio ad Absurdum
Modus Ponens or Modus Tollens?
‘One person’s modus ponens is another’s modus tollens.’


Example: (I Corinthians 15:14)

“If Christ has not risen, then our preaching and faith are in vain.”

The believer thinks this is… 

Modus tollens: the preaching and faith are NOT in vain, so Christ has risen.

The atheist says: modus ponens.

Because Christ has not risen, the preaching & faith are in vain.

Example: If the US should use its military to spread democracy abroad, then invading Iraq was a good idea.

CONDITIONALS: FALLACIES
(1) Affirming the Consequent
If it’s warm, then it’s not snowing.  It’s not snowing. So it’s warm.

(P1) If p then q.

(P2) q




( p

Fallacious or valid?
Joe eats when he’s hungry.  He’s eating, so he’s hungry.

Jim eats only when he’s hungry.  He’s eating, so he’s hungry.

If the defendant is guilty, his prints will be on the knife.  His prints are on the knife.  Therefore, he is guilty.

Affirming the Consequent can be OK
~ An argument that affirms the consequent is NEVER deductive…

But not all good arguments are deductive.

If Jones killed John Doe, then 

(i) Jones’ fingerprints will be on the murder weapon, 

(ii) any eyewitnesses will put Jones at the crime-scene at the time,

(iii) Jones has no credible alibi…

Now imagine (i)-(iii)… are all true. 

If we infer that Jones killed Doe, then we are affirming the consequent.  

But this is NOT a bad inference—it’s just not a valid/ deductive one.

[=‘Inference to the Best Explanation’]

CONDITIONAL FALLACIES (cont.’d)

(2) Denying the Antecedent
When it rains, the game is cancelled.  There’s no rain today, so the game won’t be cancelled.

There may be other reasons to cancel

General Form
(P1) If p then q
(P2) Not p



( Not q

Fallacious or valid?
Games are cancelled only when there’s bad weather.  We have perfect weather today, so the game is on.

Jim will go out with any woman, provided she’s good-looking.  

Jane is ugly, so Jim won’t date her.

HOMEWORK: Chapter 8


8.1

3. IF you want something very much, THEN you work hard to achieve it.

5. IF you do not work towards your goals, THEN you won’t achieve them.

7. IF you really want to pass this class, THEN you can pass it.

9.  IF a student passes one course in logic, THEN that student fulfills the critical thinking requirement.


8.3 #1

(P1) If Charlie goes to the dance, then Sally will go to the dance.

(P2) Charlie will go to the dance.


( Sally will go to the dance.

SENTENTIAL LOGIC: VALIDITY
Which arguments are valid?


Example: Modus Ponens
p


q



If p then q
T


T




T

T


F




F

F


T




T

F


F




T

(P1) If p then q
(P2) p



( q






Valid?

Recall: valid argument = If all premises true, then conclusion true
So check table: whenever ‘If p then q’ and p are both true, is q also true? 

If YES: valid.  If NO: invalid.

CHECKING for VALIDITY: EXAMPLES
(P1) If p then q
(P2) q




( p





Same truth-table:

p


q



If p then q
T


T




T



(1)

T


F




F



(2)

F


T




T



(3)

F


F




T



(4)
Both premises true in which rows? 


(1) & (3)

Conclusion true in all those rows?


In (1): YES; in (3): NO.

Therefore, this argument form (affirming the consequent) is invalid. 

CHECKING for VALIDITY: EXAMPLES
(P1) If p then q

(P2) not q



( not p

We need a bigger truth-table:

p

q
If p then q
not p

not q

T

T

T


F


F

(1)

T

F

F


F


T

(2)

F

T

T


T


F

(3)

F

F

T


T


T

(4)

Which rows have both premises T?


Just (4)

Is the conclusion true in that row?


YES

Whenever both premises are true, the conclusion is also true; 

so this argument form is valid.

LOGICALLY TRUE SENTENCES
A sentence p is a logical truth 

= p is true under all circumstances. 


Example:

p or not p
 [law of excluded middle]
Recall truth-table for ‘or’:

p


q



p or q
T


T




T


T


F




T

F


T




T

F


F




F

Now construct a new truth-table:

p

not p


p or not p
T


F



T

F


T



T

Since the ‘p or not p’ column is ALL T’s, ‘p or not p’ is a LOGICAL TRUTH.

DISJUNCTIVE SYLLOGISMS

Example
Joe is either stupid or lazy.  He’s not stupid, so he must be lazy. 

General form:
(P1) p or q





(P2) not p





( q

We can now show this is valid:

p

q


p or q

not p
T

T



T



F

(1)

T

F



T



F

(2)

F

T



T



T

(3)

F

F



F



T

(4)

Which rows have all premises true?


Only (3)

Is the conclusion true in that row?


YES

So this argument form is VALID.

HYPOTHETICAL SYLLOGISMS

example
Whenever I go out with Joe, I drink too much.  But every time I drink too much, I act like an idiot.  So every time I go out with Joe, I act like a fool.

General form:
(P1) If p then q    [p(q]






(P2) If q then r
    [q(r]






( If p then r 

p
q
r

p(q

q(r

p(r
T
T
T

T


T


T

(1)

T
T
F

T


F


F

(2)

T
F
T

F


T


T

(3)

T
F
F

F


T


F

(4)

F
T
T

T


T


T

(5)

F
T
F

T


F


T

(6)

F
F
T

T


T


T

(7)

F
F
F

T


T


T

(8)

Premises all true: (1), (5), (7), (8)

Conclusion true in each? YES.

ANOTHER VALID FORM: DILEMMAS

Example:

If I eat lunch, I’ll be out of cash.

If I skip lunch, I’ll be hungry.

I’ll eat lunch or skip lunch.

So I’ll be out of cash or hungry.

General Form:

(P1) If p then q






(P2) If r then s






(P3) p or r









( q or s
Like modus ponens, but not the same

One particular form: let r = not-p

(Like the above example: I either eat lunch or I don’t eat lunch)

This form is appealing because (P3) is a LOGICAL TRUTH.

FALSE DILEMMAS

A false dilemma has a valid argument form, but the ‘p or r’ premise is false.

Recall our old pessimistic example:

“If you’re rich, you’re isolated or a workaholic; but if you’re poor, you don’t have enough money to live well.  Thus, since everybody’s either rich or poor, you’re miserable no matter what your salary is.”

This argument is valid/ deductive (since it has the right form), but the capitalized premise is clearly false. 

This shows why it’s good to have the ‘p or r’ premise be ‘p or not p,’ – false dilemma is impossible.

Joe eating





Joe Happy





Joe Happy





Joe Eating








