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Major Types of 

Inductive Reasoning

DEDUCTIVE AND INDUCTIVE REASONING

Traditional division in Logic has been between Deductive and Inductive arguments. The distinction has been made based on various criteria, but the one we will adopt is decided by the strength of the evidential link between premises and conclusion, ie. An argument is inductive or deductive depending on the amount of evidence the premises provide for the conclusion. This method also allows us to RANK arguments in order of strength.

To use our method and measure the link between premises and conclusion we must measure the support the premises give to the conclusion. To do this, we must ASSUME THAT THE PREMISES ARE TRUE. As Logicians, we are concerned with the strength of the arguments, and not whether the claims in the premises are true or not. In everyday life you would of course abandon any argument which was based on false information.

CLASSIFICATION OF ARGUMENTS

An argument is deductively valid if and only if it is impossible for the premises to be true and the conclusion false. eg. 
All students are bright




John is a student




Therefore, John is bright

With this argument, if the premises are true then the conclusion must be true, ie. The truth of the premises guarantees the truth of the conclusion. This is the strongest possible link between premises and conclusion. All arguments that are not deductively valid are called Inductive Arguments. We classify them as Inductively Strong, Weak, or Worthless arguments. With Inductively Strong arguments, although the premises offer good evidence for the conclusion, there is still no guarantee that the conclusion is true, but it is highly improbable that the conclusion is false, given that the premises are true. eg.
My Grandfather is 90 years old




So he won’t be running the 4 minute mile

With this argument it is logically possible for the premises to be true and the conclusion to be false, but it is surely improbable. With Inductively Weak arguments the premises provide some evidence for the conclusion, but not a lot. 

eg.
Some students are complaining that they can’t understand the course


So, it must be too difficult for senior standard.

We reserve the term Inductively Worthless for arguments where the premises provide no rational evidence for the conclusion.

Eg.
I saw a black cat today


So, I’m in for a rotten week

We can now rank these arguments according to the strength of the link between the premises and conclusion.


1.
Deductively Valid Arguments


2.
Inductively Strong Arguments


3.
Inductively Weak Arguments


4.
Inductively Worthless Arguments

Remember

An argument is DEDUCTIVE if the truth of the premises guarantees the truth of the conclusion. All the information required for a correct conclusion is contained in the premises.

An argument is INDUCTIVE if the claim in the conclusion goes beyond the information in the premises. The premises do not contain sufficient information to guarantee that the conclusion is correct.

INDUCTION

The importance of the inductive mode of reasoning cannot be over emphasized. The main reason for this lies in the fact that in an inductive argument, the conclusion goes beyond the factual claims in the premises.

eg.
Every time I’ve had chocolate-coated oysters I’ve been sick


So, next time I have a chocolate-coated oyster, I’ll be sick.

This property makes induction an ideal tool for research, prediction and generally expanding our corpus of knowledge. Looking at the example above, we can see that the inference proceeds from the past (what we know about) to the future (what we have ideas about, but don’t know about). A deductive argument could never do this since the conclusion contains no information not already contained in the premises, and since we know only about the past, a deductive argument concerning the past will have a conclusion only about the past, and not about the future. Similar considerations hold for any inference from the known to the unknown. Note that both an Inductive Analogy (I.A.) and Inductive Generalization (I.G.) display this characteristic. Some of the following examples illustrate how this works in practice.

In the natural sciences any scientific law or principle is demonstrated via induction.  To show that pure water boils at 100 degrees C, samples of water are boiled and the temperature noted. The reasoning goes something like this: all samples of pure water hitherto tested at 100 degrees C. Therefore, all pure water boils at 100 degrees C – Inductive generalization (I.G.). Another example shows the use of Inductive Analogy as a method of research and inquiry.

eg.
Compound X is like compounds A, B, C, D in its chemical structure


Compounds A, B, C, D are all highly flammable and toxic


Therefore, compound X is highly flammable and toxic

Here the analogy gives scientists a clue as to what sort of properties to expect and what to test for.

In the Social Sciences, inductive methods of inference are indispensable. In psychology, one might reason that because all tests in the past have shown that people never shown any affection become incapable of showing it themselves, it follows that everybody denied affection will deny it to others – (I.G.).  Having established an inductive generalization like that, the psychologist might now argue in the reverse direction: Since all previous cases displaying a denial of affection have been people who were denied affection in their childhood, the present case who also displays a denial of affection must have lacked affection in his childhood – (I.A).

Archaeological research also exhibits inductive characteristics. In disinterring artefacts, the archaeologist tries to piece together a description of life in Ancient Times. Here the mode of inference is just like inductive analogy. The analogy is drawn between Ancient Times and Today. In discovering pots and urns, he might argue that: Today pots and urns are used for cooking and storing food and the number and quantity of these in a household of Ancient Times will tell us the use and importance of these activities then.

It is important to note that in all the above examples, there is a progression from the known to the unknown either as a conclusion or as an educated guess to be tested.

The importance of accurate prediction cannot be under estimated. Successful government relies on accurate predictions about population growth, food production, tax revenue etc. Prediction is a matter of induction. In weather forecasting we know that, in the past, cyclones, which cross the coast, become weaker rain depressions, similar things will therefore hold for the cyclone currently under investigation – (I.A). It is difficult to see how we could live in a world in which accurate predictions could not be made.

Another area in which we see the use of induction is law. In order to see how a case may be decided, a judge will look to see how similar legal problems have been resolved – (I.A). This is known as a precedent. In some cases, he is obliged to follow a precedent. If he doesn’t wish to do this, then he must point to some relevant dissimilarity between the present case and the precedent  - (ie. Show the unsuitability of the analogy). Of course, there are rules governing the use of precedent, but basically, it is an inductive analogy. A previous case with facts A, B, C, D was resolved in way Z. Therefore, the present case with facts A, B, C, and D should also be resolved in way Z. If the judge doesn’t wish to hold Z, he must distinguish the case (ie. reject the analogy) by pointing to some relevant fact present in one case, but absent in another.

Many deductive arguments have hidden in them some induction. Take the following first figure syllogism.

eg.
All stones sink


This is a stone


Therefore this will sink

Here, the first premise is established via induction in much the same way as scientists show that all pure water boils at 100 degrees C. Very few arguments are deductive.

It is interesting to note that we are capable of induction at a very early age, although we would not at this stage recognise it as induction. For example, you are out shopping with your mother and you want an ice cream which your mother refuses to buy you. The distress associated with the refusal is more than you can bear and so you weep profusely. Your mother takes pity on you and buys you the ice cream. It won’t take you long to realise that if you want an ice cream on a particular occasion, all you have to do is cry and you’ll get one, just like previous times (I.A). It doesn’t always work, but then again induction is based on probability. You also learn that if you want to please your parents, you will adopt certain codes of behaviour. This again is simply an inductive argument. On previous occasions, doing the washing up has pleased my mother, so if I do the washing up now, I’ll please my mother.

In fact, anything which we might learn through experience will ultimately be an inductive argument. Learning to cope with our environment and the business of survival is mostly a matter of induction.

WORKSHEET 1.

Indicate whether the following arguments are deductive or inductive.

1.
No triangle is a square because all triangles have three sides and squares have four sides.

2.
Since more than half of all automobile accidents involve drivers under twenty-five, it follows that drivers under twenty-five are probably a greater driving risk than those older than twenty-five.

3.
Smith missed work today. He must be ill because in the past he’s only missed work when he’s been ill.

4.
The chances of rolling a five with a die are one in six.

5.
The presidential candidate that Maine selects usually indicates the one who’ll be elected. So, it’s safe to say, “As Maine goes, so goes the nation.”

6.
Every class I’ve taken so far has had an even male-female distribution in it. It’s obvious, then, that the student population of this college is evenly divided between males and females.

7.
If the president stands for re-election, he’ll surely be elected. Anyone who thinks the 
president won’t run again just doesn’t understand politics or political ambition. So, it’s clear 
who the next president will be: the present incumbent.

8.
Sandy was either present or she knew someone who was present. If she was present, then 
she knows more than she’s admitting. If she knew someone who was present, then she 
knows more than she’s admitting. Either way, Sandy knows more than she’s admitting.

9.
The chances that there are atmospheric conditions similar to earth’s elsewhere in the universe are very high. So, extraterrestrial life probably exists.

10.
This argument is valid because its premises logically entail its conclusion, and any argument 
whose premises logically entail its conclusion is valid.

WORKSHEET 2

Classify the following statements as either Deductively Valid or Inductively Strong, Weak or Worthless.

(a)
No one who is not a member will be admitted. I am not a member, so I’ll not be admitted.

(b)
My nose itches. So, I’m probably going to have a fight.

(c)
My last two Mazdas have all performed well, so I’m sure that the next Mazda I buy will 
perform well too.

(d)
Brutus says that Caesar was ambitious and Brutus was his friend and he is an honourable 
man. So Caesar was, most probably, ambitious.

(e)
The weatherman said that a low pressure front is moving into the area. The sky is overcast. I 
see people in the streets with umbrellas. Therefore, it will rain.

(f)
Spending long periods in the sun makes one highly intelligent. Queenslanders spend long 
periods in the sun. So, Queenslanders are highly intelligent.

(g)
One is a lucky number. So is three. So, probably, all odd numbers between 0 and 10 are 
lucky.

(h)
It is so my turn to bat! After all I own it.

(i)
She is either honest or a fool. She’s no fool. So, she must be honest.

(j)
If I owned all the gold in England then I’d be a wealthy man. I don’t own all the gold in 
England, so, I’m not a wealthy man.

(k)
Oh no! It’s raining. Now my wedding will be ruined.

(l)
Aborigines get all sorts of financial help and aid. They are far luckier than we are.

WORKSHEET 3

Circle the letter of the answer that shows the most parallel relationship.

	MONEY: VAULT

(A)
box : jewellery

(B)
ascend : descend

(C)
attic : trunk

(D) 
clothes : closet
	BOW: RESPECT

(A)
smile: disagreement

(B)
peace: handshake

(C)
applause: approval

(D
sit: down
	BEAVER: INDUSTRIOUSNESS

(A)
elephant: stupidity

(B)
owl: hearing

(C)
cheetah: carnivorous

(D)
fox: guile

	IMMATURE: OLD

(A)
candle: frost

(B)
frequently: always

(C)
deep : fathomless

(D
meticulous: inexact
	KNOT: NOT

(A)
require: acquire

(B)
penicillin: sell

(C)
knead: need

(D)
subscribe: subsist
	ELEPHANT: HERD

(A)
fox: vixen

(B)
wolf: pack

(C)
bear: den

(D)
kangaroo: panda

	ARCHAEOLOGIST:DIG

(A)
botanist: arboretum

(B)
geography: land

(C)
chemistry: laboratory

(D)
biologist: life
	DO: DONE

(A)
know: knew

(B)
go : went

(C)
come: come

(D)
run: ran
	MASSIVE: SLIGHT

(A)
mellow: relaxed

(B)
large: huge

(C)
dominant: superior

(D)
lavish: sparse

	TEENAGER: GROWN-UP

(A)
infant: baby

(B)
boy: girl

(C)
college: preparatory

(D)
adolescent: adult
	AUTUMN: SUMMER

(A)
afternoon: morning

(B)
pre-game: halftime

(C)
May: November

(D)
brunch: lunch
	QUARRY: MARBLE

(A)
silver: lode

(B)
mine: copper

(C)
prey: agate

(D)
cutter: granite

	ENTHUSIAST: DEVOTEE

(A)
brink: precipice

(B)
follower: leader

(C)
angry: unhappy

(D)
clean: messy
	PRACTICE: SUCCESS

(A)
study: rehearsal

(B)
disobedience: punishment

(C)
dismal: failure

(D)
cough: cold
	COMB: TOOTH

(A)
brush: bristle

(B)
rake: leaf

(C)
prong: pitchfork

(D)
tine: fork

	POLICE OFFICER:BADGE

(A)
fire fighter: hose

(B)
cap : nurse

(C)
general: stars

(D)
doctor: syringe
	RACK:TORTURE

(A)
flog: lash

(B)
garrotte: strangle

(C)
brandish: gun

(D)
chair: electric
	MUNCH: LUNCH

(A)
many: lands

(B)
eat: light

(C)
hunch: trunk

(D)
horrid: torrid

	IDEA: VAGUE

(A)
speech: refined

(B)
photograph: develop

(C)
statement: unclear

(D)
reception: static
	BAKER: COOKIES

(A)
anvil: blacksmith

(B)
chef: cutlery

(C)
vintner: wine

(D)
chocolate: cacao
	DESERT: DESSERT

(A)
cloths: clothes

(B)
council: counsel

(C)
accede: exceed

(D)
conscience: conscious

	NOVELIST: FICTION

(A)
opinion: editorialist

(B)
plagiarist: thesis

(C)
playwright: drama

(D)
report: journalist
	
	ADD: MULTIPLY

(A)
ten: twenty

(B)
subtract: divide

(C)
multiply: divide

(D)
decrease: increase


ANALOGY

An analogy is a perceived similarity between two things. Analogies may be used to illustrate an idea or as the basis of an argument. The usual form of an analogy as an argument is ‘A is like B in that both A and B have characteristic C. As A has characteristic X, then so too has B.’

TYPE A:
Children are like seedlings: both are dependent on outside influences for survival. Just as seedlings develop into strong plants if looked after properly, so too will children grow into strong adults if given the right care.

TYPE B:
I have had four dogs as pets and they were all affectionate. I am going to buy a new dog and I am sure it will be affectionate too.

To judge the strength of an analogy, we assess the following:

1.
(Type B) The greater the number in the sample then the stronger the argument, ie. 10 dogs 
rather than 4. (There is, of course, a cut off point.)

2.
(Type B) How dissimilar are the members of the sample. The more dissimilar they are and still share the relevant characteristic, the stronger the argument. (eg. if the dogs were all of different breeds but were all affectionate.)

3.
(Both Types)   The greater the claim in the conclusion, given that the evidence remains the same, the weaker the argument. (If I conclude that ‘the new dog will be a loyal, life-long friend’, then I am claiming far more.)

4.
(Both Types) The relevance of the argued property to the subject must be considered. Is ‘being affectionate’ something that is rationally associated with ‘dogginess’? Compare: ‘The last four dogs I had all had a front tooth knocked out, so probably my new dog will too.’ Of course, this is a rational ‘argued property’ if I am in the habit of kicking my pets in the mouth.

5.
(Both Types) Assess how good the basic analogy really is. This is the most important criterion. If all the previously owned dogs have been poodles and the new one is an Alsatian, then the argument is weaker.

Points 1 and 2 assess how good the evidence is for associating the common properties with the compared object, ie. how much evidence is there and what variety.

Point 3 assesses how much is predicted in the conclusion given the extent and variety of the sample, ie is the arguer claiming too much? Is she/he being too specific? Or too certain?

Points 4 and 5 are the only points directly concerned with the analogous nature of the argument. These points are used to assess analogies only.

4. Assess the property that the prediction in the conclusion is about. Is it a suitable characteristic for prediction? Or could its association with the objects of the sample be a coincidence or caused by something no longer operating?

5. Is the analogy a strong one? Has a relevant and important factor that makes the new situation different from those in the sample been overlooked? If so, then it is a Faulty Analogy.

Methods of Attack for Analogies

1.
Assess the sample for extent and variety.

2.
Assess the conclusion for appropriate extent.

3.
If possible, point out a significant dissimilarity between the two things that are being 
compared. This will show that the basic analogy is weak.

4.
Construct a counteranalogy, ie accept the basic analogy but use it to present an argument 
whose conclusion follows but is unacceptable.

This is difficult to do unless the analogy is, indeed, weak. (This, of course, should be the only time when you would use a counteranalogy). Ordinary people (non Logic students) use counteranalogies spontaneously when they spot a weak analogy, eg.

Analogy:
‘Teenage boys are like young puppies, silly and experienced. Just as puppies are trained to instant obedience, so too should teenage boys be trained to obey.’

Counteranalogy:
‘Don’t be ridiculous! (This bit for realism only!)  You may as well say that young boys should be kept on a leash and never given freedom, like puppies.’

WORKSHEET 4

1.
Bill has taken 3 History courses at Uni. and has found them stimulating. He enrols for another History course at Uni. concluding that it too will be stimulating.

For each of the following (taken separately) assess whether the addition of each to Bill’s argument would strengthen or weaken it, and say why.

a. Suppose the previous courses were Modern, Ancient and Asian.

b. His previous course was taught by Professor Brown and the new one is by Professor Smith.

c. Bill found the previous History courses the most exciting experiences of his life.

d. The previous History course began at 9am and the new one begins at 8pm.

e. Bill changes his argument to “As his last History course was taught by a brown haired person, so too will the new one.”

2.
For the following state the two things being compared, and assess the argument as either 
Strong, Weak or Worthless.

a. It’s O.K. to step on people to get to where you want to go. After all, you can’t make an omelette without breaking any eggs.

b. People admire rock stars and movie stars for making exhibitions of themselves. So, Teachers shouldn’t try to prevent me from showing off in class.

c. Saying that a criminal that has killed three people has reformed is like saying that you can make good wine out of bad grapes. It’s not possible.

d. Those teenage hoodlums are like wild dogs. They roam their territory in packs and attack everything weaker than themselves. We should treat them as such. If the police won’t remove them, then we should arm ourselves and do their job.

3.
Complete the following similes and state the characteristics each has in common.

a. Schools are like


 , they both 




b. Going to a party is like 



 , because 




c. A computer is like 


 , both 





d. A teenage boy is like



 , 




e. Weeds are like 



 , they 




f. Marriage is like 



 , because 



g. Falling in love is like 



 , once 




h. Getting drunk is like 



 , 




4.
Consider the following analogies, and answer the following questions:

a. What two things are being compared?

b. What characteristics do they have in common?

c. What conclusion is reached based on this?

i. Birds that have wings can fly, so if we build machines with wings, they’ll be able to fly too.

ii. A weed is like a gatecrasher at a garden party. It’s not wanted, but it will soon take over.

iii. A man without humour is like a man without legs. He can’t go where his friends go, so he’ll soon end up being a burden.

iv. Nuclear power is not immoral … no more than a life saving drug. Should we stop marketing drugs because some idiot will take an overdose?

v. People’s opinions today are all the same. They get them from newspapers the same way they buy jeans from a rack. Manufacturers do the same standard pattern.

vi. Music is played in offices these days as it has been shown that music induces cows to give more milk.

WORKSHEET 5

Read the following from the BBC Reith lectures of 1967. Write down the analogy in each paragraph.

1.
In some ways the role of education in the development of the individual is much like the role of habitat in the natural selection of species. Earlier I made a distinction between species which have a very specialized adaptation to a very narrowly defined kind of environment, and versatile species which can survive in all sorts of conditions: the difference, say, between a rare alpine plant which can only exist at a particular altitude on the north face of a rock of a particular chemical composition, and a common garden weed. And I made the point that it is the versatile species, the weeds, which are not tied down to any particular orthodoxy, which have been the best prospect of survival in a rapidly changing world. So it is with individuals. The people who are going to be able to cope with our rapidly changing future are those who are temperamentally unorthodox – the curious, the sceptical, the ones who don’t care a fig for established opinion, people like Charles Darwin who said of himself: ‘I have steadily endeavoured to keep my mind free so as to give up any hypothesis, however much beloved, as soon as facts are shown to be opposed to it.’

2.
The whole history of bolshevism, both before and after the October revolution, is full of instances of manoeuvring, temporising and compromising with other parties, bourgeois parties included!  To carry on a war for the overthrow of the international bourgeoisie, a war which is a hundred times more difficult, prolonged and complicated than the most stubborn of ordinary wars between states, and to refuse beforehand to manoeuvre, to utilize the conflict of interests (even though temporary) among one’s enemies, to refuse to temporise and compromise with possible (even though transitory, unstable, vacillating and conditional) allies – is this not ridiculous in the extreme? Is it not as though, when making a difficult ascent of an unexplored and hitherto inaccessible mountain, we were to refuse beforehand ever to move in zigzags, ever to retrace our steps, ever to abandon the course once selected to try others?

–V.I. Lenin, “Left Wing” Communism:

GENERALIZATIONS

Here are some statements that are generalizations. Assess them as being TRUE, O.K. UNTRUE.

1. Australians are good swimmers

2. Politicians are corrupt

3. Cheats never prosper

4. Pets should be fed regularly

5. Students worry about their exams

6. Nobody likes to be disliked

7. Men are aggressive

8. Women have trouble reverse parking the car

9. Women are female

10. Australians like their sport

11. Americans are loud

12. Footballers are arrogant

13. Doctors are wealthy

14. Children copy their elders

15. Teachers are dull people

16. Knowledge is good

17. He who laughs best, laughs last

18. Adolescents are insecure

19. Old drivers are dangerous

20. Mother knows best

An ARGUMENT that is a Generalization argues from evidence about some to a generalization about all.

eg. “I have seen 26 swans and they were all white, I conclude that ALL swans are white.”

eg. (Proportional Generalization) “I have seen 26 swans and a half of them were red billed. I conclude that half of all the swans have red bills.”

ASSESSMENT OF A GENERALIZATION

1. How large is the sample?

2. How much variety is in the sample?

3. How large is the claim in the conclusion relative to the evidence?

4. How suitable is the argued property for generalization?

Suppose a spaceship from the planet Froob lands near you. The first alien a steps out and is coloured green. A second alien b steps out and is also green. Three more aliens, c, d and e step out and these are green too. What conclusion might you induce from this? If you said it was likely that all Froobies are green then you have made an inductive generalization. Arguments of this type have the following general form.

a, b, …. are both F and G.

Nothing has been observed to be F without also being G


( All F’s are G’s

This may be written more concisely as

All the n F’s observed so far have been G’s


( All F’s are G’s

Assessment criteria may be set out as follows. Each is to be taken ceteris paribus.

1. The more instances observed (the bigger n is), the stronger the argument.

2. The greater the likeness among the observed instances, the weaker the argument.

3. The greater the differences among the observed instances, the stronger the argument.

4. The more relevant the property F is to the property G, the stronger the argument.

5. The more the conclusion says (relative to the premises), the weaker the argument.

Let’s apply these rules to our spaceship example. If twenty Froobies stepped out and they were all green, we would have a stronger argument (Point 1). If they were similar in height, clothes and facial features then there is a greater chance that they all belong to one particular race on the planet and hence not representative of the whole planet (cf. light and dark skinned humans), thus lowering the probability of our conclusion (Point 2). If on the other hand our sample of aliens varied considerably in height, facial features, came from different spaceships, etc., there is a greater likelihood that they are representative of Froobies in general (Point 3). We know that people from the one country often have the same colour skin; so there is a fair degree of relevance between the properties of being a Froobie and being green. Suppose, however, that all the Froobies observed wore red uniforms, and we induce that probably all Froobies wear red uniforms. This would be a weaker argument because our past experience indicates that while a team of astronauts might all wear similar uniforms this is usually not indicative of what all people from their country wear (Point 4). If we concluded that probably all the Froobies on that spacecraft were green, this would be a stronger argument than our original; if we concluded that probably all Froobies were green space-travellers, this would be weaker than our original argument (Point 5).

TO DEFEAT A GENERALIZATION

The best way to defeat a generalization is to produce counterexamples to the generalization. eg. “I’ve seen lots of black swans in Victoria.”

Write down the conclusions of the Generalizations for which the following are counterexamples:-

a. I have red hair and I don’t have a bad temper.

b. The dog next door is a pitbull and he is not vicious.

c. My old car is not dangerous.

POPULATION TO SAMPLE

In 1978, ratings in Qld. high school subjects were defined in terms of the subject populations over the whole state. For example, a rating of 7 in Senior Logic meant an achievement level within the top 2 to 5 percent of Senior Logic students over the state. This arrangement ensured that on a statewide basis the distribution of ratings follows a bell-shaped graph known as a normal curve. Now let’s consider the following argument.

The state logic population has normally distributed logic ratings.

Your logic class is a sample of this population.


( Your logic class has (or ought to have) normally distributed logic ratings.

How strong do you think this argument is?

Notice that the property involved here (viz. having normally distributed logic ratings) is possessed collectively (ie. as a whole). It is meaningless to talk of each individual student having normally distributed logic ratings if the property was possessed distributively ie. true for each individual) then we would actually have a valid deductive argument; the argument below illustrates this point.

The state logic population is human.

Your class is a sample of this population.


( Your class is human.

Sometimes it is mistakenly supposed that a property which holds one way (collectively or distributively) must hold in the other way. This gives rise to the deductive fallacies of division and composition, which need not concern us here.

In assessing inductive arguments like the first one above, there are three main criteria to bear in mind.

1. The bigger the population, the stronger the argument.

2. The bigger the sample, the stronger the argument.

3. The more representative the sample, the stronger the argument.

the third point is the central one: it really subsumes the first two points. Points 1 and 2 have been listed separately however to guard against the malpractice of applying large scale statistics to very small groups. To take an extreme example, if we applied the normal curve to a class of ten students, then between one-fifth and one-half a student should obtain a rating of 7, which of course is nonsense.

All other things being equal, the smaller a sample is relative to its population, the less representative it is likely to be. The more similar our sample is to the population in the relevant characteristics, the more representative it is. For instance, with our present example the argument would be stronger if we could show that your class has a distribution of I.Qs and previous logic ratings similar to the state population. If, however, your class is brighter than average, works harder than average, etc. then the argument becomes much weaker since a better than average rating profile would be expected.

Quite often in life, we induce that a general trend in a population applies to a single individual from that population. Here the sample size is unity, and the strength of the argument depends mainly on how strong the general trend is and how representative the individual is. Let’s look at a couple of cases.

Suppose that a deportment study in your school reveals that ninety percent of your female students are graceful. A fellow student named Alice is selected as a dancing partner for you. You haven’t seen her yet, but you are pretty confident from the survey results that she will be graceful. We may present your argument as follows.

90% of female students in our school are graceful.

Alice is a female student in our school.


( Alice is graceful.

This type of argument is known as a statistical syllogism.

WORKSHEET 6

1.
Write examples of Inductive Generalizations that:

a. Have a lot of instances in the evidence

b. Is based on a characteristic that’s not rational to generalize about

c. Has a small claim in the conclusion

d. Has a lot of variety in the evidence

e. Is a weak argument.

2.
Charles has been bored by the 3 foreign films he has seen, so he concludes that all foreign films are boring. Consider the following alterations to the argument. Taking each separately, say whether each strengthens or weakens the argument. Say why.

a. All the foreign films he saw were in black and white

b. Charles has only seen one foreign film

c. He concludes that ‘Some foreign films are boring’.

d. The three films he saw were Swedish, German and French

e. He concludes that ‘All foreign films are boring, utter rubbish and a complete waste of time’.

f. None of the films he saw were dubbed – they all had subtitles

g. All the foreign films he saw were about animals, so he concludes that ‘All foreign films are about animals’.

h. Charles has actually seen 483 foreign films

i. Since he has seen these films, Charles has started a course in foreign languages

j. Since he saw these films, Charles has had a hair cut.

3.
Assess each of the following arguments as Inductively Strong, Weak or Worthless. State if it is an Analogy or a Generalization. If a fallacy occurs, name it.

a. This wine will be good. I have had some other wine from the same vineyard and it was very good.

b. You can’t trust the police, they’re all corrupt. You often hear of criminals talking about wrongful arrests.

c. For some reason all the people I’m attracted to are sickly. Every time I ask someone to go out with me they say they are too sick.

d. All of my friends said they weren’t going to the concert. So, probably no one is going.

e. Nine out of ten (ie 90% of the people we asked) said that they like eating strawberries and ice cream. So, if we manufacture strawberry ice cream it should be popular.

f. I’ve beaten Jack at chess every time I’ve played him. So, I should be able to beat him at dominoes also.

g. I’ve known a few people who were bald and they had green eyes. I suppose all bald people have green eyes.

h. The easels at school have three legs to keep them steady. The school photographer had his camera on a tripod. We’ve got a wobbly dining room chair at home. I think I’ll cut one of its legs to make it steadier.

i. I don’t mind being the underdog. The American Ice Hockey Team were underdogs and they went on to win the Gold Medal.

FALLACIES OF INDUCTION

(a)
Fallacy of Hasty Generalization


This occurs when a generalization is based on too little evidence.


Eg. I saw a foreign film and it was boring, so I won’t bother seeing any more as they will 
also be boring.

(b)
The Fallacy of Biased Sampling


This occurs when the evidence (or sample) is not representative of the whole population but 
it is used as it is.


Eg. I asked a lot of people at St Lucia about the importance of University Eduction, and I found that over 90% agreed that University Eduction was important. So, from that evidence I conclude that 90% of Brisbane people respect University Education.

(c)
The Fallacy of Faulty Analogy


This fallacy occurs when there is a reasoning error in an argument of analogy. The term ‘Faulty Analogy’ is most commonly used to describe an analogy that has a relevant weakness in the similarity between the two things being compared.


eg. Boys are like all young animals….rash and silly, so they should be taught instant obedience like young dogs and horses.

This is a Faulty analogy because there is an important relevant difference between young animals and young humans …their reasoning ability. And so their education should be different and not the same.

eg 2. 
I can’t wait to get our new puppy. I know that I will love it just like I loved the last few dogs we have had. They were poodles and I used to enjoy brushing them. We are picking up our Great Dane puppy today.

POLLING

POLLING is a form of Generalization. It is carried out to discover what a population thinks about a specified subject. A sample is surveyed and the results generalised to a whole population. Many surveys are conducted badly, and their information is useless.

How to tell if a survey is accurate:

a. Who sponsors the poll may decide how accurate the result of the poll will be. eg. A well known company may produce more accurate poll than a university student.

b. Look at the questions. Are there any important questions missing? Are the questions loaded?  eg. are the questions worded in a way that a particular answer will most likely be given?
c. Make sure the sample is relevant to the population. eg. At what age should we present sex education – you don’t ask 10 year olds.

d. Look at the sample size and method of sampling. How many people do you ask: 1000, 2000, 30 000, 1 000 000 etc?

e. How and when was the poll taken? The date is very important.

The Sample

The two most important aspects of the sample are its SIZE and its REPRESENTATIVENESS.

The larger the size of the sample then the smaller the sample error ie. how inaccurate it is (the difference between answers derived from the sample and answers you would have obtained if the whole population had been asked).

The method used for choosing the sample determines its representativeness.

1. Random Sampling: Out of hat, flipping coin, random numbers, systematic sampling

2. Stratified Random Sampling: The sample is chosen so that strata in the sample represent important and relevant groups in the population. The strata are in the same proportion in the sample as the groups they represent are in the population (eg. A question about politics would contain strata determined on gender, age, voting intention). The people in the strata are chosen randomly to be polled.

3. Cluster sampling: Polling a cluster (small group) may be done to represent a strata as long as the cluster is selected randomly and one can logically argue that it is representative of the strata. Everyone in the cluster is polled and their answers weighted to be the correct proportion in the sample. (A block in a suburb can be a cluster for a suburb with eg. a question “How many microwave ovens do you have in the house?”)

Answers

1. How were questions asked? (interview, group questionnaire, mailed questionnaire)

2. Was subject anonymous?

3. Was subject honest (how does one check?)

4. Was subject hostile? (how get subject cooperative?)

5. Were subjects volunteers, or only those who were cooperative etc.

The Questions

1. Are they selected response or open ended?

2. Are they neutral in wording or loaded?

3. Are they sensitive – personal? (likely to get false replies)

4. Are they ordered so as to elicit a certain response?

5. Is every choice offered?

6. Are categories mutually exclusive?

7. Are questions actually finding the information required? (Wording esoteric/difficult)

8. Are questions negative or even worse, double negatives?

A more detailed discussion of these follows.

Let us turn now to the problem of ensuring that a sample is representative. This is a very complicated statistical problem and we have time to mention only some general guidelines here.

Suppose we want to know whether the Labor party will win the next election. If we went to a Labor party meeting and asked people there how they were going to vote, we might find that 95% indicate they will vote Labor. From this we could construct the following argument.

95% of the sample say they will vote Labor


( About 95% of the population will vote Labor

This argument is inductively weak for at least three reasons. Firstly, the sample is too small. Secondly, the fact that they said they will vote Labor now does not guarantee they will do so at the election (though if the election is not far off, this is good evidence for it). Thirdly, and most importantly, the sample is clearly biased in favour of Labor supporters. One way to obtain an unbiased selection is to take a simple random sample. Here each individual in the population has an equal chance of being selected.

Random sampling is not as easy as it sounds. In 1936 the Literary Digest magazine conducted a poll to determine the outcome of the American presidential election. People’s names were randomly selected from telephone directories and car registration lists. The poll indicated a win for the Republican candidate, Alfred Landon, over the Democratic candidate, Franklin Roosevelt. Nevertheless, Roosevelt won, much to the embarrassment of the Literary Digest staff; their magazine soon went out of production. See if you can work out why the poll failed before reading any further.

Even nowadays the sampling procedure above would be biased against the poorer sections of the community, who are without phone or car. In 1936 it was the time of the Great Depression and this effect was more pronounced. the Republican voters tended to be richer than the Democratic voters; so the sample was biased in their favour.

Now consider the following example. Suppose we want to determine whether the formally religious people in our community are in favour of compulsory religious education in schools. Let’s suppose also that Christianity, Judaism, Islam, Hinduism and Buddhism are the only formal religions practised in our community. We pick our sample so that each of these five religions makes up 20%. Provide your own criticism of this sample before continuing.

Although the above sample is unbiased in one sense (each religion is given equal weighting) it is biased with respect to the population. Fore example, the number of Christians in the population far outweighs the number in the other religions.

The professional opinion polls often use the technique of stratified random sampling. Here the sample is chosen so that the percentages of the sample in various relevant strata (eg. religious denominations) are the same as in the population. That is, the distribution  with respect to relevant characteristics is the same in the sample as it is in the population. Once the strata subpopulations have been determined, selection within them is random. For instance, if the five religions above represented 90%, 3%, 3%, 2% and 2% respectively of the population, the sample would be chosen with the same percentages. An attempt should be made to stratify with respect to all the relevant criteria. For example, the sample above would still be biased if we picked just male people. Survey samples are often stratified with respect to such characteristics as sex, age and socio-economic status. In experiments where the performance of a test group is compared to that of a control group, it is important to arrange for the stratification patterns of both groups to be as close as possible.

Actually, it is not really necessary to choose the proportions of our strata sub samples to be identical to that of the population. Weighting factors can be applied to the sub samples to achieve the desired effect. Sometimes we may choose for various reasons (eg. isolation) to apply additional weighting factors to certain sub samples.

With large surveys cluster sampling may be performed at various stages in conjunction with stratified random sampling: here a subpopulation, or sub-sub-population etc. may be viewed as consisting of groups that are much the same; just a few groups are then randomly selected and investigated.

Selection of a large enough, representative sample is not the full story. Care needs to be taken in how we measure the individuals in the sample with respect to the general conclusion we are trying to establish. The most important case of this is the framing of questions in survey polls. Questions must be neutral with respect to the point at issue. With reference to the opinion poll on gymnastic equipment discussed earlier, the following question would be satisfactory.

Do you think that sales tax on gymnastic equipment should be abolished?

However, each of the two questions below is unsatisfactory because it biases the listener towards a particular answer.


Considering our present paucity of government funds, do you think sales tax on gymnastic equipment should be abolished, thus encouraging idiots to injure themselves?


Do you think the government, having stated their interest in our physical well being, should hypocritically discourage people from keeping fit at home, by continuing to impose their greedy sales tax on gymnastic equipment?

Questions with such a built-in bias are often called “loaded questions”. They are a form of the petitio principii fallacy, often being an admixture of complex question and question-begging epithet.

Instead of assuming a YES/NO response, survey questions often provide a set of alternatives, one of which is to be selected as an answer. Here is a question that might be put to Year 12 students.

What is the most useful subject on the Senior Syllabus?


( English

( Languages


( Mathematics
( History

( Physics

( Physical Education


( Science

( Art


( Biology

( Economics

(Tick the box of your choice)

Before reading on, see if you can come up with some practical criticisms of this question.

Well, you should have complained that the list was not comprehensive. Various subjects were omitted, including the most useful of all (Logic!). As far as is practical, the alternatives should be collectively exhaustive.

Secondly, you may have noted that the alternatives overlap somewhat (eg. Physics, Science). As far as practical, the alternatives should be mutually exclusive. In this connection you may have regarded English as overlapping with Languages. If “Languages” is meant to denote foreign languages, the word “Foreign” should be included. Alternatives should be phrased in an unambiguous manner.

These points may be summarised by saying that as far as is practical, alternatives should be clear, collectively exhaustive and mutually exclusive.
As a practical consideration on processing results of the above question, it should be realised that students who have not studied a particular subject on the list will probably be incompetent to give a judgement on it. So another question asking what subjects had been studied should be added, and the statistics should take into account any such sampling bias.

Perhaps the most common fault with questions of this type is failure to meet the collectively exhaustive criterion. This is actually another form of the petitio principii fallacy, since it is assumed that the omitted alternatives cannot provide the correct answer. What is wrong with the following question?


Tick the alternative with which you agree.


( God exists


( God does not exist

Here it is assumed that the respondent must agree with one of the alternatives. This leaves out the agnostic’s position completely.
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1. Briefly describe a practical method you could use for testing the hypothesis that,
”Students who take Logic for 18 months are better at reasoning than those who don’t.”

2. You survey people on their magazine reading habits and you are suspicious that they are answering erroneously in order to appear intellectual. Can you think of a way of checking on this?

3. Compare the use of RANDOM selection as it is used in cluster sampling and stratified random sampling.
4. You wish to survey Year 12s about their attitude to school but only want to survey about 50 students and generalize your results to the rest. What cluster/s are available at school that you could use?

5. You wish to use stratified random sampling for your surveys on the following -
(1) Should child immunization be compulsory?
                                     and
(2) Should all secondary schooling be coeducational, or not?

For EACH question state at least 3 strata you would include in your sample so that you could generalize the results to the whole of Australia.

6. What concerns would you have about the following surveys?
(a)
The Target Public Opinion Agency wants to find out how widespread pot smoking is 
among U.S. college students. To do so it uses a stratified random sample consisting 
of 1,500 college students. The results indicate that a minority of students smoke pot 
on a regular basis (at least once a week). In publishing its findings, Target 
editorialises that the incidence of pot smoking among U.S. college students is greatly 
exaggerated and uses it \s survey to back up its claim.

(b)
Ad for Ford LTD: “63 percent of those who tested a Ford LTD and a Chevy Impala 
chose LTD. Recently 50 Ford and 50 Chevy owners selected at random in the L.A. 
area rated a Ford LTD and Chevrolet Impala for overall styling, interior and 
exterior features, roominess, trunk space, parking and driving under city, freeway 
and residential conditions. There were 55 separate tests in total. At the conclusion of 
these tests, all were asked if they had to choose, which of these cars they would be 
more likely to buy. The answer? 63 percent, or nearly 2 out of 3, chose a Ford LTD. 
See why at your Ford dealer.”


7. Out of a school of 2000 you wish to poll a sample of 200. The school has 500 in Year 8, 500 in Year 9, 400 in Year 10, 300 in Year 11 and 300 in Year 12. Using proportional stratified random sampling, how many students from each year will you have in your sample.

Criticise this survey. Point out what is wrong with EACH question.

SURVEY (for girls!)
The results of this survey will remain completely anonymous. Please answer all questions with honesty.

Q1:
Which celebrity best personifies your perfect man? (Choose one)


a)
Arnold Schwarznegger
b)
Tom Cruise


c)
Homer Simpson
d)
Leonardo DiCaprio


e)
Al Bundi
f)
Rowan Atkinson


g)
David Schwimmer
h)
Bill Gates


i)
Pat Rafter
j)
Brad Pitt

Q2:
How important do you consider these qualities in men? (Assign number from 1 to 5, 1 being no important and 5 being very important)


a)
appearance
[
]
b)
intelligence
[
]


c)
good sense of humour
[
]
d)
sensitivity, understanding
[
]


e)
honesty
[
]
f)
integrity
[
]


g)
arrogance
[
]
h)
macho
[
]


i)
chivalry
[
]
j)
aggressiveness
[
]



k)
ability to hold interesting conversation
 [
]

Q3:
Do you expect males to….(Y/N)


a)
be the breadwinner
[
]
b)
show aggression on your behalf
[
]


c)
be respectful of your feelings
[
]
d)
respect your wishes
[
]


e)
pay for dinner/movies
[
]
f)
see you as a servant
[
]


g)
put you ahead of their mates
[
]
h)
listen to you when you want to talk[
]


i)
be the dominant member in a relationship
[     ]

Q4:
How much would you encourage a partner to participate in? (Assign number 1 to 5, 1 being 
strongly discourage and 5 being strongly encourage).


a)
body building
[
]
b)
surfing
[
]


c)
music
[
]
d)
boxing
[
]


e)
cultural pursuits
[
]
f)
motor racing
[
]


g)
wrestling
[
]
h)
academic pursuits
[
]

Q5:
Do you feel overwhelming pressure to get married?         YES    /    NO
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1.
What is Sample to Population Reasoning?
(1)

2.
Write down four (4) criteria for assessing a Generalization.

(2)

3.
Given the following argument, answer the questions beneath:

‘I went to the Sandy Desert and met 10 Sandy Dwellers, all of whom were


tall and dark. I concluded that ALL Sandy Desert dwellers are tall and dark.’

(a)
Describe the circumstances that would make this sample unrepresentative of Sandy


Desert dwellers.





(1)

(b)
Criticize the argument if it generalized from this sample to the dwellers of


all Africa.





(1)

(c)
Would the argument be as strong if the generalization was about their 


hostile attitude? Why?





(1)

(d)
Write a COUNTER EXAMPLE to this argument. (the original)

(2)

4.
Fill in the variables in the following argument with words to make a generalization :



“ a, b, …are both F and G


Nothing has been observed to be F without being G



therefore all Fs are Gs”





(2)

5.
(a)
The sampling error that is caused by too few in the sample is called …



generalization 





(1)


(b)
The sampling error that is caused by an atypical sample is called …



sampling.





(1)

6.
Fill in the correct words:


How big a sample do we need before we may induce a conclusion with confidence/


That depends on a number of factors, the most important being the ………………..


of our population, the ………………………of our sample, and the ……………….


being generalized about.





(3)

( 15 marks)

STATISTICS

As logicians we are mainly interested in how to spot mistakes in reasoning that people make with statistics. We will concentrate on the term ‘average’.

Average does not mean normal, acceptable or desirable.

“The average rainfall is 40 inches.” Sounds good to a farmer buyer but he must look at the raw figures as the rainfall pattern might be several years of drought followed by a cyclone.

“The average male height is 5ft 8ins.” does not mean that this height is desirable. If the average man cleans his teeth three times a week, this does not mean this is right behaviour.

Paradox: Find the “average” man and he is unique!

In America the average man is called John Doe.

In Australia the average man is called John Smith or Joe Blow.

Always ask to see raw figures when the average only is quoted.

For example:
“Our company’s profits (Slumpo) are the same as our rival’s (Sparko)


1981
1982
1983
1984
1985

Slumpo
110,000
80,000
35,000
20,000
5,000

Sparko
5,000
20,000
35,000
80,000
110,000

Misuse:
People will use whichever average suits their purpose:

Mean Average: The sum of the item divided by the number of them. Mathematical useful. Does not convey much information on its own.

Misuse:
“The class average is 70%. Gee they must be smart.” These results may be obtained by several brilliant kids.

The Median Average: This is the middle term in a distribution.

For example:  60   70   1000   115   320.  The median is 100.

If there are two middle numbers, then add them up and divide by 2.

For example:   60   70   100   110   115   320. The median is 105.

As there are half the numbers above and half below, this may be useful.

For example: The median salary of the State High staff is $30,000.

Misuse:
Misleading if numbers are few or if numbers are erratic.

For example: $150,000   $130,000   $20,000   $19,000   $19,000   $19,000

Then the median is $20,000 which does not convey accurate indication of the salary range.

The Mode Average: This is the most frequently occurring value.

For example:
4   4   5   6   7   8. The mode is 4.

The mode is useful for determining the most to prepare for a group.

For example: A shoe manufacturer would need to know the most frequently occurring foot size. Not useful if numbers are widely dispersed.

For example: 5  7  7  7  10  12  16  20  21  28  30  35. If these were ages and you prepared your party for the seven year olds, then you would be in a mess.

The Harmonic Mean: Is used to determine rates. For example: kms/hour. I drive at 60 k/hr for 30kms. And at 90 k/hr for 90kms. What speed am I averaging? Add the times taken (½ & 1) and the distance (30 & 90) = 1½ to go 120kms., so my average speed is ½hr for 40kms. So 80k/hr.

Misuse: People tend to just average out the two speeds and ignore the distance travelled at each.

Fallacies: The Fallacy of Central Tendency occurs when a satisfactory average is taken to mean satisfactory individual performance.

EXERCISES

Which average is the most useful for:

1. Working out a mathematical distribution?

2. To determine to which age your speech should be directed?

3. The typical income of your street?
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FOR EACH OF THESE ARGUMENTS, WRITE:

A. What exactly is being claimed?
B. Is evidence relevant sufficient?
C. Describe argument type being used (analogy or generalisation) 
D. Any fallacy or mistake in reasoning
E. Any relevant comment about reasoning used.
1.
Perhaps one of the most staggering of the new concepts is that which makes such operations as alchemy plausible. Accepting the premise that there can be interaction between the mind and the physical world, it becomes apparent that any experiment must include the experimenter as one of its elements. It has long been observed, for example, that the expectation of success has a great deal to do with one’s scores in ESP card guessing. those who have no faith in ESP seldom score better than what is predictable by chance alone.


From this it seems to follow that the alchemist himself must be considered as one of the critical ingredients of the process. With a dedicated and expectant operator, unconsciously establishing a link between the mental and physical aspects of the universe, the transmutation of a base metal into gold no longer seems quite so incredible.

2.
Dr James H Sammons, the highest ranking staff physician of the American Medical Association, told a Congressional subcommittee last month that hysterectomy was justified when the uterus was healthy but the woman feared cancer or pregnancy. However, the Canadian group rejected these reasons, saying there were far less hazardous ways then hysterectomy to sterilise a woman or prevent uterine cancer.


“If you take out every uterus at age 13, you would prevent all uterine cancers,” Dr Frank Dyck the director of the Canadian project, observed. “It’s not a very logical argument.”

New York Time

3.
The idea that Bergman could deliberately cheat on his taxes is absurd to anyone who has seen a handful of his films. Why would a man incapable of telling a lie in his art succumb to telling one on his income tax return? The idea is inconsistent with the sense of integrity which permeates Bergman’s work – work conspicuously non-commercial.

4.
A commission appointed by President Nixon to investigate the effect of pornographic literature on American society reported that there was no evidence that it has had a ‘deleterious effect” upon people. President Nixon, obviously perturbed by a finding contrary to his expectation, argued as follows in rejecting the report, “If that’s so, it is an argument in effect that great books, paintings and plays cannot have much beneficial effect.”

5.
Feminists constitute only a small percentage of the total number of American women. Their ideas represent the radical fringe of current thinking. Their lifestyles conflict significantly with traditional American values. In the light of these considerations, it hardly seems necessary to take their claims for equal rights seriously. Right-thinking Americans will ignore their demands.

6.
An academic adviser to Republican presidential nominee Ronald Reagan argued before a Harvard audience Thursday night that a President should not be chosen on the basis of “intellectual sophistication”. ‘We had a man (as President) who never went to college – Harry Truman – and he did superbly well,” said Richard Pipes, professor of history and Soviet specialist. If candidates were chosen for their intellectual ability, Pipes argued, “We would have to choose a university professor. They are by definition the smartest. In fact, we had a university professor as President this century, and he did rather miserably. That’s Woodrow Wilson.”

7.
…using psychiatrists to negotiate with terrorists is simply part of our contemporary craze of psychiatrizing all human situations that involve conflict. The other is that psychiatrists have a special expertise in terrorism because they are themselves terrorists. There is ample support for both views.


Here is some of the evidence in support of the view that the psychiatrist is an expert in terrorism. The South Moluccan terrorist leader identified himself as Dr Mulder’s “colleague on train 747.” Dr Benjamin Rush – the father of American psychiatry, whose portrait adorns the seal of the American Psychiatric Association – endorsed terrorism as a method of psychiatric treatment. “Terror,” he declared, “acts powerfully upon the body through the medium of the mind, and should be employed in the cure of madness.” It is the conventional American wisdom that Russian psychiatrists are terrorists whose task is to torture “dissidents”. Perhaps we are slowly approaching the realisation that, unless proven otherwise, all psychiatrists who are not paid agents of their own voluntary clients are terrorists.

GENERALISATION AND ANALOGY IN EXPERIMENT

COMPLIANCE AND DELIBERATE CONFORMITY

Conformity is the changing of behaviour to go along with the norms of the group. You enter an elevator in a strange building and find everyone facing the back wall. Do you also face the back wall? Probably. To your surprise, the door to the upper floors opens from the wall everyone is facing. Compliance, on the other hand, is going along because someone asks you to. If that person is in a position either to reward you (with friendship perhaps) or punish you (by withholding your paycheck) you are likely to comply. A direct request is a common form of social influence.

When the person asking you to comply with a request is a legitimate authority, going along is called obedience. While obedience to authority is a fundamental requirement of organised society, in certain situations ordinary people will follow the commands of an authority figure, even when the commands are extreme and uncalled for and when there is no threat of punishment.

Making reference to the atrocities committed in Nazi Germany, Stanley Milgram (1974) conducted a series of experiments (1960-1963) designed to test the conditions under which people will obey authority. Subjects responded to a newspaper advertisement for “participants in a psychology experiment.” The ad said the experiment would take about one hour and they would be paid $4.50. When each subject arrived for the experiment, he was introduced to the experimenter and another “subject” (actually a confederate of the experimenter). The real subjects were told that the experiment was “a study of memory and learning.”

The subject and confederate drew lots to see who would be the “teacher” and who would be the “learner”. The drawing was rigged, however, so that the confederate was always the learner and the subject was always the teacher. The teacher’s job was to administer an electric shock every time the learner made a mistake.

The experimenter took the teacher and learner to an adjoining room and strapped the learner into a chair and attached electrodes to his wrist. The learner (the confederate) then expressed concern about receiving shocks, stating that he had a heart condition (which was not true). The experimenter assured him and the teacher that there were no physical risks in the experiment. The teacher and the experimenter then returned to the original room.

The experimenter asked the teacher first to read a series of word pairs to the learner and then to read the first word of each pair along with four word choices. For each pair, the learner was to recall which word had been the second in the original pair. When the learner answered correctly, the teacher was to press a switch that lit a light in the learner’s room. When the learner was wrong, the teacher was supposed to read the correct answer aloud. He was also to punish the learner by pressing a switch that delivered an electric shock to the learner.

There were 30 switches ranging from 15 volts (labelled “Slight Shock”) to 420 volts (labelled “Danger: Severe Shock”). The two final switches, for 435 and 450 volts were simply labelled “XXX”. Each time the learner made a mistake, the teacher was to administer an increasingly higher shock (15 more volts than the previous shock).

Unknown to the subject (teacher), the experimenter instructed the learner to make mistakes. He never actually received any shocks. Following a prearranged script, the learner complained about the shocks. He expressed concern over his heart condition and begged for release. After the teacher administered 300 volts, the learner began to pound the wall. Then, ominously, he no longer responded. Whenever the teacher showed hesitation about giving a shock, the experimenter simply instructed him to follow the directions. The experimenter did not threaten or display force 

Now, consider this question honestly. How much shock would you have given? Almost no one says he or she would have given the maximum shock.

Before performing this experiment, Milgram described the situation to psychiatrists at a nearby medical centre. He asked them how many subjects out of 100 would administer the full 450 volts. The psychiatrists predicted that about one-tenth of 1 percent of the subjects in this experiment obeyed the experimenter and gave the maximum shock of 450 volts. The Results showed that 10 percent gave the maximum shock. Even more startling, only 22.5 percent gave less than 300 volts. In one variation of the experiment, no one gave less than 300 volts.
This experiment, extreme though it is, shows how strongly human beings can be influenced by a social situation. The subjects gave the maximum shock because they were in a situation where pressure to comply with an authority figure outweighed their own desire not to cause harm to the “learner”.

There were many social forces operating in the situation. Milgram pointed out some of them: subjects had agreed to be in an experiment, they accepted money for their participation, and they felt an obligation to the experimenter. They might have reasoned that the “learner” also volunteered for the experiment, and it was simply bad luck that he was the one being shocked. The pace of the experiment gave subjects little time to stop and consider their actions (Milgram, 1963). All the while, the experimenter assured the subjects that there was no danger to the learner and, if necessary, the experimenter assured subjects that the responsibility was not theirs.

The subjects in the Milgram experiments were placed in a position of great conflict – between obeying authority and not hurting another person.

1. Compare the behaviours of
Conformity


Compliance


Obedience

2. What was the test supposed to show?

3. Why were the subjects told that “the experiment was a study of memory and learning”?

4. Why did the experimenter ‘simply instruct him to follow directions’, and not become more dominating?

5. List the social forces that Milgram said were operating in this situation.

6. The results of this experiment are significant ONLY if it is analogous with what other situation? (or kind of situation?)

7. Write down TWO characteristics of this construed situation that make it relevantly different from a real life situation and thus WEAKENS the analogy and lessens the significance of the result.

THE SITUATION TAKES OVER: A MOCK PRISON

Philip Zimbardo sought to investigate the degree to which brutal behaviour can be determined by the situation. In one of psychology’s most controversial studies, he simulated a prison in the basement of the psychology building at Stanford University (Haney, Banks, & Zimbardo, 1973; Zimbardo, 1972). There is no clearer demonstration of the power of situations to influence human behaviour.

He randomly assigned male student volunteers to the roles of “prisoner” and “guard”. The local police even cooperated by picking up the prisoners in squad cars, complete with siren. A cameraman from a local television station recorded the arrests. Prisoners were treated realistically. They were fingerprinted, stripped, “skin searched,” and given demeaning uniforms. The uniforms were dresses, with no underclothing, intended to restrict their movement and to emasculate the male prisoners. The prisoners also wore a chain locked around one ankle. Guards were uniformed and were given handcuffs, cell and gate keys, and billy clubs. They were deindividuated by their uniforms and by wearing reflecting sunglasses that masked the expression in their eyes. Guards were told that physical violence was prohibited; they were simply to maintain law and order .

Soon the experiment took an unsettling turn. Some of the guards identified with their roles and began to enjoy their power over the prisoners. This resulted in arrogant, aggressive and cruel behaviour towards their charges.

At first the prisoners rebelled. After the guards put down the rebellion, most of the prisoners became passive. Some of them were released early because of anxiety and rage reactions. All the released subjects measured as normal non-destructive people on psychological tests. 

The experimenters themselves lost their objectivity and fell into “group-think”. Reality broke through when a prison chaplain visited the prisoners and urged them to hire a lawyer to see about bail. When the lawyer arrived, the experimenters realised they had to call off the experiment. The experiment was originally scheduled for two weeks, and it was terminated after 6 days. The experimenters said:

“We were caught up in the passion of  the present, the need to control people and not variables.”  (Zimbardo, et al. 1973). 

1. What EXACTLY was Zimbardo seeking information about?

2. From its context, what do you think ‘deindividuated’ means?

3. Write down THREE generalizations about human behaviour that you think are justified by the results of this experiment.

4. The situation the experimenters had set up here was supposed to be analogous with what real life situation?

THE TRADITIONAL PROBLEM OF INDUCTION 

David Hume was a Scottish philosopher (1711-1776) who pointed out what has become known as ‘the traditional problem of induction.’ The problem is that of being able to JUSTIFY inductive arguments. That is, can we trust strong inductive arguments to reach correct conclusions most of the time?  There can never be a guarantee that inductive arguments will reach correct conclusions because this will turn them into deductively valid arguments, unable to go beyond the facts in the premises. The main function of inductive argument is that of prediction, so we don’t ask of them the same certainty as deductively valid argument as this would prevent their predictive function.

How can we justify trusting inductive argument? To justify something, one must use argument. The two strongest argument types are deductively valid arguments, and inductively strong arguments. Here is the crux of the problem as neither type will do. Why not? Just imagine that you wish to rely on the inductive argument ‘Arsenic has killed people in the past, therefore it is a poison.’

You cannot use an inductively strong argument to prove that this inductive argument is reliable as then you would be trusting an INDUCTIVE argument to prove that inductive arguments are trustworthy, which is circular (petitio principii). Can we use a deductively valid argument? But deductively valid arguments can’t predict about the future. With our particular example it could validly conclude that ‘Arsenic has BEEN poisonous’ but could validity conclude that “Arsenic will be poisonous’. Any general application of a deductively valid argument must have the same result and only be able to conclude that ‘Inductively strong arguments have BEEN reliable.’

It has been suggested that if we assume that ‘What has happened in the past will happen in the future, given similar circumstances’ (or ‘Nature is uniform’) that we could construct a valid argument that predicts. We could use it with our arsenic example, or, more importantly, we can use it to justify using ANY inductively strong argument. eg.

1.
Inductively strong arguments have given us true conclusions from true premises, most of the time.

2.
Nature is Uniform

Therefore, Inductively strong arguments will give us true conclusions from true premises most of the time in the future.

Unfortunately, we cannot just assume that ‘Nature is uniform’, we must be able to justify its assumption. And we are back to the original problem. We can’t use deductively valid arguments as they cannot conclude that Nature WILL BE uniform, only that it has BEEN. We can’t use induction because then we are assuming the reliability of induction to justify an assumption we need to prove the reliability of induction. This is obviously circular.

These then are the three main ways for justifying induction and they all fail.

THREE WAYS OF DISSOLVING THE PROBLEM

1.
If we accept that induction is necessarily different from deduction, then there is no problem. It is possible with inductively strong arguments to have true premises and a false conclusion. This appears unsatisfactory only in comparison with deductively valid arguments, which after all have their own problems. (Not being able to go beyond the premises.) We should accept that induction is different with its own strengths and weaknesses.

2.
It is irrational to doubt the reliability of inductively strong arguments. This view maintains that trusting inductively strong arguments is just part of being rational. Anyone who doubts the poisonous nature of arsenic is absurd.

3.
It is senseless to ask for justification for the MACHINERY of justification. Any attempt must necessarily be ‘circular’. Similarly, you can’t justify using arguments at all, as you must use an argument to do so.
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