CAUSATION

1.
What is a Cause?

The idea of a cause is a very important one in our coming to grips with the way in which the world works. In the Western intellectual tradition, it is believed that a set of events is brought about by some set of antecedent events, quite often in the form of a cause. In spite of this, it is very difficult to say what a cause is. The question of what is a cause maybe better addressed by inquiring into the meaning of the proposition: “A causes B”.

It may be thought that A causes B means at least that A and B always occur together, with A first in time. In fact, the concepts of necessary and sufficient conditions also import this idea of “Constant Conjunction”: i.e.


A is necessary for B if whenever B occurs, A occurs.


A is sufficient for B if whenever A occurs, B occurs.

Note that both definitions suggest that A and B have a history of occurring together. Either could correspond to our idea of cause. For example, having oxygen is a necessary condition for combustion and in some situations; we might say that the cause of the fire was the availability of oxygen. Having a steam roller drive over one’s foot is sufficient for feeling pain, and it would be quite correct to say that the cause of the pain was the steam roller over the foot.

In such cases, the events are repeatable so that the definitions of necessary and sufficient conditions are applicable. 

Thus, if we know of a close association between A and B where one always precedes the other, we may surmise that one causes the other. We need not know how one causes the other to establish that it does.

Philosophers have found it very difficult to say what else, apart from this “Constant Conjunction” is required before we can say that A causes B. At this stage it is enough to note that usually, one observation of A preceding B is not good enough for alleging that A causes B, unless something is known of how A brings B about. Remember also that a large number of observations make it improbable that two events occur together in sequence purely by coincidence.

2.
Proximate and Remote Causes

If event A causes B and event B causes event C we say there is a chain of causes. The chain may be indefinitely long, but the further (in time) an event is from the final result, the less likely we are to hold that the event is a/ the cause of the final result.

E.g.
A person’s carelessness may have caused an explosion which caused somebody else to wake with a start which caused a headache which caused the person to take an aspirin, which causes him to choke, which caused death, which caused his wife to suicide so that there was no one to look after his pet guinea pigs that subsequently died.

Although this is a chain of causes, we would probably not say that the original carelessness was a / the cause of the guinea pigs’ starving. Causes or events, which are too remote, are no longer associated closely enough with the final result to be considered a cause. Where we draw the line between causes and non-causes maybe quite arbitrary. If a cause is closely associated with a particular result, it is called a Proximate Cause, and if not, it is called a Remote Cause. A cause, which is too remote, is not seen to be a cause at all.

3.
Bias in Cause Selection

If there is a chain of causes for an event, the single cause that someone identifies as THE cause reflects how that person views the world. For example: ​

Famine in India> Wheat prices to rise in Australia> Wheat farmer becomes wealthy>

Buys expensive car> Neighbour grazier's wife jealous> Grazier gambles at casino> loses savings> wife leaves him.

What is THE cause of this marital breakdown? The economist may say the free-trade wheat prices; the psychologist may prefer the stress of jealousy and the politician may blame the lack of support services in the bush.

4.
Post Hoc Ergo Propter Hoc

It was mentioned in part 1 that one cannot usually surmise that A causes B from one observation of A occurring before B. To claim that there is a causal link in this case would be the fallacy of Post Hoc Ergo Propter Hoc. Of course, the situation is different if we have other knowledge of how A might give rise to B.

But, if we don’t know anything of how A gives rise to B, and subsequently surmise through many similar observations that A causes B, we should realize that nothing more occurs or is observed on all the other occasions than on the first occasion. We are tempted to postulate a causal link when we know of a history of A’s connection with B. We should therefore ask:

“Is the cause something that exists out in the world, or something we invent through being impressed by the history of the constant sequence of A to B.”

5.
Slothful Induction (Scapegoat Argument)

This fallacy occurs when a person blames someone else who is not to blame - usually because they are at fault themselves.

Example:

I just ran into a traffic sign. What stupid person would put a traffic sign there?

Example:

All the teachers fail my work because they hate me.

6.
Forgetful Induction

This occurs when important and relevant information is overlooked.

Example:


Everyone should get social welfare. It’s not fair that some people are helped more than others.

7.
Accident

This fallacy occurs when one applies a generalisation to an individual case that it does not properly govern. This occurs in two different ways; 

(a) When it is assumed what is correct in normal circumstances remains correct in an abnormal situation. 

(b) When it is assumed that what was acceptable in unusual circumstances remains so when normal circumstances apply.

Example:

I'm sorry that you are dying of snakebite in the back seat but I can't go any

faster because I'm in a 60 kilometre per hour zone.

Example:

Why do we have to go to school every day? During the Great Depression

students were allowed to leave school really young.
Justification of a Fallacy Charge

A fallacy charge is a claim that an argument contains a particular fallacy, as well as an argument in support of that claim.  To make a fallacy charge, you must both name the fallacy and argue that the argument commits the fallacy.  The argument that you provide to support your claim that the argument you are evaluating commits the fallacy is called a justification. 

CAUSAL CONCEPTS

There are four possible links between events:

1. Necessary

2. Sufficient

3. Necessary and sufficient

4. Contributory

Necessary Cause

A necessary cause is a condition that must be present if the effect is to occur.
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A is necessary for B if whenever B occurs, A occurs.  If no A, no B.

e.g.  Electricity is a necessary cause for light in a bulb.  Petrol is a necessary cause in a car engine.

Sufficient cause

A sufficient cause is any condition that, by itself, will bring about the effect.
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A is sufficient for B if whenever A occurs, B occurs. If A then B.

e.g. A blown fuse is sufficient for a light bulb to go out.  A flat tyre is sufficient for a car not to move.

Necessary and Sufficient.

A necessary and sufficient cause is any condition that must be present for the effect to occur and one that will bring about the effect alone and of itself.
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B will occur when and only when A occurs.

e.g. HIV virus necessary and sufficient for AIDS.

Contributory Cause

A contributory cause is a factor that helps create the total set of conditions, necessary or sufficient, for an effect.

e.g. Violent storm contributes to blackout.  

Examples:

Classify the kind of causality intended by the following statements:

(Use necessary or sufficient)

1) Flipping the wall switch will cause the light to go on.

2) Closing the electricity supply from the main lines will cause the light to go off.

3) Making a lot of noise will cause the neighbours to complain.
4) Pulling the trigger will cause the gun to fire.
5) Raising the temperature of the freezer above 0ºC will cause the ice cubes in the freezer to melt.
6) Killing the Prime Minister will cause new federal elections.
Solutions

1) Necessary (but not sufficient: the light will not go on unless the light bulb is working).

2) Sufficient (but not necessary: the light will go off also if the light switch is on the “off” 


position).

3) Sufficient (but not necessary: the neighbours may complain for a number of other reasons).

4) Necessary (but not sufficient: the gun won’t fire unless it is loaded).

5) Necessary and sufficient.

6) Sufficient (but not necessary).

Worksheet 1

Q1)
Answer the following questions:

a)
Is oxygen a necessary condition for life?  A sufficient condition for life?

b)
Are worn tyre treads a necessary condition for a car’s skidding?  A sufficient condition?

c)
Is oxygen a necessary condition for lighting a match?  A sufficient condition?

d)
Is being a male a sufficient condition for being a haemophiliac?  A necessary condition?

e)
Are streptococcal bacteria a necessary condition for scarlet fever?  A sufficient condition?

f)
Is being shot in the heart a necessary condition for death?  A sufficient condition?

g)
Is being a woman a sufficient condition for bearing a child?  A necessary condition?

h)
Is desiring to see a movie a sufficient condition for seeing one?  A necessary condition?

i)
Is making a higher income sufficient condition for paying more taxes?  A necessary condition?

Q2)
Is the relation of the items under the left-hand column to the items under the right-hand column that of necessary cause, sufficient cause, necessary and sufficient cause, or contributory cause, or is it noncausal?

	1. no sleep

2. overeating

3. deciding to raise your hand

4. writing an essay

5. bullet penetrating the heart

6. diet sweets

7. speaking

8. unscrewing a light bulb

9. friction

10. infection

11. increase in the interest rate

12. fear

13. increase in oil consumption

14. mature female

15. oxygen

16. capital punishment

17. saccharin

18. college education

19. adaptability

20. DNA

21. verbal skill
	1.      fatigue

2.      illness

3.      raising your hand

4.      death 

5.      weight loss

6.      reading that essay

7.      listening

8.      no light

9.      heat

10.    fever

11.    tighter money

12. increase in adrenaline

13. increase in oil prices

14. child

15. fire

16. fewer capital offences

17. cancer

18. earning potential

19. survival

20. eye colour

21. occupational success




METHODS FOR ESTABLISHING PROBABLE CAUSE

In formulating and evaluating causal arguments, we must judge whether the evidence establishes a relationship between a phenomenon and an alleged cause.  In addition, we must determine whether the evidence establishes the relationship as the particular type supposed to exist.  This is no mean undertaking. The process is aided by several methods for establishing causal relationships.

MILLS METHODS

John Stuart Mill (1806 - 1873) was a brilliant English philosopher. He is probably best known as a radical reformer who best articulated the liberal view of people and society. Part of his work on inductive reasoning was an analysis of causation and included the following methods for finding causes that we refer to as MILLS METHODS. (We are only going to cover a few of these.)

We will use Mill’s Methods as procedures for finding causes from a list of properties, identified as the possible causes.  His technique is based on the notion of two properties – necessary conditions and sufficient conditions.

A necessary condition for an effect is one that must be present if the effect is present.

A property P is a necessary condition for a property Q iff whenever Q is present, P is present





(Q cannot occur without P having occurred.  If no P then no Q). 

A sufficient condition for an effect is one that is always absent when the effect is absent

A property P is a sufficient condition for a property Q iff whenever P is present, Q is present.




(Q can’t fail to occur when P occurs.  If P then Q).

A necessary and sufficient condition for an effect is one that is always present when the effect is present and always absent when the effect is absent.

Mills methods are ways of determining causal conditions for an event based on the results of observations or experiments.

It is recognized that conclusions drawn may be overturned if additional instances change the proposal.

DIRECT METHOD

This method is used to identify a necessary condition for an effect, Z, from among possible causes.

Effect – the property whose causes are being investigated.

Possible causes – the events/factors, which one suspects, may be influencing the effect

Example 1:


	
	Possible conditioning properties
	Conditioned property/effect

	
	A
	B
	C
	D
	Z

	Occurrence 1
	1
	1
	1
	0
	1

	Occurrence 2
	1
	0
	1
	1
	1

	Occurrence 3
	0
	1
	1
	0
	1


Occ. 1 – shows that D cannot be a necessary condition for Z.

Occ. 2 – shows that B cannot be a necessary condition for E.

Occ. 3 – eliminates A and D once more.

( C is a necessary condition.

Example 2:
Suppose we are looking for the necessary cause of a certain disease Z, and we have formulated a list of five viral agents, V1 through V5, which we suspect may cause Z.

We examine a number of patients with Z and check to see which of the suspected causes is present in each case.  The results are as follows:

	
	Suspected causes present in each case
	

	Case
	V1
	V2
	V3
	V4
	V5
	Z

	Patient 1
	1
	0
	1
	1
	0
	1

	Patient 2
	1
	0
	0
	1
	1
	1

	Patient 3
	1
	1
	0
	0
	0
	1

	Patient 4
	1
	0
	0
	0
	1
	1


Only one of the suspected causes is present in each of the four patients with the disease, namely V1.  

Example 3:
Effect:  Blood disorder

	Case
	Age
	Diet
	Occupation
	Height
	Weight
	Effect

	1
	Bob
	0
	1
	0
	0
	1
	1

	2
	Carol
	1
	0
	1
	1
	1
	1

	3
	Debbie
	0
	1
	0
	1
	1
	0

	4
	Tom
	1
	0
	0
	1
	0
	0


Only necessary condition is weight.

In example 1, 3 occurrences were required before A, B and D could be eliminated.  We might have done without occurrence 1 since occurrence 3 also eliminated D.

Example 4:

	
	Possible conditioning properties
	

	Case
	A
	B
	C
	D
	Effect

	Occurrence 1
	0
	0
	1
	0
	1


In example 4 all could be eliminated at 1 stroke.  Principle of elimination is the same: any property that is absent when E is present cannot be a necessary condition for E.

Suppose an argument might be – absence of D might be necessary for the presence of E, i.e. that ~D might be a necessary condition for e, and that the data in example 4 have not eliminated that possibility.  This is correct but it shows no defect in the argument.  Only the simple properties A, B, C and D were included in the possible conditioning properties; the complex property ~D was not.  And all that was claimed was that if one of the possible conditioning properties is a necessary condition for E, then C is that necessary condition.  But if we were to add the negations of A, B, C and D to our list, then occurrence 1 of example 4 would not suffice to eliminate all the alternatives but C.

This is readily shown in example 5.  For field to be narrowed down need more occurrences as in example 6.

Example 5:

	
	Possible conditioning properties
	

	
	Simple
	Complex
	

	Case
	A
	B
	C
	D
	~A
	~B
	~C
	~D
	Effect

	Occurrence 1
	0
	0
	1
	0
	1
	1
	0
	1
	1


Example 6:

	
	Possible conditioning properties
	

	
	Simple
	Complex
	

	Case
	A
	B
	C
	D
	~A
	~B
	~C
	~D
	Effect

	Occurrence 1
	0
	0
	1
	0
	1
	1
	0
	1
	1

	Occurrence 2
	1
	0
	1
	0
	0
	1
	0
	1
	1

	Occurrence 3
	0
	1
	1
	0
	1
	0
	0
	1
	1

	Occurrence 4
	0
	0
	1
	1
	1
	1
	0
	0
	1


Occ. 1 eliminates A, B, D, ~C

Occ. 2 eliminates ~A

Occ. 3 eliminates ~B

Occ. 4 eliminates ~D.

Thus, only possible conditioning property is C.

In example 6, took 4 occurrences to eliminate all the possible conditioning properties but one.

However 2 occurrences in example 7 would have done the job.

Example 7:

	
	Possible conditioning properties
	

	
	Simple
	Complex
	

	Case
	A
	B
	C
	D
	~A
	~B
	~C
	~D
	Effect

	Occurrence 1
	0
	1
	1
	1
	1
	   0
	0
	  0
	1

	Occurrence 2
	1
	0
	1
	0
	0
	1
	0
	1
	1


Occ. 1 eliminates A, ~B, ~C, ~D

Occ. 2 eliminates ~A, B, D

Leaves C.

We were able to extend Mill’s method of agreement to cover negative possible conditioning properties, and this makes sense, for negative properties are quite often necessary conditions.  Not being run over by a steamroller is a necessary condition for staying alive.  We are interested in negative necessary conditions because they tell us what we must avoid in order to attain our goals.  But negations of simple properties are not the only complex properties that may be important necessary conditions.

Let us consider disjunctions of simple properties as necessary conditions.  Either having high grades in high school or scoring well on the entrance exam might be a necessary condition for getting into uni.  It might not be a sufficient condition since someone who meets this qualification might still be rejected on the grounds that he is criminally insane.  To take another example, in rugby league, scoring a try, converting a try, a penalty or field goal is a necessary condition for scoring.  In this case the necessary condition is also a sufficient condition.  We are interested in disjunctive necessary conditions because they lay out a field of alternatives, one of which must be realised if we are to achieve certain ends.

The principle of elimination remains the same.

Example 8:

	
	Possible conditioning properties
	
	Conditioned property

	
	Simple
	Complex
	

	
	A
	B
	C
	D
	B v C
	Z

	Occurrence 1
	0
	1
	0
	0
	1
	1

	Occurrence 2
	0
	0
	1
	0
	1
	1


In example 8 the complex property B v C is the only property that is always present when Z is present.  Occurrences 1 and 2 eliminate all the simple properties as necessary conditions.  Thus, if one of the possible conditioning properties is a necessary condition for Z, B v C is that necessary condition.  

In example 8 the disjunction was the property left after all the others had been eliminated.  

Look at example 9.

Example 9:

	
	Possible conditioning properties
	
	Conditioned property

	
	Simple
	Complex
	

	
	A
	B
	C
	D
	B v C
	Z

	Occurrence 1
	0
	1
	0
	1
	1
	1

	Occurrence 2
	1
	0
	0
	1
	0
	1


The disjunction is eliminated.  

Occ. 1 eliminates A and C.

Occ. 2 eliminates B, C, B v C.

Leaves D as the necessary condition.

Conjunctions may also be used. 

Exercises:

Q1)
In example 1 which of the following complex properties are eliminated as necessary conditions for E by occurrences 1, 2 and 3?

a) ~A


d)
~D

b) ~B


e)
A v D

c) ~C


f)
B v C

Q2)
In the following example, for each occurrence find whether the complex properties are present or absent and which of the possible conditioning properties are eliminated as necessary conditions for E:

	
	Possible conditioning properties
	

	
	Simple
	Complex
	

	
	A
	B
	C
	~A
	~B
	~C
	A v C
	~B v C
	Effect

	Occurrence 1
	1
	1
	1
	
	
	
	
	
	1

	Occurrence 2
	1
	1
	0
	
	
	
	
	
	1

	Occurrence 3
	1
	0
	1
	
	
	
	
	
	1

	Occurrence 4
	1
	1
	0
	
	
	
	
	
	1

	Occurrence 5
	0
	0
	1
	
	
	
	
	
	1

	Occurrence 6
	0
	0
	1
	
	
	
	
	
	1


Q3)
In Exercise 2 one of the possible conditioning properties was not eliminated.


Describe an occurrence, which would eliminate it.

Worksheet 3
Q1)
Using the following observation charts find the property that is necessary for the effect.


a)


	Observations
	Possible conditions
	Effect

	
	A
	B
	C
	D
	Z

	Case 1
	1
	0
	1
	1
	1

	Case 2
	0
	1
	1
	1
	1

	Case 3
	1
	0
	1
	0
	1

	Case 4
	0
	0
	1
	1
	1



b)


	Observations
	Possible conditions
	Effect

	
	A
	B
	C
	D
	Z

	Case 1
	0
	1
	0
	1
	1

	Case 2
	1
	0
	0
	1
	0

	Case 3
	0
	1
	1
	1
	1

	Case 4
	0
	1
	1
	1
	1



c)


	Observations
	Possible conditions
	Effect

	
	A
	B
	C
	D


	E
	Z

	Case 1
	1
	0
	1
	0
	0
	1

	Case 2
	0
	1
	1
	0
	0
	1

	Case 3
	1
	1
	1
	0
	1
	1


Q2)
In the following:


a)
Using the given dictionary, construct an observation table form the information provided.


b)
Use the direct method of agreement to discover which of the given possible conditions is 

necessary for the effect.

i)
Dr Brown wishes to find a way to prevent the accidents which regularly occur at a 

particular intersection.  In order to do so, he is searching for a necessary condition common to all the accidents in the hope that he can find a way to remove it and hence prevent further accidents.  The possible conditions that he is considering are as follows:

W:
Water on the road.

H:
Traffic travelling at high speed.

T:
Too much traffic through the intersection.

P:
Poor lighting.

Let Z stand for the occurrence of an accident.

Dr. Brown notes that at night and on wet days, the intersection is poorly lit.  In the afternoon peak hour, traffic is extremely heavy, while at other times it is moderate to light.  Police records of a number of typical recent accidents show the following:

Case 1:
The accident occurred during the afternoon peak hour, on a rainy day.  The traffic was not travelling fast.

Case 2:
The accident occurred at night when there was very little traffic and the weather was fine.  The cars were traveling at high speed.

Case 3:
The accident occurred at night at high speed.  There was water on the road from a burst water main.

Case 4:
The accident occurred in heavy rain early in the morning.  The vehicles were observing the speed limit.

Q3)
A health food fanatic is concerned with discovering why he has severe indigestion after his main meal of the day.  He makes a detailed record of his meals for a week in order to find out what item of his diet is a necessary condition for having indigestion.



Monday:  
raw peas, unspiced bean casserole, yoghurt and honey.



Tuesday:  
spiced bean casserole with raw peas, yoghurt and banana.



Wednesday:
banana, soy loaf, raw peas.



Thursday:
unspiced beans, raw peas and plain yoghurt.



Friday:

soy loaf with raw peas, yoghurt with banana and honey.



He has indigestion on all of these days.  Use the following dictionary:



P:
raw peas



L:
soy loaf



C:
bean casserole



S:
spiced bean casserole



Y:
yoghurt



H:
honey



B:
banana

Worksheet 4
Q1)
Use the method of agreement on the observation tables below in order to discover which of the possible conditions listed is the best candidate for being a sufficient condition for the effect Z.


a)


	
	A
	B
	C
	Z

	1
	1
	0
	0
	0

	 2
	0
	0
	0
	0

	 3
	0
	1
	0
	0



b)


	
	A
	B
	C
	D
	Z

	1
	1
	0
	0
	1
	0

	2
	0
	1
	0
	0
	1

	3
	1
	0
	0
	0
	0

	4
	0
	0
	1
	0
	0

	5
	1
	0
	1
	1
	0


Q2)
Find the negated property that is a sufficient condition for the effect in each of the tables below:


a)


	
	A
	B
	C
	Z

	1
	1
	1
	0
	0

	2
	0
	1
	0
	0

	3
	0
	1
	0
	0

	4
	1
	1
	1
	0



b)


	
	A
	B
	C
	D
	Z

	1
	0
	1
	1
	1
	0

	2
	0
	1
	1
	0
	0

	3
	1
	0
	1
	0
	0


Q3)
Extend the tables below for conjunctions and find a conjunction of two properties which is not eliminated as a sufficient condition:


a)


	
	A
	B
	C
	D
	Z

	1
	1
	0
	1
	0
	0

	2
	1
	1
	0
	0
	0

	3
	0
	1
	1
	0
	0

	4
	1
	0
	1
	1
	0



b)


	
	A
	B
	C
	D
	E
	Z

	1
	1
	1
	0
	0
	1
	0

	2
	0
	0
	0
	0
	0
	0

	3
	1
	0
	1
	1
	0
	0

	4
	0
	1
	1
	0
	1
	0

	5
	0
	1
	0
	1
	0
	0


Q4)
A strawberry farmer is looking for a surefire method of improving the flavour of his berries.  He limits himself to organic methods.  Some of the possible ways he has in mind are as follows:


A:
Mulching with pine needles;


B:
Preparing the bed with chicken manure;


C:
Companion planting with lettuce;


D:
Companion planting with legumes;


Z:
Improved berry flavour.


His results on his experimental beds are as follows:

	
	A
	B
	C
	D
	Z

	1
	0
	0
	1
	1
	0

	2
	0
	1
	0
	1
	0

	3
	1
	1
	0
	1
	0

	4
	0
	1
	1
	0
	0

	5
	0
	0
	1
	0
	0


Is his hunch that a conjunction of two of the methods may be a sufficient condition for tastier

berries supported by his findings?

Inverse Method of Agreement

· This method is used to find sufficient conditions for an effect Z, from among possible causes.

· The Inverse Method elimination principle is:



Any property P present when effect Z is absent cannot be a sufficient condition for Z.


Example:
	
	Possible conditioning properties
	

	
	A
	B
	C
	D
	Z

	Occurrence 1
	1
	0
	0
	0
	0

	Occurrence 2
	0
	1
	0
	0
	0

	Occurrence 3
	1
	0
	1
	0
	0


D only one absent when conditioned property is absent.

· Consider again the Blood Disorder Example 

	Case
	Age
	Diet
	Occupation
	Height
	Weight
	Effect

	1
	Bob
	0
	1
	0
	0
	1
	1

	2
	Carol
	1
	0
	1
	1
	1
	1

	3
	Debbie
	0
	1
	0
	1
	1
	0

	4
	Tom
	1
	0
	0
	1
	0
	0
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Occupation is a sufficient condition.

The inverse method of agreement may be viewed as an application of the direct method to negative properties.

Possible because if ~A is a necessary condition for ~E, then A is a sufficient condition for E.

Example 1:

	
	Possible conditioning properties
	

	
	Simple
	Complex
	

	
	A
	B
	C
	D
	~A
	~B
	~C
	~D
	E
	~E

	Occurrence 1
	0
	0
	0
	0
	1
	1
	1
	1
	0
	1

	Occurrence 2
	0
	1
	1
	0
	1
	0
	0
	1
	0
	1

	Occurrence 3
	1
	0
	1
	0
	0
	1
	0
	1
	0
	1


Only possible necessary condition for ~E that is present whenever ~E is present is ~D.  Same thing as only one of the possible sufficient conditions for E that is absent whenever E is absent is D.

Compare direct and inverse methods.

Direct
-  finding necessary conditions


-  look for a property that is present whenever E is present.

Inverse
-  finding sufficient conditions


-  look for property that is absent whenever E is absent.

Suppose we wish to admit negative properties as possible conditioning properties.

Not staying awake while driving may be a sufficient condition for having an accident.  Not being able to see may be a sufficient condition for not being called for military service.  

By the principle that if ~F is sufficient for ~G then F is necessary for G, this would mean that being able to see would be a necessary condition for being called for military service.

When using negative possible conditioning properties, rely on the principle of elimination of the inverse method of agreement: a property that is present when e is absent cannot be a sufficient condition for E.  

Example 2:

	
	Possible conditioning properties
	

	
	Simple
	Complex
	

	
	A
	B
	C
	D
	~A
	~B
	~C
	~D
	E

	Occurrence 1
	0
	1
	0
	1
	1
	0
	0
	0
	0

	Occurrence 2
	0
	1
	0
	0
	1
	0
	0
	1
	0

	Occurrence 3
	1
	1
	0
	0
	0
	0
	0
	1
	0

	Occurrence 4
	0
	1
	1
	0
	1
	0
	1
	1
	0


~B is the only possible conditioning property that is absent in every occurrence in which E is absent.

( ~B is sufficient condition.

May further extend the inverse method of agreement to allow conjunctions of simple properties as possible conditioning properties.  

Example 3:

	
	Possible conditioning properties
	
	Conditioned property

	
	Simple
	Complex
	

	
	A
	B
	C
	D
	C & D
	E

	Occurrence 1
	1
	1
	0
	1
	0
	0

	Occurrence 2
	1
	0
	1
	0
	0
	0


The only possible conditioning property that is absent whenever E is the complex property C & D.

( C & D is sufficient condition.

Exercises:

Q1)
In Example 1 which of the following properties are eliminated as sufficient conditions for E by 

occurrences 1, 2 and 3?

a) A


e)
A & B

b) B


f)
B & C

c) C


g)
A & D

d) D

Q2)
In the example below, which of the following properties are eliminated by occurrence 1?

	
	Possible conditioning properties
	Conditioned property

	
	A
	B
	C
	D
	E

	Occurrence 1
	1
	1
	1
	0
	0


a) A


e)
A & C

b) B


f)
B  & C

c) C


g)
A & B

d) D


h)
A & D

Q3)
In Example 2 which of the following properties are eliminated by the four occurrences?

a) A & B


d)
A & D

b) B & C


e)
A & C

c) B & D


f)
C & D

Q4)
In example 3 are there any conjunctions of the simple properties listed other than C & D which are 

not eliminated by occurrences 1 and 2?

Worksheet 5

Use the inverse method of agreement on the observation tables below in order to discover which of the possible conditions listed is the best candidate for being a sufficient condition for the effect, Z.

	
	A
	B
	C
	Z

	1
	1
	0
	0
	0

	2
	0
	0
	0
	0

	3
	0
	1
	0
	0


a)

b)



	
	A
	B
	C
	D
	Z

	1
	1
	0
	0
	1
	0

	2
	0
	1
	0
	0
	1

	3
	1
	0
	0
	0
	0

	4
	0
	0
	1
	0
	0

	5
	1
	0
	1
	1
	0


METHOD OF DIFFERENCE

· This method is also used to find sufficient conditions for an effect, Z, from among possible causes.

· It differs from the Inverse Method of Agreement because it is concerned with which of a set of properties present on a particular occasion (*)when the effect was present.

· The Method of Difference elimination principle is:

Step 1:

Eliminate any possible conditions absent for the particular case of the effect.

Step 2:
Of those possible conditions left, i.e. those present for the particular occurrence of the effect eliminate any possible conditions present when the effect was absent as it cannot be sufficient for the effect.

Example:

	
	A
	B
	C
	D
	Z

	#
	1
	0
	1
	1
	1

	1
	1
	0
	0
	0
	0

	2
	0
	0
	0
	1
	0



C is the sufficient condition.


Example:


This observation table represents possible causes of fungus in trees in an orchard.


The # is a tree with fungus while 1, 2, 3 are trees without fungus.

	
	A
	B
	C
	D
	Z

	#
	1
	1
	1
	0
	1

	1
	0
	1
	0
	0
	0

	2
	0
	1
	1
	1
	0

	3
	0
	1
	1
	0
	0


1. Eliminate D

2. A is the culprit 

Consider again the Blood disorder example:






EFFECT 2: 
Blood Disorder

	Case
	Age
	Diet
	Occupation
	Height
	Weight
	Effect

	1
	Bob
	0
	1
	0
	0
	1
	1

	2
	Carol
	1
	0
	1
	1
	1
	1

	3
	Debbie
	0
	1
	0
	1
	1
	0

	4
	Tom
	1
	0
	0
	1
	0
	0

	
	*
	1
	0
	1
	0
	0
	1


Occupation was sufficient.

Can also negate as in previous methods.

Example 1:
	
	Possible conditioning properties
	

	
	Simple
	Complex
	

	
	A
	B
	C
	D
	~A
	~B
	~C
	~D
	E

	*
	0
	0
	0
	1
	1
	1
	1
	0
	1

	Occurrence 1
	1
	1
	1
	1
	0
	0
	0
	0
	0

	Occurrence 2
	1
	0
	0
	0
	1
	0
	1
	1
	0


First determine which of the properties in occurrence * are sufficient conditions for E.  

These are D, ~A, ~B and ~C present in occurrence *.

Occ. 1 and 2 eliminate D, ~A and ~C.

Leaves ~B.

Example 2:
	
	Possible conditioning properties
	

	
	Simple
	Complex
	

	
	A
	B
	C
	D
	~A
	~B
	~C
	~D
	E

	*
	0
	1
	0
	0
	1
	0
	1
	1
	1

	Occurrence 1
	0
	1
	1
	0
	1
	0
	0
	1
	0


Present in Occ. * - B, C, ~A, ~D.

Occ. 1 eliminates B, ~A, ~D so C sufficient.

Exercises:

Consider the following example:

	
	Possible conditioning properties
	

	
	Simple
	Complex
	

	
	A
	B
	C
	D
	~A
	~B
	~C
	~D
	E

	*
	1
	0
	0
	1
	0
	1
	1
	0
	1


1. What are the candidates.

2. Describe an eliminating occurrence that would eliminate all the candidates but one.

3.
Describe an eliminating occurrence that would eliminate all the candidates.

4.
Describe 3 eliminating occurrences each of which would eliminate exactly one of the candidates.

5.
What would you conclude if you observed the occurrence that you described in 2?

6.
What would you conclude if you observed the occurrence you described in 3?

7.
What would you conclude if you observed the three occurrences you described in 4?

8.
What would you conclude if you observed all the occurrences that you described in 2 and 4?  

There are several correct answers to 2 and 4, and the answer to this question will depend on the ones you choose.

Worksheet 6
Q1)
Use the Method of Difference to discover which of the simple or negated possible conditions present could have been sufficient for Z.

a)


	
	A
	B
	C
	D
	Z

	*
	1
	1
	0
	1
	1

	1
	0
	0
	1
	0
	0

	2
	0
	0
	0
	1
	0

	3
	1
	0
	0
	0
	0



b)
 

	
	A
	B
	C
	D
	E
	Z

	*
	1
	1
	0
	0
	1
	1

	1
	1
	0
	1
	0
	1
	0

	2
	1
	0
	1
	0
	0
	0

	3
	1
	1
	1
	0
	1
	0



Note that the line on the chart that describes the situation when the effect is present (line * ) eliminates factors from those we are considering as possible causes.  In Example A, Factor D is eliminated and we do not consider it from then on as a possible cause.

Q2)
A group of students decide to discover the ‘secret to success’ which a particular fellow student, P, seems to possess.  The particular student is the only one who has consistently gained over 95% in each logic test.  The group of students conduct a survey around the logic class, hoping to find student P’s ‘secret’ as a sufficient condition of success.


The possible conditions which emerge from discussion are listed as follows:


A:
Regular study habits;


B:
having a high IQ;


C:
Working every set exercise;


D:
Paying attention in class;


E:
Love of logic;


Z:
Success in logic tests.


The results of the survey are as follows:

Student P:
(who is the successful student) has only an average IQ but studies regularly, works every set exercise set, pays attention in class always and loves logic.

Of the rest of the class, for whom success is limited:

Student Q:
has a high IQ, regular study habits but is bored in logic, often nearly falling asleep.  He works all the exercises however, but does them at home.

Student R:
studies regularly, pays attention in class and loves logic,  but his IQ is only average and he does not work many exercises

Student S:
has good regular study habits, average IQ, works every exercise, talks incessantly in class and loathes logic

Student T:
studies regularly, works all the exercises, has a high IQ and loves logic but he seldom pays attention in class.

Student U:
has a high IQ but does no study, pays no attention in class and is bored by logic.

Student V:
has regular study habits and a high IQ, and daydreams in class.  He, however, does few of the exercises as he is indifferent to logic.

Student W:
has a high IQ and loves logic but is lazy and does little work and talks in class, hence paying little attention.

Tabulate the information above and use the method of difference to find the cause of ‘success’.

DOUBLE METHOD OF AGREEMENT
· This method is used when searching for a property which is both necessary and sufficient for the effect.

· The Double Method of Agreement elimination principle is:

Step 1:
Use Direct Method to eliminate those that cannot be necessary.

Step 2:
Use Inverse Method to eliminate those that cannot be sufficient.

Example:

	
	A
	B
	C
	D
	E
	Z

	#
	1
	1
	1
	1
	1
	1

	1
	0
	0
	1
	1
	1
	1

	2
	1
	0
	0
	1
	1
	1

	3
	1
	1
	1
	0
	1
	0

	4
	1
	1
	1
	0
	0
	0


1. Direct method – eliminate A, B, C

2. Inverse method – eliminate E

Therefore, D is necessary and sufficient.


Consider again the Blood Disorder example:


EFFECT 2: 
Blood Disorder

	Case
	Age
	Diet
	Occupation
	Height
	Weight
	Effect

	1
	Bob
	0
	1
	0
	0
	1
	1

	2
	Carol
	1
	0
	1
	1
	1
	1

	3
	Debbie
	0
	1
	0
	1
	1
	0

	4
	Tom
	1
	0
	0
	1
	0
	0

	5
	*
	1
	0
	1
	0
	0
	1



There are no possible causes which are necessary and sufficient.

Example:

A new strain of influenza has recently been discovered by Dr. Fearless.  He is testing his laboratory animals in order to discover if there are any conditions which may be both necessary and sufficient for susceptibility to contracting this particular strain, Z, of influenza.  His results on the various animals exposed to the strain are tabulated below using the following dictionary:


A:
Recently had strain X


C:
Depressed



S:
Susan the rat



P:
Peter the guinea pig


B:
Over-eating



D:
Lacking vitamin C in diet


J:

John the rat



L:
Linda the white mouse


Z:
Contraction of the strain Z;

	
	A
	B
	C
	D
	Z

	S
	0
	1
	1
	0
	1

	J
	0
	1
	0
	1
	0

	P
	1
	0
	1
	1
	1

	L
	1
	0
	0
	0
	0


From this table it can be seen that if Dr. Fearless has chosen suitable conditions, C will be the necessary and sufficient condition for contracting strain Z, since it is the only listed property whose presence column exactly matches that of the effect, i.e. C is present when the effect is present and absent when the effect is absent.

Can also negate as in previous methods.

Example:

	
	Possible conditioning properties
	

	
	Simple
	Complex
	

	
	A
	B
	C
	D
	~A
	~B
	~C
	~D
	E

	Occurrence 1
	1
	0
	1
	0
	0
	1
	0
	1
	1

	Occurrence 2
	0
	1
	1
	1
	1
	0
	0
	0
	1

	Occurrence 3
	0
	1
	0
	1
	1
	0
	1
	0
	0

	Occurrence 4
	1
	0
	0
	0
	0
	1
	1
	1
	0


Occ. 1 eliminates B, D, ~A, ~C and Occ2. eliminates A, ~B, ~C, ~D as necessary conditions for E in accordance with the direct method of agreement, for they are absent when E is present.  C is a necessary condition.

Using inverse method, Occ. 3 eliminates B, D, ~A, ~C and Occ. 4 eliminates A, ~B, ~C, ~D as sufficient conditions since they are present when E is absent.  This again leaves only C.

If one of the possible conditioning properties is a necessary condition for E, and one of the conditioning properties is a sufficient condition for E, then one and the same possible conditioning property is both a necessary and sufficient condition for E, and that property is C.

Worksheet 6

Q1)
Use the double method of agreement in the following observation tables to find a simple or negated property which is both necessary and sufficient for the effect Z:


a)


	
	A
	B
	C
	D
	Z

	1
	1
	0
	0
	1
	1

	2
	1
	1
	0
	1
	0

	3
	0
	1
	1
	1
	0

	4
	1
	0
	0
	1
	1

	5
	1
	1
	1
	1
	0



b)


	
	A
	B
	C
	D
	E
	Z

	1
	0
	1
	1
	1
	0
	1

	2
	1
	1
	0
	1
	0
	1

	3
	1
	1
	1
	0
	1
	0

	4
	1
	0
	1
	0
	1
	0

	5
	1
	1
	1
	1
	1
	1

	6
	1
	0
	1
	1
	1
	1



c)


	
	A
	B
	C
	Z

	1
	1
	1
	0
	1

	2
	0
	1
	1
	1

	3
	1
	0
	0
	0

	4
	0
	0
	1
	0



d)


	
	A
	B
	C
	D
	Z

	1
	0
	1
	0
	1
	1

	2
	1
	0
	0
	1
	0

	3
	0
	0
	0
	0
	0

	4
	1
	1
	0
	1
	1


Q2)
Consider the following table of possible conditions for an effect Z:

	CASE
	POSSIBLE CONDITIONS
	EFFECT

	
	A
	B
	C
	Z

	1
	1
	1
	0
	1

	2
	1
	0
	1
	0

	3
	0
	0
	1
	1

	4
	1
	1
	0
	1

	5
	0
	0
	1
	0



a)
Extend the table to include all disjunctions of the simple properties.


b)
Which simple or complex conditions are sufficient for the effect?


c)
Which method did you use in b)?


d)
Which simple or complex conditions are necessary for the effect?


e)
Which method did you use in d)?


f)
Are there any simple or complex conditions which are both necessary and sufficient for the 



effect?  If so, which one(s)?

Q3)
Consider the following table of possible conditions for a certain effect, Z.

	

CASE
	POSSIBLE CONDITIONS
	EFFECT

	
	A
	B
	C
	D
	E
	Z

	*1
	1
	0
	0
	0
	1
	1

	2
	0
	0
	1
	1
	0
	0

	3
	0
	1
	1
	1
	1
	0

	4
	0
	1
	0
	0
	0
	0

	5
	0
	0
	1
	0
	1
	1



a)
What simple conditions are necessary for the effect?


b)
What simple conditions are sufficient for the effect?


c)
What, if any, was the sufficient conditions for the effect Z in the particular case 1?


d)
Name the methods used in a), b), c) above?


e)
What conjunction of conditions is sufficient for the effect?


f)
Which negated condition is necessary for the effect?

Q4)
Below is a result table for a researcher interested in the conditions which affect the appearance of a certain allergy in a sample of children:

	CASE
	CONDITION
	EFFECT

	
	A
	B
	C
	D
	E
	F
	

	1
	0
	1
	0
	0
	0
	0
	1

	2
	1
	0
	0
	1
	1
	1
	1

	3
	1
	0
	1
	0
	1
	1
	0

	4
	0
	1
	1
	0
	0
	0
	0

	*5
	0
	1
	0
	1
	0
	0
	1

	6
	0
	1
	1
	0
	1
	1
	0

	7
	1
	0
	1
	0
	1
	0
	0

	8
	1
	0
	0
	1
	0
	0
	1

	9
	1
	1
	0
	1
	0
	1
	1

	10
	0
	0
	1
	0
	1
	1
	0



a)
Is there a single sufficient condition?  If so, what is it?


b)
Are there any single necessary conditions?  If so, which ones?


c)
Which negated condition is both necessary and sufficient for the effect?


d)
Which condition was sufficient for the effect in Case 5?

Q5)
A frightening new disease has caused thousands of deaths this month.  The cause has been traced to an alien micro-organism, dubbed the ‘Centaurus Strain’ which was brought to Earth in a meteoroid shower.  Scientists are working frantically to discover conditions which may be necessary or sufficient to provide immunity against this strain.


The following information is known concerning a group of people subjected to the Centaurus Strain.  It is felt that all the relevant conditions are listed here.


Alan took vitamin C, kept warm, was a vegetarian, stayed sober, and had little rest: he was immune to the strain.


Bert was cold, sober, took no vitamin C, ate meat, and had plenty of rest: he died.


Cathy was not a vegetarian, kept warm, had plenty of rest, and took generous quantities of alcohol and vitamin C: she died.


Darlene was immune to the strain: she did not eat meat, kept sober, rested quite a bit, stayed warm, and took no vitamin C.


Ernie was warm, ate meat, took vitamin C, had little rest, and was drunk: he died.


Which condition provides immunity?

Q6)
Farmer Brown has a disastrous crop failure in his southern paddock this year.  He is unable to understand why this particular paddock should suffer such a failure as his other paddocks have produced pretty much as he expected based on results from previous years.  He calls in an agricultural scientist to assist him in finding what the difference is that has caused the unexpected result.  He is hoping to find some condition which is both necessary and sufficient for the crop failure in the southern paddock.  Between them, Farmer Brown and the scientist, Jones, decide that the relevant factors are:


R:
low rainfall



D:
poor drainage


H:
hot evenings



P:
application of pesticide X


F:
application of fertilizer N

K:
non-application of fertilizer K


They collate the following information on Farmer Brown’s various paddocks for the past two years, as well as for this year.


* indicates the particular paddock in which they are interested for this year.

	Year
	Paddock
	R
	D
	H
	P
	F
	K
	C

	*2000
	South
	1
	1
	0
	1
	1
	1
	1

	2000
	North
	1
	1
	1
	0
	1
	0
	0

	2000
	West
	0
	1
	0
	0
	1
	0
	0

	1999
	South
	0
	0
	1
	0
	0
	0
	0

	1999
	North
	1
	1
	1
	1
	0
	0
	1

	1999
	West
	0
	1
	0
	0
	1
	0
	0

	1998
	South
	0
	0
	1
	0
	0
	0
	0

	1998
	North
	1
	0
	1
	0
	1
	0
	0

	1998
	West
	1
	1
	1
	0
	1
	1
	1


a) Could any of the listed simple properties be the sought after necessary and sufficient condition?  Justify your answer.

b) Brown and Jones suspect there is a disjunction of two of the properties which is both necessary and sufficient for the crop failure in the southern paddock this year.  Is their suspicion supported by the data they have collected?

Shortcomings of Mill’s Methods
Because we know how to find a cause, does not mean that we will actually find it.  The researcher may:

· find a coincidence that is not a cause
· not have the cause in the possible conditions
· not know enough about the event to identify correct possible causes
· overlook a complex combination of factors that make up the cause
Worksheet 7

Q1)
A research laboratory is attempting to determine factors which result in whales beaching themselves frequently on a particular coastline.  By analysis of one occurrence pf beaching (line 1) the scientists believe the following factors are relevant.  By analysis of beached whales and an innovating capture and release programme, they amass the following:


Let
G = geological magnetic anomaly



P = parasitic infestation of the herd



I = ill adult members of the herd



S = gently shelving ocean bottom



W = human pollution of the seawater



B = beaching occurs

	CASE
	CONDITION
	EFFECT

	
	I
	P
	G
	W
	S
	B

	1
	1
	1
	1
	1
	1
	1

	2
	0
	0
	0
	1
	0
	0

	3
	1
	0
	0
	0
	1
	0

	4
	0
	1
	1
	0
	1
	1

	5
	2
	1
	1
	1
	0
	1

	6
	0
	0
	0
	1
	1
	0

	7
	0
	1
	1
	1
	0
	1

	8
	1
	1
	1
	0
	1
	1

	9
	0
	1
	0
	1
	0
	0

	10
	1
	1
	1
	0
	1
	1


a) Was any condition alone necessary for beaching to occur?  If so, which?

b) Was any condition alone sufficient for beaching to occur?  If so, which?

c) Were any conjunctions of conditions sufficient for beaching to occur?  If so, which?

d) Was any conjunction of conditions both necessary and sufficient for beaching to occur?

e) What is the sufficient condition if Occurrence 8 were designated Occurrence * and the Method of Difference used?  Explain your answer.

f) If occurrence 7 (and not occurrence 1) was used for identifying the relevant factors, would this alter your answers in (i) and (ii)?

Worksheet 8

Q1)
Fast Eddie Walker has been trying unsuccessfully to make the school track team.  He surveys several of the school’s better athletes to find out what it takes to make the team and constructs the following observation table:


Let

T = trains daily







P = studies HPE




R = plays football




Y = on the team last year

 


N = wears Nikes




Z = is on the track team

	ATHLETE
	T
	Y
	P
	N
	R
	Z

	Eli
	0
	0
	1
	0
	0
	0

	Paul
	1
	1
	0
	0
	1
	1

	Jake
	1
	1
	0
	1
	0
	1

	Adam
	0
	0
	1
	1
	1
	0

	Luke
	0
	1
	0
	1
	0
	0

	Ben
	1
	1
	1
	0
	0
	1

	John
	0
	1
	1
	0
	1
	0

	Matthew
	1
	1
	1
	1
	0
	1

	Brendan
	0
	1
	0
	1
	0
	0

	Steve
	1
	0
	0
	1
	0
	1



On the basis of the above evidence:


a)
Is there a simple sufficient condition for making the team?  If so, what is it?


b)
Is a conjunction of conditions sufficient?  If so, what is it?


c)
What is the single necessary condition for making the team?


d)
Is there any condition both necessary and sufficient for making the team?


e)
In order, which methods have you used in answering the above question?

Q2)
A University lecturer was trying to determine what factors may influence a student’s performance at University.  They obtained the following data from 10 students who had been successful.


Let
A = OP less than 5



B = private education



C = family income greater than $45 000



D = family income less than $45 000



E = single parent family



Z = success at University

	STUDENT
	C
	D
	A
	B
	E
	Z

	1
	0
	1
	1
	1
	0
	1

	2
	1
	0
	1
	0
	1
	0

	3
	0
	1
	1
	1
	0
	1

	4
	1
	0
	0
	1
	1
	0

	5
	0
	1
	0
	0
	1
	0

	6
	0
	1
	0
	1
	1
	1

	7
	0
	1
	1
	0
	0
	1

	8
	0
	1
	1
	0
	1
	0

	9
	1
	0
	1
	1
	1
	0

	10
	0
	1
	0
	0
	1
	0



On the basis of the above evidence:


a)
Is there a simple sufficient condition for success at University?  If so what is it?


b)
Is there any simple necessary condition for success at University?


c)
Is there any condition both necessary and sufficient for success at University?


d)
Which methods have you used in answering the above questions?


e)
Which negated simple condition is sufficient for the effect?


f)
Are any disjunctions of conditions sufficient for the event?


g)
Is there a conjunction of conditions sufficient for the event?

a) Is there any disjunction of conditions necessary for the effect?

Q3) 
A large retail store wishes to investigate the causes of steady or improved monthly sales results.  The 


boss looks for those conditions that are possibly linked to this effect and makes the following 


observation table. 



Let
Z = steady or rising monthly sales



A = advertising budget increase



D = discounts offered on articles for sale



P = improved parking facilities near store



R = increase in the range of products offered



S = increase in the number of sales staff

	Month
	A
	R
	D
	S
	P
	Z

	March
	1
	0
	1
	0
	0
	0

	April
	1
	1
	1
	1
	0
	1

	May
	1
	0
	0
	1
	0
	0

	June
	0
	1
	1
	1
	0
	1

	July
	1
	1
	1
	0
	1
	1

	August
	0
	1
	1
	0
	1
	1


On the basis of this evidence:


a)
Were/was any simple single condition(s) necessary for the effect?


b)
By which method did you arrive at the answer to part (a)?


c)
Were/was any simple single condition(s) sufficient for the effect?


d)
By which method did you arrive at the answer to part (c)?


e)
Were/was any simple single condition(s) both necessary and sufficient for the effect?


f)
By which method did you arrive at the answer to part(e)?


g)
Is there any conjunction of events necessary for the effect?

h)
Is there any negation of simple conditions sufficient for the effect?

i)       Is there any disjunction of events sufficient for the effect?

Q4)
A researcher was interested in finding out what was causing allergic reactions in his friends.  He 


analysed the factors that seemed to be involved and came up with the following: 



Let
E = sufferer had been exercising



D = sufferer had been drinking red wine



C = the temperature was cold



S = sufferer was stressed



H = sufferer was on holidays


He made the following observations:


Tom was on holidays, didn’t have an attack and none of the other factors applied to him.


Will was having an attack and all the factors applied except that it was hot.


Fergus wasn’t having an attack and neither was he stressed or drinking alcohol.



Kate wasn’t having an attack and all the factors applied except it was hot.


Zac was having an attack, was stressed and was on holiday.


Rose was having an attack, had been exercising, was stressed and had been drinking red wine.


Robert wasn’t on holiday, hadn’t been exercising and did have an allergy attack.


Chart these observations and answer the following questions:


a)
Which is the single necessary condition?

b) Is there a single sufficient condition?


c)
The researcher thinks there may be a combination of conditions (conjunction) sufficient to 



cause the allergy.  Is he correct?


d)
Could the ABSENCE of a factor be one to consider?

Worksheet 9
Q1)
A survey was conducted at school to find out which conditions influenced students’ decisions on further education.  The following conditions were considered?


Let 
A = ambitious parents



S = studious students



H = happy at school



L = liked knowledge


Four students were questioned and the following information obtained:


Only Peter didn’t have ambitious parents.


Only Larry was really studious.


Peter and Harry were happy at school while the others weren’t.


Larry and George liked and got on with their teachers.  The others?  Well!


George was the only one who didn’t want to further his studies.


Construct an observation table and record the information and identify a disjunction which appears to be the cause for desiring further study.


The following are more of a challenge!


Analyse each of the following scientific reports, explaining how the pattern of the Method of Agreement is manifested by each.  Discuss, in each case, the limitations of the Method of Agreement as applied to that quest for a causal connection.

Q2)
Researchers from the National Cancer Institute announced that they have found a number of genetic markers shared by gay brothers, indicating that homosexuality has genetic roots.  The investigators, reporting in Science, 16 July, 1993, have found that out of 40n pairs of gay brothers examined in their study, 33 pairs shared certain DNA sequences on their X chromosome, the chromosome men inherit only from their mothers.  The implicit reasoning of this report is that, if brothers who have specific DNA sequences in common are both gay, these sequences can be considered genetic markers for homosexuality.

Q3)
Researchers at the University of California at Irvine have theorized that listening to Mozart’s piano music significantly improves performance on intelligence tests.  DL Frances H. Rauscher and her colleagues reported:


“We performed an experiment in which students were each given three sets of standard IQ spatial 


reasoning tasks; each task was preceded by 10 minutes of:

(1) listening to Mozart’s Sonata for Two Pianos in d Major, K. 488; or

(2) listening to a relaxation type; or

(3) silence. 

Performance was improved for those tasks immediately following the first condition compared to the second two.’

Test scores rose an average of 8 or 9 points following the Mozart sonata.  Some of the students had reported that they like Mozart, and some that they did not, but there were no measurable differences attributable to varying tastes.  “We are testing a neurobiological model of brain function with these experiments,” DL Rauscher said, “and we hypothesise that these patterns may be common in certain activities – chess, mathematics, and certain kinds of music…Listening to such music may stimulate neural pathways important to cognition.”


- Frances H. Rauscher, Gordon L. Shaw, Katherine N. Ky


“Music and Spatial Task Performance,” Nature, 14 October 1993.

Revision Questions

Q1)
Consider the following observations:

	CASE
	M
	N
	O
	P
	Q
	Z

	1
	0
	1
	1
	0
	1
	1

	2
	1
	1
	1
	1
	0
	0

	3
	0
	0
	0
	1
	0
	0

	*4
	0
	1
	1
	0
	1
	1

	5
	0
	0
	1
	1
	0
	0

	6
	1
	1
	1
	0
	0
	1

	7
	1
	1
	0
	0
	1
	1

	8
	0
	1
	1
	1
	0
	0



On the basis of this evidence:

a) Which simple condition(s) are sufficient for the effect?

b) Which simple condition(s) are necessary for that effect?

c) Are there any disjunctions of the simple properties that are necessary for the effect?

d) Are there any disjunctions of the simple properties that are sufficient for the effect?

e) Are there any simple condition(s) which are necessary and sufficient for the effect?

f) Are there any negations of simple condition(s) which are sufficient for the effect?

g) Is there any conjunction of condition(s) which are necessary for the effect?

h) Is there any conjunction of condition(s) which are sufficient for the effect?

i) Is there any conjunction of condition(s) which are necessary and sufficient for the effect?

j) Which of Mills methods were used above and in what question?

k) In the * Case which conditions were sufficient to produce the effect?

Q2)
Below is a result table for a researcher interested in conditions which may affect the appearance of a 


certain disease in a population of crocodiles.


	CASE
	CONDITION
	EFFECT

	
	A
	B
	C
	D
	E
	

	1
	0
	0
	0
	0
	1
	0

	2
	1
	1
	0
	1
	1
	1

	3
	1
	0
	1
	0
	1
	0

	4
	1
	0
	0
	1
	0
	0

	5
	0
	1
	0
	0
	1
	1

	6
	1
	1
	0
	1
	0
	1

	7
	0
	1
	1
	1
	0
	1

	8
	1
	1
	1
	0
	1
	0

	9
	1
	1
	1
	1
	0
	1

	10
	0
	0
	1
	1
	1
	0


a) Is there a single necessary condition?  If so, what is it?

b) Are there any single sufficient conditions?

c) The researcher concludes that there may be two conditions which together are sufficient to 



cause the appearance of the disease.  What are these two conditions?

d) In the particular case of case 5, which condition was sufficient to bring about the effect?

e) Which methods did you use in a) and d) above?

Q3)
Suppose we wish to discover a suitable formula for success in exams (Z).  We might make up a list of suitable properties, which appear to be desirable conditions for success.


These might include:


A:
regular study throughout the semester.


B:
intensive study immediately prior to the exams.


C:
neat writing.


D:
paying attention in class.


E:
doing all the set homework.


We could then draw up an observation table based on data from our fellow students, in particular those who are also searching for the elusive formula since they lack success.


The formula we seek is a sufficient condition since what we want to find out is what properties will guarantee success.  We shall therefore eliminate any properties, which are present when success is absent.  Our table of results from our initial investigation may be as follows:

	
	A
	B
	C
	D
	E
	Z

	Joan
	1
	1
	0
	0
	0
	0

	Peter
	1
	0
	1
	0
	0
	0

	Susan
	0
	1
	0
	1
	0
	0

	Trevor
	0
	1
	0
	1
	0
	0



In this table we find that A, B, C, D are all eliminated as sufficient conditions for examination success.  The only possible condition left being E.


Further investigation may change the profile altogether.


Construct a table to include the information above and add to it the further information gained by interviewing more students: None of Alan, Heather, Wendy and Roy have the sought after success and yet Alan has neat writing and does all the homework; heather studies regularly throughout the semester and pays attention in class; Wendy studies at the last minute always, but she has neat writing and always does the set homework; Roy has neat writing, pays attention in class and always does the work set for homework.


Each of these is poor on the qualities not mentioned in relation to him.  For example, Alan does not do any regular study and nor does he cram just before the exam and he tends to gaze out the window in class more often than not.  Is E still a possible sufficient condition for the effect Z?


Is the negation of any property a possible sufficient condition?


Since the answer to both of these questions is no, we now look to see if any conjunction of two properties is sufficient.  In this case there will be no point in looking for disjunctions since all disjunctions will be eliminated because each of the simple properties was at some stage present when z was absent.  On account of this, all the disjunctions will be eliminated as if one disjunct is present; the disjunction is present and hence eliminated.


Extend your table to include conjunctions of properties in pairs and discover if any such combination could possibly be a formula for success.
Causation
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