Causal Analysis

· The world around us is a really messy web of causes and effects. Yet, we seem compelled to try to understand it.

What causes the moon to orbit the earth, the low and high tides, the changes of the seasons?

What causes cancer, the degenerative process of physical aging, schizophrenia?

What causes economic inflation, or the outbreak of wars? 
· Answers to questions like these, involve making causal claims.

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

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

· John Stuart Mill (1806–1873) devised some methods for evaluating causal arguments.

· ‘Mill’s Methods’ are really just common sense, and they are common in testing scientific theories.

1. Method of Agreement

· If two or more occurrences of some phenomenon have only one relevant factor in common, that factor is likely the cause.
The method of agreement involves comparing situations in which the same kind of event occurs. If the presence of a certain factor is the only respect in which the situations are the same (that is, agree), then this factor may be identified as the cause of the event.
· Imagine three people in your residence all feel sick one night.

· All ate at different restaurants; hung out with different people; worked out at different gyms . . .

· but all took sips from ONE bottle of water.

· If that water-bottle is the one factor they all have in common . . .

· then it’s reasonable to conclude that that water-bottle was likely the cause of their illness.

The Form of the Method of Agreement:

· If we’re trying to explain effect ‘E’ . . .

· Instance 1: Factors a, b, c are followed by E.

· Instance 2: Factors a, c, d are followed by E.

· Instance 3: Factors a and c are followed by E.

· Instance 4: b and c are followed by E.

· Therefore, factor c probably causes E.

· Only one factor—namely, c—consistently accompanies the effect E.

· Conclusion: c likely causes E.

2. Method of Difference

· The relevant factor that is present when the phenomenon occurs, and absent when it doesn’t occur, is likely the cause.

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

· Look for the cases that are different

· What’s missing in those cases?

· Six players on the team are playing well; three others are not.

· The ones not playing well missed a practice last week.

· If missing practice is the only relevant difference, then that’s probably the cause.

The Form of the Method of Difference:

· Instance 1: Factors a, b, c are followed by E.

· Instance 2: Factors a, b are not followed by E.

· Therefore, factor c is probably the cause of E.

3. Joint Method of Agreement and Difference

· Both the method of agreement and the method of difference combine the two previous reasoning patterns.

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

· This increases the chances that our conclusion is right.

· The likely cause is isolated when you:

· Identify relevant common factors that are observed in various occurrences of E

· Discard any that are present when there is NO occurrence of E

Imagine that dozens of people stop into a local bar after work as they usually do and that ten of them come down with an intestinal illness one hour after leaving the establishment. What caused them to become ill? 

We can apply the Joint Method of Agreement and Difference to this scenario. Say that among the ten patrons who become ill, the common factors are that they all drank from the same bottle of wine and they all had free tacos. So we reason that the likely cause is either the wine or the tacos. After further investigation, though, we find that other patrons who ate the tacos did not become ill. We conclude that the wine is likely the culprit.
We can see how this method (the Joint Method of Agreement and Difference) is at work in modern controlled trials to the test the effectiveness of medical treatments. 

In these experiments, there are two groups of subjects – one known as the experimental group; the other, the control group. 

The experimental group receives the treatment being tested, typically a new drug. The control group receives a bogus or inactive treatment (referred to as a placebo). 

This setup helps ensure that the two groups are as similar as possible and that they differ in only one respect – the use of genuine treatment. 
A controlled trial, then, reveals the relevant factor common to the occurrence of the effect, which is the subjects’ response to treatment (method of agreement). And it shows the only important difference between the occurrence and nonoccurrence of the effect: the use of the treatment being tested (the method of difference). 
4. Method of Concomitant Variation

In many cases, relevant factors aren’t merely present or absent during the occurrence of the phenomenon – they are closely correlated with the occurrences. 
· Sometimes the relevant factor is correlated with the phenomenon being examined.
· Correlate: place or to be placed in a mutual relationship.
· When two events are correlated (when one varies in close connection with the other) they are probably causally related.

· More of A is associated with more of E.

· If you boil eggs, then the more heat you have, the harder the eggs get.

· More exposure to cigarette smoke, more likely cancer.

Concomitant means occurring at the same time. The method of concomitant variation involves varying a factor and determining whether a change in it is accompanied by variation in some other factor that interests us. If the two factors vary together, this is a reason to consider the first factor causally related to the second.   
The Form of the Method of Concomitant Variation

-Instance 1: When P increases in a population, Event E occurs more often.

-Instance 2: When P decreases in a population, Event E occurs less often.  
To recap:

1. Method of Agreement

· If two or more occurrences of some phenomenon have only one relevant factor in common, that factor must be the cause.
2. Method of Difference

· The relevant factor that is present when the phenomenon occurs, and absent when it doesn’t occur, is likely the cause.

3. Joint Method of Agreement and Difference

The cause of the event will be the only factor present in each case in which the event occurs and absent in each case in which the event does not occur.

4. Method of Concomitant Variation

In many cases, relevant factors aren’t merely present or absent during the occurrence of the phenomenon – they are closely correlated with the occurrences. 

Analyze each of the following causal arguments. First, identify the conclusion. Next, say whether the argument appeals the method of agreement, the method of difference, the joint method of agreement and difference, or the method of concomitant variation. In some cases the conclusion may be implied but not stated. And third, briefly explain whether the argument is strong or weak. 

1. Fifteen children were admitted to the Children’s Hospital for pneumonia in December. They were all given standard treatment for pneumonia and stayed in the same ward. A usual stay in the hospital for children with pneumonia is five days. However, these 15 children somehow acquired other infections not related to pneumonia and were not well enough to be released for two weeks. The only relevant factor common to these 15 is that they all stayed in the same ward. Something about staying in that ward is the cause of the prolonged illness. 

2. Educator’s have frequently noted the connection between education level and salary. The higher a person’s education level is, the higher his or her annual salary is likely to be. The lower a person’s education level is, the lower his or her salary tends to be. Education, for the most part, increases people’s earning power.
3. For a long time vehicular accidents at the intersection of Fifth and Main Street have consistently averaged two to four per month. After a traffic light was installed there, the rate has been one or two accidents every three months. That new traffic light has made quite a difference. 

4. In our test, after people washed their hands with Lather-Up Germicidal Soap, no germs whatsoever could be detected on their hands. But under exactly the same conditions, after they washed their hands with Brand X germicidal, plenty of germs were found on their hands. Lather-Up is better.

5. The endorsement of the Canadian Auto Worker’s union is essential to getting elected in Oshawa. No one has ever been elected to represent Oshawa in Parliament without the support of the CAW.    

6. At the end of the semester, a professor was in the process of submitting the final marks for a course he had been giving during the fall term. Once the marks were compiled, he looked at the rate of attendance (as he had been taking attendance during every class of the term) in comparison to the final mark of the students. As per usual, he wasn’t surprised to observe an association he had seen many times before. The higher the rate of attendance for those students who attended class, the better the grade they received. He noted that the vast majority of those students who attended 85-100% of the classes received final letter grades in the realm of B+ to A+.  On the other hand, he observed that the great majority of students who attended 50% or less of classes during the semester typically received a letter grade in the range of C to F. He therefore concluded that there was a correlation between class attendance and the final grade one received.
7. Scientists wanted to see whether giving pre-puberty children dietary supplements of calcium could significantly increase the density of the children’s bones. (Bone density is a key part of bone strength.) So they selected 71 pairs of identical twins and gave one twin of each pair a daily supplement of extra calcium and the other twin a sugar pill (placebo). All the twins had diets that contained an adequate amount of nutrients. The investigator monitored the twins and their diets for three years. The only relevant difference between the twins was the extra calcium that half of them received. At the end of the three years, the scientists found that the twins who had received the extra calcium had significantly greater bone density. They concluded that the extra calcium caused the increased density.
8. For most of the school year the number of disciplinary actions taken weekly because of student misconduct at North High School has remained about the same – roughly 10 a week. But in a week in March the number of actions per week has gone down to zero. There can only be one reason: In March a new Code of Student Conduct was posted in the hallway outside of the principal’s office.

9. Research suggests that eating lots of fruits and vegetables may provide some protection against several types of cancer. Studies have revealed that the risk of getting cancer associated with the lowest intake of fruits and vegetables is twice as high as that associated with the highest intakes. This association holds for several types of cancer, including cancers of the breast, colon, pancreas, and bladder.

10. On Tuesday 52 people ate ham sandwiches at Johnny’s Deli, and half of these people came down with hepatitis. The board of health discovered that the people who became ill had eaten ham sandwiches made by Johnny’s brother, who had hepatitis at the time. This was the only relevant common element among those who got sick. The only difference was that the 26 who did not become ill had a ham sandwich made by Fred, who was in good health at the time. Seems Johnny’s brother was the cause of this outbreak.
11. Every morning at the farm soon after the roosters begin to crow the sun begins to rise. Therefore, the roosters’ crowing causes the sun to rise!
