Answers 

Chapter 2

Correlation.xls Answers
1.  Open the workbook IMRGDP.xls.  Find out what's being graphed in the scatter diagram, reproduced on the right.  Explain why the summary statistics, average IMR, average GDP, and the correlation coefficient taken together don't tell the whole story.
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A) These summary statistics do not reveal that there is a decidedly nonlinear relationship between infant mortality and real GDP per capita. As Real GDP per capita rises, the infant mortality rate falls – but at a decreasing rate.  Furthermore, although there is tremendous variation in the IMR among poor countries, there is very little variation among countries with $8,000 or more in real GDP per capita.
[image: image4.emf]Given data

Step 1: Convert to std. unitsStep 2: Find product

x y std. x std. y (std. x) 

x

 (std. y)

1 1.000 -1.567 -0.153 0.240

2 0.565 -1.219 -0.304 0.371

3 0.205 -0.870 -0.430 0.374

4 0.249 -0.522 -0.414 0.216

5 0.173 -0.174 -0.441 0.077

6 1.096 0.174 -0.120 -0.021

7 0.020 0.522 -0.494 -0.258

8 0.772 0.870 -0.232 -0.202

9 0.319 1.219 -0.390 -0.475

10 10.000 1.567 2.978 4.666

r 0.499

2) Change cell B16 in the Computing r sheet in this workbook to some very large value (1,000) and look at how the table changes.  If necessary, hit F9 or Ctrl-= to make the sheet recompute. What intuition does this give you as to why r can never be less than −1 or more than 1? Print out the sheet and write down your answer on that sheet.
A)  This answer relies on the data table.  Another way to see the answer is to go to the Computing r sheet in the CorrelationAns.xls workbook. You should notice that, as you increase the value of an outlier point, the computed SDs all adjust accordingly.  This means that, even though the outlier is contributing, on the one hand, to the correlation coefficient, the other points are compensating.
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Step 1: Convert to std. units Step 2: Find product

x y std. x std. y (std. x) 

x

 (std. y)

1 1.000 -1.567 -0.316 0.495

2 0.565 -1.219 -0.331 0.403

3 0.205 -0.870 -0.343 0.298

4 0.249 -0.522 -0.341 0.178

5 0.173 -0.174 -0.344 0.060

6 1.096 0.174 -0.313 -0.054

7 0.020 0.522 -0.349 -0.182

8 0.772 0.870 -0.324 -0.282

9 0.319 1.219 -0.339 -0.413

10 100.000 1.567 3.000 4.700

r 0.520


3) Give an example of two variables that have some correlation but in which one variable does not cause the other variable.  You do not need actual data – just a plausible case. Write this up in a few sentences on one of the answer sheets.
A) There are many potential answers.  One difficulty students have is that they seem to believe that correlation never has anything to do with causation. That is going too far.  Here are two examples: one student said SAT scores and IQ scores might show a positive association, but that did not imply causation.  True, but it is certainly possible that higher intelligence (as measured by IQ tests) causes people to do better on SAT tests. Another student said that more education is positively correlated with higher income but that some athletes who drop out have much higher income than people with Ph.D.'s.  That is certainly true, but there is very strong evidence (some of which we will see in this class) that, in general, the more education a person receives, the higher his or her earnings.  Of course other factors besides education contribute to one's earnings. In fact, just plain luck seems to play a large role.  Economists tend to believe that there are multiple causes to observed outcomes. Thus they are willing to say that education is one cause of earnings, but there are many other causes as well.
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[image: image5.emf]Given data

Step 1: Convert to std. unitsStep 2: Find product

x y std. x std. y (std. x) 

x

 (std. y)

1 1.000 -1.567 1.481 -2.320

2 0.565 -1.219 0.338 -0.412

3 0.205 -0.870 -0.610 0.531

4 0.249 -0.522 -0.495 0.258

5 0.173 -0.174 -0.694 0.121

6 1.096 0.174 1.734 0.302

7 0.020 0.522 -1.096 -0.572

8 0.772 0.870 0.882 0.768

9 0.319 1.219 -0.310 -0.378

10 -0.031 1.567 -1.230 -1.927

r -0.363

