Chapter 6 – Sample Questions

1. Please state, in your own words, what the following values mean, and in which situation they apply:
All values are “correlation coefficients”. They apply for two numeric variables and measure whether there’s a linear relation between them.

a) r = 0.02
There is little or no linear relation between the variables

b) r = -0.8
There is a strong linear relation between the variables so that the data points cluster around a line with negative slope

c) r = 0.95

There is a strong linear relation between the variables so that the data points cluster around a line with positive slope

d)
Suppose you compute the equation of a least-square regression line as y = -2 x + 3 and the correlation coefficient r = 0.8. Can that be right?
No. The equation of the line says that the slope is negative, while r being positive means that the line should have positive slope. One of the two values must be incorrect.
2.
When using Excel to draw a “scatter plot, it comes up with the following picture:
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a)
Draw a “best-fit” line through this data.
See blue line in the above picture, as best as I could

b)
Use the line to estimate the y-intercept and slope of the equation of the least-square regression line (a very rough estimate of the values is okay)
As a rough estimate I’d say the slope is positive, while the y-intercept is just about zero.
c)
Look at the data and your line and estimate whether r would be close to -1, close to 0, or close to 1

The points are pretty close to my line, so the correlation coefficient would be close to 1
3.
We want to see if there is a relation between engine size and horse power of cars. Approximately 400 cars were randomly selected for the study, and we used Excel to compute a “linear regression”. 

We used as X-variable (independent) the engine size and as Y-variable (dependent) the horse powers.  Excel came up with the following output:
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a) Find the exact equation of the least-square regression line
The slope is 0.3264 and the y-intercept is 41.0 (circled numbers in red). Therefore, the equation of the line is y = 0.3264 x + 41.0

b) What is Pearson’s r
R = 0.8959 (see number in blue circle)

c) Predict the horse power of an engine with engine size 500 cubic inches.
Y = 0.3264 * 500 + 41.0 = 204.2

d) Do you think your prediction is accurate? Why?
Yes, I think it’s accurate because the value of r is close to 1. That means the regression line fits the data well, and my prediction is good

Please note that the above data is somewhat old. Today’s engines are somewhat more efficient (which might warrant another study -(
4.
Consider the following data, listing years of schooling for a respondent of a survey and his or her father. We want to determine if there is a linear relation between the variables and use the least-square regression line to make predictions. 
	Highest year of school completed, father
	Highest year of school completed
	
	
	

	12
	12
	
	
	

	15
	16
	
	
	

	5
	5
	
	
	

	16
	19
	
	
	



a)
Compute the correlation coefficient r and the equation of the least-square regression line y= mx + b. Recall the corresponding formulas:
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b)
Draw a scatter plot for the above data and draw a regression line “by hand”. Compare your line with the equation you obtained earlier. Is there a match? Does the value of the correlation coefficient make sense? Explain.
c)
Predict the years of school for a person whose father has completed 18 years of schooling? Do you think your prediction is reasonably accurate? Why?
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