Regression

| wonder whether there is a association betweentingber of hours a student studies
during the week before the statistics final exarmh e grade that the student receives on
the exam. | collect data over a number of yeard,randomly select 20 students.

| plot these data in a scatterplot:
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We can see that there is a general trend, but thet#l a lot of variability that is
unaccounted for. | gather some statistics abaud#ta:
X =9.725 y=76.4

s, =4.5537 s, =13.53¢

| find that if I know the number of hours that studis study, it accounts for 43.23% of the
variation in the grades. In addition, | plot tlesiduals:
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| find that the standard deviation of the residusl$0.4805



PwObhE
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Is it appropriate to use a linear model in thisation?

What is the correlation coefficient?

What is the least squares regression line?

What exam grade would you predict (using this ditayomeone who studied 12
hours?

What exam grade would you predict for someone whdied 0.5 hours?

What exam grade would you predict for someone whdisd 25 hours?

Another teacher (definitely not in the math depamnthtells me that you can't make
generalizations about how all students will do dast by looking at only 20
students. She says that people are either gaodtat or they're not, and the number
of hours they study won't have any effect. Midig e right? What kind of
evidence is there?

Find a 90% confidence interval for the slope ofldest squares regression line for
the entire population.



A random sample of 80 companies from the ForbediSO@as selected and the
relationship between sales (in hundreds of thousahdollars) and profits (in hundreds
of thousands of dollars) was investigated by resjoes A least-squares regression line
was fit to the data using statistical softwarehvgiéles as the explanatory variable and
profits as the response variable. Here is theutdtpm the software:

Dependent variable is Profits
R-squared = 66.2%
S = 466.2 with 79 — 2 = 77 degrees of freedom

Variable Coefficient  s.e. of Coefficient P-value
Constant -176.644 61.16 0.0050
Sales 0.092498 0.0075 £0.0001

1. Using the above data, approximately what is theraept of the least-squares
regression line?
a. 0.0925
b. 0.0075
c. -176.64
d. 61.16
e. None of the above. The answer is

2. Using the above data, approximately what is a 968éidence interval for the
slope of the least-squares regression line?
a. 0.0925+ 0.0075
b. 0.0925+ 0.012
c. —0.0925t 0.0075
d. —-0.0925+ 0.012
e. None of the above. The answer is

3. Using the above data, what is the value oftthtatistic for testing whether the
slope of the least-squares regression line is 0?
a. 0.0075
b. 0.082
c. 0.092
d. 12.73
e. None of the above. The answer is

4. Using the above data, is there strong evidenceifawg why) of a straight line
relationship between sales and profits?
a. Yes, because the slope of the least-squares |pesitive.
b. Yes, because the P-value for testing if the slefikis quite small.
c. No, because the value of the square of the coioel&t relatively small.
d. Itis impossible to say because we are not giveratitual value of the
correlation.
e. None of the above. The answer is




Answers to Free Response part:



Answers to Multiple Choice Part:



