Stat 113
Homework 6 – Answer Key
Spring 2007
Homework Problems:

1.
The two scatterplots below show the grades received (y) vs. hours of studying (x) of five students in two exams: Exam 1 and Exam 2. For each exam, the regression line as well as its equation and the coefficient of determination are given. The horizontal line is the average grade of the five students and its equation is also given. 
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a) For Exam 1, if a student studies for 1½ hrs, what is his/her expected grade? For 5 hrs?

1.5 hrs: 
[image: image3.wmf]ˆ

y

= 7.6(1.5) + 60 = 71.4; 5 hrs: 
[image: image4.wmf]ˆ

y

= 7.6(5) + 60 = 98   
b) For Exam 2, if a student studies for 1½ hrs, what is his/her expected grade? For 5 hrs?

1.5 hrs: 
[image: image5.wmf]ˆ

y

= 
[image: image6.wmf]y


= 78; 5 hrs: 
[image: image7.wmf]ˆ

y

= 
[image: image8.wmf]y

 = 78   

c) Briefly explain why we can use the regression line equation of Exam 1 to find the expected grade for certain numbers of hours of studying whereas we can’t use the regression line equation of Exam 2 to do the same.

We can use the regression line equation of Exam 1 to find the expected grade because there is a strong correlation between the hours of studying and the grade (with r = 
[image: image9.wmf].995.997

=

). We can’t regression line equation of Exam 2 to do the same because there isn’t a strong correlation between the hours of studying and the grade (with r = 
[image: image10.wmf].054.232

=

). Instead, we use 
[image: image11.wmf]y

, the average of y.
d) Briefly explain why can’t use the regression line equation of Exam 1 to find the expected grade for someone who studies for 10 hours.

If we can, then 
[image: image12.wmf]ˆ

y

= 7.6(10) + 60 = 136 which is not a possible grade considering the top score can be only 100.

2.
For BDV-157-21: Used Cars from Chapter 9 of the CD, a) use the Plot option in the CD to sketch the scatterplot with the regression line; b) find the equation of the regression line and coefficient of correlation; and c) predict the price of a used Toyota Corolla if it’s 10 years old.
3.
For BBT-288-24: Population Growth from Chapter 8 of the CD, a) use the Plot option in the CD to sketch the scatterplot with the regression line; b) find the equation of the regression line and coefficient of correlation; c) predict the population change (in percent) if the birth rate is 15 (per 1000); and d) answer question 3 of the problem.
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4.
For BDV-180-20: Life Expectancy from Chapter 9 of the CD, copy the data set to Excel. Sketch the scatterplot with the regression line using Excel. The information for Costa Rica is obviously incorrect; delete Costa Rica from the data set. a) Find the equation of the regression line and coefficient of correlation of the new data set. b) Paste the new scatterplot with the regression line equation here. c)  Predict the life expectancy of a woman who has 3 children.
a) 
[image: image13.wmf]ˆ

y

= (4.356x + 86.81, r = 
[image: image14.wmf].664.815

=


b) See scatterplot on the right.

c) 
[image: image15.wmf]ˆ

y

= (4.356(3) + 86.81 = 74.742

5.
Answer problems ACT-2: Weather Forecasts, BBT-242-28: Theoretical Probabilities (all questions), and BBT-262-13: Radio Tunes (questions 1 to 4 only, question 5 for extra credit) from Chapter 13 of the CD.

ACT-2: Choice 2.


BBT-242-28: 1) 6/22; 2) 4/22; 3) 12/22; 4) 1 – 6/22 = 16/22 or 4/22 + 12/22 = 16/22

BBT-262-13: 1) (15/60)4 = (1/4)4 = 1/256; 2) (15/60)5 = (1/4)5 = 1/1024; 3) (15/60)(30/60) = (1/4)(1/2) = 1/8; 4) (1 ( 30/60)4 = (1/2)4 = 1/16; 5) (1/60)(1/60) = 1/3600  
6.
Problem BBT-242-28: Theoretical Probabilities from Chapter 13 of the CD assumes that each pair of the socks is attached together. Now assume the socks are not attached to one another, i.e., the drawer holds 8 black socks, 12 blue socks and 24 white socks (none of them is attached). Answer the same 4 questions. Are these probabilities same as before (i.e., when the socks are attached as a pair)? 


1) (12/44)(11/43) = 3/43; 2) (8/44)(7/43) = 14/473; 3) (24/44)(23/43) = 138/473; 4) (32/44)(31/43) = 248/473
	
	WI
	IL
	AR
	LA
	Subtotal

	Take tough action early
	0
	1
	5
	1
	7

	Take tough action later
	37
	23
	22
	21
	103

	Never take tough action 
	9
	11
	6
	15
	41

	Subtotal
	46
	35
	33
	37
	151


 7.
Answer problems MBS-145-41: Bill Collection (all questions) and MCS-110-16: Carbon Monoxide (all questions) from Chapter 14 of the CD.

MBS-145-41: Bill Collection (only)
1) 46/151 + 37/151 = 83/151
2) 1 – 83/151 = 68/151  or  35/151 + 33/151 = 68/151

3) 6/151 (since there are 6 creditors from Arkansas who never take tough action and 151 creditors altogether)

4) 6/33 (since there are 6 creditors from Arkansas who never take tough action and a total of 33 creditors from Arkansas)

5) 5/7 + 1/7 = 6/7 (where 7 is the total of creditors who take early action)

6) The answer is either same as part 3 or 4 depends on your translation of the problem
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