Stat 113
Homework 5
Spring 2007
Homework Problems:

In linear regression analysis (i.e., the study of the linear relationship between two variables x and y), we want to find: (i) the coefficient of correlation, r, (ii) the coefficient of determination, r2, and (iii) the equation of the regression line in the form 
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= ax + b (where a is the slope of the line and b the y-intercept). The formulas for r, a and b are as follows:
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Questions:

1.
Describe the difference between the notation
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2. 
If one has found the value of the coefficient of correlation, how can he or she use to find the coefficient of determination? 

3. 
If one has found the value of the coefficient of determination, how can he or she use to find the coefficient of correlation? 

4.
If one has the formula for r memorized, how can he or she use it to memorize the formula for a?

5.
If one has found the value of a, how can he or she use it to find the value of b?

From CD
6.
From Chapter 8 and the data set BDV-134-16: “Drug Abuse”. Consider marijuana as x and other drugs as y. 

a) 
Use the following table and the formulas above to compute r, r2, a and b.    
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b)
Find r, r2, a and b using the Plot tool in the CD. Compare these figures with what those you have computed in part (a). Are they the same? (Note: the Plot tool in the CD only give values of r2, a and b; you have to find r yourself.)
c)
Answer all the questions (1 to 4) in the problem. For question 1, include the regression line on the scatterplot also. 

7.
From Chapter 9 and the data set BDV-180-20: “Life Expectancy”.

a) 
Create a scatterplot with the regression line drawn on the plot using the Plot tool in the CD.

b) 
Find r, r2, and the equation of the linear regression line using the Plot tool in the CD (don’t calculate them manually).

c) If |r|, the absolute value of r, is between 0.7 to 1, we say x and y have a strong linear relationship; if |r| is between 0.4 and 0.7, we say x and y have a moderate linear relationship; and if |r| is between 0 and 0.4, we say x and y have a weak linear relationship. In this problem, is the linear relationship between birth/woman (x) and life expectancy (y) strong, moderate, or weak? 

d) Answer the questions in the problem (For question 5, omit “Describe what you see in the residual plot”).

8.
Define empirical probability and theoretical probability. Describe the difference between two. Also, how does the law of large numbers connects the two concepts?

9.
A boy rolls a die 456 times, and finds that the number 3 comes up 78 times. a) What is the empirical probability of getting a 3? b) What is the theoretical probability of getting a 3?    

10.
Defines odds in favor and odds against. If you know one of them, how do you get the other? Also, how are they differ from (or relate to) probability?

11.
The New York State lotto has 54 numbers where a player chooses 6 numbers. If the player chooses the correct 6 numbers, he or she wins the jackpot. The odds against winning the jackpot are 25,827,163:2. a) What are the odds in favor winning the jackpot? b) What is the probability of winning the jackpot?  
12.
Powerball is a multi-state lottery in the U.S.  To play the game, a player pays one dollar and picks five numbers from 1 to 55 (white balls) and one additional number from 1 to 42 (the Powerball number, a red ball). The probability of winning the jackpot is 1/146,107,962. a) What are the odds of winning the jackpot? b) What are the odds against winning the jackpot?  

Hint of the day:

Hold down the Shift Key and (left) click on a data set makes the data set into X. 

Hold down the Ctrl Key and (left) click on a data set makes the data set into Y. 

After you have the scatterplot, to sketch the regression line as well as obtaining the values of a, b, and r, click on the triangle on upper left corner of the scatterplot.
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