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Part I – Multiple Choice (2 points each)

1) Which of the following is true?

a) Points that lie below the least-squares regression line will have negative residuals.

b) The sum of the least-squares residuals is zero.

c) r2 must be between 0 and + 1.

d) All statements above are true
2)  Two variables are said to be negatively associated if


      a)  below average values of one variable tend to accompany above average values of the other

b)  below average values of one variable tend to accompany below average values of the  other                                          c)  above average values of one variable tend to accompany above average values of the other

                     d)  below average values of one variable can be accompanied by either above or below 

                                  average values of the other

3)  A news release for a diet products company reports: “There's good news for the 65 million Americans currently on a diet.” Its own study showed that people who lose weight can keep it off.  The sample was 20 graduates of the company’s program who endorsed the program in commercials.  The results of the sample are probably

                a.. unbiased since the people in the sample are nationally recognized individuals.

          b. biased, understating the effectiveness of the diet


          c. biased, overstating the effectiveness of the diet


         d. unbiased but they could be more accurate.  A larger sample size should be used.

4. Medical researchers are excited about a new cancer treatment that destroys tumors by cutting off their blood supply.  To date, the treatment has only been tried on mice, but in mice it is has been nearly 100% effective in eradicating tumors and appears to have no side effects.  As evidence of the effectiveness of the new treatment in treating cancer in humans, these studies


a. display a high degree of statistical significance, and so with nearly 100% certainty will work in humans.


b. are convincing, assuming the results have been replicated in a large number of mice.


c. are convincing, assuming that proper randomization and control were used.

     d. suffer from lack of realism.
5)  A lurking variable is



a)  a variable that is not among the variables studied but that affects the response variable



b)  the true cause of a response



c)  any variable that produces a large residual



d)  the true variable that is explained by the explanatory variable

6)  When possible, the best way to establish that an observed association is the result of a cause-and-effect relation is by means of


a) the least squares regression line


b) a well designed experiment

c) the correlation coefficient


d) the square of the correlation coefficient

USE THE FOLLOWING TO ANSWER QUESTIONS 7 and 8

 
 We wish to choose a  simple random sample of 3 different individuals from the following employees :

01.  Bechhofer
04.  Kesten
07.  Taylor       10. Murphy
02.  Brown
05.  Montoya
08.  Wald         11. Vigil
03.  Ito

06.  O'hara
09.  Vargas      12.  Kowolski
To do this, we will use the numerical labels attached to the names above and the following list of random digits, reading the list from the left to the right, starting at the beginning of the list.

37793 20495 05912 11384 44982 20051 27498 12009 45287 71753 70707  84533

7)  The simple random sample of employees is


a)  Ito, Taylor, Taylor again

b)  Ito, Taylor, Vargas

c)  Kesten, Montoya, Vargas

d)  Kesten, Montoya, Kowolski 

8)  Which of the following statements is true if we want to use a list of random digits to select a simple random sample?


a)  If we use another list of random digits to select the sample, we would get the same result as that obtained 

     with the list actually used.


b)  If we use another list of random digits to select the sample, we would get a completely different sample than that

                   obtained with the list actually used.


c)  If we use another list of random digits to select the sample, we would definitely not get Murphy

d)   If we use another list of random digits to select the sample,  the result obtained with the list actually used would be 

                     just as likely to be selected as any other set of three names.

9)  Which of the following is an example of simple random sampling to select a sample of size 100 from a population of       

      10000 individuals.


a)  Use the table of random digits to select a sample of 100 which contains 50 high-cholesterol individuals and 50   

                   low-cholersterol individuals.      

          
b)  From a 100-page telephone book with 100 individuals on each page, use the table of random digits to select a                        

                    number between 1 and 100, then select the individual with that number from each page of the telephone book.

c)  Select a sample of size 100 from the population by labeling every individual with a number between 0000 and                 

     9999 and use the table of random digits to choose the 100 individuals. 


d)  all of the above are examples of simple random sampling.

10)  A Stat 145 class has 55 students of which 25 are males and 30 are females.  I select a random sample of 5 males and 6 females.  The two samples are combined to give an overall sample of 11 students.  The overall sample is

a)  a simple random sample

b) a stratified random sample

c) a multistage sample

d)  a simple random sample involving blocking.

11)   A  Senator wants to know what the voters of his state think of proposed legislation on gun control.  She selects a simple random sample of 2500 voters and mails them a questionnaire on the subject.  Her staff reports that 2447 questionnaires have been returned, of which 1987 support the legislation.  The population is


a)  the 2447 letters received


b) the voters in the state


c) the 1987 letters supporting the legislatioin


d) the 2500 voters receiving the questionnaire
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i)  An experiment was conducted by some students to explore the nature of the relationship between a person's heart rate (measured in beats per minute) and the frequency at which that person stepped up and down on steps of various heights for different temperatures.  Four rates of stepping, three different step heights, and two temperatures were used.  A subject performed the activity (stepping at one of the four stepping rates, one of the three heights and one of the two temperatures) for three minutes. Heart rate was then measured at the end of the period.  In this experiment, the numbers of response variables, factors and treatments (in that order) are



a) 2, 6, 3

b)  1, 2, 3
c)  1, 2, 9
d) 1, 3, 24
ii) In the previous question, assume the researcher wanted 12 individuals to participate in each combination of step rate, step height, and temperature, and planned to pay each individual $35 for his/her time.  The total amount the researcher would have to pay would be:
      a)    $6,700

      b)    $10,080

      c)    $840

      d)    $5,040

iii)  A researcher conducts a study to investigate the effects of height, weight, and hours exercised on total cholesterol.  The factors in the study are



a)  whether randomization and placeboes were used



b)  whether the experiment was double blind



c)  exercise and cholesterol


d)  height, weight and exercise
iv)  A study to determine whether or not kicking a football filled with helium traveled farther than one filled with air found that, while the football filled with helium went, on average, farther than the one filled with air, the difference was not statistically significant.  The response variable in this study



a)  is the gas, air or helium, with which the football is filled



b)  does not exist without the statistical significance



c)  is the number of kickers



d)  is the distance the footballs traveled
v) In a linear regression problem, 



a)  The distinction between the response variable and the explanatory variable is not important, and either variable  

                    may go on the X or Y axis.



b)  The distinction between the response variable and the explanatory variable is not important but the correlation      

                     coefficient does depend upon which one is the response variable.



c)  The distinction between the response variable and the explanatory variable is important and the response variable     

                    should be plotted on the X-axis.


   
d)  The distinction between the response variable and the explanatory variable is important and the response variable    

                    should be plotted on the Y-axis.

vi) Once you have the regression equation for regressing the Y variable on the X variable, if you start at any point on    

       the regression line and move a distance 2 along the X axis, the distance you move along the Y axis is given by



a) rsy

b) 2rsy/sx

c) 2r

d) rsx/2
Part II – Problem Solving (You must show all of your work to receive credit!)

Government statisticians conducted a study of the relationship between smoking and lung cancer in 25 occupational groups.  “Smoking” is a ratio that is 100 if men in an occupation are exactly average in their smoking, below 100 if they smoke less than average, and above 100 if they smoke more than average.  “Mortality” is also measured relative to the entire population of men of the same ages as those studied, and is greater or less than 100 when there are more or fewer deaths from lung cancer than would be expected based on the experience of all English men.

	
	Summary Statistics

Variable
Mean
Std Dev

Smoking
102.77
12.23
Mortality
108.45
26.14
r = 0.814



       a)  (1 points)   What is the slope of the regression line to predict Mortality rate from Smoking rate? (Please calculate answers to 3 decimal places.)
	Answer:






b)  (2 points)  What is the equation of the least-squares regression line for predicting Mortality rate from Smoking rate?  (If you don't know, put in some equation so you can answer questions c), and d)).
	Answer:













c)  (1 points)  Use the equation above to predict the relative mortality rate for an occupational group with a relative smoking rate of 110.  

	Answer:







       d) (1 points)  What relative smoking rate would have predicted a relative mortality rate of 100?

	Answer:






        
         e).  Another researcher wanted to use mortality to predict smoking rate in these occupational groups.  Calculate the slope of the regression line to predict smoking rate from mortality.
	Answer:






Answers: 1 D  2 A  3 C  4 D  5 A  6 B  7 C  8 D  9 C  10 B  11 B  
i  D  ii B  iii D  iv D  v D  vi B  a.  1.70  b.  Yhat = -70.4 + 1.74X  c.  121  d.  97.93  e.  .381

