Elements of Statistics (Math 106) - Exam 1
Name 



 
Fall 2008 - Brad Hartlaub

Directions: Please answer all of the questions below.  The point values for each problem are indicated in parentheses.  Partial credit will be awarded if you show your work.  Be careful not to spend too much time on any one part of a question.  
1.  A multimedia statistics learning system includes a test of skill in using the computer’s mouse.  The software displays a circle at a random location on the computer screen.  The subject tries to click in the circle with the mouse as quickly as possible.  A new circle appears as soon as the subject clicks the old one.  The file P:\data\math\stats\ComputerGame.mtw gives data for one subject’s trials, 20 with each hand.  Distance is the distance from the cursor location to the center of the new circle, in units whose actual size depends on the size of the screen.  Time is the time required to click in the new circle, in milliseconds.  (Note that the times and distances have been unstacked in columns C5 through C8.)

a.  Are the mean and standard deviation of distance the same for each hand?  Does this make sense?  Explain.  (10)

b.  Compare the times to click with each hand numerically and graphically.  Do you think this subject is right-handed or left-handed?  Justify your choice. (15)

c.  What measures of center and spread are preferred for the left-handed clicks?  Why?  (10)
d.  Find and interpret the z-score for the right-handed time of 110 milliseconds.  (10)

e.  We suspect that time depends on distance.  Make scatterplots of time against distance, separately for each hand.  Is there a strong linear relationship between time and distance for both hands?  (10)

f.  Provide values of a statistic that measures the strength of linear association between time and distance for the two scatterplots you created in part (e).  (5)

g.  Find the regression line for predicting time from distance separately for each hand.   (10)

h.  Do the least squares lines provide a good fit?  Your response should include an interpretation of a statistic and a description of an appropriate graphical display.  (10)
i.  It is possible that the subject got better in later trials due to learning.  It is also possible that she got worse due to fatigue.  Plot the residuals against time order of the trials.  Is either of these systematic effects of time visible in the data?  (10)

2.  The Excite Poll can be found online at poll.excite.com.  The question appears on the screen, and you simply click buttons to vote “Yes,” “No,” “Not sure,” or “Don’t care.”  On February 17, 2004, the question was “Do you think that beer advertisements are targeted towards minors?”  In all, 4316 (29%) said “Yes,” another 8986 (62%) said “No,” and the remaining 1182 were not sure or didn’t care.
a.  What is the sample size for this poll?  (5)

b.  That’s a much larger sample than standard sample surveys.  Do you think this large sample gives good information about any clearly defined population?  Explain.  (15)

3.  Suppose that 70% of the calls to a customer service number for a cell phone provider are resolved within 5 minutes.  A manager assumes that the calls from customers to a particular customer service representative are independent.
a.  What is the probability that all of the next 15 calls handled by this customer service representative will be resolved within 5 minutes?  (5)
b.  What is the probability that none of the next 15 calls handled by this customer service representative will be resolved within 5 minutes?  (5)
c.  What is the probability that at least one of the next 15 calls handled by this customer service representative will not be resolved within 5 minutes?  (10)
d.  If the manager has 15 customer service representatives working a particular shift, do you think the probabilities in parts (a), (b), and (c) would be the same for each representative?  Explain.  (10)
4.  The article “Tots’ TV-Watching May Spur Attention Problems” describes research that appeared in the journal Pediatrics.  Researchers randomly selected records of 2500 children who were participating in a long-term health study.  They found that 10% of these children had attention disorder at age 7 and that hours of television watched at age 1 and age 3 was associated with an increased risk of having an attention disorder at age 7.  Did the researchers conduct an experiment or an observational study?  Explain.  (10).












