Statistics in Sports (Math 192) - Exam 2                       

Name 





Spring 2009 - Brad Hartlaub

Directions: Please answer all of the questions below and show your work.  The point values for each problem are indicated in parentheses.  You may use two sheets of formulas, Minitab, and the Minitabe commands on our course web page during the exam.

1.  The run potential matrix shown below gives the expected runs in the remainder of the inning for each of the 24 possible outs/bases situations.  Use the matrix to find the value of the following plays.
	Bases Situation

	
	Bases

empty
	Runner on 1st 
	Runner on 2nd 
	Runner on 3rd 
	Runners on 1st and 2nd 
	Runners on 1st and 3rd 
	Runners on 2nd  and 3rd 
	Bases loaded

	0 outs
	0.48
	0.85
	1.08
	1.35
	1.38
	1.63
	1.90
	2.14

	1 out
	0.26
	0.50
	0.65
	0.94
	0.85
	1.13
	1.32
	1.50

	2 outs
	0.10
	0.22
	0.31
	0.38
	0.41
	0.49
	0.54
	0.66


a.
There are runners on the corners (1st and 3rd) with one out.  The batter hits a double, scoring both runners.  (5)
b.
There is a runner on 1st with no outs.  The batter hits a grounder, which is converted to a double play, getting both the runner and the batter out.  (5)

c.
The bases are loaded with no outs.  The batter hits a grand slam home run.  (5)

For the remaining parts, suppose the first batter in the inning gets a walk.  He is thinking about stealing 2nd base.

d.
Suppose that the runner attempts to steal 2nd base and is successful.  Find the value of this play.  (5)
e.
Suppose that the runner attempts to steal 2nd base and is unsuccessful.  Find the value of this play.  (5)

f.
Suppose that this particular runner is successful stealing 2nd base 70% of the time.  Does the team benefit (in terms of runs scored) by having the player steal?  Explain.  (10)

2.  The file p:\data\math\hartlaub\SportsStatistics\Count.mtw contains 1998 batting statistics for 20 players when the batter was ahead in the count and when the batter had two strikes in the count.  Do players hit significantly better when they are ahead in the count?  Set up appropriate hypotheses, calculate an appropriate test statistic and p-value, and justify your conclusion.  (25)

3.  The file p:\data\math\hartlaub\SportsStatistics\Wins.mtw contains the number of wins for MLB teams from 1901 through 2008, with a few exceptions.  
a.
Is there a statistically significant difference between the average number of games won by the Cincinnati Reds and the average number of games won by the Cleveland Indians?  Set up appropriate hypotheses, calculate an appropriate test statistic and p-value, and justify your conclusion.  (25)

b.
What does a moving average plot (with a length of 10 years) for the number of games won by the Cincinnati Reds reveal about the performance of this team.  Be specific.  (10)
4.  The file p:\data\math\hartlaub\SportsStatistics\Cubs.mtw contains batting statistics for the Chicago Cubs in 2008.  Use this file to provide a 95% confidence for the difference in the true abilities of Derrek Lee and Alfonso Soriano to get a hit during the 2008 season.  Can you use your confidence interval to decide if there is a statistically significant difference in the hitting abilities of these two players?  If so, explain how.  If not, explain why not.  (25)

5.  Team pitching statistics for the 2008 season were downloaded from MLB.com to the file p:\data\math\hartlaub\SportsStats\TeamPitching2008.mtw.  Is there a statistically significant linear association between runs per game (Runs/Game) and ERA?  Test appropriate hypotheses using the correlation coefficient and at least one other equivalent test.  Be sure to provide test statistics, p-values, and your conclusion.  (30)

