Statistics in Sports (Math 192) - Exam 1                       

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 one sheet of formulas and any software that is available on the Kenyon network during the exam.  Good luck and have a nice break!

1.  Career hitting statistics for Pete Rose were downloaded from MLB.com to the file p:\data\math\hatlaub\SportsStats\PeteRose.mtw.  Use this file to answer the questions below.
a.
Describe the distribution of Pete’s annual batting averages.  (10)

b.
Find and interpret a 95% confidence interval for Pete’s true batting average.  (15)

c.
Provide the 5-number-summary for Pete’s on base percentage (OBP).  (5)

d.
How many hits did Pete Rose have during his entire career?  (5)

e.
Would a linear or a quadratic model provide a better fit for the number of doubles (2B) hit by Pete Rose over his career?  Estimate the model you chose and comment on the fit.  What is the size of the typical error for your model?  (25)
f.
Identify the binomial model you would use to estimate probabilities for the total number of hits in a “typical” month for Pete Rose in 1972.  Explain.  (10)
g.
Identify the Poisson model you would use to estimate probabilities for the total number of walks in a “typical” month for Pete Rose in 1974.  Explain.  (10)

h.
In 1963, what is the probability that Pete got on base for the first time in his third at bat?  (5)
i.
In 1963, what is the probability that Pete got on base for the third time in less than 10 at bats? (5)

2.  Team hitting statistics for the 2008 season were downloaded from MLB.com to the file p:\data\math\hartlaub\SportsStats\TeamHitting2008.mtw.  Use this file to answer the questions below.
a.
Compare the distributions of the total number of hits (H) for the two leagues.  Are there any outliers in either league?  If so, identify these outliers.  (20)
b.
Would you recommend the mean and standard deviation or the median and IQR as measures of center and spread for the number of doubles (2B) hit in 2008?  Explain.  (10).
c.
Is batting average (BA) strongly associated with runs (R)?  Explain.  (10)
d.
Would you be willing to use simple linear regression with slugging percentage (SLG) as the explanatory variable to predict the number of runs that a team will score in a season?  Comment on the fit of this linear model and provide an estimate for the size of the typical error.  (15)

3.  Team pitching statistics for the 2008 season were downloaded from MLB.com to the file p:\data\math\hartlaub\SportsStats\TeamPitching2008.mtw.  Use this file to answer the questions below.

a.
Compute and interpret the standardized z-scores for the teams with the lowest and highest earned run averages (ERA).  (15)

b.
Create a new variable that indicates the winning percentage (PCT) for a team.  What variable has the strongest relationship with a team’s winning percentage?  (15)
c.
Find the least squares line for predicting a team’s winning percentage (PCT) from earned run average (ERA).  (10)
d.
Suppose a team’s ERA jumps from 3.0 to 4.0.  Use the least squares regression line from part (d) to estimate the increase or decrease in winning percentage.  (5)
e.
Do any teams have unusually high or low residuals?  (5)

f.
Identify the fitted value and residual for the Baltimore Orioles.  (6)

g.
Find the best model you can for predicting runs per game in 2008.  Are you satisfied with the fit of this model?  Explain.  (25)

Extra Credit:  Pete Rose played in 3562 games, appeared at the plate 15,861 times, and scored 2165 runs.  Do you think Pete Rose should be inducted into the Hall of Fame?  Explain.  (10)

