Math 312B – Roback

Math 312B Handout #1 - Wednesday, May 12

Fumbles:  The following S-Plus data vector contains the numbers of fumbles made by 110 Division 1A college football teams in the games played on a particular weekend.

> sort(fumble)

  [1] 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

 [33] 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3

 [65] 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

 [97] 5 5 5 5 5 5 5 5 5 5 6 6 6 7

> mean(fumble)

[1] 2.554545

>> hist(fumble,xlab="Number of fumbles",ylab="Frequency")
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We would like to set up a mathematical model to describe these data.  For instance, would a Poisson distribution fit these data well?

Can we use the techniques we employed last time to quantify the deviance of our sample data from what we’d expect from the Poisson distribution?  [Hint: we need observed and expected counts.]  Sketch a procedure you might use and conduct a test based on that procedure.

Cockpit noise levels:  One of the occupational hazards of being an airplane pilot is the hearing loss that results from being exposed to high noise levels.  To document the magnitude of the problem, a team of researchers (in Archives of Environmental Health, 20 (1970), pp.495-499) measured the cockpit noise levels in 18 commercial aircraft.  The results (in decibels) are presented in Question 7.3.16 of Larsen and Marx, and they are listed below:

> noise

 [1] 74 77 80 82 82 85 80 75 75 72 90 87 73 83 86 83 83 80

> mean(noise)

[1] 80.38889

> stdev(noise)

[1] 5.146545
If you recall, we examined these data while forming statistical inference (confidence intervals and hypothesis tests) about the population variance.  In particular, we constructed a 95% confidence interval for the true plane-to-plane variability in noise levels.  But, as we illustrated in the S-Plus simulation on Exam 2, the actual confidence level can vary greatly if the assumption that cockpit noise levels are normally distributed is not met.  We could informally examine the assumption of normality with histograms and QQ-plots (see below)…

> hist(noise,xlab="Cockpit Noise Levels (decibels)",ylab="Frequency")

> qqnorm(noise)
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…but, how might we formally test for normality, using the goodness-of-fit test in the Fumbles Example as a starting point?  [Hint: how do we handle the fact that noise levels are continuous and not discrete?]
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