Winter, 2007

Monday, Jan. 22

Stat 322 – Day 8
Two-Sample Comparisons (9.1, 9.2)
Example: Bumpus Data on Natural Selection

On February 1, 1898, a very severe snowstorm hit New England.  A number of English house sparrows (Passer domesticus) were brought to the Anatomical Laboratory of Brown University in Providence, Rhode Island (Woods Hole).  Out of a total of 136 birds, 72 survived and the rest died.  A scientist named Hermon Bumpus (1898) measured nine physical characteristics on the birds including total length in millimeters, weight (in grams) and length of the humerus (arm bone) in inches that he thought might distinguish the survivors from the perished that perished.  He controversially claimed that a differential pattern of survival (due to a greater toll on individuals whose morphometrics deviated most from the ideal type) was evidence of natural selection.  In particular, it was not clear whether selection would favor larger or smaller birds.

Consider the following graphical and numerical summaries of the adult male humerus lengths:
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(a) Why might it be important to make this comparison only on the (adult) males, not with (adult and juvenile) males and females combined?

(b) Why might it be important to know whether all the birds were measured before the ones that died actually perished?

(c) Does one group show a tendency for longer humerus bones?  

(d) Do you think this difference will be “statistically significant”?  What does “statistically significant” mean in this context?

(e) How does this situation differ from the tests of significance we have already discussed?

(f) Consider these birds to be a representative sample of the surviving and non-surviving birds in this storm.  Let S – P represent the mean difference in humerus lengths in this population of sparrows.  Is S-P a parameter or a statistic?
(g) Write a null and alternative hypothesis that reflects the research question of interest as can be evaluated with these data.  Remember our standard form of parameter= value in the null hypothesis and same parameter, same value in the alternative.

(h) Suggest the form of a test statistic, again using the form 

(estimate-hypothesized)/standard error of estimate
(i) Which distribution do you think will be associated with this test statistic?

(j) The p-value turns out to be .092.  What conclusion would you draw from this p-value?

(k) The 95% confidence interval turns out to be (-21.90 inches, 1.73 inches).  What interpretation would you draw from this confidence interval?

(l) A related analysis of the weights of the birds found p-value = .033, 95% confidence interval (.070 grams, 1.55 grams).  From this analysis would you conclude that the larger size of the birds increased their likelihood of dying in the storm?  Explain.

