Math 180 	Fall, 2014	Assignment 10
This assignment is due on Tuesday, November 18.

The second Midterm will be distributed on Tuesday, November 18, and will be due on Tuesday, December 2.  Some of the questions will be on Bazemore v. Friday, which is discussed in Chapter 9, but may go beyond what is presented there, e.g., What can you say about the progression of cases, Presseisen v. Swarthmore, Bazemore v. Friday, and Wal-Mart Sores, Inc. v. Dukes.

1. Here are two pages from Facts from Figures by M. J. Moroney, a small book which is now out-of-print. [image: ]
Compute the value chi-square for the first table, both with and without the Yates’ correction, and give the corresponding p values. Should one use a one-tailed or two-tailed test here? Does it matter? Then go online and calculate the value given by Fisher’s exact test. Apply Fishers’ exact test to the second table.  Do this by hand and show all your work. (You can check your result online.) Were those who were inoculated but subsequently infected significantly more likely to recover? How would your answer change if the number that died were 7 (instead of 6), all of whom were uninoculated? If it were 8?  (You may do these by computer.)

2. The following question is taken from Statistics by Freedman, Pisani and Purves.
According to Esquire Magazine,
If you want to play roulette, do it in Atlantic City, where the house lets you “surrender” on the results 0 and 00 – that is, returns half your wager.
[bookmark: _GoBack]The roulette wheel has 38 pockets, numbered 0, 00, and 1 through 36 … 0 and 00 are green. Of the other numbers, half are red and half are black. If you bet $1 on red and a red number comes up, you win $1. If a black number comes up you lose $1. But if 0 or 00 comes up, you lose $.50 – because of “surrender.”
A gambler in Atlantic City plays roulette 100 times, staking $1 on red each time. Find the chances that he comes out ahead of the game.
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Association, Contingency, and Goodness of Fit -
The x* Distribution

‘Entia non sunt multiplicanda praeter necessitatem.’
* WILLIAM OF OCCAM

It very rarely happens that an effect is brought about by a
single cause — rather do we find that a certain combination of cir-
cumstances is necessary, and the absence of even one of them
is enough to prevent the occurrence of the event. Take a very
simple example: the case of a child contracting diphtheria. What
causes this disease to develop? A much too simple answer would
be that the child ‘caught the germ’. It is too simple because, in the
first place, there are many people who carry the bacillus without
having the disease at all. It follows that there must also be another
cause. If we assume that the bacillus is the specific cause of the
disease, we must also acknowledge that the bacillus must find in
some but not all persons, at some but not at all times, suitable
conditions for the success of its evil purpose. A person who is ‘run
down® will be more likely to succumb to an invasion than a person
in good condition. Yet ‘run down’ is very vague. Some people in
poor condition may escape, whilst others who seem in excellent
condition will be overcome. This suggests that the catching of the
disease is even more complex. How, then, did we get the idea that
specific germs are the causative agents of certain diseases? The
answer to this is that we find the germ in question associated with
the particular disease. That is to say, we find the germ more fre-
quently in people with the disease than in those not suffering
from it.

The careful reader will have noticed that we said the germ is
found more frequently in people who suffer than in those who do
not, implying not only that some people having the germ do not
have the disease, but that some people having the disease do not
have the germ. To the non-medical reader, relying on common-
sense, this will seem a very queer kettle of fish. The German bac-
teriologist, Robert Koch (1843-1910), who was awarded a Nobel
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prige for his pioneer work, enunciated certain postulates, one of
w.hlch was that the organism must always be found in cases of the
d}sorder. The difficulty of problems of association will be appre-
C{ated when it is realized that in a notable proportion of cases of
dlpl_ltheria it is not possible to find the bacillus, although,
clinically, there is no possible doubt that the patient is suffering
from the disease. The physician has to think of many more things
than bacteriological findings. It will be appreciated that, however
great the difficulties, the research worker has to press on with his
task of trying to piece together the whole story. Association and
the thecry of Dependence are at once great assets to him and
dangerous pitfalls, especially when he is dealing with small
samples. In this chapter we shall try to show how the statistician
goes about the job of steering a course through dangerous straits.

In December 1897 there was an outbreak of plague in a jail in
Bombay. Of 127 persons who were uninoculated, 10 contracted
plague, 6 of them dying. Of 147 persons who had been inoculated,
3 contracted the plague and there were no deaths. These data may
be set up in the following way to show

(a) the gssociation between inoculation and confracting the
disease and

(b) the association between inoculation and mortality among
persons who have contracted the disease.

Infected Not
infected

Uninoculated 10
Inoculated 3

Died [ Recovered §

i Uninoculated )
Inoculated 0
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