1.7 An examination has 15 questions, each with 3 possible answers. Assume that Lo7eERE
70% of the students taking the examination are prepared and answer correctly L~ )
each question with probability 0.8; the remaining 30% answer at random. Lo lcciie &
a. Characterize the distribution of S, score of a student if one point is at-

tributed to each correct answer. P
b. Eight correct answers are necessary to pass the examination. Given that a 207 L/ + / r
student has passed the examination, what is the probability that she was [ —

prepared?

Example 1.2.2 (Bayes (1764)) A billiard ball W is rolled on a line of

length one, with a uniform probability of stopping anywhere. It stops atgpz (/.
A second ball O is then rolled n times under the same assumptions and X Y~
“denotes the number of times the ball O stopped on the left of W. Given

" X, what inference can we make on p? ,
o

Example 1.2.3 (Laplace (1773)) An urn contains a number n of black
and white cards. If the first card drawn out of the urn is white, what is the
probability that the proportion # of white cards is pg?

JT ¢ j‘:C

s
Example 1.2.4 (Laplace (1786)) Considering male and female births in
Paris, Laplace wants to test whether the probability 42of a male birth is
above 1/2. For 251,527 male and 241,945 female births, assuming that z
has a uniform prior distribution on [0, 1], Laplace obtains

o o— Jib Lo oprctiad <
P(# < 1/2|(251,527;241,945)) = 1.15 x 10742, </ :

(see Stigler (1986, p. 134) and Exercise 1.6). He then deduces that this
probability x is more than likely to be above 50%. Still assuming a uniform
prior distribution on this probability, he also compares the male births
in London and Paris and deduces that the probability of a male birth is
significantly higher in England. I
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