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Instructions: Answer the following questions. Make and state your own assumptions
for questions where {he information is not sufficient for you to solve them, For
example, if you necd the correspounding p-value of a normally distributed random
variable evaluated at 2.5, you may indicale the value as, for exampic, Pr(z > 2.5},

where = ~ A (D, 1).

{. (15 poinis) Comment the statement: “T'wo mutually exclusive evenls may not
be independent.” You may draw some diagrams to explain your answer.

2. {20 points) A bus starts with 6 people and staps at 10 different stops. Assuming
that passenpgers are equally likely to depart {that is, get off} at any stop, find
the probability that no two passengers leave at the same bus'stop. That is, find
the probability that al each stop at most only one passenger gets off the bus,

3. (25 points) A random variable = has an exponential probability probability
distribution with density funclion given as:

flx) = ce z <0
where ¢ is an unknown constant.

{(a) (10 points) Find the value of ¢ so that f(x} is a pdf.

{b) (5 points) Find the mean g and standard deviation o of z.

(c) {10 points) Find the probability that & will fall within (z — 24, s -+ 20).
4. (40 points) From Statistics course(s), we learned the following:

Let zy,..., z be the oulcomes of 2 random variable x with probabilities p(z,), ..., p(zn),
respectively. Then the mean and variance of z are:
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When p(z,) = &,V i=1,..,N, (1) and (2} arc:
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We also learned that if (xy, .., 2p) represents aniid random 'n'l“l'il'l(‘ ol =, then
Lhe estimates of mean and variance are:
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(a) (5 points) Why do p(r;)'s appear in (1) and (2), but nol i (5) and (6)7
(1) (L0 poinka) Prove thal 1 i unbiased.

(¢) (10 points) When plag) = 4, ¥ @ = L., N, then (3) and {5) look the
same. 5o, do we have o assume in (3) and (6} thal the sample (z,, ..., 2n)
i= drawn lrom a distcibution that assigns equal probabitity 1o each of the
posaible ot eomes?

(1) (15 points) Tn (6), the snm ol squares is divided hy & — 1] bul i (1) the
st ol squares is divided by &0 A stalislician says that, in {1), we know
L population, so the variance i unbiased by <ividing the swin of squares
by & Bl in {8), the population is unknown, so one has Lo divide the sum
of sruares by N—110 gel an vubinsed eslimate. Also, he says thal “as Jong
as the sample size is larger than the nwmber of possible outeones (that. is,
the populalion size), then one can make inferences about the paramters
of the random vartable.”  Is he correct?  Whal do you think about his
slatement? Auythiug wrong? Dlease comment and explain.
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