EXAM M QUESTIONS OF THE WEEK

S. Broverman, 2006

Week of February 27/06

X isacontinuous non-negative random variable with afinite mean and infinite support (defined
on (0, c0)) and with pdf f(x) and cdf F'(x). Two new random variables, Y and Z are defined
related to X.

Y hascdf Fy(y) = W and
Z hascdf Fy(z) = %

You aregiventhat Y and Z have similar (proportional) right tails.
Which of the following could be the distribution of X?
|. Exponential distribution 1l. Pareto distribution

The solution can be found below.



Week of February 27/06 - Solution

We are given that I|m gygg =c,where 0 < c < o0

(thisisthe definitlon Y and Z having similar right tails).
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When limit istaken as t—oo, the numerator and denominator both approach 0, so we apply
I'HOspital's rule to take the limit. According to I'HOspital's rule, we differentiate with respect to ¢
both the numerator and denominator, and then take the limit of theratio. Theratiois
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Suppose that X has an exponential distribution. Then f(z) = <5~ ,and S(z) = e/,
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Therefore, X cannot have an exponential distribution.

Suppose that X has a Pareto distribution with parameters « and 6. Then f(z) = 0 af”

and S(z) = (xje) ,sothat h(t) = {;((tg = .
t+0 1
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For the Pareto distribution, 0 < a < oo, and it followsthat Y and Z have similar right tails.
X can have a Pareto distribution.

Then, I|m



