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1. Assume that you are given the following joint density function,

] _ [ 8zy, 052<£1,05y<=z
‘ Hayy) = { 0, otherwise
" "A. (10%) Plesse find E(X).
B. (10%) Please find V(X).

2, Let X and Y be random varlebles, let ux (uy) and % (03) be the mean and
variance of X (Y), and let oxy be the covariance between X and Y.
" A. (10%) Show that E(Y?) = o} + 1}.
B. (10%): Show that E(XY) = oxy + pxpy.
C. (15%) Show that 0%y < o%o}. [Hint: One possible way to prove this needs
to use V(aX + bY) = a’0% + 2aboxy + b*a}. )

3. Suppose that yb_u have the following estimated result,
' Gain = 11.101 + 1.433 Tuition

where “Gaih” is the gain in salary and “Tuition” is the annual tuition, both in
thousands of dollars. :

A. (10%) What does 1.433 (the coefficient of “Tuition”) mean?

Now, suppose salary gain is measured in actual dollars {(Gain*) and tuition is
defined in hundreds of dollars (Tuition®).

B. (15%) Please show how to obtain the values of & and B in the following
regression. ’A
' Gain® = & + S Tuition®

4, The density for each observation g;,1 = 1,2, ,nis,
eogw

il
A. (10%) Write down the log likelihood function.

B. (10%) Consider a random sample 5,0,1,1,0,3,2, 3,4, 1. Please use this data
set to obtain the maximum likelihood estimate of 6.
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