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1. (10%) Let X be a random variable with probability density function given by

ke*, x <0,

0 otherwise.

fl)=
Find the moment generating function for X.

2. (Total 20%) Let Y,-and ¥5 denote the jointly continuous randem variables with joint
density function/fy{ v, (31, ¥2), Where™ 00 < yi, yins 0Q. Please show

(1) (10%) E[ E[Ya|Y;]] =?
(2) (10%) Var(Yal¥y = y1) ="

3. (Total 30%) Let ¥, denote thelength of life (in handreds of houis) of electronic compo-
nents. These components frequently fail immediately upon'insertion into a system. It
has been observed that the probability of immediate failure is 1/3. If acomponent does
not fail immediately, the distribution for.its length-of life has the exponential density
function

e~

LT :

0, otherwise.

vy > 0,

(1) (10%) Find the cumulative distribution function for Y.
(2) (10%) Evaluate P(Y > 10).
(3) (10%) Find the mean and variance of Y.
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4. (Total 40%) Consider a multiple linearsegression-model as
Y=o+ i X1+ poXo & oo+ BeXe + 1,
where B is the intercept, §; is the slope parameter associated with Xy.(j = 1,2, ..., k).
Given n observationsion Y, X, - -+ . XV, X[ %99, - *= s Lik) 28 =0, 2, ..., n}. Let
E j»J =0,1,. 0, k, be the ordinary least squares (OLS).estimates for the parameters
of this model, &; /denote the residual associated.with.the i —th observation, and ¢ ; de-
note the r-ratio for g; j =0, 1, ..., k,.

(1) (10%) Find >77 w and > | LixXik.

(2) (10%) Under'the ‘classical linear model assumptions, please shew how to con-
struct the F test statistic foxthe jointtest H, : B'=8,463 = 0,/and write down
the decision rule given the significance level «.

3)Fori=1,..., n, let y¥ = (yi — y)/oy, x;*j . P = 1.2,....k,
be the standardized version of the data, where y and & are the sample mean and
sample standard deviationfor y over these 7 observationsysand x; and 5 are the
sample mean and sample stafidard deviation IorX,, j = 1,2,....k. Now we
regress y*onlandx;, j =1,2,...,k, toyield the estimated model as

yi=bo+bixfy +bhaxly+ -+ buxf i, i=1,2,...,n,
where E, J =0, 1,...,k, are the associated OLS estimates.
a. (10%) Find the OLS estimates b;, j = 0.1,...,k in terms of B, j =
0,1,... k.
b. (10%) Find the f-ratio for b; in terms of 7, j = 0,1, ..., k.
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