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1. {21 poants) The probability density of the continueus random variahle X is given by

Flx) J t-4 |.'r —c o 2exell
C [{] elsewhere
Find

ray the values of o

(b} the expected value of X, E(X):

{u) the variance of X, Var(}).

[

(21 points) A Gallup pell faund that 22% of 200 imen and 16% of 300 women surveyed
fovored a tax reform proposal

(n) What is the point estimare of the difference belween the two population proportinns”?
(b) Construet a 95% confidence interval for the difference berween the two population
proportions,

i) With a 8% sigmficance level, can you claim that the proportion of men who tavared

such a tax proposal was equal to thal of women?

et

{21 points) Let R = SSR/SST denvte the coefficient of determination for the sample

regression hne of Y on X with the slope b,

{a) Show that B =ph" =L —
XA
i=1
{b) Prove that the coefficient of determination 15 equal to the syuare of the sarmple
correlation between X and Y,
(¢} Let 6% be the slope of the least squarc regression of X on Y, und » the sample
correlation between X and Y,

Prove that bbh* = ¢’

4. (21 puints} The data rathered for ¢ twa-way factorial design folluw,
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Lge the two-way ANOVA o analyze these dada. Tet the significance level = 0.01.
{a) Test whether ar not row means all are equal.
{11) Test whether or not column means all arc cqual,
{¢) Test whether or not the interaction effects are zero.
(Hint: Fyaoa,6= 13,75, Fog 26 =1092 , Fop o = 578,
Foot,ar— 9353, Foprzoz =0.93, Foorsan = 5.95.)
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5. (16 points) Prove that if §'(= ﬁzu:', ~ X)) ix the variance of a random sample from

=l
. - . [l - 1 i I.? ' i ]
an infinite population with the finite variance o, then 8 is un unbiased] estimator of the

population variance o' ;thatis F{8")=a’
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