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1.(12%) Let a balt be taken at random from a bowl that conlains 15 white balls and 5 red balls.

(1) If it is drawn with replacmenl, please answer the following questions:
{(3%) a. What is the probability that the fourth white bali is drawn in the sixth random experiment?
(3%} b. Define a random variable X as the number of cxperiments executed when the first white ball is drawn.

g w| |

What disiribution is X followed? What is the expectled number of experiments to have a white ball drawn?

(2) If it is drawn without replacement, please answer the following questions:
(3%} 8. What is the probability that the first white ball is drawn in the sixth radont experinent?
(3%} b. Let Y be the number of white balls drawn in five random experiments. What distribution is Y
' followed? What is the expected number of white balls drawn in this five random experiments?

2.(%%) In testing H,:p2 =20 versus Hy p> 20 with ¢ = 005, based on a sample of ;= 30, the sample mean
and standard deviation were givenas ¥ =23 and 5= 5,

(3% (1) Calculate f for values of =22, u=23, =24 and 2= 25

Fasle of vormral cures areas

{3%) (2) Graph the power curve using the results of part (1).
{3%) {3) What would you expect to happen if the power curve moves from curve
A to curve B? and what would be the stories if it moves rom C oD 7
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3. (13%) Given the following joint probability distribution

X
|0 1 2
0 [005 01 003
Y 1t o2t 011 019
2 |oo8 o015 0.08

{6%) (1) Caleulate Cov( X ¥Yand LX), E[F - i 1f|9;')]1

{(7%) (2) Tind the a and h that minitmize the function E[¥ - a~B8X1" . Given the solutions,

verify that E[¥ - E[XTF < E[Y ~a - bXT

4, (16 %) Answet the following questions as concisely as possible
(4%} {1} Under what conditions the probability density funciion cannot be derived from its distribution function ?

{(Please point cut two conditions rather than two examples
{4%4) {2) Please give one exact example that the Central Limit Theory doesn’t apply. Specifically, write down the
probability density function of that example and the explanations. '
(4%6) {3) Is the probability density function of a continuncus random variable continuuus? Please give une example.
Is the distribution function of a random variable surly continuous or at least continuous to the right 7 Why is that ?
{4%5) (4) What is the correct criterion to distinguish a random variable centinuows or discontinucus? by its probability

density function, distribution function or what?
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5. {20%) Consider the following regressiom results for the estimaled conzumption tunction of the
1.5, fur the period 1980 to 1991y — porsonal censienption expanditure, x = pross demestic
product};

y=-231795] + 07194 %

(945275 (G.021T)
where the values in parentheses are the standard emrors of the estimated coefficients.
{10%) (a3 How de you intorpret the coefficient 0.71947 Is this vaiue significantly less than one?
(£0%) (by What is the T valuz 7 Can you obtain the ¥ value in teomns of {he coefficient of
determination {R-square)?

6. (20%) Consider the following Cohb-Douglas equation for the agricultaral sector of Tawan for
1958-1972 {Y = real pross product, X2 = labot days, X3 = real capital input and Lo is natural
logarithm):

In Y =-3.3384 + 1 4988 In X2 + 0.489% In X3

(2.4495) (D.5398) (0.3030) R-square = (.88}
where the values in parentheses are the standard errors of the estimated coefficients. The
covarance of estimates between in X2 and | X3 is -0.03542,
{10%)(a} Can you conclude that the Taiwanesc agriculnwal sector was charactertzed by constant
retum to scale?
Suppose you obtain the regression results in the following way
In{Y /X2 = L.70B6 +0.6129 In (X3 /X2)
(0.4159) (00933 . R-square = (L4489

where the valyes in parentheses are the standartl etrors of the estimated voefficients,

{10%2)(b) Can you conclude that the Taiwanese agricultural sector was chavacterized by constant

retumn o scake? (Mote: £, (LI2) =475, £ ,(1,12) = 118}

7. {10%) A random variable X follows the poisson distribution if it has the {ollowiny, probability
density function:

et

SR =
X0

whire @ is the parameter of the distribution, Using the maximum likelihood (ML) ¢stuwation

method, show Liat the MT, estimator of @ is@= 3 x,/» where nis the sample size.
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