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(5%) Let X,,X,,..,X;, bearandom sample from a Poisson distribution with mean &. Consider

1 1 .
the test Hy:0=— vs. H; :0 <—. Wereject H, only when the observed value

-y

2 2
V=X, +Xy+..+ Xy <2.If y(0) isthe power function of the test, what is the significance level

el riiryers

of the test in terms of the power function? |

(A)l- y(—;-) BYy(12) (C)y(6) (D) your own answer |

2. (5%) Let X;,X,,..,X, bearandom sample from a Weibull distribution and the probability density

function for X can be written as  f(x,68) = 20 xexp(-67°x").

!

Please find a uniformly most powerful test for Hy :6 26y vs. H; : 6 <&, with

il . g ey i s T -

l 517 O .

3. (5%) We are interested in fitting a simple linear regression for y versus X. The estimation 1s

summarized as the following table.

| Std.
l | Estimate tvalue  Pr(>t))
| R i El:rorn |
(Intercept)) -1.3689  0.7959 -1 72 - 0.103
xi 0.8049  0.8972 0. 897 0.382

R-square] 0.04
Please choose the right description(s) from the following answers
(A) The correlation between x and y is high since the coefficient of x 1s close to 1.
(B) The degrees of freedom for the ¢-test is n-1 where n is the number of observations.

(C) The width of the 95%, confidence interval for the coefficient of X 1s greater than 1.

| (D) The regression sum of squares (SSR) must be close to zero since the R-square is close to : ZE10.

(E) None of the above answers | |




-—

4. {5%) A class of 400 students is divided into 2 sections of 200 each. Both sections are given a common

exam. The following is observed

| R ; i
1Average SD;
iSection 183 110
i[Section 2142 110 |

Suppoée all 406 scores are combined as one list. The SD of the new list will be
(A) smaller than 10

(B) larger than 10

(C) equal to 10

(D) can’t tell without knowing the entire hist

5. (5%) If X follows a Gamma distribution and its cumulative density function is F(X). Let Y=F(X).
What is the distribution of Y?
(A) Normal distribution
(B) Beta distribution
(C) Binomial(1, F(c0))

(D) Extreme value distribution

(E) Your own answer

b Sre Sl

6. (5%) In an admission test, the committee decided to take nine students and six of them are female. If
the proportion of each gender is equal in all the candidates, we are interested in testing whether there

is any bias towards female students. What is the p-value for the exact test in this case?

Lt P S

7. (8%) Let X,,X,,..,X, bearandom sample from N(ux,18). If we want to test - |
Hy:p=10vs. H : =12 with a=f=0.1.Please find the minimal sample size needed for this

end. | (zg o5 =1.645,24, =1.282)

1
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8. (8%) Let X, Y and Z have the joint pdi t

c N213 Y N 3\ S T S T

SRR X +y2+z? Xy 4z |
- L+ xyz exp = — | |eXp y

| \ 27T \ ) S 2

Jiliepligl [

——

,f‘ 1
where -00< x < 00, ~c0<y < ooand -o0< z < oo, Please choose the right description(s) from the
following answers.

(A) X,Y and Z are dependent
(B) X, Y and Z are pairwise independent

l - (C) The marginal distribution for each of X, Y and Z is normal.

(D) None of the above answers

9. (8%) Let ¥ <¥, <Y, <¥, <¥s be the order statistics of a random sample of size 5 from the uniform
distribution having pdf f(x;0)=1/6, for 0<x<6,0<8 < |
Please choose the right statement(s) from the following answers.
(A)2Y, isunbiased for &

' (B) Y; is a sufficient statistic for &

(C) 2Y, is more efficient than E(21; | ¥5)

(D) None of the above answers

2N 2 . - AN, o
10. Y ~ LOGN(u,0")if InY ~ N(u,o ). Assume that ¥; ~ LOGN(y;,07),i=1,...,n, are independent. |

(A)(8%) Find the distribution of Y1/Y>

1
(B)(10%) Find E| | |¥; |.

h‘-

‘ 11. If X are independent random variables following geometric distribution and

f(x)=pg* forx=1,2,3.,0<p<lLg=1-p

(A)(8%) Please find the maximum likelihood estimator of P[X > k] for arbitrary k = 1,2,...
(B) (10%) Please find a UMVUE for 1/p

nliglighi.

12. (10%) If yy,¥5,..,y, arerandom samples from N(6,1),and y 1isthe sample mean, find the

conditional distribution of y; given y.




