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1. Assume that a random sample of size n is drawn from a population where E(X;) = u, Var(X,) =o",
i=12,..,n,andfor i=j, X; and X; areindependent.

(@) Prove the followings:
() Var(X;)=E(X))-[E(X)I" (%)

(i) E(X)=x and Var(i)J% (8%)

(b) Show that the sample variance s® is the unbiased estimator of o ; that is to prove E(s?) =7,

n n ERVAY
where )T:ZL, s? :ZM (4%)
i=1 iz n-1
(Hint: use the results of (a) above)
n _ 2
(c) If u isknown, show that Z%
i=1

(d) Show that Var(aX; +b)=a’var(X,) where a,b are constants. (4%)

is the unbiased estimator of . (4%)

(Hint: use the definition of variance)

2. Assume that Z = X - p and X ~ N(u,0?),showthat E(Z)=0, Var(Z) =1. (Hint: use the result of
(o}

question 1.(d) above)  (4%)

3. Assume that the regression model is as follows:
yi =X +U;, 1=12,..,n
Where u, iid N(0,6°) and x, isascalar (i"£!) and nonstochasitc, Vi=12,...,n
(a) Derive the OLS(Ordinary Least Squares) estimator ,3 of . (6%)
(b) Show that ,5’ is the unbiased estimator of 3. (6%)

4. I1fthe X;s of Question 1 are as follows:

10 12 18 11 19
Find X and the unbiased estimate (s?) of o®.  (6%)
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5. Ablood test is 99 percent effective in detecting a certain disease when the disease is present. However, the
test also yields a false-positive result for 2 percent of the healthy patients tested. (That is, if a healthy
person is tested then with probability 0.02 the test will say that this person has the disease.) Suppose 0.5
percent of the population has the disease. Find the conditional probability that a randomly tested
individual actually has the disease given that his or her test result is positive(: I A 1 E@éjvﬁjiﬁl EQ

D). (6%)

6. A lot of 200 items contains 40 defectives. Let X denote the number of defectives in a sample of 15 items.
Determine the probability distribution of X for X=0,1,2,...15, if the sample is drawn one at a time
(a) with replacement (§iicT ik TqT).  (6%)
(b) without replacement (fflit!i - 5 inil).  (6%)
15

(c) Prove that Zpr(X =i)=1 in(a) above. (6%)

i=1

7. To test the hypothesis H, : =100 against H,: z =100 where x isthe population mean. A random
sample of size 4 is chosen from normal population N(x,o?). If the sample mean is X =95, and
a =5%, test H, for the following (b) and (c)
(a) Explain that the distribution of X is N (,u,U%) (4%)
(b) 0% =25 where t, s =3.182, Z;,, =1.96. (6%)
(c) o’ is unknown, but the sample variance s> =36. (6%)
(d) find the 95% confidence interval for x in (b), (c) above. (6%)
(e) explain the p-value by using graphs (ﬁ%ﬁ'ﬂ&/) and words (¥ 7) in (c) above. (6%)




