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Answer all FIVE questions, which are worth 100 points, in the paper provided
and show your work. The distribution table is attached to the end of the exam.
Remember, you get full credit only if you justify your steps and just correct answer
does not ensure you full credit (unless specified otherwise).

1. Explain carefully whether the following functions are the probability density
functions (No points will be awarded without any justification.):

(a) (5 points)

3, 0<La<1/2
fl(a')= —'la 1/25051,
0, otherwise.

(b) (5 points)

f2(a)={ (@+1)/2, 0<ax1,

0, otherwise.

(c) (5 points)

2—4a, 0<a<1/2,
fi(a) =1 4a-2, 1/2<a<]1,
0, otherwise.

2. (20 points) Assume the rise or the drop of the daily stock price is an indepen-
dent and identically distributed (i.i.d.) random variable. Suppose that the
probability of the rise in price for a company’s stock is p, and its daily stock
price will either increase by 1 dollar or drop by 1 dollar. Now an investor
purchases this stock at 20 dollars, what is the average profit (the expected
profit) that she earns by selling the stock after § trading days? What is the
variance of the profit? If she holds the stock for 10 trading days and then
sells, how is this different from the case of holding 5 days?
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3. (16 points) {X;;++, X, } atid {Y;; -+, Y,J are two ii.d. random variables.
Based on the principal of the analog estimation, we would use the sample
average, X, = (1/n) >, X;, to estimate the population mean, E(X;) =
Uo Where ¢ = 1,...,n. Accordingly, how would you estimate var(X?) and
cov(X2,Y2)?

4. (23 points) In the population of N(u,o?), we randomly draw two sets of in-
dependent samples {X;, X,,...,X,} and {1}, Y;,...,Y,.}, two different esti-
mators are proposed to estimate pu:

o Xt¥, . nX,tm¥,
e A T

?

where X,, = (1/n) Y, X; end Y, = (1/m) YT, V.

Discuss carefully the unbiasedness and the consistency of these two proposed

estimators, and compare their relative efficiency.

5. In the past, a manufacturer on average produces 500 widgets per hour. Now
in order to enhance the production efficiency, an expert is hired to develop
a computerized manufacturing process. 25 hours are independently drawn
from such production process, it is found that the average amount of 580
widgets is produced per hour, with the standard deviation of 120. Use the

large-sample test to answer the following questions:

(a) (8 points) At a 5% significance level, test for the effectiveness of the

computerized manufacturing process.

(b) (8 points) Given that the true population mean of production is 540
widgets, at a 5% significance level, calculate the probability of Type II
error and the power of the hypothesis testing performed in part (a).

(c) (10 points) If we want to reduce Type II error to about 20%, then how

much Type I error will have to increase?
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07 . 008 009

--@;fﬂﬁﬁﬂﬁﬂ
4977 04977
- 2.9° 04981 0 4983 04984 0.4984
3 0 04987 04987 04987 04988 04983 0.4989 04989

7 ‘ ‘ 0498 0.4981

0.0319 0.0359
00714 10.0753
0.1141
1480  0Q.1517
0.1879

3 ;_,0 2852
06 03133
03389
:___0.3621

04177
35 04545
4625 0.4633
4699 - 0.4706
4761 04767
2 04817
4 04857

0.4890

0.4916
4 0.4936
it 0.4952
63 .0.4964
73 - 0.4974

0.4986 0.4986
0.4990 0:4990

Source This table was generated ysing the SAS® funcnon PROBNORM




