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L fax. Xz, ..., X, be a random sample from a populaiion with iand o?
a) Prove that the sample mean, X, is an unbiased esumator of 1 (8%)
b) Show that the variance of sample mean is & ¥n, (6%)
¢) Find E(XY), (6%)

2 LEet X; ..., Xa be a random sarnple from a normal distribution with ¢ and
S

a) Derive the (1-&)100% confidence interval for 2| given 7 % known. (109%)

b) Suppose that g >=100 and n=235 with a sample mean of 12 Use a) to censtiuct a
95% confidence interval for iz, _ (10%)

3. Suppose that a random variable X has a probability density function of
f{x) =f2¢* x>0
{0 elsewhere :
a) Find P(X >2), (10%)
b) Find PIE>31X52) (10%)

4. a) Describe the Central Limit Theorem, (10%)

{ +  b) Let the population be x 2 with the parameter of 1. If a random sample of size

50 is drawn, then find the probability that the sample mean is greater than 1.3,
(10%)

} 5. Multiple regression is used by aceountants in cost analysis to shed light on the

] factors that cause costs to be incurred and the magnitudes of their effects. Suppose

! that an account wish to study the linear relaticnship between the mumcher of labor

i hours {y) required and three factors (xT=pounds shippad per 1,000; x2=percentage
i of units shipped by truck; x3=average shipment weight in Ibe ), which are considered
'. having effects on y. The sample data were collecied and SAS computer outpur is

i shown below, (4% each)
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i 2l #l{ - Y ﬁg
sé,"t a+ S (w-*) v’-k{
Capendent Variabie: Y
Source CF Sum of Squares Maan Squate F Value Pr-=F
Madel 3 5158,31362780 1712,437842560 $+7.87 0.0001
Error 16 1530.,88617220 98, 24208576
C. Total 19 6688,20000000
A-Square C.V. Root MSE Y Haan
0.770104 10.51484 9,31034585 83,30000000
Source OF Type 1 58 Maan Square F Value PrsF
X1 1 3400,64083349 3400, 64083348 35.30 0.00M
x2 1 198.35671076 198.35671076 2.08 01704
X3 1 1558.310628354 15508,31620354 16.20 0.0010
Source OF Type 1II 8S Meon Squsre F Yalus Pr = F
X1 | 138,139243705 138, 19243705 i.44 0.2483
x2 1 24,8240909570 24.02490570 0.26 D.6109
X3 1 1559.316208354 1558.21628354 16.20 0.0010
T Tor HO: P > 1T std Error of
Parameter Estimrte Paramstar=) Estimate
INTERCEPT 131.9242521 5.183 0.0001 25.68321439
X1 2.7260888 1.20 0.2483 2.27500488
x2 0.0472184 0.51 0.6189 0.08334056
X3 -2.5874439 -4.03 0.0010 0.64281819

a) What is the estimated regression model?
b) TestHo: 81=82=8:= 0.(5e TR R .2 14

c) TestHo: A3=0. (5 yyviﬁﬂf—u@&-éﬁ%

d) Find R? and interpret its meanings.
) Set up a 90% confidence interval for 5 ;.

el

3 R)

P tos (16)=1.746 ;t o5 (17) = 1.740 ;1 o5 (18) = 1.73
toas (16) = 2,120} L g5 (17) = 2110 t 3 (18) = 2.101

'1

THY
| ,’

4 tes (19)=1729

(¥ 0s (19)=2.093
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