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Solution

Problem 1

A random sample of size n = 25 is obtained from a population with variance o2, and the sample mean is computed. Test the
null hypothesis Hy : = 100 versus the alternative hypothesis H; : 4 > 100 with o = 0.05. Compute the critical value X, and
state your decision rule for the following options:

a. The population variance is o2 = 225

b. The population variance is o2 = 900

c. The population variance is o2 = 400
For a, b and ¢ we are going to use the following rule:

Reject Ho ifz > Te = Ho + Zaﬁ, Z(),05 = 1.645
a. Te = pg + Za G = 100 + 1.645¥ 22 =100 + 1645 ~ 104.94

2
b. Zc = pg + Zo = =100 + 1.645—“\;’2%0 =100 + 1.645% ~ 109.87
¢. Te = pg + ZaJm =100+ 1.645—{/42%0 =100 + 1.6452 ~ 106.58

Problem 2

A pharmaceutical manufacturer is concerned that the impurity concentration in pills should not exceed 3%. It is known
that from a particular production run impurity concentrations follow a normal distribution with standard deviation of 0.4%. A

random sample of 64 pills from a production run was checked, and the sample mean impurity concentration was found to be

3.07%.

a. Test at the 5% level the null hypothesis that the population mean impurity concentration is 3% against the alternative
that it is more than 3%.
b. Find p-value for this test

a. Hy:pu=3, Hy : u> 3. We are going to reject Hy if Z > Zj o5 = 1.645

_ 3073 _
0.4//64

Since 1.4 < 1.645 we can not reject Hy at 5% level

b. )
X-3 _307-3

0.4/\/64 ~ 0.4/\/64

P(X >3.07/HO: u=3) = P( |HO: p=3) = P(Z > 14/HO: p=3) =



=1- F(1.4) =1 - 0.9192 ~ 0.0808

Problem 3

A random sample of 172 marketing students was asked to rate from 1 (not important) to 5 (extremely important) health
benefits as a job characteristic. The sample mean rating was 3.31, and the sample deviation was 0.70. Test at the 1% significance
level the null hypothesis that the population mean rating is at most 3.0 against the alternative that it is bigger than 3.0.

We are testing Hy : p < 3 against: Hy @ pu > 3.

From the problem we know that: S = 0.70 and X = 3.31

3.31—3
=2 0 581
0.7/V172

t171,0.01 = 2.326

(While using tables for student distribution take value for co number of degrees of freedom)

Since 5.81 > 2.326 we can reject Hy at 1% level.

Problem 4

In a random sample of 998 adults in the United States, 17.3% of the sample members indicated some measure of disagreement
with this statement "Globalization is more than an economic trade system - instead in includes institutions and culture". Test

at the 5% level the hypothesis that at least 25% of all U.S. adults would disagree with this statement.

Hy: P> .25 Hy: P <0.25. We can reject Hy if Z < —Z,,.

Zo.os = 1.645

g 0173-025

~ /0.25%0.75/998

Since —5.62 < —1.645, we can reject Hy at 5% level.

Problem 5.

A company that receives shipments of batteries test a random sample of nine of them before agreeing to take a shipment.
The company is concerned that the true mean lifetime for all batteries in the shipment should be at least 50 hours. From past
experience it is safe to conclude that the population distribution of lifetimes is normal with standard deviation 3 hours. For one

particular shipment the mean lifetime for a sample of nine batteries was 48.2 hours.

a. Test at the 10% level the null hypothesis that the population mean lifetime is at least 50 hours.

b. Find the power of a 10%—level test when the true mean lifetime of batteries is 49 hours.

a. Hy: p>50, H : p <50,
_ 482-50 —1.8

3/\/§ = —1.8

Z

Zo10 = 1.28



Since, Z < Zy.19, we have to reject Hy in favor of H,

X~ — o _ _ 3 _ _ _
b. XC_MO—ZQW_5O 1.28\/5_50 1.28 = 48.72

_ _ X_ * X ok
5:P(X>Xcu*:49):P( P ,2c”h

a/v/n

Xo —p* 48.72 — 4

_1_Fp(2e Y\ _1_F 48.72—49
o/\/n 1

Power of the test for p* =49 isequal to 1 — 8 =1—0.61 = 0.39

Xo —p*
1-PlI< ———— * 4
( S i 9)

sl = ) =

) = F(0.28) ~ 0.61



