Math 17, Section 2 — Spring 2011

Homework 6 Solutions

Assignment
Chapter 20: 12, 14, 20, 24, 34

Chapter 21: 2, 8, 14, 16, 18

Chapter 20

20.12] Got Milk?
The student made a number of mistakes here:

3.

1. Null and alternative hypotheses should invglyaotp.
2.

The question asks if there is evidence that the 8§@te is not accurate, so a two-sided
alternative hypothesis should be used. The altienahould béd,: p # 0.90.

One of the conditions checked appears ta be10, which is not a condition for
hypothesis tests. The Success/Failure Conditiesksnp = (750)(0.90) = 675 >

10 andng = (750)(0.10) = 75 > 10. Also, the 10% condition is not verified.

SD(p) = \/p;q = /% = 0.01095. The student used valuespofather than the

null hypothesis value fqs, here.
Value ofZ is incorrect. The correct value4ds= % = —2.18
Thep-value calculated is in the wrong direction. Td tege given hypothesis, the lower

tail probability should have been calculated.

The correct, two-tailed P-value2®(Z < —2.18) = 2(0.0146) = 0.0292.

Standard Normal Curve
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Thep-value is misinterpreted. Since thealue is so low, there is moderately strong
evidence that the proportion of adults who drinkns different than the claimed 90%.
In fact, our sample suggests that the proportion bealower. There is only a 2.9%
chance of observingzas far from 0.90 as this simply from natural sangpl/ariation.



20.14] Abnormalities.

a) Letp be the true percentage of children with genetimainalities. We're testing:

HO: p = 0.05
Hy: p > 0.05

b) There is no reason to think that one child haviegagic abnormalities would affect the

d)

e)

f)

probability that other children have them. Thedgects are independent. This sample
may not be random, but is probably representatia children, with regards to genetic
abnormalities. The sample of 384 children is tees1 10% of all children. We have

np = (384)(0.05) = 19.2 andng = (384)(0.95) = 364.8 both greater than 10, so the
sample is large enough.

The conditions have been satisfied, so a Normaleinoeh be used to model the
sampling distribution of the proportion, withy = p = 0.05 and

op =JE= [©09095) _ 4111,
n 384

We can perform a one-proportiaitest. The observed proportion of children with sn

abnormalities i$ = % = (0.1198.

p-po _ 0.1198-0.05 _ 0.1198-0.05
JPOQO (0.05)(0.95) 0.0111

The value oZ isZ = 6.28.

n 384

This Z-value is way off to the right of the normal curge,thep-value is essentially zero.

If 5% of children have genetic abnormalities, thamce of observing 46 children with
genetic abnormalities in a random sample of 38k@m is essentially 0.

With ap-value this low, we reject the null hypothesis.efiéhis strong evidence that more
than 5% of children have genetic abnormalities.

We don’t know that environmental chemicals causete abnormalities. We merely
have evidence that suggests that a greater pegeeotahildren are diagnosed with
genetic abnormalities now, compared to the 1980s.



20.20] Satisfaction.
a) There is no reason to believe that one randomécsal customer’s response will affect
another’s, with regards to complaints. The subjean be assumed to be independent. The
survey used 350 randomly selected customers. \W&n®led less than 10% of the
population: 350 customers are less than 10% qias$ible customers. We hawg = 10 >
10 andng = 340 > 10, so the sample is large enough. Since the conditire met, we can
use a one-proportianinterval to estimate the proportion of the custsmneho have

complaints. We havg = %0.02857.

~

g (0.02857)(0.97143)

= 0.02857 + 1.96\/ 350 = 0.02857 £+ 0.01745

>

Ptz

=]

= (0.111,0.0460)
We are 95% confident that between 1.1% and 4.6&tistbmers have complaints.

b) Letp be the true proportion of customers who have camfd. We are testing:
Hy: p = 0.05
H,: p <0.05

Since 5% is not in the 95% confidence interval,wilereject the null hypothesis. There
is strong evidence that less than 5% of customere bomplaints. This is evidence that
the company has met its goal.

We’'ve done a little more than meets the eye h@tgecking that 5% is not in the interval
is technically testing the two-sided alternatie p # 0.05. However, recall that the
two-sidedp-value of a test is just twice that of the one-ditiest. If we reject the null
hypothesis using a two-sided alternative hypothésen we’ll certainly also reject the
null hypothesis using a one-sided alternative.

20.24] Scratch and dent.

Let p be the true percentage of damaged washers anc diée’re testing:
Hy: p = 0.02
Hy: p < 0.02

Before proceeding, we should check our assumptitins.reasonable to think of these machines
as independent, unless multiple machines are héoligeether. We’ve been told that we have a
random sample of 60 machines. The sample of 6Gimes less than 10% of all the produced
machines. We havep = (60)(0.02) = 1.2 andnq = (60)(0.98) = 59. Our sample is not

large enough! We should not proceed with a on@gntan Z-test.



20.34] TV ads.

Let p be the true percentage of people who know thatdihgpany manufactures printers. We're
testing:

Hy: p = 0.40

Hy: p > 0.40

Our sample is independent. There is no reasoelieve that the responses of randomly selected
people would influence others. Our sample is ramddhe pollster contacted the 420 adults
randomly. We’'ve sampled less than 10% of the patpart: a sample of 420 adults is less than
10% of all adults. Finally, our sample is larg@egh. Bothnp = (420)(0.40) = 168 and

nq = (420)(0.60) = 252 are greater than 10. We can proceed with thesangpleZ-test for a
proportion.

The observed proportion of people who know the camgpmanufactures printers is
181
p = 0.4310.

420
. p— 0.4310-0.40 0.4310-0.40
The value oZ is Z = 222 = = = 1.30.
\/M (0.40)(0.60) 0.0.0239
n 420

Standard Normal Curve

£=130

From thez-table, the probability less than 1.30 is 0.9032.
Thep-value isP(Z > 1.30|p = 0.40) = 1 — 0.9032 = 0.0968.

Since the P-value = 0.0977 is fairly high, we faiteject the null hypothesis. There is little
evidence that more than 40% of the public recognize product. The company should
conclude not to run commercials during the SupevlBo



Chapter 21

21.2] Which alternative?
a) Two sided. Lep be the percentage of students who prefer plastic.
Hy: p = 0.50
Hy: p # 0.50

b) Two sided. Lep be the percentage of juniors planning to studpatbr
Hy: p = 0.10
Hy: p # 0.10

c) One sided. Legb be the percentage of people who experience relief.
Hy: p = 0.22
Hy: p > 0.22

d) One sided. Leab be the percentage of hard drives that pass dbipeance tests.
Hy: p = 0.60
Hy: p > 0.60

21.8] Significant again?
a) If 15.9% is the true percentage of children witbribt attain the grade level standard,
there is only a 2.3% chance of observing 15.1%hdéflien (in a sample of 8,500) not
attaining grade level by natural sampling varia@one.
b) Under old methods, 1,352 students would not Ipeebed to read at grade level. With the
new program, 1284 would not be expected to readaale level. This is only a decrease of

68 students. The costs of switching to the newgaum might outweigh the potential benefit.
It is also important to realize that this is onlgatential benefit.

21.14] Spam.

H,: Message is real
H,: Message is spam

a) Type ll. We failed to rejec¢tip when it was false. The filter decided that thessage
was safe, when in fact it was spam.

b) Type l. We rejectetliy when it was true. The filter decided that the sage was spam,
when in fact it was not.

c) This is analogous to lowering alpha. It takesarevidence to classify a message as
spam.

d) The risk of Type | error is decreased and theafsType Il error has increased.



21.16] More spam.
a) The power of the test is the ability of the filterdetect spam.
b) To increase the filter's power, lower the cutofbse

c) If the cutoff score is lowered, a larger numberezfl messages would end up in the junk
mailbox.

21.18] Alzheimer’s.

H,: The person is healthy
3) H,: The person has Alzheimers

b) A Type | error is a false positive. It has belecided that the person has Alzheimer’s
disease when they don't.

c) A Type Il error is a false negative. It has bedenided that the person is healthy, when
they actually have Alzheimer’s disease.

d) A Type | error would require more testing, resgtin time and money lost. A Type II
error would mean that the person did not receiedrbatment they needed. A Type Il error
iS much worse.

e) The power of this test is the ability of the testletect patients with Alzheimer’s disease.
In this case, the power can be computed as 1- [e(gyror) = 1- 0.08 = 0.92.



