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Statistical Reasoning - Collecting and Analyzing Data Test Review 3

AS9TMviafing hyootheses for a statistical test of significance, the null hypothesis is often
QA statement that there is “no effect™ erence”
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A statement that the data are all 0

)

he probability of observing the data you actually obtained

2. A meaical researcher is working on a new freatment for a certain type of cancer. The average
sunvival time after aiagnosis for patients on the standard treatment is two years. In an early trial,
sne ‘nes the new freg'men’ on three subjects who have an average survival time after diagnosis
of four years. Although the survival time has doubled, the results are not statistically significant,
even at the 0. 10 significance level. The best explanation for this result is that

_..o) The olocebo effect is present, which limits statistical significance

o Tne sampie size is 100 small to determine if the observed increase cannot be reasonably

attributed to chance
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following is an appropriate conclusion?
& Fal foreject Ho
ﬁlm,.. Reject He N
[c) Cannot make any decision at all because the value of the test statistic is not available.
(d) Accept Ho
(e) Accept He

4. }m reject the null hypothesis when, in fact, itis true, we have
g Lommitted a Type | eror (c) Committed a Type Il error
(o) A computation emor (d) A correct decision

5. What is the null and alternative hypotheses for the question, “Do more than half of all adults think
TV is less moral than society 2"
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6. A poll of 2,525 adults found that 1,970 said they support health care reform. What is the sample

USDOSW: () who support heaith care reform?g
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7. Atestof Ho:pu=60vs. Ho:p # 60 produces a sample mean of ¥ = 58 o:nﬂo\wéo_cm oq..o..,@m_. At an
a = 0.0S level, which of the following is an appropriate conclusion? T
T {1
Rejeet w0
A test of skgnificance produces a P-value of 0.024. Would you Reject the null or Fail to Reject the
null givens the following mﬁsanojnfm.ﬁmému
ol ) <10
N 5% . 10%
Reject / pail o Reject) eject/ Fail to Reject Rejec} / Fail to Reject

9. A ﬂoa..o E_x show host is interested in the proportion p of adults in his listening area who think that
the ﬂ:.:x_:@ age should be lowered to 18. To find this proportion, he poses the following question
fo his listeners: "Do you think that the drinking age should be reduced to 18in light of the fact that
18-year-olds are eligible for military service?" He asks listeners to phone in and vote
depending upon their opinions. Of 200 people who phone in, 140 answer "yes '
was o run a hypothesis to test his sampte data against the re .
sample proportion (p)?2 X -

=140 (L0

n= soo

ves” or “no”
"If the radio host
ported national average, what is the
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. Since testing the lifetime of a battery requires draining the battery completely, the supervisor

wants to sample as few batteries as possible from each hour's production. She is considering o
sample size of n = 4.

a. Explain a Type 1 and Type 2 eror.
) ¢ \

b. Would you recommend that the quality control supervisor use a significance level of
a=001or a=0.10 in future tests¢ Explain.

11. When the manufacturing process is working properly, NeverReady batteries have lifetimes that
follow a right-skewed distibution with =7 hours and o = 0.5 hours. A quality control supervisor
selects a simple random sample of n batteries every hour and measures the lifetime of each. I
she is convinced that the mean lifetime of all batteries produced that hour is less than 7 hours at
the 5% significance level, then all those batteries are discarded.

a. State the null and altemative hypotheses for the quality control supervisor to test.
Tmo A= Q nou st
Lo, 4d & =1 houfs
@ Describe a Type | and a Type |l error in this situation, and explain which is more sefious.

12. Fill in the following decision rules then use the p-value to arrive a conclusion.

HYPOTHESES SIGNIFICANCE P-VALUE CONCLUSION
LEVEL (CIRCLE ONE)
Ho: p=0.25 fect the null hypothesis
a=0.05 P-value = 0.0418 o ‘..mmqmmmlm_ﬂm.‘ othesis
Ha: p <0.25 e
Ho: p=0.25 (_Rejéct the null hypothesis-*
. . _ e e e e e
a=005 P-value = 0.002 Fail o reject the null hypothesis
Ha: p#0.25 L iiiseis.
Ho: p=0.25 Rejec! the null hypothesis
a=0.10 P-value = 0.0325 Fail to reject the null hypothesis
Ha: p<0.25
Ho: p=0.25 Reject the null.hypolthesis )
a=001 P-value =0.0213 ~—"Fail o reject the null hypothesis
Hot P <0.25 < onss

e = P————



13 A manufacturer of cold medicine claims that 60% of all adults sutfer at least one cold

during every winter. In a simple random sample of 200 adults, 130 adults reported that
they had at least one cold |ast winter? Is there enough statistical evidence that the
manufacturer is making false claims about colds to gain a profite
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. An SRS oY,Nu male fdculty members at a large university found that Y5 felt that the university was
supportive offemale and minority faculty. An independent SRS of 20 female faculty found that 5
felt that the university was supportive of female and minority faculty. Is there evidence, at the 10%

significance level, that the proportion of male faculty members who felt the university was
supportive of female and minority faculty islarg
faculty memberse
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15. A drug manufacturer forms tablets by compressing a granular material that contains the active

ingredient and various fillers. The hardness of a sample from each baich of tablets produced is
measured to control the compression process. The target value for the hardnessis u = 11.5. The

hardness data for a random sample of 14 tablets are ———
11.627 11.613 11.493 11.701 11.360 M
. ; 374 11.592
11.458 11.552 11.463 11.383 11.715 11.485 11.509
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target value? Carry out an appropriate test to support your answer.
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16. A random sample of students from @ high school were chosen aoam*m:;:mf:m: %:ﬁw
6620 heir standing pulse rate. Each student's pulse rate was measuredin bo

)

positions. Can we conclude the sitting pulse rate is lower?
72 100 82 76 92 74 60 58
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17. Do students tend toimprove their SAT Mathematics (SAT-M) score the second time they

take fhe test? Four randomly sampled students who fook the test twice received the™

folowing scores:

—_— o~ homiidts
[ student ] 1 ] 2 e =i
,T First Score 450 | 520 720 600 i
| Second Score _ 440 l 600 ; 720 | 630

Given a significance level of 5%, is there enough evidence to support that students score better
on their second SAT-M attempt?
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