TESTING A CLAIM
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fesponse times by paramedics, firefighters, and policemen
can have serious consequences for accident victims. In
the case of life-threatening injuries, victims generally need
medical attention within 8 minutes of the accident. Several
E.Ciﬁes have begun to monitor emergency response times.
;]_:]_n one such city,

Involving life-threatening injuries last year was pp = 6./
' after 78% of all calls involving life-threatening injuries last

€

Minutes. Emergency personnel arrived within 8 minutes

Year. The city manager shares this information anc
© 2es thiese first responders to “do better.” At the end of the

. Year, the city manager selects an SRS of 400 calls involving
lfe“'—hreatenjng injuries and examines the response times.

5}_ Awful accidents

(a) State hypotheses for a significance test to
determine whether the average response time hias
decreased. Be sure to define the parameter of interest.

(b) Describe a Type I error and a Type Il error in this
- setting, and explain the consequences of each.

(c) Which is more serious in this setting: a Type I
~error or a Type Il error? Justify your answer.

[2-1] Opening a restaurant You are thinking about open-
ing a restaurant and are searching for a'good loca-
tion. From research you have done, you know that
the mean income of those living near the restaurant
must b'_ZGOD_t_o support the type of upscale
restaurant you wish to open. You decide to take
a simple random sample of 50 people living near -
one potential location. Based on the mean income
of this sample, you will decide whether to open a
restaurant there.®
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(a) State appropriate null and alternative hypotheses.
Be sure to define your parameter.
(b) Describe a Type I and a Type Il error, and
explain the consequences of each.

(c) If you had to choose one of the “standard” L\fx

significance levels for your significance test, would SEL

you choose a = 0.01, 0.05, or 0.107 Justify your
choice.
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ALOCATION W MWE 2¢€

”l.*:rror probabilities You read that a statistical test at sig-
nificance level o = 0.05 has power 0.78. What are the

probabilities of Type 1 and Type I errors for this test?
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\Q‘ 3. A certain cigarette brand advertises that the mean nicotine content of their cigarettes is 1.5 T_l( = I.S
mg, but you are suspicious and plan to investigate the advertised claim by testing the sk I SIE
hypotheses H, : 2 =1.5 versus H,:u>1.5 atthe a=0.05 significance level. You will do WA [ b

so by measuring the nicotine content of 30 randomly selected cigarettes of this brand.
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(a) Describe what a[Type I error would be in this context. e\ ye oo A\ A
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(c) From the perspective of‘publlc healthl which error—Type I or Type 11—is more serious?

Explain.
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(d) Explain why it might be a good idea to increase the significance level to 0.10 for this test. R
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(e) You have determined that at the o = 0.05 sign.iﬁcance level, the power of the test against
the alternative 2 =1.75 is 0.88. Explain what the power of the test means in the contex

~of the problem.
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(f) What impact will reducing the 51gn1fcance level to 0.01 have on the power of the test?
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12. “Red tide” 1s a bloom of poison-producing algae—a few different species of a class of
plankton called dinoflagellates. When weather and water condition cause these blooms,
shellfish such as clams living in the area develop dangerous levels of a paralysis-inducing
toxin. In Massachusetts, the Division of Marine Fisheries (DMF) monitors levels of the toxin
in shellfish by regular samplmg of shellﬁsh along the coastline. Ifthe mean level oftoxm in

significance, clam harvesting is banned there until the bloom is over and levels of toxin in
clams subside. During a bloom, the distribution of toxin levels in clams on a single mudflat
is distinctly non-Normal.

(a) Define the parameter of interest and state appropriate hypotheses for the DMF to test.
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(b) Because of budget constraints and the large number of coastal areas that must be tested,
the DMF would like to sample no more than 10 clams from any single area. Explain why
this sample size may lead to problems in carrying out the significance test from (a).
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(c) Describe a Type I and a Type 1I error in this situation and the consequences of each.
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(d) The DMF is considering changing the significarice level of the test to 10%. Discuss the
impact this might have on error probabilities and the power of the test, and describe the
practical consequences of this change.
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