TESTING A CLAIM
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In Exercises 1 to 6, each situation calls for a significance
test. State the appropriate null hypothesis Hy and alterna-
tive hypothesis H, in each case. Be sure to define your
parameter each time.

. Lefties Simon reads a newspaper report claiming that
12% of all adults in the United States are left-handed.

He wonders if 12% of the students at his large public
high school are left-handed. Simon chooses an SRS
of 100 students and records whether each student is
right- or left-handed.
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Cold cabin? During the winter months, the tem-
peratures at the Colorado cabin owned by the Starnes
family can stay well below freezing (32°F or 0°C) for
weeks at a time. To prevent the pipes from freezing,
Mrs. Starnes sets the thermostat at 50°F. The manu-

facturer claims that the thermostat allows vatiation.in

home temperature of o = 3°F. Mirs. Starnes suspects’
that the manufactureris overstating how well the

thermostat works.
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competition, the organizers estimate that the variation
in distance flown by the athletes will be o = 10 meters.
An experienced jumper thinks that the organizers are
underestimating the variation.

3.‘ Attitudes The Survey of Study Habits and Attitudes
. (SSHA) is a psychological test that measures
students’ attitudes toward school and study habits.
Scores range from 0 to 200. The mean score for
U.S. college students is about 115. A teacher
suspects that older students have better attitudes
toward school. She gives the SSHA to an SRS of 45
of the over 1000 students at her college who are at
least 30 years of age. ]
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\1 1| Lefties Refer to Exercise 1. In Simon’s SRS, 16 of the
" students were left-handed. A significance test yields a

P-value of 0.2184./2 = | 092

(amthis result in context.

(b) Do the data provide convincing evidence against
the null hypothesis? Explain.
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In Exercises 7 to 10, explain what's wrong with the stated
hypotheses. Then give correct hypotheses.

[ﬂ Better parking A change is made that should
improve student satisfaction with the parking
situation at a local high school. Right now, 37% of
students approve of the parking that's provided. The
null hypothesis Hy: p > 0.37 is tested against the
alternative H,: p = 0.37,
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\FIQ Attitudes In the study of older students’ attitudes

" from Exercise 3, the sample mean SSHA score was
125.7 and the sample standard deviation was 29.8.
A significance test yields a P-value of 0.0101. S/

(a) Interpret the P-value in context. Y

(b) What conclusion would you make if'a = 0.057 If
o = 0.017 Justify your answer.
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_Birth weights In planning a study of the birth
weights of babies whose mothers did not see a doctor
before delivery, a researcher states the hypotheses as

Hp:X = 1000 gram's
H,:X < 1000 grams
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’g | IS_I Is this what P means? When asked to explain the
0 meaning of the P-value in Exercise 13, a student
5 says, “This means there is only probability 0.01 that
the null hypothesis is true.” Explain clearly why the

student’s explanation is wrong.
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AN 3. A certain cigarcn'e brand advertises that the mean nicotine content of their cigarettes is 1.5 Ho =13
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so by measuring the nicotine content of 30 randomly selected cigarettes of this brand.
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(c) From the perspective Ofipublic health\ which error—Type 1 or Type II—is more serious?
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X“ ~~"12. “Red tide” i 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, QL
shellfish such as clams living in the area develop dangerous levels of a paralysis-inducing q ,\L
toxin. In Massachusetts, the Division of Marine Fisheries (DMF) monitors levels of the toxin
in shellfish by regular sampling of shellfish along the coastline. If the mean level of toxin in
clams exceeds 800pg (micrograms) of toxin per kg of clam meat in any area at a 5% level of
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.
M= mean (on eatreHon of Red Tide toxins in clemy
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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 II error in this situation and the consequences of each.
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(d) The DMF is considering changing the significarce 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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