Chapter 8-Hypothesis Testing

8.1 Last night’s hockey game:

a) Null hypothesis: The game was actually an NHL hockeysgam

b) On the basis of that null hypothesis | expected thah deam would earn
somewhere between 0 and 6 points. | then looked at thalgmwints and
concluded that they were way out of line with what | woexpect if this were
an NHL hockey game. | therefore rejected the null hymighéNotice that |
haven’t drawn a conclusion about what type of game lutadlgtwas, because
that is not what | set out to test.

8.3 A Type I error would be concluding that | was shomgea when in fact | was not.

8.5 The rejection region is the set of outcomeswbich we would reject the null
hypothesis. The critical value would be the minimum arairchange below which |
would reject the null. It is the border of the rejentregion.

8.7 For the Mode test | would draw a very large numberpoifpées and calculate the
mode, range, and their ratidM). | would then plot the resulting valueshf

8.9 Guessing the height of the chapel.
a) The null hypothesis is that the average of two @gessas accurate as one
guess. The alternative hypothesis is that the average gue®re accurate than
the single guess.
b) A Type | error would be to reject the null hypothesieew the two kinds of
guesses are equally accurate. A Type Il error would badaib reject the null
hypothesis when the average guess is better than the gunggs.
c) | would be tempted to use a one-tailed test simplalmse it is hard to image
that the average guess wouldléss accurate, on average, than the single guess.

8.11 A sampling distribution is just a special case ofreegg distribution in which the
thing that we are plotting is a statistic which is tbsult of repeated sampling.

8.13 Magen et al (2008) study
a) The null hypothesis is that the phrasing of the cquestiill not effect the
outcome—the means of the two groups are equal in the pmyoulathe
alternative hypothesis is that the mean will depend leiclwcondition the person
is in.
b) 1 would compare the two group means.
c) If the difference is significant | would concludathhe phrasing of the choice
makes a real difference in the outcome.
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8.15 Rerunning Exercise 8.14 for=.01:
We first have to find the cutoff foo = .01 under a normal distribution. The
critical value ofz = 2.33 (one-tailed), which corresponds to a raw score of 42.69
(from a population witlu = 59 ando = 7).
We then find where 42.69 lies relative to the distributioderH:
,= X—p _42.69- 50_ 104
o
From the appendix we find that .85.08% of the scores fallalihis cutoff.
Thereforef3 = .851.

8.17 To determine whether there is a true relationship degtvgrades and course
evaluations | would find a statistic that reflected thgrde of relationship between two
variables. (The students will see such a statis)ian(the next chapter.) | would then
calculate the sampling distribution of that statistica situation in which there is no
relationship between two variables. Finally, 1 would ghlte the statistic for a
representative set of students and classes and comparsample value with the
sampling distribution of that statistic.

8.19 Allowances for fourth-grade students:

a) The null hypothesis in this case would be the hypotheatshitys and girls
receive the same allowance on average.

b) | would use a two-tailed test because | want to rejecintil whenever there
is a difference in favor of one gender over the other.

c) | would reject the null whenever the obtained défeze between the average
allowances were greater than | would be lead to eéxp#aey were paid the
same in the population.

d) I would increase the sample size and get something otheratelf-report of
allowances.

8.21 Hypothesis testing and the judicial system

The judicial system operates in ways similar to oundaied logic of hypothesis testing.
However, in a court we are particularly concerned wiid danger of convicting an
innocent person. In a trial the null hypothesis is emjaivt to the assumption that the
accused person is innocent. We set a very small prdatfila Type | error, which is far
smaller than we normally do in an experiment. Preflynthe jury tries to set that
probability as close to 0 as they reasonably can. Bingehe probability of a Type |
error so low, they knowingly allow the probability afType Il error (releasing a guilty
person) to rise, because that is thought to be therless.
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