[image: image1.png]Class Exercises for Unit #20

Definitions

test statistic a statistic which is used to decide whether to believe H, or to believe H,

rejection (critical) region a set of test statistic values which lead to rejecting H,, in
favor of H,
(When we find sufficient evidence against Hy in support of H, , we
say that we “reject H,” or “accept H,”; when we do not find
sufficient evidence against H;, we say that we “do not reject H;”.)

p-value (probability value) the probability of obtaining a test statistic value more
supportive of H, than the test statistic value actually
observed, under the assumption Hy is true

Four Steps in a Hypothesis Test

Step 1: State the null and alternative hypotheses, and choose a significance level.
Step2:  Collect data, and calculate the value of an appropriate test statistic.
Step 3:  Define the rejection region, decide whether or not to reject the null

hypothesis, and obtain the p-value of the test.

State the results (which should include the observed test statistic value,
the tabled value which defines the rejection region, the conclusion, and
the p-value), and perform any further analysis which may be required.
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[image: image2.png]20-1 Use Table A.2 to obtain each of the following:

Zo0s

Zo.025

Zy.005




[image: image3.png]20-2 Recall that the randInt( function on the TI-84 calculator generates random

integers. We can simulate a fair coin toss by randomly generating the integers

zero (0) and one (1), and letting zero represent tails and one represent heads.

One random toss of the coin can be simulated by pressing [MATH| 450 2|1

|) | [ENTER] . If this simulation truly represents a fair coin toss, then the

population proportion of heads (1s), denoted X, should be equal to 0.5. A 0.05
significance level is chosen for a hypothesis test to see if there is any evidence

that the population proportion of heads (1s) is different from 0.5. Suppose

that in 120 simulated tosses of the coin, 47 heads are observed. (Note: This is

the same as the hypothesis test considered in Class Exercise 19-1(d).)

(a) Complete the four steps of the hypothesis test by completing the table titled

Hypothesis Test About the Simulated Coin Toss. In Step 2, do the following:

First, store the sample proportion of heads (7) in a variable named P on the

TI-84 calculator by pressing 47 | + | 120 |[STO»| |JALPHA| [P] [ENTER] .
Then, store the z statistic in a variable named Z by pressing | ( | |JALPHA|

=105} || =] [20d [ [V] 0.5 [x | [(|1][=]0.5])][=]120 )| |STO»
ALPHA| [Z] [ENTER] .

[P]




[image: image4.png]Hypothesis Test About the Sinmlated Coin Toss

Step 3




[image: image5.png](b) Verify that the sample size is sufficiently large for the z statistic to be
appropriate (previously done in Class Exercise 19-1(c)).

(¢) Considering the results of the hypothesis test, decide which of the Type I or
Type II errors is possible, and describe this error.

(d) Decide whether H, would have been rejected or would not have been rejected
with each of the following significance levels: (i) o = 0.01, (it) o = 0.10.

(e) What would be an appropriate graphical display for the data used in this
hypothesis test?
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generate and store a random sample of # = 120 simulated coin tosses by
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20-3 The FORBES DATA from Class Exercises for Unit #21 is to be used in a study
of the best small firms. A 0.01 significance level is selected to see if there is any
evidence that the mean salary for the CEOs 1s different from 300 thousand
dollars. Treating the firms listed as a simple random sample of the best small
firms, we find that the sample mean CEO salary (%) is 400.8 thousand dollars.

(a) Complete the first step of the hypothesis test by stating Hy and H,, and
identifying the chosen significance level.

(b) What prevents us from calculating a z test statistic based on (%) in the same
way we calculate the 7 test statistic based on p ?
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