[image: image1.png]Class Exercises for Unit #22
TI-84 Calculator Lists to be Created: MHTRT

Data Sets

METABOLISM DATA

The following data contain the body temperature (BT) in degrees Fahrenheit and heart
rate (HR) in beats per minute recorded with a random sample of males and with a
random sample of females:

Males
BT 93 9.7 99 970 971 971 971 972 973 974 974
HR 70 71 74 80 73 75 82 64 69 70 68

BT 974 974 975 9715 976 976 976 977 978 978 978
HR 72 78 70 75 74 69 73 77 58 73 65

BT 978 979 979 980 980 980 980 980 980 981 981
HR 74 76 72 78 71 74 67 64 78 73 67

BT 982 982 982 982 983 983 984 984 0984 984 985
HR 66 64 71 72 86 72 68 70 82 84 68

BT 985 986 986 986 986 986 96 98T 987 988 0988
HR 71 77 78 83 66 70 82 73 78 78 81
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HR 78 80 75 79 81 71 83 63 70 75

Females
BT 9.4 9.7 98 972 972 974 976 977 977 978 978
HR 69 62 75 66 68 57 61 84 61 77 62

BT 978 979 979 979 980 980 980 980 980 981 982
HR 71 68 69 79 76 87 78 73 89 81 73

BT 982 982 982 982 982 983 983 983 0984 0984 984
HR 64 65 73 69 57 79 78 80 79 81 73

BT 984 984 985 986 986 986 96 98T 987 987 987
HR 74 84 83 82 85 86 77 72 79 59 64

BT 987 987 988 988 988 988 988 988 988 989 99.0
HR 65 82 64 70 83 89 69 73 84 76 79

BT 990 991 991 992 992 993 994 999 1000 1008
HR 81 80 74 77 66 68 77 79 78 77

These data are derived from a data set presented in Mackowiak, P. A., Wasserman, S. 8., and Levine, M. M. (1992),
"A Critical Appraisal of 98.6 Degrees F, the Upper Limit of the Normal Body Temperature, and Other Legacies of
Carl Reinhold August Wunderlich," Journal of the American Medical Association, 268, 1578-1580. Data were
constructed to match as closely as possible the histograms and summary statistics presented in that article.
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one-sided hypothesis test a test designed to identify a difference from a hypothesized
value in only one direction

two-sided hypothesis test a test designed to identify a difference from a hypothesized
value in either direction

statistically significant difference a difference detected by a hypothesis test

clinically significant difference a difference which is judged to be large enough to
have some practical impact

22-1 Class Exercise 1-1 discusses the variables observed in a poll conducted in
May 1992 on randomly selected Montana residents. One of the variables was
"personal financial status at present,” and one of the possible responses that
could be chosen was "worse than a year ago." Suppose we are going to use a
0.05 significance level to perform a hypothesis test to see if there is any
evidence that the proportion of Montana residents who thought their personal
financial status in May 1992 was "worse than a year ago" is less than 0.4.
Among 208 randomly selected Montana residents in the May 1992 poll, 61
said that their personal financial status was "worse than a year ago."




[image: image4.png](a) Complete the four steps of the hypothesis test by completing the table titled
Hypothesis Test for Class Exercise 22-1. In Step 2, you can try two ways to
obtain the test statistic on the TI-84 calculator:

(1) First, store the sample proportion who thought their personal financial
status was worse () in a variable named P by pressing 61 | = | 208
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(2) Look at the options displayed on the TI-84 calculator after pressing
» » . Select the I-PropZTest option; then, enter the hypothesized

STAT

proportion (0.4), enter the count from the data (61), enter the sample size
(208), enter the proper choice concerning whether the test is one-sided or
two-sided (<), and finally choose to calculate the results.
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appropriate.

(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 , (i1) « =0.10 .

(e) Does the difference between the sample proportion and the hypothesized
proportion represent a clinically significant difference? Why or why not?

(f) Decide which of the following would be best as a graphical display for the data
and say why: (1) bar chart or pie chart, (if) scatter plot, (ii1) box plot.
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Step 3




[image: image7.png]22-2 Suppose you are going use a 0.01 significance level to perform a hypothesis
test to see if there is any evidence that the mean heart rate for males is greater
than 72 beats per minute. The 65 males in the METABOLISM DATA will be
treated as a simple random sample of all males. (The data for the male heart
rates should be stored in a list named MHTRT on your TI-84 calculator.)

(a) Complete the four steps of the hypothesis test by completing the table titled
Hypothesis Test for Class Exercise 22-2. In Step 2, you can try three ways to
obtain the test statistic on the TI-84 calculator:

(1) First, obtain the mean and the standard deviation for these 65 male heart

rates by pressing |STAT| » 1

2nd | [LIST], selecting the

list name

MHTRT, and pressing [ENTER| . Then, press | (| [VARS|52|—|, type
the hypothesized mean for the male heart rates in beats per minute, and

|+ || 2nd | [V] [VARS|51

press | )| |=||(]|[VARS|53

1]

(2) Look at the options displayed on the TI-84 calculator after pressing

STAT| » » . Select the T-Test option, and notice that the first choice to

make is whether the input will be raw data or sample statistics. Choose
the Stats option; then, enter the hypothesized mean (72), enter the sample
mean (73.369), enter the sample standard deviation (5.875), enter the
sample size (65), enter the proper choice conceming whether the test is
one-sided or two-sided (>), and finally choose to calculate the results.




[image: image8.png](3) Look at the options displayed on the TI-84 calculator after pressing
STAT| » » . Select the T-Test option, and notice that the first choice to
make is whether the input will be raw data or sample statistics. Choose
the Data option; then, enter the hypothesized mean (72), enter the name
of the list containing the data (MHTRT) by pressing | 2nd | [LIST] and
selecting the list name MHTRT, make certain that the frequency option is
setto 1 (one), enter the proper choice concerning whether the test is one-
sided or two-sided (>), and finally choose to calculate the results.

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

(¢) Decide whether H, would have been rejected or would not have been rejected
with each of the following significance levels: (i) o« = 0.05, (i1) & =0.10 .




[image: image9.png](d) Does the difference between the sample mean heart rate and the hypothesized
mean heart rate represent a clinically significant difference? Why or why not?

(e) Decide which of the following would be best as a graphical display for the data
and say why: (1) bar chart or pie chart, (if) scatter plot, (ii1) box plot.
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Step 3
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