[image: image1.png]Class Exercises for Unit #24
TI-84 Calculator Lists to be Created: MBDTM, FBDTM
Previously Created Lists to be Used: AIR, HELI

Definitions

standard error a measure of the amount of variation (dispersion) we expect to occur
when using a statistic to estimate a parameter

statistic — hypothesized parameter

The z and £ statistics are of the form
standard error

paired ¢ test about a mean difference

The H, states that the mean difference p, is O (zero).

The H, is a (one-sided or two-sided) statement that the hypothesized value O
(zero) is not correct.
o =0
The test statistic is £, _, =
Sa

Vn

(The quantitative variable is the response variable, and the qualitative
variable whose categories define the pairs is the explanatory variable.)




[image: image2.png]two sample £ test about a difference between means
The H, states that the difference p, —p, is O (zero).

The H, is a (one-sided or two-sided) statement that the hypothesized
difference O (zero) is not correct.

X, - %
A two sample ¢ test statistic is of the form 2
standard error

A separate two sample £ test statistic Ly is available when the variation is not
necessarily the same. (The formula for df is complicated.)

A pooled two sample ¢ test statistic £, ., _, 1s available when the variation is
roughly the same.

One approach is to always use the separate ¢ test and not worry about
whether or not the variation is the same.

(The quantitative variable is the response variable, and the qualitative
variable whose categories define the pairs is the explanatory variable.)




[image: image3.png]24-1 The FOOTBALL DATA from Class Exercises for Unit #7 is to be used in a
study to see if there is any evidence that the mean distance traveled by a football
is larger with helium than with air. A hypothesis test (the same hypothesis test of
Class Exercise 23-2(b)) is to be performed using a 0.10 significance level. The
39 differences will be treated as a simple random sample. (The data for the
distances traveled by the football filled with air and the football filled with
helium should be stored in lists named AIR and HELI on your TI-84 calculator.)

(a) Obtain the differences resulting from subtracting the "air" distance" from the
"helium" distance on your TI-84 calculator by pressing | 2nd | [LIST] , selecting

the list name HELL pressing | — | | 2nd | [LIST], selecting the list name ATR,
and pressing [STOM| | 2nd | [L1] [ENTER| . In order to save these differences

for future use in a list named HLAR, press | 2nd | [L1] |[STO®| | 2nd | |A-LOCK|
[H] [L] [A] [R] [ENTER|. Then, complete the four steps of the hypothesis test
by completing the table titled Hypothesis Test for Class Exercise 24-1. In Step
2, obtain the test statistic on the TI-84 calculator as follows:
Look at the options displayed 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 difference (0), enter the name of the list containing the
data (L1) by pressing | 2nd | [L1] , make certain that the frequency option
is set to 1 (one), enter the proper choice conceming whether the test is one-
sided or two-sided (>), and finally choose to calculate the results.





[image: image4.png](b) Considering the results of the hypothesis test, decide which of the Type I or
Type II errors is possible, and describe this error.

Hypothesis Test for Class Exercise 24-1

Stepl H,
H;:
o=

Step 2

Step 3




[image: image5.png](c) Decide whether H, would have been rejected or would not have been rejected
with each of the following significance levels: (1) o = 0.01 , (i1) & = 0.05 .

(d) Decide which of the following would be best as a graphical display for the data
and say why: (1) multiple box plots, (i1) scatter plot, (ii1) one box plot.

SPSS Qutput for Class Exercise 24-1

Paired Samples Statistics

air_distance
helium_distance

Paired Samples Test

Paired Differences

95% Confidence
Interval of the

Stdl. Error Difference
Mean | Std Deviation | Mean Lower Upper t df Sig. (2-talled)

Pair _air_distance -
1 hefium_gistance -.462 6667 1.100 2687 1.764 -420 38 677
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[image: image7.png]24-2 Do each of the following in order to redo the hypothesis test of Class Exercise
24-1 with the potential outliers removed from the data:

(a) Store the list HLAR to list L1 on the TI-84 calculator.

(b) Create a modified box plot of L1 on the TI-84 calculator, and verify that the
potential outliers among the differences are 14, -13,-12,-12, 14, and 17.

(c¢) Remove the potential outliers (-14, 13,12, -12, 14, 17) from the list L1.
(Note: It will be easier to remove the potential outliers from the list L1, if you
first sort the list L1.)

(d) Store the list L1 to list HLAR2.

(e) Redo the hypothesis test of Class Exercise 24-1 with the potential outliers
removed by completing the four steps of the table titled Hypothesis Test for
Class Exercise 24-2.

(f) Discuss how the results of the hypothesis test with the outliers removed are
different for the 0.10 significance level chosen originally and for significance
levels of 0.01 and 0.05.




[image: image8.png]Hypothesis Test for Class Exercise 24-2

Step 3




[image: image9.png]24-3 The METABOLISM DATA from Class Exercises for Unit #22 is to be used
in a study conducted to see if there is any evidence of a difference in mean
body temperature between males and females. A hypothesis test (the same
hypothesis test of Class Exercise 23-2(a)) is to be performed using a 0.05
significance level. The 65 males and 65 females will be treated as two
independent simple random samples. (The data for the body temperatures of
males and females should be stored in lists named MBDTM and FBDTM on
your TI-84 calculator.)

(a) Subtracting the mean for females from the mean for males, use the separate
two sample 7 test to complete the four steps of the hypothesis test by
completing the table titled Hypothesis Test for Class Exercise 24-3. In Step 2,
you can try two ways to obtain the test statistic on the TI-84 calculator:

(1) Look at the options displayed on the TI-84 calculator after pressing
STAT| » » . Select the 2-SampTTest option, and notice that the first
choice to make is whether the mput will be raw data or sample statistics.
Choose the Stats option; then, enter the sample mean for males (98.1046),
enter the sample standard deviation for males (0.6988), enter the sample
size for males (65), enter the sample mean for females (98.3938), enter
the sample standard deviation for females (0.7435), enter the sample size
for females (65), enter the proper choice conceming whether the test is
one-sided or two-sided (#), enter No for the “Pooled” option, and finally
choose to calculate the results.




[image: image10.png](2) Look at the options displayed on the TI-84 calculator after pressing

STAT| » » . Select the 2-SampTTest option, and notice that the first
choice to make is whether the mput will be raw data or sample statistics.
Choose the Data option, then, then, enter the name of the list containing
the data for males (MBDTM) by pressing | 2nd | [LIST] and selecting the
list name MBDTM, enter the name of the list containing the data for
females (FBDTM) by pressing | 2nd | [LIST] and selecting the list name
FBDTM, make certain that both frequency options are set to 1 (one),
enter the proper choice concerning whether the test is one-sided or two-
sided (#), enter No for the “Pooled” option, 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« = 0.01 , (i1) « =0.10 .




[image: image11.png]d) Does the difference in sample mean body temperature between males
p. y temp
(98.1046) and females (98.3938) 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) scatter plot, (i1) multiple box plots, (ii1) box plot.

(f) Optional: Verify that the pooled two sample ¢ statistic is #,,, = —2.285, and
explain why this is essentially the same as the separate two sample ¢ test.

SPSS Qutput for Class Exercise 24-3
Group Statistics

Std. Error
Sex N Mean Std. Deviation Mean
Body_Temp  Male 65 98.105 .6988 .0867

Female 65 98.394 .7435 .0922





[image: image12.png]Independent Samples Test

Levene's Test for
Equalty of Variances

ttest for Equality of Means

96% Canfidence
Interval of the

Mean | Std Enor Difference
F Sig t df | Sig (-tailed) | Diflerence | Diflerence | Lower | Upper
Body_Ternp _ Equal varances
vt 061 605 | 2285 128 024 - 26892 1286 | -5396 | -0388
Equal variances
ot assumed 2285 | 127510 024 - 26892 1286 | -5396 | -0388
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[image: image13.png]Hypothesis Test for Class Exercise 24-3

Step 3




[image: image14.png]24-4 Do each of the following in order to redo the hypothesis test of Class Exercise
24-3 with the potential outliers removed from the data:

(a) Store the lists MBDTM and FBDTM respectively to lists L1 and L.2,.on the
TI-84 calculator.

(b) Simultaneously create modified box plots of lists L1 and L2 on the TI-84
calculator to verify that there are no outliers among the male body
temperatures, and that 96.4, 96.7, 100.8 are the potential outliers among the
female body temperatures.

(¢) Remove the potential outliers (96.4, 96.7, 100.8) from the list L2. (Note: It
will be easier to remove the potential outliers from the list L2, if you first sort
the list L2.)

(d) Store the list L1 to list MBT2, and store the list L2 to list FBT2.

(e) Redo the hypothesis test (i.e., the separate two sample # test) of Class Exercise
24-3 with the potential outliers removed by completing the table titled
Hypothesis Test for Class Exercise 24-4.

(f) Discuss how the results of the hypothesis test with the outliers removed are
different for the 0.05 significance level chosen originally and for significance
levels of 0.01 and 0.10.




[image: image15.png]Hypothesis Test for Class Exercise 24-4

Step 3
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