[image: image1.png]Class Exercises for Unit #26
TI-84 Calculator Lists to be Created: FHTRT
Previously Created Lists to be Used: MHTRT, HLAR

Definitions

estimation of a parameter employed when we have no hypotheses or hypothesized
values

point estimation  the use of the value of a statistic to estimate a parameter
Examples are (1) usingP to estimate .,
(2) using ¥ to estimate ju,

(3) using s to estimate G .

interval estimation the use of an interval of values (often based on a statistic and a
standard error) to estimate a parameter

confidence interval an interval estimate together with a corresponding probability;
the probability represents the chance that the interval actually
contains the parameter being estimated and is called the
confidence level.

The most commonly chosen confidence levels are 90%, 95%, and 99%.




[image: image2.png]The z and £ statistics in hypothesis tests involving proportions and
means are essentially of the form statistic — hypothesized parameter

standard error
and are compared to an appropriate tabled value.

Confidence intervals involving proportions and means are essentially
of the form  statistic + (tabled value)(standard error) .

Hypothesis tests may be one-sided or two-sided, but confidence
intervals are two-sided (except for rare occasions).

Confidence intervals are of interest
(1) when we have no hypotheses or hypothesized values,
(2) as a follow up analysis to a hypothesis test.

For a given sample size, increasing the confidence level increases the

confidence interval length, and decreasing the confidence level
decreases the confidence interval length.

For a given confidence level, increasing the sample size tends to
decrease the confidence interval length, and decreasing the sample
size tends to increase the confidence nterval length.




[image: image3.png]26-1 Class Exercise 22-1 concemed a hypothesis test about the proportion of Montana
residents who thought their personal financial status in May 1992 was "worse
than a year ago”. Among 208 randomly selected Montana residents, 61 said that
their personal financial status was worse. From the results of the hypothesis test,
we concluded that the proportion of Montana residents who thought their
personal financial status was worse is less than 0.4.

(a) Considering the results of the hypothesis test, why would a confidence interval
be of interest?

Rejecting the Hy only suggests that the proportion is less than 0.4; a
confidence interval would provide a more precise statement about the
proportion.

(b) Find and interpret a 95% confidence interval for the proportion of Montana
residents who thought their personal financial status in May 1992 was "worse
than a year ago". Try two ways to obtain the confidence interval on the TI-84
calculator by first using the formula and then using the 7-PropZint option:

(1) First, store the sample proportion (%) in a variable named P by pressing 61
|+ 208 |[STOW| JALPHA| [P] [ENTER]|. Then, obtain the lower limit of the
confidence interval by pressing |ALPHA| [P] || 1.960 | x || 2nd | [ V ]
ALPHA| [P] | x || (] 1]|—|]ALPHA| [P] ) |]|=]208]) | [ENTER|.

Finally, obtain the upper limit of the confidence interval by pressing | 2nd

[ENTRY] to redisplay the formula for the lower limit, moving the cursor on

top of the first minus sign, and pressing | + | [ENTER] .





[image: image4.png](2) Look at the options displayed after pressing |[STAT| » . Select the

1-PropZInt option, then, enter the count from the data (61), enter the sample
size (208), enter the confidence level (0.95), and finally choose to calculate
the results.

(c¢) How would a 90% confidence interval be different from the one found in part
(®)?

(d) How would a 99% confidence interval be different from the one found in part
(b)?

(e) How would the confidence interval in part (b) most likely have been different
if it had been based on a simple random sample of 400 Montana residents
(instead of the actual sample size of 208)?




[image: image5.png]26-2 The METABOLISM DATA from Class Exercises for Unit #22 is to be used in
a study concemning the mean heart rate of females. The females of the
METABOLISM DATA are to be treated as a simple random sample.

(a) Find and interpret a 99% confidence interval for the mean heart rate of females.
Try two ways to obtain the confidence interval on the TI-84 calculator:

(1) First, suppose you are given that the mean and standard deviation for the 65
heart rates of females are respectively 74.154 beats per minute and 8.105
beats per minute. Look at the options displayed after pressing [STAT| » .
Select the TTnterval 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 sample mean (74.154), enter the sample standard
deviation (8.105), enter the sample size (65), enter the confidence level
(0.99), and finally choose to calculate the results.

(2) Now, suppose you are given the raw data, that is, the list of 65 female heart
rates (which you should have stored in a list named FHTRT). Look at the
options displayed after pressing [STAT| » B . Select the TInterval 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, then, enter the name of
the list containing the data (FHTRT) by pressing | 2nd | [LIST] and selecting
the list name FHTRT, make certain that the frequency option is set to 1

(one), enter the confidence level (0.99), and finally choose to calculate the
results.




[image: image6.png](b) How are the limits of the confidence interval in part (a) related to a hypothesis
test of Hy: u =72 vs. H: p# 72 with « =0.01?

(¢) How would each of a 90% confidence interval and a 95% confidence interval
be different from the one found in part (a)?

(d) How would the confidence interval in part (a) most likely have been different
if it had been based on a simple random sample of 40 females (instead of the
actual sample size of 65)?




[image: image7.png]26-3 Class Exercise 25-1 concemed a hypothesis test about the difference in
proportion of survivors between male and female passengers. We treated the
male and female passengers of the TITANIC DATA from Class Exercises for
Unit #8 as two independent simple random samples of male and female
passengers, and we found that among 869 male passengers and 447 female
passengers aboard the Titanic, 175 male passengers survived, and 324 female
passengers survived. From the results of the hypothesis test, we concluded that
the proportion of survivors was different for male and female passengers, and
that the proportion was higher for females than for males.

(a) Considering the results of the hypothesis test, why would a confidence interval
be of interest?

(b) Find and interpret a 99% confidence interval for the difference in the
proportion of survivors between male and female passengers. Try this on the
TI-84 calculator as follows:

Look at the options displayed after pressing |[STAT| » B . Select the
2-PropZint option, then, enter the count for males from the data (175), enter
the sample size for males (869), enter the count for females from the data
(324), enter the sample size for females (447), enter the confidence level
(0.99), and finally choose to calculate the results.




[image: image8.png](c¢) How are the limits of the confidence interval in part (b) related to the
hypothesis test of Hy: A, — Az = 0 with o = 0.01 in Class Exercise 25-1?

(d) How would the confidence interval in part (b) most likely have been different
if it had been based on two simple random samples each of size 100 (instead of
the actual sample sizes of 869 males and 447 females)?




[image: image9.png]26-4 The METABOLISM DATA from Class Exercises for Unit #22 is to be used
in a study concerning a possible difference in mean heart rate between males
and females. The males and females of the METABOLISM DATA are to be
treated as two independent simple random samples.

(a) Find and interpret a 90% confidence interval for the difference in mean heart
rate between males and females; use the confidence interval based on the
separate £ statistic. Try two ways to obtain the confidence interval on the
TI-84 calculator:

(1) First, suppose you are given that the mean and standard deviation for the
65 heart rates of males are respectively 73.369 beats per minute and
5.875 beats per minute, and that the mean and standard deviation for the
65 heart rates of females are respectively 74.154 beats per minute and
8.105 beats per minute. Look at the options displayed after pressing

STAT| » » . Select the 2-SampTInt 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 (73.369),
enter the sample standard deviation for males (5.875), enter the sample
size for males (65), enter the sample mean for females (74.154), enter the
sample standard deviation for females (8.105), enter the sample size for
females (65), enter the confidence level (0.90), enter No for the “Pooled”
option, and finally choose to calculate the results.




[image: image10.png](2) Now, suppose you are given the raw data, that is, the list of 65 male heart
rates (which you should have stored in a list named MHTRT) and the list
of 65 female heart rates (which you should have stored in a list named
FHTRT). Look at the options displayed after pressing |[STAT| » b .
Select the 2-SampTint 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, then, enter the name of the list containing the data for males
(MHTRT) by pressing | 2nd | [LIST] and selecting the list name MHTRT,
enter the name of the list containing the data for females (FHTRT) by
pressing | 2nd | [LIST] and selecting the list name FHTRT, make certain
that both frequency options are set to 1 (one), enter the confidence level

(0.90), enter No for the “Pooled” option, and finally choose to calculate
the results.




[image: image11.png](b) How are the limits of the confidence interval in part (a) related to a hypothesis
test of Hy: p, — pe = 0 vs. Hy: py — pp # 0 with o = 0.10?

(¢) How would each of a 95% confidence nterval and a 99% confidence interval
be different from the one found in part (a)?

(d) How would the confidence interval in part (a) most likely have been different
if it had been based on two simple random samples each of size 100 (instead
of the actual sample sizes of 65 males and 65 females)?

26-5 The FOOTBALL DATA from Class Exercises for Unit #7 is to be used to obtain
a 90% confidence interval for the mean difference in kicking distance between
the football filled with helium and the football filled with air. (The data for the
distances traveled by the football filled with air and the football filled with
helium should be stored respectively in lists named AIR and HELI on your TI-84
calculator, and the differences resulting from subtracting the "air" distance from
the "helium" distance should be stored in a list named HLAR.).




[image: image12.png](a) Should a one sample confidence interval or a two sample confidence interval
be used? Why?

(b) Find and interpret the 90% confidence mterval. (The previously created list
HLAR can be used.)

(c¢) What do the limits of the confidence interval in part (b) suggest about the
difference in kicking distance between the football filled with helium and the

football filled with air?
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