Chapter 14 appendix
Introduction to Inference
Inference is using probability and your data to reach conclusions about population
characteristics (parameters). Here, we are interested in stating conclusions about a
population mean, using sample data (namely, x), in the special case where the population
standard deviation, s, is assumed to be known. In practice, this is almost never the case,
but this assumption allows us to introduce the concepts without also introducing a new
probability distribution.
Two primary types of inference are discussed here. One is the confidence interval,
which gives a range of “reasonable” values for the population mean. Confidence intervals
carry with them a confidence level, which states the proportion of all such intervals that
will contain the true value. The confidence level is often erroneously interpreted as a
probability that a particular interval contains the parameter; that is totally false. Once a
sample has been taken, nothing about the interval is random, and using the language of
probability is wrong. Confidence intervals allow us to use probability to quantify random
sampling error in the margin of error.
The second inference type is the hypothesis test. Tests assume (claim) the population
parameter is a particular value, represented in the null hypothesis. The question of inter
est is whether the sample data support that claim (are reasonable to have occurred if the
claim is true—that is, large P-value) or refute the claim (are unlikely to have happened
if the claim is true—that is, have a small P-value). If the data do not provide enough
evidence against the claim, then we say that the null hypothesis is not rejected (fail to
reject). This is different from saying the claim is true: The data simply failed to show the
claim is wrong.
Inference for the Mean (s Known)
Confidence Interval
Excel

Excel does not have a routine for reporting the lower and upper limits of a confidence
interval for the mean. However, you can use Excel to compute the margin of error,
which can then be subtracted and added to the sample mean to get the confidence
interval.
1.
2.
3.
4.

Click an empty cell in the spreadsheet.
Formulas ➔ More Functions ➔ Statistical
Scroll down the list of functions to find CONFIDENCE.NORM.
In the Alpha box, input a (for example, 0.05) to obtain a 100(1 − a)%
(here, 95%) confidence interval.
5. In the Standard dev box, input the known population standard deviation (s).
6. In the Size box, input the sample size.
7. OK
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Tests of Statistical Significance
To conduct a test of the mean with known population standard deviation, Excel provides
a statistical function that will report the P-value only for a one-sided, greater-than
alternative hypothesis, and only with data.
1.
2.
3.
4.
5.
6.
7.

Click an empty cell in the spreadsheet.
Formulas ➔ More Functions ➔ Statistical.
Scroll down the list of functions to find ZTEST.
In the Array box, input the cell range of the data.
In the X box, input the null hypothesis mean value (μ0).
In the Sigma box, input the known population standard deviation (s).
Click OK to find the P-value, which is reported in the selected cell.

Note: If your alternative hypothesis is a less-than alternative, subtract the reported
P-value from 1 to obtain the appropriate P-value. For a two-sided alternative, if the
reported P-value is less than 0.5, you should double it; otherwise, you should double
(1 − reported P-value).
For more information, see the Excel Video Technology Manuals video Confidence
Intervals: Z 2 with data.
Confidence Intervals
With raw data:
1. Help ➔ Sample Data ➔ Calculators (in the teaching resources section) ➔
Confidence Interval for One Mean
2. Choose Raw Data and click OK.
3. The default type is z; make sure the radio button is there.
4. Select a numeric column in your data set, and click OK
5. Enter the value of sigma.
6. Press enter.
With summarized data:
1. Help ➔ Sample Data ➔ Calculators (in the teaching resources section) ➔
Confidence Interval for One Mean
2. Choose Summary Statistics and click OK.
3. The default type is z; make sure the radio button is there.
4. Enter the sample average, population standard deviation, and sample size in the
labeled boxes.
5. Press enter.
Tests of Statistical Significance
With raw data:
1. Help ➔ Sample Data ➔ Calculators (in the teaching resources section) ➔
Hypothesis test for One Mean
2. Choose Raw Data and click OK.
3. The default type is z; make sure the radio button is there.
4. Select a numeric column in your data set, and click OK.
5. Choose the type of alternative hypothesis.
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6. Enter the value of the hypothesized mean population, standard deviation, and
alpha in the labeled boxes.
7. Press Enter.
Note: You can check the box for “reveal decision” to show the conclusion of the
hypothesis test.
In addition, hypothesis tests for one sample mean may be computed in a more
customary way using the distribution platform:
1. Analyze ➔ Distribution
2. Select a numeric column, and click Y, Columns to enter this variable in the
y role.
3. OK
4. Select the Red Triangle next to the variable name, and select Test Mean.
5. Enter the hypothesized value of the mean, and enter the known population
standard deviation.
6. Click OK.
With summarized data:
1. Help ➔ Sample Data ➔ Calculators (in the teaching resources section) ➔
Hypothesis Test for One Mean
2. Choose Summary Statistics and click OK.
3. Choose the type of alternative hypothesis.
4. Enter the value of the hypothesized mean, sample mean, population standard
deviation sample size, and alpha in the labeled boxes.
5. Press Enter.
The JMP Video Technology Manuals videos Confidence Intervals: Z 2 with data,
Confidence Intervals: Z 2 summarized data, One Mean Test: Z – with data, One Mean
Test: Z 2 summarized data, and Sample Size Computation can help here with additional
explanation and worked examples.
Both confidence intervals and hypothesis tests are done through the Stat ➔ Basic
Statistics ➔ 1-Sample Z dialog.
Minitab

1. Select the correct option, either One or more samples, each in a column or
Summarized data.
2. For raw data, click in the empty variable box. Select the column of interest;
enter the population standard deviation.
3. For summary statistics, enter the sample size (n), sample mean (x), and known
(population) standard deviation, s.
4. The defaults are a 95% confidence level and a “not equal” alternative (two-sided
confidence interval). To change either of these, click Options, change the value
to what is needed for your question, and then click OK.
5. For the confidence interval, click OK.
6. For a hypothesis test, check the box and enter the value of m0, then click OK.
Note: When creating several intervals/tests in the same Minitab session, be careful to
check the options carefully each time. Confidence levels and alternative hypotheses will
change from problem to problem. Read the output headings carefully: Did you get the
analysis you wanted? If not, redo it with the options you actually wanted.
Note: Clicking Graphs in the main dialog box here will allow you to create several
graphs of your data, as discussed in Chapter 1.
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The Minitab Video Technology Manuals videos Confidence Intervals: Z 2 with data,
Confidence Intervals: Z 2 summarized data, One Mean Test: Z – with data, One Mean
Test: Z – summarized data, and Sample Size Computation can help here with additional
explanation and worked examples.
SPSS does not compute confidence intervals or hypothesis tests for one mean when
sigma is known.
Note: See the SPSS technology manual for this chapter for instructions on using SPSS
as a calculator to perform the tests and procedures described here (these use Transform
➔ Compute Variable).
Both confidence intervals and hypothesis tests are calculated through the Statistics ➔
Z ➔ 1-Sample dialog.
1. For “raw data” in a column, click the Columns tab; otherwise, click
Summarized.
2. For raw data, select the column of interest and enter the known standard
deviation.
3. For summarized data, enter the sample size (n), observed sample mean, and
known standard deviation.
4. Select the Confidence Interval tab and enter the desired confidence level, or
Select the Hypothesis Test tab. Enter the hypothesized mean value; select the
type of alternative hypothesis using the pull-down.
5. Click Calculate.
The CrunchIt! Help Video One Sample Z and T Tests can help here with an example.
Confidence Interval
TI-83/-84

to select TESTS.
1. Press STAT
2. Select 7:ZInterval by arrowing down and pressing ENTER , or simply pressing 7 .
3. Select Data (you have entered the actual sample data in a list) or Stats using the
left and right arrows. Press the down arrow.
4. For raw data, enter L1 (or whichever list has your data) as the data location, the
population standard deviation, and the confidence level.
5. For summarized data (you have used Stats), enter the population standard
deviation, the sample mean, the sample size, and the confidence level.
6. Press ENTER with the cursor on Calculate.
Tests of Statistical Significance
1. Press STAT
to select TESTS.
2. Select 1:Z-test by arrowing down and pressing ENTER , or simply pressing 1 .
3. Select Data (you have entered the actual sample data in a list) or Stats using the
left and right arrows. Press the down arrow.
4. Enter the value of the mean under the null hypothesis, and the value of the
population standard deviation.
5. For raw data, enter L1 (or whichever list has your data) as the data location.
6. For summarized data (you have used Stats), enter the sample mean and the
sample size.
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7. Select the desired type of alternative hypothesis using the left and right arrows.
Press the down arrow.
8. Press ENTER with the cursor on Calculate.
The TI Video Technology Manuals videos Confidence Intervals: Z 2 with data,
Confidence Intervals: Z 2 summarized data, One Mean Test: Z – with data, One Mean
Test: Z – summarized data, and Sample Size Computation can help here with additional
explanation and worked examples.
R does not have automatic routines to compute confidence intervals or hypothesis tests
for one mean when sigma is known. You can use pnorm(z) to find P(Z < z) for the
P-value of a test after you have calculated the test statistic.
The R Video Technology Manuals videos Confidence Intervals for a Population
Mean Based on Z, Significance Test for a Population Mean Based on Z, and Sample
Size Computation for Inference on a Population Mean can help here with additional
explanations and worked examples.
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