14.5.3

Estimation and Hypothesis Testing with Minitab

In this worksheet we shall use the data input in Worksheet 14.5.1, Merlin1.mtw, as our population XE "population" . We shall calculate its summary statistics, and use it as a population to provide a random sample from which we shall estimate the population parameters and then test various hypotheses about that population (conveniently forgetting that we actually know the true values for the population!).

5.3.1
Open Minitab and your file, Merlin1.mtw, saved in Worksheet 14.5.1.  If you have not saved the data turn back to that section and type it in.

With your cursor in the worksheet File / Open Worksheet  and select Merlin1
5.3.2
Calculate the summary statistics for all the ages and look at their graphical descriptions:


Stat / Basic statistics / Display Descriptive statistics / AGE


Make a note of the mean value.




37.75
5.3.3
Take a random sample of 10 cases:


Calc / Random data / Sample from Columns  Type 10 in Samples rows, click in the box underneath and select AGE.  Store samples in C3. Check in your data window and label column 3 Sample1.

5.3.4
Test your sample for normality:  Note: all work with a sample so answers differ
Stat / Basic Statistics / Normality Test / Kolmogorov-Smirnov / Select Sample1 as variable


variable" [image: image1.wmf]S
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The P-value at the end gives the probability that the population XE "population"  is normal. 

· What is your value?






. 0.203. . . . . 

 
You will probably find that it is over 0.05 so the data can be considered to be normally distributed.

5.3.5
Find a confidence interval for the mean of all the ages:


Stat / Basic Statistics / Graphical Summary / Select Sample1 

· Does this interval include the mean age found in Task 2?
Yes
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Repeat, changing the confidence interval to 90%.  Compare the two intervals.
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95% interval wider as we need more confidence in it.

5.3.6
Forgetting that we actually know the true value of the population XE "population"  mean, test the hypothesis that the mean age of all the employees is 50.


Stat / Basic Statistics / 1-Sample t / Select Sample1 for the variable XE "variable" , test the mean of 50, leaving the alternative hypothesis in the options as not equal. 

One-Sample T: Sample1 

Test of mu = 50 vs not = 50

Variable   N     Mean    StDev  SE Mean        95% CI            T      P

Sample1   10  36.1000  15.0514   4.7597  (25.3329, 46.8671)  -2.92  0.017


The P-value gives the probability that the null hypothesis of 50 years is correct.  

· State this value







0.017. . . . . .


You will probably find that this is lower than 0.05.


Repeat for 40 years.  

One-Sample T: Sample1 

Test of mu = 40 vs not = 40


Variable   N     Mean    StDev  SE Mean        95% CI            T      P

Sample1   10  36.1000  15.0514   4.7597  (25.3329, 46.8671)  -0.82  0.434
· State this value







0.434. . . . . .


You will probably now find that it is higher than 0.05 so 40 is acceptable as a claim for the mean age of the population XE "population"  at 5% significance.

5.3.7
In a new column, C4, Type 1 in rows 1 to 30 and 2 in rows 31 to 60.  Label the column Sex.

We shall assume that the first 30 employees are male and the last 30 female. 

Take a new sample of 20 (see Task 3 if uncertain) selecting AGE and SEX as the columns and store the data in the next two unused columns to give a large enough sample from each sex. Label these two new columns Age2 and Sex2
5.3.8
Calculate separate confidence intervals and see if they overlap.


Stat / Basic Statistics / Graphical summary / Select AGE2 for Variables, tick By variable XE "variable"  and select SEX2.


Produce  95% confidence intervals.
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· Do the intervals overlap? 






. . Yes. . . . .

· What does this mean? Mean ages for the whole workforce could be the same.

5.3.9
Carry our a two sample t test to see if the males and females in the whole population XE "population"  have the same mean ages.

Stat / Basic Statistics / 2-Sample t / Samples in one column / Samples AGE2 / Subscripts SEX2.

Two-sample T for Age2

Sex2   N   Mean  StDev  SE Mean

1      7   43.9   12.6      4.8

2     13  35.38   8.25      2.3

Difference = mu (1) - mu (2)

Estimate for difference:  8.47253

95% CI for difference:  (-3.70290, 20.64795)

T-Test of difference = 0 (vs not =): T-Value = 1.60  P-Value = 0.147  DF = 8

The P-value on the last line gives the probability that there is no difference between the means. 

· State this value.







. . . . .0.147 .

· What do you conclude?
Mean ages for the whole workforce could be the same 

5.3.10Carry out a non-parametric test. (The two groups need to be in different columns.)


Data / Sort / Sort column / AGE2 SEX2 / By column SEX2 / Store sorted data in original columns.

Copy and paste the male ages into C7 and the female ages into C8. Label these MAge and FAge.


Stat / Nonparametrics / Mann-Whitney / First Sample MAge / Second Sample FAge
Mann-Whitney Test and CI: FAge, MAge 

       N  Median

FAge  13   39.00

MAge   7   40.00


Point estimate for ETA1-ETA2 is -7.00

95.2 Percent CI for ETA1-ETA2 is (-17.99,2.01)

W = 119.0


Look at the confidence interval. Could the population means be the same?  . . . Yes. . . .


Why?  . . . . . . . . . . . . . . The interval includes zero, so there may be no difference.
5.3.11Save this updated file as Merlin3.mtw on your preferred storage.


File / Save Current Worksheet as  Merlin3.mtw
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