14.2.3

    Estimation and Hypothesis Testing with SPSS

In this worksheet we shall use the data input in previous Worksheet 14.2.1, Merlin1.sav, 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!)

2.3.1
Open SPSS and your file, Merlin1.sav, saved in Worksheet 14.2.1.  If you have not saved the data turn back to that section and type it in.

2.3.2
Calculate the summary statistics for all the ages and look at their graphical descriptions:

Analyse / Descriptive Statistics / Descriptives    Select AGE 
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· Make a note of the mean value. . . . . . . . . . . . . . . . . . . . . . . . . . . . .37.75 . . . . . . .

2.3.3
Take a random sample of 10 cases:

Data / Select cases / Random sample of cases / Sample Sample size exactly 10 from the first 60. Leave unselected cases as Filtered.  

Check in your data window and name the filter variable XE "variable"  as Sample1 in Variable View. 


N.B. Different samples will produce differing results.

2.3.4
Check the sample for normality:

Analyse / Nonparametris tests / 1 sample K-S / Select AGE and make sure that Normal is ticked.
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The Assymp. sig. is the probability that the data is normal.  

· What is its value?






. . . . . . . . 0.53 . .


You will probably find that it is over 0.05 and so the population XE "population"  is normally distributed.

2.3.5
Find a confidence interval for the mean of all the ages:

Analyse / Descriptive Statistics / Explore  Select AGE
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Under Descriptives you will find the upper and lower bounds of the 95% Confidence interval for the mean.

· State the 95% confidence interval




. 27.4 to 44.0. . . . . 

· Does this interval include the mean age found in task 2.3.2?
. . . Yes. . . . . . . . . .

2.3.6
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.

Analyse / Compare means / One-Sample T Test  Selecting AGE for the variable XE "variable" , set the test value at 50, leaving the confidence interval at 95%. 
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The ‘Sig. 2 tailed’ gives the probability that the null hypothesis of 50 years is correct.  

· State this value






. . . . . . . . . . 0.004. . 


You will probably find that this is lower than 0.05.


Repeat for 40 years.  
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· State this value






. . . . .0.272 . . . . . . .


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.

· What do you conclude?

That the mean age could be 40 but not 50. . . . .

From the task bar Data / Select cases / All cases / OK.

2.3.7
In a new column Type 1 in rows 1 to 30 and 2 in rows 31 to 60.  Name the column Sex and label 1 = Male, 2 = Female.
Take a random sample of 20 to give a large enough sample from each sex (See task 3). 

Name this new variable as Sample2.

Save this file as Merlin3.

2.3.8
Calculate separate confidence intervals to see if they overlap.


Analyse / Descriptive Statistics / Explore / Select AGE / Factor list SEX    
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· Do the intervals overlap? 





. . . . . Yes. . ..

· What does this mean?


Both mean ages could be the same
2.3.9
Carry out a two sample t test to see if the males and females in the whole population XE "population"  have different mean ages.

Analyse / Compare means / Independent Samples T Test  Select AGE for the Test variable XE "variable" , SEX for the Grouping variable. Define groups 1 and 2, leave the confidence interval at 95%. 
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The Sig. (2-tailed) value on the last line gives the probability that there is no difference between the means.  

· State this value






. . . . . . . .0.847 . . . .

· What do you conclude? There is no difference between the population mean ages


2.3.10Carry out a Mann-Whitney U test to see if the males and females in the whole population XE "population"  have different mean ages if the data were not normally distributed.

Analyse / Nonparametric tests / 2 Independent Samples Select AGE for the Test variable XE "variable" , SEX for the Grouping variable. Test Type: Mann-Whitney.
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The Assymp.Sig. (2-tailed) value on the last line gives the probability that there is no difference between the means.  

· State this value






. . . . . . . . . 0.359. .

· What do you conclude?


Population medians could be the same
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