14.2.4

Analysis of Variance with SPSS

14.2.4.1 One-way ANOVA 

One-way ANOVA can be thought of as an extension to the two-sample t-test.

      1
Open file: Merlin3.sav 

      2
Check by describing the variable XE "variable" , AGE, to be used in this analysis:

Analyse / Descriptive Statistics / Descriptives / AGE 

You should find a mean of 37.75 and a standard deviation of 11.04.

      3
Carry out a 2-sample t-test on AGE grouped by SEX.  (Reminder from last worksheet.)

Analyse / Compare means / Independent Samples T Test / Select AGE for the Test Variable and  SEX as the Grouping Variable, and Define groups: 1 and 2.

· State the mean values for the males and the females         . . . . . . . . . . . . . . . . . . . . .

· The null hypothesis for this test is that the means are the same, i.e. that the difference is zero.  What is the probability that this is true?
 
. . . . . . . . . . . . . . . 

· Assuming equal variances, what do you conclude?   . . . . . . . . . . . . . . . . . . . . . . . . . .    

     4
Analyse / Compare means / One-Way ANOVA / Select AGE as the dependent variable XE "variable"  and SEX as the factor.   

From the Options activate Descriptives for the addition of the separate group means.

· State the null hypothesis


 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· What is the probability that it is true?


             
 . . . . . . . . .  

· What do you conclude?


 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· Look at the confidence interval for each of the means.  

Indicate why these lead to the same conclusion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

· Compare with results of Task 3.

     5
With the next empty column selected in the Variable View input the Job Category of each employee:  Name the variable JOBCAT. Use Job category for the variable label with values: 1 = Clerical, 2 = Management, 3 = Production, 4 = Security (See Worksheet 15.2.1 if unsure of the method.)

Type in the following two rows of codes all down in one column without any spaces:   


4 3 4 1 1   3 3 3 2 1   2 1 1 3 4   1 4 4 2 1   2 1 3 2 3   1 3 3 1 2

1 3 3 3 3   1 1 2 4 1   2 1 1 3 3   1 3 2 3 3   3 1 1 2 3   3 1 3 3 3

Save this updated datafile as Merlin4

     6
Analyse/ Compare means / One-Way ANOVA  Select / AGE as the dependent variable XE "variable"  and JOBCAT as the factor. From the Options activate Descriptives and from Post Hoc Least significant difference. (LSD)

· State the null hypothesis


 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· State the alternative hypothesis

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· What is the probability that the null hypothesis is true?
             
 . . . . . . . . .  

· What do you conclude?


 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· Look at the confidence interval for each of the means.  

Indicate why these lead to the same conclusion.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· Which levels of JOBCATS differ in their mean ages?   

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

14.2.4.2  Two-way ANOVA 

Two-way ANOVA is the simplest extension of One-way ANOVA.

We shall now split AGE by both factors simultaneously.

    1
Analyse / General Linear Model / Univariate / Select AGE as the Dependent Variable and JOBCAT and SEX as the Fixed Factors.  

· State the three null hypotheses
      . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· State the three alternative hypothesis

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· What are the probabilities that each null hypothesis is true?    . . . . . . . . . . . . . . . . . . . . 

· What do you conclude?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Since the interactions are not significant we can just consider the main effects

    2
Analyse / General Linear Model / Univariate  Select AGE as the dependent variable XE "variable"  and JOBCAT and SEX as the factors.  From Model select Custom  Build JOBCAT and SEX into the model and select Main effects (under Build terms)

· State the two null hypotheses

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· State the two alternative hypothesis
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· What are the probabilities that each null hypothesis is true?     . . . . . . . . . . . . . . . . . . . . 

· What do you conclude?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

We can compare our groups graphically using the methods from earlier Worksheets.

     3
Graphs / Bar / Clustered / Define / Category Axis JOBCAT / Define clusters by SEX
         4
Graphs / Interactive / Pie / Clustered / Slice by JOBCAT / Cluster by SEX
    5
Carry out a chi-square test to see if there is any association between job categories and Sex:  


Analyse / Descriptive statistics / Crosstabs / Rows JOBCAT / Columns SEX / Statistics Chi-square / Cells Observed and Expected 

State the null hypothesis ………………………………………………………………….

State the alternative hypothesis…………………………………………………………

What is the probability that the null hypothesis is true………………………………

What do you conclude………………………………………………………………….

    6 
Carry out a two-way Analysis of Variance using a main effects model as in Table 2.4.8 for the laboratories and brands of peanut butter as given in Tutorial Question 8.3.

You will need one column for all the fat contents, another column for the Laboratory codes: 1 = A, 2 = B, etc., and a third for the brands.

Use the output to answer the Tutorial Question 8.3.

    7
Carry out a two-way Analysis of Variance using a main effects model as in Task 2.4.8 for the electronics firm data in Tutorial Question 8.4.

You will need one column for all numbers of monitors produced, another column for the employees: 1 = A, 2 = B, etc., and a third for the times of day.

Use the output to answer the Tutorial Question 8.4.
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