14.5.4

Analysis of Variance with Minitab

14.5.4.1  One-way ANOVA

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

     1
Open Worksheet Merlin3 saved while working through the Worksheet 14.5.3.

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

Stat / Basic Statistics / Display Descriptive Statistics AGE 

     3
Carry out a 2-sample t-test on ages grouped by sex.  

Stat / Basic Statistics / 2-Sample t / Samples in one column / Samples AGE 

Subscripts SEX / Options / Alternative not equal 

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

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

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

     4
Stat / ANOVA / One-way / Response AGE / Factor SEX . 

· State the null hypothesis


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

· What is the probability that it is true? . . . . . . . . .  

· What do you conclude?


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

· Look at the confidence interval for the difference.  

Indicate why this leads to the same conclusion   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· Compare with results of Task 3.

     .5
In the first empty column type Jobcat for the heading and the following list of codes (without spaces which are here just to ease checking) 

Type in the codes:   
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
(1 = Clerical, 2 = Management, 3 = Production, 4 = Security )

Save your revised current worksheet as Merlin4

     6
Stat / ANOVA / One-way / Response AGE / Factor JOBCAT.


· 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?   

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

14.5.4.2  Two-way ANOVA

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

We shall now split the ages by both factors simultaneously.

    1
Stat / ANOVA / General Linear Model / Responses AGE / Model JOBCAT, SEX and JOBCAT * SEX 
· 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
Stat / ANOVA / General Linear Model / Responses AGE / Model JOBCAT and SEX 

· State the two null hypotheses
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


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

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


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

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

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

     3
Compare the subgroups graphically

Graph / Barchart / Cluster / Select JOBCAT and SEX

     4
Carry out a chi-square test to see if there is any association between job categories and Sex:  Open file Merlin4
Stat / Tables / Crosstabulations and Chi-Square / For Rows JOBCAT / For columns Columns SEX / Chisquare / Display Chi-Square analysis , Expected Cell Counts

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

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

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

    5
Carry out a two-way Analysis of Variance, without interactions, for the Laboratories and Brand of Peanut Butter as given in Tutorial 8 Question3.

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 Tutorial 8 Question3.

    6
Carry out a two-way Analysis of Variance for the electronics firm data, without interactions, in Tutorial 8  Question 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 Tutorial 8  Question 4.
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