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Estimating and Comparing Means
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Estimating and Comparing Means
SEM has been primarily used as a set of tools to investigate relationships.  As we know from our study of regression analysis, relationship can be used to compare means.  So, since SEM is a generalization of regression techniques, SEM can also be used to compare means through relationships.

The relationship method of comparing means  Model:  G:\MdbT\P595\AmosMeansEstimated\IndtExample
Data:  G:\ MdbT\P595\AmosMeansEstimated\IndtExample.sav
Simplest Example:  Comparing two independent means. Mean performance of Men vs. Women in an intro statistics course.  Men are Group=1, Women are Group=2

Data matrix:
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The SEM

Raw coefficients
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Standardized coefficients
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FYI- The critical ratio for the regression coefficient is -.55, p = .583.  So performance is not related to Gender.  That is, there is no significant difference between Group means.
The “relationship” method for comparing means, taken from regression analysis, is also called the “Covariate” method.  It’s called this because the variable representing group membership is treated as a predictor or “covariate” in SEM terminology.  Personally, I think the term “relationship” is a better description.
The Separate Means method. 
Model:  G:\MdbT\P595\AmosMeansEstimated\IndtExampleSeparateMeans
Data:  G:\ MdbT\P595\AmosMeansEstimated\IndtExample.sav
Amos and most other SEM programs provide another way of comparing means.

Overview . . .
1)  A multiple-group model is created, in which a path diagram is specified separately for each group.

2)  A general model is applied in which a separate mean value for each group is estimated.

3)  A special model, in which the same mean value for each group is estimated.

4)  The chi-square difference test between the general and special models is used to test the significance of the difference.  If the chi-square is significant, that means that the general model allowing separate means fit significantly better than the special model that required means to be equal, leading to the conclusions that the means must differ significantly.
Independent Groups t Example:  A Two group model comparing Performance between the two groups.
1.  With a blank Amos Input field, double-click on “Group number 1”.  
This opens a “Manage Groups” dialog box.
a.  Type the name of the first group in the box.


b.  For each subsequent group, click on “New” and type the name of the group.


c.  When done specifying group names, click on the “Close” button.
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2.
File -> Data Files . . . -> File Name.  (Follow the steps below carefully.)

a.  Click on [File Name] and identify the data file.


b.  Click on [Grouping Variable] button and click on the name of the variable identifying the groups.


c.  Click on the Group Value button and identify the value for the first group.


d.  Highlight each subsequent group in the Data Files window, and repeat a, b, and c.

3.  Draw the path diagram.  It will be the same for each group.


For an independent samples t, the path diagram will simply be a single rectangle.
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4.  View -> Analysis Properties -> Estimation -> Estimate Means and Intercepts

5.  Right-click on an object -> Object Properties.


a.  click on the “Parameters” tab and uncheck the [All Groups] button.  VERY IMPORTANT.
b.  Click on the “Males” group name.
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c.  Enter a name for the mean of the Male group, e.g., malemean.
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c.  Click on the Females group name, then enter a name for the mean of the Female group, e.g. femmean. The path diagram should look like the following
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6.  Save the file.
7.  Double-click on “Default Model”.


a.  Type “Means Separate” in the Model Name field.
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b.  Click on the New button, then type Means Equal in the Model Name button.
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c.  Type malemean = femmean in the Parameter Constraints field.
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d.  Click on the “Close” button.

8.  Run the model.

Output from Amos
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Note that the chi-square is not significant, indicating that the means are not significantly different.

From the Text output, Chi-square = .260, p = .610.

Note that the test was conducted allowing the variances to be unequal.  

Why, Why, Why?

The Separate means method was much more difficult to carry out than the Relationship method.

Why would anyone do it?
1.  The separate means method is much more flexible.  It can be conducted assuming variances are equal or assuming they’re unequal.  

2.  The separate means method extends quite easily (once you get the hang of specifying the models) to multiple groups.  
Example 2:  Analysis of variance.  (This is designed as an in-class exercise.)
Comparing mean performance in P511 for 3 years. 
SPSS Output
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So, there were no significant differences in mean performance across the 3 years.

The Amos output
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Amos chi-square was .0.1 with df=2, also not significant.
Raw regression coefficient -Difference between means when there are only two groups.





Variance of residuals
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Variance of Group scores





Standardized regression coefficient – r in simple regression
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