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S-Plus Sup. 6.6

Example: Goblet data in S-Plus

Below are the steps for the analysis:

1. The data can be brought into S-Plus and w1, w2, w4, w5, w6 can be created using similar methods as discussed in Chapters 3 and 5.  See goblet.sdd

2. The FA can be performed by selecting STATISTICS > MULTIVARIATE > FACTOR ANALYSIS to bring up the Factor Analysis window.

3. Below are the different options used 
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Note that other methods of estimation and rotation are available.
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Note that weighted least squares can be used for the scoring.
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4. After selecting OK, output was created: 

Report window: 


*** Factor Analysis ***

Sums of squares of loadings:

 Factor1  Factor2 

 2.43765 1.481562

The number of variables is 5 and the number of observations is 25 

Test of the hypothesis that 2 factors are sufficient

versus the alternative that more are required:

The chi square statistic is 4.66 on 1 degree of freedom.

The p-value is 0.0308 

Component names:                                                                            

 "loadings" "uniquenesses" "correlation" "criteria" "factors" "dof" "method" "center" "scale" "n.obs" "scores" "call"

Call:

factanal(x =  ~ w1 + w2 + w4 + w5 + w6, factors = 2, method = "mle", data = goblet, scores = T, type = "regression", rotation = "varimax", na.action = na.omit, control = list(iter.max = 20, unique.tol = 0.0001
))

Importance of factors:

                 Factor1   Factor2 

   SS loadings 2.4376503 1.4815621

Proportion Var 0.4875301 0.2963124

Cumulative Var 0.4875301 0.7838425

The degrees of freedom for the model is 1.

Uniquenesses:

        w1        w2     w4        w5        w6 

 0.1601852 0.1053014 4e-010 0.3075734 0.5077291

Loadings:

       Factor1     Factor2 

w1  0.90867451  0.11885585

w2  0.94549535  0.02717173

w4  0.46640400  0.88457182

w5  0.70668326  0.43934534

w6 -0.03264216  0.70086048

Notes: 

· The uniqueness is 
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.  The communalities can be found by using this relation: 
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· “SS loadings” gives the sum of the squared loadings for each factor.  For example, 0.908674512+…+
(-0.03264216)2 = 2.4377.  Remember the large values denote more the squared factor loadings are close to 0 or 1 (see Varimax method).  
· “Proportion Var” gives the proportion of the variance explained by each factor, and the “Cumulative Var” gives the cumulative proportion of variance explained.  This is smaller than in the PCA because the FA is more interested in explaining the correlation structure of the data rather than just the variance.  
· The degrees of freedom is [(p-m)2 – p – m]/2 = [(5-2)2 – 5 – 2]/2 = 1.  
· The final loadings after the Varimax rotation are given in the “Loadings” table.  
Data frame with the scores: 
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Two plots (goblet_plots_FA.sgr):
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For a discussion of FA in S-Plus, see the S-Plus Guide to Statistics, Vol 2 Chapter 2 for Factor Analysis.  

( 2003 Christopher R. Bilder
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