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Cmd> eigs <- eigen(r); eigs$values
(1)      2.9773     0.81302     0.65535     0.29061     0.26371

Cmd> Lhat_pc <- eigs$vectors[,run(m)] *\
sqrt(eigs$values[run(m)]')

Cmd> Lhat_pc # unrotated loading matrix
           (1)         (2)
Y1     0.65674     0.23525
Y2     0.55496     0.76752
Y3    -0.88329     0.16769
Y4    -0.86356     0.17873
Y5     0.84385    -0.32942

Cmd> Lhat_pc' %*% Lhat_pc # diagonal matrix of m eigenvalues
            (1)         (2)
(1)      2.9773 -8.1715e-17
(2) -8.1715e-17     0.81302

Cmd> scores_pc <- \
standardize(y) %*% Lhat_pc %*% solve(Lhat_pc' %*% Lhat_pc)

Cmd> head(scores_pc,3) # unrotated estimated factor scores
            (1)         (2)
(1)    -0.71819    -0.67613
(2)    -0.83434    -0.92947
(3)    -0.82209      1.2269

Cmd> Lhat_pc_rot <- \
 rotation(Lhat_pc,method:"quartimax",kaiser:T)

Cmd> Lhat_pc_rot # rotated factor loadings
           (1)         (2) 
Y1     0.56238     0.41277
Y2     0.31304     0.89391
Y3    -0.89444   -0.091162
Y4    -0.87867   -0.074957
Y5     0.90275   -0.075098

Cmd> scores_pcrot <- standardize(y) %*% Lhat_pc_rot %*% \
 solve(Lhat_pc_rot' %*% Lhat_pc_rot)

Cmd> head(scores_pcrot,3) # rotated estimated factor scores
            (1)         (2)
(1)    -0.49556    -0.85286
(2)    -0.53463     -1.1288
(3)     -1.1378     0.94151
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Cmd> facanal(r,m,method:"mle",rotation:"quartimax")
Convergence in 26 iterations by criterion 2
estimated uniquenesses:
          Y1          Y2          Y3          Y4          Y5
     0.72178  1.5031e-06      0.2457     0.30368     0.29364
quartimax rotated estimated loadings:
      Factor 1    Factor 2
Y1     0.51052      0.1326
Y2     0.39154     0.92016
Y3    -0.86747   -0.042402
Y4     -0.8327   -0.054116
Y5     0.83799   -0.064357
minimized mle criterion:
(1)   0.0035949

Cmd> rhohat_mle <- LOADINGS %*% LOADINGS' + dmat(PSI)

Cmd> betahat_reg <- solve(rhohat_mle, LOADINGS);betahat_reg
      Factor 1    Factor 2
Y1    0.069041   -0.029377 Coefficients to compute
Y2    0.028727      1.0745 estimated rotated factor
Y3    -0.37938     0.16143 scores
Y4     -0.2926      0.1245
Y5     0.32341    -0.13761

Cmd> scores_reg <- standardize(y) %*% betahat_reg

Cmd> list(scores_reg)
scores          REAL   100   2     (labels)

Cmd> scores[run(10),] # estimated rotated scores for cases 1-10
(1)     -0.56509     -1.0167
(2)     -0.42147    -0.30271
(3)     -0.96222     0.82245
(4)      -2.1753      1.7447
(5)       1.3287    -0.23539
(6)     0.021364     -1.3216
(7)       1.0515       1.036
(8)     -0.10595      1.3347
(9)      -0.6242    -0.65937
(10)      1.9332      1.5097

8



Statistics 5401                                                   Lecture 31                                                November 18, 2005

Cmd> plot(scores_reg[,1],scores_reg[,2],symbols:"\11",\
xlab:"Factor 1", ylab:"Factor 2",\
title:"MLE Factor scores estimated by regression method")
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Cmd> solve(r,LOADINGS)
      Factor 1    Factor 2
Y1    0.069041   -0.029377
Y2    0.028727      1.0745
Y3    -0.37938     0.16143 Same as before
Y4     -0.2926      0.1245
Y5     0.32341    -0.13761
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Cmd> deltahat <- LOADINGS' %*% dmat(1/PSI) %*% LOADINGS

Cmd> solve(delta)
          Factor 1  Factor 2
Factor 1  0.003507 -0.005517
Factor 2 -0.005517  0.009226

Cmd> betahat_ls <- betahat_reg %*% (dmat(2,1)+solve(deltahat))

Cmd> betahat_ls # coeffs for computing LS factor estimates
      Factor 1    Factor 2
Y1    0.079322   -0.033752
Y2   -0.025299      1.0975
Y3    -0.43588     0.18547
Y4    -0.33617     0.14304
Y5     0.37157    -0.15811

Cmd> scores_ls <- standardize(y) %*% betahat_ls

Cmd> head(scores_ls[run(10),],5) # Weighted LS scores
        Factor 1    Factor 2
(1)      -0.5818     -1.0096
(2)     -0.45837    -0.28701
(3)      -1.1277     0.89285
(4)      -2.5432      1.9012
(5)       1.5088    -0.31204O�����	�������������������	�!	����� ���	�Y���	��I
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Cmd> plot(scores[,1],scores_ls[,1],symbols:"\1",\
title:"Least squares scores vs regression, factor 1",\
xlab:"Least squares scores", ylab:"Regress scores")

Cmd> plot(scores[,2],scores_ls[,2],symbols:"\1",\
title:"Least squares scores vs regression, factor 2",\
xlab:"Least squares scores", ylab:"Regress scores")

��!	����� ��*����	��W	�����'X�
Cmd> plot(scores_pcrot[,1],scores_regs[,1],symbols:"\1",\

title:"Regression scores vs PC, factor 1",\
xlab:"PC scores", ylab:"Regression scores")

Cmd> plot(scores_pcrot[,2],scores_regs[,2],symbols:"\1",\
title:"Regression scores vs PC, factor 2",\
xlab:"PC scores", ylab:"Regression scores")
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