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“Modified LASS Method Suggestion as an additionaPenalty on
Principal Components Estimation — with Application*

Abstract

This research deals with a shrinking method carernes with the principal
components similar to that one which used in the nitiple regression “Least Absolute
Shrinkage and Selection: LASS”. The goal here is tonake an uncorrelated linear
combinations from only a subset of explanatory vadbles that may have a
multicollinearity problem instead taking the whole number say, (K) of them. This
shrinkage will force some coefficients to equal zer after making some restriction on
them by some "tuning parameter" say, (t) which balaces the bias and variance
amount from side, and doesn't exceed the acceptabpercent explained variance of
these components. This had been shown by MSE critan in the regression case and
the percent explained variance in the principal corponents case.
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Variable PC, PC, PC; PC, PGy

X1 -0.1135| 0.6855] -0.2850| 0.2111| -0.1265

Xz -0.3049| 0.03008| 0.6479| -0.2032| 0.1191

X3 -0.4138| -0.1979| 0.1100| -0.3602| 0.1902

X4 -0.1506| 0.5875| 0.3851] -0.1507| -0.2948

Xs -0.2853] 0.1114| 0.1806| 0.6477| 0.5800

Xe -0.4555| 0.0103] -0.3203| -0.1703| 0.0479

Xz -0.3881| 0.1135] -0.4453| -0.2996| 0.2143

Xg -0.3588| -0.2810] -0.0529| 0.4430| -0.2860

Xq -0.3634| -0.2014| 0.0482| 0.1648| -0.6167
Variance (%) 39.0229| 15.2457| 11.0373| 9.9192 | 7.9540
Cumulative Variance(%) | 39.0229| ¢£.Y1A1 | 65.3059| 75.2251| A¥.\V4)
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PCLass | 69.2110| 67.0549| 73.0743| 69.4445| 65.3963| 67.2633| 67.6384] 71.5241| 70.4125
PCuinss | 65.9677| 68.3673| 71.3481| 68.6566| 70.2764| 70.7169| 70.5164| 73.6226| 73.0736
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Variable PC, PC, PC, PC, PCs Z‘aj ‘
j=1

X1 0.000 |0.121 | 0.904 | 0.000 | 0.000 1.025

Xa -0.071 | -0.291 | 0.000 | 1.000 | 0.000 1.362

X3 -0.435 | 0.146 | 0.000 | 0.000 | 0.000 0.581

X4 0.000 | -0.002 | 0.428 | 0.000 | 0.000 0.430

Xs -0.115 | 0.024 | 0.000 | 0.000 | 1.000 1.139

Xs -0.823 | -0.051 | 0.000 | 0.000 | 0.000 0.874

Xz -0.124 | -0.500 | 0.000 | 0.000 | 0.000 0.624

Xg -0.149 | -0.736 | 0.000 | 0.000 | 0.000 0.885

Xg -0.279 | -0.291 | 0.000 | 0.000 | 0.000 0.570
Variance (%) 24.8316| 15.4024| 12.6627| 10.0888| 10.0888 -
Cumulative Variance(%) | 24.8316| 40.2340| 52.8967| 62.9855| Vr..Vv¢y -




LASS 48y by A6¥) dwadd) Loy ) il yall o (5) Jga

=275

5

Variable pc, | pPc, | Pc, | pPc, | Pc Z‘aj ‘
j=1

X, 0.000 | -0.04 | 0.004 | 0000 |0000 | 0.044

X, -0.071 | -0.008 | 0.000 | 0.000 | 1.000 | 1.079

X 20.435 | 0.002 | 1.000 | 0.000 | 0.000 | 1.437

X, 0.000 | -0.007 | 0.000 | 1.000 | 0.000 | 1.007

X -0.115 | -0.035 | 0.000 | 0.000 | 0.000 | 0.150

X, -0.823 | -0.050 | 0.009 | 0.000 | 0.000 | 0.882

X, -0.124 | 0.005 | 0.000 | 0.000 | 0.000 | 0.129

X -0.149 | 0.024 | 0.016 | 0.000 | 0.000 | 0.189

X, 20.279 | -0.997 | 0.016 | 0.000 | 0.000 | 1.292
Variance (%) 26.8956| 11.4307| 11.3434] 10.9273] 10.9271] -
Cumulative Variance(%) | 26.8956| 38.3263| 49.6697| 60.5970| 71.5241 -
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Variable Pc, | P, | PG | PG, | Pos | Dfay]
j=1

X, 0.000 |-0.003 | 0.124 | 0.000 |0.000 | 0.127

X, 0.10L | 0.007 |-0.076 | 1.000 | 0.000 | 1.184

X; 0.425 | -0.035 | 0.010 | 0.000 |0.000 | 0.470

X, 0.000 | 0.000 |-0.00L |0.000 |0.000 | 0.001

Xs 0.000 | 0.006 |0.987 |0.000 |1.000 | 1.993

X, 0.822 | 0.951 | -0.057 | 0.000 |0.000 | 1.830

X, 0.151 | 0.307 | 0.003 | 0.000 |0.000 | 0.461

Xs 0.191 | -0.013 | 0.019 | 0.000 |0.000 | 0.223

Xs 0.272 | -0.009 | -0.041 | 0.000 |0.000 | 0.322
Variance (%) 25.6105] 14.0673| 10.3734| 10.3734] 9.9878 | -
Cumulative Variance(%) | 25.6105] 39.6778| 50.0513] 60.4247| 70.4125] -
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Variable pc, | Pc, | Pc, | Pc, | PC Z‘aj ‘ +Ya,
i =
X, 0.0000 | 0.0491 | 0.8581 | 0.2650 | 0.0000 0.9905
X, -0.2050| -0.4835| 0.0000 | 0.1349 | 1.0000 15586
X -0.4597 -0.3139| 0.0000 | 0.0041 | 0.0000 0.5437
X, 0.0000 | -0.7450| 0.5134 | -0.0069| 0.0000 1.0419
X -0.1686 | -0.1517| 0.0000 | 0.3909 | 0.0000 0.4577
X, -0.6032| 0.0674 | 0.0000] -0.7039| 0.0000 1.1191
X, -0.3803] -0.1861| 0.0000] -0.3101| 0.0000 0.5759
X -0.3106] 0.1081 | 0.0000] -0.0067| 0.0000 0.2668
X, -0.3363| 0.1902 | 0.0000| -0.4084| 0.0000 0.6254
Variance (%) 29.0233| 11.6638| 11.3664] 10.4881] 8.8065
Cumulative Variance(%) | 29.0233| 40.6871| 52.0535| 62.5416| 71.3481
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t=275
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Variable Pc, | PC, | PG | PC, | Pos | Dfaf+Ya
=1 =1
X1 0.0000 | 0.0887 | 0.8580 | 0.0316 | 0.0000 0.8616
X2 -0.2050| 0.3590 | 0.0000 | -0.0627| 0.0000 0.4007
X3 -0.4597| -0.3113| 0.0000 | 0.0105| 0.0000 0.5449
X4 0.0000 | 0.17122| 0.5135 | -0.0052| 0.0000 0.4914
Xz -0.1685| -0.0505| 0.0000 | -0.0259| 1.0000 1.1382
Xe -0.6033| -0.2347| 0.0000| -0.0638| 0.0000 0.6624
Xz -0.3802| -0.3430| 0.0000| 0.0271 | 0.0000 0.5066
Xg -0.3106| -0.6792| 0.0000| -0.1190| 0.0000 0.8403
Xg -0.3363 | -0.3164| 0.0000| -0.9875| 0.0000 1.4142
Variance (%) 27.9057| 15.9472| 10.9297| 10.3719| 8.4681 ---
Cumulative Variance(%) | 27.9057| 43.8529| 54.7826| 65.1545| 73.6226
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t=3.00
5 5 )
Variable PC,; PC, PC; PC, PCy Z‘a] ‘ + Z aj

j=1 j=1

X3 0.0000 | 0.0405 | 0.3487 | -0.1661| 0.0000 0.3530

X, -0.20% | -0.0764| 0.4306 | -0.4047| 0.0000 0.7568

X3 -0.4597| 0.3544 | -0.1347| -0.4628| 0.0000 0.9904

X4 0.0000 | -0.1012| 0.0757 | 0.0346 | 0.0000 0.1143

X5 -0.1685| 0.0435| 0.1914 | -0.0439| 1.0000 1.2580

Xg -0.6032| 0.5325 | 0.7444 | -0.6516| 0.0000 2.0789

X5 -0.3803| 0.7475| 0.2566 | 0.1573 | 0.0000 1.1678

Xg -0.3106| 0.1111 | -0.062 | 0.0008 | 0.0000 0.2985

Xg -0.3364| 0.0026 | 0.0923 | 0.3764 | 0.0000 0.5355
Variance (%) 25.7382| 17.045 | 13.9425| 85378 | 7.8101| = -----
Cumulative Variance(%) | 25.7382| 42.7832| 56.7257| 65.2635| 73.0736] = -----
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