Stat 440/540  Pollution data.  Principal component regression

Welcome to Minitab, press F1 for help.

Entering data from file: C:\DOCUMENTS AND

SETTINGS\GHUERTA\DESKTOP\POLLUTION.TXT

45 rows read.

MTB > names c1 'x1' c2 'x2' c3 'x3' c4 'x4' c5 'x5' c6 'x6' c7 'x7' c8 'x8' c9 'x9' c10 'x10' c11 'y'

MTB > PCA c1-c10;

SUBC>   NComponents 10;

SUBC>   Scores c12-c21.

Principal Component Analysis: x1, x2, x3, x4, x5, x6, x7, x8, x9, x10 

Eigenanalysis of the Correlation Matrix

Eigenvalue  3.8319  2.0227  1.4256  0.9831  0.5733  0.4306  0.3289  0.2222

Proportion   0.383   0.202   0.143   0.098   0.057   0.043   0.033   0.022

Cumulative   0.383   0.585   0.728   0.826   0.884   0.927   0.960   0.982

Eigenvalue  0.1058  0.0760

Proportion   0.011   0.008

Cumulative   0.992   1.000

Variable     PC1     PC2     PC3     PC4     PC5     PC6     PC7     PC8

x1         0.330   0.024  -0.477  -0.186  -0.066  -0.678   0.122  -0.181

x2         0.281  -0.392  -0.316   0.074   0.474   0.292   0.402   0.166

x3         0.370  -0.330  -0.150   0.010   0.032   0.012  -0.813  -0.055

x4        -0.348   0.124  -0.476  -0.338  -0.222  -0.040   0.079   0.040

x5         0.324   0.322   0.435   0.137  -0.078  -0.342   0.046   0.212

x6        -0.256  -0.489   0.303   0.002  -0.009  -0.206   0.126  -0.686

x7        -0.378  -0.095  -0.026   0.365   0.530  -0.512  -0.089   0.284

x8        -0.164   0.157  -0.371   0.768  -0.288   0.110  -0.078  -0.185

x9         0.440  -0.123   0.024   0.322  -0.231  -0.029   0.349  -0.096

x10       -0.142  -0.575   0.062   0.018  -0.545  -0.138   0.052   0.544

Variable     PC9    PC10

x1        -0.217   0.264

x2        -0.294  -0.278

x3         0.102  -0.238

x4         0.256  -0.631

x5        -0.297  -0.570

x6        -0.121  -0.246

x7         0.287  -0.017

x8        -0.288  -0.055

x9         0.707  -0.050

x10       -0.151   0.089

MTB > names c12 'PC1' c13 'PC2' c14 'PC3' c15 'PC4' c16 'PC5' c17 'PC6' c18 'PC7' c19 'PC8' c20 'PC9' c21 'PC10'

MTB > names c12 'PC1' c13 'PC2' c14 'PC3' c15 'PC4' c16 'PC5' c17 'PC6' c18 'PC7' c19 'PC8' c20 'PC9' c21 'PC10'

MTB > Regress C11 10 c12-c21;

SUBC>   GFourpack;

SUBC>   RType 2;

SUBC>   Constant;

SUBC>   Brief 2.

 Regression Analysis: y versus PC1, PC2, ... 
The regression equation is

y = 15.0 + 1.95 PC1 - 0.664 PC2 - 0.834 PC3 - 0.368 PC4 - 0.436 PC5 + 1.52 PC6

    + 1.31 PC7 + 0.050 PC8 - 0.039 PC9 - 1.72 PC10

Predictor     Coef  SE Coef      T      P

Constant   14.9978   0.2503  59.93  0.000

PC1         1.9494   0.1293  15.08  0.000

PC2        -0.6639   0.1780  -3.73  0.001

PC3        -0.8339   0.2120  -3.93  0.000

PC4        -0.3684   0.2553  -1.44  0.158

PC5        -0.4361   0.3343  -1.30  0.201

PC6         1.5170   0.3857   3.93  0.000

PC7         1.3071   0.4413   2.96  0.006

PC8         0.0503   0.5369   0.09  0.926

PC9        -0.0391   0.7782  -0.05  0.960

PC10       -1.7229   0.9183  -1.88  0.069

S = 1.67883   R-Sq = 89.5%   R-Sq(adj) = 86.3%

Analysis of Variance

Source          DF       SS      MS      F      P

Regression      10  812.522  81.252  28.83  0.000

Residual Error  34   95.827   2.818

Total           44  908.350

Unusual Observations

Obs   PC1       y     Fit  SE Fit  Residual  St Resid

 28  0.15  12.000  15.144   0.975    -3.144     -2.30R

 32  0.26  22.400  19.017   1.245     3.383      3.01R

R denotes an observation with a large standardized residual.
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