Section 5.9: Multiple Regression in R using LARS

Red shows input, black shows output
bodyfat <- scan("c:/Documents and Settings/Alan Izenman/Desktop/DATA SETS/bodyfat3.txt")

Read 3528 items

dim(bodyfat) <- c(14, 252)

bodyfat.t <- t(bodyfat)

dim(bodyfat.t)

[1] 252  14

bodyfat <- bodyfat.t

x <- bodyfat[,2:14]

y <- bodyfat[,1]
dim(x)

[1] 252  13
dim(y)

[1] 252   1

object1 <- lars(x, y, type=”lasso”, trace=TRUE)
LASSO sequence

Computing X'X .....

LARS Step 1 :    Variable 6     added

LARS Step 2 :    Variable 3     added

LARS Step 3 :    Variable 1     added

LARS Step 4 :    Variable 13    added

LARS Step 5 :    Variable 4     added

LARS Step 6 :    Variable 12    added

LARS Step 7 :    Variable 7     added

LARS Step 8 :    Variable 11    added

LARS Step 9 :    Variable 8     added

LARS Step 10 :   Variable 2     added

LARS Step 11 :   Variable 10    added

LARS Step 12 :   Variable 5     added

LARS Step 13 :   Variable 9     added

Computing residuals, RSS etc .....

 plot(object1, xvar=”norm”, lwd=2, lty="solid", breaks=FALSE, col=1:13)

coeffs <- coef(object1)

coeffs

                 [,1]               [,2]                [,3]               [,4]               [,5]            [,6]

0  0.00000000  0.00000000  0.00000000  0.00000000  0.00000000 0.0000000

1  0.00000000  0.00000000  0.00000000  0.00000000  0.00000000 0.5141172

2  0.00000000  0.00000000 -0.11662196  0.00000000  0.00000000 0.5423406

3  0.01168680  0.00000000 -0.24480963  0.00000000  0.00000000 0.5735328

4  0.03964876  0.00000000 -0.26922938  0.00000000  0.00000000 0.6574546

5  0.04102621  0.00000000 -0.27006789 -0.03270399  0.00000000 0.6668889

6  0.06129829  0.00000000 -0.28137253 -0.35600667  0.00000000 0.7300603

7  0.06103215  0.00000000 -0.28019051 -0.36209866  0.00000000 0.7340130

8  0.06053577  0.00000000 -0.27668000 -0.38211653  0.00000000 0.7442340

9  0.06106177  0.00000000 -0.27411017 -0.39282279  0.00000000 0.7488085

10 0.06187778 -0.03385851 -0.18613741 -0.43434985  0.00000000 0.8200629

11 0.06405938 -0.08260452 -0.07356718 -0.46483728  0.00000000 0.9142185

12 0.06461703 -0.09028759 -0.05529008 -0.47177371 -0.00991885 0.9375624

13 0.06457350 -0.09638287 -0.04393895 -0.47546758 -0.01718468 0.9549972

                    [,7]                [,8]               [,9]          [,10]            [,11]           [,12]         [,13]

0   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000  0.000000

1   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000  0.000000

2   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000  0.000000

3   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000  0.000000

4   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000 -1.047998

5   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000 -1.082412

6   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.3045958 -1.539794

7  -0.004909127 0.000000000 0.00000000 0.0000000 0.00000000 0.3106148 -1.544760

8  -0.019730792 0.000000000 0.00000000 0.0000000 0.01373708 0.3205975 -1.561364

9  -0.031605096 0.009786695 0.00000000 0.0000000 0.01710317 0.3250001 -1.568634

10 -0.090030341 0.103734154 0.00000000 0.0000000 0.07503169 0.3721249 -1.556213

11 -0.157694867 0.214240381 0.00000000 0.1323457 0.15169875 0.4306135 -1.624239

12 -0.175062803 0.235232283 0.00000000 0.1597452 0.16895425 0.4455381 -1.640297

13 -0.188586039 0.248349352 0.01394629 0.1778849 0.18230087 0.4557377 -1.654500

summary(object1)

           Length Class  Mode     

call         5    -none- call     

type         1    -none- character

R2          14    -none- numeric  

RSS         14    -none- numeric  

Cp          14    -none- numeric  

actions     13    -none- list     

entry       13    -none- numeric  

Gamrat      13    -none- numeric  

arc.length  13    -none- numeric  

Gram       169    -none- numeric  

beta       182    -none- numeric  

mu           1    -none- numeric  

normx       13    -none- numeric  

meanx       13    -none- numeric  

object1

Call:

lars(x = x, y = y, type = "lasso", trace = TRUE)

R-squared: 0.749 

Sequence of LASSO moves:

Var  6 3 1 13 4 12 7 11 8  2 10  5  9

Step 1 2 3  4 5  6 7  8 9 10 11 12 13
object1$R2

               0                1                2                3                4                5                6                7 

0.0000000 0.6388726 0.6586937 0.6788717 0.7134413 0.7156357 0.7334919 0.7338695 

               8                9              10              11              12              13 

0.7350037 0.7357781 0.7430840 0.7481198 0.7484768 0.7485598

object1$RSS

               0               1               2               3               4               5               6               7 

17578.990  6348.255  5999.820  5645.110  5037.413  4998.837  4684.942  4678.306 

              8               9             10             11             12             13 

 4658.368  4644.754  4516.323  4427.799  4421.524  4420.064

object1$Cp

               0               1               2               3               4               5               6               7 

696.54728  93.82418  77.06255  59.96308  29.24138  29.16426  14.26248  15.90512 

              8               9             10             11             12             13 

 16.83154  18.09849  13.18312  10.41650  12.07859  14.00000

object1$entry

 [1]  3 10  2  5 12  1  7  9 13 11  8  6  4

object1$Gamrat

 [1] 0.81437294 0.19513671 0.30165786 0.51755099 0.07427361 0.58925733

 [7] 0.02897256 0.07888084 0.04094656 0.37396404 0.72656794 0.57283521

[13] 1.00000000

object1$beta

                 [,1]               [,2]                [,3]               [,4]               [,5]            [,6]

0  0.00000000  0.00000000  0.00000000  0.00000000  0.00000000 0.0000000

1  0.00000000  0.00000000  0.00000000  0.00000000  0.00000000 0.5141172

2  0.00000000  0.00000000 -0.11662196  0.00000000  0.00000000 0.5423406

3  0.01168680  0.00000000 -0.24480963  0.00000000  0.00000000 0.5735328

4  0.03964876  0.00000000 -0.26922938  0.00000000  0.00000000 0.6574546

5  0.04102621  0.00000000 -0.27006789 -0.03270399  0.00000000 0.6668889

6  0.06129829  0.00000000 -0.28137253 -0.35600667  0.00000000 0.7300603

7  0.06103215  0.00000000 -0.28019051 -0.36209866  0.00000000 0.7340130

8  0.06053577  0.00000000 -0.27668000 -0.38211653  0.00000000 0.7442340

9  0.06106177  0.00000000 -0.27411017 -0.39282279  0.00000000 0.7488085

10 0.06187778 -0.03385851 -0.18613741 -0.43434985  0.00000000 0.8200629

11 0.06405938 -0.08260452 -0.07356718 -0.46483728  0.00000000 0.9142185

12 0.06461703 -0.09028759 -0.05529008 -0.47177371 -0.00991885 0.9375624

13 0.06457350 -0.09638287 -0.04393895 -0.47546758 -0.01718468 0.9549972

                    [,7]                [,8]               [,9]          [,10]            [,11]           [,12]         [,13]

0   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000  0.000000

1   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000  0.000000

2   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000  0.000000

3   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000  0.000000

4   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000 -1.047998

5   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000 -1.082412

6   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.3045958 -1.539794

7  -0.004909127 0.000000000 0.00000000 0.0000000 0.00000000 0.3106148 -1.544760

8  -0.019730792 0.000000000 0.00000000 0.0000000 0.01373708 0.3205975 -1.561364

9  -0.031605096 0.009786695 0.00000000 0.0000000 0.01710317 0.3250001 -1.568634

10 -0.090030341 0.103734154 0.00000000 0.0000000 0.07503169 0.3721249 -1.556213

11 -0.157694867 0.214240381 0.00000000 0.1323457 0.15169875 0.4306135 -1.624239

12 -0.175062803 0.235232283 0.00000000 0.1597452 0.16895425 0.4455381 -1.640297

13 -0.188586039 0.248349352 0.01394629 0.1778849 0.18230087 0.4557377 -1.654500

attr(,"scaled:scale")

 [1] 199.65386 465.61186  41.34357  38.51291 133.56385 170.83606 113.50002

 [8]  83.17488  38.21017  26.85216  47.86598  32.01377  14.79077

object1$normx

 [1] 199.65386 465.61186  41.34357  38.51291 133.56385 170.83606 113.50002

 [8]  83.17488  38.21017  26.85216  47.86598  32.01377  14.79077

coef1 <- object1$beta   ### Get rid of many zero coefficients

coef1 <- scale(coef1, FALSE, 1/object1$normx)

coef1

              [,1]           [,2]            [,3]            [,4]            [,5]          [,6]            [,7]

0   0.000000   0.00000   0.000000   0.000000  0.000000   0.00000   0.000000

1   0.000000   0.00000   0.000000   0.000000  0.000000  87.82976   0.000000

2   0.000000   0.00000  -4.821568   0.000000  0.000000  92.65133   0.000000

3   2.333315   0.00000 -10.121304   0.000000  0.000000  97.98009   0.000000

4   7.916028   0.00000 -11.130903   0.000000  0.000000 112.31696   0.000000

5   8.191041   0.00000 -11.165571  -1.259526  0.000000 113.92867   0.000000

6  12.238441   0.00000 -11.632944 -13.710852  0.000000 124.72063   0.000000

7  12.185304   0.00000 -11.584076 -13.945473  0.000000 125.39589  -0.557186

8  12.086201   0.00000 -11.438939 -14.716419  0.000000 127.14202  -2.239445

9  12.191219   0.00000 -11.332693 -15.128748  0.000000 127.92350  -3.587179

10 12.354138 -15.76492  -7.695585 -16.728076  0.000000 140.09633 -10.218445

11 12.789703 -38.46164  -3.041530 -17.902236  0.000000 156.18149 -17.898370

12 12.901039 -42.03897  -2.285889 -18.169378 -1.324800 160.16947 -19.869631

13 12.892348 -44.87701  -1.816593 -18.311639 -2.295252 163.14796 -21.404519

                [,8]            [,9]         [,10]          [,11]          [,12]        [,13]

0   0.0000000 0.0000000 0.000000 0.0000000  0.000000   0.00000

1   0.0000000 0.0000000 0.000000 0.0000000  0.000000   0.00000

2   0.0000000 0.0000000 0.000000 0.0000000  0.000000   0.00000

3   0.0000000 0.0000000 0.000000 0.0000000  0.000000   0.00000

4   0.0000000 0.0000000 0.000000 0.0000000  0.000000 -15.50069

5   0.0000000 0.0000000 0.000000 0.0000000  0.000000 -16.00970

6   0.0000000 0.0000000 0.000000 0.0000000  9.751259 -22.77473

7   0.0000000 0.0000000 0.000000 0.0000000  9.943951 -22.84819

8   0.0000000 0.0000000 0.000000 0.6575388 10.263534 -23.09377

9   0.8140072 0.0000000 0.000000 0.8186600 10.404477 -23.20130

10  8.6280761 0.0000000 0.000000 3.5914650 11.913119 -23.01759

11 17.8194185 0.0000000 3.553769 7.2612089 13.785561 -24.02373

12 19.5654175 0.0000000 4.289504 8.0871606 14.263353 -24.26125

13 20.6564282 0.5328902 4.776594 8.7260095 14.589883 -24.47132

attr(,"scaled:scale")

 [1] 0.005008669 0.002147712 0.024187559 0.025965320 0.007487056 0.005853565

 [7] 0.008810571 0.012022860 0.026171042 0.037240950 0.020891665 0.031236560

[13] 0.067609746

s1 <- apply(abs(coef1), 1, sum)

s1/max(s1)

               0                1                2                3                4                5               6                7 

0.0000000 0.2594687 0.2879567 0.3262488 0.4338708 0.4447716 0.5755680 0.5803869 

               8                9              10              11              12              13 

0.5956833 0.6068027 0.7385787 0.9238408 0.9666983 1.0000000
-----------------------------------------------------------------------------------

coeffs2 <- predict(object1, type="coef", mode="norm")

coeffs2
$s

 [1]  1  2  3  4  5  6  7  8  9 10 11 12 13 14

$fraction

 [1] 0.00000000 0.07692308 0.15384615 0.23076923 0.30769231 0.38461538

 [7] 0.46153846 0.53846154 0.61538462 0.69230769 0.76923077 0.84615385

[13] 0.92307692 1.00000000

$mode

[1] "step"

$coefficients

         [,1]                       [,2]                [,3]               [,4]               [,5]            [,6]

0  0.00000000  0.00000000  0.00000000  0.00000000  0.00000000 0.0000000

1  0.00000000  0.00000000  0.00000000  0.00000000  0.00000000 0.5141172

2  0.00000000  0.00000000 -0.11662196  0.00000000  0.00000000 0.5423406

3  0.01168680  0.00000000 -0.24480963  0.00000000  0.00000000 0.5735328

4  0.03964876  0.00000000 -0.26922938  0.00000000  0.00000000 0.6574546

5  0.04102621  0.00000000 -0.27006789 -0.03270399  0.00000000 0.6668889

6  0.06129829  0.00000000 -0.28137253 -0.35600667  0.00000000 0.7300603

7  0.06103215  0.00000000 -0.28019051 -0.36209866  0.00000000 0.7340130

8  0.06053577  0.00000000 -0.27668000 -0.38211653  0.00000000 0.7442340

9  0.06106177  0.00000000 -0.27411017 -0.39282279  0.00000000 0.7488085

10 0.06187778 -0.03385851 -0.18613741 -0.43434985  0.00000000 0.8200629

11 0.06405938 -0.08260452 -0.07356718 -0.46483728  0.00000000 0.9142185

12 0.06461703 -0.09028759 -0.05529008 -0.47177371 -0.00991885 0.9375624

13 0.06457350 -0.09638287 -0.04393895 -0.47546758 -0.01718468 0.9549972

                    [,7]                [,8]               [,9]          [,10]            [,11]           [,12]         [,13]

0   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000  0.000000

1   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000  0.000000

2   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000  0.000000

3   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000  0.000000

4   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000 -1.047998

5   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.0000000 -1.082412

6   0.000000000 0.000000000 0.00000000 0.0000000 0.00000000 0.3045958 -1.539794

7  -0.004909127 0.000000000 0.00000000 0.0000000 0.00000000 0.3106148 -1.544760

8  -0.019730792 0.000000000 0.00000000 0.0000000 0.01373708 0.3205975 -1.561364

9  -0.031605096 0.009786695 0.00000000 0.0000000 0.01710317 0.3250001 -1.568634

10 -0.090030341 0.103734154 0.00000000 0.0000000 0.07503169 0.3721249 -1.556213

11 -0.157694867 0.214240381 0.00000000 0.1323457 0.15169875 0.4306135 -1.624239

12 -0.175062803 0.235232283 0.00000000 0.1597452 0.16895425 0.4455381 -1.640297

13 -0.188586039 0.248349352 0.01394629 0.1778849 0.18230087 0.4557377 -1.654500

cv <- cv.lars(x,y, trace=TRUE, max.steps=150)
LASSO sequence

Computing X'X .....

LARS Step 1 :    Variable 6     added

LARS Step 2 :    Variable 3     added

LARS Step 3 :    Variable 1     added

LARS Step 4 :    Variable 13    added

LARS Step 5 :    Variable 4     added

LARS Step 6 :    Variable 12    added

LARS Step 7 :    Variable 11    added

LARS Step 8 :    Variable 8     added

LARS Step 9 :    Variable 2     added

LARS Step 10 :   Variable 10    added

LARS Step 11 :   Variable 7     added

LARS Step 12 :   Variable 5     added

LARS Step 13 :   Variable 9     added

Computing residuals, RSS etc .....

 CV Fold 1 

LASSO sequence

Computing X'X .....

LARS Step 1 :    Variable 6     added

LARS Step 2 :    Variable 3     added

LARS Step 3 :    Variable 1     added

LARS Step 4 :    Variable 13    added

LARS Step 5 :    Variable 10    added

LARS Step 6 :    Variable 12    added

LARS Step 7 :    Variable 4     added

LARS Step 8 :    Variable 8     added

LARS Step 9 :    Variable 7     added

LARS Step 10 :   Variable 2     added

LARS Step 11 :   Variable 11    added

LARS Step 12 :   Variable 9     added

LARS Step 13 :   Variable 5     added

Computing residuals, RSS etc .....

 CV Fold 2 

LASSO sequence

Computing X'X .....

LARS Step 1 :    Variable 6     added

LARS Step 2 :    Variable 3     added

LARS Step 3 :    Variable 1     added

LARS Step 4 :    Variable 13    added

LARS Step 5 :    Variable 12    added

LARS Step 6 :    Variable 4     added

LARS Step 7 :    Variable 2     added

LARS Step 8 :    Variable 11    added

LARS Step 9 :    Variable 8     added

LARS Step 10 :   Variable 7     added

LARS Step 11 :   Variable 10    added

LARS Step 12 :   Variable 9     added

Lasso Step 13 :  Variable 3     dropped

LARS Step 14 :   Variable 3     added

LARS Step 15 :   Variable 5     added

Computing residuals, RSS etc .....

 CV Fold 3 

LASSO sequence

Computing X'X .....

LARS Step 1 :    Variable 6     added

LARS Step 2 :    Variable 3     added

LARS Step 3 :    Variable 1     added

LARS Step 4 :    Variable 13    added

LARS Step 5 :    Variable 4     added

LARS Step 6 :    Variable 12    added

LARS Step 7 :    Variable 7     added

LARS Step 8 :    Variable 8     added

LARS Step 9 :    Variable 2     added

LARS Step 10 :   Variable 11    added

LARS Step 11 :   Variable 10    added

LARS Step 12 :   Variable 9     added

LARS Step 13 :   Variable 5     added

Computing residuals, RSS etc .....

 CV Fold 4 

LASSO sequence

Computing X'X .....

LARS Step 1 :    Variable 6     added

LARS Step 2 :    Variable 3     added

LARS Step 3 :    Variable 1     added

LARS Step 4 :    Variable 13    added

LARS Step 5 :    Variable 12    added

LARS Step 6 :    Variable 4     added

LARS Step 7 :    Variable 7     added

LARS Step 8 :    Variable 8     added

LARS Step 9 :    Variable 11    added

LARS Step 10 :   Variable 2     added

LARS Step 11 :   Variable 10    added

LARS Step 12 :   Variable 5     added

LARS Step 13 :   Variable 9     added

Lasso Step 14 :  Variable 3     dropped

LARS Step 15 :   Variable 3     added

Computing residuals, RSS etc .....

 CV Fold 5 

LASSO sequence

Computing X'X .....

LARS Step 1 :    Variable 6     added

LARS Step 2 :    Variable 3     added

LARS Step 3 :    Variable 1     added

LARS Step 4 :    Variable 13    added

LARS Step 5 :    Variable 4     added

LARS Step 6 :    Variable 12    added

LARS Step 7 :    Variable 11    added

LARS Step 8 :    Variable 7     added

LARS Step 9 :    Variable 8     added

LARS Step 10 :   Variable 2     added

LARS Step 11 :   Variable 10    added

LARS Step 12 :   Variable 5     added

LARS Step 13 :   Variable 9     added

Lasso Step 14 :  Variable 3     dropped

LARS Step 15 :   Variable 3     added

Computing residuals, RSS etc .....

 CV Fold 6 

LASSO sequence

Computing X'X .....

LARS Step 1 :    Variable 6     added

LARS Step 2 :    Variable 3     added

LARS Step 3 :    Variable 13    added

LARS Step 4 :    Variable 1     added

LARS Step 5 :    Variable 12    added

LARS Step 6 :    Variable 4     added

LARS Step 7 :    Variable 11    added

LARS Step 8 :    Variable 7     added

LARS Step 9 :    Variable 8     added

LARS Step 10 :   Variable 10    added

LARS Step 11 :   Variable 2     added

LARS Step 12 :   Variable 5     added

LARS Step 13 :   Variable 9     added

Computing residuals, RSS etc .....

 CV Fold 7 

LASSO sequence

Computing X'X .....

LARS Step 1 :    Variable 6     added

LARS Step 2 :    Variable 3     added

LARS Step 3 :    Variable 1     added

LARS Step 4 :    Variable 13    added

LARS Step 5 :    Variable 4     added

LARS Step 6 :    Variable 12    added

LARS Step 7 :    Variable 11    added

LARS Step 8 :    Variable 8     added

LARS Step 9 :    Variable 5     added

LARS Step 10 :   Variable 7     added

LARS Step 11 :   Variable 10    added

LARS Step 12 :   Variable 9     added

LARS Step 13 :   Variable 2     added

Computing residuals, RSS etc .....

 CV Fold 8 

LASSO sequence

Computing X'X .....

LARS Step 1 :    Variable 6     added

LARS Step 2 :    Variable 1     added

LARS Step 3 :    Variable 3     added

LARS Step 4 :    Variable 13    added

LARS Step 5 :    Variable 12    added

LARS Step 6 :    Variable 4     added

LARS Step 7 :    Variable 7     added

LARS Step 8 :    Variable 2     added

LARS Step 9 :    Variable 8     added

LARS Step 10 :   Variable 10    added

LARS Step 11 :   Variable 11    added

LARS Step 12 :   Variable 5     added

LARS Step 13 :   Variable 9     added

Lasso Step 14 :  Variable 3     dropped

LARS Step 15 :   Variable 3     added

Computing residuals, RSS etc .....

 CV Fold 9 

LASSO sequence

Computing X'X .....

LARS Step 1 :    Variable 6     added

LARS Step 2 :    Variable 3     added

LARS Step 3 :    Variable 1     added

LARS Step 4 :    Variable 13    added

LARS Step 5 :    Variable 12    added

LARS Step 6 :    Variable 4     added

LARS Step 7 :    Variable 7     added

LARS Step 8 :    Variable 2     added

LARS Step 9 :    Variable 11    added

LARS Step 10 :   Variable 8     added

LARS Step 11 :   Variable 10    added

LARS Step 12 :   Variable 5     added

LARS Step 13 :   Variable 9     added

Computing residuals, RSS etc .....

 CV Fold 10 

cv$cv
  [1] 70.10733 67.19509 64.37732 61.65404 59.02523 56.49090 54.05105 51.70568

  [9] 49.45479 47.29838 45.23645 43.26899 41.39602 39.61752 37.93351 36.34397

 [17] 34.84891 33.44833 32.14223 30.93061 29.81347 28.79080 27.86262 27.02891

 [25] 26.28723 25.70559 25.24044 24.80417 24.41685 24.08088 23.79618 23.45475

 [33] 23.14949 22.87857 22.62256 22.37981 22.15190 21.91812 21.70432 21.51741

 [41] 21.36480 21.25157 21.15229 21.05996 20.98092 20.88921 20.79701 20.70894

 [49] 20.62300 20.54099 20.46609 20.39829 20.34123 20.30137 20.26960 20.23111

 [57] 20.19153 20.16895 20.15673 20.14724 20.13986 20.13105 20.12073 20.11082

 [65] 20.10419 20.09826 20.09547 20.09688 20.09551 20.08646 20.06714 20.04683

 [73] 20.02791 20.01184 19.99753 19.98458 19.97297 19.96270 19.95379 19.94697

 [81] 19.93912 19.93223 19.92664 19.92235 19.91935 19.91777 19.91819 19.92083

 [89] 19.92518 19.93081 19.93805 19.94700 19.95764 19.97084 19.98450 19.99893

 [97] 20.01665 20.03776 20.05398 20.06996
plot(object1, plottype="Cp")
