Problem 8.14


Summary

The first principal component, which explains 97.17% of the total variance.  (see pg 446).  Consequently, sampe variation Is summarized very well by one principal component and a reduction from 20 observations on 3 observations to 20  observations on 1 principal component is reasonable.  Adding two principal components can increase to 99.37%.
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  The PRINCOMP Procedure

	Observations
	20

	Variables
	3


	Simple Statistics

	 
	sweatrate
	sodium
	potassium

	Mean
	4.640000000
	45.40000000
	9.965000000

	StD
	1.696870184
	14.13465320
	1.904641146


	Covariance Matrix

	 
	sweatrate
	sodium
	potassium

	sweatrate
	sweatrate
	2.8793684
	10.0100000
	-1.8090526

	sodium
	sodium
	10.0100000
	199.7884211
	-5.6400000

	potassium
	potassium
	-1.8090526
	-5.6400000
	3.6276579


	Total Variance
	206.29544737


	Eigenvalues of the Covariance Matrix

	 
	Eigenvalue
	Difference
	Proportion
	Cumulative

	1
	200.462464
	195.930874
	0.9717
	0.9717

	2
	4.531591
	3.230198
	0.0220
	0.9937

	3
	1.301392
	 
	0.0063
	1.0000


	Eigenvectors

	 
	Prin1
	Prin2
	Prin3

	sweatrate
	sweatrate
	0.050841
	-.573704
	0.817484

	sodium
	sodium
	0.998284
	0.053020
	-.024877

	potassium
	potassium
	-.029072
	0.817345
	0.575415


                                         The FACTOR Procedure

                             Initial Factor Method: Principal Components

The FACTOR Procedure

Initial Factor Method: Principal Components

	Scree Plot of Eigenvalues                                                     
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  Plots do not seem to indicate outliers.
	Obs
	individual
	sweatrate
	sodium
	potassium
	Prin1
	Prin2
	Prin3

	1
	15
	1.5
	13.5
	10.1
	-32.0088
	0.22042
	-1.69566

	2
	7
	2.4
	24.8
	14.0
	-20.7958
	3.49086
	1.00309

	3
	13
	3.5
	27.8
	9.8
	-17.6230
	-0.41400
	-0.58905

	4
	8
	7.2
	33.1
	7.6
	-12.0800
	-4.05385
	1.03788

	5
	6
	4.6
	36.1
	7.9
	-9.2260
	-2.15796
	-0.98958

	6
	11
	3.9
	36.9
	12.7
	-8.6025
	2.20931
	1.18027

	7
	14
	4.5
	40.2
	8.4
	-5.1527
	-1.47453
	-0.88561

	8
	20
	5.5
	40.9
	9.4
	-4.4321
	-1.19378
	0.48987

	9
	19
	4.1
	44.1
	11.2
	-1.3611
	1.25029
	0.30154

	10
	3
	3.8
	47.2
	10.9
	1.7270
	1.34157
	-0.19345

	11
	9
	6.7
	47.4
	8.5
	2.1439
	-2.27320
	0.79128

	12
	1
	3.7
	48.5
	9.3
	3.0662
	0.16011
	-1.22820

	13
	18
	6.5
	52.8
	10.9
	7.4547
	0.08948
	1.87445

	14
	4
	3.2
	53.2
	12.0
	7.6542
	2.90299
	-0.20024

	15
	10
	5.4
	54.1
	11.3
	8.6849
	1.11642
	1.17304

	16
	5
	3.1
	55.5
	9.7
	10.0121
	1.20241
	-1.66266

	17
	16
	8.5
	56.4
	7.1
	11.2607
	-3.97297
	1.23328

	18
	12
	4.5
	58.8
	12.3
	13.3020
	2.69929
	0.89580

	19
	2
	5.7
	65.1
	8.0
	19.7772
	-1.16971
	-0.75423

	20
	17
	4.5
	71.6
	8.2
	26.1992
	0.02684
	-1.78182


CODE

data sweat;

infile 'C:\Documents and Settings\jfrade\Desktop\T5-1.dat';

input individual sweatrate sodium potassium;

ods rtf file='C:\Documents and Settings\jfrade\Desktop\PCA_output1.rtf';
proc princomp cov data=sweat out=result;

var sweatrate sodium potassium;

proc factor rotate=varimax score scree plot nfactors=3;

proc factor method=ml rotate=hk score scree plot nfactors=3 ;

ods rtf close;run;quit;
ods rtf file='C:\Documents and Settings\jfrade\Desktop\PCA_graph2.rtf';

proc capability data=result;

var Prin1;

qqplot;

title 'Q-Q plot of first principal component';

run;

ods rtf close;run;quit;
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