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[ Abstract]  This paper aimed at introducing the concepts, functions and calculation based on software of the principal
components analysis. It is important to find out the data structure which are suitable for the principal components analysis and the
concrete calculation approach by SAS and R software specially the methods of interpretation and utilization of the calculated results. It
is remarkable that the data structure with homogenization should be suitable for implementing the principal components analysis, which
can be used in the following situations, such as the data dimensionality reduction, the principal components regression analysis and the
principal components cluster analysis and so on.
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®1 23 MERPTIN ST EZERRLEE

il ¥4 X, X, X, Xy Xs Xs X; Xg

rhAB iR A 234 0.35 2705 1.415 1.394 0.120 6.0 38.900

atng 316 0.49 1935 0.742 0.879 0.104 4.3 35.200

e [ g I PR 507 0.33 1710 0.420 0.673 0.026 5.3 22.300

AT IR 2 A S 102 0.17 942 1.011 1.290 0.029 5.3 7.500

i 191 0.40 702 0.470 0.525 0.021 4.7 25.000

SRNEs) 243 0.13 660 0.358 0.367 0.058 3.7 15.500

e ] bR e PR 5 e 255 0.05 595 0.206 0.228 0.020 4.1 7.000

i3 7 VA AR5 302 0.25 585 0.280 0.332 0.023 4.7 24.700

S ioRe 2 198 0.17 566 0.326 0.332 0.035 5.3 24.100

Sz FRE e 7k 251 0.15 546 0.296 0.294 0.012 3.9 19.300

op [ A 188 0.14 526 0.355 0.419 0.032 3.8 25.400

JiIeg By 16 2% % 509 0.18 476 0.230 0.244 0.024 3.0 15. 800

e [ g 2 ks 172 0.24 412 0.603 0.643 0.058 2.9 21.700

FEAS - WS - ZR7F 120 0.45 341 0.406 0.452 0.167 5.3 31.200

S iR 2 2 s 233 0.09 302 0.137 0.220 0.009 5.5 8. 600

I DA P8 25 e ks 325 0.06 298 0.318 0.262 0.037 2.8 15. 100

o [ R A AT 2 b 82 0.70 296 0.387 0.459 0.037 4.4 11.200

TSR 5% 51166 AR 256 0.07 246 0.163 0.163 0. 008 3.9 18.000

AR g 12 2 336 0.09 243 0.259 0.197 0.063 2.5 12. 400

I - YR 200 0.11 231 0.159 0.202 0.025 4.4 15. 800

T MR 2 274 0.04 230 0. 100 0.097 0.000 4.6 10.200

Jigd 2 J ik 188 0.13 207 0.233 0.186 0.005 3.5 15.400

DU 1| Bhged B i 143 0.04 110 0.110 0.132 0.000 4.4 12.300
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2 EMT AL
2.1 EF SAS KMitH

2.1.1 PFrEERISAS R

Bk 1 Y 23 17 9 S0 B & SO AR e
“F:\CCC” 3CHFIe b, v 4% o 23 Fol g 2 39 1) SCRik
THESAR AR PORE xt” s BT il B9 SAS ¥ 44 0
LT bR 2 T SR TR 2 A A AT RO Ay
Br. SAS” .
data al ;

infile 7: \CCC\23 Ffi g 2 9] T SCRR T 245
PRGERE. txts

input name $20. x1 —x8;
run;
proc princomp data = al out =bl prefix =z;

var x1 —x8;

run;

2.1.2 SASERFEFEWHERKER

AHICHE B
x1 ) 3 X5 X6 «7 X8
x1 1. 0000 -0.1734 0.2646 -0.1541 -0.1330 -0.1191 -0.2538 0. 0690
x2 -0.1734 1. 0000 0.4155 0.4419 0.4776 0.5314 0.3214 0. 5069
3 0.2646 0.4155 1.0000 0.8124 0.8148 0.4726 0.4731 0.6521
x4 -0.1541 0.4419  0.8124 1.0000 0.9733 0.5647 0.3884  0.5440
X5 ~0.1330 0.4776  0.8148 0.9733 1.0000 0.5058 0.4653  0.4873
x6 -0.1191 0.5314 0.4726 0.5647 0.5058 1.0000 0.2018 0.6784
X7 ~0.2538 0.3214  0.4731 0.3884 0.4653 0.2018 1.0000  0.2979
x8 0. 0690 0. 5069 0.6521 0.5440 0.4873 0.6784 0.2979 1.0000
VI 2R 8 AT AR 1 P R 2 [H] Y Pearson AH AR [
S E AR RENR
FRAE(E Ml e 5] ZH

1 4.24724987 2.98857463 0.5309 0.5309

2 1.25867524 0.29249791 0.1573 0.6882

3 0.96617733 0.28255764 0.1208 0.8090

4 0. 68361969 0. 19338266 0. 0855 0. 8945

5 0.49023703 0.21577832 0.0613 0.9557

6 0.27445871 0.20933759 0.0343 0.9901

7 0.06512112 0. 05066010 0.0081 0.9982

8 0.01446102 0.0018 1.0000

PAE S A SRAE A R AE (L AR AR IR IEAE 2 24 AR (EL o AR AEEL( = 8) A B BN R 3 Lo
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AL 7] £t
zl z2 z3 74 z5 76 z7 z8
x1 —-0.047547  0.848001 0.082138 0.234523 0.169319 0.270361 0.325821 0. 094669
x2 0.322469 -0.174411 -0.411291 0.301167 0.774864 -0.026423 -0.012271 0. 066849
x3 0.421305  0.319188 0.276649 0.047947 0.019984 -0.073226 -0.788615 -0.118797
x4 0.437866 -0.016428 0.218581  —0.432926 0.036042  -0. 050005 0.172570 0.734316
x5 0.435547 -0.035764 0.297129  -0.336919 0.162679 0.032867 0.400564 —0.647475
x6 0.353989 -0.003982 -0.531820 -0.119258 -0.358822 0.664815 -0.070554 -0.043710
x7 0.267853 -0.327541 0.442339 0.694887 -0.218242 0.240178 0.165171 0.099216
x8 0.371179  0.199364 -0.364691 0.232311 -0.407886 —0.646219 0.222003 -0.047511
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z1 = —0. 047547x1 +0. 322469x2 +0. 421305x3
+ 0. 437866x4 + 0. 435547x5 + 0. 353989x6 +
0.267853x7 +0.371179x8
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2.2.1

#install. packages( " survival" )

#INZE, stats FFRIFA
library ( stats )

#5LT princomp () KA HAHSCHRE G #E47 £ L3 7 Hr
modell = princomp ( data,cor = TRUE, scores = TRUE)
#RBUR B 4 (/N

options ( digits =4)

AT xt”

#IX B IR N"F://CCC/"
setwd("F.//CCC/")

# 1T datal HRgEEE A 23 179 51
datal < — read. table (" 23 Fit e 251 ) SCki T2~
IR R RS A 4. txt"  header = TRUE)
#5150 024

data < — datal[ , -
attach ( data)

1]

#EE B & 28 stats TP

Importance of components ;

Comp. 1 Comp. 2 Comp. 3
Standard deviation 2.0609 1.1219 0.9829
Proportion of Variance 0.5309 0.1573 0. 1208
Cumulative Proportion 0.5309 0.6882 0. 8090

#ign MR 1 [ oy BT 2 AR
summary ( modell ,loading = TRUE)
#R IR 1 A
screeplot( modell ,type = "line" ,main = " A ")

PAED 1RO A5 R o 25 1 A7 piifee” SEpm bl FRAE(E A T iR ™

Loadings
Comp. 1 Comp. 2 Comp. 3
xl 0.848
) ~0.322  -0.174 -0.411
3 ~0.421 0.319 0.277
x4 ~0.438 0.219
x5 -0.436 0.297
6 ~0.354 -0.532
X7 ~0.268  -0.328 0.442
8 ~0.371 0.199 ~0.365

DL 2 Ff o0 4 2R, B0 ARk ) &7
PPz BRAE 0™ o SR SAS fai th A 4FAE 1]
BB AR R ORL AR
AT RER " E A (I R TR EC T AR bR e R )
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biplot( modell )
A TS AR R b I P
predict( modell )
[R k454 ]
Comp. 4 Comp. 5 Comp. 6 Comp. 7 Comp. 8
0. 82681 0.70017 0.52389 0.25519  0.120254
0.08545 0.06128 0.03431 0.00814  0.001808
0.89447 0.95574 0.99005 0.99819 1.000000
Comp. 4 Comp. 5 Comp. 6 Comp. 7 Comp. 8
0.235 0.169 -0.270 -0.326
0.301 0.775
0.789 0.119
-0.433 -0.173 -0.734
-0.337 0.163 -0.401 0.647
-0.119 -0.359 -0.665
0.695 -0.218 -0.240 -0.165
0.232 -0.408 0. 646 -0.222
4
3
=
1
0
Comp.1 Comp.3 Comp.5 Comp.7
3 BEE
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