http ://www. psychjm. net. cn DU IS # D2k 2018 4E5F 31 35250 2 1

gy a3 A B (D) —— 243 I 23 B

EEAES
(1. AP BEAT R AR BE , AT 100850
2. B R 2R B G SRR SE T 22 Tl 2R B2, JE T 100029
“EEEE W R E - mail  Iphu812@ sina. com)

(FZ]  ASCHERA R LR 7 S AT TR SE BT S M ik o Sext A AR BEEAT 0o 70 i, 985
K R A BTG B AL R, PR T 2 AN R M o Gl AN T IS IR AR AR B AR SR IBOAR (] 14 SR 0 2 19 72 &, T
PIARAFZ A M 1) 22 BELR PR IR o 72 (SRS [ ol B2 He i AR S5 I, 6 5% 22 7 28 de/ Dy B 96 B U KO R 5 B, A
ARZ R RS AL R A . 5 1 R 2256 < WEARUHT FE 8023 11U 2

(XgiR] ZEILM IR TS MRS T 5k 2 5 28 s AH R R EL

hESZESRI95.1 XHERFRIRAG : A doi:10. 11886/j. issn. 1007-3256. 2018. 02. 008

Application of the principal components analysis (1)
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[ Abstract] The purpose of this paper is to introduce the concepts, functions and the calculation methods based on statistical
software of the principal components regression analysis. The calculation process can be divided into three steps as follows: (Dimple-
menting the principal components analysis to the independent variables; (2 taking the principal components variables as the new
dependant variables; (3)constructing the multiple linear regression model based on the new independant variables. Several qualified
multiple linear regression models can be acquired through the following two measures: (Dwithout and with using the derived variables
(@adopting the different strategies of screening the independent variables. When the regression models with the same or almost the same
degree of freedoms, users can select the best regression model from many qualified regression models based on the appraising indexes,
such as minimum residual variance and maximum multiple correlation coefficient. The experience drawn from this paper is that the
principal components regression analysis should be used very carefully.
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1.4 BEFESHIREH

(i) 1] g $ 35 A0 4F A9 Y46 (SBP, mmHg) |
WEFEHE M EIFUEE T 50 24 AR AN A% (age) B
& (height , inches ) | {4 J5i & ( weight , pounds ) £ {4 [
HEFEHEC(BMD) o Z5SR L 1T LA SBP R
it A DU AN AR B Sy 5 AR T 2 A AR

150 BHEANUELE

id age height weight BMI SBP
1 28 68 160 24.33 111
2 26 68 165 25.09 101
3 31 68 175 26.61 120
4 18 76 265 32.26 158
5 50 67 145 22.71 125
6 42 69 247 36.48 166
7 20 66 156 25.18 114
8 29 76 180 21.91 143
9 35 63 166 29.41 111
10 47 66 169 27.28 133
11 20 69 120 17.72 95
12 33 68 133 20.22 113
13 24 71 185 25.80 128
14 28 72 150 20.34 110
15 32 61 126 23.81 117
16 21 68 190 28.89 112
17 28 71 150 20.92 110
18 60 61 130 24.56 117
19 55 66 215 34.70 142
20 74 65 130 21.63 105
21 38 68 126 19.16 94
22 26 66 160 25.82 131
23 52 74 328 42.11 128
24 25 69 125 18.46 93
25 24 67 133 20.83 103
26 26 59 105 21.21 114
27 51 64 119 20.43 130
28 29 62 98 17.92 105
29 26 64 150 25.75 117
30 60 64 175 30.04 124
31 22 70 190 27.26 122
32 19 65 125 20. 80 112

ekl
33 39 73 210 27.71 135
34 77 62 138 25.24 150
35 39 73 230 30.34 125
36 40 69 170 25.10 126
37 44 62 115 21.03 99
38 27 61 140 26.45 114
39 29 73 220 29.03 139
40 78 63 110 19.49 150
41 62 65 208 34.61 112
42 22 71 125 17.43 127
43 37 64 176 30.21 125
44 38 72 195 26.45 136
45 22 65 140 23.30 108
46 79 61 125 23.62 156
47 24 62 146 26.70 108
48 32 67 141 22.08 105
49 42 70 192 27.55 121
50 42 68 185 28.13 126
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2.1 MEEANSELERERE

FETAT 2018 AR5 1 WL T 2 g i AT 52
W AN A 53 47) — S @Ik, BT |
(14 SAS B8 7 Hg it B A 1Y) 22 B Ak [l I A A
data al ;
input id age height weight bmi sbp;
cards;
(AL A 1 50 47 6 51%H)
run;
proc reg data =al

model sbp = age height weight bmi;

AR B AREEIC G R, T BRI R S S
PG ZEANE I IRIRL 78 i G 72 20 R P A9
“model AT B 5T 2 ED MO — A Bk £ T
“/NOINT” AR EI 45 R K W : weight Al BMIL P4~ F
AR AR ICGE T2 S AR B AT TR [l U A5 2 e
B TR A AR R T TR, BRI 4
A BASER Z (AR AT AR R E R O A AT 2 A
AR A5 R B

2.2 WEMETEHTHLESE

R HIT T SAS 1 B0 xof 498 3 A2 ik
Ttz i .
proc reg data = al ;

model sbp = age height weight bmi/noint collin;

run; run;
RIS DA I S 2 S [SAS T2z ]
Lk ti2
) 1 2 L il
AN FRAE(H SR EL
age height weight bmi
1 3.82791 1.00000 0.00822 0.00241 0.00086179 0.00058334
2 0.13968 5.23504 0.72118 0.01099 0.01474 0.00314
3 0.02695 11.91819 0. 04000 0.93334 0. 10601 0.02498
4 0. 00547 26.45745 0.23060 0.05326 0. 87838 0.97130

Hi b T A B e — 47 a4 S0 R TSR SR AT
weight I BMI 8 i 22 L (5] #F KT 0.5, B B AT
Z IR SEAFAE R E IR MR AR
3 EMSEESH
3.1 MeMATEHRTERSSH

JIrits ZEH SAS AR FFUNE
proc princomp data = al out =bl prefix =z;

var age height weight bmi;

BERR PP R 45 2R < 77 AR 4 A T A i 21 -
24 JLUE , I JE P A R (AR 1) A8 TE 4
bl B
3.2 EF 2 -AEERSEESHT

JIrits S0 SAS S RL AR FF AT
proc reg data =bl;
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model sbp =z1 - 74,
run;
AR (oAb g ) A0 o ge it
AR, T BEORBUE R e T A IR IE g X
AR i E Y SAS I FAP R AN T
proc reg data = bl ;
model sbp =zl —z4/selection =backward sls =0.05;
run;
o A5 SR (U A IS ) 2 < MR 1) S AT G 3R
B R T =0.3262, 5% 2 7522 =200. 41879,

3.3 (A BEHELMENETEERITERST S0
JIri R SAS WAL REFANT

proc princomp data = al out =b2 prefix = z;
var weight bmi;
run;
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3.4 BEFMIIBTE age height MIER DT = 21
-2 fEE RS BE S

Jiri Z A SAS W R RRFATT -
proc reg data =b2;
model sbp = age height z1 - z2/selection = backward
sls =0.05;

run;

3.5 HEMIRTEERRME

I T 7 26 1 7 i PO AR B AR, R
T AN SR BR R0, T A5 2211 SAS 1t 2P
FEFAT
proc reg data =b2;

model sbp = age height z1 — z2/noint selection =
backward sls =0. 05

run;

i SR (AL DA ) 220 TR0 ) B A [SAS E%fi 4R ]
%ﬁ( R )5 =0.3470 ,ﬁ;%%ﬁﬁ =194.24348 |
Wikl

T HHE Rl oy FAH Pr>F

y v 3 740877 246959 1285.20 <0.0001

R 47 9031. 34023 192. 15618

AR IEETT 50 749908

AR SR THE TR 22 11 % SS F Y Pr > F
age 0.52234 0.11439 4006. 53478 20.85 <0.0001

height 1.51626 0. 06950 91470 476.02 <0.0001
z1 3.20908 1. 44250 951.01067 4.95 0.0309

BERE TR S AH G R B R P77 =0. 9880, 5k 2= T7
% =192.15618,

3.6 ETRMERFBERERSERRERELER

T TEARAS P A 8 [ A B BB G RO 208, 56
2SS T ASEGE, I RSP B R Bk 2 T 22 T,
HENTZ R 20 AR 55 3 MRy = 2Pk
[l P45 760 5 2% )5 2% 192, 15618 FL & 2 AN 7 [y
194. 24348 W& /|N, #K1fi , R SE )7 =0.9880 FL2f 2 4
I 0. 3470 Tk,
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525307
bt HHEE il Y97 F & Pr>F
R 8 744770 93096 761.06 <0.0001
s 42 5137.61575 122.32418
R EATT 50 749908

A i ZHNHE PR 22 11 74 S8 F{H Pr > F
age 1.82182 0.49294 1670. 83355 13.66 0. 0006
weight -88.00801 26. 67636 1331.38489 10. 88 0. 0020
X3 -0.00971 0.00342 986. 53529 8.06 0. 0069
X6 0. 64569 0. 19305 1368. 39348 11.19 0.0017
X7 4.32456 1.30917 1334. 75604 10.91 0.0020
x8 -0.05835 0.01884 1173. 86687 9.60 0.0035
x9 0. 78530 0.25836 1130. 12596 9.24 0.0041
x10 ~2.62458 0.87715 1095. 18837 8.95 0. 0046

PA 25 SRR SRR BRI L5 ORI SF, R
o =0.9931, 5k 22 22 =122.32418,

R ) “x3 . x6 ~ x107 73 B ALK : x3 = age =
weight . x6 = height * weight , x7 = height * bmi x8 =
weight * weight .x9 = weight * bmi x10 = bmi * bmi,

AR X OB AL RSOCR 2 TR R 5IA
IRAEAS B ) B A T U S ROR

A4 & W weight (9 B 0 R Bl
“ —88.00801" , 3 f{EL” & W] - A F bk o 179 AW
46 s (SBP) AR, I ALL - AN AF 45 I PR &l R {5
B E R B A A E T x6 = height + weight” Al
“x9 = weight = bmi” X P, B AT R BARAIE, H.
e AN B SR | L NEUE V€IS R T O 3 NI ol 1 i
e AN IR S R R o

4.3 INGS

AR, B E — A Z LA IR
RZ W0 Z AR EH N 2 H LA MO R ke
RIS TR o7 S B 32 o372 6, AT 0
3G A EE RN

(1)FEF 4 8 47 it (age, weight, x3,x6 -
x10) Fa g 3= o ] U A Y A A 7 AR, R -
J7 =0.5931, %25 722 =129. 30182,

(2) T2 8 M7 & (age, weight, x3,x6 -
x10) #4) = J3 a EAERY HARE AN & iR BT, TG
Pt 2 A Al AR
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(3) BT 6 A I AR AL & (weight, x6
=x10) F=AE 1Y 6 A~ E R AR SR FE AN b 2 AN s AR
(age 1 x3) A4 F2 o3 [l VAR 7Y ELABCE f 35 BEE
Wi, R =0. 6095, 582 157 % = 1560. 03944

(4) BT 6 A I AR ML & (weight, x6
=x10) F=AE 1Y 6 A~ E R AR FE N b 2 AN AR
(age 1 x3) F5 F2 o3 [ YRS Y H B0 A0 35 R
Wi, R =0.8892, 5% 7% =1731. 12908,
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