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[Abstract] The purpose of this article was to introduce the basic concepts, calculation methods, two examples and SAS
implementation related to the variable cluster analysis. Basic concepts included variable cluster analysis, similarity coefficient,
variable clustering methods, class composition and class structure. The calculation approaches involved the calculation process of the
similarity coefficient method and the eigenvalue method. The data involved in the two examples were measurement results of 10 related
indicators in 60 normal males and measurement results of 7 indicators in 36 rabbits. With the help of SAS software, a comprehensive
variable cluster analysis was carried out on the quantitative data in the two cases, and a reasonable explanation was given for the
output results.

[Keywords] Cluster statistic; Cluster analysis; Similarity coefficient; Class component; Class structure

BB M FRER O, TR 12 FRLRE

HAS U 2% W4y £ = HE I 4 e L K

mE*@ﬂMﬁEEWngﬁgmiﬁF@% KA S T L S A 7
L, DL A R O A By R
‘ 2 K OSSR R AR A i
AR T AL . T ZI0E B8 bR, T S R T K R 2 B
TERENV AR R AR gy e S ARSI P
R A SRR AR A R e MMRRIZRNE L ROGE R L2

%%7‘7% ,#%%i{ﬁuxjgé%@é%%{ﬁtﬂﬁ*%o I‘Eﬂ%ﬂ‘wﬁi&f‘%*ﬁfm%ﬁﬁ*ﬁ%%ﬁ%ﬂ%%%gzm,
Sk [4] 42 R AR G RO R, sk (1)
/_‘,-\\
L EFER I (2).
1.1 TERESN C=lr (1)
S BT W LI ) —Fh Ge 40 b Gy =14, (2)
7, J T ot =9 25 5 e SH 2 ) AR 3 2 1 FER (DA Q)7 W A 555 A B 2 ]

BT AT K40 BRI, SRR s 19 Pearson DGR AL, XF T [R—ANBORHm 7, & Tl
Fh SR IR K 4 AR ) A UL AR — (DSR2 RS TREA . MIRLRBOE X
2Rt DI SR B B D) SR T Y AL I TR IEE R BB TE Ll L AHCH e

61



http : //www. psychjm. net. cn

PUJIRS i B2E 2023 AR5 36 5 S1H

1.3 TEBRFZ®

MIER ERF AR5 R BT EREOT 0 R 5
REE Mo SR8EkE. ORGERKE B
et n AU R (B S SR 5 ) B B n 28, 4R )5 1 o
Tl (O R B B R RS 9 — 2k,
8 n—1 28, PR R e e i P 2SN LA A IF
AR T n—22 W F 25 | A e £ & RAE
—RKzZh, Qi HBRIP SRR REHMR 5%
JIFA B IC R ITE—38 SR 5 R fe L e U A1
Gy RIS T RIAREME DR P45 1 40 P, A
Hhk 1Al B AR R EUR AT B BRSO R AR
BT =2k, W R R, —EH AR A 1A
JCE 1k, A B B [F) — R ROk R I
3 B8 SR U B 5 U7 % ) AN [L T A AN [R) R 452
1EFL . @sh AR E ek n D IT R KRB K
A2 SR A R A d A HE I R A 7 R A, — IRk L —
N IS e K - | o

MR AR, A28 i R R8T 40 A A
LR BOE AR . OMLRBOE & et g4
A R — 28, BT AR R B TR
HR AT T AR o 2 () P AL BRI e AL R
B X R I W 2 O R — 28, SR, 28 A9 S B0 s
DT A KIS HE, B T A R R — A
ik o QFFEE 1 e A m A A o —
2 BT K R T S LR AR RVRRAE 1) i 5
—RRAEAE R DL m T A5 9 DT R R K g5 58 1500 145
1k 3 240 AR I, 0 6 B 43R AR B R IR — 2% 45 1k
SRR TR BRI 2R 4y
P . AR IRAE , BRI A T 2T Bk S )
Z4F Sk 1k o SAS/STAT H (1) varclus 12 F SR BRI A&
(R(=RESS
1.4 ZEKEH

BET — A Atk AR G AR 3 A O B P O 22
LR CTRT PR B ), SR R B 119 2 — A S LR AR
) 6, o A AR o 5 REAE 1) Y S O6 3R I AH 3R
FEoR A, WL (3) .

=y x o tox, (3)

A, 27 PR R, BRI
B— M. AR ] LU A Z A

1.5 K&
HHES

62

RHTSCHEC(3) , B Z 02 SR AR b

HEAL AR S & . [RIBE, v LS S o i 4k
P, W(4),

x=c, L+ +c, 2, (4)

K, v RS i AR E SR 5 e,
REGHE i A BN 1 R B
2 HEFEE
2.1 AUREFERITETE

T AL R BOE S T B AR 2 (]
AIAR L R B B B S KA IR B P s 24
2K, X KB DS TR
SRR EANRI PG — 2 A A 226,
WA EATE A —2 0 AR I MR By AL A AR
U B EEE R RS 5 A AR I 26 Z T A AR AL
Ve, ZJE HHZ L EABOE T2 IR —k, A b —
XK. HIEIAZERG IR — D RIER I

TE BRI RIS R v, S OB A ) U7 T Ay
TR (REE LA " 5 k(2 ba & 2128
) Z A AL R AR S R 2 Rl R AL &R
o XV N o ML R B s R AR R BGE”
Ak SO PR IR AR , 1 WSk (4]

2.2 HHMEEZRITEEE

SAS/STAT H varclus i 72 9 55 1 BE H A7 73 ¢
PR, EAEAAH . BUAEOL T, proc varclus DL
NERPRITAZRITG. REEZUT AR O
PE— K HATHR Sy . RIS E T, B E 2R R
A FR L2 A3 i R 1Y) SR/ VAR AL A 43 e (ffE T LG 3=
TEI) 55 88 A FE o3 A O 1Y SR AR AE AR (fe ]
maxeigen=1E101) o Qi o % BN HTM S 058, AT
TE B @ e CREAE 1) 2t 1 9 J5 0 DO W e K% ), OF
W B A O IE 45 5 B B 7 AR DG Y e
Sy K TR R o A2 . AR B R A
HOHM LG 28, A KA B S oy 22 I
A LA SR R o O R 4E 4 2 1Y J2 I 54

2 A DA AT — 45 A i 1% B 5 1R R4
D2 A K T 8055 T B maxclusters=3E I 45 & 1Y)
B KB s @A 2AB W /2 B proportion=1 11  fif
B A 43 1Y ) 5 maxeigen=3E I (55 —4FME(H ) ok
P48 5 A LR AR

BINEOT B EA DR T 1 RHE
BB, varclus 3o #4055 1E 4 24, DUTAT I J2 0 o B IS
JE A 1 78 53 P B TR TR

75 i 3] 28 Y 12k A R 40 IE 3 A B Be E AT



DY ISR AR 2023 AR5 36 524 S1H

http : //www. psychjm. net. cn

5 — B BOR R SR o HE T (NCS) BB, Ji B 28
LT Anderberg * $iiR Y  E AB BT OHE PSR L . 7ER
UEAUT  HRZE R P A L g S H A
A e A T o S B BUR I R B L,
WA RE D R AR, TR A A
[] Y 2 A s I A e 7 22 o A RAE I R B Be
IR o IR Db 1 7 € o8 il A b+ s
A B FORT T S A 2R . NCS BB Lt
RN BIAS 2  (HE A v e R ik .

SRl 32 A3, NCS B B U2 — Fh 3 5 /)N
ek O HR SR . X TR E AR RSk, R
B Berl fedEw FERT . (ER, WAl AP 1R 1k
J7 kA8 R B BUR A e g 2 B NCS By Be iy 45
I 8 R T EAR A Bk, R R AL
T4, T NCS B B Al BB DY 5 i e AL 4 35, 1 R B Bt
A LAMZ S s e I rh 396 5

LSRR S0 B 53, NCS B BE WU A 2 58 5 e/ s
Tk It HTRE NS BT iR R 5 2 5 Utk , 3R
INEOL T EREBR T —aE

H AT LA varclus 1o 38 12 R il A% & 1) 55 43
BCARHEAT o0 IR RIS Tl 2 CRAFA S5 1) o HE X Fol

BT, H— 2R i, S5 R LRy — 2
HR R A AT LUECRT o BE 2 R 0 e 9 5 — 26 (HAR
REHLHT AL 4A AN JE T IR S (BRI 2 12K

3 FHIESASEI
3.1 EBEHEIBEBEH

A SE B 18] 8 K B0 1R

(6 1) R A58 N il 2 Ak 1 7™ T R B R mif 9 o
M E T 60 45 A [R]AF i 0 1E 5 55 1 10 45 4% , AL 46
AR N DR TRt VAR & o I Tat VAN 3B A DA S ek VAR
=RV QTN N =1 I bred i N ST N eI S o SR 2
BFRUCT B e f AP, e A5 5 L3 177, 3% ik 4k
FRPREAS S R T

[ B 2 35 5 T 36 KA F Ry 7 Hidgtn , £
5 PR ANV BE (mmol/L) (78 3% 75 R % (mL/min) . JR A
HE i # (mmol/ min) | JR & (mL/min) | JK & i& &
[mOsm/(kg+H,0) | RS ML B3 2 H iFE K
1 BR % (mL/min) o #CGE i R0 17, 080 48 b L
WA NI T3 o T IR R PR Z JR] Y A OC &R AL
L2,

3.1. 1

F1 0OAREEBM I0THERHNEL R

Table 1 Measurement results of 10 indicators in 60 normal males

By KIBNUF

FHLAE i lia] P AATEE XU

w5 ow B 0 U om om0 p i ko
1 16 17 9 14 5.14 4 9 54 35.32 3.92
2 18 12 8 14 3.57 5 11 46 30. 66 3.30
59 78 9 7 4 8.20 2 4 13 9.44 8.91
60 79 13 5 1 9.50 0 6 38 25.53 3.24
F2 TSR Z ERIHE X RBUERE
Table 2 Correlation coefficients matrix among 7 indicators
EERD X, X, X, X, X, X, X,
X, 1
X, 0.936 1
X, 0. 995 0. 896 1
X, 0.974 0.977 0. 949 1
X, 0.610 0.490 0. 621 0.612 1
X, 0.440 0. 367 0. 441 0. 477 0. 749 1
X 0.705 0. 890 0. 640 0.773 0. 150 0.715 1
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data al;

infile 'c :\saspal\llhyj. dat’;

input age tj sg ts xx xs ck bj jj bs @@;

run;

[SAS & 5 B W] Jinfile 1 ) i & SR ATIT ¢ £
saspal U4t SCF Nhyj. dat, 38 4 F H A9 input
T EEER 101 f AR T A o B8 SO Mhyj. dat
A 2R 1 6017 10 518 , LA SUARAR A7 i,
PRI — AT 214

TrHT i 2 BORE, BITRE SAS Bl S R P AT

data a2 (type=corr) ;

infile cards missover;

input _name_ $ x1-x7;

_type_='corr’;

if _name_='"n' then _type_="n"; else _type_="corr’;

cards;

n 36

X1 1

X2 0.936 1

X3 0.995 0.896 1

X4 0.974 0.977 0.949 1

X5 0.610 0.490 0.621 0.612 1

X6 0.440 0.367 0.441 0.477 0.749 1

X7 0.705 0.890 0.640 0.773 0.150 0.715 1
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proc varclus data=al maxclusters=2;

var age tj sg ts xx xs ck bj jj bs;

run;

proc varclus data=al centroid maxclusters=2;

var age tj sg ts xx xs ck bj jj bs;

run;

proc varclus data=al hi maxclusters=2;

var age tj sg ts xx xs ck bj jj bs;

run;
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Table 3 Results of clustering 10 variables into 2 to 8 categories using 3 variable clustering methods
- A I YR

TR B BRAE RGERAEH
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proc varclus dataZaZ(typezcorr) maxc=2 outtree=
tree;
var X1-X7;
run;
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Table 4  Clustering summary of all variables

aggregated into one class
S LT € T A T e R
1 7 7 5.212 74. 50% 1. 065
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Table 5 Clustering summary of all variables

aggregated into two classes

BB O RIVES RS MERRLLY] SR TR

1 5 5 4.509
2 5 2 1.749

90. 20% 0. 450
87.50% 0.251
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Table 7 Calculation results of standardized scoring coefficients

A B-RKEM BRFRM
x1 0.216 0. 000
x2 0.220 0. 000
x3 0.210 0. 000
x4 0.219 0. 000
x5 0. 000 0.535
X6 0. 000 0.535
x7 0.186 0. 000

C,=0.216x,+0.220x,+0.210x,+0.219x,+0.186x, (5)
C,=0.535x,+0.535x, (6)
KRBT RA R IR S,

F8 REMARMITELER

Table 8 Calculation results of the class structure coefficients

AR AR 514 87. 50% , %S ARIEAR 0. 251<1, Ak R FRR BoREM
TR ST ARSI 5 PISSILA R A28 57 Y oo o
o . i X2 0.990 0. 458
6. 258 (11 : 7178 f bR fE AL AR B0 /5 1) 8 S 3 0,949 0. 568
7)), BTHERR N 89. 40% ., Fir it B EARIN 2 IR 6, x4 0. 988 0. 582
#6 0N TRER KNSR x5 0.532 0.935
Table 6  Results of aggregating 10 variablesinto 2 categories x6 0.506 0.935
et LA s RJi1 R)2 A/B x7 0. 838 0. 462
Cluster 1 1 0.952 0.315 0.071 Vo s . . N
Ml 8 S BIE LIKR EF bR AL
<3 0. 901 0.322 0. 146 I REL, TS A SRk, W(7) .
x4 0.975 0.339 0. 038 %,=0.976C, +0.561C,
x7 0.708 0.214 0.30 ! .. (7)
Cluster 2 x5 0. 875 0.283 0.175 x,=0.838C, +0.462C,
X6 0. 875 0.256 0. 169
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