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Y % 81 ¥ (Between-Groups ) . 28 N ¥ ¥ i# 8 % ( Within-Groups ) . £ i BE & ¥ ( Nearest
neighbor) B i P B % (Furthest neighbor ) . & > ¥ ( Centroid clustering ) . 7 [8] BB 55 #: ( Median
clustering) 2 B V- 75 ik (Ward’s Method) % % , AR 4 15 M R AR B T R £ b, 5 7
REEEHREKF X RER, FTUBHHEENIABRRSAEELM, W, TR
IAMERETRMERARALRZ, TEANT, FTRABFHAFETHELBEHRL
AR Big, ANFEHITEF N . EFBLGEE . BERFERNF, B ST REFR
BB EEHMEY

it EF, R TR R R BB E R R EM, I A X R MBI 8, B
ABRPHEXRWERMIZE N, WRERR - A UTILR g —F e fER
BrRBIBIR T A R, L iR 2 AEEH#H AT RE S, FREERAXFHREFTERRE
KFURMARRET EBEMEROT L B M SREANBEE L MEEARR
B HBBEARESON BN REHEANTRA L, MAEALER TS, L FHOAH
ERHULEEFRBELEF M RENEF EAATE, KESMEEZRMNRES X,

BETIH BINUABEARBX Y 9 HABHREBELBEIRRMH  EHEA
ME HREARRE BRER MBHFEAHNEERENE RO TR, HEITREMTAE
AT ST EE AR E R PRI E

1 RS ik

1.1 HEHE

A SCECHE 53 05 P B B A O 29t S )
WX AERE 9 AREBHLE AL ®1 ANGEHHLEAR(HERY)
¥k 668 B, AE AR FHRIBEE FHE T M The cranial materials used in the paper (adult male)

EHAFABEEHEPLORE L), K 40w ik 4 bR A B 3K
e s Wit HAE  BREERR 50
Elﬂ,t:aujtﬂﬁﬂlﬂﬁﬁﬁ‘lxbﬁdiﬁﬁ{jtéﬂ\@éz W EEEE R LT iy
HALTHHAMEILH DB AEANE 1+ sEme Lomsn S8
I THMBEA, KILUBENIRAR S KA SEES SRR BE #HIREE 43
o b N s WP FEE FMNE KR 27
2ﬂ,%bﬂiﬁzﬁiﬂéﬂ;ﬁﬂ‘_ﬁﬂi*,iﬁljh G GHAS HEE B -
ﬁ\ﬁéﬁgﬂ\lﬂﬁ?ﬁ\m%?ﬂ\ﬂ.j‘?ﬁ\ﬂéiﬂiéﬂ #4 BR fAr K 134
MZEABRTHEHAMER FBANFEE 8 B8R ZEHEN 182
AFFBP BARWRSXE g g T W AR R Ralwike !
Ait 668
FEASPNE ST -
1.2 HIRF=*

2 BUE S RAE S H AR RBFI P B AL BRI T 14 T & PR 3
RSN, AFEHK SR SR KK ERK . EHS . EHE AR AR ERJER.
BEREZK BRRERMHRREK, S OAARPLE ——HTHE, 20T H B &
X ABER) 14 00 B4R B E (K 2) . T SPSS BAFXT £ 2 FEI BT AIT Ao

T 9 A AT A K ER PR 5 AR RN 4 X ELRE B A, (LEBCR A R BE 35 R BB A
BEAMEXRNESR ., RESN,BH 7 MR X CEMEFE5E R0 KNP HEHL &
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41 RENE: BESFRMERS OV TEENLFEF R PNENH T + 363 -
B BREEE F2 ANFERANIAARNSEURYE
B E.LOE PEEE The cranial metric data of nine populations (mm)
A E)H 5 B W T B BKE LB Wl Rt =l B
8 S 177.6 178.9 182.4 182.4 180.5 176.9 176.9 176.8 174.2
Pay=s
% = iﬂi ., bh?‘éz: 15 58 143.1 143.9 139.6 140.6 144.0 135.2 137.1 137.6 148.2
RREGKFAMARR g 141.7 141.6 135.4 138.6 138.9 137.5 136.3 132.0 131.4
KFEABANSTHE sUEK 102.0 1050 101.7 100.5 102.1 103.3 98.7 95.8 98.6
REELH B [19S 97.5 98.0 99.6 102.4 97.0 99.9 94.0 91.4 93.2
o T 702 719 67.5 69.8 722 7.8 T72.2 69.0 66.7
AR E RS 5 [y 136.4 136.8 134.3 134.7 137.8 135.5 132.6 130.8 131.8
MMAESMELTEN AR 27.1  26.5 25.8 267 27.4 269 252 26.0 25.2
XE,ALRITT 4 X1 53.3 558 S1.3  53.9 542 547 553 S53.4 49.7
’ IE % 2.9 427 429 4.8 429 434 40.6 40.6 41.9
=1 f A A
AARKERAET IE &5 33.4 351 319 340 342 339 354 354 32.5
BT ER AN mERZKK 136 1125 1105 113.0 113.4 111.0 110.8 109.3 107.8
F: - AERE N ;ﬁiﬁzi 1;;.6 120.(7) 115.9  115.4 114.5 111.6 112.1 110.7 109.3
5 .0 103, 96.8 99.5 99.8 952 97.5 96.1 9l1.4
14 WA K FHF5R &

FREKFWEER(LR 2); TR ZERE 2 PRLE FEMERARERE B 5K 65
BVRK VERK EES A AT B JESHES 115, R =ik 2 PRLE
K& B IR GRS SR S SUR K E R . LT & 5 7 5005 g R
2Rk 6 WM BB AR RS SR BRREK TRRZKARRRZK,
SrHIXUAEBRAEHBIEH#TERI T EBRE - B _ERAEF . BRELEEFHR
FAEFTEHMBFAABNETES, 200 S0 mE, LR NATEAEEHMERS

MRS RES —Ho

2.1 BEEY
2.1.1 PRICHEES

¥ F B [X BE B ( Euclidean distance )
E R IXE AL R B TR 2 PHK

BHTRE DN, BHA 9 AABEEK
MEXFEF(E 3) A LT B,
b AL T Z 6] A BE B B/, R E AT
ZRXRARBOAED ;AN EHER
BN, TS B 2 B ) BE BB K. 3T 8
5 MIEE 5.531, 5ARZ KR
A 4327, SREZEMREN

ZS

®3 BREBRY

Euclidean distance coefficients

ES

iy
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Bkwy Lpy Wit b =E

i
iR
B 74
1L
e
it
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ikl

3.975
4.327
3.164
2.188
3.145
5.143
6.093
6.634

0.000
5.671
3.867
3.013
4.721
5.602
7.335
8.719

0.000
3.503
4.814
4.460
5.719
5.877
5.531

0.000
2.982
3.855
4.725
5.742
7.257

0.000
3.620
5.325
6.494
7.682

0.000
4.611 0.000

5.717 2.968 0.000
6.886 6.249 4.974

3.503, B SBRIG AR XRBHEARE.

2.1.2 #3P{EEE

¥ A 4 5+ {8 BE B ( City block distance) fE X B MBI Z R, B HA o A AR R WHEE
XR(MEFOMERERCER REEAMM .
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2.2 %%ﬁﬁ 4 BHMEEEEY
2.2.1 KEPFHEE City block distance coefficients

1A A RERKER R, R W& I H® KA WA Wi Fk Zm

FRE Y ESEXTE 2 PR EHR T 1120
TRISHTB AR AL, M Raok R 14.20019.000
BEPE  10.214 13.464 11.072
Fosm O HABABAL: B4 w6720 9307 15.448 8.949
AN LPERBEP 5 AWM db; @Ik 9.633 14.165 14.054 12.310 11.282
NI T SN N B, R T 16.8% 18.273 17.79416.063 17.136 12.814
_ TR 19.407 24.711 18,754 19.033 22,726 17.630 8.960

HEIAZE BARANKM . ZR g 2 81 30614 15.41824.049 27,123 24.091 18.931 15.826
BKF>1084,9 HABEA B4 :5E
— AN EE T BT AL R T A F B R A AL I A R
UBREKES>I158 9OAANBAR=H FE—HAHHNS L BEA WL LT REFEE -
WA MZE AN, YEEGKF>208F, 9 H AR A BRI X AR
—4, HESHABHEGR 4,
2.2.2 KAFHEBE

IBAMBREEZ RN, RARAEHEYMEXN R 2 PRBEBEHITELRSIEEY
WEE., YBRAEKE>58,9 AAB BT B AN ANFE LT B L 58 —HA
TF B ZANFE;ENARNERMZE;BEHLARKMN, HYEEKE>108,9 HAHS
MEH BN NS LT B AL L TR E AR B B A A
YEEKES>ISH,9OHAABIR=H E— A AN LF B AL LT TS 55—
HAEICMZE;E AN, HEBE/KFE>208F,9 AABSR A : W5 LTE BRI
WAL I THHFERAGN -4 . sHHAKMNES 4.
2.2.3 mEMEEK

1C HREERRIERN AR, RAREEEENE 2 FRBERETERI NG HORE
B, YBEKE>50,9 AABFBRAH - FE—BNAR LFHMBEA B _HRTT =
HpAAL E AN FE ERAN B BE B AA KN, SEEKFE>108F,9 HA
B S — R N%E T PP AL RS AN = H BRI,
YUELEKFE>2060  9BAHITR_A:BKHEEGN -4 HESHAAHESR 4,
2.2.4 BOREEEI

1D HARERR IR B R 5, R I BOm BE B e v 38 2 BB AT AT 18 O L
M, YEAKE>50,9 HABIRAA:F—ANNFE WAMFILE _HATT;E=
HREAZEENARFEMBRT; FERHANBRM, HEAEKF > 10 8,9 HAH R
PO4H .8 — AR NS LT LR 758 AR R E R B AN HE BRI ;WA
HRAH, HEEKE>ISH,9AABAREZA:F—ARNFE LT MILALT; 84
KN ZH BT E AN, HEEKT >20 8,9 H AR A B E
Sh—4;HE s AARRER—4,
2.2.5 HELE

IENRERKESES, RFAELENE 2 PREBEHITERINE L OREE,
HRAKFE >S9 AABSRIUA: F—H PN LF BRE FILRL T8 _HR%E
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Dendragram drew of metric data of nine populations using different cluster analysis methods

A KB R E B (Between-Groups) ; B. 2P - #E S5 (Within-Groups) ; C. B3 B B ¥ (Nearest neighbor) ; D. B % 2
&5 3% (Furthest neighbor) ; E. E (>3 (Centroid clustering) ; F. * |8 JE # % (Median clustering); G. % & ¥ MK (Ward's

Method)

HEZHE B HNHE; BUA NN, UREKE>108F,9 AABSB A - BRMERE
H—EH;HESHARESH —H,
2.2.6 HWEERE

B IF F AR 4% R G BE B R 4K, R AT R B BE B iA 3 38 2 P B8 1T R A 18 HH RO WAL
B, YBAKE>5H,9OAABSRAA B —AHAFE LT AL HE A%
Ml ESANFRBNANL T BRANKRNM. HRAGKF>106,9 AAHTHR=
M. EAWE T BT T R ZE MRS HRLT B RN, MR
HKF >15 88, 9 HABS R4 - BRMRE A —E; HESHARRSR—4.
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2.2.1 EBVH ML

B 1G R UE R R PR B R 8, R 2 87 Mkt 3 2 FAOBIE T B RO TE L W
BE., HREKF>S0,9OBABIBREA - F—HNNSE LT BRAMEI S _HRT
THHRZHRFR;FNANEIMER EHANKM ., HREKTE > 100,98 A B R
SH RN LT BT WAL LT E S EH RIS RS S R,
HEREKF>200 9 H AR _H - FZ LT A AL ITHHEARRS N —
HRdL BRI ABEREG N —4,

2.3 EHHHM
2.3.1 14 £5 IRHSFEFRABRAMRE
BHRER S 55 Principal components analysis (PCA) loadings
U iy MIEMEER  RMRER  TRMBER 6 AMBER
HEHTE2FNKE PCA1 PCA2 PCA1 PCA2 PCA1 PCA2 PCA1 PCA2
q L g Tk 52.4% 21.6% 49.1% 26.4% 56.1% 17.9% 62.3% 17.5%
14 T 3k & W .

Iﬁ*ﬁwﬁ‘ﬁﬁ i 0.103 -0.047 0.119 -0.041 0.154 -0.028 0.197 -0.252
MES BRI ERST mx 0.051 -0.164 0.049 -0.185 0.112 0.746 0.009 0.934
W AmagERR S5 0.118  0.049 0.151 0.087 0.232 -0.035 0.236 0.114
EE—ERSMNSD U < 0.143 -0.065 0.180 -0.025 0.248 0.106
o L. EIEK 0.137 -0.09% 0.168 -0.066 0.206 -0.015
“ERAMNERER mx 0.021 0.224 0.044 0.267 0.085 -0.452
Wk ax 0.145 -0.034 0.183 0.007 0.258  0.099
52.4%H 21.6%, H BRE 0.111  0.004 0.146  0.044

D Y-+ 0.007 0.258 0.024  0.295
PRI I | T 5E 0 HE HE 3 0.149 -0.177  0.185 -0.143
REE—FERTEE k" -0.081 0.308 -.088  0.319
BAHMERE TR, BARZEEK  0.112  0.059 0.241  0.014

WRRZK 0.097  0.025 0.226  0.071
WS At 24 F 4 BRREK 0.076  0.133 0.253 -0.005

W #3717, BR
Ot AEMFEAERRWEBRKAER. ES 28N LESESE TR RER
KEHEFEA, SEASHEE 24 F LBHEL ZEMLTAERANESNRES. NE
CAREBE - ME_ERSHEFEILHHOSAABHIXRETLER, A3 B, L
AL TAE R BGA  E M ZRE AR RN AEE e &4,
2.3.2 11 TREHERERS ST

BRI ERSAFEAT K HESES SURK BEK.LES . EHRE. A% 88 .0E
RER NTLBWMEEE, NXSPINERTBAFAHMEATRERE . E—FRI W
B ERSMNEREERNTTERERS PN 49.1% M 26.4% ., HFIESE . @EMFRKES —
ERASBEERKHE FEA, HEH A ER 2B PAMMITT 7 B Al
AERAKMERMERE. ER AN LESES - ERSEABRKRHE FHA, B 560
R 2B F EHMIL I TEHERKWES MBS, NE 2B RIEE -ME_E8HS
HFEILHMOSAANBFHELXRBATLEN, A5 B . LA 0L 7 H e E
EIM AR FRARKHAEE KT &4H,
2.3.3 7T EMR FERS ST

X ERSAFEAT B BT RS SEK ERK. LERNERE 7 WkENE



http://www.cqvip.com

P 000 http://www.cqvip.com]

4 3 RENE: BEOWMERS SV EEALETFRFHEN A E © 367 -

14 TR B LR 11 TR AR
A A
%]t . #4t
101 s : -1 T
Az=w A AZH A
wik o
llJ'L:!i A
o~ 6 RE Apw g 937 B A e
T A o A
g e T
1.8 19
T T 1 il
BR A e A
A A B
e 0o o 45 48 s 60 6s
PC1 PC1
7 IR E AR 6 JNMEMIR
2.0 A A
BRI BRI
‘s e
1.6 o A
A,
o~
S "R oas 3 g
o A A A o
0.6 ﬁ“ A LIJE IIJW &E
B A
AZH _. gy ¥A
=M A A A
.0
fPAil’. WIA:": c 1 A b
T T 1 T T T
18 o8 1.8 18 0.8 1.8
PC 1 PC1

B2 JUAAEESK R BB RO R o AT T B P A A AR A AR R L AR

Two dimensional distributions of four PCA scores methods from skull metrical data of nine populations

B, ARSBIMERSETARRAMERE, F-ERINE_ERSHERER
RITTIRE A BN 56.1% M 17.9%, HPEREMBKKES - IR BARKOEFRA,
WS HAER 2C PAMMIL T L AFE BKE FEMMIEAARKGERMEKRK,
FREMEEAREF _ENTBERAWE FEHA, SASHAER2C P LHRMBRMAF KK
MIMREMEmS. NE2QCHBREE-—ANFE _ETRIRFEILHNEAABRBEXRET
LB, L7 (LT A 52 BT 03 BB 4 BE B 00 5 AR AU F 5 B AT db 22 (8] 5 DK oW 4H O 8 3
EEH,
2.3.4 6 TR £ 55t

XM ERSAWERT MK GRE SE BRREK AR KM RRIZK 6 Tk
FMERE. NRSTHRHNERSEAFRARFRARERE, F— EWHME - £/ 0T
BEBMTEMESINN 62.3% M 17.5%. HPHERREZRKMBIRERKESRE —ERLN R
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A BRI T8, UL 2 i 72 8 2D oA R AL L 1L 7 B TG R 5 4 A R OK B Ak 2 R
BRMBRREK . MEHBEHES - ERSEARKOEFTRAE, WS HmER 2D F
ERKBRMAFTBERM AT D, NE 2D RBE—MNE_TRSHFESLHMHEH
ABMEXRRERTUEY, LT (LA AL RER B P 38 et = B F Jb 4l %
ABE;MATEHTE &4,

3 Grir At

EFFRANAB ML LR, EERKE LS T Bk G 80— AR ST A4
1, R A SR ST VIR 3 0 s AR A 40T 9 O vk, 3o 2 R A Y R B R R R T 4
BT, DR R S X ABMRG X R, Hh i AR R EWELSnlE
W ENHZEREITANHEZHN, EEBRAEAMNLFNEHREELdRERN
ROREN MR EERZFREERMOE B K, BT GEOS X ABZEHEETXRL
GRASATE, —H2F I NLFRNE R 8% B R R E 8, 7 LAF R R B AR
ZEBEPERR D . BH - H N, WERE bR MRS R R RERT R
ML EERRE BB AR RWMRREE, S &ERE —EBEMEW . NB
RIRT R R A, BRFEGE T 357 e 2R F B2 G E RO, 7 LR T &1 X
ABZBEIMHEXR,

BA, FZFEEMASEEMR T BE#TE M X AR X RSN, FRAEZER
BIMATERBER AR, XA ERE LEW T AN BN IATT . A S0E o Xt 4 1
FEA 7] 310 2 DX S 9 £ B Sk M 4 T B AR B SR 2640 T R E LAY AT M BB R St
THERBUTEE,

3.1 RREBRNITUNSHERLARNEEXR

R AKERBRFANLEHRARRE BN EEAKAE M, 05  IKIER B
REEB P A EERS SREBSEY, AXEEE TR TSRS R, SHOAR
RIA I X RAEGEREAMF . H AP AKEB TP F AR EKCER, B IKER & BN
ALY AR A AAREE AL XR, W EET U ABERNZER, BRICEBBRK, KU
ABEE R Z R B RGN, RIAABBIN R REE. AXRKEBEARIHER AR,
WPg BRPE AL AL T Z R R AR ARV RN ZEXABRART RN EEEES
H MBS AREFHANXRETRM. A LT B WAL THR TH it
M RSE AR R, IR TR S ARG, AR TS EAMR G,
FRABTEHAMHSRIEAMAELEY, NAXHRERKE, ARKERAKE
BINBE K R LR & AP SRR BR "

3.2 BHERASHHEERASHAOABRXESERANERLS

RESTHGE R IR T HURBRE T EAER . EBRARMOAMUARZMERASR
RIBAFETMHESAERRNMEREES , EAR BT, HREKT >20 8,7 FHEE
FREPKBREERARR . S RCRMA LA —H HE S AARREE E;
SO -G REAE LT R I TRHFERSGE R, MiLEL . sBMBRHEREE—
o UEEKF>158,7 HBEEFTABHAMRBEESERA =M FE—MERIEANSE LT,
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4 3 RENRE: REDMFTMERS T BEEALEFRT T HEVAE + 369 -

BR7E AL I THHERSE &, PN REE &, MBI N4, 8 _MER
LA LT WAL TRE A, B8 =8 BB RE Ny —4 , RN BTN —
B =MERRM N —H HESHAABN A, GREKF >106,7 HEREHF G
MR B ERA LM B EERIENSE LT BT WAL TRE A —H, N —4,
My —AH, KM —H B M ARIEASE P BRP AL LT EERS N —
B M ZEA—H BRI — ;B =MERIENE LT WM T TR h—4, 8%
AMZEEE N —H EHFEMRAARES N —H, KW —H RS RIERMES
HHESHABRER ;B AMARILASR W BRI Wit Fit . ZHAFERS
H—H, TTHH, KM —H, SRGKFE>58,7 MEETABIMKBEEERE T
B FIEAR TR A —E ity —4H, 7 h—4 oy —4H, ks
B —4 BRI S — 40 558 AR ES RIS LT BRPE AL R N — AT T — 4 iR
H—A IR —H, KM — R =MERIERNRE LAMWILRE N 4,07
H—H AR Em R — A, FEAMPRTIR S oy — A BRIy — A B RIEAS LT
BR7E RILAE TRAEN A, RNz ERE N —H, N —4H, BRI —4,

FELL &R E S, SERIRER R R VLS RA =005 — I, LA B # 1T
RESH,AREAKF > 1088 00, UELEITREDN, URAKF >s5 BB =10, L4
RO EEEREMT, UREKFY > 100, ARG RICIAABS NMNA . A5 LT,
BEPE LA TR — M@ — 4 HEN Ry —4dH, B=THRIEN
ST WIATTREN -4, RN E RGN —H, FEMRARES N —4H, B e
I —H .

ERBHEHERE N TREEKFRERRUEABNIAFLR, BT RA 2RNOHRITHF
KEMBE R EZHLN, REAREENREET EToHA, AREFRFHEGTR
HEiIHEANMER, BAMRKM EWM ., EFMETEMX AR RETRFHOSER, R
AESMHREFEEHOMBEEL -BHEM L, EERA AR,

33 EHASMAEEREERBERRXE

ERSATFTETUARBBENEZRGEE, MHEHET 2L, EFXMERG 4 HAR
FTROEET EEAR  HEIWAARKEFRANLEFHNET B AR, & AR ZH
FIARE X RIFAE R, Hod /14 T/ 11 LA EREEHHE M ABIHEILIX
RWBEHE, —EMIEASE T B LR TRE N — 4, RN = B0, B i
H—H L R — A, AR SRR AR EMSER -, R 7MWk ENE
HEBHNSHARBNHIXRESSERELRE, B TRAILARI AU, X
AEE SR THA B RABRAX, TR, ERSAHTESHENERER —EXR,
ERBEMSTHE, ERS R T ERIRF T RABZRMHEEXR. BRERES
2 AT R A A T AT AR AT B A AWM ERAS WV
WABBEZ KRR

g AR B HTOR £ R T R R M AT B, AR Z T I E EMEINKE
W, FEREATREA T FIITE , T B X AR R AR 207 B R R B R SR T RO BB S 1 i
FERSSVR FENUARNERAS. AAEEHPR TR —SHEM L, BHi5E
WAAE,
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An Examination of Cluster and Principle Component Analysis

on the Study of Anthropology

WU Xiu-jie', ZHANG Quan-chao'*, LI Hai-jun'"

(1. Institute of Vertebrate Paleontology and Paleoanthropology , Chinese Academy of Sciences , Bejjing 100044 ;
2. Research Center for Chinese Frontier Archaeology of Jilin University , Changchun  13001;
3. Graduate school of Chinese Academy of Sciences , Beijing 100049)

Abstract: The Multivariate analysis can synthesize the database and supply the direct information, so
more and more anthropologists prefer the method to analyze the relationship among the different
populations . Because few people tested the method , some researchers still suspected the result from the
Multivariate analysis. In order to conduct Multivariate analysis on the study of anthropology,we chose
adult male skulls ( n = 668) of nine populations related to the different areas. These populations
included: Hebei, Inner Mongolia, Liaoning, Shaanxi, Shanxi, Xinjiang, Huabei, Yunnan and Europe.
Fourteen standard linear measures were culled to do cluster and principal components analysis. The
relationship and difference of the populations are very similar comparison the result from Euclidean
distance coefficient and City block distance. The primary results of this study indicate that Euclidean
distance coefficient is useful for primarily judging the relationship and difference of the populations.
The dendragrams drew of metric data of nine populations using different cluster analysis methods were
varied. It is uncertain to determine the relationship of the populations only according to the cluster
dendrogram, except the results from all kinds of cluster methods are consistent. With four PCA scores
methods from skull metrical data, the distributions of nine populations did not change a lot. The
principal components analysis is associated with the variables. When the variables change, the
component matrix and the total variance loadings change too. Compared with cluster analysis, principal
components analysis is better to explain the relationship of the populations. It suggests that the

conclusion from multi-variables analysis should be considered carefully.

Key words: Cluster analysis; Principle component analysis; Euclidean distance coefficient; Skull;

Metric traits
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