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THEREE. 36 MMBRTIE A 23 Mg —IEirHE AR BISRE 75% L1 E, Kb 9 THZE 80%LL
o AXRA Fisher HFIAMEBILT 56 Ti— BBk BIS B RE, HIHIH Y 80%—87%,
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Eo MRMFELFR LI B R FEH A BRI EERE —E R, HKK
BHTHES, ., B TERREE, Z T REREIRETRATHRIEE, HOKRBEES
WFE LRI RA B R AR HE, IR RTINS ERER FENLIREK,
TS AREERSHELAERRANESEE, EHEINEREBURAE, Pons(1955) &
EBLBRENRYE LNER, BRR AR W5 BT RROENEE, EHEM
BR(1958). Steel(1962), AME(1971), Singh Z(1972, 1974) 5351347 T E B HIK: Bl
HIBIA R ERXERAE R EHE (1988 BB R HF T RRE, AXUBEA L
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X, BEAK X, &k X; L X, THE

X, KBA#R X, kBARB X, hBEAR X, HEBENE
X, migpgR X, PERR X, #ER X, BESNKE
X BERRE X, kHEE X, ALK X, B/NAEK
i

X BRAK X EHE X FRE X,0 NEMEE
X, hkR#” X, BTHRZ X, BTR®% X0 BTRAK
X, MKEK X, REAEK
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X BAK Xy EHEK X, LEH#HE X, EHREZ
X, BTHER X, BTXR X,, BEEETE X5, MEHER

X BTEAK Xse HBRAAK

FHKRE B R R RS (98 OCNR BT EX-T R, EHET#ER, b
BREEEEREER/NER BB THE DR IR RVETERIAER R
B EB#ER. LA R EEE MBS RS RIS E (1985) AR NE FHINE,

F1FEF, REBTFARKEEZEATEANTE . ANRERLYTREETHE
FMREETREKFo,

PA_EEES DR BAL, B ERE 0.1 2K, ZAMSHINE,

2. H@ae

R MBI EN, #ITU T RITLE,

—BEITLE: BLoHZMENENEMBNEHE mEER tEH, UBLY
B AHIERE, IR TIRREH B, N IRFES L, ST AH S NETNE 8 —
TRARE B HE B e FE R 2
B4t RA Fisher BIEHFIDAT 0B E L E HR R R ARG 5115
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BFHABIDRE: AHTERSHNKR, AXRHARSANDIRGTEEIRRE=
BB B 7 Bl HIB BRI
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1 —BEITER

#2—F4FIHTHRE RENRBEURBTMENEAE S EHNZER( B
A —FR R Mk B U5 B I FHE AR 2

PTEREN, ERERE 36 MIRTIE PHEBREAT oM, #ixREER
ZE(P <0.001)o —IERERHELRTIR,36 MREPH 23 E‘EEU%EUE’}% 75% LA
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¥2 KEERMRBBEITER (Bhr: 2%
B3 # x #®
WERE t it S EIEE 3
SEHE FRAEE SEHE EE
BAK 303.7 19.6 283.8 1.8 6.14 293.8 77.0%
&k 299.0 18.8 279.9 11.6 6.10 289.4 76.0%
g 46.9 3.1 42.7 1.8 8.26 44.8 81.0%
Tk 56.2 4.8 50.6 4.0 6.38 53.4 71.0%
LBRAHR 42.8 3.3 38.1 1.7 8.93 40.4 84.0%
EBARRE 40.3 2.8 36.2 2.1 8.13 38.3 81.0%
hiB g AR 22.0 2.1 19.6 1.6 6.50 20.8 74.0%
g/ 16.9 2.2 14.6 1.4 6.78 15.6 78.0%
PR R 20.7 2.6 18.5 2.0 4.81 19.6 71.0%
thift &% 19.5 2.8 17.1 2.5 4.37 18.3 65.09%
BEE 21.2 2.0 18.6 1.6 7.11 19.9 72.09%
#BESNLE 41.2 3.1 36.5 2.5 8.47 38.9 78.0%
BEERE 23.8 2.3 21.3 2.1 5.84 22.6 75.0%
kB 131.5 9.1 118.6 4.8 8.80 125.0 83.0%
thpE K 65.5 6.5 58.0 4.1 6.93 61.7 79.0%
hgNEK 59.8 5.5 53.7 3.8 6.53 56.7 74.0%
*®3 HEREHEMBSKITER (fr: 2Zk)
B3 # i 3
WETE tE I & EAEIE:
SEEE REE SEBE PR
BAK 227.4 16.3 208.8 10.3 6.82 218.1 76.0%
HEBEE 212.7 15.3 196.1 10.1 6.40 204.4 77.0%
Tk 30.0 2.8 26.8 2.4 6.08 28.4 71.09%
MR 20.3 1.8 17.7 1.0 8.97 19.0 83.0%
INKR B 20.6 1.7 17.8 1.3 9.15 19.2 80.09%
BTHER 16.7 1.7 14.8 1.3 6.42 15.8 73.0%
BTREZ 11.1 1.6 9.6 0.8 6.08 10.4 80.0%
ETFEK 45.3 4.0 40.1 2.7 7.51 42.7 77.0%
ANLEE 66.6 5.5 58.3 3.6 8.89 62.4 85.09%
RENE® 39.7 3.6 35.1 2.3 7.67 37.4 81.0%

2. AZ A WER
DL EVMAREM b A SR TR BE, KA Fisher FBIAH EiT B H BAR
A 2z B 20 & MR A B — R B i B B BR B an 3% 5— 38T iR,
BEFERERIAHBIRBHABNMRBELEE (P <0.001)o LR AN, RE

EHENBRERAARED Z #, WZEXTIEFEHE N B, NTIERENHE N4
o

3. RSB HER
#8 BARTHRREEZR EKREZRS HBI DT ES T EEANTEREHGIES,
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F4 RAEMRMBAITER (hr: Zk)
B % H#
WRIE t{E (23 HF &
K EE ¥HE REE
BAK 243.8 16.9 224.4 11.6 6.70 234.1 76.0%
EEE 214.6 15.2 197.6 9.7 6.65 206.1 77.0%
@z 19.6 2.4 17.7 1.8 4.61 18.7 71.0%
Rz 23.8 2.2 21.6 1.8 5.76 22.7 72.0%
BTHE 15.7 2.1 13.9 1.4 5.33 14.8 76.09%
FFEi2 12.1 1.6 10.4 0.9 6.62 11.3 79.0%
il 3l 22.3 2.6 20.1 2.0 4.87 21.2 69.0%
i1 2 22.6 2.4 20.1 2.1 5.65 21.4 71.0%
BFEK 46.1 4.9, 41.0 2.8 6.39 43.5 76.0%
HwERNEE 35.3 3.8 32.1 2.9 4.79 33.7 70.0%
x5 BREfEBIHBFEE
m S o8 B B F @& e @ H A%
1 Z =X, + 17.8346X, + 20.6657X,, — 4.0705X, 22.06 1660.3 82.0%
2 Z =X, + 0.1521X, + 3.2895X, + 2.7306X,, 23.26 292.0 87.0%
3 Z =X, + 26.8610X, + 21.7050X,, 31.37 2219.0 86.0%
4 Z =X, + 3.0408X, + 2.6479X%,, 31.31 270.6 87.09%
5 Z =X, + 15.5323X, + 11.1452X,, 31.11 1114.5 86.0%
6 Z =X, + 0.0410X,, + 0.1717X,, 23.37 56.3 84.09%
7 Z = X,, = 0.0974X,, + 0.2275X, 25.53 135.7 84.09%
8 Z =X, + 3.8704X, + 3.8613X,, + 0.5506X,, 23.36 420.2 86.0%
9 Z =X, + 28.6343X, 40.49 1451.5 85.0%
10 Z=1X, + 0.1755X,, 35.40 55.6 84.0%
11 Z =X, + 0.4548X,, 45,07 95.7 84.09%
12 Z =X, + 0.7629%,, 47.04 70.1 86.09%
13 Z=1X, + 1.0144X,, 43,34 84.2 83.0%
14 Z =X, + 0.9448X,, + 0.1726X,, 31.38 98.7 85.09%
15 Z = X, + 10.0409X,, + 4.8668X,, 29.83 1052.1 84.09%
16 Z =X, — 0.3094X, + 0.8343X,, 31.32 66.4 87.0%
17 Z =X, + 0.2957X,, 41.86 77.4 85.0%
18 Z =X, + 0.4505X, + 0.8694X,, 31.60 91.5 86.09%

#8HPEZREFERRES EATENAR®RL, REARKXAZEEHARRIK
B, SR Wilks HRREFS N EEEBAN—AERNABI 8RN, RERNEIZA
EROHBEHEE, X* EWE Wilks EREREER, XETUBELE X* EREH
E—-HBANERNHFENIRETREEEUNE N, &E X ERER,AXHEARS
HBI S HBEREANZERRARERENE L, X9 FIH TRIRS AR ITITE
B S AP b B B 5 BB R

F #5002 5 H 5 B K MBI R B %

SEFRRL RS, B M BB E DB RARDS AKX, R Yo KT Y., WAHREN B
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1 Z =X,; + 4.1337X,, + 26.873X,, + 4.8344X,, 23.03 1032.0 81.0%
2 Z=X,, + 33.8196X,, + 1.4245X,, + 8.5855X, 21.71 1257.0 84.0%
3 Z =X, + 32.8028X,, + 7.8119X,, 4 2.6423X,, 21.84 1326.2 83.0%
4 Z = X5 + 39.9757X, + 4.6491X,, + 8.5707X,, 21.75 1332.6 84.0%
5 Z =X, — 0.0561X,;, + 0.1649X,, 4 0.1635X,, 21.91 31.6 - 86.0%
6 Z = X5 + 34.1487X,, + 5.7681X,, + 6.0914X 22.55 1147.2 81.0%
7 Z = X,, — 0.3511X,; + 1.8230X,, + 0.7882X,, 20.85 182.3 82.0%
8 Z=X,; + 4.1188X,, 4 7.7963X,, 28.13 821.8 83.0%
9 Z = X5 + 30.7165X,, + 6.6715X,, 30.24 1043.3 81.0%
10 Z = X, + 0.1573X,, + 0.2064X,, 28.89 28.3 85.0%
11 Z =X,, + 1.9797X,, + 1.1052X,, 27.45 175.3 84.0%
12 Z = X,, + 1.9868X,, + 0.8263X,, 28.08 197.6 82.09%
13 Z = X,, + 0.2326X,, 40.82 33.5 84.0%
14 Z =X, + 0.3675X,, 43.83 23.0 81.0%
15 Z=X,, + 0.6587X,, 41.36 87.1 84.0%
16 Z = X,, + 0.2096X,, 45.31 28.1 82.0%
17 Z=X,, + 0.2315X,, 44.71 27.8 84.0%
18 Z =X, + 0.4117X,, 45.68 25.7 83.0%
19 Z=X,+ 24.6424)(21 +11.0147X,, 31.49 864.6 83.0%
20 Z =X,; + 27.3994X,, + 5.7248X,, 30.44 958.0 82.09%
&7 RAEHEI3T05%K
- I OB B M FE -3 0y ) 513
1 Z = X, + 2.0809X,, + 4.2090X,, + 1.8251X,;, 15.71 114,3 80.0%
2 Z =X, + 2.1193X,, + 1.9073X,, + 0.5668X,, 13.79 356.3 80.0%
3 Z = X,;3 + 1.0325X,, -+ 8.7199X,, + 4.3600X,, 16.32 421.0 83.09%
4 Z=X,, + 4.4325X,, + 2.5879X,, -+ 0.8117X,, 15.21 468.7 80.0%
5 Z = X,, + 4.6342X,, + 4.5542X,, 19.61 436.5 81.09%
6 Z = X, Y 9.3444X,, + 4.3157X,, 21.93 403.7 84.0%
7 Z=X,;+ 8.9541X,, + 0.9556X, 19.79 339.3 81.0%
8 Z =X+ 2.6246X, -+ 8.9718X,, 20.44 356.3 85.0%
9 Z =X, + 8.5800X,, + 0.8285X,, 19.64 338.9 82.0%
10 Z=X, + 2.8036X,, + 3.9139X,, 20.24 342.0 81.0%
11 Z = X,; + 1.5751X,, + 8.9955X,, 19.69 343.3 82.0%
12 Z = X, + 4.4142X,, + 2.3858X,, 20.73 404.2 82.0%
13 Z = X,, + 4.3424X,, + 1.7979X,, 19.00 106.1 80.0%
14 Z = X,, + 11.0098X,, 29.25 358.4 81.0%
15 Z = X,; + 2.3243X,, + 8.5105X,, + 4.1521X,, 16.69 434.2 84.0%
16 Z = X,, + 3.2133X,, + 9.9888X,, + 4.3495X,, 16.32 499.7 82.0%
17 Z =X,, + 4.2455X,, 27.20 324.8 83.0%
18 . Z =X,, + 11.6188X,, + 4.7654X,, 21.23 467.0 83.0%
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*8 ESANINTHIRE

¥ ¥ HALTE FIg Wilks {§ X2 g
KR +5R
1 BENKER 83.69 0.5394 60.20
2 EEES/NAE 26.10 0.4250 83.00
3 EXEE 4.12 0.4075 86.64
4 HEETREZ 2.61 0.3965 88.80
5 R 2 2.68 0.3856 91.01
6 BENLEE 1.17 0.3808 91.73
BER+RE
1 BELEKRER 79.77 0.5513 58.07
2 RE&EE 21.63 0.4507 77.30
3 REE®RE 7.88 0.4165 84.51
4 EEBRESNLE 4,90 0.3961 88.91
BE+RE
1 BENLER 83.69 0.5394 60.20
2 REBTXRZ 24.21 0.4316 81.50
3 REE#EEK 5.34 0.4089 86.31
4 REETHR 5.52 0.3864 91.29
5 REB SR 2.29 0.3772 93.11
6 RBBTRR 1.53 0.3711 94.17
7 REkgNIK 1.29 0.3659 95.00
8 RELEHE 1.37 0.3605 95.90
BR+ER+RE
1 L= GINEIN 7.3 83,70 0.5394 60.20
2 EEIRESNKE 26.10 0.4250 83.00
3 REBTERR 14.28 0.3700 95.95
4 REmmiE 4.83 0.3521 100.22
5 HEETRZ 4.59 0.3356 104.26
6 BEANLER 2.74 0.3260 106.48
7 = ooy A 2.47 0.3175 108.42
8 B BEE 2.71 0.3083 110.61
9 RE&HEE 2.33 0.3005 112.41
RZHE AL,
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LRHIDOR, B R EEREN AR AT EWET S LB AF BRI, M
% —TEARE MR ENIMERTNAZ, RITEXRIIETEEBEEXN WA ENK
BRTHIEE, EXFBELT, BT —ENE TN E AR EAL R, (F £ 50H) 5] BREE)
R FAZ B —E Rl b, AR AE—NETR B WS ERRIEARRERT LK
ERITHANEE, MR 2-R4+ERTUBHEALRERZRNETAEBEHBREREH
HREENE, FELRETERROERT, RAR—EBRETEIEENREA—H
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®9 LRAESHSIEM
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4 L
Y, = —2.1815X, + 2.6059X,, + 1.8525X,, + 4.6989X,, 25.21 91.0%

+ 3.4777X,, + 0.2786X,, — 230.5567
Y, = —1.8833X, + 2.1440X,, + 1.7151X,, + 3.2420X,,
+ 2.8442X,, + 0.5174X,, — 181.6672

ER+RE
Y, = 4.7134X, + 2.2008X,, + 1.0683X,; + 2.8078X,, 36.21 90.0%
— 293.2463
Y, = 4.2292X, + 1.8880X,, -+ 0.9988X,, + 2.3969X,,
— 238.4345
ﬁ*"‘R"‘ ’ ’
Y, = 5.2454X,, + 5.3981X,, 4 2.3895X,, -+ 1.1795X,, 20.18 90.0%
+ 2.0161X,, + 0.7763X;, + 1.9576X,, — 0.5460X,,
— 276.7045

Y, = 4.4396X,, + 4.9392X,, + 1.8178X,, + 1.1170X,,
+ 1.7731X,, — 0.0624X,, + 1.6785X,, — 0.3205X,;
— 222.8538

ER 8%+ RE

Y, = 6.7492X, — 4.0741X, + 2.5748X,, + 3.8344X,, 23.28 92.0%
+ 5.8158X,; + 0.0238X,, + 1.1744X,, + 0.3688X,,
+ 2.5135X,, — 399.0518

Y, = 6.3353X, — 3.6880X, + 2.0977X,, 4 2.1001X,,
+ 4.8546X,, + 0.4138X,, + 1.1216X,, — 0.3207X,,
+ 2.1971X,, — 325.2442

W E ZITHTT i, H RS H0R B A LB B Rl M AR 8 R

2. HM Pons k% RIHIB 4707 B 8b4T B B B HIBIBFFERAR,  HIBIS AT E RS
EREFNEENEEFR, A LERIASH AR E ATHENEE TR RESR
HHRR,BRT B 2 AIERE L HERAHESBE, 5 R HA —Hir T ST
U —FREHPHR, FNEHEERTIENEE, RBLTHB S5 BN LLE
ZHEZHNESBES /D, AR HIBIRERT T, AXUIMEEEY T 56 W EK
BRI B RR . MATEZR AT, 58— iR Bl e A8 EL , 2 T Bl BB A 2 Bl 25 5%
THEBES, ‘

FOBEEW, EEETTEH RN Z BB LR TR EE HRKFHINEE,
ERERT - EREEE . BESSTREDNONERE, BT £ IARA &K
53 o

3AEH—SREHBIBR, KXCRABES HB AT B T PmR RN =R
BT HHIEE, BFARPTHERAETBEERS TR, KB HBIRIEENER
EAFIF RS, MR BN EH A H T LUHRE R Z MBS A 54 HI B REUH
REIBM o RN B AT DL D — 2 BT B, IR O 4 SR W JHL P IO 4] 31 R R B 3 31 o
&K 90%, EEBWERIIET RERAKME RV, N mES HH R,
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4. JLE ,Boh2:3#E (Black, 1978; Nakahashi, 1986) fERE B IIHEFEIAR
MET EEENEEME LNERORT THEY. BA-BOIAARKEEE., BEM
BEHANEEERBHBRINASZAEEE LR, AMREEEENENEEN
B, HTXEMELAREREREMETHAL ERBHINBER T HTRE TR, ik
AR THAKEERNEERFEER Y ANERER, BEALKBREMBEREIE
ERNEE LN EEARNKBEZR. ERE . EELIE. . LEE. BES/Nk
ERPHERRENTREROENEENE, ERE.BEMLERNEK, BTE
AR TRRKRENTHRERIEINEEN E, ERE, RETRE-IHERENT
REEOEIEENME, AERMING, BA LREFEEENEERBEREERTRKE
T H M Bl K 5E rE

& [

LEALKE 36 M URTIEBREFFEEOEIZER, HPXSBTERATSE
i o e 3 1 T LR BRI RIS R
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3. KK Fisher FREEIIAY 56 I 4 51 4] 51 BRI SR R 25 1) 43477 123 B S O PG IO
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SEX DISCRIMINANT ANALYSIS OF LONG BONES
OF UPPER LIMB

Liu Wu
(Institute of Vertebraie Palcontology and Paleoanthropology, Academia Sinica)
Key words Bones of upper limb; Sex determination; Discriminant analysis
Abstract

100 long bones of upper limb of Chinese (males 50, females 50) are included in this study.
36 measurements were taken. Statistical analysis shows that the means of all measurements in
males are larger than those in females significantly (P<<0.001). This study shows, that most
of single measurement can be used to determine sex with better discriminant results. Of all
36 measurements 23 can be used as single sex discriminator with accuracy 75% or better
among them 9 measurements can reach the accuracy over 80%. By using Fisher’s method, 56
sex discriminant functions for bones of upper limb were calculated which can sex upper limb
bones 80%—87% correctly. For the purpose of further raising discriminant rate, stepwise dis—
criminant analysis was used to establish four stepwise discriminant functions which can deter-
mine sex with the accuracy aver 90%. :



