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Table 1. Sampling groups used for discriminant function an-

aysis
Mae Female Total
Dental casts 109 106 215
Natural teeth 127 39 166
Teeth 236 145 381
Unit : individuals
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SAEE olgstel Wuis FEse WY
st

1) X|0t2| HZ (Measurements of the Teeth)

Aok 2t el ez WA} (#105 GPM
Co., Swiss)9} =" =} (Mitutoyo Co., Japan)
2 o] 83} 19571 Moorrees7} A| A3 & = 2
AT AZS. old) A2 A Zel I A
% =E 9= 9 ofelE HololA] Alsheict. 7}
guold AZH FE F o4 outlier: 9] 2 7
S ) A & S Ao FAMo2

H 5

T2 Figa=s

uT =

=
L’—L

43 e ol&s}aiv} Aote] A% 5
3} 2o (A3 A} o] 29 1997, F| AN 5 1999).

(1) e} a)e] grz=mzn] (MDd : mesiodistal
diameter of the crown)
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Fig. 1. Measurements of the mesiodistal (MDd) and faciolingual (FLd) diameter of tooth (A : MDd , B : FLd).
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Table 2. The available teeth combination for direct discriminant

analysis
Number of

variables used Upper teeth Lower teeth

One teeth U1,U3u7 L3
U12,U13,U34,

Two teeth U35,U36,U45, u3L3 t}é tgg L37,
u56,U67 '

Three teeth U123,U127,U345,U356 L 123,1.345,L.456,
U367,U467,U567 L457,L467,L567
U1345,U1367,

Four teeth U3567,U4567 L4567

Seven teeth U1234567 L 1234567

Fourteen teeth | U1234567L.1234567

Therest MU3/MU7/ML3/MLS/ML7/FL3

M :mesiodistal diameter of crown, F : faciolingual diameter of crown
U : upper teeth, L : lower teeth, 1 : central incisor, 2: lateral incisor,
3: canine, 4: 1st premolar,5 : 2nd premolar, 6: 1st molar, 7: 2nd molar
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Table 3. Average measurements of the mesiodistal diameter of the dental crown.
#1 #2 #3 #4 #5 #6 #7
Upper Male 854+041 7.13+0.60 8.15+0.50 7.35+0.56 6.98+0.55 10.23+0.60  10.08+0.74
Female 8.34+0.47 6.83+0.61 7.60+0.45 7.17+0.37 6.71+0.43 9.89+0.50 9.45+0.60
Lower Male 5.41+0.35 6.06+0.48 7.15+0.46 7.34+0.44 7.41+051 1153+055  11.10+0.64
Femae 5.26+0.31 5.90+0.39 6.66+0.33 7.15+0.40 6.96+0.46 11.01+053  10.33+0.57

average standard deviation (mm)
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#1: central incisor, 2: lateral incisor, 3: canine, 4: 1st premolar, 5: 2nd premolar, 6: 1st molar, 7: 2nd molar

L6 L7

Fig. 2. Average measurements of the mesiodistal diameter (MDd) of the dental crown. For abbreviations, see Table 2.
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Table 4. Average measurements of the faciolingual diameter of the dental crown

#1 #2 #3 #4 #5 #6 #7
Unper Mae 7.14+0.61 6.49+0.50 8.40+0.54 9.444+0.53 9.21+0.56 11.24+0.55 11.51+0.67
PP Female 6.93+0.45 6.23+0.43 7.97+0.40 9.27+0.53 9.10+0.52 10.93+0.43 11.07+0.49
Lower Mae  541+0.35 6.061+0.48 7.15+0.46 7.34+0.44 7.41+051 11.53+0.55 11.10+0.64
Female 5.26+0.31 5.90+0.39 6.66+0.33 7.15+0.40 6.96+0.46 11.01+0.53 10.33+0.57

average standard deviation (mm)

#1: central incisor, 2: lateral incisor, 3: canine, 4: 1st premolar, 5: 2nd premolar, 6: 1st molar, 7: 2nd molar

12.00
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W Female
10.00
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o
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o
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o
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Fig. 3. Average measurements of the faciolingual diameter (FLd) of the dental crown. For abbreviations, see Table 2.
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Table 5. The results of discriminant analysis using the available
tooth combinations
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Table 6. The results of discriminant analysis using the deleted
teeth combinations

Correctly classified (%)

Correctly classified (%)

vers Wilks , Wilks
Ne. Teeth Box'sM Lambda Mae Femade Tota Ne. Teeth Box'sM Lambda Male Femae Tota
1 L1234567 0431 0000 833 942 898 MU3BMU7ZML
2 Totd 27 0077 0000 806 923 875 1 3MLSML7FL 0022 0000 778 904 852
3 Tota 20 0107 0000 833 885 864 3
4 L123 0126 0000 806 904 864 2 U3567 0009 0000 77.8 904 852
5 L3 0063 0000 806 904 864 3 U1234567 0014 0000 694 923 830
6 ML7FUSFL3 0438 0000 806 904 864 4 U1367 0018 0000 694 885 807
7 U3L3 0181 0000 806 904 864 5 U356 0002 0000 722 85 807
8 L345 0272 0000 806 885 852 6 U4567 0007 0001 750 87 795
9 Li3 0162 0000 778 904 852 7 U367 0026 0000 694 846 784
10 L36 0244 0000 778 904 852 8 U36 0003 0000 667 865 784
11 L37 0363 0000 778 885 841 9 U467 0003 0001 667 87 761
12 ML7FL3 0517 0000 750 865 8.8 10 U67 0044 0000 639 846 761
13 L4567 0372 0000 667 865 784 11 U1345 0001 0000 583 865 750
14 L467 0445 0000 694 846 784 12 U34 0001 0000 6L1 846 750
15 L567 0615 0000 694 846 784 13 U345 0000 0000 611 846 750
16 L67 0533 0000 694 846 784 14 U35 0018 0000 6L1 827 739
17 U13 0082 0000 667 865 784 15 US6 0008 0001 556 827 716
18 L457 0703 0000 639 865 773 16 U45 0000 0072 444 808 659
19 U123 0306 0000 639 865 773 17 U1 0105 0074 361 846 648
20 Use7 0.086 0.000 604 827 713 P>0.05 was considered statistically significant in Box’s M and P<
21* ML7 0434 0000 639 846 761 0,05 ir Wilks' Lambda
22 U7 0.181 0.000 66.7 82.7 76.1 For abbreviations, see Table 2.
23 U3 0129 0000 611 846 750
24+ MU7FU6 0139 0000 583 846 739
25+ MUTMU3 0147 0000 667 788 739
26 U127 0440 0001 611 827 739  ZHATh AAAAe] 85% o|ibe A dEd A
27 ML5 0446 0000 583 808 716 o] 107 Z=3S BAs 2 A7} ol e ol o]
R R
30 L456 0325 0001 6L1 769 705 2 vES vehlon, B89 E3WHS &
2;: ML5ML6 8.5;2 8.800 616 ;g.g Zg.g oA ME .4:.::"_1/] (L3 o] g3 su\ro;m
MU5 1 011 417 5 :
33 MU7 0174 0000 444 788 648 T WEHHL Hol Ik 9E F3(U3)E
34 UL 0464 0048 417 808 648 238 Ao GEE FEIENA A F T} sﬂr
P>0.05 was considered statistically significant in Box's M and P> HEXNA A% 4= Table63t o) 121
Tl 27 tosth comepntion scept from ML2 ¥4 e vlas) 2R WA B ol
2Total 20 : teeth combination except from MU4, ML2, FU1, FU4, FU5, ‘11- 7}-10] Xé-ﬁ— f&%%’ﬂ.‘% o].g_ﬁ;_ 73].?__1,1_1:} }\J—T/HZ“
FL2, FL4, FL
et of qemmise method o pe PEEe 2w 9led o 4+ ol

For abbreviations, see Table 2.

stdct v A 3N deEd o4 Wi A
AR HA ] 64.8~89.3%F A3}s] T 5 99l
o} o] 52] ZAz= Table59} 2t}

FH BN A ol e X olAA S o] 43
(L1234567)7} A& = 89.8%= 7H4¢ & % \geq%

5k~ (Discriminant Function)
Az zzkel wEEst gAe) @
A

& YA

1(L1 2,3,4,5, 6 7) A4 =0.397
—0.648x ML1+0.876 x ML3-0.647 x ML4—
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0.036 x ML +50.28 x ML6+0.756 x ML7 +1.00 x
FL1-1.351xFL2+1.989x FL3—-0.091 X FL4—
0.561 x FL5-+0.029 x FL6+ 0.100 x FL7—-17.346

() 4= 2(A1oHAA: 2T &)
W3 4=0454
Y=-0.750x MU1-0.416 x MU2+0.676 x MU3
—0.455xMU4-0.031 x MU5-0.140 MUG6
+0.066 x MU7+0.253 X ML1+1.143 ML3~-
0.287xML4-0.048x ML5+0.448 ML6+
0.723x ML7-0.383x FU1+0.298 FU2+
0.371 x FU3-0.035x FU4—-0.368 x FU5—
0.651 x FU6+0.752 x FU7+1.018 FL1-1.283
X FL2+1.451 x FL3-0.035 FL4-0.171 X FL5
+0.013x FL6—-0.048 x FL7—17.987

(3) &4 3(A ok AAI: 207 ).
w4 4==0.000

Y =-0.700x MU1-0.257 x MU2+0.517 x MU3
—0.565 MU5-0.220 x MU6+0.263 MU7—
0.048x ML1+1.186x ML3—-0.361 x ML4+
0.059 ML5+0.568 x ML6+0.800 x ML7—
0.017x FU2+0.195x FU3-0.746 FUG6+
0.468x FU7+0.340x FL1+1.312x FL3—
0.378 X FL6—0.140 x FL7—-18.433

(4) &4 4(L1,2,3): I8 H4=0.349
Y =-0.493x ML1+1.238x ML3+0.980 x FL1—
1.448 x FL2+2.161 X FL3—18.871

(5) &4 5(L3): ¥4 4=0320
Y =1.227 x ML3+1.902 x FL3-22.787

(6) 3= 6(ML7, FU5, FL3) : 3844 =0.321
Y =1.018 x ML7—0.763 x FU5+2.073 x FL3—
19.532

(7) &4 7(U3,L3) : A 4=0325
Y =0.470 x MU3+1.001 x ML3-0.091 x FU3+
1.773x FL3-23.204

(8) &<~ 8(L3,4,5): #1445 =0.337
Y =1.116 x ML3—0.441 x ML4+0.582 x ML5+

21

o dumgss —
1.985x FL3-0.340x FL4—-0.304 X FL5—
18533

iyl e EEI AHA
5 AR 2ok AA
E dAdste sjReAlsg oz Abed
= Aotz o] & F FAEA
Aele] A ARE A
shich o 2 A 9T, o1 A 2974 o]k,
g3 2 A3 89 F4EL 62.9~84.6%2]
FHHE Al (Table 7). o] & F ol =HAA
(function 1)Z ©]&-3F 7-$9 84.6%= U342

= I
89.8%2) H|£38F ¥ &S HolFI §T & T4
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Table 7. Theresult of test’s discriminant function

Holdout samples Correctly classified

Function
Sex Number Number %
function 1 male 33 29 87.9
(L1,2,3,4,5,6,7) femae 6 4 66.7
total 39 33 84.6
function 2 male 10 6 60.0
(Total 27) female 4 3 75.0
total 14 9 64.3
function 3 male 12 10 83.3
(Total 20) femae 4 2 50.0
total 16 12 75.0
function 4 male 58 33 56.9
(L1,2,3) femae 15 13 86.7
total 73 46 63.0
function 5 male 78 54 69.2
(L3) femae 23 19 82.6
total 101 73 72.3
function 6 male 34 28 824
(ML7,FU5,FL3)  femde 5 2 40.0
total 39 30 76.9
function 7 male 48 28 58.3
(U3, L3) female 14 11 78.6
total 62 39 62.9
function 8 male 59 46 78.0
(L3, 4,5) femae 10 6 60.0
total 69 52 75.3

For abbreviations, see Table 2.
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Abstract

A Sex Discriminant Function Analysis by the Dental M easurements
of Koreans

Hyung Soon Moon'2, Kyung Suk Hu?, Sun Joo Park?!, Hee Jin Kim?

1Center for Human Remain Sudies, Jungwon Culture Institution, Chungbuk National University
2Division in Anatomy, Department of Oral Biology, College of Dentistry, Yonsei University

When the bones of a human being are excavated, the teeth in particular can be a great help in distinguishing the sex
of the person because they remain unchanged in terms of physical and chemical characteristics. We measured
mesiodistal diameters of the crown of teeth and faciolingual diameters of the crown of teeth of 215 adult dental casts
(mae 109; female 106) and teeth of the 166 cadavers (male 127; femae 39). Among these samples, we made use of
only measurement values with statistical significance to obtain discriminant functions by discriminant analysis and to
verify this study. Fifty one discriminant functions are obtained through several combinations of independent variables
so that they can be applied to the bones of human being found in archaeological excavations. Among them, only 34
functions have the statistical significance, showing the correct classification from 64.5 to 89.8%. The other 17 functions
are excluded from the discriminant analysis on the basis of Box’s M value and Wilks Lambda value. Among these 34
functions, only 8 functions with high classification accuracy are tested. They show the correct classification from 62.8
to 84.6%. The highest classification accuracy can be achieved when all of the lower teeth (11 to PM2) are used. The
functions from the canine tooth of the lower jaw have high potential usefulness because they can be applied to a variety
of materials.

Key words: Dental crown, Metric measurements, Sex discriminant function, Korean
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