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ABSTRACT 
Sex determination is an important issue of anthropological and forensic sciences. De-

termination of sex is a priority issue for further analysis of unidentified ancient human 
remains, because all techniques of identification are markedly different for males and 
females. The present study provides sex determination using discriminant analysis from 
tibia measurements in an ancient Anatolian population. In this study, a total of 7 tibia 
measurements were taken from 123 adults of known sex (62 males and 61 females) in 
Medieval Dilkaya population (A.D. 10th century). Osteometric measurements included 
were the length, circumference of midshaft and minimum, transverse and sagittal diame-
ters of midshaft and nutrient foramen levels. Data were analyzed by student t-test and 
discriminant analysis using Statistical Package for the Social Sciences (SPSS) version 13.0 
program. Results showed that grouping due to sex differentiations was accurate by tibia 
metric values between 73.5% and 90.2% in Dilkaya population. The midshaft circumfer-
ence was the best single discriminating variable and results of this study compare with 
other studies. It is suggested that discriminant formulas developed by tibia measure-
ments in this study can be used for sex determination accurately on fragmentary skeletal 
remains in ancient Anatolian populations. 
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1. INTRODUCTION 
Determination of sex is a priority issue 

for further analysis of unidentified human 
skeletal remains, because all identification 
techniques based on the sexes and for 
males and females different formulas are 
needed. The determinants of sexual dimor-
phism from osteological material are relat-
ed greatly in body size and muscularity, 
and the childbearing capability in females. 
In general, the pelvis and skull are the part 
of the skeleton that exhibits prominent 
sexually dimorphic characteristics to pre-
dict sex with high accuracy.  

Some of the powerful methods of sex de-
termination from skeleton are based upon 
the application of statistical analysis to os-
teological material. Discriminant function 
analysis is one of the most sophisticated 
mathematical approaches. Sex determina-
tion by discriminant function analysis pro-
vides information from each bone, which is 
very useful in disasters and forensic cases.  

Methods of sex determination by discri-
minant analysis from skeletons have been 
described in several populations by many 
authors (Bainbridge and Genoves, 1956; 
Hanihara, 1959; Giles and Eliot, 1963; van 
Dongen, 1963; Giles, 1964; Kajanoja, 1966; 
Townsend et al., 1982; Taylor and DiBen-
nardo, 1982; İşcan and Miller-Shaivitz, 
1984; Johnson et al., 1989; Wu, 1989; Inoue 
et al., 1992; Song et al., 1992; Di Vella et al., 
1994; Murphy, 1994; İşcan et al., 1994; İşcan 
et al., 1995; Murphy, 1995; Hsiao et al., 1996; 
Kalmey and Rathbun, 1996; Introna et al., 
1997; Robline and Ubelaker, 1997; Steyn 
and İşcan, 1997; İşcan et al., 1998; Introna, 
1998; Steyn and İşcan, 1998; İşcan and 
Steyn, 1999; Wiredu et al., 1999; Gonzales-
Reimers et al., 2000; Safont et al., 2000; Pur-
kait, 2001; Murphy, 2002; Frutos, 2002; 
Koçak et al., 2003; Bidmos and Dayal, 2003; 
Sakaue, 2004; Kanchan and Rajenda, 2005; 
Özer et al., 2006; Özer and Katayama, 2006; 
Harma and Karakaş, 2007; Alunni-Perret et 
al., 2008; Özer and Katayama, 2008; Robin-
son and Bidmos, 2009; Soni et al., 2010; 
Robinson and Bidmos, 2011; Mastrangelo et 

al., 2011; Janamala et al., 2012; Seema, 2012; 
Slaus et al., 2013, Özer, 2014).  

Determination of sex from post-cranial 
skeleton is also studied in many researches 
and a limited number of studies based on 
tibia measurements (Kieser et al., 1992; 
Singh et al., 1975). Steyn and İşcan (1997) 
studied sex discrimination using tibia oste-
ometric data of white South Africans. Hav-
ing evaluated regression formulas from 
Hamann-Todd collection, Holland (1991) 
also reports that the proximal end of tibia is 
sexually dimorphic.  

Population specific studies conducted so 
far for assessment of sex from tibia have 
reiterated the fact that metric standards 
must be developed for each population 
because of the differences in size between 
groups. The objective of the present study 
is to develop discriminant formulae for sex 
determination by using the tibia measure-
ments and establish metric standards for 
ancient Anatolian human skeletal remains. 
 
2. MATERIAL AND METHODS 

In this study, we studied 123 adult tibias 
(62 males, 61 females) excavated from 
Dilkaya archaeological settlemant, Eastern 
Anatolia (Medieval Age). Most of the skele-
tons had been recovered from burials in 
sand and are currently housed in Laborato-
ry of Paleoanthropology, Ankara Universi-
ty. Only adult skeletons with closed epiph-
ysis were included in the analysis. In order 
to develop metric standards for sex deter-
mination, the sex of the individuals from 
collection must be first determined inde-
pendently. The sex of the individuals in the 
Dilkaya collection was assed using the 
conventional pelvic and skull morphologi-
cal criteria. 

From each tibia, 7 variables were meas-
ured, using a sliding caliper, caliper rule, 
osteometric board and steel tape. Tibia 
measurements are; maximum length, trans-
verse diameter at nutritient foramen, sagittal 
diameter at nutritient foramen, midshaft cir-
cumference, transverse diameter at midshaft, 
sagittal diameter at midshaft and minimum 
circumference. 
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Data were analyzed by using the Statisti-
cal Package for the Social Sciences (SPSS) 
program version 13.0. Descriptive statistics 
were calculated, and a student t-test for 
equal variances was applied to assess the 
difference between the means of the male 
versus female groups. Univariate analysis 
of variance was used to measure the varia-
tion within and between the groups. A 
stepwise discriminant function procedure 
was applied to all dimensions, using the 
Wilks’ lambda minimization procedure, to 
determine which variable provided the 
best discrimination between the sexes. The 
Wilks’ lambda performs in the multivariate 
setting, with a combination of dependent 
variables, the same role as the F-test per-
forms in one-way analysis of variance. 
Lambda ranges between 0 and 1, with val-
ues close to 0 indicating the group means 
are different and values close to 1 indicat-
ing the group means are similar (Özer and 
Katayama, 2008).  

Discriminant function analysis was ap-
plied in order to classify individuals as 
male or female. The procedure generates a 
discriminant function based on linear com-
binations of the predictor variables that 
provide the best discrimination between 
the groups. Discriminant coefficients are 
the regression-like b coefficients in the dis-
criminant function, in the form y=b1x1 
+b2x2 +... + b0x0 + c, where y is the variable 
formed by the discriminant function, the 
b’s are discriminant coefficients, the x’s are 
discriminating variables, and c is a constant 
(Huberty, 1994). 
 
3. RESULTS 

Descriptive statistics; the means and 
standard deviations, student t-test and 
equality test of group means results of tibia 
measurements for males and females are 
given in Table 1. The t-test results showed 
that all measurements were significantly 
greater in males. This state repeats the fact 
that the average male tibia is more muscu-
lar than the average female. Wilks’ lambda 
performs, in the multivariate setting, with a 
combination of dependent variables, the 

same role as the F-test performs in one-way 
analysis of variance. Results indicated that 
minimum circumference was the first vari-
able to be selected by the analysis in 
Dilkaya tibia measurements and followed 
sequentially by midshaft circumference. 

Results of the discriminant function 
analysis are presented in Tables 2 and 3. 
For each function, the discriminant func-
tion coefficients, the sectioning point, the 
demarking point, the expected accuracy of 
sex determination are given. In Table 2 
functions number from 1 to 7 based on sin-
gle variables are given. The accuracy of sex 
determination ranged from 73.5% to 88.7%. 
The midshaft circumference measurement 
was the best single discriminating variable. 
For each function, when the Discriminant 
score is greater than the sectioning point, it 
indicates a male individual. In Table 3 
functions numbered 1 to 5 indicates the 
contribution of a variable with the Discri-
minant score related to other variables. 
With all measurements (except midshaft 
circumference), 90.2% of cases could be clas-
sified correctly. Classification accuracy was 
generally higher for females than for males. 
 
4. DISCUSSION AND CONCLUSIONS 

Population specific studies and formulas 
have an important role in osteological data 
analysis. The present study has confirmed 
that for sex determination the measure-
ments of the tibia display higher classifica-
tion accuracy and a good sex indicator. Our 
prediction values showed that sex differen-
tiation can be done by tibia measurements 
with accuracy between 73.5% and 88.7% in 
univariate and between 88% and 90.2% in 
multivariate analysis. So far numerous 
studies focus on the limitations of discri-
minant function formulae using more ro-
bust, skeletal elements including the femur, 
tibia and calcaneus and talus, and general-
ly accuracies fall within the 80-90% range 
(Slaus et al., 2013). 

Gonzales-Reimers et al. (2000), investi-
gated sex determination by discrimination 
by discriminant function analysis of the 
right tibia in the prehistoric population of 
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the Canary Island and highlighted the high 
average accuracy (94.9 to 98.3%). Tibia 
breadth parameters showed better discri-
minant power than length measurements 
and authors explained on the basis of 
greater male muscular development.  

Holland (1991) also points out the im-
portance of the proximal of the proximal 
tibia due to heavy stress during on indi-
viduals life, and because the stress may 
have a sexual component and good indica-
tor, in terms of sex determinations. Conse-
quently, different bone remodeling be-
tween sexes may lead to greater cortical 
bone development in males during adoles-
cence which continues throughout in 
adulthood (Slaus et al., 2013). 

Study conducted on contemporary Croa-
tian tibias confirms various combinations 
of variables yield accuracies ranging from 
84.4 to 91.1% (Slaus et al., 2013). Although 
the discriminant power was lower than the 
prehistoric Canarian study, study results 
confirms that best discriminate values were 
archived by using maximum diameter of 
the tibia at the nutrient foramen, maximum 
epiphyseal breadth of the tibia and circum-
ference of the tibia at the nutrient foramen. 

İşcan and Miller-Shaivitz (1984) reported 
that the circumference taken at the nutrient 
foramen level of the tibia was predicted 
with 77.2% accuracy for whites and 80.0% 
for blacks in Terry Collection. Marked dif-
ferences between groups is important, as 
well as the differences in nutrition, disease 
or physical activity within the group. Fur-
thermore, they also reported that sexual 
dimorphism was better predicted by the 
tibia than the femur. 

Safont et al. (2000) also confirm the high 
accuracy of the circumference at the nutri-
ent foramen level of the tibia and the radial 

circumference which are the most useful 
individual functions to classify individuals. 
However controversially they suggest that 
the arm discriminate the sex better than the 
leg due to arm bone circumferences are 
being more greatly affected by mechanical 
stress. They reported that men showed a 
high muscular activity in Late Roman site 
of Mas Rimbau/Mas Mallol (Spain). 

This study also agrees with the finding 
that diameter and circumference dimen-
sions (between 80.2% and 88.7%) are more 
dimorphic than length (73.5%) measure-
ments. This is also in accordance with the 
previous findings (İşcan and Miller-
Shaivitz, 1984, İşcan et al., 1994, Özer and 
Katayama, 2006, Özer and Katayama, 
2008), and might be related on the basis of 
the greater muscularity of male anatomy. It 
was clear that certain parameters of tibia 
could help in determination of sex from 
fragments of the tibia (Seema, 2012). Con-
sequently, it is worth to project that several 
muscles insert near the nutrition foramen 
and according to this transverse diameter 
parameters have high accuracy in terms of 
sex discrimination (İşcan et al., 1994). 

This study which involved some meas-
urable characteristics of the tibia can help 
in identifying the sex of the tibia both in 
forensic and anthropological cases. In con-
clusion, the results show that discriminant 
formulas developed by tibia measurements 
can be used for sex determination accurate-
ly on fragmentary skeletal remains in an-
cient Anatolian populations, and this 
method can be used as an important tool 
for osteoarchaeological research for the 
area. Therefore it can be concluded that 
similar researches are needed in terms of 
evaluating various sexing methods for the 
specific areas. 

 
Table 1: Means, standard deviations, univariate statistics and test of equality of group means of Dilkaya tibias 

  Male   Female    
Variables (mm) N Mean SD N Mean SD Wilks’ Lambda F 
Maximum length  48 367.61 23.80 50 338.16 18,81 0.670 44.398 
Tr. dia. at nut. foramen 57 24.75 2.34 59 20.53 2.03 0.547 74.454 
Sag. dia. at nut. foramen 57 34.49 2.56 59 29.53 2.52 0.498 90.808 
Midshaft circumference 56 86.02 6.90 59 73.31 5.78 0.470 101.622 
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Minimum circumference 58 78.34 6.16 58 66.69 4.44 0.428 120.188 
Tr. dia. at midshaft 57 23.22 3.12 59 19.29 2.05 0.591 62.191 
Sag. dia. at midshaft 57 30.62 3.56 59 25.95 2.37 0.633 52.215 

 
Table 2: Discriminant function analysis results of Dilkaya tibias (univariate) 

Function no 1 2 3 4 5 6 7 
Maximum length  0.047       
Tr. dia. at nut. foramen  0.457      
Sag. dia. at nut. foramen   0.394     
Midshaft circumference    0.158    
Minimum circumference     0.186   
Tr. dia. at midshaft      0.380  
Sag. dia. at midshaft       0.332 
Constant -16.473 -10.326 -12.581 -12.523 -13.512 -8.068 -9.368 
Sectioning point 0.014 0.017 0.0165 0.026 0.00 0.013 0.0135 
Accuracy (%) 73.5 85.3 80.2 88.7 84.5 80.2 81.9 

 
Table 3: Discriminant function analysis results of Dilkaya tibias (multivariate) 

Function no 1 2 3 4 5 
Maximum length  0.007 0.005 0.009 0.009 0.007 
Tr. dia. at nut. foramen 0.062 0.032  0.102 0.077 
Sag. dia. at nut. foramen 0.156 0.131  0.128 0.099 
Midshaft circumference 0.065  0.123 0.076  
Minimum circumference  0.123   0.121 
Tr. dia. at midshaft 0.103 0.099 0.116   
Sag. dia. at midshaft -0.037 -0.069 -0.031   
Constant -14,984 -15,730 -14,589 -15,562 -16,192 
Sectioning point 0.076 0.0805 0.082 0.075 0.79 
Accuracy (%) 89.1 90.2 88.2 88.0 90.2 

 
 

REFERENCES 
Binda, L., Saisi, A., Tiraboschi, C., Valle, S., Colla, C. and Forde, M. C. (2003) Application 

of sonic and radar tests on the piers and walls of the Cathedral of Noto. Con-
struction and Building Materials, vol. 17, 613–627. 

Cosentino, P. and Martorana, R. (2001) The resistivity grid applied to wall structures: first 
results. Proceedings of the 7th Meeting of the Environmental and Engineering Geophys-
ical Society, European Section, Birmingham, U.K. 

Walker, A. (2012) The Emperor and the World: Exotic Elements and the Imaging of Middle Byz-
antine Imperial Power, Ninth to Thirteenth Centuries C.E. New York, Cambridge 
University Press.  

Alunni-Perret, V., Staccini, P. and Quatrehomme, G. (2008) Sex determination from the 
distal part of the femur in a French contemporary population. Forensic Sci. Int., 
175, 113-117. 

Bainbridge, D. and Genoves, S.T. (1956) A study of sex differences in the scapula. J. Roy. 
Anthrop. Inst., 86, 109-134. 



334 OZER et al 
 

© University of the Aegean, 2014, Mediterranean Archaeology & Archaeometry, 14, 2 (2014) 329-336 

Bidmos, M.A. and Dayal, M.R. (2003) Sex determination from the talus of South African 
whites by discriminant function analysis. Am. J. Foren. Med. Path., 24, 322-328. 

Di Vella, G., Campobasso, C.P., Dragone, M. and Introna, F. (1994) Skeletal sex determi-
nation by scapular measurements. Boll. Soc. Ital. Biol. Sper., 70, 299-305. 

Frutos, L.R. (2002) Determination of sex from the clavicle and scapula in a Guatemalan 
contemporary rural indigenous population. Am. J. Foren. Med. Path., 23, 284-288. 

Giles, E. and Elliot, O. (1963) Sex determination by discriminant function analysis of cra-
nia. Am. J. Phys. Anthropol., 21, 53-68. 

Giles, E. (1964) Sex determination by discriminant function analysis of the mandible. Am. 
J. Phys. Anthropol., 22, 129-136. 

Gonzales-Reimers, E., Velasco-Vazquez, J., Arnay-de-la-Rosa, M. and Santolaria-
Fernandez, F. (2000) Sex determination by discriminant function analysis of the 
right tibia in the prehispanic population of the Canary Island. Forensic Sci. Int., 
108, 165-172. 

Kajanoja, P. (1966) Sex determination of Finnish crania by discriminant function analysis. 
Am. J. Phys. Anthropol., 24, 29-33.  

Hanihara, K. (1959) Sex diagnosis of Japanese skulls and scapulae by means of discrimi-
nant functions. J. Anthropol. Soc. Nippon., 67, 191-197.  

Harma, A. and Karakaş, H.M. (2007) Determination of sex from the femur in Anatolian 
Caucasians: A digital radiological study. J. Forensic Legal Med., 14, 190-194. 

Holland, T.D. (1991) Sex assessment using the proximal tibia. Am. J. Phys. Anthropol., 85, 
221-227. 

Hsiao, T.H., Chang, H.P. and Liu, K.M. (1996) Sex determination by discriminant func-
tion analysis of lateral radiographic cephalometry. J. Forensic Sci., 41, 792-795.  

Huberty, C.J. (1994) Applied discriminant analysis. John Wiley and Sons, New York. 
Inoue, M., Inoue, T., Fushimi, Y. and Okada, K. (1992) Sex determination by discriminant 

function analysis of lateral cranial form. Forensic Sci. Int., 57, 109-117. 
Introna, F., Vella, G.D., Campobasso, C.P. and Dragone, M. (1997) Sex determination by 

discriminant analysis of calcaneus measurements. J. Forensic Sci., 42, 723-726. 
Introna, F., Vella, G.D. and Campobasso, C.P. (1998) Sex determination by discriminant 

analysis of patella measurements. Forensic Sci. Int., 95, 39-45. 
İşcan, M.Y. and Miller-Shaivitz, P. (1984) Discriminant function sexing of the tibia. J. Fo-

rensic Sci., 29, 1087-1093. 
İşcan, M.Y., Yoshino, M. and Kato, S. (1994) Sex determination from the tibia: standards 

for contemporary Japan. J. Forensic Sci., 39, 785-792. 
İşcan, M.Y., Yoshino, M. and Kato, S. (1995) Sexual dimorphism in modem Japanese cra-

nia. Am. J. Hum. Biol., 7, 459-464. 
İşcan, M.Y., King, C.A., Loth, S.R., Shihai, D. and Yoshino, M. (1998) Sexual dimorphism 

in the humerus: A comparative analysis of Chinese, Japanese and Thais. Forensic 
Sci. Int., 98, 17-30. 

İşcan, M.Y. and Steyn, M. (1999) Craniometric determination of population affinity in 
South Africans. Int. J. Legal Med., 112, 91-97. 

Janamala, R.P., Velichety, S.D., Padi, T.R., Boddeti, R.K. and Sirisha, P. (2012) Percentage 
accuracy of sexing human adult tibia by Discriminant function analysis. Int. J. 
Biol. Med. Res., 3, 1739-1742. 

Johnson, D.R., O’Higgins, P., Moore, W.J. and McAndrew, T.J. (1989) Determination of 
race and sex of the human skull by discriminant function analysis of linear and 
angular dimensions. Forensic Sci. Int., 41, 41-53. 

Kalmey, J.K. and Rathbun, T.A. (1996) Sex determination by discriminant function analy-
sis of the petrous portion of the temporal bone. J. Forensic Sci., 41, 865-867. 



SEX DETERMINATION IN AN ANCIENT ANATOLIAN POPULATION 335 

 

© University of the Aegean, 2014, Mediterranean Archaelogy & Archaeometry, 14, 2 (2014) 329-336 
 

Kanchan, R.P. and Rajenda, N.M. (2005) Determination of sex by discriminant function 
analysis and stature by regression analysis a lateral cephalometric study. Forensic 
Sci. Int., 147, 175-180. 

Kieser, J.A., Moggi-Cecchi, J. and Groeneveld, H.T. (1992) Sex allocation of skeletal mate-
rial by analysis of the proximal tibia. Forensic Sci. Int., 56, 29-36. 

Koçak, A., Aktaş, E.Ö., Ertürk, S., Aktaş, S. and Yemişçigil, A. (2003) Sex determination 
from the sterna end of the rib by osteometric analysis. Legal Med., 5, 100-104. 

Mastrangelo, P., De Luca, S. and Sanches-Mejorada, G. (2011) Sex assessment from car-
pals bones: discriminant function analysis in a contemporary Mexican sample. 
Forensic Sci. Int., 209, 196.e1-15. 

Murphy, A. (1994) Sex determination of prehistoric New Zealand Polynesian clavicles. 
Acta Paediatr. Suppl., 16, 85-91. 

Murphy, A. (1995) Sex determination of prehistoric New Zealand Polynesian scapulae. 
New Zealand J. Archaeol., 17, 29-34. 

Murphy, A. (2002) Articular surfaces of the pectoral girdle: Sex assessment of prehistoric 
New Zaeland Polynesian skeletal remains. Forensic Sci. Int., 125, 134-136. 

Özer, İ., Katayama, K., Sağır, M. and Güleç, E. (2006) Sex determination using the scapula 
in Medieval skeletons from East Anatolia. Coll. Antropol., 30, 415-419.  

Özer, İ. and Katayama, K. (2006) Sex determination using the femur in an ancient Anato-
lian population. Anthrop. Anz., 64, 389-398. 

Özer, İ. and Katayama, K. (2008) Sex determination using the femur in an ancient Japa-
nese population. Coll. Antropol., 32, 67-72.  

Özer, İ. (2014) Eski Anadolu ve Japon iskeletlerinde diskriminant fonksiyon analiziyle 
cinsiyet tayini. OLBA, 22, 1-13. 

Purkait, R. (2001) Measurements of ulna: A new method for determination of sex. J. Fo-
rensic Sci., 46, 924-927. 

Robinson, M.S. and Bidmos, M.A. (2009) The skull and humerus in the determination of 
sex: Reliability of discriminant function equations. Forensic Sci. Int. 186, 86.e1-5. 

Robinson, M.S. and Bidmos, M.A. (2011) An assessment of the accuracy of discriminant 
function equations for sex determination of the femur and tibia from a South Af-
rican population. Forensic Sci. Int., 206, 212.e1-5. 

Robling, A.G. and Ubelaker, D. (1997) Sex estimation from the metatarsals. J. Forensic Sci., 
42, 1062-1069. 

Safont, S., Malgosa, A. and Subira, M.E. (2000) Sex assessment on the basis of long bone 
circumference. Am. J. Phsy. Anthropol., 113, 317-328. 

Sakaue, K. (2004) Sexual determination of long bones in recent Japanese. Antropol. Sci., 
112, 75-81. 

Seema, A.M. (2012) Determination of sex from the Tibia in the Punjab Zone. J. Clinical and 
Diagnostic Research., 6, 935-937. 

Singh, G., Singh, S. and Singh, S.P., 1975. Identification of sex from the tibia. J. Anat. Soc. 
India, 24, 20-24. 

Slaus, M., Bedic, Z., Strinovic, D. and Petrovecki, V. (2013) Sex determination by discri-
minant function analysis of the tibia for contemporary Croats. Forensic Sci. Int. 
226, 302.e1-e4. 

Song, H.W., Lin, Z.Q. and Jia, J.T. (1992) Sex diagnosis of Chinese skulls using multiple 
stepwise discriminant function analysis. Forensic Sci. Int. 54, 135-140.  

Soni, G., Dhall, U. and Chhabra, S. (2010) Determination of sex from femur: Discriminant 
analysis. J. Anat. Soc. India, 59, 216-221. 

Steyn, M. and İşcan, M.Y. (1997) Sex determination from the femur and tibia in South 
African whites. Forensic Sci. Int., 90, 111-119. 



336 OZER et al 
 

© University of the Aegean, 2014, Mediterranean Archaeology & Archaeometry, 14, 2 (2014) 329-336 

Steyn, M. and İşcan, M.Y. (1998) Sexual dimorphism in the crania and mandibles of South 
African whites. Forensic Sci. Int., 98, 9-16. 

Taylor, J.V. and DiBennardo, R. (1982) Determination of sex white femora by discrimi-
nant function analysis: Forensic science applications. J. Forensic Sci., 27, 417-423. 

Townsend, G.C., Richards, L.C. and Carroll, A. (1982) Sex determination of Australian 
Aboriginal skulls by discriminant function analysis. Aust. Dent. J., 27, 320-326. 

Van Dongen, R. (1963) The shoulder girdle and humerus of the Australian Aborigine. 
Am. J. Phys. Anthropol., 29, 469-488.  

Wiredu, E.K., Kumoji, R., Seshandri, R. and Biritwum, R.B. (1999) Osteometric analysis of 
sexual dimorphism in sterna end of the rib in a West African population. J. Fo-
rensic Sci., 44, 921-925. 

Wu, L. (1989) Sex determination of Chinese femur by discriminant function. J. Forensic 
Sci. 34, 1222-1227. 

 
 


	1. INTRODUCTION
	2. MATERIAL AND METHODS
	3. RESULTS
	4. DISCUSSION AND CONCLUSIONS
	Table 1: Means, standard deviations, univariate statistics and test of equality of group means of Dilkaya tibias
	Table 2: Discriminant function analysis results of Dilkaya tibias (univariate)
	Table 3: Discriminant function analysis results of Dilkaya tibias (multivariate)
	REFERENCES

