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A81 Estimating Stature When Ancestry is Unknown:  What Statistical Methods Work 
Best?

Ani N. Hatza, MS*, Center for Forensic Science Research & Education, 2300 Stratford Avenue, Willow Grove, PA 19090; Stephen D. 
Ousley, PhD, Dept of Applied Forensic Sciences, Dept of Anthropology, 501 E 38th Street, Erie, PA 16546; and Luis L. Cabo, MS, Dept 
of Applied Forensic Sciences, 501 E 38th Street, Erie, PA 16546

$IWHU� DWWHQGLQJ� WKLV� SUHVHQWDWLRQ�� DWWHQGHHV�ZLOO� JDLQ� DQ� LQ�GHSWK� XQGHUVWDQGLQJ� RI� NH\� VDPSOLQJ� DQG� K\SRWKHVLV� WHVWLQJ� LVVXHV�
WKDW�DULVH�ZKHQ�HVWLPDWLQJ�QHZ�HTXDWLRQV�WR�DVVHVV�VWDWXUH�IURP�VNHOHWDO�HOHPHQWV���,Q�SDUWLFXODU��LW�ZLOO�GHPRQVWUDWH�WKH�FRQYHQLHQFH�
of incorporating outgroup comparisons in the development of stature equations, including the appropriate hypothesis tests to assess 
ZKHWKHU�WKH�UHJUHVVLRQ�OLQHV�GLIIHU�VLJQL¿FDQWO\�IURP�WKRVH�IRU�RWKHU�VDPSOHV�RU�JURXSV���7KLV�VWUDWHJ\�VHUYHV�WR�SUHYHQW�RYHU¿WWLQJ�WR�
WKH�UHIHUHQFH�VDPSOH��ZKLFK�LV�QRW�DGGUHVVHG�E\�JRRGQHVV�RI�¿W�PHDVXUHPHQWV�VXFK�DV�FRUUHFW�FODVVL¿FDWLRQ�SHUFHQWDJHV�RU�HUURU�UDWHV�

This presentation will impact the forensic science community by demonstrating that, contrary to traditional assumptions, pooled-
DQFHVWU\�VWDWXUH�HTXDWLRQV�FDQ�EH�PRUH�DSSURSULDWH�WKDQ�SRSXODWLRQ�VSHFL¿F�HTXDWLRQV�REWDLQHG�IURP�D�VLQJOH�VDPSOH�1-3  This implies 
that in many instances stature can be accurately and precisely estimated from the femur and tibia even when the decedent’s ancestry is 
XQNQRZQ�

The study examines this hypothesis and proposes new methods and criteria to assess whether it is necessary to subdivide samples 
IURP� WKH� VDPH�RU�GLIIHUHQW�SRSXODWLRQV� WR� FUHDWH�QHZ�� VSHFL¿F� VWDWXUH� HTXDWLRQV�� �(TXDWLRQV� IRU�¿YH�PRGHUQ� DGXOW� VNHOHWDO� VDPSOHV�
VHSDUDWHG�E\�GLIIHUHQW�OHYHOV�RI�JHQHWLF�GLVWDQFH�DUH�FRPSDUHG�XVLQJ�$QDO\VHV�RI�&RYDULDQFH��$1&29$��WR�WHVW�ZKHWKHU�UHJUHVVLRQ�OLQHV�
actually differ across groups.4,5  In the absence of such differences, a single, common regression line is appropriate to estimate stature for 
WKRVH�JURXSV���$1&29$�DOVR�SURYLGHV�ZHLJKWHG�HVWLPDWHV�IRU�WKH�VORSH�DQG�LQWHUFHSW��DFFRXQWLQJ�IRU�WKH�VORSHV�DQG�UDQJH�RI�YDULDEOHV�
LQ�DOO�VDPSOH�JURXSV���7KLV�PHWKRG�SURYLGHV�D�FULWHULRQ�WR�GHFLGH�LI�VHSDUDWH�HTXDWLRQV�VKRXOG�EH�FDOFXODWHG�IRU�QHZ�³SRSXODWLRQV´�DQG�
compares the regressions obtained from several samples to address the issue of sample bias. 

Results demonstrate that despite differences in mean height, the relationship between female stature and lower limb bone length is 
FRQVWDQW�DFURVV�VHYHUDO�SRSXODWLRQV��LQGLFDWLQJ�WKDW�VSHFL¿F�VWDWXUH�HTXDWLRQV�DUH�QRW�DOZD\V�UHTXLUHG�IRU�HDFK�DQFHVWUDO�JURXS���0RUH�
SUHFLVHO\��LQ�WKH�SUHVHQW�H[DPSOH��WKH�$1&29$�DSSURDFK�VHUYHV�WR�UHGXFH�WKH�WRWDO�QXPEHU�RI�IHPDOH�HTXDWLRQV�IURP�WZHOYH�WR�¿YH��
VLQFH�QR�VLJQL¿FDQW�GLIIHUHQFHV�ZHUH�REVHUYHG�EHWZHHQ�VHYHUDO�RI�WKH�JURXSV���7KH�REVHUYHG�GLIIHUHQFHV�DFURVV�PDOH�JURXSV�ZHUH�VOLJKWO\�
JUHDWHU�WKDQ�WKRVH�RI�WKHLU�IHPDOH�FRXQWHUSDUWV��EXW�WKH�WRWDO�QXPEHU�RI�HTXDWLRQV�IRU�PDOH�JURXSV�FRXOG�VWLOO�EH�UHGXFHG�VLJQL¿FDQWO\��

%\�SUHVXPLQJ�WKDW�SRSXODWLRQV�DUH�VLJQL¿FDQWO\�GLIIHUHQW��IRUHQVLF�DQWKURSRORJLVWV�VRPHWLPHV�FUHDWH�D�IDOVH�QHHG�WR�FDOFXODWH�QHZ�
stature equations.6-8� �7KH� UHVXOWV�RI� WKLV� VWXG\� LQGLFDWH� WKDW� LW� LV�PRUH�EHQH¿FLDO� WR�¿UVW�FRPSDUH�GLIIHUHQW� VDPSOH�SRSXODWLRQV�XVLQJ�
$1&29$� WR� GHWHUPLQH� ZKHWKHU� RU� QRW� WKH� JURXSV� DUH� WUXO\� VLJQL¿FDQWO\� GLIIHUHQW�� WKXV� UHTXLULQJ� QHZ�� SRSXODWLRQ�VSHFL¿F� VWDWXUH�
regressions. 



* Presenting Author

Anthropology Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 
Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

153

References:
1. 7URWWHU�0��*OHVHU�*&���������(VWLPDWLRQ�RI�VWDWXUH�IURP�ORQJ�ERQHV�RI�$PHULFDQ�:KLWHV�DQG�1HJURHV��American Journal of 

Physical Anthropology,10(4), 463-514. 

2. .RQLJVEHUJ�/:��5RVV�$+�� -XQJHUV�:/� �������(VWLPDWLRQ�DQG�HYLGHQFH� LQ� IRUHQVLF� DQWKURSRORJ\��GHWHUPLQLQJ� VWDWXUH�� ,Q��
Schmitt A, Cunha E, Pinheiro J, editors. Forensic anthropology and medicine: complementary sciences from recovery to cause 
RI�GHDWK��7RWRZD�+XPDQD�3UHVV�,QF���SS����������

3. )HOGHVPDQ�05��)RXQWDLQ�5/��������³5DFH´�VSHFL¿FLW\�DQG�WKH�IHPXU�VWDWXUH�UDWLR��Am. J. Phys. Anthropol. 100:207-224. 

4. 2XVOH\�6'��-DQW]�5/��������)RUGLVF���DQG�6WDWLVWLFDO�0HWKRGV�IRU�(VWLPDWLQJ�6H[�DQG�$QFHVWU\��,Q��A Companion to Forensic 
Anthropology��'&�'LUNPDDW��HG��/RQGRQ��:LOH\�%ODFNZHOO��SS���������

5. 0DKDNNDQXNUDXK�3��.KDQSHWFK�3��3UDVLWZDWWDQVHUHH�6��9LFKDLUDW�.��&DVH�'7���������6WDWXUH�HVWLPDWLRQ�IURP�ORQJ�ERQH�OHQJWKV�
in a Thai population. Forensic Science International��0D\���������H������H���

6. 7URWWHU��0��*OHVHU��*&���������$�UH�HYDOXDWLRQ�RI�HVWLPDWLRQ�RI�VWDWXUH�EDVHG�RQ�PHDVXUHPHQWV�RI�VWDWXUH�WDNHQ�GXULQJ�OLIH�DQG�
of long bones after death. Am. J. Phys. Anthropol., 16(1), 79-123. 

7. .RQLJVEHUJ�/:��+HQV�60��-DQW]�/0��-XQJHUV�:/���������6WDWXUH�HVWLPDWLRQ�DQG�FDOLEUDWLRQ��%D\HVLDQ�DQG�PD[LPXP�OLNHOLKRRG�
SHUVSHFWLYHV�LQ�SK\VLFDO�DQWKURSRORJ\��<HDUERRN�3K\V��$QWKURSRO������������

8. 6LPPRQV��7�� -DQW]��5/��%DVV��:0� �������� 6WDWXUH� HVWLPDWLRQ� IURP� IUDJPHQWDU\� IHPRUD�� D� UHYLVLRQ� RI� WKH� 6WHHOH�PHWKRG��
Journal of Forensic Sciences, 35(3), 628. 

Stature Estimation, Unknown Ancestry, Analysis of Covariance


