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B151 Comparisons of Multivariate Preprocessing for Forensic Discrimination of Fibers 
by UV/Visible Microspectrophotometry

Stephen L. Morgan, PhD*, University of South Carolina, Dept of Chemistry & Biochemistry, 631 Sumter Street, Columbia, SC 29208; 
DQG�1DWKDQ�)XHQI¿QJHU��06������$WULXP�:D\��$SW������&ROXPELD��6&������

7KH� JRDO� RI� WKLV� SUHVHQWDWLRQ� LV� WR� SUHVHQW� UHVHDUFK� VWXGLHV� WR� YDOLGDWH� WKH� IRUHQVLF� FRPSDULVRQ� DGYDQWDJHV� RI� ¿UVW� GHULYDWLYH�
SUHSURFHVVLQJ� IRU� FRPSDULVRQ� RI� 8OWUDYLROHW�9LVLEOH� �89�9LV�� VSHFWUD� RI� ¿EHUV�� � 7KH� HIIHFWV� RI� ¿UVW� GHULYDWLYH� SURFHVVLQJ� ZLOO� EH�
GHPRQVWUDWHG�ZLWK�FOHDU�H[DPSOHV�RI�LPSURYHG�GLVFULPLQDWLRQ�EHWZHHQ�VHOHFWHG�¿EHUV�DQG�E\�LPSURYHG�FODVVL¿FDWLRQ�DFFXUDFLHV�XVLQJ�
multivariate statistics.

This presentation will impact the forensic science community by illustrating how performing multivariate statistics on derivative 
VSHFWUD�FDQ�LPSURYH�GLVFULPLQDWLRQ�RI�FRWWRQ�¿EHUV�RYHU�RWKHU�PHWKRGV�RI�VSHFWUDO�SUHSURFHVVLQJ�IRU�IRUHQVLF�FRPSDULVRQV���6LJQL¿FDQW�
LQFUHDVHV�LQ�GLVFULPLQDWLRQ�RI�¿EHUV�ZLWK�PRVWO\�ÀDW�VSHFWUD�ZLWK�VPDOO�FKDQJHV�LQ�DEVRUEDQFH�DUH�SRVVLEOH�XVLQJ�GHULYDWLYH�VSHFWUD���
'LUHFW�G\HG�FRWWRQ�¿EHUV�DUH�RQH�FODVV�RI�¿EHUV�WKDW�ZRXOG�VHHPLQJO\�EHQH¿W�VLJQL¿FDQWO\�IURP�XWLOL]LQJ�GHULYDWLYH�VSHFWUD�VLQFH�WKHVH�
¿EHUV�WHQG�WR�KDYH�GLVWLQFWLYHO\�ORZ�FKDQJHV�LQ�DEVRUEDQFH���$OWKRXJK�QR�VLQJOH�PHWKRG�RI�SUHSURFHVVLQJ�LV�EHVW�IRU�DOO�W\SHV�RI�VSHFWUD��
the analyst must show caution when selecting cases in which derivatives should be used.

'HWHUPLQLQJ�ZKLFK�DQDO\WLFDO�PHWKRG�ZLOO�KDYH�WKH�KLJKHVW�GLVFULPLQDWLRQ�SRZHU�IRU�WUDFH�HYLGHQFH�H[DPLQDWLRQV�LV�LPSRUWDQW�WR�
forensic laboratories in terms of allocation of time and resources.  The importance of statistical methods for evaluation of trace evidence 
analysis in forensic science has also been of recent focus.1

&RORU�SOD\V�D�FULWLFDO�UROH�ZKHQ�DQDO\]LQJ�QDWXUDO�¿EHUV�VXFK�DV�FRWWRQ�LQ�IRUHQVLF�LQYHVWLJDWLRQV���89�9LV�0LFURVSHFWURSKRWRPHWU\�
�063�� LV� D� QRQ�GHVWUXFWLYH� WHFKQLTXH� FDSDEOH� RI� SURYLGLQJ� REMHFWLYH� FRORU� PHDVXUHPHQWV� RQ� ¿EHUV� LQ� WKH� IRUP� RI� DEVRUSWLRQ� RU�
WUDQVPLVVLRQ�VSHFWUD��KRZHYHU��IRUHQVLF�¿EHU�H[DPLQDWLRQV�FDQ�EH�KLQGHUHG�E\�VSHFWUD�ZLWK�OLWWOH�GHWDLO�RU�SRLQWV�RI�FRPSDULVRQ���:LJJLQV�
RULJLQDOO\� VXJJHVWHG� WKDW�GHULYDWLYH�SUHSURFHVVLQJ� FDQ� HQKDQFH� FRPSDULVRQV� LQ�89�9LV� VSHFWUD� UHJDUG�RI� FRWWRQ�¿EHUV�2,3  Although 
derivative preprocessing has been used for many years in analytical chemistry for the various applications described, it has not been 
ZLGHO\�XWLOL]HG�LQ�IRUHQVLF�DSSOLFDWLRQV�3,4

7R�YDOLGDWH�WKLV�VXJJHVWLRQ��PXOWLYDULDWH�FODVVL¿FDWLRQ�RQ�VSHFWUD�RI�UHDFWLYH��GLUHFW��DQG�YDW�G\HG�FRWWRQ�¿EHUV�KDV�EHHQ�SHUIRUPHG���
7KHVH�VSHFWUD�ZHUH�SUHSURFHVVHG�XVLQJ�PXOWLSOH�PHWKRGV�LQFOXGLQJ�EDVHOLQH�FRUUHFWLRQ��QRUPDOL]DWLRQ��DQG�¿UVW�DQG�VHFRQG�GHULYDWLYHV���
3ULQFLSDO�&RPSRQHQW�$QDO\VLV��3&$��IROORZHG�E\�OLQHDU�GLVFULPLQDQW�DQDO\VLV��/'$��ZDV�HPSOR\HG�WR�HVWLPDWH�FODVVL¿FDWLRQ�DFFXUDF\�5  
'LUHFW�G\HG�¿EHUV�H[KLELWHG�DOPRVW�IHDWXUHOHVV�DQG�ORZ�DEVRUELQJ�VSHFWUD�FRPSDUHG�WR�WKRVH�RI�UHDFWLYH�DQG�YDW�G\HG�¿EHUV���$V�D�UHVXOW��
FODVVL¿FDWLRQ�DFFXUDFLHV�IRU�GLUHFW�G\HG�¿EHUV�ZHUH�ORZHU�WKDQ�WKRVH�FDOFXODWHG�IRU�UHDFWLYH�DQG�YDW�G\HG�¿EHUV���7KH�UHVXOWV�RI�WKLV�VWXG\�
VKRZ�WKDW�GHULYDWLYH�VSHFWUD�FDQ�VLJQL¿FDQWO\�HQKDQFH�FODVVL¿FDWLRQ�DFFXUDF\�ZKHQ�DQDO\]LQJ�VSHFWUD�ZLWK�RQO\�VXEWOH�IHDWXUHV�VXFK�DV�
WKRVH�VHHQ�ZLWK�GLUHFW�G\HG�FRWWRQ�¿EHUV���1R�VLQJOH�PHWKRG�ZDV�EHVW�IRU�DOO�FODVVHV�RI�¿EHUV�LQ�WKH�VWXG\�DQG�WKH�VKDSHV�DQG�LQWHQVLWLHV�
of the curves are important when determining if derivative calculations are auspicious.

7KH�JHQHUDOLW\�RI�WKLV�FRQFOXVLRQ�ZDV�FRQ¿UPHG�XVLQJ�89�9LV�VSHFWUD�IURP�PRUH�WKDQ�����G\HG�WH[WLOH�VDPSOHV�RI�FRWWRQ��DFU\OLF��
Q\ORQ������DQG�SRO\HVWHU���$OO�VSHFWUD�ZHUH�VXEMHFWHG�WR�¿UVW�GHULYDWLYH�SUHSURFHVVLQJ�DQG�FODVVL¿HG�XVLQJ�3&$�/'$���/HDYH�RQH�RXW�
FURVV�YDOLGDWLRQ�ZDV�XVHG�WR�WHVW�WKH�GLVFULPLQDWLRQ�RI�¿EHU�VSHFWUD�LQ�HDFK�FRORU�DQG�SRO\PHU�JURXS���7KH�KLJK�GLVFULPLQDWLQJ�SRZHU�RI�
89�9LV�VSHFWUD�IRU�¿EHUV�ZDV�IXUWKHU�YDOLGDWHG�E\�FRUUHFW�FODVVL¿FDWLRQ�IRU��������ZLWK�WKLV�GLYHUVH�JURXS�RI�VSHFWUD�IURP�IRXU�GLIIHUHQW�
textile classes.
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