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$%675$&7 
,QWURGXFWLRQ��0DNLQJ�D�GLDJQRVLV� RI� DVSHUJLOORVLV� LV� FRPSOH[�DQG� UHTXLUHV� D� FRPELQDWLRQ�RI� FOLQLFDO��

UDGLRORJLFDO�DQG�VHURORJLFDO�ILQGLQJV�IRU�LQWHUSUHWDWLRQ��&XUUHQW�FRQYHQWLRQDO�PHWKRGV�DUH�WLPH�FRQVXP�

LQJ�ZLWK� ORZ�VHQVLWLYLW\��0DQDJHPHQW�RI�DVSHUJLOORVLV� UHTXLUHV�UDSLG�DQG�DFFXUDWH� LGHQWLILFDWLRQ�RI�$V�

SHUJLOOXV��$���VSHFLHV�LQ�RUGHU�IRU�WUHDWPHQW�WR�EH�VWDUWHG�DV�VRRQ�DV�SRVVLEOH��7KH�REMHFWLYH�RI�WKLV�SLORW�

VWXG\�ZDV�WR�HYDOXDWH�D�QRYHO�UDSLG�PHWKRG�IRU�GLVFULPLQDWLRQ�RI�WKH�PRVW�FOLQLFDOO\�UHOHYDQW�SDWKRJHQLF�

$��VSHFLHV��0DWHULDOV�DQG�0HWKRG��$�WRWDO�RI����$�� LVRODWHV� LQFOXGLQJ�$��IXPLJDWXV��$��QLJHU��$��IODYXV�

DQG� $�� WHUUHXV� ZHUH� VWXGLHG�� '1$� H[WUDFWLRQ� IURP� IXQJDO� VWUDLQV� ZDV� SHUIRUPHG� XVLQJ� WKH� SKHQRO�

FKORURIRUP�PHWKRG�� 3ULPHUV� LQWHUQDO� WUDQVFULEHG� VSDFHU� ��,76��� DQG� � LQWHUQDO� WUDQVFULEHG� VSDFHU� � �

�,76����ZHUH�XVHG�LQ�WKLV�VWXG\�WR�JHQHUDWH�SRO\PHUDVH�FKDLQ�UHDFWLRQ��3&5��SURGXFW�RI�DERXW�����ES�

IRU�HDFK�$��VSHFLHV��7KH�3&5�DPSOLFRQV�IURP�HDFK�VSHFLHV�ZHUH�LQFXEDWHG�ZLWK����XQLW�RI�%DFLOOXV�JOR�

ELJLL�,��%J�,��HQ]\PH�DQG�VXEVHTXHQWO\�HOHFWURSKRUHVHG�LQ������JHO�DJDURVH��5HVWULFWLRQ�HQ]\PH�SDW�

WHUQV�RI�WKH�$��VSHFLHV�VHTXHQFHV�ZHUH�SUHGLFWHG�IRU�UHVWULFWLRQ�HQGRQXFOHDVHV��5HVXOW��7KH�,76��DQG�

,76��SULPHUV�ZHUH�DEOH�WR�DPSOLI\�WKH�,76�–���6�U'1$–,76��UHJLRQ�RI�WKH�WHVWHG�LVRODWHV��SURYLGLQJ�D�

VLQJOH�3&5�SURGXFW�RI�DERXW�����ES�IRU�HDFK�$��VSHFLHV��7KH�GLJHVWHG�SURGXFWV�ZLWK�%J�,�UHVWULFWLRQ�HQ�

]\PH�SURGXFHG�VPDOOHU�YDU\LQJ�IUDJPHQW�VL]HV�ZLWK�GLIIHUHQW�UHVWULFWLRQ�HQ]\PH�SDWWHUQV�RQ�JHO�HOHF�

WURSKRUHVLV��DOORZLQJ� IRU� WKH�GLVFULPLQDWLRQ�RI� WKH� IRXU�PRVW�FOLQLFDOO\� UHOHYDQW�SDWKRJHQLF�$��VSHFLHV��

ZLWKLQ�D�GD\��5HSHDWHG�H[SHULPHQW�FDUULHG�RXW�IRU�WKH����$��LVRODWHV�\LHOGHG�VLPLODU�UHVXOWV��&RQFOXVLRQ��

2XU�QRYHO�PHWKRG�LV�WKH�ILUVW�WR�GHVFULEH�XVLQJ�,76�UHJLRQ�QXFOHRWLGH�VHTXHQFHV�RI�FRPPRQ�$��VSHFLHV�

DQG�D�%J�,�HQ]\PH�GLJHVWHG�3&5-UHVWULFWLRQ�IUDJPHQW�OHQJWK�SRO\PRUSKLVP�SURILOH�FDQ�DOORZ�IRU�UDSLG�

GLVFULPLQDWLRQ�RI�WKH�PRVW�FOLQLFDOO\�LPSRUWDQW�$��VSHFLHV�� 

 
.H\ZRUGV���SRO\PHUDVH�FKDLQ�UHDFWLRQ-UHVWULFWLRQ�IUDJPHQW�OHQJWK�SRO\PRUSKLVP�� 
$VSHUJLOOXV�VSHFLHV��LQWHUQDO�WUDQVFULEHG�VSDFHU�UHJLRQ��GLDJQRVLV� 

,1752'8&7,21 

$VSHUJLOOXV��$���JHQXV� LV� FRPPRQO\�DVVRFLDW�

HG�ZLWK�OLIH-WKUHDWHQLQJ�LQIHFWLRQV�LQ�LPPXQR-

FRPSURPLVHG� KRVWV�� :KLOH� LQYDVLYH� DVSHUJLO�

ORVLV�LV�PRVWO\�FDXVHG�E\�$��IXPLJDWXV�DQG�$��

2ULJLQDO�$UWLFOH 

&RUUHVSRQGHQFH�DXWKRU��0DMLG�=$55,1 
'HSDUWPHQW�RI�0HGLFDO�0\FRORJ\�� 
$KYD]�-XQGLVKDSXU�8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV�� 
$KYD]��,UDQ� 
7HO������-��������������)D[������-������������� 
(�PDLO��]DUULQ-P#DMXPV�DF�LU 

%UXQHL�,QW�0HG�-�������������������-��� 

 

IODYXV�� VRPH� VSHFLHV� VXFK� DV� $�� QLJHU�� $��

WHUUHXV�� $�� QLGXODQV�� $�� XVWXV�� DQG� $��

RFKUDFHXV�KDYH�EHHQ�LQFUHDVLQJO\�UHSRUWHG���-

��'LDJQRVLV�RI�DVSHUJLOORVLV� LV�GLIILFXOW�DQG�RI�

WHQ� UHTXLUHV� D� FRPELQDWLRQ� RI� FOLQLFDO�� UDGLR�

ORJLFDO� DQG� VHURORJLFDO� ILQGLQJ� IRU� LQWHUSUHWD�

WLRQ��7KH�FRQYHQWLRQDO�PHWKRGV�RI�VHURORJLFDO�

WHVWLQJ�DUH�ERWK� WLPH�FRQVXPLQJ�DQG�WKH�UH�

VXOWV� KDYH� ORZ� VHQVLWLYLW\�� 7KH� FOLQLFDO� PDQ�



0$7(5,$/6�$1'�0(7+2'6 

$� WRWDO� RI� ��� $�� LVRODWHV� ZHUH� VWXGLHG�� 7KH�

LVRODWHV� ZHUH� PDLQWDLQHG� LQ� RXU� ODERUDWRU\�

DQG� WKLV�ZRUN� GLG� QRW� LQYROYH� VDPSOLQJ� IURP�

KXPDQV�RU�DQLPDOV��7KHVH�LVRODWHV�LQFOXGHG�$��

IXPLJDWXV��Q �����$��IODYXV��Q �����$��QLJHU�

�Q ���DQG�$��WHUUHXV��Q ����$�� LVRODWHV�ZHUH�

JURZQ� LQ� 6DERXUDXG� GH[WURVH� DJDU� �0HUFN��

*HUPDQ\��DW�����&�IRU�WKUHH�GD\V���,GHQWLILFD�

WLRQ�WR�WKH�VSHFLHV�OHYHO�ZDV�FDUULHG�RXW�EDVHG�

RQ�WKH�$��VSHFLHV� WD[RQRPLF� IHDWXUHV��DV�GH�

VFULEHG�E\�5DSHU�DQG�)HQQHOO����������2QH�PO�

IURP� HDFK� $�� LVRODWH� ZDV� WUDQVIHUUHG� WR� DQ�

(UOHQPH\HU� IODVN� FRQWDLQLQJ� ���� � PO� \HDVW�

H[WUDFW� SHSWRQH� GH[WURVH� PHGLXP� �<(3'���

7KH�(UOHQPH\HU� IODVNV�ZHUH�NHSW�DW�����USP�

XQGHU� DJLWDWLRQ�DW���Û&� IRU����KUV� WR� REWDLQ�

P\FHOLXP� JURZWK�� 8VLQJ� ILOWHUV�� WKH� P\FHOLD�

ZHUH� KDUYHVWHG� DQG� ZDVKHG� ZLWK� VWHULOH� GLV�

WLOOHG� ZDWHU� �G+�2�� DQG� ���� 0� HWK\OHQHGLD�

PLQH�WHWUD-DFHWLF�DFLG��('7$���7KHQ��ZLWK�OLT�

XLG�QLWURJHQ�� WKH�P\FHOLD�ZHUH�JURXQG� LQWR�D�

ILQH�SRZGHU�XVLQJ�D�SHVWOH�DQG�PRUWDU� 

�=$55,1�HW�DO��%UXQHL�,QW�0HG�-������������������� 

5(68/76 

7KH�,76��DQG�,76��SULPHUV�ZHUH�DEOH�WR�DP�

DJHPHQW� RI� DVSHUJLOORVLV� UHTXLUHV� UDSLG� DQG�

DFFXUDWH� LGHQWLILFDWLRQ�RI� WKH�$��VSHFLHV�� 7KH�

UHODWLYHO\� ORZ� VHQVLWLYLW\� RI� FRQYHQWLRQDO�

PHWKRGV�IUHTXHQWO\�OHDGV�WR�VLJQLILFDQW�GHOD\V�

LQ�GLDJQRVLV�DQG�VWDUW�RI�WKH�WUHDWPHQW� 

 

7KH� DYDLODELOLW\� RI� VHYHUDO� JHQRPHV�

IURP�WKH�$��JHQXV�HQDEOHV�WKH�GLVFULPLQDWLRQ�

RI�$��VSHFLHV�DW�JHQRPLF�OHYHO��%HFDXVH�RI�WKH�

OLPLWDWLRQV�RI�FRQYHQWLRQDO�VHURORJLFDO�WHVWLQJ��

GLIIHUHQW� PROHFXODU� DSSURDFKHV� KDYH� EHHQ�

GHYHORSHG� IRU� GHWHFWLRQ� RI� $�� VSHFLHV� ZKLFK�

DUH� LVRODWHG� IURP� FOLQLFDO� VDPSOHV�� LQFOXGLQJ�

3RO\PHUDVH� &KDLQ� 5HDFWLRQ� �3&5�� RI� WDUJHW�

VHTXHQFHV� IROORZHG� E\� � UHVWULFWLRQ� IUDJPHQW�

OHQJWK�SRO\PRUSKLVP� �5)/3�� �� RU� VHTXHQFLQJ�
�����RU�'1$�SUREH�K\EULGLVDWLRQ�������,Q�WKLV�SL�

ORW� VWXG\�� WKH� ,QWHUQDO� 7UDQVFULEHG� 6SDFHU�

�,76��UHJLRQ�QXFOHRWLGH�VHTXHQFHV�RI�FRPPRQ�

VSHFLHV�RI�$��ZHUH�FRPSDUHG�DQG�D�3&5-5)/3�

SURILOH�ZDV�GHVLJQHG�IRU�GLVFULPLQDWLRQ�RI�WKH�

PRVW� FOLQLFDOO\� LPSRUWDQW� DQG� SDWKRJHQLF� $��

VSHFLHV�� 

 '1$� H[WUDFWLRQ� IURP� IXQJDO� VWUDLQV�

ZDV� SHUIRUPHG� XVLQJ� WKH� SKHQRO�FKORURIRUP�

PHWKRG�� ,76�� ��
-7&&� *7$� **7� *$$� &&7�

*&*� *-�
�� DQG� ,76�� ��
-7&&� 7&&� *&7� 7$7�

7*$� 7$7� *&-�
�� SULPHUV� ZHUH� XVHG� LQ� WKLV�

VWXG\��(DFK�3&5�UHDFWLRQ�FRQWDLQHG�����QJ�RI�

JHQRPLF� '1$�� ���� P0� 0J&O�� ���� �0� HDFK�

'HR[\QXFOHRWLGH��G173���&LQQD*HQ��,UDQ������

SPRO�IRU�HDFK�SULPHU�DQG�����8�7DT�SRO\PHU�

DVH��&LQQD*HQ�� ,UDQ�� LQ�D�WRWDO�YROXPH�RI����

ǋO��3&5�DPSOLILFDWLRQ�FRQGLWLRQV�ZHUH����PLQV�

LQLWLDO�VWHS��IROORZHG�E\����F\FOHV�DW�����&�IRU�

��PLQV������&�IRU���PLQV�DQG�����&�IRU���PLQV�

DQG� D� ILQDO� H[WHQVLRQ� VWHS� DW� ��� �&� IRU� ���

PLQV�� $PSOLILFDWLRQ� SURGXFWV� ZHUH� � HOHFWUR�

SKRUHVHG�LQ�DJDURVH�JHOV�����Z�Y��LQ��î�7ULV

-DFHWDWH-('7$��7$(��DQG�VWDLQHG�ZLWK�HWKLGL�

XP�EURPLGH�� 

 

$� %/$67� VHDUFK� GHPRQVWUDWHG� WKDW�

WKH�3&5�SURGXFWV� IURP�$��VSHFLHV�ZHUH�����

KRPRORJRXV� ZLWK� WKH� UHOHYDQW� VHTXHQFHV� LQ�

WKH�*HQ%DQN��$OVR� WKH� ,76� UHJLRQ� VHTXHQFHV�

RI� WKH� VWXGLHG� $�� VSHFLHV� GHULYHG� IURP� *HQ�

%DQN�GDWDEDVH��1&%,���'LJHVWLRQ�RI�3&5�SURG�

XFWV�ZDV�FDUULHG�RXW�E\�LQFXEDWLQJ�D����PO�RI�

3&5� SURGXFW� ZLWK� ��� 8QLW� %DFLOOXV� JORELJLL� ,�

�%JO,��HQ]\PH�LQ�D�ILQDO�UHDFWLRQ�YROXPH�RI����

PO�DW�����&�IRU���KUV��DQG�WKH�GLJHVWHG�'1$�

HOHFWURSKRUHVHG�LQ������JHO�DJDURVH��7KH�VL]H�

RI�GLJHVWHG�IUDJPHQWV�ZDV�HVWLPDWHG�ZLWK�����

ES�ODGGHUV��7KH�GLJHVWLRQ�SDWWHUQV�ZHUH�FRP�

SDUHG�ZLWK�UHIHUHQFH�VWUDLQ�RI�HDFK�VSHFLHV�RI�

$��7DEOH�����0ROHFXODU�GLDJQRVLV�LQFOXGLQJ�H[�

WUDFWLRQ� RI� '1$�� 3&5� DQG� 5)/3� FDQ� EH� SHU�

IRUPHG� LQ� RQH� GD\� FRPSDULQJ� ZLWK� FRQYHQ�

WLRQDO�PHWKRGV�ZKLFK�WDNH�VHYHUDO�GD\V�� 

 

5HVWULFWLRQ�HQ]\PH�SDWWHUQ�RI�WKH�VH�

TXHQFHV� IRU� HDFK� VSHFLHV� ZHUH� SUHGLFWHG� IRU�

UHVWULFWLRQ� HQGRQXFOHDVHV�� XVLQJ� 5HVWULFWLRQ�

0DSSHU�YHUVLRQ��VRIWZDUH��7KH�ZKROH�H[SHUL�

PHQW�ZDV�UHSHDWHG�WZLFH�IRU�DOO����$��LVRODWHV�

WR�DVVHVV�UHSURGXFLELOLW\�RI�WKH�PHWKRG�� 



$VSHUJLOOXV��$���VSHFLHV ,76�VL]H�EHIRUH�GLJHVWLRQ��ES� )UDJPHQW�VL]H�DIWHU�GLJHVWLRQ��ES� 

$��IXPLJDWXV ��� ���������������� 

$��IODYXV ��� ������� 

$��QLJHU ��� ����������������� 

$��WHUUHXV ��� ���������������� 

7DEOH����6L]HV�RI�3&5�SURGXFWV�IURP�,76�UHJLRQ�RI�$VSHUJLOOXV�VSHFLHV�EHIRUH�DQG� 
DIWHU�FXW�ZLWK��%JO,� 

D 

E 

)LJV�� ��� D�� $JDURVH� JHO� HOHFWURSKRUHVLV� RI� ,76� UHJLRQ�
SURGXFWV� �ES�� RI� $VSHUJLOOXV� VSHFLHV� EHIRUH� GLJHVWLRQ�
ZLWK�%J�,�� VKRZLQJ� IDLUO\� VLPLODU�SDWWHUQV�ZKLFK� LV� LP�
SRVVLEOH�WR�GLVFHUQ�DQ\�GLIIHUHQFHV��/DQH�0������ES�/DG�
GHU��/DQH����$��IXPLJDWXV��/DQH����$�� IODYXV��/DQH����$��
QLJHU��/DQH����$��WHUUHXV�� 
E�� $JDURVH� JHO� HOHFWURSKRUHVLV� RI� ,76� UHJLRQ� SURGXFWV�
�ES�� RI� $VSHUJLOOXV� VSHFLHV� DIWHU� GLJHVWLRQ� ZLWK� %JO,��
VKRZLQJ�GLIIHULQJ�SDWWHUQV�IRU�WKH���$VSHUJLOOXV�VSHFLHV��
/DQH��0������ES�/DGGHU��/DQH����$��IXPLJDWXV��/DQH����$��
IODYXV��/DQH����$��QLJHU��/DQH����$��WHUUHXV� 

',6&866,216 

,QFUHDVHG� DYDLODELOLW\� RI� PROHFXODU� WRROV� IRU�

XVH� LQ� $�� JHQXV� LV� D� QHFHVVDU\� VWHS� WRZDUG�

DFFHOHUDWLQJ� WKH� LGHQWLILFDWLRQ� RI� WKH� SDWKR�

JHQLF� VSHFLHV� RI� WKLV� JHQXV�� 7KH� ULERVRPDO�

'1$� KROGV� VHYHUDO� UHJLRQV� RI� JUHDWO\� FRQ�

VHUYHG�VHTXHQFH�YDOXDEOH�IRU�JHWWLQJ�VXLWDEOH�

VHTXHQFH� DOLJQPHQWV�� 5LERVRPDO� '1$� VH�

TXHQFHV� RI� ,76� UHJLRQ� IRU� GLVFHUQLQJ� RI� $��

VSHFLHV� LV� WLPH� FRQVXPLQJ�DQG� FRVWO\����5DQ�

GRP� DPSOLILHG� SRO\PRUSKLF� '1$� �5$3'�� DUH�

W\SLFDOO\�YHU\�GLIILFXOW�IRU�LQWHUSUHWLQJ�DQG�LW�LV�

QRW�DGHTXDWHO\�UHOLDEOH�IRU�UHFRJQLWLRQ�RI�FOLQL�

FDOO\�LVRODWHG�IXQJL�����,Q�RXU�VWXG\�UHVWULFWLRQ�

HQ]\PH� SDWWHUQ� RI� WKH� ,76� UHJLRQ� SURGXFWV�

ZDV�WHVWHG�WR�HYDOXDWH�LWV�HIILFLHQF\�DV�D�UDSLG�

WHFKQLTXH� WR� LGHQWLI\� GLIIHUHQW� VSHFLHV� RI� $��

SOLI\� WKH� ,76�–���6� U'1$–,76�� UHJLRQ�RI� WKH�

WHVWHG�LVRODWHV��SURYLGLQJ�D�VLQJOH�3&5�SURGXFW�

RI� DERXW� ���� ES� IRU� HDFK� $�� VSHFLHV�� ZKLFK�

DUH� WRR� FORVH� WR� GLIIHUHQWLDWH� WKH� DVSHUJLOOXV�

VSHFLHV�� )LJXUH� �D� VKRZHG� WKH� HOHFWUR�

SKRUHVHG� EDQGLQJ� RI� WKH� DPSOLFRQV� REWDLQHG�

IURP�RQH�VWUDLQ�IRU�HDFK�VSHFLHV�RI�$��IXPLJD�

WXV�� $�� IODYXV�� $�� QLJHU�� $�� WHUUHXV�� ZKLFK�

FOHDUO\�VKRZHG�WKH�FORVHQHVV�RI�WKH�SDWWHUQ� 

 

 'LJHVWLRQ�RI�WKH�3&5�SURGXFWV�RI�WKH���

FOLQLFDOO\� UHOHYDQW�DVSHUJLOOXV�VSHFLHV�ZLWK�UH�

VWULFWLRQ�HQGRQXFOHDVH�%JO,�� SURGXFHG�GLJHVW�

HG�SURGXFWV�ZLWK�IUDJPHQW�VL]HV�UDQJLQJ�IURP�

��� WR�����ES�� �*HO�HOHFWURSKRUHVLV�RI� WKH�GL�

JHVWHG� SURGXFWV� FOHDUO\� VKRZHG� WKDW� WKH�

EDQGV�JHQHUDWHG�IRU�HDFK�RI�WKH�IRXU�$��VSH�

FLHV� KDYH� GLIIHUHQW� UHVWULFWLRQ� HQ]\PH� SDW�

WHUQV� �)LJXUH� �E��� $OWKRXJK� WKH� UHVWULFWLRQ�

SDWWHUQV�IRU�WKH�ODUJHU�IUDJPHQW�EDQGLQJ�RI�$��

IXPLJDWXV�� $�� QLJHU� DQG� $�� WHUUHXV� DUH� UHOD�

WLYHO\� FORVH�� WKH� VPDOOHU� IUDJPHQW� EDQGLQJ�

HDVLO\� GLIIHUHQWLDWH� WKH� WKUHH� VSHFLHV�� 7KHUH�

ZDV� QRW� YDULDWLRQ� LQ� UHVWULFWLRQ� SDWWHUQV� RI�

HDFK� $�� VSHFLHV� DPRQJ� YDULRXV� LVRODWHV�� 5H�

SHDWHG�H[SHULPHQW�IRU�DOO����$��VSHFLHV�\LHOG�

HG�VLPLODU�UHVXOWV� 

�=$55,1�HW�DO��%UXQHL�,QW�0HG�-������������������� 



LVRODWH�� 

 

� �7KH�,76�UHJLRQ�RI�WKH�IRXU�$��VSHFLHV��

$��IXPLJDWXV��$��IODYXV��$��QLJHU�DQG�$��WHUUH�

XV�EHIRUH�GLJHVWLRQ�ZLWK�%J�,�UHVWULFWLRQ�HQGR�

QXFOHDVHV��KDYH�IUDJPHQW�VL]HV�DURXQG����ES�

ZKLFK� ZDV� WRR� VLPLODU� WR� GLVFULPLQDWH� HIIHF�

WLYHO\�DPRQJ�WKH� IRXU�VSHFLHV�RQ�JHO�HOHFWUR�

SKRUHVLV� SDWWHUQV�� +RZHYHU� DIWHU� GLJHVWLRQ�

ZLWK�%J�,� UHVWULFWLRQ� HQGRQXFOHDVH�� WKH� 3&5-

5)/3�SURGXFHG�KDYH�VPDOOHU�YDU\LQJ�IUDJPHQW�

VL]HV�ZKLFK�ZHUH�FDQ�EH�FOHDUO\�GLIIHUHQWLDWHG�

EHWZHHQ� WKHVH� IRXU� FOLQLFDOO\� LPSRUWDQW� $��

VSHFLHV� RQ� JHO� HOHFWURSKRUHVLV�� 6XFK� QRYHO�

WHFKQLTXH�KDV�QHYHU�EHHQ�UHSRUWHG�EHIRUH�DQG�

ZLOO� SURYLGH� FOLQLFDO� ODERUDWRU\� ZLWK� D� UDSLG�

WHVW� IRU� GLDJQRVLQJ� RI� $�� LQIHFWLRQ� ZLWKLQ� D�

GD\�� DOORZLQJ� IRU� LQLWLDWLRQ� RI� FOLQLFDO� WUHDW�

PHQW�TXLFNO\� 
 

7KHUH�DUH�D� IHZ� UHSRUWV�RI� WKH�DSSOL�

FDWLRQ�RI� 3&5-5)/3� IRU� LGHQWLILFDWLRQ�RI� VRPH�

$��VSHFLHV�����EXW�RXU�VWXG\�LV�WKH�ILUVW�WR�UH�

SRUW� RQ� WKH� XVH� RI� %JO,� HQ]\PH-3&5-5)/3�

DQDO\VHV�WR� LGHQWLI\�FRPPRQ�SDWKRJHQLF�VSH�

FLHV�RI�$��2XU�%JO,�HQ]\PH-3&5-5)/3�PHWKRG�

REYLRXVO\� GLVFULPLQDWHG� WKH� IRXU� PHGLFDOO\�

LPSRUWDQW� RI�$�� VSHFLHV� DQG� UHSHDWHG� WHVWLQJ�

RI�WKH�PHWKRGV�KDYH�SURGXFH�LGHQWLFDO�UHVXOWV��

LQGLFDWLQJ�WKDW�LW�LV�UHOLDEOH�DQG�UHSURGXFLEOH� 

 

,Q�FRQFOXVLRQ��RXU�VWXG\�KDV�SURYLGHG�

D�QRYHO�WHFKQLTXH�XVLQJ�%JO,�HQ]\PH�GLJHVWHG�

3&5-5)/3� IRU� WKH� UDSLG� LGHQWLILFDWLRQ�DQG�GLI�
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