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�,QVWLWXWH RI 0HGLFDO 0LFURELRORJ\� 6HPPHOZHLV 8QLYHUVLW\� 3�2� %R[ ���� +±���� %XGDSHVW�
�3XOPRQRORJ\ &OLQLF� 6HPPHOZHLV 8QLYHUVLW\� 'LyViURN X� ��F� +±���� %XGDSHVW� +XQJDU\

�5HFHLYHG� � -XQH ����� DFFHSWHG� �� 6HSWHPEHU �����

$ ���\HDU�ROG PHVRWKHOLRPD SDWLHQW GHYHORSHG SOHXUR�SHULFDUGLWLV DQG SOHXUDO

HPS\HPD� %DFWHULRORJLFDO H[DPLQDWLRQV DQG VHURORJLFDO LGHQWLILFDWLRQ SURYHG JURXS )

6WUHSWRFRFFXV LQ WKH SOHXUDO IOXLG� $QDPQHVWLF GDWD VXJJHVWHG WKDW WKH VRXUFH RI LQIHFWLRQ

PLJKW KDYH EHHQ WKH RUDO FDYLW\ DIWHU GHQWDO VXUJHU\�

.H\ZRUGV� JURXS ) 6WUHSWRFRFFXV LQIHFWLRQ� PHVRWKHOLRPD

7KHUH DUH PDQ\ VSHFLHV DQG VHURJURXSV RI 6WUHSWRFRFFL� $FFRUGLQJ WR

/DQFHILHOG FODVVLILFDWLRQ *URXS�) VWUHSWRFRFFL UHSUHVHQW D YHU\ GLYHUVH JURXS�

6WUHSWRFRFFXV DQJLQRVXV� 6� LQWHUPHGLXV� 6� FRQVWHOODWXV FDQ EH FODVVLILHG DV YLULGDQV

VWUHSWRFRFFL RU 6� PLOOHUL�JURXS DQG DOO EDFWHULD RI WKHVH VSHFLHV FDQ EHORQJ WR ) JURXS

RI 6WUHSWRFRFFL� 7KH\ VKRZ E RU D KDHPRO\VLV DQG QRUPDOO\ DUH SUHVHQW LQ WKH RUDO

FDYLW\� WKH JDVWURLQWHVWLQDO WUDFW DQG WKH IHPDOH JHQLWDO WUDFW� 7KH\ FDQ EH UHVSRQVLEOH

IRU S\RJHQLF LQIHFWLRQV� SXUXOHQW VXSSXUDWLYH OHVLRQV VXFK DV SOHXUDO HPS\HPD�

PHQLQJLWLV� HQGRFDUGLWLV� EUDLQ� OLYHU� DEGRPLQDO DQG VXESKUHQLF DEVFHVVHV >�±�@�

+HUH WKH DXWKRUV VXPPDUL]H D FDVH DERXW D PHVRWKHOLRPD SDWLHQW ZKR GHYHORSHG

SOHXUR�SHULFDUGLWLV FDXVHG E\ JURXS ) 6WUHSWRFRFFXV DIWHU GHQWDO VXUJHU\�
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0DWHULDOV DQG PHWKRGV

%DFWHULRORJLFDO H[DPLQDWLRQV ZHUH SHUIRUPHG IURP SOHXUDO DVSLUDWH JDLQHG E\

WKRUDFRVFRS\� 7KH FXOWLYDWLRQ ZDV SHUIRUPHG RQ ERYLQH EORRG DQG FKRFRODWH DJDU�

%DVHG RQ PDFURVFRSLF FRORQ\ PRUSKRORJ\ DQG FDWDODVH WHVW� VHURORJLFDO LGHQWLILFDWLRQ

ZDV SHUIRUPHG ZLWK 2;2,'¶V 6WUHSWRFRFFDO *URXSLQJ .LW� $QWLELRWLF VXVFHSWLELOLW\

WHVWLQJ ZDV GRQH RQ 0XHOOHU±+LQWRQ EORRG DJDU ZLWK DQWLELRWLF SDSHU GLVFV RI

+80$1� 2;2,' DQG %HFWRQ�'LFNLQVRQ�

5HVXOWV DQG GLVFXVVLRQ

$ ���\HDU�ROG ZRPDQ ZDV DGPLWWHG WR WKH ,QWHQVLYH &DUH 8QLW RI WKH

3XOPRQRORJ\ &OLQLF RI WKH 6HPPHOZHLV 8QLYHUVLW\ RI 0HGLFLQH �%XGDSHVW� +XQJDU\�

IRU WKRUDFRVFRS\� 7KH LQGLFDWLRQ RI WKLV LQWHUYHQWLRQ ZDV KHU UHFXUUHQW SOHXUDO DQG

SHULFDUGLDO HIIXVLRQ� $IWHU WKRUDFRVFRS\ VKH GHYHORSHG IHYHU ± WKDW LV QRW XQXVXDO DIWHU

VXFK LQWHUYHQWLRQ ±� WKH DVSLUDWH RI WKH SOHXUDO IOXLG ZDV WKLFN� YLVFRXV DQG WXUELG�

%DFWHULRORJLFDO H[DPLQDWLRQV RI DOO WKH WKUHH FRQVHFXWLYH SOHXUDO DVSLUDWHV �QDWLYH DQG

FXOWXUHG LQ EORRG FXOWXUH ERWWOHV� UHVXOWHG LQ D SHFXOLDU ��KDHPRO\WLF 6WUHSWRFRFFXV RQ

ERYLQH EORRG DJDU DQG . KDHPRO\WLF RQ FKRFRODWH DJDU SODWHV LQ SXUH FXOWXUHV�

(DFK LVRODWH FRDJJOXWLQDWHG LQ JURXS ) VWUHSWRFRFFDO DQWLERG\ VROXWLRQ DQG ZDV

VHQVLWLYH WR D YDULHW\ RI SHQLFLOOLQV� FHSKDORVSRULQV� PDFUROLGHV DQG JO\FRSHSWLGHV

WHVWHG� 0HDQZKLOH WKH SDWLHQW ZDV WUHDWHG ZLWK DPR[LFLOOLQ � FODYXODQLF DFLG DQG KHU

SHULFDUGLDO HIIXVLRQ FHDVHG� KHU SHULFDUGLWLV DQG SOHXUDO HPS\HPD KHDOHG �)LJXUH ���

+RZHYHU� KHU K\GURWKRUD[ KDV UHFXUUHG� 7KH KLVWRORJLFDO H[DPLQDWLRQ RI WKH H[FLQGDWH

E\ WKRUDFRVFRS\ KDV ILQDOO\ SURYHG PHVRWKHOLRPD�

6HULDO PLFURELRORJLFDO H[DPLQDWLRQV ZHUH SHUIRUPHG IURP SOHXUDO SXQFWDWHV DQG

GUDLQV LQ RUGHU WR FKHFN WKH SRVVLEOH LQIHFWLRXV RULJLQ RI WKH UHFXUUHQW K\GURWKRUD[� $OO

WKH FXOWXUHV ZHUH QHJDWLYH DQG WKH KLVWRSDWKRORJLFDO UHVXOW SURYHG RXU VXSSRVDO WKDW WKH

UHFXUUHQFH RI SOHXUDO HIIXVLRQ ZDV GXH WR WKH PDOLJQDQF\�

$QDPQHVWLF GDWD VXJJHVWHG WKDW WKH VRXUFH RI JURXS ) 6WUHSWRFRFFL PLJKW EH WKH

RUDO FDYLW\� HLJKW RI WKH SDWLHQW WHHWK ZHUH H[WUDFWHG SULRU WR WKH DGPLVVLRQ IRU

WKRUDFRVFRS\� :H KDYH FKHFNHG VDPSOHV RI ERWK RUDO FDYLW\ DQG QRVH DQG WKURDW IRU D

SRVVLEOH JURXS ) VWUHSWRFRFFDO FDUULHU VWDWH� EXW WKHVH FXOWXUHV KDYH EHHQ QHJDWLYH IRU

JURXS ) 6WUHSWRFRFFXV� DWWULEXWDEOH WR WKH SULRU DSSURSULDWH DQWLELRWLF WKHUDS\� 2Q WKH

EDVLV RI WKH UHVXOWV RI PLFURELRORJLFDO DQG KLVWRORJLFDO H[DPLQDWLRQV ZH KDYH

FRQVLGHUHG WKH SOHXUDO HPS\HPD DQG SHULFDUGLDO HIIXVLRQ WR EH RI LQIHFWLRXV RULJLQ LQ

RXU SDWLHQW DW WKH WLPH RI DGPLVVLRQ� 7KH VXEVHTXHQW UHFUXGHVFHQW EDFWHULRORJLFDOO\
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)LJ� �� &KHVW ;�UD\ EHIRUH DQG DIWHU WUHDWPHQW
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QHJDWLYH K\GURWKRUD[ ZDV GXH WR WKH PHWDVWDVLV RI WKH PDOLJQDQW GLVHDVH ZLWKRXW

LQIHFWLRQ�

,Q FRQFOXVLRQ� JURXS ) 6WUHSWRFRFFXV ZLWK SHFXOLDU ��KDHPRO\WLF DFWLYLW\ RQ

ERYLQH EORRG DJDU PD\ FDXVH LQ SDWLHQWV VXIIHULQJ IURP PDOLJQDQW GLVHDVH OLIH�

WKUHDWHQLQJ SOHXUDO DQG SHULFDUGLDO LQIHFWLRQV� ,Q WKH WLPH RI GHQWDO VXUJHU\ WKH

GLDJQRVLV RI PHVRWKHOLRPD ZDV QRW HVWDEOLVKHG \HW�

6LQFH WKH RFFXUUHQFH RI WKLV FDVH� WZR RWKHU SDWLHQWV ZLWK OXQJ FDQFHU KDYH EHHQ

VKRZQ WR FRQWDLQ JURXS ) 6WUHSWRFRFFXV LQ WKHLU EURQFKLDO ODYDJHV� 7KHUHIRUH� EDFWHULDO

FXOWLYDWLRQ DQG VHURJURXSLQJ H[DPLQDWLRQ RI XQXVXDO ��KDHPRO\WLF 6WUHSWRFRFFXV

LVRODWHV IURP VXFK SDWLHQWV ZLWK NQRZQ PDOLJQDQW GLVHDVH� PRUHRYHU� DSSURSULDWH

DQWLELRWLF SURSK\OD[HV DUH UHFRPPHQGHG SULRU WR GHQWDO VXUJHU\�

7R RXU EHVW NQRZOHGJH JURXS ) 6WUHSWRFRFFXV LQIHFWLRQ DVVRFLDWHG ZLWK

PHVRWKHOLRPD DQG GHQWDO VXUJHU\ KDV QRW EHHQ UHSRUWHG \HW� %RWK WKH QXPEHU RI

PDOLJQDQW GLVHDVHV DQG WKH QXPEHU RI LQIHFWLRQV FDXVHG E\ ³XQXVXDO´ RU UDUH EDFWHULD

LQFUHDVLQJ� ,Q RXU FDVH UHSRUW ZH ZRXOG OLNH WR GUDZ WKH DWWHQWLRQ RQ VXFK UDUH

DVVRFLDWLRQV DQG HPSKDVL]H WKHLU LPSRUWDQFH�

$FNQRZOHGJHPHQW� 7KLV ZRUN ZDV VXSSRUWHG E\ WKH 1DWLRQDO 6FLHQWLILF 5HVHDUFK *UDQW RI +XQJDU\
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�� 5XRII�.�/�� 6WUHSWRFRFFXV DQJLQRVXV �³6WUHSWRFRFFXV PLOOHUL´�� 7KH XQUHFRJQL]HG SDWKRJHQ� &OLQ

0LFURELRO 5HY �� ��� �������

�� &R\NHQGDOO�$�/�� &ODVVLILFDWLRQ DQG LGHQWLILFDWLRQ RI WKH YLULGDQV VWUHSWRFRFFL� &OLQ 0LFURELRO 5HY ��
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�� :KLWZRUWK�-�0�� 5RVV�3�:�� 3R[WRQ�,�5�� 8VH RI UDSLG FDUERK\GUDWH XWLOLVDWLRQ WHVW IRU LGHQWLI\LQJ

³6WUHSWRFRFFXV PLOOHUL JURXS´� - &OLQ 3DWKRO ��� ��� �������

�� 6HSSDOD�+�� /DKWRQHQ�5�� =LHJOHU�7�� 0HXUPDQ�2�� +DNNDUDLQHQ�.�� 0LHWWLQHQ�$�� $UVWLOD�3�� (VNROD�-��

6DLNNX�3�� +XRYLQHQ�3�� &OLQLFDO VFRULQJ V\VWHP LQ WKH HYDOXDWLRQ RI DGXOW SKDU\QJLWLV� $UFK 2WRODU\QJRO

+HDG 1HFN 6XUJ ���� ��� �������

�� .DZDPXUD�<�� +RX�;�*�� 6XOWDQD� )�� 0LXUD�+�� (]DNL�7�� 'HWHUPLQDWLRQ RI ��6 U51$ VHTXHQFHV RI

6WUHSWRFRFFXV PLWLV DQG 6WUHSWRFRFFXV JRUGRQLL DQG SK\ORJHQHWLF UHODWLRQVKLSV DPRQJ PHPEHUV RI WKH

JHQXV 6WUHSWRFRFFXV� ,QW - 6\VW %DFWHULRO ��� ��� �������


