
352&(66,1*� (9,'(1&(� )25� ',))(5(1&(6� %(7:((1� '((3� $1'� 685)$&(
$1$3+25$�,1�*(50$1,&�/$1*8$*(6

+DQNDPHU�DQG�6DJ��������GLVFRYHUHG�V\VWHPDWLF�GLVWLQFWLRQV�EHWZHHQ�VXUIDFH�DQDSKRUV
�6$����H[HPSOLILHG�E\�UHIOH[LYH�SURQRXQV��WUDFHV��DQG�93�HOOLSVLV���DQG�GHHS�DQDSKRUV
�'$����H[HPSOLILHG�E\�H[SUHVVLRQV�VXFK�DV�́ GR�LWµ��́ GR�VRµ��́ WKH�VDPH�WKLQJµ��,Q�SDUWLFXODU�
DQWHFHGHQWV�RI�6$�DUH�GHWHUPLQHG�E\�DQG�KLJKO\�FRQWUDLQHG�E\�WKH�V\QWDFWLF�IRUP�RI�WKH
H[SUHVVLRQV�FRQWDLQLQJ�WKHP�DQG�DQWHFHGLQJ�WKHP��ZKHUHDV�'$�ILQG�WKHLU�DQWHFHGHQWV
LQ�QRQ�V\QWDFWLF��SURSRVLWLRQDO�GLVFRXUVH�UHSUHVHQWDWLRQV��DQG�DUH�OHVV�FRQVWUDLQHG�E\
JUDPPDWLFDO�IRUP��,Q�WHUPV�RI�VHQWHQFH�SURFHVVLQJ��WKLV�OHDGV�WR�WKH�H[SHFWDWLRQ�WKDW�6$
VKRXOG�VKRZ�HYLGHQFH�RI�KLJKO\�DXWRPDWLF�DQG�UHIOH[LYH�SURFHVVLQJ��L�H�VKRZ�LPPHGLDWH
DQWHFHGHQW�UHDFWLYDWLRQ���ZKHUHDV�'$�UHVROXWLRQ�VKRXOG�EH�PRUH�VHQVLWLYH�WR�FRQWH[W
HIIHFWV�DQG�KDYH�D�´GUDZQ�RXWµ�WLPH�FRXUVH�IRU�DQDSKRUD�UHVROXWLRQ��D�FKDUDFWHULVWLF�RI
VORZHU�DQG�OHVV�DXWRPDWLF�KLJKHU�FRJQLWLYH�SURFHVVLQJ��:H�H[DPLQHG�WKH�SUHGLFWLRQV�ZLWK
H[SHULPHQWV�XVLQJ�EHKDYLRUDO�DQG�HOHFWURSK\VLRORJLFDO�PHDVXUHV�RI�WKH�WLPH�FRXUVH�RI
DQWHFHGHQW�UHDFFHVV�

$Q�DOO�YLVXDO�OH[LFDO�GHFLVLRQ�57�H[SHULPHQW�ZDV�UXQ�WR�UHSOLFDWH�ILQGLQJV�E\�1LFRO�DQG
6ZLQQH\� ������� WKDW� UHIOH[LYH� SURQRXQV� LPPHGLDWHO\� UHDFWLYDWH� WKHLU� DQWHFHGHQWV�
6XEMHFWV� ZHUH� SUHVHQWHG� ZLWK� 1RUZHJLDQ� VHQWHQFHV� DV� LQ� �L�� RQ� D� ZRUG�FKXQN� E\
ZRUG�FKXQFN�EDVLV��DQG�WKH�SUREH�ZRUG�DSSHDUHG�GLVSODFHG�RQ�WKH�VFUHHQ�LQ�HLWKHU�WKH
WHPSRUDO�SRVLWLRQ�>�@�RU�>�@���

�L� -RXUQDOLVWHQ�L�URPPHW>�@�KHQWHW�YDQQ�WLO�VHJ�VHOY>�@�IRUGL�KDQ�YDU�W|UVW�
¶7KH� MRXUQDOLVW� LQ� WKH� URRP>�@� IHWFKHG�ZDWHU� IRU� KLPVHOI>�@� EHFDXVH� KH�ZDV
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6XEMHFWV�KDG�WR�GHWHUPLQH�ZKHWKHU�WKH�SUREH�ZDV�D�ZRUG�RU�D�QRQ�ZRUG�E\�SUHVVLQJ�D
EXWWRQ�DV�IDVW�DV�SRVVLEOH��$Q�$129$�ZLWK�SUREH�SRVLWLRQ�DV�JURXS�IDFWRU�DQG�SUREH
UHODWLRQ�DV�ZLWKLQ�VXEMHFW� IDFWRU�UHYHDOHG�D�VLJQLILFDQW�PDLQ�HIIHFW�RI�SUREH�UHODWLRQ�
)������ ������ S������ �PHDQ� 57� WR� UHODWHG� SUREHV�� ���PV�� WR� XQUHODWHG� SUREHV�
���PV���)XUWKHUPRUH��LQ�SRVLWLRQ>�@��57V�WR�UHODWHG�SUREHV�ZHUH�VLJQLILFDQWO\�VKRUWHU
WKDQ�57V�WR�XQUHODWHG�SUREHV��DQG�57V�WR�UHODWHG�SUREHV�ZHUH�VLJQLILFDQWO\�VKRUWHU�LQ
SRVLWLRQ�>�@WKDQ�LQ�SRVLWLRQ�>�@��DV�YHULILHG�ZLWK�W�WHVWV��S�������DQG�S�������

$QRWKHU�H[SHULPHQW�VLPLODU�LQ�GHVLJQ�ZDV�UXQ�EXW�ZLWK�WKH�1RUZHJLDQ�GHHS�DQDSKRU
´JM|UH�GHWµ��¶GR�VR�GR�LW·��LQVWHDG�RI�D�UHIOH[LYH�SURQRXQ��DQG�ZLWK�SUREH�SRVLWLRQV�EHIRUH
WKH�DQDSKRU��LPPHGLDWHO\�DIWHU�WKH�DQDSKRU��DQG�LQ�D�´GRZQ�VWUHDPµ�SRVLWLRQ������PV
DIWHU�WKH�RQVHW�RI�WKH�DQDSKRU�WR�WHVW�IRU�ODWH�UHDFWLYDWLRQ��VHH��LL���
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:H�KHUH� IRXQG�QR�HIIHFW� RI�SUREH� UHODWLRQ� LPPHGLDWHO\� DIWHU� WKH�DQDSKRU�RU� LQ� WKH
GRZQVWUHDP�SRVLWLRQ��7RJHWKHU��WKH�57�H[SHULPHQWV�VKRZ�WKDW�VXUIDFH�DQDSKRUV�EXW�QRW
GHHS� DQDSKRUV� LPPHGLDWHO\� DFWLYDWH� WKHLU� DQWHFHGHQWV� GXULQJ� RQ�OLQH� VHQWHQFH
SURFHVVLQJ�

,Q�DGGLWLRQ��DQ�(53�H[SHULPHQW�ZDV�FRQGXFWHG�ZLWK�VWLPXOL�IURP�WKH�VXUIDFH�DQDSKRUD
UHIOH[LYH�H[SHULPHQW��SDUWO\�LQ�RUGHU�WR�H[SORUH�WKH�VXLWDELOLW\�RI�WKLV�PHDVXUH�IRU�UHDFFHVV
VWXGLHV��DQG�SDUWO\�WR�SURYLGH�SRVVLEO\�PRUH�ILQHJUDLQHG�GDWD�DERXW�WKH�WLPH�FRXUVH�RI
UHDFWLYDWLRQ��,Q�WKLV�H[SHULPHQW��VXEMHFW�ZHUH�ZDWFKLQJ�WKH�VHQWHQFH�EHLQJ�SUHVHQWHG�RQ
D�VFUHHQ��DQG�WKH�SUREH�ZDV�IODVKHG�LQ�D�GLVSODFHG�SRVLWLRQ�DV�LQ�WKH�57�H[SHULPHQWV�
6XEMHFWV�ZHUH�KRZHYHU�LQVWUXFWHG�WR�GHOD\�WKHLU�ZRUG�QRQ�ZRUG�GHFLVLRQ�XQWLO�WKH�HQG
RI�WKH�VHQWHQFH��:H�H[SHFWHG�WKDW�LI�D�SUREH�ZDV�XQUHODWHG�WR�WKH�LQIRUPDWLRQ�DFWLYDWHG
E\�WKH�UHIOH[LYH��D�VHPDQWLF�LQFRQJUXLW\�HIIHFW�VKRXOG�EH�JHQHUDWHG�DW�WKDW�SRVLWLRQ��EXW
QRW�LQ�WKH�SUH�DQDSKRU�SRVLWLRQ���DQG�DQ�1����VKRXOG�RFFXU��,I�WKH�SUREH�ZDV�UHODWHG�
KRZHYHU��QR�VHPDQWLF�LQFRQJUXLW\�HIIHFW�ZDV�H[SHFWHG��'DWD�ZHUH�DQDO\]HG�LQ�GLIIHUHQFH
ZDYHIRUPV��(53V�WR�XQUHODWHG���UHODWHG�SUREHV��DV�PHDQ�DPSOLWXGHV�LQ�WLPH�UDQJHV�
$PSOLWXGHV� DW� &]� LQ� WKH� WLPH� UDQJHV� ��������� �������� DQG� �������� PV� ZHUH
VLJQLILFDQWO\�QHJDWLYH�IURP�]HUR��RQH�WDLOHG�W�WHVWV��LQ�SRVLWLRQ����RQO\��7KHVH�HIIHFWV
HYLGHQFH�WKDW�(53V�DUH�VHQVLWLYH�WR�UHDFFHVV�RI�WKH�DQWHFHGHQW�WR�UHIOH[LYHV��)XUWKHUPRUH�
WKH� REWDLQHG� HIIHFW� LV� SUREDEO\� LQGLFDWLYH� RI� D� 1����OLNH� FRPSRQHQW� WR� VHPDQWLF
DQRPDOLHV�WKDW�LV�PRUH�VXEWOH�DQG�LQGLUHFW�WKDQ�LQ�WKH�FODVVLFDO�1����H[SHULPHQWV���

7R�FRQFOXGH��RXU�UHVXOWV�SURYLGH�H[SHULPHQWDO�VXSSRUW�IRU�WKH�WKHRUHWLFDO�GLVWLQFWLRQ
EHWZHHQ�GHHS�DQG�VXUIDFH�DQDSKRUV�RULJLQDOO\�SURSRVHG�E\�+DQNDPHU�DQG�6DJ��DQG
VXSSRUWV�WKH�HPHUJLQJ�SLFWXUH�LQ�SV\FKROLQJXLVWLFV�RI�D�GLVWLQFWLRQ�EHWZHHQ�IRUP�GULYHQ
OLQJXLVWLF�SURFHVVLQJ�DQG�SURFHVVLQJ�WKDW�UHTXLUHV�DFFHVV�WR�SUDJPDWLFV�DQG�GLVFRXUVH
UHSUHVHQWDWLRQV�� )XUWKHUPRUH�� DV� VKRZQ� E\� 6KDSLUR� DQG� +HVWYLN� �������� (QJOLVK
93�HOOLSVLV�GRHV�VKRZ�LPPHGLDWH�DQWHFHGHQW�UHDFWLYDWLRQ�HIIHFWV��:KHQ�WKLV� UHVXOW� LV
WDNHQ�WRJHWKHU�ZLWK�WKH�ILQGLQJV�UHSRUWHG�KHUH��ZH�KDYH�FRPSDUDWLYH�HYLGHQFH�IURP
SV\FKROLQJXLVWLFV� IRU� WKH� GLIIHUHQFH� EHWZHHQ� RYHUW� 93�DQDSKRUV� �DV� LOOXVWUDWHG� E\
1RUZHJLDQ�� SUREDEO\� LQGLFDWLYH� RI� QRQ�(QJOLVK� JHUPDQLF� ODQJXDJHV��� DQG
´HPSW\�FDWHJRU\µ�93�HOOLSVLV�DV�IRXQG�LQ�(QJOLVK��7KLV�OHDGV�WR�WKH�H[SHFWDWLRQ�WKDW�IRU
H[DPSOH� (QJOLVK� RYHUW� 93�DQDSKRUV� OLNH� ´GR� VRµ� VKRXOG� EHKDYH� DV� WKH� 1RUZHJLDQ
FRXQWHUSDUW�
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