
7XUJXW�g]DO�7ÕS�0HUNH]L�'HUJLVL�����������

�7XUJXW�g]DO�7ÕS�0HUNH]L�'HUJ LVL

+��0XUDW�0878ù0HKPHW�'(0ø5&$16HOPD�d(7ø1$EGXUUDKPDQ�.$5$0$1

�øQ|Q��8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��'HSDUWPHQW�RI�3HGLDWULF�6XUJHU\��0$/$7<$��785.(<

&RUUHVSRQGHQFH�$GGUHVV��'U��+��0XUDW�0XWXú�.DYLVOL�VRNDN�0XWXú�$SW��1R���.DW����������6XDGL\H��ø67$1%8/
7HO���������������������H�PDLO��PXWXV#WXUN�QHW

3HUVLVWHQW� XUDFKDO� UHPQDQWV� DUH� XQFRPPRQ� FRQJHQLWDO� DQRPDOLHV����6WRQH�GHYHORSV�XVXDOO\�GXH�WR�VWDVLV�DQG�LQIHFWLRQ�RI�D�XUDFKDO�F\VW���� :H�GLG�QRW�ILQG�DQ\�FDVH�ZLWK�SDWHQW�XUDFKXV�ZLWK�VWRQH�LQ�WKH�OLWHUDWXUH�
,Q�WKLV�UHSRUW�ZH�SUHVHQW�D�FDVH�KDYLQJ�D�SDWHQW�XUDFKXV�ZLWK�D�VWRQH�
&$6(�5(3257
$Q���\HDU�ROG�ER\�KDV�FRPSODLQHG�RI�SHUVLVWHQW�XULQH�GLVFKDUJH�IURP�WKH�XPELOLFXV� VLQFH� KLV� ELUWK�� +H� KDG� QHYHU� EHHQ� IUHH� RI� XPELOLFDO� XULQH�GLVFKDUJH�� 7KH� XUDFKDO� RSHQLQJ� ZDV� LQ� WKH� GHSWKV� RI� D� QRUPDO�ORRNLQJ�XPELOLFXV�� 7KH� GLDJQRVLV� ZDV� D� SDWHQW� XUDFKXV� FRQILUPHG� E\� VORZ�LQMHFWLRQ�RI�FRQWUDVW�PHGLXP�WKURXJK�WKH�ILVWXOD�LQWR�WKH�EODGGHU�VKRZLQJ�D�SDWHQW�XUDFKXV�ZLWK�D�VWRQH�DW�WKH�PLG�SRUWLRQ�RI�WKH�WUDFW��)LJXUH�����
,QWUDYHQRXV XURJUDP� DQG� F\VWRJUDP� VKRZHG� WKDW� WKHUH� ZDV� QR� RWKHU�VWRQH�RU�DQ\�DEQRUPDOLW\�LQ�WKH�XULQDU\�WUDFW

$XWKRUV� SUHVHQW� DQ� ��\HDUV�ROG� ER\�ZLWK� D� SDWHQW� XUDFKXV� FRQWDLQLQJ�D� VWRQH�DW� WKH�PLG�SRUWLRQ� RI� WKH� WUDFWXV�� ,Q� WKH� OLWHUDWXUH��ZH� GLG� QRW� ILQG� DQ\� FDVH�KDYLQJ�SDWHQW�XUDFKXV�DQG�VWRQH�WRJHWKHU��ZLWKRXW�XUDFKDO�F\VW���
.H\�ZRUGV� 8UDFKDO�5HPQDQWV��3DWHQW�8UDFKXV��8UDFKDO�6WRQH��6XUJHU\�
3DWHQW�8UDNXV�7UDNWXV¶WD�7Dú��2OJX�6XQXPX
3DWHQW�XUDNXV�WUDNWXVXQGD�WDú�LoHUHQ���\DúÕQGDNL�ELU�HUNHN�oRFXN�VXQXOPDNWDGÕU��'�Q\D�OLWHUDW�U�� LQFHOHQGL÷LQGH�GDKD�|QFH�XUDNDO�NLVW�ROPDNVÕ]ÕQ� LoHULVLQGH� WDú�ROXúDQ�SDWHQW�XUDNXV�ROJXVX�ELOGLULOPHGL÷L�J|U�OP�úW�U����
$QDKWDU�NHOLPHOHU� 8UDNDO�5HPQDQWV��3DWHQW�8UDNXV��8UDNDO�7Dú��&HUUDKL

3$7(17�85$&+86�:,7+�6721(��$�&$6(�5(3257



0XWXú�HW�DO

������������������������7XUJXW�g]DO�7ÕS�0HUNH]L�'HUJLVL�����������

$W� WKH� RSHUDWLRQ�� WKH� XPELOLFDO� RSHQLQJ� ZDV�FLUFXPFLVHG�DQG�GLVVHFWHG�IUHH�DQG�WUDFW�IUHHG�GRZQZDUGV�� $� ��PP�VWRQH�ZDV� IRXQG� DW� WKH�PLGGOH� RI� WKH� WUDFW�� DQG� UHPRYHG�� 7KH�H[WUDSHULWRQHDO� GLVVHFWLRQ� ZDV� FRQWLQXHG�WKURXJK� D� WUDQVYHUVH� VXEXPELOLFDO� LQFLVLRQ� DV�IDU�DV�WKH�DSH[�RI�WKH�EODGGHU��DW�ZKLFK�SRLQW�WKH� GXFW� ZDV� GRXEO\� OLJDWHG� ZLWK� FDWJXW� DQG�H[FLVHG�� 7KH� VWRQH� ZDV� D� XUDWH�� 3DWKRORJLFDO�H[DPLQDWLRQ� VKRZHG� QR� HYLGHQFH� RI�PDOLJQDQF\�� ,Q� DGGLWLRQ�� WKH� WUDFW� KDG�WUDQVLWLRQDO� HSLWKHOLXP�� 3RVWRSHUDWLYHO\� WKH�SDWLHQW¶V�UHFRYHU\�ZDV�XQHYHQWIXO�
',6&866,21
8UDFKXV� LV� D� WXEXODU� VWUXFWXUH� OLQHG� EHWZHHQ�IHWDO� EODGGHU� DQG� WKH� XPELOLFXV� DQG� LV�VXVFHSWLEOH� WR� FRPSOHWH RU� SDUWLDO� LQYROXWLRQ�DIWHU� WKH� ELUWK�� 3HUVLVWHQFH� RI� WKH� XUDFKXV�UHVXOWV� LQ� D� ZLGH� VSHFWUXP� RI� DQRPDOLHV��3DWHQW� XUDFKXV�� YHVLFRXUDFKDO� GLYHUWLFXOXP��XUDFKDO� VLQXV�� F\VW�� DQG� UDUH�PXOWLSOH� XUDFKDO�UHPQDQWV���� $OVR� VRPH�FRPSOLFDWLRQV� VXFK�DV�LQIHFWLRQ��XPELOLFDO�SRO\S��DQG�VWRQH�IRUPDWLRQ�FDQ�RULJLQDWH�IURP�XUDFKDO�UHPQDQWV����
$OWKRXJK� FDVHV� RI� XUDFKDO� F\VWV� ZLWK� VWRQH�KDYH� EHHQ� UHSRUWHG� LQ� WKH� OLWHUDWXUH���� ZH�KDYH�QRW�IRXQG�DQ\�UHSRUW�RQ�SDWHQW�XUDFKXV��ZLWKRXW� F\VW�� FRQWDLQLQJ� D� VWRQH�� 8UDFKDO�VWRQHV�PD\�GHYHORS� LQ� WKH� SDWLHQWV�ZLWK� F\VW�VHFRQGDU\�WR�VWDVLV�DQG�LQIHFWLRQ��7KH�SUHVHQW�FDVH� KDG� XULQH� GLVFKDUJH� FRQWLQXRXVO\� IURP�XPELOLFXV� ZKLFK� UHVHPEOLQJ� KLVWRU\� RI�HQXUHVLV�� 2Q� WKH� RWKHU� KDQG�� WKH� RSHUDWLRQDO�ILQGLQJV� DQG� KLVWRSDWKRORJLFDO� H[DPLQDWLRQ�VKRZHG� QR� XUDFKDO� F\VW� LQ� WKH� SDWLHQW��7KHUHIRUH�� ZH� FDQ� VSHFXODWH� WKDW� XUDFKDO�VWRQH�PD\�GHYHORS�LQ�WKH�WUDFW�RI�XUDFKXV�WKDW�KDG�QHYHU�FORVHG�&RQWUDVW� ILVWXORJUDSK\�� XOWUDVRQRJUDSK\��FRPSXWHUL]HG� WRPRJUDSK\� KDV� EHHQ�VXJJHVWHG� IRU� GLDJQRVLV� RI� XUDFKDO�DQRPDOLHV�������� $�ILVWXORJUDSK\�ZDV�SHUIRUPHG�E\�VORZ� LQMHFWLRQ�RI�FRQWUDVW�PHGLXP�WKURXJK�WKH�ILVWXOD�LQWR�WKH�EODGGHU�WKDW�VKRZHG�SDWHQW�XUDFKXV�ZLWK�D�VWRQH�DW�WKH�PLG�SRUWLRQ�RI�WKH�WUDFW��:H�EHOLHYH� WKDW� WKH�VWRQH�PD\�IDOO� LQWR�WKH� EODGGHU�� DQG� HVFDSH IURP�QRWLFH� HDVLO\� LI�

WKH� FRQWUDVW� PHGLXP� LV� LQMHFWHG� ZLWK� KLJK�SUHVVXUH�WKURXJK�WKH�XUDFKXV�
6LQFH� XUDFKDO� UHPQDQWV� DUH� IUHTXHQWO\�DFFRPSDQLHG�E\�PDOIRUPDWLRQV�RI� WKH�XULQDU\�V\VWHP��DWWHQWLRQ�PXVW�EH�SDLG�WR�ORFDWLQJ�WKH�DFFRPSDQ\LQJ������ :H� SHUIRUPHG D� FRPSOHWH�ZRUN�XS��EXW�ZH�GLG�QRW�ILQG�DQRWKHU�VWRQH�RU�DEQRUPDOLW\�LQ�WKH�XULQDU\�WUDFW�
,Q� FRQFOXVLRQ�� WKH� VWRQH� PD\� SULPDULO\�GHYHORS� LQ� D� SDWHQW� XUDFKXV� ZLWKRXW� XUDFKDO�F\VW�� 7KHUHIRUH�� LQ� VXFK� FDVHV� WKH� FRQWUDVW�PHGLXP� XVHG� IRU� ILVWXORJUDSK\� VKRXOG EH�JLYHQ� VORZO\� WKURXJK� WKH� XUDFKXV�� DV� WKH�VWRQH�PD\�IDOO�LQWR�WKH�EODGGHU��5()(5(1&(6
�� 6XLWD� 6�� 1DJDVDNL� $�� 8UDFKDO� UHPQDQWV�� 6HPLQ� 3HGLDWU� 6XUJ� ������������������ &DQQLQJ�'$��.RR�+3��'XFNHWW�-:��$QRPDOLHV�RI�WKH�EODGGHU�DQG�FORDFD��LQ� *LOOHQZDWHU� -<�� *UD\KDFN� -7�� +RZDUWV� 66�� 'XFNHWW� -:� �HGV��� $GXOW�DQG� 3HGLDWULF� 8URORJ\�� FKDS� ���� 6W�� /RXLV�� 0LVVRXUL�� 86$�� 0RVE\�<HDU�%RRN������������������

)LJXUH��� 5DGLRJUDP�ZLWK�FRQWUDVW�VKRZLQJ�SDWHQW�XUDFKXV�ZLWK�D�VWRQH�DW�WKH�PLG�SRUWLRQ�RI�WKH�WUDFW��X��XPELOLFDO�ULQJ��V��VWRQH��DUURZKHDG��SDWHQW�XUDFKXV��E��EODGGHU��



3DWHQW�8UDFKXV�:ÕWK�6WRQH��$�&DVH�5HSRUW

7XUJXW�g]DO�7ÕS�0HUNH]L�'HUJLVL�����������������������������������

�� 7DQRPRJL�+��0DVXGD�7��<DPDPDWR��HW��DO���8UDFKDO�F\VW�ZLWK�VWRQH��D�FDVH�UHSRUW�+LQ\RNLND�.L\R������������������� &KLDQJ� 3+�� &KRX� <+��+XDQJ�&+�� HW�� DO��� 8UDFKDO� DQRPDOLHV�� DFTXLUHG�SDWHQW� XUDFKXV� DQG� JLDQW� XUDFKDO� F\VW��� FDVHV� UHSRUW�� .DR� +VLXQJ� ,�+VXHK�7VD�&KLK������������������� 1DJDVDNL�$��6XPLWRPR�.�� ,ZDQDJD�0��HW��DO���5HPQDQWV�RI�XUDFKXV� LQ�LQIDQWV�DQG� FKLOGUHQ� � WKH�SUREOHPV�RI�GLDJQRVLV� DQG� WUHDWPHQW��-SQ�-�6XUJ������������������

�� 2JX]NXUW� 3�� .RWLORJOX� (�� 7DQ\HO� )&��HW�� DO���8PELOLFDO� SRO\S�RULJLQDWLQJ�IURP�XUDFKDO�UHPQDQWV��7XUN�-�3HGLDWU�������������������� 1DJDVDNL�$��+DQGD�1��.DZDQDPL�7��'LDJQRVLV�RI�XUDFKDO�DQRPDOLHV� LQ�LQIDQWV� DQG� FKLOGKRRG� E\� FRQWUDVW� ILVWXORJUDSK\�� XOWUDVRXQG� DQG� &7��3HGLDWU�5DGLRO�������������������� 1HZPDQ�%0��.DUS�03��-HZHWW�7&��HW��DO���$GYDQFHV�LQ�WKH�PDQDJHPHQW�RI�LQIHFWHG�XUDFKDO�F\VWV��-�3HGLDWU�6XUJ��������������������


