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�&RQWHQWV
���2SHQLQJ�VWDWHPHQW BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����5HVSHFWHG�VFLHQWLVWV�ZKR�LQYHVWLJDWHG�BBBBBBBBBBBBBBBBBBBBB �����(OHFWURQLF�9RLFH�3KHQRPHQD��(93�BBBBBBBBBBBBBBBBBBBBBB �����,QVWUXPHQWDO�7UDQVFRPPXQLFDWLRQ��,7&� BBBBBBBBBBBBBBBBB �����6FROH�H[SHULPHQWV�SURYH�WKH�DIWHUOLIH BBBBBBBBBBBBBBBBBBBBB �����(LQVWHLQ
V�( PF� DQG�PDWHULDOL]DWLRQBBBBBBBBBBBBBBBBBBBBB �����2WKHU�SV\FKLF�ODERUDWRU\�H[SHULPHQWVBBBBBBBBBBBBBBBBBBBBB �����6FLHQWLILF�REVHUYDWLRQ�RI�PHGLXPVBBBBBBBBBBBBBBBBBBBBBBBB �����/HRQRUH�3LSHU��D�PRVW�SRZHUIXO�$PHULFDQ�PHGLXPBBBBBBBBBB ������0DWHULDOL]DWLRQ�PHGLXPVKLS BBBBBBBBBBBBBBBBBBBBBBBBBBB ������+HOHQ�'XQFDQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������'LUHFW�YRLFH�PHGLXPVKLS BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������0RGHUQ�PHGLXPV�ZKR�FRQIRXQG�WKH�VNHSWLFVBBBBBBBBBBBBBB ������7KH�&URVV�&RUUHVSRQGHQFHVBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������3UR[\�VLWWLQJV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �������2XW�RI�%RG\�([SHULHQFHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBB �������5HPRWH�9LHZLQJ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �������6FLHQFH�DQG�WKH�1HDU�'HDWK�([SHULHQFHBBBBBBBBBBBBBBBBB �������6FLHQFH�DQG�DSSDULWLRQVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �������'HDWKEHG�9LVLRQV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �������7KH�2XLMD�%RDUGBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �������;HQRJORVV\ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �������3ROWHUJHLVWV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���



�����5HLQFDUQDWLRQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�������$QVZHULQJ�WKH�FORVHG�PLQGHG�VNHSWLFVBBBBBBBBBBBBBBBBBBB�������&ORVLQJ�VWDWHPHQW��VXPPLQJ XS�WKH�REMHFWLYH�HYLGHQFH BBBBB�������:KDW�KDSSHQV�ZKHQ�ZH�GLH" BBBBBBBBBBBBBBBBBBBBBBBBBB���%LEOLRJUDSK\ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���*ORVVDU\BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���,QGH[ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���



����2SHQLQJ�VWDWHPHQW
µ5HDG�QRW�WR�FRQWUDGLFW�DQG�FRQIXWH��QRU�WR�EHOLHYH�DQG�WDNH�IRU�JUDQWHG��EXW�WR�ZHLJK�DQG�FRQVLGHU�¶ 6LU�)UDQFLV�%DFRQ
7KHUH� LV� XQGHQLDEOH� VFLHQWLILF� HYLGHQFH� WRGD\� IRU� WKH� DIWHUOLIH�� ,� DP� DQ�RSHQ�PLQGHG� VNHSWLF� ODZ\HU�� D� IRUPHU� SUDFWLFLQJ� DWWRUQH\�DW�ODZ�IRUPDOO\�TXDOLILHG�LQ�D�QXPEHU�RI�XQLYHUVLW\�GLVFLSOLQHV�
7KH�DUJXPHQW�WKDW�IROORZV�LV�QRW MXVW�DQ�DEVWUDFW��WKHRUHWLFDO��DFDGHPLF�OHJDO�DUJXPHQW��$V�DQ�RSHQ�PLQGHG�LQYHVWLJDWRU��,�VHW�RXW�WR�LQYHVWLJDWH�WKH� H[LVWLQJ� HYLGHQFH� IRU� VXUYLYDO� DIWHU� GHDWK� DQG��ZLWK� RWKHUV�� WR� WHVW�FODLPV� WKDW� FRPPXQLFDWLRQ� ZLWK� LQWHOOLJHQFHV� IURP� WKH� DIWHUOLIH� LV�SRVVLEOH��
$IWHU� PDQ\� \HDUV� RI� VHULRXV� LQYHVWLJDWLRQ� ,� KDYH� FRPH� WR� WKH�LUUHWULHYDEOH� FRQFOXVLRQ� WKDW� WKHUH� LV� D� JUHDW� ERG\� RI� HYLGHQFH� ZKLFK��WDNHQ� DV� D�ZKROH�� DEVROXWHO\� DQG� XQTXDOLILHGO\� SURYHV� WKH� FDVH� IRU� WKH�DIWHUOLIH�� ,�ZLOO�QRW�EH�DUJXLQJ�WKDW� WKH�REMHFWLYH�HYLGHQFH�KDV�MXVW�YHU\�KLJK�YDOXH��1RU�DP�,�VXJJHVWLQJ�WKDW�WKLV�HYLGHQFH�EH�DFFHSWHG�EH\RQG�UHDVRQDEOH� GRXEW�� ,� DP� VWDWLQJ WKDW� WKH� HYLGHQFH� WDNHQ� DV� D� ZKROH�FRQVWLWXWHV�RYHUZKHOPLQJ�DQG�LUUHIXWDEOH�SURRI�IRU� WKH�H[LVWHQFH�RI� WKH�DIWHUOLIH�
7KHUH�KDYH�EHHQ�PLOOLRQV�RI�SDJHV�ZULWWHQ�DERXW�SV\FKLF�SKHQRPHQD�DQG�VFLHQWLILF� UHVHDUFK� LQWR� WKH�DIWHUOLIH��8VLQJ�P\�SURIHVVLRQDO�EDFNJURXQG�DV� DQ� DWWRUQH\� DQG� P\� XQLYHUVLW\� WUDLQLQJ� LQ� SV\FKRORJ\�� KLVWRU\� DQG�VFLHQWLILF� PHWKRG�� ,� KDYH� YHU\� FDUHIXOO\� VHOHFWHG� DVSHFWV� RI� SV\FKLF�UHVHDUFK�DQG�DIWHUOLIH�NQRZOHGJH�DQG�KDYH�DUJXHG�WKH�FDVH�LQ�D�ZD\�WKDW�ZRXOG�WHFKQLFDOO\�FRQVWLWXWH�REMHFWLYH�HYLGHQFH LQ�WKH�6XSUHPH�&RXUW�RI�WKH�8QLWHG� 6WDWHV�� WKH�+RXVH� RI�/RUGV� LQ�(QJODQG�� WKH�+LJK�&RXUW RI�$XVWUDOLD�DQG�LQ�HYHU\�FLYLOL]HG�OHJDO�MXULVGLFWLRQ�DURXQG�WKH�ZRUOG�
:KHQ� WKH� REMHFWLYH� HYLGHQFH�WKH� HOHFWURQLF� YRLFH� SKHQRPHQD��LQVWUXPHQWDO� WUDQVFRPPXQLFDWLRQ��SV\FKLF� ODERUDWRU\�H[SHULPHQWV��QHDU�



�GHDWK� H[SHULHQFHV�� [HQRJORVV\�� WKH� EHVW� PHGLXPV�� GLUHFW� YRLFH�PHGLXPVKLS�� WKH� FURVV� FRUUHVSRQGHQFHV�� WKH�6FROH� H[SHULPHQWV�� SUR[\�VLWWLQJV��SROWHUJHLVWV��DSSDULWLRQV�DQG�DOO�RI�WKH�RWKHU�HYLGHQFH�FRQWDLQHG�LQ� WKLV� ZRUN� LV� VHHQ� FROOHFWLYHO\�� WKH� FDVH� IRU� VXUYLYDO� DIWHU� GHDWK� LV�DEVROXWHO\�VWXQQLQJ�DQG�LUUHIXWDEOH��
7KH� HYLGHQFH� SUHVHQWHG� LQ� WKLV� ZRUN� DOVR� SURYHV� WKH� H[LVWHQFH� RI� VR�FDOOHG� 
SV\FKLF� SKHQRPHQD
��ZKLFK�DUH� LQWHUFRQQHFWHG�ZLWK� WKH�DIWHUOLIH�DQG�FDQ�RQO\�EH�H[SODLQHG�VDWLVIDFWRULO\�E\�VXUYLYDO�RI�WKH�LQGLYLGXDO�VRXO�DQG�SHUVRQDOLW\�DIWHU�GHDWK�
,Q�DEVROXWH�WHUPV�WKH�HYLGHQFH�SUHVHQWHG�LQ�WKLV�ZRUN�ZLOO�FRQYLQFH�WKH�UDWLRQDO� DQG� LQWHOOLJHQW� RSHQ�PLQGHG� VNHSWLF� RU� WKH� JHQXLQH� VHDUFKHU�DERXW�WKH�H[LVWHQFH�RI�WKH�DIWHUOLIH��
:K\�GRQ¶W�PRUH�SHRSOH�NQRZ�DERXW�WKH�VFLHQWLILF�HYLGHQFH"
)RU�PDQ\�\HDUV� WKHUH�KDV�EHHQ�KRVWLOLW\� WRZDUGV�SV\FKLF�VFLHQFH�LQ� WKH�PDLQVWUHDP�PHGLD DQG�LQ�XQLYHUVLWLHV�DQG�LQ�VRPH�RI�WKH�FKXUFKHV��7KH�GLVFRYHULHV�RI�VHULRXV�VFLHQWLVWV�ZRUNLQJ�WR�SURYH�WKH�DIWHUOLIH�KDYH�EHHQ�PLVUHSRUWHG��GLVWRUWHG�DQG�LJQRUHG��+LJK�SURILOH�FORVHG�PLQGHG�VNHSWLFV�KDYH� EHHQ� JLYHQ� XQIDLU OLFHQVH� E\� WKH� PHGLD� WR� ULGLFXOH�� FKHDW� DQG� OLH�ZLWK� WKH� UHVXOW� WKDW� WKH�JHQHUDO�SXEOLF�NQRZ�YHU\� OLWWOH�DERXW� WKH�JUHDW�ERG\�RI�VFLHQWLILF�UHVHDUFK�ZKLFK�KDV�EHHQ�DFFXPXODWHG�
0DQ\�SHRSOH�ZKR�DUH�JHQXLQHO\�VHHNLQJ�DQG�DUH�DQ[LRXV�WR�H[SORUH�WKLV�IDVFLQDWLQJ� DUHD� KDYH� QRW� EHHQ� DEOH� WR� DFFHVV� XQELDVHG� IDFWXDO�LQIRUPDWLRQ�EHFDXVH WKH\�PD\�QRW�KDYH�WKH�VNLOOV�RU�WKH�WLPH�WR�UHDG�DQG�DQDO\]H� WKH�KXJH�QXPEHU�RI� IDLUO\�HVRWHULF�ERRNV�DQG�DUWLFOHV�DYDLODEOH�RQ� WKLV� VXEMHFW� �VHH� %LEOLRJUDSK\��� ,Q� VRPH� VRFLHWLHV� WKHVH� ERRNV� DUH�VLPSO\�QRW�DYDLODEOH�EHFDXVH�RI�IRUPDO�DQG�LQIRUPDO�FHQVRUVKLS�
2EMHFWLYH�HYLGHQFH



�,QLWLDOO\�� µVXEMHFWLYH¶� NQRZOHGJH� LQFOXGHV� DOO� LQIRUPDWLRQ�ZKLFK� FDQQRW�EH� LQGHSHQGHQWO\� VXEVWDQWLDWHG�� 7KLV� LQFOXGHV� SHUVRQDO�EHOLHIV�&KULVWLDQLW\�� ,VODP�� +LQGXLVP�� %XGGKLVP�� -XGDLVP� DQG� RWKHU�UHOLJLRQV��6XEMHFWLYH�NQRZOHGJH�DOVR�LQFOXGHV�FORVHG�PLQGHG�PDWHULDOLVW�VNHSWLFLVP��PRGHUQ�XVDJH��D� VWURQJO\�KHOG�EHOLHI� WKDW� WKH�DIWHUOLIH�GRHV�QRW�H[LVW��EHFDXVH�LQ�FRQWH[W�RI�WKH�DIWHUOLIH��QR�VNHSWLF�FDQ�XVH�VFLHQFH�WR� REMHFWLYHO\� SURYH� WKDW� FORVHG�PLQGHG� VNHSWLFLVP� LV� VFLHQWLILF�RU� WKDW�QRWKLQJ�H[LVWV�LQ�WKH�DIWHUOLIH��
7KH�RULJLQDO�PHDQLQJ�RI� VNHSWLFLVP�UHIHUUHG� WR� WKH�FULWLFDO�H[DPLQDWLRQ�RI� D� SKHQRPHQRQ� ZLWKRXW� DFFHSWLQJ� RU� UHMHFWLQJ� LW�� 7KH� RULJLQDO�PHDQLQJ� RI� VNHSWLFLVP�KDG� QRWKLQJ� WR� GR�ZLWK� FRPSOHWHO\�GHQ\LQJ� WKH�DIWHUOLIH�RU�WKH�YDOLGLW\�RI�SV\FKLF�SKHQRPHQD��
/LNH� UHOLJLRQ�� FORVHG�PLQGHG� VNHSWLFLVP� LV�D�SHUVRQDO��VXEMHFWLYH EHOLHI�ZKLFK� LV� VXEMHFW� WR� IXQGDPHQWDO� HUURUV� DQG� WR� FRPSOHWH� LQYDOLGDWLRQ��%HFDXVH�D�SHUVRQDO�VXEMHFWLYH�UHOLJLRXV�RU�VNHSWLFDO�EHOLHI�GRHV�QRW�KDYH�WKH� VXEVWDQFH� RI� VFLHQFH�� DQ\� VXEMHFWLYH� UHOLJLRXV� RU� VNHSWLFDO� EHOLHI�LQHYLWDEO\�FDQ�EH DEVROXWHO\�LQYDOLG�
2EMHFWLYH�NQRZOHGJH�VFLHQFH�LV�ZKHUH�WKH�VDPH�UHVXOWV�DQG�WKH�VDPH�FDXVH�HIIHFW� FRQQHFWLRQ� FDQ� EH� GHPRQVWUDWHG� RYHU� WLPH� DQG� VSDFH��6FLHQFH� LV� UHJDUGHG� DV� µREMHFWLYH¶� LQ� WKDW� DQ\� SHUVRQ�ZKR� IROORZV� WKH�VFLHQWLILF� IRUPXODV�� NHHSLQJ� YDULDEOHV� FRQVWDQW� ZLOO� JHW� WKH VDPH�UHVXOWV��6R�D�VFLHQWLVW�ZKR�PL[HV�DFLG�DQG�DONDOL�LQ�6\GQH\�LQ������ZLOO�JHW�WKH�VDPH�UHVXOW�DV�D�VFLHQWLVW�ZRUNLQJ�LQ�0RVFRZ�LQ������RU�LQ�DQ\�RWKHU�\HDU�
7KH�6WXGLHV� LQ�(OHFWURQLF�9RLFH�3KHQRPHQRQ� �(93��DQG� ,QVWUXPHQWDO�7UDQVFRPPXQLFDWLRQ� �,7&�� KDYH� FOHDUO\� VKRZHG� WKLV� HOHPHQW� RI�UHSHDWDELOLW\�� ,QYHVWLJDWRUV� ZRUNLQJ� LQGHSHQGHQWO\� LQ� PDQ\� GLIIHUHQW�FRXQWULHV�KDYH�EHHQ�DEOH� WR�GXSOLFDWH�HDFK�RWKHU¶V�ZRUN��,QHYLWDEO\�WKH�REMHFWLYH�SUHYDLOV�RYHU�WKH�VXEMHFWLYH�
%XW�QRW�DOO�VFLHQFH�LV�FRQGXFWHG�LQ� WKH�VFLHQWLILF� ODERUDWRU\��:LWKLQ�WKH�GHILQLWLRQ�RI�VFLHQFH�WKHUH� LV�DOVR�WKH�µVFLHQWLILF��V\VWHPDWLF�REVHUYDWLRQ�



�RI� D� SKHQRPHQRQ�¶� )RU� H[DPSOH�� ZKLOVW� ZH� DFFHSW� DQG� EHOLHYH� WKDW�WKXQGHU�DQG�OLJKWHQLQJ�DQG�VWRUPV�GR�RFFXU��ZH�FDQQRW�GXSOLFDWH�WKHP�XQGHU�ODERUDWRU\�FRQGLWLRQV��&DVH�VWXGLHV�WRR�DUH�LPSRUWDQW�WR�VFLHQWLILF�PHWKRG���$V�ORQJ�DV�WKHUH�LV�VWULFW�DGKHUHQFH�WR�VFLHQWLILF�PHWKRG�ZKHQ�PHDVXULQJ� DQ\WKLQJ�� WKH� UHVXOWV� RI� WKH� H[SHULPHQW� QHFHVVDULO\� EHFRPH�VFLHQWLILFDOO\�EDVHG�
$�ZRUG�RI�FDXWLRQ
:KDW� ,� KDYH IRXQG� LQ�PDQ\� RI� WKH�PHHWLQJV� DERXW� WKH� DIWHUOLIH� LV� WKDW�VRPH�SHRSOH�DFFHSW�PXFK�RI� WKH�LQIRUPDWLRQ�SUHVHQWHG�EXW�VRPH�ZDQW�WR� SXW� HPSKDVLV� RQ�� RU� GLVDJUHH� DERXW�� UHLQFDUQDWLRQ� RU� DVWURORJ\�� RU�PHGLWDWLRQ�RU�SUD\HU�RU�FU\VWDOV�RU�HYHQ�DWKHLVP�RU�DJQRVWLFLVP�
)RU� WKH� SXUSRVH� RI� WKH� UHFRUG�� LW� LV� QRW�P\� LQWHQWLRQ� WR� WU\� WR� FKDQJH�DQ\ERG\¶V�EHOLHIV�RU�UHOLJLRQ��7KLV�LV�QRW�UHOLJLRXV�FUXVDGLQJ��7KLV�LV�QRW�D�PDWWHU�RI�IDLWK�RU�EHOLHI��7KLV�LV�D�PDWWHU�RI�HLWKHU�DFFHSWDQFH�RU�QRQ�DFFHSWDQFH�RI�WKH�REMHFWLYH�HYLGHQFH�
7KH�PRVW�LPSRUWDQW�LQIRUPDWLRQ�\RX�ZLOO�HYHU�FRPH�DFURVV
<RX� DUH� EHLQJ� JLYHQ� DFFHVV� WR� VRPH� YHU\� LPSRUWDQW� REMHFWLYH�LQIRUPDWLRQ� DERXW� WKH� DIWHUOLIH�� XQGRXEWHGO\� WKH� PRVW� LPSRUWDQW�LQIRUPDWLRQ�\RX�ZLOO� HYHU�FRPH�DFURVV�LQ�\RXU� OLIHWLPH��%XW�XOWLPDWHO\��JLYHQ�DOO� WKH� LQIRUPDWLRQ��\RX� WKH� UHDGHU�ZLOO�KDYH� WR�GHFLGH�ZKDW�\RX�DFFHSW� RU� UHMHFW��%XW� LI� \RX� UHMHFW� WKH�HYLGHQFH�SUHVHQWHG� LQ� WKLV�ZRUN�WKH�RQXV�VKLIWV�RQWR�\RX�WR�VKRZ�REMHFWLYHO\�ZK\�\RX�KDYH�UHMHFWHG�WKH�HYLGHQFH�
,Q� WKH� SDVW�� WKH� FOHUJ\ UHIXVHG� WR� DFFHSW� VFLHQFH� EHFDXVH� LW� FRQIOLFWHG�ZLWK� WKH� FOHUJ\
V� SHUVRQDO� UHOLJLRXV� EHOLHIV��:KHQ� *DOLOHR VKRZHG� WKH�3RSH� WKH� WHOHVFRSH� DQG� WROG� KLP� WKDW� LW�ZRXOG�SURYH�*DOLOHR
V�YLHZ�RI�WKH� XQLYHUVH�� WKH�3RSH� FDOOHG� WKH� WHOHVFRSH� 
WKH�ZRUN�RI� WKH�GHYLO
� DQG�UHIXVHG�WR�ORRN�WKURXJK�LW��%XW�WKH�FOHUJ\�KDG�WR�HYHQWXDOO\�DFFHSW�WKDW�



�VFLHQFH�SUHYDLOHG�RYHU�SHUVRQDO��VXEMHFWLYH�UHOLJLRXV�EHOLHIV��,W�FDQ�QHYHU�EH�DQ\�RWKHU�ZD\�
&RPIRUW�]RQH�WUDS
<RX� WKH� UHDGHU� KDYH� WR� WDNH� H[WUHPH�FDUH�QRW� WR� IDOO� LQWR� WKH�FRPIRUW�]RQH� WUDS�� UHMHFWLQJ� REMHFWLYH� LQIRUPDWLRQ� MXVW� EHFDXVH� WKH� REMHFWLYH��VFLHQWLILF� LQIRUPDWLRQ� FRQIOLFWV�ZLWK� \RXU� SHUVRQDO�� VXEMHFWLYH�EHOLHIV²EH�WKH\�UHOLJLRXV�RU�VNHSWLFDO��:KHUH�WKHUH� LV�DQ�LQFRQVLVWHQF\�EHWZHHQ�REMHFWLYH� LQIRUPDWLRQ� DQG� VXEMHFWLYH� EHOLHI� WKHUH� PD\� EH� D� QHHG� IRU�HLWKHU�PRUH�LQYHVWLJDWLRQ�RU�D�FKDQJH�LQ�WKH�VXEMHFWLYH�EHOLHI��
,W� LV� VXEPLWWHG� WKDW� RQFH� SHRSOH� IHHO� FRPIRUWDEOH�ZLWK�D� VHW�RI�EHOLHIV��WKH\� GR� QRW� ZDQW� WR� FKDQJH� WKHLU� EHOLHIV� HYHQ� LI� QHZ�� REMHFWLYH� DQG�VFLHQWLILF�LQIRUPDWLRQ�VKRZV�WKDW�SDUW�RU�DOO�RI�WKH�EHOLHIV�DUH�FRPSOHWHO\�LQYDOLG��0DQ\�EHOLHIV�EHFRPH�SDUW�RI� WKH�SV\FKRORJLFDO� � DQG�HPRWLRQDO�PDNHXS�RI�WKH�EHOLHYHU¶V�SHUVRQDOLW\��7KHVH�EHOLHIV�EHFRPH�YHU\�KDUG�WR�VKLIW�
7KH µERJJOH�WKUHVKROG¶
(YHQ� LI� LQIRUPDWLRQ� LV� VFLHQWLILF�� ZH� LQLWLDOO\� WHQG� WR� UHMHFW� LW� LI� WKH�LQIRUPDWLRQ�LV� WRR�DGYDQFHG�LI� LW�FKDOOHQJHV�RXU�µERJJOH�WKUHVKROG¶�E\�EHLQJ� WRR� IDU� DKHDG� RI� RXU� H[LVWLQJ� NQRZOHGJH�HVSHFLDOO\� LI� WKH�LQIRUPDWLRQ� LV� QRW� FRQVLVWHQW� ZLWK� RXU� VHFXODU� RU� UHOLJLRXV� EHOLHIV��WUDGLWLRQ��KLVWRU\��FXOWXUH��YDOXHV�DQG�WUDGLWLRQ�
5HSHDWHGO\�� ZH� KDYH� KDG� WR� DGMXVW� RXU� EHOLHIV� DQG� YDOXH� V\VWHPV� WR�DFFRPPRGDWH� VFLHQWLILF� PDUYHOV�VXFK� DV� PDQ� ZDONLQJ� RQ� WKH� PRRQ�DQG� VSHFWDFXODU� VSDFH� H[SORUDWLRQV�� 6LPLODUO\�� DGMXVWPHQWV� KDYH� WR� EH�PDGH�ZKHQ�GHDOLQJ�ZLWK�SV\FKLF�SKHQRPHQD�



�����5HVSHFWHG�VFLHQWLVWV�ZKR�LQYHVWLJDWHG�
,� DP� DEVROXWHO\� FRQYLQFHG� RI� WKH� IDFW� WKDW� WKRVH� ZKR� RQFH� OLYHG� RQ� HDUWK� FDQ�DQG�GR�FRPPXQLFDWH�ZLWK�XV��,W�LV�KDUGO\�SRVVLEOH�WR FRQYH\�WR�WKH�LQH[SHULHQFHG�DQ�DGHTXDWH�LGHD�RI�WKH�VWUHQJWK�DQG�FXPXODWLYH�IRUFH�RI�WKH�HYLGHQFH�
�6LU�:LOOLDP�%DUUHWW�)�5�6�

,� WHOO� \RX� ZH� GR� SHUVLVW�� &RPPXQLFDWLRQ� LV� SRVVLEOH�� ,� KDYH� SURYHG� WKDW� WKH�SHRSOH�ZKR�FRPPXQLFDWH�DUH�ZKR�DQG�ZKDW�WKH\�VD\�WKH\�DUH��7KH�FRQFOXVLRQ�LV�WKDW�VXUYLYDO�LV�VFLHQWLILFDOO\�SURYHG�E\�VFLHQWLILF�LQYHVWLJDWLRQ�
6LU�2OLYHU�/RGJH�)�5�6�
,W� LV� TXLWH� WUXH� WKDW� D� FRQQHFWLRQ� KDV� EHHQ� VHW� XS� EHWZHHQ� WKLV� ZRUOG� DQG�WKH�QH[W�
 6LU�:LOOLDP�&URRNHV�)�5�6�
,�KDYH�EHHQ�WDONLQJ ZLWK�P\��GHDG��IDWKHU��P\�EURWKHU��P\�XQFOHV����:KDWHYHU�VXSHUQRUPDO� SRZHUV� ZH� PD\� EH� SOHDVHG� WR� DWWULEXWH� WR� �WKH� PHGLXP�� 0UV��3LSHU
V� VHFRQGDU\� SHUVRQDOLWLHV�� LW� ZRXOG� EH� GLIILFXOW� WR� PDNH� PH� EHOLHYH� WKDW�WKHVH� VHFRQGDU\� SHUVRQDOLWLHV� FRXOG� KDYH� WKXV� FRPSOHWHO\� UHFRQVWLWXWHG� WKH�PHQWDO�SHUVRQDOLW\�RI�P\�GHDG�UHODWLYHV���
3URIHVVRU�+\VORS�3URIHVVRU�RI�/RJLF�DW�&ROXPELD�8QLYHUVLW\��
7KH� EULOOLDQW� VFLHQWLVWV� PHQWLRQHG� DERYH� ZHUH� DPRQJ� WKH� YHU\� ILUVW� WR�VFLHQWLILFDOO\�LQYHVWLJDWH�WKH�DIWHUOLIH��,QLWLDOO\ WKH\�ZHUH�DOO�RSHQ�PLQGHG�VNHSWLFV�DQG�LW�ZDV�RQO\�DIWHU�WKRURXJK�LQYHVWLJDWLRQ�WKDW�WKH\�DFFHSWHG�WKH� DIWHUOLIH��7KHUH�ZHUH� RWKHU�ZRUOG� UHQRZQHG�FODVVLFDO� VFLHQWLVWV�DQG�WKLQNHUV� DURXQG� WKH� ZRUOG� VXFK� DV� $OIUHG�:DOODFH�� 6LU� $UWKXU� &RQDQ�'R\OH�� 6LU� 3KLOOLS� /RGJH�� $UWKXU� )LQGOD\�� &DPLOOH� )ODPPDULRQ�� 'U�%DUDGXF�� 3URIHVVRU� 5LFKHW�� 3URIHVVRU� $OEHUW� (LQVWHLQ�� 0DUFRQL�� )�:��0\HUV�� 3URIHVVRU� :LOOLDP� -DPHV� DQG� 'U� &DUULQJWRQ� ZKR�� DIWHU�LQYHVWLJDWLRQ��DFFHSWHG�WKH�DIWHUOLIH�)URP�WKH�ODWH�QLQHWHHQWK�FHQWXU\�XQWLO� WRGD\�WKHUH�KDYH�EHHQ�JURXSV�RI�SURPLQHQW�� ZHOO�UHVSHFWHG� VFLHQWLVWV²PDQ\� RI� WKHP� WKH� EHVW�NQRZQ�



��QDPHV� LQ� VFLHQFH²ZKR� KDYH� ZRUNHG� WR� SURYH� WKDW� LPPRUWDOLW\� LV� D�QDWXUDO�SK\VLFDO�SKHQRPHQRQ�DQG�LWV�VWXG\�LV�D�EUDQFK�RI�SK\VLFV�
0DQ\� RI� WKHVH� VFLHQWLVWV� ZHUH� KLJKO\� SUDFWLFDO� SHRSOH� ZKRVH� PDMRU�GLVFRYHULHV� LQ�RWKHU�DUHDV�IXQGDPHQWDOO\�FKDQJHG�WKH�ZD\�SHRSOH�ZRUN�DQG�OLYH��0DQ\�FRQVLGHUHG�WKHPVHOYHV�WR�EH�5DWLRQDOLVWV�DQG�+XPDQLVWV�DQG�KDYH�KDG�WR�IDFH�LQWHQVH�RSSRVLWLRQ�IURP�ERWK�WUDGLWLRQDO�&KULVWLDQ�FOHUJ\� DQG� IURP� PDWHULDOLVW VFLHQWLVWV� ZKR� MRLQHG� WRJHWKHU� WR� WU\� WR�VXSSUHVV�WKHLU�ILQGLQJV�
(PPDQXHO�6ZHGHQERUJ

2QH� RI� WKH� SLRQHHUV� LQ� WKLV� WUDGLWLRQ� ZDV�(PPDQXHO�6ZHGHQERUJ ZKR�ZDV�ERUQ�LQ�6ZHGHQ�LQ� ������2QH� RI� WKH� OHDGLQJ� VFLHQWLVWV� RI� KLV�GD\��KH�ZURWH�����ZRUNV�LQ�VHYHQWHHQ�VFLHQFHV��$W�WKH�8QLYHUVLW\� RI� 8SSVDOD� KH� VWXGLHG� *UHHN�� /DWLQ��VHYHUDO� (XURSHDQ� DQG� RULHQWDO� ODQJXDJHV�*HRORJ\�� 0HWDOOXUJ\�� $VWURQRP\�� 0DWKHPDWLFV��(FRQRPLFV�� +H� ZDV� DQ� LQWHQVHO\� SUDFWLFDO� PDQ�ZKR�LQYHQWHG�WKH�JOLGHU��WKH�VXEPDULQH�DQG�DQ�HDU�WUXPSHW�IRU�WKH�GHDI��+H�ZDV�KHOG�LQ�KLJK�HVWHHP�E\�DOO��ZDV�D�0HPEHU�RI� 3DUOLDPHQW� DQG� KHOG� LPSRUWDQW� JRYHUQPHQW� SRVWV� LQ� PLQLQJ�� +H�DOZD\V� VKRZHG� KH� KDG� HQRUPRXVO\� KLJK� LQWHOOLJHQFH� DQG�PDLQWDLQHG� D�NHHQ�SUDFWLFDO�PLQG�XQWLO�KLV�GHDWK��
6ZHGHQERUJ�ZDV�DOVR�D�YHU\�KLJKO\�JLIWHG�FODLUYR\DQW�ZKR�VSHQW�PRUH�WKDQ� WZHQW\� \HDUV� LQYHVWLJDWLQJ� RWKHU� GLPHQVLRQV�� +H� FODLPHG� WKDW� KH�UHJXODUO\�VSRNH�ZLWK�SHRSOH�DIWHU�WKH\�KDG�GLHG��
2Q� RQH�ZHOO�GRFXPHQWHG� RFFDVLRQ� WKH�4XHHQ� RI� 6ZHGHQ� VDUFDVWLFDOO\�VXJJHVWHG�WKDW�LI�KH�HYHU�PHW�KHU�GHDG�EURWKHU�WR�JLYH�KLP�KHU�UHJDUGV��$� ZHHN� ODWHU� 6ZHGHQERUJ� ZKLVSHUHG� D� PHVVDJH� LQ� WKH� 4XHHQ
V� HDU��6KDNHQ��WKH�4XHHQ�WROG�WKRVH�DURXQG�KHU�
2QO\�*RG�DQG�P\�EURWKHU�FDQ�NQRZ�ZKDW�KH�MXVW�WROG�PH
��,QJOLV������������



��6ZHGHQERUJ�ZURWH�
$IWHU�WKH�VSLULW�KDV�EHHQ�VHSDUDWHG�IURP�WKH�ERG\��ZKLFK�KDSSHQV�ZKHQ�D�SHUVRQ�GLHV���KH�LV�VWLOO�DOLYH��D�SHUVRQ��WKH�ZD\�KH�ZDV�EHIRUH��
7R� DVVXUH� PH� RI� WKLV�� ,� KDYH� EHHQ� DOORZHG� WR� WDON� ZLWK� SUDFWLFDOO\�HYHU\RQH� ,� KDYH�HYHU�NQRZQ�GXULQJ� WKLV�SK\VLFDO� OLIH²ZLWK�VRPH�IRU�KRXUV��ZLWK�VRPH�IRU�ZHHNV�RU�PRQWKV��ZLWK�VRPH�IRU�\HDUV²DOO�IRU�WKH�RYHUULGLQJ� SXUSRVH� WKDW� ,� PLJKW� EH� DVVXUHG� RI� WKLV� IDFW�� �WKDW� OLIH�FRQWLQXHV� DIWHU� GHDWK�� DQG� PLJKW� EHDU� ZLWQHVV� WR� LW� � �6ZHGHQERUJ�+HDYHQ�DQG�+HOO�������

6ZHGHQERUJ�ZURWH�YROXPHV�DERXW�ZKDW� WRGD\�ZRXOG�EH�FDOOHG�KLV�RXW�RI�ERG\�H[SHULHQFHV��LQFOXGLQJ�YHU\�GHWDLOHG�GHVFULSWLRQV�RI�WKH�DIWHUOLIH��,QWHUHVWLQJO\�KH�SXW�IRUZDUG�D�YLHZ�RI�WKH�XQLYHUVH�ZKLFK�LV�UHPDUNDEO\�VLPLODU� WR� WZHQWLHWK�FHQWXU\�TXDQWXP�SK\VLFV��$W�D� WLPH�ZKHQ�1HZWRQ�ZDV� DUJXLQJ� WKDW� PDWWHU� ZDV� FRPSRVHG� RI� LPSHQHWUDEOH� DWRPV� JLYHQ�PRWLRQ�E\�RXWVLGH�IRUFHV��6ZHGHQERUJ�WDXJKW�WKDW�PDWWHU�ZDV�PDGH�XS�RI� D� VHULHV� RI� SDUWLFOHV� LQ� DVFHQGLQJ� RUGHU� RI� VL]H�� HDFK� RI�ZKLFK�ZDV�FRPSRVHG�RI�D�FORVHG�YRUWH[�RI�HQHUJ\�ZKLFK�VSLUDOHG�DW�LQILQLWH�VSHHGV�WR�JLYH�WKH�DSSHDUDQFH�RI�VROLGLW\�
,Q� KLV� ���� SDJH�+LVWRU\�RI� WKH�3DUDQRUPDO %ULDQ� ,QJOLV� �������PDNHV�UHIHUHQFH� WR� (PPDQXHO� .DQW�� WKH� JUHDW� UDWLRQDOLVW� SKLORVRSKHU�� ZKR�LQYHVWLJDWHG�6ZHGHQERUJ��$OWKRXJK�.DQW�ZDV� DQ� RSHQ�PLQGHG�VNHSWLF�KH�IHOW� WKDW� WKH�HYLGHQFH�IRU� WKH�DIWHUOLIH�SURYLGHG�E\�6ZHGHQERUJ�ZDV��DV�D ZKROH��RYHUZKHOPLQJ��
+H� TXRWHV� .DQW� DV� VD\LQJ�� µ«ZKLOH� ,� GRXEW� DQ\� RI� WKHP�� VWLOO� ,� KDYH�FHUWDLQ�IDLWK�LQ�WKH�ZKROH�RI�WKHP�WDNHQ�WRJHWKHU¶���,QJOLV�����������



��7KH�JUHDWHVW�VFLHQWLVW�RI�KLV�WLPH
,Q�(QJODQG�RQH�RI�WKH�IRXQGHUV�RI�WKH�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK��635��ZDV�6LU�:LOOLDP�&URRNHV�� D� IHOORZ� RI� WKH� 5R\DO� 6RFLHW\²D�YHU\� SUHVWLJLRXV� DVVRFLDWLRQ� RI� WKH� PRVW�OHDUQHG� VFLHQWLVWV�HOHFWHG�E\� WKHLU�SHHUV²DQG�ODWHU�LWV�SUHVLGHQW��+H�GLVFRYHUHG�VL[�FKHPLFDOHOHPHQWV� LQFOXGLQJ� 7KDOOLXP�� 0DQ\� SHRSOH�FRQVLGHUHG�KLP� WR�EH� WKH�JUHDWHVW�VFLHQWLVW�RI�KLV�WLPH�
&URRNHV� ZRUNHG� H[WHQVLYHO\� LQYHVWLJDWLQJ�OHYLWDWLRQ� SKHQRPHQD� ZKLFK� ZDV� DVVRFLDWHG�ZLWK� WKH� PHGLXP� '�'�� +RPH�� &RQFOXVLYH�SKRWRJUDSKV� ZHUH� D� SDUW� RI� WKLV� UHFRUG� DQG� WKH� DXWKHQWLFLW\� RI� WKH�DSSHDUDQFHV�� DV� ZHOO� DV� WKH� WRWDO� DEVHQFH� RI� IUDXG� DQG� WULFNHU\� ZHUH�YHULILHG�E\�D�QXPEHU�RI�RWKHU�OHDGLQJ�VFLHQWLVWV�RI�WKH�GD\��2QH�RI�WKHVH�ZDV� &URPZHOO� )�� 9DUOH\�� DQ� HDUO\� UHVHDUFKHU� LQWR� LRQL]DWLRQ� DQG�VXSHUYLVRU�RI�WKH LQLWLDO�OD\LQJ�RI�WKH�$WODQWLF�&DEOH��&URRNHV ZDV�ILQDOO\�FRQYLQFHG� RI� WKH� UHDOLW\� RI� WKH� DIWHUOLIH� E\� D� VHULHV� RI� UHPDUNDEOH� IXOO�PDWHULDOL]DWLRQV�RI�KLV�ZLIH��,QWHUHVWLQJO\ QR�PHQWLRQ�RI�KLV FRQVLGHUDEOH�FRQWULEXWLRQ�WR�DIWHUOLIH�UHVHDUFK�LV�HYHU�PDGH�LQ�ELRJUDSKLFDO�HQWULHV�RQ�KLP�LQ�PDLQVWUHDP�VFLHQWLILF�ELRJUDSKLHV��

2WKHU�WRS�SK\VLFDO�VFLHQWLVWV
$OVR�LQ�KLV�JURXS�ZHUH�VFLHQWLVWV�/RUG�%DOIRXU��6LU�:LOOLDP�%DUUHWW��6LU�2OLYHU�/RGJH DQG�/RUG�5D\OHLJK��-��-��7KRPSVRQ�WKH�GLVFRYHUHU�RI�WKH�HOHFWURQ�DQG� $OIUHG� 5XVVHOO� :DOODFH ZKR� SURSRXQGHG� WKH� WKHRU\� RI�HYROXWLRQ� DW� WKH� VDPH� WLPH� DV� DQG� LQGHSHQGHQWO\� RI� &KDUOHV� 'DUZLQ��:DOODFH�SDLQVWDNLQJO\�LQYHVWLJDWHG�6SLULWXDOLVP�RYHU�D�QXPEHU�RI�\HDUV��HYHQWXDOO\� VWDWLQJ� WKDW� LWV�SKHQRPHQD�ZHUH�SURYHG�TXLWH�DV�ZHOO�DV� WKH�IDFWV�RI�DQ\�RWKHU�VFLHQFH�



��3LRQHHU�LQYHQWRUV
7KRPDV� $OYD� (GLVRQ �SLFWXUHG� OHIW��� WKH� $PHULFDQ�LQYHQWRU�RI�WKH�SKRQRJUDSK�DQG�WKH�ILUVW�HOHFWULF�OLJKW�EXOE�� ZDV� IDVFLQDWHG� ZLWK� WKH� SRVVLELOLW\� RI� DQ�DIWHUOLIH�DQG�H[SHULPHQWHG�ZLWK�PHFKDQLFDO�PHDQV�RI�FRQWDFWLQJ� WKH� 
GHDG
� �6FLHQWLILF� $PHULFDQ��������������

-RKQ� /RJLH� %DLUG WHOHYLVLRQ� SLRQHHU� DQG� LQYHQWRU� RI� WKH� LQIUD�UHG�FDPHUD�� VWDWHG� WKDW�KH�KDG�FRQWDFWHG� WKH� 
GHFHDVHG
�7KRPDV�$��(GLVRQ�WKURXJK�D�PHGLXP��+H�VDLG��
,� KDYH�ZLWQHVVHG�VRPH�YHU\�VWDUWOLQJ�SKHQRPHQD�XQGHU�FLUFXPVWDQFHV�ZKLFK PDNH�WULFNHU\�RXW�RI�WKH�TXHVWLRQ���/RJLH�%DLUG��������������

'U�*OHQ�+DPLOWRQ
$QRWKHU� WZHQWLHWK� FHQWXU\� LQYHVWLJDWRU� ZDV� 'U� *OHQ� +DPLOWRQ�� D�SK\VLFLDQ� DQG� PHPEHU� RI� WKH� &DQDGLDQ� 3DUOLDPHQW�� ,Q� KLV� ODERUDWRU\�XQGHU� VWULFWO\� FRQWUROOHG� FRQGLWLRQV� KH� KDG� D� EDWWHU\� RI� IRXUWHHQ�HOHFWURQLFDOO\�FRQWUROOHG� IODVK�FDPHUDV�ZKLFK�SKRWRJUDSKHG�DSSDULWLRQVVLPXOWDQHRXVO\� IURP� DOO� DQJOHV�� 2EVHUYHUV� SUHVHQW� DW� KLV� H[SHULPHQWV�LQFOXGHG�IRXU�RWKHU�PHGLFDO�GRFWRUV��WZR�ODZ\HUV��DQG�ERWK�DQ�HOHFWULFDO�DQG� D� FLYLO� HQJLQHHU�� (DFK� RI� WKH� ZLWQHVVHV� VWDWHG� VWURQJO\� DQG�XQHTXLYRFDOO\�WKDW�


WLPH�DIWHU�WLPH��,�VDZ�GHDG�SHUVRQV�PDWHULDOL]H
��+DPLOWRQ��������
0HWLFXORXV�UHFRUGV�RI�KLV�UHVHDUFK�DQG�KLV�FROOHFWLRQ�RI�SKRWRJUDSKV�DUH�RQ� SXEOLF� GLVSOD\� DW� WKH� 8QLYHUVLW\� RI� 0DQLWRED�� &DQDGD�>KWWS���ZZZ�XPDQLWRED�FD�OLEUDULHV�XQLWV�DUFKLYHV�FROOHFWLRQV�PDQLWRED�PDQXVFULSWV�UHJBKDPLOWRQ�VKWPO@�



��,Q� (XURSH� IURP� WKH� HDUO\� ����V� WKURXJK� WKH� ����V� RWKHU� VFLHQWLVWV�LQFOXGLQJ� %DURQ� YRQ� 6FKUHQFN�1RW]LQJ�� 3URIHVVRU� &KDUOHV� 5LFKHW��3URIHVVRU� (XJHQH� 2VW\DQG� 3URIHVVRU� *XVWDY� *HOH\ ZHUH� OLNHZLVH�SKRWRJUDSKLQJ�DSSDULWLRQV XQGHU�FRQWUROOHG�ODERUDWRU\�FRQGLWLRQV��7KHLU�ZULWWHQ� UHSRUWV� VKRZHG� WKDW� WKH\� KDG� LQYHVWLJDWHG� DQG� UXOHG� RXW� DOO�SRVVLEOH�VRXUFHV�RI�WULFNHU\�DQG�IUDXG��
,QWHUQDWLRQDOO\� NQRZQ� DQG� SRZHUIXOO\� LQIOXHQWLDO�SV\FKLDWULVW� 'U� &DUO� -XQJ� �SLFWXUHG� OHIW� DGPLWWHG� WKDW�PHWDSV\FKLF� SKHQRPHQD� FRXOG� EH� EHWWHU� H[SODLQHG� E\�WKH�VSLULW�K\SRWKHVLV�WKDQ�E\�DQ\�RWKHU �-XQJ��&ROOHFWHG�/HWWHUV ���������

$QRWKHU�EULOOLDQW�VFLHQWLVW�DQG�LQYHQWRU�ZKR��DIWHU�LQYHVWLJDWLQJ��EHFDPH�WRWDOO\�FRQYLQFHG�RI�WKH�H[LVWHQFH�RI�WKH�DIWHUOLIH�ZDV�$PHULFDQ�*HRUJH�0HHN��
:KHQ�KH�ZDV����\HDUV�ROG�*HRUJH�0HHN��SLFWXUHG�OHIW��UHWLUHG� IURP� KLV� FDUHHU� DV� DQ� LQYHQWRU�� GHVLJQHU� DQG�PDQXIDFWXUHU�RI�GHYLFHV�IRU�DLU�FRQGLWLRQLQJ�DQG�IRU�WKH�WUHDWPHQW� RI� ZDVWH�ZDWHU�� +H� KHOG� VFRUHV� RI� LQGXVWULDO�SDWHQWV� ZKLFK� HQDEOHG� KLP� WR� OLYH� FRPIRUWDEO\� DQG�GHYRWH� WKH� QH[W� WZHQW\� ILYH� \HDUV� RI� KLV� OLIH� WR� VHOI�IXQGHG� IXOO�WLPH�UHVHDUFK�LQWR�OLIH�DIWHU�GHDWK��

0HHN� XQGHUWRRN� DQ� H[WHQVLYH� OLEUDU\� DQG� OLWHUDWXUH� UHVHDUFK� SURJUDP�DQG�WUDYHOHG�WKH�ZRUOG WR�ORFDWH�DQG�HVWDEOLVK�UHVHDUFK�SURMHFWV�ZLWK�WKH�WRS� PHGLFDO� GRFWRUV�� SV\FKLDWULVWV�� SK\VLFLVWV�� ELRFKHPLVWV�� SV\FKLFV��KHDOHUV�� SDUDSV\FKRORJLVWV�� K\SQRWKHUDSLVWV�� PLQLVWHUV�� SULHVWV� DQG�UDEELV�� +H� HVWDEOLVKHG� WKH�0HWDVFLHQFH� )RXQGDWLRQ LQ� )UDQNOLQ�� 1RUWK�&DUROLQD�� ZKLFK� VSRQVRUHG� WKH� IDPRXV� 6SLULFRP UHVHDUFK�� 7KLV�GHPRQVWUDWHG� H[WHQGHG� WZR�ZD\� LQVWUXPHQWDO� FRQWDFW� EHWZHHQ� SHRSOH�DOLYH� DQG� SHRSOH� OLYLQJ� LQ� WKH� DIWHUOLIH� �VHH� &KDSWHU� �� RQ� ,QVWUXPHQWDO�7UDQVFRPPXQLFDWLRQ���



��+LV�ODVW�ERRN��$IWHU�:H�'LH�:KDW�7KHQ���������RXWOLQHV�WKH�FRQFOXVLRQV�RI�KLV�\HDUV�RI�IXOO�WLPH�UHVHDUFK²WKDW�ZH�GR�DOO�VXUYLYH�DQG�WKDW�LQ�WKH�ODVW� WZHQW\�ILYH� \HDUV� PDQNLQG� KDV� OHDUQHG� PRUH� DERXW� ZKDW� KDSSHQV�ZKHQ�ZH�GLH� WKDQ�ZDV�OHDUQHG�LQ�DOO�HDUOLHU�SHULRGV�RI�UHFRUGHG�KLVWRU\��0HHN���������
6RPH� RI� WKH� OHDGHUV� LQ� WKH� VFLHQWLILF� UHVHDUFK� RI� OLIH� DIWHU� GHDWK� DUH�H[WUHPHO\� LQWHOOLJHQW� DQG� DVWXWH� PHGLFDO� GRFWRUV� ZKR� EHJDQ� WKHLU�LQYHVWLJDWLRQ� DV� VNHSWLFV�� 'U�.�EOHU�5RVV� ZKR� KDV� KDG� JOREDO� LPSDFW�RQ�WKH�ZD\�WKDW�G\LQJ�SHRSOH�DUH�WUHDWHG��FDPH�WR�EH�WRWDOO\�FRQYLQFHG�RI� OLIH� DIWHU� GHDWK� IURP� KHU� FORVH� DVVRFLDWLRQ�ZLWK� WKRXVDQGV� RI� G\LQJ�SDWLHQWV���$V�VKH�SXW�LW�

8S� XQWLO� WKHQ� ,� KDG� DEVROXWHO\� QR� EHOLHI� LQ� DQ� DIWHUOLIH�� EXW� WKH� GDWD�FRQYLQFHG� PH� WKDW� WKHVH� ZHUH� QRW� FRLQFLGHQFHV� RU� KDOOXFLQDWLRQV��.�EOHU�5RVV�������������
6KH�EHFDPH�VR�FRQYLQFHG�WKDW�VKH�ZURWH�IRXU�ERRNV�VSHFLILFDOO\�GHDOLQJ�ZLWK�WKH�DIWHUOLIH��2Q�/LIH�$IWHU�'HDWK� ��������7KH�)DFWV�RQ�/LIH�$IWHU�'HDWK� ��������'HDWK� LV�RI�9LWDO� ,PSRUWDQFH��2Q�/LIH��'HDWK�DQG�/LIH�$IWHU� 'HDWK� �������� 7KH� :KHHO� RI� /LIH �������� <RX� FDQ� UHDG� -RKQ�+DUULFKDUDQ¶V� ZRQGHUIXO� LQWHUYLHZ� ZLWK� (OLVDEHWK� RQ� KLV� ,QVLJKW� ����ZHEVLWH�>KWWS���ZZZ�LQVLJKW�����FRP�.�EOHU�5RVV�KWPO@�
'U� 0HOYLQ� 0RUVH �D� SHGLDWULFLDQ� DQG� D� UHFRJQL]HG� ZRUOG� OHDGLQJ�DXWKRULW\�RQ�G\LQJ�FKLOGUHQ��ZDV��DV�KH�SXW� LW�� 
DQ�DUURJDQW�FULWLFDO�FDUH�SK\VLFLDQ
� ZLWK� 
DQ� HPRWLRQDO� ELDV� DJDLQVW� DQ\WKLQJ� VSLULWXDO
� EHIRUH� KLV�VFLHQWLILFDOO\�EDVHG�VWXGLHV�RI�G\LQJ�FKLOGUHQ�DQG�KLV�H[WHQVLYH�VWXG\�RI�WKH�OLWHUDWXUH�OHG�KLP�WR�WKH�LQHVFDSDEOH�FRQFOXVLRQ�WKDW�µWKHUH�LV�D�GLYLQH�VRPHWKLQJ�ZKLFK�VHUYHV�DV�D�JOXH�IRU�WKH�XQLYHUVH¶��+H�ZULWHV�

:KHQ� ,� UHYLHZ� WKH� PHGLFDO� OLWHUDWXUH�� ,� WKLQN� LW� SRLQWV� GLUHFWO\� WR�HYLGHQFH� WKDW� VRPH� DVSHFW� RI� KXPDQ� FRQVFLRXVQHVV� VXUYLYHV� GHDWK��2WKHU� UHVHDUFKHUV� DJUHH� ZLWK� PH�� 3K\VLFLDQ� 0LFKDHO� 6FKURWHU�.XQKDUGW�� IRU� LQVWDQFH�� FRQGXFWHG� D� FRPSUHKHQVLYH� UHYLHZ� RI� WKH�



��VFLHQWLILF�OLWHUDWXUH�DQG�FRQFOXGHG�WKDW�WKH�SDUDQRUPDO�FDSDFLWLHV�RI�WKH�G\LQJ� SHUVRQ� VXJJHVW� WKH� H[LVWHQFH� RI� D� WLPH�DQG�VSDFH� WUDQVFHQGLQJ�LPPRUWDO�VRXO��2WKHU�UHVHDUFKHUV�KDYH�UHDFKHG�WKH�VDPH�FRQFOXVLRQ��%H�LW� WKURXJK� FDVH� VWXGLHV� RI� WKHLU� RZQ�RU� UHVHDUFK� WKH\�KDYH� UHYLHZHG��WKHUH�LV�LQ�WKH�VFLHQWLILF�FRPPXQLW\�D�JURZLQJ�EHOLHI�LQ�WKH�KXPDQ�VSLULW��0RUVH�����������
7RGD\�PXFK�RI�WKH�OHDG�LQ�XQGHUVWDQGLQJ�WKH�DIWHUOLIH�LV�FRPLQJ�IURP�WKH�SK\VLFLVWV�ZKR� WKURXJK� WKHLU�ZRUN� LQ� VXE�DWRPLF�SDUWLFOHV�DUH�UHDOL]LQJ�WKH�OLPLWDWLRQ�RI�H[LVWLQJ�VFLHQWLILF�SDUDGLJPV��
*URXSV� RI� VFLHQWLVWV�� PDWKHPDWLFLDQV� DQG� XQLYHUVLW\� SURIHVVRUV�WKURXJKRXW� WKH� ZRUOG� DUH� ZRUNLQJ� WR� PDNH� NQRZQ� WKH� UHVXOWV� RI�H[SHULPHQWV� RQ� VXE�DWRPLF� SDUWLFOHV� DQG� PDWKHPDWLFDO� FDOFXODWLRQV�ZKLFK�SURYLGH�D�VFLHQWLILF�H[SODQDWLRQ�IRU�VR�FDOOHG�SV\FKLF�SKHQRPHQD�
0RGHUQ� SK\VLFV� QRZ� WHDFKHV� WKDW� DWRPV� DUH� ���������� HPSW\�VSDFH�WKH�GLVWDQFH�EHWZHHQ�DQ�HOHFWURQ�DQG�LWV�QXFOHXV�EHLQJ�DV�JUHDW�SURSRUWLRQDOO\� DV� WKH� GLVWDQFH� IURP� WKH� HDUWK� WR� WKH� VXQ�� $QG� HYHQ�HOHFWURQV��SURWRQV�DQG�QHXWURQV��WKH�SDUWLFOHV�ZKLFK�PDNH�XS�DWRPV��DUH�QRZ�WKRXJKW�WR�EH�HQHUJ\�UDWKHU�WKDQ�PDWWHU��
$VWURSK\VLFLVW�0LFKDHO�6FRWW�RI�(GLQEXUJK�8QLYHUVLW\�DUJXHV�WKDW�

7KH� DGYDQFHPHQW� RI� TXDQWXP� SK\VLFV� KDV� SURGXFHG� D� GHVFULSWLRQ� RI�UHDOLW\�ZKLFK�DOORZV� WKH�H[LVWHQFH�RI�SDUDOOHO�XQLYHUVHV��&RPSRVHG�RI�UHDO� VXEVWDQFHV� WKH\� ZRXOG� QRW� LQWHUDFW� ZLWK� PDWWHU� IURP� RXU� RZQXQLYHUVH��5ROO�������
3URIHVVRU� )UHG�$ODQ�:ROI� VHHPV� WR� FRQFXU�ZLWK� WKHVH� ILQGLQJV�� ,Q� KLV�ERRN�0LQG�DQG�WKH�1HZ�3K\VLFV KH�VWDWHV�

$V� IDQWDVWLF� DV� LW� VRXQGV�� WKH� QHZ�SK\VLFV�FDOOHG�TXDQWXP�PHFKDQLFV�SRVLWV� WKDW� WKHUH�H[LVWV�� VLGH�E\�VLGH�ZLWK�WKLV�ZRUOG��DQRWKHU�ZRUOG��D�SDUDOOHO� XQLYHUVH�� D� GXSOLFDWH� FRS\� WKDW� LV� VRPHKRZ� VOLJKWO\� GLIIHUHQW�



�� \HW�WKH�VDPH��$QG�QRW�MXVW�WZR�SDUDOOHO�ZRUOGV��EXW�WKUHH��IRXU�RU�HYHQ�PRUH�� ,Q� HDFK�RI� WKHVH� XQLYHUVHV�� \RX�� ,� DQG� DOO� WKH� RWKHUV�ZKR� OLYH��KDYH�OLYHG��ZLOO�OLYH��DQG�ZLOO�HYHU�KDYH�OLYHG��DUH�DOLYH���:ROI�������
7KH� HYLGHQFH� IURP� PDQ\� VFLHQWLVWV� WKDW� WKH� DIWHUOLIH� H[LVWV� LV�RYHUZKHOPLQJ��%XW�DV�VWDWHG�DERYH��WKHUH�LV�127�RQH�VFLHQWLVW�ZKR�KDV�SURYHG�RU�DUJXHG�HPSLULFDOO\�WKDW�WKH�DIWHUOLIH�GRHV�QRW�RU�FDQQRW�H[LVW�
7KLV� GRHV� QRW� PHDQ� WKDW� PDWHULDOLVW� FORVHG�PLQGHG� VNHSWLFV� DUH� EHLQJ�DVNHG� WR� µSURYH� WKH�QHJDWLYH¶�DV� VRPH�KDUG�FRUH�VNHSWLFV� OLNH�WR�VWDWH��&KDSWHUV� WKUHH� WR� WZHQW\� IRXU� RI� WKLV� ERRN� FRQVWLWXWH� DGPLVVLEOH�HYLGHQFH�IRU�WKH�DIWHUOLIH��,Q�IRXU�\HDUV�VLQFH ,�SXEOLVKHG�WKLV�UHVHDUFK�RQ�WKH�,QWHUQHW��QR�VNHSWLF��QR�VFLHQWLVW��QR�WKHRORJLDQ�RU�DQ\ERG\�HOVH�KDV�EHHQ�DEOH�WR�UHEXW��UHIXWH�RU�QHJDWH�WKLV�HYLGHQFH�IRU�WKH�DIWHUOLIH�



�����(OHFWURQLF�9RLFH�3KHQRPHQD��(93�

,�GLGQ
W�VD\�WKDW�LW�ZDV�SRVVLEOH��,�MXVW�VDLG�WKDW�LW�KDSSHQHG�
�6LU�:LOOLDP�&URRNHV7R�P\�VXUSULVH��YHU\�IHZ�SHRSOH�DUH�DZDUH�RI� WKH�GUDPDWLF� OHDS�ZKLFK�KDV�RFFXUUHG�LQ�FRPPXQLFDWLQJ�ZLWK�WKH�DIWHUOLIH�XVLQJ�KLJK�WHFKQRORJ\��:KLOVW� WKHUH� DUH� KLJKO\� FUHGLEOH� ERRNV� E\� XQLPSHDFKDEOH� VRXUFHV� RQ�(OHFWURQLF�9RLFH� 3KHQRPHQD�� RU�(93 DV� LW� LV� NQRZQ�� WKH�PDVV�PHGLD�QHYHU� UHSRUW� LW�� <HW� WKHVH� PRVW� LPSRUWDQW� ILQGLQJV� UHYHDO� REMHFWLYH�FRPPXQLFDWLRQ� EHWZHHQ� WKRVH� ZKR� OLYH� SK\VLFDOO\� KHUH� RQ� WKLV� HDUWK�ZLWK�WKRVH�ZKR�GLHG�DQG�DUH�QRZ�OLYLQJ�LQ�D�GLIIHUHQW�GLPHQVLRQ��
9RLFHV�ZKLFK�DQVZHU�TXHVWLRQV
)RU�PRUH�WKDQ����\HDUV�H[SHULPHQWHUV�DOO�RYHU�WKH�ZRUOG�KDYH�EHHQ�WDSH�UHFRUGLQJ� 
SDUDQRUPDO� YRLFHV
²YRLFHV� ZKLFK� FDQQRW� EH� KHDUG� ZKHQ� D�WDSH�UHFRUGHU�LV�SOD\LQJ�EXW�ZKLFK�FDQ�EH�KHDUG�ZKHQ�WKH�WDSH�LV�SOD\HG�EDFN��0DQ\�RI�WKH�YHU\�VKRUW�PHVVDJHV�FODLP�WR�EH�IURP�ORYHG�RQHV�ZKR�KDYH�SDVVHG�RQ��7KHVH�DUH�QRW� MXVW� UDQGRP�QRLVHV�RU�ZRUGV�WKH\�XVH�WKH�H[SHULPHQWHU
V�QDPH�DQG�DQVZHU�TXHVWLRQV��
7KHUH� DUH� WKRXVDQGV� RI� UHVHDUFKHUV� DURXQG� WKH� ZRUOG� ZKR� KDYH� EHHQ�UHVHDUFKLQJ� WKLV�PRVW� IDVFLQDWLQJ� SV\FKLF� SKHQRPHQRQ��$W� WKH� WLPH� RI�ZULWLQJ�� WKH� ,QWHUQHW� VHDUFK� HQJLQH�*RRJOH� KDG� DOPRVW� ������� OLVWLQJV�IRU�(93��,W�LV�SDUWLFXODUO\�UHOHYDQW�WR�P\�DUJXPHQW�VLQFH�LW�IROORZV�VWULFW�VFLHQWLILF� SURFHGXUHV� DQG� H[SHULPHQWV� KDYH� EHHQ� GXSOLFDWHG� XQGHU�ODERUDWRU\� FRQGLWLRQV� E\� DOO� NLQGV� RI� UHVHDUFKHUV� LQ� PDQ\� GLIIHUHQW�FRXQWULHV��
&ROLQ�6P\WKH�DQG�3HWHU�%DQGHU
3HUVLVWHQW� LQYHVWLJDWRUV� JHW� D� SRZHUIXO� VKRFN� ZKHQ� WKH\� GHFLGH� WR�LQYHVWLJDWH� (OHFWURQLF� 9RLFH� 3KHQRPHQD� EHFDXVH� E\� XVLQJ� WKH� SURSHU�PHWKRG�RI�WDSH�UHFRUGLQJ�WKH\�DUH�OLNHO\�WR�KHDU�YRLFHV�RI�ORYHG�RQHV�RU�IULHQGV�ZKR�KDYH�GLHG��



��
7KDW
V� H[DFWO\�ZKDW� KDSSHQHG� WR�'U 3HWHU�%DQGHU�� D� VHQLRU� OHFWXUHU� LQ�5HOLJLRXV�DQG�0RUDO�(GXFDWLRQ�DW�RQH�RI�WKH�FROOHJHV�RI�WKH�&DPEULGJH�,QVWLWXWH� RI� (GXFDWLRQ�� %DQGHU�� D� WUDLQHG� SV\FKRORJLVW� DQG� D� &KULVWLDQ�WKHRORJLDQ� ZLWK� DQ� LQWULQVLF� KRVWLOLW\� WRZDUGV� SV\FKLF� SKHQRPHQD��H[SUHVVO\� VWDWHG�EHIRUH�KLV� LQYHVWLJDWLRQ�LQWR�WKH�YRLFH�SKHQRPHQD�WKDW�LW�ZDV�LPSRVVLEOH�IRU�WKRVH�ZKR�DUH�
GHDG
�WR�FRPPXQLFDWH�ZLWK�XV��+H�VDLG�WKDW�LW�ZDV�
QRW�RQO\�IDU�IHWFKHG�EXW�RXWUDJHRXV
�WR�HYHQ�WKLQN�DERXW�LW��%DQGHU����������
:KHQ SXEOLVKHU�&ROLQ�6P\WKH�DVNHG�3HWHU�%DQGHU�WR�JHW�LQYROYHG�ZLWK�WKH� YRLFH� SKHQRPHQD� LQ�������3HWHU
V� DQVZHU�ZDV�XQHTXLYRFDOO\� µ1R¶��6R�&ROLQ�6P\WKH�KLPVHOI�H[SHULPHQWHG�RQ�D�WDSH�UHFRUGHU�IROORZLQJ�WKH�SURFHGXUHV� RXWOLQHG� LQ� &RQVWDQWLQH� 5DXGLYH
V� ERRN� %UHDNWKURXJK������� +H� DVNHG�%DQGHU� WR� SXW� WKH� WDSH� UHFRUGHU�RQWR�5HFRUG IRU�D�IHZ�PLQXWHV��7KHQ� KH� UHZRXQG� LW� DQG� OHW� LW�SOD\��$IWHU� WHQ�PLQXWHV�KH�ZDV�DERXW�WR�JLYH�XS�ZKHQ�VXGGHQO\��%DQGHU�VD\V�

,� QRWLFHG� WKH� SHFXOLDU� UK\WKP� PHQWLRQHG� E\� 5DXGLYH� DQG� KLV�FROOHDJXHV����,�KHDUG�D�YRLFH����,�EHOLHYHG�WKLV�WR�KDYH�EHHQ�WKH�YRLFH�RI�P\�PRWKHU�ZKR�KDG�GLHG�WKUHH�\HDUV�HDUOLHU���%DQGHU����������
&RQWUROOHG�H[SHULPHQWV�UXOH�RXW�VWUD\�UDGLR�VLJQDOV
/DWHU�&ROLQ�6P\WKH�SXEOLVKHG�9RLFHV�IURP�WKH�7DSHV LQ�ZKLFK�WKHUH�DUH�IRXU� SDJHV� RI� SKRWRV� VKRZLQJ� GLIIHUHQW� SDUWLFLSDQWV� LQ� %DQGHU
V� ODWHU�H[SHULPHQWV�� 7KHVH� ZHUH� FDUULHG� RXW� XQGHU� WKH� VWULFWHVW� FRQWURO�FRQGLWLRQV�� 2Q� RQH� RFFDVLRQ� (93� H[SHULPHQWV� ZHUH� FRQGXFWHG� LQ�VRXQGSURRI� VWXGLRV� WR� ILOWHU� RXW� VWUD\� EURDGFDVWV�� ,Q� WKH� VSDFH� RI� ���PLQXWHV�VRPH�����YRLFHV�ZHUH�UHFHLYHG�
&RPPHQWV� IURP� REVHUYHUV� TXRWHG� LQ� %DQGHU
V� ERRN� LQFOXGH� .HQ�$WWZRRG��&KLHI�(QJLQHHU�RI�3\H��ZKR�VWDWHG�



��,�KDYH�GRQH�HYHU\WKLQJ�LQ�P\�SRZHU�WR�EUHDN�WKH�P\VWHU\�RI�WKH�YRLFHV�ZLWKRXW�VXFFHVV��WKH�VDPH�DSSOLHV�WR�RWKHU�H[SHUWV��,�VXSSRVH�ZH�PXVW�OHDUQ�WR�DFFHSW�WKHP��%DQGHU�������������
'U� %UHQGDQ�0F*DQQ��'LUHFWRU� RI� WKH� ,QVWLWXWH� RI� 3V\FKRORJ\�'XEOLQ��VDLG��

,� KDYH� DSSDUHQWO\� VXFFHHGHG� LQ� UHSURGXFLQJ� WKH� SKHQRPHQD�� 9RLFHV�KDYH�DSSHDUHG�RQ�D� WDSH�ZKLFK�GLG�QRW�FRPH�IURP�DQ\�NQRZQ�VRXUFH��%DQGHU�������������
$�3��+DOH��3K\VLFLVW�DQG�(OHFWURQLFV�(QJLQHHU��VWDWHG��

,Q�YLHZ�RI� WKH� WHVWV�FDUULHG�RXW�LQ�D�VFUHHQHG�ODERUDWRU\�DW�P\�ILUP��,�FDQ� QRW� H[SODLQ� ZKDW� KDSSHQHG� LQ� QRUPDO� SK\VLFDO� WHUPV� �%DQGHU�������������
6LU�5REHUW�0D\HU�//�'���'�6F���0XV�'��FRQFOXGHG�

,I� WKH�H[SHUWV�DUH�EDIIOHG�� ,�FRQVLGHU�WKLV�LV�D�JRRG�HQRXJK�UHDVRQ�IRU�SUHVHQWLQJ� WKH� 9RLFH� 3KHQRPHQD� WR� WKH� JHQHUDO� SXEOLF� �%DQGHU�������������
7HG�%RQQHU�RI�'HFFD�DQG�57(�VDLG�

7KLV�LV�QR�WULFN��7KLV�LV�QR�JLPPLFNU\��WKLV�LV�VRPHWKLQJ�ZH�KDYH�QHYHU�GUHDPHG�RI�EHIRUH��%DQGHU�������������
7KH�3\H�/DERUDWRU\�WHVWV FRQGXFWHG�E\�&ROLQ�6P\WKH�DQG�3HWHU�%DQGHU�SULRU�WR�WKH�SXEOLFDWLRQ�RI�%UHDNWKURXJK ZHUH�VHW�XS�DQG�SDLG�IRU�E\�WKH�(GLWRU�LQ�&KLHI�RI�(QJODQG
V��7KH�6XQGD\�0LUURU�
5RQDOG�0D[ZHOO��D�UHSRUWHU�IRU�7KH�6XQGD\�0LUURU��KDG�VXSHUYLVHG�WKH�WHVWV� DQG� KDG� SUHSDUHG� D� WKUHH� SDJH� IHDWXUH� DUWLFOH� ZLWK� SKRWRJUDSKV�ZKLFK� ZDV� YHU\� VXSSRUWLYH� RI� WKHP�� +H� ZDV� GHOLJKWHG� WKDW� WKH�



��HOHFWURQLFV�H[SHUWV�FKRVHQ�E\�WKH�QHZVSDSHU�KDG�YHULILHG�WKDW�WKH�YRLFHV�ZHUH�JHQXLQH�DQG�WKDW�QR�WULFNHU\�RU�IUDXG�ZHUH�HPSOR\HG��
+RZHYHU�DW�WKH�ODVW�PLQXWH�WKH�H[WUHPHO\�LPSRUWDQW�DUWLFOH�ZDV�VWRSSHG�ZLWKRXW� � H[SODQDWLRQ� E\� WKH� (GLWRU�LQ�&KLHI� ZKR� UHIXVHG� WR� KDYH� WKH�VWRU\�LQ�WKH�SDSHU��$V�3HWHU�%DQGHU�SXW�LW�

7KH�H[SHULPHQW�ZKLFK�KDG�EHHQ�DUUDQJHG�DQG�SDLG�IRU�E\�7KH�6XQGD\�0LUURU� KDG� \LHOGHG� UHVXOWV� ZKLFK� GLG� QRW� SOHDVH� WKH� PDQ� DW� WKH� WRS��%DQGHU����������
0D[ZHOO�DQG�&\ULO�.HUVK�� WKH� IHDWXUHV�HGLWRU�� WULHG�DJDLQ�D�ZHHN�ODWHU��7KLV� WLPH� WKH\� KDG� FROOHFWHG� LQIRUPDWLRQ� DQG� VWDWHPHQWV� IURP� OHDGLQJ�VFLHQWLVWV�LQFOXGLQJ�0U�3HWHU�+DOH��$JDLQ�WKH�(GLWRU�LQ�&KLHI�UHIXVHG�WR�SXEOLVK�LW��%DQGHU����������
3LRQHHUV�RI�(93
3HWHU� %DQGHU
V� H[SHULPHQWV� ZHUH� LQVSLUHG� E\� WKH� UHVHDUFK� RI� 'U�.RQVWDQWLQ� 5DXGLYH��'U� 5DXGLYH�ZRUNHG� LQ�*HUPDQ\� WR� GXSOLFDWH� WKH�UHVHDUFK� GRQH� E\� )ULHGULFK� -XUJHQVRQ ZKR� E\� FKDQFH� LQ� �����UHGLVFRYHUHG�WKH�9RLFH�3KHQRPHQD��
5DXGLYH
V� FODVVLF� UHVHDUFK�XQGHU� WKH�(QJOLVK� WLWOH�%UHDNWKURXJK �������ZDV� EDVHG� RQ� ������� YRLFHV� KH� UHFRUGHG�� � :RUN� RQ� WKH� 9RLFH�3KHQRPHQD�KDG�DFWXDOO\�VWDUWHG�LQ�WKH�����V�ZLWK�7KRPDV�(GLVRQ�ZKR�EHOLHYHG� WKDW� WKHUH� FRXOG� EH� D� UDGLR� IUHTXHQF\� EHWZHHQ� WKH� ORQJ� DQG�VKRUW� ZDYHV� ZKLFK� ZRXOG� PDNH� SRVVLEOH� VRPH� IRUP� RI� WHOHSDWKLF�FRQWDFW�ZLWK�WKH�RWKHU�ZRUOG��6WHPPDQ����������
,W� LV� ZRUWK� QRWLQJ� KHUH� WKDW� WKH� SLRQHHUV� RI� UDGLR� DQG� WHOHYLVLRQ��0DUFRQL�� (GLVRQ�� 6LU� 2OLYHU� /RGJH�� 6LU�:LOOLDP�&URRNHV�� -RKQ� /RJLH�%DLUG�� ZHUH� DOO� FRQYLQFHG� RI� WKH� UHDOLW\� RI� VSLULW� FRPPXQLFDWLRQ� DQG�ZHUH�XVLQJ�WKHLU�SURIHVVLRQDO�VNLOOV�WR�GHPRQVWUDWH�LW��



��0DUFRQL�� RQH� RI� WKH� GHYHORSHUV� RI� ZLUHOHVV� UDGLR� ZDV� UHSRUWHGO\�ZRUNLQJ�RQ�D�V\VWHP�WR�FRPPXQLFDWH�HOHFWURQLFDOO\�ZLWK�WKH�DIWHUOLIH�DW�WKH�WLPH�RI�KLV�GHDWK�
7KH� ILUVW�YRLFHV�ZHUH�FDSWXUHG�RQ�SKRQRJUDSK�UHFRUGV�LQ������DQG�RQ�WDSH�UHFRUGHUV�LQ�WKH�HDUO\�����V��6LQFH�WKH�%DQGHU�ERRN�ZDV�SXEOLVKHG�LQ� ����� WKH� ZRUN� KDV� EHHQ� WDNHQ� XS� E\� WKRXVDQGV� RI� UHVHDUFKHUV� LQ�PDQ\�FRXQWULHV�
7KH�9DWLFDQ�VXSSRUWV�(93
8QNQRZQ� WR� PDQ\� &KULVWLDQV�&DWKROLFV�� 3URWHVWDQWV� DQG�)XQGDPHQWDOLVWV²WKH� &DWKROLF� &KXUFK KDV� EHHQ� DFWLYHO\� SRVLWLYH� DQG�HQFRXUDJLQJ�WRZDUGV�LQYHVWLJDWLRQ�RI�WKH�(OHFWURQLF�9RLFH�3KHQRPHQD�
�� 7ZR� RI� WKH� HDUOLHVW� LQYHVWLJDWRUV� ZHUH� ,WDOLDQ� &DWKROLF� SULHVWV��)DWKHU�(UQHWWL�DQG�)DWKHU�*HPHOOL��ZKR�FDPH�XSRQ�WKH�SKHQRPHQD�E\�FKDQFH�ZKLOH�WKH\�ZHUH�UHFRUGLQJ�*UHJRULDQ�FKDQWV�LQ��������
� )DWKHU�*HPHOOL�KHDUG�KLV�RZQ�IDWKHU
V�YRLFH�RQ�WKH�WDSH�FDOOLQJ�KLP�E\� D� FKLOGKRRG� QLFN�QDPH� VD\LQJ� 
=XFFKLQL�� LW� LV� FOHDU�� GRQ
W� \RX�NQRZ�LW�LV�,�
�
� 'HHSO\�WURXEOHG�E\�&DWKROLF�WHDFKLQJ�LQ�UHJDUG�WR�FRQWDFW�ZLWK�WKH�GHDG�WKH�WZR�SULHVWV�YLVLWHG�3RSH�3LXV�;,,�LQ�5RPH��
� 7KH�3RSH�UHDVVXUHG�WKHP�

'HDU� )DWKHU� *HPHOOL�� \RX� UHDOO\� QHHG� QRW� ZRUU\� DERXW� WKLV�� 7KH�H[LVWHQFH�RI�WKLV�YRLFH�LV�VWULFWO\�D�VFLHQWLILF�IDFW�DQG�KDV�QRWKLQJ�WR�GR�ZLWK�VSLULWLVP��7KH�UHFRUGHU�LV�WRWDOO\�REMHFWLYH��,W�UHFHLYHV�DQG�UHFRUGV� RQO\� VRXQG� ZDYHV� IURP� ZKHUHYHU� WKH\� FRPH�� 7KLV�H[SHULPHQW�PD\�SHUKDSV�EHFRPH�WKH�FRUQHUVWRQH�IRU�D�EXLOGLQJ�IRU�VFLHQWLILF�VWXGLHV�ZKLFK�ZLOO�VWUHQJWKHQ�SHRSOH
V�IDLWK�LQ�D�KHUHDIWHU��,WDOLDQ� -RXUQDO�$VWUD�� -XQH� �����TXRWHG .XELV� DQG�0DF\�� ��������� ��



��� 3RSH�3LXV
�FRXVLQ��WKH�5HY��3URIHVVRU�'U�*HEKDUG�)UHL��FR�IRXQGHU�RI� WKH� -XQJ� ,QVWLWXWH�� ZDV� DQ� LQWHUQDWLRQDOO\� NQRZQ�SDUDSV\FKRORJLVW�ZKR�ZRUNHG� FORVHO\�ZLWK� 5DXGLYH�� D� SLRQHHU� LQ�WKH�UHVHDUFK��+H�ZDV�DOVR WKH�3UHVLGHQW�RI�WKH�,QWHUQDWLRQDO�6RFLHW\�IRU�&DWKROLF�3DUDSV\FKRORJLVWV��+H�KLPVHOI�LV�RQ�UHFRUG�DV�VWDWLQJ��
$OO�WKDW�,�KDYH�UHDG�DQG�KHDUG�IRUFHV�PH�WR�EHOLHYH�WKDW�WKH�YRLFHV�FRPH� IURP� WUDQVFHQGHQWDO�� LQGLYLGXDO� HQWLWLHV��:KHWKHU� LW� VXLWV�PH�RU�QRW��,�KDYH�QR�ULJKW�WR�GRXEW�WKH�UHDOLW\�RI�WKH�YRLFHV��.XEULV�DQG�0DF\������������

� 'U�)ULH�GLHG�RQ�2FWREHU�����������,Q�1RYHPEHU������DW�QXPHURXV�WDSLQJ� VHVVLRQV� D� YRLFH� JLYLQJ� LWV� QDPH� DV� *HEKDUG� )UHL� FDPH�WKURXJK��7KH�YRLFH�ZDV�LGHQWLILHG�E\�3URIHVVRU�3HWHU�+RKHQZDUWHU�RI� WKH� 8QLYHUVLW\� RI� 9LHQQD� DV� SRVLWLYHO\� EHORQJLQJ� WR� 'U� )UHL��2VWUDQGHU�DQG�6FKURHGHU�������������
� 3RSH�3DXO�9, ZDV�ZHOO� DZDUH�RI� WKH�ZRUN�EHLQJ�GRQH�IURP������RQZDUGV�RQ�WKH�(OHFURQLF�9RLFHV�E\�KLV�JRRG�IULHQG��6ZHGLVK�ILOP�SURGXFHU�)ULHGULFK� -XUJHQVRQ��ZKR�KDG�PDGH�D�GRFXPHQWDU\�ILOP�DERXW�KLP��7KH�3RSH�PDGH�-XUJHQVRQ D�.QLJKW�&RPPDQGHU�RI�WKH�2UGHU� RI 6W� *UHJRU\� LQ� ����� IRU� KLV� ZRUN�� -XUJHQVRQ� ZURWH� WR�%DQGHU��D�%ULWLVK�YRLFH�UHVHDUFKHU�

,� KDYH� IRXQG� D� V\PSDWKHWLF� HDU� IRU� WKH�9RLFH�3KHQRPHQRQ� LQ� WKH�9DWLFDQ�� ,� KDYH� ZRQ� PDQ\� ZRQGHUIXO� IULHQGV� DPRQJ� WKH� OHDGLQJ�ILJXUHV� LQ� WKH� +RO\� &LW\�� 7RGD\� 
WKH� EULGJH
� VWDQGV� ILUPO\� RQ� LWV�IRXQGDWLRQV��2VWUDQGHU�DQG�6FKURHGHU�������������
� 7KH�9DWLFDQ� DOVR� JDYH� SHUPLVVLRQ� IRU� LWV� RZQ� SULHVWV� WR� FRQGXFW�UHVHDUFK� LQWR� WKH�YRLFHV²)DWKHU�/HR�6FKPLG� D�6ZLVV� WKHRORJLVW��FROOHFWHG� PRUH� WKDQ� WHQ� WKRXVDQG� RI� WKHP� LQ� KLV� ERRN�:KHQ� WKH�'HDG�6SHDN ZKLFK�ZDV�SXEOLVKHG�LQ�������VKRUWO\�DIWHU�KLV�GHDWK�



��� $QRWKHU� 9DWLFDQ�DSSURYHG� UHVHDUFKHU�ZDV� )DWKHU�$QGUHDV� 5HVFKZKR�DV�ZHOO� DV�FRQGXFWLQJ�KLV�RZQ�H[SHULPHQWV�EHJDQ�FRXUVHV� LQ�3DUDSV\FKRORJ\�DW�WKH�9DWLFDQ
V�VFKRRO�IRU�SULHVWV�LQ�5RPH��.XEULV�DQG�0DF\�������������
� ,Q� ����� WKH� ,QWHUQDWLRQDO� 6RFLHW\� IRU� &DWKROLF� 3DUDSV\FKRORJLVWVKHOG� D� FRQIHUHQFH� LQ�$XVWULD� DQG� D�PDMRU� SDUW� RI� WKDW� FRQIHUHQFH�ZDV�FRQFHUQHG�ZLWK�SDSHUV�RQ�WKH�(OHFWURQLF�9RLFH�3KHQRPHQD�
� ,Q�(QJODQG�LQ������IRXU�VHQLRU�PHPEHUV�RI�WKH�&DWKROLF�KLHUDUFK\�ZHUH�LQYROYHG�LQ�WKH�IDPRXV�3\H�UHFRUGLQJ�VWXGLR�WHVWV�FRQGXFWHG�E\�3HWHU�%DQGHU�
� )DWKHU�3LVWRQH��6XSHULRU�RI�WKH�6RFLHW\�RI�6W�3DXO�LQ�(QJODQG��VDLG�LQ�DQ�LQWHUYLHZ�DIWHU�WKH�WHVWV�

,�GR�QRW�VHH�DQ\WKLQJ�DJDLQVW�WKH�WHDFKLQJ�RI�WKH�&DWKROLF�&KXUFK�LQ�WKH�9RLFHV��WKH\�DUH�VRPHWKLQJ�H[WUD�RUGLQDU\�EXW�WKHUH�LV�QR�UHDVRQ�WR�IHDU�WKHP��QRU�FDQ�,�VHH�DQ\�GDQJHU��%DQGHU������������
7KH� &KXUFK� UHDOL]HV� WKDW� VKH� FDQQRW� FRQWURO� WKH� HYROXWLRQ� RI�VFLHQFH��+HUH�ZH�DUH�GHDOLQJ�ZLWK�D�VFLHQWLILF�SKHQRPHQRQ��WKLV�LV�SURJUHVV� DQG� WKH� &KXUFK� LV� SURJUHVVLYH�� ,� DP� KDSS\� WR� VHH� WKDW�UHSUHVHQWDWLYHV�RI�PRVW�&KXUFKHV�KDYH�DGRSWHG�WKH�VDPH�DWWLWXGH�DV�ZH� KDYH�� ZH� UHFRJQL]H� WKDW� WKH� VXEMHFW� RI� WKH� 9RLFH� 3KHQRPHQD�VWLUV�WKH�LPDJLQDWLRQ�HYHQ�RI�WKRVH�ZKR�KDYH�DOZD\V�PDLQWDLQHG�WKDW�WKHUH� FRXOG� QHYHU� EH� DQ\� SURRI� RU� EDVLV� IRU� GLVFXVVLRQ� RQ� WKH�TXHVWLRQ� RI� OLIH� DIWHU� GHDWK�� 7KLV� ERRN� DQG� WKH� VXEVHTXHQW�H[SHULPHQWV�UDLVH�VHULRXV�GRXEWV��HYHQ�LQ�WKH�PLQGV�RI�DWKHLVWV��7KLV�DORQH�LV�D�JRRG�UHDVRQ�IRU�WKH�&KXUFK�VXSSRUWLQJ�WKH�H[SHULPHQWV��$�VHFRQG�UHDVRQ�PD\�EH�IRXQG�LQ�WKH�JUHDWHU�IOH[LELOLW\�RI�WKH�&KXUFK�VLQFH�9DWLFDQ�,,��ZH�DUH�ZLOOLQJ�WR�NHHS�DQ�RSHQ�PLQG�RQ�DOO�PDWWHUV�ZKLFK�GR�QRW�FRQWUDGLFW�&KULVW
V�WHDFKLQJ��%DQGHU�����������

� +LV� H[FHOOHQFH�� $UFKELVKRS� +�(�� &DUGLQDOH�� $SRVWROLF� 1XQFLR� WR�%HOJLXP��FRPPHQWHG�



��
1DWXUDOO\�LW�LV�DOO�YHU\�P\VWHULRXV��EXW�ZH�NQRZ�WKH�YRLFHV�DUH�WKHUH�IRU�DOO�WR�KHDU�WKHP��%DQGHU������������

� 7KH�5LJKW�5HYHUHQG�0RQVLJQRU�3URIHVVRU�&��3IOHJHU�FRPPHQWHG�
)DFWV� KDYH� PDGH� XV UHDOL]H� WKDW� EHWZHHQ� GHDWK� DQG� UHVXUUHFWLRQ�WKHUH� LV�DQRWKHU� UHDOP�RI�SRVW�PRUWDO�H[LVWHQFH��&KULVWLDQ�WKHRORJ\�KDV�OLWWOH�WR�VD\�DERXW�WKLV�UHDOP��%DQGHU�������������

� %DQGHU
V� ERRN� ������� ����� FRQWDLQV� D� SKRWRJUDSK� RI� WKH� 5LJKW�5HYHUHQG� 0JU�� 6WHSKHQ� 2
&RQQRU�� 9LFDU� *HQHUDO� DQG� 3ULQFLSDO�5RPDQ� &DWKROLF� &KDSODLQ� WR� WKH� 5R\DO� 1DY\�� OLVWHQLQJ� WR� WKH�SOD\EDFN�RI�D�UHFRUGLQJ�RQ�ZKLFK�D�YRLFH�KDG�PDQLIHVWHG�FODLPLQJ�WR�EH�WKDW�RI�D�\RXQJ�5XVVLDQ�QDYDO�RIILFHU�NQRZQ�WR�KLPVHOI�ZKR�KDG�FRPPLWWHG�VXLFLGH�WZR�\HDUV�HDUOLHU��'U�5DXGLYH�KDG�UHFRUGHG�WKH�PHVVDJH�LQGHSHQGHQWO\�DW�DQ�HDUOLHU�VHVVLRQ�
� 6LQFH� WKH� ����V� WKH� 9DWLFDQ� KDV� FRQWLQXHG� WR� VSRQVRU� H[WHQVLYH�UHVHDUFK� LQWR� DOO� DUHDV� RI� SDUDSV\FKRORJ\� LQFOXGLQJ� (OHFWURQLF�9RLFH�3KHQRPHQD��
� 5HFHQWO\� )DWKHU� *LQR� &RQFHWWL�� RQH� RI� WKH� PRVW� FRPSHWHQW�WKHRORJLDQV�LQ�WKH�9DWLFDQ��VDLG�LQ�DQ�LQWHUYLHZ�

$FFRUGLQJ�WR�WKH�PRGHUQ�FDWHFKLVP��*RG�DOORZV�RXU�GHDU�GHSDUWHG�SHUVRQV�ZKR�OLYH�LQ�DQ�XOWUD�WHUUHVWULDO�GLPHQVLRQ��WR�VHQG�PHVVDJHV�WR� JXLGH� XV� LQ� FHUWDLQ� GLIILFXOW�PRPHQWV� RI� RXU� OLYHV��7KH�&KXUFK�KDV�GHFLGHG�QRW�WR�IRUELG�DQ\�PRUH�WKH�GLDORJXH�ZLWK�WKH�GHFHDVHG�ZLWK�WKH�FRQGLWLRQ�WKDW�WKHVH�FRQWDFWV�DUH�FDUULHG�RXW�ZLWK�D�VHULRXV�UHOLJLRXV� DQG� VFLHQWLILF� SXUSRVH� �SULQWHG� LQ� WKH�9DWLFDQ�QHZVSDSHU�2VVHUYDWRUH� 5RPDQR²FLWHG� LQ� 6DUDK� (VWHS
V� $PHULFDQ�$VVRFLDWLRQ�(OHFWURQLF�9RLFH�3KHQRPHQD�� ,QF�1HZVOHWWHU�� YRO� ���1R����������



��&OHDUO\�� WKH�&DWKROLF�&KXUFK� UHDOL]HV� WKDW�VFLHQFH�LV�PDNLQJ�HQRUPRXV��LQHYLWDEOH�� LUUHYHUVLEOH� DQG� FXPXODWLYH� SURJUHVV� ZKLFK� QRERG\� LV� LQ� D�SRVLWLRQ�WR�VWRS��
&RQGXFWLQJ�\RXU�RZQ�H[SHULPHQWV
)RU�GHWDLOV�RQ�KRZ�WR�KRZ�WR�FRQGXFW�\RXU�RZQ�H[SHULPHQWV LQ�WHFKQLFDO�VSLULW�FRPPXQLFDWLRQ�VHH�:RUOG�,7&>KWWS���ZZZ�ZRUOGLWF�RUJ�JHWWLQJVWDUWHG�KWP@�
$OWHUQDWLYHO\�\RX�PD\�OLNH�WR�FRQWDFW�RQH�RI�WKHVH�1DWLRQDO�$VVRFLDWLRQV��
$PHULFDQ�$VVRFLDWLRQ�RI�(OHFWURQLF�9RLFH�3KHQRPHQD>KWWS���GUHDPZDWHU�FRP�DDHYS@ (PDLO�LV�DDHYS#DRO�FRP�0DLO�WR������6RFUDWHV�'U���5HQR�1HYDGD�������86$�(93�	�7UDQVFRPPXQLFDWLRQ�6RFLHW\�IRU�WKH�8.�DQG�,UHODQG>KWWS���ZZZ�SV\FKLFZRUOG�QHW�HYS��KWP@*HUPDQ�$VVRFLDWLRQ�IRU�7UDQVFRPPXQLFDWLRQ�5HVHDUFK >KWWS���ZZZ�YWI�GH�@$Q�(QJOLVK�YHUVLRQ�RI�WKH�VLWH�LV�DYDLODEOH��1DWLRQDO�$VVRFLDWLRQ�RI�7UDQVFRPPXQLFDWLRQ�± %UD]LO>KWWS���ZZZ�JHRFLWLHV�FRP�$WKHQV�$FURSROLV������LQJOHV�KWPO@��$Q�(QJOLVK�YHUVLRQ�RI�WKH�VLWH�LV�DYDLODEOH��



�����,QVWUXPHQWDO�7UDQVFRPPXQLFDWLRQ��,7&�

)RU� WKH� ILUVW� WLPH� LQ� ������ \HDUV� RI� UHFRUGHG� KLVWRU\�� LW� FDQ� QRZ�EH�VDLG�ZLWK�FHUWDLQW\� WKDW� RXU� PLQG�� PHPRU\�� SHUVRQDOLW\� DQG� VRXO� ZLOO� VXUYLYH� SK\VLFDO�GHDWK�
� *HRUJH�0HHN
6LQFH� DERXW� ����� SV\FKLF� UHVHDUFKHUV� KDYH� FODLPHG� WKDW� FRQWDFW� ZLWK�SHRSOH�ZKR�KDYH�GLHG�KDV�DOVR�EHHQ�PDGH�YLD�UDGLR��RYHU�WHOHSKRQHV��RQ�WHOHYLVLRQ��RQ�DQVZHULQJ�DQG�ID[�PDFKLQHV�DQG�FRPSXWHUV��
7KLV� PRUH� UHFHQW� FRQWDFW� LV� FDOOHG� ,QVWUXPHQWDO� 7UDQVFRPPXQLFDWLRQ�,7&��RU�([WHQGHG�,7&�RU�HYHQ�7UDQV�GLPHQVLRQDO &RPPXQLFDWLRQ��,W�LV�KLJKO\� HYLGHQWLDO� LQ� WKDW� WKH� FRQWDFW� LV� UHSHDWDEOH�� LV� RFFXUULQJ� LQ�ODERUDWRULHV� WKURXJKRXW� WKH� ZRUOG�� DQG� LV� EHLQJ� VXEMHFWHG� WR� FORVH�VFLHQWLILF�VFUXWLQ\�
$PHULFDQ�UHVHDUFK
$FFRUGLQJ� WR�0DUN�0DF\��&RQYHQRU�RI� WKH�$PHULFDQ�&RQWLQXLQJ�/LIH�5HVHDUFK�)RXQGDWLRQ�

7KH� UHVHDUFK� ODERUDWRULHV� LQ�(XURSH� DUH� UHSRUWLQJ� H[WHQGHG�� WZR�ZD\�FRPPXQLFDWLRQ� ZLWK� VSLULW� FROOHDJXHV� DOPRVW� GDLO\�� UHFHLYLQJ� ZLGH�UDQJLQJ�LQIRUPDWLRQ�WKURXJK�WHOHSKRQH�DQVZHULQJ�PDFKLQHV��UDGLRV�DQG�FRPSXWHU�SULQWRXWV��
7KH\�DUH�UHFHLYLQJ�YLGHR�LPDJHV�RQ�WKHLU�WHOHYLVLRQ�VHWV�VKRZLQJ�SHRSOH�DQG�SODFHV�LQ�WKH�VSLULW�ZRUOGV����$V�D�UHVXOW��IRU�WKH�ILUVW�WLPH�LQ�KLVWRU\��ZH�DUH�EHLQJ�VKRZQ�GLUHFW�SK\VLFDO�HYLGHQFH�RI�ZKDW�OLIH�LV�UHDOO\�OLNH�DIWHU� ZH� VKHG� WKH� SK\VLFDO� ERG\� �&RQWLQXLQJ� /LIH� 5HVHDUFK�� &RQWDFW��9ROXPH�����������



��$�WKLUWHHQ�PLQXWH�SKRQH�FDOO�
'XULQJ� ����� ,7&� H[SHULPHQWHUV� LQ� /X[HPERXUJ��*HUPDQ\�� %UD]LO�� 6ZHGHQ�� &KLQD� DQG� -DSDQ�UHFHLYHG� SDUDQRUPDO� WHOHSKRQH� FDOOV IURP� 'U�.RQVWDQWLQ� 5DXGLYH� �SLFWXUHG� DW� OHIW�� WKH� IDPRXV�SLRQHHU� UHVHDUFKHU� RI� (93 ZKR� GLHG� LQ� ������.XEULV�DQG�0DF\�����������
7KHVH� FDOOV� ZHUH� WDSH� UHFRUGHG� DQG� DQDO\]HG� E\�YRLFH� H[SHUWV��7KH� FDOOV� KDYH� FRQWLQXHG� VLQFH� WKHQ�DQG� RQH� WZR�ZD\� WDSHG� FRQYHUVDWLRQ� LQ� ����� EHWZHHQ�'U�.RQVWDQWLQ�5DXGLYH� DQG�0DUN�0DF\� ODVWHG� IRU� WKLUWHHQ� PLQXWHV� �&RQWLQXLQJ� /LIH�5HVHDUFK YLGHR²,7&�7RGD\���������

&KDOOHQJLQJ�WKH�µERJJOH�WKUHVKROG¶
$FFRUGLQJ�WR�0DUN�0DF\¶V�:RUOG�,7& ZHEVLWH�>KWWS���ZZZ�ZRUOGLWF�RUJ�@�VFLHQWLVWV�ZRUNLQJ�IRU�WKH�,QWHUQDWLRQDO�1HWZRUN�IRU�,QVWUXPHQWDO�7UDQVFRPPXQLFDWLRQ��,1,7��UHFHLYHG�IURP�WKH�DIWHUOLIH�

x SLFWXUHV�RI�SHRSOH�DQG�SODFHV�LQ�WKH�DIWHUOLIH RQ�WHOHYLVLRQ�WKDW�HLWKHU�DSSHDUHG�FOHDUO\�RQ�WKH�VFUHHQ�DQG�UHPDLQHG�IRU�DW�OHDVW�VHYHUDO� IUDPHV�� RU� ZKLFK� EXLOW� XS� VWHDGLO\� LQWR� D� UHDVRQDEO\�FOHDU�SLFWXUH�RYHU�PXOWLSOH�IUDPHV
x WH[W� DQG�RU� SLFWXUH� ILOHV� IURP� SHRSOH� LQ� WKH� DIWHUOLIH� ZKLFK�DSSHDUHG� LQ� FRPSXWHU� PHPRU\� RU� ZHUH� SODQWHG� RQ� GLVN� RU�VLPLODU�UHFRUGDEOH�PHGLD
x WH[W�DQG�RU�LPDJHV�RI�SHRSOH�DQG�SODFHV�LQ�WKH�DIWHUOLIH�E\�ZD\�RI��ID[�PHVVDJHV�

6XFK�FRQWDFWV��ZKLFK�ZHUH�UHFHLYHG�E\�(XURSHDQ�H[SHULPHQWHUV�RYHU�D����\HDU�SHULRG�DQG�E\�UHVHDUFKHUV�ZRUOGZLGH�IURP������WKURXJK�������



��DUH�JLYLQJ�PRGHUQ�UHVHDUFKHUV�D�YLHZ�RI�XQSUHFHGHQWHG�FODULW\� LQWR�OLIH�DIWHU�GHDWK��
7KH� HYLGHQFH� FROOHFWHG E\� WKLV� QRZ� H[WHQVLYH� JURXS� RI� UHOLDEOH�ZLWQHVVHV²LQFOXGLQJ� UHSXWDEOH� VFLHQWLVWV�� SK\VLFLVWV�� HQJLQHHUV��HOHFWURQLF� WHFKQLFLDQV�� GRFWRUV�� SURIHVVRUV�� DGPLQLVWUDWRUV�� FOHUJ\PHQ��VXFFHVVIXO� EXVLQHVVPHQ²LV� XQGHQLDEO\� FRQYLQFLQJ� WR� WKRVH� ZKR�V\VWHPDWLFDOO\� LQYHVWLJDWH� WKH� (93� DQG� ,7&�� 7KH� FRQVLVWHQF\� RI� WKH�HYLGHQFH�IURP�GLIIHUHQW�SDUWV�RI�WKH�ZRUOG�LV�RYHUZKHOPLQJ�
7KH�%UD]LOLDQ�WHDP

2QH� RI� WKH� OHDGLQJ� UHVHDUFKHUV� LQ� WKLV� ILHOG�WRGD\�LV�6RQLD�5LQDOGL �SLFWXUHG�OHIW��ZKR�OHDGV�WKH� ELJJHVW� ,7&�DVVRFLDWLRQ� LQ� %UD]LO�� ZLWK�QHDUO\� ���� PHPEHUV�� 6KH� UHFHQWO\� DQQRXQFHG�QHZ�FRQWDFWV�UHFHLYHG�YLD�FRPSXWHU��DQVZHULQJ�PDFKLQH��WHOHSKRQH�DQG�YLGHR�FDPHUD��
$W� SXEOLF�PHHWLQJV� LQ�%UD]LO� DQG� LQ� WKH�8QLWHG�6WDWHV� ODUJH� QXPEHUV� RI� PHPEHUV� DQG� YLVLWRUVZHUH�DEOH� WR�UHFHLYH�GLUHFW�DQVZHUV�IURP�ORYHG�RQHV�LQ�WKH�VSLULW�ZRUOG�

8S� WR� GDWH� LQIRUPDWLRQ� RQ� KHU� UHVHDUFK� FDQ� EH� UHDG� LQ�(QJOLVK�RQ�KHU�ZHEVLWH�$17�$VVRFLDFDR�1DFLRQDO�GH�7UDQVFRPXQLFDGRUHV>KWWS���ZZZ�JHRFLWLHV�FRP�$WKHQV�$FURSROLV������LQGH[�KWPO@�+HU�ZRUN� LV� EDVHG� RQ� VFLHQWLILF� FRQWURO� DQG�KHU� VLWH�FRQWDLQV� VFLHQWLILF�GHFODUDWLRQV� LVVXHG� E\� WKH� PRVW� UHVSHFWHG� 8QLYHUVLW\� LQ� %UD]LO��863�8QLYHUVLGDGH� GH� 6mR� 3DXOR�� 5HFHQWO\� WKH� ,QVWLWXWH� RI� 1HRWLF�6FLHQFHV �,216�� >KWWS���ZZZ�QRHWLF�RUJ�@ DQ� RUJDQL]DWLRQ� IRXQGHG� E\�IRUPHU� OXQDU� DVWURQDXW�(G�0LWFKHOO� WR� EULGJH� WKH� JDS� EHWZHHQ� VFLHQFH�DQG� UHOLJLRQ��DQQRXQFHG�WKDW� LW�ZLOO�EH�ZRUNLQJ�ZLWK�6RQLD�LQ�D�SURMHFW�WR�H[DPLQH�WKH�FODLPV�RI�,7&��



��0LWFKHOO� GHFLGHG� WR� IRUP� WKH� JURXS� DIWHU� D� VSLULWXDO� H[SHULHQFH� ZKLOH�ZDONLQJ�RQ�WKH�PRRQ����\HDUV�DJR��7RGD\�,216�EDVHG�LQ�&DOLIRUQLD�LV�KHDGHG� E\� :LQVWRQ� )UDQNOLQ�� 3UHVLGHQW�� DQG� LV� FRPSRVHG� RI�DSSUR[LPDWHO\��������SHUVRQV�DURXQG�WKH�ZRUOG��LQFOXGLQJ�VRPH�RI�WKH�ZRUOG
V� WRS� VFLHQWLVWV�� ,216� GHVLJQV� DQG� IXQGV� YDULRXV� FXWWLQJ�HGJH�VFLHQWLILF�UHVHDUFK�SURMHFWV����
+RZ�LW�DOO�VWDUWHG
,Q�$PHULFD� WKH� SLRQHHUV� RI� WKLV�ZRUN�ZHUH�*HRUJH�0HHN�DQG�:LOOLDP�2
1HLO� ZKR� ZRUNHG� WR� HVWDEOLVK� 6SLULFRP� D� WZR�ZD\� FRPPXQLFDWLRQ�V\VWHP� EHWZHHQ� WKLV� GLPHQVLRQ� DQG� WKH� DIWHUOLIH�� XVLQJ� PRUH�VRSKLVWLFDWHG�HTXLSPHQW�WKDQ�WKDW�XVHG�LQ�WKH�(93�UHVHDUFK��2
1HLO�ZDV�D� JLIWHG� PHGLXP� ZKR� ZDV� DEOH� WR� VHH� DQG� FRPPXQLFDWH� ZLWK� WZR�VFLHQWLVWV�ZRUNLQJ� IURP� WKH� DIWHUOLIH��8VLQJ�D�PRGLILHG� VLGH�EDQG� UDGLR�WKH� YRLFH� RI� 
GHDG
� VFLHQWLVWV� ZHUH� FDSWXUHG� RQ� WDSH� LQ� LQWHOOLJHQW� DQG�UHVSRQVLYH�FRQYHUVDWLRQV�
7KH� UHDGHU� LV� UHIHUUHG� WR� D� ERRN�ZULWWHQ� E\� -RKQ�*��)XOOHU FDOOHG�7KH�*KRVW�RI����0HJDF\FOHV ��������7KLV�����SDJH�ERRN�GHVFULEHV�LQ�GHWDLO�WKH�YHU\�KLJKO\�FUHGLEOH� UHVHDUFK�RI�*HRUJH�0HHN�DQG�WKH�HYLGHQFH�KH�SURGXFHG� WR� VKRZ� WKDW� OLIH� JRHV� RQ� DIWHU� ZH� GLH�� ,W� LV� YHU\� KLJKO\�UHFRPPHQGHG�WR�WKH�VHULRXV�VHHNHU�
7KH�5DGLR�/X[HPERXUJ�H[SHULPHQWV
,Q� :HVW� *HUPDQ\� +DQV�2WWR� .RHQLJ�� DQ� HOHFWURQLFV� DQG� DFRXVWLFV�H[SHUW�� GHYHORSHG� VRSKLVWLFDWHG� HOHFWURQLF� HTXLSPHQW� XVLQJ� 
H[WUHPHO\�ORZ� EHDW� IUHTXHQF\� RVFLOODWRUV�� XOWUDYLROHW� DQG� LQIUD�UHG� OLJKWV�
�2Q� WKH���WK�-DQXDU\�������KH�ZDV�LQYLWHG�WR�DSSHDU�RQ�(XURSH
V�ELJJHVW�UDGLR�VWDWLRQ��5DGLR�/X[HPERXUJ��$W� WKDW� WLPH�LW�KDG�D� OLVWHQLQJ�DXGLHQFH�RI�PLOOLRQV� DFURVV� (XURSH�� .RHQLJ� ZDV� DVNHG� WR� JLYH� D� OLYH� UDGLR�GHPRQVWUDWLRQ� RI� KLV� QHZO\� GHYHORSHG� XOWUDVRXQG� WHFKQLTXH� RI�FRQYHUVLQJ�WZR�ZD\�ZLWK�WKRVH�ZKR�KDG�GLHG�



��.RHQLJ� LQVWDOOHG� KLV� HTXLSPHQW� XQGHU� WKH�ZDWFKIXO� H\HV� RI� WKH�5DGLR
V�RZQ� HQJLQHHUV� DQG� WKH� SUHVHQWHU� RI� WKH� SURJUDP�� +HUU� 5DLQHU�+ROEH��2QH�RI� WKH�5DGLR
V� VWDII�DVNHG� LI� D�YRLFH�FRXOG�FRPH�WKURXJK�LQ�GLUHFW�UHVSRQVH�WR�KLV�UHTXHVWV��$OPRVW�LPPHGLDWHO\�D�YRLFH��UHSOLHG�

:H�KHDU�\RXU�YRLFH
�DQG� 
2WWR�.RHQLJ�PDNHV�ZLUHOHVV�ZLWK�WKH�GHDG
��)XOOHU�����������

2WKHU�TXHVWLRQV�ZHUH�DVNHG��%XW�WKHQ�DQQRXQFHU�+ROEH��VKDNHQ�E\�ZKDW�KH�DQG�HYHU\ERG\�HOVH�KDG�KHDUG��VWDWHG�
,�WHOO�\RX��GHDU�OLVWHQHUV�RI�5DGLR�/X[HPERXUJ��DQG�,�VZHDU�E\�WKH�OLIH�RI�P\�FKLOGUHQ��WKDW�QRWKLQJ�KDV�EHHQ�PDQLSXODWHG��7KHUH�DUH�QR�WULFNV��,W� LV� D� YRLFH�� DQG� ZH� GR� QRW� NQRZ� IURP� ZKHUH� LW� FRPHV� � �)XOOHU�����������

7KH�VWDWLRQ�LVVXHG�DQ�RIILFLDO�VWDWHPHQW�DIWHUZDUGV�WKDW HYHU\�VWHS�RI�WKH�SURJUDP� ZDV� FDUHIXOO\� VXSHUYLVHG�� 7KH� VWDII� DQG� HQJLQHHUV� ZHUH�FRQYLQFHG�WKDW�WKH�YRLFHV�ZHUH�SDUDQRUPDO��)XOOHU�����������
1DWXUDOO\� HQRXJK�� PRUH� LQWHQVLYH� SXEOLF� ZRUN� ZDV� GRQH� E\� .RHQLJ��2WKHU� H[SHULPHQWV� ZHUH� FDUULHG� RXW� ZLWK� 5DGLR� /X[HPERXUJ ZLWK�VLPLODU� VXFFHVV� �)XOOHU� ���������� 2QH� SDUWLFXODU� YRLFH� FDPH� WKURXJK��VWDWLQJ��
,�DP�5DXGLYH
��7KH�VLJQLILFDQFH�RI�WKLV�LV�WKDW�ZKHQ�'U�5DXGLYH�ZDV� KLPVHOI� DOLYH� KH� KDG�ZULWWHQ� WKH� ERRN�%UHDNWKURXJK UHIHUUHG� � WR�HDUOLHU�LQ�ZKLFK�KH�KDG�JLYHQ�IXOO�GHWDLOV�DERXW�KLV�RZQ�H[SHULPHQWV�ZLWK�WKH� (93²PRUH� WKDQ� ������� YRLFHV� IURP� WKRVH� ZKR� KDG� 
GLHG
� ZHUH�UHFRUGHG�
%ODFN�DQG�ZKLWH�WHOHYLVLRQ�SLFWXUHV
,Q� WKH� ����V� UHVHDUFKHUV� LQ� YDULRXV� FRXQWULHV� ZHUH� DEOH� WR� UHFHLYH�SLFWXUHV�RI� WKHLU� µGHDG¶� ORYHG�RQHV�RQ� WKHLU� WHOHYLVLRQ�VFUHHQV��,Q������.ODXV� 6FKUHLEHU� LQ�:HVW�*HUPDQ\� EHJDQ� WR� JHW� SLFWXUHV� RQ� WHOHYLVLRQ�WXEHV� RI� SHUVRQV� ZKR� KDG� GLHG�� 7KH� WXEHV� XVHG� 
DQ� RSWR�HOHFWURQLF�



��IHHGEDFN� V\VWHP
�� 7KHUH� ZDV� SRVLWLYH� LGHQWLILFDWLRQ�� LQ� PDQ\� FDVHV� E\�DFFRPSDQ\LQJ� DXGLR� FRPPXQLFDWLRQ�� LQFOXGLQJ� DXGLR�YLGHR� FRQWDFW�ZLWK� GHFHDVHG� IDPLO\�PHPEHUV�� 6FKUHLEHU
V�ZRUN�ZDV� WKH� VXEMHFW� RI� D�79� ILOP� DQG� ERRN� E\� WKH� IRUPHUO\� VNHSWLFDO� 5DLQHU� +ROEH� RI� 5DGLR�/X[HPERXUJ�
7HOHSKRQH�FDOOV
'XULQJ� WKH� ����V� SV\FKLF� UHVHDUFKHUV� EHFDPH� DZDUH� RI� FODLPV� WKDW�YDULRXV�SHRSOH�KDG�UHFHLYHG�WHOHSKRQH�FDOOV IURP�ORYHG�RQHV�DIWHU� WKH\�KDG� GLHG�� 7KH� FDOOV� ZHUH� XVXDOO\� RQO\� RI� VKRUW� GXUDWLRQ� DQG� ZKHQ�LQYHVWLJDWHG�GLG�QRW�UHJLVWHU�RQ�QRUPDO�WHOHSKRQH�PRQLWRULQJ�HTXLSPHQW��6RPH�RI�WKHP�FDPH�RQ�OLQHV�WKDW�ZHUH�QRW�HYHQ�FRQQHFWHG��6FRWW�5RJRZURWH�D�FODVVLF�ERRN�DERXW�WKHP�FDOOHG�7HOHSKRQH�&DOOV�IURP�WKH�'HDG�������
&RPSXWHU�FRQWDFW�
$�KXVEDQG�DQG�ZLIH�FRXSOH�ZRUNLQJ�LQ�/X[HPERXUJ�EHWZHHQ������DQG������ZLWK�KHOSHUV� IURP� WKH�DIWHUOLIH��GHYHORSHG�WZR�HOHFWURQLF�V\VWHPV�ZKLFK� EHFDPH� VLJQLILFDQWO\� PRUH� UHOLDEOH� DQG� UHSHDWDEOH� WKDQ� WKH�V\VWHPV�GHYHORSHG�HDUOLHU��-XOHV�DQG�0DJJLH�+DUVFK�)LVFKEDFK LQ������HVWDEOLVKHG� FRPSXWHU� FRQWDFW� WKDW� DOORZHG� VXEPLVVLRQ� RI� WHFKQLFDO�TXHVWLRQV� WR� EHLQJV� LQ� WKH� DIWHUOLIH� ZLWK� KLJK�VSHHG� SULQWRXW� RI� WKH�FDUHIXOO\� FRQVLGHUHG� UHSOLHV�� $OVR� LQ� ����� WKH\� UHFHLYHG� 79� SLFWXUH�VHTXHQFHV�RI�JRRG�TXDOLW\��VHH�3V\FKLF�1HZV )HEUXDU\���WK��������
%\� ����� WKH� UHVHDUFK� WHDP� LQ� WKH�DIWHUOLIH�ZDV�DEOH� WR�DFFHVV� WKH�KDUG�GULYHV� RI� FRPSXWHUV� DQG� OHDYH� GHWDLOHG�� FRPSXWHU�VFDQQHG� LPDJHV DV�ZHOO�DV�VHYHUDO�SDJHV�RI� WH[W��7KHVH�LPDJHV�ZHUH�IDU�PRUH�GHWDLOHG�DQG�OHVV� VXEMHFW� WR� GLVWRUWLRQ� WKDQ� WKH� YLGHR� LPDJHV�� 5HVHDUFKHUV� LQ� RXU�GLPHQVLRQ� ZHUH� DEOH� WR� GLUHFW� TXHVWLRQV� WR� WKHLU� FRXQWHUSDUWV� LQ� WKH�DIWHUOLIH� GLPHQVLRQ� DQG� UHFHLYH� DQVZHUV� E\� WHOHSKRQH�� UDGLR�� 79��FRPSXWHU��RU�ID[��.XEULV�DQG�0DF\�����������



��7KH� ILUVW� FRORU� WHOHYLVLRQ� SLFWXUH� RI� D� VSLULW� HQWLW\� ZDV� UHSRUWHG� LQ�2FWREHU������ LQ�DVVRFLDWLRQ�ZLWK�D�FRPSXWHU�FRQWDFW��ZKHQ�D�*HUPDQ�UHVHDUFKHU�DZRNH�ZLWK�D�FRPSHOOLQJ�XUJH�WR�WU\�DQ�H[SHULPHQW�ZLWK�KLV�FRORU�79 VHW��$FFXVWRPHG�WR�UHFHLYLQJ�SDUDQRUPDO�YLGHR�LPDJHV�RQ�KLV�PRQRFKURPH�79�VHW��EXW�RQO\�DIWHU�EHLQJ�QRWLILHG�LQ�DGYDQFH�E\�SKRQH�E\�KLV�VSLULW�FROOHDJXHV��WKH�UHVHDUFKHU�WKLV�WLPH�MXVW�WXUQHG�RQ�KLV�FRORU�VHW� DQG� WUDLQHG� KLV� FDPFRUGHU� RQ� WKH� SLFWXUH� WXEH� $W� WKDW� LQVWDQW�� DQ�LPDJH� RI� 6ZHGLVK� ,7&� SLRQHHU� )ULHGULFK� -XHUJHQVRQ�� GHFHDVHG� VLQFH�������DSSHDUHG�RQ�WKH�VFUHHQ�DQG�UHPDLQHG�WKHUH�IRU����VHFRQGV��
+HDULQJ� D� ORXG�� FUDFNLQJ� QRLVH� FRPLQJ� IURP� WKH� QH[W� URRP�� WKH�UHVHDUFKHU� XOWLPDWHO\� JRW� XS� WR� LQYHVWLJDWH� DIWHU� XQVXFFHVVIXOO\�DWWHPSWLQJ� YRLFH� FRQWDFW� ZLWK� WKH� WHOHYLVHG� LPDJH� RQ� KLV� VHW�� 8SRQ�HQWHULQJ� WKH� URRP�� KH� GLVFRYHUHG� KLV� FRPSXWHU� KDG� EHHQ� VZLWFKHG� RQ�SDUDQRUPDOO\�DQG�RQ�WKH�VFUHHQ�KH�IRXQG�D�W\SHG�PHVVDJH�WR�KLP�XQGHU�WKH�QDPH�-XHUJHQVRQ��WKH�HDUO\�(93�H[SHULPHQWHU��
(QJOLVK�EUHDNWKURXJK
-XGLWK� &KLVKROP�� IRXQGHU� RI� WKH� (93�	�7UDQVFRPPXQLFDWLRQ� 6RFLHW\��IRU� WKH�8.�DQG�,UHODQG >KWWS���ZZZ�SV\FKLFZRUOG�QHW�HYS��KWP@�FODLPV�WKDW� D� KXJH� EUHDNWKURXJK� IRU� KHU� FDPH�ZLWK� WKH� SXUFKDVH� RI� D� GLJLWDO�UHFRUGHU� ZKLFK� E\� LWV� QDWXUH� FDQQRW� UHFRUG� H[WUDQHRXV� EURDGFDVW�WUDQVPLVVLRQV�� 6KH� FODLPV� WKDW� VKH� LV� QRZ� DEOH� WR� UHFRUG� WZR�ZD\�FRQYHUVDWLRQV�DW�ZLOO�ZLWK�
GHDG
�SHRSOH��LQFOXGLQJ�KHU�GHFHDVHG�VRQ�DQG�D�IULHQG�DQG�FROOHDJXH�ZKR�
GLHG
�LQ�������+HU�IRUWKFRPLQJ�ERRN�UHODWHV�KRZ� ZKHQ� VKH� FDQ
W� ILQG� WLPH� WR� UHFRUG�� VSLULWV� VHHN� KHU� RXW� YLD� KHU�GLJLWDO�WHOHSKRQH�DQVZHULQJ�PDFKLQH��
&DQ�DQ\RQH�PDNH�FRQWDFW�XVLQJ�,7&"
:KLOH� WKHUH� DUH� OLWHUDOO\� WHQV� RI� WKRXVDQGV� RI� H[SHULPHQWHUV� PDNLQJ�FRQWDFW� WKURXJK� (OHFWURQLF� 9RLFH� 3KHQRPHQD� �XVLQJ� WDSH�UHFRUGHUV��WKHUH� DUH� RQO\� D� KDQGIXO� RI� H[SHULPHQWHUV� PDNLQJ� FRQWDFW� WKURXJK�,QVWUXPHQWDO�7UDQVFRPPXQLFDWLRQ��



��$FFRUGLQJ� WR� WKRVH�ZRUNLQJ� LQ� WKH� ILHOG�� WKLV� LV� EHFDXVH� ,7&� FDQ� RQO\�ZRUN�ZLWK�WKH�FR�RSHUDWLRQ�RI�WZR�WHDPV�RI�GHGLFDWHG�VFLHQWLVWV��RQH�RQ�(DUWK�DQG�RQH�RQ�WKH�VSLULWVLGH��
6RQLD�5LQDOGL�ZULWHV�LQ�$VVRFLDFDR�1DFLRQDO�GH�7UDQVFRPXQLFDGRUHV>KWWS���ZZZ�JHRFLWLHV�FRP�$WKHQV�$FURSROLV������LQGH[�KWPO@� WKDW� KHU�WHDP� ZRUNHG� XQVXFFHVVIXOO\� IRU� WKUHH� \HDUV� XQWLO� WKH\� ZHUH� DEOH� WR�DWWUDFW�WKH�HQHUJLHV�RI�D�JURXS�RI�VFLHQWLVWV�LQ�WKH�VSLULW�ZRUOG�OHG�E\�'U��5REHUWR� /DQGHOO� GH� 0RXUD�� DQ� HDUO\� SLRQHHU� RI� UDGLR�� 7KH� (XURSHDQ�JURXS�ZRUN�ZLWK�D�KLJKO\�RUJDQL]HG�VHQGLQJ�VWDWLRQ�LQ� WKH�VSLULW�ZRUOG�FDOOHG�7LPHVWUHDP��
$OO� RI� WKH� H[SHULPHQWHUV� ZRUNLQJ� LQ� ,7&� DWWHVW� WR� WKH� LPSRUWDQFH� RI�KDUPRQ\�� XQLW\�� DEVHQFH� RI� HJR� DQG� DOWUXLVWLF� PRWLYH� DV� ZHOO� DV� D�SDVVLRQDWH� GHVLUH� IRU� FRQWDFW� DQG� D� FRQVWDQW�� IDYRUDEOH� KROGLQJ� LQ�WKRXJKW� RI� D� GHFHDVHG� SHUVRQ�ZLWK�ZKRP� WKHUH� LV� D� VWURQJ� HPRWLRQDO�DWWDFKPHQW��
0LUDFOHV�LQ�WKH�6WRUP

0DUN�0DF\� KDV� EHHQ� D� NH\� ILJXUH� LQ� ZRUOG� ,7&��GRFXPHQWLQJ� WKH� UHVXOWV� RI� WKH� PRVW� SUROLILF�UHFHLYHUV� RI� ,7&� FRQWDFWV�� RUJDQL]LQJ� DQQXDO�UHVHDUFK�VHPLQDUV�RQ�ERWK�VLGHV�RI�WKH�$WODQWLF�DQG�REWDLQLQJ� WKH� ILUVW� VLJQLILFDQW� ,7&� FRQWDFW� LQ� WKH�8QLWHG� 6WDWHV�� +H� FODLPV� WR� EH� H[SHULHQFLQJ�PLUDFOHV� LQ�KLV� ODE�� LQFOXGLQJ�FRORU�LPDJHV�RI�VSLULW�EHLQJV�RQ�D� UHOLDEOH�EDVLV�DQG�VWHDG\�LPSURYHPHQW�RI� UDGLR�FRQWDFWV��+LV�ERRN�0LUDFOHV� LQ� WKH�6WRUP>KWWS���ZZZ�ZRUOGLWF�RUJ�PLUDFOHV�KWP@� JLYHV�GHWDLOV�RI�WKLV�ZRUN�



�����6FROH�H[SHULPHQWV�SURYH�WK H�DIWHUOLIH�
µ)RU�WKH�RSHQ�PLQGHG�VNHSWLF��WKH�HYLGHQFH�FROOHFWHG�RYHU�D�SHULRG�RI�PRUH�WKDQ�IRXU�\HDUV�DQG�ZLWK�PRUH�WKDQ�ILYH�KXQGUHG�VLWWLQJV�E\�WKH�6FROH�H[SHULPHQWHUV�DQG� WKH� DIWHUOLIH� WHDP� LV� DEVROXWH�� GHILQLWLYH�� LUUHIXWDEOH� DQG� LUUHWULHYDEO\�SURYHQ�� 0DQ\� UHJDUG� WKH� 6FROH� H[SHULPHQWV� DV� WKH� JUHDWHVW� UHFHQW� DIWHUOLIH�H[SHULPHQWV�FRQGXFWHG�LQ�WKH�:HVWHUQ�ZRUOG�¶�� 9LFWRU�=DPPLW
6FROH� LV� D� YLOODJH� LQ� 1RUIRON�� (QJODQG�� 8VLQJ� LW� DV� D� EDVH�� VHYHUDO�H[SHULPHQWHUV�RI�WKH�6FROH�*URXS��LQFOXGLQJ�PHGLXPV�5RELQ�DQG�6DQGUD�)R\� DQG� $ODQ� DQG� 'LDQD� %HQQHWW�� SURGXFHG� EULOOLDQW� HYLGHQFH� IRU� WKH�DIWHUOLIH�LQ�H[SHULPHQWV�FRQGXFWHG�LQ�(QJODQG��WKH�8QLWHG�6WDWHV��,UHODQG�DQG� LQ�6SDLQ��7KHLU� UHVXOWV� DUH� EHLQJ� UHSHDWHG�E\�RWKHU�JURXSV�DURXQG�WKH�ZRUOG�DQG�ZLOO�FRQYLQFH�HYHQ�WKH�WRXJKHVW�RSHQ�PLQGHG�VNHSWLF�
)RXU�\HDUV�RI�H[SHULPHQWV
6HQLRU� VFLHQWLVWV� DQG� LQYHVWLJDWRUV� ZKR� SDUWLFLSDWHG� LQ� WKH� 6FROH�H[SHULPHQWV� LQFOXGHG�3URIHVVRUV�'DYLG�)RQWDQD�DQG�$UWKXU�(OOLVRQ�DQG�0RQWDJXH�.HHQ��2I�FRXUVH��RYHU�WKH�IRXU�\HDUV�WKHUH�ZHUH PDQ\�RWKHUV�ZKR�DWWHQGHG�DV� VHQLRU� VFLHQWLVWV�DQG�JXHVWV� LQ� WKH�DFWXDO�H[SHULPHQWV��'U� +DQV� 6FKDHU�� D� ODZ\HU�� 'U� (UQVW� 6HQNRZVNL�� 3LHUV� (JJHWW�� .HLWK�0F4XLQ� 5REHUWV�� 'U� 5XSHUW� 6KHOGUDNH�� 3URIHVVRU� ,YRU� *UDWWDQ�*XLQHVV�DOO� ZLWK� VFLHQWLILF� RU� RWKHU� UHOHYDQW EDFNJURXQG� DQG� KRVW� RI�RWKHU� KLJKO\� FUHGLEOH� ZLWQHVVHV� ZKR� KDYH� KDG� \HDUV� RI� H[SHULHQFH� LQ�GHDOLQJ�ZLWK�WKH�SDUDQRUPDO�
1$6$�VFLHQWLVWV�LQYROYHG
,Q� WKH� 8QLWHG� 6WDWHV� VHVVLRQV� ZHUH� DOVR� DWWHQGHG� E\� D� QXPEHU� RI�VFLHQWLVWV�LQFOXGLQJ� D� QXPEHU� RI� VHQLRU� VFLHQWLVWV� IURP� WKH� VSDFH�DJHQF\�1$6$ DQG�RWKHUV�IURP�WKH�,QVWLWXWH�RI�1RHWLF�6FLHQFHV�QHDU�6DQ�)UDQFLVFR� DV� ZHOO� DV� UHSUHVHQWDWLYHV� IURP� 6WDQIRUG� 8QLYHUVLW\�� *UDQW�DQG� -DQH� 6RORPRQ� ZKR� ZURWH� D� ERRN� RQ� WKH� H[SHULPHQWV� UHSRUW� WKDW�



��DIWHU� WKH� H[SHULPHQWV� VRPH� ILIWHHQ� VFLHQWLVWV� IURP� WKH� 1$6$� JURXS�IRUPHG� WKHLU� RZQ�SV\FKLF� JURXS� WR� FRQWLQXH� WR� FRPPXQLFDWH�ZLWK� WKH�DIWHUOLIH�HQWLWLHV��6RORPRQ�������
2QH�FULWLFDO�WKLQJ�WKDW�WKH�UHDGHU�LV�DVNHG�WR�FRQVLGHU�LV�WKDW�GXULQJ�WKH�H[SHULPHQWV�� WKH� µVSLULW� WHDP¶� ZRUNLQJ� IURP� WKH� VLGH� RI� WKH� DIWHUOLIH�H[SUHVVO\�VWDWHG�WKDW�LW�ZDV�WKH\�ZKR�ZHUH�FDXVLQJ�SV\FKLF�SKHQRPHQD��7KLV� ZDV� WR� UXOH� RXW� µVXSHU� (63¶� DQG� RWKHU� WKHRUHWLFDO� DQG� DEVWUDFW�LUUHOHYDQFLHV� DV� DQ� H[SODQDWLRQ� RI� 6FROH� HIIHFWV�� 7KH� PHPEHUV� RI� WKH�µVSLULW� WHDP¶� LGHQWLILHG� WKHPVHOYHV�� 7KH� µVSLULW� VFLHQWLVWV¶� LGHQWLILHG�WKHPVHOYHV��$QG�LQWHUPLWWHQWO\��WKHUH�ZHUH�JXHVW�VSLULW�REVHUYHUV�VXFK�DV�WKH�KLJKO\�JLIWHG�PHGLXP��+HOHQ�'XQFDQ�
7KH�6FROH�5HSRUW
$�VFLHQWLILF�UHSRUW IURP�WKH�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK LV�DYDLODEOH��$� VXPPDU\� RI� WKH� WKUHH� KXQGUHG� SDJH� UHSRUW� ZKLFK� YDOLGDWHV� WKH�SKHQRPHQD�FDQ�EH�IRXQG�RQ�LWV�ZHE�VLWH� $FFRUGLQJ�WR�0RQWDJXH�.HHQ�VSHDNLQJ�RQ�EHKDOI�RI� WKUHH� LQYHVWLJDWRUV�ZKR�ZURWH�WKH�UHSRUW��µ1RQH�RI� RXU� FULWLFV� KDV� EHHQ� DEOH� WR� SRLQW� WR� D� VLQJOH� H[DPSOH� RI� IUDXG� RU�GHFHSWLRQ¶��.HHQ�DQG�(OOLVRQ��������
7KH� JURXS� EHJDQ�ZLWK� WZR�PHGLXPV�GHOLYHULQJ�PHVVDJHV� IURP� D� QRQ�SK\VLFDO�JURXS��0DQ\�RI�WKHVH�PHVVDJHV�FRQWDLQHG�SHUVRQDO�LQIRUPDWLRQ�WKDW�QRERG\�HOVH�FRXOG�NQRZ�DERXW�
9RLFHV�WRXFK�DQG�PDWHULDOL]DWLRQ
6RRQ�WKH�PHVVDJHV�FDPH�LQ�WKH�IRUP�RI�YRLFHV�ZKLFK�FRXOG�EH�KHDUG�E\�DOO� LQ� WKH�URRP��0DQ\�RI� WKH�H[SHULPHQWHUV�H[SHULHQFHG�SK\VLFDO� WRXFK�DQG� WKH� OHYLWDWLRQ� RI� D� WDEOH� WRRN� SODFH�� 7KHQ� FDPH� WKH� DFWXDO�PDWHULDOL]DWLRQ�RI�WKH�SHRSOH�DQG�REMHFWV�IURP�WKH�QRQ�SK\VLFDO�VLGH�
0RUH� WKDQ� ILIW\� VPDOO� REMHFWV� ZHUH� PDWHULDOL]HG� LQFOXGLQJ�� D� VLOYHU�QHFNODFH�� D� &KXUFKLOO� FRLQ�� D VPDOO� URVH� TXDUW]� FU\VWDO� EDOO�� D� �����%ULWLVK�SHQQ\��D������RQH�IUDQF�SLHFH�WRNHQ��D�6LOYHU�FKDUP�RI�WKH�
*ULP�



��5HDSHU
��DQ�RULJLQDO�FRS\�RI�'DLO\�0DLO�GDWHG��VW $SULO�������DQ�RULJLQDO�FRS\�RI�'DLO\�([SUHVV�GDWHG���WK 0D\������DQG�PDQ\�RWKHUV�
,PDJHV�LPSULQWHG�RQ�ILOP�DQG�YLGHR,QWHUHVWLQJ� H[SHULPHQWV� ZHUH� XQGHUWDNHQ� ZLWK� SKRWRJUDSK\� ,PDJHV�ZHUH� LPSULQWHG� RQ� XQRSHQHG� UROOV� RI� ILOP� LQVLGH� D� ORFNHG� ER[� 7KHVH�LPDJHV�LQFOXGHG�DFWXDO�SKRWRV�RI�SHRSOH�DQG�SODFHV��VRPHWLPHV�IURP�WKH�SDVW��DQG�YDULRXV�REVFXUH�YHUVHV�DQG�GUDZLQJV�WKDW�WRRN�VRPH�HIIRUW�WR�LGHQWLI\�� 7KHUH� ZHUH� DOVR� SLFWXUHV� RI� RWKHU� GLPHQVLRQV� DQG� WKH� EHLQJV�WKDW� LQKDELW� WKHP�� (YHQWXDOO\� YLGHR� FDPHUDV� ZHUH� DEOH� WR� UHFRUG�GLVLQFDUQDWH�LPDJHV��3V\FKLF�OLJKWV�2QH�RI� WKH�PRVW� VSHFWDFXODU�SKHQRPHQD RI� WKH�6FROH�H[SHULPHQWV�ZDV�WKH�PDWHULDOLVHG�SV\FKLF�OLJKWV WKDW�ZKLUOHG�DURXQG�WKH�URRP�SHUIRUPLQJ�YDULRXV�PDQRHXYUHV��2FFDVLRQDOO\��WKHVH�OLJKWV�ZRXOG�WKURZ�RXW�EHDPV��DV�ZHOO�DV�SDVV�WKURXJK�VROLG�REMHFWV� :KHQ�WKH\�WRXFKHG�SHRSOH��WKHUH�ZDV� D� GHILQLWH� VHQVDWLRQ�� DQG� ZKHQ� WKH\� HQWHUHG� D� SHUVRQ
V� ERG\� D�KHDOLQJ��
7KH� VSHHG� DQG� WKH� GLIIHUHQW� FRQILJXUDWLRQV� DQG� RWKHU� SKHQRPHQD�SHUIRUPHG� EHKLQG� WKH� OLJKWV�ZHUH� MXVW� RYHUZKHOPLQJ�HVSHFLDOO\�ZKHQ�DOO�ZLWQHVVHV�DWWHVWHG�LW�ZDV�LPSRVVLEOH�WKDW�WKH�OLJKWV�FRXOG�KDYH�EHHQ�LQ�DQ\� ZD\� IUDXGXOHQWO\� SK\VLFDOO\� PDQLSXODWHG�� $OO� RI� WKHVH� SKHQRPHQD�ZHUH�DFFRPSDQLHG�E\�VXGGHQ�DQG�GUDPDWLF�GURSV�LQ�WHPSHUDWXUH�
7KLV�LV�KRZ�3LHUV�(JJHWW��RQH�RI�WKH�H\H�ZLWQHVVHV�GHVFULEHG�WKH�OLJKW��

7KLV�ZDV�D�VPDOO�EDOO�RI�ZKLWH�OLJKW�ZKLFK�PRYHG�DURXQG�WKH�URRP�LQ�DOO�GLUHFWLRQV��VRPHWLPHV�DW�JUHDW�VSHHG��OHDYLQJ�D�WUDLO�OLNH�D�ILUHZRUN�E\� SHUVLVWHQFH� RI� YLVLRQ���� $W� WLPHV� WKH� OLJKW� KRYHUHG� LQ�PLG�DLU�� DQG�WKHQ�WRXFKHG�VRPH�RI�WKH�VLWWHUV��JLYLQJ�WKHP�D�VPDOO�HOHFWULF�VKRFN�$FFRUGLQJ�WR�RWKHU�H\HZLWQHVVHV�WKH�QRUPDOO\�VLQJOH�OLJKW�SRLQW�ZRXOG�



��� GDUW� DURXQG� DW� JUHDW� VSHHG� DQG� SHUIRUP� HODERUDWHO\� SDWWHUQHG�GDQFHV���LQFOXGLQJ� SHUIHFW�� VXVWDLQHG� FLUFOHV� H[HFXWHG� DW� KLJK�YHORFLW\� DQG� ZLWK� D� SUHFLVLRQ�� ZKLFK� DSSHDUHG� LQFRQVLVWHQW� ZLWK�SK\VLFDO�PDQLSXODWLRQ
� VHWWOH�RQ�RXWVWUHWFKHG�KDQGV�DQG�MXPS�IURP�RQH�WR�WKH�RWKHU
� HQWHU�D�FU\VWDO�DQG�UHPDLQ�DV�D�VPDOO�SRLQW�RI�OLJKW�PRYLQJ�DURXQG�ZLWKLQ�WKH�FU\VWDO
� VWULNH�WKH�WRS�RI�WKH�WDEOH�ZLWK�D�VKDUS�UDS�RU�WKH�JODVV�RI�WKH�GRPH�RU� GLVK� ZLWK� DQ� DSSURSULDWH� µSLQJ¶� DQG� GR� WKLV� UHSHDWHGO\� ZKLOH�UHPDLQLQJ�YLVLEOH�DV�D�VKDUS�SLQSRLQW�RI�OLJKW
� UHVSRQG� WR� UHTXHVWV�� VXFK� DV� DOLJKWLQJ� RQ� DQG� LUUDGLDWLQJ� SDUWV� RI�WKH�ZLWQHVVHV
�ERGLHV
� PRYH�LQ�WLPH�WR�WDSH�UHFRUGHG�PXVLF
� SURGXFH�
OLJKWQLQJ�IODVKHV
�LQ�DQ�DUHD�RI�D�ODUJH�URRP�VRPH�WKUHH�WR�WKUHH�DQG�D�KDOI�PHWHUV�GLVWDQW�IURP�WKH�JURXS�VLWWLQJ�URXQG�D�WDEOH��LQ�6SDLQ�
� XQGHUWDNH�VHYHUDO�DHULDO� 
ERPELQJ�UDLGV
�RQ�WKH�WDEOH� WRS��KLWWLQJ�LW�YHU\� DXGLEO\� DQG� YLVLEO\�� DQG� DSSHDULQJ� WR� HPHUJH� IURP� DQ� DUHD�LPPHGLDWHO\�EHORZ�WKH�WDEOH��86$�/RV�$QJHOHV�
� FKDQJH�VKDSH�IURP�D�SLQSRLQW�RI�OLJKW�WR�D�JHQHUDOL]HG�LUUDGLDWLRQ
� PRYH� DW� YHU\� KLJK� VSHHG� GHVFULELQJ� DW� WLPHV� SHUIHFW� JHRPHWULF�VKDSHV�ZLWKLQ�D�IRRW�RU� WZR�RI�YLVLWRUV
� IDFHV��EXW�ZLWKRXW�PDNLQJ�DQ\�VRXQG�RU�FUHDWLQJ�DQ\�SHUFHSWLEOH�DLU�PRYHPHQW�



��$�PDVWHU�PDJLFLDQ¶V�WHVWLPRQ\
6NHSWLFV�PD\� DUJXH� WKDW� VWDJH�PDJLFLDQV� XVLQJ� ORQJ� KROORZ� VWUDQGV� RI�ILEUHJODVV�ZLWK� ODVHU� OLJKWV�SURMHFWHG� WKURXJK� WKHP�FRXOG�SURGXFH�VXFK�HIIHFWV��
7KLV�RSWLRQ�ZDV�FHUWDLQO\�FRQVLGHUHG�E\�-DPHV�:HEVWHU��D�SURIHVVLRQDO�VWDJH�PDJLFLDQ DQG�IRUPHU�PHPEHU�RI�WKH�0DJLF�&LUFOH��ZKR�KDV�PRUH�WKDQ� ILIW\� \HDUV� H[SHULHQFH� LQ� SV\FKLF� UHVHDUFK��2Q� WKUHH RFFDVLRQV� KH�DWWHQGHG� VLWWLQJV� ZLWK� WKH� 6FROH� JURXS� DQG� SXEOLVKHG� UHSRUWV�� +LV�FRQFOXVLRQ� ZDV� FOHDUO\� VHW� RXW� LQ� D� UHFHQW� OHWWHU� WR� WKH� (QJOLVK�QHZVSDSHU��3V\FKLF�:RUOG��-XQH�������,�GLVFRYHUHG�QR�VLJQV�RI�WULFNHU\��DQG�LQ�P\�RSLQLRQ�VXFK�FRQMXULQJ�WULFNV�ZHUH�QRW�SRVVLEOH��IRU�WKH�W\SH�RI�SKHQRPHQD�ZLWQHVVHG��XQGHU�WKH�FRQGLWLRQV�DSSOLHG«�
.LQJVOH\�)DLUEULGJH
7KHUH�ZHUH�PDQ\�GUDPDWLF�UHYHODWLRQV�GXULQJ�WKH�\HDUV�RI�WKH�6FROH�H[SHULPHQWV�EXW�RQH�WKDW�,�IRXQG�SDUWLFXODUO\�LQWHUHVWLQJ�ZDV�DERXW�D�PHPEHU�RI�WKH�VSLULW�WHDP�ZKR�ZDV�QDPHG�.LQJVOH\�)DLUEULGJH�
7KH�LQIRUPDWLRQ�IURP�WKH�VSLULW�WHDP�VWDWHG�WKDW�.LQJVOH\�)DLUEULGJH�ZDV�ERUQ� LQ� 6RXWK� $IULFD�� HGXFDWHG� DW� 2[IRUG� LQ� (QJODQG� DQG� PRYHG� WR�$XVWUDOLD�� 7KHUH� KH� VHW� XS� )DLUEULGJH� )DUP� 6FKRROV�� WR� WHDFK�XQGHUSULYLOHJHG� FKLOGUHQ� D� WUDGH��8QIRUWXQDWHO\�� KH�ZDV� QRW� SK\VLFDOO\�KHDOWK\� DQG� GLHG� IDLUO\� \RXQJ�� 7KH� 6FROH� JURXS�PDGH� VRPH� HIIRUW� WR�LQYHVWLJDWH�WKH�GHWDLOV�DQG�SXEOLVKHG�WKH�GHWDLOV�LQ�WKH�QHZ�6FROH�%XOOHWLQ�DVNLQJ� IRU� KHOS�� $V� D� UHVXOW� WKH\� ZHUH� FRQWDFWHG� E\� D� UHODWLYH� RI�.LQJVOH\�ZKR�ZDV� VWLOO� OLYLQJ� LQ�$XVWUDOLD��:KHQ� WKH�6FROH� JURXS�VHQW�KHU�D�FRS\�RI�D�SKRWRJUDSK�PDWHULDOL]HG�IURP�WKH�DIWHUOLIH�VKH�FRQILUPHG�WKH� DFFXUDF\� RI� WKH� LQIRUPDWLRQ� DQG� WKDW� WKH� SKRWRJUDSK� ZDV� DQ�H[FHOOHQW�OLNHQHVV�RI�.LQJVOH\�)DLUEULGJH�KHU�IDWKHU�



��,QWHUQHW�UHIHUHQFHV
7KH� 6FROH� ([SHULPHQW�*URXS
V� RZQ�ZHE� VLWH� LV� 7KH� 6SLULWXDO� 6FLHQFH�)RXQGDWLRQ >KWWS���ZZZ�SVLVFL�IRUFH��FR�XN�@�*UDQW�DQG�-DQH�6RORPRQ¶V�H[FHOOHQW�ERRN�LV�FDOOHG 7KH�6FROH�([SHULPHQWV>KWWS���ZZZ�QHWFRPXN�FR�XN�aJVRORPRQ�3DUD:HE�6RORPRQ���%RRNV�6RORPRQ���%RRNV���3DJHV�7KH���6FROH���([SHULPHQW�6FROHLQGH[�KWP@)RU�DQ�H\HZLWQHVV�DFFRXQW�E\�0RQWDJXH�.HHQ��D�ORQJ�WLPH�PHPEHU�RI�WKH�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK��VHH�7KH�6FROH�(YHQW>KWWS���ZZZ�GDWDGLZDQ�GH�6FL0HG1HW�OLEUDU\�DUWLFOHV1����1��.HHQB6FROHHYHQW�KWP@
)RU�D�IXUWKHU�H\HZLWQHVV�DFFRXQW�E\�1LFN�.\OH�RI�WKH�6FRWWLVK�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK�VHH�:LWQHVVLQJ�SK\VLFDO�SKHQRPHQD�ZLWK�WKH�6FROH�*URXS >KWWS���ZZZ�QLFN�N\OH�EWLQWHUQHW�FR�XN�QHZBSDJHB���KWP@�



�����(LQVWHLQ
V�( PF� DQG�PDWHULDOL]DWLRQ

*UHDW� VSLULWV� KDYH� DOZD\V� HQFRXQWHUHG� YLROHQW� RSSRVLWLRQ� IURP� PHGLRFUH�PLQGV�
�� 3URIHVVRU�$OEHUW�(LQVWHLQ7KHUH�KDYH�EHHQ� WKRXVDQGV�RI�FODLPV� WKURXJKRXW�KXPDQ�KLVWRU\��PDQ\�PHQWLRQHG�LQ�WKH�%LEOH�DQG�EHIRUH��RI�D�SHUVRQ�VXFK�DV�-HVXV�DSSHDULQJ�DQG�GLVDSSHDULQJ�LQ�IURQW�RI�D�FURZG���
,QYHVWLJDWRUV� FDOO� WKH� DSSHDUDQFH� DQG� GLVDSSHDUDQFH� RI� SHRSOH� DQG�WKLQJV�
PDWHULDOL]DWLRQ
�DQG�
GHPDWHULDOL]DWLRQ
�
(YLGHQFH�IRU�PDWHULDOL]DWLRQ�LV�VXEVWDQWLYH�QRW�RQO\�LQ�(QJODQG�DQG�WKH�8QLWHG� 6WDWHV� EXW� LQ� RWKHU� FRXQWULHV�� VXFK� DV� %UD]LO� ZKHUH�PDWHULDOL]DWLRQV� WRRN� SODFH� LQ� GD\OLJKW� LQ� WKH� SUHVHQFH� RI� KXQGUHGV� RI�KDUG�FRUH�VNHSWLFV��VHH�&KDSWHU������
$�VFLHQWLILF�H[SODQDWLRQ�IRU�PDWHULDOL]DWLRQ

'DYLG� $VK� DQG� 3HWHU� +HZLWW
V� ERRN�� 7KH� 9RUWH[�������� JLYHV�� DPRQJ� RWKHU� WKLQJV�� RQH� VFLHQWLILF�H[SODQDWLRQ� IRU� PDWHULDOL]DWLRQ�� 7KH\� EHJLQ� ZLWK�(LQVWHLQ
V� IRUPXOD� ( PF� VKRZV� WKDW� HQHUJ\� µ(¶� LV�HTXDO�WR�PDVV�µP¶�WLPHV�WKH�VTXDUH�RI�WKH�VSHHG�RI�OLJKW�µF¶�
7KH\� DUJXH� WKDW� WKLV� H[SODLQV� KRZ�PDWHULDOL]DWLRQ�DQGGHPDWHULDOL]DWLRQ�RSHUDWH�E\�PDWWHU�EHLQJ�WUDQVIRUPHG�LQWR�HQHUJ\��:KHQ�SHRSOH�WU\�WR�DUJXH�WKDW�WKLV�HTXDWLRQ�LV�DOO�WKHRU\�EXW�FDQQRW� EH� GHPRQVWUDWHG� WKH\� VKRXOG� EH� UHPLQGHG� WKDW� OHVV� WKDQ� RQH�RXQFH� RI� PDWWHU� ZDV� WUDQVIRUPHG� LQWR� HQRXJK� HQHUJ\� WR� GHVWUR\�+LURVKLPD�



��7KH�YRUWH[ LV� WKH�DFWXDO� VZLUOLQJ�RI� WKH�DWRPV�DQG�PROHFXOHV��$VK�DQG�+HZLWW�DUJXH�IURP�(LQVWHLQ
V�HTXDWLRQ�WKDW�VLQFH�PDWWHU�DQG�OLJKW�VKDUH�D�FRPPRQ�PRYHPHQW��WKH�DFWXDO�VSHHG�RI�WKH VZLUOLQJ�RI�WKH�YRUWH[��PXVW�EH�WKH�VSHHG�RI� OLJKW� 7KH\�FODLP�WKDW� WKLV� LV� WKH�RQO\�SRVVLEOH�VHQVH�WR�EH� PDGH� RI� (LQVWHLQ
V� HTXDWLRQ� DQG� WKDW� LW� LV� EHFDXVH� RI� WKH� YRUWH[�VZLUOLQJ DW�WKH�VSHHG�RI�OLJKW WKDW�\RX�FDQ�UHDG�WKLV�SDJH�RU�VHH�DQRWKHU�SHUVRQ� RU� VHH� WKH� WUHHV� DQG� WKH� VN\� DQG� HYHU\WKLQJ� HOVH�ZLWK� SK\VLFDOH\HV�
$V�VROLG�DV�\RX�DQG�PH
$VK� DQG� +HZLWW� DVN�� ZK\� VKRXOG� WKH� VSHHG� RI� WKH� PRYHPHQW� RI� WKH�YRUWH[� EH� OLPLWHG� WR� WKH� VSHHG� RI� OLJKW"� 7KH\� DUJXH� WKDW� RQFH� WKH�PRYHPHQW� RI� WKH� YRUWH[� H[FHHGV� WKH� VSHHG� RI� OLJKW�� WKHQ� D� SHUVRQ� RU�WKLQJ�ZLOO�HQWHU�LQWR�VXSHUHQHUJ\��D�QHZ�GLPHQVLRQ��D�QHZ�ZRUOG��%XW�LQ�WKDW�QHZ�GLPHQVLRQ�WKH�SHUVRQ�RU�WKLQJ�ZLOO�EH�DV�VROLG�DV�\RX�DQG�PH�LQ�WKLV�GLPHQVLRQ��7KH�RQO\� WKLQJ� LV� WKDW� WKH�YRUWLFHV�ZLOO�EH�VZLUOLQJ�DW�D�VSHHG�IDVWHU�WKDQ�RQ�WKH�HDUWK�SODQH��
7KH� KXPDQ� H\H� RQ� WKH� HDUWK� SODQH� �XQOHVV� RQH� LV� D� WUXO\� JLIWHG�FODLUYR\DQW�� ZLOO� QRW� EH� DEOH� WR� VHH� DQ\WKLQJ� LQ� WKH� QHZ� GLPHQVLRQ�EHFDXVH� RXU� H\HV� FDQ� RQO\� UHJLVWHU� VHHLQJ� D� SHUVRQ� RU� WKLQJ�ZKHQ� WKH�YRUWH[�RI�WKH�SHUVRQ�RU�WKLQJ�LQ�WKLV�GLPHQVLRQ�LV�VZLUOLQJ�DW�WKH�VSHHG�RI�OLJKW��,W�DOVR�IROORZV�WKDW�WKH�SHUVRQ�RU�WKLQJ�LQ�VXSHUHQHUJ\�ZLOO�EH�DEOH�WR� SHQHWUDWH� D� VROLG� EULFN� ZDOO� LQ� WKLV� GLPHQVLRQ�� 7KLV� LV� EHFDXVH� WKH�DWRPV� DQG� PROHFXOHV� RI� D� EULFN� ZDOO� DUH� VZLUOLQJ� PRUH� VORZO\� DW� WKH�VSHHG�RI�OLJKW��
5DLVLQJ�DQG�ORZHULQJ�YLEUDWLRQV
2QH� SRVVLEOH� VFLHQWLILF� H[SODQDWLRQ� IRU� PDWHULDOL]DWLRQ� LV� WKDW� WKH�YRUWLFHV�RI� WKH� VSLULW
V� DWRPV�DUH� VZLUOLQJ� IDVWHU� WKDQ� WKH� VSHHG�RI� OLJKW�DQG� FDQQRW� EH� VHHQ�ZLWK� RXU� SK\VLFDO� H\HV��%XW�FHUWDLQ�HQHUJLHV�FDXVH�WKH�YRUWLFHV�RI� WKH�DWRPV�RI� WKH�VSLULW�ERG\�WR�EH�ORZHUHG�WR�WKH�VSHHG�RI� OLJKW��:KHQ� WKLV� KDSSHQV� WKH� VSLULW� EHFRPHV� YLVLEOH� WR� RXU� SK\VLFDO�H\HV��



��2Q� WKH� RWKHU� KDQG� ZKHQHYHU� WKH� VSLULW� ZDQWV� WR� GHPDWHULDOL]H� WKH�YRUWLFHV� RI� WKH� VSLULW� DWRPV� LQFUHDVH�DQG� LW� FDQ�QR� ORQJHU�EH� VHHQ�ZLWK�RXU� SK\VLFDO� H\HV� DQG� GLVDSSHDUV� LQWR� D� GLIIHUHQW� GLPHQVLRQ�� $VK� DQG�+HZLWW�FDOO� WKLV PDWHULDOL]DWLRQ� 
WUDQVXEVWDQWLDWLRQ
� WR�UHIOHFW� WKH�FKDQJH�LQ� WKH� VXEVWDQFH� EXW� QRW� WKH� IRUP� RI� WKH� YRUWH[� 7UDQVXEVWDQWLDWLRQZRXOG�QRW�FKDQJH�WKH DWRPLF�RU�PROHFXODU�VWUXFWXUH�RI�D�ERG\�
7KURXJK� WUDQVXEVWDQWLDWLRQ� DQ� LQWHOOLJHQFH�� DQ� HWKHULF�� D� VSLULW� LQ� WKH�DIWHUOLIH� RU� DQ� REMHFW� FDQ� PDWHULDOL]H� RU� GHPDWHULDOL]H�� %XW�� $VK� DQG�+HZLWW� ULJKWO\� SRLQW� RXW� WKDW� GHPDWHULDOL]DWLRQ� LV� QRW� GLVVROXWLRQ�� ,W� LV�WKH� DFFHOHUDWLQJ� DQG� GHFHOHUDWLQJ� RI� WKH� YRUWLFHV� RI� WKH� DWRPV� WKDW�H[SODLQV� WKH� KLVWRULFDO� VLJKWLQJV� RXW� RI� QRZKHUH� DQG� WKH�GLVDSSHDUDQFH�RI�D�SHUVRQ�ULJKW�LQ�IURQW�RI�\RXU�H\HV�
$VK� DQG� +HZLWW� JLYH� PDQ\� H[DPSOHV� RI� ZHOO� GRFXPHQWHG�PDWHULDOL]DWLRQV� DQG� GHPDWHULDOL]DWLRQV�� 0DWHULDOL]DWLRQ� LV� FRQVLVWHQW�ZLWK� WKH� DUJXPHQW� WKDW� OLIH� FRQWLQXHV� DIWHU� SK\VLFDO� GHDWK�� 6HH� WKH�PHGLXPVKLS�RI�0LUDEHOOL��&KDSWHU�����ZKHUH�PDWHULDOL]DWLRQ�WRRN�SODFH�LQ�WKH�SUHVHQFH�RI�VFLHQWLVWV�DQG�KXQGUHGV�RI�RWKHUV�LQ�GD\OLJKW�LQ�%UD]LO�



�����2WKHU�SV\FKLF�ODERUDWRU\�H[SHULPHQWV

,�DP�DWWDFNHG�E\�WZR�YHU\�RSSRVLWH�VHFWV²WKH�VFLHQWLVWV�DQG�WKH�NQRZ�QRWKLQJV��%RWK� ODXJK� DW� PH�� FDOOLQJ� PH� µWKH� IURJV
� GDQFLQJ� PDVWHU¶�� <HW� ,� NQRZ� ,� KDYH�GLVFRYHUHG�RQH�RI�WKH�JUHDWHVW�IRUFHV�LQ�QDWXUH�
�*DOYDQL��WKH�GLVFRYHUHU�RI�HOHFWULFLW\
/DERUDWRU\� H[SHULPHQWV� LQWR� SV\FKLF� SKHQRPHQD� KDYH� EHHQ� FRQGXFWHG�IRU� RYHU� D� KXQGUHG� \HDUV� DQG� FRQWLQXH� WR� LQFUHDVH� WKH� YROXPLQRXV�REMHFWLYH�HYLGHQFH�IRU�WKH�H[LVWHQFH�RI�WKH�DIWHUOLIH��0RVW�LPSUHVVLYH�DQG�SHUVXDVLYH� UHVXOWV�KDYH�EHHQ�DFKLHYHG� LQ�FRQWUROOHG�H[SHULPHQWV�ZKHUH�PD[LPXP� FR�RSHUDWLRQ� ZDV� DFKLHYHG� EHWZHHQ� LQWHOOLJHQFHV� IURP� WKLV�GLPHQVLRQ�DQG�WKH�DIWHUOLIH��,W�LV�SURSRVHG�KHUH�WR�JLYH�GHWDLOV�RI�RQO\�D�IHZ�H[SHULPHQWV���
7KH�ILUVW�RI�D�ORQJ�OLQH�RI�HPLQHQW�VFLHQWLVWV
2QH� RI� WKH� ILUVW� RI� D� ORQJ� OLQH� RI� HPLQHQW� VFLHQWLVWV� WR� XQGHUWDNH� VXFK�LQYHVWLJDWLRQV� ZDV� 6LU� :LOOLDP� &URRNHV� ZKR�� DPRQJ� RWKHU� WKLQJV��LQYHVWLJDWHG�WKH�PHGLXPVKLS�RI�'DQLHO�'��+RPH��
6LU�:LOOLDP�&URRNHV�ZDV�RQH�RI� WKH�JUHDWHVW�VFLHQWLVWV�ZKR�HYHU� OLYHG��+H� ZDV� VKRZHUHG� ZLWK� KRQRUV� IURP� PDQ\� FRXQWULHV²(QJODQG�� WKH�8QLWHG�6WDWHV��6FRWODQG��*HUPDQ\��)UDQFH��,WDO\��6RXWK�$IULFD��+ROODQG��0H[LFR��6ZHGHQ��+LV�FRQWULEXWLRQ�WR�VFLHQFH�LV�XQSDUDOOHOHG�E\�DQ\�RQH�VLQJOH�LQGLYLGXDO�LQ�KLV�DQG�LQ�RXU�PRGHUQ�WLPHV���
6LU� :LOOLDP� ZDV� D� VNHSWLF� EHIRUH� KH� ZDV� VSHFLILFDOO\� FKRVHQ� E\� WKH�(QJOLVK�VNHSWLFV�WR�LQYHVWLJDWH�SV\FKLF�SKHQRPHQD�ZLWK�WKH�LQWHQWLRQ�RI�GLVFUHGLWLQJ�LW� �&URRNHV��������+H�ZDV�DOVR�D�PDQ�RI�HQRUPRXVO\�KLJK�LQWHJULW\�� H[WUHPHO\� KLJK� LQWHOOLJHQFH� DQG� XQVKDNHDEOH� LQWHOOHFWXDO�LQGHSHQGHQFH��+H� KDG�VWDWHG� WKDW�KH�ZRXOG�QHYHU OHW� OREE\LQJ�SUHYHQW�KLP�IURP�WHOOLQJ�WKH�WUXWK�� WKH�ZKROH�WUXWK��$FFRUGLQJO\��KH�WKRURXJKO\�LQYHVWLJDWHG� SV\FKLF� SKHQRPHQD� DQG� DOWKRXJK� KH� REWDLQHG�RYHUZKHOPLQJ�HYLGHQFH�RI�WKH�H[LVWHQFH�RI�XQNQRZQ�IRUFHV�IRU�PRVW�RI�KLV� OLIHWLPH� KH� UHPDLQHG� FDXWLRXVO\� VNHSWLFDO� DERXW� WKH�DIWHUOLIH�� ,W�ZDV�



��RQO\� ZKHQ� KLV� ZLIH� PDWHULDOL]HG� WKURXJK� D� PHGLXP� WKDW� KH� ZDV�FRQYLQFHG�EH\RQG�DQ\�GRXEW�ZKDWVRHYHU�DERXW�VXUYLYDO��
%HFDXVH�RI�KLV�LQGHSHQGHQFH�RI�PLQG��VWUHQJWK�RI�FKDUDFWHU�DQG�EHFDXVH�KH�ZRXOG� QRW� EH� VXEVHUYLHQW� WR� WKH VNHSWLFDO� FORVHG�PLQGHG� VFLHQWLVWV��6LU�:LOOLDP�ZDV�YLFLRXVO\�DWWDFNHG�E\�WKRVH�ZKR�KDG�DSSRLQWHG�KLP�WR�LQYHVWLJDWH�SV\FKLF�SKHQRPHQD�
&RZDUGO\�JXWWHU�OHYHO�VPHDU�FDPSDLJQ
2QH�RI� WKH�PRVW�GLVJXVWLQJ�DWWDFNV�ZDV�WKH�FODLP�E\�:DOWHU�0DQQ�WKDW�6LU� :LOOLDP� &URRNHV
� LQYHVWLJDWLRQ� LQWR� PDWHULDOL]DWLRQV� ZHUH�IUDXGXOHQWO\�FRQFRFWHG�EHFDXVH�KH�ZDV�KDYLQJ�DQ�DIIDLU�ZLWK�RQH�RI�WKH�PHGLXPV�KH�LQYHVWLJDWHG²WKHQ�D����\HDU�ROG�JLUO��2I�FRXUVH��WKH�SHUVRQ�ZKR� PDGH� WKH� FODLP� GLG� QRW� KDYH� WKH� FRXUDJH�� WKH� IRUWLWXGH� DQG� WKH�FRQYLFWLRQ� WR�PDNH� WKLV�FODLP�ZKHQ�&URRNHV�ZDV�DOLYH��7KLV�FRZDUGO\�(QJOLVK� VNHSWLF�ZDLWHG�XQWLO�6LU�:LOOLDP�&URRNHV
�GHDWK�EHIRUH�KH�XVHG�JXWWHU�OHYHO�FRZDUGO\�DFFXVDWLRQV�WR�DWWDFN�6LU�:LOOLDP���
7R� WKLV�GD\�� WKLV�XQIRUWXQDWH� LQFLGHQW�FDXVHG�E\�DQ�HQRUPRXVO\�MHDORXV�DQG�HQYLRXV�QRQHQWLW\�KDV�UHPDLQHG�RQH�RI�WKH�PRVW�DEKRUUHQW�H[DPSOHV�RI� GLVJXVWLQJ� FRQGXFW� LQ� WKH� KLVWRU\� RI� (QJOLVK� SV\FKLF� LQYHVWLJDWLRQ��7KRVH� ZKR� IRU� PDWHULDO� PRWLYDWLRQ� KDYH� EHFRPH� WKH� GXSHV� RI� WKHLU�PDWHULDOLVW� PDVWHUV� DQG� DUH� UHSHDWLQJ� :DOWHU� 0DQQ
V� GHOLEHUDWH�IDOVLILFDWLRQ� DJDLQVW� 6LU� :LOOLDP� ZLOO� RQH� GD\� UHWUDFW� WKHLU� VFXUULORXV��JXWWHU�OHYHO�VPHDU�FDPSDLJQ�
6LU� :LOOLDP� &URRNHV� GLG� D� JUHDW� GHDO� RI� SV\FKLF� LQYHVWLJDWLRQ� ZLWK�'DQLHO�'��+RPH��,Q�RQH�RI�WKHLU�H[SHULPHQWV�+RPH��ZLWK�WKH�DVVLVWDQFH�RI�KLV�LQYLVLEOH�FRPSDQLRQV��GHPRQVWUDWHG�WKH�DELOLW\�WR�DIIHFW�WKH�ZHLJKW�RI� REMHFWV� LQ� &URRNHV
� LPPHGLDWH� SUHVHQFH� 'R]HQV� RI� KLJKO\� FUHGLEOH�ZLWQHVVHV� LQGHSHQGHQWO\� JDYH� WHVWLPRQ\� RI� +RPH
V� DELOLW\� WR� OHYLWDWH�KHDY\�SLHFHV�RI�IXUQLWXUH��&URRNHV�VKRZHG�LQ�D�ODERUDWRU\�VLWXDWLRQ�WKDW�+RPH� FRXOG� DIIHFW� WKH� ZHLJKW� RI� D� ERDUG� UHVWLQJ� RQ� D� EDODQFH� VFDOH�
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3V\FKLF�IRUFH
&URRNHV� FRQFOXGHG� WKDW� KH� KDG� GLVFRYHUHG� D� 
QHZ� IRUFH
� WR� ZKLFK� KH�JDYH�WKH�QDPH�RI�
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,Q� DQRWKHU� FDUHIXOO\� FRQVWUXFWHG� H[SHULPHQW� D� PXVLFDO� LQVWUXPHQW�� DQ�DFFRUGLRQ�SXUFKDVHG�E\�&URRNHV��SOD\HG�E\�LWVHOI� LQ�+RPH
V�LPPHGLDWH�SUHVHQFH�� ,Q� WKHVH� H[SHULPHQWV�+RPH
V� KDQGV� DQG� IHHW�ZHUH� UHVWUDLQHG�DQG�WKH�DFFRUGLRQ�SODFHG�LQVLGH�D�ZLUH�FDJH�WKURXJK�ZKLFK�DQ�HOHFWULFDO�FXUUHQW� ZDV� SDVVHG�� &URRNHV� DQG� WZR� RI� WKH� RWKHU� ZLWQHVVHV� SUHVHQW�VWDWHG�WKDW�WKH\�GLVWLQFWO\�VDZ�WKH�DFFRUGLRQ�
IORDWLQJ�DERXW�RQ�WKH�LQVLGH�RI�WKH�FDJH�ZLWK�QR�YLVLEOH�VXSSRUW
��&URRNHV����������
6LU� :LOOLDP
V� ZLIH�� /DG\� &URRNHV�� ZDV� PRUH� ZLOOLQJ� WR� VSHDN SODLQO\�DERXW� KHU� REVHUYDWLRQV�� +HUH� ZDV� D� FODVVLF� H[DPSOH� ZKHUH� DQ�LQWHOOLJHQFH� IURP� WKH� DIWHUOLIH� ZDV� DEOH� WR� PDNH� KLPVHOI� KDOI�VHHQ��$FFRUGLQJ�WR�KHU�VKH�VDZ�WKH�DFFRUGLRQ�WDNHQ�IURP�+RPHV
�KDQG�E\�

D� FORXG\� DSSHDUDQFH� ZKLFK� VRRQ� VHHPHG� WR� FRQGHQVH� LQWR� D� GLVWLQFW�KXPDQ�IRUP��FORWKHG�LQ�D�ILOP\�GUDSHU\����,W�ZDV�VHPLWUDQVSDUHQW��DQG�,�FRXOG�VHH�WKH�VLWWHUV�WKURXJK�LW�DOO�WKH�WLPH��0U�+RPH�UHPDLQHG�QHDU�WKH�VOLGLQJ� GRRUV��$V� WKH� ILJXUH�DSSURDFKHG� ,� IHOW�DQ� LQWHQVH�FROG��JHWWLQJ�VWURQJHU�DV� LW�JRW�QHDUHU��DQG�DV� LW�JDYH�PH� WKH�DFFRUGLRQ� ,�FRXOG�QRW�KHOS�VFUHDPLQJ��7KH� ILJXUH�VHHPHG� WR�VLQN�LQWR�WKH�IORRU�WR�WKH�ZDLVW��OHDYLQJ�RQO\�WKH�KHDG�DQG�VKRXOGHU�YLVLEOH��VWLOO�SOD\LQJ�WKH�DFFRUGLRQ��ZKLFK�ZDV� WKHQ�DERXW�D� IRRW�RII� WKH�IORRU��TXRWHG�E\�6WHPPDQ�����������



��1R� GRXEW�� 6LU� :LOOLDP� &URRNHV� ZLOO� UHPDLQ� DV� RQH� RI� WKH� JUHDWHVW�LQYHVWLJDWRUV� RI� SV\FKLF� SKHQRPHQD ZKR LUUHWULHYDEO\� HVWDEOLVKHG�DEVROXWH�REMHFWLYH�SURRI�IRU�WKH�H[LVWHQFH�RI�WKH�DIWHUOLIH�
0RUH�ODERUDWRU\�H[SHULPHQWV
'U� +HUHZDUG� &DUULQJWRQ LV� D� PRVW� GLVWLQJXLVKHG�� KLJKO\� FUHGLEOH� DQG�UHVSHFWHG� VFLHQWLVW� DQG� DXWKRU� ZKR� ZDV� 'LUHFWRU� RI� WKH� $PHULFDQ�3V\FKLFDO�,QVWLWXWH��,Q�PDQ\�LQVWDQFHV�KH�SHUVRQDOO\�LQYHVWLJDWHG�SV\FKLF�SKHQRPHQD�� ,Q� KLV� PRVW� LPSUHVVLYH� ZRUN�� 7KH� :RUOG� RI� 3V\FKLF�5HVHDUFK� ������� KH� RXWOLQHV� D� QXPEHU� RI� SV\FKLF� ODERUDWRU\�H[SHULPHQWV�ZKLFK�FOHDUO\�DQG�LQ�DEVROXWH�WHUPV�SURYH�KRZ�LQWHOOLJHQFHV�IURP� WKH� DIWHUOLIH� DUH� LQ� D� SRVLWLRQ� WR� PDNH� WKHLU� SUHVHQFH� DQG�SDUWLFLSDWLRQ�NQRZQ�
7KH�'U�2VW\�� 5XGL�6FKQHLGHU�H[SHULPHQWV��
'U� (XJHQH� 2VW\�� KHDG� RI� WKH� 0HWDSK\VLF� ,QVWLWXWH� LQ� 3DULV�� SURYHG�XQGHU�ODERUDWRU\�FRQGLWLRQV�WKDW�D�\RXQJ�PHGLXP��5XGL�6FKQHLGHU��ZDV�DEOH�WR�SURGXFH�JHQXLQH�SK\VLFDO�SKHQRPHQD�ZLWKRXW�IUDXG��7KLV�LV�KRZ�&DUULQJWRQ�GHVFULEHG�WKH�H[SHULPHQW�
'U�2VW\�SODFHG�WKH�REMHFWV�WR�EH�PRYHG�XSRQ�D�VPDOO�WDEOH��$FURVV�WKH�WRS� RI� WKH� WDEOH� KH� SDVVHG� D� EHDP� RI� LQIUDUHG� UD\V�� 7KHVH� ZHUH�� RI�FRXUVH�� LQYLVLEOH� WR� WKH�H\HV�RI� WKRVH�SUHVHQW��EXW�WKH�DSSDUDWXV�ZDV�VR�GHVLJQHG�WKDW� LI�DQ\�VROLG�REMHFW�ZDV�LQWHUSRVHG�LQ�WKH�SDWK�RI�WKH�UD\V��FXWWLQJ� RII� DV� PXFK� DV� WKLUW\� SHU� FHQW� RI� WKHP�� D� EDWWHU\� RI� FDPHUDV�ZRXOG� EH� H[SRVHG�� IODVKOLJKWV� LJQLWHG� DQG� WKH� SLFWXUHV� WDNHQ� RI� WKH�WDEOHWRS�DW� WKDW�PRPHQW��7KLV�ZRXOG KDSSHQ�LI�DQ\�PDWHULDO� WKLQJ�WULHG�WR�PRYH� WKH� REMHFWV²VD\� D� KXPDQ�KDQG��$� VHULHV� RI�SKRWRV�ZRXOG�DW�RQFH�UHYHDO�WKH�IUDXG�
,Q� WKH� VLWWLQJV� WKDW� IROORZHG� REMHFWV� ZHUH� PRYHG� RQ� QXPHURXV�RFFDVLRQV��IODVKHV�ZHUH�VHW�RII��DQG�WKH�SODWHV�GHYHORSHG��:KDW�GLG�WKH\�VKRZ"� 1RWKLQJ²WKDW� LV�� QRWKLQJ� DEQRUPDO�� 7KH\� MXVW� VKRZHG� WKH�



��WDEOHWRS��%XW� VRPHWKLQJ� KDG� QHYHUWKHOHVV� EHHQ�PRYLQJ� DERXW�RYHU� WKH�WDEOH�EHFDXVH�WKH�EHDP�RI�LQIUDUHG�UD\V�KDG�EHHQ�LQWHUIHUHG�ZLWK�DQG�WKH�REMHFWV�KDG�EHHQ�GLVSODFHG��&DUULQJWRQ����������
7KH�ILUVW�VWDJH�RI�WKH�H[SHULPHQW�ZDV�PRVW�VXFFHVVIXO�ZLWK�WKH�PHGLXP�REWDLQLQJ�WKH�FR�RSHUDWLRQ�RI�DQ�LQWHOOLJHQFH�IURP�WKH�DIWHUOLIH�WR�PRYH�WKLQJV�DURXQG�VR�WKDW�KLV�SUHVHQFH�ZDV�PDGH�NQRZQ�DV�HYLGHQFHG�E\�WKH�EDWWHU\� RI� FDPHUDV� IODVKLQJ�ZKHQ� WKH� LQWHOOLJHQFH�PRYHG� WKH� LWHPV� RQ�WKH�WDEOH��
7KH� VHFRQG� VWDJH� ZDV� WR� ORFDWH� DQG� LGHQWLI\� WKH� SUHVHQFH� RI� WKH�LQWHOOLJHQFH�� 7R� GR� WKLV� WKH� H[SHULPHQWHU� GHYLVHG� DQ� DSSDUDWXV�� D�JDOYDQRPHWHU�� E\�PHDQV� RI�ZKLFK� LW� ZRXOG� EH� SRVVLEOH� WR� UHJLVWHU� WKH�RVFLOODWLRQ�RU� WKH�YLEUDWLRQ� UDWH�RI� WKH�LQWHOOLJHQFH�RQFH�WKH�H[SHULPHQW�FRPPHQFHG�� $V� VRRQ� DV� WKH� H[SHULPHQW� FRPPHQFHG�� WKH� LQWHOOLJHQFH�EHJDQ� WR� PRYH� WKLQJV� DURXQG� LQGLFDWLQJ� WKDW� KH� ZDV� SUHVHQW�� WKHQ�VRPHWKLQJ� TXLWH� VSHFWDFXODU� KDSSHQHG²WKH� JDOYDQRPHWHU� EHJDQ� WR�UHJLVWHU�WKH�
SXOVDWLRQ
�RI�WKH�LQYLVLEOH�LQWHOOLJHQFH��$V�&DUULQJWRQ�VWDWHV�

,W� ZDV� VRPHZKDW� OLNH� WDNLQJ� WKH� SXOVH� RI� DQ� LQYLVLEOH� EHLQJ�VWDQGLQJ�EHIRUH�WKHP�LQ�VSDFH���&DUULQJWRQ����������
&RUURERUDWLYH�HYLGHQFH
)RU�FHQWXULHV�FODLUYR\DQWV�KDYH�FODLPHG�WKDW�HYHU\�OLYLQJ�WKLQJ�SRVVHVVHV�DQ�LQYLVLEOH�ERG\²DQ�DVWUDO�ERG\ RU�DQ�HWKHULF�ERG\²ZKLFK�GXSOLFDWHV�RXU� SK\VLFDO� ERG\� DQG�ZKLFK� FRQWDLQV� RXU� UHDO� 
PLQG
� DV� GLVWLQFW� IURP�RXU� SK\VLFDO� EUDLQ�� 6KHLOD� 2VWUDQGHU� 	� /\Q� 6FKURHGHU� UHSRUWHG� PRVW�LQWHUHVWLQJ� FRUURERUDWLYH� HYLGHQFH� IRU� WKLV� FODLP� LQ� WKHLU� UHYROXWLRQDU\�ERRN��36,�3V\FKLF�'LVFRYHULHV�%HKLQG�WKH�,URQ�&XUWDLQ���������
7KHVH�DXWKRUV�VWDWH�WKDW�H[SHULPHQWV�LQ�5XVVLD�XVLQJ�VHQVLWLYH�HOHFWURQLF�HTXLSPHQW� DUH� GHWHFWLQJ WKDW� DOO� OLYLQJ� WKLQJV²SODQWV�� DQLPDOV� DQG�KXPDQV²QRW�RQO\�KDYH�D�SK\VLFDO�ERG\�PDGH�RI�DWRPV�DQG�PROHFXOHV�EXW� DOVR� D� FRXQWHUSDUW� ERG\ RI� HQHUJ\� ZKLFK� WKH� 5XVVLDQV� DUH�SKRWRJUDSKLQJ�DQG�FDOOLQJ�
WKH�ELRORJLFDO�SODVPD�ERG\
��,QWHUHVWLQJO\�WKH�



��5XVVLDQV� KDYH� FRUURERUDWHG� WKH� FODLP� RI� FODLUYR\DQWV� WKDW� LI� D� KXPDQ�EHLQJ� ORVHV� D� ILQJHU� RU� DQ� DUP� RU� D� OHJ� WKH� FRXQWHUSDUW� ERG\� UHPDLQV�ZKROH²D�NLQG�RI� 
JKRVW
�RI� WKH�PLVVLQJ�OLPE��2VWUDQGHU�DQG�6FKURHGHU�������������
0HDVXULQJ��SV\FKLF WHPSHUDWXUH�
$QRWKHU� PRVW� LPSUHVVLYH� H[SHULPHQW� LQFOXGHG� LQ� &DUULQJWRQ
V� ERRN��������ZDV� WKH� HQGHDYRU� WR� SURGXFH� REMHFWLYH�� VFLHQWLILF� HYLGHQFH� IRU�WKH�PDQ\�FODLPV�PDGH�E\�PHGLXPV�WKDW�D�
FROG�EUHH]H
�VHWWOHV�ZKHQHYHU�WKH\� GHWHFW� LQWHOOLJHQFHV� LQ� WKH� YLFLQLW\� DQG� ZKHQ� WKH\� DUH� HQWHULQJ� D�WUDQFH�� )RU� D� ORQJ� WLPH�� WKH� FODLP� E\�PHGLXPV� KDG� WR� EH� VXEMHFWLYHO\�DFFHSWHG�XQWLO�VFLHQFH�ZDV�XVHG�WR�VKRZ�WKDW�WKH�FKDQJH�LQ�WHPSHUDWXUHFRXOG EH�REMHFWLYHO\�PHDVXUHG�

$�WKHUPRPHWHU����ZDV�HQFORVHG�LQ�D�FDJH�RI�ZLUH�QHWWLQJ��DQG�IDVWHQHG�WR� D� EHDP� RQ� WKH� ZDOO� E\� PHDQV� RI� VFUHZV�� 7KH� FORFNZRUN�ZDV� VHW�JRLQJ� MXVW� EHIRUH� WKH� VpDQFH� FRPPHQFHG�� DQG� RI� FRXUVH� LW� EHJDQ�UHJLVWHULQJ�WKH�KHDW�RI�WKH�URRP��,Q�WKH�VpDQFH�WKDW�IROORZHG��D�QXPEHU�RI� H[WUDRUGLQDU\� SK\VLFDO� SKHQRPHQD� ZHUH� QRWHG�� DPRQJ� WKHP�FRPSOHWH� OLIWLQJV� RU� OHYLWDWLRQV� RI� WKH� WDEOH�� &RLQFLGLQJ� ZLWK� WKHVH�PDQLIHVWDWLRQV�� WKH� WKHUPRPHWHU� VKRZHG� LQVWDQWDQHRXV� GURSV� LQ�WHPSHUDWXUH� RI� WHQ�� ILIWHHQ� DQG�XS� WR� WZHQW\� GHJUHHV�)DKUHQKHLW��$QG�WKHVH� GURSV� RQO\� WRRN� D� VHFRQG� RU� WZR� WR� EULQJ� DERXW�� DQG� WKH\�FRLQFLGHG�H[DFWO\�ZLWK�WKH�SV\FKLF�SKHQRPHQRQ�WDNLQJ�SODFH�HOVHZKHUH�LQ� WKH� VDPH� URRP�� 7KXV�� VFLHQFH� ZDV� DEOH� WR� PHDVXUH� DQRWKHU�UHPDUNDEOH�HIIHFW��&DUULQJWRQ�����������
&DUULQJWRQ�UHSRUWV�

7KH� REMHFW� RI� WKH� H[SHULPHQW� ZDV� WR� SURYH� FRQFOXVLYHO\� WKDW� D� QHZ�IRUFH� XQNQRZQ� WR� VFLHQFH�ZDV� EHLQJ� HPSOR\HG� XQGHU� FRQGLWLRQV� WKDW�SHUPLWWHG�QR�FRQFHLYDEOH�IRUP�RI�IUDXG�RU�WULFNHU\������������



��3V\FKRORJLFDO�WHVWLQJ�
,Q� DQRWKHU� VHULHV� RI� ODERUDWRU\� H[SHULPHQWV� WKH� H[SHULPHQWHUV� PRYHG�DZD\� IURP� SK\VLFDO� WR� SV\FKRORJLFDO WHVWLQJ�� 7KLV� LQYROYHG� WKH�SDUWLFLSDWLRQ� RI� RQH� RI� WKH� PRVW� VXFFHVVIXO� $PHULFDQ� PHGLXPV� HYHU��0UV��*DUUHWW��ZKR�DFFRUGLQJ�WR�&DUULQJWRQ�VXEPLWWHG�KHUVHOI�WR�DOO�NLQGV�RI� VFLHQWLILF� LQYHVWLJDWLRQV�� 6KH�ZDV� WHVWHG� E\� OHDGLQJ� XQLYHUVLWLHV� DQG�VFLHQWLILF�JURXSV�LQ�(XURSH�DQG�$PHULFD�
0UV��*DUUHWW�DV�D�PHGLXP�VWDWHG�WKDW�VKH�KDG�D�UHJXODU�FRQWURO� D�VSLULW�RU� LQWHOOLJHQFH� E\� WKH� QDPH� RI�8UYDQL�� ZKR�ZRXOG� VSHDN� WKURXJK� KHU�ZKLOH� VKH� ZDV� LQ� WUDQFH�� 7KH� H[SHULPHQWHUV� GHFLGHG� WR� XVH� D� ZRUG�DVVRFLDWLRQ� WHVW� GHYLVHG� E\� 'U� &DUO� -XQJ� WR� WHVW� ZKHWKHU� 8UYDQL� ZDV�UHDOO\�D�VHSDUDWH�HQWLW\�IURP�0UV��*DUUHWW���,W�ZDV�GHFLGHG�WR�JLYH�0UV��*DUUHWW� WKH� WHVW�ZKHQ�VKH�ZDV�127� LQ� WUDQFH�DQG� WR�JLYH�KHU�FRQWURO��8UYDQL��D�ZRUG�DVVRFLDWLRQ�WHVW�ZKHQ�0UV��*DUUHWW�:$6�LQ�WUDQFH�
3URIHVVLRQDO� SV\FKRORJLVWV� DQG� SV\FKLDWULVWV� DWWHVW� WKDW� WKH� VXEMHFW�FDQQRW�PDLQWDLQ� IUDXG� IRU� DQ\� OHQJWK� RI� WLPH�XVLQJ D�ZRUG�DVVRFLDWLRQ�WHVW� RI� ����ZRUGV�ZKHUH� WKH� UHVSRQVH� WLPH� WR� D�ZRUG� LV�PHDVXUHG� LQ�WHQWKV� RI� D� VHFRQG�� $Q\� LQFRQVLVWHQF\� DQG� KHVLWDWLRQ� LV� QRWLFHG�LPPHGLDWHO\��7KLV�EHLQJ�VR�� LW�ZDV�DUUDQJHG� WKDW�8UYDQL�ZRXOG�KLPVHOI�WDNH�WKH�WHVW�DQG�EULQJ�LQ�DQRWKHU�VHYHQ�LQWHOOLJHQFHV�IURP�WKH�DIWHUOLIH�WR�DOVR�SDUWLFLSDWH�
7KH� UHVXOWV� VKRZHG� FRQFOXVLYHO\� WKDW� WKH� ZRUG� DVVRFLDWLRQV� RI� 0UV��*DUUHWW�ZKHQ� QRW� LQ� WUDQFH� DQG� RI�8UYDQL� DQG� WKH� VHYHQ� RWKHU�HQWLWLHV�ZHUH� DOO� UDGLFDOO\� GLIIHUHQW� DQG� WKDW� LW� ZDV� 127� SRVVLEOH� IRU� WKH�LQIRUPDWLRQ�WUDQVPLWWHG�WR�KDYH�FRPH�IURP�RQH�SHUVRQ��IURP�RQH�PLQG��&DUULQJWRQ�����������7KHVH� UHVXOWV�FRUUHVSRQG�ZLWK� WKH�HYLGHQFH�WKDW�ZH� VXUYLYH� SK\VLFDO� GHDWK� DQG� WKDW� RXU� SHUVRQDOLW\�� RXU� PLQG�� RXU�FKDUDFWHU�VXUYLYH�ZLWK�XV�



��9RLFH�PDFKLQH�DQDO\VLV
7KH� LQGHSHQGHQFH�RI� WKH�HQWLWLHV� VSHDNLQJ� WKURXJK�D�PHGLXP�ZDV�DOVR�JLYHQ�FRUURERUDWLRQ�E\�D�WRWDOO\�LQGHSHQGHQW�VFLHQWLILF�LQYHVWLJDWLRQ�RI�D�PRVW� JLIWHG� $XVWUDOLDQ� PHGLXP�� 6KLUOH\� %UD\�� 7KH� YRLFHV� RI� WKUHH�LQWHOOLJHQFHV� ZKR� UHJXODUO\� PDQLIHVW� WKURXJK� KHU� ZHUH� WDSH� UHFRUGHG��7KHVH� WDSHG� YRLFHV� ZHUH� WKHQ� SXW� WKURXJK� D� YHU\� KLJK� WHFK� YRLFH�PDFKLQH�� WKH� VDPH�RQH� WKDW�ZDV�XVHG�E\� WKH�%ULWLVK�SROLFH� LQ� WKH�KXQW�IRU� WKH� <RUNVKLUH� 5LSSHU�� ZKLFK� PHDVXUHV� YDULDEOHV� VXFK� DV� SDFH��UK\WKP��DFFHQWV�HWF��7KH�PDFKLQH�VKRZHG�WKDW�DOO�WDSHG�YRLFHV�IURP�WKH�PHGLXP�� 6KLUOH\� %UD\�� ZHUH� WKRVH� RI� WRWDOO\� GLIIHUHQW� LQGLYLGXDOV��6FLHQWLVWV�VWDWHG�LQ�XQHTXLYRFDO�WHUPV�WKDW�EHFDXVH�WKH�PDFKLQH�UHJLVWHUV�WKH� SHUVRQ
V� EUHDWKLQJ� SDWWHUQ� ZKLOH� VSHDNLQJ� LW� ZRXOG� QRW� KDYH� EHHQ�SRVVLEOH�IRU�RQH�SHUVRQ�WR�SURGXFH�WKH�WKUHH�YRLFHV�RQ�WKH�WDSH��7KLV�LV�EHFDXVH� WKH� YRLFH� SDWWHUQ�YLEUDWLRQ� IRU� HDFK� LQGLYLGXDO� LV� MXVW� OLNH� D�ILQJHUSULQW²GLIIHUHQW�IURP�SHUVRQ�WR�SHUVRQ��%UD\����������
((*�DQDO\VLV
$PHULFDQ�3URIHVVRU�&KDUOHV�+��+DSJRRG��UHSRUWV�LQ�KLV�H[FHOOHQW�ERRN��9RLFHV� RI� 6SLULW� ������� WKDW� KH� WHVWHG� D� PHGLXP� WR� VHH� LI� WKH�HOHFWURHQFHSKDORJUDSK� �((*�� RI� WKH� PHGLXP�� (OZRRG� %DEELWW�� ZKHQ�RXW� RI� WUDQFH�ZRXOG� EH� GLIIHUHQW� IURP� ZKHQ� WKH� PHGLXP
V� PLQG� ZDV�DOOHJHGO\� WDNHQ� RYHU� DQG� FRQWUROOHG� E\� LQWHOOLJHQFHV� IURP� WKH� DIWHUOLIH��+DSJRRG�WRRN�((*V�RI�%DEELWW�ZKLOH�WKUHH�GLIIHUHQW�LQWHOOLJHQFHV�ZHUH�DOOHJHGO\�LQ�FRQWURO�RI�WKH�PHGLXP��7KH ((*V�RI�HDFK�RI�WKH�WKUHH�ZHUH�IRXQG�WR�EH�FRPSOHWHO\�GLIIHUHQW�IURP�HDFK�RWKHU�DQG�IURP�WKH�((*�RI�%DEELWW�QRW�LQ�WUDQFH��$Q�((*�H[SHUW��'U�%ULGJH��QRWLFHG�WKDW�WKH�((*V�ZHUH� FKDUDFWHULVWLF� RI� SHRSOH� RI� GLIIHUHQW� SK\VLFDO� DJH� DQG� FRXOG� QRW�EHORQJ�WR�WKH�RQH�SHUVRQ��+DSJRRG�UHSURGXFHV�WKH�((*�GLDJUDPV�LQ�KLV�ERRN�����������������
7KHVH� DUH� RQO\� D� IHZ� RI� D� KXJH� QXPEHU� RI� H[SHULPHQWV� WKDW� WRJHWKHU�FRPSULVH�D�VXEVWDQWLDO�ERG\�RI�HYLGHQFH�



�����6FLHQWLILF�REVHUYDWLRQ�RI�PHGLXPV
µ3HRSOH�ZKR�KDYH�QRW�VHHQ�RXJKW�QRW�VSHDN�RQ�WKH�PDWWHU�¶3URIHVVRU�&KDUOHV�5LFKHW$�PHGLXP� LV� D� JLIWHG� SHUVRQ�ZKR�FRPPXQLFDWHV�ZLWK�EHLQJV� IURP� WKH�DIWHUOLIH�� &ORVHG�PLQGHG� VNHSWLFV� KDYH� JHQHUDOO\� WULHG� WR� GRZQSOD\� WKH�DFKLHYHPHQWV� RI� PHGLXPV�� VXJJHVWLQJ� WKDW� WKH\� DUH� DOO� HLWKHU� RXWULJKW�IUDXGV� DQG� FKHDWV� SUH\LQJ� RQ� WKH� JXOOLEOH� RU�PHQWDOO\� GHOXGHG��:KLOVW�WKHUH�DUH�XQGRXEWHGO\�VRPH�ZKR�FDOO�WKHPVHOYHV�
PHGLXPV
�ZKR�KDYH�QR�WDOHQW� DQG� VRPH�ZKR� FKHDW� DQG� OLH� IRU�FRPPHUFLDO�SXUSRVHV�� WKHUH�DUH�DOVR� JHQXLQH� PHGLXPV� ZKRVH� UHVXOWV� KDYH� VKRFNHG� WKH� ZRUOG� ZLWK�DVWRQLVKLQJO\�DFFXUDWH�LQIRUPDWLRQ��
7KH� JHQHUDO� LPSUHVVLRQ� WKDW�PDWHULDOLVW� FULWLFV� WU\� WR� JLYH� WKH� SXEOLF� LV�WKDW� DOO PHGLXPV�ZRUN�ZLWK� YDJXH� VXJJHVWLRQV�� JXHVVZRUN� DQG� DVWXWH�REVHUYDWLRQ�RI�WKH�FOLHQW��RU�E\�
PDVV�K\SQRVLV
�RI�WKH�DXGLHQFH�
+RZHYHU�ZKHQ� RQH� LQYHVWLJDWHV� WKH� OLWHUDWXUH�� XVLQJ� WKH� VDPH� WHVWV� RI�FUHGLELOLW\� WKDW�KLVWRULDQV�XVH� WR�DVFHUWDLQ�ZKHWKHU�FHUWDLQ�HYHQWV� UHDOO\�KDSSHQHG��WKHUH�LV�D�VWDJJHULQJ�ERG\�RI�HYLGHQFH�ZKLFK�VKRZV�WKDW�WKHUH�KDYH� EHHQ� JHQXLQH� PHGLXPV� SDVW� DQG� SUHVHQW� ZKR� KDYH� DPDVVHG� DQ�DPD]LQJ�DPRXQW�RI�REMHFWLYH�HYLGHQFH�RI� WKH� VXUYLYDO�RI� WKH�LQGLYLGXDO�SHUVRQDOLW\��
0DQ\�W\SHV�RI�PHGLXPV
0HGLXPVKLS� FRYHUV� PDQ\� GLIIHUHQW� W\SHV� RI� SV\FKLF� SKHQRPHQD�� 7KH�PRVW�FRPPRQ LV�
PHQWDO�PHGLXPVKLS
�ZKHUH�WKH�PHGLXP�FRPPXQLFDWHV�WKURXJK� LQQHU� YLVLRQ�� FODLUDXGLHQFH�� DXWRPDWLF� ZULWLQJ� DQG� DXWRPDWLF�VSHHFK�� 6RPHWLPHV� WKH� PHGLXP� JRHV� WRWDOO\� LQWR� WUDQFH� DQG� DQRWKHU�HQWLW\�WDNHV�RYHU�WKH�PHGLXP
V�ERG\�WHPSRUDULO\��7KHUH�LV�DOVR�
SK\VLFDO�PHGLXPVKLS
 ZKLFK�LV�FKDUDFWHUL]HG�E\�UDSSLQJ��OHYLWDWLRQ�DQG�PRYHPHQW�RI� REMHFWV�� 6RPH� UDUH� SK\VLFDO� PHGLXPV� DUH� DEOH� WR� SURGXFH� 
GLUHFW�YRLFH
� LQ� ZKLFK� YRLFHV� RI� GHSDUWHG� ORYHG� RQHV� VSHDN� WR� WKH� DXGLHQFH�ZLWKRXW�XVLQJ�WKH�PHGLXP
V�YRFDO�FKRUGV��5DUHU�VWLOO�DUH�
PDWHULDOL]DWLRQ�



��PHGLXPV
� LQ� ZKRVH� SUHVHQFH� REMHFWV� DQG� KXPDQ� DQG� DQLPDO� VSLULWV�DFWXDOO\�DSSHDU��
7KH�&KXUFK�RI�(QJODQG�ILQGV�PHGLXPVKLS�JHQXLQH
-RKQ�*��)XOOHU��D�UHVSHFWHG�MRXUQDOLVW�ZKR�LQYHVWLJDWHG�WKH�HYLGHQFH�RQ�PHGLXPVKLS��SRLQWV�RXW�WKH�SUREOHP�FUHDWHG�E\�LWV�VKHHU�YROXPH�

2Q� H[DPLQDWLRQ�� LW� LV� VR� SHUVXDVLYH� WKDW� LW� SRLQWV� WR� D� UDWLRQDO�FRQFOXVLRQ�WKDW�OLIH�LV�FRQWLQXRXV��DQG�WKDW�DUWLFXODWH�FRPPXQLFDWLRQ�LV�SRVVLEOH��2QH� SUREOHP� LV� WKDW� WKH� HYLGHQFH� LV� SLOHG� VR� KLJK� WKDW� LW� LV�ERULQJ�DQG�WHGLRXV�WR�JR�WKURXJK�LW��/LNH�WKH�VWXG\�RI�PDWKHPDWLFV�DQG�FKHPLVWU\� LW� UHTXLUHV�SDLQVWDNLQJ� ODERXU�WR�DVVHVV�LW��)XOOHU��������������
+H�SRLQWV� RXW� WKDW� LW� WRRN�D�FRPPLWWHH�RI� WKH�&KXUFK�RI�(QJODQG WZR\HDUV WR� DVVHVV� WKH� JUHDW� YROXPH�RI� WKH� HYLGHQFH�RQ�PHGLXPVKLS��7KH�&RPPLWWHH� ZDV� VSHFLDOO\� DSSRLQWHG� LQ� ����� E\� $UFKELVKRS� /DQJ DQG�$UFKELVKRS� 7HPSOH� WR� LQYHVWLJDWH� 6SLULWXDOLVP�� ,WV� LQYHVWLJDWLRQV�LQFOXGHG� VLWWLQJ�ZLWK� VRPH�RI� WKH� OHDGLQJ�PHGLXPV� LQ�(QJODQG��$W� WKH�HQG� RI� WKDW� WLPH�� KRZHYHU�� VHYHQ� RI� WKH� WHQ� PHPEHUV� RI� WKH�&RPPLWWHH²DJDLQVW�HQRUPRXV�SUHVVXUH²FDPH�WR�WKH�FRQFOXVLRQ�WKDW�

WKH�K\SRWKHVLV�WKDW�WKH\��VSLULW�FRPPXQLFDWLRQV��SURFHHG�LQ�VRPH��FDVHV�IURP�GLVFDUQDWH�VSLULWV�LV�WKH WUXH�RQH��3V\FKLF�3UHVV�������
7KLV�UHSRUW�ZDV�FRQVLGHUHG�VR�GDQJHURXV�E\�&KXUFK�FRQVHUYDWLYHV�WKDW�LW�ZDV� VWDPSHG� 
3ULYDWH�DQG�&RQILGHQWLDO
� DQG� ORFNHG�DZD\� LQ�/DPEHWK�3DODFH�IRU����\HDUV�EHIRUH�LW�ZDV�OHDNHG�WR�WKH�PHGLD�LQ������
,W� LV� H[WUHPHO\� UDUH� LQGHHG�WR�FRPH�DFURVV�D�YHU\�KLJKO\�JLIWHG�SV\FKLF�PHGLXP�� *HRUJH� 0HHN�� WKH� $PHULFDQ� SV\FKLF� UHVHDUFKHU�� VSHQW� ���\HDUV� WUDYHOLQJ� WR� GLIIHUHQW� FRXQWULHV²IURP� ����� WR� ����²WU\LQJ� WR�ILQG�WKH�PRVW�JLIWHG�PHGLXPV�LQ�WKH�ZRUOG��+H�VD\V�WKDW�LQ�DOO�WKDW�WLPH�KH IRXQG�RQO\�VL[�VXSHUE�PHGLXPV��QRQH�RI�ZKRP�HYHU�DGYHUWLVHG�WKHLU�



��SV\FKLF�DELOLWLHV�RU�FKDUJHG�PRQH\�IRU� WKHLU�VHUYLFHV� ��0HHN���������������
:H� DUH� WROG� IURP� WKH� DIWHUOLIH� WKDW� WKH�PRWLYHV� RI� D�PHGLXP� DUH� YHU\�LPSRUWDQW�WR�WKH�PDLQWHQDQFH�DQG�WKH�TXDOLW\�RI�WKHLU�PHGLXPVKLS²WKXV�HJR�DQG�GHVLUH� WR�DFKLHYH�VWDWXV�FDQ�DFWXDOO\�OHDG�WR�D�UHGXFWLRQ�RI�WKH�PHGLXP
V� SRZHUV� DQG� WR� WKH� PHGLXP� FRPLQJ� LQWR� FRQWDFW� ZLWK� OHVV�GHYHORSHG�VSLULWXDO�EHLQJV��
:KHQ�PHGLXPVKLS� LV� XVHG� DV� D� EXVLQHVV� WKHUH� FDQ� EH� D� WHPSWDWLRQ� WR�FKHDW�RU�IDNH�UHVXOWV�ZKHQ�WKH\�GRQ
W�FRPH�QDWXUDOO\�DQG�DIWHUOLIH�ORZHU�DVWUDOV� FDQ� EH� DWWUDFWHG�� 7KLV� PHDQV� WKDW� ZKLOVW� UHODWLYHO\� ORZHU�LQWHOOLJHQFHV� FDQ� FRPPXQLFDWH� WKURXJK� WKH� PHGLXP�� QR� JUHDW�ZLVGRP�ZLOO�EH�IRUWKFRPLQJ��0DWHULDOLVP�DQG�VSLULWXDOLW\�DUH�OLNH�RLO�DQG�ZDWHU²WKH\�GRQ
W�PL[��
0DQ\� WUXO\� JLIWHG� PHGLXPV� KDYH� VKXQQHG� SXEOLFLW\� DQG� KDYH� NHSW� D�GHOLEHUDWHO\� ORZ� SURILOH�� WDNLQJ� OLWWOH� RU� QR�PRQH\� DQG� UHVWULFWLQJ� WKHLU�DFWLYLWLHV� WR� VPDOO� FLUFOHV� RI� WUXVWHG� UHJXODU� VLWWHUV�� 5HFHQW� KLVWRU\� KDV�WDXJKW� JHQXLQH� PHGLXPV� WR� NHHS� DZD\� IURP� WKRVH� FDOOLQJ� WKHPVHOYHV�SV\FKLF�UHVHDUFKHUV�DQG�WR�NHHS�WKHLU�ZRUN�YHU\�SULYDWH��
6SLULWXDO�VHUYLFH
2QH� PHGLXP� ZKR� H[HPSOLILHG� WKH� LGHDO� RI� PHGLXPVKLS� DV� VSLULWXDOVHUYLFH� ZDV� &KLFR� ;DYLHU RI� %UD]LO�� $OWKRXJK� SRRUO\� HGXFDWHG� DQG�DOPRVW� EOLQG� KH� ZDV� WKH� DXWKRU� RI� PRUH� WKDQ� ���� VSLULW�GLFWDWHG� EHVW�VHOOLQJ� ERRNV� RQ� D� YDULHW\� RI� KLJKO\� VSHFLDOL]HG� DQG� WHFKQLFDO� VXEMHFWV��+RZHYHU�KH�UHQRXQFHG�WKH�ZHDOWK�DQG�LQIOXHQFH�WKDW�KH�ZDV�RIIHUHG�DQG�GHGLFDWHG� KLV� OLIH� DQG� KLV� PHGLXPVKLS� WR� SURYLQJ� VXUYLYDO� DQG� WR�SURYLGLQJ� IRRG�� FORWKLQJ� DQG�PHGLFDO� DVVLVWDQFH� IRU� WKH� SRRU��+H�ZDV�FRQVLGHUHG�E\�PDQ\�WR�EH�D�UDGLFDO�&KULVWLDQ�VDLQW²D�
RQH�PDQ�ZHOIDUH�V\VWHP
²D�PDQ�RI� 
DOPRVW�SDWKRORJLFDO�PRGHVW\�DQG�KXPLOLW\
� �3OD\IDLU�����������



��7KH� OLWHUDWXUH�RI�6SLULWXDOLVP�LV�IXOO�RI�VHOI�SXEOLVKHG�GLDULHV�DQG�ERRNV�DWWHVWLQJ� WR�ZRQGHUIXO�HYHQWV� WKDW�KDYH� WDNHQ�SODFH�DQG�DUH�FRQWLQXLQJ�WR�WDNH�SODFH�WKURXJK�WKH�ZRUN�RI�GHGLFDWHG�PHGLXPV��
7ZR�(QJOLVK�PXPV
$�UHFHQW�ERRN�RI�WKLV�W\SH�LV�5XVVHO��������LQ�ZKLFK�*Z\QH�%\UQH�WKH�DXWKRU��UHFRXQWV�KRZ�VKH�DQG�KHU�KXVEDQG�$OI�ZHUH�UHXQLWHG�ZLWK�WKHLU�QLQH� \HDU� ROG� VRQ�ZKR�PDWHULDOL]HG� WKURXJK� WKH�PHGLXPVKLS�RI�%ULWLVK�0LGODQGV� PHGLXP�� 5LWD� *RROG� RQ� PRUH� WKDQ� RQH� KXQGUHG� RFFDVLRQV��*Z\QH� KDV� EHJXQ� D� VRFLHW\� WR� FRPIRUW� RWKHU� SDUHQWV� ZKRVH� FKLOGUHQ�KDYH� 
GLHG
�FDOOHG� 
5XVVHO
V�3LQN�3DQWKHU�6RFLHW\
��+HU�IULHQG�3DW�-HIIUH\�ZKR�ZDV�SUHVHQW�DW� WKH�VDPH�H[SHULPHQWV�ZDV�DOVR�UHSHDWHGO\�UHXQLWHG�ZLWK�KHU�RZQ�GHFHDVHG�VRQ��7R�OLVWHQ�WR�DQ�DXGLR�LQWHUYLHZ�ZLWK�*ZHQ�DQG� KHU� IULHQG�3DW� -HIIUH\� RQ� WKH� ,QWHUQHW� JR� WR�7KH� -HII�5HQVH�6KRZ�DUFKLYHV >KWWS���ZZZ�EURDGFDVW�FRP�VKRZV�HQGRIWKHOLQH���DUFKLYHV�KWPO@�DQG�VHOHFW�WKH�SURJUDP�IRU���WK -DQXDU\������
/HDGHU�RI�WKH�%DWWOH�RI�%ULWDLQ
0DQ\� IDPRXV�DQG�KDUGKHDGHG�SHRSOH�KDYH� VDW� UHJXODUO\�ZLWK�PHGLXPV�IRU� \HDUV� DQG� KDYH� SXEOLVKHG� SHUVRQDO� WHVWLPRQLHV� WR� ZKDW� WKH\� KDYH�H[SHULHQFHG� ILUVW� KDQG�� 2QH� QRWDEOH� RQH� ZDV� 0DQ\� 0DQVLRQV� ILUVW�SXEOLVKHG�LQ�1RYHPEHU������E\�$LU�&KLHI�0DUVKDO�/RUG�'RZGLQJ ZKR�OHG�WKH�%ULWLVK�DLUIRUFH�LQ�WKH�%DWWOH�RI�%ULWDLQ�
6LU�2OLYHU�/RGJH

$QRWKHU� ZDV� RQH� RI� WKH� ILQHVW�PLQGV� RI� KLV� DJH�� 6LU�2OLYHU�/RGJH��ZKR ZDV�PDGH D� SURIHVVRU� RI�SK\VLFV�DW� ���� +H� ZDV� NQLJKWHG� DQG� PDGH� D� )HOORZ� RI� WKH�5R\DO� 6RFLHW\� LQ� ������ /RGJH
V� RULJLQDO� ZRUN� LQ�SK\VLFV�LQFOXGHV�LQYHVWLJDWLRQV�RI�OLJKWQLQJ��WKH�YROWDLF�FHOO� DQG� HOHFWURO\VLV�� DQG� HOHFWURPDJQHWLF�ZDYHV��+H�DOVR� VWXGLHG� WKH� QDWXUH� RI� WKH� HWKHU�� D� PHGLXP�



��SHUPHDWLQJ� DOO� VSDFH�� DQG� RI� WKH� HWKHU� GULIW�� WKH� VXSSRVHG� UHODWLYH�PRWLRQ�EHWZHHQ�WKH�HWKHU�DQG�DQ\�ERG\�ZLWKLQ�LW��
,Q� WKH� DUHD� RI� UDGLR� KH�ZDV� WKH� ILUVW�PDQ� WR� WUDQVPLW� D�ZLUHOHVV� VLJQDO�DQG� ZDV� ZHOO� DKHDG� RI� 0DUFRQL�� $IWHU� ZLQQLQJ� D� ODZVXLW� DJDLQVW�0DUFRQL� IRU� XVLQJ� KLV� LGHDV� KH� ZDV� PDGH� D� WHFKQLFDO� DGYLVRU� WR�0DUFRQL¶V� FRPSDQ\�� +H� ZDV� RQH� RI� WKH� ILUVW� VFLHQWLVWV� WR� GLVFRYHU�HOHFWUR�PDJQHWLF�ZDYHV��+H�DOVR�PDGH�D�PDMRU�FRQWULEXWLRQ�WR�PRWRULQJ�ZKHQ� KH� LQYHQWHG� HOHFWULF� VSDUN� LJQLWLRQ� IRU� WKH� LQWHUQDO� FRPEXVWLRQ�HQJLQH�
6LU� 2OLYHU� EHJDQ� VWXG\LQJ� PHGLXPV� LQ� ����� DQG� KDG� VLWWLQJV� ZLWK�%RVWRQ
V� IDPRXV� PHGLXP�� 0UV�� /HQRUH� 3LSHU�� ZKHQ� WKH� PHGLXP�ZDV�WHVWHG� LQ� (QJODQG� E\� WKH� 6RFLHW\� IRU� 3V\FKLFDO� 5HVHDUFK��+H� UHFHLYHG�PDQ\� HYLGHQWLDO� PHVVDJHV� IURP� GHFHDVHG� ORYHG� RQHV� WKDW� VRRQ�FRQYLQFHG�KLP� WKDW� WKH��GHDG�� VWLOO� OLYH��+LV�ILQGLQJV�ZHUH�SXEOLVKHG�LQ�������/DWHU��KLV�GHFHDVHG�FORVH�IULHQGV�DQG�DVVRFLDWHV�)UHGHULFN�0\HUV�DQG� (GPXQG� *XUQH\� FRPPXQLFDWHG� LQFUHGLEO\� GHWDLOHG� HYLGHQFH�WKURXJK�0UV��3LSHU�+RZHYHU� ZKDW� FRQYLQFHG� 6LU� 2OLYHU� WRWDOO\� ZDV� D�VHULHV� RI� UHPDUNDEOH� FRPPXQLFDWLRQV� WKURXJK�GLIIHUHQW�PHGLXPV�IURP�KLV�VRQ��5D\PRQG��ZKR�ZDV�NLOOHG� LQ� WKH� )LUVW� :RUOG� :DU� RQ� 6HSWHPEHU� ��WK��������2Q�1RYHPEHU���WK�������D�FRPSOHWH�VWUDQJHU� WR� WKHIDPLO\� ZURWH� D� OHWWHU� VD\LQJ� WKDW� VKH� KDG� D�SKRWRJUDSK� RI� 5D\PRQG� ZLWK� WKH� RIILFHUV� RI� WKH�6RXWK� /DQFDVKLUH� 5HJLPHQW� WDNHQ� MXVW� EHIRUH� KH� GLHG�� 6KH� RIIHUHG� WR�VHQG�LW�WR�WKH�/RGJHV�DQG�WKH\�JUDFLRXVO\�DFFHSWHG�WKH�RIIHU��2Q� 'HFHPEHU� �UG�� ������ 5D\PRQG�� FRPPXQLFDWLQJ� WKURXJK� 0UV��/HRQDUG
V�PHGLXPVKLS��JDYH�D�FRPSOHWH�GHVFULSWLRQ�RI� WKLV�SKRWRJUDSK�WKDW� QHLWKHU� WKH� PHGLXP� QRU� WKH� /RGJHV� KDG� \HW� VHHQ�� +H� GHVFULEHG�KLPVHOI�DV� VLWWLQJ�RQ� WKH�JURXQG��ZLWK�D� IHOORZ�RIILFHU�SODFLQJ�KLV�KDQG�



��RQ�5D\PRQG
V VKRXOGHU� 2Q�'HFHPEHU����������WKH�SKRWRJUDSK�DUULYHG�DQG� FRUUHVSRQGHG�ZLWK� WKH� GHVFULSWLRQ�JLYHQ�E\�5D\PRQG� WKURXJK� WKH�PHGLXP� IRXU� GD\V� HDUOLHU�� LQ� HYHU\� GHWDLO��0DQ\� RWKHU�PHVVDJHV� FDPH�IRUZDUG�IURP�5D\PRQG��DOO�RI�ZKLFK�ZHUH�YHU\�HYLGHQWLDO�WR�6LU�2OLYHU�DQG�/DG\�/RGJH��$OO�RI� WKLV� ILUVW�KDQG� WHVWLPRQ\�E\�DQ�DVWXWH� VFLHQWLVW�ZDV�SXEOLVKHG�LQ�6LU�2OLYHU�/RGJH¶V������ERRN�5D\PRQG�RU�/LIH�$IWHU�'HDWK�
,W�ZDV�ZHOO�NQRZQ�WKDW�$EUDKDP�/LQFROQ DWWHQGHG�VpDQFHV�LQ�WKH�:KLWH�+RXVH�GXULQJ�WKH�$PHULFDQ�&LYLO�:DU�DQG�ZDV�OHFWXUHG�E\�D�VSLULW�EHLQJ�WKURXJK� DQ� HQWUDQFHG� PHGLXP� RQ� WKH� QHFHVVLW\� RI� IUHHLQJ� WKH� VODYHV��6WHPPDQ���������������
7KH�%ULWLVK�UR\DOV
4XHHQ�9LFWRULD��DOWKRXJK�QRPLQDOO\�WKH�KHDG�RI�WKH�&KXUFK�RI�(QJODQG��IRU� \HDUV� FRPPXQLFDWHG� ZLWK� KHU� GHFHDVHG� KXVEDQG� WKURXJK� -RKQ�%URZQ�� D� WUDQFH� PHGLXP�� ZKRP� VKH� KDG� LQVWDOOHG� LQ� KHU� FDVWOH�� 6KH�EURXJKW� DOO� KHU� FKLOGUHQ� XS� DV VSLULWXDOLVWV��7KH�SUHVHQW�4XHHQ�0RWKHURIWHQ� XVHG� WKH� VHUYLFHV� RI� WKH� PHGLXP� /LOOLDQ� %DLOH\� WR� FRPPXQLFDWH�ZLWK�KHU�ODWH�KXVEDQG��.LQJ�*HRUJH�9,��
:LQVWRQ�&KXUFKLOO
6LU�:LQVWRQ�&KXUFKLOO ZDV�D�FORVH� IULHQG�RI� WKH�PHGLXP�%HUWKD�+DUULVGXULQJ�:RUOG�:DU�,,���%HUWKD�+DUULV�KDG�PDQ\�6XQGD\�HYHQLQJ�YLVLWV�WR�1XPEHU����'RZQLQJ�6WUHHW�GXULQJ�WKH�ZDU�DQG�SUHGLFWHG�3HDUO�+DUERU�VL[�PRQWKV�LQ�DGYDQFH�RI�WKH�DWWDFN��0HHN������������*HQHUDO�&KDUOHV�'H�*DXOOH DOVR�FRQVXOWHG�KHU�UHJXODUO\�ZKLOH�KH�ZDV�LQ�(QJODQG�GXULQJ�::,,�DIWHU�EHLQJ�LQWURGXFHG�WR�KHU�E\�&KXUFKLOO��0HHN������������+H�ZDV� DSSDOOHG� ZKHQ� PDWHULDOL]DWLRQ� PHGLXP� +HOHQ� 'XQFDQ� ZDV�LPSULVRQHG�GXULQJ�ZRUOG�ZDU�,,�DQG�YLVLWHG�KHU�LQ�MDLO�SURPLVLQJ�WR�PDNH�PHGLXPVKLS�OHJDO�DV�VRRQ�DV�KH�FRXOG��VHH�&KDSWHU����RI�WKLV�ERRN�IRU�PRUH�GHWDLOV��



��6pDQFHV�LQ�WKH�9DWLFDQ
$QG�� DFFRUGLQJ� WR� $UWKXU� )LQGOD\�� VpDQFHV� KDYH� EHHQ� KHOG� LQ� WKH�9DWLFDQ��,Q�/RRNLQJ�%DFN �������KH�UHFRXQWV�KRZ�LQ�5RPH�LQ������KH�DGGUHVVHG�D� ODUJH�DXGLHQFH�WKDW� LQFOXGHG�VHYHUDO�KLJK�GLJQLWDULHV�RI� WKH�&KXUFK�� $IWHU� WKH� PHHWLQJ� KH� FODLPV� KH� ZDV� WROG� E\� D� FDUGLQDO� WKDW�VpDQFHV�ZHUH�KHOG�LQ�WKH�9DWLFDQ�EXW�WKDW�3RSH�3LXV�;, ZDV�D�EDG�VLWWHU�DQG�PXFK�EHWWHU�UHVXOWV�ZHUH�REWDLQHG�ZKHQ�KH�ZDV�QRW�SUHVHQW��)LQGOD\������������
$� KDQGIXO� RI� PHGLXPV� KDYH� FR�RSHUDWHG� ZLWK� RIWHQ�KRVWLOH� SV\FKLF�UHVHDUFKHUV�WR�GHPRQVWUDWH�WKHLU�JLIWV��6RPHWLPHV�WKLV�KDV�EHHQ�DW�JUHDW�SHUVRQDO� FRVW� VLQFH� PHGLXPV� DUH�� E\� GHILQLWLRQ�� SHRSOH� RI� KLJKO\�GHYHORSHG�VHQVLWLYLW\��
$V�ZDV�PHQWLRQHG�DERYH��WKH�&KXUFK�RI�(QJODQG�FRQGXFWHG�D�WZR�\HDU�VWXG\�RI�PHGLXPVKLS�LQ�%ULWDLQ�LQ�WKH�����V��,WV�RIILFLDOV�VDW�ZLWK�VRPH�RI� WKH� EHVW�PHGLXPV� DYDLODEOH� DQG� FRQFOXGHG� WKDW� WKHUH�ZDV� DEXQGDQW�HYLGHQFH�WKDW�JRRG�VSLULWV�FRXOG�EH�FRQWDFWHG�WKURXJK�PHGLXPVKLS�DQG�WUXH�JXLGDQFH�UHFHLYHG���
8QLYHUVLW\�RI�$UL]RQD�VWXG\�RQ�PHGLXPV
5HFHQWO\�D�GHWDLOHG�LQYHVWLJDWLRQ�RI�WKH�JHQXLQHQHVV�RI�PHGLXPVKLS�ZDV�FDUULHG�RXW�E\�3URIHVVRU�*DU\�6FKZDUW] DQG�FROOHDJXHV�DW�WKH�8QLYHUVLW\�RI� $UL]RQD �6FKZDUW]� ������� 8VLQJ� ZHOO� NQRZQ� PHGLXPV� *HRUJH�$QGHUVRQ�DQG�-RKQ�(GZDUG�DQG�OHVVHU�NQRZQ�PHGLXPV�6��1RUWKURS��/��&DPSEHOO�DQG�$��*HKPDQ�GRLQJ�GRXEOH�EOLQG�VWXGLHV�WKH\�IRXQG�WKDW�WKH�PHGLXPV� ZHUH� YHU\� DFFXUDWH�� WR� D� GHJUHH� IDU� LQ� H[FHVV� RI� FKDQFH��)DFWRUV�RI�IUDXG��HUURU�DQG�VWDWLVWLFDO�FRLQFLGHQFH�ZHUH�UXOHG�RXW��



�����/HRQRUH�3LSHU��D�PRVW�SRZHUI XO�$PHULFDQ�PHGLXP

,� VKDOO� QRW� FRPPLW� WKH� IDVKLRQDEOH� VWXSLGLW\� RI� UHJDUGLQJ� HYHU\WKLQJ� ,� FDQQRW�H[SODLQ�DV�D�IUDXG�
 &��*��-XQJ

2QH� RI� WKH� PRVW� VSHFWDFXODU� DQG� RXWVWDQGLQJ�PHQWDO�PHGLXPV�ZKR�HYHU�OLYHG�ZDV�WKH�$PHULFDQ�0UV�� /HRQRUH� 3LSHU IURP� %RVWRQ�� 1R� RQH�� QRW�HYHQ� WKH� PRVW� KDUGFRUH� FORVHG�PLQGHG� VNHSWLF��DIWHU LQYHVWLJDWLQJ�KHU�PHGLXPVKLS�HYHU� VXJJHVWHG�IUDXG��
6KH� ZRXOG� JR� LQWR� D� WUDQFH�� WKHQ� D� FRQWURO²DQ�LQWHOOLJHQFH� IURP� WKH� DIWHUOLIH� E\� WKH� QDPH� RI� 'U�3KLQXLW²ZRXOG� WDNH� RYHU� DQG� VWDUW� WR� JLYH� D� JUHDW� GHDO� RI� DFFXUDWH�LQIRUPDWLRQ�DQG�PHVVDJHV�IURP�WKRVH�ZKR�KDG�SDVVHG�RQ�

-XVW� RQH� H[DPSOH� IURP� WKH� PDQ\� WKRXVDQGV� RI� H[DPSOHV� RYHU� PDQ\�GHFDGHV� ZKHUH� 0UV�� 3LSHU� ZDV� GHDGO\� DFFXUDWH� LQ� KHU� PHQWDO�PHGLXPVKLS�ZDV�ZKHQ�WKH�5HY��DQG�0UV��6�:��6XWWRQ�SDUWLFLSDWHG�LQ�D�VpDQFH� LQ� ������ 7KH� 6XWWRQV�� DFFRUGLQJ� WR� 5LFKDUG�+RGJVRQ
V� UHSRUW��ZHUH�KLJKO\� LQWHOOLJHQW�SHRSOH��7KH\�SDUWLFLSDWHG�LQ�D�VpDQFH�ZLWK�0UV��3LSHU�WR�VHH�LI�WKH\�FRXOG�FRQWDFW�WKHLU�OLWWOH�JLUO�ZKR�KDG�UHFHQWO\�GLHG�+RGJVRQ�VXSSOLHG�D�VWHQRJUDSKHU�VR�WKDW�ZKDW�ZDV�VWDWHG�WKURXJK�0UV��3LSHU� DERXW� WKH� 6XWWRQV
� OLWWOH� JLUO� LV� QRZ� KHOG� LQ� WKH� DUFKLYHV� RI� WKH�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK �VHH�3URFHHGLQJV ����������������
0UV��3LSHU�ZDV�DEOH� WR�HVWDEOLVK�FRQWDFW�EHWZHHQ WKH�6XWWRQV�DQG�WKHLU�YHU\� PXFK�ORYHG� OLWWOH� JLUO� IURP� WKH� DIWHUOLIH�� 7KH� LQIRUPDWLRQ� OHIW� QR�GRXEW�ZKDWVRHYHU� WKDW� WKH� OLWWOH� JLUO�ZDV� DFWXDOO\� FRPPXQLFDWLQJ� IURP�WKH�DIWHUOLIH�ZLWK�KHU�PRWKHU�DQG�IDWKHU�VWLOO�OLYLQJ�RQ�WKH�HDUWKSODQH��
6KH� FRQILUPHG� WKDW� VKH� XVHG� WR� ELWH� EXWWRQV�� 6KH� LGHQWLILHG� KHU�8QFOH�)UDQN� DQG� D� IULHQG�ZKR�KDG� GLHG�ZLWK�D� WXPRU�DQG�PDGH� UHIHUHQFH� WR�
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,�DP�KDSS\����FU\�IRU�PH�QR�PRUH
�
2QH� YHU\� LPSRUWDQW� VNLOO�0UV�� 3LSHU�ZDV� WR� GHYHORS�ZDV� WKH�DELOLW\� WR�KDYH�WZR�LQWHOOLJHQFHV�FRPPXQLFDWLQJ�WKURXJK�KHU�DW�WKH�VDPH�WLPH��$Q�LQYHVWLJDWRU� IURP� WKH� 6RFLHW\� IRU� 3V\FKLFDO� 5HVHDUFK �635�� 5LFKDUG�+RGJVRQ�� VWDWHG� LQ�RQH�RI�KLV�UHSRUWV� WR� WKH�635�WKDW�KH�ZLWQHVVHG�DQ�LQWHOOLJHQFH� IURP� WKH� DIWHUOLIH� FRPPXQLFDWLQJ� WKURXJK�0UV�� 3LSHU� WR� D�VLWWHU�ZKLOH�0UV��3LSHU�ZDV�XQFRQVFLRXV�DQG�DW�WKH�VDPH�WLPH�KHU�KDQG�ZDV� ZULWLQJ� D� WRWDOO\� GLIIHUHQW� PHVVDJH� DERXW� D� GLIIHUHQW� VXEMHFW� WR�+RGJVRQ�KLPVHOI�
6NHSWLFV�FRQYHUWHG
,QLWLDOO\�� WKHUH� KDG� EHHQ� D� JUHDW� GHDO� RI� FULWLFLVP�DQG�VNHSWLFLVP�DERXW�0UV�� 3LSHU
V�PHGLXPVKLS��%XW�ZKHQ� WKH� LQIRUPDWLRQ� DQG� WKH�PHVVDJHV�IURP� WKH� DIWHUOLIH� ZHUH� VR� FRQVLVWHQWO\� DFFXUDWH� RYHU� VR� PDQ\� \HDUV��HYHQWXDOO\�HYHQ�WKH�VHFRQG�PRVW�VNHSWLFDO�PHPEHU�RI�WKH�635��5LFKDUG�+RGJVRQ��IRUPDOO\�FRQFHGHG�WKDW�0UV��3LSHU
V�PHGLXPVKLS�ZDV�JHQXLQH�DQG� KH� DFNQRZOHGJHG� WKDW� WKH� LQIRUPDWLRQ� ZDV� FRPLQJ� IURP�LQWHOOLJHQFHV�LQ�WKH DIWHUOLIH�
5LFKDUG�+RGJVRQ�KDG�EHHQ�H[SHFWHG�E\�WKH�635�OHDGHUVKLS�WR�GLVFUHGLW�0UV��3LSHU�DV�KH�KDG�WULHG�WR�GLVFUHGLW�DOO�HVWDEOLVKHG�PHGLXPV��LQFOXGLQJ�0DGDP�%ODYDWVN\ DQG�(XVDSLD�3DOODGLQR��+H�KDG EHHQ�HVSHFLDOO\�FKRVHQ�E\�WKH�635�DQG�VHQW� WR� LQYHVWLJDWH�0UV��3LSHU
V�PHGLXPVKLS�LQ� LWV�YHU\�HDUO\�VWDJHV��%HIRUH�KH�ZHQW�WR�LQYHVWLJDWH�0UV��3LSHU�KH�VWDWHG�WKDW�KH�ZDV�JRLQJ�WR�VKRZ�KRZ�VKH�ZDV�DEOH�WR�XVH�WULFNV�VR�VXFFHVVIXOO\��RU�LQ�KLV� RZQ� ZRUGV�� KRZ�0UV�� 3LSHU� REWDLQHG� LQIRUPDWLRQ�� 
SUHYLRXVO\� E\�RUGLQDU\�PHDQV��VXFK�DV�LQTXLULHV�E\�FRQIHGHUDWHV
���



��)XOO\�LQYHVWLJDWHG
+RGJVRQ� ZDV� GHWHUPLQHG� WR� H[SRVH� 0UV�� 3LSHU�� +H� HQJDJHG� SULYDWH�LQYHVWLJDWRUV� WR� IROORZ� KHU�� WR� UHSRUW� RQ� ZKRP� VKH� PHW� RXWVLGH� KHU�KRPH��WR�LQWHUFHSW�KHU�PDLO��WR�LQYLWH�QHJDWLYH�
GXPP\
�VLWWHUV�XQNQRZQ�WR� DQ\RQH� WR� KHU� VLWWLQJV� DQG� WR� GR� HYHU\WKLQJ� SRVVLEOH� WR� SURYH� WKDW�0UV��3LSHU�ZDV�QRW�D�JHQXLQH�PHGLXP��
'HVSLWH� DOO� WKH� RSSRVLWLRQ� DQG� DOO� WKH� REVWUXFWLRQ� DQG� FRQWUROV�� WKH�LQFUHGLEO\�DFFXUDWH� LQIRUPDWLRQ�NHSW�SRXULQJ�WKURXJK�0UV��3LSHU��7KHQ�+RGJVRQ�VWDUWHG�WR�DUJXH�WKDW�KHU�FRQWURO��'U�3KLQXLW��ZDV�D�
VSOLW�RII�
�SRUWLRQ�RI�0UV��3LSHU
V�PLQG��,W�ZDV�DUJXHG�WKDW�VLQFH�'U�3KLQXLW�FRXOG�QRW� LGHQWLI\�ZKR�KH�ZDV�ZKHQ�KH�OLYHG�LQ� WKLV�GLPHQVLRQ��KH�FRXOG�QRW�EH� UHDO�� 2U� WKDW� EHFDXVH� KH� FRXOG� QRW� DQVZHU� FHUWDLQ� TXHVWLRQV� RQ�SKLORVRSK\� WKHQ�KH� UHDOO\�GLG�QRW�H[LVW��2U�WKDW� WHOHSDWK\�H[SODLQHG�DOO��7KH�LPSXWDWLRQ�RI� WKHVH�DUJXPHQWV�RI�FRXUVH�LV�WR�FRPSOHWHO\�GHQ\�WKH�H[LVWHQFH�RI�WKH�DIWHUOLIH��
+RGJVRQ¶V�OLPLWDWLRQV
&OHDUO\�� +RGJVRQ
V� REMHFWLRQV� ZHUH� QRW� WHFKQLFDOO\� YDOLG�� :ULWHUV� RQ�SV\FKLF� SKHQRPHQD�� HYHQ� FRQWHPSRUDU\� ZULWHUV�� KDYH� EHHQ� WRR�HQWKXVLDVWLF� WR� ZULWH� IDYRUDEO\� DERXW� ZKDW� +RGJVRQ� FODLPHG� DERXW�PHGLXPV��%XW�WKHVH�ZULWHUV�UHSHDWHGO\�
� IDLOHG�WR�VKRZ�WKDW�KH�ZDV�XQGHU�D�JUHDW�GHDO�RI�SUHVVXUH�IURP�WKH�OHDGHUVKLS�RI�WKH�635�WR�ILQG�DJDLQVW PHGLXPV
�� IDLOHG� WR� VKRZ� WKDW� +RGJVRQ
V� SUHVXPSWLRQ� RI� IUDXG ZDV� D�GHOLEHUDWHO\� XQFRQWUROOHG� H[WUDQHRXV� QHJDWLYH� DQG� LQWHUYHQLQJ��YDULDEOH�
�� IDLOHG� WR� VKRZ� WKDW� WKH�RQXV VKLIWHG� RQWR�+RGJVRQ� WR� WHFKQLFDOO\�UHEXW�WKH�HYLGHQFH�SURGXFHG�E\�0UV��3LSHU�DERXW��WKH�DIWHUOLIH



��� IDLOHG� WR� FULWLFL]H� +RGJVRQ� IRU� QRW� XVLQJ� VFLHQFH� WR� UHMHFW� WKH�DIWHUOLIH
� IDLOHG� WR� VKRZ� WKDW� KH� ZDV� QRW� VHQVLWLYH� WR QRU� GLG� KH� KDYH� WKH�HVVHQWLDO� SV\FKLF� NQRZOHGJH� WR� SURSHUO\� DGPLQLVWHU� � YDOLGLW\� � DQG�UHOLDELOLW\ WHVWV�

,Q�KLV�LQLWLDO�REMHFWLRQV��+RGJVRQ�KLPVHOI�IDLOHG�WR�VKRZ�WKDW�
� KLV�FODLP�DERXW�WHOHSDWK\�ZDV�D�YDOLG�FODLP
� 0UV��3LSHU�KDG�WKH�FRPSHWHQFH�WR�UHDG�RWKHU�SHRSOH
V�PLQGV
� 0UV��3LSHU�FRXOG�UHDG�PLQGV�ZKLOH�XQFRQVFLRXV DW�D�VpDQFH
� 0UV�� 3LSHU
V� WHOHSDWK\� H[WHQGHG� WR� WKRVH� ZKR� ZHUH� KXQGUHGV� RI�PLOHV�DZD\�IURP�WKH�VpDQFH�ZKLOH�VKH�ZDV�XQFRQVFLRXV
� WKH� DFFXUDWH� LQIRUPDWLRQ�ZDV�QRW�FRPLQJ� IURP� LQWHOOLJHQFHV� IURP�WKH�DIWHUOLIH
� WKH�LQIRUPDWLRQ�ZDV�EHLQJ�WUDQVPLWWHG�GLUHFWO\�IURP�D�VSOLW�PLQG�

7KHUH�LV�QR�HVFDSLQJ�WKH�LVVXH�RI�ZKR�KDG�WKH�WHFKQLFDO�EXUGHQ�RI�SURRI��7KH� RQXV� FOHDUO\� ZDV� RQ� +RGJVRQ� WR� SURYH� WKDW� KLV� REMHFWLRQV� ZHUH�YDOLG��%XW�KH�GLG�QRW�SURYH�DQ\WKLQJ��+H�MXVW�VDLG�ZRUGV�WR�WKH�HIIHFW�

���� ,� FDQ
W� SURYH� DQ\WKLQJ� DW� DOO� ���� ,� FDQ
W� SURYH� IUDXG�� ,� FDQ
W� SURYH�FKHDWLQJ�� ,�FDQ
W�SURYH� WULFNHU\�DJDLQVW�0UV��3LSHU�EXW� WUXVW�PH��GRQ¶W�EHOLHYH� DQ\ERG\� HOVH� H[FHSW�PH�� MXVW�EHOLHYH�PH�EHFDXVH�RQO\� ,�KDYH�WKH�WUXWK�DERXW�WKHVH�WKLQJV�EXW�QR�RQH�HOVH�KDV¶�

7KDW� NLQG� RI� SHUVRQDO�� LQWHQWLRQDOO\� SUHMXGLFLDO�� XQVXEVWDQWLDWHG�GRJPDWLF�FODLP�ZDV�QRW� WKH�SURIHVVLRQDO�ZD\�WR�SUHVHQW�UHEXWWDOV�WKHQ��QRU�LV�LW�WRGD\�



��:H�NQRZ�WKDW�VXEVHTXHQWO\�+RGJVRQ�ZDV�WR�VZDOORZ�KLV�REMHFWLRQV��KLV�UHMHFWLRQV��KLV�DUURJDQFH��KLV�LQWUDQVLJHQFH�DJDLQVW�WKH�DFFHSWDQFH�RI�SV\FKLF�SKHQRPHQD�DQG�WR�UHOXFWDQWO\�FRQIHVV�WKDW�VSLULW�FRPPXQLFDWLRQ�ZDV� WKH� RQO\� H[SODQDWLRQ� IRU� WKH� FRQVLVWHQWO\� DFFXUDWH� LQIRUPDWLRQ� KH�DQG�RWKHUV UHFHLYHG�
,W�ZDV�UHDOO\�PRVW�DEVXUG�IRU�WKHVH�635�LQYHVWLJDWRUV��DIWHU�FRQWLQXRXVO\�UHFHLYLQJ� EULOOLDQW� DQG� GHDGO\� DFFXUDWH� LQIRUPDWLRQ� DERXW� KXQGUHGV� RI�GLIIHUHQW� WKLQJV�� WR� FODLP� WKDW� LW� ZDV� QRW� SRVVLEOH� IRU� DQ� DIWHUOLIH�LQWHOOLJHQFH�WR�EH�JXLGLQJ�0UV� 3LSHU�
7KH�VLWXDWLRQ�DURVH�WKDW�D�JUHDW�QXPEHU�RI�SHRSOH�DFFHSWHG�0UV��3LSHU
V�DIWHUOLIH� HYLGHQFH� EHFDXVH� WKH\� UHFHLYHG� DFFXUDWH� LQIRUPDWLRQ� EXW� WKH�FORVHG�PLQGHG�VNHSWLFDO�OHDGHUVKLS�RI�WKH�635�GLGQ
W��7KHLU�VWUDWHJ\�ZDV�WKDW�LI�WKH\�FRXOG�GLVFUHGLW�DQG GHVWUR\�0UV��3LSHU
V�FRQWURO�3KLQXLW��WKH\�ZRXOG�GHVWUR\�DQ\�QRWLRQ�WKDW�DQ\RQH�IURP�WKH�DIWHUOLIH�ZDV�LQYROYHG�DW�DOO��
,W�PXVW�EH�WHOHSDWK\�
:KHQ� WKH� FORVHG�PLQGHG� VNHSWLFV� IDLOHG� WR� GLVFUHGLW�0UV�� 3LSHU�� WKHLU�QHZ�DWWDFN�ZDV�WKDW�0UV��3LSHU��ZKLOH�LQ WUDQFH²WKDW�LV��ZKLOH�VKH�ZDV�WRWDOO\� XQFRQVFLRXV�ZDV� UHDGLQJ� WKH�PLQGV�RI� WKRVH�ZKR�ZHUH�DW� WKH�VpDQFH�DQG�WKH�PLQGV�RI�RWKHUV�ZKR�ZHUH�KXQGUHGV�RI�PLOHV�DZD\�IURP�ZKHUH� WKH� VpDQFH� ZDV� WDNLQJ� SODFH�� 7KHUH� LV� VRPHWKLQJ� PRVW� EL]DUUH�ZKHQ� WKH� OHDGLQJ� VNHSWLFV� RI� WKH�6RFLHW\� IRU� 3V\FKLFDO�5HVHDUFK²OLNH�+RGJVRQ� LQLWLDOO\�� DQG� )UDQN� 3RGPRUH�ZKR� KDG� QHYHU� DFFHSWHG�WHOHSDWK\� WXUQHG� DURXQG� DQG� FODLPHG� 
LW� PXVW� EH� WHOHSDWK\�
� ZKHQ� WKH�HYLGHQFH� 0UV�� 3LSHU� ZDV� SURYLGLQJ� IRU� WKH� DIWHUOLIH� ZDV� REMHFWLYH��VFLHQWLILF��IRROSURRI�DQG�DEVROXWH��
)RU�PRUH�WKDQ�RQH�KXQGUHG�\HDUV��DQG�XQWLO�WKLV�YHU\�GD\��WKH�OHDGHUV�RI�WKH� 6RFLHW\� IRU� 3V\FKLFDO� 5HVHDUFK� GHQLHG� WKDW� WHOHSDWK\� RU� DQ\WKLQJ�SV\FKLF� H[LVWV�� � 7KH\� HYHQ� UHMHFWHG� H[SHULPHQWV� FDUULHG� RXW� XQGHU� WKH�DXVSLFHV� RI� WKHLU� RZQ� PHPEHUV� ZKHUH� WKH� SUREDELOLW\� RI� WKH� UHVXOW�
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V�WHOHSDWK\�WKH�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK¶V SV\FKLF�DVVHVVRUV�DSSO\�DQ�LQFRQVLVWHQW�VWDQGDUG��
7KH� IDFWV� DERXW� 0UV�� 3LSHU� DUH� QRW� LQ� GLVSXWH�� 'LIIHUHQW� DXWKRUV�DFNQRZOHGJH� WKDW� 'U� 3KLQXLW� ZDV� KHU� ILUVW� FRQWURO�� %XW� WKHQ� RQH� RI�+RGJVRQ
V�RZQ�IULHQGV��*HRUJH�3HOOHZ�GLHG�VXGGHQO\�DQG�KH�WRRN�RYHU�IURP� 'U� 3KLQXLW�� PDQLIHVWLQJ� WKURXJK� 0UV�� 3LSHU� ZKHQ� VKH� ZDV� LQ�WUDQFH��+RGJVRQ�ZDV� QRZ� LQ� D� XQLTXH� SRVLWLRQ� WR� DVN� KLV� GHDG� IULHQG�WKRXVDQGV� RI� TXHVWLRQV� DERXW� WKHLU� UHODWLRQVKLS�� 2YHU� WKH� \HDUV� 0UV��3LSHU²RU� PRUH� FRUUHFWO\� *HRUJH� 3HOOHZ� VSHDNLQJ� WKURXJK� KHU²DQVZHUHG�KLV�WKRXVDQGV�RI�TXHVWLRQV�FRUUHFWO\��
$Q�LQFUHGLEOH�WHVW�
2YHU�VHYHUDO�PRQWKV�+RGJVRQ�LQWURGXFHG�RYHU�����VLWWHUV DW�VpDQFHV�WR�WKH� HQWUDQFHG� 0UV�� 3LSHU�� 7KLUW\� RI� WKHVH� KDG� NQRZQ� *HRUJH� 3HOOHZ�ZKLOH�KH�ZDV�DOLYH�WKH�RWKHUV�KDG�QHYHU�PHW�KLP��*HRUJH�3HOOHZ�ZDV�DEOH�WR�FRUUHFWO\�LGHQWLI\�DOO�RI�WKH�VLWWHUV�ZKRP�KH�KDG�NQRZQ��0RVW�RI�WKHP� VDW� DQG� WDONHG� DQG� UHPLQLVFHG� ZLWK� *HRUJH� 3HOOHZ�� VSHDNLQJ�WKURXJK� 0UV�� 3LSHU�� DV� LI� KH� KLPVHOI� ZDV� WKHUH� LQ� WKH� IOHVK�� +LV� RQO\�PLVWDNH�ZDV�WR�IDLO�WR�LGHQWLI\�D�SHUVRQ�ZKRP�KH�KDG�QRW�PHW�VLQFH�WKH�SHUVRQ�ZDV�D�YHU\�VPDOO�JLUO��
7KHVH� PHHWLQJV� ZHUH� VR� DEVROXWHO\� LPSUHVVLYH� WKDW� 5LFKDUG� +RGJVRQ�ZURWH� KLV� UHSRUW� H[SODLQLQJ� LQ� GHWDLO� ZK\� KH�ZDV�ZURQJ� LQ� KLV� HDUOLHU�UHSRUWV�DQG�WKDW�QRZ�KH�KDG�LUUHWULHYDEO\�DFFHSWHG�WKH�H[LVWHQFH�RI�WKH�



��DIWHUOLIH��+H�FODLPHG�WKDW�KH�KDG�FRPPXQLFDWHG�ZLWK�LQWHOOLJHQFHV�IURP�WKH�DIWHUOLIH�DQG�KH�FRXOGQ
W�ZDLW�WR�JHW�WKHUH�KLPVHOI�
:KDW�GLG�+RGJVRQ�DGPLW�DERXW�0UV��3LSHU
V�PHGLXPVKLS"
5LFKDUG� +RGJVRQ
V� KDUG�FRUH� VNHSWLFLVP� KDG� OHG� KLP� WR� FRPPLWWLQJ�VRPH�RI�WKH�PRVW�KRUULILF�EOXQGHUV�LQ�SV\FKLF�KLVWRU\��%XW�WKH\�FDPH�WR�DQ�HQG�ZLWK�0UV��3LSHU��+H�YHULILHG�WKH�H[LVWHQFH�RI�WKH�DIWHUOLIH�VD\LQJ�

���DW� WKH� SUHVHQW� WLPH� ,� FDQQRW� SURIHVV� WR� KDYH� DQ\�GRXEW� EXW� WKDW� WKH�FKLHI� 
FRPPXQLFDWRUV
� WR�ZKRP�,�KDYH�UHIHUUHG�LQ�WKH�IRUHJRLQJ�SDJHV��DUH� YHULWDEO\� WKH� SHUVRQDOLWLHV� WKDW� WKH\� FODLP� WR� EH�� WKDW� WKH\� KDYH�VXUYLYHG� WKH� FKDQJH� ZH� FDOO� GHDWK�� DQG� WKDW� WKH\� KDYH� GLUHFWO\�FRPPXQLFDWHG� ZLWK� XV� ZKRP� ZH� FDOO� OLYLQJ�� WKURXJK� 0UV�� 3LSHU
V�HQWUDQFHG�RUJDQLVP��635�3URFHHGLQJV�9RO�����������+�����
7KLV�ZDV� TXLWH� DPD]LQJ��+HUH�ZDV� VRPHRQH�ZKRVH�HDUOLHU� LPPDWXULW\��UHODWLYH� LQFRPSHWHQFH� DQG� LQH[SHULHQFH� KDG� KHOSHG� WR� GHVWUR\� WKH�FUHGLELOLW\�RI�WZR�LQWHUQDWLRQDO�PHGLXPV�ZKRP�KH�GLG�QRW�WDNH�WKH�WLPH�WR�IXOO\�LQYHVWLJDWH��:KHQ�KH�GLG�LQYHVWLJDWH�0UV��3LSHU�KH�DFFHSWHG�WKH�DIWHUOLIH� EHFDXVH� WKH� FRQVLVWHQWO\� DFFXUDWH� HYLGHQFH� RYHU� WKH�\HDUV� MXVW�ZRXOG�QRW�JR�DZD\��+RGJVRQ�ZDV�GHIHDWHG�E\�D�PHQWDO�PHGLXP�DQG�KH�NQHZ�LW�
0UV��3LSHU�� WKH�EULOOLDQW�JLIWHG�$PHULFDQ�PHGLXP�UHSHDWHGO\�ZRQ�RWKHU�EDWWOHV� DJDLQVW� FORVHG�PLQGHG��PDQ\� WLPHV� GLVKRQHVW�QHJDWLYH� VNHSWLFV��+LVWRU\� UHFRUGV� WKLV� PRVW� H[FLWLQJ� YLFWRU\� RI� JHQXLQH�� SV\FKLF�PHGLXPVKLS�FRPPXQLFDWLQJ�ZLWK�LQWHOOLJHQFHV�IURP�WKH�DIWHUOLIH��
*LDQWV�RI�VFLHQFH�KXPEOHG
6RPH� RI� WKH� PRVW� HPLQHQW� VFLHQWLVWV� DQG� VFKRODUV� DIWHU� VFLHQWLILFDOO\�LQYHVWLJDWLQJ�0UV��3LSHU
V�PHGLXPVKLS�XQDQLPRXVO\�DJUHHG� LQ�DEVROXWH��XQTXDOLILHG� WHUPV� WKDW� 0UV�� 3LSHU�� KDG� SURYHG� WKH� H[LVWHQFH� RI� WKH�DIWHUOLIH�� 7KHVH� TXRWHV� DUH� WDNHQ� IURP� 1REHO� 3UL]H� ZLQQHU� 3URIHVVRU�
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0HVVDJHV�ZHUH� JLYHQ� WR�PH� DQG� FHUWDLQ� FLUFXPVWDQFHV� LQGLFDWHG�ZLWK�ZKLFK�LW�ZDV�LPSRVVLEOH�WKDW�0UV��3LSHU�VKRXOG�EH�DFTXDLQWHG��5LFKHW������������
6LU�2OLYHU�/RGJH��RQH�RI�WKH�PRVW�GLVWLQJXLVKHG�VFLHQWLVWV�WKLV�ZRUOG�KDV�HYHU�VHHQ��VWDWHG��

,� KDYH�DVVXUHG�P\VHOI� WKDW�PXFK�RI� WKH� LQIRUPDWLRQ�VXSSOLHG�E\�0UV��3LSHU� GXULQJ� WUDQFH� KDV� QRW� EHHQ� DFTXLUHG� E\� RUGLQDU\� HYHU\� GD\�PHWKRGV� DQG�SUHFOXGHV� WKH�XVH�RI� WKH�QRUPDO�VHQVH�FKDQQHOV� � �5LFKHW������������
3URIHVVRU� :LOOLDP� -DPHV IURP� WKH� 8QLWHG� 6WDWHV�� LQLWLDOO\� D� KDUGFRUH�VNHSWLF� DQG� RQH� RI� WKH�PRVW� LQVSLUDWLRQDO� DQG� LQWHOOHFWXDO� JLDQWV� RI� KLV�WLPH��DGPLWWHG�

,� DP� DEVROXWHO\� FHUWDLQ� WKDW�0UV�� 3LSHU�� LQ� D� VWDWH� RI� WUDQFH�� NQRZV�WKLQJV� RI� ZKLFK� LW� LV� LPSRVVLEOH� WKDW� VKH� VKRXOG� KDYH� KDG� DQ\�NQRZOHGJH�LQ�WKH�ZDNLQJ�VWDWH���5LFKHW������������
3URIHVVRU� +\VORS IURP� WKH� 8QLWHG� 6WDWHV�� D� PRVW� REGXUDWH� FORVHG�PLQGHG� VNHSWLF� ZKR� IRU� PDQ\� \HDUV� GLVVHPLQDWHG� PXFK� DQWL�SV\FKLF�SURSDJDQGD�� HYHQWXDOO\� FRQFHGHG� WR� WKH� JHQXLQHQHVV� RI� 0UV�� 3LSHU
V�PHGLXPVKLS�� +H�� OLNH� +RGJVRQ� FRQYHUWHG� WR� WKH� DFFHSWDQFH� RI� WKH�DIWHUOLIH�



��$�IDVFLQDWLQJ�SRVW�VFULSW
$� PRVW� LQWHUHVWLQJ� LQFLGHQW� IROORZHG� +RGJVRQ
V� DFFHSWDQFH� RI� WKH�DIWHUOLIH�� 2QH� GD\� LPPHGLDWHO\� DIWHU� SOD\LQJ� VSRUW�� +RGJVRQ PHW�ZLWK�XQH[SHFWHG�GHDWK�DW� WKH�UHODWLYHO\�HDUO\�DJH�RI�����6RRQ�DIWHUZDUGV��KH�WRRN�RYHU�IURP�*HRUJH�3HOOHZ�DV�WKH�DIWHUOLIH�FRQWURO�RI�0UV��3LSHU��+H�UHODWHG� PXFK� LQIRUPDWLRQ� DERXW� WKH� DIWHUOLIH� EXW� WR� KLV� DPD]HPHQW� KH�IRXQG�VRPH�SHRSOH�QRW�DFFHSWLQJ� WKDW�KH�ZDV�+RGJVRQ�DV�KH�FODLPHG��3URIHVVRU� -DPHV� VDLG�� 
<HV� PD\EH� LW� LV� +RGJVRQ� WUDQVPLWWLQJ� WKLV�LQIRUPDWLRQ��EXW�,
P�QRW�VR�VXUH¶��
$JDLQ�+RGJVRQ� VKRZHG� KLV� OLPLWDWLRQV� DQG� KLV� ODFN� RI� WDOHQW� DQG�ZDV�RQO\� DEOH� WR� H[SORGH LQ� IUXVWUDWLRQ�� 
,I� ,
P� QRW� 5LFKDUG�+RGJVRQ� WKHQ�5LFKDUG�+RGJVRQ�QHYHU�OLYHG¶�



������0DWHULDOL]DWLRQ�PHGLXPVKLS

7KH�XQNQRZQ�LV�MXVW�WKH�XQGLVFRYHUHG�
 &RPPXQLFDWLRQ�IURP�WKH�DIWHUOLIH0DWHULDOL]DWLRQ PHGLXPVKLS�DV�SUDFWLFHG�XQWLO�UHFHQWO\�XVXDOO\� LQYROYHG�HFWRSODVP�� D� ZKLWLVK� YDSRU� HPLWWHG� IURP� WKH� PHGLXP
V� ERG\�� 7KLV�HFWRSODVP� DOORZV� LQWHOOLJHQFHV� IURP� WKH� DIWHUOLIH� WR� UHGXFH� WKHLU�YLEUDWLRQV� WR� WKH� SK\VLFDO� KXPDQ� OHYHO�� :KHQ� WKHUH� LV� VXIILFLHQW�HFWRSODVP� DQ� DIWHUOLIH� LQWHOOLJHQFH� FDQ� PDWHULDOL]H� DQG� EHFRPH� VROLG��3HWV DQG� ORYHG� RQHV�ZKR�KDYH�GLHG�EHFRPH� UHFRJQL]DEOH�DQG� IHHO� OLNH�OLYLQJ�EHLQJV��:D[�LPSUHVVLRQV�KDYH�EHHQ�WDNHQ�RI�WKHLU�KDQGV�WKDW�VKRZ�UHDO�ILQJHUSULQWV�
0DWHULDOL]DWLRQ�RI�GHFHDVHG SHUVRQV�DQG�DQLPDOV��OHYLWDWLRQ��DSSRUWDWLRQ�RI� IORZHUV�� FRLQV� DQG� RWKHU� REMHFWV� DV� ZHOO� DV� GHWDLOHG� DQG� VSHFLILF�LQIRUPDWLRQ� IURP� WKRVH� ZKR� KDYH� SDVVHG� RQ� DUH� ZHOO�DWWHVWHG�RFFXUUHQFHV� RI� 
SK\VLFDO� PHGLXPVKLS
� WKDW� KDV� DOZD\V� EHHQ� H[WUHPHO\�UDUH�� ,W� KDV� EHHQ� HVWLPDWHG� WKDW� RQO\� RQH� LQ� �������� SHRSOH� KDV� WKH�DELOLW\� WR� GHYHORS� WKLV� JLIW� DQG� LW� JHQHUDOO\� WDNHV� WZHQW\� \HDUV� RI�GLVFLSOLQHG�HIIRUW�WR�GR�VR��%RGGLQJWRQ����������
/DUJHO\� EHFDXVH� RI WKH� 
DOPRVW� VDGLVWLF
� WUHDWPHQW� PHWHG� RXW� WR�PDWHULDOL]DWLRQ� PHGLXPV� E\� VR�FDOOHG� PDWHULDOLVW� 
UHVHDUFKHUV
� ZKLFK�GURYH� SK\VLFDO� PHGLXPVKLS� 
XQGHUJURXQG
� DIWHU� WKH� ����V�� SK\VLFDO�PHGLXPV� LQ� WKH�:HVW�ZHUH�RQO\� VLWWLQJ� IRU� IULHQGV�DQG�UHODWLYHV�EHKLQG�FORVHG�GRRUV��%RGGLQJWRQ�����������
7KH�1RDK
V�$UN�6RFLHW\�IRU�3K\VLFDO�0HGLXPVKLS>KWWS���KRPH�IUHHXN�QHW�QRDKVDUN�@�HVWDEOLVKHG�LQ�(QJODQG�LQ������KDV�D�PHPEHUVKLS�RI������SHRSOH�DQG�����PHPEHU�FLUFOHV�ZRUOGZLGH��,W�ZDV�HVWDEOLVKHG� WR� SURYLGH� D� VDIH� KDYHQ� IRU�PHGLXPV� DQG� WR� SURWHFW� WKHP�IURP�ZKDW�WKH�3UHVLGHQW�RI�WKH�6RFLHW\�GHVFULEHV�DV�WKH�

KDUVK�WUHDWPHQW�PHWHG�RXW�WR�HDUO\�SLRQHHU�SK\VLFDO�PHGLXPV�IURP�VR�FDOOHG�UHVHDUFKHUV��ZKR�LQVLVWHG�RQ�WUXVVLQJ�XS�WKH�PHGLXP��GHPDQGLQJ�



�� HQGOHVV�WHVWV��DQG�LQIOLFWLQJ�JUDYH�KDUP�SK\VLFDOO\�WKURXJK�YLRODWLQJ�WKH�ODZV�JRYHUQLQJ�SK\VLFDO�SKHQRPHQD��%RGGLQJWRQ����������
%HFDXVH� WKH\� FDQQRW� EHOLHYH� WKDW� VXFK� WKLQJV�DUH�SRVVLEOH�DQG�EHFDXVH�VLPLODU�HIIHFWV�DUH� VRPHWLPHV�SURGXFHG�E\� 
PDJLFLDQV
�� VNHSWLFV�DVVXPH�WKDW�DOO�PDWHULDOL]DWLRQV�DQG�RWKHU�SK\VLFDO�SKHQRPHQD�DUH�IDNHV�DQG�DOO�VXFFHVVIXO�PDWHULDOL]DWLRQ�PHGLXPV�DUH PDJLFLDQV��,Q�WKH�SDVW�WKH\�FRXOG�QRW� DFFHSW� WKDW� HFWRSODVP� LV� QRUPDOO\� DIIHFWHG� E\� OLJKW� DQG� PRVW�PDWHULDOL]DWLRQ�PHGLXPV�QHHGHG�WR�ZRUN�LQ�GDUNQHVV��
7KHUH�ZHUH�PDQ\�FDVHV�RI�VNHSWLFV� WU\LQJ�WR� WXUQ�OLJKWV�RQ�VXGGHQO\�WR�
FDWFK� WKH� PHGLXP� RXW
� ZKLFK� FDXVHG� LQMXU\� DQG� HYHQ� GHDWK� WR� WKH�PDWHULDOL]DWLRQ�PHGLXP²VHH�&KDSWHU����ZKHUH�+HOHQ�'XQFDQ��D�PRVW�SRZHUIXO� PDWHULDOL]DWLRQ� PHGLXP�� GLHG� D� IHZ� ZHHNV� DIWHU� KHU� VpDQFH�ZDV�UDLGHG�E\�XQLIRUPHG�SROLFH��>)RU�RWKHU�FDVHV�ZKHUH�PDWHULDOL]DWLRQ�PHGLXPV�ZHUH�LQMXUHG�ZKHQ�OLJKWV�ZHUH�VXGGHQO\�SXW�RQ�GXULQJ�D�VpDQFH�VHH�)RGRU������@
%XW� WKH� HYLGHQFH�� ZKHQ� LW� LV� LPSDUWLDOO\� H[DPLQHG�� SURYHV� WKDW� VRPHKLJKO\�JLIWHG�PHGLXPV�DUH DEOH�WR�EULQJ�DERXW�PDWHULDOL]DWLRQV�EHFDXVH�WKH\�KDYH�DQ�DEXQGDQFH�RI�HFWRSODVP��
6NHSWLFV�FODLP� WKDW�HFWRSODVP�GRHV�QRW�H[LVW�DQG�SKRWRJUDSKV�RI� LW�DUH�DOO� IDNHG�� XVXDOO\� E\� WKH� PHGLXP� UROOLQJ� XS� FKHHVHFORWK� LQ� WKH� PRXWK�SULRU� WR� WKH� VpDQFH� DQG� SXOOLQJ� LW� RXW�� :KLOH� WKHUH� XQGRXEWHGO\� KDYH�EHHQ� VRPH� IUDXGXOHQW� PHGLXPV� ZKR� WULHG� WR� GR� WKLV�� WKHUH LV� DOVR�DEXQGDQW� HYLGHQFH� IURP� WKH� WRS� VFLHQWLVWV�� LQFOXGLQJ� D� 1REHO� SUL]H�ZLQQLQJ� SK\VLRORJLVW�� WKDW� HFWRSODVP� LV� UHDO� DQG� LV� WKH� EDVLV� RI� PDQ\�DPD]LQJ�SV\FKLF�SKHQRPHQD�
%DURQ� 9RQ� 6FKUHQFN�1RW]LQJ�� D� 0XQLFK� SK\VLFLDQ�� VKRZHG� WKDW�HFWRSODVP�LV�FRPSRVHG�RI�OHXFRF\WHV²ZKLWH�RU�FRORUOHVV�EORRG�FHOOV²DQG� HSLWKHOLDO� FHOOV²WKRVH� IURP� WKH� YDULRXV� SURWHFWLYH� WLVVXHV� RI� WKH�ERG\��'XULQJ�PDWHULDOL]DWLRQ�LW� LV� WDNHQ�IURP�WKH�ERGLHV�RI�WKH�PHGLXP�DQG�WKH�VLWWHUV��6WHPPDQ������������



��
:HLJKW�ORVV
3URIHVVRU� :�-�� &UDZIRUG� ZDV� D� OHFWXUHU� LQ� PHFKDQLFDO� HQJLQHHULQJ� DW�4XHHQ
V�8QLYHUVLW\�%HOIDVW�ZKR�FRQGXFWHG�ORQJ�DQG�PHWLFXORXV�VWXGLHV�RI� HFWRSODVP� +H� ZURWH� WKUHH� FODVVLF� ERRNV�� 7KH 5HDOLW\� RI� 3V\FKLF�3KHQRPHQD� �������� ([SHULPHQWV� LQ� 3V\FKLF� 6FLHQFH ������� DQG� 7KH�3V\FKLF�6WUXFWXUHV�LQ�WKH�*ROLJKHU�&LUFOH� ��������+H�IRXQG�WKDW�GXULQJ�PDWHULDOL]DWLRQ� WKH�ZHLJKW�RI�KLV�PHGLXP�GURSSHG�IURP�����SRXQGV�WR����SRXQGV���
*HRUJH�0HHN��������IRXQG�WKDW�GXULQJ�PDWHULDOL]DWLRQ�VpDQFH�WKHUH�LV�D�WHPSRUDU\� ZHLJKW� ORVV� IURP� ERWK� WKH� PHGLXP� DQG� WKH� VLWWHUV� DV� D�VXEVWDQFH� LV� ZLWKGUDZQ� IURP� WKHLU� ERGLHV�� ,Q� KLV� RZQ� H[SHULPHQWV� KH�IRXQG�D�ZHLJKW� ORVV�RI����SRXQGV²DERXW����NLORV²VKDUHG�DPRQJ�WKH�PHGLXP� DQG� ILIWHHQ�SK\VLFLDQV��SV\FKRORJLVWV�DQG�RWKHUV�ZKR�PDGH�XS�WKH�UHVHDUFK�WHDP��0HHN����������
$QRWKHU� IDPRXV� SK\VLRORJLVW� ZKR� ZRUNHG� H[WHQVLYHO\� ZLWK� HFWRSODVP�ZDV�3URIHVVRU�&KDUOHV�5LFKHW��3URIHVVRU�RI�3K\VLRORJ\�DW�WKH�6RUERQQH�LQ� 3DULV�� D� ZLQQHU� RI� WKH� 1REHO� 3UL]H� DQG� PHPEHU� RI� WKH� SUHVWLJLRXV�,QVWLWXWH� GH� )UDQFH�� � +H� FRLQHG� WKH� ZRUG� IRU� WKH� VXEVWDQFH� IURP� WKH�*UHHN�PHDQLQJ�OLWHUDOO\�
H[WHULRUL]HG�VXEVWDQFH
��
,Q� LWV�SULPDU\�VWDJH�KH�IRXQG�WKDW� LW� LV� LQYLVLEOH�DQG�LQWDQJLEOH�EXW�HYHQ�WKHQ� LW� FDQ� EH� SKRWRJUDSKHG� E\� LQIUDUHG� UD\V� DQG� ZHLJKHG�� ,Q� LWV�VHFRQGDU\� VWDJH� LW� EHFRPHV� HLWKHU� YDSRURXV� RU� OLTXLG� RU� VROLG�� ZLWK� D�VPHOO� VRPHZKDW�DNLQ� WR�R]RQH�� ,Q� LWV� ILQDO� VWDJHV��ZKHQ� LW� FDQ�EH� VHHQ�DQG� IHOW�� LW� KDV� WKH� DSSHDUDQFH� RI� PXVOLQ� DQG� IHHOV� OLNH� D� PDVV� RI�FREZHEV��$W�RWKHU�WLPHV�LW�LV�PRLVW�DQG�FROG�DQG��RQ�UDUH�RFFDVLRQV��GU\�DQG�KDUG��,WV�WHPSHUDWXUH�LV�XVXDOO\�DERXW����GHJUHHV�)DKUHQKHLW��%XWOHU�����������



��5LFKHW
V�FRQFOXVLRQ�ZDV�
7KHUH� LV� DPSOH� SURRI� WKDW� H[SHULPHQWDO�PDWHULDOL]DWLRQ� �HFWRSODVPLF��VKRXOG� WDNH� GHILQLWH� UDQN� DV� D� VFLHQWLILF� IDFW�� $VVXUHGO\� ZH� GR� QRW�XQGHUVWDQG�LW��,W�LV�YHU\�DEVXUG��LI�D�WUXWK�FDQ�EH�DEVXUG��5LFKHW������������

3URIHVVRU�&UDZIRUG� IRXQG� WKDW�DOO�RI� WKH�SK\VLFDO�PDQLIHVWDWLRQV�RI�KLV�PHGLXPV²OLIWLQJ�RI�WDEOHV��PRYLQJ�RI�REMHFWV�HWF��ZHUH�DFKLHYHG�E\�WKH�FRQVWUXFWLRQ�RI�HFWRSODVPLF� URGV�� VWUXWV�DQG�FDQWLOHYHUV��,Q�KLV�3V\FKLF�6WUXFWXUHV KH� SURYLGHV� SKRWRJUDSKV� RI� HFWRSODVP� EHLQJ� XVHG� WR� OLIW�WDEOHV��,Q�KLV�H[SHUW�RSLQLRQ�DV�D�SURIHVVRU�RI�PHFKDQLFDO�HQJLQHHULQJ�
$OO� RI� WKH� PHFKDQLFDO� UHVXOWV� ZLWKRXW� H[FHSWLRQ� DJUHHG� ZLWK� WKH�PHFKDQLFV�RI�D�EHDP�IL[HG�WR�WKH�PHGLXP
V�ERG\�DW�RQH�HQG�DQG�ZLWK�WKH�ODWWHU�SURMHFWLQJ�LQWR�WKH�VpDQFH�URRP��%XWOHU�����������

2QH� RI� WKH� NH\� SURSHUWLHV� RI� HFWRSODVP� LV� WKDW� VRPH� RI� LWV� IRUPV� DUH�H[WUHPHO\�VHQVLWLYH�WR�OLJKW��VR�PXFK VR�WKDW�HYHQ�IODVKLQJ�D�WRUFK�GULYHV�WKH� VXEVWDQFH� EDFN� LQWR� WKH�PHGLXP
V� ERG\�ZLWK� WKH� IRUFH� RI� VQDSSHG�HODVWLF��%UXLVHV��RSHQ�ZRXQGV�DQG�KHPRUUKDJH�PD\�UHVXOW��,Q�D�VpDQFH�DW�WKH�%ULWLVK�&ROOHJH�RI�3V\FKLF�6FLHQFH RQH�RI�WKH�VLWWHUV�PDGH�D�YLROHQW�PRYHPHQW�ZKHQ�WRXFKHG�E\�HFWRSODVP��WKH�PHGLXP��0U��(YDQ�3RZHOO��LPPHGLDWHO\� VXIIHUHG� D� VHYHUH� LQMXU\� WR� KLV� FKHVW� �%XWOHU� ������ �����%HFDXVH�RI�WKLV�VHQVLWLYLW\�WR�OLJKW��PRVW�SK\VLFDO�PHGLXPV�KDYH�WR�ZRUN�LQ� WKH�GDUN�RU LQ�LQIUDUHG�OLJKW��+RZHYHU�WKHUH�KDYH�EHHQ�VRPH�QRWDEOH�H[FHSWLRQV��
2QH�RI�WKH�H[FLWLQJ�WKLQJV�DERXW�WKH�6FROH�H[SHULPHQWV��VHH�&KDSWHU����ZDV� WKH� GHYHORSPHQW� RI� D� QHZ� NLQG� RI� HQHUJ\� WKDW� DOORZHG�PDWHULDOL]DWLRQV� WR� WDNH� SODFH� ZLWKRXW� WKH� XVH� RI� HFWRSODVP� DQG� LWV�SRWHQWLDO� GDQJHU� WR� WKH� PHGLXPV�� %HORZ� DQG� LQ� WKH� QH[W� FKDSWHU� DUH�WKUHH�H[DPSOHV�RI�H[WUDRUGLQDU\�PDWHULDOL]DWLRQ�PHGLXPV�ZKLFK�QR�VNHSWLF�FDQ�GLVPLVV��



��'DQLHO�'XQJODV�+RPH²D�SRZHUIXO�JLIWHG�PHGLXP
'DQLHO�'XQJODV�+RPH� �SLFWXUHG� OHIW� ZDV�D�SK\VLFDO�PHGLXP�ZKR�ZDV�ERUQ�LQ�6FRWODQG�DQG�UDLVHG�LQ� WKH�8QLWHG� 6WDWHV�� +H� JDYH� VpDQFHV� IRU� IULHQGV� DQG�DFTXDLQWDQFHV� LQ� (QJODQG� DQG� (XURSH� IRU� WZHQW\�\HDUV� EHWZHHQ� ����� DQG� ������ UHIXVLQJ� WR� WDNH�SD\PHQW� IRU� KLV� VHUYLFHV�� ,Q DOO� WKDW� WLPH� KH� ZDV�QHYHU�GHWHFWHG�LQ�FKHDWLQJ�LQ�VSLWH�RI�WKH�IDFW�WKDW�KH�ZDV� RQH� RI� WKH� EHVW�NQRZQ� PHQ� LQ� (XURSH�� +LV�VpDQFHV� ZHUH� DWWHQGHG� E\� PHPEHUV� RI� WKH�DULVWRFUDF\�� OLWHUDU\� JLDQWV� DQG� HPLQHQW� VFLHQWLVWV� OLNH� $OIUHG� 5XVVHO�:DOODFH��:LOOLDP�&URRNHV�DQG�)UDQFLV�*DOWRQ�� 
)DPRXV�FRQMXUHUV�� WRR��FDPH� WR� KLV� VpDQFHV� KRSLQJ� WR� EH� DEOH� WR� FDWFK� KLP� RXW�� EXW� WKH\� DOO�ZHQW�DZD\�GLVDSSRLQWHG
��,QJOLV�������������

:KDW�ZDV�H[WUDRUGLQDU\�DERXW�+RPH�ZDV� WKDW�KH�ZDV�DEOH� WR�ZRUN�LQ�GD\OLJKW� RU� JDVOLJKW� DQG� LQ� KRXVHV�KH�KDG�QHYHU�EHHQ� LQ�EHIRUH��8QGHU�WKHVH�FLUFXPVWDQFHV�KH�
� SURGXFHG�UDSSLQJ�QRLVHV�WKDW�FRXOG�EH�KHDUG�DURXQG�WKH�URRP� FDXVHG�WDEOHV�WR�ULVH�LQ�WKH�DLU� FDXVHG�PXVLFDO�LQVWUXPHQWV�WR�SOD\�E\�WKHPVHOYHV�� FDXVHG� GLVHPERGLHG� KDQGV� WR� DSSHDU�� VLWWHUV� FRXOG� LQVSHFW� WKHP��WRXFK�WKHP�DQG�VKDNH�WKHP�EXW�LI�DQ\ERG\�WULHG�WR�FOLQJ�RQWR�WKHP�WKH\�PHOWHG�DZD\� OHYLWDWHG�KLPVHOI�DQG�RWKHUV� KDQGOHG�KRW�FRDOV�ZLWKRXW�DQ\�LOO�HIIHFWV�

7RZDUGV�WKH�HQG�RI�KLV�FDUHHU�+RPH ZDV�DVNHG�WR�GHPRQVWUDWH�KLV�SRZHUV�LQ�ODERUDWRU\�WULDOV��,Q�WHVWV�E\�$OH[DQGHU�YRQ�%RXWOHURZ�LQ�5XVVLD�DQG�:LOOLDP�&URRNHV�LQ�(QJODQG�KH�ZDV�DEOH�WR�SURGXFH�WHOHNLQHWLF�HIIHFWV�DW�D�GLVWDQFH�WKDW�FRXOG�EH�PHDVXUHG�RQ�ZHLJKLQJ�PDFKLQHV��)RU�PRUH�RQ�+RPH�VHH�$OWHUHG�'LPHQVLRQV>KWWS���ZZZ�VSDUWHFKVRIWZDUH�FRP�GLPHQVLRQV�P\VWLFDO�'DQLHO+RPH�KWP@



��&DUPLQH�0LUDEHOOL�² LUUHIXWDEOH�HYLGHQFH
$�PHGLXP�ZKR�XQGRXEWHGO\ SURGXFHG�IDQWDVWLF�SK\VLFDO�SKHQRPHQD� ZDV� &DUPLQH� 0LUDEHOOL IURP� %UD]LO� ������������� 7KURXJK� KLP� VFLHQWLVWV� IURP� PDQ\� SDUWV� RI� WKH�ZRUOG� JDYH� H[SHUW� WHVWLPRQ\� DERXW� SV\FKLF� SKHQRPHQD�WKDW�XS�XQWLO� WRGD\�KDV�QRW�EHHQ�UHEXWWHG��QRU�LV�LW�OLNHO\�WR�EH�UHEXWWHG��

,Q������WKHUH�DSSHDUHG�LQ�%UD]LO�D�ERRN�HQWLWOHG� 
2�0HGLXP�0LUDEHOOL
FRQWDLQLQJ� D� VHYHQW\�IRXU� SDJH�DFFRXQW�RI�SKHQRPHQD�ZKLFK�RFFXUUHG�LQ�EURDG�GD\OLJKW�DW�WLPHV�LQ�WKH�SUHVHQFH�RI�XS�WR�VL[W\�ZLWQHVVHV�DW�WKH�VDPH�WLPH�UHSUHVHQWLQJ�WKH�OHDGLQJ�VFLHQWLILF�DQG�VRFLDO�FLUFOHV�RI�%UD]LO���$PRQJ�WKRVH�ZKR�JDYH�WKHLU�QDPHV�DV�ZLWQHVVHV�ZHUH�WKH�3UHVLGHQW�RI�%UD]LO�� WKH�6HFUHWDU\�RI�6WDWH��WZR�SURIHVVRUV�RI�PHGLFLQH��VHYHQW\�WZR�GRFWRUV�� WZHOYH�HQJLQHHUV�� WKLUW\�VL[�ODZ\HUV��HLJKW\�QLQH�PHQ�RI�SXEOLF�RIILFH�� WZHQW\� ILYH� PLOLWDU\� PHQ�� ILIW\� WZR� EDQNHUV�� RQH� KXQGUHG� DQG�WZHQW\�HLJKW�PHUFKDQWV�DQG�WZHQW\�WZR�GHQWLVWV�DV�ZHOO�DV�PHPEHUV�RI�UHOLJLRXV�RUGHUV��=HLWVFKULIW�IXHU�3DUDSV\FKRORJLH�����������������
7KH�WHVWLPRQ\�RI�VR�PDQ\�SURPLQHQW�FUHGLEOH�ZLWQHVVHV�FDQQRW�HDVLO\�EH�RYHUORRNHG�DQG�LQ�%UD]LO�D�FRPPLWWHH�RI�WZHQW\�OHDGLQJ�PHQ��KHDGHG�E\�WKH� 3UHVLGHQW�� ZDV� VHW� XS� WR� LQWHUYLHZ� ZLWQHVVHV� DQG� WR� GHFLGH� ZKDW�VKRXOG�EH�GRQH�WR�VFLHQWLILFDOO\�LQYHVWLJDWH�0LUDEHOOL
V�SRZHUV�
,W�ZDV�GHFLGHG�LQ������WR�PRXQW�D�VHULHV�RI�FRQWUROOHG�LQYHVWLJDWLRQV�E\�WKH� QHZO\� HVWDEOLVKHG�$FDGHPLD� GH�(VWXGRV�3V\FKLFRV XVLQJ� WKH� VDPH�FRQWUROV�DV�(XURSHDQ�PHGLXPV�KDG�VXEPLWWHG�WR�
7KH� LQYHVWLJDWRUV� GLYLGHG� LQWR� WKUHH� JURXSV�� 2QH� JURXS� GHDOW� ZLWK�GHDOLQJ�ZLWK� VSRNHQ�PHGLXPVKLS�DQG�KDG�����SRVLWLYH�VLWWLQJV��VLWWLQJV�ZKLFK� SURGXFHG� SRVLWLYH� UHVXOWV��� $� VHFRQG� JURXS� LQYHVWLJDWHG�DXWRPDWLF� ZULWLQJ� DQG� KDG� ��� SRVLWLYH� VLWWLQJV� DQG� �� QHJDWLYH� VLWWLQJV��VLWWLQJV�ZKLFK�SURGXFHG�QR�UHVXOWV���$�WKLUG�JURXS�LQYHVWLJDWHG�SK\VLFDO�SKHQRPHQD�DQG�KDG����SRVLWLYH�DQG����QHJDWLYH�VLWWLQJV��2I�WKH�SRVLWLYH�



��VLWWLQJV�����ZHUH�KHOG�LQ�GD\OLJKW�DQG����LQ�EULJKW�DUWLILFLDO�OLJKW�ZLWK�WKH�PHGLXP�WLHG�XS�LQ�D�FKDLU�LQ�URRPV�WKDW�ZHUH�VHDUFKHG�EHIRUH�DQG�DIWHU��,QJOLV�������������
0LUDEHOOL KDG�RQO\�D�EDVLF�HGXFDWLRQ�DQG�VSRNH�RQO\�KLV�QDWLYH�ODQJXDJH��%XW�ZKHQ�KH�ZDV�LQ�WUDQFH�VSLULW�EHLQJV�VSRNH�WKURXJK�KLP�LQ�WZHQW\�VL[�GLIIHUHQW� ODQJXDJHV� LQFOXGLQJ� *HUPDQ�� )UHQFK�� 'XWFK�� IRXU� ,WDOLDQ�GLDOHFWV�� &]HFK��$UDELF�� -DSDQHVH�� 6SDQLVK��5XVVLDQ��7XUNLVK��+HEUHZ��$OEDQLDQ�� VHYHUDO� $IULFDQ� GLDOHFWV�� /DWLQ�� &KLQHVH�� PRGHUQ� *UHHN��3ROLVK��6\ULR�(J\SWLDQ�DQG�DQFLHQW�*UHHN���
:KLOH�KH�ZDV�LQ�WUDQFH�KLJK�OHYHO�VSLULWV�GHOLYHUHG�WDONV�WKURXJK�KLP�RQ�GLIILFXOW� VXEMHFWV� IDU� EH\RQG� KLV� RZQ� XQGHUVWDQGLQJ�� 7KHVH� LQFOXGHG�PHGLFLQH�� MXULVSUXGHQFH�� VRFLRORJ\�� SROLWLFDO� HFRQRP\�� SROLWLFV��WKHRORJ\�� SV\FKRORJ\�� KLVWRU\�� WKH� QDWXUDO� VFLHQFHV�� DVWURQRP\��SKLORVRSK\�� ORJLF�� PXVLF�� VSLULWLVP�� RFFXOWLVP� DQG� OLWHUDWXUH� �*UHEHU�������������
:KLOH� LQ� WUDQFH�KH�DOVR�H[KLELWHG�WKH�IDFXOW\�RI�DXWRPDWLF�ZULWLQJ�LQ����GLIIHUHQW� ODQJXDJHV�� VHWWLQJ� GRZQ� ZULWLQJ� DW� D� VSHHG� ZKLFK� QRUPDO�SHQPDQVKLS�FDQQRW�UHDFK��,Q����PLQXWHV�KH�ZURWH�RXW���SDJHV�LQ�3ROLVK�RQ� 
7KH� 5HVXUUHFWLRQ� RI� 3RODQG
�� LQ� ��� PLQXWHV� KH� ZURWH� �� SDJHV� LQ�&]HFK�RQ�
7KH�,QGHSHQGHQFH�RI�&]HFKRVORYDNLD
��LQ����PLQXWHV���SDJHV�LQ� +HEUHZ� RQ� 
6ODQGHU
�� LQ� ��� PLQXWHV� ��� SDJHV� LQ� 3HUVLDQ� RQ� 
7KH�,QVWDELOLW\�RI�*UHDW�(PSLUHV
��LQ����PLQXWHV���SDJHV�RI�/DWLQ�RQ�
)DPRXV�7UDQVODWLRQV
�� LQ� ��� PLQXWHV� �� SDJHV� LQ� -DSDQHVH� RQ� 
7KH� 5XVVLDQ�-DSDQHVH� :DU
�� LQ� ��� PLQXWHV� ��� SDJHV� LQ� 6\ULDQ� RQ� 
$OODK� DQG� KLV�3URSKHWV
�� LQ� ��� PLQXWHV� �� SDJHV� RI� &KLQHVH� RQ� 
$Q� $SRORJ\� IRU�%XGGKD
��LQ����PLQXWHV���SDJHV�LQ�6\ULR�(J\SWLDQ�RQ�
7KH�)XQGDPHQWDOV�RI�/HJLVODWLRQ
�� LQ����PLQXWHV���SDJHV�RI�KLHURJO\SKLFV�ZKLFK�KDYH�QRW�\HW�EHHQ�GHFLSKHUHG���-RKDQQHV�*UHEHU������������
$W� D� ZHOO�DWWHQGHG� VpDQFH� LQ� 6DR� 9LFHQWH� WKH� FKDLU� RQ� ZKLFK� WKH�HQWUDQFHG�0LUDEHOOL� ZDV� VLWWLQJ� URVH� DQG� IORDWHG� LQ� WKH� DLU� WZR�PHWHUV�DERYH�WKH�IORRU��:LWQHVVHV�WLPHG�LWV�OHYLWDWLRQ�IRU�����VHFRQGV�



��2Q� DQRWKHU� RFFDVLRQ�0LUDEHOOL�ZDV� DW� WKH�GD�/X]� UDLOURDG�VWDWLRQ�ZLWK�VHYHUDO�FRPSDQLRQV�ZKHQ�KH� VXGGHQO\�YDQLVKHG��$ERXW� ILIWHHQ�PLQXWHV�ODWHU�D�WHOHSKRQH�FDOO�FDPH�IURP�6DR�9LFHQWH��D�WRZQ�QLQHW\�NLORPHWHUV�DZD\�� VWDWLQJ� WKDW� KH� KDG� DSSHDUHG� WKHUH� H[DFWO\� WZR�PLQXWHV�DIWHU�KH�KDG�GLVDSSHDUHG�IURP�GD�/X]�
)XOO�GD\OLJKW�PDWHULDOL]DWLRQV
$W�D�VpDQFH�FRQGXFWHG�LQ� WKH�PRUQLQJ�LQ�IXOO�GD\OLJKW� LQ� WKH�ODERUDWRU\�RI�WKH�LQYHVWLJDWLQJ�FRPPLWWHH�LQ�IURQW�RI�PDQ\�SHRSOH�RI�QRWH�LQFOXGLQJ�WHQ�PHQ�KROGLQJ�WKH�GHJUHH�RI�'RFWRU�RI�6FLHQFH�
� WKH�IRUP�RI�D�OLWWOH�JLUO�PDWHULDOL]HG�EHVLGH�WKH�PHGLXP� 'U�*DQ\PHGH�GH�6RX]D�ZKR�ZDV�SUHVHQW�FRQILUPHG�WKDW�WKH�FKLOG�ZDV�KLV�GDXJKWHU�ZKR�KDG�GLHG�D�IHZ�PRQWKV�EHIRUH�DQG�WKDW�VKH�ZDV�ZHDULQJ�WKH�GUHVV�LQ�ZKLFK�VKH�KDG�EHHQ�EXULHG�� DQRWKHU�REVHUYHU��&RORQHO�2FWDYLR�9LDQD��DOVR�WRRN�WKH�FKLOG�LQ�KLV�DUPV�� IHOW� KHU� SXOVH� DQG� DVNHG� KHU� VHYHUDO� TXHVWLRQV� ZKLFK� VKH�DQVZHUHG�ZLWK�XQGHUVWDQGLQJ� SKRWRJUDSKV� RI� WKH� DSSDULWLRQ� ZHUH� WDNHQ� DQG� DSSHQGHG� WR� WKH�LQYHVWLJDWLQJ�FRPPLWWHH
V�UHSRUW� DIWHU�KDYLQJ�EHHQ�YLVLEOH�LQ�GD\OLJKW�IRU�WKLUW\�VL[�PLQXWHV��WKH�FKLOG�IORDWHG�LQ�WKH�DLU�DQG�WKHQ�GLVDSSHDUHG� WKH�IRUP�RI�%LVKRS�-RVH�GH�&DPDUJR�%DUURV��ZKR�KDG�UHFHQWO\�ORVW�KLV�OLIH�LQ�D�VKLSZUHFN��DSSHDUHG�LQ�IXOO�LQVLJQLD�RI�RIILFH� KH�FRQYHUVHG�ZLWK�WKRVH�SUHVHQW�DQG�DOORZHG�WKHP�WR�H[DPLQH�KLV�KHDUW��JXPV��DEGRPHQ�DQG�ILQJHUV�EHIRUH�GLVDSSHDULQJ�

$W� DQRWKHU� VpDQFH� FRQGXFWHG� LQ� 6DQWRV� DW� KDOI� SDVW� WKUHH� LQ� WKH�DIWHUQRRQ� EHIRUH� VL[W\� ZLWQHVVHV� ZKR� DWWHVWHG� WKHLU� VLJQDWXUHV� WR� WKH�UHSRUW�RI�ZKDW�KDG�KDSSHQHG�
� WKH� GHFHDVHG� 'U� %H]HUUD� GH� 0HQHVHV�� DQ� HPLQHQW� KRVSLWDO�SK\VLFLDQ��PDWHULDOL]HG



��� KH� VSRNH� WR� DOO� RI� WKH� DVVHPEOHG�ZLWQHVVHV� WR� DVVXUH� WKHP� WKDW� LW�ZDV�KLPVHOI� KLV�YRLFH�FDUULHG�DOO�RYHU�WKH�URRP�E\�PHJDSKRQH� VHYHUDO�SKRWRJUDSKV�ZHUH�WDNHQ�RI�KLP� IRU�ILIWHHQ�PLQXWHV�WZR�GRFWRUV�ZKR�KDG�NQRZQ�KLP�H[DPLQHG�KLP�DQG�DQQRXQFHG�WKDW�KH�ZDV�DQ�DQDWRPLFDOO\�QRUPDO�KXPDQ�EHLQJ� KH�VKRRN�KDQGV�ZLWK�WKH�VSHFWDWRUV� ILQDOO\�KH�URVH�LQWR�WKH�DLU�DQG�EHJDQ�WR�GHPDWHULDOL]H��ZLWK�KLV�IHHW�YDQLVKLQJ� ILUVW� IROORZHG� E\�KLV� OHJV�DQG�DEGRPHQ��FKHVW�DUPV�DQG�ODVW�RI�DOO�KHDG�� DIWHU� WKH� DSSDULWLRQ� KDG� GHPDWHULDOL]HG�0LUDEHOOL�ZDV� IRXQG� WR�EH�VWLOO�WLHG�VHFXUHO\�WR�KLV�FKDLU�DQG�VHDOV�ZHUH�LQWDFW�RQ�DOO�WKH�GRRUV�DQG�ZLQGRZV� WKH�SKRWRJUDSKV�DFFRPSDQ\LQJ� WKH� UHSRUW� VKRZ�0LUDEHOOL� DQG�WKH�DSSDULWLRQ�RQ�WKH�VDPH�SKRWRJUDSKLF�SODWH��
$W� DQRWKHU� VpDQFH� XQGHU FRQWUROOHG� FRQGLWLRQV� 0LUDEHOOL� KLPVHOI�GHPDWHULDOL]HG�WR�EH�IRXQG�ODWHU�LQ�DQRWKHU�URRP��<HW�WKH�VHDOV�SXW�XSRQ�KLV�ERQGV�ZHUH�LQWDFW�DV�ZHUH�WKH�VHDOV�RQ�WKH�GRRUV�DQG�ZLQGRZV�RI�WKH�VpDQFH�URRP��,QJOLV������������
7R� WKRVH�ZKR�ZLWQHVV� LW�PDWHULDOL]DWLRQ� LV�RQH�RI� WKH�PRVW�FRQYLQFLQJ�SURRIV� RI� WKH� H[LVWHQFH� RI� WKH� DIWHUOLIH��'HWDLOHG� DUWLFOHV� RQ�PRUH� WKDQ�WKLUW\�DWWHVWHG�PDWHULDOL]DWLRQ�PHGLXPV�FDQ�EH�IRXQG�RQ�WKH�ZHEVLWH�RI�WKH�1RDK¶V�$UN�6RFLHW\�IRU�3K\VLFDO�0HGLXPVKLSKWWS���ZZZ�QRDKVDUNVRF�IVQHW�FR�XN�LQG�D�KWP DQG�LQ�&KDSWHU����



������+HOHQ�'XQFDQ�

)DFWV�RIWHQ�DSSHDU�LQFUHGLEOH�RQO\�EHFDXVH�ZH�DUH�LOO�LQIRUPHG�DQG�FHDVH�WR�DSSHDU�PDUYHORXV�ZKHQ�RXU�NQRZOHGJH�LV�H[WHQGHG�
 6LU�)UDQFLV�%DFRQ

+HOHQ� 'XQFDQ ZDV� D� PRVW� PDJQLILFHQW�PDWHULDOL]DWLRQ� PHGLXP� IURP� 6FRWODQG� DQG� RQH� RI�WKH�PRVW�LPSRUWDQW�ZRPHQ�LQ�SV\FKLF�KLVWRU\�
+HU� VWRU\� LV� JLYHQ� LWV� RZQ� FKDSWHU LQ� WKLV� ERRN�EHFDXVH�

� WKH� %ULWLVK� *RYHUQPHQW� LQGLUHFWO\� DFNQRZOHGJHG� KHU�PDWHULDOL]DWLRQ� DV� JHQXLQH²EHFDXVH� RI� LW� VKH� EHFDPH� D� 
QDWLRQDO�VHFXULW\�ULVN
�LQ�ZDUWLPH�%ULWDLQ
� WKH� EODWDQW� WUHDFKHU\� E\� D� FRXSOH� RI� FHQWUDO� ZLWQHVVHV� IRU� WKH�SURVHFXWLRQ� GXULQJ� WKH� +HOHQ� 'XQFDQ� WULDO� SURGXFHG� RQH� RI� WKH�PRVW� KHLQRXVO\� XQMXVW� UHVXOWV� LQ� %ULWLVK� OHJDO� KLVWRU\� KLWKHUWR�XQUHFWLILHG
� VRPH� IRUW\�RQH�ZLWQHVVHV�ZLWK� WKH� KLJKHVW� FUHGLELOLW\�� LQFOXGLQJ� D�5R\DO� $LU� )RUFH�:LQJ� &RPPDQGHU�� VWDWHG� LQ� FRXUW� RQ� RDWK� WKDW�+HOHQ�'XQFDQ�ZDV�D�JHQXLQH�PDWHULDOL]DWLRQ�PHGLXP��H[SODLQLQJ�LQ�GHWDLO� WKHLU� SV\FKLF� H[SHULHQFHV� ZLWK� KHU�� 0DQ\� VHQLRU� EDUULVWHUV�DQG�4�&�¶V�ZKHQ�FDQYDVVHG�VWDWHG�WKDW�WKLV�LV�µXQLTXH¶
�� WKH� %ULWLVK�+RPH� 6HFUHWDU\� WRGD\� KDV� WKH� SRZHUV� WR� UHPHG\� WKH�VLWXDWLRQ�� DOEHLW� LQ� UHWURVSHFW�� DQG� WR� IXOO\� H[RQHUDWH� RQH� RI� WKH�PRVW�SRZHUIXO�PHGLXPV�LQ�KLVWRU\�

'XULQJ�:RUOG�:DU� ,,�� LQ� -DQXDU\� ������ WKH�%ULWLVK�$GPLUDOW\� GHFLGHG�WKDW� LW� FRXOG� QRW� OHW� +HOHQ� 'XQFDQ�� D� JLIWHG� PHGLXP�� FRQWLQXH� WR�



��PDWHULDOL]H� LQWHOOLJHQFHV� IURP� WKH� DIWHUOLIH� WR� UHYHDO� LQIRUPDWLRQ�ZKLFK�WKH�0LQLVWHU� IRU�'HIHQVH� FRQVLGHUHG� WRS� VHFUHW�� ,W� ZDV� D�PRVW� FUXFLDO�WLPH�LQ�:RUOG�:DU�7ZR��LPPHGLDWHO\�EHIRUH�WKH�ODQGLQJ�DW�1RUPDQG\�
7KURXJKRXW� WKH� ZDU� \HDUV� +HOHQ� 'XQFDQ� UHXQLWHG� PDQ\� JULHYLQJ�UHODWLYHV� ZLWK� VHUYLFHPHQ� ZKR� KDG� GLHG�� $W� RQH� VXFK� VpDQFH� DW�3RUWVPRXWK� LQ� ����� D� VDLORU� PDWHULDOL]HG� DQG� ZDV� UHXQLWHG� ZLWK� KLV�PRWKHU��+H� WROG� WKH�DVVHPEOHG�VLWWHUV� WKDW�KLV�VKLS��+06�%DUKDP��KDG�UHFHQWO\�EHHQ�VXQN��7KH�HGLWRU�RI�WKH�3V\FKLF�1HZV��0DXULFH�%DUEDQHOO��LQQRFHQWO\�WHOHSKRQHG�WKH�%ULWLVK�$GPLUDOW\�WR�HQTXLUH�ZKHWKHU�WKLV�ZDV�WUXH� DQG� LI� LW� ZDV� WUXH�ZK\� WKH�$GPLUDOW\� KDG� QRW� DGYLVHG� WKH� VDLORU
V�PRWKHU�DERXW� WKH� ORVV�RI�KHU�VRQ��7KH�PLOLWDU\�LQWHOOLJHQFH�ZDV�IXULRXV�EHFDXVH�IRU�VHFXULW\�UHDVRQV�DQG�IRU�SXEOLF�PRUDOH��QHZV�RI�WKH�VLQNLQJ�KDG�EHHQ�ZLWKKHOG�DQG�KDG�EHHQ�FODVVLILHG�
WRS�VHFUHW
�
1DWLRQDO� 6HFXULW\� WKRXJKW� WKDW� D� PHGLXP� RI� +HOHQ� 'XQFDQ
V� FDOLEHU�FRXOG�YHU\�HDVLO\�JHW�KROG�RI�WKH�PRVW�VHFUHWO\�KHOG�LQIRUPDWLRQ��ZKHUH�WKH�$OOLHV�ZHUH�JRLQJ�WR�ODQG�LQ�(XURSH�RQ�'��'D\��2QH�FDQ�XQGHUVWDQG�WKH�FRQFHUQ�RI�WKH�$GPLUDOW\�IRU�VHFUHF\�RI�VXFK�DQ�LPSRUWDQW�HYHQW��
%XW� RQH� FDQQRW� XQGHUVWDQG� WKH� ZD\� WKH� $GPLUDOW\� GHDOW� ZLWK� D� IUDLO�ZRPDQ�� ZKR� KDG� VL[� FKLOGUHQ� DQG� D� GLVDEOHG� KXVEDQG� WR� VXSSRUW�� E\�VHQGLQJ�KHU�WR�MDLO�IRU�QLQH�PRQWKV�FDXVLQJ�KHU�IDPLO\�WR�EH�HYLFWHG�IURP�WKH�IDPLO\�KRPH��7KH�ZD\�WKH�$GPLUDOW\�FRQVSLUHG�WR�SXW�KHU�DZD\�ZDV�RXWUDJHRXV�� LPPRUDO�� XQFRQVFLRQDEOH� DQG� YLRODWHG� HYHU\� KXPDQ� DQG�OHJDO� ULJKW� RI� D� KXPDQ� EHLQJ� ZKR� GLG� QRWKLQJ� H[FHSW� KHOS� SHRSOH�FRPPXQLFDWH�IDFH�WR�IDFH�ZLWK�WKHLU�ORYHG�RQHV�ZKR�KDG�
GLHG
�DQG ZHUH�OLYLQJ�LQ�WKH�DIWHUOLIH�
+HOHQ� 'XQFDQ� ZDV� DUUHVWHG� LQ� -DQXDU\� ������ FKDUJHG� LQLWLDOO\� ZLWK�YDJUDQF\�DQG�ODWHU�ZLWK�D�WUXPSHG�XS�FKDUJH�RI�IUDXGXOHQW�PHGLXPVKLS�DQG�VHQWHQFHG�WR�QLQH�PRQWKV�LQ� MDLO��$FFRUGLQJ�WR�%%&�2QOLQH��������VKH�ZDV�YLVLWHG� LQ� MDLO�E\�:LQVWRQ�&KXUFKLOO ZKR��DSSDOOHG�DW�ZKDW�KDG�KDSSHQHG��SURPLVHG� WR� UHSHDO� WKH�:LWFKFUDIW�$FW�XQGHU�ZKLFK�VKH�KDG�EHHQ�FKDUJHG��+H�GLG�NHHS� WKLV�SURPLVH�DQG�DIWHU� WKH�ZDU�6SLULWXDOLVP�ZDV�PDGH�D�OHJDO�UHOLJLRQ�LQ�WKH�8.�



��,Q� D� 
.DQJDURR� &RXUW
�� WKH� DFFXVHG� LV� JXLOW\� EHIRUH� WKH� WULDO� EHJLQV��,QHYLWDEO\� WKHUH� LV� QR� GXH� SURFHVV�� QR� UHDO� GHIHQVH�� QR� IDLUQHVV�� QR�HTXLW\�� DQG�QR� MXVWLFH��3URFHGXUDOO\�� WKH�WHVWLPRQ\�RI�ZLWQHVVHV�IRU� WKH�DFFXVHG�ZLOO�QRW�EH�DFFHSWDEOH��DQG�WKH�DFFXVHG�LV�QRW�JLYHQ�WKH�ULJKW�WR�GHIHQG�KHUVHOI��7KH�SURVHFXWLRQ�EHFRPHV�D�O\QFK�PRE�DQG�WKH�YLRODWLRQ�RI� QDWXUDO� MXVWLFH� LV� GHOLEHUDWH�� EODWDQW� DQG� H[HFXWHG� ZLWK� H[WUHPH�SUHMXGLFH��2I�FRXUVH��WKHUH�ZLOO�EH�QR�DSSHDO��
7KDW�LV�H[DFWO\�ZKDW�KDSSHQHG�WR�+HOHQ�'XQFDQ�
� WKH� LQIRUPHU� ZKR� 
FRPSODLQHG
� WR� WKH� SROLFH� WR� SURVHFXWH� +HOHQ�'XQFDQ� ZDV� LGHQWLILHG� DV� D� QDYDO� RIILFHU� HPSOR\HG� E\� WKH�$GPLUDOW\
� WKH�SROLFH� UDLGHG�+HOHQ�'XQFDQ�DW�D�VpDQFH�VKH�ZDV�JLYLQJ�ZKLOVW�VKH� ZDV� LQ� WUDQFH� KRSLQJ� WR� ILQG� ZKLWH� VKHHWV�� IDNH� EHDUGV� DQG�RWKHU� FUXGH� SDUDSKHUQDOLD� IRU� LPSHUVRQDWLQJ� VSLULWV�� 7KH\� IRXQG�QRWKLQJ��7KHUH�ZDV�DEVROXWHO\�12�HYLGHQFH�WKDW�IUDXG�ZDV�WDNLQJ�SODFH
� WKH SROLFH� LOOHJLWLPDWHO\� DQG� NQRZLQJO\� XVHG� WKH� SUHVXPSWLRQ� RI�IUDXG� DQG� JUDWXLWRXV� EUXWDO� SK\VLFDO� YLROHQFH� DJDLQVW� D� KHOSOHVV�VSLULWXDO�ZRPDQ�JLYLQJ�VHUYLFH� WR� WKH�FRPPXQLW\�ZKLOH�VWLOO�XQGHU�WUDQFH
� WKH�$GPLUDOW\�ZDV�GHWHUPLQHG� WR� ORFN�KHU�XS�E\�PDNLQJ�VXUH�VKH�ZDV�FKDUJHG�ZLWK�VRPHWKLQJ�ZKLFK�FDUULHG�D�SULVRQ�VHQWHQFH�
� DIWHU�FKDQJLQJ�WKH�FKDUJH�D�IHZ�WLPHV�WKH�SROLFH�WKHQ�DUUDQJHG�IRU�D� WUXPSHG� XS� FKDUJH� DJDLQVW� +HOHQ� 'XQFDQ� XQGHU� WKH� YHU\� ROG�VWDWXWRU\� ODZ� RI� WKH� :LWFKFUDIW� $FW RI� .LQJ� *HRUJH� ,,� RI������SDVVHG�ZKHQ�
ZLWFKHV
�ZHUH�VWLOO�EHLQJ�EXUQW�LQ�(XURSH�



��� WKH�SROLFH�WRRN�WKH�PDWWHU�WR�WKH�2OG�%DLOH\�ZKHUH�+HOHQ�'XQFDQ
V�VXSSRUWHUV� ZRXOG� KDYH� FODLPHG� WKDW� DQ� XOWUD�FRQVHUYDWLYH�REVHTXLRXV� MXGJH�DQG�VHTXDFLRXV�KDQG�SLFNHG� MXU\�ZHUH� VSHFLDOO\�VHOHFWHG�IRU�WKHLU�VXEVHUYLHQFH�DQG�WKH D�SULRUL DFFHSWDQFH�WKDW�WKH�GHIHQGDQW�ZRXOG�EH�IRXQG�JXLOW\�DV�FKDUJHG
�� �+HOHQ�'XQFDQ�ZDV� WHFKQLFDOO\�GHQLHG� WKH� IXOO�GXH�SURFHVV�RI� ODZ��GHQLHG� 1DWXUDO� -XVWLFH�� GHQLHG� WKH� IXQGDPHQWDO� ULJKW� WR� SURSHUO\GHIHQG�KHUVHOI�E\�GHPRQVWUDWLQJ�WKDW�VKH�ZDV�D�JHQXLQH�PHGLXP
� +HOHQ� 'XQFDQ� ZDV� DJDLQ GHQLHG� QDWXUDO� MXVWLFH�� GHQLHG�FRQVWLWXWLRQDO�HTXLW\�DQG�ZDV�GHQLHG�HTXLWDEOH�DQG�RWKHU�ULJKWV� WR�GHPRQVWUDWH� WKDW� PDWHULDOL]DWLRQ� ZDV� D� UHDOLW\²WKH� &URZQ� LWVHOI�KDG�FULPLQDOO\�FKDUJHG�KHU�ZLWK�IUDXG�FODLPLQJ�WKDW�PDWHULDOL]DWLRQ�FRXOG�QRW�EH�UHDO
� VLQFH�+HOHQ�'XQFDQ�KDG�WR�EH�SXW�DZD\��QR�PDWWHU�ZKR�GHIHQGHG�KHU�� WKH� VLWXDWLRQ� ZDV� D� IDLW� DFFRPSOL²VKH� KDG� DOUHDG\� EHHQ�IRXQG� JXLOW\� EHIRUH� WKH� WULDO� VWDUWHG�� $Q\RQH� H[SHULHQFHG� LQ�FULPLQDO� LQWHOOLJHQFH� ZRUN� DW� D� KLJKHU� OHYHO� ZLOO� LPPHGLDWHO\�FRQFHGH�WKLV�WR�EH�WUXH
� WKH� (QJOLVK� DQG� 6FRWWLVK� /DZ� 6RFLHWLHV� MRLQWO\� DQG� VHSDUDWHO\�H[SUHVVHG�GLVJXVW�DW� WKH�PLVFDUULDJH�DQG�
WUDYHVW\�RI�MXVWLFH
�LQ�WKH�+HOHQ�'XQFDQ� WUDJHG\� FUHDWHG� E\� FRZDUGO\� DUPFKDLU�YLROHQW�PHQ�WR�GR�XQWROG�KDUP�WR�D�VSLULWXDO�SHUVRQ�

)URP�WKH�FLUFXPVWDQFHV�VXUURXQGLQJ�WKH�+HOHQ�'XQFDQ�WULDO�
� +HOHQ� 'XQFDQ� ZRXOG� KDYH� EHHQ� FRPSOHWHO\� LJQRUHG LI� WKH�*RYHUQPHQW� GLG� QRW� ZKROO\ DFFHSW� +HOHQ
V� JLIWV� RI� DIWHUOLIH�FRPPXQLFDWLRQ�
� E\� LPSXWDWLRQ�� WKH� %ULWLVK� *RYHUQPHQW� DFFHSWHG� WKDW�PDWHULDOL]DWLRQ� ZDV� UHDO� DQG� WKDW� +HOHQ� 'XQFDQ� KDG� REMHFWLYHO\�SURYHG�LW�ZLWK�WKH�PDWHULDOL]DWLRQ�RI�WKH�VDLORU�DQG�RWKHUV



��� E\� LWV� FRQGXFW�� WKH� *RYHUQPHQW� � KDG� DOVR� DFFHSWHG� WKDW� LW� ZDV�SRVVLEOH�IRU�DIWHUOLIH�LQWHOOLJHQFHV�WR�SDVV�LQIRUPDWLRQ�WR�WKH�OLYLQJ
� IRU� WKH� DERYH� UHDVRQV� WKH� *RYHUQPHQW� GLG� 127� DOORZ� +HOHQ�'XQFDQ� EDLO� RQ� VXFK� D� VLOO\� WUXPSHG� XS� DUFKDLF� FKDUJH�� (YHQ�PXUGHUHUV� ZHUH� DOORZHG� EDLO� EXW� QRW� VRPHRQH� ZLWK� JHQXLQH�PHGLXPLVWLF�SRZHUV�LQ�WLPH�RI�ZDU
� DV�D�
VHFXULW\�ULVN
�+HOHQ�'XQFDQ�KDG�WR�EH�µSXW�DZD\¶�

2I�WUHPHQGRXV�VLJQLILFDQFH�
�� �DW�KHU� WULDO�IRUW\�RQH�ZLWQHVVHV�ZKR�FDPH�IURP�DOO�RYHU� WKH�ZRUOG�IRU�+HOHQ�'XQFDQ� DOO� WHVWLILHG� WKDW� WKH\� KDG� H[SHULHQFHG�PHHWLQJ�ORYHG�RQHV�LQ�D�PDWHULDOL]DWLRQ�VpDQFH
� WKLV� PHDQW� WKDW� XQGHU� RDWK� DQG� IRU� SRVWHULW\� DW� WKH� 2OG� %DLOH\�KLJKO\� DFFUHGLWHG�ZLWQHVVHV� VWDWHG� LQ� YHU\� FOHDU� WHUPV�� IURP� WKHLU�RZQ� H[SHULHQFH�� WKH� UHDOLW\� RI� PDWHULDOL]DWLRQ�� RI� PHHWLQJ� WKHLU�ORYHG�RQHV
� QRW�RQH�RI�WKH�GHIHQVH�ZLWQHVVHV�ZDV�
EURNHQ
�LQ�FURVV�H[DPLQDWLRQ
� LW� LV� LPPDWHULDO� ZKHWKHU� WKH� PHPEHUV� RI� WKH� SUHMXGLFHG� MXU\�DFFHSWHG� WKH� WHVWLPRQ\� RU� QRW�� 7KH� IDFW� LV� WKDW� QXPHURXV� KLJKO\�FUHGLEOH� SHRSOH� KDG� WKH� FRXUDJH� WR� WDNH� RQ� WKH� OHDGHUV� RI� WKH�HVWDEOLVKPHQW�ZKR�PDGH� JURVV� HUURUV� RI� MXGJPHQW��7KH\�ZHQW� WR�FRXUW�DQG�WROG�µWKH�WUXWK�WKH�ZKROH�WUXWK�DQG�QRWKLQJ�EXW�WKH�WUXWK¶�DERXW� WKH� UHDOLW\� RI�PDWHULDOL]DWLRQ� DQG� KRZ� WKH\�PHW� WKHLU� ORYHG�RQHV�EHFDXVH�RI�+HOHQ�'XQFDQ
V�PDWHULDOL]DWLRQ�PHGLXPVKLS
� WKH� FURZQ� FDVH� FRQVLVWHG� RI� WKH� FODLP� WKDW� +HOHQ� 'XQFDQ� RU� DQ�DFFRPSOLFH�ZDV� SUHWHQGLQJ� WR� EH� DOO� RI� WKHVH� 
PDWHULDOL]DWLRQV
� E\�GUHVVLQJ�XS� LQ D� VKHHW�DQG�XVLQJ�IDOVH�EHDUGV��ZLJV�HWF��%XW�ZKHQ�WKH� SROLFH� KDG� 
UDLGHG
� KHU� VpDQFH� ZKLOH� VKH� ZDV� LQ� WUDQFH� DQG�



��SURGXFLQJ� PDWHULDOL]DWLRQV� WKH\� KDG� IRXQG� QR� VKHHW�� QR� IDOVH�EHDUGV�� QR� ZLJV�� QR� DFFRPSOLFH²LQGHHG� QR� HYLGHQFH� RI� IUDXG�ZKDWVRHYHU��
-XVW���RXW�RI����ZLWQHVVHV�IRU�WKH�GHIHQVH²W\SLFDO�WHVWLPRQ\
�� 1XUVH� -DQH�5XVW� WHVWLILHG�RQ�RDWK�DW� WKH�2OG�%DLOH\��DPRQJ�RWKHU�WKLQJV�� WKDW� VKH�� WKURXJK�+HOHQ�'XQFDQ��DFWXDOO\�PHW�D� ORYHG�RQH�DJDLQ²KHU�KXVEDQG�ZKR�PDWHULDOL]HG�IURP�WKH�DIWHUOLIH�DQG�NLVVHG�KHU�� 
,�KDYH�QHYHU�EHHQ�PRUH�FHUWDLQ�RI�DQ\WKLQJ�LQ�P\�OLIH�EHIRUH
��VKH�VDLG���6KH�VWDWHG�WKDW�VKH�KDG�EHHQ�HQTXLULQJ�IRU����\HDUV�DV�D�VNHSWLF�EXW� LW�ZDV�RQO\�ZKHQ�VKH�PHW�+HOHQ�'XQFDQ�WKDW�VKH�ZDV�DEOH�WR�DFWXDOO\�PHHW�KHU�ORYHG�RQHV�LQFOXGLQJ�KHU�PRWKHU�ZKR�KDG�SDVVHG�RQ��&DVVLUHU�����������
� $� KLJK� UDQNLQJ� $LU� )RUFH� RIILFHU�� :LQJ� &RPPDQGHU� *HRUJH�0DFNLH�� VWDWHG� RQ� RDWK� WKDW� WKURXJK� +HOHQ� 'XQFDQ
V�PDWHULDOL]DWLRQ� JLIWV� KH� DFWXDOO\� PHW� KLV� 
GHDG
� PRWKHU� DQG� IDWKHU�DQG�D�EURWKHU���&DVVLUHU���������������
� -DPHV�'XQFDQ�� �QR� UHODWLRQ�� D� MHZHOHU�� WHVWLILHG� WKDW� ERWK� KH� DQG�KLV� GDXJKWHU� KDG� VHHQ� KLV� ZLIH� PDWHULDOL]H� RQ� HLJKW� GLIIHUHQW�RFFDVLRQV�� LQ�JRRG�OLJKW��'XQFDQ�KDG�VHHQ�KHU�FORVH�XS�DW�D�UDQJH�RI� ��� LQFKHV� DQG� WKH\� KDG� WDONHG�RI�GRPHVWLF�PDWWHUV� LQFOXGLQJ�D�SURSRVHG� HPLJUDWLRQ� WR� &DQDGD� WKDW� WKH\� KDG� SUHYLRXVO\� NHSW�VHFUHW��+H�KDG��KH�VDLG��QRW�D�VKDGRZ�RI�D�GRXEW�WKDW�WKH�YRLFH�ZDV�WKDW� RI� KLV�ZLIH��+H�DOVR�FODLPHG� WR�KDYH� VHHQ�PDWHULDOL]DWLRQV�RI�KLV� IDWKHU�� ZKR� ZDV� DERXW� KLV� RZQ� KHLJKW� DQG� EHDUGHG�� DQG� KLV�PRWKHU��&DVVLUHU�����������
� 0DU\�%ODFNZHOO��3UHVLGHQW�RI�WKH�3DWKILQGHU�6SLULWXDOLVW�6RFLHW\�RI�%DNHU� 6WUHHW� /RQGRQ�� WHVWLILHG� WKDW� VKH� KDG� DWWHQGHG� PRUH� WKDQ�����PDWHULDOL]DWLRQ� VpDQFHV�ZLWK�+HOHQ�'XQFDQ� DW� HDFK� RI�ZKLFK�EHWZHHQ� ��� DQG� ��� GLIIHUHQW� HQWLWLHV� IURP� WKH� DIWHUOLIH� KDG�PDWHULDOL]HG�� 6KH� WHVWLILHG� WKDW� VKH� KDG�ZLWQHVVHG� WKH� VSLULW� IRUPV�FRQYHUVLQJ�ZLWK� WKHLU� UHODWLYHV� LQ�)UHQFK��*HUPDQ��'XWFK��:HOVK��



�� 6FRWWLVK� DQG� $UDELF�� 6KH� FODLPHG� WKDW� VKH� KDG� ZLWQHVVHG� WKH�PDQLIHVWDWLRQ� RI� WHQ� RI� KHU� RZQ� FORVH� UHODWLYHV� LQFOXGLQJ� KHU�KXVEDQG�� KHU�PRWKHU� DQG� KHU� IDWKHU�DOO�RI�ZKRP�VKH�KDG�VHHQ�XS�FORVH�DQG�WRXFKHG��&DVVLUHU�����������
6RPH� \HDUV� ODWHU� D� WHDP� RI�PDJLFLDQV� KHDGHG� E\�:LOOLDP�*ROGVWRQ²IRXQGHU�RI�WKH�0DJLFLDQV�&OXE²FDUULHG�RXW�DQ�H[SHULPHQWDO�VLWWLQJ�ZLWK�+HOHQ�'XQFDQ��*ROGVWRQ�DQG�KLV�FROOHDJXHV�ZHUH�DVWRXQGHG�ZKHQ�WKHLU�GHDG� IULHQG�� WKH�PDJLFLDQ� 
7KH�*UHDW�/DID\HWWH
�PDWHULDOL]HG�DQG�VSRNH�WR�WKHP�LQ�KLV�RZQ�YRLFH��*ROGVWRQ�ZURWH�D�UHSRUW�RQ�WKH�HYHQW�IRU�7KH�3V\FKLF�1HZV LQ�ZKLFK� KH�FRQILUPHG� WKDW�+HOHQ�'XQFDQ
V�PHGLXPVKLS�ZDV� JHQXLQH� DQG� WKDW� QR� PDJLFLDQ� FRXOG� SRVVLEOH� GXSOLFDWH� WKH�SKHQRPHQD� WKDW� KH� DQG� KLV� IHOORZ� PDJLFLDQV� KDG� ZLWQHVVHG� �5ROO�����E�3DUW���&RQWHPSRUDU\�0DWHULDOLVDWLRQ�([SHULPHQWV��
7KH�'HDWK�RI�+HOHQ�'XQFDQ
,Q� ������ WKH� 1RWWLQJKDP� SROLFH� UDLGHG� D� VpDQFH� +HOHQ� 'XQFDQ� ZDV�JLYLQJ�� 7KH� SROLFH� NQRFNHG� RQ� WKH� GRRU� RI� D� SULYDWH� KRPH�ZLWKRXW� D�VHDUFK�ZDUUDQW� RQ� WKH� VXSSRVHG� FRPSODLQW� RI� WZR� SROLFH RIILFHUV�ZKR�KDG� HDUOLHU� DWWHQGHG� RQH� RI� KHU� VpDQFHV�� 7KH� SROLFH� KDG� WHFKQLFDO�NQRZOHGJH� WKDW� PDWHULDOL]DWLRQ� XVXDOO\� KDV� WR� EH� FRQGXFWHG� LQ� VHPL�GDUNQHVV�DQG�WKDW�LI�WKH�OLJKWV�DUH�SXW�RQ�VXGGHQO\�YHU\�VHULRXV�LQMXU\�RU�GHDWK�WR�WKH�PHGLXP�FDQ�RFFXU��:KHQ�WKH\�ZHUH�DGPLWWHG�WR�WKH�KRPH�WKH\� PDGH� D� JUDE� IRU� WKH� PHGLXP
V� FDELQHW�� JUDEEHG� WKH�PHGLXP� DQG�WRRN�IODVK�SKRWRJUDSKV�
7KH� SUH�PHGLWDWHG� UDLG� FDXVHG� WKH� GHDWK� RI�+HOHQ�'XQFDQ� ILYH�ZHHNV�DIWHU� WKH� UDLG�� 7KH� FLUFXPVWDQFHV� VXUURXQGLQJ� WKLV� HYHQW� FDOO� IRU D�MXGLFLDO�LQYHVWLJDWLRQ�VLQFH�
� WKH�SROLFH�DFWHG�RXWVLGH�WKHLU�SURSHU�MXULVGLFWLRQ�DQG�SRZHUV
� WKH�SROLFH�KDG�NQRZOHGJH�WKDW�PDWHULDOL]DWLRQ�ZDV�WDNLQJ�SODFH



��� WKH� 1RWWLQJKDP� SROLFH� NQRZLQJO\�� ZLOOIXOO\�� GHOLEHUDWHO\� DQG�LQWHQWLRQDOO\�DFWHG�LQ�D�ZD\�WKDW�FDXVHG�VKRFN��KDUP��VXIIHULQJ�DQG�XOWLPDWHO\�GHDWK�WR�+HOHQ�'XQFDQ
� WKH� SROLFH�DFWHG�ZLWK� UHFNOHVV� LQGLIIHUHQFH�� H[WUHPH�SUHMXGLFH�DQG�XVHG�XQQHFHVVDU\�DQG�H[FHVVLYH�YLROHQFH�DJDLQVW�D�JURXS�RI�SHRSOH�ZKR�ZHUH�SDUWLFLSDWLQJ�LQ�D�OHJDO�UHOLJLRXV�VHUYLFH��WKH�VLWWHUV�ZHUH�NHSW�DQG�TXHVWLRQHG�IRU�PRUH�WKDQ�QLQHW\�PLQXWHV�DIWHU�WKH�UDLG
� WKH� SROLFH� UDLG� GLG� 127� ILQG� DQ\� HYLGHQFH� WR� FRQYLFW� +HOHQ�'XQFDQ�RU�DQ\RQH�SUHVHQW�RI�DQ\�RIIHQFH�

:LWKRXW� GRXEW�� +HOHQ� 'XQFDQ
V� XQLTXH� JLIWV� ZKLFK� SURYHG� VXUYLYDO�WRJHWKHU�ZLWK� KHU� VHUYLFH� WR� WKH�FRPPXQLW\�PDNH�KHU�RQH�RI� WKH�PRVW�LPSRUWDQW�ZRPHQ�LQ�SV\FKLF�KLVWRU\��
7KH�FDPSDLJQ�IRU�D�SDUGRQ
&RQVLGHULQJ� WKH� GLVWXUELQJ� UHOHYDQW� IDFWV�ZKLFK� DUH� QRW� LQ� GLVSXWH� WKH�FUXFLDO� LVVXH� LV� KRZ� WKH�%ULWLVK�*RYHUQPHQW� FDQ� VKRZ� WKH�ZRUOG� WKDW�%ULWDLQ�GRHV�KDYH�D�VWURQJ�VHQVH�RI�MXVWLFH��HTXLW\�DQG�IDLUQHVV�HYHQ�LI�LW�WDNHV�ILIW\�\HDUV�WR�ULJKW�D�PDMRU�ZURQJ��
%ULWDLQ�KDV�WR�VKRZ�WKDW�DW�DOO�WLPHV LWV�VHQVH�RI�MXVWLFH�LV�IXQGDPHQWDOO\�GLIIHUHQW� IURP� +LWOHU
V� 1D]L� UHJLPH� DQG� 6WDOLQ
V� FRPPXQLVW� UHJLPH��$FFRUGLQJO\�� WKH�%ULWLVK� RXJKW� WR� FRPSOHWHO\�H[RQHUDWH +HOHQ�'XQFDQ�DQG�WR�DSRORJL]H�IRU�WKH�SHUVHFXWLRQ�WKDW�FDXVHG�KHU�GHDWK��,�EHOLHYH�WKLV�LV�DQ�LVVXH�IRU�WKH�%ULWLVK�*RYHUQPHQW��2QO\�DV�D�YHU\�ODVW�UHVRUW�RXJKW�WKHUH�EH�D�ZRUOGZLGH�SHWLWLRQ�IRU�+HOHQ�'XQFDQ��
$OWHUQDWLYHO\� WKH�PDWWHU� FRXOG� EH� WDNHQ� WR� WKH�8QLWHG�1DWLRQV�+XPDQ�5LJKWV� &RPPLVVLRQ� IRU� DGMXGLFDWLRQ�� 1RWZLWKVWDQGLQJ� VRPH� PLQRU�MXULVGLFWLRQDO� DQG� WHFKQLFDO� WLPH� SUREOHPV�� D� UHTXHVW� IRU� OHDYH� IRU� WKH�PDWWHU� WR� EH� KHDUG� FRXOG� EH� PDGH�� 3UHFHGHQWV� H[LVW� DW� WKH� 8QLWHG�1DWLRQV� +XPDQ� 5LJKWV� &RPPLVVLRQ� ZKLFK� RYHU�UXOHG� (QJOLVK� &RXUW�GHFLVLRQV�� 7KLV� LV� EHFDXVH� %ULWDLQ� KDV� IRUPDOO\� PDGH� LWVHOI�



��MXULVGLFWLRQDOO\� DQG� MXULVSUXGHQWLDOO\� VXEVHUYLHQW� WR� WKH�8�1�� (XURSHDQ�+XPDQ�5LJKWV�&RPPLVVLRQ�
(YHQ�LI�WKH�*RYHUQPHQW�DQG�WKH�8QLWHG�1DWLRQV�DUH�XQUHVSRQVLYH��WKHUH�FRXOG� EH� D� V\PEROLF� H[RQHUDWLRQ� E\� D� JURXS� UHSUHVHQWLQJ� FRQFHUQHG�SHRSOH� IURP� DOO� RYHU� WKH� ZRUOG� DW� WKH� ELUWKSODFH� RI�+HOHQ�'XQFDQ��$�SODTXH� RU� D� VWDWXWH� FRXOG� EH� GHGLFDWHG� WR WKLV�PRGHUQ� SV\FKLF�PDUW\U�DQG�WR�DOO�JHQXLQH�IHPDOH�SV\FKLFV�DQG�RWKHU�PHGLXPV�RYHU�WKH�FHQWXULHV�ZKR� UHSHDWHGO\� SURYHG� VXUYLYDO� DQG�ZHUH� SHUVHFXWHG� E\� WKH� IRUFHV� RI�LJQRUDQFH�DQG�WKH�IRUFHV�RI�GDUNQHVV�
7KLV� LV�EHFDXVH�WKH�FRQFRFWLRQ�WR�ILQG�+HOHQ�'XQFDQ�JXLOW\�DV�FKDUJHG�XQGHU� WKH� DUFKDLF� :LWFKFUDIW� $FW� DQG� WKH� EUXWDO� PXUGHU� RI� +HOHQ�'XQFDQ�DUH�DV�EDG�DV� WKH� LQMXVWLFH�RI� WU\LQJ� -RDQ�RI�$UF�DV�D�ZLWFK��,I�WKH�KLJKO\�FRQVHUYDWLYH�5RPDQ�&DWKROLF�&KXUFK�IUHHG�WKH�SV\FKLF�-RDQ�RI�$UF�IURP�DOO�JXLOW�VR�FDQ�WKH�%ULWLVK�*RYHUQPHQW�ERUURZ�D�SDJH�IURP�WKH�9DWLFDQ�DQG�WRWDOO\�H[RQHUDWH�+HOHQ�'XQFDQ�
7KH� %ULWLVK� +RPH� 6HFUHWDU\� DQG� WKH� &RXUWV� WRGD\� KDV� WKH� SRZHU� WR�UHPHG\�WKH�VLWXDWLRQ��DOEHLW� LQ�UHWURVSHFW��DQG�WR�IXOO\�H[RQHUDWH�RQH�RI�WKH�PRVW�LPSRUWDQW�ZRPHQ�LQ KLVWRU\��)RU�IXUWKHU�LQIRUPDWLRQ�DERXW�WKH�FDPSDLJQ�WR�KDYH�+HOHQ�'XQFDQ JUDQWHG�D�SRVWKXPRXV�SDUGRQ�VHH�WKH�RIILFLDO�+HOHQ�'XQFDQ�KRPH�SDJH>KWWS���PHPEHUV�WULSRG�FRP�aKHOHQGXQFDQ�@�



������'LUHFW�YRLFH�PHGLXPVKLS
µ,�WKLQN�,�FDQ�VDIHO\�VD\�,�DP�WKH�PRVW�WHVWHG�PHGLXP�WKLV�FRXQWU\�KDV�HYHU�SURGXFHG����,�KDYH�EHHQ�ER[HG�XS��WLHG�XS��VHDOHG�XS��JDJJHG��ERXQG�DQG�KHOG��DQG�VWLOO�WKH�YRLFHV�KDYH�FRPH�WR�VSHDN�WKHLU�PHVVDJH�RI�OLIH�HWHUQDO�
��/HVOLH�)OLQW
'LUHFW� YRLFH� PHGLXPV� KDYH� D� UDUH� JLIW�� 7KRVH�ZKR� KDYH� 
GLHG
� FDQ� EH�KHDUG�WDONLQJ�LQ� WKHLU�RZQ�YRLFHV�LQ�WKHLU�SUHVHQFH��WKH\�GR�QRW�XVH�WKH�PHGLXP
V� YRLFH� ER[� RU� YRFDO� RUJDQV� EXW� UDWKHU� VSHDN� WKURXJK� D�YRLFHER[�FRQVWUXFWHG�RI�HFWRSODVP�
2QH� RI� WKH� JUHDWHVW� GLUHFW� YRLFH�PHGLXPV� LQ� WKH�8.�ZDV� -RKQ�6ORDQ��)RU� PDQ\� \HDUV� KH� JDYH� VLWWLQJV� ZLWKRXW� FKDUJH� WR� VPDOO� JURXSV� RI�IULHQGV��2QH� RI� KLV� ORQJ�WHUP� VLWWHUV�ZDV�$UWKXU�)LQGOD\ ZKR�� XQWLO�KH�PHW�6ORDQ��ZDV� DQ� DJQRVWLF� VWRFNEURNHU�� )LQGOD\�ZDV�FRQYLQFHG�ZKHQ�WKURXJK�6ORDQ�KH�KHDG�WKH�YRLFH�RI�KLV�RZQ�GHFHDVHG�IDWKHU�DQG�D�IDPLO\�IULHQG� ZKR� FRQYH\HG� WR� KLP� LQIRUPDWLRQ� QRW� NQRZQ� E\� DQ\� OLYLQJ�SHUVRQ�

)LQGOD\�EHJDQ�D�PRQXPHQWDO�VWXG\�RI�SV\FKLF�VFLHQFH�DQG�SURGXFHG� WKH�ZRUOG� FODVVLF�2Q� WKH� (GJH� RI� WKH�(WKHULF�)LQGOD\� ����� D� VFLHQWLILF� DQDO\VLV� RI� FRPPXQLFDWLQJ�ZLWK� HQWLWLHV� IURP� WKH� DIWHUOLIH��$� IUHH�FRS\�RI� WKH�ERRN�FDQ� EH� GRZQORDGHG� IURP� WKH� ,QWHUQHW� DW�KWWS���ZYQYP�ZYQHW�HGX���(*6$������ERRNV�ERRNV�KWP
$QRWKHU�GLUHFW�YRLFH�PHGLXP�ZKR�ZDV�WKRURXJKO\�WHVWHG�LQ�UHFHQW�WLPHV�ZDV�/HVOLH�)OLQW�� ,Q�KLV�SUHVHQFH�ZKLOH� LQ� WUDQFH��ZLWK�KLV�PRXWK�WDSHG�VKXW�RU�IXOO�RI�ZDWHU�

«OLWHUDOO\�WKRXVDQGV�RI�GLIIHUHQW�YRLFHV�RI�GLVFDUQDWH�SHUVRQV�KDYH�EHHQ� WDSH�UHFRUGHG� IRU� SRVWHULW\�� VSHDNLQJ� LQ� GLIIHUHQW� GLDOHFWV�� LQ�IRUHLJQ�ODQJXDJHV�XQNQRZQ�WR�PH�DQG�HYHQ�LQ�ODQJXDJHV�QR�ORQJHU�VSRNHQ�RQ�WKLV�HDUWK��)OLQW������������



�� ,Q� KLV� DXWRELRJUDSK\� 9RLFHV� LQ� WKH� 'DUN� )OLQW�GHVFULEHV�KRZ�KH�ZDV�
ER[HG�XS��WLHG�XS��VHDOHG�XS��JDJJHG�� ERXQG� DQG� KHOG�� DQG� VWLOO� WKH� YRLFHV� KDYH�FRPH�WR�VSHDN�RI�OLIH�HWHUQDO
��)OLQW������������
7KH�SLFWXUH�OHIW�VKRZV�KRZ�LQ�D�WHVW�VLWWLQJ��WKLV�RQH�LQ� ������ KH� DOORZHG� VFLHQWLVWV� WR� JDJ� KLP� DQG� ELQG�KLP� WR� KLV� FKDLU� ZLWKRXW� DQ\� HIIHFW� RQ� KLV�PHGLXPVKLS�

)OLQW�GHVFULEHV�KRZ�KH�JDYH�VLWWLQJV�H[WHPSRUH�LQ�KRWHO�URRPV��LQ�KRXVHV�RI�VWUDQJHUV��LQ�IRUHLJQ�FRXQWULHV��LQ�KDOOV��WKHDWUHV�DQG�FKXUFKHV�
,Q� ����� )OLQW� VXEPLWWHG� WR� D� VHULHV� RI� H[SHULPHQWV� FRQGXFWHG� E\�VFLHQWLVWV�IURP�WKH�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK��VHH�SLFWXUH�EHORZ�

7KH� 3V\FKLF� 1HZV RI� ��WK� )HEUXDU\� ����� UHSRUWV� LQ� GHWDLO� RQH�H[SHULPHQW�ZKHUH�KH�FRQGXFWHG�D�VpDQFH�ZLWK�HODVWRSODVW�SUHVVHG�RYHU�KLV� OLSV��EDQGDJHV�RYHU� WKH�HODVWRSODVW��DQG�KLV�KDQGV�DQG�OHJV�WLHG�WR�D�FKDLU��



��7KH� REVHUYHUV� FRQFOXGHG� WKDW� LQ� VSLWH� RI� WKH� DERYH� UHVWULFWLRQV� WKH�YRLFHV�ZHUH�VRRQ�VSHDNLQJ�ZLWK�WKHLU�XVXDO�FODULW\��HYHQ�VKRXWLQJ��6RPH�WZHOYH�SHUVRQV�LQ�WKH�URRP�DOO�KHDUG�PRUH�WKDQ�HQRXJK�WR�FRQYLQFH�WKH�PRVW� REGXUDWH� VNHSWLF� WKDW� WKH� VHDOLQJ� RI� 0U�� )OLQW
V� OLSV� LQ� QR� ZD\�SUHYHQWHG� WKH� XQVHHQ� VSHDNHUV� IURP� VD\LQJ� DQ\WKLQJ� WKH\�ZLVKHG�� �$W�WKH� FRQFOXVLRQ� RI� WKH� H[SHULPHQW� WKH\� IRXQG� WKH� SODVWHU� DQG� WKH�FRUGV�LQWDFW�DQG�XQGLVWXUEHG�
7KH�LQIRUPDWLRQ�FRPLQJ�WKURXJK�D�)OLQW�VLWWLQJ�ZDV�QRW��DV�VRPH�FULWLFV�RI�PHGLXPV�FODLP��YDJXH�VXJJHVWLRQV�WKDW�FRXOG�DSSO\�WR�DQ\RQH��7DNH�IRU� H[DPSOH� WKH� IROORZLQJ� H[FKDQJH� EHWZHHQ� D� \RXQJ� DLUPDQ� NLOOHG� LQ�:RUOG�:DU� ,,� DQG� KLV� SDUHQWV�� +H� KDG� LQLWLDOO\� DSSHDUHG� DW� D� VpDQFH�DWWHQGHG�E\�/RUG�'RZGLQJ��JLYLQJ�KLV�QDPH�DV�3HWHU�:LOOLDP�+DQGIRUG�.LWH�� DQG� DVNLQJ� WKDW� KLV� SDUHQWV� EH� FRQWDFWHG� DW� DQ� DGGUHVV� KH� JDYH��7KH� SDUHQWV� DFFHSWHG� DQ� LQYLWDWLRQ� WR� DWWHQG� D� VHFRQG� VpDQFH� DQG� IRU�FORVH� RQ� IRUW\�PLQXWHV� 3HWHU� FDPH� WKURXJK� DQG� LQ� KLV� RZQ� YRLFH� WROG�WKHP�WKH�IROORZLQJ��ZKLFK�KLV�SDUHQWV�FRQILUPHG�WR�EH�WUXH�
� RI�D�MRNH�DERXW�EX\LQJ�DQ�$OVDWLDQ�KH�PDGH�EHIRUH�KH�GLHG�� WKDW�KLV�PRWKHU�KDG�SXW�D�SKRWRJUDSK�RI�KLPVHOI�DQG�SKRWRJUDSKV�RI�KLV�JUDYH�LQ�1RUZD\�LQ�KHU�EDJ�WKDW�PRUQLQJ� WKDW� KH� OLNHG� WKH� FKHUU\� WUHH� LQ� WKH� PHPRULDO� JDUGHQ� WKH\� KDG��SODQWHG�IRU�KLP� WKDW� KLV� EHGURRP� KDG� QRW� EHHQ� FKDQJHG� LQ� WKH VL[� \HDUV� VLQFH� KH�GLHG� WKDW�KH�KDG�QRW�OLNHG�WKH�ZDOOSDSHU�LQ�KLV�EHGURRP� WKDW�KLV�IDWKHU�ZDV�VWLOO�GULYLQJ�KLV�FDU�DOWKRXJK�LW�ZDV�D�WRR�VPDOO�IRU�KLP�

)OLQW� GHVFULEHV� KLV� ELWWHU� GLVDSSRLQWPHQW�ZLWK� SDUDSV\FKRORJLVWV� LQ� WKH�IROORZLQJ�H[WUDFW�
:KHQ�ILUVW�,�EHJDQ�WR�DOORZ�P\VHOI�WR�EH�WHVWHG�,�ZDV�QDLYH�HQRXJK�WR�EHOLHYH� WKDW� LI� WKH� WHVWV�ZHUH�VXFFHVVIXO� WKH�VFLHQWLVWV�DQG� UHVHDUFKHUV�ZKR�KDG�FDUULHG�WKHP�RXW�XQGHU�WKHLU�RZQ�FRQGLWLRQV�ZRXOG�SURFODLP�WR�DOO�WKH�ZRUOG�WKH�WUXWK�RI�OLIH�DIWHU�GHDWK��$OO�WRR�VRRQ�,�OHDUQHG�WKH�KDUG�



�� ZD\� WKDW� PDQ\� RI� WKRVH� ZKR� FDOO� WKHPVHOYHV� UHVHDUFKHUV� KDYH�LPPXWDEOH�YDOXHV�RI� WKHLU�RZQ�ZKLFK�SUHFOXGH�EHOLHI�LQ�D�PHDQLQJ�RU�SXUSRVH� LQ�PDQ
V� H[LVWHQFH� RU� LQ� WKH SRVVLELOLW\� RI� D� OLIH� DIWHU� GHDWK��7KHLU�FRQFHUQ�ZDV�WR�GLVSURYH�WKH�UHDOLW\�RI�P\�YRLFHV�DQG�WKH\�ZRXOG�SRVWXODWH� DQ\� DOWHUQDWLYH� KRZHYHU� IDU�IHWFKHG� RU� DEVXUG� VRRQHU� WKDQ�DGPLW� WKH� LPSOLFDWLRQ�RI� WKHLU�RZQ�VXFFHVVIXO�H[SHULPHQW��)OLQW�������������
)OLQW�UHEXWV�WKH�VNHSWLFV
)OLQW� JLYHV� VRPH� H[DPSOHV� RI� WKH� OXGLFURXV� WKHRULHV� SXW� IRUZDUG� E\�WKHVH� SV\FKLF� UHVHDUFKHUV�� 2QH� ZDV� WKDW� WKH� YRLFHV� ZHUH� QRW� UHDO� EXW�SURGXFHG�E\�D�FRPELQDWLRQ�RI�K\SQRWLF�SRZHU�RQ�KLV�SDUW�FRXSOHG�ZLWK�PDVV� DXGLWRU\� KDOOXFLQDWLRQV RQ� WKH� SDUW� RI� WKH� VLWWHUV�� 7KLV� ZDV�GLVSURYHG� ZKHQ� WKH� YRLFHV� ZHUH� UHFRUGHG� �)OLQW� ������ ������$QRWKHU�WKHRU\�ZDV� WKDW� )OLQW�ZDV� D� YHQWULORTXLVW�� 7KLV�ZDV� GLVSURYHG�ZKHQ� D�WKURDW�PLFURSKRQH�ZDV�DWWDFKHG�WR�KLV�WKURDW�VR�WKDW�WKH�VOLJKWHVW�VRXQG�PDGH� WKURXJK� KLV� ODU\Q[� ZRXOG� EH� PDJQLILHG� HQRUPRXVO\� ZKLOH�REVHUYHUV�ZDWFKHG�KLP�WKURXJK�DQ�LQIUDUHG�WHOHVFRSH��)OLQW�������������:KHQ� WKH\� FRXOG� FRPH� XS� ZLWK� QR� IXUWKHU� H[SODQDWLRQV� RQH� RI� WKH�SV\FKLF� UHVHDUFKHUV� SXW� IRUZDUG� WKH� LGHD� WKDW� )OLQW� FRXOG� WDON� WKURXJKKLV�VWRPDFK��)OLQW������������
)RU� WKRVH�ZKR�� EHLQJ� XQDEOH� WR� WKLQN� RI� DQ\� RWKHU� H[SODQDWLRQ�� DOOHJH�IUDXG�)OLQW�KDG�WKLV�WR�VD\�

,W�KDV�EHHQ�KLQWHG�WKDW�,�PLJKW�KDYH�D�WZR�ZD\�YRLFH�FKDQQHO�WR�DQRWKHU�URRP� ZKHUH� DFFRPSOLFHV� PLPLF� WKH� YRLFHV� RI� WKH� GHSDUWHG� RU� WKDW� ,�PLJKW� FRQFHDO� WDSH�UHFRUGHUV�ZKLFK�SOD\� SUHSDUHG�PHVVDJHV� IURP�WKH�GHDG��7KHUH�LV�QR�HQG�WR�WKH�LQJHQLRXV�WULFNV�ZKLFK�KDYH�EHHQ�WKRXJKW�XS� E\� WKRVH� GHWHUPLQHG� QRW� WR� EHOLHYH� DQG�ZKR�PRUH� RIWHQ� WKDQ� QRW�KDYH� QHYHU� HYHQ� KDG� D� VLWWLQJ� ZLWK� PH« ,� FRXOG� DOVR� DVN� WKHVH�VWXEERUQ� F\QLFV� KRZ� WKHVH� VXSSRVHG� DFFRPSOLFHV� RI� PLQH� KRZHYHU�VNLOOHG� WKHLU�PLPLFU\� FRQWULYH� WR� SURGXFH� WKH� UHFRJQL]DEOH� YRLFH� RI� D�ZLIH�RU�D�KXVEDQG�RU�RWKHU�GHDG�UHODWLYH�RI�D�VLWWHU�ZKR�LV�DV�OLNHO\�DV�QRW�QHZO\�DUULYHG�IURP�$XVWUDOLD��,QGLD�RU�7LPEXNWX��,�GR�QRW�KRZHYHU�



��ZDVWH�P\�SUHFLRXV�HQHUJLHV�EDQG\LQJ�ZRUGV�ZLWK�VNHSWLFV�ZKR�DUH�DV�LOO�LQIRUPHG�DV�WKH\�DUH�SUHMXGLFHG��)OLQW������������
2QH�H[SHUW�ZKR�GLG�LQYHVWLJDWH�/HVOLH�)OLQW�DQG�WKRURXJKO\�YRXFKHG�IRU�KLV� DXWKHQWLFLW\� ZDV� 3URIHVVRU� :LOOLDP� 5�� %HQQHWW�� 3URIHVVRU� RI�(OHFWULFDO�(QJLQHHULQJ�DW�&ROXPELD�8QLYHUVLW\�LQ�1HZ�<RUN�&LW\��

0\�H[SHULHQFH�ZLWK�0U�)OLQW�LV�ILUVW�KDQG��,�KDYH�KHDUG�WKH�LQGHSHQGHQW�YRLFHV�� )XUWKHUPRUH��PRGHUQ� LQYHVWLJDWLRQ� WHFKQLTXHV�QRW�DYDLODEOH� LQ�HDUOLHU� WHVWV� FRUURERUDWH� SUHYLRXV� FRQFOXVLRQV� E\� LQGLFDWLQJ� WKDW� WKH�YRLFHV� DUH� QRW� KLV�� %XW� WR� EH� WKRURXJK�� RQH� VKRXOG� FRQVLGHU� WKH�SRVVLELOLW\�RI�OLYH�DFFRPSOLFHV����7KLV�VXJJHVWLRQ�EHFDPH�XQWHQDEOH�IRU�PH� GXULQJ� KLV� YLVLW� WR� 1HZ� <RUN� LQ� 6HSWHPEHU� ������ ZKHQ�� LQ� DQ�LPSURPSWX�VpDQFH�LQ�P\�DSDUWPHQW��WKH�VDPH�YRLFHV�QRW�RQO\�DSSHDUHG�EXW�WRRN�SDUW�LQ�FRQYHUVDWLRQV�ZLWK�WKH�JXHVWV���)OLQW������������
,QWHUQHW�5HIHUHQFHV
7R�KHDU�VRPH�RI�/HVOLH�)OLQW¶V�YRLFHV�RQ�WKH�,QWHUQHW�JR�WR7KH�/HVOLH�)OLQW�(GXFDWLRQDO�7UXVW KWWS���ZZZ�OHVOLHIOLQW�FRP�OHVOLHIUDPH��KWP25�3DUDQRUPDO�9RLFHV >KWWS���ZZZ�[V�DOO�QO�aZLFKP�GHDWKBUD�KWPO@



������0RGHUQ�PHGLXPV�ZKR�FRQIRXQG�WKH�VNHSWLFV

(GLVRQ� DQG� ,� DUH� FRQYLQFHG� WKDW� LQ� WKH� ILHOGV� RI� SV\FKLF� UHVHDUFK� ZLOO� \HW� EH�GLVFRYHUHG�IDFWV� WKDW�ZLOO�SURYH�RI�JUHDWHU�VLJQLILFDQFH�WR�WKH�KXPDQ�UDFH�WKDQ�DOO�WKH�LQYHQWLRQV�ZH�KDYH�HYHU�PDGH�LQ�WKH�ILHOG�RI�HOHFWULFLW\�
'U�0LOOHU�+XWFKLQVRQ��(GLVRQ¶V�FORVH�DVVRFLDWH�
2QH� RI� WKH� PRVW� IDPRXV� FRQWHPSRUDU\� $PHULFDQ� PHGLXPV�� *HRUJH�$QGHUVRQ��KDV�EHHQ�WKRURXJKO\�LQYHVWLJDWHG�E\�1HZ�<RUN�UDGLR DQG�79�KRVW��-RHO�0DUWLQ��ZKR�VD\V�WKDW�LQ������ZKHQ�KH�PHW�$QGHUVRQ�

,� QHYHU� WRRN� DQ\� SRVLWLRQ� RQ� WKH� SDUDQRUPDO� XQOHVV� \RX� FRQVLGHU�SXEOLFO\�H[SRVLQJ�IUDXGV�WDNLQJ�D�SRVLWLRQ��0DUWLQ�-��DQG�5RPDQRZVNL�3����������
0DUWLQ� KDG� LQWHUYLHZHG�PDQ\� VR�FDOOHG� SV\FKLFV� DQG� QHZ�DJHUV� RQ�KLV�SRSXODU� SURJUDPV�� +H� FODLPHG� KH� H[SRVHG� WKH� IDPRXV� $PLW\YLOOH�+RUURU� DV� D� SV\FKLF� KRD[� DQG� ZKHQ� WROG� DERXW�*HRUJH�$QGHUVRQ� KLV�UHVSRQVH�ZDV�
,
OO�H[SRVH�KLP�DV�D�SKRQ\�LQ�D�PLQXWH�
��
%XW�ZKHQ�*HRUJH�$QGHUVRQ�JDYH�KLP�D�VKRUW UHDGLQJ�KH�ZDV�VKRFNHG�

*HRUJH� KDG�EHHQ� DFFXUDWH� DERXW� HYHU\WKLQJ��+H�KDG�QRW� JHQHUDOL]HG��WKHUH� ZDV� QR� DPELJXLW\�� +H� NQHZ� WKLQJV�QDPHV�� GHWDLOV�� HYHQWV��RSLQLRQV��HYHQ�JHVWXUHV²WKDW�QR�RQH�HOVH�FRXOG�KDYH�NQRZQ��+RZ�GLG�KH�GR�LW"«�
,�UHOLYHG�WKH�UHDGLQJ WLPH�DQG�DJDLQ��VHDUFKLQJ�P\�PHPRU\�IRU�HYLGHQFH�RI�WULFNV��*HRUJH�KDG�ZRUNHG�LQ�D�IXOO\�OLJKWHG�URRP��GLG�QRW�JR�LQWR�D�WUDQFH�VWDWH�DQG�VHHPHG�VR�PDWWHU�RI�IDFW�DERXW�LW�DOO����,�KDG�WR�DGPLW�WKDW�WKHUH�ZDV�VRPHWKLQJ�JRLQJ�RQ��,W�IOHZ�LQ�WKH�IDFH�RI�HYHU\WKLQJ�,
G�OHDUQHG�WR�EHOLHYH�DERXW�VFLHQFH�DQG�UHOLJLRQ��WKH�QDWXUH�RI�OLIH�LWVHOI�
��0DUWLQ�-��DQG�5RPDQRZVNL�3������������
0DUWLQ�LPPHGLDWHO\�FRQWDFWHG�KLV�ORQJWLPH�FROOHDJXH��6WHSKHQ�.DSODQ��D�SDUDSV\FKRORJLVW�RI�LQWHUQDWLRQDO�UHSXWH��ZKR�DSSURDFKHG�WKH�VXEMHFW�RI�WKH� SDUDQRUPDO�� ZULWHV� 0DUWLQ�� 
ZLWK� PRUH� VNHSWLFLVP� WKDQ� MXVW� DERXW�



��DQ\RQH� ,
YH� HYHU� PHW�� +H� WRRN� VSHFLDO� SOHDVXUH� LQ� SXEOLFO\� H[SRVLQJ�KRD[HV
��0DUWLQ�-��DQG�5RPDQRZVNL�3������������
.DSODQ� DVVXUHG� KLP� WKDW� ZKLOH� KH� GLG� EHOLHYH� LQ� WKH� H[LVWHQFH� RI�PHGLXPVKLS� DQG� WKDW� WKHUH� KDG� EHHQ� VRPH JLIWHG� PHGLXPV� LQ� WKH�WZHQWLHWK�FHQWXU\��QRWDEO\�(GJDU�&D\FH��$UWKXU�)RUG�DQG�WKH�%UD]LOLDQ�$ULJR²WKH�PDMRULW\� WKDW�KH�KDG�HQFRXQWHUHG�ZHUH�IUDXGV�RU�PDJLFLDQV�ZKR�ZHUH�XQDEOH�WR�SUHVHQW�HYLGHQFH�LQ�SXEOLF�WHVWV�ZLWK�DQ\�UHFRUG�RI�VXFFHVV�
0DUWLQ� DUUDQJHG� IRU� KLV� IULHQG� WR� WHOHSKRQH� $QGHUVRQ� DQRQ\PRXVO\��IURP� D� GLVWDQW� FLW\�� +HDULQJ� QRWKLQJ� RWKHU� WKDQ�.DSODQ
V� YRLFH� VD\LQJ�
+HOOR
��*HRUJH�ZDV�DEOH� WR�JLYH�KLP�LQIRUPDWLRQ�WKDW�ERWK�.DSODQ�DQG�0DUWLQ� ODWHU� GHVFULEHG� DV� UHPDUNDEOH�� 
,� ZRXOG� VD\� WKDW� KH� LV� JHQXLQH
�FRQFOXGHG� .DSODQ� DIWHUZDUGV� HQFRXUDJLQJ� 0DUWLQ� WR� FRQGXFW� IXUWKHU�WHVWV��0DUWLQ�-��DQG�5RPDQRZVNL�3������������
/LYH�UDGLR�DQG�WHOHYLVLRQ�UHDGLQJV
2YHU�WKH�QH[W�VHYHQ�\HDUV�0DUWLQ�DUUDQJHG�IRU�$QGHUVRQ�WR�DSSHDU�OLYH�RQ� UDGLR� DQG� WHOHYLVLRQ� SURJUDPV� GRLQJ� WKRXVDQGV� RI� UHDGLQJV� IRU�FRPSOHWH� VWUDQJHUV�ZKR� FDOOHG� LQ� E\� WHOHSKRQH�JLYLQJ�QR� LGHQWLILFDWLRQ�WR� WKH� VWDWLRQ� RU� WKH� SUHVHQWHU�� $IWHU� WKH� UHDGLQJV� KH� KDG� UHVHDUFKHUV�IROORZ�XS�WKH�GHJUHH�RI�DFFXUDF\�ZLWK�WKH�FDOOHUV��+LV�FRQFOXVLRQ"�
*HRUJH�$QGHUVRQ�KDV�D�GRFXPHQWHG�DFFXUDF\�UDWH�RI�EHWZHHQ����WR����SHU� FHQW�� 6SHDNLQJ� WR� FRPSOHWH� VWUDQJHUV� KH� KDV� WLPH� DQG� DJDLQ�GHPRQVWUDWHG�KLV�DELOLW\�WR�JLYH�QDPHV��GHWDLOV�RI�KRZ�D�ORYHG�RQH�GLHG��SHUVRQDO� QLFNQDPHV�� DOOXVLRQV� WR� VKDUHG� H[SHULHQFHV�� DFFXUDWH�SUHGLFWLRQV� IRU� WKH� IXWXUH��GHWDLOV�RI�KHDOWK�SUREOHPV�HWF��$QG�PDQ\�RI�WKH� VR�FDOOHG� LQDFFXUDFLHV� PD\� EH� DFFRXQWHG� IRU� E\� WKH� IDFW� WKDW� WKH�HYHQWV� VSRNHQ� RI� DUH� LQ� WKH� IXWXUH�� DUH� QRW� DW� WKH� WLPH� NQRZQ� E\� WKH�UHFLSLHQW��RU� WKDW� WKH� UHFLSLHQW� LV� WRR�HPEDUUDVVHG� WR�DFNQRZOHGJH�WKDW�GHWDLOV�RI�DQ�H[WUD�PDULWDO�DIIDLU�RU�DQ�DERUWLRQ�DUH�DFFXUDWH��



��0DUWLQ� WHVWHG�$QGHUVRQ� IRU� FRQVLVWHQF\�� DUUDQJLQJ� IRU� VHYHQ�PHPEHUV�RI� WKH� IDPLO\� RI� D� \RXQJ� ER\� NLOOHG� LQ� D� FDU� DFFLGHQW� WR� FRQWDFW� KLP�DQRQ\PRXVO\� RQ� IRXU� GLIIHUHQW� RFFDVLRQV�� ,Q�HYHU\�FDVH�$QGHUVRQ�ZDV�DEOH� WR�DFFXUDWHO\�FRQILUP�DQG�UHSHDW�WKH�LQIRUPDWLRQ�JLYHQ�SUHYLRXVO\��WR�LGHQWLI\�ZKLFK�IDPLO\�PHPEHU�KDG�EHHQ�SUHVHQW�RQ�ZKLFK�RFFDVLRQ�
7HVWV�UXOH�RXW�WHOHSDWK\
/DWHU�WHVWV�GHVLJQHG�E\�D�FRPSXWHU�VSHFLDOLVW�WR�GHWHFW�ZKHWKHU�*HRUJH�$QGHUVRQ� KDG� KLJK� OHYHOV� RI� WHOHSDWK\� RU� SUHFRJQLWLYH� DELOLW\� VKRZHG�WKDW�KH�ZDV�QR�EHWWHU�WKDQ�DYHUDJH�WKXV�UXOLQJ�RXW�DQ\�SRVVLELOLW\�WKDW�KH�ZDV�UHDGLQJ�E\�WHOHSDWK\��0DUWLQ�-��DQG�5RPDQRZVNL�3�������������
,Q�RQH�WHVW�FRQGXFWHG�OLYH�RYHU�WKH�UDGLR�D�SV\FKRORJLVW�FDOFXODWHG�WKDW�WKH�RGGV�WKDW�*HRUJH�FRXOG�GHWHUPLQH�WZR�IDFWV�DERXW�HDFK�RI�WKLUWHHQ�VSLULWV²LWV�DJH�DQG� UHODWLRQVKLS� WR� WKH�FDOOHU²ZHUH��� LQ��������%XW� LQ�PDQ\� FDVHV� $QGHUVRQ� ZDV� DEOH� WR� JLYH� ��� RU� ��� IDFWV� ZLWK� ����DFFXUDF\��0DUWLQ�-��DQG�5RPDQRZVNL�3�������������
*HRUJH�$QGHUVRQ�LV�WKH�ODWHVW�LQ�D�ORQJ�OLQH�RI�JLIWHG�PHGLXPV�ZKR�KDYH�EHHQ� SUHSDUHG� WR� FR�RSHUDWH�ZLWK� VFLHQFH� DQG�PHHW� DQ\� VNHSWLFV� KHDG�RQ�� -RHO� 0DUWLQ� KDV� FRQVWDQWO\� FKDOOHQJHG� WKH� 
VWXEERUQ� DQG�XQUHDVRQDEOH� VNHSWLFV
� WR� SXW� $QGHUVRQ� WR� WKH� WHVW�� $OO� KH� DVNHG�� KH�VD\V��ZDV�WKDW�WKH\�EULQJ�WR�WKH�WDVN�D�
VHQVH�RI�RSHQ�PLQGHG�VNHSWLFLVP
�DQG�WKDW�WKH\�ZRXOG�FRPH�RQWR�WKH�VKRZ�WR�GLVFXVV�WKHLU�ILQGLQJV²SUR�RU�FRQ²LQ�SXEOLF��0DUWLQ�-��DQG�5RPDQRZVNL�3�������������+H�ZULWHV�RI�WKH�LQDELOLW\�RI�VNHSWLFV�WR�UHEXW�WKH�HYLGHQFH�SURGXFHG�E\�$QGHUVRQ�

6LQFH�*HRUJH�ILUVW�DSSHDUHG�RQ�P\�UDGLR�SURJUDP�LQ������,�KDYH�EHHQ�FRQWDFWHG� E\� PDQ\� SHRSOH� HDJHU� WR� GLVFUHGLW� KLP�� 2I WKRVH� ZKR�DFFHSWHG�RXU�LQYLWDWLRQ�WR�DSSHDU�SXEOLFO\�ZLWK�*HRUJH��QRQH�KDV�EHHQ�DEOH� WR� H[SODLQ� RU� HYHQ� K\SRWKHVL]H� KRZ� *HRUJH� FRXOG� REWDLQ� WKH�FRQWHQW� RI� KLV�PHVVDJHV� WKURXJK� DQ\�PHDQV� EXW� VSLULW�FRPPXQLFDWLRQ��0DUWLQ�-��DQG�5RPDQRZVNL�3������������



��7KH�VNHSWLFV�DQG�GHEXQNHUV�KDYH�WULHG�KDUG�WR�LJQRUH�*HRUJH�$QGHUVRQ��SUHWHQGLQJ�KH�GRHVQ
W�H[LVW�
0\� VWDII� ZDV� RQFH� FRQWDFWHG� E\� RQH� RI� WKH� QDWLRQ
V� PRVW� IDPRXV�GHEXQNHUV� ZKR� KDSSHQV� DOVR� WR� EH� D� PDJLFLDQ«�:H� ZHUH� RQO\� WRR�KDSS\� WR�KDYH�KLP�RQ� WKH�VKRZ�ZLWK�*HRUJH��EXW�IRU�VRPH�UHDVRQ�KH�QHYHU�FDPH�RQ��0DUWLQ�-��DQG�5RPDQRZVNL�3�������������

2Q� DQRWKHU� RFFDVLRQ� 0DUWLQ� ZDV� FRQWDFWHG� E\� D� 'U� $EUDPV�� D�SV\FKLDWULVW�ZLWK�D�VWDWH�PHQWDO�KHDOWK�DJHQF\��ZKR�GHPDQGHG�WR�NQRZ�LI� *HRUJH� $QGHUVRQ� ZDV� D� IUDXG�� :KHQ� 0DUWLQ� LQYLWHG� KLP� WR�LQYHVWLJDWH�IRU�KLPVHOI�WKH\�DJUHHG�WKDW�$EUDPV�ZRXOG�SHUIRUP�KLV�RZQ�WHVWV� DQG�ZRXOG� WKHQ� DSSHDU�RQ�DLU� DQG�DGPLW� LW� LI�KH� IRXQG�KLP� WR�EH�JHQXLQH��6HYHUDO�PRQWKV�ODWHU�$EUDPV�ZHQW�WR�$QGHUVRQ�IRU�D�UHDGLQJ��ZHDULQJ� VRLOHG� FORWKLQJ�� XQVKDYHQ� DQG� UHHNLQJ� RI� DOFRKRO�� $QGHUVRQ�TXLFNO\� LGHQWLILHG� KLP� DV� D� SURIHVVLRQDO� DQG� WROG� KLP� WKDW� KH� VDZ� D�SLFWXUH� RI� 6LJPXQG� )UHXG� RYHU� KLV� KHDG��$EUDPV� GLG� FDOO� -RHO�0DUWLQ�EDFN� WR� FRQILUP� ZKDW� KDG� KDSSHQHG� DQG� WKH� DXWKHQWLFLW\� RI� *HRUJH
V�DELOLWLHV��
+RZHYHU� ZKHQ� FDOOHG� XSRQ� WR� NHHS� KLV� SURPLVH� WR� JR� RQ� UDGLR� KH�UHSOLHG��

,�GRQ
W�NQRZ�LI�,�FDQ�NHHS�WKDW�SDUW�RI�P\�SURPLVH�WR�\RX��DOWKRXJK�,�GR�EHOLHYH� WKDW�*HRUJH
V� DELOLW\� LV�DXWKHQWLF���7R�EH�FDQGLG�0U�0DUWLQ�� ,�IHDU� P\� FROOHDJXHV� ZRXOG� QHYHU� XQGHUVWDQG� RU� DFFHSW� LI� ,� VSRNH�SXEOLFO\��,�DP�WUXO\�VRUU\��0DUWLQ�-��DQG�5RPDQRZVNL�3�������������
5HFHQWO\� *HRUJH� $QGHUVRQ ZDV� RQH� RI� WKH� PHGLXPV� WHVWHG� LQ� WKH�$UL]RQD� 8QLYHUVLW\� 6WXG\� �VHH� &KDSWHU� ���� <RX� FDQ� YLVLW� *HRUJH�$QGHUVRQ¶V�*ULHI�6XSSRUW�3DJH >KWWS���ZZZ�JHRUJHDQGHUVRQ�FRP�@�



��-RKQ�(GZDUG
$QRWKHU�FRQWHPSRUDU\�PHGLXP�ZKR�SURYHG�KLPVHOI�LQ�WKH�8QLYHUVLW\�RI�$UL]RQD�6WXG\ ZDV�-RKQ�(GZDUG��$SSHDULQJ�ILYH�GD\V�D�ZHHN��WKH�KRVW�RI� WKH� 6FL� )L� &KDQQHO
V� &URVVLQJ� 2YHU KDV� LQFUHDVHG� 6FL� )L� &KDQQHO�UDWLQJV�����RYHU�WKH�VDPH�WLPH�SHULRG�IRU�WKH�SUHYLRXV�\HDU��WR�D�GDLO\�DYHUDJH� RI� �������� KRXVHKROGV�� 7KH� SURJUDP� LV� DOVR� DWWUDFWLQJ� PRUH�IHPDOH�YLHZHUV� WR� WKH�QHWZRUN
V� WUDGLWLRQDOO\�PDOH�GRPLQDWHG�DXGLHQFH��:KLOH� ZRPHQ� JHQHUDOO\� PDNH� XS� ���� RI� WKH� QHWZRUN
V� DXGLHQFH��&URVVLQJ�2YHU
V DXGLHQFH�LV�FRPSULVHG�RI�����ZRPHQ��%URZQ��������
7KH�SRSXODULW\�RI�&URVVLQJ�2YHU DQG�WKH�FRUUHVSRQGLQJ�PHGLD�DWWHQWLRQ�DFURVV�HQWHUWDLQPHQW�DQG�QHZV�PHGLD�RXWOHWV�KDYH�PDGH�(GZDUG
V�ERRN�2QH�/DVW�7LPH D�QDWLRQDO�EHVWVHOOHU��
-RKQ�(GZDUG�LV�D�PRVW�FRQWURYHUVLDO�PHGLXP�ZKRVH�FRQWLQXRXV�VXFFHVV�RQ�WHOHYLVLRQ�UDLVHV�YROFDQLF�HUXSWLRQV�LQ�WKH�8QLWHG�6WDWHV�DPRQJVW�WKH�FORVHG�PLQGHG� PDWHULDOLVW� VNHSWLFV�� 7KHUH� DUH� RWKHU� JLIWHG� PHGLXPV�GRLQJ�ZKDW� -RKQ� (GZDUGV� LV� GRLQJ� EXW� KH� LV� GRLQJ� LW� RQ� WHOHYLVLRQ� WR�PLOOLRQV�RI�SHRSOH�DQG�QDWXUDOO\�HQRXJK�KH�DWWUDFWV�PRUH�FULWLFLVP�
5RVHPDU\�$OWHD
$QRWKHU� LQWHUQDWLRQDO� PHGLXP� RI� KLJK� UHQRZQ� LV� (QJOLVK� 5RVHPDU\�$OWHD�� >KWWS���ZZZ�URVHPDU\DOWHD�FRP@�� ,Q� -XQH������VKH�DSSHDUHG�RQ�WKH�/DUU\�.LQJ�VKRZ�OLYH�ZLWK�D�QRWRULRXV�VNHSWLF��)RU�P\�UHSRUW�RXWOLQLQJ�ZKDW�KDSSHQHG�RQ�WKLV�SURJUDP�VHH�WKH�DUWLFOH�RQ�WKH�/DUU\�.LQJ�6KRZ�RQ�WKH�$�/DZ\HU�3UHVHQWV�WKH�&DVH�IRU�WKH�$IWHUOLIH ZHEVLWH>KWWS���ZZZ�YLFWRU]DPPLW�FRP�VNHSWLFV�ODUU\NLQJ�KWPO@�



������7KH�&URVV�&RUUHVSRQGHQFHV�

7KH� PRVW� FRQYLQFLQJ� SURRI� RI� WKH� UHDOLW\� RI� OLIH� DIWHU� GHDWK� HYHU� VHW� GRZQ� RQ�SDSHU�
 &ROLQ�:LOVRQ$� UHFXUULQJ� DUJXPHQW� LQ� SV\FKLF� UHVHDUFK� LV� WKDW� WKH� LQIRUPDWLRQ�SURGXFHG� E\� PHGLXPV� DV� HYLGHQFH� IRU� WKH� DIWHUOLIH� FRXOG� KDYH� FRPH�IURP� WKH�PHGLXP
V� RZQ� XQFRQVFLRXV� RU� IURP� UHDGLQJ� WKH�PLQG� RI� WKH�VLWWHU�
+RZHYHU� SV\FKLF� UHVHDUFK� LQWR� WKH� QDUURZ� LVVXH� RI� WKH� UROH RI� WKH�XQFRQVFLRXV�RI�PHGLXPV�KDV�EHHQ�PRVW�VXFFHVVIXO�LQ�VKRZLQJ�WKDW�ZLWK�JHQXLQH PHGLXPV�WKHLU�XQFRQVFLRXV�KDV�QRWKLQJ�WR�GR�ZLWK�LQIRUPDWLRQ�WUDQVPLWWHG� IURP� WKH� DIWHUOLIH�� 1RU� LV� 
WHOHSDWK\
� IURP� WKH� VLWWHU� WR� WKH�PHGLXP�LQYROYHG�
7KH�
0\HUV�&URVV�&RUUHVSRQGHQFHV
�KDYH�QRZ�EHFRPH�FODVVLF�HYLGHQFH�IRU� VXUYLYDO� DQG� DUH� PRVW� LQIOXHQWLDO� DQG� SHUVXDVLYH� LQ� KHOSLQJ� PDQ\�SHRSOH�FRPH�WR�WHUPV�ZLWK�OLIH�DIWHU�GHDWK�

)UHGHULFN� :�+�� 0\HUV� �SLFWXUHG� OHIW�� ZDV� D�&DPEULGJH� &ODVVLFV� VFKRODU� DQG� ZULWHU� ODWH� ODVW�FHQWXU\�� +H� ZDV� DOVR� RQH� RI� WKH� SLRQHHUV� ZKR�IRXQGHG�WKH�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK�DQG�ZDV�LQYROYHG� LQ� LQYHVWLJDWLRQ� RI� WKH� DIWHUOLIH��:KHQ� KH�ZDV� DOLYH� KH� ZDV� SDUWLFXODUO\� LQWHUHVWHG� WR� ILQG� D�ZD\� RI� SURYLQJ� WKDW� LQIRUPDWLRQ� WUDQVPLWWHG�WKURXJK�PHGLXPV� FRXOG� QRW� KDYH� FRPH� IURP� WKHLU�RZQ�XQFRQVFLRXV�
7KH� PHWKRG� KH� WKRXJKW� XS� ZDV� FURVV�FRUUHVSRQGHQFHV²D� VHULHV� RI�PHVVDJHV� WR� GLIIHUHQW� PHGLXPV� LQ� GLIIHUHQW� SDUW� RI� WKH� ZRUOG� WKDW� RQ�WKHLU� RZQ� ZRXOG� PHDQ� QRWKLQJ� EXW� ZKLFK� ZKHQ� SXW� WRJHWKHU� ZRXOG�PDNH� VHQVH�� +H� DQG� KLV� IHOORZ� OHDGHUV� RI� WKH� 6RFLHW\� IRU� 3V\FKLFDO�5HVHDUFK� IHOW� WKDW� LI� VXFK�D� WKLQJ�FRXOG�EH�DFFRPSOLVKHG�LW�ZRXOG�KDYH�



��KLJK� 
SUREDWLYH� YDOXH
� DQG� EH� D� KLJK� OHYHO� RI� SURRI� RI� FRQWLQXHG�H[LVWHQFH��
$IWHU�KH�GLHG LQ������PRUH�WKDQ�D�GR]HQ�GLIIHUHQW�PHGLXPV�LQ�GLIIHUHQW�FRXQWULHV� EHJDQ� UHFHLYLQJ� D� VHULHV� RI� LQFRPSOHWH� VFULSWV� WKURXJK�DXWRPDWLF�ZULWLQJ� VLJQHG� E\�)UHGHULFN�0\HUV��/DWHU� WKHUH�ZHUH� VFULSWV�VLJQHG� E\� KLV� IHOORZ� OHDGHUV� RI� WKH� 6RFLHW\� IRU� 3V\FKLFDO� 5HVHDUFK��3URIHVVRU�+HQU\�6LGJZLFN�DQG�(GPXQG�*XUQH\��DV�WKH\�WRR�GLHG�
7KH�VFULSWV�ZHUH�DOO� DERXW�REVFXUH�FODVVLFDO� VXEMHFWV�DQG�GLG�QRW�PDNH�VHQVH� RQ� WKHLU� RZQ�� %XW� ZKHQ� WKH� PHGLXPV� ZHUH� WROG� WR� FRQWDFW� D�FHQWUDO�DGGUHVV�DQG�WKH�VFULSWV�ZHUH�DVVHPEOHG��WKH\�ILWWHG�WRJHWKHU�OLNH�WKH� SLHFHV� RI� D� MLJVDZ�� ,Q� DOO�� PRUH� WKDQ� WKUHH� WKRXVDQG� VFULSWV� ZHUH�WUDQVPLWWHG�RYHU�WKLUW\�\HDUV��6RPH�RI�WKHP�ZHUH�PRUH�WKDQ�IRUW\�W\SHG�SDJHV� ORQJ�� 7RJHWKHU� WKH\� ILOO� ��� YROXPHV� DQG� ������� SDJHV�� 7KH�LQYHVWLJDWLRQ� ZHQW� RQ� VR� ORQJ� WKDW� VRPH� RI� WKH� LQYHVWLJDWRUV�� VXFK� DV�3URIHVVRU�9HUUDOO��GLHG�GXULQJ�WKH�FRXUVH�RI�LW�DQG�EHJDQ�FRPPXQLFDWLQJ�WKHPVHOYHV��
7KH�PHGLXPV�XVHG�E\�0\HUV�DQG�WKH�RWKHUV�IURP�WKH�DIWHUOLIH�ZHUH�QRW�SURIHVVRUV� RI� WKH� &ODVVLFV�� 7KH\� ZHUH� QRW� KLJKO\� HGXFDWHG� DQG DOO�PHVVDJHV� WUDQVPLWWHG� ZHUH� RXWVLGH� WKHLU� OHDUQW� NQRZOHGJH� DQG�H[SHULHQFH�� 2Q� RQH� RFFDVLRQ� RQH� RI� WKH� PHGLXPV�� 0UV�� &RRPEH�7HQQDQW��ZDV�FRQGXFWLQJ�D�GLVFXVVLRQ�XVLQJ�
DXWRPDWLF�ZULWLQJ
�EHWZHHQ�WKH� VSLULW� HQWLW\� RI� 3URIHVVRU� 6LGJZLFN� DQG� KLV� OLYLQJ� FROOHDJXH�*��:��%DOIRXU� RQ� WKH� 
PLQG�ERG\� UHODWLRQVKLS
�� 
HSLSKHQRPHQDOLVP
� DQG�
LQWHUDFWLRQLVP
��6KH�FRPSODLQHG�ELWWHUO\�WKDW�VKH�KDG�QR�LGHD�ZKDW�WKH\�ZHUH� WDONLQJ�DERXW�DQG� ORVW�KHU� WHPSHU� WKDW� VKH�ZDV�DVNHG�WR� WUDQVPLW�VXFK�GLIILFXOW�WKLQJV�
0\HUV�GLG� VD\ LW�ZDV�H[WUHPHO\�GLIILFXOW� WR� WUDQVPLW�KLV�PHVVDJHV�IURP�WKH�VSLULW�ZRUOG�DFURVV�WR�WKH�PHGLXPV��+H�GHVFULEHG�DV�EHLQJ�OLNH�



��«VWDQGLQJ� EHKLQG� D� VKHHW� RI� IURVWHG� JODVV� ZKLFK� EOXUV� VLJKW� DQG�GHDGHQV� VRXQG� GLFWDWLQJ� IHHEO\� WR� D� UHOXFWDQW� DQG� VRPHZKDW� REWXVHVHFUHWDU\��:LOVRQ������������
7KH� LQIRUPDWLRQ� WUDQVPLWWHG�LQ� WKH�0\HUV�H[SHULPHQWV�ZDV�VR�DFFXUDWH�WKDW� LW� VWXQQHG� WKH�PHPEHUV� RI� WKH�6RFLHW\� IRU�3V\FKLFDO�5HVHDUFK��$W�RQH� VWDJH� WKRVH� ZKR� ZHUH� LQYHVWLJDWLQJ� WKH� 0\HUV� &URVV�&RUUHVSRQGHQFHV�KLUHG�SULYDWH�GHWHFWLYHV� WR�SXW�0UV��3LSHU��RQH�RI�WKH�PHGLXPV� LQYROYHG�� XQGHU� VXUYHLOODQFH�� +HU� PDLO� ZDV� RSHQHG�� SULYDWH�GHWHFWLYHV� IROORZHG� KHU�� TXHVWLRQV� ZHUH� DVNHG� DERXW� KHU� IULHQGV� DQG�DERXW� WKRVH�VKH�VSRNH�WR��$OO�WKH�LQYHVWLJDWLRQV�SURYHG�KHU�LQQRFHQW�RI�IUDXG�RU FRQVSLUDF\�RU�WULFNHU\�
7KH� HYLGHQFH� LV� DEVROXWH�� $OO� WKH� RULJLQDO� GRFXPHQWV� DUH� RQ� ILOH� DQG�WKHUH� DUH� DW� OHDVW� HLJKW� FRPSOHWH� VHWV� RI� FRSLHV� LQ� H[LVWHQFH� IRU� DQ\�LQYHVWLJDWRU� WR� VWXG\�� )RU� WKRVH� ZKR� KDYH� LQLWLDWLYH� WR� LQYHVWLJDWH��VXIILFLHQW�LQIRUPDWLRQ LV�DYDLODEOH��$QG�ZKLOVW�IRU�WKH�LQYHVWLJDWRU�RI�WKH�0\HUV�&URVV�&RUUHVSRQGHQFHV� WKH� LQIRUPDWLRQ�DYDLODEOH� LV�FKDOOHQJLQJ��WKH�UHZDUGV�DUH�HYLGHQWLDU\�SURRI�RI�WKH�DIWHUOLIH��
2QH�SHUVRQ�ZKR� WRRN� WKH� WLPH� WR�VWXG\�WKH�&URVV�&RUUHVSRQGHQFHV LQ�GHSWK� ZDV� WKH� IRUPHU� VHFXODU� KXPDQLVW� &ROLQ� %URRNHV�6PLWK�� $IWHU�UHVHDUFKLQJ� WKHP�KH� VWDWHG� LQ� WKH�-RXUQDO�RI� WKH�6RFLHW\� IRU�3V\FKLFDO�5HVHDUFK WKDW� VXUYLYDO� VKRXOG� QRZ� EH� UHJDUGHG� DV� D� VXIILFLHQWO\�ZHOO�HVWDEOLVKHG� IDFW� WR�EH�EH\RQG�GHQLDO�E\�DQ\� UHDVRQDEOH�SHUVRQ��)XUWKHU�KH� DUJXHG� WKDW� WKLV� FRQFOXVLRQ� VKRXOG� QRW� EH� NHSW� LQ� WKH� REVFXULW\� RI�UHVHDUFK�UHFRUGV�EXW�VKRXOG�EH�SUHVHQWHG�WR�WKH�SXEOLF�DV�

D� PRPHQWRXV� VFLHQWLILF� FRQFOXVLRQ� RI� SULPH� LPSRUWDQFH� WR� PDQNLQG���0XUSKHW�����������
$QRWKHU�YHU\�FRQYLQFLQJ�SLHFH�RI�HYLGHQFH�IRU�WKH�DIWHUOLIH�ZDV�SURYLGHG�E\� RQH� RI� WKH� PHGLXPV� ZKR� KDG� UHFHLYHG� VRPH� RI� WKH� 0\HUV�FRPPXQLFDWLRQV�� $IWHU� KHU� RZQ� GHDWK� LQ� ����� DW� WKH� DJH� RI� ���0UV��&RRPEH�7HQQDQW��XVLQJ�KHU�SHQ�QDPH�0UV��:LOOHWW�� WUDQVPLWWHG�D� ORQJ�DQG� GHWDLOHG� ERRN� RI� SHUVRQDO� UHPLQLVFHQFHV� FRQWDLQLQJ� LQFUHGLEO\�



���LQWLPDWH� GHWDLO� DERXW� KHU� RZQ� OLIH� WKURXJK� WKH� PHGLXP� *HUDOGLQH�&XPPLQV��ZKR�KDG�QHYHU�PHW�KHU�RU�KHU�FKLOGUHQ��3XEOLVKHG�DV�6ZDQ�RQ�D�%ODFN�6HD� WKH�:LOOHWW�VFULSWV��DV� WKH\�DUH�VRPHWLPHV�DOVR�NQRZQ��DUH�FRQVLGHUHG�E\�PDQ\��LQFOXGLQJ�&ROLQ�:LOVRQ��WR�EH�
7KH�PRVW� FRQYLQFLQJ� SURRI� RI� WKH� UHDOLW\� RI� OLIH� DIWHU� GHDWK� HYHU� VHW�GRZQ�RQ�SDSHU��:LOVRQ�����������

&ROLQ� :LOVRQ�� KLPVHOI� D� IRUPHU� VNHSWLF� DQG� QRZ� D� ZULWHU� ZLWK� DQ�LQWHUQDWLRQDO�UHSXWDWLRQ�GLG�LQYHVWLJDWH��+H�ZULWHV�
7DNHQ� DV� D�ZKROH�� WKH�&URVV�&RUUHVSRQGHQFHV�DQG� WKH�:LOOHWW� VFULSWV�DUH�DPRQJ� WKH�PRVW�FRQYLQFLQJ�HYLGHQFH�WKDW�DW�SUHVHQW�H[LVWV�IRU�OLIH�DIWHU� GHDWK��)RU� DQ\RQH�ZKR� LV� SUHSDUHG� WR� GHYRWH�ZHHNV� WR�VWXG\LQJ�WKHP��WKH\�SURYH�EH\RQG�DOO�UHDVRQDEOH�GRXEW�WKDW�0\HUV��*XUQH\�DQG�6LGJZLFN�ZHQW�RQ�FRPPXQLFDWLQJ�DIWHU�GHDWK��:LOVRQ������������

7KH�0\HUV�&URVV�&RUUHVSRQGHQFHV�KDYH�VXFFHVVIXOO\�VKRZHG�XVLQJ�WKH�H[SHULHQWLDO� VFLHQWLILF� PHWKRG� WKDW� ZKDW� ZDV� WUDQVPLWWHG� IURP� WKH�PHGLXP�ZDV�QRW�IURP�WKH�PHGLXP
V�RZQ�XQFRQVFLRXV�
,QWHUHVWLQJO\� LQ� WKH� 6FROH� ([SHULPHQWV� �VHH� &KDSWHU� ��� WKHUH� ZHUH� D�QXPEHU�RI�FOXHV�DQG�SX]]OHV�VHW�XS�E\�WKH�FRPPXQLFDWLQJ�HQWLWLHV�ZKLFK�UHODWHG� WR� WKH� OLIH� DQG� ZRUN� RI� )UHGHULFN� 0\HUV�VXJJHVWLQJ� WR� WKH�H[SHULPHQWHUV� WKDW� WKH� 6FROH� H[SHULPHQWV� ZHUH� D� FRQWLQXDWLRQ� RI� WKH�&URVV� &RUUHVSRQGHQFHV� �VHH� *UDQW� DQG� -DQH� 6RORPRQ¶V� 7KH� 6FROH�([SHULPHQW��&KDSWHU����



�������3UR[\�VLWWLQJV

:KHQ�VFLHQFH�EHJLQV�WKH�VWXG\�RI�QRQ�SK\VLFDO�SKHQRPHQD��LW�ZLOO�PDNH�PRUH�SURJUHVV�LQ�RQH�GHFDGH�WKDQ�LQ�DOO�WKH�FHQWXULHV�RI�LWV�H[SHULHQFH�
 %ULWLVK�FRVPRORJLVW��'U�)UHG�+R\OH
$Q�DUJXPHQW� WKDW�ZDV�UDLVHG�LQ� WKH�HDUO\�GD\V�RI�SV\FKLF�UHVHDUFK�ZDV�WKDW� WKH� PHGLXPV� ZHUH� JHWWLQJ� WKH� LQIRUPDWLRQ� E\� WHOHSDWK\� IURP� WKH�XQFRQVFLRXV� PLQGV� RI� WKH� SHRSOH� ZKR� FDPH� WR� VLW� ZLWK� WKHP��$V� KDV�EHHQ� SRLQWHG� RXW� SUHYLRXVO\� ZKDW� LV� PRVW� SHFXOLDU� LV� WKDW� WKH� VDPH�VNHSWLFV� ZKR� UDLVHG� WKLV� DUJXPHQW� DOVR� UHIXVHG� WR� DFNQRZOHGJH� WKDW�WHOHSDWK\�H[LVWV���
7KH� HDUO\� SV\FKLF� LQYHVWLJDWRUV� RYHUFDPH� WKLV� REMHFWLRQ� WKURXJK�ZKDW�WKH\�FDOOHG�
SUR[\�VLWWLQJV
²ZKHUH�RQH�SHUVRQ�ZKR�NQHZ�QRWKLQJ�DERXW�D�FHUWDLQ�SHUVRQ�WRRN�WKDW�SHUVRQ
V�SODFH�DQG�ZHQW�WR�VHH�WKH�PHGLXP�RQ�EHKDOI�RI�WKDW�RWKHU�SHUVRQ�

7KH�5HYHUHQG�&KDUOHV�'UD\WRQ� 7KRPDV�� D�0HWKRGLVW�PLQLVWHU�ZKR�EHFDPH�D�SV\FKLF�UHVHDUFKHU��VSHQW�PDQ\�\HDUV�DV�D�SUR[\�VLWWHU�LQYHVWLJDWLQJ�WKH�PHGLXPVKLS�RI�0UV�� *ODG\V� 2VERUQH� /HRQDUG� �SLFWXUHG� OHIW�� DQG�UHFRUGLQJ� KLV� UHVXOWV� IRU� WKH� 6RFLHW\� IRU� 3V\FKLFDO�5HVHDUFK��+H�ZRXOG�JR� WR�D� VLWWLQJ�NQRZLQJ�RQO\� WKH�QDPH�RI�WKH�GHFHDVHG�DQG�WKH�QDPH�RI�WKH�SHUVRQ�ZKR�GHVLUHG�FRPPXQLFDWLRQ��
,Q� RQH� LQVWDQFH� LQ� ��������7KRPDV�ZHQW� WR� IRXU� VLWWLQJV� RQ� EHKDOI� RI�(PPD� /HZLV�� D� SHUVRQ� KH� GLG� QRW� NQRZ�� 7KURXJK� WKH�PHGLXP��0UV��/HRQDUG�� KH� ZDV� DEOH� WR� JDLQ� VHYHQW\� SLHFHV� RI� LQIRUPDWLRQ� ZKLFK�(PPD� ODWHU� IHOW� FRQILUPHG� EH\RQG� DOO� GRXEW� WKDW� LW� ZDV� KHU� IDWKHU��)UHGHULFN�:LOOLDP�0DFDXOD\��ZKR�ZDV�FRPPXQLFDWLQJ�
7KH� UHDGHU�KDV� WR�NHHS� LQ�PLQG�WKDW� WKH�5HY�7KRPDV��ZKR�LQVLVWHG�RQ�XVLQJ� VFLHQWLILF� PHWKRG� WR� DVFHUWDLQ� ZKDW� ZDV� EHLQJ� WUDQVPLWWHG��



���WKRURXJKO\� LQYHVWLJDWHG� WKH� PHGLXP�*ODG\V� 2VERUQH� /HRQDUG�� RQH� RI�WKH�PRVW�JLIWHG�PHGLXPV�RI� WKLV�FHQWXU\��:H�DUH� LQIRUPHG� WKDW�KH�KDG�RYHU� ���� VLWWLQJV� ZLWK� KHU� RYHU� D� SHULRG� RI� WZHQW\� \HDUV�� $IWHU�0UV��/HRQDUG
V� GHDWK� LQ� ������ KH� MRLQHG�/HVOLH�)OLQW�� WKH�JLIWHG�GLUHFW�YRLFH�PHGLXP�DQG�GLG�D�JUHDW�GHDO�RI�YDOXDEOH�ZRUN�ZLWK�KLP�
7KH� RQO\� SRVVLEOH� REMHFWLRQ� D� VNHSWLF� FDQ� PDNH� LQ� UHODWLRQ� WR� SUR[\�VLWWLQJV� LV� IUDXG�� 7KHUH� LV� VLPSO\� QR� RWKHU� SRVVLEOH� RU� SUREDEOH�H[SODQDWLRQ� IRU� WKH� LQIRUPDWLRQ� FRPLQJ� WKURXJK� WKH� PHGLXP� DERXW�VRPHRQH� ZKR� KDV� SDVVHG� RQ� DQG�ZKR� KDG� QR� FRQQHFWLRQ�ZKDWVRHYHU�ZLWK�DQ\�RI�WKH�VLWWHUV�ZKR�ZHUH�ZLWK�WKH�PHGLXP�DW�WKH�WLPH��
%XW� VR� IDU� LQ� WKH� ODVW� ILIW\� \HDUV� RU� VR�� QR� RQH� KDV� EHHQ� DEOH� WR� HYHQ�VXJJHVW�IUDXG�LQ�WKH�SUR[\�VLWWLQJV�FRQGXFWHG�E\�WKH�5HYHUHQG�'UD\WRQ�7KRPDV��$JDLQ�� SV\FKLF� UHVHDUFKHUV� DUH� LPSUHVVHG� E\� WKH�FRQVSLFXRXV�DEVHQFH�RI�FULWLFLVP�RI�WKHVH�SDUWLFXODU�SUR[\�VLWWLQJV��
3URIHVVRU�'RGGV�� WKH� UDWLRQDOLVW� 3UHVLGHQW� RI� WKH�6RFLHW\� IRU�3V\FKLFDO�5HVHDUFK� IURP� �������� VXSHUYLVHG� D� VHULHV� RI� SUR[\� VLWWLQJ� WHVWV�ZLWK�WKH�PHGLXP�1HD�:DONHU�DQG�ZDV�PXFK�LPSUHVVHG��+H�FRQFOXGHG�

7KH� K\SRWKHVLV� RI� IUDXG�� UDWLRQDO� LQIHUHQFH� IURP� GLVFORVHG� IDFWV��WHOHSDWK\�IURP�WKH�DFWXDO�VLWWHU��DQG�FR�LQFLGHQFH�FDQQRW�HLWKHU�VLQJO\�RU�LQ�FRPELQDWLRQ�DFFRXQW�IRU�WKH�UHVXOWV�REWDLQHG���'RGGV�������
,Q�UHIHUHQFH�WR�SUR[\�VLWWLQJV��WKH�UHDGHU�LV�UHIHUUHG�WR�WKH�5HY�'UD\WRQ�7KRPDV
�/LIH�%H\RQG�'HDWK�:LWK�(YLGHQFH�IRU GLUHFW�LQIRUPDWLRQ�DERXW�IXUWKHU� HYLGHQFH� IRU� VXUYLYLQJ� SK\VLFDO� GHDWK� DQG� WR� WKH� ,QWHUQHW� VLWH�*ODG\V�2VERUQH�/HRQDUG >KWWS���ZZZ�IVW�RUJ�OHRQDUG�KWP@�



�������2XW�RI�%RG\�([SHULHQFHV�
µ7KH�JUHDWHVW�LOOXVLRQ�LV�WKDW�PDQ�KDV�OLPLWDWLRQV�¶� 5REHUW�$��0RQURH7KH�RXW�RI�ERG\�H[SHULHQFH�RU�2%(�KDSSHQV�ZKHQ�D�SHUVRQ
V�GXSOLFDWH�LQYLVLEOH� ERG\�� VRPHWLPHV� FDOOHG� WKH� DVWUDO� RU� HWKHULF� ERG\�� LV� DEOH� WR�PRYH�RXW�RI�WKH�SK\VLFDO�ERG\�ZLWK�IXOO�FRQVFLRXVQHVV��)RU�WKLV�UHDVRQ�LW�LV� VRPHWLPHV� FDOOHG� µDVWUDO� SURMHFWLRQ¶�� )RU� PRVW� SHRSOH� WKHUH� LV� QR�FRQWURO�DW�DOO�RYHU�WKH�2%(²LW�MXVW�KDSSHQV��$�SHUVRQ�ZKR�H[SHULHQFHV�DQ�2%(�GRHV�QRW�KDYH�WR�EH�LOO�RU�QHDU�GHDWK��7KRVH�ZKR�KDYH�KDG�DQ�RXW�RI�ERG\�H[SHULHQFH�XVXDOO\�DFFHSW� WKDW� WKH\�VXUYLYH�SK\VLFDO�GHDWK��7KH\� NQRZ� WKDW� WKH� UHDVRQ� ZK\� WKH\� UHWXUQ� WR� WKHLU� SK\VLFDO� ERG\� LV�EHFDXVH�WKHLU�GXSOLFDWH�ERG\�LV�VWLOO�FRQQHFWHG�WR�WKH�SK\VLFDO�ERG\�E\�D�VLOYHU�FRUG��:KHQ� WKH� VLOYHU�FRUG� LV� LUUHWULHYDEO\� VHYHUHG�� WKH�GXSOLFDWH�ERG\�FRQWLQXHV�WR�VXUYLYH�LQ�WKH�QH[W�GLPHQVLRQ��
7KH�2%(�LV�KLVWRULFDO�DQG�KDV�EHHQ�UHSRUWHG�IURP�DOO�DURXQG�WKH�ZRUOG�IRU�RYHU�WZHQW\�FHQWXULHV��
,QLWLDOO\��VRPH�KLVWRULFDO�2%(V��EULHIO\��
� DQFLHQW� (J\SWLDQV� GHVFULEHG� WKH� 2%(� DQG� WKH� DVWUDO� ERG\� ZKLFK�WKH\�FDOOHG�WKH�
ED

� 0LWKUDLF�P\VWHU\�LQLWLDWLRQ�ULWHV�FDOOHG�IRU�2%(V
� 3ODWR�UHFDOOHG�WKH�2%(�RI�(U�LQ�KLV�5HSXEOLF
� 6RFUDWHV��3OLQ\�DQG�3ORWRQLXV�GHVFULEHG�RXW�RI�ERG\�H[SHULHQFHV
� 3ORWRQLXV�ZURWH�RI�EHLQJ�OLIWHG�RXW�RI�KLV�ERG\�RQ�PDQ\�RFFDVLRQV
� 3OXWDUFK�GHVFULEHG�DQ�2%(�WKDW�RFFXUUHG�WR�$ULGDQDHXV�LQ�$�'����



���� 7KH�7LEHWDQ�%RRN�RI�WKH�'HDG GHVFULEHV�D�GXSOLFDWH�RI�WKH�SK\VLFDO�ERG\�� FDOOHG� D� 
%DUGR� %RG\
�� ZKLFK� OLIWV� RXW� RI� WKH� ERG\
� 0DKD\DQD� %XGGKLVP� DFNQRZOHGJHV� WKH� H[LVWHQFH� RI� D� GXSOLFDWH�ERG\
� DQFLHQW� &KLQHVH� VDLG� WKDW� WKH\� FRXOG� H[SHULHQFH� DQ� 2%(� DIWHU�PHGLWDWLRQ
� VRPH�WULEDO�VKDPDQV�VD\�WKDW�WKH\�FDQ�DWWDLQ�DQ�2%(�DW�ZLOO
� HDUO\� PLVVLRQDULHV� WR� $IULFD� DQG� $PHULFD� ZHUH� VWXQQHG DW� KRZ�QDWLYH� WULEHV� FRXOG� KDYH� D� GHWDLOHG� NQRZOHGJH� RI� HYHU\WKLQJ� WKDW�ZDV� KDSSHQLQJ� ZLWKLQ� D� UDGLXV� RI� KXQGUHGV� RI� PLOHV� �VHH� ,QJOLV��������������

6RPH�HDUO\�V\WHPWLF�UHVHDUFK��EULHIO\��
� <UDP�� ERUQ� 0DUFHO� /RXLV� )RKDQ�� ������������ V\VWHPDWLFDOO\�UHFRUGHG�KLV�RZQ�2%(V�VHH�KLV�ERRN�3UDFWLFDO�$VWUDO�7UDYHO��RU�3URMHFWLRQ�
� 6\OYDQ�0XOGRRQ�� LQ� WKH�8QLWHG�6WDWHV��ZLWK�+HUHZDUG�&DUULQJWRQ�ZURWH� DERXW� KLV� \HDUV� RI� 2%(V� ������������� +LV� ERRN� 7KH�3URMHFWLRQ�RI�7KH�$VWUDO�%RG\ ZDV�ILUVW�SXEOLVKHG�LQ�����
� LQ� (QJODQG�� 2OLYHU� )R[� UHFRUGHG� KLV� 2%(V� LQ� KLV� ERRN� $VWUDO�3URMHFWLRQ��������
� -�+�0�:KLWHPDQ��LQ�KLV�ERRN�7KH�0\VWLFDO�/LIH��������FODLPHG�WR�KDYH�KDG�PRUH�WKDQ�������DVWUDO�SURMHFWLRQV
� D� ����� D� VXUYH\� DW� WKH� 'XNH� 8QLYHUVLW\� 6RFLRORJ\� 'HSDUWPHQW�VKRZHG�WKDW�������RI�VWXGHQWV�UHSRUWHG�KDYLQJ�H[SHULHQFHG�2%(V



���� WZR� VXUYH\V� FRQGXFWHG� E\� &HOLD� *UHHQ� LQ� %ULWLVK� XQLYHUVLWLHV� LQ������ VKRZHG� WKDW� ���� DQG� ���� KDG� 2%(V� �*UHHQ� ����� DQG������
� VWXGLHV�E\�-RKQ�3DOPHU�DQG�0�'HQQLV�LQ������VKRZHG�WKDW������RI�VWXGHQWV� DQG� ���� RI� UHVLGHQWV� IURP� &KDUORWWHVYLOOH�� 9LUJLQLD��FODLPHG�WR�KDYH�KDG�2%(V��3DOPHU�������

7KH�FRQVLVWHQF\�RI�2%(V
'U�'HDQ� 6KHLOV� DQDO\]HG RYHU� D� WKRXVDQG� VWXGLHV� RI�2%(V� LQ� VHYHQW\�QRQ�:HVWHUQ� FXOWXUHV�� +LV� FRQFOXVLYH� UHVXOWV� VKRZHG� WKDW� ZKHUHDV� LW�ZDV�H[SHFWHG�WKDW�WKHUH�ZRXOG�EH�VLJQLILFDQW�YDULDWLRQ�LQ�WKH�H[SHULHQFH�WKHUH�ZDV�DEVROXWH�FRQVLVWHQF\��'U�6KHLOV�FODLPHG�WKDW�WKH�UHVXOWV�ZHUHVR� XQLYHUVDO� WKDW� WKH� SKHQRPHQRQ� KDG� WR� EH� JHQXLQH� �/D]DUXV� ������������
6HYHQ�KXQGUHG�FDVHV
$� PRVW� KLJKO\� FUHGLEOH� VFLHQWLVW�� 'U� 5REHUW� &URRNDOO�� DQDO\]HG� RYHU�VHYHQ�KXQGUHG�UHSRUWV�RI�2%(V��+H�IRXQG�WKDW�����RI� WKRVH�ZKR�KDG�H[SHULHQFHG�WKHP�KDG�D�ILUP�FRQYLFWLRQ�RI�OLIH�DIWHU�GHDWK�RZLQJ�WR�WKHLU�SHUVRQDO� H[SHULHQFH��:KDW� DVWRXQGHG�&URRNDOO�� D�PHWLFXORXV� VFLHQWLVW��ZDV� WKH� FRQVLVWHQF\� RI� WKH� UHSRUWV� RI�2%(V� FRPLQJ� IURP� DOO� RYHU� WKH�ZRUOG�ZLWK�QHDU�GHDWK�H[SHULHQFHV�DQG�ZLWK�WKH�FRPPXQLFDWLRQV�FRPLQJ�IURP�KLJK�OHYHO�PHGLXPV��&URRNDOO��������
$VWUDO�ERG\�REVHUYHG�GXULQJ�H[WHULRUL]DWLRQ
7KH� 6RFLHW\� IRU� 3V\FKLFDO� 5HVHDUFK� KDV� D� JUHDW� QXPEHU� RI� FDVHV� RI�2%(V� RQ� UHFRUG�� 2QH� RI� WKH� PRVW� LQWHUHVWLQJ� LQYROYHG� WKH� SHUVRQ�H[SHULHQFLQJ� WKH�RXW�RI�ERG\�VWDWH�EHLQJ�DFWXDOO\�SHUFHLYHG�DV� LI� LQ� WKH�IOHVK�E\�DQRWKHU�SHUVRQ�

0U�/DQGDX�UHSRUWV�WKDW�LQ������KLV�ZLIH�WR�EH�WROG�KLP�RI�KHU�2%(V��2QH�QLJKW�KH�JDYH�KHU�KLV�GLDU\�DQG�DVNHG�KHU�WR�PRYH�LW� WR�KLV�URRP�



��� GXULQJ� KHU� QH[W� 2%(�� (DUO\� WKH� IROORZLQJ� PRUQLQJ� KH� VDZ� KHU�DSSDULWLRQ�ZKLFK�EDFNHG�RXW�RI�KLV�URRP�DFURVV�D�ODQGLQJ�WR�KHU�URRP��+H�ZDWFKHG�ZKLOH�WKH�DSSDULWLRQ�YDQLVKHG�LQWR�KHU�ERG\�VOHHSLQJ�RQ�WKH�EHG��:KHQ�KH�UHWXUQHG�WR�KLV�URRP�KH�IRXQG�KHU�UXEEHU�WR\�GRJ�ZKLFK�KH�KDG�ODVW�VHHQ�RQ�D�FKHVW�RI�GUDZHUV�EHVLGH�KHU�EHG��O\LQJ�EHVLGH�KLV�EHG�� :KHQ� TXHVWLRQHG� DERXW� LW� VKH� VWDWHG� WKDW� VKH� KDG� IHOW�XQFRPIRUWDEOH�PRYLQJ�WKH�GLDU\�DV�VKH�KDG�EHHQ�WDXJKW�DV�D�FKLOG�QHYHU�WR�KDQGOH�RWKHU�SHRSOH
V�OHWWHUV�DQG�GLDULHV��/DQGDX����������������
$OH[�7DQRXV
,Q� WKH� 8QLWHG� 6WDWHV�� .DUOLV� 2VLV� DQG� %RQHLWD� 3HUVNDUL� VSHQW� VHYHUDO�\HDUV� GRLQJ� VFLHQWLILF� UHVHDUFK� ZLWK� DQ� H[FHOOHQW� 2%(� VXEMHFW�� $OH[�7DQRXV��DQG�ZHUH�DEOH�WR�DFKLHYH�VLJQLILFDQW�UHVXOWV��2QH�SDUWLFXODU�WHVW�LQYROYHG�7DQRXV�WUDYHOLQJ�DVWUDOO\�WR�D�GLIIHUHQW�SODFH�PLOHV�DZD\�WR�YLVLW�D� SDUWLFXODU� RIILFH� WR� VHH� ZKDW� ZDV� RQ� WKH� WDEOH� WKHQ� UHSRUW� EDFN��7DQRXV� GLG� QRW� NQRZ� WKDW� DW� WKLV� RIILFH� D� SV\FKLF�� &KULVWLQH�:KLWLQJ��ZDV�ZDLWLQJ� WR VHH� LI� VKH� FRXOG� VHH� DQ\RQH� FRPLQJ� WR� YLVLW��:LWK� KHU�FODLUYR\DQW�VLJKW�VKH�ZDV�DEOH�WR�VHH�7DQRXV�FRPH�LQWR�WKH�RIILFH�DQG�DV�ZHOO� VKH� GHVFULEHG� LQ� GHWDLO� KLV� SRVLWLRQ� DQG� WKH� VKLUW� ZLWK� UROOHG�XS�VOHHYHV�DQG�WKH�FRUGXUR\�SDQWV�KH�ZDV�ZHDULQJ��:LOOLDPV��������������)RU�PRUH�RQ�WKH�ZRUN�RI�VXSHU�SV\FKLF�$OH[�7DQRXV�VHH�WKH$OH[�7DQRXV�)RXQGDWLRQ�IRU�6FLHQWLILF�5HVHDUFK>KWWS���ZZZ�DOH[WDQRXV�RUJ�LQGH[�KWPO@
6HHV�WKLQJV�QRW�QRUPDOO\�YLVLEOH
6LU� 2OLYHU 2\VWRQ�� D� PRVW� GLVWLQJXLVKHG� %ULWLVK� VROGLHU�� UHFRUGHG� DQ�2%(�ZKHQ� KH�ZDV� YHU\� VLFN� LQ� KRVSLWDO�ZLWK� W\SKRLG� GXULQJ� WKH�%RHU�:DU�� 6LU� 2OLYHU
V� DVWUDO� ERG\�� IXOO\� FRQVFLRXV� RI� WKH� VXUURXQGLQJV��IORDWHG�DQG�ZHQW�WKURXJK�ZDOOV�QRWLFLQJ�SDUWLFXODUO\�RQH�\RXQJ VXUJHRQ�XQGHUJRLQJ�GHDWK�DJRQLHV�IURP�W\SKRLG��7KH�QH[W�GD\��IXOO\�UHFRYHUHG��6LU�2OLYHU� WROG� WKH�PHGLFDO� VWDII� LQ� GHWDLO�ZKDW�KDSSHQHG��7KH�PHGLFDO�VWDII�ODWHU�FRQILUPHG�HYHU\WKLQJ�6LU�2OLYHU�KDG�VWDWHG�WR�WKHP�



���3URIHVVRU�.LPEHUO\� &ODUN� RI� WKH�8QLYHUVLW\ RI�:DVKLQJWRQ� UHSRUWHG� D�FDVH�� QRZ� LQWHUQDWLRQDOO\� NQRZQ�� ZKHUH� D� ZRPDQ� SDWLHQW� ZKR� ZDV�VXIIHULQJ� IURP� FDUGLDF� DUUHVW� LQ� KRVSLWDO� KDG� DQ� 2%(�� +HU� GXSOLFDWH��LQYLVLEOH� ERG\� ZHQW� IRU� DQ� DVWUDO� MRXUQH\� RQ� WKH� KLJKHU� IORRUV� RI� WKH�ZKHUH� VKH� VDZ� DQ� ROG� WHQQLV� VKRH��2Q� FRPLQJ� LQWR� FRQVFLRXVQHVV� VKH�UHODWHG�WKH�LQIRUPDWLRQ�WR�WKH�3URIHVVRU�ZKR�VHW�RXW�WR�FKHFN�KHU�VWRU\��(YHU\WKLQJ�WR�WKH�YHU\�ODVW�GHWDLO�ZDV�FRQILUPHG��HYHQ�WKH�WHQQLV�VKRH
V�PDQXIDFWXUHU��
'U� (OLVDEHWK� .�EOHU�5RVV� VWDWHG� WKDW� LQ� KHU� UHVHDUFK� WKDW� VKH� FDPH�DFURVV� LQVWDQFHV� ZKHUH� D� EOLQG� SDWLHQW� ZDV� DEOH� WR� VHH FHUWDLQ� HYHQWV�GXULQJ�DQ�2%(�WKDW�ZHUH�ODWHU�FRQILUPHG��.�EOHU�5RVV�����������
6RPH�FRQWUROOHG�H[SHULPHQWV�
%HFDXVH� RI� WKH FR�RSHUDWLRQ� RI� VRPH� JLIWHG� 2%(� H[SHULHQFHUV� WKH�SKHQRPHQRQ�KDV�FRPH�ZLWKLQ�WKH�DPELW�RI�VFLHQFH��
� 'XWFK� VFLHQWLVWV� VXFFHHGHG� LQ�ZHLJKLQJ� WKH� SK\VLFDO� ERG\� EHIRUH��GXULQJ�DQG�DIWHU�H[WHULRUL]DWLRQ� �2%(���7KH\� IRXQG�D�ZHLJKW� ORVV�RI�������RXQFHV�GXULQJ�H[WHULRUL]DWLRQ��&DUULQJWRQ�������
� )UHQFK� UHVHDUFKHUV� LQFOXGLQJ� 3URIHVVRU� 5LFKHW� VSHQW� PDQ\� \HDUV�KDYLQJ� WKH�H[WHULRUL]HG�ERG\�PRYH�PDWHULDO�REMHFWV��SURGXFH�UDSV�DW� D� GLVWDQFH� DQG� DIIHFW� SKRWRJUDSKLF� SODWHV� DQG� FDOFLXP� VFUHHQV��7KH\�SKRWRJUDSKHG�H[WHULRUL]DWLRQ�
� RWKHU� H[SHULPHQWHUV� LQFOXGLQJ� 5REHUW� 0RUULV� DW� WKH� 3V\FKLFDO�)RXQGDWLRQ�RI�1RUWK�&DUROLQD�VSHQW�WZR�\HDUV�LQYHVWLJDWLQJ�2%(V��$�YROXQWHHU�VXEMHFW .HLWK�
%OXH
�+DUDU\��ZKR�FODLPHG�WR�KDYH�EHHQ�KDYLQJ� RXW� RI� ERG\� H[SHULHQFHV� VLQFH� FKLOGKRRG�� ZDV� DEOH� WR� OLH�GRZQ� LQ� D� VHDOHG� ODERUDWRU\� URRP�DQG� SURMHFW� KLPVHOI� WR� DQRWKHU�KRXVH� WZHQW\�\DUGV�DZD\��:KLOH� WKHUH�KH�ZDV�DEOH� WR�UHDG�OHWWHUV�DQG� UHSRUW� DFFXUDWHO\� RQ� ZKLFK� H[SHULPHQWHUV� ZHUH� VLWWLQJ� WKHUH�DQG�ZKHUH�WKH\�ZHUH�VLWWLQJ�



���5REHUW�0RQURH
,Q������'U�&KDUOHV�7DUW��D�SV\FKRORJLVW�DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD��FRQGXFWHG�FRQWUROOHG�H[SHULPHQWV�ZLWK�5REHUW�0RQURH��D�KLJKO\�JLIWHG�RXW� RI� ERG\� H[SHULHQFHU�� )RU� GHWDLOHG� VFLHQWLILF� SDSHUV� RQ� WKHVH�H[SHULPHQWV� VHH� &KDUOHV� 7DUW¶V� KRPHSDJH KWWS���ZZZ�SDUDGLJP�V\V�FRP�GLVSOD\�FWWBDUWLFOHV��FIP@�
$� IRUPHU� YLFH�SUHVLGHQW� RI�0XWXDO� %URDGFDVWLQJ� &RUSRUDWLRQ�� 5REHUW�0RQURH ZDV� SUHVLGHQW� RI� WZR� FRUSRUDWLRQV� DFWLYH� LQ� FDEOH�YLVLRQ� DQG�HOHFWURQLFV�� +H� SURGXFHG� RYHU� ���� WHOHYLVLRQ� SURJUDPV�� 'XULQJ� WKH�\HDUV�RI�KLV�UHSRUWHG�2%(V�0RQURH�FRQWLQXHG�WR�OHDG�DQ�DFWLYH�EXVLQHVV�DQG�D�UHZDUGLQJ�IDPLO\�OLIH��+H�GLHG�LQ������
2XW�RI�%RG\�H[SHULHQFHV�DQG�WKH�DIWHUOLIH
0RQURH�ZURWH�PRUH� WKDQ� WKUHH� ERRNV� JLYLQJ�PHWLFXORXV� GHWDLOV� DERXW�KLV� 2%(V�� +H� IRXQGHG� D� QRQ�SURILW� ,QVWLWXWH� 
7KH� 0RQURH� ,QVWLWXWH¶>KWWS���ZZZ�PRQURHLQVWLWXWH�RUJ�@� ZKLFK� KDV� WDXJKW� WHQV� RI� WKRXVDQGV�RI�SHRSOH�ERWK�LQ�UHVLGHQFH�DQG�WKURXJK�GLVWDQFH�OHDUQLQJ�WR�XQGHUWDNH�2XW�RI�%RG\�-RXUQH\V��6R�XVHIXO�ZDV�KLV�SURJUDP�WKDW� LW�ZDV�DGRSWHG�E\� WKH� $PHULFDQ� 0LOLWDU\� DV� SDUW� RI� WKH� VWDQGDUG� WUDLQLQJ� RI� UHPRWH�YLHZHUV��VHH�&KDSWHU������



�������5HPRWH�9LHZLQJ

6KH�ZHQW�LQWR�D�WUDQFH��$QG�ZKLOH�VKH�ZDV�LQ�WKH�WUDQFH��VKH�JDYH�XV� VRPH� ODWLWXGH DQG� ORQJLWXGH� ILJXUHV�� :H� IRFXVHG� RXU� VDWHOOLWH�FDPHUDV�RQ�WKDW�SRLQW��DQG�WKH�ORVW�SODQH�ZDV�WKHUH�
)RUPHU�3UHVLGHQW�-LPP\�&DUWHU
7KH�SV\FKLF�UHVHDUFKHU�,QJR�6ZDQ FRLQHG�WKH�WHUP�
UHPRWH�YLHZLQJ
�DV�D�QHXWUDO�VFLHQWLILF�WHUP�WR�GHVFULEH�D�SURFHVV�E\�ZKLFK�D�YLHZHU�SHUFHLYHV�LQIRUPDWLRQ� DERXW� D� GLVWDQW� ORFDWLRQ� XVLQJ� VRPHWKLQJ� RWKHU� WKDQ� WKH�NQRZQ�ILYH�VHQVHV��,QLWLDOO\�LW�UHIHUUHG�RQO\�WR�VLWXDWLRQV�LQ�ZKLFK�D�YHU\�GLVFLSOLQHG� UHVHDUFK�SURWRFRO�ZDV�E\� WKH�86�0LOLWDU\�EXW�JUDGXDOO\� WKH�WHUP� KDV� FRPH� LQWR� JHQHUDO� XVH� DV� WKH� DELOLW\� WR� SHUFHLYH� KLGGHQ� RU�UHPRWH�LQIRUPDWLRQ�E\�SV\FKLF�PHDQV��
5HPRWH�YLHZLQJ�GLIIHUHQW�WR�2%(V
7KHUH� LV� D� JUHDW� GHDO� RI� RYHUODS� EHWZHHQ� WKH� WZR� WHUPV� DQG� RWKHUV²3XWKRII�DQG�7DUJ�ZURWH�LQ�WKHLU�FODVVLF�SDSHU�
$�3HUFHSWXDO�&KDQQHO�IRU�,QIRUPDWLRQ� RYHU�.LORPHWHU�'LVWDQFHV
� ������� WKDW� WKH\�ZHUH�FKRRVLQJ�WKH�WHUP�
UHPRWH�YLHZLQJ
�DV�D�QHXWUDO�WHUP�IUHH�IURP�SULRU�DVVRFLDWLRQV�DQG� ELDV� DV� WR� PHFKDQLVPV� FRQWDLQHG� LQ� WHUPV� VXFK� DV� DXWRVFRS\�PHGLFDO� OLWHUDWXUH�� H[WHULRULVDWLRQ� RU� GLVVRFLDWLRQ �SV\FKRORJLFDO�OLWHUDWXUH�� FODLUYR\DQFH RU� RXW� RI� ERG\� H[SHULHQFH �SDUSV\FKRORJ\�� RU�DVWUDO� SURMHFWLRQ �RFFXOW� OLWHUDWXUH��� 2WKHU� LQYHVWLJDWRUV� SUHIHU� WKH�QHXWUDO�WHUP�µDQRPDORXV�FRJQLWLRQ¶�
5HVHDUFKHUV�ZKR�LQWHQWLRQDOO\�SUDFWLFH�ERWK�UHPRWH�YLHZLQJ�DQG�RXW�RI�ERG\�H[SHULHQFHV�FODLP�WKDW�WKHUH�LV�D�GLIIHUHQFH�EHWZHHQ�WKH�WZR�NLQGV�RI� H[SHULHQFH�� 7KH\� VD\� WKDW� LQ� DQ� RXW� RI� ERG\� H[SHULHQFH� WKH� YLHZHU�SHUFHLYHV�DV�LI�SK\VLFDOO\�SUHVHQW�ZKHUHDV�LQ�UHPRWH�YLHZLQJ�WKH�YLHZHU�LV�DEOH�WR�FODLUYR\DQWO\�WXQH�LQWR�DOO�VRUWV�RI�LQIRUPDWLRQ�DERXW�WKH�WDUJHW�ZKLFK�ZRXOG�QRW�EH�SK\VLFDOO\�REVHUYDEOH��
$V� -RVHSK� 0F0RQHDJOH� SXWV� LW� LQ� KLV� ERRN� 5HPRWH� 9LHZLQJ� 6HFUHWV���������WKH�UHPRWH�YLHZHU VLWV�LQ�D�URRP�DQG�GHVFULEHV�SHUFHSWLRQV�RI�D�



���WDUJHW�LQ�DQRWKHU�ORFDWLRQ��:KLOH�V�KH�PD\�DFFXUDWHO\�GHVFULEH�WKDW�RWKHU�ORFDWLRQ� WKHUH� LV�QHYHU�DQ\�GRXEW� WKDW�V�KH�LV� LQ� WKH�URRP�ZKHUH�KLV�RU�KHU�ERG\�LV� ORFDWHG��2Q�WKH�RWKHU�KDQG��LQ�WKH�2XW�RI�%RG\�([SHULHQFH�SHRSOH DFWXDOO\�SHUFHLYH�WKDW�WKH\�KDYH�WUDYHOHG�WR�WKDW�ORFDWLRQ�DQG�DUH�SUHVHQW� WKHUH� LQ� DOO� ZD\V� H[FHSW� WKH� SUHVHQFH� RI� WKHLU� SK\VLFDO� ERGLHV��0F0RQHDJOH����������������
0LOLWDU\�UHVHDUFK�LQWR�UHPRWH�YLHZLQJ
)RU� PRUH� WKDQ� ��� \HDUV�� WKH� 8QLWHG� 6WDWHV� PLOLWDU\� KDG� D� EXGJHW� RI�VHYHQW\�PLOOLRQ�GROODUV�D�\HDU� IRU� WKH�SXUSRVH�RI�SV\FKLF�UHVHDUFK�ZLWK�VSHFLDO�HPSKDVLV�RQ�
UHPRWH�YLHZLQJ
�
6WXQQLQJ� DV� LW� PD\� VRXQG� WR� WKRVH� ZKR� DUH� XQIDPLOLDU� ZLWK� SV\FKLF�SKHQRPHQD��WKHVH�DQG�JUHDWHU�WKLQJV�KDYH�EHHQ�GRQH�DQG�DUH�EHLQJ�GRQH�WRGD\�LQ�WKH�8QLWHG�6WDWHV��5XVVLD��&KLQD��)UDQFH�KDV�NHSW�TXLHW�DERXW�LW�EXW�WKH\�GR�KDYH�WKH�SRSXODWLRQ�DQG�WKH�DGYDQFHG�SV\FKLF�NQRZOHGJH�WR�SDUWLFLSDWH�LQ�UHPRWH�YLHZLQJ��
,Q� KLV� PRVW� LQWHUHVWLQJ� ERRN��5HPRWH� 9LHZHUV²7KH� 6HFUHW� +LVWRU\� RI�$PHULFD
V�3V\FKLF�6SLHV���������-LP�6FKQDEHO FLWHV�D�QXPEHU�RI�KLJKO\�FUHGLEOH� VRXUFHV�� LQFOXGLQJ� DQ�$PHULFDQ� SUHVLGHQW�� DERXW� WKH� UHDOLW\�RI�5HPRWH�9LHZLQJ�DSSOLHG�IRU�PLOLWDU\�REMHFWLYHV��+HUH�DUH�VRPH�RI�WKHP�PDNLQJ�VRPH�VWXQQLQJ�VWDWHPHQWV�WKDW�E\�QRZ�KDYH�IRXQG�WKHLU�SODFH�LQ�WKH�KLVWRU\�RI�SV\FKLF�SKHQRPHQD�


,�QHYHU�OLNHG�WR�JHW�LQWR�GHEDWHV�ZLWK�WKH�VNHSWLFV��EHFDXVH�LI�\RX�GLGQ
W�EHOLHYH�WKDW�UHPRWH�YLHZLQJ�ZDV�UHDO��\RX�KDGQ
W�GRQH�\RXU�KRPHZRUN�
�����
0DMRU� *HQHUDO� (GPXQG�5� 7KRPSVRQ��8�6��$UP\�$VVLVWDQW� &KLHI� RI�6WDII� IRU� ,QWHOOLJHQFH�����������'HSXW\�'LUHFWRU� IRU�0DQDJHPHQW�DQG�2SHUDWLRQV� ',$������������6FKQDEHO�������FRYHU��



���
<RX� FDQ
W� EH� LQYROYHG� LQ� WKLV� IRU� DQ\� OHQJWK� RI� WLPH� DQG� QRW� EH�FRQYLQFHG�WKHUH
V�VRPHWKLQJ�KHUH�
��
1RUP� -��� IRUPHU� VHQLRU� &,$� RIILFLDO� ZKR� WDVNHG� UHPRWH� YLHZHUV��6FKQDEHO�������FRYHU��

7KHUH�ZHUH� WLPHV�ZKHQ�WKH\�ZDQWHG�WR�SXVK�EXWWRQV�DQG�GURS�ERPEV�RQ�WKH�EDVLV�RI�RXU�LQIRUPDWLRQ�
�
'U� +DO� 3XWKRII�� D� IRUPHU� PDQDJHU� RI� WKH� UHPRWH�YLHZLQJ� SURJUDP��6FKQDEHO�������FRYHU��

6KH�ZHQW�LQWR�D�WUDQFH��$QG�ZKLOH�VKH�ZDV�LQ�WKH�WUDQFH��VKH�JDYH�XV�VRPH� ODWLWXGH�DQG� ORQJLWXGH� ILJXUHV��:H�IRFXVHG�RXU�VDWHOOLWH�FDPHUDV�RQ�WKDW�SRLQW��DQG�WKH�ORVW�SODQH�ZDV�WKHUH�

)RUPHU� 3UHVLGHQW� -LPP\� &DUWHU�� UHFDOOLQJ� D� ����� UHPRWH�YLHZLQJ��RSHUDWLRQ��6FKQDEHO�������FRYHU��

6WDQIRUG�5HVHDUFK� ,QVWLWXWH� LQ� WKH�8QLWHG�6WDWHV�ZDV� WKH� YHQXH�ZKHUH�PDQ\�RI�WKH�RULJLQDO�H[SHULPHQWV�ZHUH�FRQGXFWHG��3K\VLFLVW�+DO�3XWKRII�ZDV� WKH� FKLHI� RI� WKH� 5HPRWH� 9LHZLQJ� 3URJUDP� WKHUH�� 6RPH� RI� WKH�SHUVRQQHO� LQYROYHG� LQ� WKLV� PLOLWDU\� DVWUDO� SURMHFWLRQ�� UHPRWH� YLHZLQJ�SURJUDP��DFFRUGLQJ�WR�6FKQDEHO�������LQFOXGHG��
� $GPLUDO�6WDQILHOG�7XUQHU��'LUHFWRU�RI�WKH�&,$���������
� 0DMRU� *HQHUDO� (G� 7KRPSVRQ�� $VVLVWDQW� &KLHI� RI� 6WDII� IRU�$UP\�,QWHOOLJHQFH�� +H� KDG� VSHFLDO� NQRZOHGJH� WKDW� WKH� 5XVVLDQV� KDG�DGYDQFHG� WHFKQLTXHV� LQ� SV\FKLF� SKHQRPHQD�ZKLFK�ZHUH� XVHG� IRU�PLOLWDU\� HVSLRQDJH� LQ� UHPRWH�YLHZLQJ�DQG� ORQJ�GLVWDQFH� WHOHSDWKLF�K\SQRVLV
� 6HUJHDQW�0HO�5LOH\����������



���� 6HUJHDQW� /\Q� %XFKDQDQ�� 0DMRU� (G� 'DPHV� DQG� &RORQHO� -RKQ�$OH[DQGHU�IURP�8�6��$UP\�,QWHOOLJHQFH�	�6HFXULW\�&RPPDQG
� JLIWHG� UHPRWH� YLHZHU� ,QJR� 6ZDQQ�� ZKR� ZDV� 3XWKRII
V� ILUVW� WHVW�2%(�VXEMHFW
� &,$�VFLHQWLVW�5LFKDUG�.HQQHW�ZKR�ZRUNHG�ZLWK�3DW�3ULFH�DQG�+DO�3XWKRII
� .HLWK�+DUDU\��JLIWHG�UHPRWH�YLHZHU
� -RKQ� 0F0DKRQ�� FKLHI� RI� WKH� &,$
V� 2IILFH� RI� 7HFKQLFDO� 6HUYLFH�GXULQJ� �������� DQG� ODWHU� WKH� &,$
V� 'HSXW\� 'LUHFWRU�� KH� ZDV� D�PDMRU� VXSSRUWHU� RI� UHPRWH� YLHZLQJ� DQG� EHFDPH� D� UHPRWH� YLHZHU�KLPVHOI�KH�ZDV�FRQYLQFHG�ZKHQ�KH�KLPVHOI�H[SHULHQFHG�VWXQQLQJ�SV\FKLF�SKHQRPHQD
� 3DWULFN� 3ULFH KLJKO\� JLIWHG� SV\FKLF�� KLJKO\� FRQVLVWHQW� ZLWK� WKH�UHPRWH� YLHZLQJ� RI� ,QJR� 6ZDQQ�� 3ULFH� WKURXJK� UHPRWH� YLHZLQJ�DFFXUDWHO\� GHVFULEHG� � 
GHWDLOV� RI� D� VHFUHW� 3HQWDJRQ� IDFLOLW\� LQ� WKH�KLOOV� RI�:HVW�9LUJLQLD�YLOODJH�RI�6XJDU�*URYH���
�$PRQJ� LWV� VHFUHW�IXQFWLRQV� ZHUH� WKH� LQWHUFHSWLRQ� RI� LQWHUFRQWLQHQWDO� WHOHSKRQH�FRPPXQLFDWLRQV�� DQG� WKH�FRQWURO RI�8�6�� VS\�VDWHOOLWHV��3ULFH�ZDV�DOVR�GHDGO\�DFFXUDWH� LQ�KLV� UHPRWH�YLHZLQJ� LQ�SHQHWUDWLQJ�5XVVLDQ�LQVWDOODWLRQ� DW� 0RXQW� 1DURGQD\D� LQ� WKH� UHPRWH� QRUWKHUQ� 8UDO�0RXQWDLQV�� 7KH� &,$� FRQILUPHG WKH� DFFXUDF\� RI� 3ULFH
V� UHPRWH�YLHZLQJ��

,QWHUQHW�UHIHUHQFHV
$�PRVW�FRPSUHKHQVLYH�,QWHUQHW�VLWH�ZKLFK�FRQWDLQV�OLQNV�WR�D�QXPEHU�RI�DFDGHPLF�DQG�VFKRODUO\�MRXUQDO�DUWLFOHV�DQG�SDSHUV�E\�OHDGHUV�LQ�WKH�ILHOG�RI�UHPRWH�YLHZLQJ�LV�E\�-RVHSK�0F0RQHDJOH>KWWS���ZZZ�PFHDJOH�FRP�UHPRWH�YLHZLQJ�UHIV@�



���'U� +DO� 3XWKRII� ZDV� UHVHDUFK� PDQDJHU� RI� WKH� &,$�,QLWLDWHG� 5HPRWH�9LHZLQJ� SURJUDP� DW� 6WDQIRUG� 5HVHDUFK� ,QVWLWXWH�� ,Q� KLV� SDSHU� &,$�,QLWLDWHG� 5HPRWH� 9LHZLQJ� $W� 6WDQIRUG� 5HVHDUFK� ,QVWLWXWH>KWWS���ZZZ�ELRPLQGVXSHUSRZHUV�FRP�3DJHV�&,$�,QLWLDWHG59�KWPO@� KH�VHWV� IRUWK� GHWDLOV� RI� WKH� LQWHJUDWHG� UHVXOWV� RI� WKH� SURJUDP� ZKLFK� KH�FODLPV� SURYLGH� XQHTXLYRFDO� HYLGHQFH� RI� D� KXPDQ� FDSDFLW\� WR� DFFHVV�HYHQWV�UHPRWH�LQ�ERWK�VSDFH�DQG�WLPH��
7KH�RIILFLDO�HQG�RI�WKH�UHPRWH�YLHZLQJ�SURJUDP
,�DP�DPD]HG�KRZ�WKLV�QHFHVVDULO\�VHFUHW�SURMHFW�ZDV�DOORZHG�WR�JR�RQ�LQ�WKH�8QLWHG� 6WDWHV�PLOLWDU\� IRU� VR� ORQJ�ZLWKRXW� VWURQJ� RSSRVLWLRQ� IURP�WKH� PDWHULDOLVWV�� LQVWLWXWLRQDOL]HG� UHOLJLRQ� DQG� WKH� IXQGDPHQWDOLVWV��&OHDUO\�� WKH� PLOLWDU\� DQG� VS\� DJHQFLHV� GHFLGHG� WKDW� WKH� REMHFWLYHO\�SURYHQ�UHPRWH�YLHZLQJ�PDGH�LQYDOLG�DQ\�REMHFWLRQV�EDVHG�RQ�VXEMHFWLYH�UHOLJLRXV�EHOLHIV�
$FFRUGLQJ�WR�D�QXPEHU�RI�VRXUFHV�WKH�&,$��DW�WKH�UHTXHVW RI�&RQJUHVV��WRRN�RYHU�WKH�UHPRWH�YLHZLQJ�SURJUDP�DQG�VWRSSHG�LWV�IXQGLQJ�LQ�������7KH� RIILFLDO� UHDVRQ� JLYHQ� IRU� WKLV� ZDV� DQ� XQIDYRUDEOH� UHYLHZ� E\� WZR�VFLHQWLVWV�� +RZHYHU� DFFRUGLQJ� WR� -RVHSK� 0F0RQHDJOH
V� ERRN� 0LQG�7UHN ������� WKHVH� VFLHQWLVWV�ZHUH� QRW� VKRZQ� ���� RI� WKH� GRFXPHQWHG�UHVXOWV� RI� UHPRWH� YLHZLQJ�� ZKLFK� ZHUH� DQG� DUH� VWLOO� FODVVLILHG�� ZHUH�IRUELGGHQ�WR�VSHDN�ZLWK�DQ\�RI�WKH�UHPRWH�YLHZHUV�RU�SURMHFW�PDQDJHUV�DQG�ZHUH�QRW�JLYHQ�DQ\�PHDQV�WR�HYDOXDWH�WKH�RSHUDWLRQDO�HIIHFWLYHQHVV�RI�WKH�LQIRUPDWLRQ�WKH\�ZHUH�VKRZQ������������������
5HPRWH�YLHZLQJ�JRHV�FRPPHUFLDO
6HYHUDO�RI�WKH�UHPRWH�YLHZHUV�IRUPHUO\�LQYROYHG�LQ�WKH�PLOLWDU\�SURJUDP�DUH� QRZ� HPSOR\LQJ� WKHLU� VNLOOV� IRU� SULYDWH� HQWHUSULVH� DQG� FDQ� EH�FRQWDFWHG� DW� WKH� &RJQLWLYH� 6FLHQFHV� /DERUDWRU\� �&6/�>KWWS���ZZZ�OIU�RUJ�FVO�PHGLD�FLDDLUUHSRUW�VKWPO@�&DOLIRUQLD��



���6LQFH� UHPRWH� YLHZLQJ� KDV� FRPH� RXW� LQWR� WKH� RSHQ� LW� DSSHDUV� WR� EH�SURYLQJ� LWV� HIIHFWLYHQHVV� LQ� WKH� PDUNHWSODFH�DW� WKH� WLPH� RI� ZULWLQJ��������*RRJOH�UHWXUQHG�DUH�RYHU���������HQWULHV�IRU�UHPRWH�YLHZLQJ��
&KLQD
V�3V\FKLF�3RZHUV��5HPRWH�YLHZHUV�DQG�VXSHUSV\FKLFV
$FFRUGLQJ� WR�7LP�5LIDUW �������7KH�5XVVLDQ�DQG�&KLQHVH�PLOLWDU\�DQG�LQWHOOLJHQFH� DJHQFLHV� DUH� DOVR� NQRZQ� WR� EH� KHDYLO\� LQYROYHG� LQ� UHPRWH�YLHZLQJ�
$Q\RQH�ZKR�NQRZV�DQ\WKLQJ�DERXW�SV\FKLF�PDWWHUV�ZRXOG�EH�PRUH�WKDQ�LPSUHVVHG� E\� ZKDW� WKH� &KLQHVH� KDYH� DFKLHYHG�� %XW� WKH� &KLQHVH�JRYHUQPHQW�KDV�DOORZHG�RQO\�OLPLWHG�LQIRUPDWLRQ�WR�JR�RXW�WR�WKH�ZRUOG�DERXW�WKH�WUXH�SRZHU�RI�&KLQD
V�VXSHUSV\FKLFV��7KLV�OLPLWHG�LQIRUPDWLRQ�LV�PRUH�WKDQ�VXIILFLHQW� WR�UHDOL]H�WKDW�&KLQD�LV�SUREDEO\�PRUH�DGYDQFHG�SV\FKLFDOO\� WKDQ� WKH� 8QLWHG� 6WDWHV� RU� 5XVVLD� RU� DQ\� RWKHU� FRXQWU\� LQ�QDWLRQDO�VHFXULW\�PDWWHUV�DQG�WKDW�IDFW�PD\�EH�FDXVH�IRU�DODUP�
7KH� &KLQHVH� DUH� FODLPLQJ� WKDW� WKH\� KDYH� VXSHUSV\FKLFV� OLNH� =KDQJ�%DRVKHQJ ZKR�UHSRUWHGO\�FDQ�DFFHOHUDWH�WKH�PROHFXODU�VWUXFWXUH�RI�WKHLU�ERG\� WR�SHQHWUDWH�DW�ZLOO� VROLG�REMHFWV�VXFK�DV�EULFN�ZDOOV��7KH\�DOVR�FODLP� WKH\� KDYH� KLJKO\� JLIWHG� UHPRWH YLHZHUV�� 7KLV� PHDQV� WKDW� WKH�&KLQHVH� DUH� FHUWDLQ� WR� KDYH� KLJKO\� JLIWHG� SV\FKLFV� ZKR� FDQ� UHDG�GRFXPHQWV�ORFNHG�DZD\�LQ�D�VROLG�VDIH��VHH�'RQJ�DQG�5DIILOO¶V������ERRN�&KLQD¶V�6XSHU�3V\FKLFV ��>KWWS���ZZZ�VHOIHPSRZHUPHQWDFDGHP\�FRP�DX�BGLVF�����������KWP@
+RZ�ZLOO� DQ\�FRXQWU\�EH� LQ�D�JXDUDQWHHG�SRVLWLRQ�WR�DEVROXWHO\�VHFXUH�LWV� WRS� PLOLWDU\� VHFUHWV"� �:DV� LW� SRVVLEOH� IRU� WKH� &KLQHVH� WR� KDYH� KDG�KLJKO\�JLIWHG�VXSHUSV\FKLFV�
VWHDO
�WRS�VHFUHW�GRFXPHQWV�DERXW�ZHDSRQV��H�J�� QXFOHDU� ERPEV"� :KDW� WKH� &KLQHVH� DUH� FODLPLQJ� DERXW� SV\FKLF�PDWWHUV� :HVWHUQ� SV\FKLFV� DQG� SV\FKLF� UHVHDUFKHUV� KDYH� NQRZQ� IRU�GHFDGHV�L�H�� WKDW� ZKHQ� WKH� YRUWLFHV� RI� DWRPV� DUH� DFFHOHUDWHG� PDWWHU�FDQ� SHQHWUDWH� PDWWHU�� ,W� DSSHDUV� WKH� &KLQHVH� GR� KDYH� KLJKO\� JLIWHG�VXSHUSV\FKLFV� ZKRVH� PLQGV� KDYH� WKH� YHU\� KLJK� SRZHU�FDSDFLW\� WR�



���LQFUHDVH� WKH� YRUWLFHV� RI� WKHLU� ERGLO\� PROHFXODU� VWUXFWXUHV� DQG� EH� LQ� D�SRVLWLRQ�WR�SHQHWUDWH�ZDOOV�EH�WKH\�PDGH�RI�VWHHO�RU�DQ\�RWKHU�SK\VLFDO�PDWHULDO�
2QH� KDV� WR� UHPHPEHU� WKDW� WKH� JRYHUQPHQW� RI� &KLQD� ILQDQFHV� SV\FKLF�SKHQRPHQD�DQG�WUHDWV�WKHLU�JLIWHG�SV\FKLFV�DV�
QDWLRQDO�WUHDVXUHV
��,W�DOVR�VSRQVRUV�DQ�DFWLYH�SURJUDP� WR� UHFUXLW�JLIWHG�SV\FKLFV��7KLV�VWDUWV�IURP�SURJUDPV� LQ� SULPDU\� VFKRROV� ZKLFK� VHOHFW� DQG� WUDLQ� WKRVH� ZKR� VKRZ�SV\FKLF� JLIWV�� 3DXO�'RQJ� DQG� 7KRPDV� (�5DIILOO� LQ� WKHLU� ERRN��&KLQD
V�6XSHU�3V\FKLFV��VWDWH�

&KLQD
V�YDVW�SRSXODWLRQ��HQFRXUDJHG�E\�D�JRYHUQPHQW�WKDW�DVVLGXRXVO\�SURPRWHV�SV\FKLF�UHVHDUFK��KDV�GHYHORSHG�DQ�XQXVXDOO\�KLJK�SHUFHQWDJH�RI� SUDFWLWLRQHUV�ZLWK� SV\FKLF� DELOLWLHV�� ,W� LV� HVWLPDWHG� WKDW�&KLQD�QRZ�KDV� ILYH� WKRXVDQG� SV\FKLF� FKLOGUHQ�� WKUHH� WR� ILYH�KXQGUHG� SV\FKLF�DGXOWV��DQG�PRUH�WKDQ�WKLUW\�VXSHU�SV\FKLFV�
)RU�WKRVH�FORVHG�PLQGHG�VNHSWLFV�ZKR�ZDQW�WR�NHHS�SV\FKLF�SKHQRPHQD�RXW� RI� WKH� VHFXULW\� DJHQGD� WKH� LQHYLWDEOH� UHVXOW� LV� WR� OHDYH� WKH�:HVW�EHKLQG� LQ� VHFXULW\� PDWWHUV�ZKLFK FRXOG UHVXOW� LQ� GHYDVWDWLQJ�FLUFXPVWDQFHV�� ,V� WKH� :HVW� ZLOOLQJ� WR� WDNH� WKH� FKDQFH� RI� VXFK� DQ�RPLVVLRQ"��
:LWK� DEVROXWH� FHUWDLQW\�� ZKHUH� WKHUH� LV� DGYDQFHG SV\FKLF� SKHQRPHQD��\RX� ZLOO� ILQG� HYLGHQFH� IRU� WKH� DIWHUOLIH�WKH� WZR� DUH� LQHYLWDEO\�FRQQHFWHG�



�������6FLHQFH�DQG�WKH�1HDU�'HDWK�([SHULHQFH

7KHUH�VHHPV�OLWWOH�GRXEW�WKDW�1'(V�RFFXU�LQ�DOO�FXOWXUHV�DQG�KDYH�RFFXUUHG�DW�DOO� WLPHV� WKURXJK� UHFRUGHG� KLVWRU\��� WKH� 1'(� KDSSHQV� WR� \RXQJ� DQG� ROG�� WR�SHRSOH�IURP�DOO�ZDONV�RI�OLIH��WR�WKRVH�ZKRVH�OLIH�KDV�D�VSLULWXDO�GLPHQVLRQ�DQG�WR�WKRVH�ZKR�SURIHVV�QR�IDLWK�DW�DOO����WKHUH�DUH�PDQ\�H[DPSOHV�RI�SHRSOH�ZKR�KDYH�D�1'(�DW�D�WLPH�ZKHQ�WKH\�GLG�QRW�HYHQ�NQRZ�WKDW�VXFK�D�SKHQRPHQRQ�H[LVWHG�
'U�3HWHU�)HQZLFN
7KH� 1HDU� 'HDWK� ([SHULHQFH �1'(�� LV� D� SRZHUIXO� DUJXPHQW� IRU� WKH�H[LVWHQFH�RI� WKH�DIWHUOLIH��$V�PHGLFDO�UHVXVFLWDWLRQ�WHFKQLTXHV�DUH�EHLQJ�LPSURYHG� PRUH� DQG� PRUH� SHRSOH� DUH� EHLQJ� EURXJKW� EDFN� IURP� WKH�ERUGHU� RI� FOLQLFDO� GHDWK�� $� QXPEHU� RI� WKHP� UHFRXQW� DQ� LQWHQVH�SURIRXQGO\�PHDQLQJIXO� H[SHULHQFH� LQ�ZKLFK� WKH\� VHHP� WR� EH� DOLYH� DQG�IXQFWLRQLQJ� RXWVLGH� WKHLU� ERG\�� )RU�PDQ\�� D�1HDU�'HDWK�([SHULHQFH� LV�DQ�H[WUHPHO\�SRZHUIXO�HPRWLRQDO�DQG�VSLULWXDO�H[SHULHQFH�
7KH�HYLGHQFH�IRU�WKH�1'(�LV�FRQVLVWHQW��RYHUZKHOPLQJ�DQG�H[SHULHQFHG�E\� WKH� PDQ\�� ,W� LV� DOVR� FRQVLVWHQW� ZLWK� HYLGHQFH� IRU� RWKHU� SV\FKLF�SKHQRPHQD²2%(V�� ZLWK� WKH� LQIRUPDWLRQ� REWDLQHG� IURP� PHQWDO� DQG�SK\VLFDO�PHGLXPV��DQG�ZLWK�DSSDULWLRQV��
7KH�PRUH�LQIRUPHG�FORVHG�PLQGHG�VNHSWLFV�QRZ�DFNQRZOHGJH�WKDW�WKHUH�LV�QR�GLVSXWH�DW�DOO�DERXW�WKH�H[LVWHQFH�RI�WKH�1'(��7KH�GLVSXWH�LV�DERXW�ZKDW�LW�PHDQV��
3V\FKLFV�VD\�WKDW�LQ�D�FULVLV�VLWXDWLRQ��ZKHUH�GHDWK�LV�DOPRVW�LQHYLWDEOH�RU�LV�SHUFHLYHG� WR�EH� LQHYLWDEOH�� WKH�GXSOLFDWH�SK\VLFDO�ERG\�� WKH�DVWUDO�RU�HWKHULF�ERG\��OHDYHV�WKH�SK\VLFDO�ERG\�DQG�H[SHULHQFHV�WKH�ILUVW�VWDJHV�RI�WKH�DIWHUOLIH��:KHQ�GHDWK�GRHV�QRW�RFFXU��WKH�GXSOLFDWH�ERG\�UHVXPHV�LWV�SODFH� LQ� WKH� SK\VLFDO� ERG\�� 6WXGLHV� KDYH� VKRZQ� WKDW� 1'(V� RFFXUUHG�IROORZLQJ� LOOQHVV�� VXUJHU\�� FKLOGELUWK�� DFFLGHQW�� KHDUW� DWWDFN� DQG�DWWHPSWHG�VXLFLGH��



���6NHSWLFV� VD\� WKDW� WKHUH� LV� QR� VXFK� WKLQJ� DV� D� GXSOLFDWH� ERG\� DQG�ZKDWHYHU� RQH� H[SHULHQFHV� KDV� WR�GR�ZLWK� WKH�SUREOHPV�RI� WKH�SK\VLFDO�ERG\�LWVHOI�LW
V�DOO�LQ�WKH�PLQG�
2QH� SLRQHHU� LQ� WKLV� DUHD�ZDV�'U�5D\PRQG�0RRG\� -U���ZKR� EHJDQ� KLV�ZRUN�DV�D� VNHSWLF��+LV� ILUVW�ERRN�/LIH�$IWHU�/LIH LQ������LV�FRQVLGHUHG�WKH� FODVVLF� ZRUN� ZKLFK� RSHQHG� WKLV� DUHD� WR� PRGHUQ� UHVHDUFK� ZDV�IROORZHG�E\�WZR�RWKHUV�LQ������DQG�������
6LQFH������ WKHUH�KDYH�EHHQ�PDQ\�VWXGLHV� LQ�PDQ\�FRXQWULHV²VR�PXFK�VR�WKDW�WKHUH�DUH�QRZ�VHYHUDO�LQWHUQDWLRQDO�DVVRFLDWLRQV�DQG�MRXUQDOV�IRU�WKH� LQYHVWLJDWLRQ� RI� QHDU�GHDWK� VWXGLHV�� &KHULH� 6XWKHUODQG
V� H[FHOOHQW�$XVWUDOLDQ� ERRN� ������� FRQWDLQV� D� VHOHFWHG� ELEOLRJUDSK\� RI� RYHU� ����VFKRODUO\�UHVHDUFK�UHSRUWV��
)LIWHHQ�FRPPRQ�HOHPHQWV
0RRG\� � IRXQG�D� VWULNLQJ�VLPLODULW\� LQ�DFFRXQWV�RI�����SHRSOH�ZKR�KDG�WKHVH� H[SHULHQFHV²VR� PXFK� VR� WKDW� KH� ZDV� DEOH� WR� LGHQWLI\� ILIWHHQ�GLIIHUHQW� HOHPHQWV� ZKLFK� UHFXU� DJDLQ� DQG� DJDLQ� LQ� WKHVH� UHSRUWV�� +H�FRQVWUXFWHG�D�W\SLFDO�H[SHULHQFH�WKDW�FRQWDLQV�DOO�RI�WKHVH�HOHPHQWV�

$�PDQ� LV� G\LQJ� DQG��DV�KH� UHDFKHV� WKH�SRLQW�RI�JUHDWHVW�SK\VLFDO�GLVWUHVV�� KH� KHDUV� KLPVHOI� SURQRXQFHG� GHDG� E\� KLV� GRFWRU�� +H�EHJLQV�WR�KHDU�DQ�XQFRPIRUWDEOH�QRLVH��D�ORXG�ULQJLQJ�RU�EX]]LQJ��DQG�DW� WKH�VDPH�WLPH�IHHOV�KLPVHOI�PRYLQJ�YHU\�UDSLGO\�WKURXJK�D�ORQJ� GDUN� WXQQHO�� $IWHU� WKLV� KH� ILQGV� KLPVHOI� RXWVLGH� RI� KLV� RZQ�SK\VLFDO�ERG\��EXW�VWLOO�LQ�WKH�LPPHGLDWH�SK\VLFDO�HQYLURQPHQW��DQG�KH�VHHV�KLV�RZQ�ERG\�IURP�D�GLVWDQFH��DV�WKRXJK�KH�LV�D�VSHFWDWRU��+H� ZDWFKHV� WKH� UHVXVFLWDWLRQ� DWWHPSW� IURP� WKLV� XQXVXDO� YDQWDJH�SRLQW�DQG�LV�LQ�D�VWDWH�RI�HPRWLRQDO�XSKHDYDO��
$IWHU� D�ZKLOH� KH� FROOHFWV KLPVHOI� DQG�EHFRPHV�PRUH�DFFXVWRPHG�WR�KLV�RGG�FRQGLWLRQ��+H�QRWLFHV�WKDW�KH�VWLOO�KDV�D�
ERG\
��EXW�RQH�RI�D�YHU\�GLIIHUHQW�QDWXUH�DQG�ZLWK�YHU\�GLIIHUHQW�SRZHUV�IURP�WKH�SK\VLFDO� ERG\� KH� KDV� OHIW� EHKLQG�� 6RRQ� RWKHU� WKLQJV� EHJLQ� WR�



��� KDSSHQ�� 2WKHUV� FRPH� WR PHHW� DQG� KHOS� KLP�� +H� JOLPSVHV� WKH�VSLULWV� RI� UHODWLYHV� DQG� IULHQGV� ZKR� KDYH� DOUHDG\� GLHG�� DQG� D�ORYLQJ��ZDUP�VSLULW�RI�D�NLQG�KH�KDV�QHYHU�HQFRXQWHUHG�EHIRUH²D�EHLQJ� RI� OLJKW²DSSHDUV� EHIRUH� KLP�� 7KLV� EHLQJ� DVNV� KLP� D�TXHVWLRQ�� QRQYHUEDO�� WR�PDNH�KLP�HYDOXDWH�KLV� OLIH�DQG�KHOSV�KLP�DORQJ�E\�VKRZLQJ�KLP�D�SDQRUDPLF�LQVWDQWDQHRXV�SOD\EDFN�RI�WKH�PDMRU� HYHQWV� RI� KLV� OLIH�� $W� VRPH� SRLQW� KH� ILQGV� KLPVHOI�DSSURDFKLQJ� VRPH� VRUW� RI� EDUULHU� RU� ERUGHU�� DSSDUHQWO\�UHSUHVHQWLQJ� WKH� OLPLW� EHWZHHQ� HDUWKO\� OLIH� DQG� WKH�QH[W� OLIH��<HW��KH� ILQGV� WKDW� KH�PXVW� JR� EDFN� WR� WKH� HDUWK�� WKDW� WKH� WLPH� IRU�KLV�GHDWK�KDV�QRW�\HW�FRPH��$W�WKLV�SRLQW�KH�UHVLVWV��IRU�E\�QRZ�KH�LV�WDNHQ�XS�ZLWK�KLV�H[SHULHQFHV�LQ�WKH�DIWHUOLIH�DQG�GRHV�QRW�ZDQW�WR�UHWXUQ�� +H� LV� RYHUZKHOPHG� E\� LQWHQVH� IHHOLQJV� RI� MR\�� ORYH�� DQG�SHDFH��'HVSLWH�KLV�DWWLWXGH��WKRXJK��KH�VRPHKRZ�UHXQLWHV�ZLWK�KLV�SK\VLFDO�ERG\�DQG�OLYHV�
/DWHU� KH� WULHV� WR� WHOO� RWKHUV�� EXW� KH� KDV� WURXEOH� GRLQJ� VR�� ,Q� WKH�ILUVW�SODFH��KH�FDQ�ILQG�QR�KXPDQ�ZRUGV�DGHTXDWH�WR�GHVFULEH�WKHVH�XQHDUWKO\�H[SHULHQFHV��+H�DOVR�ILQGV�WKDW�RWKHUV�VFRII��VR�KH�VWRSV�WHOOLQJ�RWKHU�SHRSOH��6WLOO�WKH�H[SHULHQFH�DIIHFWV�KLV�OLIH�SURIRXQGO\��HVSHFLDOO\�KLV�YLHZ�DERXW�GHDWK�DQG�LWV�UHODWLRQVKLS�WR�OLIH��0RRG\��������������

'U� .HQQHWK� 5LQJ�� ZKR� SURGXFHG� D� VFLHQWLILF� VWXG\� RI� 1HDU�'HDWK�([SHULHQFHV� LQ� ������ FRQILUPHG� 'U� 0RRG\
V� ILQGLQJV� EXW� IRXQG� WKDW�SHRSOH� ZHQW� WKURXJK� WKH� H[SHULHQFH� LQ� VWDJHV� DQG� D� ODUJH� QXPEHU� RI�SHRSOH�H[SHULHQFHG�RQO\�WKH�ILUVW�RQHV��
2WKHU� VWXGLHV�E\�.DUOLV�2VLV�DQG (UOHQGXU�+DUDOGVVRQ� ��������0LFKDHO�6DERP� DQG� 6DUDK� .UHXW]LJHU� �������� (OLVDEHWK� .�EOHU�5RVV� ��������&UDLJ�/XQGDKO��������DQG�%UXFH�*UH\VRQ�DQG�,DQ�6WHYHQVRQ��������DOO�GHVFULEHG�D�VLPLODU�VHW�RI�H[SHULHQFHV�



���6HHLQJ�ZKLOH�XQFRQVFLRXV
'U� 6DERP�� D� *HRUJLD� FDUGLRORJLVW�� LQWHUYLHZHG� ���� KRVSLWDO� SDWLHQWV�ZKR� KDG� QDUURZO\� HVFDSHG� GHDWK�� 2I� WKHVH� ��� SHU� FHQW� UHSRUWHG�H[SHULHQFLQJ� FODVVLFDO�1'(�RI� WKH� W\SH�FORVHO\�FRUUHVSRQGLQJ� WR� WKRVH�SXEOLVKHG�LQ������E\�0RRG\�
0DQ\�RI�WKH�SDWLHQWV�ZKR�KDYH�EHHQ�UHYLYHG�KDYH�EHHQ�DEOH�WR�GHVFULEH�LQ� JUHDW� WHFKQLFDO� GHWDLO� H[DFWO\� ZKDW� ZHQW� RQ� LQ� WKH� RSHUDWLQJ� URRP�GXULQJ� WKH� WLPH� WKH\�ZHUH�VXSSRVHGO\�XQFRQVFLRXV�RU�GHDG��'U�6DERP�LQYHVWLJDWHG� WKH� K\SRWKHVLV� WKDW� WKHVH� SDWLHQWV�ZHUH�PHUHO\� XVLQJ� WKHLU�FUHDWLYH�LPDJLQDWLRQ��RU�NQRZOHGJH�WKDW�WKH\�KDG�VXEFRQVFLRXVO\�SLFNHG�XS�WKURXJK�HDUOLHU�H[SRVXUH�WR�HPHUJHQF\�FDUH��
+H� LQWHUYLHZHG� D� JURXS� RI� VHDVRQHG� FDUGLDF� SDWLHQWV� ZKR� KDG� QRW�XQGHUJRQH� 1HDU�'HDWK� ([SHULHQFHV� DQG� DVNHG� WKHP� WR� LPDJLQH�ZDWFKLQJ�D�PHGLFDO� WHDP�UHYLYLQJ�D�KHDUW�DWWDFN�YLFWLP�DQG�WR�GHVFULEH�LQ�DV�PXFK�GHWDLO�DV�SRVVLEOH�WKH�VWHSV�EHLQJ�WDNHQ��7R�KLV�VXUSULVH�����RI� WKHP�PLVGHVFULEHG� WKH� SURFHGXUHV�� 2Q� WKH� RWKHU� KDQG� QRQH RI� WKH�JURXS�ZKLFK�FODLPHG�WR�KDYH�ZLWQHVVHG�WKHLU�UHVXVFLWDWLRQ�ZKLOH�RXW�RI�WKHLU� ERGLHV� PDGH� DQ� HUURU� DERXW� WKH� SURFHGXUH� �6DERP� ������ ����������
$�FRPPRQ�H[SHULHQFH
7KHUH�DUH�QRZ�OLWHUDOO\�PLOOLRQV�RI�SHRSOH�IURP DOO�RYHU� WKH�ZRUOG�ZKR�KDYH�XQGHUJRQH�D�1HDU�'HDWK�([SHULHQFH�� � ,Q������D�PDMRU�$PHULFDQ�VXUYH\�E\�*HRUJH�*DOOXS�-XQLRU�UHSRUWHG�WKDW�HLJKW�PLOOLRQ�$PHULFDQV��DSSUR[LPDWHO\�ILYH�SHU�FHQW�RI�WKH�DGXOW�SRSXODWLRQ�KDG�H[SHULHQFHG�RQH��*DOOXS��������$������$XVWUDOLDQ�VXUYH\�E\�$OODQ�.HOOHKHDU�DQG�3DWULFN�+HDYHQ� IRXQG� WKDW� WHQ� SHUFHQW� RI� ���� SHRSOH� FODLPHG� WR� KDYH�H[SHULHQFHG�DW�OHDVW�ILYH�W\SLFDO�HOHPHQWV�RI�D�1'(��
6WXGLHV� LQ� ZLGHO\� GLIIHULQJ� JHRJUDSKLF� ORFDWLRQV� KDYH� SURGXFHG�UHPDUNDEO\� VLPLODU� ILQGLQJV��0DUJRW�*UH\
V� VWXG\� RI�1'(V� LQ�(QJODQG��*UH\� ������� 3DROD� *LRYHWWL
V� VWXG\� LQ� ,WDO\� �*LRYHWWL� �������'RURWK\�



���&RXQWV
� VWXG\� LQ� 0HODQHVLD� �&RXQWV� ������� 6DWZDQW� 3DVULFKD� DQG� ,DQ�6WHYHQVRQ
V� ������� VWXG\� LQ� ,QGLD��0RUH� VWXGLHV� DUH� FRPLQJ� RXW� IURP�GLIIHUHQW�FRXQWULHV�RQ�D�UHJXODU�EDVLV��DQG�KLVWRULFDO�H[DPSOHV�VKRZ�WKDW�WKH� H[SHULHQFH� KDV� EHHQ� UHPDUNDEO\� FRQVLVWHQW� RYHU� WLPH� �VHH� 3ODWR
V�H[DPSOH�RI�(U
V�1'(�LQ�7KH�5HSXEOLF��
<HW� ZKLOH� WKHVH� H[SHULHQFHV� KDYH� EHHQ� KDSSHQLQJ� WKURXJKRXW� KXPDQ�KLVWRU\��LQ�ZHVWHUQ�FXOWXUH�LW�LV�RQO\�LQ�WKH�ODVW�WZHQW\�\HDUV�WKDW�SHRSOH�KDYH� IHOW� IUHH� WR� WDON� DERXW� WKHP� DQG� WKH� HIIHFW� WKDW� WKH\�KDYH�KDG�RQ�WKHLU�OLYHV�
&RPLQJ�EDFN�ZLWK�XQH[SODLQHG�LQIRUPDWLRQ
7KHUH� DUH� PDQ\� DFFRXQWV� RI� SHRSOH� KDYLQJ� 1HDU� 'HDWK� ([SHULHQFHV�UHWXUQLQJ�ZLWK�IDFWXDO�LQIRUPDWLRQ�WKDW�WKH\�KDG�QR�SULRU�NQRZOHGJH�RI��7KHVH� LQFOXGH� EHLQJ� DEOH� WR� LGHQWLI\� DQFHVWRUV� IURP� SLFWXUHV�� OHDUQLQJ�DERXW� VLEOLQJV� ZKR� KDG� GLHG� EHIRUH� WKHLU� RZQ� ELUWK�� OHDUQLQJ� DERXW�IDPLO\� VHFUHWV�HWF��2WKHUV�ZHUH�DEOH� WR�GRFXPHQW� LQIRUPDWLRQ�WKH\�KDG�OHDUQHG�DERXW�IXWXUH�HYHQWV��VHH�IRU�H[DPSOH�(DGLH�������%ULQNOH\������DQG�$WZDWHU������������
&RPPRQ�DIWHU�HIIHFWV
$FFRUGLQJ� WR� WKH� ,QWHUQDWLRQDO� $VVRFLDWLRQ� IRU� 1HDU� 'HDWK� 6WXGLHV��DURXQG� HLJKW\� SHUFHQW� RI� WKH� SHRSOH�ZKR� H[SHULHQFH� QHDU�GHDWK� VWDWHV�FODLP� WKDW� WKHLU� OLYHV� DUH� FKDQJHG� IRUHYHU�� 7KH\� H[SHULHQFH� VSHFLILF�SV\FKRORJLFDO� DQG� SK\VLRORJLFDO� GLIIHUHQFHV� RQ� D� PDVVLYH� VFDOH� ZKLFK�PD\�FDXVH�PDMRU�DGMXVWPHQW�GLIILFXOWLHV�IRU��RQ�DYHUDJH��VHYHQ�\HDUV�EXW�HVSHFLDOO\� GXULQJ� WKH� ILUVW� WKUHH� \HDUV�� 7KLV� LV� WUXH� ZLWK� FKLOG�H[SHULHQFHUV��DV�ZHOO�DV�ZLWK�WHHQDJHUV�DQG�DGXOWV��7KHVH� DIWHU�HIIHFWV� DUH� VKDUHG� E\� SHRSOH�� LQFOXGLQJ� FKLOGUHQ�� ZKR� KDG�LQWHQVH� H[SHULHQFHV� LQ� D� SDUWLFXODUO\� YLYLG� GUHDP�� ZKLOH� PHGLWDWLQJ� RU�ZKR�KDYH�QDUURZO\�HVFDSHG�GHDWK�



���&KHULH� 6XWKHUODQG�� DQ� $XVWUDOLDQ� UHVHDUFKHU�� LQWHUYLHZHG� ��� 1'(�VXUYLYRUV� LQ� GHSWK� DQG� IRXQG� WKDW� WKH� HIIHFWV� RQ� WKH� OLYHV� RI� VXUYLYRUV�KDG� EHHQ� UHPDUNDEO\� FRQVLVWHQW� DQG� TXLWH� GLIIHUHQW� IURP� WKH� HIIHFWV�RI�GUXJ� RU� FKHPLFDO� LQGXFHG� KDOOXFLQDWLRQV�� 6KH� LGHQWLILHG� PDQ\� HIIHFWV�ZKLFK� KDYH� EHHQ� VXEVWDQWLDWHG� E\� RWKHU� VWXGLHV� H�J�� 5LQJ� ������ DQG�������$WZDWHU���������7KHVH�LQFOXGHG�
��D�XQLYHUVDO�EHOLHI�LQ�OLIH�DIWHU�GHDWK��D�KLJK�SURSRUWLRQ�������QRZ�EHOLHYHG�LQ�UH�LQFDUQDWLRQ��D�WRWDO�DEVHQFH�RI�IHDU�RI�GHDWK��D�ODUJH�VKLIW�IURP�RUJDQL]HG�UHOLJLRQ�WR�SHUVRQDO�VSLULWXDO�SUDFWLFH��D�VWDWLVWLFDOO\�VLJQLILFDQW�LQFUHDVH�LQ�SV\FKLF�VHQVLWLYLW\��D�PRUH�SRVLWLYH�YLHZ�RI�VHOI�DQG�RI�RWKHUV��DQ�LQFUHDVHG�GHVLUH�IRU�VROLWXGH��DQ�LQFUHDVHG�VHQVH�RI�SXUSRVH�� D� ODFN� RI� LQWHUHVW� LQ� PDWHULDO� VXFFHVV� FRXSOHG� ZLWK� D� PDUNHG�LQFUHDVH�LQ�LQWHUHVW�LQ�VSLULWXDO�GHYHORSPHQW�� ILIW\�SHU�FHQW�H[SHULHQFHG�PDMRU�GLIILFXOWLHV�LQ�FORVH�UHODWLRQVKLSV�DV�D�UHVXOW�RI�WKHLU�FKDQJHG�SULRULWLHV��DQ�LQFUHDVH�LQ�KHDOWK�FRQVFLRXVQHVV��PRVW�GUDQN�OHVV�DOFRKRO���DOPRVW�DOO�JDYH�XS�VPRNLQJ��PRVW�JDYH�XS�SUHVFULSWLRQ�GUXJV��PRVW�ZDWFKHG�OHVV�WHOHYLVLRQ��PRVW�UHDG�IHZHU�QHZVSDSHUV��DQ�LQFUHDVHG�LQWHUHVW�LQ�DOWHUQDWLYH�KHDOLQJ��DQ�LQFUHDVHG�LQWHUHVW�LQ�OHDUQLQJ�DQG�VHOI�GHYHORSPHQW� VHYHQW\� ILYH� SHU� FHQW� H[SHULHQFHG� D�PDMRU� FDUHHU� FKDQJH� LQ�ZKLFK�WKH\�PRYHG�WRZDUGV�DUHDV�RI�KHOSLQJ�RWKHUV�

6XUYLYRUV�EHFRPH�PRUH�SV\FKLF
$Q� LQGHSHQGHQW�$PHULFDQ�VWXG\�E\�'U�0HOYLQ�0RUVH IRXQG�WKDW�1'(�VXUYLYRUV�KDYH�WKUHH�WLPHV�WKH�QXPEHU�RI�YHULILDEOH�SV\FKLF�H[SHULHQFHV�DV� WKH�JHQHUDO�SRSXODWLRQ��ZHUH�IUHTXHQWO\�XQDEOH�WR�ZHDU�ZDWFKHV�DQG�



���RIWHQ� KDG� HOHFWULFDO� FRQGXFWLRQ� SUREOHPV� VXFK� DV� VKRUWLQJ� RXW� ODS� WRS�FRPSXWHUV� DQG� HUDVLQJ� FUHGLW� FDUGV� �0RUVH� �������+H� DOVR� IRXQG� WKDW�DGXOWV�ZKR�KDG�QHDU�GHDWK�H[SHULHQFHV�JDYH�PRUH�PRQH\�WR�FKDULW\�WKDQ�FRQWURO� VXEMHFWV�� ZHUH� PRUH� OLNHO\� WR� GR� YROXQWHHU� ZRUN� LQ� WKH�FRPPXQLW\�� ZRUNHG� PRUH� LQ� KHOSLQJ� SURIHVVLRQV�� GLG� QRW� VXIIHU� IURP�GUXJ� DEXVH� DQG� DWH� PRUH� IUHVK� IUXLW� DQG� YHJHWDEOHV� WKDQ� FRQWURO�SRSXODWLRQV��0RUVH�������
)RU�PRUH�GHWDLOV�DQG�IRU�DVVLVWDQFH�LQ�FRSLQJ�ZLWK�WKH�DIWHU�HIIHFWV�RI�D�QHDU�GHDWK� VWDWH� FRQWDFW� WKH� ,QWHUQDWLRQDO� $VVRFLDWLRQ� IRU� 1HDU�'HDWK�6WXGLHV >KWWS���ZZZ�LDQGV�RUJ�DIWHUHIIHFWV�KWPO@�
$OWHUQDWLYH�H[SODQDWLRQV�
1DWXUDOO\�� WKH� QHDU� GHDWK� H[SHULHQFH� FDQQRW� EH� WDNHQ� VLPSO\� DW� IDFH�YDOXH�ZLWKRXW�H[DPLQLQJ�WKH�IROORZLQJ�DOWHUQDWLYH�H[SODQDWLRQV�
$UH�WKH\�PDNLQJ�LW�XS"
$V� VWDWHG� DERYH�� WKRVH� ZKR� VWXGLHG� WKH� 1'(²VFLHQWLVWV�� GRFWRUV��SV\FKRORJLVWV�� RWKHU� LQYHVWLJDWRUV� DQG� VNHSWLFV²DOO� QRZ� FODLP� ZLWK�DEVROXWH�FHUWDLQW\�WKDW�WKH�1'(�GRHV�H[LVW��
6RPH�RSHQ�PLQGHG�FDUGLRORJLVW�LQYHVWLJDWRUV�DVVXPHG�WKH�1'(�GLG�QRW�H[LVW� EXW� VXEVHTXHQWO\� FKDQJHG� WKHLU� PLQG�� 0LFKDHO� 6DERP�� WKH�FDUGLRORJLVW� PHQWLRQHG� DERYH�� DGPLWWHG� WKDW� EHIRUH� KH� VWDUWHG� WR�LQYHVWLJDWH�KH�IHOW�VXUH�WKDW�1'(V�PXVW�EH�
FRQVFLRXV�IDEULFDWLRQV
�HLWKHU�RQ� WKH� SDUW� RI� WKRVH� UHSRUWLQJ� WKHP� RU� WKRVH� ZULWLQJ� DERXW� WKHP��+RZHYHU��RQFH�KH�EHJDQ�WR� LQYHVWLJDWH�KH�ZDV�DEVROXWHO\�VWDJJHUHG�E\�WKH�JHQXLQHQHVV�RI�WKH�SKHQRPHQD��
$� FDUGLRORJLVW�ZKR�ZDV� LQLWLDOO\� VNHSWLFDO�ZDV�0DXULFH�5DZOLQJV�ZKR�VWDWHV� LQ� KLV� ERRN� %H\RQG� 'HDWK
V� 'RRU� � ������� WKDW� KH� KDG� DOZD\V�EHOLHYHG�LQ�GHDWK�DV�WRWDO�H[WLQFWLRQ�XQWLO�RQH�GD\�D�IRUW\�HLJKW�\HDU�ROG�SRVWPDQ�GURSSHG�
GHDG
�LQ�KLV�RIILFH��$V�KH�EHJDQ�WR�UHVXVFLWDWH�KLP�WKH�



���SDWLHQW� EHJDQ� VFUHDPLQJ�� 
,
P LQ� +HOO�� .HHS�PH� RXW� RI� KHOO�
�� $W� ILUVW�5DZOLQJV�VD\V�KH�WROG�KLP� 
.HHS�\RXU�KHOO�WR�\RXUVHOI²,
P�EXV\�WU\LQJ�WR�VDYH�\RXU�OLIH¶�EXW�JUDGXDOO\�KH�EHFDPH�FRQYLQFHG�E\�WKH�VKHHU�WHUURU�RI�WKH�PDQ�KH�ZDV�ZRUNLQJ�RQ��6R�DEVROXWHO\�WUDXPDWLF�DQG�FRQYLQFLQJ�ZDV�WKH�H[SHULHQFH�WKDW�'U�5DZOLQJV�ZHQW�RQ�WR�ZULWH�ERRNV�DERXW�LW��,I�\RX� DFFHSW� WKH� ZRUG� RI� D� KLJKO\� FUHGLEOH� DQG� KLJKO\� TXDOLILHG�FDUGLRORJLVW��KLV�ZKROH�OLIH�FKDQJHG�DIWHU�WKLV�H[SHULHQFH�
)ULJKWHQLQJ� RU� KHOO�OLNH� QHDU� GHDWK� H[SHULHQFHV� DUH� TXLWH� FRPPRQ� DQG�KDYH�EHHQ�WKH�VXEMHFW�RI�LQ�GHSWK�UHVHDUFK�E\�%UXFH�*UH\VRQ��0'�DQG�1DQF\�(YDQV�%XVK��0$��6HH�8QGHUVWDQGLQJ�DQG�&RSLQJ�ZLWK�D�)ULJKWHQLQJ�1HDU�'HDWK�([SHULHQFH>KWWS���ZZZ�LDQGV�RUJ�VFDU\�KWPO�WDONWR@�
7KH�3KDUPDFRORJLFDO�([SODQDWLRQ"
6RPH� VXJJHVW� WKDW� 1'(
V� DUH� FDXVHG� E\� GUXJV� DGPLQLVWHUHG� WR� WKH�SDWLHQW�DW� WKH� WLPH�RI�KLV�FULVLV��'UXJV� VXFK�DV�NHWDPLQH�DQG�PRUSKLQH�KDYH�EHHQ�VXJJHVWHG��0RRG\�LQYHVWLJDWHG�WKLV�K\SRWKHVLV�DQG�UHMHFWHG�LW��0RRG\� ������ ���������� 7KLV�ZDV� EHFDXVH�PDQ\� RI� WKH� SDWLHQWV�ZKR�H[SHULHQFHG�1'(V�KDG�QRW�EHHQ�JLYHQ�GUXJV��WKDW�GUXJ�LQGXFHG�YLVLRQV�ZHUH� PDUNHGO\� GLIIHUHQW� IURP� HDFK� RWKHU� DQG� IURP� JHQXLQH� 1'(V� LQFRQWHQW�DQG�LQWHQVLW\�DQG�KDG�QR�SURIRXQG�ORQJ�WHUP�HIIHFWV��
6RPH� LQYHVWLJDWRUV� LQFOXGLQJ�5�.�� 6LHJHO� UHSRUWHG� WKDW� VRPH�RI� WKRVH�ZKR� KDYH� WDNHQ� KDOOXFLQRJHQLF� GUXJV� VXFK� DV� /6'� KDYH� H[SHULHQFHV�VLPLODU� WR� 1'(V�� %XW� ZH� DUH� DOVR� LQIRUPHG� WKDW� WKHUH� DUH� GLVWLQFW�GLIIHUHQFHV� EHWZHHQ� WKH� HIIHFW� RI� /6'� DQG� WKH� 1'(�� 7KLV� KDV� EHHQ�HIIHFWLYHO\�GHDOW�ZLWK�E\�0RRG\�DQG�RWKHUV��
2[\JHQ�'HSULYDWLRQ"
,W�LV�VRPHWLPHV�DUJXHG�WKDW�WKH�1'(�LV�FDXVHG�E\�R[\JHQ�VWDUYDWLRQ�DQG�LV� D� QRUPDO� UHVSRQVH� RI� D� 
G\LQJ� EUDLQ
�� +RZHYHU� PDQ\� SHRSOH� KDYH�H[SHULHQFHG�1HDU�'HDWK�([SHULHQFH�EHIRUH�WKHUH�ZDV�DQ\�SK\VLRORJLFDO�VWUHVV�DQG�LQ�VRPH�FDVH�ZKHQ�WKHUH�ZDV�QR�SK\VLFDO�LQMXU\�DW�DOO��0RRG\�



���������������6DERP��FRQVLVWHQW�ZLWK�'U�)HQZLFN��QRWHG�WKDW� LQ�JHQXLQH�FDVHV� RI� R[\JHQ� GHSULYDWLRQ� WKHUH� LV� D� 
SURJUHVVLYH� PXGGOLQJ� DQG�FRQIXVLRQ�RI�FRJQLWLYH�DELOLWLHV
�ZKLFK�LV�LQ�GLUHFW�FRQWUDVW�WR�WKH�FODULW\�DQG� H[SDQVLRQ� RI� FRQVFLRXVQHVV� UHSRUWHG� E\� WKRVH� KDYLQJ� D� 1'(��6DERP������������
7KHUH�KDYH�EHHQ�YDULRXV�DWWHPSWV�WR�FODLP�WKDW�1'(V�DUH�EDVLFDOO\�
ZLVK�IXOILOOPHQW
²WKDW�\RX�VHH�ZKDW�\RX�KDYH�EHHQ�FXOWXUDOO\�FRQGLWLRQHG�WR�H[SHFW��+RZHYHU�5LQJ� �������6DERP� ������� DQG�*URVVR� �������KDYH�DOO� IRXQG� WKDW� WKHUH� LV�QR� OLQN��QR�FRUUHODWLRQ EHWZHHQ�UHOLJLRXV�EHOLHIV�DQG�H[SHULHQFH�RI�D�1'(��
2WKHU� SV\FKRORJLVWV� OLNH� 8UL� /RZHQWDO� ������� KDYH� DUJXHG�� ZLWKRXW�JLYLQJ�DQ\�HYLGHQFH�� WKDW�1'(V�DUH� 
D� UHOLYLQJ�RI� WKH�ELUWK�H[SHULHQFH
��7KHLU�K\SRWKHVHV�DUH�JHQHUDOO\�FRQVLGHUHG�XQKHOSIXO�VSHFXODWLRQ��������
3V\FKRORJLVWV� .OHWWL� DQG� 1R\HV� ������� KDYH� FODLPHG� WKDW� 1'(V�UHSUHVHQW�
GHSHUVRQDOL]DWLRQ�DQG�SOHDVXUDEOH�IDQWDVLHV�ZKLFK�UHSUHVHQW�D�IRUP�RI� SV\FKLF� SURWHFWLRQ� DJDLQVW� WKH� WKUHDW�RI�GHVWUXFWLRQ
��+RZHYHU�WKLV�H[SODQDWLRQ�KDV�DOVR�EHHQ�UHIXWHG�E\�*DEEDUG�DQG�7ZHPORZ��������ZKR� SRLQW� RXW� WKDW� ZKLOH� GHSHUVRQDOL]DWLRQ� XVXDOO\� RFFXUV� LQ� SHUVRQV�EHWZHHQ����DQG����LW�LV�YLUWXDOO\�XQKHDUG�RI�LQ�SHRSOH�RYHU������
2WKHUV� KDYH� SURSRVHG� WKDW� 1'(V� DUH� IRUPV� RI� 
DXWRVFRSLF�KDOOXFLQDWLRQ
²D�UDUH�SV\FKLDWULF�GLVRUGHU��+RZHYHU�ERWK�6DERP��������DQG�*DEEDUG�DQG�7ZHPORZ�������� IRXQG�WKLV� LPSODXVLEOH�RQ�WKH�EDVLV�RI�D�QXPEHU�RI�VLJQLILFDQW�GLIIHUHQFHV�����
1HXURSK\VLRORJLFDO�([SODQDWLRQV"
0RRG\� FRQVLGHUHG� SDUDOOHOV� EHWZHHQ� WKH� SDVW� OLIH� UHYLHZ� RI� 1'(�SDWLHQWV� DQG� WKH� IODVKEDFNV� H[SHULHQFHG� E\� SHRSOH� ZLWK� QHXURORJLFDO�DEQRUPDOLWLHV��+H�FRQFOXGHG�WKDW�ERWK�ZHUH�HVVHQWLDOO\�GLIIHUHQW� LQ� WKDW�ZKHUHDV� WKH� IODVKEDFNV� ZHUH� UDQGRP� DQG� RI� WULYLDO� HYHQWV� QRW�UHPHPEHUHG� DIWHU� WKH� DWWDFN�� LQ� WKH� OLIH� UHYLHZ� W\SLFDO� RI� D� 1'(� WKH�



���HYHQWV� ZHUH� LQ� FKURQRORJLFDO� RUGHU� DQG�ZHUH� RI� KLJKOLJKWV� RI� WKH� OLIH��7KH\�ZHUH�DOO�VHHQ�DW�RQFH�DQG�FRQVWLWXWHG�D�
XQLI\LQJ�YLVLRQ
�ZKLFK�JDYH�WKH�SHUVRQ�LQVLJKW�LQWR�KLV�OLIH
V�SXUSRVH��0RRG\��������������
7KH�G\LQJ�EUDLQ"������������������������
'U�3HWHU�)HQZLFN�LV�D�)HOORZ�RI�WKH�5R\DO�&ROOHJH�RI�3V\FKLDWULVWV�DQG�D�QHXURSV\FKLDWULVW� ZLWK� DQ� LQWHUQDWLRQDO� UHSXWDWLRQ²D� VSHFLDOLVW� LQ� WKH�PLQG�EUDLQ� LQWHUIDFH� DQG� WKH� SUREOHP�RI� FRQVFLRXVQHVV��+H� LV�%ULWDLQ
V�OHDGLQJ� FOLQLFDO� DXWKRULW\� RQ� WKH� 1'(� DQG� LV� 3UHVLGHQW� RI� WKH�,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�WKH�1HDU�'HDWK�6WXGLHV��
:LWK�KLV�ZLIH�(OL]DEHWK��DOVR�D�&DPEULGJH�WUDLQHG�SURIHVVLRQDO�VFLHQWLVW��'U� 3HWHU� )HQZLFN� PDGH� D� WKRURXJK� LQYHVWLJDWLRQ� RI� WKH� DUJXPHQW� E\�VNHSWLFV� DQG� PDWHULDOLVW� SV\FKRORJLVWV� WKDW� D� QHDU� GHDWK� H[SHULHQFH� LV�FDXVHG�E\�WKH�SK\VLRORJLFDO�HIIHFWV�RI�WKH�G\LQJ�EUDLQ��)HQZLFN�������
7KH� DUJXPHQW� E\�SV\FKRORJLVWV�DJDLQVW� WKH�1'(�KDV� WR�EH� VHHQ� LQ� WKH�OLJKW� RI� WKHLU� YHU\� OLPLWHG� NQRZOHGJH� RI� WKH� IXQFWLRQLQJ� RI� WKH� EUDLQ��3V\FKRORJLVWV�GR�QRW�KDYH�WKH�QHFHVVDU\�GHSWK�RI�DFDGHPLF�DQG�SUDFWLFDO�SURIHVVLRQDO� WUDLQLQJ� RI� QHXURSV\FKLDWULVWV� OLNH� 'U� 3HWHU� )HQZLFN� WRSURIHVVLRQDOO\� DVVHVV� WKH� SK\VLRORJ\� RI� WKH� 1'(�� 7KH� SURIHVVLRQDO�WUDLQLQJ� RI� SV\FKRORJLVWV� LQFOXGHV� RQO\� D� YHU\� EDVLF� WUDLQLQJ� LQ�SK\VLRORJ\��$�ORRN�DW�ILYH�VWDQGDUG�WH[WERRNV�RQ�XQLYHUVLW\�3V\FKRORJ\�VKRZV� WKDW� VWXG\� RI� EUDLQ� IXQFWLRQLQJ� FRQVWLWXWHV� OHVV� WKDQ� ��� RI� WKH�RYHUDOO�OHDUQLQJ�RQ�SV\FKRORJ\��3V\FKRORJLVWV�LQ�WUDLQLQJ�GR�QRW�SUDFWLFH�VXUJHU\��OHW�DORQH�WKH�KLJKO\�VSHFLDOL]HG�ILHOG�RI�KXPDQ�EUDLQ�VXUJHU\��
&HUWDLQO\�� VRPHRQH� LQ� WKH� SRVLWLRQ� RI�'U� )HQZLFN�ZRXOG� KDYH� DOO� WKH�WHFKQLFDO�NQRZOHGJH� WR�DFFXUDWHO\�DVVHVV�ZKHWKHU�RU�QRW� WKH�1'(�FDQ�EH�H[SODLQHG�E\�ZKDW�LV�KDSSHQLQJ�LQ�WKH�G\LQJ�EUDLQ��'U�)HQZLFN�VWDWHV�WKDW� WKHVH�SV\FKRORJLVWV�ZULWH�DEVROXWH� UXEELVK�ZKHQ� WKH\�YHQWXUH� LQWR�DUHDV� RI� NQRZOHGJH� RXWVLGH� WKHLU� WHFKQLFDO� H[SHUWLVH�� NQRZOHGJH� WKH\GRQ
W�KDYH��GRQ
W�XQGHUVWDQG�DQG�ZKLFK�LV�RXWVLGH�WKHLU�HYHU\GD\ ZRUN�



���+H�LV�VFDWKLQJ�ZLWK�WKH�VNHSWLFV�
�7KH\��MXVW�GRQ
W�KDYH�WKH�NQRZOHGJH���6R�PXFK�UXEELVK�LV�WDONHG�DERXW�1HDU�'HDWK�([SHULHQFHV�E\�SHRSOH�ZKR�GRQ
W�KDYH� WR�GHDO�ZLWK�WKHVH�WKLQJV�RQ�D�GDLO\�EDVLV��6R�,
P�DEVROXWHO\�VXUH�WKDW�VXFK�H[SHULHQFHV�DUH�QRW� FDXVHG�E\�R[\JHQ�VKRUWDJHV��HQGRUSKLQV�RU�DQ\WKLQJ�RI� WKDW�NLQG��$QG�FHUWDLQO\�QRQH�RI�WKHVH�WKLQJV�ZRXOG�DFFRXQW�IRU�WKH�WUDQVFHQGHQWDO�TXDOLW\� RI� PDQ\� RI� WKHVH� H[SHULHQFHV�� WKH� IDFW� WKDW SHRSOH� IHHO� DQ�LQILQLWH�VHQVH�RI�ORVV�ZKHQ�WKH\�OHDYH�WKHP�EHKLQG��)HQZLFN�����������

$V�D�FRQVXOWDQW�QHXUR�SV\FKLDWULVW�KH�FRQVWDQWO\�ZRUNV�ZLWK�SHRSOH�ZKR�DUH�FRQIXVHG��GLVRULHQWHG�DQG�EUDLQ�GDPDJHG�DQG�DV�'U�)HQZLFN�SRLQWV�RXW�
:KDW�LV�TXLWH�FOHDU�LV WKDW�DQ\�GLVRULHQWDWLRQ�RI�EUDLQ�IXQFWLRQ�OHDGV�WR�D�GLVRULHQWDWLRQ�RI�SHUFHSWLRQ�DQG�UHGXFHG�PHPRU\��<RX�FDQ
W�QRUPDOO\�JHW� KLJKO\�VWUXFWXUHG� DQG� FOHDUO\� UHPHPEHUHG� H[SHULHQFHV� IURP� D�KLJKO\�GDPDJHG�RU�GLVRULHQWHG�EUDLQ��)HQZLFN�����������

+H�OLNHZLVH�UHIXWHV�WKH�HQGRUSKLQ�DUJXPHQW�
$V�IRU�WKDW�VWXII�DERXW�HQGRUSKLQV��ZH
UH�ERRVWLQJ�WKH�HIIHFW�WKH\�KDYH�DOO�WKH�WLPH�EHFDXVH�WKRXVDQGV�RI�SHRSOH�DUH�JLYHQ�PRUSKLQH�HYHU\�GD\��7KDW� FHUWDLQO\� SURGXFHV� FDOPQHVV�� EXW� LW� GRHVQ
W� SURGXFH� VWUXFWXUHG�H[SHULHQFHV��)HQZLFN�����������

&ORVHG�PLQGHG�VNHSWLFV�DUH�DVNHG�WR�DQVZHU�WKH�IROORZLQJ�TXHVWLRQV�
� ,I� WKH� 1'(� LV� WKH� HIIHFW� RI� D� G\LQJ� EUDLQ� LW� VKRXOG� KDSSHQ� WR�HYHU\RQH�ZKR�LV�G\LQJ��:K\�LV�LW�WKDW�QRW�DOO RI�WKRVH�ZKR�DUH�QHDU�GHDWK�ZKRVH�EUDLQ�LV�
G\LQJ
��H[SHULHQFH�D�1'("�
� ,I� WKH� 1'(� LV� ZLVK� IXOILOOPHQW�� ZK\� LV� LW� WKDW� QRW� HYHU\� 1'(�H[SHULHQFH� LV� D� SRVLWLYH� RQH"� :K\� LV� LW� WKDW� VRPH� H[SHULHQFH� D�QHXWUDO� DQG�RU� D� KRUULILF� QHJDWLYH�1'(� DV� GRFXPHQWHG� E\�3K\OOLV�$WZDWHU��������



���
�� �,I� WKH�1'(�LV�FDXVHG�E\�WKH�UHOHDVH�RI�HQGRUSKLQV��ZKDW�REMHFWLYH�HYLGHQFH�H[LVWV� WR� VKRZ� WKDW� WKH�UHOHDVH�RI�HQGRUSKLQV�QHFHVVDULO\�HOLFLWV�D�OLIH�UHYLHZ�LQ�DQ�RUGHUO\�ZD\"
�� :K\� LV� LW� WKDW� QHDUO\� DOO� WKRVH� ZKR� KDYH� D� 1'(� XQGHUJR� D�SHUPDQHQW WUDQVIRUPDWLRQ� ZKLFK� LV� FRQVLVWHQW� ZLWK� VSLULWXDO�UHILQHPHQW��D�PRUH�UHILQHG� ZD\�RI�OLYLQJ"�
� :K\� LV� LW� WKDW�PRVW�H[SHULHQFHUV�UHODWH� WKHLU�QHZO\�IRXQG�LQWULQVLF�PRWLYDWLRQ�WR�WKH�SRZHUIXO�H[SHULHQFH�WKH\�KDG�RXW�RI�WKH�ERG\"�
� :KDW� REMHFWLYH SURRI� LV� SUHVHQWHG� WR� VKRZ� WKDW� XQGHUVWDQGLQJ� RI�WKH�UROH�RI WKH�OLPELF�V\VWHP�DQG�WHPSRUDO�OREH�FDQ�DFFRXQW�IRU�WKH�H[SHULHQFHV�RI� IDPLOLDULW\�� LQVLJKW�DQG�GHMD�YX DQG� WKH� VWDWLVWLFDOO\�VLJQLILFDQW�LQFUHDVH�LQ�SV\FKLF�H[SHULHQFHV�WKDW�IROORZ�1'(V"
�� +RZ�GR� WKH� VNHSWLFV�H[SODLQ� WKH� LQFUHGLEOH�FRQVLVWHQFLHV�EHWZHHQ�1'(V�DQG�2%(V"

3K\VLFDO�H[SODQDWLRQV�LQVXIILFLHQW
(OL]DEHWK�)HQZLFN�� FR�ZULWHU� RI� WKH� ERRN�7KH�7UXWK� LQ� WKH�/LJKW²$Q�LQYHVWLJDWLRQ� RI� 2YHU� ���� 1HDU�'HDWK� ([SHULHQFHV ������� DFWXDOO\�EHJDQ� KHU� UHVHDUFK� WKLQNLQJ� WKDW� DOO� FRXOG� EH� H[SODLQHG� LQ� VFLHQWLILF�WHUPV��%XW��DIWHU�LQYHVWLJDWLQJ��VKH�FRQFOXGHG�

:KLOH�\RX�PD\�EH�DEOH�WR�ILQG�VFLHQWLILF�UHDVRQV�IRU�ELWV�RI�WKH�1HDU�'HDWK�([SHULHQFH��,�FDQ
W�ILQG�DQ\�H[SODQDWLRQ�ZKLFK�FRYHUV�WKH�ZKROH�WKLQJ��<RX�KDYH� WR� DFFRXQW� IRU� LW�DV�D�SDFNDJH�DQG�VNHSWLFV���� VLPSO\�GRQ
W� GR� WKDW�� 1RQH� RI� WKH� SXUHO\� SK\VLFDO� H[SODQDWLRQV� ZLOO� GR���6NHSWLFV�� YDVWO\� XQGHUHVWLPDWH� WKH� H[WHQW� WR� ZKLFK� 1HDU�'HDWK�([SHULHQFHV�DUH�QRW�MXVW�D�VHW�RI�UDQGRP�WKLQJV�KDSSHQLQJ��EXW�D�KLJKO\�RUJDQL]HG�DQG�GHWDLOHG�DIIDLU��)HQZLFN�����������



���7KHVH� YLHZV�ZHUH� VXSSRUWHG�E\�D� VWXG\�RI�1HDU�'HDWK�([SHULHQFHV� LQ�+ROODQG� E\� FDUGLRORJLVW� 'U� :LOOLDP� YDQ� /RPPHO� DQG� KLV� WHDP� ZKR�VWXGLHG�����FDVHV�ZKR�ZRXOG�KDYH�GLHG�ZLWKRXW�UHVXVFLWDWLRQ��7HQ�SHU�FHQW� UHFDOOHG� D� VXEVWDQWLDO� 1HDU�'HDWK� ([SHULHQFH� DQG� D� IXUWKHU� HLJKW�SHUFHQW�KDG�D�OHVV�SURQRXQFHG�RQH��
7KHVH�SDWLHQWV�ZHUH�FRPSDUHG�WR�D�FRQWURO�JURXS�ZKR�ZHUH�LGHQWLFDO�LQ�WHUPV�RI�VHULRXVQHVV�RI� WKHLU� LOOQHVV�EXW�ZKR�KDG�QRW�KDG�D�1HDU�'HDWK�([SHULHQFH��$FFRUGLQJ�7R�'U�9DQ�/RPPHO��������

2XU� PRVW� VWULNLQJ� ILQGLQJ� ZDV� WKDW� 1HDU�'HDWK� ([SHULHQFHV� GR� QRW�KDYH�D�SK\VLFDO�RI�PHGLFDO�URRW���$IWHU�DOO������SHU�FHQW�RI�WKH�SDWLHQWV�VXIIHUHG�D�VKRUWDJH�RI�R[\JHQ������SHU�FHQW�ZHUH�JLYHQ�PRUSKLQH�OLNH�PHGLFDWLRQV�� ����SHU� FHQW�ZHUH� YLFWLPV�RI� VHYHUH� VWUHVV�� VR� WKRVH�DUH�SODLQO\�QRW� WKH� UHDVRQV�ZK\����SHU�FHQW�KDG�1HDU�'HDWK�([SHULHQFHV�DQG����SHU�FHQW�GLGQ
W��,I� WKH\�KDG�EHHQ�WULJJHUHG�E\�DQ\�RQH�RI�WKRVH�WKLQJV�� HYHU\RQH� ZRXOG� KDYH� KDG� 1HDU�'HDWK� ([SHULHQFHV� �9DQ�/RPPHO�������
6LPLODUO\� <YRQQH� .DVRQ�� D� &DQDGLDQ� SV\FKLDWULVW�� KDV� IRXQG� LQ� KHU�FOLQLFDO�SUDFWLFH�SHRSOH�ZKR�DUH�QRW�FORVH�WR�G\LQJ�UHSRUWLQJ�QHDU�GHDWK�OLNH�H[SHULHQFHV��WKHVH�LQFOXGHG�SHRSOH�ZKR�WKRXJKW�WKH\�ZHUH�DERXW�WR�GLH�DQG�SHRSOH�ZKR�ZHUH�PHGLWDWLQJ��.DVRQ�����������
:LWKRXW� GRXEW�� WKH� QHDU� GHDWK� H[SHULHQFH� WRJHWKHU� ZLWK� WKH� 2XW� RI�%RG\� ([SHULHQFH� DQG� ZLWK� RWKHU� REMHFWLYH� HYLGHQFH� RI� WKH� SV\FKLF�SKHQRPHQD�SUHVHQWHG�LQ�WKLV�ZRUN��FRQVWLWXWH�D�PRVW�SRZHUIXO�REMHFWLYH�DUJXPHQW�IRU�WKH�DIWHUOLIH��



�������6FLHQFH�DQG�DSSDULWLRQV

/LNH� WKH� $QFLHQW� *UHHNV� ,� KDG� GHVLJQHG� D� SV\FKRPDQWHXP�� WR� ZKLFK� SHRSOH�FRXOG� FRPH� WR� FRQVXOW� ZLWK� WKH� VSLULWV� RI� WKH� GHFHDVHG�� ,W� ZDV� FOHDU� WKDW� JLYHQ�SURSHU� SUHSDUDWLRQ�� SHRSOH� FRXOG� VHH� DSSDULWLRQV RI� GHSDUWHG� ORYHG� RQHV����LQVWHDG� RI� WHOOLQJ� D� WKHUDSLVW� KRZ� WKH\� IHHO� DERXW� ORVLQJ�D�VSRXVH�RU�FKLOG� WKH\�FRXOG�WDON�WR�WKH�ORYHG�RQH�GLUHFWO\�
 5D\PRQG�0RRG\
6HHLQJ� DQ� DSSDULWLRQ²D� IRUP� RI� D� SHUVRQ� QRW� SK\VLFDOO\� SUHVHQW²LV�FRQVLVWHQW� ZLWK� WKH� DUJXPHQW� WKDW� ZH� DOO� VXUYLYH� SK\VLFDO� GHDWK��2EMHFWLYH� HYLGHQFH� IRU� DSSDULWLRQV LV� E\� ZD\� RI� FDVH� VWXGLHV� DQG�ODERUDWRU\�LQGXFHG�DSSDULWLRQV�
$�YHU\�FRPPRQ�SKHQRPHQRQ
$SSDULWLRQV� DUH� D� UHFXUULQJ� WKHPH� LQ� WKH� OLWHUDWXUH� DQG� IRONORUH� RI� DOO�FRXQWULHV�DQG�RYHU�DOO�RI�UHFRUGHG�KLVWRU\��7KH\�KDYH�EHHQ�VFLHQWLILFDOO\�VWXGLHG� VLQFH� DW� OHDVW� ����� DQG� WKH� UHVXOWV� KDYH� FRQVLVWHQWO\� VKRZHG�WKHP�WR�EH�YHU\�ZLGHO\�H[SHULHQFHG �&XUULH����������%D\OHVV�����������
7KH� ILUVW� V\VWHPDWLF� LQTXLU\� LQWR� DSSDULWLRQV ZDV� LQVWLWXWHG� E\� WKH�(QJOLVK� 6RFLHW\� IRU� 3V\FKLFDO� 5HVHDUFK� LQ� ������ 7KH� UHVXOW� ZDV�HPERGLHG�LQ�3KDQWDVPV�RI�WKH�/LYLQJ�E\�0\HUV��3RGPRUH�DQG�*XUQH\��$ IXUWKHU�� IDU� PRUH� GHWDLOHG� LQWHUQDWLRQDO� VWXG\�� ZDV� FRPPHQFHG� LQ������� 7KLUW\�WZR� WKRXVDQG� FDVHV� RI� VLJKWLQJV� RI� DSSDULWLRQV� ZHUH�UHFHLYHG�� ������� LQ� (QJOLVK�� 7KH� UHSRUW� SXEOLVKHG� LQ� ����� ILOOV� DOPRVW�WKH� ZKROH� RI� 9ROXPH� ;� RI� WKH� 6RFLHW\� IRU� 3V\FKLFDO� 5HVHDUFK�3URFHHGLQJV��
)XUWKHU� VWXGLHV� E\� WKH� $PHULFDQ� 6RFLHW\� IRU� 3V\FKLFDO� 5HVHDUFK>KWWS���ZZZ�DVSU�FRP�@� DQG� E\� WKH� )UHQFK� UHVHDUFKHU� &DPLOOH�)ODPPDULRQ� ZKR� FRPSLOHG� WKRXVDQGV� RI� FDVHV� LQ� KLV� ERRNV� 7KH�8QNQRZQ ������ +DUSHU� DQG� %URWKHUV� /RQGRQ� DQG� 1HZ� <RUN� DQG�'HDWK� DQG� ,WV 0\VWHU\ ������� DOVR� IRXQG� WKDW� DIWHU� GHDWK�FRPPXQLFDWLRQV�ZHUH�D�YHU\�ZLGHO\�H[SHULHQFHG�SKHQRPHQRQ�



���
,Q� ����� 8QLYHUVLW\� RI� &KLFDJR� VRFLRORJLVW� DVNHG� D� VDPSOH� RI� ������$PHULFDQV�LI�WKH\�KDG�HYHU�IHOW�WKH\�KDG�FRQWDFW�ZLWK�VRPHRQH�ZKR�KDG�GLHG��7ZHQW\�VHYHQ�SHU�FHQW�DQVZHUHG�WKDW�WKH\�KDG��*UHHQOH\��������$�VLPLODU� VXUYH\� LQ� ,FHODQG� �+DUDOGVVRQ�HW� DO������� IRXQG� WKDW� WKLUW\�RQH�SHU�FHQW�VDLG�\HV��
'U�:�'��5HHV��D�%ULWLVK�SK\VLFLDQ�IRXQG�WKDW�RI�D�VDPSOH�RI�ZLGRZV�LQ�:DOHV�� IRUW\� VHYHQ� SHU� FHQW� KDG� H[SHULHQFHV²RIWHQ� UHSHDWHGO\� RYHU� D�QXPEHU�RI�\HDUV²WKDW�FRQYLQFHG�WKHP�WKDW�WKHLU�GHDG�VSRXVHV�KDG�EHHQ�LQ�FRQWDFW�ZLWK�WKHP��5HHV���������������$Q�HDUOLHU�%ULWLVK�H[SHULPHQW�E\�'U�3��0DUULV��������KDG�IRXQG�D�ILJXUH�RI�ILIW\�SHU�FHQW�
7KLV� VWXG\� ZDV� UHSHDWHG� LQ� &DQDGD� E\�'U� (DUO�'XQQ� ���������������ZKR�DOVR�IRXQG�WKDW�ILIW\�SHU�FHQW�RI�ZLGRZV�DQG�ZLGRZHUV�KDG�FRQWDFW�H[SHULHQFHV��0DQ\� RI� WKHVH� SHRSOH� KDG� WKRXJKW� WKDW� WKH\�ZHUH� 
JRLQJ�FUD]\
� DQG� KDG� QRW� SUHYLRXVO\� WROG�DQ\RQH�RI� WKHLU�H[SHULHQFHV�DV� WKH\�H[SHFWHG�WR�EH�ULGLFXOHG�
&KLOGUHQ�ZKR�GLH�XVXDOO\�PDNH�FRQWDFW
6HYHUDO� VWXGLHV� KDYH� IRXQG� WKDW� D� YHU\� KLJK� SURSRUWLRQ� RI� SDUHQWV� RI�FKLOGUHQ�ZKR�GLH� FDQ� H[SHFW� WR� VHH�RU�KHDU� WKHP�DQG�H[SHULHQFH�JUHDW�FRQVRODWLRQ�ZLWKLQ�D�IHZ�PRQWKV�RI�WKH�FKLOG
V�GHDWK��'U�0HOYLQ�0RUVH��D�SHGLDWULFLDQ�ZKR�KDV�GRQH�H[WHQVLYH�VWXGLHV�RI�GHDWK�DQG�G\LQJ��FODLPV�WKDW� WKH\�DUH�VR�FRPPRQ�WKDW�LW�LV�UDUH�IRU�VRPHRQH�WR�ORVH�D�SDUHQW�RU�FKLOG� DQG� QRW� VHH� WKHP� DJDLQ� LQ� D� GHDWK�UHODWHG� YLVLRQ� �0RUVH� �����������
1RW�KDOOXFLQDWLRQV
7KHUH� DUH� PDQ\� UHDVRQV� ZK\� WKHVH� DSSDULWLRQV FDQQRW� EH� UHJDUGHG� DV�KDOOXFLQDWLRQV��ZLVK�IXOILOOPHQW�RU�WKH�SURGXFW�RI�WKH�XQFRQVFLRXV�PLQG�



������7KH�QRUPDOLW\�RI�WKH�ZLWQHVVHV�
,Q�PRVW� RI� WKHVH� FDVHV� WKH� SHUVRQ�ZDV� LQ� D� SHUIHFWO\� RUGLQDU\� VWDWH� RI�PLQG�� IUHH� IURP� VKRFN� VWUHVV� RU� HODWLRQ�� $OVR� WKH� H[SHULHQFHV� ZHUH�WRWDOO\� XQH[SHFWHG� DQG� WRRN� SODFH� LQ� IDPLOLDU� VXUURXQGLQJV��1RU�ZHUH�WKH� ZLWQHVVHV� PHGLXPLVWLF� RU� WHOHSDWKLF²LW� ZDV� UDUH� IRU� ZLWQHVVHV� WR�VWDWH�WKDW�WKH\�KDG�PRUH�WKDQ�RQH�RU�WZR�VXFK�H[SHULHQFHV LQ�D�OLIHWLPH��7\UUHOO� ������ ����� ,Q� PDQ\� FDVHV� WKH� ZLWQHVVHV� ZHUH� VFLHQWLILFDOO\�WUDLQHG�SHRSOH�RI�KLJK�FUHGLELOLW\�
���2EMHFWLYH�SKHQRPHQD�
7KH� DSSHDUDQFH� RI� DQ� DSSDULWLRQ� RIWHQ� LQYROYHV� WDQJLEOH� SK\VLFDO�SKHQRPHQD� VXFK� DV� WKH�PRYHPHQW� RU� EUHDNDJH� RI� REMHFWV� DQG� VRXQGV�VXFK� DV� IRRWVWHSV� WKDW� KDYH� EHHQ� UHFRUGHG� RQ� WDSH�� $SSDULWLRQV� KDYH�EHHQ� REVHUYHG� WR� FDVW� D� VKDGRZ�� EH� UHIOHFWHG� LQ� D� PLUURU�� RYHUWXUQ�IXUQLWXUH�� OHDYH� D� VFHQW�� DVN� IRU� D� OLIW�� LQ� VKRUW�� GHPRQVWUDWH� DOO� WKH�TXDOLWLHV�RI�D�UHDO�HQWLW\�
,Q� VRPH� FDVHV� WKH� DSSDULWLRQV HYHQ� OHDYH� EHKLQG� VDPSOHV� RI� WKHLU�KDQGZULWLQJ��(OLVDEHWK�.�EOHU�5RVV��D�JLIWHG�GRFWRU�ZKR�SLRQHHUHG�WKH�VWXG\�RI�GHDWK�DQG�G\LQJ��FODLPV�WKDW�D�IRUPHU�SDWLHQW�RI�KHUV�DSSHDUHG�WR�KHU�ZKHQ�VKH�ZDV�WKLQNLQJ�RI�JLYLQJ�XS�KHU�ZRUN��7KH�ZRPDQ��0UV��6FKZDUW]�� JRW� LQWR� D� OLIW� ZLWK� KHU� DQG� DFFRPSDQLHG� KHU� WR� KHU� RIILFH�ZKHUH�VKH�WROG�KHU�QRW�WR�JLYH�XS�KHU�ZRUN�RQ�GHDWK�DQG�G\LQJ��.�EOHU�5RVV� WKRXJKW� WKDW� VKH�PXVW�EH�KDOOXFLQDWLQJ�EHFDXVH� WKH�ZRPDQ��0UV��6FKZDUW]��KDG�GLHG�WHQ�PRQWKV�HDUOLHU��%XW�ZKHQ�VKH�DVNHG�KHU�WR�ZULWH�GDWH� DQG� VLJQ� D� QRWH� WKH� ZRPDQ� GLG� VR� EHIRUH� GLVDSSHDULQJ� �.�EOHU�5RVV�������������
���6HHQ�E\�PRUH�WKDQ�RQH�SHUVRQ
0DQ\�RI� WKH� UHFRUGHG�FDVHV�KDYH�EHHQ�VHHQ�E\�PRUH� WKDQ�RQH�SHUVRQ��)RU� H[DPSOH� LQ� D� FDVH� LQYHVWLJDWHG� E\� WKH� 6RFLHW\� IRU� 3V\FKLFDO�5HVHDUFK��QLQH�SHRSOH�UHVLGHQW�LQ�D�KRXVH�LQ�5DPVEXU\��(QJODQG�VDZ�WKH�



���DSSDULWLRQ� RI� D� PDQ� ZKR� KDG� GLHG� WHQ� PRQWKV� SUHYLRXVO\�� ERWK�VHSDUDWHO\�DQG�DV�D�JURXS��IURP�)HEUXDU\�XQWLO�$SULO��+H�LQYDULDEO\�ZDV�VHHQ� EHVLGH� KLV� G\LQJ� ZLGRZ
V� EHGVLGH� ZLWK� KLV� KDQG� SODFHG� RQ� KHU�IRUHKHDG�DQG�ZDV�YLVLEOH�IRU�XS�WR�KDOI�DQ�KRXU�DW�D�WLPH��+RO]HU��������������
3URIHVVRU�+DUW� LQ�KLV�ERRN�7KH�(QLJPD�RI�6XUYLYDO �������FODLPV�WKDW�EHWZHHQ� RQH� WKLUG� DQG� WZR� WKLUGV� RI� DOO� DSSDULWLRQV DUH� VHHQ� E\�PRUH�WKDQ� RQH� SHUVRQ�� DQG� DUH� VHHQ� GLIIHUHQWO\� E\�HDFK�YLHZHU�DFFRUGLQJ� WR�WKH�FRUUHFW�SHUVSHFWLYH�
���&RQYH\LQJ�LQIRUPDWLRQ�QRW�NQRZQ�WR�WKH�REVHUYHU
,Q� PDQ\� FDVHV� WKH� SHUVRQ� ZKR� DSSHDUV� FRQYH\V� WR� WKH� REVHUYHU�LQIRUPDWLRQ� DERXW� KRZ� WKH\� GLHG�� WKHLU� SODFH� RI� EXULDO� RU� RWKHU�LQIRUPDWLRQ�QRW�NQRZQ�WR�WKH�REVHUYHU��,Q�RQH�IDPRXV�FDVH�DFFHSWHG�E\�WKH� $PHULFDQ� &RXUWV²WKH� &KDIILQ� :LOO� FDVH²D� IDWKHU� ZKR� KDG� GLHG�DSSHDUHG�DQG�WDONHG�WR�RQH�RI�KLV�VRQV�DQG�JDYH�KLP�GHWDLOV�RI�KRZ�WR�ILQG�KLV�ZLOO��
,Q� VRPH� FDVHV� SHRSOH� DSSHDU� DSSDUHQWO\� ZLWK� WKH� H[SUHVV� SXUSRVH� RI�VDYLQJ� ORYHG� RQHV� IURP�GDQJHU��7KLV� KDSSHQHG� WR�(ODLQH�:RUUHOO�ZKR�OLYHG�ZLWK�KHU�KXVEDQG�+DO�RQ�WKH�WRS�IORRU�RI�DQ�DSDUWPHQW�EXLOGLQJ�LQ�2VNDORRVD��,RZD��2QH�GD\�VKH�VDZ�D�\RXQJ�PDQ�LQ�KHU�KDOOZD\�ZKR�OHG�KHU�GRZQVWDLUV� LQWR� WKH�DSDUWPHQW�RI�D�\RXQJ�ZLGRZ�ZKRP�VKH�EDUHO\�NQHZ�� 6KH� IRXQG� WKH� \RXQJ� ZRPDQ� FROODSVHG� RQ� D� EHG� DIWHU� KDYLQJ�VODVKHG�KHU�ZULVWV��$IWHU�VKH�UHFRYHUHG��WKH�\RXQJ�ZRPDQ�VKRZHG�KHU�D�SKRWRJUDSK�RI�KHU�ODWH�KXVEDQG��(ODLQH�UHFRJQL]HG�LW�LPPHGLDWHO\�DV�WKH�\RXQJ�PDQ�ZKR�KDG�OHG�KHU�GRZQVWDLUV�DQG�LQWR�WKH�DSDUWPHQW��+RO]HU����������������
$SSDULWLRQV�DW�WKH�WLPH�RI�GHDWK
$� YHU\� ODUJH� QXPEHU� RI� DSSDULWLRQ� FDVHV� LQYROYH� D� SHUVRQ� ZKR� KDV�UHFHQWO\�GLHG�DSSHDULQJ�WR�RQH�RU�PRUH�ORYHG�RQHV�WR�DQQRXQFH�WKH�IDFW�



���RI� WKHLU� GHDWK�� ,Q�PDQ\� VXFK� FDVHV� WKH�GHDWK�ZDV�XQH[SHFWHG�DQG�ZDV�ODWHU� FRQILUPHG� WR� KDYH� RFFXUUHG� LPPHGLDWHO\� EHIRUH� WKH� DSSDULWLRQ��6HYHUDO� GRFXPHQWHG� DQG� FRQILUPHG� H[DPSOHV� IURP� YDULRXV� VWXGLHV�LQFOXGH�
� WKH� FDVH� RI� 6HFRQG� /LHXWHQDQW� /HVOLH� 3R\QWHU� ZKR� ZDV� NLOOHG� LQ�DFWLRQ�� $W� �SP� RQ� WKH� HYHQLQJ� RI� KLV� GHDWK� KH� DSSHDUHG� WR� KLV�VLVWHU� LQ�(QJODQG��ZDONHG� LQWR�KHU�EHGURRP��EHQW�RYHU�DQG�NLVVHG�KHU� DQG� WKHQ�� VPLOLQJ� KDSSLO\�� IDGHG� IURP� YLHZ�� ,W� ZDV� QRW� XQWLO�WZR�ZHHNV�ODWHU�WKDW�WKH�IDPLO\�UHFHLYHG�D�WHOHJUDP�LQIRUPLQJ�WKHP�RI�KLV�GHDWK�HDUOLHU�LQ�WKH�GD\�RQ�WKH�VDPH�GDWH���0F.HQ]LH ���������������
� WKH�FDVH�RI�0UV��3DFTXHW�ZKRVH�EURWKHU�(GPXQG�DSSHDUHG�WR�KHU�VL[�KRXUV�DIWHU�KH�KDG�GURZQHG�DW�VHD�DQG�DFWHG�RXW� �KRZ�KH�KDG�EHHQ� FDXJKW� DURXQG� WKH� OHJV� E\� D� URSH� DQG� GUDJJHG� RYHUERDUG��&LWHG�LQ�5RJR�������������
�� � WKH�FDVH�RI�0UV��*ODG\V�:DWVRQ�ZKR�ZDV�DZDNHQHG�IURP�D�GHHS�VOHHS� E\� VRPHRQH� FDOOLQJ� KHU� QDPH�� 2Q� ZDNLQJ� VKH� VDZ� KHU�SDWHUQDO� JUDQGIDWKHU� ZKR� WROG� KHU� 
'RQ
W� EH� IULJKWHQHG�� ,W
V� RQO\�PH�� ,
YH� MXVW� GLHG�
� :KHQ� VKH� ZRNH� KHU� KXVEDQG� KH� UHIXVHG� WR�EHOLHYH� LW� DQG� WHOHSKRQHG� WKH� IDPLO\� KRPH� RQO\� WR� OHDUQ� WKDW� WKH�JUDQGIDWKHU� KDG� GLHG� XQH[SHFWHGO\� D� IHZ� PLQXWHV� EHIRUH��6SUDJJHWW��������������

'HDWK�FRPSDFWV
$FFRUGLQJ�WR�%HQQHWW�������������DERXW�RQH�LQ�WZHQW\�RI�WKH�FDVHV�RQ�WKH�ILOHV�RI� WKH�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK�LQYROYH 
GHDWK�FRPSDFWV
�ZKHUH� WZR� SHRSOH� SURPLVH� WKDW� ZKRHYHU� GLHV� ILUVW� ZLOO� HQGHDYRU� WR�DSSHDU� WR� WKH� RWKHU�� )URP� WKH� HYLGHQFH� D� ODUJH� QXPEHU� RI� WKHVH�DJUHHPHQWV�KDYH�EHHQ�IXOILOOHG�LQFOXGLQJ�
� WKH�FDVH�RI�/RUG�%URXJKDP��DQ�(QJOLVK�SHHU��ZKR�ZDV�WUDYHOLQJ�LQ6ZHGHQ��+H� VXGGHQO\� VDZ� DQ� DSSDULWLRQ� RI� D� XQLYHUVLW\� IULHQG� KH�



��� KDG�QRW�VHHQ�RU�WKRXJKW�DERXW�IRU�\HDUV��/DWHU�KH�UHFHLYHG�D�OHWWHU�FRQILUPLQJ�WKDW�WKH�IULHQG�KDG�GLHG�LQ�,QGLD�DW�WKH�H[DFW�WLPH�RI�WKH�DSSDULWLRQ��:KLOH�DW�XQLYHUVLW\�WKH�WZR�KDG�RIWHQ�VSHFXODWHG�RQ�WKH�TXHVWLRQ� RI� VXUYLYDO� DQG� KDG� GUDZQ� XS� DQ� DJUHHPHQW� ZULWWHQ� LQ�WKHLU� EORRG� WKDW�ZKLFKHYHU� RI� WKH� WZR�GLHG� ILUVW�ZRXOG� DSSHDU� WR�WKH�RWKHU���&LWHG�LQ�-RKQVRQ���������������
� 0UV��$UWKXU�%HOODP\�RI�%ULVWRO�ZKR�PDGH�D�VLPLODU�DJUHHPHQW�ZLWK�D�VFKRRO�IULHQG�ZKRP�VKH�KDG�QRW�VHHQ�IRU�\HDUV��$�QLJKW�DIWHU�WKH�IULHQG
V� GHDWK� D� ODG\�ZDV� VHHQ� E\�0U��%HOODP\� VLWWLQJ� RQ� WKH� EHG�EHVLGH�KLV�VOHHSLQJ�ZLIH��+H�ODWHU�LGHQWLILHG�KHU�IURP�D�SKRWRJUDSK�DV�WKH�VDPH�IULHQG��%HQQHWW����������������

/DERUDWRU\�LQGXFHG�DSSDULWLRQV
'U�5D\PRQG�0RRG\��ZKR�EHFDPH�IDPRXV�IRU�KLV�SLRQHHULQJ�VWXGLHV�RI�1HDU�'HDWK� ([SHULHQFHV�� ZRUNHG� RQ� ZD\V� RI� LQGXFLQJ� IDFLOLWDWHG�DSSDULWLRQV� LQ�D�FRQWUROOHG� VHWWLQJ��+H� WRRN�DV�KLV�PRGHO�FODVVLF�ZRUNV�IURP� $QFLHQW� *UHHFH� ZKLFK� VXJJHVWHG� WKDW� ZKHQ� SHRSOH� ZLVKHG� WR�FRQWDFW� D� GHFHDVHG� ORYHG� RQH� WKH\� FRQVXOWHG� ZLWK� DQ� 
RUDFOH
� DW� D�SV\FKRPDQWHXP�� 7KLV� LV� D� VSHFLDOO\� EXLOW� ODERUDWRU\� ZKLFK� FUHDWHV� D�VSHFLDO� DWPRVSKHUH� WR� KHOS� D� SHUVRQ� VHQG� RXW� WHOHSDWKLF�PHVVDJHV�� RU�YLEUDWLRQV� WR�WKH�VHOHFWHG�UHFLSLHQW�LQ�WKH�DIWHUOLIH�
0RRG\� KDV� UHFRQVWUXFWHG� WKH� µRUDFOH¶� SURFHVV� ZLWK� DVWRQLVKLQJ�UHVXOWV²����RI�KLV�FOLHQWV�ZKR�JR�WKURXJK�D�IXOO�GD\�RI�SUHSDUDWLRQ�GR�PDNH� FRQWDFW�ZLWK� D� GHFHDVHG� ORYHG� RQH²EXW� QRW� QHFHVVDULO\� WKH�RQH�WKDW� WKH\�DUH�VHHNLQJ�WR�PHHW��,Q�PRVW�FDVHV�WKLV�RFFXUV�LQ�KLV�VSHFLDOO\�EXLOG�SV\FKRPDQWHXP�EXW�LQ�����RI�FDVHV�LW�KDSSHQV�ODWHU�LQ�WKHLU�RZQ�KRPHV²RIWHQ�WKH�FOLHQW�ZDNHV�XS�DQG�VHHV�WKH�DSSDULWLRQ�DW�WKH�IRRW�RI�WKH�EHG��0RRG\�����������
7KH� SV\FKRPDQWHXP� SKHQRPHQRQ� LV� VWLOO� LQ� WKH� HDUO\� VWDJHV� EXW� LV�VSUHDGLQJ� VWHDGLO\� LQ� WKH� 8QLWHG� 6WDWHV�� 3HRSOH� DUH� EHLQJ� WUDLQHG� WR�EHFRPH�SV\FKRPDQWHXP�IDFLOLWDWRUV��2QH�RI�WKH PRVW�H[FLWLQJ�DVSHFWV�RI�



���WKLV�LV�WKH�RSSRUWXQLW\�WR�FRQWLQXH�WR�REMHFWLI\�WKH�UHVXOWV��$FFRUGLQJ�WR�'LDQQH� $UFDQJHO�� DQ� DVVRFLDWH� RI� 'U� 0RRG\�� LQ� VRPH� FDVHV� ZKHQ�FRQWDFW� LV� PDGH� WKH� SHUVRQ� VHHNLQJ� FRQWDFW� LV� JLYHQ� LQIRUPDWLRQ� WKDW�WKH\� GLG� QRW� SUHYLRXVO\� NQRZ� �$UFDQJHO� ������� 7KH� SRWHQWLDO� LV�HQRUPRXV�DQG�WKH�SURFHVV�LV�EHLQJ�UHILQHG�DOO�WKH�WLPH�
$OO�RI�0RRG\
V�FOLHQWV�LQVLVW�WKDW�WKLV�FRQWDFW�LV�QRW�KDOOXFLQDWLRQ²WKHUH�LV�FOHDU�WZR�ZD\�FRPPXQLFDWLRQ��LQ�VRPH�FDVHV�SK\VLFDO�WRXFK��0RRG\�KLPVHOI�H[SUHVVHV DPD]HPHQW�WKDW�

,W�EHFDPH�FOHDU�WKDW�WKH�YLVLRQDU\�UHXQLRQV�ZHUH�EHLQJ�H[SHULHQFHG�DV�UHDO� HYHQWV�� QRW� IDQWDVLHV� RU� GUHDPV��6R� IDU�DOPRVW�DOO�RI� WKH�VXEMHFWV�KDYH�DVVHUWHG�WKDW�WKHLU�HQFRXQWHUV�ZHUH�FRPSOHWHO\�UHDO�DQG�WKDW�WKH\�KDG� DFWXDOO\� EHHQ� LQ� WKH� OLYLQJ� SUHVHQFH� RI� ORYHG� RQHV� ORVW� WR� GHDWK��0RRG\�����������
+H�DOVR�QRWHV�WKDW�DOO�WKH�LQGLFDWLRQV�DUH�WKDW�WKH�SHUVRQ�LV�H[SHULHQFLQJ�D�SDUDQRUPDO�HYHQW�ZKLFK��OLNH�WKH�1HDU�'HDWK�([SHULHQFH��FKDQJHV�WKH�VXEMHFW
V� RXWORRN� RQ� OLIH� DQG� OHDGV� WKHP� WR� EHFRPH� 
NLQGHU�� PRUH�XQGHUVWDQGLQJ�DQG�OHVV�DIUDLG�RI�GHDWK
��0RRG\�����������
0RRG\� JLYHV� IXOO� LQVWUXFWLRQV� RQ� KRZ� WR� FUHDWH� \RXU� RZQ�SV\FKRPDQWHXP�LQ�KLV�ERRN�9LVLRQDU\�(QFRXQWHUV�ZLWK�'HSDUWHG�/RYHG�2QHV ������%DOODQWLQH�%RRNV�1HZ�<RUN�E\�5D\PRQG�0RRG\�ZLWK�3DXO�3HUU\���,QVLJKWV�IURP�DQ�H[SHULHQFHU��$SULO�9DZWHU��FDQ�EH�JDLQHG�RQ�KHU��3V\FKRPDQWHXP�SDJH��>KWWS���ZZZ�SV\FKRPDQWHXP�FRP�DQJHOSKRWRV�LQGH[�KWP@



�������'HDWKEHG�9LVLRQV

$�QHZ�LGHD�LV�ILUVW�FRQGHPQHG�DV�ULGLFXORXV�DQG�WKHQ�GLVPLVVHG�DV�WULYLDO��XQWLO�ILQDOO\��LW�EHFRPHV�ZKDW�HYHU\ERG\�NQRZV�
 :LOOLDP�-DPHV
$OO� WKURXJK� WKLV�FHQWXU\� WKHUH�KDYH�EHHQ�ERRNV�SXEOLVKHG�GHWDLOLQJ� WKH�REVHUYDWLRQV�PDGH�E\�GRFWRUV DQG�QXUVHV�RI�G\LQJ�SDWLHQWV��

$OWKRXJK� GHDWKEHG� YLVLRQV� FDQ� EH� IRXQG� LQ� WKH�OLWHUDWXUH� DQG� ORUH� RI� DOO� DJHV�� WKH\� ZHUH� UDUHO\�PHQWLRQHG� LQ� WKH� VFLHQWLILF� OLWHUDWXUH� XQWLO� WKH� ODWH�����
V�� ZKHQ� WKH\� ZHUH� VWXGLHG� E\� 6LU� :LOOLDP�%DUUHWW��D�SURIHVVRU�RI�SK\VLFV�DW� WKH�5R\DO�&ROOHJH�RI�6FLHQFH��LQ�'XEOLQ�
+H� EHFDPH� LQWHUHVWHG� LQ� WKH� WRSLF� ZKHQ� KLV� ZLIH��ZKR� ZDV� DQ� REVWHWULFDO� VXUJHRQ�� DUULYHG� KRPH� RQH�QLJKW�DQG�WROG�KLP�DERXW�D�ZRPDQ�ZKR�KDG�GLHG�DW�WKH�KRVSLWDO�WKDW�GD\�IURP� D� KHPRUUKDJH� DIWHU� JLYLQJ� ELUWK�� -XVW� EHIRUH� VKH� KDG� GLHG� WKH�ZRPDQ�� 'RULV�� VDW� XS� DQG� EHFRPH� YHU\� H[FLWHG� DERXW� VHHLQJ� D�ZRQGHUIXO� ODQGVFDSH�DQG�VDLG�WKDW�KHU�IDWKHU�KDG�FRPH�WR�HVFRUW�KHU�WR�WKH�RWKHU�VLGH�

:KDW�ZDV�PRVW� DPD]LQJ� WR� WKH� %DUUHWWV�ZDV� WKH� IDFW� WKDW� WKH�ZRPDQ�VXGGHQO\� H[SUHVVHG� VXUSULVH� WR� VHH� KHU� VLVWHU��9LGD��ZLWK� KHU� IDWKHU�� ,W�VHHPV�WKDW�WKH�VLVWHU�RI�'RULV��9LGD��KDG�GLHG�RQO\�WKUHH�ZHHNV�HDUOLHU�6LQFH� 'RULV� KDG� EHHQ� VR� LOO�� WKH� GHDWK� RI� KHU� EHORYHG� VLVWHU� KDG� EHHQ�NHSW� D� VHFUHW� IURP� KHU� 7KLV� VWRU\� LQVSLUHG� %DUUHWW� WR� XQGHUWDNH� D�V\VWHPDWLF� VWXG\�RI�GHDWKEHG�YLVLRQV� +LV�ZDV�WKH�ILUVW�VFLHQWLILF�VWXG\�WR�FRQFOXGH�WKDW�WKH�PLQG�RI�WKH�G\LQJ�SDWLHQW�LV�RIWHQ�FOHDU�DQG�UDWLRQDO��+H� DOVR� UHSRUWHG� D� QXPEHU� RI� FDVHV� LQ� ZKLFK� PHGLFDO� SHUVRQQHO� RU�UHODWLYHV�SUHVHQW�VKDUHG�WKH�G\LQJ�SDWLHQW
V�YLVLRQ�



���+LV�ERRN��SXEOLVKHG�LQ������ZDV�FDOOHG�'HDWKEHG�9LVLRQV��,Q�LW�KH�QRWHG�WKDW�
��PDQ\�WLPHV�DW�WKH�PRPHQW�RI�GHDWK�SHRSOH�ZRXOG�VHH�D�IULHQG�RU�UHODWLYH�DW�WKHLU�EHGVLGH�ZKRP�WKH\�WKRXJKW�ZDV�VWLOO�OLYLQJ
��LQ�DOO�FDVHV�ZKHQ LW�ZDV�FKHFNHG�RXW��WKH�SHUVRQ�WKH\�VDZ�KDG�GLHG�EHIRUH�WKHP�ZLWKRXW�WKHLU�NQRZOHGJH
��G\LQJ�FKLOGUHQ�RIWHQ�H[SUHVVHG�VXUSULVH�WKDW�WKH�DQJHOV�WKH\�VDZ�ZDLWLQJ�IRU�WKHP�GLGQ
W�KDYH�ZLQJV�
,Q�WKH�����V�'U�.DUOLV�2VLV�RI�WKH�$PHULFDQ�6RFLHW\�IRU�3V\FKLFDO5HVHDUFK�GLG�D�SLORW�VWXG\�RI�GHDWKEHG�YLVLRQV�WKDW�FRQILUPHG�WKH�ILQGLQJV�RI�%DUUHWW�DQG�ZDV�ODWHU�YHULILHG�DFURVV�VHYHUDO�GLIIHUHQW�FXOWXUHV��+LV�ILQGLQJ�ZHUH�
��WKH�PRVW�FRPPRQ�W\SH�RI�YLVLRQ�ZDV�RI�SHRSOH�ZKR�KDG�GLHG�EHIRUH���WKHP��EHGVLGH�YLVLRQV�ZHUH�XVXDOO\�RI�VKRUW�GXUDWLRQ��ILYH�PLQXWHV�RU�OHVV� WKH�G\LQJ�SDWLHQWV�VWDWHG�WKDW� WKH�YLVLWRU�KDG�FRPH�IRU� WKH�SXUSRVH�RI�WDNLQJ�WKHP�DZD\� EHOLHI�LQ�WKH�DIWHU�OLIH�KDV�QR�VLJQLILFDQFH�RQ�WKH�IUHTXHQF\�RU�WKH�NLQG�RI�DSSDULWLRQ�VHHQ� WKH� PDMRULW\� RI� SDWLHQWV� LQ� WKH� VWXG\� KDG� QRW� UHFHLYHG� GUXJV� ZKLFK�FRXOG�FDXVH�KDOOXFLQDWLRQV�
,Q������'U�2VLV�DQG�KLV�FROOHDJXH��'U�(UOHQGGXU�+DUDOGVVRQ��SXEOLVKHG�$W� WKH� +RXU� RI� 'HDWK�� 7KLV� ERRN� H[WHQGHG� WKH� RULJLQDO� VWXG\� DQG�LQFOXGHG�UHSRUWV�IURP�RYHU������GRFWRUV DQG�QXUVHV�LQ�,QGLD�DV�ZHOO�DV�WKH� 8QLWHG� 6WDWHV�� ,Q� DOO� LW� UHSRUWHG� RQ� WKH� GHDWKV� RI� PRUH� WKDQ� RQH�KXQGUHG�WKRXVDQG�SHRSOH��7KHVH�VWXGLHV�ZHUH�DOO�IRXQG�WR�FRUUHODWH�ZHOO�ZLWK�WKH�SLRQHHULQJ�ZRUN�GRQH�RYHU�D�SHULRG�RI����\HDUV�DQG�UHSRUWHG�LQ�WKH�VHYHUDO ZRUNV�RI�'U�5REHUW�&URRNDOO�RI�(QJODQG�



���$FFRUGLQJ� WR� WKH� LQIRUPDWLRQ� SURYLGHG� WR� KLP� E\� PHGLFDO� SHUVRQQHO�
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'U�0HOYLQ�0RUVH� FODLPV� WKDW� WKH�)UHQFK� KLVWRULDQ�� 3KLOLSSH�$ULHV�� KDV�GRFXPHQWHG�WKDW�EHIRUH�����$'�WKH�G\LQJ�ZRXOG�WHOO�RI�YLVLRQV�RI�*RG�DQG�RI�VHHLQJ�WKRVH�ZKR�KDG�GLHG�EHIRUH�WKHP��+H�FRPSODLQV�WKDW�WRGD\�SDWLHQWV�ZKR� KDYH� VXFK� YLVLRQV� DUH� WUHDWHG� IRU� 
DQ[LHW\
�ZLWK� QDUFRWLFV�DQG� 9DOLXP�� ERWK� RI� ZKLFK� HUDVH� VKRUW�WHUP� PHPRU\� DQG� SUHYHQW�SDWLHQWV� IURP� UHPHPEHULQJ� DQ\� YLVLRQV WKH\� PLJKW� KDYH� KDG� �0RUVH������������+H�DOVR�FODLPV�WKDW�DERXW�QLQHW\�SHU�FHQW�RI�SHRSOH�ZKR�GLH�LQ� KRVSLWDOV� DUH� 
KHDYLO\� VHGDWHG�� HQGOHVVO\� UHVXVFLWDWHG� DQG�PHGLFDWHG
�DQG� WKDW� GRFWRUV� VHH� GHDWKEHG� YLVLRQV� DV� D� SUREOHP� WR� EH� PHGLFDWHG�DZD\��0RUVH������ �����
,Q� KLV� ERRN� &ORVHU� WR� WKH� /LJKW²/HDUQLQJ� IURP� WKH� 1HDU�'HDWK�([SHULHQFHV� RI� &KLOGUHQ� 0RUVH� SXWV� IRUZDUG� WKH� YLHZ� WKDW� GHDWKEHG�YLVLRQV�DUH�
D�IRUJRWWHQ�DVSHFW�RI�OLIH
V�P\VWHULRXV�SURFHVV
�DQG�WKDW�WKH\�FDQ�KDYH�D�ZRQGHUIXOO\�FRPIRUWLQJ�DQG�KHDOLQJ�HIIHFW�RQ�ERWK�WKH�G\LQJ�SDWLHQW� DQG� WKH� IDPLO\� ������� ����� � +H� UHFRXQWV� VHYHUDO� FDVHV� ZKHUH�G\LQJ� FKLOGUHQ� EHJDQ� WR� VHH� YLVLRQV� RI� WKH� DIWHUOLIH� GXULQJ� WKH� ODVW� IHZ�GD\V�RI� WKHLU� OLYHV��7KH\�GHVFULEHG DPD]LQJ�FRORUV�DQG�EHDXWLIXO�SODFHV�DQG�GHFHDVHG�UHODWLYHV�ZKRP�WKH\�VRPHWLPHV�KDG�QRW�NQRZQ�H[LVWHG�
1RW�KDOOXFLQDWLRQV
'U�2VLV�KLPVHOI�EHJDQ�ZLWK�WKH�VXSSRVLWLRQ�WKDW�WKHVH�H[SHULHQFHV�ZHUH�VLPSOH�KDOOXFLQDWLRQV�FDXVHG�E\�WKH�ELRFKHPLFDO�HIIHFWV�RI�D�G\LQJ�EUDLQ��+RZHYHU�� DIWHU� LQYHVWLJDWLQJ�� KH� EHFDPH� FRQYLQFHG� WKDW� WKHVH�H[SHULHQFHV�ZHUH�VR�H[WUDRUGLQDU\�DQG�VR�FRQYLQFLQJ�WKDW�WKH\�FRXOG�QRW�
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� LQ� RQH� ZHOO� GRFXPHQWHG� FDVH� D� GHDWKEHG� DSSDULWLRQ�ZDV� VHHQ� E\�WKH�G\LQJ�ZRPDQ��+DUULHW� �3HDUVRQ��DQG�WKUHH�UHODWLYHV�ZKR�ZHUH�FDULQJ�IRU�KHU��-RXUQDO�RI�WKH�6RFLHW\�IRU�3V\FKLFDO��5HVHDUFK�)HE����������������
� LQ�DQRWKHU�FDVH�RI�D�\RXQJ�ER\�G\LQJ��WZR�ZLWQHVVHV�LQGHSHQGHQWO\�VDZ� KLV� UHFHQWO\� GHFHDVHG� PRWKHU� DW� WKH� FKLOG
V� EHGVLGH��3URFHHGLQJV� RI� WKH� 6RFLHW\� IRU� 3V\FKLFDO� 5HVHDUFK�� 9ROXPH� ��S������

'HDWKEHG�YLVLRQV�DUH�FRQVLVWHQW�ZLWK�DQG�VXSSRUW�WKH�RWKHU�HYLGHQFH�IRU�DIWHUOLIH�� 2I� WKRVH� ZKR� ZLOO� H[SHULHQFH� FRQVFLRXV� GHDWK�� ILIW\� WR� VL[W\�SHUFHQW�ZLOO�H[SHULHQFH�D�YLVLRQ�RI�WKH�DIWHUOLIH�
7KH�LPSRUWDQFH�RI�GHDWKEHG�YLVLRQV
,Q� KLV� ERRN� 
3DUWLQJ�9LVLRQV
� ������� SHGLDWULFLDQ�0HOYLQ�0RUVH� DUJXHV�WKDW�
� IDPLO\� PHPEHUV� ZKR� NQRZ� DERXW� WKH� YLVLRQV� RI� WKH� G\LQJ� DUH�NQRZQ� WR� VSHQG� PRUH� WLPH� DW� WKH� G\LQJ� SHUVRQ
V� EHGVLGH�� 7KLV�IDFWRU�DOOHYLDWHV�PXFK�RI�WKH�JXLOW�WKH\�PLJKW�IHHO�DIWHU�WKH�GHDWK� VSLULWXDO� YLVLRQV� HPSRZHU� WKH� G\LQJ� SDWLHQWV PDNLQJ� WKHP� UHDOL]H�WKDW�WKH\�KDYH�VRPHWKLQJ�WR�VKDUH�ZLWK�RWKHUV�� VSLULWXDO� YLVLRQV� UHPRYH� DOO� IHDU� RI� G\LQJ� LQ� WKH� SDWLHQW� DQG� DUH�HQRUPRXVO\�KHDOLQJ�WR�WKH�UHODWLYHV� WKH\�FDQ�SUHYHQW�EXUQRXW�RQ�WKH�SDUW�RI�PHGLFDO�SHUVRQQHO� LI� DWWHQGHG� WR� WKH\� FDQ GUDPDWLFDOO\� UHGXFH� ZDVWHIXO� PHGLFDO�SURFHGXUHV�WKDW�DUH�RIWHQ�SDLQIXO�WR�WKH�SDWLHQW��+H�FODLPV�WKDW����



��� ����RI�WKH�$PHULFDQ�KHDOWK�FDUH�GROODU�LV�VSHQW�LQ�WKH�ODVW�IHZ�GD\V�RI� D� SHUVRQ
V� OLIH� DQG� 
PRVW� RI� LW� LV� VSHQW� LQ� LUUDWLRQDO� SURFHGXUHV�WKDW�GR�QRWKLQJ�WR�SURORQJ�OLIH
��0RUVH������������
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+HU�FRQFOXVLRQV�DUH�
� WKDW�VFLHQFH�FDQQRW�H[SODLQ�WKLV�SKHQRPHQD�� GHDWK�EHG�YLVLRQV�KDYH�EHHQ�ZLWK�XV�VLQFH�WKH�EHJLQQLQJ�RI�WLPH� WKHVH�H[SHULHQFHV�SRLQW�WR�DQ�DIWHU�OLIH�H[LVWHQFH�DQG�� ZH�KDYH�DQ�DZIXO�ORW�WR�OHDUQ�IURP�WKHP�

,QWHUQHW�5HIHUHQFHV
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�������7KH�2XLMD�%RDUG

7KH�ERUGHUODQG�EHWZHHQ�WKH�ZRUOGV�RI�WKH�OLYLQJ�DQG�WKH�GHDG�DSSHDUV�WR�EH�D�NLQG�RI�SV\FKLF�MXQJOH�RU�
RXWODZ�WHUULWRU\
��WKURQJHG�ZLWK�YLFLRXV��SV\FKRSDWKLF�SHUVRQDOLWLHV�� ,I� WKH\� FDQ� ILQG� DQG� DWWXQH� WKHPVHOYHV� WR� D� YLFWLP�� WKHLU�GHVWUXFWLYH� QDWXUHV� FDQ� RSHUDWH� ZLWK� HYHQ� OHVV� UHVWUDLQW� WKDQ� WKH\� GLG� ZKLOH�HPERGLHG�
 ,DQ��&XUULH
7KH�2XLMD�ERDUG LV�RQH�RI� WKH�PRVW�ZLGHO\�XVHG�PHWKRGV�RI�
XQWUDLQHG
�VSLULW� FRPPXQLFDWLRQ��7KH�QDPH� LV� WDNHQ� IURP�WKH�)UHQFK�DQG�*HUPDQ�ZRUGV�IRU�\HV�RXL�DQG�MD��,W�FRQVLVWV�RI�D�IODW�ERDUG�ZLWK�WKH�OHWWHUV�RI�WKH�DOSKDEHW��VRPH�QXPEHUV��SXQFWXDWLRQ�PDUNV�DQG�\HV DQG�QR�SULQWHG�RQ�LW��3HRSOH�XVLQJ�LW�SODFH�WKHLU�ILQJHUV�OLJKWO\�RQ�D�SRLQWHU�WKDW��ZLWKRXW�WKH�FRQVFLRXV�NQRZOHGJH�RI�WKH�PHPEHUV�SUHVHQW��PRYHV�WR�VSHOO�RXW�D�VHULHV� RI�PHVVDJHV�� 6DOHV� RI�2XLMD� ERDUGV� LQ� WKH�8QLWHG�6WDWHV�SHDNHG�GXULQJ� :RUOG� :DU� ��� DQG� WKH� WKLUWLHV�� IRUWLHV� DQG� VL[WLHV� ZLWQHVVHG�QDWLRQDO� 2XLMD� FUD]HV� GXULQJ� ZKLFK� WKH� 
0\VWHULRXV� 7DONLQJ� 2UDFOH
�EHFDPH�YHU\�IUHTXHQWO\�XVHG�E\�VWXGHQWV��+XQW�����������
7KH�2XLMD�ERDUG�LV�LQFOXGHG�EHFDXVH�LW�LV�RIWHQ�WKH�ILUVW�PHWKRG�XVHG�E\�DPDWHXUV� WR� WU\� WR� LQYHVWLJDWH�SV\FKLF�SKHQRPHQD��,W� LV�VFLHQWLILF� LQ�WKH�VHQVH� WKDW�SHRSOH� IROORZLQJ� WKH� IRUPXOD�ZLOO�JHW�D�VLPLODU�UHVXOW��6RPH�ZLOO� JHW� LQWHOOLJHQW PHVVDJHV�� ,QWHOOLJHQW� LQ� WKH� VHQVH� WKDW� DQVZHUV� DUH�JLYHQ�WR�VSHFLILF�TXHVWLRQV��'HSHQGLQJ�RQ�ZKR�RU�ZKDW�LV�DQVZHULQJ�RI�FRXUVH�ZLOO�GHSHQG�WKH�TXDOLW\�RI�UHVSRQVHV��
3V\FKLFV� DQG� H[SHULHQFHG� PHGLXPV� EHOLHYH� LQ� WKH� UHDOLW\� RI� VSLULW�FRQWDFW�WKDW� WKH�UHVSRQVHV�WR� WKH�2XLMD�ERDUG�DUH�VRPHWLPHV PDGH�E\�KXPDQ�DQG�QRQ�KXPDQ�HQWLWLHV�RI�GLIIHUHQW�OHYHOV�RI�UHILQHPHQW�EXW�PRVW�RIWHQ�E\�WKH�ORZHVW�HQWLWLHV�ZKR�RSHUDWH�FORVH�WR�RXU�RZQ�
ZDYHOHQJWK
���,I�FRQWDFW� LV�PDGH�ZLWK�D�PRUH�UHILQHG�HQWLW\�� WKH�UHVSRQVH�ZLOO�XVXDOO\�EH�VRSKLVWLFDWHG��,I�WKH�FRQWDFW�LV�PDGH�ZLWK�XQFRXWK��YHU\�ORZO\�SODFHG�HQWLWLHV�� WKHQ� WKH� LQIRUPDWLRQ� LV� XVXDOO\� WKH� VDPH� DV� IURP� D� SHUVRQ� RQ�HDUWK�ZKR� LV� XQFRXWK�� YXOJDU�� VWXSLG�� DUURJDQW� DQG� EODVSKHPHV� IRU� WKH�SXUSRVH� RI� VKRFNLQJ� WKRVH� DURXQG� KLP� RU� KHU�� 3V\FKLF� LQYHVWLJDWRU�



���$UFKLH�5R\�OLNHQV�XVLQJ�D�RXLMD�ERDUG�WR�WKH�SUDFWLFH�RI�SLFNLQJ�XS�WRWDO�VWUDQJHUV�LQ�D�EDU�DQG�LQYLWLQJ�WKHP�KRPH�������������
7KH�PDWHULDOLVW� YLHZ� LV� WKDW� WKH�PHVVDJHV�FRPH� IURP� WKH�DFWLRQ�RI� WKH�VXEFRQVFLRXV� RU� XQFRQVFLRXV� PLQGV� RI� WKH� 
SOD\HUV
²D� IRUP� RI�
DXWRPDWLVP
��)RU�\HDUV� WKH�2XLMD�ERDUG�KDV�EHHQ�VROG� LQ� WR\VKRSV�DQG�JDPH�GHSDUWPHQWV�LQ�WKH�86$�DQG�SHRSOH�KDYH�WHQGHG�WR�XVH�LW�IRU�IXQ�RU� IRU� SHUVRQDO� DGYDQWDJH� VXFK� DV� WU\LQJ� WR� JHW� ZLQQLQJ� QXPEHUV� IRU�JDPEOLQJ�HWF��
%XW� QR� VNHSWLF� KDV� EHHQ� DEOH� WR�H[SODLQ�KRZ�JURXSV�RI�QRUPDO�GHFHQW�SHRSOH� KDYH� HOLFLWHG� KRUULEOH� EODVSKHPLHV�� FXUVHV� DQG� DOO� NLQG� RI�WHUULI\LQJ� WKUHDWV� IURP� WKH�2XLMD�ERDUG� LQ�D�ZD\�WKDW� WKH\�FHUWDLQO\�GLG�QRW�IURP�RWKHU�PHWKRGV�ZKLFK�VXSSRVHGO\�SURMHFWHG�WKH�XQFRQVFLRXV�
6WRNHU� +XQW�� ZKR� UHVHDUFKHG� WKH� HIIHFWV� RI� XVLQJ� WKH� 2XLMD� ERDUG��VXPPDUL]HV�D�FRPPRQ�SDWWHUQ�RI�FRPPXQLFDWLRQ�WKDW�GHYHORSV�EHWZHHQ�XVHUV�RI�WKH�ERDUG�DQG�WKH�
IRUFH
�ZLWK�ZKLFK�WKH\�FRPPXQLFDWH��

7KH�LQYDGHU�IRFXVHV�RQ�WKH�YLFWLP
V�FKDUDFWHU�ZHDNQHVVHV����,I�RQH�LV�YDLQ��DSSHDOV�WR�YDQLW\�DUH�PDGH��
,�QHHG�\RXU�KHOS��
�WKH�VHGXFHU�ZLOO�VD\��
DQG�RQO\�\RX�FDQ�KHOS�PH�
����7KH�HQWLW\�LV�PDOLFLRXV�DQG�GRHV�QRW�KHVLWDWH� WR� OLH��PLVUHSUHVHQW� LWVHOI��XVXDOO\�DV�D�GHFHDVHG�ORYHG�RQH��DQG�IODWWHU��,W
V�EHWWHU�IRU�WKH�LQYDGHU��RI�FRXUVH��LI�WKH�YLFWLP�LV�DORQH��LVRODWHG��H[KDXVWHG�DQG�LOO��+XQW�����������
7KXV��WKH�HQWLW\�ZLOO�HQFRXUDJH�LWV�YLFWLPV�WR�GURS�UHDO�IULHQGV�DQGUHO\� RQO\� RQ� 2XLMD� FRPPXQLFDWLRQ� IRU� FRXQVHO�� DGYLFH� DQG�FRPSDQLRQVKLS�� 7R� WKLV� HQG� LW�ZLOO� UHFRPPHQG�GDQJHURXV� VWXQWV�DQG� ZLOG� DGYHQWXUHV� ZKLOH� GLVFRXUDJLQJ� KHDOWK\� DFWLYLWLHV� DQG�SURSHU�PHGLFDO�FDUH��7KH�YLFWLP�ZLOO�IHHO�DQ�XQFRQWUROODEOH�GHVLUH�WR�XVH�WKH�ERDUG�RU�ZULWH�DXWRPDWLFDOO\�DW�DOO�KRXUV�RI�WKH�GD\�DQG�QLJKW��,I�QHHGV�EH�WKH�LQYDGHU�ZLOO�WHUULI\�LWV�YLFWLP��PDWHULDOL]LQJ�LQ�JKDVWO\� IRUP�� LQGXFLQJ� JURWHVTXH� YLVLRQV�� LQFLWLQJ� SROWHUJHLVW�DFWLYLW\��FDXVLQJ�REMHFWV�WR�DSSHDU�RXW�RI�WKH�EOXH��GHOLYHULQJ�IDOVH�



���RU�WUDJLF�QHZV��OHYLWDWLQJ�REMHFWV��SHUKDSV�OHYLWDWLQJ�WKH�YLFWLP��$OO�WKHVH�WKLQJV�DQG�PRUH�PLJKW�EH�GRQH�QRW�DV�HQGV�LQ�WKHPVHOYHV�EXW� DV� D�PHDQV� WR� DQ� HYHQWXDO� FRPSOHWH� SRVVHVVLRQ� �+XQW� ����������
0HGLXPV�IURP�DURXQG�WKH�ZRUOG�FRQVLVWHQWO\�UHSRUW�WKDW�WKRVH�ZKR�DUH�GHDG�DQG� OLYLQJ� LQ�GHVSDLU� LQ� WKH� ORZHU�YLEUDWLRQ� UHJLRQV�FORVHVW� WR� WKH�HDUWK²VRPHWLPHV� FDOOHG� WKH� ORZHU� DVWUDO� UHJLRQV²DUH� YHU\� PXFK�MHDORXV�RI�WKRVH�OLYLQJ�RQ�HDUWK��WKH\�NQRZ�WKDW�ZKLOH�RQ�HDUWK�D�SHUVRQ�FDQ� LQFUHDVH� KLV�KHU� YLEUDWLRQV� LW� LV�YHU\�GLIILFXOW� WR�GR� VR� LQ� WKH� ORZHU�VSKHUHV�RI�WKH�VSLULW�ZRUOG��
'HVSDLU�LV�SXVKHG�WR�WKH�H[WUHPH�VLPSO\�EHFDXVH�WKH\�FDQQRW�H[SHULHQFHWKH� WKLQJV� WKDW� WKH\� XVHG� WR� HQMR\� ZKLOH� DOLYH²H[FLWHPHQW�� DOFRKRO��VPRNLQJ�� VH[��,I� WKRVH�XQFRXWK�ZKR�DUH�UHVSRQGLQJ�WR� WKH�2XLMD�ERDUG�KDG� WKH� FDSDFLW\� IRU� ORYH�� RU� D� ORYLQJ� WKRXJKW�� RU� KDG� VRPH� RWKHU�SRVLWLYH� VSLULWXDO�DWWULEXWH�� WKH\�ZRXOG�QRW�EH� LQ� WKH�FRQGLWLRQ�WKH\�DUH�LQ��,I� WKH\�HYHQ�KDG�WKH�FDSDFLW\�WR�DVN�IRU�KHOS�WR�UHOLHYH�WKHLU�PLVHU\��ZH�DUH�LQIRUPHG�E\�WKH�DIWHUOLIH��KHOS�ZRXOG�EH�JLYHQ�WR�WKHP��
0DQ\�(93�H[SHULPHQWHUV��VHH�&KDSWHU����KDYH�UHFRUGHG�YRLFHV�FRPLQJ�IURP� WKLV� OHYHO� WKDW� VSHDN� LQ� REVFHQLWLHV�� VLQLVWHU ZKLVSHUV� DQG�VRPHWLPHV�LQ�D�FOHDUO\�KRVWLOH�WRQH��/D]DUXV������������
:KLFKHYHU� H[SODQDWLRQ� \RX� DFFHSW²WKH� VSLULW� K\SRWKHVLV� RU� WKH�VXEFRQVFLRXV� PLQGV� RI� WKH� SOD\HUV� WKHRU\²WKHUH� DUH� PDQ\� FDVHV� RI�SV\FKLDWULF�LOOQHVV�WKDW�QHHG�WR�EH�WDNHQ�VHULRXVO\�KDYLQJ�FRPH�DERXW�DV�D�GLUHFW�UHVXOW�RI�SOD\LQJ�ZLWK�WKH�ERDUG��
$� 2XLMD� ERDUG� FDQ� EH� KLJKO\� GDQJHURXV� WR� DQ\RQH� ZKR� LV� KLJKO\�VXJJHVWLEOH�� DQ\RQH�ZLWK�DQ\� W\SH�RI�HPRWLRQDO�RU�SHUVRQDOLW\�GLVRUGHU�RU� WR� DQ\RQH� ZKR� KDV� EHHQ� XVLQJ� PLQG�DOWHULQJ� GUXJV�� 7KH� H[SHUWV�DGYLVH� WKDW� XQGHU� QR� FLUFXPVWDQFHV� VKRXOG� LW� EH� XVHG� E\� D� FKLOG�RU�E\�DQ\RQH�ZKR�GRHV�QRW�KDYH�D�VWURQJ�VHQVH�RI�WKHLU�RZQ�LGHQWLW\��&RYLQD�������



���'U�&DUO�:LFNODQG��DQ�$PHULFDQ�3V\FKLDWULVW��ZURWH�KLV�FODVVLF�ZRUN�RQ�PHQWDO�LOOQHVV�7KLUW\�<HDUV�$PRQJ�WKH�'HDG LQ��������,Q�LW�KH�ZDUQV��
7KH� VHULRXV� SUREOHP� RI� DOLHQDWLRQ� DQG� PHQWDO� GHUDQJHPHQW�DWWHQGLQJ� LJQRUDQW� SV\FKLF� H[SHULPHQWV� ZDV� ILUVW� EURXJKW� WR� P\�DWWHQWLRQ� E\� FDVHV� RI� VHYHUDO� SHUVRQV�ZKRVH� VHHPLQJO\� KDUPOHVV�H[SHULHQFHV�ZLWK� DXWRPDWLF�ZULWLQJ� DQG� WKH�2XLMD� ERDUG� UHVXOWHG�LQ� VXFK� ZLOG� LQVDQLW\� WKDW� FRPPLWPHQW� WR� DV\OXPV� ZDV�QHFHVVLWDWHG����0DQ\� RWKHU� GLVDVWURXV� UHVXOWV�ZKLFK� IROORZHG� WKH�XVH� RI� WKH� VXSSRVHGO\� LQQRFHQW� 2XLMD� ERDUG� FDPH� WR� P\� QRWLFH�DQG�P\�REVHUYDWLRQV� OHG PH� LQWR� UHVHDUFK� LQ�SV\FKLF�SKHQRPHQD�IRU�D�SRVVLEOH�H[SODQDWLRQ�RI�WKHVH�VWUDQJH�RFFXUUHQFHV��:LFNODQG�����������

:LFNODQG� IRXQG� WKDW� KH� ZDV� DEOH� WR� FXUH� PDQ\� RI� WKHVH� FDVHV� RI�GLDJQRVHG�LQVDQLW\�E\�XVLQJ�DQ�HQWUDQFHG�PHGLXP��KLV�ZLIH��WR�EH�WDNHQ�RYHU�E\�WKH�VSLULW�ZKLFK�ZDV�REVHVVLQJ�WKH�SV\FKLDWULF�SDWLHQW��+H�IRXQG�WKDW�PDQ\� RI� WKHVH� HQWLWLHV�ZHUH� XQDZDUH� WKDW� WKH\� KDG� GLHG��:LWKRXW�DQ\� NQRZOHGJH� RI� WKH� DIWHUOLIH� WKH\� IRXQG� WKHPVHOYHV� LQ� D� NLQG� RI�WZLOLJKW�FRQGLWLRQ��:LWK�KHOS�IURP�KLJKHU�LQWHOOLJHQFHV�RQ�WKH�RWKHU�VLGH�KH� ZDV� DEOH� WR� SHUVXDGH� WKHP� WR� OHDYH� WKH� DXUD� RI� WKH� SDWLHQW�ZKRVH�OLJKW�KDG�DWWUDFWHG�WKHP�
+XJK�/\Q�&D\FH��WKH�VRQ�RI�WKH�IDPRXV�$PHULFDQ�SV\FKLF�(GJDU�&D\FH��KDV� OLNHZLVH�PDQ\� FDVH� KLVWRULHV� RI� QHJDWLYH�2XLMD� H[SHULHQFHV�� ,Q� KLV�ERRN� 9HQWXUH� ,QZDUG ������� LQ� D� FKDSWHU� RQ� $XWRPDWLF�:ULWLQJ� DQG�2XLMD� ERDUGV�� KH� VWDWHV� WKDW� VWRULHV� RI� SHRSOH� JHWWLQJ� LQWR� H[WUHPH�GLIILFXOWLHV�IROORZLQJ�ERWK�WKHVH�SUDFWLFHV�DUH�

1RW�XQFRPPRQ��XQIRUWXQDWHO\��7KH� IULJKWHQLQJ� WKLQJ�DERXW� WKHP�LV� WKDW� WKH\� FDQ� EH� GXSOLFDWHG� E\� WKH� WKRXVDQGV� IURP� WKH� FDVH�KLVWRULHV�RI�SUHVHQW�GD\�LQPDWHV�RI�PHQWDO�LQVWLWXWLRQV�DOO�RYHU�WKH�ZRUOG��&D\FH�������



���3DXO�%HDUG��DV�3UHVLGHQW�RI� WKH�&ROOHJH�RI�3V\FKLF�6WXGLHV� LQ�(QJODQG��VWXGLHG� PDQ\� FDVHV� RI� 2XLMD� ERDUG� REVHVVLRQ� DQG� FRQFOXGHG� WKDW�KDELWXDO� XVH� RI� WKH� ERDUG� RU� DXWRPDWLF� ZULWLQJ� FDQ� EULQJ� DERXW�SURORQJHG�FRQWDFW�ZLWK�D�PDOHYROHQW�GHDG�SHUVRQ�ZKR�FDQ�LQILOWUDWH�WKH�YLFWLP
V� SURWHFWLYH� DXUD� DQG� WKHQ�PDNH� FRQWDFW�ZLWK� WKH� YLFWLP� DW� DQ\�WLPH� E\� 
WDONLQJ
� LQ� D� 
YRLFH
� RU� WKURXJK� 
WKRXJKWV
� LQ� WKH� YLFWLP
V� KHDG��7KLV� FDQ� OHDG� WR� 
SUDFWLFDOO\� FRQWLQXRXV� HYLO� VXJJHVWLRQV� ZKLFK� PD\�LQYROYH� YLVXDO� KDOOXFLQDWLRQV
� �%HDUG� ������� ,DQ� &XUULH� FLWHV� RQH� FDVH�ZKHUH�D�\RXQJ�PRWKHU�ZDV�VKRZQ�KDOOXFLQDWLRQV�RI�KHUVHOI�WRUWXULQJ�DQG�NLOOLQJ�KHU�EDE\��&XUULH������������
0DUWLQ�(ERQ�RXWOLQHV�KLV�QHJDWLYH�2XLMD�H[SHULHQFHV�LQ�7KH 6DWDQ�7UDS����������+H� FODLPV� WKDW� KH� EHJDQ� E\� EHLQJ� WKRURXJKO\� VNHSWLFDO� DERXW�DQ\WKLQJ�WR�GR�ZLWK�WKH�RFFXOW�EXW�EHFDPH�KRRNHG�RQ�WKH�ERDUG�ZKHQ�LW�DFFXUDWHO\� SUHGLFWHG� 1HZ� <RUN
V� ����� IORRG� DQG� JDYH� KLP� DFFXUDWH�
LQVLGH
�LQIRUPDWLRQ�DERXW�WKH�GHDWK�RI�D�IDPRXV�JRVVLS�FROXPQLVW��
$QRWKHU�ZRPDQ�ZKR�ZDUQHG�DJDLQVW�WKH�ERDUG�ZDV�PHGLXP�6XV\�6PLWK�LQ�KHU������ERRN�&RQIHVVLRQV�RI�D�3V\FKLF���6KH�ZURWH�

:DUQ� SHRSOH� DZD\� IURP� 2XLMD� DQG� DXWRPDWLF� ZULWLQJ� XQWLO� \RX�KDYH� OHDUQHG� KRZ� WR� EH� IXOO\� SURWHFWHG�� 7KH\� VD\� WKDW� LQQRFHQW�HIIRUWV� DW� FRPPXQLFDWLRQ� DUH� DV� GDQJHURXV� DV� SOD\LQJ� ZLWK�PDWFKHV�RU�KDQG�JUHQDGHV��7KH\�KDYH�PH�DV�([KLELW�$�RI�ZKDW�QRW�WR� GR�� IRU� ,� H[SHULHQFHG� PDQ\� RI� WKH� ZRUVW� SUREOHPV� RI� VXFK�LQYROYHPHQW�� +DG� ,� EHHQ� IRUHZDUQHG� E\� P\� UHDGLQJ� WKDW� VXFK�HIIRUWV� PLJKW� FDXVH� PH� WR� EH� PHQWDOO\� GLVWXUEHG�� ,� PLJKW� KDYH�EHHQ�PRUH�ZDU\��6PLWK��������
$� IHZ�\HDUV�DJR�,�FDPH�XSRQ�D�VHULRXV�FDVH�RI D�\RXQJ�PDQ�ZKR�KDG�EHHQ� XVLQJ� D� 2XLMD� ERDUG�� DVNLQJ� IRU� ZLQQLQJ� QXPEHUV� IRU� JDPEOLQJ�SXUSRVHV��)RU�VRPH�WLPH�KH�KDG�LQGHHG�EHHQ�ZLQQLQJ�DQG�EHFDPH�YHU\�H[FLWHG�DERXW� WKH�LQIRUPDWLRQ�JLYHQ�KLP�E\�KLV�QHZ�
IULHQGV
��%XW�ZKHQ�KH� WULHG� WR�JLYH�XS�XVLQJ� WKH�ERDUG�KH�EHJDQ�WR�EH�REVHVVHG�E\�YRLFHV�DQG� IRXQG� KLPVHOI� ZRNHQ� XS� DW� RQH� RU� WZR� LQ� WKH� PRUQLQJ� LQ� JUHDW�



���WHUURU�� OLWHUDOO\� EHLQJ� VTXHH]HG� DQG� VXIIRFDWHG� E\� D� YHQJHIXO� SUHVHQFH��ZKR�FODLPHG�WKDW�LW�ZDV�RZHG�D�GHEW�
6RPH�SRVLWLYH�FRPPXQLFDWLRQV
%XW�ZKLOH�H[SHULHQFHG�SV\FKLFV�ZDUQ�RI�WKH�GDQJHUV�RI�WKH�2XLMD�%RDUG�DQG� SRLQW� RXW� WKDW� PDQ\� FRPPXQLFDWRUV� WKURXJK� WKH� 2XLMD� ERDUG� DUH�GHILQLWHO\�QRW�ZKR�WKH\�FODLP�WR�EH��WKHUH�KDYH�EHHQ�PDQ\�SRVLWLYH�ORQJ�WHUP�FRPPXQLFDWLRQV�WKDW�EHJDQ�WKURXJK�LW�
2QH� VSHFWDFXODU� FDVH� RI� SRVLWLYH� FRPPXQLFDWLRQ� ZDV� WKDW� RI� 3HDUO�&XUUDQ�ZKR� WULHG� D�2XLMD� ERDUG�ZLWK�KHU�QHLJKERU�RQ�-XO\���WK�������$IWHU� D� \HDU� RI� H[SHULPHQWLQJ� VKH� EHJDQ� WR� UHFHLYH� PHVVDJHV� IURP�3DWLHQFH�:RUWK�� ZKR� FODLPHG� WR� EH� D� VSLULW� HQWLW\ ERUQ� LQ� ����� QHDU�'RUVHWVKLUH�LQ�(QJODQG��
%HWZHHQ� ����� DQG� ����� VKH� GLFWDWHG� WKURXJK� WKH� ERDUG� ILYH� PLOOLRQ�ZRUGV²HSLJUDPV��SRHPV��DOOHJRULHV�VKRUW�VWRULHV�DQG�IXOO�OHQJWK�QRYHOV��+HU�FROOHFWHG�ZRUNV�ILOO�WZHQW\�QLQH�ERXQG�YROXPHV�������VLQJOH�VSDFHG�SDJHV��7KHUH�ZHUH�ILYH�IXOO�OHQJWK�QRYHOV��WKH�PRVW�VXFFHVVIXO�EHLQJ�7KH�6RUU\�7DOH�D���������ZRUG�VWRU\�RI�WKH�HDUWKO\�OLIH�RI�-HVXV�ZKLFK�ZDV�UHYLHZHG�DV�IROORZV�LQ�WKH�7KH�1HZ�<RUN�7LPHV��-XO\���������

7KLV� ORQJ� DQG� LQWULFDWH� WDOH� RI� -HZLVK� DQG�5RPDQ� OLIH�GXULQJ� WKH�WLPH�RI�&KULVW�LV�FRQVWUXFWHG�ZLWK�WKH�SUHFLVLRQ�DQG�DFFXUDF\�RI�D�PDVWHU�KDQG��,W�LV�D�ZRQGHUIXO��D�EHDXWLIXO�DQG�QREOH�ERRN��
3DWLHQFH� :RUWK� DOVR� ZURWH� RYHU� ������ SRHPV�� 6KH� ZRQ� D� QDWLRQDO�SRHWU\� FRQWHVW� LQ�ZKLFK� IRUW\� WKRXVDQG� FRQWHVWDQWV� VXEPLWWHG�PXOWLSOH�HQWULHV�� 6KH� ZDV� UHJXODUO\� SXEOLVKHG� LQ� $PHULFD
V� PRVW� SUHVWLJLRXV�DQQXDO�SRHWU\�DQWKRORJ\��
2QH�RI�KHU�JUHDWHVW�DGPLUHUV�ZDV�WKH�SXEOLVKHU�:LOOLDP�5HHG\�ZKR�ZDV�RQ�WKH�DZDUG�VHOHFWLQJ�FRPPLWWHH�IRU�WKH�ILUVW�3XOLW]HU�3UL]H�IRU�SRHWU\��+H�ZDV�D�UHJXODU�YLVLWRU�WR�3HDUO
V�KRXVH�DQG�KH�VDLG�RI�KHU�SRHPV�



���
7KH\�FRQWDLQ�SDVVDJHV�RI�EHZLWFKLQJ�EHDXW\��RI� UDUH�KLJK�VSLULWV��RI�SDWKRV��,W�GRHV�QRW�HTXDO�6KDNHVSHDUH�RU�6SHQFHU��,W�LV�QRW�VR�JUHDW�DV�&KDXFHU��%XW�LI�WKHUH�EH�DQ\�LQWHOOLJHQFHV�FRPPXQLFDWLQJ�SRHPV� E\� 2XLMD� ERDUG� RU� RWKHUZLVH���� LW� LV� JRRG� SRHWU\�� EHWWHU�SRHWU\� WKDQ� ZH� ILQG� LQ� RXU� PDJD]LQHV� DV� D� UXOH²SRHWU\� ZLWK� D�TXDOLW\�RI�LWV�RZQ��+XQW������������

7KH�6HWK�ERRNV
$QRWKHU� IDPRXV� OLWHUDU\� UHODWLRQVKLS� ZKLFK� EHJDQ� ZLWK� 2XLMD�FRPPXQLFDWLRQ� ZDV� WKDW� EHWZHHQ� 6HWK� DQG -DQH� 5REHUWV DQG� KHU�KXVEDQG�ZKR�EHJDQ�XVLQJ�D�2XLMD�%RDUG�LQ�������2Q�WKHLU�IRXUWK�WU\�DQ�HQWLW\� LQWURGXFHG� LWVHOI� DV� 
)UDQN�:LWKHUV
� ZKR� VDLG� WKDW� KH� KDG� PRVW�UHFHQWO\�OLYHG�RQ�HDUWK�DV�DQ�(QJOLVK�WHDFKHU�DQG�KDG�GLHG�LQ�������/DWHU�KH� H[SODLQHG� WKDW� KH� SUHIHUUHG� WR� EH� FDOOHG� 
6HWK
� DQG� WKDW� KH� KDG� D�VSHFLDO�PLVVLRQ�WR�KHOS�SHRSOH�EHWWHU�XQGHUVWDQG�WKHPVHOYHV�DQG�UHDOLW\�
7KURXJK� -DQH�� 6HWK� KDV� GLFWDWHG� VHYHUDO� EHVW�VHOOLQJ� ERRNV� WKDW� KDYH�GHDOW�ZLWK� WKH�QDWXUH�RI�UHDOLW\��UHLQFDUQDWLRQ��GUHDPV��DVWUDO� WUDYHO�DQG�WKH� QDWXUH� RI�*RG��+H�KDV�JLYHQ�VWHS�E\�VWHS�DGYLFH� WR�KLV� UHDGHUV�RQ�WKH� GHYHORSPHQW� RI�PHGLWDWLRQ� WHFKQLTXHV�DQG�(63��+H�KDV�GLDJQRVHG�LOOQHVVHV�� FRUUHFWO\� GHVFULEHG� WKH� FRQWHQWV� RI�EXLOGLQJ�DQG� URRPV�PDQ\�PLOHV� DZD\� DQG� PDWHULDOL]HG� DV� DQ� DSSDULWLRQ� LQ� ZHOO�OLW� VHWWLQJV� �VHH�5REHUWV�����������������D�����E��
7KHUH� DUH� PDQ\� RWKHU� VWRULHV� RI� VXFFHVVIXO� OLWHUDU\� DQG� FUHDWLYH�UHODWLRQVKLSV�WKDW�KDYH�GHYHORSHG�WKURXJK�XVLQJ�WKH�ERDUG�LQFOXGLQJ�WKDW�RI� -DPHV� 0HUULOO�� D� 3XOLW]HU� 3UL]H� ZLQQHU� ZKR� ZURWH� 7KH� &KDQJLQJ�/LJKW�DW�6DQGRYHU��������ZRUNLQJ�ZLWK�D�2XLMD�ERDUG��
+LV� IULJKWHQLQJ� H[SHULHQFHV� �YLVLRQV�� ERGLO\� WUDQVIRUPDWLRQV�� IHOW�SRZHUIXO�SUHVHQFHV��DV�ZHOO�DV�KLV�SRVLWLYH�DQG�MR\RXV�RQHV�DUH�YLYLGO\�UHSRUWHG�LQ� WKH�SRHP��+RZHYHU�DIWHU�PRUH�WKDQ�WKLUW\�\HDUV�H[SHULHQFH�ZLWK�WKH�ERDUG�0HUULOO�FODLPV�WKDW�KH�QR�ORQJHU�UHFRPPHQGV�WKDW�IULHQGV�XVH�LW�EHFDXVH�



���
2QH�FDQ�QHYHU�WHOO�LQ�DGYDQFH�KRZ�VXVFHSWLEOH�D�JLYHQ�SHUVRQ�ZLOO�EH��

6WURQJ�HYLGHQFH�IRU�WKH�DIWHUOLIH
:KDW�,�SHUVRQDOO\�ILQG�VWDJJHULQJ�DERXW�WKH�2XLMD�ERDUG�OLWHUDWXUH�LV�WKH�H[WHQW� WR� ZKLFK� LW� LV� FRQVLVWHQW� ZLWK� WKH� ILQGLQJV� RI� UHVHDUFKHUV� ZKR�KDYH�ZRUNHG�ZLWK�WRS�OHYHO�PHGLXPV��ZLWK�HOHFWURQLF�YRLFH�SKHQRPHQD�DQG�ZLWK�WKH�RWKHU�DUHDV�RI�VFLHQWLILF�UHVHDUFK�PHQWLRQHG�LQ�WKLV�ERRN��,W�LV� VLPSO\� LPSRVVLEOH� WR� H[SODLQ� WKH� VWDJJHULQJO\� GLIIHUHQW� NLQGV� RI�FRPPXQLFDWLRQ� WKDW� RQH� UHFHLYHV� ZKHQ� HQWLWLHV� RI� GLIIHUHQW� OHYHOV� DUH�FRPPXQLFDWLQJ²RIWHQ� LQ� TXLFN� VXFFHVVLRQ²SXUHO\� RQ WKH� EDVLV� RI�SURMHFWLRQ�RI�WKH�XQFRQVFLRXV�RI�DQ�LQGLYLGXDO�RU�D�JURXS���
$V� ZHOO� WKHUH� KDYH� EHHQ� D� QXPEHU� RI� VWDUWOLQJ� FDVHV� RI� GURS�LQ�FRPPXQLFDWRUV FRPLQJ� WKURXJK� WKH� ERDUG�� 7KHVH� DUH� HQWLWLHV� ZKLFK�DOWKRXJK� WRWDOO\� XQNQRZQ� WR� WKH� VLWWHUV� JLYH� FRUUHFW� DQG� YHULILDEOH�GHWDLOV�RI�QDPHV��DGGUHVV��RFFXSDWLRQ�DQG�VRPHWLPHV�D�ODUJH�QXPEHU�RI�RWKHU�GHWDLOV��'U�$ODQ�*DXOG�LQYHVWLJDWHG����RI�WKHVH�ZKR�KDG�DSSHDUHG�DPRQJ�����DOOHJHG�FRPPXQLFDWRUV�LQ�D�2XLMD�ERDUG�FLUFOH�ZKLFK�PHW�LQ�D�&DPEULGJHVKLUH� KRPH�EHWZHHQ������DQG������ �*DXOG������������������
,Q�KLV�SDSHU�IRU� WKH�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK�KH�H[SODLQV�KRZ�KH�IROORZHG�XS�WKH�GHWDLOV�RI�VRPH�RI�WKHVH�LQ�VRPH�FDVHV�PRUH�WKDQ�WZHQW\�\HDUV�DIWHU�WKH�RULJLQDO�FRPPXQLFDWLRQ�KDG�EHHQ�PDGH�DQG�KDG�EHHQ�DEOH�WR�YHULI\�D�VLJQLILFDQW�QXPEHU�RI�GHWDLOV�LQ�DW�OHDVW�IRXU�FDVHV�
,Q� WKH�FDVH�RI�*XVWDY�$GROI�%LHGHUPDQQ��*DXOG�ZDV�DEOH� WR�YHULI\�WKH�SHUVRQDOLW\�RI�WKH�FRPPXQLFDWRU�DQG�WKH�IROORZLQJ�VSHFLILF�LQIRUPDWLRQ�

,�OLYHG�LQ�/RQGRQ��0\�KRXVH�ZDV�&KDUQZRRG�/RGJH��1DWLRQDOLW\�*HUPDQ��



���&RUUHFW�QDPH�$GROI��%LHGHUPDQQ��,�ZDV�DOZD\V�NQRZQ�DQG�FDOOHG�*XVWDY,�ZDV�D�5DWLRQDOLVW�,�ZDV�WXUQHG�VHYHQW\�ZKHQ�,�SDVVHG�DZD\,�KDG�P\�RZQ�EXVLQHVV,�DP�DVVRFLDWHG�ZLWK�WKH�/RQGRQ�8QLYHUVLW\,�SDVVHG RYHU�D�\HDU�DJR
,Q� WKHVH� FDVHV�� *DXOG� SRLQWV� RXW�� WKH� VLWWHUV� GLG� QRW� VHHN� SXEOLFLW\� RU�PRQH\� DQG� KH�ZDV� FRQYLQFHG� WKDW� WKHUH�ZDV� QR�ZD\� WKH\�ZRXOG�KDYH�JRQH�WR�WKH�WURXEOH�RI�DFFHVVLQJ�WKH�SXEOLF�GRFXPHQWV�KH�REWDLQHG�IURP�D� KXJH� QXPEHU� RI� VRXUFHV� WR� IRRO� WKH� RWKHU� FLUFOH� PHPEHUV� DQG� WKHQ�OHDYH�WKHP�IRU�PRUH�WKDQ�WZHQW\�\HDUV�RQ�WKH�RII�FKDQFH�WKDW�VRPHERG\�ZRXOG�KDSSHQ�E\�WR�LQYHVWLJDWH�WKHP�



�������;HQRJORVV\

(YHQ� LI� WHOHSDWK\� ZHUH� SURYHG� WR� EH� WUXH�
� DQ� HPLQHQW� ELRORJLVW�WROG�:LOOLDP� -DPHV�� 
VDYDQWV�RXJKW� WR� EDQG� WRJHWKHU� WR� VXSSUHVV�DQG� FRQFHDO� LW�� EHFDXVH� LW� ZRXOG� XSVHW� WKH� XQLIRUPLW\� ZLWKRXW�ZKLFK�VFLHQWLVWV�FDQQRW�FDUU\�RQ�WKHLU�SXUVXLWV�
4XRWHG�E\�%ULDQ�,QJOLV
2QH� RI� WKH� PRVW� DPD]LQJ� SV\FKLF� SKHQRPHQD�� ZKLFK� UHOLJLRQLVWV��VNHSWLFV� DQG� DWKHLVWV� KDYH� FRQWLQXRXVO\� DQG� GHOLEHUDWHO\� LJQRUHG� LV�[HQRJORVV\�WKH� DELOLW\� WR� VSHDN� RU�ZULWH� D� IRUHLJQ� ODQJXDJH� D� SHUVRQ�QHYHU� OHDUQHG�� $IWHU� DOO� RWKHU� SRVVLEOH� H[SODQDWLRQV�VXFK� DV� IUDXG��JHQHWLF� PHPRU\�� WHOHSDWK\� DQG� FU\SWRPQHVLD� �WKH� UHPHPEHULQJ� RI� D�IRUHLJQ�ODQJXDJH�OHDUQHG�HDUOLHU��KDYH�EHHQ�LQYHVWLJDWHG��[HQRJORVV\�LV�WDNHQ�DV�HYLGHQFH�RI�HLWKHU�PHPRULHV�RI�D�ODQJXDJH�OHDUQHG�LQ�D�SDVW�OLIH�RU RI�FRPPXQLFDWLRQ�ZLWK�D�GLVFDUQDWH�HQWLW\²D�VSLULW�SHUVRQ�
6SHDNLQJ�DQG�ZULWLQJ�LQ�D�ODQJXDJH�QHYHU�OHDUQHG
7KHUH� DUH� PDQ\� FDVHV� RQ� UHFRUG� RI� DGXOWV� DQG� FKLOGUHQ� VSHDNLQJ� DQG�ZULWLQJ�ODQJXDJHV�WKDW�WKH\�KDYH�QHYHU�OHDUQHG��6RPHWLPHV�WKLV�KDSSHQV�VSRQWDQHRXVO\� EXW� PRUH� RIWHQ� LW� RFFXUV� ZKLOH� WKH� SHUVRQ� LV� XQGHU�K\SQRVLV�RU�LQ�DQ�DOWHUHG�VWDWH�RI�FRQVFLRXVQHVV��,Q�VRPH�FDVHV�LW�LV�RQO\�D�IHZ�ZRUGV�UHPHPEHUHG�EXW�LQ�RWKHU�FDVHV�WKH�SHUVRQ�EHFRPHV�WRWDOO\�IOXHQW�DQG�DEOH� WR�FRQYHUVH�ZLWK�QDWLYH� VSHDNHUV�VRPHWLPHV�LQ�REVFXUH�GLDOHFWV�WKDW�KDYH�QRW�EHHQ�LQ�XVH�IRU�FHQWXULHV��
�� 'U�0RUULV�1HWKHUWRQ�UHSRUWV�RQH�FDVH�RI�D�EORQG��EOXH�H\HG�HOHYHQ�\HDU�ROG�ER\�ZKR�XQGHU�K\SQRVLV�ZDV�WDSHG�IRU�HOHYHQ�PLQXWHV�DV�KH�VSRNH�LQ�DQ�DQFLHQW�&KLQHVH�GLDOHFW��:KHQ�WKH�WDSH�ZDV�WDNHQ�WR�D�SURIHVVRU�DW�WKH�'HSDUWPHQW�RI�2ULHQWDO�6WXGLHV DW�WKH�8QLYHUVLW\�RI� &DOLIRUQLD� LW� WXUQHG� RXW� WR� EH� D� UHFLWDWLRQ� IURP� D� IRUELGGHQ�UHOLJLRQ�RI�$QFLHQW�&KLQD��)LVKHU�������������



����� $PHULFDQ� PHGLXP� *HRUJH� 9DOHQWLQH� XQGHU� WUDQFH� FRQGXFWHG�VpDQFHV� LQ� 5XVVLDQ�� *HUPDQ�� 6SDQLVK� DQG� :HOVK�� 7KH� %UD]LOLDQ�PHGLXP� 0LUDEHOOL� VSRNH� DQG� ZURWH� ORQJ� WHFKQLFDO� GRFXPHQWV� LQ�PRUH� WKDQ� WKLUW\� ODQJXDJHV� LQFOXGLQJ� 6\ULDQ� DQG� -DSDQHVH� LQ� WKH�SUHVHQFH�RI�VFLHQWLVWV�DQG�FURZGV�XS�WR��������VHH�&KDSWHU����DQG�/D]DUXV�����������
�� ,Q� ����� GRFWRUV� DW� D� VWDWH�SHQLWHQWLDU\� LQ�2KLR��86$��GLVFRYHUHG�WKDW� D� FRQYLFWHG� UDSLVW� QDPHG� %LOO\� 0XOOLJDQ� KDG� EHFRPH�SRVVHVVHG�E\�WZR�QHZ�SHUVRQDOLWLHV��ERWK�RI�ZKRP�FRPPXQLFDWHG�LQ�D�GLIIHUHQW� ODQJXDJH��0XOOLJDQ�ZDV�ERUQ�DQG�UDLVHG�LQ� WKH�86$�DQG� VSRNH� QR� IRUHLJQ� ODQJXDJHV��%XW�ZKHQ� WDNHQ� RYHU�E\�$EGXO��0XOOLJDQ� FRXOG� UHDG� DQG� ZULWH� LQ� SHUIHFW� $UDELF�� DV� 5XJHQ� KH�VSRNH� SHUIHFW� 6HUER�&URDW� ZLWK� D� WKLFN� 6ODYLF� DFFHQW� �/D]DUXV�����������

)UDXG�DQG�VXSSUHVVHG�PHPRU\�GLVFRXQWHG
7KH� PRVW� REYLRXV� H[SODQDWLRQV� RI� WKHVH� NLQGV� RI� FDVHV� DUH� HLWKHU�GHOLEHUDWH� IUDXG� RU� WKDW� WKH� SHUVRQ� FRQFHUQHG� OHDUQW� WKH� ODQJXDJH� LQ�HDUO\�FKLOGKRRG�ZLWKRXW�EHLQJ�DZDUH�RI� LW��&DUHIXO�LQYHVWLJDWRUV�DOZD\V�WDNH�FDUH�WR�WKRURXJKO\�LQYHVWLJDWH�WKHVH�WZR�SRVVLELOLWLHV�
'U� ,DQ�6WHYHQVRQ LV RQH�RI� WKH�PRVW� UHVSHFWHG� VFLHQWLVWV� LQ� WKH�8QLWHG�6WDWHV��+H�KDV�GRQH�VSHFLDOL]HG� UHVHDUFK� LQWR�[HQRJORVV\�DQG�KLV�ERRN�;HQRJORVV\���6WHYHQVRQ������ LV�RQH�RI�WKH�OHDGLQJ�VFLHQWLILF�VWXGLHV�LQ�WKLV�DUHD��,Q�LW�KH�GRFXPHQWV�D�VWXG\�KH�PDGH�RI�D����\HDU�ROG�$PHULFDQ�ZRPDQ�� 8QGHU� K\SQRVLV� VKH� H[SHULHQFHG� D� FRPSOHWH� FKDQJH� RI� YRLFH�DQG� SHUVRQDOLW\� LQWR� WKDW� RI� D�PDOH�� 6KH� VSRNH� IOXHQWO\� LQ� WKH�6ZHGLVK�ODQJXDJH²D� ODQJXDJH� VKH� GLG� QRW� VSHDN� RU� XQGHUVWDQG� ZKHQ� LQ� WKH�QRUPDO�VWDWH�RI�FRQVFLRXVQHVV��
'U�6WHYHQVRQ
V�GLUHFW�LQYROYHPHQW�ZLWK�WKLV�FDVH�ODVWHG�PRUH�WKDQ�HLJKW�\HDUV��7KH�VWXG\�LQYROYHG�OLQJXLVWV�DQG�RWKHU�H[SHUWV�DQG�VFLHQWLVWV�ZKR�PHWLFXORXVO\�LQYHVWLJDWHG�HYHU\�DOWHUQDWLYH�H[SODQDWLRQ��



���)UDXG� ZDV� UXOHG� RXW� IRU� D� QXPEHU� RI� VXEVWDQWLYH� UHDVRQV� ZKLFK�6WHYHQVRQ�RXWOLQHG�LQ�KLV�VWXG\��7KH�VXEMHFW�DQG�KHU�SK\VLFLDQ�KXVEDQG�ZHUH�WKRURXJKO\�LQYHVWLJDWHG��7KH\�ZHUH�XQGHU�H[WUHPH�DQG�FRQWLQXRXV�FORVH� VFUXWLQ\�� GLG� QRW�ZDQW� SXEOLFLW\� DQG�DJUHHG� WR� WKH�SXEOLFDWLRQ�RI�WKH� VWXG\� RQO\� LI� WKHLU� QDPHV� ZHUH� FKDQJHG� WR� SURWHFW� WKHLU� SULYDF\��%RWK�WKH�KXVEDQG�DQG�ZLIH�ZHUH�FRQVLGHUHG�E\�WKHLU�ORFDO�FRPPXQLW\�WR�EH�KRQHVW�DQG�GHFHQW�DQG�WKHLU�EHKDYLRU�H[HPSODU\��&HUWDLQO\�WKHUH�ZDV�QR�PRWLYH�IRU�SHUVRQDO�SURILW��2Q�WKH�FRQWUDU\�WKH\�H[SHULHQFHG�D�JUHDW�GHDO�RI�LQFRQYHQLHQFH WR�IXOO\�FRPSOHWH�WKH�VWXG\�RYHU�PDQ\�\HDUV�
&U\SWRPQHVLD²WKH� UHFROOHFWLRQ� RI� D� IRUHLJQ� ODQJXDJH� OHDUQHG� LQ� WKH�HDUOLHU� \HDUV� RI� D� SHUVRQ
V� OLIH²ZDV� DOVR� UXOHG� RXW�� <HDUV� RI�LQYHVWLJDWLRQ� RI� WKH� VXEMHFW� IDLOHG� WR� UDLVH�DQ\�SRVVLEOH� VXJJHVWLRQ� WKDW�HLWKHU VKH�RU�KHU�SDUHQWV�KDG�OHDUQW�WKH�6ZHGLVK�ODQJXDJH�LQ�KHU�\RXQJHU�\HDUV�RU�DVVRFLDWHG�ZLWK�DQ\RQH�6ZHGLVK�
$QRWKHU� FDVH� 6WHYHQVRQ� LQYHVWLJDWHG� ZLWK� HTXDO� FDUH� ZDV� UHSRUWHG� LQ�WKH� -XO\� ����� HGLWLRQ� RI� WKH� -RXUQDO� RI� WKH� $PHULFDQ� 6RFLHW\� IRU�3V\FKLFDO�5HVHDUFK��,W�LQYROYHG�DQ�,QGLDQ�ZRPDQ�QDPHG�8WWDU�+XGGDU�ZKR�DW�DJHG����VSRQWDQHRXVO\�WRRN�RQ�WKH�SHUVRQDOLW\�RI�D�KRXVHZLIH�RI�:HVW�%HQJDO�LQ�WKH�HDUO\�����V��6KH�EHJDQ�VSHDNLQJ�%HQJDOL�LQVWHDG�RI�KHU� RZQ� ODQJXDJH�0DUDWKL�� � )RU� GD\V� RU�ZHHNV� DW� D� WLPH� VSHDNHUV� RI�%HQJDOL� KDG� WR� EH� EURXJKW� LQ� WR� HQDEOH� KHU� WR� FRPPXQLFDWH�ZLWK� KHU�RZQ�IDPLO\��
$XWKRU�/\DOO�:DWVRQ�GHVFULEHV�D�FDVH�RI�D�WHQ�\HDU�ROG�FKLOG��DQ�,JDURW�,QGLDQ��OLYLQJ�LQ�WKH�UHPRWH�&DJD\RQ�9DOOH\�LQ�WKH�3KLOLSSLQHV��7KH�FKLOG�KDG�QHYHU�KDG�DQ\�FRQWDFW�ZLWK�DQ\� ODQJXDJH�RU�FXOWXUH�RWKHU� WKDQ�KLV�RZQ�� <HW� XQGHU� WUDQFH� FRQGLWLRQV� WKH� FKLOG� FRPPXQLFDWHG� IUHHO\� LQ�=XOX��D�ODQJXDJH�KH�FRXOG�QRW�KDYH�HYHQ�KHDUG��:DWVRQ�RQO\�UHFRJQL]HG�LW�EHFDXVH�KH�KDG�VSHQW�KLV�HDUO\� OLIH� LQ�$IULFD��FLWHG�E\�/D]DUXV����������
3HWHU� 5DPVWHU�� DQ�$XVWUDOLDQ� SV\FKRWKHUDSLVW�� KDV� GRFXPHQWHG� VHYHUDO�WKRURXJKO\� LQYHVWLJDWHG� FDVHV�� ,Q� KLV� ERRN�7KH� 6HDUFK� IRU� /LYHV� 3DVW�



����5DPVWHU� ������ ����� KH� FLWHV� WKH� FDVH� RI� &\QWKLD� +HQGHUVRQ�� ZKRVH�RQO\�FRQWDFW�ZLWK� WKH )UHQFK� ODQJXDJH�KDG�EHHQ�D� IHZ�PRQWKV�RI�YHU\�EDVLF� LQVWUXFWLRQ� LQ�<HDU�VHYHQ�RI�KLJK�VFKRRO��<HW�XQGHU�K\SQRVLV�VKH�ZDV�DEOH� WR�FDUU\�RQ�D� ORQJ�DQG�GHWDLOHG�FRQYHUVDWLRQ�LQ�)UHQFK�ZLWK�D�QDWLYH� VSHDNHU� ZKR� FRPPHQWHG� WKDW� VKH� VSRNH� ZLWKRXW� DQ\� (QJOLVK�DFFHQW�DQG�LQ�WKH�PDQQHU�RI�WKH�HLJKWHHQWK�FHQWXU\��
&RPPXQLFDWLRQ�LQ�GHDG�ODQJXDJHV
,Q�VRPH�FDVHV�VXEMHFWV�XQGHU�WUDQFH�KDYH�FRPPXQLFDWHG�LQ�ODQJXDJHV�QR�ORQJHU�LQ�XVH�RU�NQRZQ�RQO\�WR�D�KDQGIXO�RI�H[SHUWV��
� 'U� -RHO� :KLWWRQ FLWHV� WKH� FDVH� RI� +DUROG� -DZRUVNL� ZKR� XQGHU�K\SQRVLV� ZURWH� GRZQ� WZHQW\�WZR� ZRUGV� DQG� SKUDVHV� ZKLFK� KH�
KHDUG
� KLPVHOI� VSHDNLQJ� LQ� D� SDVW� 9LNLQJ� OLIH�� :RUNLQJ�LQGHSHQGHQWO\��OLQJXLVWV�LGHQWLILHG�DQG�WUDQVODWHG�WHQ�RI�WKHVH�ZRUGV�DV� 2OG� 1RUVH� DQG� VHYHUDO� RI� WKH� RWKHUV� DV� 5XVVLDQ�� 6HUELDQ� RU�6ODYLF��$OO�ZHUH�ZRUGV�DVVRFLDWHG�ZLWK�WKH�VHD��:KLWWRQ�DQG�)LVKHU���������������
� ,Q������D�\RXQJ�(QJOLVK�JLUO�IURP�%ODFNSRRO��NQRZQ�LQ�WKH�ILOHV�RI�WKH�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK�DV�5RVHPDU\��EHJDQ�WR�VSHDN�LQ�DQ� DQFLHQW (J\SWLDQ� GLDOHFW� XQGHU� WKH� LQIOXHQFH�RI� WKH�SHUVRQDOLW\�RI�7HOLND�9HQWLX�ZKR�KDG�OLYHG�LQ�DSSUR[LPDWHO\������%&��,Q�IURQW�RI� (J\SWRORJLVW� +RZDUG� +XPH�� VKH� ZURWH� GRZQ� ��� DFFXUDWH�SKUDVHV� LQ� WKH�ORVW� ODQJXDJH�RI�KLHURJO\SKV�DQG�VSRNH�LQ�D�WRQJXH�XQKHDUG� RXWVLGH�DFDGHPLF�FLUFOHV� IRU� WKRXVDQGV�RI�\HDUV� �/D]DUXV�����������
��� 3HDUO�&XUJHQ��D�PHGLXP�IURP�6DLQW�/RXLV�ZKR�ZDV�EDUHO\�OLWHUDWH��EHJDQ�WR�ZULWH�LQ�DVWRQLVKLQJO\�DFFXUDWH�0LGGOH�(QJOLVK��8QGHU�WKH�JXLGDQFH� RI� D� VSLULW� HQWLW\� VKH� SURGXFHG� VL[W\� QRYHOV� SOD\V� DQG�SRHPV��LQFOXGLQJ�D��������ZRUG�HSLF�SRHP��/D]DUXV������������



���7HOHSDWK\�DQG�JHQHWLF�PHPRU\�GLVFRXQWHG
,Q� DGGLWLRQ� WR� IUDXG� DQG� FU\SWRPQHVLD� WZR� RWKHU� 
H[SODQDWLRQV
�VRPHWLPHV� JLYHQ� E\� VNHSWLFV� IRU� [HQRJORVV\� DUH� 
WHOHSDWK\
� RU� 
JHQHWLF�PHPRU\
�� <HW� WKHUH� KDV� QHYHU� EHHQ�� DQ\ZKHUH� LQ� WKH� ZRUOG�� RQH�GRFXPHQWHG� FDVH� RI� D� SHUVRQ� EHLQJ� DEOH� WR� VSHDN� D� IRUHLJQ� ODQJXDJH�WKH\�OHDUQHG�E\�WHOHSDWK\��
7KH�RWKHU� VR�FDOOHG� 
H[SODQDWLRQ
²JHQHWLF�PHPRU\�LV�HTXDOO\�GLIILFXOW�WR�WDNH�VHULRXVO\��7KH�FODLP�WKDW�VRPHKRZ�DQ�$QFLHQW�&KLQHVH�ODQJXDJH�EHFDPH� HPEHGGHG� LQ� WKH� JHQHV� RI� DQ� HOHYHQ� \HDU� ROG� &DXFDVLDQ�$PHULFDQ�HQDEOLQJ�KLP�WR�VSHDN�WKH�ODQJXDJH�LV�ODXJKDEOH�
1R�FUHGLEOH�DOWHUQDWLYH�H[SODQDWLRQ
7KHUH� DUH� OLWHUDOO\� WKRXVDQGV� RI� [HQRJORVVLF� FDVHV�� PDQ\� KXQGUHGV� RI�ZKLFK� KDYH� EHHQ� GRFXPHQWHG�� 7KH\� LQYROYH� PRGHUQ� DQG� DQFLHQW�ODQJXDJHV�IURP�DOO�RYHU�WKH�ZRUOG��3V\FKLF�LQYHVWLJDWRUV��VXFK�WKH�KLJKO\�FUHGLEOH� 'U� ,DQ� 6WHYHQVRQ�� XVHG� VFLHQWLILF� PHWKRG� WR� LOOXVWUDWH�[HQRJORVV\� DQG� FODLP� WKDW� WKHUH� DUH� RQO\� WZR� SRVVLEOH� H[SODQDWLRQV²HLWKHU�VSLULW�FRQWDFW�RU�SDVW�OLIH�PHPRU\�ERWK RI�ZKLFK�DUH�HYLGHQFH�IRU�WKH�DIWHUOLIH�
7KH� RQXV� VKLIWV� RQWR� WKH� VNHSWLF� WR� SURYLGH� DQ� DOWHUQDWLYH� FUHGLEOH�H[SODQDWLRQ��6R�IDU�QR�RQH�KDV�EHHQ�DEOH�WR�GR�VR��
$FFRUGLQJO\�� LQ� WKH� DEVHQFH� RI� DQ\� RWKHU� FUHGLEOH� H[SODQDWLRQ� DQG� LQ�FRQWH[W� RI� WKH� RWKHU� H[LVWLQJ� KDUG�FRUH� HYLGHQFH� IRU� WKH� DIWHUOLIH²HOHFWURQLF� YRLFH� SKHQRPHQD� DQG� PHGLXPVKLS²[HQRJORVV\� EHFRPHV�HDV\�WR�DFFHSW�DV�IXUWKHU�KDUG�FRUH�HYLGHQFH�IRU�VXUYLYDO�



�������3ROWHUJHLVWV�
µ0LQGV�DUH�OLNH�SDUDFKXWHV��7KH\�RQO\�IXQFWLRQ�ZKHQ�WKH\�DUH�RSHQ�¶/RUG�7KRPDV�'HZDU
7KH�ZRUG� 
SROWHUJHLVW
� LV�IURP�*HUPDQ�DQG�OLWHUDOO\�PHDQV� 
QRLV\�VSLULW�
�5HVHDUFK� LQWR� WKLV� DUHD� IURP� WKH� 8QLWHG� 6WDWHV�� %UD]LO�� (QJODQG��6FRWODQG��,UHODQG��&DQDGD��)LQODQG��*HUPDQ\��)UDQFH��,WDO\��0DOWD��,QGLD�DQG�5XVVLD� DQG� RWKHU� FRXQWULHV� LV� TXLWH� REMHFWLYH� DQG� FRQFOXVLYH��7KH�EHKDYLRU� RI� SROWHUJHLVWV� UDQJHV� IURP� WKH� YHU\� JHQWOH� WR� WKH� YHU\�GHVWUXFWLYH�
7HQV�RI�WKRXVDQGV�RI�FDVHV
7KHUH� KDYH� EHHQ� WHQV� RI� WKRXVDQGV� RI� SROWHUJHLVW� LQFLGHQWV� UHFRUGHG�IURP�DURXQG�WKH�ZRUOG��ZLWK�VROLG�REMHFWV�IO\LQJ�LQ�WKH�DLU��KXJH�NLWFKHQ�FDELQHWV�OHYLWDWLQJ��SODWHV��JODVVHV�DQG�FORWKLQJ�VHW�RQ�ILUH��KXPDQ�YRLFHV�EHLQJ�KHDUG� IURP�XQNQRZQ�VRXUFHV��YDVHV�EHLQJ�VPDVKHG�RQ�IORRU�DQG�ZDOOV��PDWFKHV� EHLQJ� OLW� LQ� WKH� H\HV� RI�ZLWQHVVHV²DV� LI� VRPH� LQYLVLEOH�SHUVRQ�ZDV� OLJKWLQJ� D� ER[� RI�PDWFKHV�� VWRQHV� EHLQJ� WKURZQ� DQG� RWKHU�PDWHULDO� WKLQJV� EHLQJ�PRYHG� DQG� DW� WLPHV� HOLFLWLQJ WHUURU� LQ� WKRVH�ZKR�KDSSHQ�WR�EH�SUHVHQW��
0LFKDHO�*URVV�� D�%ULWLVK�ZULWHU��KDV�ZULWWHQ�D�YHU\�VFKRODUO\�DQQRWDWHG�ELEOLRJUDSK\� RI� ������ VRXUFHV� DERXW� SROWHUJHLVW� FDVHV� IURP� GLIIHUHQW�FRXQWULHV��*URVV��������&ROLQ�:LOVRQ�KDV�SURGXFHG�D�YHU\�HDV\�WR�UHDG�DQG� FRPSUHKHQVLYH� ����SDJH� ERRN� SDFNHG�ZLWK� FDVHV� �:LOVRQ� �������*X\� 3OD\IDLU
V� 7KLV� +RXVH� LV� +DXQWHG LV� DQ� H[FHOOHQW� DFFRXQW� RI� WKH�(QILHOG�SROWHUJHLVW�FDVH��
6RPHWLPHV�KDUGHQHG�SROLFH�RIILFHUV�KDYH�ZLWQHVVHG�DQG�WHVWLILHG�WR�WKLV�SROWHUJHLVW� SKHQRPHQRQ� WKDW� FDQQRW� EH� H[SODLQHG� RWKHU� WKDQ� E\� D�GLVWXUEHG� LQWHOOLJHQFH� IURP� WKH� DIWHUOLIH�� 0DQ\� WLPHV� SURIHVVLRQDO�PHGLXPV�ZHUH�DEOH� WR�FRQWDFW� WKH�SROWHUJHLVW�ZKR�ZDV�DEOH� WR�H[SODLQ�ZK\�LW�ZDV�GLVWXUEHG��



���,Q�%ULWDLQ
2QH�RI�%ULWDLQ
V�PRVW� DPD]LQJ� SROWHUJHLVW� DFWLYLWLHV�ZDV� DW� WKH�+DUSHU�KRPH� LQ� (QILHOG� DQG� ODVWHG� IRU� PRUH� WKDQ� VL[WHHQ� PRQWKV� LQ� ������VWDUWLQJ� LQ� $XJXVW� ����� DQG� HQGLQJ� LQ�2FWREHU� ������0UV��+DUSHU�� D�GLYRUFHH�� OLYHG� WKHUH� ZLWK� KHU� IRXU� FKLOGUHQ�� WZR� ER\V� DQG� WZR� JLUOV��DJHG�IURP�VHYHQ�WR�WKLUWHHQ�
7KH�GLVWXUEDQFHV�ZKLFK�GLG�QRW�FRPH�IURP�SK\VLFDO�KXPDQ�RULJLQ�ZHUH�ZLWQHVVHG� E\� D� QXPEHU� RI� GLIIHUHQW� SHRSOH�ZLWK� GLIIHUHQW� EDFNJURXQGV�DQG� GLIIHUHQW� UHOLJLRXV� EHOLHIV�� LQFOXGLQJ� VNHSWLFV�� SROLFH�� SROLWLFLDQV��SV\FKRORJLVWV�� SV\FKLDWULVWV�� MRXUQDOLVWV� DQG� VRFLDO�ZRUNHUV� DOO� UHSRUWHG�WKH�SROWHUJHLVW�DFWLYLWLHV��
7ZR�FRQVLVWHQW�DQG�ORQJLWXGLQDO� LQYHVWLJDWRUV�ZHUH�D�ZULWHU��*X\�/\RQ�3OD\IDLU�D� KLJKO\� H[SHULHQFHG� REVHUYHU� RI� SROWHUJHLVW� DFWLYLWLHV� LQ�%UD]LO�DQG�0DXULFH�*URVVH��D�KLJKO\�PRWLYDWHG�PHPEHU�RI�WKH�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK� �635���3OD\IDLU� DQG�*URVVH�HVWLPDWHG� WKDW�RYHU�������LQH[SOLFDEOH�LQFLGHQWV�ZHUH�REVHUYHG�E\�DW�OHDVW����ZLWQHVVHV�
6RPH RI�WKH�DFWLYLWLHV�RI�WKLV�SDUWLFXODU�SROWHUJHLVW�LQFOXGHG�
� WKURZLQJ�KRXVHKROG�LWHPV�DURXQG��FKDLUV�ZHUH�VPDVKHG��FKLOGUHQ
V�WR\V�ZHUH�VHHQ�IO\LQJ�LQ�WKH�DLU�WKURZQ�IURP�DQ�LQYLVLEOH�VRXUFH� OLJKWLQJ�ILUHV�ZKLFK�H[WLQJXLVKHG�WKHPVHOYHV�� GUDLQLQJ� WKH� SRZHU� RXW� RI� WKH� MRXUQDOLVWV
� FDPHUD� DQG� RWKHU�HOHFWURQLF� EDWWHULHV� LPPHGLDWHO\� DIWHU� WKH� EDWWHULHV� KDG� EHHQ�FKDUJHG�� WKURZLQJ�DQ�LURQ�JULOOH�IURP�WKH�ERWWRP�RI�WKH�ILUHSODFH�DFURVV�WKH�URRP�QDUURZO\�PLVVLQJ�-LPP\��RQH�RI�WKH�+DUSHU�ER\V�� ULSSLQJ�D�KHDY\�JDV�ILUH��RXW�RI�WKH�ZDOO�

$QVZHULQJ� DQ� LQYHVWLJDWRU�� RQH� RI� WKH� SROWHUJHLVWV� VWDWHG� KH� ZDV� 
-RH�:DWVRQ�
�$VNHG� WKH� UHDVRQ� IRU� WKH�DFWLYLW\� WKH�SROWHUJHLVW� DQVZHUHG�� 
,�ZDV�VOHHSLQJ�KHUH�
²LPSO\LQJ�HYHU\ERG\�HOVH�ZDV�D�WUHVSDVVHU��
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,Q�*HUPDQ\
$�PRVW�SRZHUIXO�SROWHUJHLVW�DFWLYLW\�RFFXUUHG�LQ�D�ODZ\HU
V�RIILFH�LQ�WKH�%DYDULDQ�WRZQ�RI�5RVHQKHLP�LQ������
7KH� SROWHUJHLVW� DFWLYLW\� FHQWHUHG� DURXQG� D� \RXQJ� HLJKWHHQ� \HDU� ROG�VHFUHWDU\�$QQHPDULH�6FKQHLGHU��2QH�PRUQLQJ�ZKHQ�VKH�ILUVW�JRW�WKH�MRE�DW�WKH�RIILFH��VKH�ZDONHG�GRZQ�WKH�HQWUDQFH�KDOO��:LWQHVVHV�VWDWHG�WKDW�
� WKH�KDQJLQJ�ODPS�VWDUWHG�WR�VZLQJ�� WKH�ODPS�LQ�WKH�FORDNURRP�VWDUWHG�WR�VZLQJ�WRR�� D�EXOE�GLUHFWO\�DERYH�KHU�H[SORGHG�� WKH�IOXRUHVFHQW�OLJKWLQJ�ZHQW�RXW�LQ�WKH�QH[W�URRP�

$W�RWKHU�WLPHV�
� ORXG�EDQJV�ZHUH�KHDUG



���� DOO�WKH�OLJKWV LQ�WKH�RIILFH�ZHQW�RXW�DW�WKH�VDPH�WLPH� HOHFWULFDO�IXVHV�ZRXOG�EORZ�ZLWKRXW�DQ\�FDXVH� FDUWULGJHV�IXVHV�HMHFWHG�WKHPVHOYHV�IURP�WKH�VRFNHWV� DOO� IRXU� WHOHSKRQHV�ZRXOG� ULQJ� VLPXOWDQHRXVO\�ZLWK�QR�RQH�RQ�WKH�OLQH� FDOOV�ZHUH�IUHTXHQWO\�FXW�RU�LQWHUUXSWHG�IRU�VKRUW�SHULRGV� WHOHSKRQH�ELOOV�VXGGHQO\�VRDUHG�WR�YHU\�KLJK�OHYHOV� GHYHORSLQJ� IOXLG� LQ� WKH� SKRWRVWDWLF� FRSLHUV� ZRXOG� RIWHQ� VSLOO� RXW�ZLWKRXW�DQ\�GLVWXUEDQFH� LQYHVWLJDWLQJ� WHFKQLFLDQV� FDSWXUHG� VZLQJLQJ� ODPSV� DQG� IUDPHV� RQ�FDPHUDV� SK\VLFLVWV� )� .DUJHU� DQG�*��=LFKD� FRXOG� QRW� ILQG�DQ\WKLQJ�ZURQJ�ZLWK�WKH�HOHFWULFDO�DQG�RWKHU�PDWHULDO�WKLQJV�LQ�WKH�RIILFH� GUDZHUV�ZHUH�ZLWQHVVHG�RSHQLQJ�E\�WKHPVHOYHV� WZLFH�D�����SRXQG�FDELQHW�ZDV�VHHP�WR�PRYH�E\�LWVHOI�
3URIHVVRUV�� MRXUQDOLVWV�� SROLFH� DQG� RWKHU ZLWQHVVHV� WHVWLILHG� WR� WKH�SROWHUJHLVW�SKHQRPHQRQ��3URIHVVRU�%HQGHU��D�SDUDSV\FKRORJLVW�ZKR�DOVR�LQYHVWLJDWHG� WKLV� VSHFLDO� SROWHUJHLVW�� VWDWHG� WKDW� WKH� SROWHUJHLVW�SKHQRPHQRQ� ZDV� FHQWHUHG� DURXQG� $QQPDULH��:KHQ� $QQPDULH� KDG� WR�OHDYH� WR� ZRUN� VRPHZKHUH� HOVH� WKH� SROWHUJHLVW� SKHQRPHQRQ� VWRSSHG�DEUXSWO\��1R�LQYHVWLJDWRU�UDLVHG�DQ\�LVVXH�RI�FKHDWLQJ�E\�$QQPDULH�RU�E\�DQ\ERG\�HOVH��
(OVHZKHUH�� LQ� ����� LQ� 1LFNOKHLP� *HUPDQ\�� LW� ZDV� UHSRUWHG� WKDW�SDUDVFLHQWLVWV�LQYHVWLJDWHG�DSSRUWDWLRQV²WKH�PRYLQJ�RI�VROLG�REMHFWV�
E\�WKHPVHOYHV
� IURP� RQH� SODFH� WR� D� GLIIHUHQW� SODFH�� 3DUDVFLHQWLVWV�FRPPXQLFDWHG� ZLWK� WKLV� SDUWLFXODU� SROWHUJHLVW� DQG� LQVWUXFWHG� LW� WR�UHPRYH� SHUIXPH� ERWWOHV� IURP� RQH� URRP� WR� EH� WDNHQ� RXWVLGH�� 6RRQ�DIWHUZDUGV�� LQ� WKH�SUHVHQFH�RI�PDQ\�ZLWQHVVHV�� WKHVH�ERWWOHV�ZHUH�VHHQ�IDOOLQJ�IURP�WKH�VN\�



���:KDW�GR�WKH�PDWHULDOLVWV�DQG�WKH�FORVHG�PLQGHG�VNHSWLFV�VD\"
7KH� PDWHULDOLVWV� KDYH� IDLOHG� WR� JLYH� D� FUHGLEOH�� FRKHUHQW� DQG� ORJLFDO�DOWHUQDWLYH� H[SODQDWLRQ� IRU� DOO SROWHUJHLVW� SKHQRPHQD�� %HJLQQLQJ� ZLWK�3RGPRUH� LQ� ����� WKH\� KDYH� FRQVLVWHQWO\� DUJXHG� IRU� WZR� H[SODQDWLRQV��IUDXG�DQG� WKH�SV\FKLF� IRUFH�RI� WKH�PHGLXP�WKH�DJHQW�DW� WKH�FHQWHU�RI�WKH�GLVWXUEDQFH��6WHYHQVRQ�����������
7KH\� FODLP� WKDW� LQ� PDQ\� LQVWDQFHV� LW� LV� FDXVHG� E\� D� \RXQJ� IHPDOHWHHQDJHU� LQ� D� KRXVHKROG� EHLQJ� 
QDXJKW\
�� 7KLV� LV� XQDFFHSWDEOH��XQUHDVRQDEOH��XQWHVWDEOH�IRU�UHDVRQV�ZKLFK�ZLOO�EH�RXWOLQHG�EHORZ�
7KH� PDWHULDOLVW� DQG� HQWUHQFKHG� VNHSWLF� 3URIHVVRU� :LOOLDP� 5ROO�� D�GLUHFWRU� RI� WKH� 3V\FKLFDO� 5HVHDUFK� )RXQGDWLRQ� LQ� 'XUKDP�� 1RUWK�&DUROLQD� VHULRXVO\� VXJJHVWHG� WKDW� SROWHUJHLVW� DFWLYLW\� LV� GXH� WR� WKH�H[WUHPH� VH[XDO� IUXVWUDWLRQ� DQG� DQJHU� RI� D� WHHQDJHU� GXULQJ� WKH� \HDUV�DURXQG�SXEHUW\��$QG�LW�LV�WKH�VXSSUHVVHG�HQHUJ\�WKDW�
H[WHUQDOL]HV
�DOO�WKH�SROWHUJHLVW�SKHQRPHQD��,Q�VRPH�SROWHUJHLVW�SDWWHUQV��WKLV�3URIHVVRU�VD\V��WKH�EHKDYLRU�UHODWHV�WR�WKH�IHPDOH�PHQVWUXDO�F\FOH��
0DQ\� UHDGHUV� ,
P� VXUH�� OLNH� PDQ\� SHRSOH� DW� P\� PHHWLQJV�� EXUVW� RXW�ODXJKLQJ� DW� WKH� VFLHQWLILFDOO\� XQWHVWDEOH�� ULGLFXORXV� FODLPV� RI� WKLV�SURIHVVRU��+H�GRHV�QRW�H[SODLQ�KRZ�KLV�WKHRU\�DFFRXQWV�IRU�
� SROWHUJHLVW� DFWLYLW\� XVXDOO\� ODVWLQJ� RQO\� IRU� D� UHODWLYHO\� VKRUW� WLPH�ZKHUHDV�SXEHUW\�DQG�WKH�VXSSRVHG�VH[XDO�IUXVWUDWLRQ�JRHV�RQ�IRU�D�QXPEHU�RI�\HDUV� WKH�ZRPDQ
V� 
H[WHULRUL]HG
� HQHUJ\� IURP�KHU�PHQVWUXDO� F\FOH� EHLQJ�DEOH� WR� JLYH� DFFXUDWH� IDFWV� DQG� GHWDLOV� VXFK� DV� QDPHV� GDWHV� DQG�FDXVHV�RI�GHDWK�RI�SUHYLRXV�RFFXSDQWV�LQ�D�KRXVH� PDWHULDOL]DWLRQV�RI�JRRGV�DQG�DELOLW\�WR�VWDUW�D�ILUH� DSSDULWLRQV� D�MHHS�EHLQJ�OLIWHG����IHHW�XS�LQ�WKH�DLU��3OD\IDLU������� WKH�YRLFHV�RI�PDWXUH�DJHG�SHUVRQV�EHLQJ�KHDUG�� YHU\�KHDY\�IXUQLWXUH�EHLQJ�OLIWHG� SROWHUJHLVW�VWRQH�WKURZLQJ�ZKLFK�RFFXUV�LQ�PDQ\�FRXQWULHV



���� SROWHUJHLVW� FDSDFLW\� WR� DFFHOHUDWH� YLEUDWLRQV� RI� VROLG� REMHFWV� DQG�WUDQVSRUW�WKHVH�REMHFWV�LQWR�D�GLIIHUHQW�KRXVH� YHUEDO� RU� FRGH� UHVSRQVHV� E\� WKH� SROWHUJHLVW� WR� TXHVWLRQV� DQG�FRPPDQGV����VRPH�SROWHUJHLVW�DFWLYLWLHV�EHLQJ�YHU\�YLQGLFWLYH�DQG�KDUPIXO� VRPH�SROWHUJHLVW�XWWHULQJV�EHLQJ�GLVJXVWLQJO\�ILOWK\�DQG�REVFHQH� VRPH�SROWHUJHLVWV�H[KLELWLQJ��SHUVRQDOLWLHV RI�YLFLRXV�ROGHU�PDOHV� VRPH SROWHUJHLVWV�EHLQJ�JHQWOH�DQG�HYHQ�SOD\IXO� QR� SROWHUJHLVW� DFWLYLW\� RFFXUULQJ� LQ� WKH� RYHUZKHOPLQJ�PDMRULW\� RI�KRXVHV�LQKDELWHG�E\�DGROHVFHQWV�UHDFKLQJ�SXEHUW\� SROWHUJHLVW�DFWLYLW\�RFFXUULQJ�ZKHUH�QR�DGROHVFHQWV�UHVLGH� SROWHUJHLVW� DFWLYLW\� LPPHGLDWHO\� FHDVLQJ� RQFH� WKH� HQWLW\� LV�FRQWDFWHG�WKURXJK�D�JLIWHG�PHGLXP�DQG�SHUVXDGHG�WR�PRYH�RQ�
:H�DUH�LQIRUPHG�WKDW�LQ�WKH�ILQDO�DQDO\VLV�3URIHVVRU�5ROO�UHOXFWDQWO\�GLG�DGPLW� WKDW� LQ� VRPH SROWHUJHLVW� FDVHV� WKH� VSLULW� H[SODQDWLRQ� KDV� WR� EH�DFFHSWHG��
7KH� FODLP� E\� WKH� VNHSWLFV� DQG� WKH�PDWHULDOLVWV� LQ� WKH�(QILHOG� FDVH�ZDV�WKDW� WKH� JLUOV� LQ� WKH� +DUSHU� IDPLO\� KDG� H[FHVV� HQHUJ\� DVVRFLDWHG� ZLWK�SXEHUW\� WKDW� FDXVHG� WKH� SROWHUJHLVW� SUREOHP��%XW� WKLV�GRHV�QRW�H[SODLQ�WKH� VSHFLILF� LQFLGHQWV� DV� H[SODLQHG� DERYH� DQG� WKH� KXQGUHGV� RI� RWKHU�SROWHUJHLVW�FDVHV��,I�WKH�HQHUJ\�E\�\RXQJ�JLUOV�DW�SXEHUW\�LV�WKH�FDXVH�RI�SROWHUJHLVW�DFWLYLW\�WKHQ�PRUH�WKDQ�KDOI�RI�%ULWDLQ�DQG�WKH�8QLWHG�6WDWHV�DQG�WKH�ZKROH�ZRUOG�ZKHUH�HDUO\�WHHQDJHUV�UHVLGH�ZRXOG�EH�SHVWHUHG�E\�SROWHUJHLVW�DFWLYLW\�
,DQ�6WHYHQVRQ�LQ�KLV�SDSHU�µ$UH�3ROWHUJHLVWV�/LYLQJ�RU�DUH� WKH\�'HDG"¶�������� SUHVHQWV� WKUHH� FDVHV� WR� LOOXVWUDWH� WKH� SRVVLELOLW\� WKDW�SDUDSV\FKRORJLVWV� VKRXOG� DJDLQ� FRQVLGHU� GLVFDUQDWH� DJHQFLHV� LQ�SROWHUJHLVW�SKHQRPHQD��+H�JRHV�RQ�WR�SUHVHQW�LQ�D�WDEOH�WKLUWHHQ�IDFWRUV�ZKLFK�PD\�EH�XVHG�WR�GLVFULPLQDWH�FDVHV�JHQHUDWHG�E\�D�OLYLQJ�DJHQW�DQG�WKRVH�RI�GLVFDUQDWH�RULJLQ��



���6RPH�RI�WKH�SRLQWV�WKDW�KH�VXJJHVWV�IDYRU�D�GLVFDUQDWH�RULJLQ�K\SRWKHVLV�LQFOXGH�FDVHV�ZKHUH�
� REMHFWV�VHHP�WR�EH�FDUULHG�DQG�GHSRVLWHG�JHQWO\� WKH�VXEMHFW�LV�GLVDGYDQWDJHG�RU�LQMXUHG�E\�WKH�SKHQRPHQD� PHDQLQJIXO�UHVSRQVHV�DUH�REWDLQHG�IURP�UDSV� DSSDULWLRQDO�DQG�YLVXDO�SKHQRPHQD�RFFXU�HDUO\�DQG�DEXQGDQWO\� FRPPXQLFDWLRQV�FRPH�WKURXJK�PHGLXPV�IURP�DSSDUHQW�GLVFDUQDWH��SHUVRQDOLWLHV� WKH�SKHQRPHQD�FHDVHV�XSRQ�LQWHUFHVVLRQ��SODFDWLRQ�RU�H[RUFLVP�

7KRXVDQGV� RI� SROWHUJHLVW� FDVHV� KDYH� EHHQ� UHSRUWHG� IURP� QHDUO\� HYHU\�FRXQWU\� LQ� WKH�ZRUOG�� 7KRVH�PDWHULDOLVWV� DQG� RWKHU� QHJDWLYH� REVHUYHUV�ZKR�FRQWLQXH�WR�GHQ\�WKH�H[LVWHQFH�RI�SROWHUJHLVWV�RU�ZKR�FODLP�WKDW�WKH�GLVWXUEDQFHV� DUH� FDXVHG� E\� DQ� XQNQRZQ� IRUFH� KDYH� QRW� VR� IDU� JLYHQ� D�ORJLFDO��UDWLRQDO�DQG�VFLHQWLILFDOO\�REMHFWLYH�DOWHUQDWLYH�H[SODQDWLRQ�WR�WKH�FODLP�WKDW�VRPH�SROWHUJHLVWV�DUH�GLVWXUEHG�HQWLWLHV�ZKR�IRU�D�SHULRG�RI�WLPH�FDXVH�SHRSOH�WR�QRWLFH�KLP�RU�KHU��
7KH\�GRQ¶W�NQRZ�WKH\�DUH�GHDG
3ROWHUJHLVW� DFWLYLW\� LV� FRQVLVWHQW�ZLWK� WKH� LQIRUPDWLRQ� WUDQVPLWWHG� IURP�WKH�DIWHUOLIH�IURP�KXQGUHGV�RI�GLIIHUHQW�VRXUFHV��LQFOXGLQJ�RI�FRXUVH��WKH�KLJKHU�VRXUFH�6LOYHU�%LUFK��WKDW�WKHUH�DUH�SHRSOH�ZKR�SK\VLFDOO\�GLH�DQG�ZKR��XSRQ�ILQGLQJ�WKHPVHOYHV�FRQVFLRXV�LQ�DQ�DSSDUHQWO\�VROLG�ERG\�LQ�D�QHZ� GLPHQVLRQ� UHIXVH� WR� EHOLHYH� WKH\� DUH� SK\VLFDOO\� GHDG²VRPH�EHFRPH�FRQIXVHG�DQG�FDXVH�D�ORW�RI�PLVFKLHI�IRU�D�WLPH�
,QIRUPDWLRQ� WUDQVPLWWHG� IURP� WKH� DIWHUOLIH� WHOOV� WKDW� MXVW� EHFDXVH� ZH�HQWHU� LQWR�D�GLIIHUHQW�GLPHQVLRQ�DW� WKH�SRLQW�RI�GHDWK�LW�GRHV�QRW�PHDQ�WKDW�RXU�SHUVRQDOLW\�FKDQJHV��7KH�VWDWH�RI�PLQG�DW�WKH�SRLQW�RI�GHDWK�LV�FUXFLDOO\� LPSRUWDQW�� 7KH� PLQG�� FKDUDFWHU� DQG� SHUVRQDOLW\� LPPHGLDWHO\�DIWHU� GHDWK� GR� QRW� FKDQJH�� QRW� RQH� LRWD��$QG� LI� D� SHUVRQ� LV� H[WUHPHO\�GLVWXUEHG�DW� WKH�WLPH�RI�GHDWK�� WKHUH�LV�D�OLNHOLKRRG�WKDW�WKH�SHUVRQ�ZLOO�FRQWLQXH� WR�EH�GLVWXUEHG� LQ� WKH�QH[W�ZRUOG²IRU�DQ�LQGHILQLWH�SHULRG�RI�WLPH��



���:H� DUH� WROG� WKDW� VRPHWLPHV� SHRSOH� JHW� FDXJKW� EHWZHHQ� WKH� SK\VLFDO�ZRUOG�DQG�WKH�DIWHUOLIH��7KH\�WKLQN�WKDW�WKH\�DUH�VWLOO�DOLYH�DQG�FRQWLQXH�WR� OLYH� LQ� WKH� VDPH� KRXVH�� 2FFDVLRQDOO\�� RQH� RI� WKH� OLYLQJ� SHRSOH�RFFXS\LQJ�WKH�VDPH�KRXVH�PD\�EH�PHGLXPVLVWLF�D�GHYHORSLQJ�SV\FKLF�VHQVLWLYH�� ,Q� WKH� SUHVHQFH� RI� WKLV� SHUVRQ� WKH� HQWLW\� LV� DEOH� WR�PDNH� LWV�SUHVHQFH�IHOW��
0DWWKHZ�0DQQLQJ�ZULWHV�LQ�KLV�ERRN�7KH�6WUDQJHUV >KWWS���ZZZ�FROLQ�VP\WKH�FRP�DXWKRUV�PDWWPDQ�KWP@� RI� KLV� SROWHUJHLVW� H[SHULHQFHV�ZKHQ�KH� ZDV� D� WHHQDJHU� WKDW�� KH� FODLPV�� ZHUH� WULJJHUHG� E\� D� GHFHDVHG�SUHYLRXV� RFFXSDQW� RI� KLV� IDPLO\� KRPH�� D� 5REHUW� :HEEH�� ZKR� ZDV�REMHFWLQJ� DERXW� RWKHU� SHRSOH� OLYLQJ� LQ� KLV� KRXVH��
0DQQLQJ�KDV�VLQFH�JRQH�RQ�WR�EHFRPH�DQ�LQWHUQDWLRQDOO\�NQRZQ�SV\FKLF�DQG�KHDOHU��$W� WKH�WLPH�KH�ZDV�H[SHULHQFLQJ�WKH�SROWHUJHLVW�SKHQRPHQD�KH� ZDV� WKRURXJKO\� LQYHVWLJDWHG� E\� 3URIHVVRU� *HRUJH� 2ZHQ� RI�&DPEULGJH��D�ZRUOG�H[SHUW�RQ�SROWHUJHLVWV��/DWHU�KH�ZDV�LQYHVWLJDWHG�E\�D� QXPEHU� RI� RWKHU� VFLHQWLVWV� LQFOXGLQJ� &KDUOHV� 7DUW� DQG� 1REHO� 3UL]H�ZLQQLQJ� SK\VLFLVW� %ULDQ� -RVHSKVRQ�� 7KHVH� VFLHQWLVWV� ZLWK� WKH� KLJKHVW�FUHGLELOLW\� DQG� ZLWK� LQWHUQDWLRQDO� UHSXWDWLRQV� FRQILUPHG� WKDW� 0DWWKHZ�0DQQLQJ¶V�SV\FKLF�H[SHULHQFHV�ZHUH�JHQXLQH��
8QILQLVKHG�EXVLQHVV
,Q� PDQ\� LQVWDQFHV� WKH� PRWLYDWLRQ� IRU� SROWHUJHLVW
V� DFWLYLW\� LV� GLUHFWO\�UHODWHG� WR� VRPH� VHULRXV� XQILQLVKHG� EXVLQHVV��6RPHWLPHV� VHULRXV�FULPHV�VXFK� DV�PXUGHU�� UDSH�� WRUWXUH�DQG�VRPH�RWKHU� IRUP� LQMXVWLFH�PRWLYDWHV�WKH�DIWHUOLIH�LQWHOOLJHQFH�WR�VHHN�MXVWLFH�RU�UHYHQJH��
:KLOH� HDFK� FDVH� QHHGV� WR� EH� LQYHVWLJDWHV� WKRURXJKO\� WR� UXOH� RXW� IUDXG�DQG� RWKHU� QDWXUDO� H[SODQDWLRQV� WKHUH� LV� QR� GRXEW� WKDW� VRPH RI� WKH�REMHFWLYH� HYLGHQFH� DYDLODEOH� DERXW� SROWHUJHLVW� DFWLYLW\� FDQ� RQO\ EH�H[SODLQHG�E\�WKH�H[LVWHQFH�RI�WKH�DIWHUOLIH��



�������5HLQFDUQDWLRQ

7KH�JUHDWHU�WKH�LJQRUDQFH��WKH�JUHDWHU�WKH�GRJPDWLVP��
6LU�:LOOLDP�2VWOHU�0'
7R� UH�LQFDUQDWH� PHDQV� WR� 
FRPH� EDFN� LQWR� IOHVK�
� /DWLQ� 
FDUQH
� PHDQV�IOHVK��6RPH�:HVWHUQ�WKHRORJLDQV�WU\�WR�ULGLFXOH�WKH�LGHD�RI�UHLQFDUQDWLRQ�E\�VD\LQJ�\RX�FDQ�FRPH�EDFN�DV�D�PRVTXLWR�RU�D�FRFNURDFK��%XW�WKHUH�LV�QR�HYLGHQFH�WKDW�KXPDQ�EHLQJV�FRPH�EDFN�DV�DQ\WKLQJ�OHVV�WKDQ�KXPDQ�DV� VRPH� (DVWHUQ� VHFWV� EHOLHYH�� 7UDQVPLWWHG� LQIRUPDWLRQ� IURP� KLJKHU�LQWHOOLJHQFHV� WHOOV� XV� WKDW� KXPDQV�ZKR� FRPH�EDFN� WR� HDUWK� FRPH�EDFN�RQO\� DV� KXPDQ��7KH\�VD\� WKDW� WKHUH� LV�QR�FURVVLQJ�RYHU�RI� VSHFLHV�DQG�WKDW�WKH�HYROYHG�KXPDQ�YLEUDWLRQV�FDQQRW�EH�UHJUHVVHG�WR�OHVVHU�VSHFLHV�
7KH�PRGHUQ�HYLGHQFH�IRU�UHLQFDUQDWLRQ�FRPHV�IURP�SDVW�OLIH�UHJUHVVLRQ��VSRQWDQHRXV� UHFDOO� RI� SDVW� OLYHV�� WUDQVPLVVLRQ� RI� LQIRUPDWLRQ� IURP� WKH�DIWHUOLIH�� 7KHRVRSK\�� (GJDU� &D\FH�� DQG� UHFHQW� WUDQVODWLRQ� RI� 6DQVNULW�WH[WV�� +RZHYHU� LQ� NHHSLQJ� ZLWK� WKH� VFLHQWLILF� HPSKDVLV� RI� WKLV� ERRN�FRQFHQWUDWLRQ� ZLOO� EH� PDGH� RQ� SDVW�OLIH� UHJUHVVLRQ�� DQG� VSRQWDQHRXV�UHFDOO�RI�SDVW�OLYHV�
6RPH�ZKR�GR�QRW�DFFHSW�UH�LQFDUQDWLRQ�DUJXH�WKDW�WKH�HYLGHQFH�FDQ�EH�H[SODLQHG�E\�SRVVHVVLRQ�RU�VSLULW�LQIOXHQFH��7KDW�PD\�EH�VR�
,W� LV� QRW� WKH� SXUSRVH� RI� WKLV� ERRN� WR� DUJXH� HLWKHU� IRU� RU� DJDLQVW�UHLQFDUQDWLRQ²VLPSO\� WR� SUHVHQW� VRPH� IDVFLQDWLQJ� HYLGHQFH�� %XW�ZKHWKHU� \RX� WDNH� WKH� UHLQFDUQDWLRQ�YLHZ�RU� WKH� VSLULW�SRVVHVVLRQ�YLHZ��WKH�HYLGHQFH�EXLOGV�PRUH�VWURQJO\�WKH�FDVH�IRU�OLIH�DIWHU�GHDWK��
3DVW�OLIH�UHJUHVVLRQV
3DVW�OLIH�UHJUHVVLRQ�VLPSO\�LQYROYHV�SODFLQJ�D�SHUVRQ�XQGHU�K\SQRVLV�DQG�DVNLQJ� WKHP� WR� JR� EDFN� WKURXJK� WKHLU� FKLOGKRRG� WR�D� WLPH�EHIRUH� WKH\�ZHUH�ERUQ��,Q�PDQ\�FDVHV�WKH�SHUVRQ�EHJLQV�WDONLQJ�DERXW�KLV�RU�KHU�OLIH�RU�OLYHV�EHIRUH�WKH�SUHVHQW�OLIHWLPH��DERXW�WKHLU�SUHYLRXV�GHDWK�DQG�DERXW�WKH�WLPH�EHWZHHQ�OLYHV�LQFOXGLQJ�WKH�SODQQLQJ�RI�WKH�SUHVHQW�OLIHWLPH��



���
7KH�PDLQ�UHDVRQ�ZK\�DW�OHDVW�VRPH�RI�WKHVH�FODLPV�PXVW�EH�FRQVLGHUHG�DV�HYLGHQFH�DUH�
� WKH�UHJUHVVLRQ�IUHTXHQWO\�OHDGV�WR�D�FXUH�RI�D�SK\VLFDO�LOOQHVV� LQ� VRPH� FDVHV� WKH� SHUVRQ� UHJUHVVHG� EHJLQV� WR� VSHDN�DQ�XQOHDUQHG�IRUHLJQ�ODQJXDJH� LQ� VRPH� FDVHV� WKH� SHUVRQ� EHLQJ� UHJUHVVHG� UHPHPEHUV� GHWDLOV� RI�DVWRQLVKLQJ� DFFXUDF\�ZKLFK�ZKHQ� FKHFNHG�RXW�DUH�YHULILHG�E\� WKH�WRS�KLVWRULDQV� WKH�HPRWLRQDO� LQWHQVLW\�RI WKH�H[SHULHQFH� LV� VXFK�WKDW� LW�FRQYLQFHV�PDQ\�IRUPHUO\�VNHSWLFDO�SV\FKLDWULVWV�ZKR�DUH�XVHG�WR�GHDOLQJ�ZLWK�IDQWDV\�DQG�LPDJLQHG�UHJUHVVLRQV� LQ�VRPH�FDVHV�WKH�DOOHJHG�FDXVH�RI�GHDWK�LQ�DQ�LPPHGLDWH�SDVW�OLIH�LV�UHIOHFWHG�E\�D�ELUWKPDUN�LQ�WKH�SUHVHQW�OLIH�

%\� ����� SDVW� OLIH� UHJUHVVLRQ�ZDV� EHLQJ� DFFHSWHG� E\� GRFWRUV�ZKR� KDG�SUHYLRXVO\� EHHQ� WRWDO� VNHSWLFV� EHFDXVH� LW� ZRUNHG�� $V� 'U� $OH[DQGHU�&DQQRQ�ZURWH�
)RU�\HDUV�WKH�WKHRU\�RI�UHLQFDUQDWLRQ�ZDV�D�QLJKWPDUH�WR�PH�DQG�,�GLG�P\� EHVW� WR� GLVSURYH� LW���� <HW� DV� WKH� \HDUV� ZHQW� E\� RQH� VXEMHFW� DIWHU�DQRWKHU� WROG� PH� WKH� VDPH� VWRU\� LQ� VSLWH� RI� GLIIHUHQW� DQG� YDULHG�FRQVFLRXV� EHOLHIV�� 1RZ� ZHOO� RYHU� D� WKRXVDQG� FDVHV� KDYH� EHHQ�LQYHVWLJDWHG� DQG� ,� KDYH� WR� DGPLW� WKDW� WKHUH� LV� VXFK� D� WKLQJ� DV�UHLQFDUQDWLRQ�
��FLWHG�)LVKHU������������

3V\FKLDWULVWV�DOO�RYHU�WKH�ZRUOG�KDYH�IRXQG�WKDW�UHJUHVVLRQ�ZRUNV��'U�*HUDOG�(GHOVWHLQ��SV\FKRORJLVW�
7KHVH�H[SHULHQFHV��SDVW�OLIH�UHJUHVVLRQV���IRU�UHDVRQV�,�FDQQRW�H[SODLQ��DOPRVW�DOZD\V� OHDG� WR� UDSLG� LPSURYHPHQWV� LQ� WKH�SDWLHQW� �FLWHG�)LVKHU����������7KH�YHU\�ZHOO�NQRZQ�FOLQLFDO�SV\FKRORJLVW��'U�(GLWK�)LRUH�RI�WKH�8QLWHG�6WDWHV��VD\V�



���
,I� VRPHRQH
V� SKRELD� LV� HOLPLQDWHG� LQVWDQWO\� DQG� SHUPDQHQWO\� E\� KLV�UHPHPEUDQFH� RI� DQ� HYHQW� IURP� WKH� SDVW� �OLIH��� LW�PDNHV� ORJLFDO� VHQVH�WKDW�WKH�HYHQW�PXVW�KDYH�KDSSHQHG��FLWHG�)LVKHU�����������

'U� *HUDOG� 1HWKHUWRQ�� ZKR� ZDV� UDLVHG� DV� D� IXQGDPHQWDOLVW�0HWKRGLVW��KDV� VXFFHVVIXOO\� XVHG� WKH� PHWKRG� RQ� ������ SDWLHQWV�� +H� ZDV� LQLWLDOO\�VNHSWLFDO� EXW� DV� D� UHVXOW� RI� KLV� H[SHULHQFH� LV� QRZ� FRQYLQFHG� RI� WKH�HIIHFWLYHQHVV� RI� SDVW� OLIH� UHJUHVVLRQ�� +LV� SDWLHQWV�� ZKR� LQFOXGHG� ERWK�SULHVWV�DQG�SK\VLFLVWV��DUH�DOPRVW�DOZD\V�VNHSWLFDO�DW�ILUVW�EXW�WKLV�KDG�QR�HIIHFW�RQ�WKH�HIIHFWLYHQHVV�RI�WKH�WUHDWPHQW��+H�VD\V�
0DQ\� SHRSOH� JR� DZD\� EHOLHYLQJ� LQ� UHLQFDUQDWLRQ� DV� D� UHVXOW� RI� WKHLU�H[SHULHQFH����:KDW�LV�WKH�ORJLFDO�DQVZHU"�7KDW�LW�DFWXDOO\�LV�KDSSHQHG���FLWHG�)LVKHU�����������

'U�$UWKXU�*XLUGKDP��(QJOLVK�SV\FKLDWULVW��PDLQWDLQV�WKDW�KH�KDV�EHHQ�D�VNHSWLF�HYHU� VLQFH�KH�ZDV�QLFNQDPHG� 
'RXEWLQJ�7KRPDV
�DV�D�ER\��%XW�DIWHU�KLV�H[SHULHQFH�RI����\HDUV�GRLQJ�K\SQRWLF�UHJUHVVLRQV�KH�FODLPV�
,I� ,� GLGQ
W� EHOLHYH� LQ� UHLQFDUQDWLRQ�RQ� WKH�HYLGHQFH� ,
G� UHFHLYHG� ,
G�EH�PHQWDOO\�GHIHFWLYH
��FLWHG�)LVKHU�����������

'U�+HOHQ�:DPEDFK ZDV�D�VNHSWLF�ZKR�LQ������XQGHUWRRN�D�PDMRU�VWXG\�RI�SDVW�OLIH�UHJUHVVLRQV�LQ�RUGHU�WR�ILQG�RXW�RQFH�DQG�IRU�DOO�LI�WKHUH�ZDV�DQ\�WUXWK�WR�UHLQFDUQDWLRQ��%\�GRLQJ�D�VFLHQWLILF�DQDO\VLV�RQ�WKH�SDVW�OLYHV�UHSRUWHG�E\�KHU��������SOXV�YROXQWHHUV�VKH�FDPH�XS�ZLWK�VRPH�VWDUWOLQJ�HYLGHQFH�LQ IDYRU�RI�UHLQFDUQDWLRQ�
� ����� �� RI� WKH� SDVW� OLYHV� UHSRUWHG� ZHUH� PDOH� DQG� ����� �� ZHUH�IHPDOH²WKLV�LV�H[DFWO\�LQ�DFFRUGDQFH�ZLWK�ELRORJLFDO�IDFW� WKH� QXPEHU� RI� SHRSOH� UHSRUWLQJ� XSSHU� FODVV� RU� FRPIRUWDEOH� OLYHV�ZDV�LQ�H[DFWO\�WKH�VDPH�SURSRUWLRQ�WR�WKH�HVWLPDWHV�RI�KLVWRULDQV�RI�WKH�FODVV�GLVWULEXWLRQ�RI�WKH�SHULRG� WKH� UHFDOO� E\� VXEMHFWV� RI� FORWKLQJ�� IRRWZHDU�� W\SH� RI� IRRG� DQG�XWHQVLOV� XVHG� ZDV� EHWWHU� WKDQ� WKDW� LQ� SRSXODU� KLVWRU\� ERRNV�� 6KH�



��� IRXQG�RYHU�DQG�RYHU�DJDLQ�WKDW�KHU�VXEMHFWV�NQHZ�EHWWHU�WKDQ�PRVW�KLVWRULDQV²ZKHQ� VKH� ZHQW� WR� REVFXUH� H[SHUWV� KHU� VXEMHFWV�ZHUH�LQYDULDEO\�FRUUHFW�
+HU� FRQFOXVLRQ� ZDV�� µ,� GRQ
W� EHOLHYH� LQ� UHLQFDUQDWLRQ²,� NQRZ�LW�¶�:DPEDFK�������
,W�PD\�VXUSULVH� WKH�UHDGHU�WKDW�5XVVLDQ�SV\FKLDWULVWV�DUH�DOVR�XVLQJ�SDVW�OLIH� UHJUHVVLRQ�� 'U� 9DUYDUD� ,YDQRYD�� KHOG� LQ� KLJK� HVWHHP� E\� 5XVVLDQ�VFLHQWLVWV�DQG�ZULWHUV�� LV�RQO\�RQH�RI�D�QXPEHU�RI�SV\FKLDWULVWV�ZKR�DUH�VXFFHVVIXOO\� XVLQJ� SDVW� OLIH� UHJUHVVLRQ� IRU� WKHUDS\� �:KLWWRQ� DQG�)LVKHU�������
3HWHU�5DPVWHU
2I� WKH� UHVHDUFK� ,� KDYH� GRQH� RYHU� WKH� \HDUV�� WKH� PRVW� LPSUHVVLYH�K\SQRWKHUDSLVW�,�KDYH�FRPH�DFURVV�LQ�VKRZLQJ�KRZ�SDVW�OLIH�UHJUHVVLRQ�LV� OLQNHG� ZLWK� UHLQFDUQDWLRQ� LV� SV\FKRORJLVW� DQG� IRUPHU� VNHSWLF� 3HWHU�5DPVWHU�IURP�6\GQH\� $XVWUDOLD��
7KH�IROORZLQJ�LQIRUPDWLRQ�LV�WDNHQ�IURP�3HWHU�5DPVWHU
V�YHU\�LPSRUWDQW�ERRN��,Q�6HDUFK�RI�/LYHV 3DVW��������DQG�IURP�D�VSHHFK�KH�JDYH�WR�WKH�$XVWUDOLDQ� +\SQRWKHUDSLVWV� QLQWK� 1DWLRQDO� &RQYHQWLRQ� DW� WKH� 6\GQH\�6KHUDWRQ�:HQWZRUWK�+RWHO�RQ�WKH���WK�0DUFK�������DQG�IURP�WKH�ILOPV�KH�PDGH�RQ�UHLQFDUQDWLRQ�
,Q� ����� KH� SURGXFHG� D� VWXQQLQJ� WHOHYLVLRQ� GRFXPHQWDU\� LQ�ZKLFK� IRXU�ZRPHQ�IURP�6\GQH\��ZKR�KDG�QHYHU�EHHQ�RXW�RI�$XVWUDOLD��JDYH�GHWDLOV�XQGHU� K\SQRVLV� RI� WKHLU� SDVW� OLYHV�� 7KHQ�� DFFRPSDQLHG� E\� WHOHYLVLRQ�FDPHUDV�DQG�LQGHSHQGHQW�ZLWQHVVHV��WKH\�ZHUH�WDNHQ�WR�WKH�RWKHU�VLGH�RI�WKH�ZRUOG��
2QH�RI� WKH�VXEMHFWV� LQYROYHG�ZDV�*ZHQ�0DF'RQDOG��D�VWDXQFK�VNHSWLF�EHIRUH� KHU� UHJUHVVLRQ�� 6KH� UHPHPEHUHG� D� OLIH� LQ� 6RPHUVHW� EHWZHHQ�



������������ 0DQ\� IDFWV� DERXW� KHU� OLIH� LQ� 6RPHUVHW� WKDW� ZRXOG� EH�LPSRVVLEOH� WR� JHW� RXW� RI� D� ERRN�ZHUH� FRQILUPHG� LQ� IURQW� RI�ZLWQHVVHV�ZKHQ�VKH�ZDV�WDNHQ�WKHUH�
� ZKHQ�WDNHQ�EOLQGIROGHG�WR�WKH�DUHD�LQ�6RPHUVHW�VKH�NQHZ�KHU�ZD\�DURXQG�SHUIHFWO\�DOWKRXJK�VKH�KDG�QHYHU�EHHQ�RXW�RI�$XVWUDOLD� VKH�ZDV�DEOH�WR�FRUUHFWO\�SRLQW�RXW�LQ�WKUHH�GLUHFWLRQV�WKH�ORFDWLRQ�RI�YLOODJHV�VKH�KDG�NQRZQ�� VKH�ZDV�DEOH� WR�GLUHFW� WKH�ILOP�FUHZ�DV�WR� WKH�EHVW�ZD\V�WR�JR�IDU�EHWWHU�WKDQ�WKH�PDSV� VKH�NQHZ�WKH�ORFDWLRQ�RI�D�ZDWHUIDOO�DQG�WKH�SODFH�ZKHUH�VWHSSLQJVWRQHV�KDG�EHHQ��7KH�ORFDOV�FRQILUPHG�WKDW�WKH�VWHSSLQJ�VWRQHV�KDG�EHHQ�UHPRYHG�DERXW����\HDUV�EHIRUH�� VKH� SRLQWHG� RXW� DQ� LQWHUVHFWLRQ�ZKHUH� VKH� FODLPHG� WKDW� WKHUH� KDG�EHHQ� ILYH� KRXVHV��(QTXLULHV�SURYHG� WKDW� WKLV�ZDV�FRUUHFW�DQG� WKDW�WKH�KRXVHV�KDG�EHHQ WRUQ�GRZQ����\HDUV�EHIRUH�DQG�WKDW�RQH�RI�WKH�KRXVHV�KDG�EHHQ�D�
FLGHU�KRXVH
�DV�VKH�FODLPHG� VKH� NQHZ�FRUUHFWO\�QDPHV�RI�YLOODJHV�DV� WKH\�ZHUH�����\HDUV�DJR�HYHQ�WKRXJK�RQ�PRGHUQ�PDSV�WKH\�GR�QRW�H[LVW�RU�WKHLU�QDPHV�KDYH�EHHQ�FKDQJHG� WKH� SHRSOH� VKH� FODLPHG� WKDW� VKH� NQHZ� ZHUH� IRXQG� WR� KDYH�H[LVWHG�RQH�ZDV�OLVWHG�LQ�WKH�UHFRUGV�RI�WKH�UHJLPHQW�VKH�FODLPHG�KH�EHORQJHG�WR� VKH� NQHZ� LQ� GHWDLO� RI� ORFDO� OHJHQGV� ZKLFK� ZHUH� FRQILUPHG� E\�6RPHUVHW�KLVWRULDQV� VKH�XVHG�FRUUHFWO\�REVFXUH�REVROHWH�ZHVW�FRXQWU\�ZRUGV�QR�ORQJHU�LQ�XVH��QR�ORQJHU�HYHQ�LQ�GLFWLRQDULHV��ZRUGV�OLNH�
WDOOHW
�PHDQLQJ�D�ORIW� VKH� NQHZ� WKDW� WKH� ORFDO� SHRSOH� FDOOHG� *ODVWRQEXU\� $EEH\� 
6W�0LFKDHOV
²D�IDFW�WKDW�ZDV�RQO\�SURYHG�E\�UHDGLQJ�DQ�REVFXUH�����\HDU�ROG�KLVWRU\�ERRN�QRW�DYDLODEOH�LQ�$XVWUDOLD� VKH�ZDV�DEOH�WR�FRUUHFWO\�GHVFULEH�WKH�ZD\�D�JURXS�RI�'UXLGV�ILOHG�XS� *ODVWRQEXU\� +LOO� LQ� D� VSLUDO� IRU� WKHLU� VSULQJ� ULWXDO�� D� IDFW�XQNQRZQ�WR�PRVW�XQLYHUVLW\�KLVWRULDQV� VKH� NQHZ� WKDW� WKHUH� ZHUH� WZR� S\UDPLGV� LQ� WKH� JURXQGV� RI�*ODVWRQEXU\�$EEH\�ZKLFK�KDYH�ORQJ�VLQFH�GLVDSSHDUHG



���� VKH� FRUUHFWO\� GHVFULEHG� LQ�6\GQH\� FDUYLQJV� WKDW�ZHUH� IRXQG� LQ�DQ�REVFXUH� ROG� KRXVH� ��� IHHW� IURP� D� VWUHDP�� LQ� WKH� PLGGOH� RI� ILYH�KRXVHV�DERXW�RQH�DQG�D�KDOI�PLOHV�IURP�*ODVWRQEXU\�$EEH\� VKH� KDG� EHHQ� DEOH� WR� GUDZ� LQ� GHWDLO� LQ� 6\GQH\� WKH� LQWHULRU� RI� KHU�*ODVWRQEXU\�KRXVH�ZKLFK�ZDV�IRXQG�WR�EH�WRWDOO\�FRUUHFW� VKH� GHVFULEHG� DQ� LQQ� WKDW� ZDV� RQ� WKH� ZD\� WR� WKH� KRXVH�� ,W� ZDV�IRXQG�WR�EH�WKHUH� VKH�ZDV�DEOH� WR� OHDG� WKH� WHDP�GLUHFW� WR� WKH�KRXVH�ZKLFK�LV�QRZ�D�FKLFNHQ� VKHG�� 1R�RQH� NQHZ� ZKDW� ZDV� RQ� WKH� IORRU� XQWLO� LW� ZDV�FOHDQHG��+RZHYHU� RQ� WKH� IORRU� WKH\� IRXQG� WKH� VWRQH� WKDW� VKH�KDG�GUDZQ�LQ�6\GQH\� WKH� ORFDOV� ZRXOG� FRPH� LQ� HYHU\� QLJKW� WR� TXL]� KHU� RQ� ORFDO�KLVWRU\�VKH� NQHZ� WKH� DQVZHUV� WR� DOO� WKH� TXHVWLRQV� WKH\� ZHUH�DVNLQJ�VXFK�DV WKH�ORFDO�SUREOHP�ZKLFK�ZDV�D�ELJ�ERJ²FDWWOH�ZHUH�EHLQJ�ORVW�WKHUH��
&\QWKLD� +HQGHUVRQ�� DQRWKHU� VXEMHFW� RI� 3HWHU� 5DPVWHU�� UHPHPEHUHG� D�OLIH�GXULQJ�WKH�)UHQFK�5HYROXWLRQ��:KHQ�XQGHU�WUDQFH�VKH�
� VSRNH�LQ�)UHQFK�ZLWKRXW�DQ\�WUDFH�RI�DQ�DFFHQW� XQGHUVWRRG�DQG�DQVZHUHG�TXHVWLRQV�SXW�WR�KHU�LQ�)UHQFK� XVHG�GLDOHFW�RI�WKH�WLPH� NQHZ� WKH� QDPHV� RI� VWUHHWV� ZKLFK� KDG� FKDQJHG� DQG� ZHUH� RQO\�GLVFRYHUDEOH�RQ�ROG�PDSV�

3HWHU�5DPVWHU�KDV�PDQ\�RWKHU�GRFXPHQWHG�FDVHV�RI�SDVW�OLIH�UHJUHVVLRQ�ZKLFK�LQ�YHU\�FOHDU�WHUPV FRQVWLWXWH�WHFKQLFDO�HYLGHQFH�IRU�WKH�H[LVWHQFH�RI�WKH�DIWHUOLIH�
6SRQWDQHRXV�3DVW�/LIH�5HFDOO
7KH� LQWHUQDWLRQDOO\� DFFODLPHG� 6KDQWL� 'HYL� FDVH LV� RQH� RI� WKH� PRVW�VSHFWDFXODU�FDVHV�LQ�WKH�KLVWRU\�RI�VSRQWDQHRXV�SDVW�OLIH�UHFDOO��7KLV�ZDV�D� FDVH� LQ� ,QGLD� WKDW� EHJDQ� LQ� ������ ORQJ� EHIRUH� 'U� 6WHYHQVRQ� EHJDQ�GRLQJ� KLV� RZQ� UHVHDUFK�� +RZHYHU�� KH� GLG� UHYLHZ� WKH� FDVH� IURP� WKH�



���DYDLODEOH�H[WHQVLYH�GRFXPHQWHG�LQIRUPDWLRQ�DQG�VWDWHG�WKDW�6KDQWL�'HYL�PDGH� DW� OHDVW� ��� DFFXUDWH� VWDWHPHQWV� RI� KHU� PHPRULHV� WKDW� PDWFKHG�FRQILUPHG�IDFWV��5HLQFDUQDWLRQ�,QWHUQDWLRQDO� -DQ�������1R���/RQ��
$W�WKH�DJH�RI�IRXU�LQ������LQ�'HOKL��,QGLD��6KDQWL�'HYL�EHJDQ�WR�PHQWLRQ�FHUWDLQ� GHWDLOV� DERXW� FORWKHV�� IRRG�� SHRSOH�� LQFLGHQWV�� SODFHV� WKDW�VXUSULVHG�KHU�SDUHQWV��%ULHIO\��6KDQWL�PHQWLRQHG�WKH�IROORZLQJ�WKDW�ZHUH�ODWHU�YHULILHG�WR�EH�WUXH���
6KH�� LGHQWLILHG� KHUVHOI� DV� /XJGL� ZKR� XVHG� WR� OLYH� LQ� 0XWWUD�� ����NLORPHWUHV�DZD\� VSRNH�WKH�GLDOHFW�RI�WKDW�DUHD�ZLWKRXW�KDYLQJ�OHDUQHG�LW� FODLPHG�WR�KDYH�JLYHQ�ELUWK�WR�D�VRQ�DQG�GLHG�WHQ�GD\V�ODWHU��HYHQWV�ZKLFK�LW�ZDV�ODWHU�IRXQG�GLG�KDSSHQ�WR�/XJGL� ZKHQ� WDNHQ� WR�0XWWUD� UHFRJQL]HG� KHU�KXVEDQG�RI�KHU� IRUPHU� OLIH��.HGDU�1DWK��DQG�VSRNH�RI�PDQ\�WKLQJV�WKH\�GLG�WRJHWKHU�� ZDV� DEOH� WR� LGHQWLI\�ZLWK� DFFXUDF\� D� QXPEHU� RI� ODQGPDUNV�ZKHUH�VKH�XVHG�LQ�OLYH�LQ�WKH�SUHYLRXV�OLIH�LQ�0XWWUD�� ZDV�DEOH�WR�FRUUHFWO\�VWDWH�KRZ�WKH�IXUQLWXUH�ZDV�SODFHG�ZKHQ�VKH�XVHG�WR�OLYH�WKHUH�LQ�KHU�KRPH� NQHZ�WKDW�LQ�KHU�IRUPHU�OLIH�ZKHUH�VKH�KDG KLGGHQ�����UXSHHV�LQ�DQ�XQGHUJURXQG�FRUQHU�RI�D�URRP�IRU�VDIH�NHHSLQJ�LQ� WKH�KRXVH��7KH�KXVEDQG�RI�WKH�SUHYLRXV�OLIH��.HGDU�1DWK��FRQILUPHG�WKDW�DOWKRXJK�WKH�PRQH\�ZDV�QRW�WKHUH�KH�ZDV�UHVSRQVLEOH�IRU�WDNLQJ�LW�KLPVHOI� FRUUHFWO\�LGHQWLILHG�/XJGL
V�IRUPHU�SDUHQWV�IURP�D�ODUJH�FURZG�
7KLV� FDVH� ZDV� VR� LPSUHVVLYH� WR� WKH� DXWKRULWLHV� WKDW� D� FRPPLWWHH� RI�SURPLQHQW�SHUVRQV��ZKLFK�LQFOXGHG�D�SURPLQHQW�SROLWLFLDQ��D�ODZ\HU�DQG�D� PDQDJLQJ� GLUHFWRU� RI� D� QHZVSDSHU�� ZDV� IRUPDOO\� RUJDQL]HG� WR�LQYHVWLJDWH� LW��7KH�FRPPLWWHH�ZDV�PRUH�WKDQ�VDWLVILHG�WKDW�6KDQWL�NQHZ�WKLQJV� WKDW� VKH� FRXOG�QRW�KDYH�REWDLQHG�NQRZOHGJH�DERXW�E\�FKHDWLQJ��IUDXG�RU�LQ�DQ\�LOOHJLWLPDWH�ZD\��1RQH�RI�WKH�PHPEHUV�RI�WKH�FRPPLWWHH�NQHZ� 6KDQWL� RU� KDG� DQ\� FRQQHFWLRQ� ZLWK� KHU� LQ� DQ\�ZD\�ZKDWVRHYHU��7KHLU�GHILQLWLYH�YHUGLFW�ZDV�LQ�YHU\�FOHDU�WHUPV�WKDW�DOO�WKH�HYLGHQFH�ZDV�FRQFOXVLYH�SURRI�RI�UHLQFDUQDWLRQ��



���
7KH� FDVH� EHFDPH� LQWHUQDWLRQDOO\� NQRZQ� DQG� DWWUDFWHG� WKH� DWWHQWLRQ� RI�PDQ\�� PDQ\� VRFLRORJLVWV� DQG� ZULWHUV�� )RU� H[DPSOH�� LQ� WKH� ����V� D�6ZHGLVK� ZULWHU�� 6WXUH� /RQQHUVWUDQG�� WUDYHOHG� WR� ,QGLD� WR� PHHW� 6KDQWL�'HYL� DQG� WR� FRQWLQXH� WR� LQYHVWLJDWH� IRU� KLPVHOI� WKH� GRFXPHQWHG� IDFWV��+H�WRR�FDPH�WR�DQ�LUUHYHUVLEOH�FRQFOXVLRQ�WKDW�WKH�6KDQWL�'HYL�FDVH�LV�D�IRROSURRI� FDVH� IRU� UHLQFDUQDWLRQ� �5HLQFDUQDWLRQ� ,QWHUQDWLRQDO� -DQ�������1R���/RQ��
$UWKXU�*XLUGKDP�DQG�0UV��6PLWK
$Q�(QJOLVK�FDVH�WKDW�FRQYLQFHG�PDQ\�H[SHUWV�LQFOXGLQJ�WKH�SV\FKLDWULVW�'U�$UWKXU�*XLUGKDP��ZDV�WKDW�RI�0UV��6PLWK��D�SHUIHFWO\�VDQH�RUGLQDU\�(QJOLVK� KRXVHZLIH� ZKR� IRU \HDUV� KDG� EHHQ� VXIIHULQJ� IURP� WHUULEOH�QLJKWPDUHV�RI�EHLQJ�EXUQHG�DW�WKH�VWDNH��*XLUGKDP�������
6KH�JDYH�'U�*XLUGKDP�FRSLHV�RI�GUDZLQJV�DQG�YHUVHV�RI�VRQJV�VKH�KDG�ZULWWHQ�DV�D� VFKRROJLUO��([SHUWV� LQ�0HGLHYDO�)UHQFK�FRQILUPHG�WKDW�VKH�ZDV� ZULWLQJ� LQ� ODQJXH� GRF�� WKH� ODQJXDJH� RI� 6RXWKHUQ� )UDQFH� LQ� WKH�WZHOIWK�DQG�WKLUWHHQWK�FHQWXULHV��
6KH�ZHQW�RQ� WR�DVWRQLVK�H[SHUWV�ZLWK�KHU�NQRZOHGJH�RI� WKH�&DWKDUV LQ�7RXOXVH�ZKR�KDG�EHHQ�SHUVHFXWHG�E\�WKH�IRUFHV�RI�WKH�,QTXLVLWLRQ��6KHUHSURGXFHG�ZRUG�IRU�ZRUG�LQ������VRQJV�ZKLFK�ZHUH�RQO\�GLVFRYHUHG�LQ�DUFKLYHV� LQ� ������ VKH� NQHZ�KLVWRULFDO� GHWDLOV�ZKLFK� RQO\� FDPH� WR� OLJKW�ODWHU�XSRQ�WKH�PRVW�SDLQVWDNLQJ�LQYHVWLJDWLRQ�VXFK�DV�� FRUUHFW� GUDZLQJV� RI� ROG� )UHQFK� FRLQV�� MHZHOU\� DQG� WKH� OD\RXW� RI�EXLOGLQJV� FRUUHFW�GHWDLOV�RI�WKH�IDPLO\�DQG�VRFLDO�UHODWLRQVKLSV�RI�SHRSOH�ZKR�GR�QRW�DSSHDU�LQ�WH[W�ERRNV�EXW�ZKR�ZHUH�XOWLPDWHO\�WUDFHG�WKRXJK�WKH�UHFRUGV�RI�WKH�,QTXLVLWLRQ� WKDW� WKH� FU\SW� RI� D� FHUWDLQ� FKXUFK� ZDV� XVHG� WR� KROG� UHOLJLRXV�SULVRQHUV� GHWDLOV�RI�ULWXDOV�DQG�UHOLJLRXV�GUHVV�



���6R� LPSUHVVHG�ZDV�3URIHVVRU�1HOOLH�� WKH�JUHDWHVW� OLYLQJ�DXWKRULW\�RQ�WKH�SHULRG��WKDW�KH�DGYLVHG�*XLUGKDP�WKDW�LQ�IXWXUH�ZKHQ�WKHUH�ZDV�FRQIOLFW�EHWZHHQ�WKH�DFFHSWHG�KLVWRULFDO�YLHZ�DQG�WKH�PHPRULHV�RI�KLV�SDWLHQW��KH�VKRXOG�
JR�E\�WKH�SDWLHQW�
�
*XLUGKDP� ODWHU�ZHQW� RQ� WR� GLVFRYHU� VHYHUDO� RWKHU�SHRSOH�FORVH� WR�KLP�ZKR�DOO�VKDUHG�WKH�VDPH�PHPRULHV�WKDW�KH�GRFXPHQWHG�LQ�KLV�ERRN�7KH�&DWKDUV� DQG� 5HLQFDUQDWLRQ�� +H� ZHQW� IURP� EHLQJ� D� WRWDO� VNHSWLF�QLFNQDPHG� 
GRXEWLQJ� 7KRPDV
� WR� SXWWLQJ� KLV� FRQVLGHUDEOH� SURIHVVLRQDO�UHSXWDWLRQ� RQ� WKH� OLQH� WR� OHFWXUH� KLV� FROOHDJXHV� LQ� WKH� %ULWLVK� PHGLFDO�SURIHVVLRQ� DERXW� 
5HLQFDUQDWLRQ� DQG� WKH� 3UDFWLFH� RI� 0HGLFLQH
��*XLUGKDP�������
'U�,DQ�6WHYHQVRQ
7KH� VFLHQWLILF� UHVHDUFK� LQWR� UHLQFDUQDWLRQ� E\� 'U� ,DQ� 6WHYHQVRQ��3URIHVVRU�RI�3V\FKLDWU\�DW�WKH�8QLYHUVLW\�RI�9LUJLQLD�0HGLFDO�6FKRRO��LV�PRVW� EULOOLDQW�� 6SHFLILFDOO\�� KH� KDV� LQYHVWLJDWHG� ZKDW� LV� NQRZQ� DV�
VSRQWDQHRXV�SDVW�OLIH�UHFDOO
��
2YHU� D�QXPEHU�RI�\HDUV�'U�6WHYHQVRQ� LQWHUYLHZHG�RYHU� IRXU� WKRXVDQG�FKLOGUHQ� IURP� WKH� 8QLWHG� 6WDWHV�� (QJODQG�� 7KDLODQG�� %XUPD�� 7XUNH\��/HEDQRQ��&DQDGD��,QGLD�DQG�RWKHU�SODFHV��ZKR�FODLPHG�WKDW� WKH\�FRXOG�UHPHPEHU� D� QXPEHU� RI� LQFLGHQWV� IURP� D� SDVW� OLIH��3URFHGXUDO� VFLHQWLILF�LQYHVWLJDWLRQ� LQFOXGHG� WKH� FKHFNLQJ� DQG� DQDO\VLV� �ZKHUH� UHOHYDQW�� RI�GRFXPHQWV�� OHWWHUV�� DXWRSV\� UHFRUGV�� ELUWK� DQG� GHDWK� FHUWLILFDWHV��KRVSLWDO�UHFRUGV��SKRWRJUDSKV��QHZVSDSHU�UHSRUWV�DQG�WKH�OLNH��
0HGLFDO� UHFRUGV� DUH� LPSRUWDQW� HVSHFLDOO\�ZKHQ� D� FKLOG� FODLPV� WR� KDYH�EHHQ�PXUGHUHG� LQ� D� SDVW� OLIHWLPH�� DV� 6WHYHQVRQ� IRXQG� WKDW� LQ� FDVHV� RI�YLROHQW�GHDWK�WKH�FKLOG�PD\�VKRZ�D�ELUWKPDUN�ZKHUH�KH�ZDV�NQLIHG��VKRW�RU�ZKDWHYHU�FDXVHG�KLV�GHDWK��$Q� H[DPSOH� RI� RQH� RI�'U� 6WHYHQVRQ
V� ELUWKPDUN� FDVHV� LV� WKDW� RI�5DYL�6KDQNDU�� +H� UHFDOOHG� EHLQJ� KRUULILFDOO\� GHFDSLWDWHG� DV� D� FKLOG� E\� D�UHODWLYH�ZKR�ZDV�KRSLQJ�WKDW�KH�ZRXOG�LQKHULW�WKH�FKLOG
V�IDWKHU
V�ZHDOWK��7KH� UHERUQ� FKLOG� ZDV� IRXQG WR� KDYH� D� ELUWKPDUN� HQFLUFOLQJ� KLV� QHFN��



���:KHQ�KLV�FODLP�ZDV�LQYHVWLJDWHG�LW�ZDV�IRXQG�WKDW�WKH�SHUVRQ�KH�FODLPHG�WR�KDYH�EHHQ��GLG�LQ�IDFW�GLH�E\�GHFDSLWDWLRQ�
$� VHFRQG� FDVH� LQYROYHV�D�FKLOG� LQ�7XUNH\�ZKR� UHFDOOHG�EHLQJ�D� UREEHU�ZKR�ZKHQ� DERXW� WR� EH� FDSWXUHG� E\� WKH� SROLFH� KDG� FRPPLWWHG� VXLFLGH��VKRRWLQJ� KLPVHOI� ZLWK� D� ULIOH� E\� SODFLQJ� WKH� PX]]OH� DJDLQVW� KLV� ULJKW�XQGHUVLGH�RI� WKH�FKLQ��7KH�FKLOG�ZKR�FODLPHG�WR�UHPHPEHU�KLV� OLIH�ZDV�ERUQ�ZLWK�D�YHU\�GLVWLQFW�PDUN�XQGHU�KLV�FKLQ��2Q�IXUWKHU�LQYHVWLJDWLRQ��KH� ZDV� IRXQG� WR� KDYH� DQRWKHU� ELUWKPDUN� RQ� WRS� RI� KLV� KHDG� H[DFWO\�ZKHUH� WKH� EXOOHW� ZRXOG� KDYH� H[LWHG�� :KHQ� 'U� 6WHYHQVRQ� ZDV�LQYHVWLJDWLQJ� WKLV� SDUWLFXODU� FDVH� LQ� 7XUNH\�� DQ� ROG� PDQ� LQIRUPHG�6WHYHQVRQ� WKDW� KH� UHPHPEHUHG� WKH� LQFLGHQW� DQG� WHVWLILHG� DV� WR� WKH�FRQGLWLRQ�RI�WKH�VKRW�ERG\�
:KDW� LV� WR� EH� NHSW� LQ�PLQG� LV� WKDW�'U� 6WHYHQVRQ� SXW� KLV� FRQVLGHUDEOH�UHSXWDWLRQ� RQ� WKH� OLQH� ZKHQ� KH� LQWURGXFHG� KLV� VFLHQWLILF� ZRUN� WR� WKH�ZRUOG�WKURXJK�PRVW�SUHVWLJLRXV�SV\FKLDWULF�MRXUQDOV�OLNH�7KH�-RXUQDO�RI�1HUYRXV� DQG� 0HQWDO� 'LVHDVH �6HSWHPEHU� ������ DQG� 7KH� $PHULFDQ�-RXUQDO�RI�3V\FKLDWU\��'HFHPEHU��������+H�SXEOLVKHG�VHYHUDO�YROXPHV�DERXW� SDVW� OLIH� UHFDOO� DQG� HDFK� WLPH� D� YROXPH� ZDV� SXEOLVKHG�� JUHDWHU�GHWDLOHG� FRQILUPDWLRQ� ZDV� DFFXPXODWLQJ� IRU� KLV� HYLGHQFH� IRU�UHLQFDUQDWLRQ�
6WHYHQVRQ
V� VFLHQWLILF� UHVHDUFK� VKRRN� WKH� DFDGHPLF� ZRUOG� RXW� RI� LWV�XVXDO�VNHSWLFDO�FRPSODFHQF\��,W�ZDV�RQH�RI�WKH�ILUVW�WLPHV�WKDW�D�VFLHQWLVW�ZLWK� DQ� HVWDEOLVKHG� UHSXWDWLRQ� LQ� WKH� SK\VLFDO� VFLHQFHV� SURGXFHG� FOHDU�HYLGHQFH�IRU�UHLQFDUQDWLRQ�DQG�LQHYLWDEO\�IRU�WKH�DIWHUOLIH��



���%RRNV�E\�'U��,DQ�6WHYHQVRQ>KWWS���ZZZ�FKLOGSDVWOLYHV�RUJ�VWHYHQVRQBERRNV�KWP@�FRQWDLQV�DQ�DQQRWDWHG�OLVW�RI�KLV�PDMRU�ZRUNV�DQG�'U�,DQ�6WHYHQVRQ�$UWLFOHV�DQG�&DVHV >KWWS���ZZZ�FKLOGSDVWOLYHV�RUJ�VWHYHQVRQBDUWLFOHV�KWP@�FRQWDLQV�HDV\�WR�UHDG�LQWHUYLHZV�ZLWK�KLP�DERXW�KLV�ZRUN�
2I� FRXUVH�� WKHUH� ZHUH� WKRVH� ZKR� WULHG� WR� FULWLFL]H� 'U� 6WHYHQVRQ
V�UHVHDUFK�� EXW� WKH� FULWLFV� ZHUH� 127� VFLHQWLVWV�� QRU� GLG� WKH\� KDYH� WKH�QHFHVVDU\�WHFKQLFDO�VXEVWDQFH�WR�GHDO�ZLWK�WKH�VFLHQWLILF�PHWKRG�XVHG�E\�'U� 6WHYHQVRQ�� 0DQ\� RI� WKHVH� PLQRU� FULWLFV� KROG� D� SDUWLFXODU� EHOLHI�V\VWHP�WKDW�LV�LQWULQVLFDOO\�KRVWLOH�WR�UHLQFDUQDWLRQ�
7KHUH� ZHUH� RWKHUV� ZKR� UHSHDWHG� WKH� FULWLFLVP� OHYHOHG� DW� 6WHYHQVRQ�ZLWKRXW�ILUVW�H[DPLQLQJ�IRU� WKHPVHOYHV�6WHYHQVRQ
V�VFLHQWLILF�ZRUN��)RU�H[DPSOH�� LQ� 3DXO� 7DERUL� DQG� 3K\OOLV� 5DSKDHO
V� ERRN�� %H\RQG� WKH�6HQVHV�D�UHSRUW�RQ�SV\FKLFDO� UHVHDUFK� LQ� WKH� VL[WLHV� �������D� IRUPHU�
SURPLQHQW
� PHPEHU� RI� WKH� 6RFLHW\� IRU� 3V\FKLFDO� 5HVHDUFK�� *HRUJH�0HGKXUVW��DGPLWV�LQ�DQVZHU�WR�D�TXHVWLRQ�SXW�WR�KLP�WKDW�KH�NQHZ�YHU\�OLWWOH�DERXW�'U�6WHYHQVRQ
V�ZRUN��EXW�KH�VD\V��DQG�QRWLFH YHU\�FDUHIXOO\�WKH�EODWDQW�XQIRXQGHG�KRVWLOLW\�DJDLQVW�6WHYHQVRQ
V�ZRUNV�

,�NQRZ�RQO\�D� OLWWOH�DERXW� WKHVH� �6WHYHQVRQ
V�� UHVHDUFKHV��,�NQRZ�WKDW�WKHUH�KDYH�EHHQ�VRPH�FULWLFLVP�DERXW�WKH�UHVXOWV�UHSRUWHG�����LW�KDV�EHHQ�VDLG����WKDW�6WHYHQVRQ�ZRXOG�QRW�KDYH�WKH�ULJKW�VRUW�RI�FRQWDFW�ZLWK�WKH�SHRSOH�ZLWK�ZKRP�KH�ZDV�GHDOLQJ������������
)LUVW�� *HRUJH� 0HGKXUVW� DGPLWV� WHFKQLFDO� LJQRUDQFH� RI� 6WHYHQVRQ
V�VFLHQWLILF�UHVHDUFK��6HFRQGO\��KH�LV�UHO\LQJ�RQ�VRPHERG\�HOVH�WR�FULWLFL]H�6WHYHQVRQ�� 7KLUGO\��0HGKXUVW� GRHV QRW� LGHQWLI\� WKLV� VRPHERG\� HOVH�� LI�WKHUH� ZDV� VRPHERG\� HOVH�� 0HGKXUVW� DFFHSWV� WKH� FULWLFLVP� DV� YDOLG��RWKHUZLVH� KH� ZRXOG� QRW� KDYH� UHSHDWHG� LW�� 7KLV� NLQG� RI� LQWHOOHFWXDO�GLVKRQHVW\�DQG�FKHDWLQJ�E\�0HGKXUVW�LV�DQ�LQGLFDWLRQ�RI�WKH�H[WHQW�VRPH�RI� WKHVH� FORVHG�PLQGHG� VNHSWLFV�ZLOO� JR� WR� LQ� RUGHU� WR� GHQLJUDWH� JUHDW�VFLHQWLILF�ZRUN�



���%\� FRQWUDVW� WKHUH� ZHUH� REMHFWLYH� VFLHQWLVWV� ZLWK� QDWLRQDO� UHSXWDWLRQV�ZKR� DWWHVWHG� WR� WKH� SURIHVVLRQDOLVP� DQG� KLJK� FUHGLELOLW\� RI� 'U�6WHYHQVRQ
V� VWULFW� DGKHUHQFH� WR� VFLHQWLILF� PHWKRG�� 7KHVH� LQFOXGH�3URIHVVRU� 'U�� $OEHUW� -�� 6WXQNDUG�� &KDLUPDQ� RI� WKH� 'HSDUWPHQW� RI�3V\FKLDWU\� DW� WKH� 8QLYHUVLW\� RI� 3HQQV\OYDQLD�� $PRQJ� RWKHU� PRVW�SRVLWLYH�VWDWHPHQWV��KH�VD\V�
'U�� 6WHYHQVRQ� LV� WKH� PRVW� FULWLFDO� PDQ� ,� NQRZ� RI� ZRUNLQJ� LQ� WKDW�VSKHUH�� DQG� SHUKDSV� WKH� PRVW� WKRXJKWIXO�� ZLWK� D� NQDFN� IRU� EXLOGLQJ�UHVHDUFK�DSSURSULDWH�LQYHVWLJDWLYH�FRQWUROV�

3URIHVVRU� 'U�� *HUWUXGH� 6FKPHLGOHU�� RI� WKH� &LW\� &ROOHJH� DW� WKH� &LW\�8QLYHUVLW\�RI�1HZ�<RUN�VD\V�DPRQJ�RWKHU�WKLQJV�
6WHYHQVRQ� LV� D� PRVW� FDUHIXO� DQG� FRQVFLHQWLRXV� SHUVRQ� RI� JUHDW�LQWHOOHFWXDO� DELOLW\� DQG� KLJK� SURIHVVLRQDO� VWDQGDUGV�� +H� KDV� D� PRVW�SDLQVWDNLQJ�DSSURDFK�WR�FROOHFWLRQ�DQG�DQDO\VLV�RI�UDZ�GDWD�

3URIHVVRU� 'U� +HUEHUW� 6� 5LSOH\�� &KDLUPDQ� RI� WKH� 'HSDUWPHQW� RI�3V\FKLDWU\�DW�WKH�8QLYHUVLW\�RI�:DVKLQJWRQ�LQ�6HDWWOH��VD\V�
,�WKLQN�YHU\�KLJKO\�RI�6WHYHQVRQ��,�UHJDUG�KLP�DV�WKRURXJK�DQG�KRQHVW��:H�DUH�OXFN\��,�IHHO��WR�KDYH�VRPHRQH�RI�KLV�DELOLW\�DQG�KLJK�LQWHJULW\�LQYHVWLJDWLQJ�WKLV�FRQWURYHUVLDO�DUHD�

'U� +DUROG� /LHI� LQ� WKH� -RXUQDO� RI� 1HUYRXV� DQG� 0HQWDO� 'LVHDVH��6HSWHPEHU��������VD\V�DPRQJ�RWKHU�WKLQJV�
(LWKHU� KH� LV�PDNLQJ� D� FRORVVDO�PLVWDNH���� RU� KH�ZLOO� EH� NQRZQ� DV� WKH�*DOLOHR�RI�WKH���WK�FHQWXU\�

'U�6WHYHQVRQ�EHFDPH�LQWHUHVWHG�LQ�VSRQWDQHRXV�SDVW�OLIH�UHFDOO�ZKHQ��DW�WKH�SLQQDFOH�RI�KLV�SURIHVVLRQ�DV�D�SV\FKLDWULVW��KH�IRXQG�WKDW�WUDGLWLRQDO�UHPHGLHV� LQ� SV\FKLDWU\�ZHUH� WRR� UHVWULFWHG� DQG� GLG� QRW�GHDO�HIIHFWLYHO\�ZLWK�WKH�SUREOHPV�RI� WKH�SDWLHQWV��+H�IRXQG�PDQ\�FDVHV� WKDW�FRXOG�QRW�



���EH� VDWLVIDFWRULO\� H[SODLQHG� E\� JHQHWLFV�� HQYLURQPHQWDO� LQIOXHQFHV� RU� D�FRPELQDWLRQ�RI�WKHVH�
0DUWD�/RUHQ]
2QH� YHU\� FRQYLQFLQJ� FDVH� LQYHVWLJDWHG� E\� 'U� 6WHYHQVRQ� ZDV� WKH�%UD]LOLDQ�FDVH�RI�0DUWD�/RUHQ]��ZKR�DW�WKH�DJH�RI�RQH�\HDU�UHFRJQL]HG�D�IULHQG� RI� KHU� SDUHQWV�ZLWK� WKH�ZRUGV� 
+HOOR��3DSD�
�$W�DURXQG� WZR�VKH�EHJDQ�WDONLQJ�DERXW�GHWDLOV�RI�D�SUHYLRXV�OLIH�DV�KHU�PRWKHU
V�EHVW�IULHQG��WKH� GDXJKWHU� RI� WKH� IDPLO\� IULHQG� VKH� KDG� UHFRJQL]HG��0DQ\� RI� WKHVH�GHWDLOV�ZHUH�QRW�NQRZQ� WR� WKH�FKLOG
V�PRWKHU�EXW�ZHUH� ODWHU�FRQILUPHG�E\�VHYHUDO�GLIIHUHQW�SHRSOH�
6KH�UHPHPEHUHG�RQH�KXQGUHG�DQG�WZHQW\�VHSDUDWH�DQG�XQUHODWHG�GHWDLOV�DERXW� KHU� SUHYLRXV� OLIH� DV�0DULD� GH�2OLYHUR�� LQFOXGLQJ� GHWDLOV� RI�ZKDW�0DULD�KDG�WROG�KHU�EHVW�IULHQG��0DUWD¶V�PRWKHU��LPPHGLDWHO\�EHIRUH�VKH�GLHG²WKDW�VKH�ZRXOG�WU\�WR�EH�UHERUQ�DV�KHU�EHVW�IULHQG
V�GDXJKWHU�DQG�WKDW� DV� VRRQ� DV� VKH�ZDV� ROG� HQRXJK�ZRXOG� UHODWH�PDQ\� GHWDLOV� RI� KHU�IRUPHU�OLIH��6WHYHQVRQ�������
,PDG�(ODZDU
,Q� /HEDQRQ�� 6WHYHQVRQ� ZHQW� XQDQQRXQFHG� LQWR� D� 'UXVH� YLOODJH� DQG�DVNHG� WKH� YLOODJHUV� LI� WKH\� NQHZ�RI� DQ\�FDVHV�ZKHUH�FKLOGUHQ� WDONHG�RI�SDVW� OLYHV�� +H�ZDV� UHIHUUHG²DJDLQ�ZLWKRXW� DQ\� SULRU�ZDUQLQJ²WR� WKH�KRPH� RI� ILYH�\HDU�ROG� ,PDG� (ODZDU�� 6LQFH� WKH� DJH� RI� RQH� ,PDG� KDG�UHSRUWHGO\� EHHQ� WDONLQJ� LQFHVVDQWO\� DERXW� D� IRUPHU� OLIH� LQ� D� YLOODJHWZHQW\�ILYH�PLOHV�DZD\��
$W�DJH�RQH�KLV�ILUVW�ZRUGV�KDG�EHHQ�WKH�QDPHV�
-DPLOHK
�DQG�
0DKPRXG
��DW� WKH�DJH�RI� WZR�KH�KDG�VWRSSHG�D�VWUDQJHU�LQ�WKH�VWUHHW�LGHQWLILHG�KLP�DV�D�IRUPHU�QHLJKERU�
6WHYHQVRQ�LQWHUYLHZHG�WKH�FKLOG�DQG�WKH�SDUHQWV�DQG�UHFRUGHG�RYHU�ILIW\�VHYHQ�VHSDUDWH�FODLPV�DERXW�KLV�IRUPHU�OLIH��:KHQ�6WHYHQVRQ�ZHQW�ZLWK�WKH�ER\�DQG�KLV�IDWKHU�WR�WKH�RWKHU�YLOODJH�WR�LQYHVWLJDWH�WKH�ER\
V�FODLPV�



���LW� WRRN� WKHP� VHYHUDO� GD\V� WR� ORFDWH� WKH� ER\
V� IRUPHU� KRXVH��1R� SULRU�FRQWDFW�ZLWK�WKH�UHODWLYHV�KDG�EHHQ�PDGH��+RZHYHU�
�� ,PDG� ZDV� DEOH� WR� PDNH� WKLUWHHQ� FRUUHFW� VWDWHPHQWV� DQG�LGHQWLILFDWLRQV� DERXW� KLV� IRUPHU� OLIH� LQFOXGLQJ� SKRWRJUDSKV� RI�KLPVHOI�DQG�KLV�EURWKHU�� KH�UHFRJQL]HG�SKRWRJUDSKV�RI�KLV�IRUPHU�XQFOH��0DKPRXG��DQG�KLV�IRUPHU�PLVWUHVV��D�SURVWLWXWH�QDPHG�-DPLOHK� KH�ZDV�DEOH� WR�SRLQW�RXW�GHWDLOV�RI�ZKHUH�KH�KDG�NHSW�KLV�ULIOH²D�VHFUHW� NQRZQ� RQO\� WR� KLV�PRWKHU²DQG� RI� KRZ� KLV� EHG� KDG� EHHQ�DUUDQJHG�GXULQJ�KLV�ODVW�LOOQHVV�� KH� VWRSSHG� D� VWUDQJHU� DQG� KDG� D� ORQJ� WDON� ZLWK� KLP� DERXW� WKHLU�H[SHULHQFHV�WRJHWKHU�LQ�WKHLU�DUP\�VHUYLFH�

,Q�DOO�6WHYHQVRQ�FDOFXODWHV�WKDW�RI�WKH�ILIW\�VHYHQ�FODLPV�,PDG�KDG�PDGH�DERXW�KLV�IRUPHU�OLIH��ILIW\�RQH�FRXOG�EH�YHULILHG��6WHYHQVRQ�������
$OWHUQDWLYH�H[SODQDWLRQV
:KHQ� FULWLFV� DUH� FRQIURQWHG� ZLWK� WKLV� PRVW� FRQYLQFLQJ� HYLGHQFH� IRU�UHLQFDUQDWLRQ�� WKH\� WU\� WR� H[SODLQ� WKH� UHVXOWV� DZD\�� 7KH\� FODLP� LW� ZDV�FDXVHG� E\� H[WUDVHQVRU\� SHUFHSWLRQ�� E\� WHOHSDWK\� RU� FODLUYR\DQFH²
WKH�FKLOG�ZDV�DEOH�WR�WXQH�LQ�WR�WKH�SHRSOH�DURXQG�KLP�DQG�OLIWHG�IURP�WKHP�DOO�WKH�LQIRUPDWLRQ�WKH\�KDG�DERXW�WKH�FLUFXPVWDQFHV
��,Q�WKH�DOWHUQDWLYH��VNHSWLFV� KDYH� DUJXHG�� WKH� ZKROH� WKLQJ� FRXOG� EH� IUDXG�� FU\SWRPQHVLD��VSLULW� SRVVHVVLRQ�� IDQWDV\�� SDUDPQHVLD�� LQKHULWHG� PHPRU\�FROOHFWLYH�XQFRQVFLRXV�� /HW� XV� H[DPLQH�� DV� ,DQ� 6WHYHQVRQ� GLG�� HDFK� RI� WKHVH�DUJXPHQWV�LQ�WXUQ��6WHYHQVRQ�������
([WUDVHQVRU\�SHUFHSWLRQ"
,QLWLDOO\�� DQ\RQH�ZKR� VXJJHVWV� WKDW� WKHVH� FKLOGUHQ� DUH� WDSSLQJ� LQWR� WKH�PHPRULHV� RI� OLYLQJ� SHRSOH� ZRXOG� KDYH� WR FRQFHGH� WKH� H[LVWHQFH� RI�H[WUDVHQVRU\� SHUFHSWLRQ�� DOVR� NQRZQ� DV� WHOHSDWK\� RU� WKRXJKW�WUDQVIHUHQFH��7KLV�FRQFHVVLRQ�DORQH�JUHDWO\�ZHDNHQV�WKH�SRVLWLRQ�RI�WKH�



���VNHSWLF�EHFDXVH�IRU�GHFDGHV�VNHSWLFV�KDYH�EHHQ�DUJXLQJ��DQG�VWLOO�DUJXH��WKDW� (63� DQG� WHOHSDWK\� GR QRW� H[LVW��(LWKHU�(63� H[LVWV� RU� LW� GRHV� QRW�H[LVW��
)XUWKHU��'U�6WHYHQVRQ�FODLPV�� LI� FKLOGUHQ�GR�KDYH�H[WUDVHQVRU\�SRZHUV�WKH\� HLWKHU� GR� SRVVHVV� WKHP� JHQHUDOO\� RU� WKH\� GRQ
W�� ,W� LV� VLPSO\� QRW�ORJLFDOO\� FRQVLVWHQW� IRU� WKH� VNHSWLF� WR� VD\� WKDW� D� SHUVRQ� KDV� (63� IRU�VRPH� WKLQJV� DQG� QRW� IRU� RWKHUV�� WKDW� WKH� FKLOGUHQ� FDQ� KDYH� (63� LQ�UHODWLRQ�WR�WKHLU�DOOHJHG�SDVW�OLYHV�EXW�QRW�LQ�UHODWLRQ�WR�DQ\WKLQJ�HOVH�
6WHYHQVRQ�FRQWLQXHV�WR�H[SODLQ�WKDW� LQ�FRQWH[W�RI�ZKDW�LV�NQRZQ�DERXW�(63�ZKHUH�PHGLXPV�DQG�VHQVLWLYHV�DUH FRQFHUQHG��WKHVH�FKLOGUHQ�ZRXOG�KDYH� WR� KDYH� 
VXSHU� (63
�� 7KLV� LV� EHFDXVH� LQ� VRPH� FDVHV�� WKH� FKLOGUHQ�JLYH� VLJQLILFDQW� DPRXQWV� RI� LQIRUPDWLRQ�� H[WHQGLQJ� WKH� H[LVWLQJ�ERXQGDULHV�RI�DOO�SUHVHQWO\�NQRZQ�FDVHV�RI�(63�
,Q�PRVW�FDVHV� WKH�FKLOGUHQ�ZRXOG�KDYH�WR WDS�WKH�PHPRULHV�RI�QRW� MXVW�WKH� RQH� SHUVRQ�� EXW� RI� PDQ\� SHRSOH� EHFDXVH� WKH� LQIRUPDWLRQ� LV� QRW�VWRUHG� ZLWK� MXVW� RQH� SHUVRQ�� 7KLV�ZRXOG� HQWDLO� EHLQJ� DEOH� WR� UHDG� WKH�PLQGV� RI� GLIIHUHQW� SHRSOH� ZKR� ZRXOG� HDFK� KDYH� VRPH� RI� WKH�LQIRUPDWLRQ�� 6WHYHQVRQ� VD\V� WKDW 
DOO� WKH� NQRZQ� LQIRUPDWLRQ� GLG� QRW�UHVLGH�LQ�D�VLQJOH�OLYLQJ�PLQG
��
1R�DPRXQW�RI�(63�FDQ�H[SODLQ�WKH�EHKDYLRUDO�FKDQJH�RI�WKHVH�FKLOGUHQ��,Q�PDQ\� LQVWDQFHV� WKH� FKLOGUHQ� WDNH� RQ� WKH� SHUVRQDOLWLHV� WKH\� FODLP� WR�KDYH� EHHQ�� 7KLV� LV� VRPHWKLQJ� WKDW� FDQQRW� EH� REWDLQHG� E\� XVLQJ� (63��6WHYHQVRQ�H[SODLQV� WKDW� LW� LV�GLIILFXOW�IRU�DQ\�FULWLF�QRW�DFTXDLQWHG�ZLWK�WKHVH� FDVHV� WR�XQGHUVWDQG� WKH� 
PDJQLWXGH�RI� WKHVH� IHDWXUHV�RI�EHKDYLRU�DQG�SHUVRQDWLRQ
�
$QRWKHU�SDUWLFXODU�GLIILFXOW\� IRU� WKH�FULWLF�FODLPLQJ�(63�LV� WKH�IDFW� WKDW�PDQ\�WLPHV�FKLOGUHQ�RIWHQ�UHYHDO�KRZ�WKLQJV�ZHUH�ZKHQ�WKH\�ZHUH�DOLYH�QRW�KRZ�WKH\�DUH�QRZ��<RX�KDYH�UHDG�DERYH�DERXW�WKH�YHU\�IDPRXV�FDVH�RI�6KDQWL�'HYL��ZKR�FODLPHG�WKDW�ZKHQ�VKH�ZDV�DOLYH�LQ�D�SUHYLRXV�OLIH�VKH�KDG�KLGGHQ�����UXSHHV�LQ�WKH�FRUQHU RI�WKH�URRP�LQ�WKH�KRXVH�ZKHUH�VKH�XVHG�WR�OLYH��:KLOH�LQYHVWLJDWRUV�GXJ�LQ�WKH�SODFH�DQG�QR�PRQH\�ZDV�



���WR� EH� IRXQG�� KHU� IRUPHU� KXVEDQG� VKDPHIXOO\� DGPLWWHG� WKDW� KH� ZDV�UHVSRQVLEOH� IRU� UHPRYLQJ� WKH�PRQH\�� ,I� VKH� KDG� EHHQ� 
WDSSLQJ� LQWR� KLV�PLQG
�VKH�ZRXOG�KDYH�NQRZQ�WKLV�IDFW�
%LUWKPDUNV�DQG�GHIRUPLWLHV�LQ�WKH�FKLOGUHQ�DUH�FOHDUO\�EH\RQG�DQ\�VFRSH�RI�(63� H[SODQDWLRQ��7KHVH� FKLOGUHQ�� DFFRUGLQJ� WR�'U�6WHYHQVRQ��RIWHQ�SRLQW� WR�D�PDUN�RU�PDUNV�RQ�WKHLU�ERG\�DQG�H[SODLQ�WKDW� LV�ZKHUH�WKH\�ZHUH� VKRW� RU� PXWLODWHG�� 3DUHQWV� DWWHVW� WKDW� WKHVH� PDUNV� ZHUH� SUHVHQW�IURP� LQIDQF\��2WKHU�FKLOGUHQ�ERUQ�ZLWK�GHIRUPLWLHV�RU�PLVVLQJ�OLPEV�RU�PLVVLQJ� ILQJHUV� FODLP� WKDW� WKHVH� GHIRUPLWLHV� LQGLFDWH�ZKDW� FDXVHG� WKHLU�SUHYLRXV�GHDWKV��
,Q�D�QXPEHU�RI�FDVHV�6WHYHQVRQ�ZDV�DEOH�WR�KDYH�KDG�DFFHVV�WR�KRVSLWDO�UHFRUGV� WR� FRQILUP� WKHVH� FODLPV�� $FFRUGLQJO\�� 6WHYHQVRQ� ZDV� DEOH� WR�PDNH�D� OLQN�EHWZHHQ� WKH�ELUWKPDUNV�DQG�WKH�KRVSLWDO� ��DXWRSV\�UHFRUGV�UHYHDOLQJ�WKH�FDXVH�RI�GHDWK��
)UDXG�"
,QLWLDOO\� RQH� KDV� WR� WDNH� LQWR� FRQVLGHUDWLRQ� WKH� TXDOLILFDWLRQV�� WKH�SURIHVVLRQDOLVP�� WKH� FDOLEHU� DQG� WKH� LQWHJULW\� RI� RQH� RI� $PHULFD
V�IRUHPRVW� VFLHQWLILF� LQYHVWLJDWRUV��'U�6WHYHQVRQ�KDV�D� ORQJ�WUDFN�UHFRUG�DV� D� KLJKO\� SURIHVVLRQDO� VFLHQWLILF� LQYHVWLJDWRU�� SV\FKLDWULVW� DQG�SV\FKRDQDO\VW��,Q�DGGLWLRQ��\HDUV�RI LQWHUYLHZLQJ�WKRXVDQGV�RI�ZLWQHVVHV�JDYH�KLP�HQRUPRXV�SUDFWLFDO� H[SHULHQFH� LQ�GHWHFWLQJ�IUDXG��+H�KLPVHOI�ZURWH� WH[WERRNV� RQ� SV\FKLDWULF� H[DPLQDWLRQ� DQG� GLDJQRVWLF�LQWHUYLHZLQJ�
+H�VD\V�WKDW�KLV�LQWHUYLHZV�DQG�FURVV�H[DPLQDWLRQV�RI�VR�PDQ\�FKLOGUHQ�DQG�ZLWQHVVHV�FOHDUO\�UHYHDO�WKDW�LW�ZRXOG�EH�D�JLJDQWLF��D�+HUFXOHDQ�WDVN�IRU�DQ\RQH�WR�WU\�WR�RUJDQL]H�WKH�VLWXDWLRQ��WKH�FRDFKLQJ�RI�WKH�SDUHQWV��UHODWLYHV�� IULHQGV�� ZLWQHVVHV²VRPHWLPHV� WKH� QXPEHU� LQYROYHG� LV� RYHU�ILIW\�SHRSOH�DQG�HYHQ�PRUH�



���7KHQ�WKHUH�ZRXOG�KDYH�WR�EH�WKH�VWDJLQJ�RI�WKH�HPRWLRQV�ZKHQ�WKHUH�LV�D�UHXQLRQ�RI� WKH�FKLOG�ZLWK�WKH�ORYHG�RQHV�RI�KLV�IRUPHU�OLIH��7KH�VWDJLQJ�RI�WKH�LQWHQVH�HPRWLRQV�RI�WKHVH�VLWXDWLRQV�LV�RXWVLGH�WKH�KXPDQ�FDSDFLW\�WR�VWUXFWXUH�
RQ�VLWH
��+DYLQJ�LQWHUYLHZHG�WKRXVDQGV RI�
UHERUQ
�FKLOGUHQ��'U� 6WHYHQVRQ� DGGV� WKDW�� 
VPDOO� FKLOGUHQ� DUH� QRW� HDV\� WR� FRDFK� IRU� WKH�DVVXPSWLRQV�RI�WKH�UROHV�WKDW�GR�QRW�VHHP�QDWXUDO�WR�WKHP
�
6WHYHQVRQ� SXEOLFO\� VWDWHG� WKDW� KH� GRHV� QRW� JLYH� PRQH\� WR� DQ\� RI� WKH�SHRSOH�LQYROYHG�DQG�FRQVLVWHQWO\�DSSOLHV�KLV�SROLF\�WKDW�QR�SD\PHQW�LV�WR�EH�PDGH�IRU�DQ\�WHVWLPRQ\��1RU�LV�SXEOLFLW\�JLYHQ�DV�VRPH�LQFHQWLYH�WR�FR�RSHUDWH��
'U� 6WHYHQVRQ� KDV� DOZD\V� EHHQ� IXOO\� DZDUH� WKDW� WKH� VFLHQWLILF�LQYHVWLJDWLRQV�KH�FRQGXFWHG�ZRXOG�EH�VFUXWLQL]HG�LQ� WKH�PLQXWHVW�GHWDLO�E\�RWKHU�VFLHQWLVWV��E\�RXWVLGHUV�DQG�E\�WKRVH�ZLWK�YHVWHG�LQWHUHVWV�ZKR�ZRXOG� QRW� ZDQW� KLP� WR� VXFFHHG� DQG�ZKR�ZRXOG� WU\� WR� GHQLJUDWH� DQG�XQGHUPLQH� KLV� VFLHQWLILF� LQYHVWLJDWLRQV� LQWR� WKH� DIWHUOLIH� DQG�UHLQFDUQDWLRQ�
&U\SWRPQHVLD"�
7KLV�VLPSO\�PHDQV�WKDW� WKH�UHERUQ�FKLOG�KDG�OHDUQW� LQ� WKLV�OLIHWLPH�ZKDW�KH�LV�VD\LQJ�DERXW�VRPH�SUHYLRXV�OLIH��7KH�FODLP�LV�WKDW��FRQVFLRXVO\�RU�XQFRQVFLRXVO\�� WKH� UHERUQ� FKLOG� PXVW� KDYH� UHDG� WKH� LQIRUPDWLRQ�� RU�KHDUG�DERXW�LW��RU�EHHQ�WROG�DERXW�LW��EXW�IRUJRWWHQ�LW��
'U�6WHYHQVRQ�H[SODLQV�WKDW�VRPH�RI�WKH�RULJLQDO�LQIRUPDWLRQ�IURP�VRPH�RI�WKH�UHERUQ�FKLOGUHQ��HVSHFLDOO\�IURP�WKRVH�ZKR�ZHUH�DV�\RXQJ�DV�WZR�\HDUV�� ZDV� QRW� NQRZQ� WR� WKRVH� DURXQG� WKH� UHERUQ� FKLOG�� )URP�6WHYHQVRQ
V�RZQ�REVHUYDWLRQ�� WKH�FKLOG�RQ�OHDUQLQJ�WR�VD\�D IHZ�ZRUGV�ZRXOG� VWDUW� WR� WDON�DERXW�KLV�RU�KHU�SUHYLRXV� OLIH��7KLV�JUHDWO\� UHGXFHV�WKH�RWKHU�SRVVLELOLWLHV�ZKHUH�WKH�LQIRUPDWLRQ�FRXOG�KDYH�FRPH�IURP�



���,QKHULWHG�0HPRU\�&ROOHFWLYH�8QFRQVFLRXV"
2QH�RI� WKH�PRVW�DUJXPHQWV�PRVW�IUHTXHQWO\�H[SUHVVHG�E\�WKH FULWLFV�RI�VSRQWDQHRXV�SDVW�OLIH�UHFDOO�LV�WKDW�WKH�DOOHJHGO\�UHERUQ�FKLOG�KDV�DFWXDOO\�
LQKHULWHG�PHPRULHV
�� 7KLV�PHDQV� WKDW� LQVWHDG� RI� WKH� FKLOG� KDYLQJ� EHHQ�UH�ERUQ��WKH�FKLOG�LV�LQ�IDFW�UHPHPEHULQJ�WKH�OLIH�RI�RQH�RI�KLV�DQFHVWRUV��,W� LV�FODLPHG�WKDW�VRPHKRZ�WKDW�DQFHVWRU
V�PHPRULHV�RI�GLIIHUHQW�WKLQJV�WKH�FKLOG�LV�UHFDOOLQJ�KDYH�EHHQ�JHQHWLFDOO\�WUDQVPLWWHG��$OWHUQDWLYHO\��WKH�FULWLFV�VD\�WKDW�WKH�FKLOG�LV�JHWWLQJ�KLV�LQIRUPDWLRQ�WKURXJK�WKH�
FROOHFWLYH�XQFRQVFLRXV
�
6WHYHQVRQ�YHU\�FRQYLQFLQJO\� UHEXWV WKHVH�DUJXPHQWV�E\�H[SODLQLQJ�WKDW�ZKDW� LV� VR� IDU� UHFRUGHG� DERXW� DQ\� LQIRUPDWLRQ� FRPLQJ� IURP� WKH�
FROOHFWLYH� XQFRQVFLRXV
� LV� YHU\� JHQHUDO�� )RU� H[DPSOH�� VRPHRQH� PLJKW�UHPHPEHU�D�JUHDW�IORRG�LQ�VRPH�YHU\�GLVWDQW�ODQG��6WHYHQVRQ�SRLQWV�RXW�WKDW� DOWKRXJK� WKHUH� DUH� VRPH� LVRODWHG� FDVHV� RI� WKH� 
FROOHFWLYH�XQFRQVFLRXV
�WKHVH�ODFN�VSHFLILF�DQG�PLQXWH�GHWDLOV�RI�WKH�UH�ERUQ�FKLOG�
7KH�JHQHWLF��WKH�
LQKHULWHG�PHPRU\
�DUJXPHQW��KDV�IXQGDPHQWDO�IODZV��,I�D�SHUVRQ�ZDV�UHPHPEHULQJ�WKH�OLIH�RI�RQH�RI�KLV�RU�KHU�DQFHVWRUV WKHUH�ZRXOG� KDYH� WR� EH� ERWK� D� UDFLDO� DQG� JHRJUDSKLF� OLQN� EHWZHHQ� WKH�UHPHPEHUHG� OLIH� DQG� WKH� OLIH� RI� WKH�SHUVRQ
V�DQFHVWRUV��+RZHYHU�PDQ\�SHRSOH�UHPHPEHU�SDVW�OLYHV�DV�PHPEHUV�RI�WRWDOO\�GLIIHUHQW�UDFHV��
)RU�WKH�PDMRULW\�RI�FDVHV��FHUWDLQO\�LQ�PRVW�RI�WKH�$VLDQ�RQHV��6WHYHQVRQ�IRXQG� WKDW� FKLOGUHQ� UHPHPEHUHG� OLYHV� ZKLFK� HQGHG� RQO\� D� IHZ� \HDUV�EHIRUH� WKH\�ZHUH�ERUQ��EXW� LQ�D�GLIIHUHQW�IDPLO\�DQG�YLOODJH�WR� WKRVH�RI�WKHLU�SDUHQWV�DQG�JUDQGSDUHQWV�
6HFRQGO\��DV�6WHYHQVRQ�VD\V�D�SDUHQW�FRXOG�RQO\�WUDQVPLW�JHQHWLFDOO\�WR�KLV�RU�KHU�RIIVSULQJ�PHPRULHV�RI�HYHQWV�WKDW�KDG�KDSSHQHG�WR�WKH�SDUHQW�EHIRUH�WKDW�FKLOG
V�FRQFHSWLRQ��,W�IROORZV��WKHUHIRUH�WKDW�WKH�PHPRU\�RI�D�SDUHQW
V�PRGH�RI�GHDWK�FRXOG�QHYHU�EH�LQKHULWHG�



���3RVVHVVLRQ"
6RPH�FULWLFV�RI�UHLQFDUQDWLRQ�KDYH�DUJXHG�WKDW�ZKHQ�D�FKLOG�FODLPV�WKDW�KH� RU� VKH� UHPHPEHUV� D� SDVW� OLIH�� ZKDW� LV� UHDOO\� KDSSHQLQJ� LV� WKDW� D�GLVFDUQDWH� HQWLW\�� D� VSLULW�� LV� WDNLQJ� FRQWURO� RI� WKH� FKLOG
V�PLQG�DQG� WKH�LQIRUPDWLRQ� LV� UHDOO\�FRPLQJ� IURP WKH�VSLULW� DQG�QRW� IURP� WKH�DOOHJHGO\�UH�ERUQ�FKLOG��
'U� 6WHYHQVRQ� QHJDWHV� WKLV� DUJXPHQW� E\� H[SODLQLQJ� WKDW� SRVVHVVLRQ� RI�\RXQJ�FKLOGUHQ��HVSHFLDOO\�IURP�WZR�\HDUV�RQ�LV�H[WUHPHO\�UDUH��LI�LW�HYHU�RFFXUV�� ,Q� PRVW� RI� WKH� FDVHV�� WKH� FKLOGUHQ� PDNH� FHUWDLQ� 
SDVW� OLIH
�VWDWHPHQWV� TXLWH� VSRQWDQHRXVO\�� IXOO\� FRQVFLRXV� DQG� GHILQLWHO\� QRW� LQ� D�WUDQFH�RU�LQ�DQ\�DOWHUHG�VWDWH�RI�FRQVFLRXVQHVV��$Q\ERG\�IDPLOLDU�ZLWK�D�PHGLXP� LQ� D� WUDQFH� VWDWH�ZLOO� QRWLFH� D� FKDQJH� RI� FRQVFLRXVQHVV� LQ� WKH�PHGLXP� ZKHUH� WKH� SDUWLFXODU� SHUVRQDOLW\� RI� WKH� PHGLXP� GUDPDWLFDOO\�FKDQJHV��7KLV�GRHV�QRW�KDSSHQ�LQ�WKHVH�FDVHV�
$QRWKHU� UHDVRQ�ZK\� WKH� SRVVHVVLRQ� DUJXPHQW� IDLOV�� VD\V�6WHYHQVRQ�� LV�WKDW� LW� GRHVQ¶W� H[SODLQ�ELUWKPDUNV�� ,W� LV�QRW�FUHGLEOH� WR� LPDJLQH�D� VSLULW�LPSULQWLQJ�VRPH�ELUWKPDUN�ZKLOH� WKH�FKLOG�LV�LQ�WKH�ZRPE�RU�ILQGLQJ�DQ�DFWXDO� SHUVRQ�ZKR� GLHG� WUDJLFDOO\�ZLWK� WKH� VDPH�PDUNV� DV� WKH� FKLOG� LQ�RUGHU�WR�WHOO�WKH�FKLOG�DERXW�WKDW�SDUWLFXODU�OLIH��
$QG� IXUWKHU� VWLOO��ZK\� LV� LW� WKDW� WKH� UH�ERUQ� FKLOG� VKRZV� DPD]HPHQW� DW�KRZ�VRPH�UHODWLYH�KH�XVHG�WR�NQRZ�LV�QRZ�PXFK�ROGHU��KDV�ZULQNOHV�RU�KDV�QR�WHHWK"�,I�WKHUH�LV�D�VSLULW�ZLWK�WKH�FKLOG��ZK\�GRHVQ¶W�LW�UHFRJQL]H�LWV� UHODWLYHV"� $QG� ZK\� GRHV� WKH� FKLOG
V� NQRZOHGJH� DERXW� WKH� UHODWLYHV�DQG� WKH� EXLOGLQJV� DURXQG� IRUPHU� HQYLURQPHQW� FHDVH� H[DFWO\� ZLWK� WKH�WLPH�RI�GHDWK�RI�WKH�IRUPHU�OLIH"
'U�6WHYHQVRQ�VWDWHV�WKDW�WKH�QXPEHU�RI�WKRVH�ZKR�UHPHPEHU�D�SDVW�OLIH�LV�VR�JUHDW�WKDW�FHUWDLQ�VSHFLILF�IHDWXUHV�FDQ�EH�GLVFHUQHG��7KHVH�IHDWXUHV�WUDQVFHQG� QDWLRQDO� ERXQGDULHV� DQG� DUH� VLPLODU� LQ� GLIIHUHQW� SDUWV� RI WKH�ZRUOG��$V�VWDWHG�HDUOLHU�LQ�WKLV�DUJXPHQW��WKH�ZRUOG�FRQVSLUDF\�WKHRU\²WKDW� DOO� WKHVH� SHRSOH� JRW� WRJHWKHU� WR� FRQFRFW� VLPLODU� VWRULHV²LV� WRR�ULGLFXORXV�WR�WDNH�VHULRXVO\�



���7KH� IROORZLQJ� DUH� IHDWXUHV� LQ� WKH� FDVHV� RI� VSRQWDQHRXV� SDVW� OLIH� UHFDOO�WKDW� 6WHYHQVRQ� LQYHVWLJDWHG�� $� YHU\� JRRG� VXPPDU\� RI� WKHVH� LV� LQ�&UDQVWRQ� DQG� :LOOLDPV
� ERRN� 5HLQFDUQDWLRQ²D� 1HZ� +RUL]RQ� LQ�6FLHQFH��5HOLJLRQ�DQG�6RFLHW\��������
�� DJH�ZKHQ�WKH�PHPRULHV�DSSHDU²XVXDOO\�EHWZHHQ�WZR�DQG�IRXU� DJH� ZKHQ� PHPRU\� IDGHV²DOPRVW� XQLYHUVDOO\� EHWZHHQ� ILYH� DQG�HLJKW�� EHKDYLRU�PRUH�FKDUDFWHULVWLF�RI�DQ�DGXOW�WKDQ�D�FKLOG�� FODLPV�RI�VWUDQJHQHVV�RI�QHZ�ERG\�� W\SLFDO�YLYLG�HYHQWV�UHPHPEHUHG�� LQFLGHQWV�RI�YLROHQW�GHDWK�LQ�D�ODUJH�SHUFHQWDJH�RI�WKH�FDVHV�� SKRELD�IRU�REMHFWV�RU�FLUFXPVWDQFHV�FDXVLQJ�GHDWKV�LQ�SUHYLRXV�OLIH�� FKDQJHV�LQ�SHRSOH�DQG�VXUURXQGLQJV�GHWHFWHG�E\�FKLOGUHQ�� GUHDPV�UHPHPEHUHG�E\�WKH�PRWKHU�RU�VRPHRQH�FORVH�LQ�WKH�IDPLO\�DQQRXQFLQJ�WKDW�WKH�FRPLQJ�FKLOG�ZDV�D�UHLQFDUQDWLRQ�� WKH�PRWKHUV�UHSRUWLQJ�DEQRUPDO�DSSHWLWHV�RU�VWUDQJH�IRRG�OLNHV�DQG�GLVOLNHV� GXULQJ� WKHLU� SUHJQDQF\� ZKLFK� FRUUHVSRQGHG� WR� WKH� OLNHV�DQG�GLVOLNHV�RI�WKH�SHUVRQ�LQ�WKH�IRUPHU�LQFDUQDWLRQ�� WKH�FKLOG�SRVVHVVLQJ�VNLOOV�QRW�WDXJKW�RU�OHDUQHG�� ELUWKPDUNV�RU�GHIRUPLWLHV��

)RU�PRUH�GHWDLOV�RQ�WKH�ZRUN�RI�,DQ�6WHYHQVRQ�YLVLW�WKH�8QLYHUVLW\�RI�9LUJLQLD�&KLOGUHQ¶V�3DVW�/LYHV�5HVHDUFK�&HQWHU�>KWWS���ZZZ�FKLOGSDVWOLYHV�RUJ�VWHYHQVRQ�KWP@
)RU�%RRNV�DQG�3DSHUV�RQ�5HLQFDUQDWLRQ�JR�WR�8QLYHUVLW\�RI�9LUJLQLD�+HDOWK�6FLHQFH�&HQWUH�'LYLVLRQ�RI�3HUVRQDOLW\�6WXGLHV>KWWS���ZZZ�PHG�YLUJLQLD�HGX�PHGLFLQH�LQWHU�GLV�SHUVRQDOLW\BVWXGLHV�SXEOLFDWLRQV�KWPO@



�������$QVZHULQJ�WKH�FORVHG �PLQGHG�VNHSWLFV

:H�VKRXOG�QRW�JR�IRU�FRPSOHWH�VNHSWLFLVP��EXW�IRU�GHJUHHV�RI�SUREDELOLW\
���3URIHVVRU�%HUWUDQG�5XVVHOO
,Q�P\�GHDOLQJV�ZLWK�SHRSOH�,�KDYH�FRPH�DFURVV�GLIIHUHQW�JURXSV²IURP�WKRVH� ZKR� UHDGLO\� DFFHSW� WKH� DIWHUOLIH� DV� D� EHOLHI� WR� RWKHUV� ZKR� DUH�VNHSWLFV�� ,� KDYH� KDG� WZHQW\�ILYH� \HDUV� H[SHULHQFH� GHDOLQJ� ZLWK� QRQ�EHOLHYHUV��)RU�QHDUO\�WKDW�ORQJ�, ZDV�DQ�RSHQ�PLQGHG�VNHSWLF�P\VHOI�
$Q� RSHQ�PLQGHG� VNHSWLF LV� VRPHRQH� ZKR� JHQHUDOO\� ZLOO� QRW� DFFHSW�VXSHUVWLWLRQ�RU�EHOLHIV�WR�H[SODLQ�SK\VLFDO�RU�SV\FKLFDO�SKHQRPHQD��+H�RU�VKH� ZLOO� KRZHYHU� DFFHSW� VFLHQWLILFDOO\� DQG� RWKHU� REMHFWLYHO\� EDVHG�UHVXOWV�� $V� KDV� EHHQ� H[SODLQHG� PDQ\� RI� WKH� PRVW� IDPRXV� SV\FKLF�UHVHDUFKHUV�EHJDQ�WKHLU�LQYHVWLJDWLRQV�DV�RSHQ�PLQGHG�VNHSWLFV�
,� DP� RQ� UHFRUG� IRU� SXEOLFO\� DUWLFXODWLQJ� D� VNHSWLFDO� YLHZ�RI� OLIH� LQ� WKH�VHQVH� WKDW� ,� ZDV� QRW� SUHSDUHG� WR� DFFHSW� WKLQJV� ,�ZDV� WROG� RQ� 
IDLWK
�� ,�GRXEWHG�� ,� TXHVWLRQHG�� ,� UHDG�� UHVHDUFKHG� DQG� LQYHVWLJDWHG�� ,� VWLOO�FRQVLGHU�P\VHOI�DQ�RSHQ�PLQGHG�VNHSWLF²EXW�QRW�LQ�WKH�VSHFLILF�DQG�WKH�SDUWLFXODU�LVVXH�RI�WKH�DIWHUOLIH�EHFDXVH�,�WKRURXJKO\ LQYHVWLJDWHG�LW��
/LNH� PDQ\� VFLHQWLVWV�� VRPH� RI� ZKRP� DUH� UHJDUGHG� DV� WKH� 
JLDQWV
� RI�VFLHQFH��ZKR�ERWKHUHG� WR� V\VWHPDWLFDOO\� LQYHVWLJDWH WKH� DIWHUOLIH�� ,� WRR�FDPH� WR� WKH�LUUHWULHYDEOH�FRQFOXVLRQ�WKDW�ZH�GR�VXUYLYH�SK\VLFDO�GHDWK��7KH� HYLGHQFH� , ZDV� DEOH� WR� REWDLQ� P\VHOI� IRU� WKH� H[LVWHQFH� RI� WKH�DIWHUOLIH�LV�GHILQLWLYH��DEVROXWH��LUUHIXWDEOH�DQG�SRVLWLYHO\�FRQFOXVLYH�
+RZHYHU��KLVWRULFDOO\� WKHUH�DUH�DOVR�ZKDW�DUH�NQRZQ�DV�FORVHG�PLQGHG�VNHSWLFV�� 7KH� PRGHUQ� XVDJH� RI� WKH� WHUP� 
FORVHG�PLQGHG� VNHSWLF
�LQFRQWH[W�RI�SV\FKLF�SKHQRPHQD�LV�VRPHRQH�ZKR�GRHV�QRW�DQG�ZLOO�QRW�DFFHSW� WKH� DIWHUOLIH� RU� WKH� H[LVWHQFH� RI� SV\FKLF� SKHQRPHQD� HYHQ� LI�VFLHQWLILF�SURRI�LV�VKRZQ�



���7KHVH�SHRSOH�KDYH�DOUHDG\�PDGH�XS�WKHLU�PLQGV�DERXW�HYHU\WKLQJ��$QG�EH� WKH\� LQYHVWLJDWRUV�RU� VFKRODUV�� OLNH� WKH�FOHUJ\� LQ�*DOLOHR
V� WLPH�� WKH\�ZLOO�UHIXVH�WR�FRQVLGHU�HYHQ�VFLHQWLILF� LQIRUPDWLRQ�WKDW�FRQWUDGLFWV� WKHLU�SHUVRQDO�EHOLHIV��7KH\�KDYH�H[WHQGHG�WKH�GHILQLWLRQ�RI�
VNHSWLF
�IURP�RQH�ZKR�GRXEWV
�WR�
RQH�ZKR�ZLOO�QHYHU�DFFHSW
��
7KH�WHUP�
FORVHG�PLQGHG�VNHSWLF
�DV�XVHG�LQ�WKLV�ERRN�UHIHUV�WR�WKLV�ODWWHU�JURXS�
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�IXQGLQJ�LQ�GHDG�HQG�MREV��GHDG�HQG�XQLYHUVLW\�UHVHDUFK�SURMHFWV��GHDG�HQG�PDWHULDOLVW�SURJUDPV



����� VRPH KDYH� EHHQ� DEOH� WR� LQILOWUDWH� RUJDQL]HG� SV\FKLF� UHVHDUFK�VRFLHWLHV�WR�GHOLEHUDWHO\�QHXWUDOL]H�DQ\�JHQXLQH�SV\FKLF�ILQGLQJ�
2Q�WKH�RWKHU�KDQG��WKH�JHQXLQH�SV\FKLF�UHVHDUFKHUV�
�� KDYH� REWDLQHG� UHSHDWDEOH SK\VLFDO� VFLHQWLILF� HYLGHQFH� IRU� SV\FKLF�SKHQRPHQD�DQG�WKH�DIWHUOLIH�� KDYH� DWWDLQHG� XQSUHFHGHQWHG� VXFFHVV� LQ� WKH� GLVVHPLQDWLRQ� RI�LQIRUPDWLRQ� DERXW� SV\FKLF� SKHQRPHQD� WKURXJKRXW� WKH� ZRUOG�SDUWLFXODUO\�YLD�WKH�,QWHUQHW� DUH� XVLQJ� KLJK� WHFKQRORJ\� WR� VKRZ� WKURXJK� (93� DQG� ,7&� WKH�H[LVWHQFH�RI�WKH�DIWHUOLIH�DQG�RWKHU�SV\FKLF�SKHQRPHQD� KDYH�EHHQ�DEOH�WR�FRQWLQXRXVO\�UHILQH�WKH�REMHFWLYH�HYLGHQFH�IRU�WKH�DIWHUOLIH�� HVSHFLDOO\� LQ� WKH� DUHDV� RI�(93�� ,7&�� ODERUDWRU\� LQGXFHG�SKHQRPHQRQ��WKH�DXUD��SROWHUJHLVWV�DQG�LQ�GLUHFW�FRPPXQLFDWLRQ� FDQ� DWWHVW� WKDW� WKURXJKRXW WKH� ZRUOG� PRUH� GLUHFW� SHUVRQDO�UHYHODWLRQV��IURP�WKH�DIWHUOLIH�DUH�EHLQJ�PDGH��WR�PLOOLRQV�DERXW�WKH�H[LVWHQFH�RI�WKH�DIWHUOLIH�

7KHUH� LV� DQ� RQJRLQJ H[SRQHQWLDO� JURZWK� LQ� WKH� DFFHSWDQFH� RI� SV\FKLF�SKHQRPHQD�DQG�WKH�DIWHUOLIH�LW�LV�QRZ�HVWLPDWHG�WKDW�DW�OHDVW�����RI�DOO�SHRSOH�RQ�HDUWK�DFFHSW�WKH�H[LVWHQFH�RI�VRPH�IRUP�RI�DIWHUOLIH��
7KH� HYLGHQFH� SUHVHQWHG� LQ� WKH� SUHYLRXV� FKDSWHUV� LQFOXGLQJ�(93�� ,7&��&RPSXWHU� $QDO\VLV� RI� 9RLFH� 3ULQWV�� WKH� 3V\FKLF� /DERUDWRU\�([SHULPHQWV�� 0HGLXPV�� )UHGHULFN� 0\HUV� &RUUHVSRQGHQFHV�� 3UR[\�6LWWLQJV�� 1HDU� 'HDWK� ([SHULHQFHV�� 2XW� RI� %RG\� ([SHULHQFHV��$SSDULWLRQV�� WKH� 2XLMD� %RDUG�� ;HQRJORVV\�� 3ROWHUJHLVWV� DQG�5HLQFDUQDWLRQ� VKRZV�FRQFOXVLYHO\�WKDW� WKHUH� LV�RYHUZKHOPLQJ�SURRI�IRU�WKH�H[LVWHQFH�RI�WKH�DIWHUOLIH��
$OO� WKHVH� SKHQRPHQD� FDQ� EH� H[SODLQHG� E\� WKH� SDUWLFLSDWLRQ� RI�LQWHOOLJHQFHV�IURP�WKH�DIWHUOLIH��RU�LQ�WKH�FDVHV�RI�WKH�2%(�DQG�WKH�1'(��E\�WKH�IDFW�WKDW�ZH�GR�KDYH�DQ�LQYLVLEOH�HWKHULF�ERG\�ZLWKLQ�RXU�SK\VLFDO�ERG\�WKDW�EHFRPHV�RXU�WUXH�
ERG\
�RQFH�ZH�SK\VLFDOO\�GLH�



���7KH� DIWHUOLIH� KDV� QRWKLQJ� WR� GR� ZLWK� UHOLJLRQ� RU� ZLWK� EHOLHIV� RU�VXSHUVWLWLRQ�� 7KH� DIWHUOLIH� LV� QRZ� VFLHQWLILFDOO\� HVWDEOLVKHG�� 7KRVH�ZKR�UHIXVH� WR� LQYHVWLJDWH� RU� UHEXW� WKH� YROXPLQRXV� DYDLODEOH� REMHFWLYH�HYLGHQFH�KDYH�QR�WHFKQLFDO�ULJKW�RU�DXWKRULW\�WR�GHQ\�LWV�H[LVWHQFH�RU�WR�PDNH�DQ\�YDOLG�FRPPHQWV�DERXW�LW�
:KHQ� PDWHULDOLVWV� DQG� FORVHG�PLQGHG� VNHSWLFV� UHIXVH� WR� DFFHSW� WKH�REMHFWLYH�HYLGHQFH�IRU�WKH�DIWHUOLIH�,�DP�UHPLQGHG�RI�D�FRXUWURRP�VFHQH��,PDJLQH� WKDW� WKH� SROLFH� SURVHFXWRU� LQ� D�FDVH�RI�PXUGHU�KDV�EURXJKW� LQ�RQH� KXQGUHG� ZLWQHVVHV�� $OO� RI� WKHVH� ZLWQHVVHV� DUH� KLJKO\� DFFUHGLWHG�VFLHQWLVWV�� GRFWRUV�� ODZ\HUV�� ZULWHUV�� SV\FKLDWULVWV�� SV\FKRORJLVWV��SK\VLFLVWV�DQG�PDQ\�RWKHUV��$OO�RI�WKH�ZLWQHVVHV�VWDWH�WKDW�WKH\�DFWXDOO\�VDZ� WKH�DFFXVHG�SXOO� WKH� WULJJHU�DQG�VKRRW� WKH�YLFWLP� ILYH� WLPHV� LQ� WKH�FKHVW���
7KHQ�WKH�GHIHQVH�ODZ\HU�VWDQGV�XS�DQG�DUJXHV�WKH�VNHSWLFV
�DUJXPHQW�
����DOO�WKH�SURVHFXWLRQ�ZLWQHVVHV�DUH�KDOOXFLQDWLQJ��� WKH\�ZHUH�DOO�K\SQRWL]HG��� WKH\�DUH�DOO�LQ�FROOXVLRQ�ZLWK�WKH�SURVHFXWRU� DOWHUQDWLYHO\�DOO�RI�WKHVH�ZLWQHVV�DUH�SURMHFWLQJ�WKHLU�RZQ�JXLOW�RQWR�WKH�DFFXVHG�� WKHVH� ZLWQHVVHV� H[WHULRUL]HG� WKHLU� RZQ� H[WUD� HQHUJ\� FROOHFWLYHO\�ZKLFK�UHDOO\�NLOOHG�WKH�YLFWLP��� �DQG�LI�DOO�HOVH�IDLOV��LW�ZDV�VXSHU�(63�

)URP�P\�H[SHULHQFH�,�ILQG�WKDW�WKH�FORVHG�PLQGHG�VNHSWLFV�DUH�DSSO\LQJ�GLIIHUHQW�WHVWV�WR�GLIIHUHQW�WKLQJV�WR�GHOLEHUDWHO\�PLVOHDG�SHRSOH�



������7KH�3V\FKLF���6XUYLYDO���WHVW�RU�WKH�LPSRVVLEOH�WR�SDVV�WHVW�
2YHU�WKH�ODVW�RQH�KXQGUHG�DQG�ILIW\�\HDUV�SV\FKLF�KLVWRU\�KDV�VKRZQ�WKDW�WKHUH� LV�D�FRUH�JURXS�RI� LQYHVWLJDWRUV�ZKR�ZLOO�QRW�DFFHSW� WKDW�SV\FKLF�SKHQRPHQD� FDQ� H[LVW��7KHVH� FORVHG�PLQGHG�PDWHULDOLVWV�� VRPH�RI� WKHP�SK\VLFDO� VFLHQWLVWV�� DSSO\� D� WHVW� WKDW� ZLOO� JXDUDQWHH� WKH� SV\FKLF�SKHQRPHQD� EHLQJ� LQYHVWLJDWHG�ZLOO� QRW� EH� DFFHSWHG��7KLV� LV� WKH� 
,�ZLOO�QRW�EHOLHYH�LQ�WKH�DIWHUOLIH�HYHQ�LI�\RX�FDQ�SURYH�LW�WR�PH¶�WHVW��
7KH� WHVW� LV� DSSOLHG� E\� WKRVH�PDWHULDOLVWV�ZRUNLQJ� IRU� WKH�HVWDEOLVKPHQW�ZKR� LQYHVWLJDWH� SV\FKLF� SKHQRPHQD��$V� LQYHVWLJDWRUV� WKH\�EHFRPH� WKH�SURVHFXWRUV�� MXGJH� DQG� MXU\� ZKR� PDNH� VXUH� WKDW� WKRVH� ZKR� DUH�SURGXFLQJ�JHQXLQH�SV\FKLF�SKHQRPHQD�DUH�DFFXVHG�RI�IUDXG�RU�FKHDWLQJ��2I� FRXUVH�� SV\FKLFV� NQRZ� WKHUH�ZLOO� EH� D� YHU\� KHDY\� SULFH� WR� SD\� IRU�WKRVH� ZKR� GHOLEHUDWHO\� DQG� ZLOOIXOO\� FKHDW�� OLH�� GHFHLYH�� PDQLSXODWH� WR�SUHYHQW� RWKHU� JHQXLQH� VHHNHUV� IURP� DFFHVVLQJ� SV\FKLF� SKHQRPHQD� DQG�WKH�WUXWK�DERXW�WKH�DIWHUOLIH�
���&DUWHVLDQ�/RJLF�7HVW
)URP� WKH� &DWKROLF� -HVXLW� 5HQH� 'HVFDUWHV�� ZKR� WRGD\� LV� LJQRUHG� E\�QHDUO\�DOO�WKH�SHRSOH�LQ�WKH�ZRUOG��7KH�&DUWHVLDQ�WHVW�LV��
GRXEW�DQ\WKLQJ�ZKLFK�FDQ�EH�GRXEWHG¶�� 7KH�FRXUWV�GR�QRW�DSSO\�WKLV�WHVW��WKH�&KXUFKHV�GR� QRW� DSSO\� WKLV� WHVW� DQG� WKH�PDWHULDOLVWV� GR� QRW� DSSO\� WKLV� WHVW�ZKHQ�WHVWLQJ�WKHLU�RZQ�EHOLHIV�
���%H\RQG�5HDVRQDEOH�'RXEW�7HVW
7KLV� LV� WKH� WHVW� XVHG� E\� WKH� FRXUWV� WR� HVWDEOLVK� WKH� JXLOW� RI� D� SHUVRQ�FKDUJHG�ZLWK�D�FULPLQDO�RIIHQFH�
���2Q�%DODQFH�RI�3UREDELOLWLHV
7KLV�LV�DQRWKHU�WHVW�XVHG�E\�WKH�FRXUWV�WR�HVWDEOLVK�WKH�OLDELOLW\�RI�SDUWLHV�LQ�D�QRQ�FULPLQDO��FLYLO�PDWWHU��,W�LV�REYLRXVO\�D�PXFK�OHVV�VWULQJHQW�WHVW�WKDQ� WKH� FULPLQDO� WHVW� RI� EH\RQG� UHDVRQDEOH� GRXEW�� 7KH� &KXUFK�



���VRPHWLPHV�XVHV�WKLV�WHVW�IRU�LWV�RZQ�EHOLHIV�VLQFH�WKHRORJ\�LV�VXEMHFWLYH��SHUVRQDO�� DQG� QR� RQH� FDQ� WHVW� WKHRORJ\� RQ� WKH� EDVLV� RI� EH\RQG�UHDVRQDEOH�GRXEW�
���3ULPD�)DFLH 7HVW
7KH� 
2Q� WKH� IDFH� RI� LW
� WHVW�� 7KLV� LV� D� YHU\� ZHDN� WHVW�� &LUFXPVWDQWLDO�HYLGHQFH� LV� SHUPLWWHG� WR� SDVV� WKLV� WHVW�� &RXUWV� XVH� LW� LQ� FULPLQDO�FRPPLWWDO� SURFHHGLQJV²WKH� FRXUW� GHFLGHV�ZKHWKHU� D�SULPD� IDFLH FDVH�KDV�EHHQ�HVWDEOLVKHG�IRU�WKH�PDWWHU�WR�EH�VHQW�WR�D�IXOO�KHDULQJ��,QGLUHFW�HYLGHQFH��VRPHWLPHV�HYHQ�KHDUVD\�HYLGHQFH��ZLOO�EH�DOORZHG��7KLV�LV�WKH�WHVW� EHLQJ� XVHG� E\� VRPH� GLVFLSOLQHV�� VXFK� DV� SV\FKRORJ\�� $OO�LQWURVSHFWLYH� SV\FKRORJ\� LV� DFFHSWHG� RQ� WKH� EDVLV� WKDW� LW� FDQ� HVWDEOLVK�SULPD�IDFLH WKDW�LW�PD\�EH FRUUHFW��
,Q�FRQWH[W�RI�WKH�DERYH��LW�LV�QRW�VXUSULVLQJ�WKDW�RQH�RI�WKH�UHDVRQV�ZK\�SV\FKLF� SKHQRPHQD� KDYH� QRW� EHHQ� WRWDOO\� HPEUDFHG� E\� VRFLHW\� LV�EHFDXVH�� UHODWLYH� WR� RWKHU� WHVWV�� WKHUH� DUH� WKRVH� LQ� RUWKRGR[\��PDWHULDO�DQG� UHOLJLRXV�� ZKR� IRU� YHVWHG� LQWHUHVWV�� IUDXGXOHQWO\� NHHS� RQ� DSSO\LQJ�WHVW�QXPEHU�RQH²WKH�LPSRVVLEOH�WR�SDVV�WHVW��
<HW�WKH�HYLGHQFH�IRU�WKH�DIWHUOLIH�LV�REMHFWLYH��VWXQQLQJ�LQ�LWV�FRQVLVWHQF\�DQG� YROXPH�� DQG� WDNHQ� DV� D� ZKROH� DPRXQWV� WR� WHFKQLFDO�� LUUHIXWDEOHSURRI� 0DWHULDOLVWV� DQG� FORVHG�PLQGHG� VNHSWLFV� KDYH� 127� JLYHQ� D�FUHGLEOH� DOWHUQDWLYH� H[SODQDWLRQ� IRU� DQ\� RI� WKH� DERYH�GHPRQVWUDWHG�SKHQRPHQD��
,Q� WKH� DEVHQFH� RI� D� FUHGLEOH� DOWHUQDWLYH� H[SODQDWLRQ�� VRFLHW\� KDV� QR�DOWHUQDWLYH� EXW� WR� DFFHSW� WKDW� WKH� DIWHUOLIH� H[LVWV� DQG� WKDW� ZH� ZLOO� DOO�LQHYLWDEO\�H[SHULHQFH�LW��
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6LOYHU� %LUFK� �2UW]HQ� ������ ������ ������ �������$UWKXU� )LQGOD\��:KLWH�(DJOH��$QWKRQ\�%RUJLD��/RUG�'RZGLQJ��6LU�:LOOLDP�&URRNHV��6LU�2OLYHU�/RGJH�� 6LU� $UWKXU� &RQDQ� 'R\OH�� /HVOLH� )OLQW�� ,YDQ� &RRNH�� *HRUJH�0HHN�� +3�� %ODYDWVN\�� 'U� &DUO� :LFNODQG�� 6LU� :LOOLDP� &URRNHV�� 'U�5REHUW� &URRNDOO�� 6LU� :LOOLDP� %DUUHWW�� WKH� 5HY�� &� 'UD\WRQ� 7KRPDV��*HUDOGLQH� &XPPLQV�� ):'� 0\HUV�� 5D\PRQG� %D\OLVV�� *DU\� :LOOLDPV��$UWKXU�)RUG��-RKDQQHV�*UHEHU��*HRUJH�$QGHUVRQ��&KDUOHV�+DSJRRG��'U�0DXULFH� 5DZOLQJV�� $OODQ� .DUGHF�� (PPDQXHO�� -RH� )LVKHU�� 'U� ,DQ�6WHYHQVRQ��(PPDQXHO� 6ZHGHQERUJ��0DUWLQ�(ERQ��5REHUW� -DPHV�/HHV��5XWK�0RQWJRPHU\��6WDLQWRQ�0RVHV��8UVXOD�5REHUWV��(OLVDEHWK�.�EOHU�5RVV��-DQH�5REHUWV��+HOHQ *UHDYHV��30+�$WZDWHU�DQG�WKH�$VVRFLDWLRQ�IRU�WKH�6FLHQWLILF�,QYHVWLJDWLRQ�RI�WKH�$IWHU�/LIH�
:H� DUH� SULYLOHJHG� WR� KDYH� WKLV� LQIRUPDWLRQ�� :KDW� LV� DEVROXWHO\�VWDJJHULQJ�LV� WKH�FRQVLVWHQF\�RI� WKH�LQIRUPDWLRQ�DERXW�ZKDW�KDSSHQV�WR�XV�ZKHQ�ZH� GLH�ZKLFK� FRPHV� IURP�PDQ\�SHRSOH� IURP�PDQ\�FRXQWULHV�RYHU�PDQ\�FHQWXULHV��
7KH�JUHDW�VFLHQWLVW�'U�5REHUW�&URRNDOO� '�6F��3K�'���ZKR�XQGHUWRRN�D�V\VWHPDWLF�VWXG\�RI�PDQ\�RI�WKH�DERYH�VRXUFHV�DQG�RI�KXQGUHGV�RI�RWKHU�FRPPXQLFDWLRQV�IURP�WKH�DIWHUOLIH�DQG�SXEOLVKHG�WKH�UHVXOWV�LQ�KLV�ERRN�7KH�6XSUHPH�$GYHQWXUH����������
+LV�ZRUN�LV�FRQVLGHUHG�
VFLHQWLILF
�LQ�WKDW�LW�SDLQVWDNLQJO\�DQG�REMHFWLYHO\�H[DPLQHV� WKH� HYLGHQFH�� LW� LV� LQWHUQDOO\� FRKHUHQW� DQG� LW� SURYLGHV�K\SRWKHVHV�FRQVLVWHQW�ZLWK�D�JUHDW�PDVV�RI�IDFWXDO�HYLGHQFH�
&URRNDOO�ZDV�DPD]HG�DW�WKH�FRQVLVWHQF\�RI�WKH�HYLGHQFH�FRPLQJ�IURP�DOO�RYHU� WKH� ZRUOG�� &RPPXQLFDWLRQV� IURP� HYHU\� FRXQWU\²IURP� %UD]LO��IURP�(QJODQG��IURP�6RXWK�$IULFD��IURP�7LEHW�IURP�(XURSH��IURP�,QGLD�DQG� IURP� $XVWUDOLD� DUH� DOO� FRQVLVWHQW�� +H� ZDV� DOVR� DPD]HG� WKDW� WKH\�ZHUH� LGHQWLFDO� ZLWK� WKH� EHOLHIV� KHOG� E\� WKH� QDWLYHV� RI� WKH� +DZDLLDQ�



���,VODQGV�� FXW� RII� IURP� RWKHU� FLYLOL]DWLRQV� IRU� \HDUV� SULRU� WR� WKHLU�
GLVFRYHU\
� E\� &DSWDLQ� &RRN� LQ� ������ +H� ZDV� DOVR� DPD]HG� DW� WKH�FRQVLVWHQF\� RI� WKH� HYLGHQFH� JLYHQ� E\� SHRSOH� ZKR� KDG� 2XW� RI� %RG\�([SHULHQFHV�DQG�WKH�FRPPXQLFDWLRQV�RI�KLJK�OHYHO�PHGLXPV��
&URRNDOO�ZDV�D�PHPEHU�RI�WKH�&KXUFKHV
�)HOORZVKLS�IRU�3V\FKLFDO�6WXG\�WKDW� FDPH� LQWR� EHLQJ� LQ� (QJODQG� WR� DOORZ� WKRVH� ZKR� KDG� SHUVRQDO�H[SHULHQFHV� RI� D� SV\FKLF� DQG� VSLULWXDO� QDWXUH� WR� VKDUH� WKHP� DQG� WR�H[DPLQH�WKHP�LQ�WKH�OLJKW�RI�WUDGLWLRQDO�FKXUFK�WHDFKLQJV�RQ�WKH�DIWHUOLIH��7KH� SUHIDFH� WR� KLV� ERRN�ZDV�ZULWWHQ� E\� D� IRUPHU�&KLHI� -XVWLFH� RI� WKH�%ULWLVK�+LJK�&RXUW�ZKR�FRQFOXGHG�WKDW�

,W�EHKRRYHV�HYHU\�RUGDLQHG�0LQLVWHU�LQ�WKH�ODQG�WR�XVH�LW�
9LWDO�H\HZLWQHVV�PHVVDJHV�IURP�WKH�DIWHUOLIH
9LWDO� PHVVDJHV� IURP� WKH� +LJKHU� ,QWHOOLJHQFHV� WUDQVPLWWHG� LQ� GLIIHUHQW�FRXQWULHV� WR� XV� KXPDQV� RQ� WKLV� HDUWK� LQ� WKH� ODVW� IHZ� GHFDGHV�5(3($7('/< LQIRUP�XV�WKDW���VXFFLQFWO\�SXW��
� $OO�KXPDQV�VXUYLYH�SK\VLFDO�GHDWK��LUUHVSHFWLYH�RI�WKHLU�EHOLHIV�
� $W�WKH�SRLQW�RI�GHDWK�ZH�WDNH�RXU�PLQG�ZLWK�DOO�LWV�H[SHULHQFHV��RXU�FKDUDFWHU�DQG�RXU�HWKHULF��VSLULW��ERG\²ZKLFK�LV�D�GXSOLFDWH�RI�WKH�HDUWK� ERG\�� ,W� FRPHV�RXW�RI� WKH�HDUWK�ERG\�RQ� WKH�SRLQW�RI�GHDWK�DQG�LV�FRQQHFWHG�WR�WKH�HDUWK�ERG\�E\�D�VLOYHU�FKRUG��'HDWK�RFFXUV�ZKHQ� WKH� VLOYHU� FRUG� LV� VHYHUHG� IURP� WKH� SK\VLFDO� ERG\�� 6LOYHU�%LUFK�� D� KLJK� ,QWHOOLJHQFH� IURP� WKH� DIWHUOLIH� ZKR� KDV� WUDQVPLWWHG�PRUH� WKDQ� QLQH� ERRNV�� LQIRUPV� XV� WKDW� LQ� WKH� DIWHUOLIH� WKH� HWKHULF�ERG\�DQG�RXU�VXUURXQGLQJV ZLOO�EH�MXVW�DV�VROLG�DV�RXU�ZRUOG�VHHPV�WR�XV�QRZ�
� ,PPHGLDWHO\� DIWHU� SK\VLFDO� GHDWK� PDQ\� ZLOO� IHHO� DQ� XUJH� WR� OLIW�WKHPVHOYHV�XSZDUGV��



���� 7KH�VWDWH�RI�PLQG�DW�WKH�SRLQW�RI�GHDWK�LV�FUXFLDO��6RPH SDVV�RYHU�FRQVFLRXVO\� DQG� DUH� IXOO\� DZDUH� RI� WKH� ORYHG� RQHV� ZKR� FRPH� WR�ZHOFRPH�WKH�QHZ�DUULYDO��RWKHUV�DUH�XQFRQVFLRXV�DQG�DUH�WDNHQ�WR�D�VSHFLDO�SODFH�RI�UHVW�
� 7KRVH�ZKR�RQ�HDUWK�DUH�GHHSO\�FDXJKW�LQ�YHU\�VWURQJ�DGGLFWLRQV²GUXJV�� DOFRKRO�� JDPEOLQJ�� WREDFFR�� RU� RYHULQGXOJHQFH� LQ� VH[� FDQ�JHW�FDXJKW�RQ�WKH�DVWUDO�OHYHO�WU\LQJ�WR�VDWLVI\�WKHP��
� 6RPH� SHRSOH� DW� WKH� SRLQW� RI� GHDWK� ILQG� LW� HDV\� WR� JHW� RXW� RI� WKH�GHDG�SK\VLFDO�ERG\��:LWK�RWKHUV��KHOSHUV�QHHG�WR�DFWLYHO\�DVVLVW�LQ�WKH� WUDQVLWLRQ�� 6RPH� YHU\� PDWHULDOLVWLF� SHRSOH� ZLOO� KDYH� D� YHU\�KHDY\� GXSOLFDWH� ERG\� DQG� LW� ZLOO� EH� PRUH� GLIILFXOW� IRU� WKHP� WR�VHSDUDWH�IURP�WKHLU�GHDG�SK\VLFDO�ERG\�
� $�:$51,1*��6RPH�KDOOXFLQRJHQLF�GUXJV�KDYH�WKH�SRWHQF\�WR�OLIW�WKH� GXSOLFDWH� RXW� RI� WKH� SK\VLFDO� ERG\�� 6HHQ� E\� HQWLWLHV� IURP� WKH�DIWHUOLIH��GUXJ�WDNHUV��
���KDYH�SDWKHWLF�ORRNV�DV�LI�WKH\�KDG�QR�VRXO����WKH\�DUH�YDFDQW�EHKLQG�WKH�H\HV��:KHQ�RXW�RI�WKH�ERG\�RWKHU�ORZHU�HQWLWLHV� WU\� WR� HQWHU� WKH� GUXJ�WDNHU
V� ERG\²WKHQ� \RX� KDYH�SRVVHVVLRQ�

� 7KHUH� LV� QR� VXFK� WKLQJ� DV� KHDYHQ� 
XS� LQ� WKH� VN\
� RU� KHOO� 
GRZQ�EHORZ
���WKH�ORFDWLRQ�RI�WKH�DIWHUOLIH�GRHV�QRW�FKDQJH�IURP�WKH�HDUWK�SODQH²GLIIHUHQW� VSKHUHV� LQWHUSHQHWUDWH²IURP� WKH� KLJKHVW�YLEUDWLRQV�WR�WKH�ORZHVW�
���7KRVH�ZLWK�GRJPDWLF��XQDOWHUDEOH�IL[HG�LGHDV�DERXW�ZKDW�WR�H[SHFW�LPPHGLDWHO\�DIWHU�GHDWK�DUH�OLNHO\�WR�H[SHULHQFH�VHULRXV�SUREOHPV�
� $WKHLVWV�� DJQRVWLFV� DQG� RWKHUV� PD\� QRW� EH� HQFXPEHUHG� IURP�SDVVLQJ� RQ� WR� WKH� KLJKHU� VSKHUHV²ZKDW� WKH\� GLG� LQ� WKHLU� OLIHWLPH�DQG� WKH�PRWLYDWLRQ� IRU�ZKDW� WKH\� GLG�ZLOO� EH� LPSRUWDQW� QRW�ZKDW�WKH\�EHOLHYHG�LQ�



������/RYH��XQFRQGLWLRQDO�ORYH��LV�WKH�PRVW�SRZHUIXO�IRUFH�NQRZQ�LQ�WKH�XQLYHUVH�
� 8QFRQGLWLRQDO� ORYH� LV� WKH� LUUHWULHYDEOH� OLQN�ZLWK�RXU� ORYHG�RQHV�LQ�WKH�DIWHUOLIH�
� 2UGLQDU\� UHDVRQDEOH� SHRSOH� DUH� PHW� E\� WKHLU� ORYHG� RQHV²VRXO�PDWHV� DUH� UHXQLWHG�� +LJKHU� ,QWHOOLJHQFHV� LQIRUP� XV� WKDW� LQ� WKH�DIWHUOLIH� RXU� DSSHDUDQFH� FDQ� UHJUHVV� WR� RXU� EHVW� DJH²IRU� PRVW�SHRSOH�IURP�WKH�HDUO\�WR�PLG�WZHQWLHV�
� /RYHG�RQHV�IURP�WKH�DIWHUOLIH��UHFHQWO\�DUULYHG�DQG�RWKHUV��GR�KDYH�WKH�SRZHU�WR�YLVLW�ORYHG�RQHV�VWLOO�OLYLQJ�RQ�HDUWK��
� 5HFHQWO\� DUULYHG� ORYHG� RQHV�� XVXDOO\� ZLWKLQ� WKUHH� PRQWKV� RI�WUDQVLWLRQ��DUH�SHUPLWWHG�WR�WUDQVPLW�YLVXDOO\²E\�ZD\�RI�GUHDPV�RU�E\�DSSDULWLRQ�DQG�RWKHU�PHDQV²HYLGHQFH�WKDW�WKH\�DUH�VWLOO�DOLYH��
� 7KH�NLQG�RI�OLIH�WR�EH�OLYHG�LQ�WKH�DIWHUOLIH²WKH�EHDXW\��SHDFH��OLJKW�DQG�ORYH�ZKLFK�DZDLW�PRVW�SHRSOH�DUH�XQLPDJLQDEOH��
� 2QH�FDQ�VWLOO� OHDUQ�VSLULWXDO� OHVVRQV�LQ� WKH�DIWHUOLIH�DQG�SURJUHVV�WR�KLJKHU�HYHQ�PRUH�EHDXWLIXO�VSKHUHV�
� 2QFH� \RX� HQWHU� WKH� DIWHUOLIH�� \RX ZLOO� H[SHULHQFH� D� IHHOLQJ� RI�HQRUPRXV�OLJKWQHVV��
�� �$Q\�SK\VLFDO�GLVDELOLWLHV�SHRSOH�KDG�RQ�HDUWK�ZLOO�GLVDSSHDU²RQFH�WKH\� KDYH� DGMXVWHG� PHQWDOO\� WKHUH� ZLOO� EH� QR� VXFK� WKLQJ� DV�GHIRUPLW\�� VLFNQHVV�� EOLQGQHVV� RU� DQ\� RWKHU� WKLQJ�ZKLFK� DGYHUVHO\�DIIHFWHG�WKHP�RQ�HDUWK��
� 7KH�PLQG�KDV�HQRUPRXV�SRZHU�LQ�WKH�DIWHUOLIH��,W�FDQ�FUHDWH�PDWWHU�WKHUH�DQG�FDQ�FDXVH�WKH�ERG\�WR�WUDYHO�DW�WKH�VSHHG�RI�WKRXJKW�H�J��



���\RX� LPDJLQH� \RX� DUH� DW� DQ\� SODFH� LQ� WKH�ZRUOG�DQG�\RX�DUH� WKHUH�LQVWDQWO\��
� 7KRVH�ZKR�ZHUH�FRQVLVWHQWO\�HYLO�DUH�HLWKHU�OHIW�DORQH�RU�DUH�PHW�E\�WKRVH� RWKHUV� RI� WKH� VDPH�YHU\� ORZ�YLEUDWLRQV��ZLWK� WKH� VDPH�YHU\�ORZ VSLULWXDOLW\�WR�EH�DWWUDFWHG�WR�WKH�GDUNHU�ORZHU�VSKHUHV��
� 6RPH�SHRSOH�RQ�HDUWK�KDYH�D�PXFK�EHWWHU�WUDQVLWLRQ�WR�WKH�DIWHUOLIH�WKDQ�RWKHUV²WKH�PRUH�NQRZOHGJH�ZH�KDYH�DERXW�WKH�DIWHUOLIH��WKH�HDVLHU�WKH�WUDQVLWLRQ�
� 6RPH�SHRSOH�JHW�VWXFN�
EHWZHHQ�WKH�WZR�ZRUOGV
��%HFDXVH�WKH\�VWLOO�IHHO� WKHPVHOYHV� VROLG�� WKH\� GR� QRW� DFFHSW� WKDW� WKH\� KDYH� DFWXDOO\�GLHG�� 0DQ\� JHW� LQWR� PHQWDO� FRQIXVLRQ� DQG� FRXOG� JHW� ORVW IRU�GHFDGHV�DQG�IRU�PXFK�ORQJHU�
� (QHUJ\²SRVLWLYH� RU� QHJDWLYH²LV� D� 
ERRPHUDQJ
��:KHQ� \RX� VHQG�RXW� JRRG� HQHUJ\� WRZDUGV� VRPHRQH� WKDW� JRRG� HQHUJ\� LV� UHWXUQHG�VRRQHU�RU� ODWHU�� ,I�\RX�VHQG�RXW�QHJDWLYH�HQHUJ\�E\�XQIDLUO\�EHLQJ�GLVKRQHVW�DJDLQVW�VRPHRQH��RU�E\�FKHDWLQJ�RU�O\LQJ�RU�KDUDVVLQJ�RU�GLVFUHGLWLQJ� RU� FDXVLQJ� KDUP� WR� VRPHRQH�WKDW� NLQG� RI� QHJDWLYH�HQHUJ\�ZLOO�LQHYLWDEO\ UHWXUQ�WR�\RX�
� µ<RX�ZLOO�UHDS�ZKDW�\RX�VRZ
� LV�WKH�UHFRJQL]HG�XQLYHUVDO�VSLULWXDO�ODZ�� .DUPD� PHDQV� \RX� ZLOO� QRW� JHW� DZD\� ZLWK� LW� $OO� QHJDWLYH�GHHGV� DJDLQVW� RWKHUV� KDYH� WR� EH� H[SHULHQFHG� IRU� WKH� SXUSRVH� RI�
FRQWLQXRXV�VSLULWXDO�UHILQHPHQW
�
� (YHU\� WKRXJKW�� HYHU\� ZRUG� DQG� GHHG� LV� UHFRUGHG���� LQ� \RXU� OLIH�UHYLHZ�\RX�ZLOO�H[SHULHQFH�WKH�ULSSOH�HIIHFWV�RI�DOO�RI�WKHP�
� ,Q�WKH KLJKHU VSKHUHV�\RX�ZLOO�EH�DEOH�WR�UHFDOO�DQG�VHH�DQ\�HYHQW�LQ�DQ\�SHULRG�RI�\RXU�H[LVWHQFH�WKUHH�GLPHQVLRQDOO\�
���$EXVH�RI�SRZHU�DQG�V\VWHPDWLF�KDUDVVPHQW�RI�RWKHUV�DUH�WZR�RI�WKH�PRVW NDUPLF� DFWLRQV�� +RUULILF� NDUPD� DZDLWV� WKRVH ZKRVH� WDVN� LW�



��� ZDV�WR�SURWHFW�VRFLHW\�EXW�WKHPVHOYHV�ZLOOIXOO\�DEXVHG�WKHLU�SRZHU��LQGXOJHG� LQ� ZLOOIXO� WUDQVJUHVVLRQV� DQG� FDXVHG� KDUP� DQG� LQMXU\� WR�RWKHUV��
� <RX�ZLOO�127�EH�H[FXVHG�IRU�\RXU�HYLO�EHKDYLRU�E\�FODLPLQJ�WKDW�\RX�ZHUH�MXVW�REH\LQJ�RUGHUV��
� &UXHOW\²PHQWDO�RU�SK\VLFDO�DJDLQVW�KXPDQV�RU�DQLPDOV²LV�KLJKO\�NDUPLF�DQG�LV�QHYHU�MXVWLILHG��
� ,W� LV� JXDUDQWHHG WKDW� WKRVH� ZKR� FRQVLVWHQWO\ DEXVH� DQG� KDUDVV�RWKHUV�ZLOO�KDYH�WR�IDFH�WKHLU�YLFWLPV��LQ�WKH�DIWHUOLIH�EHIRUH�VHYHUHVWUHWULEXWLRQ��
� $IWHU� WKH� VHYHUHVW� UHWULEXWLRQ� RI� WKRVH�ZKR� LQWHQWLRQDOO\� KDUDVVHG�DQG� GHOLEHUDWHO\� YLRODWHG� RWKHU� SHRSOHV
� ULJKWV�� WKH� WUDQVJUHVVRUV�ZLOO�KDYH� WR�DSRORJL]H DQG�VHHN�IRUJLYHQHVV E\�WKH�YLFWLPV EHIRUHWKH\�DUH�DOORZHG�WR�PDNH�DQ\�SURJUHVV�
� +HOO� IRU�HWHUQLW\ DQG�HWHUQDO�GDPQDWLRQ ZHUH� LQYHQWHG�E\�PHQ�WR�PDQLSXODWH�WKH�KHDUWV�DQG�WKH�PLQGV�RI�WKH�XQDZDUH²WKH\�GR�127�H[LVW��:KLOVW� WKHUH�$5(� ORZHU� VSKHUHV� LQ� WKH� DIWHUOLIH�ZKLFK� DUH�SDUWLFXODUO\� GDUN�� XQSOHDVDQW� DQG� HYHQ� KRUULILF²VRPH� FDOO� WKHP�
KHOO
²HQGLQJ�XS� WKHUH� LV�127�IRU�HWHUQLW\��7KH�XQLYHUVDO�/DZ�RI�3URJUHVV�HQVXUHV� WKDW�DW�VRPH�WLPH�LQ�WKH�IXWXUH�WKRVH�ZLWK�ORZHU�YLEUDWLRQV�ZLOO� HYHQWXDOO\�� HYHQ� LI� LW� WDNHV�HRQV�RI� WLPH²FHQWXULHV�HYHQ�WKRXVDQGV�RI�\HDUV²REWDLQ�KLJKHU�YLEUDWLRQV�DQG�JUDGXDWH�WR�WKH�KLJKHU�VSKHUHV�
� 1R�RQH� MXGJHV� \RX RU� FRQGHPQV� \RX� WR� WKH� ORZHU� VSKHUHV��<RX�FRQGHPQ�\RXUVHOI� WR� WKH� ORZHU�KRUULILF� VSKHUHV� �
KHOO
��E\� WKH� ORZ�YLEUDWLRQV��ORZ�VSLULWXDOLW\��\RX�DFTXLUHG�GXULQJ�OLIH�RQ�HDUWK��
� 'HDWKEHG�FRQYHUVLRQ"�:H�KDYH�EHHQ�DQG�ZH�DUH�UHSHDWHGO\�EHLQJ�LQIRUPHG� E\� +LJKHU� 6RXUFHV� WKDW� LPPHGLDWHO\� DIWHU� ZH� GLH� RXU�



���YLEUDWLRQV� GR� QRW� FKDQJH²QRW� HYHQ� LI� RQH� UHSHQWV� VKRUWO\� EHIRUH�GHDWK��:H�WDNH�ZLWK�XV�WKH�DFFXPXODWHG�YLEUDWLRQV��VSLULWXDOLW\�ZH� JDLQHG� RU� ORVW� GXULQJ� RXU ZKROH� OLIHWLPH� RQ� HDUWK�� %DSWLVP��UHSHQWDQFH�DUH�DEVROXWHO\�PHDQLQJOHVV�DV�D�ZD\�RI�JHWWLQJ�
�D�EHWWHU�GHDO�
�LPPHGLDWHO\�DIWHU�GHDWK��
� ,I� \RX� KHOSHG� MXVW� RQH� SHUVRQ� WR� DWWDLQ� WKH� WUXH� NQRZOHGJH� \RX�ZRXOG�KDYH�MXVWLILHG�\RXU�H[LVWHQFH�RQ�HDUWK�6LOYHU�%LUFK�
� 3UHYHQWLQJ�RWKHUV�IURP�DFFHVVLQJ�WUXH�NQRZOHGJH�LV�KLJKO\�NDUPLF�
� 1R�RQH�RQ�HDUWK�RU�HOVHZKHUH�FDQ�KXUW�\RX�VSLULWXDOO\��
� 3HRSOH�RQ�HDUWK�DUH�QRW�DOO�ERUQ�VSLULWXDOO\�HTXDO�
� 6HOILVKQHVV�LV�RQH�RI�WKH�JUHDWHVW�WUDQVJUHVVLRQV�DJDLQVW�VSLULWXDOLW\�DQG�LV�KLJKO\�NDUPLF�
� 1RW�HYHU\ERG\�KDV�WR�
UHLQFDUQDWH�

� <RX� GR� QRW� FRPH� LQWR� WKLV�ZRUOG� WR� KDYH� D� GUHDP� UXQ²ZLWKRXW�SDLQ� VXIIHULQJ�� ZLWKRXW� SUREOHPV�� 7KH� PRUH� YDULHG� \RXU�H[SHULHQFH�� WKH� PRUH� OHDUQLQJ� IURP� PDQ\� PLVWDNHV�� WKH� PRUH�YDOXDEOH�\RXU�OLIHWLPH�
� 0DQ\� RI� \RX� ZLOO� EH� FKHDWHG�� PDOLJQHG�� XQIDLUO\� KDUDVVHG���� EXW�MXVWLFH�ZLOO�EH�GRQH����QRW�LQ�\RXU�ZRUOG�PD\EH�EXW�FHUWDLQO\�LQ�WKH�ZRUOG�WR�FRPH�
� 7KH�XQLYHUVDO�ODZV�RSHUDWH�ZKHWKHU�RU�QRW�\RX�DUH�DZDUH�RI�WKHP�
� :KHQHYHU� WKHUH� LV� DQ� LQFRQVLVWHQF\� EHWZHHQ� VFLHQFH� DQG� D� EHOLHI�V\VWHP²VXFK� DV� UHOLJLRQ�� WUDGLWLRQDO� EHOLHI� RU� VNHSWLFLVP�� VFLHQFH�LQHYLWDEO\�SUHYDLOV�
� %HLQJ�UHOLJLRXV�GRHV�QRW�QHFHVVDULO\�PHDQ�EHLQJ�VSLULWXDO�



���� 1RW�SDUWLFLSDWLQJ� LQ� UHOLJLRXV� ULWXDOV�H�J��EDSWLVP��FRQIHVVLRQV�DQG�QRQ�EHOLHI�LQ�FUHHGV�DQG�GRJPDV�GRHV�127�HQFXPEHU�DQ\RQH�IURP�DWWDLQLQJ�KLJKHU�VSLULWXDOO\�DQG�WKH�KLJKHU�DIWHUOLIH�VSKHUHV�
� ,Q�WKH�DIWHUOLIH�FRPPXQLFDWLQJ�LV�GRQH�E\�WHOHSDWK\�
� &RPPXQLFDWLQJ� IURP� DQG� WR� WKH� HDUWKSODQH� ZLWK� WKRVH� LQ� WKH�DIWHUOLIH�FDQ�EH��DQG�LV�EHLQJ��GRQH�E\�WHOHSDWK\�
� 7KHUH� DUH� VRPH� LQKHUHQW� GDQJHUV� LQ� FRPPXQLFDWLQJ� ZLWK� HQWLWLHV�IURP�WKH�DIWHUOLIH�
� 7KRVH�IURP�WKH�DIWHUOLIH�FDQ�UHDG�RXU�PLQGV�DQG�FDQ�SXW� WKRXJKWV�DQG� LGHDV� LQWR� RXU� PLQGV�� /RZHU�� PLVFKLHYRXV� HQWLWLHV� FDQ� SXW�QHJDWLYH� WKRXJKWV� DQG� LGHDV� DQG� WKH� SRVLWLYH� PRUH� HQOLJKWHQHG�HQWLWLHV�DVVLVW�XV�ZLWK�SRVLWLYH WKRXJKWV�DQG� LGHDV��$�JUHDW�GHDO� LV�OHIW�WR�WKH�H[HUFLVH�RI�IUHH�ZLOO�
� :H�DUH�DW� OLEHUW\�WR�FDOO� WKH�SRZHUIXO�SURWHFWRUV�IURP�WKH�DIWHUOLIH�WR�DVVLVW�XV�LQ�FRSLQJ�ZLWK�RXU�HYHU\GD\�SUREOHPV�EXW�WKH\�ZLOO�QRW�PDNH�GHFLVLRQV�IRU�XV�
� 0DWHULDOLVWV�DQG�RWKHUV�VSHQG�WRR�PXFK�WLPH�ZRUU\LQJ�DERXW�WKHLU�ODVW� WHQ�RU� WZHQW\�\HDUV�RQ�HDUWK�DQG�GR�QRW�VSHQG�D� WLQ\�IUDFWLRQ�RI� WKHLU� WLPH� WKLQNLQJ�ZKDW
V�JRLQJ� WR�KDSSHQ� WR� WKHP� LQ� WKH�QH[W�WHQ�� WZHQW\�WKRXVDQG�\HDUV��ILIW\�WKRXVDQG�\HDUV����DQG�PXFK��YHU\�PXFK�ORQJHU�
� :KDW� ZLOO� KDSSHQ� WR� D� SHUVRQ� ZKR� VXLFLGHV� ZLOO� GHSHQG� RQ� D�QXPEHU� RI� WKLQJV�� 0RWLYDWLRQ� LV� DOZD\V� YHU\� LPSRUWDQW�� )RU�H[DPSOH�� WKHUH� ZLOO� EH� D� ELJ� GLIIHUHQFH� LI� RQH� FRPPLWV� VXLFLGH�EHFDXVH� RI� LQHYLWDEOH� GHDWK� DQG� RQH� ZKR� VXLFLGHV� WR� DYRLG�UHVSRQVLELOLWLHV��7KRVH�ZKR�WDNH�WKHLU�RZQ�OLYHV�WR�DYRLG�SUREOHPV�DQG� UHVSRQVLELOLWLHV� DUH� OLNHO\� WR� LQFUHDVH WKHLU� SUREOHPV� DQG�UHVSRQVLELOLWLHV�LQ�WKH DIWHUOLIH�



���� 7KHUH� DUH� GLIIHUHQW� OHYHOV� RI� VSKHUHV� LQ� WKH� DIWHUOLIH²IURP� WKH�ORZHVW� YLEUDWLRQV� WR� WKH� KLJKHVW�� 2Q� SK\VLFDO� GHDWK�ZH� JR� WR� WKH�VSKHUH� WKDW� FDQ� DFFRPPRGDWH� WKH� YLEUDWLRQV� ZH� DFFXPXODWHG�WKURXJKRXW� RXU� OLIH� RQ� HDUWK�� 6LPSOLVWLFDOO\� SXW�� PRVW� RUGLQDU\�SHRSOH�DUH�OLNHO\�WR�JR�WR�WKH�
WKLUG
�VSKHUH²VRPH�SHRSOH�FDOO�LW�WKH�6XPPHUODQG��7KH�KLJKHU�WKH�YLEUDWLRQV��WKH�EHWWHU�WKH�FRQGLWLRQV²ZKLFK�ZLOO�WDNH�XV�WR�WKH�KLJKHU�VSKHUHV��:H�DUH�LQIRUPHG�WKDW�WKH�KLJKHU� VSKHUHV� DUH� WRR� EHDXWLIXO� WR� HYHQ� LPDJLQH�� )RU� WKRVH�ZLWK�YHU\��YHU\�ORZ�YLEUDWLRQV��YHU\�VHULRXV�SUREOHPV�GR�H[LVW�
� &RQVLVWHQW�ZLWK� WKH� /DZ� RI� 3URJUHVV�� HYHQWXDOO\�� HYHQ� LI� LW� WDNHV�HRQV�RI�WLPH��DOO�ZLOO�SURJUHVV�WR�WKH�KLJKHU�VSKHUHV�
� /LNH�DWWUDFWV� OLNH� LQ� WKH�DIWHUOLIH��8QOLNH�RQ� WKH�HDUWK�SODQH�� WKRVH�ZLWK� ORZHU� YLEUDWLRQV� FDQQRW� PL[� IUHHO\� ZLWK� WKRVH� LQ� WKH� KLJKHU�VSKHUHV�
� 7KHUH� WUXO\� LV� D� ZDU� EHWZHHQ� WKH� )RUFHV� RI� WKH� /LJKW� DQG� WKH�)RUFHV� RI� 'DUNQHVV�� 7KRVH� ZKR� FRQWLQXRXVO\� GLVVHPLQDWH�GDUNQHVV�� LJQRUDQFH�� IDOVH� DQG� SHUQLFLRXV� SURSDJDQGD�� KDWUHG��KDUDVVPHQW�RI�RWKHUV��DEXVH�RI�SRZHU��O\LQJ��FKHDWLQJ��GRPLQDQFH�WR� H[SORLW� DQG� RWKHU� QHJDWLYH� HQHUJ\� ZLOO� DWWUDFW²DQG� DUH� YHU\�OLNHO\� WR� EHFRPH� SDUW� RI� WKH� )RUFHV� RI� 'DUNQHVV�� 7KRVH� RWKHUV�VSUHDGLQJ�DQG�ZRUNLQJ�WRZDUGV�JUHDWHU�XQGHUVWDQGLQJ��NQRZOHGJH��SHDFH�� ORYH�� OLJKW�� KDUPRQ\� DQG� RWKHU� SRVLWLYH� HQHUJ\�ZLOO� DWWUDFW�DQG�EHFRPH�SDUW�RI�WKH�)RUFHV�RI�WKH�/LJKW�
� 6HOI�UHVSRQVLELOLW\²XOWLPDWHO\��\RX�\RXUVHOI�DUH�UHVSRQVLEOH�IRU�DOO�DFWV�DQG�RPLVVLRQV�GXULQJ�\RXU�WLPH�RQ�WKH�HDUWK�SODQH�



���,QWHUQHW�UHIHUHQFHV
)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�DIWHUOLIH�JR�WR�6LOYHU�%LUFK�$QWKRORJ\ KWWS���ZZZ�QHZDJH�FRP�DX�OLEUDU\�6LOYHU%�KWPO�6LOYHU�%LUFK�LV�DQ�H[WUHPHO\�ZLVH�DQG�ORYLQJ�VSLULWXDO�WHDFKHU�ZKR�VSRNH�WKURXJK�(QJOLVK�WUDQFH�PHGLXP�0DXULFH�%DUEDQHOO�IRU�PRUH�WKDQ�IRUW\�\HDUV��$�QXPEHU�RI�ERRNV�KDYH�EHHQ�SXEOLVKHG�FRQWDLQLQJ�KLV�WHDFKLQJV��+H�LV�DQ�H\HZLWQHVV�WR�WKH�DIWHUOLIH�DQG�DQ�LQVSLUDWLRQ�WR�PLOOLRQV��$�QXPEHU�RI�6LOYHU�%LUFK�ERRNV�DUH�DYDLODEOH�IURP�1HZ�$JH�ERRNVKRSV�
1RDK
V�$UN�6RFLHW\�IRU�3K\VLFDO�0HGLXPVKLSKWWS���ZZZ�QRDKVDUNVRF�IVQHW�FR�XN�LQG��KWP7KLV�VHFWLRQ�RI�WKH�VLWH�FRQWDLQV�GHWDLOHG�LQIRUPDWLRQ�JDLQHG�IURP�KXQGUHGV�RI�VRXUFHV�RQ�ZKDW�KDSSHQV�ZKHQ�ZH�GLH�
,QVLJKWV�,QWR�WKH�$IWHUOLIH�� ���4XHVWLRQV�DQG�$QVZHUV�RQ�:KDW�WR�([SHFWKWWS���ZZZ�HWWO�FR�DW�XF�PLVF�LQVLJKWV�KWPO��6SXUJLQ������1RUD�0��6SXUJLQ�ZDV�PRWLYDWHG�WR�UHVHDUFK�WKLV�TXHVWLRQ�ZKHQ�D�GHDU�IULHQG�ZDV�G\LQJ�RI�FDQFHU��+HU�ILQGLQJV�DUH�KLJKO\�UHOHYDQW�
2Q� WKH� (GJH� RI� WKH� (WKHULF� � 6XUYLYDO� $IWHU� 'HDWK� 6FLHQWLILFDOO\�([SODLQHGKWWS���ZYQYP�ZYQHW�HGX���(*6$������ERRNV�ERRNV�KWP$UWKXU�)LQGOD\�ZDV�D�VXFFHVVIXO�DJQRVWLF�6FRWWLVK�VWRFNEURNHU�ZKHQ�KH�HQFRXQWHUHG�E\�FKDQFH�D�UHPDUNDEOH�WUDQFH�PHGLXP�QDPHG�-RKQ�6ORDQ��7KURXJK�6ORDQ
V�PHGLXPVKLS�)LQGOD\�KHDUG�WKH�GLUHFW�YRLFHV�RI�KLV�RZQ�IDWKHU�DQG�D� IDPLO\� IULHQG� WHOOLQJ�KLP�VHFUHWV� WKDW�QR� OLYLQJ�KXPDQ�ZDV�DZDUH�RI��)URP�WKDW�SRLQW�RQ�)LQGOD\�GHYRWHG�KLV�OLIH�WR�WKH�VWXG\�RI�WKH�DIWHUOLIH�DQG�RI�SV\FKLF�SKHQRPHQD��7KLV�ERRN�LV�D�SHUVRQDO�IDYRULWH�RI�PLQH�DQG�RQH�RI� WKH� ILUVW� WR� LQWURGXFH�PH�WR�DIWHUOLIH�UHVHDUFK��2Q�WKLV�VLWH�\RX�FDQ�GRZQORDG�D� IUHH�FRS\ RI�WKH�FRPSOHWH�ERRN�WKDW�FRQWDLQV�



���GHWDLOHG� LQIRUPDWLRQ� DERXW� WKH� FRQGLWLRQV� \RX� DUH� OLNHO\� WR� HQFRXQWHU�LPPHGLDWHO\�DIWHU�\RX�GLH�
7KHUH�LV�QR�'HDWKKWWS���ZYQYP�ZYQHW�HGX���(*6$������ERRNV�ERRNV�KWP �1%�VFUROO�GRZQ�WR�ERWWRP�RI�SDJH�)ORUHQFH�0DUU\DW�������������ZDV�D�IDPRXV�DXWKRU��QHZVSDSHU�DQG�PDJD]LQH�FRUUHVSRQGHQW�DV�ZHOO�DV�D�SOD\ZULJKW��RSHUDWLF�VLQJHU��DFWUHVV�DQG�MRXUQDOLVP�VFKRRO�LQVWUXFWRU��,Q��7KHUH�,V�1R�'HDWK��VKH�JLYHV�DQ�DFFRXQW�RI�KHU����\HDUV�RI�H[SHULHQFH�ZLWK�PDWHULDOL]DWLRQ�PHGLXPV�RQ�ERWK�VLGHV�RI�WKH�$WODQWLF��LQFOXGLQJ�ZDWFKLQJ�KHU�PDWHULDOL]HG�GDXJKWHU��)ORUHQFH��ZKR�GLHG�VKRUWO\�DIWHU�ELUWK��JURZ�IURP�D�VPDOO�VK\�IRXU�\HDU�ROG�FKLOG�WR�D�EHDXWLIXO����\HDU�ROG�ZRPDQ��2Q�WKLV�VLWH�\RX�FDQ�GRZQORDG�D�IUHH�FRS\�RI�KHU�FRPSOHWH�ERRN�
%UD]LOLDQ�6SLULWLVW�)HGHUDWLRQKWWS���ZZZ�IHEUDVLO�RUJ�EU�7KLV�VLWH�FRQWDLQV�VHYHUDO�ERRNV�FRQWDLQLQJ�WHDFKLQJV�E\�KLJKO\�HYROYHG�VSLULWV�WKURXJK�PDQ\�GLIIHUHQW�PHGLXPV�RQ�WKH�QDWXUH�RI�WKH�DIWHUOLIH�DQG�RWKHU�WRSLFV�ZKLFK�WRJHWKHU�FRPSULVH�WKH�SKLORVRSK\�RI�6SLULWLVP��7KH�ERRNV�KDYH�EHHQ�FRRUGLQDWHG�DQG�HGLWHG�E\�$OODQ�.DUGHF��7KH\�DUH�DYDLODEOH�LQ�(QJOLVK�DV�ZHOO�DV�RWKHU�ODQJXDJHV�DQG�FDQ�EH GRZQORDGHG�IUHH�RI�FKDUJH��)RU�GHWDLOV�RI�D�QHZHU�WUDQVODWLRQ�RI�7KH�6SLULWV�%RRNZKLFK�DQVZHUV�PRUH�WKDQ������TXHVWLRQV�DERXW�OLIH��GHDWK�DQG�WKH�DIWHUOLIH��DQG�D�VXPPDU\�VHH $IWHUOLIH����>KWWS���ZZZ�DIWHUOLIH����FRP�6SLULWVB%RRN�KWPO@



���%LEOLRJUDSK\
7KH�IROORZLQJ�ERRNV�DUH�LQFOXGHG�WRJHWKHU�ZLWK�VXJJHVWLRQV�RQ�KRZ�WR�REWDLQ� FRSLHV� LQ� VRPH� FDVHV�� )RU� D� FRPSOHWH� XS�WR�GDWH� OLVW� RI�UHFRPPHQGHG�,QWHUQHW�VLWHV�JR�WR�WKH�,QWHUQHW�SDJH�KWWS���ZZZ�YLFWRU]DPPLW�FRP�OLQNV
)RU�OLQNV�WR�,QWHUQHW�PHWDSK\VLFDO�ERRNVWRUHV�JR�WR�6SLULW�:ULWLQJV>KWWS���ZZZ�VSLULWZULWLQJV�FRP�*HQHUDO@
)RU�KDUG�WR�JHW�ERRNV�WU\�WKH�,QWHUQHW�ERRNVKRS�6SLULWWDOHV>KWWS���ZZZ�VSLULWWDOHV�FRP�LQGH[�KWPO@
%RRNV�SXEOLVKHG�LQ�$XVWUDOLD�FDQ�XVXDOO\�EH�WUDFHG�WKURXJK�HLWKHU�WKH$G\DU�%RRNVKRS >KWWS���ZZZ�DG\DU�FRP�DX@�����&ODUHQFH�6WUHHW��6\GQH\������RU�WKH�,QILQLW\�%RRNVKRS>KWWS���ZZZ�LQILQLW\ERRNVKRS�FRP�DX�DERXW�KWP@�����(OL]DEHWK�6WUHHW�6XUU\�+LOOV�����
)RU�RXW�RI�SULQW�ERRNV�WU\�,Q�(QJODQG��$WODQWLV�%RRNVKRS>KWWS���ZZZ�DWODQWLVERRNVKRS�GHPRQ�FR�XN�KRPH�KWPO@��$�0XVHXP�6WUHHW��/RQGRQ�:&�$��/<�3K����������������0UV��0��+DQFRFN�����0RQWDJXH�&ORVH��2DNODQG�3DUN��6ZDIIKDP��1RUIRON�3(����(4��6SHFLDOLVW�.QRZOHGJH�6HUYLFHV�����3DXO�6WUHHW��)URPH��6RPHUVHW��3K���������������:DWNLQV�%RRNVKRS��������&HFLO�&RXUW��&KDULQJ�&URVV�5RDG��/RQGRQ�:&�1��+%>7KHVH�DGGUHVVHV�FRXUWHV\�RI�&ROLQ�6P\WKH�/LPLWHG��3�2��%R[����*HUUDUGV�&URVV��%XFNLQJKDPVKLUH�6/���;$��8.�3KRQH��������������������)D[�����������������@
0DQ\�RI�WKH�ERRNV�OLVWHG�KHUH�FDQ�EH�REWDLQHG�LQ�OLEUDULHV�RI�7KHRVRSKLFDO�6RFLHWLHV�LQ�PDQ\�FLWLHV�RI�WKH�ZRUOG�



���$OPHGHU��5REHUW��������'HDWK�DQG�3HUVRQDO�6XUYLYD O� WKH�(YLGHQFH�IRU�/LIH�$IWHU�'HDWK�/LWWOHILHOG�$GDPV�0DU\ODQG$UFDQJHO��'LDQQH��������8QSXEOLVKHG�H �PDLO�WR�WKH�DXWKRU$VK��'DYLG�DQG�+HZLWW��3HWHU�������� 7KH�9RUWH[² .H\�WR�)XWXUH�6FLHQFH�*DWHZD\�%RRNV�%DWK��DOVR�SXEOLVKHG�DV� 6FLHQFH�RI�WKH�*RGV² 5HFRQFLOLQJ�0\VWHU\�DQG�0DWWHU UHYLVHG�HGLWLRQ�������$VK��'DYLG�$���������7KH�1HZ�6FLHQFH�RI�WKH�6SLULW 7KH�&ROOHJH�RI�3V\FKLF�6WXGLHV��/RQGRQ�$WZDWHU��3�0�+��ZLWK�'DYLG�0RUJDQ�������� 7KH�&RPSOHWH�,GLRW¶V�*XLGH�WR�1HDU �'HDWK�([SHULHQFHV�$OSKD�%RRNV�,QGLDQDSRO LV$WZDWHU��3�0�+���������%H\RQG�WKH�/LJKW��:KDW�,VQ
W�%HLQJ�6DLG�$ERXW�1HDU �'HDWK�([SHULHQFH &DURO�3XE�*URXS�1HZ�<RUN�$WZDWHU��3�0�+���������&RPLQJ�%DFN�WR�/LIH�² WKH�$IWHU�(IIHFWV�RI�WKH�1HDU�'HDWK�([SHULHQFH�%DOODQWLQH�%RRNV��1HZ�<RUN%DLUG�-RKQ�/RJLH��������6HUPRQV��6RDS�DQG�7HOHYLVLRQ² $XWRELRJUDSKLFDO�1RWHV��5R\DO�7HOHYLVLRQ�6RFLHW\�/RQGRQ%DQGHU��3HWHU��������9RLFHV�IURP�WKH�7DSHV���'UDNH��1HZ�<RUN�%%&�2QOLQH��������0RGHUQ�6FRWODQG��+LVWRULFDO�2GGLWLHV�6FRWODQG¶V�/DVW�:LWFK �>KWWS���ZZZ�EEF�FR�XN�K LVWRU\�VFRWWLVKKLVWRU\�PRGHUQ�RGGLWLHVBPRGHUQ�VKWPO@��������%HQQHWW��(��������$SSDULWLRQV�DQG�+DXQWHG�+RXVHV��$�6XUYH\�RI�(YLGHQFH /RQGRQ�)DEHU�DQG�)DEHU��%RGGLQJWRQ��+DUU\���������0DWHULDOL]DWLRQV��3V\FKLF�3UHVV�/RQGRQ�%RUJLD��$QWKRQ\��������/LIH�LQ�WKH�:RUOG�8QVHHQ )LUVW�3XEOLVKHG�����5HSULQWHG�7ZR�:RUOGV�3XEOLVKLQJ�&R��/RQGRQ�%UD\��6KLUOH\��������$�*XLGH�IRU�WKH�6SLULWXDO�7UDYHOOHU��� 6FUROO�3XEOLVKHUV�&OHYHODQG�4XHHQVODQG�$XVWUDOLD��%UHQQDQ��%DUEDUD�$QQ��������+DQGV�RI�/LJKW��%DQWDP�%RRNV�7RURQWR�DQG�1HZ�<RUN�%ULQNOH\��'DQQLRQ��������6DYHG�E\�WKH�/LJKW���%&$�/RQGRQ�%UXFH��5REHUW��������$VWUDO�'\QDPLFV��$�1HZ�$SSURDFK�WR�2XW �2I�%RG\�([SHULHQFHV +DPSWRQ�5RDGV�3XE�&R%XKOPDQ��:LOOLDP��������$GYHQWXUHV�%H\RQG�WKH�%RG\���+RZ�WR�([SHULHQFH�2XW �2I�%RG\�7UDYHO +DUSHU�6DQ�)UDQFLVFR%XWOHU��-RKQ��������([SORULQJ�WKH�3V\FKLF�:RUOG 2DN�7UHH�%RRNV�/RQGRQ�DQG�0HOERXUQH�%\UQH��*ZHQ���������5XVVHO���-DQXV�3XEOLVKLQJ��(GLQEXUJK�+RXVH�����1DVVDX�6WUHHW�/RQGRQ�:,1��5(���&RVW��������SRVW�SDLG��&DUULQJWRQ��+HUHZDUG� �������7KH�:RUOG�RI�3V\FKLF�5HVHDUFK ��$�6�%DUQV�	�&R���,QF��1HZ�-HUVH\�&DVVLUHU��0DQIUHG��������0HGLXP�RQ�7ULDO² WKH�6WRU\�RI�+HOHQ�'XQFDQ�DQG�WKH�:LWFKFUDIW�$FW 31�3XEOLVKLQJ�6WDQVWHDG��(VVH[�



���&D\FH��+XJK�/\QQ��������9HQWXUH�,QZDUG $VVRFLDWLRQ�IRU�5HVHDUFK�DQG�(QOLJKWHQPHQW�9LUJLQLD�%HDFK��&KLVKROP��-XGLWK��������9RLFHV�IURP�3DUDGLVH�+RZ�WKH�GHDG�VSHDN�WR�XV�-RQ�&DUSHQWHU�&KDUOEXU\�(QJODQG&RQWLQXLQJ�/LIH�5HVHDUFK��������&RQWDFW���9ROXPH����������3�2��%R[��������%RXOGHU�&RORUDGR�������86$�RU�HPDLO�LQL WXV#DRO�FRP�&RQWLQXLQJ�/LIH�5HVHDUFK��������DXGLRWDSH� 7KH�0LUDFOH�RI�,7& DQG�YLGHRWDSH�,7&�7RGD\�DUH�DYDLODEOH�IRU�����DQG��������86�UHVSHFWLYHO\�3�2��%R[��������%RXOGHU�&RORUDGR�������86$�RU�HPDLO�LQLW�XV#DRO�FRP�&RXQWV��'�$����������
1HDU �GHDWK�DQG�2XW RI�%RG\�([SHULHQFHV�LQ�D�0HODQHVLDQ�6RFLHW\�
�$QDELRVLV���������������&RYLQD��*LQD���������7KH�2XLMD�%RRN�6LPRQ�DQG�6KXVWHU��1HZ�<RUN�&UDQVWRQ��-�+��DQG�:LOOLDPV��6�/���������� 5HLQFDUQDWLRQ²D�1HZ�+RUL]RQ�LQ�6FLHQFH��5HOLJLRQ�DQG�6RFLHW\�-XOLDQ�3UHVV��&U RZQ�1HZ�<RUN&UDZIRUG��:�-��7KH 5HDOLW\�RI�3V\FKLF�3KHQRPHQD����������([SHULPHQWV�LQ�3V\FKLF�6FLHQFH �������DQG�7KH�3V\FKLF�6WUXFWXUHV�LQ�WKH�*ROLJKHU�&LUFOH� �������3XEOLFDWLRQ�GHWDLOV�QRW�NQRZQ�&URRNDOO��'U�5REHUW��������7KH�6XSUHPH�$GYHQWXUH -DPHV�&ODUNH�	�&R�/RQGRQ�&URRNDOO��'U�5REHUW��������2XW�RI�WKH�%RG\�([SHULHQFHV &DURO�3XEOLVKLQJ�(GLWLRQ������1HZ�<RUN�&URRNDOO��'U�5REHUW��������
2XW�RI�WKH�%RG\�([SHULHQFHV�DQG�6XUYLYDO
�LQ�3HDUFH �+LJJLQV�&DQQRQ�-�'��DQG�:KLWE\�5HY�*����HGV�� /LIH�'HDWK�DQG�3V\FKLFDO�5HVHDUFK5LGHU�DQG�&RPSDQ\�/RQGRQ��&URRNHV��:LOOLDP��������
6RPH�)XUWKHU�([SHULPHQWV�ZLWK�3V\FKLF�)RUFH
�LQ� 7KH�4XDUWHUO\�-RXUQDO�RI�6FLHQFH 2FWREHU���&URRNHV��:LOOLDP��������5HVHDUFKHV�LQ�WKH�3KHQRPHQD�RI�6SLULWXDOLVP�� %XUQV��/RQGRQ��&URVVOH\��$ODQ�(��������7KH�6WRU\�RI�+HOHQ�'XQFDQ��0DWHULDOLVDWLRQ�0HGLXP$UWKXU�+��6WRFNZHOO�/WG��'HYRQ&XPPLQV��*HUDOGLQH������� 0LQG�LQ�/LIH�DQG�'HDWK�$TXDULDQ�3UHVV��/RQGRQ&XPPLQV��*HUDOGLQH������� 6ZDQ�RQ�D�%ODFN�6HD��5RXWOHGJH�DQG�.HJDQ�3DXO�/RQGRQ&XUULH��,��������<RX�&DQQRW�'LH���3OD\ER\�3DSHUEDFNV�1HZ�<RUN�'RGGV��3URIHVVRU�(�5���������
3UHVLGHQWLDO�$GGUHVV�
 3URFHHGLQJV��6RFLHW\��IRU�3V\FKLFDO�5HVHDUFK��8.��/RQGRQ�'RZGLQJ��$LU�&KLHI�0DUVKDO�/RUG��������0DQ\�0DQVLRQV�5LGHU�DQG�&R�/RQGRQ�'XQQ��(�DQG�6PLWK�-� �������
*KRVWV��7KHLU�$SSHDUDQFH�'XULQJ�%HUHDYHPHQW
�&DQDGLDQ�)DPLO\�3K\VLFLDQ 2FWREHU�SS��������(DGLH��%HWW\��������(PEUDFHG�E\�WKH�/LJKW�$TXDULDQ�/RQGRQ(ERQ��0DUWLQ��������7KH�6DWDQ�7UDS /RPEDUG�$VVRFLDWHV�5HSULQWHG�'RXEOHGD\�DQG�&RPSDQ\



���(GZDUGV��+DUU\��������7KH�0HGLXPVKLS�RI�-DFN�:HEEHU� 7KH�+HDOHU�3XEOLVKLQJ�&R�/WG��%XUURZV�/HD�6XUUH\�(VWHS��6DUDK������� $PHULFDQ�$VVRFLDWLRQ�(OHFWURQLF�9RLFH�3KHQRPHQD��,QF�1HZVOHWWHU��YRO����1R���)HQZLFN��3��DQG�(���������7KH�7UXWK�LQ�WKH�/LJKW²$Q�LQYHVWLJDWLRQ�RI�2YHU�����1HDU�'HDWK�([SHULHQFHV +HDGOLQH�3XEOLVKLQJ�/RQGRQ)HQZLFN�3��DQG�(���������,QWHUYLHZ²
$OO�WKH�TXHVWLRQV�DUH�HVVHQWLDOO\�VLPSOH�EXW�WKH�DQVZHUV�UHPDLQ�HOXVLYH
 7KH�'DLO\�0DLO �/RQGRQ��0DUFK��QG������S����)LQGOD\��$UWKXU��������2Q�WKH�(GJH�RI�WKH (WKHULF²7KH�$IWHUOLIH�6FLHQWLILFDOO\�([SODLQHG��3V\FKLF�3UHVV�/LPLWHG�/RQGRQ�)LUVW�,PSUHVVLRQ�������6L[W\ �6L[WK�,PSUHVVLRQ����� HQTXLUH�3V\FKLF�3UHVV�$UWKXU�)LQGOD\�&ROOHJH��6XVVH[��(QJODQG�)LQGOD\��$UWKXU��������7KH�5RFN�RI�7UXWK�)LUVW�,PSUHVVLRQ�3V\FKLF�3UHVV�/LPLWHG�/RQGRQ��7ZHQW\�6HFRQG�,PSUHVVLRQ������)LQGOD\��$UWKXU���������7KH�&XUVH�RI�,JQRUDQFH²$�+LVWRU\�RI�0DQNLQG��IURP�3ULPLWLYH�7LPHV�WR��WKH�(QG�RI�WKH�6HFRQG�:RUOG�:DU � LQ�7ZR�YROXPHV���)LUVW�,PSUHVVLRQ��6SLULWXDOLVWV
�1DWLRQDO�8QLRQ��/RQGRQ�� 6HYHQWK�,PSUHVVLRQ������)LQGOD\��$UWKXU��������/RRNLQJ�%DFN )LUVW�,PSUHVVLRQ�3V\FKLF�3UHVV�/LPLWHG�/RQGRQ�)LRUH��'U�(GLWK��������<RX�+DYH�%HHQ�+HUH�%HIRUH &RZDUG��0F&DQQ�DQG�*HRJKHJDQ��1HZ�<RUN�)LVKHU��-RH������� 7KH�&DVH�IRU�5HLQFDUQDWLRQ��*UDIWRQ�%RRNV�/RQGRQ)ODPPDULRQ��&DPLOOH��������7KH�8QNQRZQ +DUSHU�DQG�%URWKHUV�/RQGRQ�DQG�1HZ�<RUN�)ODPPDULRQ�����������'HDWK�DQG�,WV�0\VWHU\ 'HDWK�DQG�,WV�0\VWHU\ ���YRO�������±����WU������±��� +DUSHU�DQG�%URWKHUV�/RQGRQ�DQG�1HZ�<RUN�)OLQW��/HVOLH��������9RLFHV�LQ WKH�'DUN�3V\FKLF�3UHVV�/RQGRQ�)RGRU��1DQGRU��������7KH�(QF\FORSHGLD�RI�3V\FKLF�6FLHQFH�)R[��2OLYHU��������$VWUDO�3URMHFWLRQ��$�5HFRUG�RI�2XW �RI�WKH�%RG\�([SHULHQFHV���5HSULQWHG��������8QLYHUVLW\�%RRNV�1HZ�<RUN�)XOOHU��-RKQ�*��������7KH�*KRVW�RI����0HJDF\FOHV *UDIWRQ�%RRNV�/RQGRQ�*DEEDUG��*�:��DQG�7ZHPORZ��6�:���������
([SODQDWRU\�+\SRWKHVHV�IRU�1HDU �'HDWK�([SHULHQFHV
�5H9LVLRQ�������������*DOOXS��*HRUJH��������$GYHQWXUHV�LQ�,PPRUWDOLW\��0F*UDZ�+LOO�1HZ�<RUN�*DXOG��$����������µ$�VHULHV�RI�µ'URS�LQ¶�&RPPXQLFDWRUV¶��3635 ��������������*DXOG��$�DQG�&RUQHOO��$�'���������3ROWHUJHLVWV�5RXWOHGJH�DQG�.HJDQ��3DXO��/RQGRQ*LRYHWWL��3���������
1HDU �'HDWK�DQG�'HDWKEHG�([SHULHQFHV��$Q�,WDOLDQ�6XUYH\
�7KHWD�������������*RVV��0LFKDHO��������3ROWHUJHLVWV��$Q�DQQRWDWHG %LEOLRJUDSK\�RI�:RUNV�LQ�(QJOLVK������������7KH�6FDUHFURZ�3UHVV��0HWXFKHQ�1-�DQG�/RQGRQ�*UHDYHV��+HOHQ��������7HVWLPRQ\�RI�/LJKW ��1HYLOOH�6SHDUPDQ�3XEOLVKHUV��7KH�&:�'DQLHO�&RPSDQ\�/RQGRQ



���*UHDYHV��+HOHQ��������7KH�:KHHO�RI�(WHUQLW\ 6DIIURQ�:DOGHQ� 7KH�&:�'DQLHO�&RPSDQ\�/RQGRQ*UHEHU��������&RPPXQLFDWLRQ�ZLWK�WKH�6SLULW�:RUOG�RI�*RG ² 3HUVRQDO�([SHULHQFHV�RI�D�&DWKROLF�3ULHVW � -RKDQQHV�*UHEHU�0HPRULDO�)RXQGDWLRQ�����+LOOVLGH�$YHQXH�7HDQHFN�1HZ�-HUVH\�86$������*UHHO\�$��DQG�+RXW�0��������³3LH�LQ�WKH�6N\�ZK LOH�<RX¶UH�$OLYH´�>2QOLQH��KWWS���ZZZ�DJUHHOH\�FRP�DUWLFOHV�SLHVN\�KWPO�1B�B@*UHHQ��&HOLD��������
(FVRPDWLF�([SHULHQFHV�DQG�5HODWHG�3KHQRPHQD
� -RXUQDO�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK �����������*UHHQ��&HOLD��������2XW�RI�%RG\�([SHULHQFHV�%DOODQWLQH�1HZ�<RUN*UHHQOH\�$�0���������7KH�6RFLRORJ\�RI�WKH�3DUDQRUPDO��$�5HFRQQDLVDQFH� 6DJH�3XEOLFDWLRQV�%HYHUO\�+LOOV�DQG�/RQGRQ�*UH\��0DUJR��������5HWXUQ�IURP�'HDWK ���$UNDQD��/RQGRQ*UH\VRQ��%UXFH�DQG�6WHYHQVRQ��,DQ���������
7KH�3KHQRPHQRORJ\�RI�1HDU� ±'HDWK�([SHULHQFHV
�$PHULFDQ -RXUQDO�RI�3V\FKLDWU\� ������������������*UH\VRQ��%���������
&DQ�6FLHQFH�([SODLQ�WKH�1HDU �'HDWK�([SHULHQFH"
�-RXUQDO�RI�1HDU�'HDWK�6WXGLHV������������*URVV��0LFKDHO��������3ROWHUJHLVWV��$Q�$QQRWDWHG�%LEOLRJUDSK\�RI�:RUNV�LQ�(QJOLVK��FLUFD������������7KH�6FDUHFURZ�3UHVV��,QF��0HWKXFKHQ��1-�DQG�/RQGRQ*URVVR��0���������
7RZDUGV�DQ�([SODQDWLRQ�RI�1HDU �'HDWK�3KHQRPHQD
��7KH-RXUQDO�RI�WKH�$PHULFDQ�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK� ������������*UXEHU��(OPDU�5��������3V\FKLF�:DUV� 3DUDSV\FKRORJ\�LQ�(VSLRQDJH�DQG�%H\RQG%ODQGIRUG�/RQGRQ*XLUGKDP��'U�$UWKXU��������/HFWXUH�5HLQFDUQDWLRQ�DQG�WKH�3UDFWLFH�RI�0HGLFLQHGHOLYHUHG�RQ�0DUFK���WK�������EHIRUH�WKH�&ROOHJH�RI�3V\FKLF�6FLHQFH��/RQGRQ�*XLUGKDP��'U�$UWKXU��������7KH�&DWKDUV�DQG�5HLQFDUQDWLRQ�� 6SHDUPDQ�/RQGRQ*XLUGKDP��'U�$UWKXU��������7KH�3V\FKH�LQ�0HGLFLQH 1HYLOOH��6SHDUPDQ��-HUVH\�+DPLOWRQ��'U�7��*OHQQ�������� ,QWHQWLRQ�DQG�6XUYLYDO ��UHVHDUFK�VWXGLHV�DQG�WKH�EHDULQJ�RI�LQWHQWLRQDO�DFWLRQV�E\�WUDQFH�SHUVRQDOLWLHV�RQ�WKH�SUREOHP�RI�KXPDQ�VXUYLYDO �UHSULQWHG�������5HJHQF\�3UHVV��/RQGRQ�DQG�7RURQWR�+DSJRRG��&KDUOHV�+���������9RLFHV�RI�6SLULW� 1RUGRQ�3XEOLFDWLRQV�1HZ�<RUN0RUULV�DQG�-�'��0RUULV��HGV� 5HVHDUFK�LQ�3DUDSV\FKRORJ\ 6FDUHFURZ�3UHVV�0HWXFKHQ��1HZ�-HUVH\+DUUDU\��.HLWK�DQG�:HLQWUDXE�3DPHOD� �������+DYH�DQ�2XW�2I�%RG\�([SHULHQFH�LQ����'D\V���7KH�)UHH�)OLJKW�3URJUDP 6W��0DUWLQ
V�3UHVV+DUW��+RUQHOO���������7KH�(QLJPD�RI�6XUYLYDO��7KH�&DVH�)RU�DQG�$JDLQVW�$IWHU�/LIH'XNH�8QLYHUVLW\�1RUWK�&DUROLQD+LQHV�������� 3VHXGRVFLHQFH�DQG�WKH�3DUDQRUPDO ²$�&ULWLFDO�([DPLQDWLRQ�RI�WKH�(YLGHQFH��3URPHWKHXV�%RRNV�%XIIDOR�1HZ�<RUN+RO]HU�+DQV��������*KRVW�+XQWHU %REEV�0HUULO�&R�1HZ�<RUN+RO]HU�+DQV��������*KRVWV�,
YH�0HW %REEV�0HUULO�&R�1HZ�<RUN



���+XQW��'U�9DORULH�HW�DO������� 
3URMHFW�5HSRUW��$�6WXG\�RI�6WUXFWX UDO�1HXURPXVFXODU�(QHUJ\�ILHOG�DQG�(PRWLRQDO�$SSURDFKHV
�� 8&/$�+XQW��6WRNHU��������2XLMD²7KH�0RVW�'DQJHURXV�*DPH�+DUSHU�DQG�5RZH�3XEOLVKHUV�1HZ�<RUN�,QJOLV��%ULDQ��������1DWXUDO�DQG�6XSHUQDWXUDO²$�+LVWRU\�RI�WKH�3DUDQRUPDO XQWLO����� $EDFXV�/RQGRQ,QJOLV��%ULDQ��������6FLHQFH�DQG�3DUDVFLHQFH²$�+LVWRU\��RI�WKH�3DUDQRUPDO����� ����� +RGGHU�DQG�6WURXJKWRQ�/RQGRQ-RKQVRQ�5D\QRU�&��������7KH�,PSULVRQHG�6SOHQGRXU 4XHVW�%RRNV�,OOLQRLV-XQJ��&DUO�*���������0HPRULHV��'UHDPV��5HIOHFWLRQV ��&ROOLQV�)RXQW�3DSHUEDFNV��*UHDW�%ULWDLQ��ILUVW�SXEOLVKHG�������-XQJ��&DUO�*���QR�GDWH��&ROOHFWHG�/HWWHUV 9ROXPH����%ROOLQJHQ�6HULHV�;;�7UDQVODWHG�E\�5)&�+XOO��3ULQFHWRQ��1�-��8QLYHUVLW\�3UHVV�.DUGHF��$OODQ��������7KH�6SLULWV�%RRN %URWKHUKRRG�RI�/LIH�,QFRUSRUDWHG��$OEXTXHTXH��1HZ�0H[LFR��)LUVW�3XEOLVKHG������.DVRQ��<YRQQH���������$�)DUWKHU�6KRUH���+DUSHU�&ROOLQV���7RURQWR.HHQ��0�DQG�(OOLVRQ��$��������6FROH��$�5HVSRQVH�WR�WKH�&ULWLFV �7KH�6FROH�5HSRUW��3URFHHGLQJV�RI�WKH�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK 9RO����3DUW�����1RYHPEHU���.HOOHKHDU��6��$OODQ�DQG�+HDYHQ��3DWULFN��������
&RPPXQLW\�$WWLWXGHV�WR�1HDU �'HDWK�([SHULHQFHV��$Q�$XVWUDOLDQ�6WXG\�
� -RXUQDO�RI�1HDU�'HDWK�6WXGLHV ����������������.LOQHU��:DOWHU��������7KH�+XPDQ�$XUD ��8QLYHUVLW\�%RRNV��1HZ�<RUN.OHWWL��5��DQG�1R\HV��5��-U �������
0HQWDO�6WDWHV�LQ�0RUWDO�'DQJHU
�(VVHQFH ����������.�EOHU�5RVV��(OLVDEHWK��������2Q�&KLOGUHQ�DQG�'HDWK &ROOLHU�%RRNV�1HZ�<RUN.�EOHU�5RVV��(OLVDEHWK��������2Q��/LIH�$IWHU�'HDWK��&HOHVWLDO�$UWV�1HZ�<RUN.�EOHU�5RVV��(OLVDEHWK��������7KH�)DFWV�RQ�/LIH�$IWHU�'HDWK��+DUYHVW�+RXVH�1HZ�<RUN.�EOHU�5RVV��(OLVDEHWK��������'HDWK�LV�RI�9LWDO��,PSRUWDQFH��2Q�/LIH��'HDWK�DQG�/LIH�$IWHU�'HDWK��7DOPDQ�&RPSDQ\�1HZ�<RUN.�EOHU�5RVV��(OLVDEHWK��������7KH�:KHHO�RI�/LIH 7UDQVZRUOG�3XEOLVKHUV��%DQWDP��/RQGRQ�.XEULV��3DW�DQG�0DF\��0DUN �������&RQYHUVDWLRQV�%H\RQG�WKH�/LJKW�ZLWK�'HSDUWHG�)ULHQGV�DQG�&ROOHDJXHV�E\�(OHFWURQLF�0HDQV�� *ULIILQ�3XEOLVKLQJ�$YDLODEOH�IURP�&RQWLQXLQJ�/LIH�5HVHDUFK��%R[�������%RXOGHU�&RORUDGR��������86$�/DQGDX��/XFLDQ���������
$Q�8QXVXDO�2XW �RI�WKH�%RG\�([SHULHQFH
�-RXUQDO�RI�WKH�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK�� �������������/D]DUXV��5LFKDUG��������7KH�&DVH�$JDLQVW�'HDWK��:DUQHU�%RRNV�/RQGRQ/RFKHU��'U�7KHR�DQG�+DUVFK �)LVFKEDFK��0DJJ\������� %UHDNWKURXJKV�LQ�7HFKQLFDO�6SLULW�&RPPXQLFDWLRQ��$YDLODEOH�IURP�&RQWLQXLQJ�/LIH�5HVHDUFK���%R[�������%RXOGHU�&RORUDGR��������86$��������86/RGJH��2OLYHU��������5D\PRQG��&DVVHOO�	�&R�/RQGRQ



���/RGJH��2OLYHU���������:K\�,�EHOLHYH�LQ�3HUVRQDO�,PPRUWDOLW\� &DVVHOO�	�&R�/RQGRQ/RZHQWDO��8UL���������
'\LQJ��5HJUHVVLRQ ��DQG�WKH�'HDWK�,QVWLQFW
�3V\FKRDQDO\WLF�5HYLHZ ���������������/XQGDKO��&UDLJ�����������
7KH�3HUFHLYHG�2WKHU�:RUOG�LQ�0RUPRQ�1HDU �GHDWK�([SHULHQFHV��$�6RFLDO�DQG�3K\VLFDO�'HVFULSWLRQ
�� 2PHJD �������������0DF*UHJRU��*HGGHV��������5HLQFDUQDWLRQ�LQ�&KULVW LDQLW\ 4XHVW�%RRNV�:KHDWRQ�,OOLQRLV0F.HQ]LH��$QGUHZ�������� $SSDULWLRQV�DQG�*KRVWV��$�0RGHUQ�6WXG\� $UWKXU�%DNHU�/WG�/RQGRQ0F0RQHDJOH��-RVHSK��������0LQG�7UHN � ([SORULQJ�&RQVFLRXVQHVV��7LPH��DQG�6SDFH�7KURXJK�5HPRWH�9LHZLQJ�+DPSWRQ�5RDGV��&KDUORWWHVYLOOH 9LUJLQLD�0DFTXDULH��'RPLQLF��������
,QWHUYLHZ
� 3V\FKLF�1HZV ��WK�1RYHPEHU�S����0F5DH��5RQ��������0LQG�:DUV� 7KH�7UXH�6WRU\�RI�*RYHUQPHQW�5HVHDUFK�LQWR�WKH�0LOLWDU\�3RWHQWLDO�RI�3V\FKLF�:HDSRQV 6W�0DUWLQV�3UHVV�1HZ�<RUN0DUULV�3���������:LGRZV�DQG�WKHLU�)DPLOLHV��5RXWOHGJH�DQG�.HJDQ�3DXO�/WG�/RQGRQ�0DUWLQ��-��DQG�5RPDQRZVNL��3���������:H�'RQ
�W�'LH���%HUNOH\�1HZ�<RUN0F0RQHDJOH��-RVHSK��������5HPRWH�9LHZLQJ�6HFUHWV +DPSWRQ�5RDGV�3XEOLVKLQJ�&RPSDQ\0HHN��*HRUJH��������)URP�6pDQFH�WR�6FLHQFH�$ULHO�3UHVV��&ROXPEXV�2KLR�0HHN��*HRUJH��������$IWHU�:H�'LH�:KDW�7KHQ" $ULHO�3UHVV��&ROXPEXV�2KLR�FRQWDFW�&RQWLQXLQJ�/LIH�5HVHDUFK�32��%R[�������%RXOGHU�&RORUDGR��������86$0LWFKHOO��'U�-DQHW�/HH��������2XW�RI�%RG\�([SHULHQFHV²$�+DQGERRN�%DOODQWLQH�%RRNV�1HZ�<RUN��&RQ WDLQV�DQ�H[FHOOHQW�ELEOLRJUDSK\�RQ�2XW�RI�%RG\�([SHULHQFHV��0RQURH��5REHUW������� -RXUQH\V�2XW�RI�WKH�%RG\�'RXEOHGD\��1HZ�<RUN0RRG\�5�$��-U��������/LIH�$IWHU�/LIH���%DQWDP�%RRNV��1HZ�<RUN�0RRG\�� 5�$�� ������� ZLWK� 3DXO� 3HUU\�� 9LVLRQDU\� (QFRXQWHUV� ZLWK�'HS DUWHG� /RYHG�2QHV %DOODQWLQH�%RRNV��1HZ�<RUN�0RRUHKRXVH��'DYLG��������3V\FKLF�:DUULRU²7KH�7UXH�6WRU\�RI�WKH�&,$
V�3DUDQRUPDO�(VSLRQDJH�3URJUDP� 3HQJXLQ�%RRNV�/RQGRQ�DQG�1HZ�<RUN0RUVH��0HOYLQ��������7UDQVIRUPHG�E\�WKH�/LJKW���3LDWNXV��1HZ�<RUN0RUVH��0HOYLQ�DQG�3HUU\��3DXO��������&ORVHU�WR�WKH�/LJKW��OHDUQLQJ�IURP�WKH�1HDU �'HDWK�([SHULHQFHV�RI�&KLOGUHQ )LUVW�3XEOLVKHG�������%DQWDP�%RRNV�HGLWLRQ�������UHSULQWHG������/RQGRQ�0RUVH��0HOYLQ�DQG�3HUU\��3DXO�������� 3DUWLQJ�9LVLRQV²$Q�([SORUDWLRQ�RI�SUH �'HDWK�3V\FKLF�DQG�6SLULWXDO�([SHULHQFHV 3LDWNXV��1HZ�<RUN�0XOGRRQ��6\OYDQ��DQG�&DUULQJWRQ��+HUHZDUG�������� 7KH�3KHQRPHQRQ�RI�$VWUDO�3URMHFWLRQ 5LGHU�DQG�&RPSDQ\��/RQGRQ0XUSKHW��+RZDUG��������%H\RQG�GHDWK²7KH�8QGLVFRYHUHG�&RXQWU\ 4XHVW�/RQGRQ1HWKHUWRQ��0RUULV��DQG�6FKLIIULQ��1DQF\��������3DVW�/LYHV�7KHUDS\��:LOOLDP�0RUURZ�1HZ�<RUN�0\HUV��)�+���������7KH�+XPDQ�3HUVRQDOLW\�DQG�LWV�6XUYLYDO�RI�%RGLO\�'HDWKUHSULQWHG�3HOJULQ�7UXVW�LQ�DVVRFLDWLRQ�ZLWK�3LOJULP�%RRNV�����
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7KH�,QIOXHQFH�RI�3V\FKRORJLFDO�6HW�RQ�(63�DQG�2XW �RI�%RG\�([SHULHQFHV
�-RXUQDO�$635 ����������3DVULFKD��6DWZDQW�DQG�6WHYHQVRQ��,DQ��������
1HDU�'HDWK�([SHULHQFHV�LQ�,QGLD
� 7KH�-RXUQDO�RI�1HUYRXV�DQG�0HQWDO�'LVHDVH ������������������3HDUVRQ��5RQ��������,QWHOOLJHQFH�%HKLQG�WKH�8QLYHUVH����+HDGTXDUWHUV�3XEOLVKLQJ�&RPSDQ\�3HPEHUWRQ��$ODQ��������7KH�6FLHQFH�RI�(WHUQLW\²D����PLQXWH�YLGHR�SUHVHQWHG�E\�$ODQ�3HPEHUWRQ�IHDWXUHV�5RQDOG�3HDUVRQ��0LFKDHO�3ODWR�������� 7KH�5HSXEOLF3HQJXLQ��+DUPRQGVZRUWK�3HWHUVRQ��5REHUW��������2XW�RI�ERG\�H[SHULHQFHV � KRZ�WR�KDYH�WKHP�DQG�ZKDW�WR�H[SHFW�+DPSWRQ�5RDGV�3XEOLVKLQJ�&R�&KDUORWWHVYLOOH�9LUJLQLD�3OD\IDLU��*X\��������7KH�)O\LQJ�&RZ��5HVHDUFK�LQWR�3DUDQRUPDO�3KHQRPHQD�LQ�WKH�:RUOG
V�0RVW�3V\FKLF�&RXQWU\ 6RXYHQLU�3UHVV�/RQGRQ3OD\IDLU��*X\��������7KLV�+RXVH�LV�+DXQWHG��$Q�,QYHVWLJDWLRQ�RI�WKH�(QILHOG�3ROWHUJHLVW� 6RXYHQLU�3UHVV�/RQGRQ3V\FKLF�1HZV��ZHHNO\�QHZVSDSHU�EDVHG�LQ�(QJODQG��&ORFN�&RWWDJH�6WDQVWHG�+DOO�6WDQVWHG�6XVVH[�&0����8'�(QJ�3V\FKLF�3UHVV�/WG��������7KH &KXUFK�RI�(QJODQG�DQG�6SLULWXDOLVP² WKH�IXOO�WH[W�RI�WKH�&KXUFK�RI�(QJODQG�&RPPLWWHH�DSSRLQWHG�E\�$UFKELVKRS�/DQJ�DQG�$UFKELVKRS�7HPSOH�WR�LQYHVWLJDWH�6SLULWXDOLVP² /RQGRQ�3V\FKLF�:RUOG��PRQWKO\�QHZVSDSHU�����.LQJVOH\�$YH�6RXWKDOO��0LGGOHVH[�8%���1$�WHOHSKRQH���������������3XWKRII��+�(��DQG�7DUJ��5��������
$�3HUFHSWXDO�&KDQQHO�IRU�,QIRUPDWLRQ�RYHU�.LORPHWHU�'LVWDQFHV
�3URFHHGLQJV�RI�WKH�,((��������� ����5DGLQ��'HDQ��������7KH�&RQVFLRXV�8QLYHUVH� ± 7KH�6FLHQWLILF�7UXWK�RI�3V\FKLF�3KHQRPHQD��+DUSHU�(GJH��DQ ,PSULQW�RI�+DUSHU�6DQ�)UDQVHVFR�5DPVWHU��3HWHU�������� ,Q�6HDUFK�RI�/LYHV�3DVW� 6RPHUVHW�3XEOLVKLQJ�6\GQH\�3�2��%R[�����%RZUDO�16:�����



���5DQGOHV�-HQQ\�DQG�+RXJK�3HWHU�������� /LIH�$IWHU�'HDWK�DQG�WKH�:RUOG�%H\RQG3LDWNXV�/RQGRQ5DXGLYH��������%UHDNWKURXJK &ROLQ�6P\WK�/RQGRQ5DZOLQJV��0DXULFH��������%H\RQG�'HDWK
V�'RRU 7KRPDV�1HOVRQ�,QF��1HZ�<RUN�5HHV��:��'HZL��������
7KH�+DOOXFLQDWLRQV�RI�:LGRZKRRG
� %ULWLVK�0HGLFDO�-RXUQDO9RO������SS�������5LFKHW��&KDUOHV��������2XU�6L[WK�6HQVH��3DULV������/RQGRQ������UHSULQWHG������5RXWOHGJH�DQG�.HJDQ�3DXO��/RQGRQ�DQG�+HQOH\�5LIDW�7LP��������5HPRWH�9LHZLQJ� WKH�+LVWRU\�DQG�6FLHQFH�RI�3V\FKLF�:DUIDUH�DQG�6S\LQJ�&HQWXU\�/RQGRQ5LQDOGL��6RQLD���������
6RXQG�7HVWV�6KRZ�6SLULW�9RLFHV�DUH�8QLTXH��1RQK XPDQ
�LQ�&RQWDFW���D�SXEOLFDWLRQ�RI�&RQWLQXLQJ�/LIH�5HVHDUFK�,VVXH��������SS�� ����DYDLODEOH�IURP�3�2��%R[�������%RXOGHU�&R�������86$��5LQJ��.HQQHWK����������/LIH�DW�'HDWK� 4XLOO��1HZ�<RUN�5LQJ��.HQQHWK��������+HDGLQJ�7RZDUGV�2PHJD��:LOOLDP�0RUURZ�DQG�&R� ,QF���1HZ�<RUN�5REHUWV��-DQH��������6HWK�6SHDNV %DQWDP�%RRNV�7RURQWR�1HZ�<RUN5REHUWV��-DQH��������7KH�1DWXUH�RI�3HUVRQDO�5HDOLW\ ��1HZ�:RUOG�/LEUDU\�5HSULQW�(GLWLRQ��1HZ�<RUN5REHUWV��-DQH������D�� +RZ�WR�'HYHORS�<RXU�(63�3RZHU� 7KH�)LUVW�3XEOLVKHG�(QFRXQWHU�ZLWK�6HWK�/LIHWLPH�%RRNV�5HLVVXH�(GLWLRQ�1HZ�<RUN�5REHUWV��-DQH������E���8QNQRZQ�5HDOLW\�9ROXPH�� 5HLVVXH�(GLWLRQ�$PEHU �$OOHQ�1HZ�<RUN5RJR�'��6FRWW��������/HDYLQJ�WKH�%RG\���$�&RPSOHWH�*XLGH�WR�$VWUDO�3URMHFWLRQ)LUHVLGH�6LPRQ�	�6FKXVWHU��UHSULQWH G�������5ROO��0�������D��7KH�3K\VLFLVWV�DQG�5DWLRQDOLVWV�&DVH�IRU�6XUYLYDO�DIWHU�WKH�GHDWK�RI�RXU�SK\VLFDO�ERGLHV���ERRNOHW��� ���:HVWHUOHLJK�5RDG��'RZQHQG��%ULVWRO�%6�������$+5ROO��0LFKDHO �����E��7KH�6FLHQWLILF�3URRI�RI�6XUYLYDO�$IWHU�'HDWK �ERRNOHW�����:HVWHUOHLJK�5RDG��'RZQHQG��%ULVWRO��%6�����$+�(QJ��5ROO��0LFKDHO�������F��,QWHUYLHZ�ZLWK�0LFKDHO��*ZHQ�DQG�$OI�%U\QH�DQG�7RP�+DUULVRQ��&RSLHV�DYDLODEOH�IURP�7KH�3HPEHUWRQ�,QVWLWXWH�����1HZ�0RRUVLWH��:HVWILHOG��(DVW�(VVH[�71����43���� ����SOXV�������S	S�5RJR�'��6FRWW��������$Q�([SHULHQFH�RI�3KDQWRPV 7DSOLQJHU�3XEOLVKLQJ�&R�1HZ�<RUN5RJR�'��6FRWW��DQG�%D\OHVV��5D\PRQG�������� 3KRQH�&DOOV�IURP�WKH�'HDG��1HZ�(QJOLVK�/LEUDU\�/RQGRQ�5R\��3URIHVVRU�$UFKLH��������$UFKLYHV�RI�WKH�0LQG��618�3XEOLFDWLRQV�6WDQVWHDG6DERP��0LFKDHO�DQG�.UHXW]LJHU��6DUDK��������
7KH�([SHULHQFH�RI�1HDUGHDWK
�� 'HDWK�(GXFDWLRQ ��������������6DERP��0LFKDHO���������5HFROOHFWLRQV�RI�'HDWK��+DUSHU�DQG�5RZH�1HZ�<RUN�6FKPLG��)DWKHU�/���������:KHQ�WKH�'HDG�6SHDN�3XEOLVKHU�QRW�NQRZQ�=XULFK�



���6FKQDEHO��-LP��������5HPRWH�9LHZHUV²7KH�6HFUHW�+LVWRU\�RI�$PHULFD
V�3V\FKLF�6SLHV��'HOO�3XEOLVKLQJ��1HZ�<RUN�6FKURWHU�.XQKDUGW��0��������
(UIDKUXQJHQ�VWHUEHQGHU�ZDKUHQG�GHV�NOLQLVFKHQ�7RGHV
��=HLWVFKULIW�)XU�$OOJHPHLQPHGL]LQ �����������6FKZDUW]��*DU\������� $FFXUDF\�DQG�5HSOLFDELOLW\�RI�$QRPRORXV�$IWHU �'HDWK�&RPPXQLFDWLRQ�$FURVV�+LJKO\�6NLOOHG�0HGLXPV� -RXUQDO�RI�WKH�6RFLHW\�RI�3V\FKLFDO�5HVHDUFK��/RQGRQ�-DQXDU\�6FKZDUW]�*DU\�(�5��DQG�5XVVHN�/LQGD�*�6��������� 7KH�/LYLQJ�(QHUJ\�8QLYHUVH�+DPSWRQ�5RDGV�9LUJLQLD6PLWK��6XV\��������&RQIHVVLRQV�RI�D�3V\FKLF ��1HZ�$PHULFDQ�/LEUDU\��1HZ�<RUN�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK�������� 3URFHHGLQJV��9RO����+�����/RQGRQ�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK�������� 3URFHHGLQJV 9ROXPH����-XO\�1XPEHU��6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK�� ������3URFHHGLQJV�9RO����3DUW�����1RYHPEHU�7KH�6FROH�5HSRUW�6RFLHW\�IRU�3V\FKLFDO�5HVHDUFK�/RQGRQ�6RORPRQ��*UDQW� DQG� -DQH� ������� 7KH� 6FROH� ([SHULPHQW �6FLHQWLILF� (YLGHQFH� DQG�/LIH�$IWHU�'HDWK�3LDWNXV�/RQGRQ�6SUDJJHWW��������7KH�&DVH�IRU�,PPRUWDOLW\ 1HZ�$PHULFDQ�/LEUDU\�RI�&DQDGD�6FDUERURXJK�2QWDULR6SXUJLQ��1RUD�0��������� ,QVLJKWV�LQWR�WKH�$IWHUOLIH :RPHQ
V�)HGHUDWLRQ�IRU�:RUOG�3HDFH��1HZ�<RUN�6WHPPHQ�5R\�������� 6SLULWV�DQG�6SLULW�:RUOGV $OGXV�%RRNV�/RQGRQ6WHPPHQ��5R\��HG��������²��5HLQFDUQDWLRQ�,QWHUQDWLRQDO��TXDUWHUO\�3�2��%R[����/RQGRQ�:&�+��/3�(1*/$1'�7HO���� ����������)D[�������������6WHYHQVRQ��'U�,DQ��������
7KH�FDVH�RI�8WWDU�+XGGDU
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