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UHVSRQVH� WR� DPSKHWDPLQH� ����$� UHVHDUFK� RQ�PLFH�VXJJHVWV� WKDW� QRQ� IDWDO� &16� KHUSHV� LQIHFWLRQ�SURGXFHV�K\SR�DFWLYLW\�����$PSKHWDPLQH� LQGXFHG�UHDFWLYDWLRQ�RI�ODWHQW�+69���ZDV�SURGXFHG�LQ�PLFH�WKDW� WKLV� SURFHGXUH� LQYROYHG� LQWUDSHULWRQHDO�DGPLQLVWUDWLRQ� RI� DPSKHWDPLQH� VXOIDWH� �����5HFXUUHQW�OHVLRQV�ZHUH�DSSHDUHG�DSSUR[LPDWHO\����WR����K�DIWHU�DPSKHWDPLQH�DGPLQLVWUDWLRQ������7KHUH�DUH�HYLGHQFHV�IRU�DQ�DVVRFLDWLRQ�EHWZHHQ�WKH�XVH� RI� HSLGXUDO� PRUSKLQH� DQG� VSLQDO� LQWUDWKHFDO�PRUSKLQH� ZLWK� UHDFWLYDWLRQ� RI� KHUSHV� VLPSOH[�ODELDOLV�LQ�DQ�REVWHWULF�SRSXODWLRQ������+HUSHV� VLPSOH[� HQFHSKDOLWLV� �+6(�� LV� DQ�DFXWH�RU�VXE� DFXWH� LOOQHVV�� FDXVLQJ� ERWK� JHQHUDO� DQG� IRFDO�VLJQV� RI� FHUHEUDO� G\VIXQFWLRQ�� $OWKRXJK� WKH�SUHVHQFH� RI� IHYHU�� KHDGDFKH�� EHKDYLRUDO� FKDQJHV��FRQIXVLRQ�� IRFDO� QHXURORJLFDO� ILQGLQJV�� DQG�DEQRUPDO�&6)�ILQGLQJV�DUH�VXJJHVWLYH�RI�+6(��QR�SDWKRJRQRPRLF� FOLQLFDO� ILQGLQJV� UHOLDEO\�GLVWLQJXLVK�+6(�IURP�RWKHU�QHXURORJLFDO�GLVRUGHUV�ZLWK� VLPLODU� SUHVHQWDWLRQV� �HJ�� QRQ�+69�HQFHSKDOLWLV�� EUDLQ� DEVFHVV�� DQG� WXPRU�� ������ ,Q�FKLOGUHQ�ROGHU�WKDQ���PRQWKV�DQG�LQ�DGXOWV��+6(�LV�XVXDOO\�ORFDOL]HG�WR�WKH�WHPSRUDO�DQG�IURQWDO�OREHV�DQG�LV�PRVWO\�FDXVHG�E\�KHUSHV�VLPSOH[�YLUXV�W\SH��� ��������� 3&5� DQDO\VLV� RI� &6)� IRU� GHWHFWLRQ� RI�+69�'1$�KDV�YLUWXDOO\�UHSODFHG�EUDLQ�ELRSV\�IRU�GHWHFWLRQ�RI�+69���9LUDO�'1$�FDQ�EH�GHWHFWHG�LQ�&6)� ��� KRXUV� DIWHU� WKH� RQVHW� RI� V\PSWRPV� DQG�VHQVLWLYLW\� ��������� DQG� VSHFLILW\� ����������UHPDLQ� SRVLWLYH� IRU� DW� OHDVW� ���� GD\V�� HYHQ� DIWHU�DGPLQLVWUDWLRQ� RI� DQWLYLUDO� GUXJV����� ����� 7KH�W\SLFDO�05,�ILQGLQJ�LQ�+6(�LV�LQYROYHPHQW�RI�WKH�WHPSRUDO� OREHV�� DV� ZHOO� DV� WKH� LQVXODU� FRUWH[� DQG�WKH�DQJXODU�J\UXV����������$OWKRXJK�LQ�PDQ\�FDVHV�+69��KDV� EHHP� WKH�PDLQ� FDVH� RI�+6(�� WKHUH� DUH�UHSRUWV�VXJJHVWLQJ�LQYROYHPHQW�RI�EUDLQ�VWHP�ZLWK�+69� W\SH� �� LQ� QHRQDWH� DQG� DOVR� LQ�+,9� SDWLHQWV��������� +69� KDV� EHHQ� VXJJHVWHG� WR� FDXVH� DFXWH�GLVVHPLQDWHG�HQFHSKDORP\HOLWLV��$'(0�������DQG�PHQLQJRHQFHSKDOLWLV�������0RUWDOLW\�UDWH�LV�����LQ�XQWUHDWHG� +6(�� ZLWK� HDUO\� WUHDWPHQW�� ���� RI�SDWLHQWV� UHFRYHU� ZLWKRXW� VLJQLILFDQW� QHXURORJLF�GHILFLWV�� +RZHYHU�� GHVSLWH� DSSURSULDWH� GLDJQRVLV�DQG� WKHUDS\�� WKH� PRUWDOLW\� UDWH� UHPDLQV� DW� ���������� 7KHUH� LV� FRQVLGHUDEOH� PRUELGLW\� DIWHU� +6(��ZLWK� HSLOHSV\� EHLQJ� WKH� PRVW� FRPPRQ�FRPSOLFDWLRQ������
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� 3ULW]� 7�� +HUSHV� VLPSOH[� HQFHSKDOLWLV�� (� PHGLFLQH�DYDLODEOH� DW� KWWS���ZZZ�HPHGLFLQH�FRP�HPHUJ�� WRSLF�����KWP� 0HWKDPSKHWDPLQH�XVH�DQG�ULVN�IRU�+,9�$,'6�DYDLODEOH�DW�KWWS���ZZZ�FGF�JRY�KLY�� 6XEVWDQFH� DEXVH� DQG� PHQWDO� KHDOWK� VHUYLFHV�DGPLQLVWUDWLRQ��RIILFH�RI�DSSOLHG�VWXGLHV�0HWKDPSKHWDPLQH �DPSKHWDPLQH� DQG� RWKHU� VWLPXODQWV��,Q�� 7UHDWPHQW� HSLVRGH� GDWD� VHW� �7('6��� �����������1DWLRQDO� DGPLVVLRQV� WR� VXEVWDQFH� DEXVH� WUHDWPHQW�VHUYLFH�� 5RFNYLOOH�� 0G�� VXEVWDQFH� DEXVH� DQG� PHQWDO�KHDOWK� DGPLQLVWUDWLRQ�� ������ ���� '$6,6� VHULHV� 6�����'++6�SXEOLFDWLRQ�1R��60$�����������$OVR�DYDLODEOH�DW�KWWS���ZZZ�GDVLV�VDPKVD�JRY�WHGV�������WHGBUSW�SGI� %XFKDF]� .�� 0FIDUODQG� :�� .HOORJJ� 7$�� HW� DO�������$PSKHWDPLQH�XVH�LV�DVVRFLDWHG�ZLWK LQFUHDVHG�+,9�LQFLGHQFH� DPRQJ� PHQ� ZKR� KDYH� VH[� ZLWK� PHQ� LQ�VDQIUDQFLVFR>�UHVHDUFK�OHWWHUV@��$,'6��������������� 0ROLWRU� )�� 7UXD[� 65�� 5XL]� -'�� 6XQ� 5.�� ������$VVRFLDWLRQ� RI� PHWKDPSKHWDPLQH� XVH� GXULQJ� VH[� ZLWK�ULVN\� VH[XDO� EHKDYLRUV� DQV� +,9� LQIHFWLRQ� DPRQJ� QRQ�LQMHFWLRQ� GUXJ� XVHUV�� :HVWHUQ� MRXUQDO� RI� PHGLFLQH����������� +LUVKILOHG�6��5HPLHQ�5+��:DODYDONDU� ,�� FKLDVVRQ�0$��������&U\VWDO� PHWKDPSKHWDPLQH� XVH� SUHGLFWV� LQFLGHQW�67'� LQIHFWLRQ� VH[� ZLWK� PHQ� UHFUXLWHG� RQOLQH�� D� QHVWHG�FDVH�±FRQWURO�VWXG\��-�0HG�LQWHUQHW�5HV��������������� 6HHJDO�5��+RWFKLQ� -��� ������(IIHFWV�RI�KHUSHV�YLUXV� DQG�DPSKHWDPLQHV�RQ�ORFRPRWRU�DFWLYLWL\��%LUWK�'HIHFWV�2ULJ�$UWLF�VHU��������������� 6HHJDO� 5)�� 6LNRUD� (�� +RWFKLQ� -��� ������ /RFRPRWRU�HIIHFWV� RI� FDWHFKRODPLQHUJLF� GUXJV� RQ� KHUSHV�LQIHFWHGPLFH��3KDUPDFRO�%LRFKHP�%HKDY�������������� %OXH�7:��:LQODQG�5'��6WREEV�'*��.LUVNH\�')��6DYDJH�5(����������(IIHFWV�RI�DGHQRVLQH�PRQRSKRVSKDWH�RQ�WKH�UHDFWLYDWLRQ� RI� ODWHQW� KHUSHV� VLPSOH[� YLUXV� W\SH� ��LQIHFWLRQ� RI� PLFH�� $QWLPLFURELDO� DJHQWV� DQG�FKHPRWKHUDS\ ���������������� %OXH�7:��0DFLV�($��6NODU�6+��� �����$FWLYLW\�RI�$PS�DJDLQVW� H[SHULPHQWDO� KHUSHV� VLPSOH[� YLUXV� W\SH� ��LQIHFWLRQV� LQ� PLFH�� $QWLPLFURELDO� DJHQWV� DQG�FKHPRWKHUDS\����������������� 'DYLHV� 3:��9DOOHMR�0&�� 6KDQQRQ�.7��$PRUWHJXL� $-��5DPDQDWKDQ� 6��� ������2UDO� KHUSHV� VLPSOH[� UHDFWLYDWLRQ�DIWHU� LQWUDWKHFDO� PRUSKLQH�� D� SURVSHFWLYH� UDQGRPL]HG�WULDO� LQ� DQ� REVWHWULF� SRSXODWLRQ�� $QHVWK� DQDOJ���������������
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�� :KLWOH\� 5-�� &REEV� &*�� $OIRUG� *$�� VRRQJ� 6-�� +LUVFK�06��FRQQRU�-'��HW�DO���������'LVHDVHV�WKDW�PLPLF�KHUSHVVLPSOH[� HQFHSKDOLWLV�� 'LDJQRVLV�� SUHVHQWDWLRQ�� DQG�RXWFRPH�� 1,$'� FROODERUDWLYH� $QWLYLUDO� VWXG\� JURXS�-$0$���������������� ��� :KLWOH\�5-��.LPEHUOLQ�':���������+HUSHV� VLPSOH[�HQFHSKDOLWLV�� &KLOGUHQ� DQG� DGROHVFHQWV�� 6HPLQ� SHGLDWU�LQIHFW�'LV��������������� /DNHUPDQ� )'��:KLWOH\� 5-��� ������ 'LDJQRVLV� RI� KHUSHV�VLPSOH[� HQFHSKDOLWLV�� DSSOLFDWLRQ� RI� SRO\PHUDVH� FKDLQ�UHDFWLRQ� WR� FHUHEURVSLQDO� IOXLG� IURP� EUDLQ�ELRSVLHG�SDWLHQWV� DQG� FRUUHODWLRQ� ZLWK� GLVHDVH�� 1DWLRQDO� LQVWLWXWH�RI� DOOHUJ\�DQG� LQIHFWLRXV�GLVHDVHV�FROODERUDWLYH�DQWLYLUDO�VWXG\��-�LQIHFW�'LV����������������� &LQTXH�3��FOHDWRU�*0�ZHEHU�7��0RQWH\QH�3��V\QGLF�&-��9DQ�ORRQ�$P��������7KH�UROH�RI�ODERUDWRU\�LQYHVWLJDWLRQ�LQ� WKH� GLDJQRVLV� DQG� PDQDJHPHQW� RI� SDWLHQWV� ZLWK�VXVSHFWHG� KHUSHV� VLPSOH[� HQFHSKDOLWLV�� $� FRQVHQVXV�UHSRUW��7KH�(X�FRQFHUWHG�DFWLRQ�RQ�YLUXV�PHQLQJLWLV�DQG�HQFHSKDOLWLV�� -� 1HXURO� QHXURVXUJ� SV\FKLDWU\� ��������������� %DULQJHU�-5��+HUSHV�VLPSOH[�HQFHSKDOLWLV�� ,Q��,QIHFWLRXV�GLVHDVHV�RI� WKH� QHUYRXV� V\VWHP��'DYLV�/(�� NHQQHG\�3(��(GV����VW�HG��%XWWHUZRUWK�+HLQHPDQQ��2[IRUG����������������� .HQQHG\� 3*(��� ������ 9LUDO� HQFHSKDOLWLV�� FDXVHV��GLIIHUHQWLDO� GLDJQRVLV� DQG� PDQDJHPHQW�� -� 1HXURO�QHXURVXUJ�SV\FKLDW������������� 3HOOLJUD�*��/\QFK�1��0LOOHU�63�� 6DUJHQW�0$��2VLRYLFK�+��� ������ %UDLQVWHP� LQYROYHPHQW� LQ� QHRQDWDO� KHUSHV�VLPSOH[�YLUXV�W\SH���HQFHSKDOLWLV��3HGLDWULFV���������������� 2VLK�5%��%UD]LH�0��.DQQR�0���������0XOWLIRFDO�KHUSHV�VLPSOH[�YLUXV�W\SH���HQFHSKDOLWLV�LQ�D�SDWLHQW�ZLWK�$,'6��$,'6�5HDG��������������� .RHQLJ�+��5DELQRZLW]�6*��'D\�(��0LOOHU�9���������3RVW�LQIHFWLRXV� HQFHSKDORP\HOLWLV� DIWHU� VXFFHVVIXO� WUHDWPHQW�RI�KHUSHV�VLPSOH[�HQFHSKDOLWLV�ZLWK�DGHQLQH�DUDELQRVLGH��8OWUDVWUDVXFWXUDO� REVHUYDWLRQ� �1� (QJO� M�0HG� ���������������� 1DLWR�.��+DVKLPRWR�7��,NHGD�VK����������+HUSHV�VLPSOH[�YLUXV� W\SH���0HQLQJRHQFHSKDOLWLV VKRZLQJ�GLVVHPLQDWHG�FRUWLFDO�OHVLRQV��,QWHUQ�0HG���������������� 3DWHO� 05�� +HUSHV� HQFHSKDOLWLV� HPHGLFLQH� DYDLODEOH��KWWS���ZZZ�HPHGLFLQH�FRP�UDGLR�WRSLFV�����KWP��� +MDOPDUVRRQ� $�� %ORPTYLVW� 3�� VNROGHQEHUJ� %�� �� ������+HUSHV� VLPSOH[� HQFHSKDOLWLV� LQ� 6ZHGHQ�� �����������,QFLGHQFH�� PRUELGLW\�� DQG� PRUWDOLW\� �� &OLQ� LQIHFW� 'LV���������������
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