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1XWULWLRQ�
0DFXODU�GHJHQHUDWLRQ�LV�D�FRQGLWLRQ�WKDW�LV�QRW�RQO\�UHODWHG�WR�DJH��EXW�IDFWRUV�VXFK�DV� OLIHVW\OH� DQG� GLHW� FDQ� DOVR� FRQWULEXWH� WR� LW�� 0DQ\� UHVHDUFKHUV� DQG� SUDFWLWLRQHUV�EHOLHYH�WKDW�FHUWDLQ�QXWULHQWV�VXFK�DV�]LQF��OXWHLQ��DV�ZHOO�DV�YLWDPLQV�$�&�DQG�(�KHOS�WR�VORZ�GRZQ�WKH�SURJUHVVLRQ�RU�UHGXFH�WKH�ULVN�RI�GHYHORSLQJ�PDFXODU�GHJHQHUDWLRQ�

'LHW
:H� FDQ¶W� FKDQJH� RXU� DJH�� EXW� ZH� FDQ� GHILQLWHO\� FKDQJH� RXU� GLHW� E\� UHGXFLQJ� RXU�LQWDNH�RI� FHUWDLQ� IDWV� WR�KHOS� ORZHU� WKH� ULVN�RI�GHYHORSLQJ�PDFXODU�GHJHQHUDWLRQ��RU�UHGXFH�WKH�SURJUHVVLRQ�LI�\RX�GR�KDYH�LW��
7KH�PDLQ�FRQFHUQ�LV�WKDW�SURFHVVHG�YHJHWDEOH�RLOV�DQG�IDWV�FRQWDLQ�VXEVWDQFHV�WKDW�WKH�ERG\�FDQQRW�EUHDNGRZQ��(YHQ�VPDOO�DPRXQWV�RI�IDWV�DQG�RLOV�FDQ�HYHQWXDOO\�OHDG�WR� D� EXLOGXS� RI� ZDVWH� EHQHDWK� WKH�UHWLQD� DQG� OHDG� WR� PDFXODU� GHJHQHUDWLRQ�� (\H�SURIHVVLRQDOV� DUH� HLWKHU� RSSRVHG� WR� WKH� LQWDNH� RI� YHJHWDEOH� RLOV�� RU� DUH� XQFHUWDLQ�DERXW� WKHP�� HVSHFLDOO\� IROORZLQJ� UHFHQW� UHVHDUFK� LQ� WKH� DUHD� RI� YHJHWDEOH� RLOV� DQG�PDFXODU�GHJHQHUDWLRQ��+RZHYHU��WKH�IROORZLQJ�UHFRPPHQGDWLRQV�DUH�DOO�DJUHHG�XSRQ���
¾ :HDU�SURWHFWLYH�VXQJODVVHV¾ 'RQ¶W�VPRNH�± VPRNLQJ�LQFUHDVHV�WKH�ULVN�RI�PDFXODU�GHJHQHUDWLRQ�¾ ([HUFLVH� UHJXODUO\�� NHHS� \RXU�ZHLJKW� DQG�KHDOWK� �H�J�� EORRG�SUHVVXUH��XQGHU�FRQWURO�¾ (DW�SOHQW\�RI�IUXLW�DQG�YHJHWDEOHV¾ (DW DW� OHDVW� RQH� VHUYLQJ� RI� QXWV� SHU� ZHHN�� 7KLV� PD\� UHGXFH� WKH� UDWH� RI�SURJUHVVLRQ�RI�WKH�GLVHDVH�¾ (DW� DW� OHDVW� RQH� VHUYLQJ� RI� ILVK� SHU� ZHHN�� 7KLV� PD\� UHGXFH� \RXU� ULVN� RI�GHYHORSLQJ�WKH�GLVHDVH�¾ ,I�\RX�DUH�RYHU� WKH�DJH�RI���� LW� LV� LPSRUWDQW� WR�VHH�DQ�H\H�VSHFLDOLVW�DW� OHDVW�HYHU\���\HDUV�LQ�RUGHU�WR�GHWHFW�DQ\�HDUO\�VLJQV�RI�H\H�SUREOHPV�¾ ,I�\RX�KDYH�D� IDPLO\�PHPEHU�ZLWK�PDFXODU�GHJHQHUDWLRQ�� LW� LV�D�JRRG� LGHD�WR�VHH�DQ�H\H�VSHFLDOLVW�
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,Q�DGGLWLRQ��VRPH�VSHFLDOLVWV�UHFRPPHQG�FXWWLQJ�GRZQ�RQ�DQLPDO�DQG�YHJHWDEOH�IDWV��9HJHWDEOH� IDW�DQG�RLO�DUH�VRPHWLPHV� ODEHOHG�DV�FDQROD��VDIIORZHU�RU�VXQIORZHU�DQG�DUH� IRXQG� LQ�PRVW�RI� WKH�IRRG�ZH�HDW��7KH\�DUH�HYLGHQW� LQ�VDODG�RLO�� WLQQHG�ILVK�DQG�PDUJDULQH��VDXFHV�EXW�DUH�DOVR�FRQWDLQHG�LQ�IRRG�ZKLFK�ZH�PD\�EH�XQDZDUH�RI�VXFK�DV�SHDQXW�EXWWHU��EUHDG��VRPH�GULHG�IUXLWV��DQG�LV�HYHQ�DGGHG�WR�PLON���
7KHUH� LV�VRPH�LQFRQFOXVLYH�HYLGHQFH�WKDW�DQ�LQFUHDVHG�LQWDNH�RI�YHJHWDEOH�RLOV�DQG�PDUJDULQH� LQ� RXU� GLHW� FRQWULEXWHV� WR� DQ� LQFUHDVH� LQ� WKH� LQFLGHQFH� RI� PDFXODU�GHJHQHUDWLRQ�

7\SHV�RI�)DWV
2XU�IRRG�FRQVLVWV�RI���W\SHV�RI�IDW�
�� 6DWXUDWHG� )DWV�� DUH� KDUG� DW� URRP� WHPSHUDWXUH�� DUH� PRUH� XQVWDEOH� WKDQ�XQVDWXUDWHG� IDWV�DQG�FRPPRQO\� IRXQG� LQ�DQLPDOV��)RXQG� LQ�EHHI��SRUN��PLON��EXWWHU��FKHHVH�DQG�\RJXUW�
�� 8QVDWXUDWHG�)DWV��FRQVLVW�RI���JURXSV��L� 0RQRVDWXUDWHG�)DW��ZKLFK�LV�IRXQG�LQ�ROLYH�RLO��DOPRQG�RLO�DQG�FDQROD�RLO��LL� 3RO\XQVDWXUDWHG�)DW��ZKLFK� FRQVLVWV� RI� RPHJD��� �H�J�� FRUQ� RLO�� VXQIORXU�RLO�� DQG� RPHJD��� IDWW\� DFLGV� �SXPSNLQ� VHHGV�� ZDOQXWV��� ,W� LQFOXGHV�µHVVHQWLDO� IDWW\� DFLGV¶� WKDW�DUH�HVVHQWLDO� EHFDXVH�RXU�ERGLHV�QHHG� WKHP�EXW�DUH�XQDEOH� WR�SURGXFH� WKHP��7KHUHIRUH� WKH\�PXVW�EH�DFTXLUHG� IURP�WKH�IRRG�ZH�HDW��
+\GURJHQDWLRQ�PD\�EH�SHUIRUPHG�WR�LQFUHDVH�WKH�VKHOI�OLIH�DV�ZHOO�DV�WKH�VWDELOLW\�RI�IRRG��K\GURJHQDWHG� IDWV��H�J��PDUJDULQH��VKRXOG�EH�DYRLGHG��,W� LV�EHOLHYHG�WKDW�WKH\�WHQG�WR�LQFUHDVH�WKH�ULVN�RI�KHDUW�GLVHDVH�DQG�FUHDWH�KHDOWK�ULVNV��%RWK�VDWXUDWHG�DQG�XQVDWXUDWHG� IDWV� DUH� DVVRFLDWHG� ZLWK� DQ� LQFUHDVH� LQ� ULVN� RI� GHYHORSLQJ� PDFXODU�GHJHQHUDWLRQ��

5HVHDUFK
7KHUH�KDYH�EHHQ�IRXU�UHFHQW�UHVHDUFK�VWXGLHV��ZKLFK�KDYH�KLJKOLJKWHG�WZR�GLIIHUHQW�LQWHUSUHWDWLRQV�¾ 7KH�LPSRUWDQFH�RI�UHGXFLQJ�LQWDNH�RI�YHJHWDEOH�IDWV�DQG�RLOV�¾ 7KH�LPSRUWDQFH�RI�IRFXVLQJ�RQ�D�KHDOWK\�GLHW�DQG�OLIHVW\OH�
5HVHDUFK�KDV�VXJJHVWHG�WKH�XVHIXOQHVV�RI�FRQVXPLQJ�RPHJD���IDWW\�DFLGV��5HFHQW�VWXG\� ILQGLQJV� KDYH� LQGLFDWHG� WKDW� LQFUHDVLQJ� LQWDNH� RI� IRRG� ZLWK� RPHJD��� DQGUHGXFLQJ� RPHJD��� IDWW\� DFLG� PD\� UHGXFH� WKH� ULVN� RI� GHYHORSLQJ� PDFXODU�GHJHQHUDWLRQ�
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7KH� IRXU� UHVHDUFK� VWXGLHV� KDYH� GHPRQVWUDWHG� D� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ�YHJHWDEOH�RLO�DQG�PDFXODU�GHJHQHUDWLRQ��7KH�PRVW�UHFHQW�VWXG\��ZKLFK�LV�UHSRUWHG�LQ�$UFKLYHV�RI�2SKWKDOPRORJ\��'HFHPEHU�������ZDV�FRQGXFWHG�E\�'U�-RKDQQD�6DGGRQ��7KH�VWXG\�LQGLFDWHG�WKDW�PDFXODU�GHJHQHUDWLRQ�SURJUHVVHG�����WLPHV�IDVWHU�LQ�SHRSOH�ZKR�LQFOXGHG�D�KLJKHU�LQWDNH�RI�YHJHWDEOH�IDW�LQ�WKHLU�GLHW��
$QRWKHU�VWXG\�DOVR�VXJJHVWV�WKH�XVHIXOQHVV�RI�FRQVXPLQJ�RPHJD���IDWW\�DFLGV��7KH�ILQGLQJV�� SXEOLVKHG� LQ� WKH� $XJXVW� ����� LVVXH� RI� $UFKLYHV� RI� 2SKWKDOPRORJ\�GHPRQVWUDWH�WKDW�LQGLYLGXDOV�ZKR�KDYH�D�KLJK�LQWDNH�RI�YHJHWDEOH�IDW�KDG�JUHDWHU�ULVN�RI�GHYHORSLQJ�PDFXODU�GHJHQHUDWLRQ�WKDQ�VXEMHFWV�ZKR�KDG�PLQLPDO�YHJHWDEOH�IDW�LQ�WKHLU� IRRG� LQWDNH��7KRVH�ZKR�DWH� IRRG�KLJK� LQ�SRO\XQVDWXUDWHG� IDWV��H�J��PDUJDULQH��KDG�DQ�����LQFUHDVHG�ULVN�RI�GHYHORSLQJ�PDFXODUGHJHQHUDWLRQ��DQG�WKRVH�ZKR�DWH�IRRG� KLJK� LQ� PRQRVDWXUDWHG� IDWV� �H�J�� ROLYH� RLO�� KDG� D� ���� LQFUHDVHG� ULVN��&RQVXPSWLRQ� RI� RPHJD��� DFLGV� �SUHYDOHQW� LQ� YHJHWDEOH� RLOV�� ZDV� DVVRFLDWHG� ZLWK�LQFUHDVHG� ULVN�� +RZHYHU�� LQGLYLGXDOV� ZKR� KDG� GLHWV� ULFK� LQ� RPHJD��� DQG� ORZ� LQ�RPHJD��� KDG� D� SURWHFWLYH� HIIHFW� DQG� ORZHUHG� ULVN� RI� GHYHORSLQJ� PDFXODU�GHJHQHUDWLRQ�
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