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ڦڦ 3UHIDFH�WR�WKH �����9HUVLRQڦڦ�

6LQFH WKH�ILUVW HGLWLRQ RI�WKH�&OLQLFDO�3UDFWLFH�*XLGHOLQHV�IRU�+HSDWRFHOOXODU�&DUFLQRPD��KHUHLQDIWHU��

WKH�*XLGHOLQHV��ZDV�FRPSLOHG LQ������ZLWK�WKH�VXSSRUW RI�D�0LQLVWU\�RI�+HDOWK��/DERXU�DQG�:HOIDUH

SURMHFW� IRU� HVWDEOLVKLQJ FOLQLFDO� SUDFWLFH� JXLGHOLQHV�� WKH� -DSDQ� 6RFLHW\� RI� +HSDWRORJ\� �-6+�� KDV�

UHYLVHG� *XLGHOLQHV HYHU\� �� \HDUV� E\� XSGDWLQJ WKH� FOLQLFDO� HYLGHQFH� IRU� HDFK� WUHDWPHQW�� ZLWK� WKH

VHFRQG�DQG�WKLUG�HGLWLRQV SXEOLVKHG LQ������DQG�������UHVSHFWLYHO\��7KH�*XLGHOLQHV�ZHUH�GHYHORSHG�

DFFRUGLQJ�WR�WKH�SULQFLSOHV�RI�HYLGHQFH�EDVHG�PHGLFLQH��(%0���DQG�WRGD\�WKH\ DUH�ZLGHO\�XVHG�IRU�

WKH�WUHDWPHQW�RI�OLYHU�FDQFHU�LQ�-DSDQ��:LWK�WKH�SDVVLQJ�RI���PRUH�\HDUV��WKH�WLPH�KDV�FRPH�WR�SXEOLVK�

WKH�IRXUWK�HGLWLRQ�������YHUVLRQ� VXSSRUWHG�E\�WKH�ODWHVW�FOLQLFDO�HYLGHQFH�

7KLV ����� YHUVLRQ LQWURGXFHV� HYLGHQFH� DQG� FRQVHQVXV�EDVHG� VWDQGDUGV� RI� FDUH UHODWHG� WR� WKH�

GLDJQRVLV� DQG� WUHDWPHQW� RI� KHSDWRFHOOXODU� FDUFLQRPD� �+&&�� LQ� -DSDQ DQG LV LQWHQGHG� IRU� XVH� E\�

KHSDWRORJLVWV� LQYROYHG LQ�PDQDJLQJ SDWLHQWV�ZLWK OLYHU� FDQFHU� �HVSHFLDOO\ +&&�� DQG� E\ VSHFLDOLVW�

SK\VLFLDQV�LQ�RWKHU�ILHOGV��7KLV�ODWHVW UHYLVLRQ�RI�WKH�*XLGHOLQHV�EHJDQ�LQ�2FWREHU������LQ�DFFRUGDQFH�

ZLWK WKH UHYLVLRQ�SROLF\� VHW� RXW� E\� WKH�5HYLVLRQ�&RPPLWWHH� HVWDEOLVKHG�E\ WKH -6+�3ODQQLQJ� DQG�

3XEOLF� 5HODWLRQV� &RPPLWWHH�� 7KH� 5HYLVLRQ� &RPPLWWHH FRPSULVHV� PRVWO\� -6+ PHPEHUV�� ZKR� DUH�

H[SHUWV�LQ�WKH�ILHOG�RI�OLYHU�FDQFHU�WUHDWPHQW�DQG�LQFOXGH���VXUJHRQV����KHSDWRORJLVWV����UDGLRORJLVWV��

DQG� �� FOLQLFDO� VWDWLVWLFLDQ� ,Q� DGGLWLRQ�� ��� H[SHUW� DGYLVRUV� ZHUH HQOLVWHG WR� DVVLVW� WKH� FRPPLWWHH�

PHPEHUV� DQG����ZRUNLQJ�FROODERUDWRUV�ZHUH HQJDJHG�WR VKDUH�WKH�ZRUNORDG�

$V�LQ�WKH�ILUVW��VHFRQG��DQG�WKLUG�HGLWLRQV��WKH�IRXUWK�HGLWLRQ DGKHUHV�WR WKH�IXQGDPHQWDO�SULQFLSOHV�RI�

(%0��,W�DOVR LQFRUSRUDWHV�LQ�SDUW�WKH�*UDGLQJ�RI�5HFRPPHQGDWLRQV�$VVHVVPHQW��'HYHORSPHQW�DQG�

(YDOXDWLRQ� �*5$'(�� V\VWHP� IRU� UDWLQJ� FOLQLFDO� JXLGHOLQHV LQ� RUGHU� WR� EULGJH� WKH� JDS� EHWZHHQ�

HYLGHQFH�DQG�FRQVHQVXV�DQG�WR�IRUPXODWH UHFRPPHQGDWLRQV�LQ�D�WKHRUHWLFDO�DQG�V\VWHPDWLF�PDQQHU��

$FDGHPLF� DUWLFOHV SXEOLVKHG� EHIRUH� -XQH� ����� �LQFOXGLQJ� (SXE DUWLFOHV�� ZHUH� V\VWHPDWLFDOO\�

VFUHHQHG�XVLQJ� WKH�RQOLQH�GDWDEDVH� VHDUFK� HQJLQHV�3XE0HG�DQG 0('/,1(�� DQG� D� WRWDO� RI� �������

DUWLFOHV ZHUH� H[WUDFWHG� 7KH� QXPEHU� RI� DUWLFOHV� ZDV� UHGXFHG� WR� ������ DIWHU� WKH� ILUVW HOLPLQDWLRQ�

SURFHVV DQG�IXUWKHU�UHGXFHG�WR�����DIWHU�HYLGHQFH�OHYHOV DQG�WKH�TXDOLW\�RI�FRQWHQW ZHUH�HYDOXDWHG��

7KH� *XLGHOLQHV� DUH� EDVHG� RQ� WKHVH ���� DUWLFOHV DQG�� RQ� DQ� H[FHSWLRQDO� EDVLV� FHUWDLQ DUWLFOHV

SXEOLVKHG�DIWHU�-XO\������UHSRUWLQJ HYLGHQFH�WKDW LV�FRQVLGHUHG�LPSRUWDQW DQG�OLNHO\ WR�KDYH�D�PDMRU

LPSDFW�RQ�GDLO\�FOLQLFDO�SUDFWLFH�

$OO�YHUVLRQV�RI� WKH�FOLQLFDO�SUDFWLFH�JXLGHOLQHV WR�GDWH�ZHUH�FUHDWHG ZLWK�D WUHDWPHQW�DOJRULWKP�

EDVHG� VWULFWO\� RQ� VFLHQWLILF� HYLGHQFH DW� LWV� FRUH� DQG�ZLWK� DQ� HPSKDVLV� RQ� VLPSOLFLW\� DQG� XVDELOLW\��

+RZHYHU�� WKH�H[LVWHQFH�RI�D�VHFRQG�-6+ WUHDWPHQW�DOJRULWKP�IRU�+&&�KDV�FUHDWHG�VRPH�FRQIXVLRQ

DQG� KDV� HYHQ� DWWUDFWHG� FULWLFLVP� RYHUVHDV� %DFN� LQ� ������ WKH� -6+ SXEOLVKHG� D FRQVHQVXV�EDVHG�

WUHDWPHQW�DOJRULWKP�IRU�+&&��ZKLFK�PRUH�FORVHO\� UHIOHFWHG DFWXDO�KHSDWRORJ\ WUHDWPHQW VWUDWHJLHV��
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DQG UHYLVLRQV ZHUH SXEOLVKHG� LQ� ����� DQG� ������ 7KH� WUHDWPHQW� DOJRULWKP� LQ� WKH� ODWHVW� �����

&RQVHQVXV�%DVHG�&OLQLFDO�3UDFWLFH�0DQXDO�IRU�+HSDWRFHOOXODU�&DUFLQRPD��WKLUG�HGLWLRQ��ZDV�WR�VHUYH�

DV� WKH� VR�FDOOHG� ³HYLGHQFH�EDVHG� WUHDWPHQW� DOJRULWKP´� RI� WKH SUHVHQW ���� &OLQLFDO� 3UDFWLFH�

*XLGHOLQHV� IRU�/LYHU�&DQFHU��7R�DGGUHVV� WKH�FRQWURYHUV\�RYHU�KDYLQJ� WZR� WUHDWPHQW�DOJRULWKPV�IRU�

+&&��WKH�-6+ 3ODQQLQJ 3XEOLF�5HODWLRQV�&RPPLWWHH�WDVNHG�WKH�5HYLVLRQ�&RPPLWWHH�ZLWK�UHVROYLQJ�

WKH�GRXEOH�VWDQGDUG LQ�WKLV �����UHYLVLRQ�RI�WKH�HYLGHQFH�EDVHG�JXLGHOLQHV��7KLV�OHG�WR�WKH�FUHDWLRQ�RI�

D�QHZ WUHDWPHQW�DOJRULWKP WKDW�LV�EDVHG�RQ�ERWK�HYLGHQFH�DQG�FRQVHQVXV LQ�WKLV�IRXUWK�HGLWRQ�RI�WKH�

*XLGHOLQHV�

7KH�5HYLVLRQ�&RPPLWWHH PHW ��WLPHV�EHIRUH�-XO\���������WR�GLVFXVV DQG�GHFLGH� WKH�VWUHQJWK�RI�

UHFRPPHQGDWLRQV IRU LQGLYLGXDO�&OLQLFDO�4XHVWLRQV� DQG�WKH�ILUVW�GUDIW�RI� WKH�*XLGHOLQHV�ZDV�PDGH�

DYDLODEOH�WR�WKH�SXEOLF�RQ�WKH�RIILFLDO�-6+�ZHEVLWH�XQWLO�-XO\��� WR�DOORZ�IRU�FRPPHQWV��$W�WKH�VDPH�

WLPH�� D� SXEOLF� KHDULQJ�ZDV�KHOG� DW� WKH���UG�$QQXDO�0HHWLQJ�RI� WKH�/LYHU�&DQFHU�6WXG\�*URXS�RI�

-DSDQ�LQ�7RN\R��&RPPHQWV�IURP�-6+�PHPEHUV�DQG�FRPPHQWV�IURP�WKH�SXEOLF�KHDULQJ�ZHUH�XVHG�WR�

UHYLVH�WKH�ILUVW�GUDIW��DQG�WKH�ILQDO�YHUVLRQ ZDV�WKHQ HYDOXDWHG�E\�WKH�([WHUQDO�5HYLHZ�3DQHO EHIRUH�

EHLQJ�SXEOLVKHG DV�WKH������YHUVLRQ��:H�SODQ�WR�KDYH�WKH�*XLGHOLQHV� WUDQVODWHG�LQWR�(QJOLVK�LQ�WKH�

QHDU�IXWXUH� DQG LQ�D�FRXSOH�RI�\HDUV�ZH�ZLOO�VWDUW WKH�UHYLVLRQ�SURFHVV��LQFOXGLQJ�FROODWLQJ�HYLGHQFH�

SXEOLVKHG�DIWHU�-XO\�������LQ�WKH�SUHSDUDWLRQ�IRU�WKH�ILIWK�HGLWLRQ�

$V�LQ�WKH�VHFRQG�DQG�WKLUG�UHYLVLRQV��WKH�ODWHVW UHYLVLRQ�ZDV�IXQGHG HQWLUHO\�E\�WKH�-6+� GHVSLWH�

WKH OLPLWHG EXGJHW DYDLODEOH��:H VLQFHUHO\�WKDQN�WKH�5HYLVLRQ�&RPPLWWHH�PHPEHUV��H[SHUW�DGYLVRUV��

DQG�ZRUNLQJ�FROODERUDWRUV�IRU�YROXQWHHULQJ�WR�WDNH�WLPH IURP WKHLU�DOUHDG\�EXV\�FOLQLFDO�VFKHGXOHV WR�

FRPSOHWH�WKLV�ODWHVW�LQ�GHSWK UHYLVLRQ�SURFHVV� :H�DUH�H[WUHPHO\�JUDWHIXO WR�WKH�'LUHFWRUV��HVSHFLDOO\�

'U��.D]XKLNR�.RLNH��'LUHFWRU�*HQHUDO�RI�WKH�-6+��DQG�'U��6DWRVKL�0RFKLGD��&KDLU�RI�WKH�3ODQQLQJ�

DQG�3XEOLF�5HODWLRQV�&RPPLWWHH��DV�ZHOO�DV WKH�IRUPHU�6HFUHWDU\�*HQHUDO��SUHVHQWO\�$GYLVRU��+DUXNL�

+DNRPRUL�DQG�WKH�FXUUHQW�6HFUHWDU\�*HQHUDO�7DNDKDUX�0LNDPL IRU�WKHLU�FRQVLGHUDEOH�XQGHUVWDQGLQJ�

RI�DQG�FRRSHUDWLRQ�ZLWK�WKH�UHYLVLRQ�SURFHVV� :H�DOVR�WKDQN�0V� 0LVDNR�.DML��0V��<XND�<RQHWDQL��

DQG�0V��0DULNR�,WVXPL RI WKH�(%0�&HQWHU�DW�WKH�,QWHUQDWLRQDO�0HGLFDO�,QIRUPDWLRQ�&HQWHU��*HQHUDO�

,QFRUSRUDWHG�)RXQGDWLRQ� IRU�WKHLU�HIIRUWV LQ�WKH�OLWHUDWXUH�VHDUFK�DQG�RWKHU WDVNV��0V��0D\XPL�,WR��D�

VHFUHWDU\� LQ� WKH� 'HSDUWPHQW� RI� +HSDWR�%LOLDU\�3DQFUHDWLF� 6XUJHU\� 'LYLVLRQ�� 8QLYHUVLW\� RI� 7RN\R�

*UDGXDWH�6FKRRO�RI�0HGLFLQH�� IRU�FROODWLQJ DQG�VWRULQJ� UHIHUHQFHV��DQG�0U� .D]X\D�6XQRXFKL� 0U��

7DNDVKL� 0RUL�� DQG� 0V�� 0DPLNR� <RVKLGD� RI� .DQHKDUD� &R��� /WG�� IRU� WKHLU� VXSSRUW� LQ� HGLWLQJ DQG�

UHYLVLQJ WKH�*XLGHOLQHV�

2FWREHU�����

1RULKLUR�.RNXGR
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&KDLU�� 5HYLVLRQ� &RPPLWWHH� IRU� WKH� ����� &OLQLFDO� 3UDFWLFH� *XLGHOLQHV� IRU� /LYHU� &DQFHU �)RXUWK�

(GLWLRQ�

3UHVLGHQW��1DWLRQDO�&HQWHU�IRU�*OREDO�+HDOWK�DQG�0HGLFLQH

.L\RVKL�+DVHJDZD

9LFH�&KDLU��5HYLVLRQ�&RPPLWWHH�IRU�WKH������&OLQLFDO�3UDFWLFH�*XLGHOLQHV�IRU�/LYHU�&DQFHU �)RXUWK�

HGLWLRQ�

$VVRFLDWH� 3URIHVVRU�� +HSDWR�%LOLDU\�3DQFUHDWLF� 6XUJHU\� 'LYLVLRQ DQG� $UWLILFLDO� 2UJDQ� DQG�

7UDQVSODQWDWLRQ�'LYLVLRQ��'HSDUWPHQW�RI�6XUJHU\��*UDGXDWH�6FKRRO�RI�0HGLFLQH��7KH�8QLYHUVLW\�RI�

7RN\R
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ڦڦ 3UHIDFH�WR�WKH������9HUVLRQڦڦ�

7KH� ILUVW� HGLWLRQ� RI� WKH�&OLQLFDO� 3UDFWLFH�*XLGHOLQHV� IRU�+HSDWRFHOOXODU�&DUFLQRPD� ������ YHUVLRQ�

ZDV�FUHDWHG�ZLWK�WKH�DVVLVWDQFH�RI�WKH�FOLQLFDO�JXLGHOLQH�DVVLVWDQFH�SURJUDP�RI�WKH�0LQLVWU\�RI�+HDOWK��

/DERXU�DQG�:HOIDUH��7KH� UHYLHZV�ZHUH� IDYRUDEOH� IRU� -DSDQ¶V� ILUVW� HYLGHQFH�EDVHG�FOLQLFDO�SUDFWLFH�

JXLGHOLQHV��DQG�WKH�JXLGHOLQHV�ZHUH�DGRSWHG�EURDGO\�IRU�WKH�WUHDWPHQW�RI�OLYHU�FDQFHU�

7KHVH�JXLGHOLQHV�ZHUH�UHYLVHG�E\�WKH�-DSDQ�6RFLHW\�RI�+HSDWRORJ\��-6+���OHDGLQJ�WR�WKH�SXEOLFDWLRQ�

RI�WKH�VHFRQG�HGLWLRQ�������YHUVLRQ��DQG�WKH�HYHU�LQFUHDVLQJ�XVH�RI�WKHVH�JXLGHOLQHV�

&OLQLFDO� SUDFWLFH� JXLGHOLQHV� WKDW� DUH� FUHDWHG� XVLQJ� HYLGHQFH�EDVHG� PHGLFLQH� �(%0� JHQHUDOO\�

QHHG�WR�EH�UHYLVHG�HYHU\���WR���\HDUV�WR�DFFRPPRGDWH�QHZ�HYLGHQFH��5HYLVLRQV�IRU�WKH�WKLUG�HGLWLRQ�

������YHUVLRQ� ZHUH� LQLWLDWHG�E\� WKH� -6+ LQ�6HSWHPEHU�������7KH�5HYLVLRQ�&RPPLWWHH FRPSULVHV�

PRVWO\� -6+ PHPEHUV�� ZKR� DUH� H[SHUWV� LQ� WKH� ILHOG� RI� OLYHU� FDQFHU� WUHDWPHQW� DQG� LQFOXGH� VHYHQ�

VXUJHRQV��ILYH�KHSDWRORJLVWV��IRXU�UDGLRORJLVWV��RQH�FOLQLFDO�VWDWLVWLFLDQ��DQG�RQH�PHGLFDO�HFRQRPLVW��

%HFDXVH�WKH�ZRUNORDG�KDV�LQFUHDVHG�FRPSDUHG�ZLWK�WKDW�GXULQJ�SUHSDUDWLRQ�RI� WKH�ILUVW�DQG�VHFRQG�

HGLWLRQV��ZH�KDYH�IXUWKHU�UHFUXLWHG�WKH�DVVLVWDQFH�RI����H[SHUW�DGYLVRUV��DQG�WKH�DFWXDO�ZRUN�KDV�EHHQ�

DOORFDWHG�DPRQJVW����ZRUNLQJ�FROODERUDWRUV�

7KH� WRSLFV� RI� LQYHVWLJDWLRQ� LQFOXGH� WKH� SUHYHQWLRQ� RI� KHSDWRFHOOXODU� FDUFLQRPD�� GLDJQRVLV� DQG�

VXUYHLOODQFH�� VXUJHU\�� SHUFXWDQHRXV� DEODWLRQ�� WUDQVFDWKHWHU� DUWHULDO� FKHPRHPEROL]DWLRQ� �7$&(���

FKHPRWKHUDS\��DQG�UDGLDWLRQ�WKHUDS\��1HZ�FKDSWHUV�KDYH�EHHQ�DGGHG�IRU�SRVW�WUHDWPHQW�VXUYHLOODQFH��

SUHYHQWLRQ�RI�UHFXUUHQFH��DQG�WUHDWPHQW�RI�UHFXUUHQW�FDQFHU��7KH����&OLQLFDO�4XHVWLRQV��&4V� RI�WKH�

VHFRQG�HGLWLRQ�ZHUH�UH�H[DPLQHG��DQG�TXHVWLRQV�KDYH�EHHQ�UHPRYHG��LQWHJUDWHG��RU�QHZO\�LQWURGXFHG��

UHVXOWLQJ� LQ����&4V� LQ� WKH� WKLUG�HGLWLRQ��6HYHQWHHQ�&4V�UHPDLQ�XQFKDQJHG�����KDYH�EHHQ�UHYLVHG��

DQG� ��� DUH� QHZO\� LQFOXGHG�� (DFK� UHYLVLRQ� FRPPLWWHH� PHPEHU�� H[SHUW� DGYLVRU�� DQG� ZRUNLQJ�

FROODERUDWRU�ZDV�DVVLJQHG�WR�ZRUN�DFFRUGLQJ�WR�KLV�KHU�VSHFLDOW\�

,Q�SULQFLSOH��WKH�JXLGHOLQHV�KDYH�EHHQ�FUHDWHG�ZLWK�UHVSHFW�WR�(%0�PHWKRGRORJ\��VLPLODU�WR�WKRVH�

LQ� WKH� ILUVW� DQG� VHFRQG� HGLWLRQV�� 7KH� SHUVRQDO� RSLQLRQV� RI� H[SHUWV� ZHUH� HOLPLQDWHG� DV� PXFK� DV�

SRVVLEOH��DQG�HIIRUWV�ZHUH�PDGH�WR�DFKLHYH�HYLGHQFH�EDVHG�FRQVHQVXV��/LWHUDWXUH�VHDUFKHV��ZKLFK�DUH�

WKH�EDVLV�IRU�HYLGHQFH�FROOHFWLRQ��ZHUH�FHQWHUHG�DURXQG�WKH�0('/,1(�DQG�3XE0HG�GDWDEDVHV�

)RU�WKH�VHFRQG�HGLWLRQ��GDWDEDVHV�ZHUH�VHDUFKHG�XS�WR�-XQH�������DQG�IRU�WKLV�HGLWLRQ��WKH�UDQJH�

RI�VHDUFKHV�KDV�EHHQ�H[WHQGHG�WR�'HFHPEHU������LQ�RUGHU�WR�LQFOXGH�PRUH�HYLGHQFH��,Q�UHFHQW�\HDUV��

WKH� RQOLQH� UHOHDVH� RI� UHSRUWV� KDV� QHDUO\� DOZD\V� SUHFHGHG� SXEOLFDWLRQ�� WKHUHIRUH�� ZH� DOVR� LQFOXGHG�

DUWLFOHV�SXEOLVKHG�HOHFWURQLFDOO\�>(SXE �VLF�@�XS�XQWLO�'HFHPEHU�������$�WRWDO�RI�������DUWLFOHV�ZHUH�

REWDLQHG�LQ�VHDUFK�UHVXOWV�DQG�ZHUH�QDUURZHG�GRZQ�WR�������GXULQJ�WKH�SULPDU\�VHOHFWLRQ�SURFHVV�

2QFH�WKH�OHYHO�RI�HYLGHQFH�DQG�FRQWHQW�ZHUH�HYDOXDWHG������DUWLFOHV�ZHUH�DFFHSWHG��2I�WKHVH������

ZHUH� DOVR� LQFOXGHG� LQ� WKH� ILUVW� DQG� VHFRQG� HGLWLRQV�� WKHUHIRUH�� ���� QHZ� DUWLFOHV� KDYH� EHHQ�
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LQFRUSRUDWHG� LQWR� WKH� WKLUG� HGLWLRQ�� 7KHUHIRUH�� WKH� V\VWHPL]DWLRQ� DQG� UHSURGXFLELOLW\� RI� WKH� VHDUFK�

UHVXOWV� DUH� QRZ� JXDUDQWHHG� IRU� WKH� WKLUG� HGLWLRQ� DV� ZHOO�� DQG� WKH� VHDUFK� TXHULHV� KDYH� DOVR� EHHQ�

SXEOLVKHG�

'LDJQRVWLF��VXUYHLOODQFH��DQG�WUHDWPHQW�DOJRULWKPV�RFFXS\�D�PDMRU�SRUWLRQ�RI�WKH�JXLGHOLQHV��DQG�

VXUYH\�VWXGLHV�FRQGXFWHG�IRU�UHYLVLRQ�SXUSRVHV�KDYH�FOHDUO\�VKRZQ�WKDW�WKH\�DUH�XVHG�PRVW�RIWHQ�LQ�

DFWXDO�FDUH��'XULQJ�WKH�UHYLVLRQ�SURFHVV��IHHGEDFN�RQ�UHYLVLRQV�DFFXPXODWHG�VLQFH�WKH�UHOHDVH�RI�WKH�

VHFRQG� HGLWLRQ� ZHUH� FRQVLGHUHG�� QHZ� HYLGHQFH� ZDV� LQFRUSRUDWHG� LQWR� DFWLYH� GLVFXVVLRQV�� DQG� WKH�

IRFXV�ZDV�SULPDULO\�RQ�WKH�PDLQWHQDQFH�RI�VLPSOLFLW\�DQG�HDVH�RI�XVH�

$� WRWDO� RI� HLJKW� UHYLVLRQ� FRPPLWWHH� PHHWLQJV� ZHUH� KHOG� XQWLO� $SULO� ������ DQG� D� GUDIW� ZDV

FRPSOHWHG� WKDW� VDPH�PRQWK��7KH�FRQWHQWV�ZHUH� UHOHDVHG�RQ� WKH� -6+ ZHEVLWH� IURP�0D\� WR� -XQH� WR�

JHQHUDWH�SXEOLF�FRPPHQWV��ZKLFK�ZHUH�XVHG�WR�PDNH�DQ\�FRUUHFWLRQV��

$�SXEOLF�KHDULQJ�ZDV�KHOG�FRQFXUUHQWO\�GXULQJ�WKH���WK�$QQXDO�0HHWLQJ�RI�WKH�-6+ �KHOG�LQ�7RN\R���

DQG�WKH�FRQWHQW�ZDV�ILQDOL]HG�DIWHU�VRPH�GHEDWH��7KHUH�DUH�SODQV�WR�SURYLGH�LQGHSHQGHQW�DVVHVVPHQWV�

E\�DQ�H[WHUQDO�HYDOXDWLRQ�FRPPLWWHH��5HYLVLRQV�IRU� WKH� IRXUWK�HGLWLRQ�ZLOO�DOVR�EHJLQ�ZLWKLQ�� ± ��

\HDUV��DQG�HYLGHQFH�IURP�-DQXDU\������RQZDUGV�ZLOO�EH�LQFRUSRUDWHG�LQ�WKDW�HGLWLRQ�

$V�LQ�WKH�SUHYLRXV�UHYLVLRQ��WKHVH�UHYLVHG�JXLGHOLQHV�ZHUH�IXQGHG�IURP�WKH�OLPLWHG�EXGJHW�RI�WKH�

-6+��:H�RIIHU� RXU� KHDUWIHOW� DSSUHFLDWLRQ� WR� WKH� UHYLVLRQ� FRPPLWWHH�PHPEHUV�� H[SHUW� DGYLVRUV�� DQG�

ZRUNLQJ� FROODERUDWRUV�ZKR�ZRUNHG�ZLWKRXW� SD\� DQG�ZHUH� DEOH� WR� FRPSOHWH� WKLV�PRQXPHQWDO� WDVN�

ZKLOH� EXVLO\� WUHDWLQJ� WKHLU� UHJXODU� SDWLHQWV��:H� DUH� SDUWLFXODUO\� WKDQNIXO� IRU� WKH� JXLGDQFH� RI� RXU�

VSHFLDO�PHPEHUV��'U��6KLJHNL�$ULL��'U��0DVDWRVKL�2ND]DNL�� DQG�'U��0DVDWRVKL�0DNXXFKL��:H�DOVR�

RIIHU�RXU�GHHSHVW�JUDWLWXGH�WR�'U��.D]XKLNR�.RLNH��'LUHFWRU�*HQHUDO�RI�WKH�-6+��DV�ZHOO�DV�WKH�RWKHU�

'LUHFWRUV�DQG� WKH�6HFUHWDU\�*HQHUDO�+DUXNL�+DNRPRUL� IRU� WKHLU� FRQVLGHUDEOH�XQGHUVWDQGLQJ�RI�DQG�

FRRSHUDWLRQ� ZLWK� WKH� UHYLVLRQ� RI� WKHVH� JXLGHOLQHV�� )LQDOO\�� ZH� WKDQN� WKH� (%0� &HQWHU� DW� 7KH�

,QWHUQDWLRQDO� 0HGLFDO� ,QIRUPDWLRQ� &HQWHU� �*HQHUDO� ,QFRUSRUDWHG� )RXQGDWLRQ� DQG� 0U�� 6DWRVKL�

:DWDQDEH�� 0V�� .\RNR� 6XJLPRWR�� 0V�� 0D\XPL� 0RUL]DQH�� 0U�� 7DNDVKL� 0RUL�� DQG� 0V�� 0DPLNR�

<RVKLGD�RI�.DQHKDUD�&R�� /WG��IRU�WKHLU�VXSSRUW�

6HSWHPEHU�����

1RULKLUR�.RNXGR��DQG�.L\RVKL�+DVHJDZD

+HSDWR�%LOLDU\�3DQFUHDWLF�6XUJHU\�'LYLVLRQ�$UWLILFLDO�2UJDQ�DQG�7UDQVSODQWDWLRQ�'LYLVLRQ�

'HSDUWPHQW�RI�6XUJHU\��*UDGXDWH�6FKRRO�RI�0HGLFLQH��8QLYHUVLW\�RI�7RN\R



��

ڦڦ 3UHIDFH�WR�WKH������9HUVLRQڦڦ�

$V� SDUW� RI� WKH� )<����±����� VXSSRUW� SURJUDP� IRU� GHYHORSLQJ� FOLQLFDO� SUDFWLFH� JXLGHOLQHV�� WKH�

0LQLVWU\� RI� +HDOWK�� /DERXU� DQG� :HOIDUH� �0+/:�� RUJDQL]HG D� UHVHDUFK� JURXS� �*URXS� /HDGHU��

0DVDWRVKL� 0DNXXFKL�� WKDW� GHYHORSHG� WKH� ILUVW� HGLWLRQ� WKH� &OLQLFDO� 3UDFWLFH� *XLGHOLQHV� IRU�

+HSDWRFHOOXODU�&DUFLQRPD� �+&&�� LQ -XQH�������$IWHU�EHLQJ�PDGH�SXEOLFO\� DYDLODEOH�E\ WKH�/LYHU�

&DQFHU�6WXG\�*URXS�RI�-DSDQ��WKH�*XLGHOLQHV�ZHUH�SXEOLVKHG�LQ�)HEUXDU\ ���� DV�WKH�ILUVW�-DSDQHVH�

HYLGHQFH�EDVHG� FOLQLFDO� SUDFWLFH� JXLGHOLQHV�� 7KH\ DUH� QRZ�ZLGHO\� XVHG� IRU� WKH� WUHDWPHQW� RI� OLYHU�

FDQFHU�

,Q� SULQFLSOH�� FOLQLFDO� SUDFWLFH� JXLGHOLQHV� FRPSLOHG� ZLWK� DQ� HYLGHQFH�EDVHG� PHGLFLQH �(%0��

DSSURDFK� VKRXOG EH� UHYLVHG�HYHU\�����\HDUV� WR�NHHS� WKH HYLGHQFH XS� WR�GDWH�� ,Q� OLQH�ZLWK� WKLV�� WKH�

-DSDQ� 6RFLHW\� RI� +HSDWRORJ\� �-6+�� VWDUWHGD� SURMHFW� WR� UHYLVH WKH� RULJLQDO� ����� YHUVLRQ� RI� WKH�

*XLGHOLQHV�LQ�1RYHPEHU�������7KH�5HYLVLRQ�&RPPLWWHH�FRPSULVHG PRVWO\�-6+�PHPEHUV� ZKR�DUH�

H[SHUWV�LQ�WKH�ILHOG�RI�OLYHU�FDQFHU�WUHDWPHQW�DQG�LQFOXGHG ��VXUJHRQV����KHSDWRORJLVWV����UDGLRORJLVWV��

DQG���FOLQLFDO�VWDWLVWLFLDQ��(OHYHQ�RI�WKHVH ���-6+�PHPEHUV�KDYH VHUYHG DV�FRPPLWWHH PHPEHUV�VLQFH�

WKH�ILUVW�HGLWLRQ��)RU�WKH�FXUUHQW�HGLWLRQ� ZH�DOVR�LQFOXGHG���QHZ�FRPPLWWHH�PHPEHUV��D QXUVH�DQG�D

UDGLRORJLVW��:H�DOVR�UHTXHVWHG�FRRSHUDWLRQ�IURP���H[SHUW�DGYLVRUV�WR�FRPSOHWH�FHUWDLQ�WDVNV��

7KH� WRSLFV� ZH� LQYHVWLJDWHG ZHUH� WKH� SUHYHQWLRQ RI� +&&�� GLDJQRVLV� DQG� VXUYHLOODQFH�� VXUJHU\��

FKHPRWKHUDS\��WUDQVFDWKHWHU�DUWHULDO�HPEROL]DWLRQ��DQG�SHUFXWDQHRXV�DEODWLRQ��ZLWK�D�QHZ�FKDSWHU�RQ�

UDGLDWLRQ�WKHUDS\ LQFOXGHG�LQ�WKLV�HGLWLRQ��7KH����5HVHDUFK�4XHVWLRQV��54V��LQ�WKH�ILUVW�HGLWLRQ�ZHUH�

UH�H[DPLQHG�� DQG� TXHVWLRQV� KDYH� EHHQ� UHPRYHG�� LQWHJUDWHG�� RU� QHZO\� LQWURGXFHG�� UHVXOWLQJ� LQ� ���

&OLQLFDO�4XHVWLRQV��&4V��LQ�WKLV VHFRQG�HGLWLRQ��7ZR�&4V�UHPDLQ�XQFKDQJHG�����KDYH�EHHQ�UHYLVHG��

DQG���DUH�QHZO\�LQFOXGHG��5HYLVLRQ�&RPPLWWHH�PHPEHUV DQG�H[SHUW�DGYLVRUV ZHUH�DVVLJQHG�WR�ZRUN�

DFFRUGLQJ�WR�WKHLU VSHFLDOW\��0HGLFDO�VSHFLDOW\�PHPEHUV�ZHUH�DVNHG�WR�REVHUYH�DOO�UHYLHZ�SURFHVVHV�

DQG�FRPPHQW�RQ�WKH�SURFHVVHV�IURP�WKHLU�SRLQW�RI�YLHZ�

$V� LQ� WKH� ILUVW� HGLWLRQ�� WKH� *XLGHOLQHV FRPSO\ ZLWK� WKH� IXQGDPHQWDO� SULQFLSOHV� RI� (%0��

HOLPLQDWLQJ� WKH� SHUVRQDO� RSLQLRQV� RI� VSHFLDOLVWV� DQG� DFKLHYLQJ HYLGHQFH�EDVHG� FRQVHQVXV� DV� IDU� DV�

SRVVLEOH��$OVR��DV�LQ�WKH�ILUVW�HGLWLRQ��DUWLFOHV�ZHUH�SULPDULO\�H[WUDFWHG�XVLQJ�WKH�0('/,1(�GDWDEDVH��

DQG� LW� LV� WKHVH� DUWLFOHV� WKDW� SURYLGH WKH IRXQGDWLRQ� IRU� HYLGHQFH FROOHFWLRQ�� 7R� FROOHFW� WKH� ODWHVW�

HYLGHQFH��WKH�\HDU�RI�SXEOLFDWLRQ�ZDV�H[WHQGHG�IURP�1RYHPEHU������LQ�WKH�ILUVW�HGLWLRQ�WR�-XQH������

LQ� WKLV� HGLWLRQ��+RZHYHU�� WR� DGGUHVV� WKH�QHZO\� LQFOXGHG�&4V�� DUWLFOHV� SXEOLVKHG�EHIRUH������ZHUH�

DOVR�VHDUFKHG� ,Q�WKH�ILUVW�HGLWLRQ��VHDUFK�TXHULHV�FUHDWHG�IRU�LQGLYLGXDO�JXLGHOLQH�VHFWLRQV ZHUH�XVHG�

LQ� WKH� ILUVW� VFUHHQLQJ DQG 54V� ZHUH� FRPSOLHG� LQ WKH� VHFRQG� VFUHHQLQJ�� +RZHYHU�� LQ� WKH� FXUUHQW�

HGLWLRQ��DOO�&4V�ZHUH�GHYHORSHG�ILUVW� EHIRUH�FRQGXFWLQJ�WKH OLWHUDWXUH�VHDUFK�IRU�HDFK�&4��$�WRWDO�RI�

������ DUWLFOHV� ZHUH� H[WUDFWHG�� 7KLV ZDV� UHGXFHG� WR� ���� DIWHU� WKH� ILUVW� VFUHHQLQJ� SURFHVV DQG�ZDV�



��

HYHQWXDOO\�QDUURZHG�GRZQ�WR�����DIWHU�H[DPLQLQJ�OHYHOV RI�HYLGHQFH�DQG�WKH�TXDOLW\�RI�FRQWHQW��2I�

WKHVH ����DUWLFOHV������DUH DOUHDG\�FRYHUHG� LQ� WKH� ILUVW� HGLWLRQ�DQG�����DUH QHZO\� LQFOXGHG��ZKLFK�

GHPRQVWUDWHV WKH� V\VWHPDWLFLW\� DQG� UHSURGXFLELOLW\� RI WKH OLWHUDWXUH� VHDUFK� EHWZHHQ� WKH� ILUVW� DQG�

VHFRQG�HGLWLRQV��GHVSLWH�WKH�GLIIHUHQW�VHDUFK�PHWKRGV�XVHG� )RU�WKLV�UHDVRQ��DQ\�HYLGHQFH�UHSRUWHG�LQ�

DUWLFOHV� SXEOLVKHG� DIWHU -XO\� �����ZDV� LQFOXGHG RQO\� DV� DGGLWLRQDO� LQIRUPDWLRQ� LQ� WKH�([SODQDWLRQ�

VHFWLRQ� DQG� QRW� LQ� WKH� 5HFRPPHQGDWLRQV VHFWLRQ�� QR� PDWWHU� KRZ� LPSRUWDQW� WKH� HYLGHQFH� ZDV

FRQVLGHUHG�WR�EH�

'LDJQRVWLF� �VXUYHLOODQFH��DQG� WUHDWPHQW�DOJRULWKPV�DUH� DW� WKH�KHDUW RI� WKH�*XLGHOLQHV��7KH\�DUH�

DOVR� WKH� PRVW� XVHIXO SDUW� RI� WKH� *XLGHOLQHV� DFFRUGLQJ� WR� TXHVWLRQQDLUH� GDWD� :H� UHYLVHG� WKH�

*XLGHOLQHV�ZLWK�DQ�HPSKDVLV RQ�VLPSOLFLW\�DQG�XVDELOLW\��ZKLOH�WDNLQJ�LQWR�DFFRXQW YDULRXV�RSLQLRQV�

H[SUHVVHG� DW� FRQIHUHQFHV� DIWHU� WKH� ILUVW� HGLWLRQ� ZDV� SXEOLVKHG�� LQFRUSRUDWLQJ� QHZ� HYLGHQFH�� DQG�

DFWLYHO\�HQFRXUDJLQJ GLVFXVVLRQV�

(LJKW�UHYLVLRQ�FRPPLWWHH�PHHWLQJV�LQ�WRWDO�ZHUH�KHOG�EHIRUH�0DUFK�������DQG�WKH�ILUVW�GUDIW�ZDV�

SURGXFHG LQ�$SULO� &RPPHQWV�WR�LPSURYH�WKH�GUDIW�ZHUH�UHFHLYHG�IURP�-6+�PHPEHUV��ZKR�UHYLHZHG�

LW RQOLQH� LQ�0D\� DQG� -XQH�� DQG� VXEVHTXHQWO\� IURP� WKH� SXEOLF� 7KH� FRQWHQW� RI� WKH�*XLGHOLQHV�ZDV�

ILQDOL]HG� DIWHU� H[WHQVLYH� GLVFXVVLRQ DW� WKH� ��WK $QQXDO� 0HHWLQJ� RI� WKH� -6+� KHOG� LQ� .REH�� 7KH�

*XLGHOLQHV� DUH� FXUUHQWO\�EHLQJ� WUDQVODWHG� LQWR�(QJOLVK�� DQG� WKH�(QJOLVK�YHUVLRQ� LV� VFKHGXOHG� WR�EH�

SXEOLVKHG� LQ� +HSDWRORJ\� 5HVHDUFK�� WKH� RIILFLDO� MRXUQDO� RI� WKH� -6+�� LQ� HDUO\� ������ 7KH� UHYLVHG�

*XLGHOLQHV� DUH� DOVR� FXUUHQWO\� EHLQJ� DVVHVVHG� E\� WKH� ([WHUQDO� 5HYLHZ� 3DQHO�� 7KH� UHYLVLRQ� RI� WKLV

VHFRQG� HGLWLRQ� LV� SODQQHG� WR� VWDUW� LQ� ���� \HDUV LQ� SUHSDUDWLRQ� IRU� WKH� WKLUG� HGLWLRQ�� ZKLFK� ZLOO�

LQFRUSRUDWH HYLGHQFH�UHSRUWHG�DIWHU�-XO\������

8QOLNH� WKH� GHYHORSPHQW SURFHVV�� WKH UHYLVLRQ� RI� WKH� JXLGHOLQHV� ZDV� QRW� VXSSRUWHG� E\� D�

JUDQW�LQ�DLG� IURP� WKH�0+/: DQG�ZDV WKHUHIRUH� IXQGHG� VROHO\� E\� WKH� -6+�ZLWK� D� OLPLWHG� EXGJHW��

8QGHU� WKHVH FLUFXPVWDQFHV�� WKH� 5HYLVLRQ� &RPPLWWHH� PHPEHUV�� H[SHUW� DGYLVRUV�� DQG� ZRUNLQJ�

FROODERUDWRUV�ZRUNHG�ZLWKRXW�SD\��EURXJKW�WKHLU�RZQ�OXQFKHV��DQG�FRPSOHWHG�WKLV�PRQXPHQWDO�WDVN�

ZKLOH�EXV\�WUHDWLQJ�WKHLU�UHJXODU�SDWLHQWV��:H�WUXO\�DSSUHFLDWH�WKH�HIIRUW� WKH\�SXW� LQWR�WKLV�UHYLVLRQ�

:H DUH JUDWHIXO WR�WKH�'LUHFWRUV��HVSHFLDOO\�'U��0LFKLR�,PDZDUL�DQG�'U��1RULR�+D\DVKL��WKH�FXUUHQW

DQG�IRUPHU�'LUHFWRUV *HQHUDO�RI�WKH�-6+��DV�ZHOO�DV�WKH�6HFUHWDU\�*HQHUDO�+DUXNL�+DNRPRUL�IRU�WKHLU�

FRQVLGHUDEOH�XQGHUVWDQGLQJ�RI�DQG�FRRSHUDWLRQ�ZLWK�WKH�UHYLVLRQ�RI�WKHVH�JXLGHOLQHV��:H�DOVR�WKDQN�

0V��0LZDNR�2NDEH��0V��7DNDNR�+DWD��0V��$WVXNR�+LUDLVKL��DQG�0U��+LURPLFKL�6X]XNL�RI�WKH�(%0�

&HQWHU�DW�WKH�,QWHUQDWLRQDO�0HGLFDO�,QIRUPDWLRQ�&HQWHU��*HQHUDO�,QFRUSRUDWHG�)RXQGDWLRQ��DV�ZHOO�DV�

0V��0DPLNR�<RVKLGD�DQG�0V��:DNDNR�)XMLWD�RI�.DQHKDUD�&R���/WG��IRU�WKHLU�HIIRUWV LQ�WKH�OLWHUDWXUH�

VHDUFK�DQG�RWKHU�WDVNV�

$XJXVW�����



��

0DVDWRVKL�0DNXXFKL

-DSDQHVH�5HG�&URVV�0HGLFDO�&HQWHU

1RULKLUR�.RNXGR

+HSDWR�%LOLDU\�3DQFUHDWLF�6XUJHU\�'LYLVLRQ�$UWLILFLDO�2UJDQ�DQG�7UDQVSODQWDWLRQ�'LYLVLRQ�

'HSDUWPHQW�RI�6XUJHU\��*UDGXDWH�6FKRRO�RI�0HGLFLQH��7KH�8QLYHUVLW\�RI�7RN\R



��

ڦڦ 3UHIDFH�WR�WKH������9HUVLRQڦڦ�

7R� FRPSLOH� HYLGHQFH�EDVHG� FOLQLFDO� SUDFWLFH� JXLGHOLQHV� IRU� KHSDWRFHOOXODU� FDUFLQRPD� �+&&��� WKH�

0LQLVWU\� RI� +HDOWK�� /DERXU� DQG� :HOIDUH� �0+/:�� HVWDEOLVKHG� D� UHVHDUFK� JURXS� �*URXS� /HDGHU��

0DVDWRVKL�0DNXXFKL��DV�SDUW�RI�WKH�)<����������VXSSRUW�SURJUDP�IRU�GHYHORSLQJ�FOLQLFDO�SUDFWLFH�

JXLGHOLQHV�

&OLQLFDO�SUDFWLFH�JXLGHOLQHV�DUH�VWDWHPHQWV�JHQHUDWHG V\VWHPDWLFDOO\�WR�KHOS SK\VLFLDQV�PDNH�WKH�

PRVW�DSSURSULDWH�GHFLVLRQV�XQGHU�VSHFLILF�FOLQLFDO�FLUFXPVWDQFHV��3DWLHQWV�ZLWK�+&&�DUH�HQWLWOHG�WR�

WKH�EHVW FDUH��ZKLFK KDV�EHHQ� WDLORUHG� WR� LQGLYLGXDO�QHHGV DQG�VHOHFWHG�IURP�DPRQJ�VHYHUDO SRWHQW�

WUHDWPHQW� PRGDOLWLHV VXFK� DV� VXUJHU\�� SHUFXWDQHRXV� DEODWLRQ�� DQG� HPEROL]DWLRQ EDVHG� RQ� WKH�

SURJUHVVLRQ�RI�+&&�DV�ZHOO� DV WKH VHYHULW\ RI� OLYHU�GDPDJH��7R�DFKLHYH� WKLV�� WKH�&OLQLFDO�3UDFWLFH�

*XLGHOLQHV� IRU�+&&�ZHUH�HVWDEOLVKHG�DV�-DSDQ¶V� ILUVW� FOLQLFDO�SUDFWLFH�JXLGHOLQHV��E\� LQFRUSRUDWLQJ�

WKH�FRQFHSW�RI�HYLGHQFH�EDVHG�PHGLFLQH��(%0� ZLWK LQWHUQDWLRQDO�VWDQGDUGV RI�FOLQLFDO�SUDFWLFH�

+&&� ZDV� VHOHFWHG� IURP� DPRQJ� WKH� YDULRXV� SULPDU\� OLYHU� FDQFHUV� DV� WKH� PDLQ� VXEMHFW� RI� WKH�

*XLGHOLQHV�� DQG D� UHVHDUFK� JURXS� FRPSULVLQJ� PRVWO\� SHUPDQHQW� H[HFXWLYH� PHPEHUV� RI� WKH� /LYHU�

&DQFHU� 6WXG\�*URXS� RI� -DSDQ�ZDV� HVWDEOLVKHG� WR� FRYHU� GLIIHUHQW� FOLQLFDO� SUDFWLFHV� DQG�PRGDOLWLHV�

VXFK� DV� SUHYHQWLRQ�� GLDJQRVWLF� LPDJLQJ�� WXPRU� PDUNHUV� VXUJHU\� SHUFXWDQHRXV� DEODWLRQ�� DQG�

FKHPRWKHUDS\��5HVHDUFK�JURXS�PHPEHUV�ZHUH�DVVLJQHG�UROHV DFFRUGLQJ�WR�WKHLU�VSHFLDOW\��FRQGXFWLQJ

OLWHUDWXUH� VHDUFKHV DQG� UHYLHZLQJ DUWLFOHV� WR� DFFXPXODWH� HYLGHQFH�� 7R� EXLOG� D� VROLG� VFLHQWLILF�

IRXQGDWLRQ�� DUWLFOHV� ZHUH� H[WUDFWHG� XVLQJ� 0('/,1(� DV� WKH� SULPDU\� GDWDEDVH� �������������

(YDOXDWLQJ� OHYHOV� RI� HYLGHQFH� ZDV� WKH� PDMRU� PHDQV� RI QDUURZLQJ GRZQ� ������ DUWLFOHV� H[WUDFWHG

DXWRPDWLFDOO\� E\ VLPSOH� RQOLQH� VHDUFKHV�� )RU WKH� ILUVW� VFUHHQLQJ� SURFHVV�� D� PHWKRG� QHHGHG� WR� EH�

HVWDEOLVKHG� WR� DVVHVV� OHYHO� RI� HYLGHQFH�� WKH�EDVLV RI�(%0�� LQ� WKH� ILHOG�RI�+&&�DQG� WR� HQVXUH WKDW�

UHVHDUFK� JURXS� PHPEHUV� LQYROYHG� LQ� FROOHFWLQJ WKH� HYLGHQFH� KDG WKH� VDPH� XQGHUVWDQGLQJ� DQG�

IROORZHG WKH� VDPH� UXOHV�DQG�VWDQGDUGV� $FFRUGLQJO\��<XWDND�0DWVX\DPD�� D�FOLQLFDO� HSLGHPLRORJLVW

DQG�$VVLVWDQW�3URIHVVRU�DW�.\RWR�8QLYHUVLW\��FXUUHQWO\�DW�7KH�8QLYHUVLW\�RI�7RN\R�� ZDV�LQYLWHG�WR�

VHUYH�DV�DQ�H[SHUW�DGYLVRU�WR�GHYHORS FULWHULD�IRU�WKH�UHVHDUFK�JURXS�WR�DVVHVV�WKH�OHYHO�RI�HYLGHQFH�

IRU� +&& �7DEOH� �D�
� +RZHYHU�� EHFDXVH� WKH� FULWHULD� ZHUH� QRW� VXLWDEOH IRU� HYDOXDWLQJ� DUWLFOHV� RQ�

GLDJQRVWLF�DQG�WHVW�PRGDOLWLHV��QHZ�FULWHULD�ZHUH�GHYHORSHG�IRU�WKDW�VSHFLILF�SXUSRVH�DV�ZHOO��7DEOH�

�E�
�

)RU� WKH� VHFRQG� VFUHHQLQJ� SURFHVV� DQ� HYLGHQFH� UDWLQJ� VFDOH ZDV� XVHG� WR� HYDOXDWH� OHYHOV� RI�

HYLGHQFH� LQ�HDFK�DUWLFOH� IXUWKHU�QDUURZLQJ�GRZQ WKH�QXPEHU�RI�DUWLFOHV� WR����� LQ�HDFK�JXLGHOLQHV�

VHFWLRQ� 5HVHDUFK�JURXS�PHPEHUV�ZRUNLQJ�RQ WKH�VDPH�WDVN GLVFXVVHG�SUREOHPV�DQG�TXHVWLRQV�DERXW�

WKH�DVVHVVPHQW�PHWKRG�DQG�WULHG WR�VHOHFW�DUWLFOHV�LQ�WKH�VDPH�PDQQHU�DV�IDU�DV�SRVVLEOH��,Q�WKH�ILHOG�

RI� +&&�� WKHUH� DUH PXFK� JUHDWHU QXPEHUV RI� QRQ�UDQGRPL]HG� SURVSHFWLYH� RU� UHWURVSHFWLYH FRKRUW�



��

VWXGLHV�� ZKLFK� FRUUHVSRQG� WR� HYLGHQFH� OHYHO� ��� DQG� QRQ�FRQWUROOHG� SUH�SRVW LQWHUYHQWLRQ VWXGLHV��

ZKLFK�FRUUHVSRQG�WR�HYLGHQFH�OHYHO���� WKDQ�UDQGRPL]HG�FRQWUROOHG�WULDOV��5&7V���ZKLFK FRUUHVSRQG�

WR�HYLGHQFH�OHYHO �D�RU��E��7KHUHIRUH� DUWLFOHV�ZLWK�WKH�VDPH�OHYHOV�RI�HYLGHQFH�ZHUH�UDQNHG�EDVHG�RQ�

WKH�QXPEHU�RI�SDWLHQWV��IROORZ�XS�SHULRG��DQG�GURSRXW�UDWHV�WR�GHFLGH�IRU LQFOXVLRQ�H[FOXVLRQ��ZKLFK�

DPRXQWHG WR� VXEFODVVLILFDWLRQ� RI� WKH� OHYHOV� RI� HYLGHQFH�� 7KH� UDQNLQJ� GDWD�ZHUH� XVHG� DV� LQFOXVLRQ�

FULWHULD� IRU WKH� VHFRQG� VFUHHQLQJ� SURFHVV �7DEOH� �F�
�� 7KHVH� VWHSV FUHDWHG� DQ� LPPHQVH� ZRUNORDG�

EHFDXVH�RI� WKH�QHHG� WR� UHDG�QRW�RQO\ WKH DEVWUDFW� EXW� DOVR� WKH�PDLQ�ERG\�RI� WKH�DUWLFOHV LQ�GHWDLO�

5HVHDUFK� TXHVWLRQV� �54V� DERXW� FOLQLFDO� SUDFWLFH� DOVR� KDG� WR� EH� NHSW� LQ� PLQG� GXULQJ� WKH� VHFRQG�

VFUHHQLQJ�SURFHVV� 5HVHDUFK�JURXS�PHPEHUV�ZRUNLQJ�RQ�WKH�VDPH�WDVN�GHYHORSHG�54V IRU�XVH�LQ�WKH�

VHFRQG�VFUHHQLQJ�SURFHVV E\�IXOO\�XWLOL]LQJ�WKH�VSHFLDOL]HG�NQRZOHGJH�RI�LQGLYLGXDO�PHPEHUV� DV LI�WR�

FRPSLOH� D� UHYLHZ� DUWLFOH� DERXW� FOLQLFDO� SUDFWLFH� IRU� +&&� )LQDOO\�� WKH� QXPEHU� RI� DUWLFOHV� ZDV�

QDUURZHG� GRZQ� WR� DSSUR[LPDWHO\� ���� LQ� HDFK� VHFWLRQ�� OHDGLQJ� WR� WKH� JHQHUDWLRQ� RI HYLGHQFH� OLVWV�

�DEVWUDFW�WDEOHV��

7KH HYLGHQFH� IRU� HDFK� 54 LV DOVR� VXPPDUL]HG� DV� D� 6FLHQWLILF� 6WDWHPHQW�� DQG� WKH�

5HFRPPHQGDWLRQV VHFWLRQ� GHVFULEHV� ZKLFK� GLDJQRVWLF� PRGDOLW\� DQG� WUHDWPHQW� PHWKRG� VKRXOG EH�

XVHG��$�V\VWHP�IRU�JUDGLQJ UHFRPPHQGDWLRQV ZDV�GHYHORSHG�VSHFLILFDOO\�IRU�+&& �7DEOH��D�
��:KHQ�

WKH�FRQFOXVLRQV�DUULYHG�DW�IURP�WKH�FRUUHVSRQGLQJ�6FLHQWLILF�6WDWHPHQWV�ZHUH VFLHQWLILF�IDFWV UDWKHU�

WKDQ�UHFRPPHQGDWLRQV�� WKH�VWUHQJWK�RI�HYLGHQFH�ZDV�UDWHG� WR�DGGUHVV� WKH�54 �7DEOH��E�
��/LVWV�RI�

54V�DQG�6FLHQWLILF�6WDWHPHQWV�IURP LQGLYLGXDO PHPEHUV ZHUH�HYDOXDWHG�DQG�VFUXWLQL]HG�WR�IRUPXODWH�

UHFRPPHQGDWLRQV�

,PPHGLDWHO\� DIWHU� WKH� *XLGHOLQHV ZHUH� FRPSLOHG�� WKH� ([WHUQDO� 5HYLHZ� 3DQHO ZDV� VHW� XS� WR�

HYDOXDWH� WKH�YDOLGLW\��GLVVHPLQDWLRQ��DQG�SRWHQWLDO�DSSOLFDWLRQ RI� WKH�*XLGHOLQHV��7KH�UHVXOWV�RI� WKH�

HYDOXDWLRQ�DUH�LQFOXGHG�DW�WKH�HQG�RI�WKH�*XLGHOLQHV��:H KRSH�WKDW�WKH�*XLGHOLQHV�ZLOO�EH�HYDOXDWHG�

IXUWKHU�E\�PDQ\�VSHFLDOLVWV IURP WKH�-6+�DQG�WKH�/LYHU�&DQFHU�6WXG\�*URXS�RI�-DSDQ��IDFLOLWDWLQJ�WKH�

ZLGHVSUHDG�DGRSWLRQ�RI�WKH�*XLGHOLQHV��,W�LV�RXU ILUP�EHOLHI�WKDW�WKH�*XLGHOLQHV�ZLOO�FRQWULEXWH�JUHDWO\�

WR�WKH�GLDJQRVLV�DQG�WUHDWPHQW�RI�+&&�LQWR WKH�IXWXUH� +RZHYHU��WKH�*XLGHOLQHV�DUH�QRW�LQWHQGHG�WR�

DOWHU� WKH� GHFLVLRQ�PDNLQJ� SURFHVV� RI� SK\VLFLDQV� LQ� GDLO\� FOLQLFDO� SUDFWLFH RU� WR� GLVFRXQW WKHLU�

H[SHULHQFH��:KLOH� XVLQJ� WKH� *XLGHOLQHV� DV� UHIHUHQFH� PDWHULDO�� SK\VLFLDQV� VKRXOG� VHOHFW� WKH� PRVW�

DSSURSULDWH�WUHDWPHQW�IRU�HDFK SDWLHQW�EDVHG�RQ�WKHLU�RZQ VNLOOV�DQG�SDWLHQW�SUHIHUHQFHV�

7KH� -6+�ZLOO� UHYLVH� WKH�*XLGHOLQHV� HYHU\� ���� \HDUV��:H� FORVH�ZLWK� RXU� VLQFHUH� WKDQNV WR� WKH�

UHVHDUFK� JURXS� PHPEHUV� DQG� ZRUNLQJ� FROODERUDWRUV� IRU� WDNLQJ� RQ� HQRUPRXV� ZRUNORDGV� DQG�

HQWKXVLDVWLFDOO\ HQJDJLQJ�LQ GLDORJXH�WR HVWDEOLVK�WKH�*XLGHOLQHV�GHVSLWH WKHLU�EXV\�FOLQLFDO�VFKHGXOHV��

:H�DUH�DOVR�JUDWHIXO�WR�WKH�([WHUQDO�5HYLHZ�3DQHO�IRU�WKHLU�LPSRUWDQW�FRQWULEXWLRQV�

)HEUXDU\�����
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0DVDWRVKL�0DNXXFKL

+HSDWR�%LOLDU\�3DQFUHDWLF�6XUJHU\�'LYLVLRQ DQG�$UWLILFLDO�2UJDQ�DQG�7UDQVSODQWDWLRQ�'LYLVLRQ�

'HSDUWPHQW�RI�6XUJHU\��*UDGXDWH�6FKRRO�RI�0HGLFLQH��7KH�8QLYHUVLW\�RI�7RN\R


 7DEOH��D�F�DQG�7DEOH��D�E�DUH�QRW�LQFOXGHG�LQ�WKH����� YHUVLRQ�


