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ە ,QWURGXFWLRQ

7KH� HYLGHQFH�EDVHG� WUHDWPHQW� DOJRULWKP� KDV� EHHQ� WKH� PRVW� FLWHG� DVSHFW� RI� WKH� &OLQLFDO� 3UDFWLFH�

*XLGHOLQHV�IRU�/LYHU�&DQFHU��,W�LV�DOVR�IUHTXHQWO\�XVHG�LQ�DFWXDO�FOLQLFDO�VHWWLQJV��,W ZDV�GHYHORSHG�IRU�

XVH�LQ�WKH������YHUVLRQ��WKH�ILUVW�HGLWLRQ��RI�WKH�*XLGHOLQHV��ZLWK�OLYHU�GDPDJH��WXPRU�QXPEHU��DQG�

WXPRU�VL]H�DV�FRUH IDFWRUV� DQG�KDV�EHHQ�XVHG�WR�GHWHUPLQH�WUHDWPHQW�VWUDWHJ\�EHFDXVH�LW�LQFRUSRUDWHV

WKH�ODWHVW�HYLGHQFH��'HYHORSHG�XQGHU�WKH�JXLGDQFH�RI�WKH�ILUVW�*URXS�/HDGHU��0DVDWRVKL�0DNXXFKL��

WKH� DOJRULWKP� UHFRPPHQGHG� XS� WR� �� WUHDWPHQW�PRGDOLWLHV� WKDW� FORVHO\� UHIOHFWHG DFWXDO� KHSDWRORJ\

WUHDWPHQW VWUDWHJLHV LQ�FOLQLFDO�SUDFWLFH�LQ�-DSDQ� 2QO\���DUWLFOHV�ZHUH�XVHG�DV�VRXUFHV RI�HYLGHQFH�LQ�

WKH� ILUVW� HGLWLRQ� �KHSDWHFWRP\� DQG� SHUFXWDQHRXV� DEODWLRQ� E\� $ULL� HW� DO��� WUDQVFDWKHWHU� DUWHULDO�

HPEROL]DWLRQ��7$(��E\�/ORYHW�HW�DO���DQG� OLYHU� WUDQVSODQWDWLRQ�E\�0D]]DIHUUR�HW�DO����+RZHYHU�� WKH�

QXPEHU� RI� DUWLFOHV� LQFUHDVHG� ZLWK� HDFK� UHYLVLRQ� RI WKH� *XLGHOLQHV�� DQG� WKH� ����� YHUVLRQ� �WKLUG�

HGLWLRQ� FLWHV ���DUWLFOHV��7KH�DOJRULWKP LWVHOI�ZDV�PRGLILHG�LQ�WKH������YHUVLRQ��VHFRQG�HGLWLRQ��E\�

LQWURGXFLQJ WUHDWPHQWV� IRU�+&&�ZLWK� DFFRPSDQ\LQJ YDVFXODU� LQYDVLRQ� DQG�H[WUDKHSDWLF�PHWDVWDVLV�

DQG� LQ� WKH� ����� YHUVLRQ� �WKLUG� HGLWLRQ�� E\� UDQNLQJ� WUHDWPHQWV��2QO\� WKHVH�PLQRU� FKDQJHV�� DQG� QR�

PDMRU�FKDQJHV� KDYH�EHHQ�PDGH�WR�WKH�EDVLF WUHDWPHQW�VWUDWHJLHV�

6LPLODUO\�� WKH� FRQVHQVXV�EDVHG� WUHDWPHQW� DOJRULWKP� SXEOLVKHG� LQ� ����� KDV� KDG� WKH� VXSSRUW RI

PDQ\�SK\VLFLDQV��HVSHFLDOO\�KHSDWRORJLVWV��7UHDWPHQW�ZDV�UHFRPPHQGHG�EDVHG�RQ�D�FRPELQDWLRQ�RI�

��FRUH�IDFWRUV��H[WUDKHSDWLF�OHVLRQ��YDVFXODU LQYDVLRQ� KHSDWLF IXQFWLRQDO�UHVHUYH��WXPRU�QXPEHU� DQG�

WXPRU VL]H�� 7KH� DOJRULWKP SURDFWLYHO\� LQWURGXFHG� WUHDWPHQW� PRGDOLWLHV� ZLWK� SRRU� HYLGHQFH� DQG�

XQGHUZHQW PXOWLSOH�UHYLVLRQV�SULRU�WR SXEOLFDWLRQ�RI�WKH�ODWHVW������YHUVLRQ��WKLUG�HGLWLRQ���/HDUQLQJ�

IURP WKH� %DUFHORQD� &OLQLF� /LYHU� &DQFHU� �%&/&�� VWDJLQJ� FODVVLILFDWLRQ� DQG� WUHDWPHQW� VFKHGXOH�

GHYHORSHG LQ�(XURSH�� WKH� -6+� LQWURGXFHG�PXOWLSOH� WUHDWPHQW�PRGDOLWLHV� WR� HDFK� FDWHJRU\�� DQG� WKH�

�����YHUVLRQ�UHFRPPHQGV ��W\SHV�RI�WUHDWPHQW�PRGDOLWLHV�XQGHU�HDFK�FRQGLWLRQ�

,Q�WKH�ODWHVW�UHYLVLRQ RI�WKH�FXUUHQW�*XLGHOLQHV��WKH�-6+�OHG�D SURMHFW�WR�GHYHORS�D�QRYHO�WUHDWPHQW�

DOJRULWKP�WKDW�PHUJHG WKH�HYLGHQFH�EDVHG�DOJRULWKP�UHIOHFWLQJ�WKH HYLGHQFH�UHSRUWHG�LQ�DUWLFOHV�ZLWK�

WKH�FRQVHQVXV�EDVHG�DOJRULWKP�UHIOHFWLQJ�FRQVHQVXV�UHDFKHG�EDVHG�RQ DFWXDO�FOLQLFDO�SUDFWLFH�DQG�E\�

LQFRUSRUDWLQJ� WKH� *5$'(� V\VWHP�� 7KH� ELJJHVW� FKDQJH� ZDV� HVWDEOLVKLQJ WKH� &4� V\VWHP�� ZKLFK�

XQGHUSLQV WKH�QHZ�DOJRULWKP��,Q�&4�������ZH�VSHFLI\�FRQGLWLRQV�UHODWHG�WR�WXPRU�DQG�OLYHU�IXQFWLRQ�

DQG� ZH� FRQGXFWHG� OLWHUDWXUH� VHDUFKHV� RI SXEOLVKHG� DUWLFOHV�� 7KH� ILUVW� VFUHHQLQJ� ZLWK� NH\ZRUGV�

H[WUDFWHG���������DUWLFOHV�DV�FDQGLGDWHV�IRU�HDFK�&4��DQG�WKHVH�ZHUH�HYHQWXDOO\�QDUURZHG�GRZQ�WR�

�����DUWLFOHV�

7KH�WUHDWPHQW�DOJRULWKP�LQ�WKLV �����YHUVLRQ UHFRPPHQGV�WUHDWPHQWV�EDVHG�RQ�WKH�FRPELQDWLRQ�

RI� �� FRUH IDFWRUV� KHSDWLF IXQFWLRQDO� UHVHUYH�� H[WUDKHSDWLF� PHWDVWDVLV�� YDVFXODU� LQYDVLRQ�� WXPRU�

QXPEHU�� DQG� WXPRU VL]H�� )XWXUH� FKDOOHQJHV� LQFOXGH� UHILQLQJ� WKH� WUHDWPHQW� DOJRULWKP EDVHG� RQ�

FRQVWUXFWLYH�IHHGEDFN�DQG�VXJJHVWLRQV�IURP ODUJH�QXPEHUV�RI FOLQLFLDQV�



��

([SODQDWLRQ�RI�WKH�WUHDWPHQW�DOJRULWKP�IRU�+&&

5HFRPPHQGDWLRQ

7KH� WUHDWPHQW� DOJRULWKP� LQ� WKH�*XLGHOLQHV� LV� UHFRPPHQGHG� DV� FULWHULD� IRU� VHOHFWLQJ� WKH� WUHDWPHQW�

PRGDOLW\�EHVW�VXLWHG WR�WKH�SDWKRORJLFDO�FRQGLWLRQ�RI�+&&�

([SODQDWLRQ

7KH�WUHDWPHQW�DOJRULWKP�IRU�+&&�ZDV�HVWDEOLVKHG�EDVHG�RQ�WKH���FRUH�IDFWRUV�RI�KHSDWLF IXQFWLRQDO�

UHVHUYH�� H[WUDKHSDWLF� PHWDVWDVLV�� YDVFXODU� LQYDVLRQ�� WXPRU� QXPEHU� DQG� WXPRU� VL]H� +HSDWLF

IXQFWLRQDO�UHVHUYH�LV HYDOXDWHG�EDVHG�RQ�WKH�&KLOG�3XJK�FODVVLILFDWLRQ��:KHQ�KHSDWHFWRP\ LV�EHLQJ�

FRQVLGHUHG��WKH�ILQDO�GHFLVLRQ�LV�PDGH�EDVHG�RQ�OLYHU�GDPDJH�JUDGH��ZKLFK�LQFOXGHV�FRQVLGHUDWLRQ�RI

,&*� WHVW UHVXOWV�� ([WUDKHSDWLF� PHWDVWDVLV�� YDVFXODU� LQYDVLRQ�� WXPRU� QXPEHU� DQG� WXPRU� VL]H� DUH�

DVVHVVHG�EDVHG�RQ�SUH�WUHDWPHQW�GLDJQRVWLF�LPDJLQJ�ILQGLQJV�

7KUHH�WUHDWPHQWV�DUH�UHFRPPHQGHG�IRU +&&�SDWLHQWV�ZLWK�&KLOG�3XJK $�%�OLYHU�IXQFWLRQ�ZLWKRXW�

H[WUDKHSDWLF�PHWDVWDVLV�RU�YDVFXODU� LQYDVLRQ� ����+HSDWHFWRP\�RU�5)$�LV�UHFRPPHQGHG�IRU XS�WR��

+&&V ����FP��EXW�KHSDWHFWRP\�LV�UHFRPPHQGHG�DV�ILUVW�OLQH�WKHUDS\ IRU�VROLWDU\�+&&�UHJDUGOHVV�RI�

VL]H� �VHH� &4����� ���� +HSDWHFWRP\� LV� UHFRPPHQGHG� DV� ILUVW�OLQH� WKHUDS\ DQG� 7$&( RU� 7$(� DV�

VHFRQG�OLQH� WKHUDS\ IRU XS� WR ��+&&V !��� FP �VHH�&4���DQG������ ����7$&(� LV� UHFRPPHQGHG� DV�

ILUVW�OLQH� WKHUDS\ DQG� WUDQVFDWKHWHU� DUWHULDO� LQIXVLRQ� FKHPRWKHUDS\ �7$,� RU� PROHFXODU�WDUJHWHG�

WKHUDS\�DV�VHFRQG�OLQH�WKHUDS\ IRU�XS�WR ��+&&V��VHH�&4����

0ROHFXODU�WDUJHWHG�WKHUDS\�LV�UHFRPPHQGHG�IRU�+&&�SDWLHQWV�ZLWK�&KLOG�3XJK $�OLYHU�IXQFWLRQ�

DQG� H[WUDKHSDWLF� PHWDVWDVLV� �VHH� &4������� )RU� +&&� SDWLHQWV� ZLWK� YDVFXODU� LQYDVLRQ� DQG� QR

H[WUDKHSDWLF�PHWDVWDVLV�� LQGLYLGXDOL]HG� WUHDWPHQW� VWUDWHJLHV� DUH�HVWDEOLVKHG�EDVHG�RQ� OLYHU� IXQFWLRQ��

WKH� FRQGLWLRQ� RI� +&&�� DQG� WKH� H[WHQW� RI� YDVFXODU� LQYDVLRQ�� $PRQJ� PDQ\� WUHDWPHQW� PRGDOLWLHV

UHSRUWHG� LQ� UHFHQW� DUWLFOHV�� WKH� *XLGHOLQHV� UHFRPPHQG� HPEROL]DWLRQ�� KHSDWHFWRP\�� 7$,�� DQG�

PROHFXODU�WDUJHWHG� WKHUDS\ EHFDXVH� RI� WKHLU KLJK OHYHOV� RI� HYLGHQFH DQG� VXSHULRU� DSSOLFDELOLW\� LQ�

-DSDQ��VHH�&4����

/LYHU�WUDQVSODQWDWLRQ�LV�UHFRPPHQGHG�IRU�+&&�ZLWKLQ�WKH�0LODQ�FULWHULD��VROLWDU\ +&&�OHVLRQ�����

FP RU� XS� WR� �� +&&V �� �� FP�� LQ� &KLOG�3XJK� &� SDWLHQWV� DJHG �� ��� \HDUV� �VHH� &4����� :KHQ�

WUDQVSODQWDWLRQ� LV� QRW� LQGLFDWHG�� SDOOLDWLYH� FDUH� LV� UHFRPPHQGHG� IRU� SDWLHQWV� ZLWK� +&&� DQG�

&KLOG�3XJK &�OLYHU�IXQFWLRQ��8QWUDQVSODQWDEOH�FDVHV�LQFOXGH�LQFRPSDWLEOH�WXPRU�FRQGLWLRQV�RU�OLYHU�

IXQFWLRQ� DV� ZHOO� DV� ODFN RI D� PDWFKLQJ� GRQRU� :KHQ� FRQVLGHULQJ� WUHDWPHQWV� RWKHU� WKDQ� OLYHU�

WUDQVSODQWDWLRQ��SDWLHQWV�DQG�WUHDWPHQW�PRGDOLWLHV�VKRXOG�EH�FDUHIXOO\�VHOHFWHG�DQG�VRPH�WUHDWPHQWV�

KDYH�EHHQ�UHSRUWHG�WR�EH�HIIHFWLYH��$W�SUHVHQW��KRZHYHU��WKHUH�LV�LQVXIILFLHQW�HYLGHQFH�WR�UHFRPPHQG�

DQ\�WUHDWPHQW�RWKHU�WKDQ�WUDQVSODQWDWLRQ�



��

$EEUHYLDWLRQV��5)$� UDGLRIUHTXHQF\�DEUDWLRQ��7$�&�(��WUDQVFDWKHWHU�DUWHULDO��FKHPR��HPEROL]DWLRQ��

+$,&��KHSDWLF�DUWHULDO�LQIXVLRQ FKHPR WKHUDS\� 077��PROHFXODU�WDUJHWHG�WKHUDS\
� $VVHVVPHQW�EDVHG�RQ�OLYHU�GDPDJH�LV�UHFRPPHQGHG LQ�WKH�FDVH�RI KHSDWHFWRP\�
� )RU�VROLWDU\�+&&��UHVHFWLRQ�LV�UHFRPPHQGHG�DV�ILUVW�OLQH�WKHUDS\ DQG�DEODWLRQ�DV�VHFRQG�OLQH�

WKHUDS\�
� 3DWLHQWV�ZLWK�&KLOG�3XJK $ RQO\�
� 3DWLHQWV�DJH������\HDUV�



��

&4�� :KDW�WUHDWPHQW�PRGDOLWLHV�DUH�UHFRPPHQGHG�IRU�VROLWDU\�+&&"

5HFRPPHQGDWLRQ

6WURQJ� UHFRPPHQGDWLRQ� +HSDWHFWRP\� LV� UHFRPPHQGHG� DV� ILUVW�OLQH� WKHUDS\�� )RU +&& �� �� FP��

SHUFXWDQHRXV�DEODWLRQ�LV�UHFRPPHQGHG�DV�VHFRQG�OLQH�WKHUDS\�

ڦ %DFNJURXQG

6HYHUDO� DOJRULWKPV� UHFRPPHQG� WUHDWPHQW� PRGDOLWLHV� IRU� VROLWDU\� +&&�� +HUH�� ZH� LQYHVWLJDWHG� WKH�

HIILFDF\�RI�WUHDWPHQW�PRGDOLWLHV�E\�UHYLHZLQJ�SUHYLRXV�HYLGHQFH�

ڦ 6FLHQWLILF�6WDWHPHQW

$�OLWHUDWXUH�VHDUFK FRQGXFWHG�ZLWK�D�SXEOLFDWLRQ�GDWH�EHWZHHQ�-DQXDU\��� ���� DQG -XQH����������DQG

WKH� NH\ZRUGV ³KHSDWHFWRP\´�� ³VXUJLFDO� UHVHFWLRQ´�� ³5)$´�� ³VROLWDU\� +&&´�� ³WXPRU� QXPEHU DQG�

VL]H´��³&KLOG�3XJK�FODVVLILFDWLRQ´��DQG�³OLYHU�GDPDJH�JUDGH´ H[WUDFWHG�����DUWLFOHV�WKDW�UHSRUWHG WKH�

RXWFRPH�RI�WUHDWPHQW�IRU�VROLWDU\�+&&��7KLV�ZDV QDUURZHG�GRZQ�WR����DUWLFOHV�LQ�WKH�ILUVW�VFUHHQLQJ��

$�WRWDO�RI����DUWLFOHV�ZLWK�DPELJXRXV FRQFOXVLRQV�ZHUH�H[FOXGHG��DQG�WKH�UHPDLQLQJ���DUWLFOHV�DQG�

DQRWKHU���QHZ�KDQG�VHDUFKHG�DUWLFOHV�DUH�FLWHG�IRU�&4���

,Q�SDWLHQWV�ZLWK�+&&�DQG� JRRG KHSDWLF IXQFWLRQDO UHVHUYH�� WKRVH ZLWK QR GLVWDQW�PHWDVWDVLV� RU�

YDVFXODU� LQYDVLRQ�DUH�FDQGLGDWHV� IRU�FXUDWLYH� WKHUDS\��3DWLHQWV�ZLWK�SRRU� OLYHU� IXQFWLRQ�DUH�HOLJLEOH�

IRU�WUDQVSODQWDWLRQ�RU�SDOOLDWLYH�FDUH�

7KH�SUHYLRXV�YHUVLRQV�RI�WKH�*XLGHOLQHV�UHFRPPHQG�KHSDWHFWRP\�DQG 5)$�IRU +&&�LQ�SDWLHQWV�

ZLWK� OLYHU� GDPDJH� JUDGH� $� DV� ZHOO� DV LQ� VRPH� SDWLHQWV� ZLWK� OLYHU� GDPDJH� JUDGH� %�� +RZHYHU��

KHSDWHFWRP\�LV�H[FOXGHG�IURP�WKH�WUHDWPHQW RSWLRQV�IRU�SDWLHQWV�ZLWK�&KLOG�3XJK %�&�OLYHU�IXQFWLRQ�

DQG�SRUWDO� K\SHUWHQVLRQ� LQ� WKH�8QLWHG�6WDWHV� DQG�(XURSH�� WKH�%&/&�VWDJLQJ� V\VWHP� UHFRPPHQGV�

WUHDWPHQW�RWKHU� WKDQ�KHSDWHFWRP\��� ,Q�-DSDQ�� ,VKL]DZD�HW�DO��KDYH�SHUIRUPHG�VPDOO� OLYHU� UHVHFWLRQV�

VDIHO\�LQ�SDWLHQWV�ZLWK�SRUWDO�K\SHUWHQVLRQ��

$�FRPSDULVRQ�RI�WUHDWPHQW�RXWFRPHV�E\�WXPRU�QXPEHU�KDV�VKRZQ�WKH�XWLOLW\�RI�KHSDWHFWRP\�IRU�

VROLWDU\�+&&�FRPSDUHG�ZLWK�PXOWLSOH�+&&V���8VLQJ�WKH�GDWDEDVH�RI�WKH�/LYHU�&DQFHU�6WXG\�*URXS�

RI�-DSDQ��$ULL�HW�DO��FRPSDUHG�WKH�RXWFRPHV�RI�KHSDWHFWRP\�DQG�SHUFXWDQHRXV�HWKDQRO�LQMHFWLRQ��3(,��

IRU�+&&�LQ�SDWLHQWV�ZLWK�OLYHU�GDPDJH�JUDGH�$�% DQG VKRZHG WKH�XWLOLW\�RI�KHSDWHFWRP\���$OVR�XVLQJ�

WKH�GDWDEDVH�RI� WKH�/LYHU�&DQFHU�6WXG\�*URXS�RI�-DSDQ��+DVHJDZD�HW�DO�� UHWURVSHFWLYHO\�FRPSDUHG�

WKH�RXWFRPHV�RI�KHSDWHFWRP\ �Q� ������� 5)$ �Q� ��������DQG�3(,��Q� ������ IRU VROLWDU\�+&&������

FP��DQG�IRXQG�VLJQLILFDQWO\�EHWWHU�SURJQRVLV�DIWHU�KHSDWHFWRP\���7KLV OHG WR�WKH�UHFRPPHQGDWLRQ�RI�

KHSDWHFWRP\� DV� ILUVW�OLQH� WKHUDS\� DQG� 5)$� DV� VHFRQG�OLQH� WKHUDS\�� UHVSHFWLYHO\�� LQ� WKLV� JURXS� RI�

SDWLHQWV�

)RXU�5&7V�KDYH�FRPSDUHG�WKH�RXWFRPHV�RI�KHSDWHFWRP\�DQG�5)$�±��� 7ZR IRXQG�VLJQLILFDQWO\�



��

EHWWHU�SURJQRVLV�DIWHU�KHSDWHFWRP\��ZKLOH�WKH�UHPDLQLQJ���VKRZHG�QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�

WKH� WUHDWPHQWV��$OO���5&7V�KDG�SUREOHPV�DVVRFLDWHG�ZLWK�VWXG\�GHVLJQ�RU�EDFNJURXQG�IDFWRUV��DQG�

WKH\�GLG�QRW�UHIOHFW�DFWXDO�FOLQLFDO�VLWXDWLRQV�LQ�-DSDQ�

ڦ ([SODQDWLRQ

:KHQ�VHOHFWLQJ�D WUHDWPHQW�VWUDWHJ\ IRU�+&&� KHSDWLF IXQFWLRQDO UHVHUYH LV�HYDOXDWHG�EDVHG�RQ WKH

&KLOG�3XJK�FODVVLILFDWLRQ��DQG�ZKHQ�KHSDWHFWRP\�LV�EHLQJ�FRQVLGHUHG��D�ILQDO�GHFLVLRQ�LV�PDGH�EDVHG�

RQ� OLYHU� GDPDJH� JUDGH�� ZKLFK� LQFOXGHV� ,&*5���� 7KH� *XLGHOLQHV� UHFRPPHQG� KHSDWHFWRP\� IRU�

SDWLHQWV�ZLWK�JRRG�OLYHU�IXQFWLRQ��+RZHYHU��WUHDWPHQW�VWUDWHJLHV�IRU�SDWLHQWV�ZLWK�SRUWDO�K\SHUWHQVLRQ�

�SUHVHQFH� RI� HVRSKDJHDO� YDULFHV� DQG� SODWHOHW� FRXQW� �� ��� î� ����ȝ/�� YDU\� EHWZHHQ� -DSDQ� DQG� WKH�

8QLWHG� 6WDWHV DQG� (XURSH�� 7KH� %&/&� VWDJLQJ� V\VWHP� XVHG� LQ� WKH� 8QLWHG� 6WDWHV� DQG� (XURSH�

UHFRPPHQGV� DYRLGLQJ� KHSDWHFWRP\� DQG� LQVWHDG� VHOHFWLQJ� OLYHU� WUDQVSODQWDWLRQ� RU�5)$� IRU� SDWLHQWV�

ZLWK�SRUWDO�K\SHUWHQVLRQ���,Q�-DSDQ��KHSDWHFWRP\�LV�SHUIRUPHG�VDIHO\�E\�FRPELQLQJ�SUH�KHSDWHFWRP\�

HQGRVFRSLF�WUHDWPHQW�RI�HVRSKDJHDO�YDULFHV�DQG�V\VWHPDWLF�VHJPHQWHFWRP\�

$V� GHVFULEHG� DERYH�� DIWHU� +DVHJDZD� HW� DO�� UHWURVSHFWLYHO\� H[DPLQHG� WKH� ODUJHVW� QXPEHU� RI�

SDWLHQWV� WUHDWHG�E\�KHSDWHFWRP\��5)$��RU�3(,�� WKH\� UHFRPPHQG�KHSDWHFWRP\�DV� ILUVW�OLQH� WKHUDS\��

+RZHYHU�� QR� SURVSHFWLYH� VWXGLHV� KDYH FOHDUO\� SUHVHQWHG� HYLGHQFH� IRU ZKLFK� LV� PRUH� HIIHFWLYH��

VXUJHU\�RU�RWKHU� WUHDWPHQW� 7KHUHIRUH�� WKH�*XLGHOLQHV�UHFRPPHQG�KHSDWHFWRP\�DV ILUVW�OLQH�WKHUDS\

IRU� VROLWDU\� +&&� DQG� SHUFXWDQHRXV� DEODWLRQ� DV� VHFRQG�OLQH� WKHUDS\ IRU� +&& �� �� FP�� %HFDXVH�

+DVHJDZD�HW�DO�¶V�VWXG\ LV�D�ODUJH�VFDOH�VWXG\�RI�SDWLHQWV�LQ�WKH�/LYHU�&DQFHU�6WXG\�*URXS�RI�-DSDQ�

GDWDEDVH� DQG� WKH� OHYHO� RI� HYLGHQFH� LV� KLJK�� WKH� VWUHQJWK� RI� UHFRPPHQGDWLRQ� LV� WKHUHIRUH� UDWHG�

³VWURQJ´��,Q�FRQWUDVW��WKH�5&7V�GHVFULEHG�DERYH�GR�QRW�UHIOHFW�DFWXDO�FOLQLFDO�VLWXDWLRQV LQ�-DSDQ��7KH�

UHVXOWV�RI�DQ�RQJRLQJ�5&7�RQ�WKH�XWLOLW\�RI KHSDWHFWRP\�DQG�5)$��685)�5&7
��80,1�����������

LQ�-DSDQ�DUH�HDJHUO\�DZDLWHG�

ڦ 5HIHUHQFHV

���%UXL[�-��&DVWHOOV�$��%RVFK�-��HW�DO��6XUJLFDO�UHVHFWLRQ�RI�KHSDWRFHOOXODU�FDUFLQRPD�LQ�FLUUKRWLF�SDWLHQWV��SURJQRVWLF�

YDOXH�RI�SUHRSHUDWLYH�SRUWDO�SUHVVXUH��*DVWURHQWHURORJ\ ��������������������30,'���������

���%UXL[�-��6KHUPDQ�0��0DQDJHPHQW�RI�KHSDWRFHOOXODU�FDUFLQRPD��DQ�XSGDWH��+HSDWRORJ\ ��������� ��������30,'��

��������

��� ,VKL]DZD� 7�� +DVHJDZD� .�� $RNL� 7�� HW� DO�� 1HLWKHU� PXOWLSOH� WXPRUV� QRU� SRUWDO� K\SHUWHQVLRQ� DUH� VXUJLFDO�

FRQWUDLQGLFDWLRQV�IRU�KHSDWRFHOOXODU�FDUFLQRPD��*DVWURHQWHURORJ\ ��������������������30,'����������

���+R�0&��+XDQJ�*7��7VDQJ�<0��HW�DO��/LYHU�UHVHFWLRQ�LPSURYHV�WKH�VXUYLYDO�RI�SDWLHQWV�ZLWK�PXOWLSOH�KHSDWRFHOOXODU�

FDUFLQRPDV��$QQ�6XUJ�2QFRO�������������������30,'����������

���$ULL�6��<DPDRND�<��)XWDJDZD�6��HW�DO��5HVXOWV�RI�VXUJLFDO�DQG�QRQVXUJLFDO�WUHDWPHQW�IRU�VPDOO�VL]HG�KHSDWRFHOOXODU�

FDUFLQRPDV�� D� UHWURVSHFWLYH� DQG�QDWLRQZLGH� VXUYH\� LQ� -DSDQ��7KH�/LYHU�&DQFHU�6WXG\�*URXS�RI� -DSDQ��+HSDWRORJ\



��

������������������30,'����������

���+DVHJDZD�.��.RNXGR�1��0DNXXFKL�0��HW�DO��&RPSDULVRQ�RI�UHVHFWLRQ�DQG�DEODWLRQ�IRU�KHSDWRFHOOXODU�FDUFLQRPD��D�

FRKRUW�VWXG\�EDVHG RQ�D�-DSDQHVH�QDWLRQZLGH�VXUYH\��-�+HSDWRO ����������������30,'����������

���+XDQJ�-��<DQ�/��&KHQJ�=��HW�DO��$�UDQGRPL]HG�WULDO�FRPSDULQJ�UDGLRIUHTXHQF\�DEODWLRQ�DQG�VXUJLFDO�UHVHFWLRQ�IRU�

+&&�FRQIRUPLQJ�WR�WKH�0LODQ�FULWHULD��$QQ�6XUJ �������������������30,'���������

���&KHQ�06��/L�-4��=KHQJ�<��HW�DO��$�SURVSHFWLYH�UDQGRPL]HG�WULDO�FRPSDULQJ�SHUFXWDQHRXV�ORFDO�DEODWLYH�WKHUDS\�DQG�

SDUWLDO�KHSDWHFWRP\�IRU�VPDOO�KHSDWRFHOOXODU�FDUFLQRPD��$QQ�6XUJ �����������������30,'����������

���)HQJ�.��<DQ�-��/L�;��HW�DO��$�UDQGRPL]HG�FRQWUROOHG�WULDO�RI�UDGLRIUHTXHQF\�DEODWLRQ�DQG�VXUJLFDO�UHVHFWLRQ�LQ�WKH�

WUHDWPHQW�RI�VPDOO�KHSDWRFHOOXODU�FDUFLQRPD��-�+HSDWRO �������������������30,'����������

���� /LX�+��:DQJ� =*�� )X�6<�� HW� DO�� 5DQGRPL]HG� FOLQLFDO� WULDO� RI� FKHPRHPEROL]DWLRQ� SOXV� UDGLRIUHTXHQF\� DEODWLRQ�

YHUVXV� SDUWLDO� KHSDWHFWRP\� IRU� KHSDWRFHOOXODU� FDUFLQRPD� ZLWKLQ� WKH�0LODQ� FULWHULD�� %U� -� 6XUJ ������ ����� ��������

30,'����������


685)�5&7�� 6XUJHU\� YV�� 5)$� IRU� +HSDWRFHOOXODU� &DUFLQRPD�� $� 5DQGRPL]HG� &RQWUROOHG� 7ULDO� �RIILFLDO� QDPH�

(IILFDF\�RI�6XUJHU\�YV��5DGLRIUHTXHQF\�$EODWLRQ�RQ�3ULPDU\�+HSDWRFHOOXODU�&DUFLQRPD��$�0XOWLFHQWHU�5DQGRPL]HG�

&RQWURO�7ULDO��

&4�� :KDW�WUHDWPHQW�PRGDOLWLHV�DUH�UHFRPPHQGHG�IRU���RU���+&&V"

5HFRPPHQGDWLRQ

6WURQJ�UHFRPPHQGDWLRQ� +HSDWHFWRP\�RU�SHUFXWDQHRXV�DEODWLRQ�LV�UHFRPPHQGHG�IRU�+&&V ����FP��

)RU� +&&V !� �� FP�� KHSDWHFWRP\� LV� UHFRPPHQGHG� DV� ILUVW�OLQH� WKHUDS\ DQG� HPEROL]DWLRQ� DV�

VHFRQG�OLQH�WKHUDS\�

ڦ %DFNJURXQG

6HYHUDO� DOJRULWKPV� UHFRPPHQG� WUHDWPHQW� PRGDOLWLHV� IRU� �� RU� � +&&V�� +HUH�� ZH� LQYHVWLJDWHG� WKH�

HIILFDF\�RI�WUHDWPHQW�PRGDOLWLHV�E\�UHYLHZLQJ�SUHYLRXV�HYLGHQFH�

ڦ 6FLHQWLILF�6WDWHPHQW

$�OLWHUDWXUH�VHDUFK�FRQGXFWHG�ZLWK�D�SXEOLFDWLRQ�GDWH�EHWZHHQ�-DQXDU\���������DQG�-XQH����������DQG�

WKH� NH\ZRUGV� ³KHSDWHFWRP\´�� ³VXUJLFDO� UHVHFWLRQ´�� ³5)$´�� ³WUHDWPHQW� DOJRULWKP´�� ³WXPRU� QXPEHU�

DQG�VL]H´��³&KLOG�3XJK�FODVVLILFDWLRQ´��DQG�³OLYHU�GDPDJH�JUDGH´ H[WUDFWHG ����DUWLFOHV�UHSRUWLQJ�WKH�

RXWFRPH�RI�WUHDWPHQW�IRU�� RU���+&&V��7KLV�ZDV QDUURZHG�GRZQ�WR��� DUWLFOHV LQ�WKH�ILUVW�VFUHHQLQJ��

IURP� ZKLFK� �� DUWLFOHV� ZLWK� DPELJXRXV� FRQFOXVLRQV ZHUH� H[FOXGHG LQ� WKH� VHFRQG� VFUHHQLQJ�� )RXU

DUWLFOHV�WKDW�GR�QRW�LQFOXGH�WKH�NH\�ZRUGV�EXW�UHIOHFW�DFWXDO�KHSDWRORJ\ WUHDWPHQW VWUDWHJLHV LQ�-DSDQ�

ZHUH H[WUDFWHG�LQ�PDQXDO�VHDUFKHV DQG�DUH�FLWHG�IRU�&4�� DORQJ�ZLWK�WKH���DUWLFOHV�VHOHFWHG�LQ�WKH�



��

VHFRQG�VFUHHQLQJ�

$V�LQ�&4����SDWLHQWV�ZLWK�&KLOG�3XJK $ �DQG�SDUWO\�%��OLYHU�IXQFWLRQ�ZLWK QR YDVFXODU�LQYDVLRQ

RU�H[WUDKHSDWLF�PHWDVWDVLV�DUH�HOLJLEOH�IRU�FXUDWLYH�WKHUDS\�

+HSDWHFWRP\�IRU�+&& �����FP�KDV�D���\HDU�VXUYLYDO�UDWH�RI���������VXJJHVWLQJ�WKDW�WXPRU�VL]H�

GRHV�QRW�OLPLW�WKH�LQGLFDWLRQV�±���$�VWXG\�FRPSDULQJ�WKH�RXWFRPHV�RI�KHSDWHFWRP\�IRU�VROLWDU\ DQG���

RU�PRUH�+&&V�VKRZHG WKDW�WKH�IRUPHU�KDV�D�EHWWHU� ORQJ�WHUP�SURJQRVLV��EXW�WKH�VWXG\�GLG�QRW�ILQG�

DQ\�FRQWUDLQGLFDWLRQ�IRU�KHSDWHFWRP\�IRU�PXOWLSOH�+&&V��

0DQ\� VWXGLHV� KDYH� XVHG� ³XS� WR� ��+&&V� �� �� FP´ DV� DQ� LQGLFDWLRQ� IRU� 5)$��0XUDNDPL� HW� DO��

VKRZHG WKDW�5)$�KDG�D�VLJQLILFDQWO\�KLJKHU�ORFDO�UHFXUUHQFH�IUHH�UDWH�LQ�SDWLHQWV�ZLWK�VROLWDU\�+&&���

��FP�RU�XS�WR � +&&V�����FP�FRPSDUHG�ZLWK�7$&(�� %DVHG�RQ�WKHVH ILQGLQJV��³XS�WR���+&&V�����

FP´� ZDV� XVHG� DV� DQ� LQGLFDWLRQ� IRU� 5)$�� +DVHJDZD� HW� DO�� DQDO\]HG� SURJQRVLV� LQ� SDWLHQWV� ZKR�

XQGHUZHQW KHSDWHFWRP\��5)$��DQG�3(, IRU�� RU���+&&V�PHDVXULQJ�����FP�RU�����FP�LQ�SDWLHQWV�ZLWK�

&KLOG�3XJK $�%� OLYHU� IXQFWLRQ�� DQG� IRXQG� WKDW� KHSDWHFWRP\ KDG� D� VLJQLILFDQWO\� KLJKHU�

UHFXUUHQFH�IUHH�VXUYLYDO�RQO\�LQ�SDWLHQWV�ZLWK�+&&V�����FP�DQG�&KLOG�3XJK $�OLYHU�IXQFWLRQ��ZLWK�QR�

RWKHU�LQWHUJURXS�GLIIHUHQFHV���%DVHG�RQ�WKH�DERYH�HYLGHQFH��WKH�*XLGHOLQHV�UHFRPPHQG�KHSDWHFWRP\�

RU�5)$�IRU�+&&V�����FP�

,Q�DQ�5&7�RI�KHSDWHFWRP\�DQG�5)$�IRU�+&&�ZLWKLQ WKH�0LODQ�FULWHULD��+XDQJ�HW�DO��VKRZHG WKDW�

KHSDWHFWRP\�KDG�D VLJQLILFDQWO\�EHWWHU�SURJQRVLV�DQG�PD\�EH�LQGLFDWHG�DV�ILUVW�OLQH�WKHUDS\ IRU�� RU���

+&&V��HYHQ�IRU OHVLRQV ����FP��LQ�SDWLHQWV�ZLWK�JRRG�OLYHU�IXQFWLRQ���2Q�WKH�RWKHU�KDQG��LQ�DQ�5&7��

/ORYHW�HW�DO��VKRZHG�WKH�YDOLGLW\�RI�7$&(�IRU�PXOWLSOH�+&&V�LQ�SDWLHQWV�ZLWK�&KLOG�3XJK $�%�OLYHU�

IXQFWLRQ���7KHUHIRUH��7$&(�LV�UHFRPPHQGHG�LQ�SDWLHQWV�ZLWK�+&&V�GLIILFXOW�WR�UHVHFW�

ڦ ([SODQDWLRQ

+HSDWHFWRP\�LV�H[FHOOHQW�IRU�WKH�ORFDO�PDQDJHPHQW�RI XS�WR���+&&V�DQG�PD\�EH�XVHG�DV�ILUVW�OLQH�

WKHUDS\ ZKHQ� OLYHU� IXQFWLRQ�SHUPLWV��+RZHYHU� 5)$� LV�DOVR�H[FHOOHQW� IRU WKH ORFDO�PDQDJHPHQW�RI

VPDOO�+&&V� ��� �� FP���ZLWK� QR� FOHDU� GLIIHUHQFH� LQ� ORQJ�WHUP�SURJQRVLV� EHWZHHQ� KHSDWHFWRP\� DQG�

5)$��,Q�D�PHWD�DQDO\VLV�RI�KHSDWHFWRP\�DQG�5)$��RYHUDOO�VXUYLYDO�UDWHV�ZHUH VLJQLILFDQWO\�KLJKHU�LQ�

WKH�KHSDWHFWRP\�JURXS���EXW�SDWLHQW�EDFNJURXQG�DQG�KHDOWKFDUH�VLWXDWLRQV�LQ�WKH�VWXG\�GR�QRW�UHIOHFW�

WKRVH� LQ� -DSDQ�� VR� IXUWKHU� VWXGLHV DUH� QHHGHG� 7KH� 685)�5&7� LV� FXUUHQWO\� XQGHUZD\ WR� HVWDEOLVK�

HYLGHQFH�IRU�WKH�WUHDWPHQW�PRGDOLWLHV�IRU�SULPDU\�+&&��E\�FRPSDULQJ WKH�RXWFRPHV�RI�KHSDWHFWRP\�

DQG�5)$�IRU�XS� WR���SULPDU\�+&&V�����FP� LQ�����SDWLHQWV�ZLWK�JRRG� OLYHU� IXQFWLRQ� �&KLOG�3XJK�

VFRUH� ���� 7KH� SDWLHQWV� KDYH� EHHQ� XQGHUJRLQJ� IROORZ XS� VLQFH� VWXG\ UHJLVWUDWLRQ�ZDV� FRPSOHWHG� LQ�

$XJXVW������

%DVHG�RQ�WKH�HYLGHQFH�FXUUHQWO\�DYDLODEOH��KHSDWHFWRP\�RU�5)$�LV�UHFRPPHQGHG�IRU�+&&V ����

FP�� DQG KHSDWHFWRP\� DQG� HPEROL]DWLRQ� DUH� UHFRPPHQGHG� DV� ILUVW�OLQH� DQG� VHFRQG�OLQH� WKHUDS\��

UHVSHFWLYHO\��IRU�+&&V !���FP��7KHVH�UHFRPPHQGDWLRQV�DUH�VXSSRUWHG�E\ WKH�ILQGLQJV�RI�ODUJH�VFDOH�



���

VWXGLHV� DQG� KDYH� EHHQ� DGRSWHG�ZLGHO\� LQ� FOLQLFDO� VHWWLQJV�� 7KHUHIRUH�� WKH\� DUH� UDWHG VWURQJ LQ� WKH�

FXUUHQW�*XLGHOLQHV�

ڦ 5HIHUHQFHV

��� /HH� 1+�� &KDX�*<�� /XL :<� .LQJ ./� 7VD\ 6+��:X� &:�� 6XUJLFDO� WUHDWPHQW� DQG� RXWFRPH� LQ� SDWLHQWV� ZLWK D�

KHSDWRFHOOXODU�FDUFLQRPD�JUHDWHU�WKDQ����FP�LQ�GLDPHWHU��%U -�6XUJ �����������������30,'���������

���3RRQ�57� )DQ�67� :RQJ�-��6HOHFWLRQ�FULWHULD�IRU�KHSDWLF�UHVHFWLRQ�LQ�SDWLHQWV�ZLWK�ODUJH�KHSDWRFHOOXODU�FDUFLQRPD�

ODUJHU WKDQ����FP�LQ�GLDPHWHU��- $P &ROO�6XUJ ������������������� 30,'���������

��� /LDX� .+�� 5XR� /�� 6KLD� -�� HW� DO�� 2XWFRPH� RI� SDUWLDO� KHSDWHFWRP\� IRU� ODUJH� �!��� FP�� KHSDWRFHOOXODU� FDUFLQRPD��

&DQFHU ����� ���� ���������30,'����������

��� ,VKL]DZD 7� +DVHJDZD� .� $RNL 7� HW� DO�� 1HLWKHU� PXOWLSOH� WXPRUV� QRU� SRUWDO� K\SHUWHQVLRQ� DUH VXUJLFDO�

FRQWUDLQGLFDWLRQV IRU�KHSDWRFHOOXODU�FDUFLQRPD� *DVWURHQWHURORJ\ ��������������������30,'����������

��� 0XUDNDPL� 7� ,VKLPDUX +�� 6DNDPRWR� ,�� HW� DO�� 3HUFXWDQHRXV� UDGLRIUHTXHQF\� DEODWLRQ� DQG� WUDQVFDWKHWHU� DUWHULDO�

FKHPRHPEROL]DWLRQ�IRU�K\SHUYDVFXODU KHSDWRFHOOXODU�FDUFLQRPD��UDWH�DQG�ULVN�IDFWRUV�IRU�ORFDO�UHFXUUHQFH��&DUGLRYDVF�

,QWHUYHQW 5DGLRO �������������������30,'����������

���+DVHJDZD�.��.RNXGR�1��0DNXXFKL�0��HW�DO��&RPSDULVRQ�RI�UHVHFWLRQ�DQG�DEODWLRQ�IRU�KHSDWRFHOOXODU FDUFLQRPD��D�

FRKRUW�VWXG\ EDVHG�RQ�D�-DSDQHVH�QDWLRQZLGH�VXUYH\� - +HSDWRO ����������������30,'����������

���+XDQJ�-��<DQ�/��&KHQJ�=��HW�DO��$�UDQGRPL]HG�WULDO�FRPSDULQJ�UDGLRIUHTXHQF\�DEODWLRQ�DQG�VXUJLFDO�UHVHFWLRQ�IRU�

+&& FRQIRUPLQJ�WR�WKH�0LODQ�FULWHULD� $QQ 6XUJ ������������������ 30,'���������

���/ORYHW�-0��5HDO�0,��0RQWDxD�;��HW�DO��$UWHULDO HPEROLVDWLRQ�RU�FKHPRHPEROLVDWLRQ�YHUVXV�V\PSWRPDWLF�WUHDWPHQW�

LQ� SDWLHQWV� ZLWK XQUHVHFWDEOH� KHSDWRFHOOXODU� FDUFLQRPD�� D� UDQGRPLVHG� FRQWUROOHG� WULDO�� /DQFHW ����� ���� ��������

30,'����������

���1L�-<� ;X�/)� 6XQ�+/��=KRX�-;� &KHQ�<7��/XR�-+��3HUFXWDQHRXV�DEODWLRQ�WKHUDS\�YHUVXV�VXUJLFDO�UHVHFWLRQ�LQ�WKH�

WUHDWPHQW� IRU� HDUO\�VWDJH KHSDWRFHOOXODU� FDUFLQRPD�� D� PHWD�DQDO\VLV RI ������� SDWLHQWV�� -� &DQFHU� 5HV� &OLQ� 2QFRO

����� ���� ���������30,'����������

&4�� :KDW�WUHDWPHQW�PRGDOLWLHV�DUH�UHFRPPHQGHG�IRU���RU�PRUH�+&&V"

5HFRPPHQGDWLRQ

6WURQJ� UHFRPPHQGDWLRQ� (PEROL]DWLRQ� LV� UHFRPPHQGHG� DV� ILUVW�OLQH� WKHUDS\�� 7$, RU�

PROHFXODU�WDUJHWHG�WKHUDS\�LV�UHFRPPHQGHG�DV�VHFRQG�OLQH�WKHUDS\�

ڦ %DFNJURXQG

6HYHUDO� DOJRULWKPV� UHFRPPHQG� WUHDWPHQW�PRGDOLWLHV� IRU�PXOWLSOH +&&V��1RYHO� ILQGLQJV�ZHUH� DOVR�

UHSRUWHG� DIWHU� WKH� SXEOLFDWLRQ� RI� WKH� ����� YHUVLRQ� RI� WKH� *XLGHOLQHV�� +HUH�� ZH� LQYHVWLJDWHG� WKH�



���

HIILFDF\�RI�WUHDWPHQW�PRGDOLWLHV�E\�UHYLHZLQJ�SUHYLRXV�HYLGHQFH�

ڦ 6FLHQWLILF�6WDWHPHQW

$�OLWHUDWXUH�VHDUFK�FRQGXFWHG�ZLWK�D�SXEOLFDWLRQ�GDWH�EHWZHHQ�-DQXDU\���������DQG�-XQH����������DQG�

WKH�NH\ZRUGV�³7$(´��³7$&(´��³7$,´��³VRUDIHQLE´��³WUHDWPHQW�DOJRULWKP´��DQG�³WUHDWPHQW�DOORFDWLRQ´

H[WUDFWHG�����DUWLFOHV�WKDW�UHSRUWHG WKH�RXWFRPH�RI�WUHDWPHQW�IRU�PXOWLSOH�+&&V��7KLV�ZDV QDUURZHG�

GRZQ�WR����DUWLFOHV�LQ�WKH�ILUVW�VFUHHQLQJ��IURP�ZKLFK���ZLWK�DPELJXRXV�FRQFOXVLRQV ZHUH�H[FOXGHG��

7ZR� DUWLFOHV� WKDW� GR� QRW� LQFOXGH� WKH� NH\ZRUGV� EXW� UHIOHFW� DFWXDO� WUHDWPHQW VWUDWHJLHV IRU� +&& LQ�

-DSDQ ZHUH�H[WUDFWHG�LQ�PDQXDO�VHDUFKHV DQG�DUH�FLWHG�IRU�&4�� DORQJ�ZLWK�WKH���DUWLFOHV�VHOHFWHG�LQ�

WKH�VHFRQG�VFUHHQLQJ�

$�VWXG\�WKDW�LQYHVWLJDWHG DQ�DVVRFLDWLRQ�EHWZHHQ�WXPRU�QXPEHU�DQG�WKH�RXWFRPH�RI�KHSDWHFWRP\�

VKRZHG SRRU� ORQJ�WHUP�SURJQRVLV� IRU�PXOWLSOH�+&&V��EXW� KHSDWHFWRP\� FRXOG�EH�SHUIRUPHG� VDIHO\�

ZLWK� SURSHU� DVVHVVPHQW� RI� KHSDWLF IXQFWLRQDO� UHVHUYH� DQG� DGHTXDWH� UHVHFWLRQDO� YROXPH��� %HFDXVH�

WKHUH�LV ODFN�RI�FOHDU�HYLGHQFH�IRU�OLPLWLQJ UHVHFWLRQ�E\�WXPRU�QXPEHU� KRZHYHU� ³XS�WR���+&&V´��D�

FRQYHQWLRQDO�UHFRPPHQGDWLRQ�IRU�ORFRUHJLRQDO�WKHUDS\��LV�DSSOLHG�DV�DQ�LQGLFDWLRQ�IRU�KHSDWHFWRP\��

7KHUHIRUH��WKH�*XLGHOLQHV�UHFRPPHQG�WUHDWPHQW�PRGDOLWLHV�RWKHU�WKDQ�KHSDWHFWRP\�DQG�5)$�IRU���RU�

PRUH�+&&V�

/ORYHW� HW� DO�� FRPSDUHG� WKH�SURJQRVLV�RI ����SDWLHQWV�ZLWK�PXOWLSOH�+&&V�DQG�&KLOG�3XJK $�%�

OLYHU�IXQFWLRQ DIWHU�DOORFDWLQJ�WKHP�WR�HLWKHU�7$(��Q� ������7$&(��Q� ����� RU�V\PSWRPDWLF�WKHUDS\

�Q� ���� DQG IRXQG VLJQLILFDQWO\�EHWWHU�SURJQRVLV�LQ�WKH�7$&(�JURXS���7KH�YDOLGLW\�RI�WKH�LQGLFDWLRQV�

LQ�WKH�WKLUG�HGLWLRQ�RI�WKH�*XLGHOLQHV�KDV�EHHQ�VKRZQ�LQ�D�VWXG\�E\�7DND\DVX�HW�DO���LQ�ZKLFK ������

SDWLHQWV�WUHDWHG�ZLWK 7$&(�ZHUH�VWUDWLILHG�E\�WXPRU�QXPEHU��WXPRU VL]H��DQG�OLYHU�IXQFWLRQ���1RXVR�

HW�DO�� LQYHVWLJDWHG� WKH�YDOLGLW\�RI�7$, ZLWK���)8�DQG�FLVSODWLQ� LQ�SDWLHQWV�ZLWK�DGYDQFHG�+&& DQG�

IRXQG� WKDW VXUYLYDO� UDWH ZDV� VLJQLILFDQWO\� EHWWHU� LQ� WKH 7$, JURXS� FRPSDUHG ZLWK� QR�WUHDWPHQW�

FRQWUROV� PDWFKHG� E\� SURSHQVLW\� VFRUH��� 7KH� 6RUDIHQLE� +HSDWRFHOOXODU� &DUFLQRPD� $VVHVVPHQW�

5DQGRPL]HG� 3URWRFRO� �6+$53�� VWXG\�� D� GRXEOH�EOLQG� 5&7� VKRZHG� WKH� YDOLGLW\� RI� VRUDIHQLE� LQ�

+&&V�WKDW�DUH�XQUHVHFWDEOH�DQG�XQUHVSRQVLYH�WR�7$&(��FRPSDUHG�ZLWK�WKH�SODFHER�JURXS���%DVHG�RQ�

WKHVH�VWXGLHV��WKH�*XLGHOLQHV�UHFRPPHQG�7$&( RU�7$(�DV�ILUVW�OLQH�WKHUDS\ IRU���RU�PRUH�+&&V�DQG�

7$, RU�PROHFXODU�WDUJHWHG�WKHUDS\�DV�VHFRQG�OLQH�WKHUDS\ IRU�+&& XQUHVSRQVLYH WR�7$&( RU�7$(�

ڦ ([SODQDWLRQ

3UHYLRXV VWXGLHV�KDYH�UHSRUWHG WKH�YDOLGLW\�RI KHSDWHFWRP\��FRPELQDWLRQ�WKHUDS\�ZLWK�KHSDWHFWRP\�

DQG�FKHPRWKHUDS\��DQG�7$&(�LQ�SDWLHQWV�ZLWK PXOWLSOH�+&&V��EXW�WKHVH�ZHUH�FDVH�UHSRUWV RI�D�VPDOO�

QXPEHU�RI� SDWLHQWV�RU� KDG� XQGHILQHG FRQWURO� JURXSV� 7R�GDWH�� QR� VWXGLHV� KDYH VKRZQ�KLJK�TXDOLW\�

HYLGHQFH�IRU�OLPLWLQJ�WUHDWPHQW�E\�WXPRU�QXPEHU� ,Q�JHQHUDO��³XS�WR���+&&V´�LV�FRQVLGHUHG�WKH OLPLW�

LQ�KHSDWHFWRP\�DQG�5)$��$V�LQ�WKH�VWUDWLILFDWLRQ�VWXG\���LW�LV�DSSURSULDWH WR�SHUIRUP�7$&(�7$(�DV�



���

ILUVW�OLQH� WKHUDS\� LQ� SDWLHQWV� ZLWK� �� RU� PRUH� +&&V�� ,Q� WKH� FDVH� RI� 7$&(�7$( IDLOXUH�� 7$, DQG

PROHFXODU�WDUJHWHG�WKHUDS\�DUH�JRRG�RSWLRQV��%DVHG�RQ�WKH�HYLGHQFH�SUHVHQWHG�DERYH��WKH�*XLGHOLQHV�

UHFRPPHQG� 7$&(�7$(� DV� ILUVW�OLQH� WKHUDS\ IRU� �� RU� PRUH� +&&V DQG� 7$, RU� PROHFXODU�WDUJHWHG�

WKHUDS\�DV�VHFRQG�OLQH�WKHUDS\��$OO�WKHVH WUHDWPHQW�PRGDOLWLHV�DUH�FRPPRQO\�XVHG�LQ�FOLQLFDO�SUDFWLFH�

DQG� DUH� VXSSRUWHG� E\� VXIILFLHQW� FRQVHQVXV�� 7KHUHIRUH�� WKH� UHFRPPHQGDWLRQ� LV� UDWHG DV� ³VWURQJ´��

+RZHYHU�� WKH�YDOLGLW\�RI� WKHVH� WUHDWPHQW�PRGDOLWLHV�KDV�QRW�EHHQ�SURYHQ�IRU�+&&�DFFRPSDQLHG�E\�

H[WUDKHSDWLF�PHWDVWDVLV�RU�SRUWDO�YHLQ�WXPRU�WKURPEXV��VHH�RWKHU�&4V��

ڦ 5HIHUHQFHV

��� ,VKL]DZD 7� +DVHJDZD� .� $RNL 7� HW� DO�� 1HLWKHU� PXOWLSOH� WXPRUV� QRU� SRUWDO� K\SHUWHQVLRQ� DUH� VXUJLFDO�

FRQWUDLQGLFDWLRQV IRU�KHSDWRFHOOXODU�FDUFLQRPD� *DVWURHQWHURORJ\ ��������������������30,'����������

���/ORYHW�-0��5HDO�0,��0RQWDxD�;��HW�DO��$UWHULDO HPEROLVDWLRQ�RU�FKHPRHPEROLVDWLRQ�YHUVXV�V\PSWRPDWLF�WUHDWPHQW�

LQ� SDWLHQWV� ZLWK XQUHVHFWDEOH� KHSDWRFHOOXODU� FDUFLQRPD�� D� UDQGRPLVHG� FRQWUROOHG� WULDO�� /DQFHW ����� ���� ��������

30,'����������

���7DND\DVX .��$ULL 6��.XGR�0��HW�DO��6XSHUVHOHFWLYH�WUDQVDUWHULDO�FKHPRHPEROL]DWLRQ�IRU�KHSDWRFHOOXODU�FDUFLQRPD��

9DOLGDWLRQ�RI�WUHDWPHQW�DOJRULWKP�SURSRVHG�E\�-DSDQHVH�JXLGHOLQHV��-�+HSDWRO ������������������30,'����������

���1RXVR�.� 0L\DKDUD .� 8FKLGD�'�� HW� DO�� (IIHFW RI� KHSDWLF� DUWHULDO LQIXVLRQ� FKHPRWKHUDS\� RI� ��IOXRURXUDFLO� DQG�

FLVSODWLQ� IRU�DGYDQFHG�KHSDWRFHOOXODU�FDUFLQRPD� LQ� WKH�1DWLRQZLGH�6XUYH\ RI�3ULPDU\ /LYHU &DQFHU� LQ� -DSDQ��%U -�

&DQFHU������ ���� ��������30,'����������

���/ORYHW�-0��5LFFL�6��0D]]DIHUUR�9��HW�DO��6RUDIHQLE�LQ�DGYDQFHG�KHSDWRFHOOXODU�FDUFLQRPD��1�(QJO -�0HG ����� ����

��������30,'����������

&4�� :KDW� WUHDWPHQW� PRGDOLWLHV� DUH� UHFRPPHQGHG� IRU� +&&� LQ� SDWLHQWV�
ZLWK�OLYHU�GDPDJH�JUDGH�&��&KLOG�3XJK &�OLYHU�IXQFWLRQ�"

5HFRPPHQGDWLRQ

6WURQJ� UHFRPPHQGDWLRQ� /LYHU� WUDQVSODQWDWLRQ� LV� UHFRPPHQGHG� IRU� +&&� LQ� SDWLHQWV� ZLWK� OLYHU�

GDPDJH�JUDGH�&��&KLOG�3XJK &�OLYHU�IXQFWLRQ���SURYLGHG�WKDW�WKH�SDWKRORJLFDO�FRQGLWLRQ�LV�ZLWKLQ�WKH�

0LODQ�FULWHULD�

ڦ %DFNJURXQG

&LUUKRVLV�ZLWK� OLYHU�GDPDJH�JUDGH &� �&KLOG�3XJK & OLYHU� IXQFWLRQ� LV HQG�VWDJH� OLYHU�GLVHDVH�ZLWK�

SRRU�SURJQRVLV�DQG�D�ORZ�WROHUDELOLW\�WR�WUHDWPHQW��)RU�WKHVH�UHDVRQV��UHJDUGOHVV�RI�FRPRUELGLW\�ZLWK�

+&&�� RQO\� OLYHU� WUDQVSODQWDWLRQ� LV� WKRXJKW� WR� FRQWULEXWH� WR� SURJQRVLV��+RZHYHU�� LQ� DFWXDO� FOLQLFDO�

VLWXDWLRQV��PLQLPDOO\ LQYDVLYH�PRGDOLWLHV WKDW�KDYH�DGYDQFHG�UDSLGO\�LQ�UHFHQW�\HDUV DUH�RIWHQ�XVHG�WR�



���

WUHDW� +&&� LQ� SDWLHQWV� ZLWK� OLYHU� GDPDJH� JUDGH� &� �&KLOG�3XJK &� OLYHU� IXQFWLRQ��� +HUH�� ZH�

LQYHVWLJDWHG�WUHDWPHQW�PRGDOLWLHV�WKDW�FDQ�EH�UHFRPPHQGHG�IRU�SDWLHQWV�ZLWK�+&&�DQG�OLYHU�GDPDJH�

JUDGH�&��&KLOG�3XJK &�OLYHU�IXQFWLRQ��

ڦ 6FLHQWLILF�6WDWHPHQW

$� OLWHUDWXUH� VHDUFK�FRQGXFWHG�ZLWK�D�SXEOLFDWLRQ�GDWH�EHWZHHQ�-DQXDU\���������DQG�-XQH����������

H[WUDFWHG�����DUWLFOHV�WKDW�UHSRUWHG WKH�RXWFRPH�RI�WUHDWPHQW�IRU�+&&�LQ�SDWLHQWV�ZLWK�OLYHU�GDPDJH�

JUDGH�&��&KLOG�3XJK &�OLYHU�IXQFWLRQ��RU�HQG�VWDJH�FLUUKRVLV��7KLV�ZDV QDUURZHG�GRZQ�WR����LQ�WKH�

ILUVW� VFUHHQLQJ� $IWHU� H[WUDFWLQJ� DUWLFOHV� ZLWK� D� VPDOO� QXPEHU� RI� SDWLHQWV�� �� DUWLFOHV WKDW FOHDUO\�

GHVFULEH�WUHDWPHQW�WDUJHWV�DQG�LQGLFDWLRQV�DUH�FLWHG�IRU�&4���

0D]]DIHUUR�HW�DO��SHUIRUPHG�OLYHU�WUDQVSODQWDWLRQ�LQ�SDWLHQWV�ZLWK�+&&�ZLWKLQ�WKH�0LODQ�FULWHULD�

�VROLWDU\ +&& ����FP�RU XS�WR�� +&&V�����FP�ZLWK QR YDVFXODU�LQYDVLRQ�RU�H[WUDKHSDWLF�PHWDVWDVLV����

$IWHU�WUDQVSODQWDWLRQ���� SDWLHQWV�ZLWK�&KLOG�3XJK &�OLYHU�IXQFWLRQ�KDG�D���\HDU����\HDU��DQG���\HDU�

VXUYLYDO�UDWH�RI�����������DQG������UHVSHFWLYHO\��DQG�D���\HDU����\HDU��DQG���\HDU� UHFXUUHQFH�IUHH�

VXUYLYDO� UDWH� RI� ����� ����� DQG� ����� UHVSHFWLYHO\�� EXW WKHVH UDWHV� ZHUH� FRPSDUDEOH WR� WKRVH� RI�

SDWLHQWV� ZLWK� &KLOG�3XJK $�%� OLYHU� IXQFWLRQ� 6LPLODUO\�� LQ� D� UHYLHZ� RI� OLYLQJ� GRQRU� OLYHU�

WUDQVSODQWDWLRQ�SHUIRUPHG�DW�PXOWLSOH�LQVWLWXWLRQV�LQ�-DSDQ��WKH�SRVW�WUDQVSODQWDWLRQ VXUYLYDO�UDWHV�RI�

���� SDWLHQWV� ZLWK� &KLOG�3XJK &� OLYHU� IXQFWLRQ� ZHUH� ������ DQG� ������ DIWHU� �� DQG� �� \HDUV��

UHVSHFWLYHO\��DQG�WKH�UHFXUUHQFH�UDWHV�ZHUH������DQG�������DIWHU���DQG���\HDUV��UHVSHFWLYHO\���$JDLQ��

WKHVH� UDWHV� ZHUH� FRPSDUDEOH� WR� WKRVH� REWDLQHG� LQ� SDWLHQWV� ZLWK� &KLOG�3XJK $�%� OLYHU� IXQFWLRQ�

+RZHYHU�� LQ� D� SURVSHFWLYH�PXOWLFHQWHU� VWXG\� RI� 3(,� DQG� OLYHU� WUDQVSODQWDWLRQ� IRU�+&&�ZLWKLQ� WKH�

0LODQ� FULWHULD�� WKH� PHDQ� VXUYLYDO� SHULRG LQ� SDWLHQWV� ZLWK� &KLOG�3XJK &� OLYHU� IXQFWLRQ� ZHUH �����

PRQWKV� DIWHU� OLYHU� WUDQVSODQWDWLRQ� DQG� ����� PRQWKV� DIWHU� 3(,� UHFXUUHQFH�IUHH� VXUYLYDO� ZDV� ������

PRQWKV� DIWHU� OLYHU� WUDQVSODQWDWLRQ� DQG� ����� PRQWKV� DIWHU� 3(,�� LQGLFDWLQJ� WKDW� WUHDWPHQW� RXWFRPHV�

ZHUH�EHWWHU�ZLWK�OLYHU�WUDQVSODQWDWLRQ���$OVR��LQ D�UHWURVSHFWLYH�VWXG\�RI�����SDWLHQWV�ZLWK�+&&� WKH�

ULVN�RI�PRUWDOLW\�RU�HPHUJHQF\� OLYHU� WUDQVSODQWDWLRQ�DQG� WKH� LQFLGHQFH�RI� LUUHYHUVLEOH� OLYHU�GDPDJH

ZLWKLQ���ZHHNV�RI�HPEROL]DWLRQ�ZHUH����� WLPHV�DQG���� WLPHV�KLJKHU�� UHVSHFWLYHO\�� LQ� SDWLHQWV�ZLWK�

&KLOG�3XJK &�OLYHU�IXQFWLRQ�WKDQ�LQ�SDWLHQWV�ZLWK�&KLOG�3XJK $�OLYHU�IXQFWLRQ��

ڦ ([SODQDWLRQ

3DWLHQWV�ZLWK�+&&� DUH� H[SHFWHG� WR� KDYH� JRRG� SURJQRVLV� DIWHU� OLYHU� WUDQVSODQWDWLRQ�ZKHQ� +&&� LV�

ZLWKLQ�WKH�0LODQ�FULWHULD��,Q�WKH�8QLWHG�6WDWHV�DQG�(XURSH��OLYHU�WUDQVSODQWDWLRQ�LV�LQGLFDWHG�IRU�+&&�

UHJDUGOHVV�RI�WKH�EDFNJURXQG�OLYHU��DQG�WKHUHIRUH�VWXGLHV�WKHUH�LQFOXGH�D�FHUWDLQ�SURSRUWLRQ�RI�SDWLHQWV�

ZLWK�FRPSHQVDWHG�FLUUKRVLV� +RZHYHU��RXWFRPHV IRU�OLYHU�WUDQVSODQWDWLRQ�IRU�+&&�DFFRPSDQLHG�E\�

GHFRPSHQVDWHG�FLUUKRVLV�LQ�-DSDQ�DUH�DV�JRRG�DV�WKRVH IRU OLYHU�WUDQVSODQWDWLRQ�LQ�WKH�8QLWHG�6WDWHV�

DQG�(XURSH��VXJJHVWLQJ�WKDW�LW�LV�UHDVRQDEOH�WR�UHFRPPHQG�OLYHU�WUDQVSODQWDWLRQ�DV�D�JRRG�FKRLFH�IRU�



���

SDWLHQWV�ZLWK�OLYHU�GDPDJH�JUDGH�&��&KLOG�3XJK &�OLYHU�IXQFWLRQ���SURYLGHG�WKDW�+&&�LV ZLWKLQ�WKH�

0LODQ�FULWHULD�

7KH� TXHVWLRQ� DVVRFLDWHG�ZLWK� RWKHU� H[LVWLQJ� WUHDWPHQW�PRGDOLWLHV� IRU�+&&� LV�ZKHWKHU� WKH\� DUH�

SHUIRUPHG�VDIHO\�DQG�FRQWULEXWH�WR�SURJQRVLV�LQ�SDWLHQWV�ZLWK�OLYHU�GDPDJH�JUDGH�&��&KLOG�3XJK &�

OLYHU�IXQFWLRQ���9HU\�IHZ�VWXGLHV�KDYH�LQYHVWLJDWHG�WKH�YDOLGLW\�RI�KHSDWHFWRP\�IRU�+&&�LQ�SDWLHQWV�

ZLWK�OLYHU�GDPDJH�JUDGH�&��&KLOG�3XJK &�OLYHU�IXQFWLRQ���VXJJHVWLQJ�WKDW�KHSDWHFWRP\�LV�QRUPDOO\

QRW� LQGLFDWHG IRU� WKLV�JURXS�RI�SDWLHQWV�� ,Q� WHUPV�RI ORFRUHJLRQDO� WKHUDS\��3(,�KDG D�VOLJKWO\�EHWWHU�

VKRUW�WHUP� VXUYLYDO� FXUYH EXW SRRUHU SURJQRVLV� FRPSDUHG�ZLWK� OLYHU� WUDQVSODQWDWLRQ��7KLV� VXJJHVWV�

WKDW� WKH� ORQJ�WHUP� WUHDWPHQW� RXWFRPH� RI� 3(,� LV� SRRU� GHVSLWH� WKH� UREXVW� VKRUW�WHUP� VDIHW\� RI� WKH�

WUHDWPHQW� 7KH�PRVW�UHFHQW�OLWHUDWXUH VHDUFK�GLG�QRW�H[WUDFW�D�FRPSUHKHQVLYH�UHSRUW�RQ�SHUFXWDQHRXV�

DEODWLRQ��ZKLFK� LV� FXUUHQWO\� WKH�PDLQVWD\� RI ORFRUHJLRQDO� WKHUDS\��$OVR�� WKHUH�ZHUH� QR� UHSRUWV RQ�

ORQJ�WHUP� VXUYLYDO� IROORZLQJ� HPEROL]DWLRQ IRU�+&&��+RZHYHU�� LW�ZDV� FRQFOXGHG� IURP� ILQGLQJV� RI�

VWXGLHV� H[WUDFWHG� LQ� WKH� OLWHUDWXUH� VHDUFK� WKDW� HPEROL]DWLRQ� LV� DVVRFLDWHG� ZLWK� D� KLJK� ULVN� RI�

FRPSOLFDWLRQV�LQ�SDWLHQWV�ZLWK�OLYHU�GDPDJH�JUDGH�&��&KLOG�3XJK &�OLYHU�IXQFWLRQ���,Q�DGGLWLRQ��WKH�

PRVW� UHFHQW� OLWHUDWXUH� VHDUFK� H[WUDFWHG� RQO\� D� OLPLWHG� QXPEHU� RI� UHSRUWV� RQ� PROHFXODU�WDUJHWHG�

WKHUDS\�� &RQVHTXHQWO\�� WKHUH� LV� LQVXIILFLHQW� HYLGHQFH� WR� UHFRPPHQG� WUHDWPHQW� RWKHU� WKDQ� OLYHU�

WUDQVSODQWDWLRQ� IRU� SDWLHQWV� ZLWK� +&&� DQG� OLYHU� GDPDJH� JUDGH� &� �&KLOG�3XJK &� OLYHU� IXQFWLRQ���

7KHUH�ZHUH�FRPPHQWV�VXJJHVWLQJ�WKDW� LQ�DGGLWLRQ�WR�OLYHU�WUDQVSODQWDWLRQ��RWKHU�WUHDWPHQW RSWLRQV�EH�

LQFOXGHG LQ�WKH�*XLGHOLQHV�EHFDXVH�VRPH�VWXGLHV�UHSRUWHG LPSURYHG�SURJQRVLV�LQ�SDWLHQWV�ZLWK�OLYHU�

GDPDJH� JUDGH� &� �&KLOG�3XJK &� OLYHU� IXQFWLRQ�� ZLWK� WUHDWPHQWV RWKHU� WKDQ� OLYHU� WUDQVSODQWDWLRQ��

FRPSDUHG� ZLWK� XQWUHDWHG� SDWLHQWV� $IWHU� FDUHIXO� FRQVLGHUDWLRQ�� WKH� 5HYLVLRQ� &RPPLWWHH� KDV�

FRQFOXGHG WKDW� WKHVH� VWXGLHV� DUH� DVVRFLDWHG�ZLWK� VHOHFWLRQ�ELDV�� DQG� WKH� HYLGHQFH� LV� LQVXIILFLHQW WR�

UHFRPPHQG� RWKHU� WUHDWPHQW� RSWLRQV�� HVSHFLDOO\� ZKHQ� FRQVLGHULQJ� WKH� ULVNV� DVVRFLDWHG� ZLWK� OLYHU�

IDLOXUH� DQG� FRPSOLFDWLRQV�� 7KHUHIRUH�� FDUHIXO� DWWHQWLRQ� VKRXOG� EH� JLYHQ� WR� LQGLYLGXDO� SDWLHQWV� DQG�

WUHDWPHQW�PRGDOLWLHV�ZKHQ�VHOHFWLQJ�WUHDWPHQW�IRU�SDWLHQWV�ZLWK�&KLOG�3XJK &�OLYHU�IXQFWLRQ�

ڦ 5HIHUHQFHV

���0D]]DIHUUR�9��5HJDOLD�(��'RFL�5��HW�DO��/LYHU WUDQVSODQWDWLRQ�IRU�WKH�WUHDWPHQW�RI�VPDOO�KHSDWRFHOOXODU�FDUFLQRPDV�

LQ�SDWLHQWV�ZLWK�FLUUKRVLV��1�(QJO�-�0HG �������������� �������30,'���������

���7RGR 6��)XUXNDZD +��-DSDQHVH�6WXG\ *URXS RQ 2UJDQ�7UDQVSODQWDWLRQ� /LYLQJ�GRQRU OLYHU�WUDQVSODQWDWLRQ�IRU�DGXOW�

SDWLHQWV�ZLWK KHSDWRFHOOXODU�FDUFLQRPD��H[SHULHQFH�LQ�-DSDQ��$QQ�6XUJ ����� ���� �������30,'����������

���$QGULXOOL $��GH�6LR�,��6ROPL�/��HW�DO��6XUYLYDO RI�FLUUKRWLF�SDWLHQWV�ZLWK�HDUO\�KHSDWRFHOOXODU�FDUFLQRPD�WUHDWHG�E\�

SHUFXWDQHRXV�HWKDQRO�LQMHFWLRQ�RU�OLYHU WUDQVSODQWDWLRQ��/LYHU 7UDQVSO ����� �������������30,'����������

���*DUZRRG�(5� )LGHOPDQ�1��+RFK�6(� .HUODQ 5. -U� <DR�)<��0RUELGLW\�DQG�PRUWDOLW\�IROORZLQJ�WUDQVDUWHULDO OLYHU

FKHPRHPEROL]DWLRQ�LQ�SDWLHQWV�ZLWK KHSDWRFHOOXODU�FDUFLQRPD�DQG�V\QWKHWLF�KHSDWLF�G\VIXQFWLRQ��/LYHU 7UDQVSO ������

������������30,'����������



���

&4���� ,V� UDGLDWLRQ� WKHUDS\ HIIHFWLYH� DJDLQVW ERQH� DQG� EUDLQ� PHWDVWDVLV�
IURP�+&&"

5HFRPPHQGDWLRQV

6WURQJ� UHFRPPHQGDWLRQ� 5DGLDWLRQ� WKHUDS\ LV� UHFRPPHQGHG� IRU� WKH�PDQDJHPHQW� RI� SDLQIXO ERQH�

PHWDVWDVLV�

6WURQJ� UHFRPPHQGDWLRQ� :KROH� EUDLQ� UDGLRWKHUDS\� VWHUHRWDFWLF� UDGLRWKHUDS\�� RU� WKH� FRPELQDWLRQ�

WKHUDS\�LV�UHFRPPHQGHG�IRU�EUDLQ�PHWDVWDVLV�

ڦ %DFNJURXQG

7KHUH� DUH� PDQ\� UHSRUWV� RI� 5&7V� ZKHUH� UDGLDWLRQ� WKHUDS\ ZDV� DGPLQLVWHUHG� IRU� ERQH� RU� EUDLQ�

PHWDVWDVLV RI�XQNQRZQ�SULPDU\��VXJJHVWLQJ�WKDW�UDGLDWLRQ�WKHUDS\ LV�WKH�VWDQGDUG�WUHDWPHQW��$V�IDU�DV�

VROLG� WXPRUV� DUH� FRQFHUQHG�� WKHUH� LV� QR� HYLGHQFH� WKDW� LW� LV� EHQHILFLDO� WR� FKDQJH WKH� VWUDWHJ\� RI�

UDGLDWLRQ�WKHUDS\ EDVHG�RQ�WKH�SULPDU\�RUJDQ�RU�KLVWRORJLFDO�W\SH��+HUH��ZH�LQYHVWLJDWHG�WKH�QHHG�IRU�

HVWDEOLVKLQJ�WUHDWPHQW�VWUDWHJLHV�VSHFLILF�WR�+&&�

ڦ 6FLHQWLILF�6WDWHPHQW

7KLV�&4�LV�D�FRQWLQXDWLRQ�RI�&4���LQ�WKH�WKLUG�HGLWLRQ��$�OLWHUDWXUH�VHDUFK�FRQGXFWHG�ZLWK�WKH�VHDUFK�

TXHU\�XVHG� LQ� WKH� WKLUG�HGLWLRQ�DQG�D�SXEOLFDWLRQ�GDWH�EHWZHHQ�-DQXDU\���������DQG�-XQH����������

H[WUDFWHG�����DUWLFOHV��7KLV�ZDV QDUURZHG�GRZQ�WR ���EDVHG�RQ�WKH�DUWLFOH�WLWOHV�DQG�DEVWUDFWV�LQ�WKH�

ILUVW�VFUHHQLQJ��7KHQ��LQ�WKH�VHFRQG�VFUHHQLQJ��WKH�FRQWHQW�RI�WKH�����DUWLFOHV�ZDV�UHYLHZHG FDUHIXOO\

WR�VHOHFW�VWXGLHV��LQFOXGLQJ�UHWURVSHFWLYH�VWXGLHV��WKDW�HYDOXDWHG UDGLDWLRQ�WKHUDS\ IRU�ERQH�DQG�EUDLQ�

PHWDVWDVLV� IURP�+&&� DV�ZHOO� DV� 5&7V�� V\VWHPDWLF� UHYLHZV�� DQG�PHWD�DQDO\VHV� RI� ERQH� DQG� EUDLQ�

PHWDVWDVLV�RI�XQNQRZQ�SULPDU\� ,Q�WRWDO�����DUWLFOHV DUH�FLWHG�IRU�&4�������� WKDW�ZHUH�H[WUDFWHG LQ�

WKH�OLWHUDWXUH�VHDUFK�DQG ��DUWLFOHV�IURP�WKH�WKLUG�YHUVLRQ�

1R�FOLQLFDO�VWXGLHV�KDYH UHSRUWHG�KLJK�TXDOLW\�HYLGHQFH�IRU�SHUIRUPLQJ UDGLDWLRQ�WKHUDS\ IRU�ERQH�

PHWDVWDVLV� VROHO\� IURP +&&��+RZHYHU��5&7V�DQG�D�PHWD�DQDO\VLV�RI�ERQH�PHWDVWDVLV� IURP�RUJDQV�

RWKHU�WKDQ�WKH�OLYHU�KDYH�FRQVLVWHQWO\�UHSRUWHG WKH�HIILFDF\�RI�UDGLDWLRQ�WKHUDS\ LQ�PDQDJLQJ WKH SDLQ�

DVVRFLDWHG� ZLWK ERQH� PHWDVWDVLV�±��� DOWKRXJK� WKH\� LQFOXGHG YHU\� IHZ +&&� FDVHV��:KHUHDV� VRPH

UHWURVSHFWLYH�VWXGLHV�KDYH�VKRZQ WKH�EHQHILFLDO�HIIHFW�RI� UDGLDWLRQ� WKHUDS\ RQ�SDLQ�PDQDJHPHQW� LQ�

ERQH�PHWDVWDVLV�IURP�+&&�±�� RWKHUV�KDYH�UHSRUWHG�ORZHU�WUHDWPHQW�HIILFDF\�DQG�WKH�QHHG�IRU�KLJKHU�

UDGLDWLRQ� GRVHV� FRPSDUHG� ZLWK� UDGLDWLRQ� WKHUDS\ IRU� ERQH� PHWDVWDVLV� IURP� RWKHU� RUJDQV�±���� 7KLV

VXJJHVWV WKDW� LQVWHDG� RI� UDGLDWLRQ� WKHUDS\ IRU� RUGLQDU\� ERQH� PHWDVWDVLV�� GRVH� IUDFWLRQDWLRQ� LV�

DSSURSULDWH�IRU�ERQH�PHWDVWDVLV�IURP�+&&�

6LPLODUO\�� QR� FOLQLFDO� VWXGLHV� KDYH UHSRUWHG� KLJK�TXDOLW\� HYLGHQFH� IRU� SHUIRUPLQJ UDGLDWLRQ�

WKHUDS\ IRU� EUDLQ PHWDVWDVLV� VROHO\� IURP� +&&�� +RZHYHU�� WKH� FRPELQDWLRQ� RI� ZKROH� EUDLQ�



���

UDGLRWKHUDS\�DQG�VWHUHRWDFWLF�UDGLRWKHUDS\�KDV�EHHQ�HVWDEOLVKHG�DV�WKH�VWDQGDUG�EDVHG�RQ�WKH�ILQGLQJV�

IURP�5&7V�DQG�D�PHWD�DQDO\VLV�RI�SDWLHQWV�ZLWK�EUDLQ�PHWDVWDVLV�IURP�WKH�SULPDU\�FDQFHU�RULJLQDWLQJ�

LQ� WKH� RUJDQV��±���� (YHQ� WKRXJK� EUDLQ� PHWDVWDVLV� IURP� +&&� KDV EHHQ LQYHVWLJDWHG� RQO\� LQ�

UHWURVSHFWLYH� VWXGLHV�� VRPH� VWXGLHV� KDYH� VKRZQ WKDW� UDGLDWLRQ� WKHUDS\ H[WHQGV VXUYLYDO� FRPSDUHG�

ZLWK�QR�WUHDWPHQW��±���

ڦ ([SODQDWLRQ

,PSRUWDQW� SRLQWV WR� QRWH DERXW� GLVWDQW� PHWDVWDVLV� DUH� WKH� PDQDJHPHQW� DQG� SUHYHQWLRQ� RI� ORFDO�

WXPRU�DVVRFLDWHG� V\PSWRPV�� 3DUWLFXODUO\ LQ� SDWLHQWV� ZLWK� EUDLQ� PHWDVWDVLV�� VXSSUHVVLRQ� RI� WXPRU�

JURZWK�LV�GLUHFWO\�DVVRFLDWHG�ZLWK�VXUYLYDO DQG�WKHUHIRUH HVWDEOLVKLQJ�D�SURSHU�WUHDWPHQW�VWUDWHJ\� LV�

H[WUHPHO\�LPSRUWDQW��7KHUH�DUH�FRQVLVWHQW�UHVXOWV�IURP�PDQ\�5&7V�WKDW�HYDOXDWHG UDGLDWLRQ�WKHUDS\

IRU� ERQH RU� EUDLQ� PHWDVWDVLV� RI� XQNQRZQ� SULPDU\�� *HQHUDOO\�� WKHUH� LV� LQVXIILFLHQW HYLGHQFH� WR�

UHFRPPHQG FKDQJLQJ�WKH�LQGLFDWLRQV�IRU�UDGLDWLRQ�WKHUDS\ RU�WKH�GRVH�IUDFWLRQDWLRQ�PHWKRG�EDVHG�RQ�

WKH�RUJDQV�RI�SULPDU\�LQYROYHPHQW�RU�KLVWRORJLFDO�W\SH� $V�IDU�DV�WKLV�SRLQW�LV�FRQFHUQHG��WUHDWPHQW�

VWUDWHJ\� KDV� EHHQ� HVWDEOLVKHG� EDVHG� RQ� VXIILFLHQW� HYLGHQFH�� +RZHYHU�� DV� VWDWHG� LQ� WKH� 6FLHQWLILF�

6WDWHPHQW�VHFWLRQ��SDWLHQWV�ZLWK�GLVWDQW�PHWDVWDVLV�IURP�+&&�ZHUH�VHOGRP�LQYROYHG�LQ�KLJK�TXDOLW\�

VWXGLHV��VXJJHVWLQJ�WKDW�WKHVH ILQGLQJV�GR�QRW�DSSO\�WR�GLVWDQW�PHWDVWDVLV�IURP +&&�

2QO\�D�IHZ�UHWURVSHFWLYH�VWXGLHV�KDYH�DQDO\]HG�ERQH�RU�EUDLQ�PHWDVWDVLV�IURP�+&&��DQG�WKHUHIRUH�

HYLGHQFH�LV� OLPLWHG��KRZHYHU��QRQH�KDYH UHIXWHG�WKH�LPSRUWDQFH�RI�UDGLDWLRQ�WKHUDS\��7KLV VXJJHVWV

WKDW� LQGLFDWLRQV� IRU� UDGLDWLRQ� WKHUDS\ PD\� EH� HVWDEOLVKHG� XVLQJ� WKH� FULWHULD� IRU� ERQH� DQG� EUDLQ�

PHWDVWDVLV�IURP�RUJDQV�RWKHU�WKDQ�WKH�OLYHU��+RZHYHU��FRPSDUHG�ZLWK�ERQH�DQG�EUDLQ�PHWDVWDVLV�IURP�

RWKHU� RUJDQV�� WKH� RXWFRPHV RI� UDGLDWLRQ� WKHUDS\ IRU� ERQH� DQG� EUDLQ� PHWDVWDVLV� IURP� +&&� DUH�

JHQHUDOO\�SRRU��SURPSWLQJ�VRPH�VWXGLHV�WR�SURSRVH WKH�XVH�RI�LQWHQVLILHG�UDGLDWLRQ�WKHUDS\��<HW�WKHUH�

KDYH�EHHQ�QR�UHSRUWV RI�WKH�VXSHULRULW\�RI�UDGLDWLRQ�WKHUDS\ GRVH�IUDFWLRQDWLRQ WR�GDWH��

%DVHG�RQ�WKHVH�ILQGLQJV��UDGLDWLRQ�WKHUDS\ LV�UHFRPPHQGHG�IRU�PDQDJLQJ�WKH SDLQ�DVVRFLDWHG�ZLWK�

ERQH�PHWDVWDVLV��)RU�EUDLQ�PHWDVWDVLV��ZKROH�EUDLQ�UDGLRWKHUDS\��VWHUHRWDFWLF�UDGLRWKHUDS\��RU�ERWK�DUH�

UHFRPPHQGHG� DV� WUHDWPHQW�� 7KH� *HQHUDO� $IIDLUV� &RPPLWWHH� IRU� WKH� FXUUHQW� *XLGHOLQHV� KDV�

XQDQLPRXVO\� GHFLGHG� WR� VWURQJO\� UHFRPPHQG� WKHVH� WUHDWPHQWV EDVHG� RQ� WKHLU� FOLQLFDO� YDOLGLW\� DQG�

PHULWV��GHVSLWH�WKH�ODFN�RI�KLJK�TXDOLW\�HYLGHQFH�

ڦ 5HIHUHQFHV

���&KRZ�(��=HQJ�/��6DOYR�1��'HQQLV�.��7VDR�0��/XW] 6��8SGDWH�RQ�WKH�V\VWHPDWLF�UHYLHZ�RI�SDOOLDWLYH�UDGLRWKHUDS\�

WULDOV�IRU�ERQH�PHWDVWDVHV��&OLQ�2QFRO��5�&ROO�5DGLRO� ������������������30,'� ��������

��� 0F4XD\� +-� &ROOLQV� 6/� &DUUROO '�� 0RRUH� 5$� 5DGLRWKHUDS\� IRU� WKH� SDOOLDWLRQ� RI� SDLQIXO� ERQH� PHWDVWDVHV��

&RFKUDQH�'DWDEDVH�6\VW�5HY ������&'��������30,'����������

���:X�-6� :RQJ�5��-RKQVWRQ�0��%H]MDN $� :KHODQ�7� &DQFHU�&DUH�2QWDULR�3UDFWLFH *XLGHOLQHV�,QLWLDWLYH 6XSSRUWLYH�



���

&DUH *URXS��0HWD�DQDO\VLV RI�GRVH�IUDFWLRQDWLRQ UDGLRWKHUDS\�WULDOV IRU�WKH�SDOOLDWLRQ�RI�SDLQIXO�ERQH�PHWDVWDVHV��,QW�-�

5DGLDW�2QFRO�%LRO�3K\V �������������������30,'� ��������

��� &KRL� &�� 6HRQJ� -�� 3UHGLFWLYH IDFWRUV� RI� SDOOLDWLYH� UDGLRWKHUDS\� UHVSRQVH� DQG� VXUYLYDO LQ� SDWLHQWV� ZLWK VSLQDO�

PHWDVWDVHV�IURP KHSDWRFHOOXODU�FDUFLQRPD� *XW�/LYHU ���������������� 30,'� ��������

��� +DEHUPHKO� '�� +DDVH� .�� 5LHNHQ� 6�� 'HEXV� -�� &RPEV� 6(�� 'HILQLQJ� WKH� UROH� RI� SDOOLDWLYH� UDGLRWKHUDS\� LQ� ERQH�

PHWDVWDVLV�IURP�SULPDU\ OLYHU FDQFHU��DQ�DQDO\VLV�RI�VXUYLYDO DQG�WUHDWPHQW�HIILFDF\��7XPRUL ������������������30,'��

��������

��� +D\DVKL� 6�� 7DQDND +�� +RVKL� +�� ([WHUQDO EHDP� UDGLRWKHUDS\� IRU� SDLQIXO� ERQH� PHWDVWDVHV� IURP� KHSDWRFHOOXODU�

FDUFLQRPD�� PXOWLSOH� IUDFWLRQV� FRPSDUHG� ZLWK� DQ� ��*\ VLQJOH� IUDFWLRQ��1DJR\D -�0HG� 6FL ������ ���� ������ 30,'��

��������

���6DNDJXFKL 0��0DHED\DVKL 7��$L]DZD�7��,VKLEDVKL 1��)XNXVKLPD�6��6DLWR�7��5DGLDWLRQ WKHUDS\�DQG�SDOOLDWLYH FDUH�

SURORQJV� WKH� VXUYLYDO� RI� KHSDWRFHOOXODU FDUFLQRPD SDWLHQWV� ZLWK ERQH� PHWDVWDVHV�� ,QWHUQ 0HG ������ ��� ���������

30,'����������

���&KRL�6+��&KDQJ�-6��-HRQJ�<+� /HH�<��<XQ 0��6HRQJ�-��)'*�3(7�SUHGLFWV RXWFRPHV�RI�WUHDWHG�ERQH�PHWDVWDVLV

IROORZLQJ SDOOLDWLYH UDGLRWKHUDS\� LQ� SDWLHQWV ZLWK KHSDWRFHOOXODU FDUFLQRPD�� /LYHU� ,QW ������ ���� ��������� 30,'��

��������

��� &KRL� <�� .LP -�� /HH� ,�� 6HRQJ� -�� 'RVH� HVFDODWLRQ� XVLQJ� KHOLFDO� WRPRWKHUDS\ LPSURYHV ORFDO� FRQWURO� LQ� VSLQH

PHWDVWDVHV IURP�SULPDU\�KHSDWLF PDOLJQDQFLHV� /LYHU�,QW ���������������� 30,'� ��������

����.DL]X 7��.DUDVDZD�.��7DQDND�<�� HW� DO��5DGLRWKHUDS\� IRU� RVVHRXV�PHWDVWDVHV IURP�KHSDWRFHOOXODU� FDUFLQRPD� D�

UHWURVSHFWLYH�VWXG\ RI����SDWLHQWV� $P -�*DVWURHQWHURO �������������������30,'� �������

����1DNDPXUD 1��,JDNL +��<DPDVKLWD�+��HW�DO��$�UHWURVSHFWLYH�VWXG\ RI�UDGLRWKHUDS\�IRU�VSLQDO�ERQH�PHWDVWDVHV IURP�

KHSDWRFHOOXODU FDUFLQRPD �+&&�� -SQ -�&OLQ 2QFRO ���������������� 30,'� ��������

����&KDQJ 8.� .LP�06� +DQ &-� /HH '+� &OLQLFDO UHVXOW RI� VWHUHRWDFWLF UDGLRVXUJHU\� IRU� VSLQDO�PHWDVWDVLV� IURP�

KHSDWRFHOOXODU�FDUFLQRPD��FRPSDULVRQ�ZLWK�FRQYHQWLRQDO� UDGLDWLRQ� WKHUDS\�� -�1HXURRQFRO ������������������30,'��

��������

����+RUWRQ�-��%D[WHU�'+��2OVRQ�.%� 7KH PDQDJHPHQW�RI�PHWDVWDVHV WR�WKH�EUDLQ�E\�LUUDGLDWLRQ DQG�FRUWLFRVWHURLGV�

$P -�5RHQWJHQRO�5DGLXP 7KHU�1XFO�0HG ������������������30,'���������

����3DWLO�&*��3ULFROD .��*DUJ�6.� %U\DQW�$��%ODFN ./��:KROH�EUDLQ�UDGLDWLRQ�WKHUDS\ �:%57� DORQH YHUVXV�:%57

DQG� UDGLRVXUJHU\� IRU� WKH� WUHDWPHQW RI� EUDLQ PHWDVWDVHV� &RFKUDQH 'DWDEDVH 6\VW 5HY ������ &'�������� 30,'��

��������

����6DKJDO�$��$R\DPD +��.RFKHU 0��HW� DO��3KDVH��� WULDOV RI� VWHUHRWDFWLF� UDGLRVXUJHU\�ZLWK RU�ZLWKRXW�ZKROH�EUDLQ�

UDGLDWLRQ WKHUDS\ IRU� �� WR� �� EUDLQ PHWDVWDVHV� LQGLYLGXDO SDWLHQW� GDWD�PHWD�DQDO\VLV�� ,QW� -� 5DGLDW�2QFRO� %LRO� 3K\V

�����������������30,'����������

����7VDR 0��;X :��6DKJDO $� $�PHWD�DQDO\VLV�HYDOXDWLQJ VWHUHRWDFWLF UDGLRVXUJHU\��ZKROH�EUDLQ�UDGLRWKHUDS\��RU�ERWK�

IRU�SDWLHQWV SUHVHQWLQJ ZLWK D�OLPLWHG�QXPEHU RI�EUDLQ PHWDVWDVHV� &DQFHU ��������������������30,'����������

���� &KRL� +-� &KR� %&� 6RKQ� -+� HW� DO�� %UDLQ PHWDVWDVHV IURP� KHSDWRFHOOXODU FDUFLQRPD� SURJQRVWLF IDFWRUV DQG�



���

RXWFRPH��EUDLQ PHWDVWDVLV IURP�+&&� -�1HXURRQFRO ����������������� 30,'� ��������

����3DUN 7<��1D�<&� /HH�:+��HW DO��7UHDWPHQW�RSWLRQV�RI�PHWDVWDWLF EUDLQ� WXPRUV�IURP�KHSDWRFHOOXODU FDUFLQRPD�

VXUJLFDO UHVHFWLRQ YV� JDPPD NQLIH UDGLRVXUJHU\�YV� ZKROH EUDLQ UDGLDWLRQ� WKHUDS\� %UDLQ 7XPRU�5HV�7UHDW ���������

�������30,'����������

����<DPDNDZD�<��0RULJXFKL 0��$UDPDNL� 7� HW� DO��%UDLQ PHWDVWDVLV IURP�KHSDWRFHOOXODU FDUFLQRPD� WKH LPSDFW� RI�

UDGLRWKHUDS\�RQ�FRQWURO�RI�LQWUDFUDQLDO�KHPRUUKDJH� +HSDWRO�5HV ������������������30,'����������

&4���� :KDW� WUHDWPHQW� PRGDOLWLHV� DUH� HIIHFWLYH� DJDLQVW� H[WUDKHSDWLF�
PHWDVWDVLV� �H�J�� OXQJ�� DGUHQDO�� DQG� O\PSK� QRGH� PHWDVWDVLV� DQG�
GLVVHPLQDWLRQ��IURP�+&&"

5HFRPPHQGDWLRQV

6WURQJ� UHFRPPHQGDWLRQ� 0ROHFXODU�WDUJHWHG� WKHUDS\� LV� WKH� VWDQGDUG� WUHDWPHQW� IRU� DGYDQFHG�+&&�

DFFRPSDQLHG�E\�H[WUDKHSDWLF�PHWDVWDVLV�

:HDN� UHFRPPHQGDWLRQ� /RFRUHJLRQDO� WKHUDSLHV�� LQFOXGLQJ� UHVHFWLRQ� PD\� EH� VHOHFWHG� IRU OXQJ��

DGUHQDO�� DQG� O\PSK�QRGH�PHWDVWDVLV�DQG�GLVVHPLQDWLRQ� LQ�+&&�SDWLHQWV�ZLWK�QR�RWKHU� LQWUDKHSDWLF�

OHVLRQV�RU�ZHOO�PDQDJHG�LQWUDKHSDWLF�OHVLRQV�

ڦ %DFNJURXQG

+&&� DFFRPSDQLHG� E\� H[WUDKHSDWLF� PHWDVWDVLV LV� RIWHQ� DVVRFLDWHG� ZLWK� LQWUDKHSDWLF� OHVLRQV� LQ� WKH�

DGYDQFHG�VWDJH� 7KH�WUHDWPHQW�VWUDWHJ\�IRU�WKLV�JURXS�RI�SDWLHQWV�ZLOO�EH�UHYLHZHG�XQGHU�&4����EXW�

ZH� RIWHQ� HQFRXQWHU� VLWXDWLRQV�ZKHUH� LW� LV� SRVVLEOH� WR� VXSSUHVV� LQWUDKHSDWLF� OHVLRQV� DQG� DGPLQLVWHU�

ORFRUHJLRQDO� WKHUDS\� IRU� H[WUDKHSDWLF� PHWDVWDVLV�� &RQVLGHULQJ� ORFRUHJLRQDO� WKHUDS\� XQGHU� VXFK�

FLUFXPVWDQFHV��WUHDWPHQW�VWUDWHJLHV�WKDW�DUH�HIIHFWLYH�IRU�H[WUDKHSDWLF�PHWDVWDVLV��H�J�� OXQJ��DGUHQDO��

DQG�O\PSK�QRGH�PHWDVWDVLV�DQG�GLVVHPLQDWLRQ��ZHUH�UHYLHZHG�IRU�&4�����

ڦ 6FLHQWLILF�6WDWHPHQW

$� OLWHUDWXUH� VHDUFK�FRQGXFWHG�ZLWK�D�SXEOLFDWLRQ�GDWH�EHWZHHQ�-DQXDU\���������DQG�-XQH����������

H[WUDFWHG ���� (QJOLVK� DUWLFOHV� WKDW� UHSRUWHG WUHDWPHQW� RI� +&&� DFFRPSDQLHG� E\� H[WUDKHSDWLF�

PHWDVWDVLV� �H�J�� OXQJ�� DGUHQDO� DQG� O\PSK� QRGH� PHWDVWDVLV� DQG� GLVVHPLQDWLRQ�� DQG� FRQWDLQHG

UDGLDWLRQ� WKHUDS\�� LQWHUYHQWLRQDO� UDGLRORJ\�� FKHPRWKHUDS\�� UHVHFWLRQ�� HPEROL]DWLRQ�� 7$&(�� 5)$��

FU\RWKHUDS\��RU�KLJK�LQWHQVLW\�IRFXVHG�XOWUDVRXQG��+,)8��LQ�WKH�WLWOH��7KLV�ZDV QDUURZHG�GRZQ�WR����

DUWLFOHV�LQ�WKH�ILUVW�VFUHHQLQJ�WR�H[WUDFW�FDVH�UHSRUWV��VWXGLHV�ZLWK�����SDWLHQWV��DQG�UHYLHZV�WKDW�ZHUH�

QRW�V\VWHPDWLF�UHYLHZV��7KH�FRQWHQW�RI�WKH����DUWLFOHV�ZDV�IXUWKHU�UHYLHZHG�DQG����VWXGLHV�LQFOXGLQJ�

�� ��� FDVHV� RI� UHVHFWLRQ� IRU� OXQJ� DQG� O\PSK� QRGH�PHWDVWDVLV� DQG� GLVVHPLQDWLRQ� RU� �� ��� FDVHV� RI�



���

UHVHFWLRQ�IRU�DGUHQDO�PHWDVWDVLV ZHUH�H[WUDFWHG��$IWHU�H[FOXGLQJ�DUWLFOHV�ZLWK�LQVXIILFLHQW�GDWD IRU�XVH�

LQ� JXLGHOLQHV�� DUWLFOHV� DERXW� V\VWHPLF� FKHPRWKHUDS\� IRU� DGYDQFHG�+&&�ZLWK� H[WUDKHSDWLF� OHVLRQV��

DQG�DUWLFOHV�ZLWK�DPELJXRXV GHVFULSWLRQ�RI�WUHDWPHQW�IRU�H[WUDKHSDWLF�OHVLRQV�����DUWLFOHV�DUH�FLWHG�IRU�

WKLV�&4�

0ROHFXODU�WDUJHWHG� WKHUDS\� LV� WKH� VWDQGDUG� WUHDWPHQW IRU� DGYDQFHG +&&� DFFRPSDQLHG� E\�

H[WUDKHSDWLF� PHWDVWDVLV�� DV� GHVFULEHG� LQ� &4��� 7KHUHIRUH�� WKLV� &4����� IRFXVHV� RQ� ORFRUHJLRQDO�

WKHUDS\�IRU�H[WUDKHSDWLF�PHWDVWDVLV�

$� UHODWLYHO\� ODUJH� QXPEHU� RI� VWXGLHV ��� VWXGLHV� LQYROYLQJ� �� ��� SDWLHQWV�௅�� KDYH� H[DPLQHG�

UHVHFWLRQ�IRU�OXQJ�PHWDVWDVLV�IURP�+&&��([FOXGLQJ�RQH�VWXG\�WKDW�H[DPLQHG�SDWLHQWV�ZKR XQGHUZHQW

OLYHU�WUDQVSODQWDWLRQ��WKH���\HDU�VXUYLYDO�UDWH�RI�WKH�SDWLHQWV�LQ�WKH�UHPDLQLQJ���VWXGLHV�UDQJHG�IURP�

����� WR�������௅���2Q�WKH�RWKHU�KDQG��WKH���\HDU�VXUYLYDO�UDWH�DIWHU�OLYHU�WUDQVSODQWDWLRQ�ZDV�������

LQ� SDWLHQWV�ZKR� XQGHUZHQW� SXOPRQDU\�PHWDVWDVHFWRP\� DQG� ��� LQ� SDWLHQWV�ZKR� GLG� QRW XQHUJR� LW��

VXJJHVWLQJ�WKDW�UHVHFWLRQ�LPSURYHV�ORQJ�WHUP�SURJQRVLV���$QRWKHU�VWXG\ WKDW�LQYROYHG�5)$ �ZKLFK�LV�

QRW�D FRPPRQ�WUHDWPHQW�OLNH OXQJ�UHVHFWLRQ� IRU�OXQJ�PHWDVWDVLV�IURP�+&&�LQ ���SDWLHQWV UHSRUWHG�D�

PHGLDQ�VXUYLYDO�RI������PRQWKV�DQG�D�UDWH�RI�FRPSOLFDWLRQV�VXFK�DV�SQHXPRWKRUD[ RI �����

$OWKRXJK�WKH�QXPEHU�RI�VWXGLHV�RQ�DGUHQDO�PHWDVWDVLV�IURP�+&&�LV�VPDOO��EHWWHU�SURJQRVLV�ZDV�

UHSRUWHG� ZLWK� UHVHFWLRQ� WKDQ� ZLWK� RWKHU� WUHDWPHQW� PRGDOLWLHV� ZKHQ� LQWUDKHSDWLF� OHVLRQV� KDG� EHHQ�

FRQWUROOHG���DQG�WKH�SRVVLEOH� LPSURYHPHQW�RI� ORQJ�WHUP�SURJQRVLV�E\�DGUHQDOHFWRP\�ZDV�VKRZQ�LQ�

���SDWLHQWV�ZLWK�PHWDFKURQRXV�DGUHQDO�PHWDVWDVHV��LQFOXGLQJ�UHFXUUHQFH�DIWHU�OLYHU���

,Q�SDWLHQWV�ZLWK� O\PSK�QRGH�PHWDVWDVLV� IURP�+&&��SURJQRVLV�ZDV�EHWWHU�DIWHU� UHVHFWLRQ� WKDQ� LQ

WKH�QR�WUHDWPHQW� JURXS�� DQG� DIWHU�7$&(� IRU� O\PSK�QRGH�PHWDVWDVLV� DQG� LQWUDKHSDWLF� OHVLRQV� WKDQ�

DIWHU�7$&(�IRU� LQWUDKHSDWLF� OHVLRQV�RQO\���� ,Q�D QDWLRQZLGH� VXUYH\�FRQGXFWHG�E\� WKH�/LYHU�&DQFHU�

6WXG\�*URXS�RI�-DSDQ������SDWLHQWV�ZKR�XQGHUZHQW�UHVHFWLRQ�IRU�O\PSK�QRGH�PHWDVWDVLV�IURP�+&&�

KDG�D���\HDU�VXUYLYDO�UDWH�RI���������

7ZR�DUWLFOHV�DERXW�WKH�WUHDWPHQW�RI�GLVVHPLQDWLRQ DUH FLWHG�IRU�&4������RQH�RI�ZKLFK UHSRUWV�WKDW�

SURJQRVLV�LV�EHWWHU�ZLWK�UHVHFWLRQ�WKDQ�ZLWKRXW�UHVHFWLRQ�LQ�SDWLHQWV�ZLWK�SUHVHUYHG�OLYHU�IXQFWLRQ����

7KH�RWKHU�DUWLFOH�UHSRUWV�WKDW UHVHFWLRQ�KDV�D���\HDU�VXUYLYDO�UDWH�RI�����DQG�LV�FOLQLFDOO\ VLJQLILFDQW

ZKHQ�LQWUDKHSDWLF�OHVLRQV DUH DEVHQW�RU�ZHOO�FRQWUROOHG���

$PRQJ� RWKHU� ORFRUHJLRQDO� WKHUDSLHV�� KHOLFDO� WRPRWKHUDS\� �D� IRUP� RI� LQWHQVLW\�PRGXODWHG�

UDGLDWLRQ�WKHUDS\ IRU�PXOWLSOH�OXQJ��DGUHQDO��RU�O\PSK�QRGH�PHWDVWDVLV��SURYLGHV�SDOOLDWLYH�EHQHILW���

0DQ\� VWXGLHV WKDW LQYROYHG� WKH� XVH� RI� ORFRUHJLRQDO� WKHUDS\� IRU� H[WUDKHSDWLF� PHWDVWDVLV� KDYH�

VKRZQ WKH�LPSRUWDQFH�RI�PDQDJLQJ�LQWUDKHSDWLF�OHVLRQV��������DQG�LQ�DQRWKHU�VWXG\��SHUIRUPDQFH�VWDWXV�

�36�� DQG� YDVFXODU� LQYDVLRQ� �IRU� LQWUDKHSDWLF� OHVLRQV�� ZHUH� SURJQRVWLF� IDFWRUV� DPRQJ� ���� SDWLHQWV�

ZLWK�+&&�DQG H[WUDKHSDWLF�PHWDVWDVLV���

ڦ ([SODQDWLRQ



���

$UWLFOHV� FLWHG� IRU� WKLV� &4� IRFXV� RQ� WKH� WUHDWPHQW� RI� H[WUDKHSDWLF� OHVLRQV� WKDW� DFFRPSDQ\ +&&��

/DUJHO\� GXH� WR WKH� GLIILFXOW\� ILQGLQJ� DSSURSULDWH� FRQWUROV� LQ� WKLV� ILHOG�� WKH� OLWHUDWXUH� VHDUFK� IRU�

&4����� LQFOXGHG� RQO\� UHWURVSHFWLYH� VWXGLHV� ZLWK� UHODWLYHO\� ORZ� HYLGHQFH� OHYHOV�� DQG� QR� 5&7V� RU�

PHWD�DQDO\VHV��,Q�D VXEJURXS�DQDO\VLV�RI�DUWLFOHV�SUHVHQWLQJ�HYLGHQFH�WKDW�PROHFXODU�WDUJHWHG�WKHUDS\�

LPSURYHV� VXUYLYDO� LQ� SDWLHQWV� ZLWK� DGYDQFHG� +&&� DFFRPSDQLHG� E\� H[WUDKHSDWLF� PHWDVWDVLV�� WKH�

LPSURYHPHQW�ZDV IRXQG�QRW� WR� EH� VWDWLVWLFDOO\� VLJQLILFDQW�������+RZHYHU�� EHFDXVH� WKH� UHVXOWV� RI� WKH�

VXEJURXS�DQDO\VLV�WKDW�GLG�QRW�FRQFHUQ WKH�SULPDU\�HQGSRLQW�RI�WKH�VWXG\ DUH�RI�OLWWOH�VLJQLILFDQFH�DQG�

EHFDXVH� SUHVXPDEO\ WKH� UHVXOWV� ZRXOG� KDYH� EHHQ VLJQLILFDQW� ZLWK� D ODUJHU QXPEHU� RI� SDWLHQWV��

PROHFXODU�WDUJHWHG�WKHUDS\�LV�VWURQJO\�UHFRPPHQGHG��DV�LQ�&4��� DV�WKH�VWDQGDUG�WUHDWPHQW�IRU�+&&�

DFFRPSDQLHG�E\�H[WUDKHSDWLF�PHWDVWDVLV�LQ�SDWLHQWV�ZLWK�IDLU 36�DQG�&KLOG�3XJK $�OLYHU�IXQFWLRQ�

+RZHYHU��EDVHG�RQ�WKH�UHVXOWV�RI�VHYHUDO�UHWURVSHFWLYH�VWXGLHV DQG�FRQVLGHULQJ�WKDW�ORFRUHJLRQDO�

WKHUDS\� ZLOO� EH� VHOHFWHG� IRU� LQWUDKHSDWLF� OHVLRQV� DV� ZHOO� DV� H[WUDKHSDWLF� PHWDVWDVLV�� ORFRUHJLRQDO�

WKHUDSLHV� �LQFOXGLQJ� UHVHFWLRQ�� DUH� UHFRPPHQGHG�� DOWKRXJK� ZHDNO\�� DV� WUHDWPHQW� RSWLRQV� IRU�

H[WUDKHSDWLF�PHWDVWDVLV� IURP�+&&� �OXQJ�� DGUHQDO�� DQG� O\PSK� QRGH�PHWDVWDVLV� DQG� GLVVHPLQDWLRQ���

SURYLGHG�WKDW�LQWUDKHSDWLF�OHVLRQV�DUH�ZHOO�FRQWUROOHG�

ڦ 5HIHUHQFHV

��� .XR� 6:�� &KDQJ� </�� +XDQJ� 30�� HW� DO�� 3URJQRVWLF� IDFWRUV� IRU� SXOPRQDU\� PHWDVWDVHFWRP\� LQ� KHSDWRFHOOXODU�

FDUFLQRPD��$QQ�6XUJ�2QFRO �����������������30,'����������

���+DQ�.1��.LP�<7��<RRQ�-+��HW�DO��5ROH�RI�VXUJLFDO�UHVHFWLRQ�IRU�SXOPRQDU\�PHWDVWDVLV�RI�KHSDWRFHOOXODU�FDUFLQRPD��

/XQJ�&DQFHU �������������������30,'����������

��� /HH� &<�� %DH�0.�� 3DUN� ,.�� HW� DO�� 6XUJLFDO� UHVHFWLRQ� IRU� SXOPRQDU\� PHWDVWDVLV� IURP� KHSDWRFHOOXODU FDUFLQRPD��

DQDO\VLV�RI�SURJQRVLV�LQ�UHODWLRQ�WR�SULPDU\ FRQWURO��-�6XUJ�2QFRO �������������������30,'� ��������

���<RRQ�<6� .LP�+.��.LP�-�� HW�DO��/RQJ�WHUP�VXUYLYDO DQG�SURJQRVWLF� IDFWRUV�DIWHU�SXOPRQDU\�PHWDVWDVHFWRP\� LQ�

KHSDWRFHOOXODU�FDUFLQRPD��$QQ�6XUJ�2QFRO ��������������������30,'� ��������

��� .LWDQR�.��0XUD\DPD� 7�� 6DNDPRWR�0�� HW� DO�� 2XWFRPH� DQG� VXUYLYDO DQDO\VLV� RI� SXOPRQDU\� PHWDVWDVHFWRP\� IRU�

KHSDWRFHOOXODU�FDUFLQRPD��(XU -�&DUGLRWKRUDF�6XUJ ������������������30,'� ��������

���.RZ�$:��.ZRQ�&+��6RQJ�6��.LP� -0�� -RK� -:��&OLQLFRSDWKRORJLFDO� IDFWRUV� DQG� ORQJ�WHUP�RXWFRPH�FRPSDULQJ�

EHWZHHQ�OXQJ�DQG�SHULWRQHDO�PHWDVWDVHFWRP\�DIWHU�KHSDWHFWRP\�IRU�KHSDWRFHOOXODU�FDUFLQRPD�LQ�D�WHUWLDU\ LQVWLWXWLRQ��

6XUJHU\ �������������������30,'� ��������

���+ZDQJ�6��.LP�<+��.LP�'.��HW�DO��5HVHFWLRQ�RI�SXOPRQDU\�PHWDVWDVHV�IURP�KHSDWRFHOOXODU�FDUFLQRPD�IROORZLQJ�

OLYHU�WUDQVSODQWDWLRQ��:RUOG�-�6XUJ ��������������������30,'� ��������

��� +LUDNL 7�� <DPDNDGR� .�� ,NHGD� 2�� HW� DO�� 3HUFXWDQHRXV� UDGLRIUHTXHQF\ DEODWLRQ� IRU� SXOPRQDU\� PHWDVWDVHV� IURP�

KHSDWRFHOOXODU� FDUFLQRPD� UHVXOWV� RI� D� PXOWLFHQWHU VWXG\� LQ� -DSDQ�� -� 9DVF� ,QWHUY 5DGLRO ������ ���� ������� 30,'�

��������

���3DUN�-6��<RRQ�'6��.LP�.6��HW�DO��:KDW�LV�WKH�EHVW�WUHDWPHQW�PRGDOLW\�IRU�DGUHQDO�PHWDVWDVLV�IURP�KHSDWRFHOOXODU�



���

FDUFLQRPD"�-�6XUJ�2QFRO ����������������30,'� ��������

���� +D� 7<�� +ZDQJ� 6�� $KQ� &6�� HW� DO�� 5HVHFWLRQ� RI� PHWDFKURQRXV� DGUHQDO� PHWDVWDVLV� DIWHU� OLYHU� UHVHFWLRQ� DQG�

WUDQVSODQWDWLRQ�IRU�KHSDWRFHOOXODU�FDUFLQRPD��'LJ�6XUJ ������������������30,'� ��������

����7RPLPDUX <��:DGD�+��(JXFKL�+��HW�DO��&OLQLFDO�VLJQLILFDQFH�RI�VXUJLFDO�UHVHFWLRQ�RI�PHWDVWDWLF�O\PSK�QRGHV�IURP�

KHSDWRFHOOXODU�FDUFLQRPD��6XUJ�7RGD\ �������������������30,'� ��������

����:X�+��/LX�6��=KHQJ� -�� -L�*��+DQ� -��;LH�<��7UDQVFDWKHWHU� DUWHULDO� FKHPRHPEROL]DWLRQ� �7$&(�� IRU O\PSK�QRGH�

PHWDVWDVHV�LQ�SDWLHQWV�ZLWK�KHSDWRFHOOXODU�FDUFLQRPD��-�6XUJ�2QFRO �������������������30,'� ��������

���� +DVHJDZD� .��0DNXXFKL�0�� .RNXGR� 1�� HW� DO�� ,PSDFW� RI� KLVWRORJLFDOO\� FRQILUPHG� O\PSK� QRGH� PHWDVWDVHV� RQ�

SDWLHQW� VXUYLYDO DIWHU� VXUJLFDO� UHVHFWLRQ� IRU� KHSDWRFHOOXODU� FDUFLQRPD�� UHSRUW� RI� D� -DSDQHVH� QDWLRQZLGH� VXUYH\��$QQ�

6XUJ �������������������30,'� ��������

����/LQ�&&��/LDQJ�+3��/HH�+6��HW�DO��&OLQLFDO�PDQLIHVWDWLRQV�DQG�VXUYLYDO RI�KHSDWRFHOOXODU�FDUFLQRPD�SDWLHQWV�ZLWK�

SHULWRQHDO�PHWDVWDVLV��-�*DVWURHQWHURO�+HSDWRO ������������������30,'� ��������

����7DNHPXUD 1��+DVHJDZD�.��$RNL�7��HW�DO��6XUJLFDO�UHVHFWLRQ�RI�SHULWRQHDO�RU�WKRUDFRDEGRPLQDO�ZDOO�LPSODQWV�IURP�

KHSDWRFHOOXODU�FDUFLQRPD��%U�-�6XUJ ��������������������30,'� ��������

���� -DQJ�-:��.D\�&6��<RX�&5��HW� DO��6LPXOWDQHRXV�PXOWLWDUJHW� LUUDGLDWLRQ�XVLQJ�KHOLFDO� WRPRWKHUDS\� IRU�DGYDQFHG�

KHSDWRFHOOXODU� FDUFLQRPD� ZLWK� PXOWLSOH� H[WUDKHSDWLF PHWDVWDVHV�� ,QW� -� 5DGLDW� 2QFRO� %LRO� 3K\V ������ ���� �������

30,'� ��������

����8FKLQR�.��7DWHLVKL 5��6KLLQD�6��HW�DO��+HSDWRFHOOXODU�FDUFLQRPD�ZLWK�H[WUDKHSDWLF PHWDVWDVLV� FOLQLFDO IHDWXUHV�DQG�

SURJQRVWLF�IDFWRUV��&DQFHU ��������������������30,'� ��������

����/ORYHW�-0��5LFFL�6��0D]]DIHUUR�9��HW�DO��6RUDIHQLE� LQ�DGYDQFHG�KHSDWRFHOOXODU�FDUFLQRPD��1�(QJO -�0HG ������

�������������30,'� ��������

����&KHQJ�$/� .DQJ�<.��&KHQ�=��HW�DO��(IILFDF\ DQG�VDIHW\�RI�VRUDIHQLE�LQ�SDWLHQWV�LQ�WKH�$VLD�3DFLILF�UHJLRQ�ZLWK�

DGYDQFHG� KHSDWRFHOOXODU� FDUFLQRPD� D� SKDVH� ,,,� UDQGRPLVHG�� GRXEOH�EOLQG�� SODFHER�FRQWUROOHG� WULDO�� /DQFHW� 2QFRO

�����������������30,'� ��������

&4�� :KDW� WUHDWPHQW�PRGDOLWLHV� DUH� HIIHFWLYH� DJDLQVW�+&&�DFFRPSDQLHG�
E\�YDVFXODU�LQYDVLRQ"

5HFRPPHQGDWLRQ

6WURQJ� UHFRPPHQGDWLRQ� (PEROL]DWLRQ�� KHSDWHFWRP\�� 7$,�� DQG� PROHFXODU�WDUJHWHG� WKHUDS\� DUH�

UHFRPPHQGHG��2SWLPDO� WUHDWPHQW� LV� VHOHFWHG�FRQVLGHULQJ�HDFK�SDWLHQW¶V�FRQGLWLRQ� �VHH�EHORZ� IRU�D�

GHWDLOHG�H[SODQDWLRQ��

ڦ %DFNJURXQG

7KH� SUHYLRXV� ����� YHUVLRQ RI� WKH� *XLGHOLQHV� GLG� QRW� FRQWDLQ� DQ\ &4� RQ� +&&� DFFRPSDQLHG� E\



���

YDVFXODU� LQYDVLRQ�� 7KHUHIRUH�� ZH� HVWDEOLVKHG� D� QHZ� &4� IRU� +&&� ZLWK� YDVFXODU� LQYDVLRQ IRU� WKH�

FXUUHQW� YHUVLRQ� DQG� LQYHVWLJDWHG� WUHDWPHQW�PRGDOLWLHV� WKDW� DUH�SDUWLFXODUO\� HIIHFWLYH� IRU� SRUWDO� YHLQ�

WXPRU�WKURPEXV�

ڦ 6FLHQWLILF�6WDWHPHQW

$�OLWHUDWXUH�VHDUFK�FRQGXFWHG�ZLWK�D�SXEOLFDWLRQ�GDWH�EHWZHHQ�-DQXDU\���������DQG�-XQH����������DQG�

WKH� NH\ZRUGV� ³SRUWDO� YHLQ� WXPRU� WKURPEXV´�� ³VXUJLFDO� UHVHFWLRQ´�� ³FKHPRWKHUDS\´�� ³WUHDWPHQW�

DOJRULWKP´�� DQG� ³WUHDWPHQW� DOORFDWLRQ´ H[WUDFWHG� ���� DUWLFOHV� DERXW� WKH� WUHDWPHQW� RI� +&&�

DFFRPSDQLHG� E\� YDVFXODU� LQYDVLRQ� 7KLV�ZDV QDUURZHG� GRZQ� WR� ��� DUWLFOHV� LQ� WKH� ILUVW� VFUHHQLQJ��

IURP�ZKLFK����ZLWK�DPELJXRXV�FRQFOXVLRQV ZHUH�H[FOXGHG��7KUHH�DUWLFOHV� WKDW�GLG�QRW� LQFOXGH� WKH�

NH\ZRUGV� EXW� UHIOHFW� DFWXDO� KHSDWRORJ\ WUHDWPHQW� VWUDWHJLHV� LQ� -DSDQ ZHUH� H[WUDFWHG� LQ� PDQXDO�

VHDUFKHV DQG�DUH�FLWHG�IRU�&4�� DORQJ�ZLWK�WKH���DUWLFOHV�VHOHFWHG�LQ�WKH�VHFRQG�VFUHHQLQJ�

$�SURVSHFWLYH��QRQ�UDQGRPL]HG��VWXG\�KDV�UHSRUWHG�WKH���\HDU�VXUYLYDO�UDWH�RI�SDWLHQWV�ZLWK�+&&�

DFFRPSDQLHG� E\� YDVFXODU� LQYDVLRQ� DV� ������ LQ� WKH� 7$&(� JURXS� �Q�  � ���� DQG� ����� LQ� WKH�

V\PSWRPDWLF�WKHUDS\�JURXS��Q� ������LQGLFDWLQJ�WKH�HIIHFWLYHQHVV�RI�7$&(��

7KH� ��\HDU� VXUYLYDO� RI� SDWLHQWV� ZLWK� +&&� ZLWK SRUWDO� YHLQ� WXPRU� WKURPEXV� ZKR� XQGHUZHQW�

KHSDWHFWRP\�ZHUH�UHSRUWHG�WR�EH���������LQGLFDWLQJ�WKDW�VXUJHU\�SURORQJV�OLIH�WR�VRPH H[WHQW�����,Q�D�

VWXG\�FRQGXFWHG�E\�.RNXGR�HW�DO���SDWLHQWV�ZLWK�+&&�DFFRPSDQLHG�E\�SRUWDO�YHLQ�WXPRU�WKURPEXV�

ZHUH� GLYLGHG� LQWR� WKH� KHSDWHFWRP\� JURXS� �Q�  � ������� DQG� RWKHU� WUHDWPHQW� JURXS� �Q�  � ��������

&RPSDUHG� ZLWK� WKH� EDFNJURXQG�PDWFKHG� FRQWURO� JURXS� �Q�  � �������� SURJQRVLV� ZDV VLJQLILFDQWO\�

EHWWHU� LQ� SDWLHQWV� ZLWK� &KLOG�3XJK $� OLYHU� IXQFWLRQ� LQ� WKH� KHSDWHFWRP\� JURXS�� VXJJHVWLQJ� WKDW�

KHSDWHFWRP\�LV�DQ�HIIHFWLYH�WKHUDSHXWLF�SURFHGXUH�ZKHQ�WKH�ORFDWLRQV RI�WXPRU�WKURPEL DUH OLPLWHG�WR�

WKH�ULJKW�DQG�OHIW�SRUWDO�YHLQV��ILUVW�EUDQFKHV�RI�WKH�SRUWDO�YHLQ��� ,Q�DQRWKHU�VWXG\��.X�HW�DO��HYDOXDWHG�

FRPELQDWLRQ�WKHUDS\�RI�KHSDWHFWRP\�DQG�KHSDWLF�SHUIXVLRQ�WKHUDS\�ZLWK�GR[RUXELFLQ��EXW�WKH�UHVXOWV�

ZHUH�LQFRQFOXVLYH��

1RXVR�HW�DO��HYDOXDWHG�WKH�XWLOLW\�RI�7$, ZLWK���)8�DQG�FLVSODWLQ�LQ�SDWLHQWV�ZLWK�DGYDQFHG�+&&�

DFFRPSDQLHG�E\�SRUWDO�YHLQ�WXPRU�WKURPEXV�DQG�IRXQG�WKDW�PHGLDQ�VXUYLYDO�ZDV�ORQJHU�LQ�SDWLHQWV�

ZKR�XQGHUZHQW�7$, �����PRQWKV��WKDQ�LQ�EDFNJURXQG�PDWFKHG�FRQWURO�SDWLHQWV�ZLWK�DVVRFLDWHG�SRUWDO�

YHLQ�WXPRU�WKURPEXV������PRQWKV���

7KH�HIILFDF\�RI�PROHFXODU�WDUJHWHG�WKHUDS\ ZDV�HYDOXDWHG�LQ�WKH�VXEJURXS�DQDO\VLV�RI�WKH�6+$53�

VWXG\ WKDW�LQYHVWLJDWHG�WKH�HIIHFW�RI�VRUDIHQLE��Q� ������DQG�SODFHER��Q� ������LQ�SDWLHQWV�ZLWK�+&&�

DFFRPSDQLHG�E\�YDVFXODU� LQYDVLRQ �Q� ����� LQ� WRWDO���&RPSDUHG�ZLWK�SODFHER��VRUDIHQLE� LPSURYHG

FXPXODWLYH�VXUYLYDO�WR�����PRQWKV��WKXV�GHPRQVWUDWLQJ�WKH�OLIH�H[WHQGLQJ�HIIHFW�RI�WKH�GUXJ��

$� ODUJH�VFDOH�FRKRUW�VWXG\�RI�SDWLHQWV�ZLWK�+&&�DFFRPSDQLHG�E\�KHSDWLF�YHLQ� WXPRU� WKURPEXV�

ZDV�FRQGXFWHG�XVLQJ�WKH�GDWDEDVH�RI�WKH�/LYHU�&DQFHU�6WXG\�*URXS�RI�-DSDQ��ZKLFK�FRQWDLQV�SDWLHQW�

GDWD� IURP� KRVSLWDOV DFURVV� -DSDQ��5HVXOWV� SXEOLVKHG� DIWHU� WKH� SXEOLF� KHDULQJ� DERXW� WKH�*XLGHOLQHV�



���

KDYH�VKRZQ�WKDW� WKH�PHGLDQ�VXUYLYDO�RI�&KLOG�3XJK�$�SDWLHQWV�ZLWK�+&&�DFFRPSDQLHG�E\�KHSDWLF�

YHLQ�WXPRU�WKURPEXV�ZLWKRXW�LQIHULRU�YHQD�FDYD�WXPRU�WKURPEXV��Q� ��������ZDV�VLJQLILFDQWO\�ORQJHU�

LQ�WKH�UHVHFWLRQ�JURXS�������\HDUV��Q� ������WKDQ�LQ�WKH�QR�UHVHFWLRQ�JURXS�������\HDUV��Q� ��������7KH�

GLIIHUHQFH�UHPDLQHG�VLJQLILFDQW�ZKHQ DGMXVWLQJ IRU�EDFNJURXQG IDFWRUV�

ڦ ([SODQDWLRQ

%HFDXVH�DGYDQFHG�+&&�WHQGV�WR�LQYDGH�WKH�SRUWDO�YHLQ��WKH�PRVW�FULWLFDO�SURJQRVWLF�IDFWRU�LV�SRUWDO�

YHLQ� WXPRU� WKURPEXV��7KH�SRUWDO� YHLQ� WXPRU� WKURPEL� WKDW� DUH� QRUPDOO\�GHWHFWDEOH�RQ�SUHRSHUDWLYH�

GLDJQRVWLF� LPDJLQJ� DUH WKH� SRUWDO YHLQ� LQYDVLRQ� FDWHJRULHV� 9S��� 9S��� DQG�9S��� +RZHYHU�� D� VPDOO�

QXPEHU�RI�FDVHV�RU�H[SHULPHQWDO� WUHDWPHQWV�KDYH�EHHQ�VWXGLHG�VR�IDU�UHJDUGLQJ�+&&�DFFRPSDQLHG�

E\�9S���9S���RU�9S��WXPRU�WKURPEXV��DQG�WKXV�KLJK�TXDOLW\�HYLGHQFH�DERXW�WKH�HIILFDF\�RI�WUHDWPHQW�

PRGDOLWLHV�IRU�+&&�DFFRPSDQLHG�E\�9S���9S���RU�9S��WXPRU�WKURPEXV�LV�VFDQW� 7KLV�PHDQV�WKDW� DW�

SUHVHQW��WUHDWPHQW�VWUDWHJ\�LV�LQGLYLGXDOL]HG�EDVHG�RQ�OLYHU�IXQFWLRQ��WXPRU�FRQGLWLRQ��DQG�VHYHULW\�RI�

YDVFXODU� LQYDVLRQ�� 7KH� *HQHUDO� 5XOHV� IRU� WKH� &OLQLFDO� DQG� 3DWKRORJLFDO� 6WXG\� RI� 3ULPDU\� /LYHU�

&DQFHU��VL[WK HGLWLRQ��VWDWH WKDW�SDWLHQWV�ZLWK�WXPRU�WKURPEXV�LQ�ODUJH�YHVVHOV �VXFK�DV�9S� DQG�9S���

VKRXOG�EH WUHDWHG�DV� FXUDELOLW\�&� HYHQ�ZKHQ PDFURVFRSLF� UHVLGXDO� WXPRU� LV� DEVHQW� DIWHU� UHVHFWLRQ��

7KHUHIRUH� LW�PDNHV�VHQVH�WR�FKRRVH�WUHDWPHQW�PRGDOLWLHV�WKDW�DUH�IUHTXHQWO\�UHSRUWHG�LQ�UHFHQW�\HDUV��

KDYH�KLJK�HYLGHQFH�OHYHOV��DQG�DUH�HDV\�WR�DSSO\�LQ�-DSDQ�

8QGHU�&4������W\SHV�RI�WUHDWPHQW�PRGDOLWLHV�DUH�UHFRPPHQGHG��ZLWKRXW�DQ\�GDWD�WR�VXJJHVW WKH�

VWUHQJWK�RI�UHFRPPHQGDWLRQ�IRU�HDFK��7KHVH WUHDWPHQWV VKRXOG�EH�FRQWUDLQGLFDWHG�IRU�SDWLHQWV�ZLWK

FHUWDLQ� FOLQLFDO� FRQGLWLRQV� VXFK� DV 9S�� )RU� H[DPSOH�� HPEROL]DWLRQ� �RQH� RI� WKH� UHFRPPHQGHG�

WUHDWPHQW�RSWLRQV�� IRU�9S� DQG�9S� WXPRU� WKURPEXV�VKRXOG�EH�SHUIRUPHG�FDUHIXOO\�EHFDXVH�RI� WKH

ULVN� RI OLYHU� DEVFHVV� DQG� KHSDWLF� LQIDUFWLRQ�� 6ROLWDU\� +&&� ZLWK� 9S� WXPRU� WKURPEXV� LV� D� JRRG�

LQGLFDWLRQ� IRU� VXUJHU\�� EHFDXVH� FRPSDUHG�ZLWK� RWKHU� WUHDWPHQW�PRGDOLWLHV�� VXUJHU\� \LHOGV� VXSHULRU�

RXWFRPHV�LQ�+&&�SDWLHQWV�ZLWK�9S� WXPRU�WKURPEXV�DQG�UHODWLYHO\�JRRG�OLYHU�IXQFWLRQ��&KLOG�3XJK�

$�� SURYLGHG� WKDW� PDFURVFRSLFDOO\ FRPSOHWH� UHVHFWLRQ� LV� DFKLHYHG� WKXV�� KHSDWHFWRP\� PD\� EH�

FRQVLGHUHG� DV� ILUVW�OLQH� WKHUDS\�� +RZHYHU�� DV� LQ� 5HIHUHQFHV� �� DQG� ��� 7$, DQG�PROHFXODU�WDUJHWHG�

WKHUDS\�DUH�DOVR�UHFRPPHQGHG�IRU�SDWLHQWV�ZLWK�PXOWLSOH�+&&V�DQG�H[WHQVLYH�YDVFXODU�LQYDVLRQ�ZKR�

DUH�QRW�WKHUHIRUH�HOLJLEOH IRU�7$&(�DQG�UHVHFWLRQ�

6RPH�VWXGLHV�FRQGXFWHG�RYHUVHDV KDYH�VKRZQ�WKH�XWLOLW\�DQG� OLIH�SURORQJLQJ�HIIHFW�RI� UDGLDWLRQ�

WKHUDS\��VXFK�DV ZLWK�WKH�XVH�RI�\WWULXP������WKUHH�GLPHQVLRQDO�FRQIRUPDO�UDGLRWKHUDS\���'�&57�����

DQG� HPEROL]DWLRQ� ZLWK� \WWULXP���� UHVLQ� PLFURVSKHUHV���� EXW� WKH� HIIHFW� LV� QRW� FHUWDLQ DQG� WKHVH�

WKHUDSLHV�DUH�FXUUHQWO\�QRW�SUDFWLFHG�LQ�-DSDQ��$�VWXG\ RI�V\VWHPLF�FKHPRWKHUDS\ KDV�EHHQ�UHSRUWHG��

EXW�WKH�HIILFDF\�ZDV LQFRQVLVWHQW���

9DVFXODU� LQYDVLRQ� JHQHUDOO\� LPSOLHV SRUWDO� YHLQ� WXPRU� WKURPEXV�� 7KH� OLWHUDWXUH� VHDUFK� GLG� QRW�

H[WUDFW�DQ\�DUWLFOHV RQ�KHSDWLF�YHLQ�WXPRU�WKURPEXV�RU�ELOH�GXFW�WXPRU�WKURPEXV��+RZHYHU��EDVHG�RQ�



���

WKH� HYLGHQFH� UHSRUWHG� LQ� 5HIHUHQFH� ��� KHSDWHFWRP\� PD\� EH� LQGLFDWHG� IRU� +&& DFFRPSDQLHG� E\�

KHSDWLF� YHLQ� WXPRU� WKURPEXV� LQ� SDWLHQWV� ZLWK� UHODWLYHO\� JRRG� OLYHU� IXQFWLRQ� DQG� PDFURVFRSLFDOO\�

UHVHFWDEOH� OHVLRQV� DV� LQ�SRUWDO�YHLQ� WXPRU� WKURPEXV��'XH� WR� WKH� ODFN�RI�RWKHU� WUHDWPHQW�PRGDOLWLHV�

ZLWK�KLJK�TXDOLW\�HYLGHQFH��WKH�FXUUHQW�*XLGHOLQHV�PDNH�QR�UHFRPPHQGDWLRQ�VSHFLILF�WR�KHSDWLF�YHLQ�

WXPRU�WKURPEXV�

,Q� WKH�PHHWLQJV� IRU� ILQDOL]LQJ� UHFRPPHQGDWLRQV IRU WKH &4�� FRPPLWWHH�PHPEHUV�KDG� GLIIHULQJ�

RSLQLRQV� DQG� WKHUHIRUH� ORQJHU� WLPH� ZDV� QHHGHG� IRU� LQ�GHSWK� GLVFXVVLRQ� WKDQ� IRU� RWKHU� &4V�

6XEVHTXHQWO\��EDVHG�RQ�WKH�H[SHFWHG�WUHDWPHQW�UHVSRQVH��HPEROL]DWLRQ RU�KHSDWHFWRP\�ZDV�VHOHFWHG�

DV� ILUVW�OLQH� WKHUDS\ DQG�7$, RU�PROHFXODU�WDUJHWHG� WKHUDS\�DV� VHFRQG�OLQH� WKHUDS\�� DQG� WKHVH�ZHUH�

SUHVHQWHG� LQ� WKH�SXEOLF� KHDULQJ� DQG�SXEOLF� FRPPHQW� VHVVLRQV��+RZHYHU�� VHYHUDO� KHSDWRORJLVWV� KDG�

JHQXLQH� FRQFHUQV DERXW� VHOHFWLQJ� 7$&(� DV� ILUVW�OLQH� WKHUDS\ EHFDXVH� RI� WKH� ULVN� DVVRFLDWHG� ZLWK�

9S��9S�� WXPRU� WKURPEXV�� 7KH\ DOVR� SRLQWHG� RXW� WKH� JDS� EHWZHHQ� WKH� UHFRPPHQGDWLRQ� RI�

7$,�PROHFXODU�WDUJHWHG� WKHUDS\� DV� VHFRQG�OLQH� WKHUDS\ LQ� WKH� *XLGHOLQHV� DQG� WKH� IUHTXHQW� XVH� RI�

WKHVH WUHDWPHQW� PRGDOLWLHV� LQ� DFWXDO� FOLQLFDO� SUDFWLFH� LQ� -DSDQ�� )RU� WKHVH� UHDVRQV�� WKH� 5HYLVLRQ�

&RPPLWWHH� UHYLVLWHG WKLV� LVVXH� EXW� GLG� QRW� UHDFK� D� FRQVHQVXV� EHFDXVH� RI� WKH� REVHUYDWLRQ WKDW� WKH�

UHIHUHQFHV� FLWHG� IRU� &4���� ZKLFK� DUH� WKH� IRXQGDWLRQ� IRU� HYLGHQFH�EDVHG� UHFRPPHQGDWLRQ�� DUH�

LQGLYLGXDOO\�ERXQG�E\�VSHFLILF�VHOHFWLRQ�FULWHULD�DQG�GR�QRW�SURYLGH�VXIILFLHQW�VFLHQWLILF�HYLGHQFH�WR�

FRYHU�DOO�FDVHV�RI�YDVFXODU�LQYDVLRQ��%HFDXVH�LW�LV�GLIILFXOW�WR�SURYLGH�XQLYHUVDO UDQNLQJ�IRU�WKH�IRXU�

WUHDWPHQW�PRGDOLWLHV�DW�WKLV�SRLQW��WKH�&RPPLWWHH�&KDLU�GHFLGHG�WR�UHFRPPHQG�WKH�IRXU�PRGDOLWLHV�LQ�

SDUDOOHO��,W�LV�KRSHG�WKDW�PDQ\�VWXGLHV�ZLWK�KLJK�TXDOLW\�HYLGHQFH�ZLOO�EH�SXEOLVKHG�LQ�WKH�QHDU�IXWXUH��

HQDEOLQJ�XV�WR�PDNH�D�PRUH�VSHFLILF�DQG�FOHDUHU�UHFRPPHQGDWLRQ�IRU�&4���

,Q�VXPPDU\��HPEROL]DWLRQ��KHSDWHFWRP\��7$,��DQG�PROHFXODU�WDUJHWHG�WKHUDS\�DUH�UHFRPPHQGHG�

IRU� +&&� DFFRPSDQLHG� E\� YDVFXODU� LQYDVLRQ�� +RZHYHU�� FDUHIXO� DWWHQWLRQ� PXVW� EH� SDLG� WR� YDULRXV�

IDFWRUV�� LQFOXGLQJ� OLYHU� IXQFWLRQ DQG WXPRU� FKDUDFWHULVWLFV�� EHIRUH� VHOHFWLQJ� WKH� PRVW� DSSURSULDWH�

WUHDWPHQW�IRU�LQGLYLGXDO�SDWLHQWV�

ڦ 5HIHUHQFHV

���/XR� -��*XR�53��/DL� (&�� HW� DO�� 7UDQVDUWHULDO FKHPRHPEROL]DWLRQ� IRU� XQUHVHFWDEOH� KHSDWRFHOOXODU FDUFLQRPD�ZLWK

SRUWDO�YHLQ�WXPRU WKURPERVLV��D�SURVSHFWLYH�FRPSDUDWLYH VWXG\��$QQ 6XUJ 2QFRO ������������������30,'����������

���3DZOLN�70��3RRQ�57��$EGDOOD�(.��HW�DO��+HSDWHFWRP\�IRU�KHSDWRFHOOXODU�FDUFLQRPD�ZLWK�PDMRU SRUWDO�RU�KHSDWLF�

YHLQ�LQYDVLRQ��UHVXOWV�RI�D�PXOWLFHQWHU VWXG\��6XUJHU\ ������������������ 30,'����������

��� 7RU]LOOL *�� %HOJKLWL� -�� .RNXGR� 1�� HW� DO�� $� VQDSVKRW� RI� WKH� HIIHFWLYH� LQGLFDWLRQV� DQG� UHVXOWV� RI� VXUJHU\� IRU�

KHSDWRFHOOXODU� FDUFLQRPD� LQ� WHUWLDU\ UHIHUUDO FHQWHUV�� LV� LW� DGKHUHQW� WR� WKH� ($6/�$$6/'� UHFRPPHQGDWLRQV"� $Q�

REVHUYDWLRQDO�VWXG\�RI�WKH�+&&�(DVW�:HVW�VWXG\�JURXS��$QQ 6XUJ �������������������30,'����������

��� .RNXGR 7�� +DVHJDZD� .��0DWVX\DPD� <�� HW� DO�� 6XUYLYDO EHQHILW� RI� OLYHU UHVHFWLRQ� IRU� KHSDWRFHOOXODU� FDUFLQRPD�

DVVRFLDWHG�ZLWK SRUWDO�YHLQ�LQYDVLRQ��-�+HSDWRO ����������������� 30,'� ��������



���

���.X�<��,ZDVDNL�7��7RPLQDJD�0��HW�DO��5HGXFWLYH�VXUJHU\ SOXV�SHUFXWDQHRXV LVRODWHG�KHSDWLF�SHUIXVLRQ�IRU�PXOWLSOH�

DGYDQFHG�KHSDWRFHOOXODU�FDUFLQRPD��$QQ 6XUJ ����������������� 30,'� ��������

���1RXVR�.��0L\DKDUD .��8FKLGD�'�� HW� DO�� (IIHFW� RI� KHSDWLF� DUWHULDO� LQIXVLRQ� FKHPRWKHUDS\� RI� ��IOXRURXUDFLO� DQG�

FLVSODWLQ� IRU�DGYDQFHG�KHSDWRFHOOXODU�FDUFLQRPD� LQ� WKH�1DWLRQZLGH�6XUYH\ RI 3ULPDU\ /LYHU &DQFHU� LQ� -DSDQ��%U�-�

&DQFHU �������������������30,'����������

���%UXL[ -��5DRXO� -/��6KHUPDQ�0�� HW� DO��(IILFDF\� DQG� VDIHW\�RI� VRUDIHQLE� LQ�SDWLHQWV�ZLWK� DGYDQFHG KHSDWRFHOOXODU�

FDUFLQRPD��VXEDQDO\VHV�RI�D�SKDVH�,,,�WULDO��-�+HSDWRO ���������������� 30,'� ��������

���.RNXGR�7��+DVHJDZD�.��0DWVX\DPD�<��HW�DO��/LYHU UHVHFWLRQ�IRU�KHSDWRFHOOXODU�FDUFLQRPD�DVVRFLDWHG�ZLWK�KHSDWLF�

YHLQ�LQYDVLRQ��D -DSDQHVH�QDWLRQZLGH�VXUYH\� +HSDWRORJ\ ���������������� 30,'����������

���.RNDEL�1��&DPDFKR� -&��;LQJ�0�� HW� DO��2SHQ�ODEHO� SURVSHFWLYH� VWXG\� RI� WKH� VDIHW\� DQG� HIILFDF\� RI JODVV�EDVHG�

\WWULXP ���UDGLRHPEROL]DWLRQ�IRU�LQILOWUDWLYH KHSDWRFHOOXODU�FDUFLQRPD�ZLWK�SRUWDO YHLQ�WKURPERVLV��&DQFHU �����������

���������30,'����������

����1DND]DZD�7��$GDFKL�6��.LWDQR�0��HW�DO��3RWHQWLDO�SURJQRVWLF�EHQHILWV�RI�UDGLRWKHUDS\�DV�DQ�LQLWLDO WUHDWPHQW�IRU�

SDWLHQWV�ZLWK�XQUHVHFWDEOH�DGYDQFHG�KHSDWRFHOOXODU�FDUFLQRPD�ZLWK� LQYDVLRQ� WR LQWUDKHSDWLF� ODUJH�YHVVHOV��2QFRORJ\

����� ����������30,'����������

���� 6DQJUR� %�� &DUSDQHVH� /�� &LDQQL� 5�� HW� DO�� 6XUYLYDO DIWHU� \WWULXP���� UHVLQ� PLFURVSKHUH� UDGLRHPEROL]DWLRQ� RI�

KHSDWRFHOOXODU�FDUFLQRPD�DFURVV�%DUFHORQD�FOLQLF� OLYHU FDQFHU� VWDJHV��D�(XURSHDQ HYDOXDWLRQ��+HSDWRORJ\ ����������

������� 30,'����������

���� 2EL� 6�� <RVKLGD� +�� 7RXQH� 5�� HW� DO�� &RPELQDWLRQ� WKHUDS\ RI� LQWUDDUWHULDO ��IOXRURXUDFLO� DQG� V\VWHPLF�

LQWHUIHURQ�DOSKD IRU� DGYDQFHG� KHSDWRFHOOXODU� FDUFLQRPD� ZLWK SRUWDO� YHQRXV� LQYDVLRQ� &DQFHU ������ ����� ��������

30,'����������


