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3HGLDWULF�+HDOWK��0HGLFLQH�DQG�7KHUDSHXWLFV

)LUHZ�7L\DUH�7LUXQHK

'HSDUWPHQW�RI�0LGZLIHU\��&ROOHJH�RI�
+HDOWK�6FLHQFH��0L]DQ�7HSL�8QLYHUVLW\��
0L]DQ�7HIHUL��(WKLRSLD�

$EVWUDFW��:+2�KDV�FRQ¿UPHG�WKDW�&29,'����GLVHDVH�LV�D�SDQGHPLF�RQ�0DUFK�����������
7KH� GLVHDVH� LV� FDXVHG� E\� D� QHZ� YLUXV� FDOOHG� 6$56�&R9���� 6LQFH�� WKH� SDQGHPLF� ZDV�
DQQRXQFHG� DURXQG� ����������� FDVHV� DQG� �������� GHDWKV� ZHUH� UHSRUWHG� DV� RI� $XJXVW� ���
������7KLV�UHYLHZ�DLPHG�WR�H[SORUH�WKH�HWLRORJ\��SDWKRJHQHVLV��PDQLIHVWDWLRQ�DQG�FRPSOLFD�
WLRQ��7KH�SK\ORJHQHWLF�VWXG\�VKRZHG�WKDW�6$56�&R9���LV�D�VLQJOH�VWUDQGHG�51$�YLUXV��7KH�
YLUXV� LV� YHU\� FRQWDJLRXV� DQG� KDV� UDSLGO\� VSUHDG� JOREDOO\�� ,WV� XQLTXH� VWUXFWXUH� FDOOHG�
6� JO\FRSURWHLQV� KHOS� WKH� YLUXV� HQWHUV� LQ� DQG� FDXVH� LQIHFWLRQ� LQ� WKH� ERG\�� &KLOGUHQ¶V� ERG\�
UHDFWV� DJDLQVW� 6$56�&R9��� LQIHFWLRQV� WKURXJK� WKH� LQYROYHPHQW� RI� LQQDWH� DQG� DGDSWLYH�
LPPXQH� V\VWHP�� 7KH� FOLQLFDO�PDQLIHVWDWLRQ� LQ� FKLOGUHQ� LV� QRW� VSHFL¿F� DQG� QRW� GHWHUPLQHG��
+RZHYHU��IHYHU�DQG�FRXJK�KDYH�PRVWO\�EHHQ�SUR¿OHG��7KRXJK�WKH�VHYHUH�FRQGLWLRQ�LV�UDUHO\�
UHSRUWHG� LQ� FKLOGUHQ� FRPSDUHG�ZLWK� DGXOWV�� OLIH�WKUHDWHQLQJ� FRPSOLFDWLRQV�� DQG� GHDWK� DVVR�
FLDWHG� ZLWK� &29,'���� GLVHDVH� KDYH� EHHQ� GRFXPHQWHG�� 8QGHUO\LQJ� FKURQLF� SXOPRQDU\�
GLVHDVH�� FDUGLRYDVFXODU�GLVHDVH�� LPPXQRVXSSUHVVLRQ�� DQG�REHVLW\� VLJQL¿FDQWO\�FRQWULEXWH� WR�
WKH�FRPSOLFDWLRQV��
.H\ZRUGV��6$56�&R9����&29,'�����FKLOGUHQ��SDQGHPLF��FOLQLFDO�SUR¿OH

%DFNJURXQG
,Q� WKH� KLVWRU\� RI� +XPDQ� EHLQJV�� WKHUH� KDYH� EHHQ� GLIIHUHQW� SDQGHPLFV�� VXFK� DV�
&KROHUD�� EXERQLF� SODJXH�� VPDOOSR[�� DQG� LQÀXHQ]D��� ,Q� WKH� ��VW� FHQWXU\�� PRVW� RI�
WKH�SDQGHPLFV�ZHUH�FDXVHG�E\�HLWKHU�FRURQDYLUXV�RU�LQÀXHQ]D�YLUXV���7KH�FDXVH�IRU�
WKH� FXUUHQW� &29,'���� SDQGHPLF� LV� DOVR� FRURQDYLUXV�� 7KH� SDQGHPLF� LV� FDXVLQJ�
D� JOREDO� KHDOWK� DQG� VRFLR�HFRQRPLF� FULVLV� DQG� LV� WKH�PDMRU� SUREOHP� HQFRXQWHUHG�
DIWHU�WKH�VHFRQG�JOREDO�ZDU�WKDW�ODVWHG�IURP������WR�������)ROORZLQJ�LWV�¿UVW�UHSRUW�
LQ�'HFHPEHU�������6$56�&R9���DOPRVW�UHDFKHG�DOO�RYHU�WKH�ZRUOG��� ,W�ZDV�DW�WKH�
EHJLQQLQJ� LGHQWL¿HG� DV� DQ� RXWEUHDN� RI� FDVHV� RI� SQHXPRQLD� ZLWK� DQ� XQH[SODLQHG�
FDXVH� LQ�&KLQD��,W�ZDV�¿UVW� LQIRUPHG�WR� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��LQ�
'HFHPEHU�������

7KH� :RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� VWDWHG� &RURQDYLUXV� GLVHDVH� ����� DV�
D� SDQGHPLF� RQ� 0DUFK� ���� ������ 7KH� HWLRORJ\� IRU� &RURQDYLUXV� GLVHDVH� ����� LV�
D� QHZO\� LGHQWL¿HG� YLUXV� FDOOHG�6$56�&R9����� ,QGLYLGXDOV� LQIHFWHG�ZLWK� WKH� YLUXV�
FDQ�WUDQVPLW�WR�D�KHDOWK\�SHUVRQ�PDLQO\�WKURXJK�GURSOHWV�GLVFKDUJHG�IURP�WKH�QRVH�
DQG�PRXWK��� 6R� IDU��QR�RQH�KDV� LGHQWL¿HG�VSHFL¿F�YDFFLQDWLRQ�RU�PHGLFLQH� IRU� WKH�
GLVHDVH��� $FFRUGLQJ� WR� WKH� ODWHVW� GDWD�� DURXQG� ����������� &29,'���� FRQ¿UPHG�
FDVHV� DQG� �������� DVVRFLDWHG� GHDWKV� RI� DOO� DJHV� KDYH� EHHQ� UHSRUWHG� IURP� ����
FRXQWULHV�DV�RI�$XJXVW���������

&RUUHVSRQGHQFH��)LUHZ�7L\DUH�7LUXQHK��
'HSDUWPHQW�RI�0LGZLIHU\��&ROOHJH�RI�
+HDOWK�6FLHQFH��0L]DQ�7HSL�8QLYHUVLW\��32�
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$W�WKH�HDUOLHU�RXWVHWV�RI�&RYLG����SDQGHPLFV��FKLOGUHQ�
ZHUH�EHOLHYHG�WR�KDYH�PLOG�&29,'������+RZHYHU��DW�ODWHU�
WLPH� FKLOGUHQ� VHULRXVO\� DIIHFWHG� ZLWK� &29,'���� KDYH�
DSSHDUHG�WR�EH�VHHQ���� 2QH�VWXG\� LQ�86$�UHSRUWHG�QHDUO\�
����� RI� SHGLDWULF� SDWLHQWV� KDYH� EHHQ� DGPLWWHG� LQ�
KRVSLWDOV���� $QRWKHU� VWXG\� FRQGXFWHG� DPRQJ� FKLOGUHQ�
DGPLWWHG� LQ� ,&8� LQ� 86$� VKRZHG� WKDW� QHDUO\� ���� RI�
FKLOGUHQ� ZHUH� FULWLFDOO\� LOO� DQG� ���� ZKR� ZHUH� LQ� ,&8�
UHTXLUHG� YHQWLODWLRQ���� ,QIDQWV� DSSHDUHG� WR� EH� DIIHFWHG�
PRUH�VHULRXVO\�WKDQ�ROGHU�FKLOGUHQ��1HDUO\�����RI�LQIDQWV�
KDG�VHULRXV�FDVHV�FRPSDUHG�WR����RI�DJHV����DQG�ROGHU���

,Q� FRQWUDVW� WR� DGXOWV�� IHZHU� FKLOGUHQ� ZHUH� UHSRUWHG� WR�
HQFRXQWHU� FULWLFDO� LOOQHVV� DQG� DGPLVVLRQ�� (DUOLHU� GDWD� IURP�
FKLQD� UHSRUWHG�QHDUO\������FKLOGUHQ�ZLWK�&29,'����ZHUH�
DJHG����RU�\RXQJHU��%HVLGHV��RQO\������SHGLDWULFV�HQFRXQ�
WHUHG� OLIH� WKUHDWHQLQJ� FRPSOLFDWLRQ� LQ� FRQWUDVW� ZLWK� �����
RYHUDOO���� 6LPLODUO\��RWKHU� VWXGLHV� IURP� WKH�86$�VXSSRUWHG�
WKH�ULVN�RI�OLIH�WKUHDWHQLQJ�FRPSOLFDWLRQ�LQ�FKLOGUHQ�LV�ORZHU�
WKDQ�DGXOWV��+RVSLWDOL]DWLRQ�UDWH�DSSHDUHG�WR�ULVH�DV�WKH�DJH�
LQFUHDVHV��$PRQJ�FKLOGUHQ�OHVV�WKDQ����\HDUV�ROG��RQO\��±���
RI�WKHP�ZHUH�KRVSLWDOL]HG�ZKHQ�PRUH�WKDQ�����RI�SDWLHQWV�
ROGHU�WKDQ����\HDUV�ZHUH�KRVSLWDOL]HG����)XUWKHUPRUH��DERXW�
���RI�FKLOGUHQ�KDYH�EHHQ�UHSRUWHG�WR�KDYH�D�FULWLFDO�LOOQHVV��
FRPSDUHG�WR�������RI�DGXOWV����7KH�DJH�VSHFL¿F�IDWDOLW\�UDWLR�
DSSHDUHG� WR� ULVH� IURP������ LQ� FKLOGUHQ� DJHG����� \HDUV� WR�
DSSUR[LPDWHO\� ���� LQ� DGXOWV� DJHG����� \HDUV���� )ROORZLQJ�
WUHDWPHQW�FKLOGUHQ�W\SLFDOO\�UHFRYHUHG�ZLWKLQ���WR���GD\V���

'LIIHUHQW� VWXGLHV� KDYH� DWWHPSWHG� WR� FKDUDFWHUL]H� WKH�
PDQLIHVWDWLRQ� RI� &29,'���� GLVHDVH� LQ� FKLOGUHQ����

+RZHYHU�� WKH� FOLQLFDO� SUHVHQWDWLRQ� RI� &29,'���� H[FOX�
VLYHO\� LQ� FKLOGUHQ� KDV� QRW� \HW� EHHQ� H[WHQVLYHO\� VWXGLHG��
(YHQ� WKH� DYDLODEOH� VWXG\� VKRZHG� FRQWUDGLFWLQJ� ¿QGLQJV��
)RU� LQVWDQFH�� D� VWXG\� IURP� &KLQD� VXJJHVWV� WKDW� FKLOGUHQ�
ZLWK� &29,'���� PLJKW� KDYH� GLIIHUHQW� V\PSWRPV� WKDQ�
DGXOWV���� 2Q� WKH� FRQWUDU\�� DQRWKHU� VWXG\� UHSRUWHG� WKDW�
&29,'����KDV�VLPLODU�PDQLIHVWDWLRQ�ERWK�LQ�FKLOGUHQ�DQG�
DGXOWV����7KLV�FRQWUDGLFWLQJ�¿QGLQJ�VKRZHG�KRZ�IDU�H[WHQ�
VLYH�UHVHDUFK�LV�UHTXLUHG�WR�HQULFK�WKH�ERG\�RI�NQRZOHGJH�
UHJDUGLQJ�&29,'����FKDUDFWHULVWLFV�LQ�FKLOGUHQ��7KXV��WKLV�
UHYLHZ�RI�H[LVWLQJ�OLWHUDWXUH�ZDV�FRQGXFWHG�ZLWK� WKH�KRSH�
WR�SURYLGH� DQ� LQVLJKW� LQWR� WKH� GLVHDVH� LQ� FKLOGUHQ��+HQFH��
UHDGHUV�FDQ�UHIHU�WR�WKLV�UHYLHZ�WR�LQFUHDVH�WKHLU�DZDUHQHVV�

%DVLFV�RI�(WLRORJ\
7KHUH�KDYH�EHHQ�VHYHQ�FRURQD�YLUXV�VSHFLHV�LQIHFWLQJ�KXPDQ�
EHLQJ��,Q�����V�WKH�¿UVW�FRURQDYLUXV�WKDW�LQIHFW�KXPDQ�EHLQJ�
ZDV�UHFRJQL]HG��7KH�VHYHQWK�W\SH�RI�QHZO\�LGHQWL¿HG�FRUR�
QDYLUXV� LV� NQRZQ� DV� 6$56�&R9������ &RURQDYLUXVHV� DUH�

VLQJOH�VWUDQGHG�� SRVLWLYH�VHQVH�� HQYHORSHG�� 51$� YLUXVHV�
ZLWK� D� FURZQ�OLNH� DSSHDUDQFH�� *HQHUD� RI� FRURQD� YLUXVHV�
KDYH� EHHQ� FDWHJRUL]HG� LQWR� IRXU�� 'HOWDFRURQDYLUXV�
�GHOWD&R9��� *DPPDFRURQDYLUXV� �JDPPD&R9���
$OSKDFRURQDYLUXV� �DOSKD&R9��� DQG� %HWDFRURQDYLUXV�
�EHWD&R9����� &RURQDYLUXVHV� DUH� LQYROYHG� LQ� KXPDQ�� 7KH\�
FDQ�LQIHFW��JDVWURLQWHVWLQDO��UHVSLUDWRU\��FHQWUDO�QHUYRXV�V\V�
WHP��DQG�KHSDWLF�RI�KXPDQ�DQG�YHUWHEUDWH¶V�GLVHDVHV���

6$56�&R9��� JRHV� WR� ȕ&R9V�� KRZHYHU� 6$56�&R9��� LV�
GLIIHUHQW�IURP�RWKHU�YLUXVHV�EHORQJLQJ�WR�ȕ&R9V����%DWV�DQG�
URGHQWV�KDYH�EHHQ�VXVSHFWHG�DV�WKH�VRXUFH�RI�ȕ&R9V���7KH�YLUXV�
KDV� IRXU�PDLQ� VWUXFWXUDO�SURWHLQV�� QDPHO\�FRUH�QXFOHRFDSVLG�
�1��SURWHLQ��HQYHORSH� �(���PHPEUDQH� �0��JO\FRSURWHLQ��DQG�
VSLNH� �6�� JO\FRSURWHLQ���� �VHH� )LJXUH� ���� $PRQJ� WKHP��
6�SURWHLQV��6��DQG�6��VXEXQLWV��KDV�WKH�PRVW�LPSRUWDQW�IXQF�
WLRQ�LQ�YLUDO�DWWDFKPHQW��IXVLRQ��DQG�HQWU\�LQWR�FHOOV���

3DWKRJHQHVLV
0XFRXV� PHPEUDQHV� RI� WKH� UHVSLUDWRU\� WUDFW� DUH� WKH� ZD\�
WKURXJK�ZKLFK�6$56�&R9���PLJKW�JHW� WR� WKH� OXQJ��)URP�
WKH� OXQJ�� WKH� YLUXV� HQWHUV� LQWR� WKH� EORRG� FLUFXODWLRQ� DQG�
UHDFK�GLIIHUHQW�RUJDQV���� 6$56�&R9���PD\�XVH�DQJLRWHQ�
VLQ�FRQYHUWLQJ�HQ]\PH����$&(���DV�D�KRVW�FHOO�UHFHSWRU�WR�
JHW� LQ� DQG� FDXVH� LQIHFWLRQ� LQ� KXPDQV�� 7KLV� UHFHSWRU� LV�
IRXQG�ZLGHO\� LQ� YDULRXV� RUJDQV�� VXFK� DV� WKH� JDVWURLQWHVW�
LQDO� WUDFW�� WKH� OXQJ�� KHDUW�� DQG� NLGQH\�� 7KHVH� RUJDQV� DUH�
WDUJHWV� RI� 6$56�&R9������ 3DWKRSK\VLRORJ\� PHFKDQLVPV�
RI� 6$56�&R9��� KDYH� EHHQ� OLQNHG� WR� WKH� IXQFWLRQ� RI� WKH�
QRQVWUXFWXUDO�SURWHLQV�DQG�VWUXFWXUDO�SURWHLQV�

7KH� UHSOLFDWLRQ� SURFHVV� RI� 6$56�&R9��� IROORZV� ¿YH�
VWHSV���L��ELQGLQJ�WR�UHFHSWRU���LL��IXVLRQ�LQ�WR�KRVW�FHOO���LLL��
51$�WUDQVODWLRQ���LY��YLUDO�PDWXUDWLRQ��DQG��Y��EXG�RXW����7KH�
VSLNH�SURWHLQ�RI�FRURQDYLUXV��6��VXEVWUXFWXUH�IDFLOLWDWHV� WKH�
YLUXV�DWWDFKPHQW�ZLWK�UHFHSWRUV�ZKHUHDV�6��VXEVWUXFWXUH�KHOS�
FHOO�PHPEUDQH�LQWHJUDWLRQ����$IWHU� WKH�YLUXV�ELQGV�ZLWK�WKH�
KRVW�FHOO��6�SURWHLQ�ZLOO�XQGHUJR�FRQIRUPDWLRQDO�FKDQJH�E\�
D�KRVW�FHOO�VHULQH�SURWHDVH�FDOOHG�703566��ZKLFK�OHDGV�WR�
YLUDO�HQWU\�WKURXJK�WKH�SURFHVV�RI�HQGRF\WRVLV���� )ROORZLQJ�
WKH� YLUDO� HQWU\� LQWR� WKH� FHOOV�� WKH� YLUDO� 51$� JHQRPH� LV�
UHOHDVHG� LQWR� WKH� F\WRSODVP��7KHQ� IURP� WKH� UHOHDVHG�51$�
VWUXFWXUDO� SURWHLQV� DQG� SRO\SURWHLQV� ZLOO� EH� V\QWKHVL]HG��
¿QDOO\�WKH�UHSURGXFHG�YLUXV�ZLOO�EH�UHOHDVHG�RXW���

9LUDO� HQWU\� DQG� FHOO� LQIHFWLRQ� VWLPXODWH� WKH� ERG\¶V�
LPPXQH�UHDFWLRQ��,Q�UHVSRQVH�WR�WKH�DQWLJHQ��WKH�LQÀDPPD�
WRU\�SURFHVV�LV�LQLWLDWHG�E\�DQWLJHQ�SUHVHQWLQJ�FHOOV��$IWHU�WKH�
DQWLJHQ��YLUXV��LV�SUHVHQWHG��7�FHOOV�ZLOO�LGHQWLI\�WKH�YLUXV����

,Q� UHDFWLRQ� WR�DQWLJHQ�SUHVHQWDWLRQ��ERWK�FHOO�PHGLDWHG�DQG�
DQWLERG\�PHGLDWHG�LPPXQH�UHVSRQVHV�ZLOO�EH�VWLPXODWHG��7KH�
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LPPXQH� UHVSRQVH� LV� PHGLDWHG� E\� 7� O\PSKRF\WHV� DQG�
%� O\PSKRF\WHV��7�KHOSHU� FHOOV� �L�H��&'���DQG�&'����SUH�
GRPLQDQWO\�SOD\�WKH�¿JKW�DJDLQVW�WKH�YLUXV��7KH�&'���LQLWLDWH�
%�O\PSKRF\WHV�WR�SURGXFH�DQWLJHQ�WDUJHWHG�DQWLERGLHV��ZKLOH�
WKH�F\WRWR[LF�FHOOV��&'����DWWDFN�YLUDO�GLVHDVHG�FHOOV���

7KH� IDFW� WKDW� PRVW� LQIHFWHG� FKLOGUHQ� H[SHULHQFH� PLOG�
V\PSWRPV� DQG� KDYH� D� EHWWHU� SURJQRVLV� FRQWLQXRXV� WR�
KROG������� $OWKRXJK� WKH�UHDVRQ� LV�QRW�\HW�FOHDU��VHYHUDO� WKH�
RULHV� KDYH� EHHQ� SURSRVHG� WR� H[SODLQ� LW�� 2QH� RI� WKH� OLNHO\�
UHDVRQV� LV� WKDW� FKLOGUHQ� DUH� WKRXJKW� WR� KDYH� IHZHU� $&(��
DQG� 703566�� UHFHSWRUV� LQ� WKHLU� QDVDO� WLVVXH� WKDQ� DGXOWV��
7KHVH�UHFHSWRUV�KHOS�WKH�YLUXV�HQWU\�LQ�WR�KRVW�ERG\��7KDW�LV�
WKH�UHDVRQ�ZK\�SQHXPRQLD�DQG�$5'6�LV�QRW�FRPPRQ�LQ�NLGV�
ZLWK� &29,'���� FRPSDUHG� WR� DGXOWV���� $QRWKHU� SRVVLEOH�
H[SODQDWLRQ�LV�WLHG�WR�LPPXQH�UHVSRQVH��RYHU]HDORXV�SXOPRQ�
DU\�LQÀDPPDWRU\�PHGLDWRUV��WHUPHG�DV�F\WRNLQH�VWRUP�LV�UDUH�
LQ�FKLOGUHQ��$Q�H[DJJHUDWHG�LPPXQH�UHVSRQVH�PD\�HQG�XS�LQ�
H[WUHPH� LQÀDPPDWLRQ�� WKHUHE\� HYHQWXDOO\� FDXVLQJ� PRUH�
VHYHUH�GDPDJH��&KLOGUHQ��ZLWK� LPPDWXUH� LPPXQH�V\VWHPV��
DSSHDU� WR� EH� OHVV� FDSDEOH� RI� PRXQWLQJ� F\WRNLQH� VWRUPV�

VXJJHVWLQJ�ZK\�FKLOGUHQ�GR�QRW�VHHP�WR�EH�JHWWLQJ�VHYHUHO\�
LOO����,W�KDV�DOVR�EHHQ�VXJJHVWHG�WKDW�HDUO\�FKLOGKRRG�YDFFLQHV�
SURYLGH�VRPH�SURWHFWLYH�LPPXQLW\�DJDLQVW�6$56�&R9���LQ�
FKLOGUHQ�� 6WXGLHV� KDYH� VXJJHVWHG� WKDW�� LQ� FRQWUDVW� WR� DGXOW�
YDFFLQHV� FDQ� SURWHFW� FKLOGUHQ� IURP� DFTXLULQJ� &29,'����
GLVHDVH����7KH�RYHUDOO�SDWKRJHQHVLV�LV�LQGLFDWHG�LQ�)LJXUH���

&OLQLFDO�0DQLIHVWDWLRQ
&KLOGUHQ�RI�DOO�DJHV�FDQ�EH�DIIHFWHG�E\�&29,'����GLVHDVH����

7KH\� PD\� VKRZ� V\PSWRPV� ZLWKLQ� �±��� GD\V� DIWHU� EHLQJ�
LQIHFWHG� E\� 6$56�&R9������ 7KH� V\PSWRPV� KDYH� EHHQ�
UHSRUWHG�WR�EH�PLOGHU�WKDQ�DGXOWV����0DOH�FKLOGUHQ�FRQVWLWXWH�
D� JUHDWHU� SURSRUWLRQ� WKDQ� IHPDOHV���� $� VWXG\� FRQGXFWHG� RQ�
FKLOGUHQ� ZLWK� &29,'���� GHOLQHDWHG� D� VSHFWUXP� RI� FOLQLFDO�
DSSHDUDQFHV�IURP�QR�V\PSWRP�WR�VHYHU�FRQGLWLRQ��7KH�PDQL�
IHVWDWLRQ�FDQ�EH�FDWHJRUL]HG�LQ�WR�¿YH�VWDJH�GHSHQGLQJ�RQ�WKH�
VHYHULW\�RI�FOLQLFDO�SURJUHVVLRQ���L��WKH�LQLWLDO�FKDUDFWHULVWLFV�LV�
QR�DSSDUHQW�FOLQLFDO�VLJQV���LL��PLQRU�FOLQLFDO�V\PSWRPV�VXFK�DV�
FRXJK��IHYHU��P\DOJLD��IDWLJXH��LLL��VXEFOLQLFDO�SQHXPRQLD���LY��
6HYHUH�SQHXPRQLD�FKDUDFWHUL]HG�ZLWK�K\SR[LD��G\VSQHD�DQG�

)LJXUH���6$56�&R9���VWUXFWXUH��
1RWHV��5HSURGXFHG�IURP�6WDW3HDUOV�3XEOLVKLQJ�//&��&RS\ULJKW���������&DVFHOOD�0��5DMQLN�0��&XRPR�$��'XOHERKQ�6&��'L�1DSROL�5��)HDWXUHV��(YDOXDWLRQ��DQG�7UHDWPHQW�RI�
&RURQDYLUXV��&29,'������6WDW3HDUOV��KWWS���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\���������
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FHQWUDO�F\DQRVLV��DQG��Y��&ULWLFDO�VWDJH�LQYROYLQJ�FRPSOLFDWLRQ�
OLNH� VKRFN�� $5'6� DQG� PXOWL�RUJDQ� IDLOXUH���� 7KH� FOLQLFDO�
IHDWXUH� LQ� FKLOGUHQ� LV� VRPHKRZ� GLIIHUHQW� IURP� DGXOWV�� 7KH�
PRVW�FRPPRQ�V\PSWRP�LV�IHYHU��OLNH�LQ�DGXOWV��EXW�WKH�LQFL�
GHQWV�RI�SURGXFWLYH�FRXJK��YRPLWLQJ��DQG�GLDUUKHD�DUH�PXFK�
KLJKHU�WKDQ�LQ�DGXOWV����8QOLNH�DGXOWV��GU\�FRXJK�DQG�SKOHJP�
DUH�QRW� WKH�PRVW�FRPPRQ�V\PSWRPV���� &KLOGUHQ� UDUHO\�SUR�
JUHVVHG�WR�DFXWH�UHVSLUDWRU\�GLVWUHVV�V\QGURPH�WKDQ�DGXOWV���

$OWKRXJK� FKLOGUHQ� KDYH�PLOGHU� V\PSWRPV� FRPSDUHG� WR�
DGXOWV��LW�LV�LPSRUWDQW�KRZHYHU�WR�QRWH�WKH�FOLQLFDO�IHDWXUH�LQ�
FKLOGUHQ�PD\�SURJUHVV�WR�FULWLFDO�FRQGLWLRQ����&29,'����LQ�
\RXQJ�LQIDQWV�RIWHQ�KDV�DQ�XQH[SODLQHG�IHYHU�DORQJ�ZLWK�PLOG�
UHVSLUDWRU\�V\PSWRPV����7KH�PRVW�IUHTXHQWO\�SUR¿OHG�V\PS�
WRPV� IRU� FKLOGUHQ� DUH� FRXJK� DQG� IHYHU������� ,Q� D� VWXG\� WKDW�
HYDOXDWHG�����FKLOGUHQ�ZLWK�FRQ¿UPHG�6$56�&R9���LQIHF�
WLRQ� LQ�&KLQD�� WKH�PRVW�FRPPRQ�UHSRUWHG�V\PSWRPV�ZHUH��
IHYHU� ��������� FRXJK� �������� DQG� SKDU\QJHDO� HU\WKHPD�
�����������5HFHQWO\��D�V\VWHPDWLF�UHYLHZ�WKDW�LGHQWL¿HG�����
VWXGLHV�FRPSULVLQJ������SHGLDWULF�SDWLHQWV�DFURVV����FRXQ�
WULHV�LQGLFDWHG��PRVW�FRPPRQ�FOLQLFDO�PDQLIHVWDWLRQV��7KH\�

UHSRUWHG�WKDW� WKH�IUHTXHQWO\�HQFRXQWHUHG�V\PSWRPV�DUH�UKL�
QRUUKHD� ��������� IHYHU� ��������� P\DOJLD�IDWLJXH� ���������
DQG�FRXJK������������6RPH�FKLOGUHQ�SUHVHQWHG�ZLWK�PLOG�RU�
RIWHQ� LJQRUHG� V\PSWRPV� VXFK� DV� QDVDO� FRQJHVWLRQ�� QDXVHD��
DEGRPLQDO� GLVFRPIRUW�� GLDUUKHD�� YRPLWLQJ�� DQG� DEGRPLQDO�
SDLQ������� 5DVK� ZDV� DOVR� GRFXPHQWHG� DV� LQIUHTXHQW� VLJQ�
DPRQJ� FKLOGUHQ� ZLWK� &29,'����� '\VSQHD� RU� K\SR[HPLD�
DQG��VLJQ�DQG�V\PSWRPV�RI�PXOWL�RUJDQ�IDLOXUH�ZHUH�UDUHO\�
GHVFULEHG����0RUHRYHU��$5'6�DQG�SQHXPRWKRUD[�ZHUH�LQGL�
FDWHG�LQ�FKLOGUHQ�ZLWK�&29,'����YHU\�UDUHO\���

/DERUDWRU\�)LQGLQJV
7KH�YLUDO�DQWLJHQ��6$56�&R9���QXFOHLF�DFLG��LV�LGHQWL¿HG�
XVLQJ� UHDO�WLPH� UHYHUVH� WUDQVFULSWDVH�SRO\PHUDVH� FKDLQ�
UHDFWLRQ� �57�3&5��� 7KH� SUHIHUUHG� VDPSOH� FRPHV� IURP�
QDVRSKDU\QJHDO� VZDE�� 7KH� $PHULFDQ� &'&� UHFRPPHQGV�
WKH�VZDE�PXVW�EH�LQWURGXFHG�LQWR�WKH�QRVWULO�DQG�OHIW�LQVLGH�
IRU�VRPH�VHFRQGV��6RRQ�DIWHU�VDPSOH�FROOHFWLRQ��WKH�VDPSOH�
KDV� WR�EH�NHSW� LQ�VWHULOH� WXEHV�FRQWDLQLQJ��±��P/�RI�YLUDO�
WUDQVSRUW� PHGLD�� 6DPSOHV� KDYH� WR� EH� NHSW� DW� �±��&� IRU�

)LJXUH���3DWKRJHQHVLV��FRURQD�UHSOLFDWLRQ��
1RWHV��5HSURGXFHG�IURP�6WDW3HDUOV�3XEOLVKLQJ�//&��&RS\ULJKW���������&DVFHOOD�0��5DMQLN�0��&XRPR�$��'XOHERKQ�6&��'L�1DSROL�5��)HDWXUHV��(YDOXDWLRQ��DQG�7UHDWPHQW�RI�
&RURQDYLUXV��&29,'������6WDW3HDUOV��KWWS���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\���������
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DERXW� ��� KRXUV� DIWHU� FROOHFWLRQ���� 7KH� YLUXV� FDQ� DOVR� EH�
GHWHFWHG�LQ�VWRRO��VSXWXP��XULQH��DQG�EORRG���

%DVHG� RQ� FXUUHQW� GDWD�� D� FRQVLVWHQWO\� VLPLODU� UHVXOW� RI�
ODERUDWRU\�¿QGLQJV�KDV�QRW� \HW� EHHQ� UHSRUWHG� LQ� FKLOGUHQ��
7KH� ODERUDWRU\� UHVXOW�YDULHV�ZLWK� WKH� VHYHULW\�RI�&29,'��
��� GLVHDVH���� ,W� KDV� EHHQ� QRWHG� WKDW� LQ� WKH� HDUO\� WLPH�
IROORZLQJ� WKH� GLVHDVH� RQVHW�� HLWKHU� QRUPDO� RU� GHFUHDVHG�
ZKLWH� EORRG� FHOO� FRXQW� DQG� PDUJLQDOO\� HOHYDWHG� O\PSKR�
F\WH� FRXQW� KDYH� EHHQ� REVHUYHG�� 7KH�PDMRULW\� RI� SDWLHQWV�
KDYH� QRUPDO� QHXWURSKLO� FRXQWV������� 6HYHUH� FDVHV�PD\� EH�
DFFRPSDQLHG� E\�� LQFUHDVHG� VHUXP� LQÀDPPDWRU\� PDUNHUV�
VXFK�DV�'�GLPHU��SURFDOFLWRQLQ��FUHDWLQH�NLQDVH��DQG�LQWHU�
OHXNLQ��� DQG� SURJUHVVLYHO\� GHFUHDVHG� O\PSKRF\WH�������

7DEOH� �� VXPPDUL]HV� WKH� ODERUDWRU\� FKDQJHV� REVHUYHG� LQ�
PLOG�DQG�VHYHU�FDVHV�RI�&29,'����LQ�FKLOGUHQ

0\RJORELQ�� PXVFOH� DQG� KHSDWLF� HQ]\PHV� DSSHDUHG� WR�
ULVH�LQ�NLGV��,QFUHDVHG�&53�DQG�HU\WKURF\WH�VHGLPHQWDWLRQ�
UDWHV� KDYH� DOVR� EHHQ� UHSRUWHG���� 2Q� WKH� RWKHU� KDQG�� DQ�
REVHUYDWLRQDO� FRKRUW� VWXG\� IURP� &KLQD� UHSRUWHG� WKDW� HOH�
YDWHG�FUHDWLQH�NLQDVH��GHFUHDVHG�O\PSKRF\WHV��OHXFRSHQLD��
DQG�HOHYDWHG�SURFDOFLWRQLQ�DUH�W\SLFDO�DEQRUPDO�ODERUDWRU\�
UHVXOWV�DPRQJ�FKLOGUHQ�ZLWK�&29,'������

7KH� ODERUDWRU\� UHSRUW� LQ� FKLOGUHQ� LV� VRPHKRZ� GLIIHUHQW�
IURP�DGXOWV����,Q�FRQWUDVW�WR�DGXOWV��WKH�ZKLWH�EORRG�FHOO�FRXQWV�
RI�FKLOGUHQ�ZHUH�DOO�QRUPDO��ZLWK�GHFUHDVHG�QHXWURSKLO�FRXQWV�
DQG�LQFUHDVHG�O\PSKRF\WH�FRXQWV��7KH�YDOXH�RI�3&7�VKRZHG�
QR�GLIIHUHQFH�EHWZHHQ�FKLOGUHQ�DQG�DGXOWV��KRZHYHU��DQ�HOH�
YDWHG�OHYHO�RI�&53�DQG�,/���ZDV�VKRZQ�LQ�DGXOWV��EXW�QRW�LQ�
FKLOGUHQ�� &KLOGUHQ� KDYH� KLJKHU� OHYHO� RI� /'+� FRPSDUHG� WR�
DGXOWV����7KH�FRPSDULVRQ�RI�FKDUDFWHULVWLFV�RI�ODERUDWRU\�UHVXOW�
LQ�FKLOGUHQ�DQG�DGXOWV�LV�VXPPDUL]HG�LQ�7DEOH���

&RPSOLFDWLRQV
6R� IDU�� VWXGLHV� UHSRUWHG� WKDW� FKLOGUHQ� DSSHDU� WR� EH� OHVV�
DIIHFWHG� E\� WKLV� QHZ� FRURQDYLUXV�� %XW� WKH� UHSRUW� VKRZHG�
WKLV� UDUH� FDVH� P\� FDXVH� VHYHUDO� OLIH�WKUHDWHQLQJ� FRPSOLFD�
WLRQV�� &KLOGUHQ� XQGHU� ��� \HDUV� RI� DJH� ZLWK� &29,'�����
���±����ZHUH�KRVSLWDOL]HG� FRPSDUHG���±����DGXOWV� DJHG�
��±���\HDUV��%HVLGHV������±�����FKLOGUHQ�ZHUH�DGPLWWHG�WR�
DQ�,&8�FRPSDUHG�WR����±�����DGXOWV��&KLOGUHQ�DJHG����\HDU�
DFFRXQWHG�IRU�WKH�KLJKHVW�SHUFHQWDJH���±����RI�KRVSLWDOL]D�
WLRQ�DPRQJ�SHGLDWULF�SDWLHQWV�ZLWK�&29,'�������$�V\QGURPH�
FDOOHG�SHGLDWULF�LQÀDPPDWRU\�PXOWLV\VWHP�GLVRUGHU�ZKLFK�LV�
DVVRFLDWHG�ZLWK�&29,'���� KDV� EHHQ� UHSRUWHG�ZLGHO\�� 7KH�
V\QGURPH� DSSHDUV� IRXU� WR� VL[� ZHHNV� DIWHU� LQIHFWLRQ� DQG�
PDQLIHVWHG�E\�KLJK�IHYHU��ORZ�EORRG�SUHVVXUH��DQG�DEGRPLQDO�
SDLQ���� 6RPH� FKLOGUHQ� KDYH� H[SHULHQFHG� NLGQH\� LQMXU\��

7DEOH� �� 6XPPDU\� /DERUDWRU\� &KDQJHV� ZLWK� WKH� 6HYHULW\� RI�
&29,'���

0LOG�&29,'��� 6HYHUH�&29,'���

ļ�/\PSKRF\WHV ļ�/\PSKRF\WHV

Ļ�ļ:%&�&RXQW Ĺ�ļ�:%&�&RXQW

Ļ�1HXWURSKLOV

Ĺ�(65

Ĺ�&.�0% Ĺ�&.�0%

Ĺ�3URFDOFLWRQLQ Ĺ�3URFDOFLWRQLQ

Ĺ�$/7 Ĺ�$/7

Ĺ�/'+ Ĺ�/'+

Ĺ�$67

Ĺ� ,/���

Ĺ�&53 Ĺ�&53

Ĺ�'�GLPHU Ĺ�'�GLPHU

1RWHV��Ļ�'HFUHDVHG��ļ�QR�FKDQJH��Ĺ� LQFUHDVH��
$EEUHYLDWLRQV��/'+��ODFWDWH�GHK\GURJHQDVH��:%&��ZKLWH�EORRG�FHOO�FRXQW��$/7��
DODQLQH�DPLQRWUDQVIHUDVH��$67��DVSDUWDWH� DPLQRWUDQVIHUDVH��(65��HU\WKURF\WH�VHGL�
PHQWDWLRQ� UDWH�� &53�� F�UHDFWLYH� SURWHLQ�� ,/����� LQWHUOHXNLQ����� &.�0%�� FUHDWLQH�
NLQDVH�0%�

7DEOH���&RPSDULVRQ�RI�/DERUDWRU\�)LQGLQJ�$PRQJ�$GXOWV�DQG�
&KLOGUHQ�ZLWK�&29,'���

/DERUDWRU\�)LQGLQJ &KLOGUHQ $GXOW

:KLWH�EORRG�FHOO�FRXQW 1RUPDO $EQRUPDO

1HXWURSKLO 'HFUHDVHG ,QFUHDVHG

/\PSKRF\WHV ,QFUHDVHG 'HFUHDVHG

$EQRUPDO�$/7 +LJKHU /RZHU

$EQRUPDO�$67 6LPLODU 6LPLODU

$EQRUPDO�&. /RZHU +LJKHU

$EQRUPDO�0\R +LJKHU /RZHU

$EQRUPDO�37 +LJKHU /RZHU

$EQRUPDO�'�GLPHU 6LPLODU 6LPLODU

/'+ 6LJQLÀFDQWO\�LQFUHDVHG ,QFUHDVH

&53 'HFUHDVHG 6LJQLÀFDQWO\�LQFUHDVH

,/�� 'HFUHDVHG 6LJQLÀFDQWO\�LQFUHDVH

$EEUHYLDWLRQV��$/7�� DODQLQH� DPLQRWUDQVIHUDVH�� $67�� DVSDUWDWH� DPLQRWUDQVIHUDVH��
&53��F�UHDFWLYH�SURWHLQ��37��SURWKURPELQ� WLPH��&.�� FUHDWLQH�NLQDVH�� /'+�� ODFWDWH�
GHK\GURJHQDVH��,/����LQWHUOHXNLQ���
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LQÀDPPDWLRQ� LQ� WKH� KHDUW�� JDVWURLQWHVWLQDO� V\PSWRPV�� RU�
H[FHVVLYH�EORRG�FORWWLQJ���� 2QH� VWXG\�RQ�FKLOGUHQ�ZLWK� WKH�
XQGHUO\LQJ�PHGLFDO�SUREOHP�KDV� UHSRUWHG� WKDW� IHZ�RI� WKHP�
GHYHORSHG�IDLOXUH�RI�WZR�RU�PRUH�RUJDQ�V\VWHPV�DV�D�UHVXOW�RI�
&29,'���� GLVHDVH�� ZKLOH� PDQ\� RI� WKHP� GHYHORSHG� DFXWH�
UHVSLUDWRU\�V\QGURPH�DQG�VXSSRUWHG�ZLWK�D�YHQWLODWRU������

5LVN�)DFWRUV�WR�6HYHUH�'LVHDVH
0RVW�LQIHFWHG�FKLOGUHQ�KDYH�KDG�PLOG�V\PSWRPV�ZLWK�QR�IHYHU�
RU�SQHXPRQLD��DQG�KDYH�DQ�H[FHOOHQW�SURJQRVLV���� +RZHYHU��
IHZ�RI� WKHP�VXIIHU�IURP�OLIH�WKUHDWHQLQJ�FRPSOLFDWLRQV��)HZ�
VWXGLHV�KDYH�WULHG�WR�VKRZ�WKDW�FKLOGUHQ�ZLWK�XQGHUO\LQJ�VHU�
LRXV�FRQGLWLRQV�DSSHDU�WR�EH�DW�JUHDWHVW�ULVN��7KH�PRVW�FRP�
PRQO\� SUR¿OHG� XQGHUO\LQJ� FKURQLF� FRQGLWLRQV� DUH� FKURQLF�
SXOPRQDU\� GLVHDVH�� FDUGLRYDVFXODU� GLVHDVH�� LPPXQRVXSSUHV�
VLRQ�� DQG� REHVLW\��$QRWKHU� FRQGLWLRQV� WKDW�PD\� LQFUHDVH� WKH�
ULVN�RI�VHYHUH�GLVHDVH�DUH�VHL]XUH��NLGQH\�GLVHDVH��OLYHU�GLVHDVH��
DQ�HQGRFULQH�GLVRUGHU��DQG�DJH�OHVV�WKDQ���\HDU������

&RQFOXVLRQ
7KH�FXUUHQW�&29,'����SDQGHPLF�LV�D�JOREDO�SXEOLF�KHDOWK�
FRQFHUQ�� 5HVHDUFK� LV� SURJUHVVLQJ� DW� DQ� XQSUHFHGHQWHG�
VSHHG�� 2XU� NQRZOHGJH� UHJDUGLQJ� WKH� GLVHDVH� LQ� FKLOGUHQ�
LV�HYROYLQJ�IURP�WLPH�WR�WLPH��'HVSLWH�IHZHU�FKLOGUHQ�ZLWK�
&29,'����KDYH�EHHQ�UHSRUWHG��WKH\�DUH�PRUH�DW�ULVN�WKDQ�
DGXOWV�WR�EH�LQIHFWHG�ZLWK�WKH�YLUXV��,Q�PRVW�FDVHV��FOLQLFDO�
PDQLIHVWDWLRQ� RI� WKH� GLVHDVH� LQ� FKLOGUHQ� LV� QRW� FOHDUO\�
VSHFL¿F� DQG� RIWHQ� PLOG� RU� DV\PSWRPDWLF�� 6HYHUH� FRQGL�
WLRQV�� VXFK� DV� OLIH�WKUHDWHQLQJ� FRPSOLFDWLRQV� DQG� GHDWK�
DVVRFLDWHG�ZLWK� WKH�GLVHDVH�KDYH�UDUHO\�EHHQ�UHSRUWHG��2Q�
WRS� RI� WKDW�� WKH� SUHVHQWDWLRQ� RI� &29,'���� GLVHDVH� LQ�
FKLOGUHQ� LV�QRW� LQWHQVHO\�VWXGLHG��$Q� LQWHQVH� LQYHVWLJDWLRQ�
RI�WKH�FOLQLFDO�SUHVHQWDWLRQ�LQ�FKLOGUHQ�LV�YHU\�LPSRUWDQW�

(WKLFDO�$SSURYDO
(WKLFDO�DSSURYDO�ZDV�REWDLQHG�IURP�WKH�&ROOHJH�RI�+HDOWK�
6FLHQFH��0L]DQ�7HSL�8QLYHUVLW\�(WKLFDO�5HYLHZ�%RDUG�

$FNQRZOHGJPHQW
,�ZRXOG�OLNH�WR�IRUZDUG�P\�KHDUWIHOW�JUDWLWXGH�WR�P\�FROOHD�
JXH�0UV��%HWKHOLKHP�$EHEH�IRU�KHU�VXSSRUW�LQ�HDFK�VWHS�RI�
P\�UHYLHZ��,�ZRXOG�DOVR�OLNH�WR�H[WHQG�P\�VLQFHUH�WKDQNV�IRU�
'U�� *L]HOOH� $UQROG� IRU� KHU� KHOS� LQ� HGLWLQJ� WKH� (QJOLVK�
ODQJXDJH�

)XQGLQJ
1R�H[WHUQDO�IXQGLQJ�

'LVFORVXUH
7KH�DXWKRU�UHSRUWV�QR�FRQÀLFWV�RI�LQWHUHVW�LQ�WKLV�ZRUN�

5HIHUHQFHV
���03+�RQOLQH��2XWEUHDN�����RI�WKH�ZRUVW�SDQGHPLFV�LQ�KLVWRU\�>,QWHUQHW@��
�����>FLWHG�-XQ��������@��$YDLODEOH�IURP��KWWSV���ZZZ�PSKRQOLQH�RUJ��
ZRUVW�SDQGHPLFV�LQ�KLVWRU\���$FFHVVHG�$XJXVW����������

���+RZ�GRHV�&29,'����FRPSDUH�WR�SDVW�SDQGHPLFV"�*DYL��WKH�YDFFLQH�
DOOLDQFH�>LQWHUQHW@��>FLWHG�-XO���������@��$YDLODEOH�IURP��KWWSV���ZZZ��
JDYL�RUJ�YDFFLQHVZRUN�KRZ�GRHV�FRYLG����FRPSDUH�SDVW�SDQGHPLFV��
$FFHVVHG�$XJXVW����������

���&RURQDYLUXV� GLVHDVH� &29,'���� SDQGHPLF�� 81'3� >,QWHUQHW@�� >FLWHG�
-XO���������@��$YDLODEOH�IURP��KWWSV���ZZZ�XQGS�RUJ�FRQWHQW�XQGS�HQ��
KRPH�FRURQDYLUXV�KWPO��$FFHVVHG�$XJXVW����������

���+RZ� &RURQDYLUXV� 6SUHDGV�� &'&� >,QWHUQHW@�� >FLWHG� -XO� ���� ����@��
$YDLODEOH�IURP��KWWSV���ZZZ�FGF�JRY�FRURQDYLUXV������QFRY�SUHYHQW��
JHWWLQJ�VLFN�KRZ�FRYLG�VSUHDGV�KWPO"&'&B$$BUHI9DO KWWSV��$��
�)��)ZZZ�FGF�JRY��)FRURQDYLUXV��)�����QFRY��)DERXW��
�)LQGH[�KWPO��$FFHVVHG�$XJXVW����������

���:+2�'LUHFWRU�*HQHUDO¶V� RSHQLQJ� UHPDUNV� DW� WKH�PHGLD� EULH¿QJ� RQ�
&29,'���±���0DUFK������>,QWHUQHW@��>FLWHG�-XO���������@��$YDLODEOH�
IURP�� KWWSV���ZZZ�ZKR�LQW�GJ�VSHHFKHV�GHWDLO�ZKR�GLUHFWRU�JHQHUDO�
�V�RSHQLQJ�UHPDUNV�DW�WKH�PHGLD�EULH¿QJ�RQ�FRYLG���²���PDUFK�
�������$FFHVVHG�$XJXVW����������
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