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7KLV�SXEOLFDWLRQ�DQG�RU�DUWLFOH�LV�IRU�LQGLYLGXDO�XVH�RQO\�DQG�PD\�QRW�EH�IXUWKHU
UHSURGXFHG�ZLWKRXW�ZULWWHQ�SHUPLVVLRQ�IURP�WKH�FRS\ULJKW�KROGHU�

8QDXWKRUL]HG�UHSURGXFWLRQ�PD\�UHVXOW�LQ�¿QDQFLDO�DQG�RWKHU�SHQDOWLHV
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.H\�ZRUGV��UKHXPDWRLG�DUWKULWLV��HOGHUO\�SHRSOH��ELR¿OP�FRQWURO

0DLOLQJ�DGGUHVV��'U�*LDQQD�0DULD�1DUGL�
'HSDUWPHQW�RI�2UDO��
DQG�0D[LOOR�)DFLDO�6FLHQFHV��
6DSLHQ]D�8QLYHUVLW\�RI�5RPH��
9LD�&DVHUWD�����������5RPH��,WDO\
7HO����������������
H�PDLO��QDUGL�JLDQQDPDULD#JPDLO�FRP

7KH�LQFUHDVH�LQ�WKH�DYHUDJH�DJH�RI�WKH�SRSXODWLRQ�IRUFHV�GHQWLVWV�DQG�GHQWDO�K\JLHQLVWV�WR�GHDO�ZLWK�
FOLQLFDO�VFHQDULRV�W\SLFDO�RI�WKH�HOGHUO\��,Q�ROG�SHRSOH�GHHS�FKDQJHV�SUHVHQW�ERWK�LQ�V\VWHPLF�DQG�RUDO�
KHDOWK��7KHVH�FKDQJHV�DIIHFW�WKH�DQDWRPLFDO�DQG�IXQFWLRQDO�LQWHJULW\�RI�PDQ\�WLVVXHV��VXFK�DV�WKH�PRXWK��
,PSDLUPHQW�RI�SDWLHQWV¶�RUDO�K\JLHQH�EHFRPHV�PDQLIHVWHG�E\�ORFDO�LQIHFWLRQV�DQG�SURPRWHV�WKH�SDWKR�
JHQHVLV�RI�SHULRGRQWDO�GLVHDVHV��7KHUH�LV�DOVR�D�VLJQL¿FDQW�LQFUHDVH�LQ�DXWRLPPXQH�GLVHDVHV��ZKLFK�DUH�
GH¿QHG�DV�GLVRUGHUV�RI�WKH�LPPXQH�V\VWHP�WKDW�UHVXOW�LQ�DEQRUPDO�LPPXQH�UHVSRQVHV��$PRQJ�WKH�DX�
WRLPPXQH�GLVHDVHV�RI�PHGLFDO�LQWHUHVW�ZH�UHSRUW�D�FDVH�RI�UKHXPDWRLG�DUWKULWLV��5$��VWULFWO\�UHODWHG�WR�
SHULRGRQWDO�GLVHDVH�
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�'HSDUWPHQW�RI�2UDO�DQG�0D[LOOR�)DFLDO�6FLHQFHV��6DSLHQ]D�8QLYHUVLW\�RI�5RPH��5RPH��,WDO\���'H�
SDUWPHQW�RI�,QWHUGLVFLSOLQDU\�0HGLFDO�DQG�6XUJLFDO�6FLHQFH��8QLYHUVLW\�RI�0LODQ�%LFRFFD��0LODQ��
,WDO\���3ULYDWH�SUDFWLFH��%DUL��,WDO\���,QWHUGLVFLSOLQDU\�'HSDUWPHQW�RI�0HGLFLQH�8QLYHUVLW\�RI�%DUL�

$OGR�0RUR��%DUL��,WDO\

5HFHLYHG�1RYHPEHU����������±�$FFHSWHG�1RYHPEHU��������

/(77(5�72�7+(�(',725

$Q� DJLQJ� SRSXODWLRQ� LQFUHDVHV� WKH� SRVVLELOLWLHV�
RI�YLVLWLQJ�SDWLHQWV�ZLWK�SDUWLFXODU�FOLQLFDO�SDWKROR�
JLHV�DVVRFLDWHG�WR�DGYDQFHG�SHULRGRQWLWLV�DQG�LPSDLU�
PHQW�RI�KHDOWK��0RUHRYHU��LQ�WKHVH�SDWLHQWV�WKHUH�LV�
DQ� LQFUHDVH� RI� LQFLGHQFH� RI� DXWRLPPXQH� GLVHDVHV��
FKDUDFWHUL]HG�E\�DQ�DOWHUDWLRQ�RI�WKH�LPPXQH�V\VWHP�
WKDW� DFWV� DJDLQVW� GLIIHUHQW� FRPSRQHQWV� RI� WKH� ERG\�
�DXWRLPPXQH�� DQG� UHVSRQVLEOH� IRU� DQDWRPLFDO� DQG�
IXQFWLRQDO�DOWHUDWLRQV��2YHU� WKH�\HDUV� WKH�IRFXV�KDV�
EHHQ� SODFHG� RQ� WKH� FRUUHODWLRQ� EHWZHHQ� SHULRGRQ�
WDO� GLVHDVH� DQG� UKHXPDWRLG� DUWKULWLV� �5$��� 5$� LV� D�
V\VWHPLF�DXWRLPPXQH�GLVHDVH�RI�XQNQRZQ�HWLRORJ\�
WKDW� DIIHFWV��������RI� WKH�ZRUOG¶V� DGXOW�SRSXODWLRQ�
LQ�ZKLFK�FKURQLF�LQÀDPPDWLRQ�RI�WKH�V\QRYLDO�MRLQWV�
DQG� HURVLRQ� RI� WKH� ERQH� UHVXOW� LQ� MRLQW� GHVWUXFWLRQ��
SDLQ��GLVDELOLW\�DQG�UHGXFHG�OLIH�H[SHFWDQF\������

6WXGLHV�KDYH�VKRZQ�WKDW�SDWLHQWV�VXIIHULQJ�IURP�
5$� KDYH�PRUH� SRVVLELOLWLHV� WR� H[SUHVV� PLOG� WR� VH�

YHUH�SHULRGRQWDO�GLVHDVH� �3'��FRPSDUHG� WR�KHDOWK\�
VXEMHFWV�� ,Q� DGGLWLRQ�� RWKHU� VWXGLHV� KDYH� IRXQG� D�
IRXU�IROG� KLJKHU� LQFLGHQFH� RI� 5$� LQ� SDWLHQWV� ZLWK�
SHULRGRQWDO�GLVHDVH� �����5LEHULR�HW� DO�� VXEVHTXHQWO\�
GHPRQVWUDWHG�WKDW�WKH�WUHDWPHQW�RI�3'�OHG�WR�UHGXF�
WLRQ�RI�WKH�HU\WKURF\WH�VHGLPHQWDWLRQ�UDWH��(65��DQG�
D�WHQGHQF\�WRZDUGV�WKH�LPSURYHPHQW�RI�RWKHU�FOLQL�
FDO�LQGLFHV�RI�5$�

7KH�WHUP�UKHXPDWRLG�DUWKULWLV�ZDV�FRLQHG�IRU�WKH�
¿UVW�WLPH�LQ������E\�6LU�$OIUHG�%DULQJ�*DUURG��5$�
LV�FKDUDFWHUL]HG�E\�D�µSURJUHVVLYH�LQÀDPPDWLRQ�DQG�
HURVLRQ�RI�FDUWLODJH�DQG�ERQH�WLVVXH��VKRZLQJ�D�FOLQL�
FDO� V\QRYLWLV� ZLWK� ¿EURXV� GHSRVLWLRQ� DQG� FDUWLODJH�
GDPDJH��HURVLRQ�RI�VXEFKRQGUDO�ERQH�DQG�SHULRVWHDO�
WLVVXH�LQÀDPPDWLRQ�

5$�KDV�D�SUHYDOHQFH�LQ�,WDO\�DQG�(XURSH�EHWZHHQ�
�������LQ�VXEMHFWV�RYHU����\HDUV�RI�DJH��ZLWK�D�IUH�
TXHQF\�WZR��WR�IRXU�IROG�KLJKHU�LQ�IHPDOHV��7KH�UD�
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WR� WKH� GLIIHUHQW� FOLQLFDO� V\PSWRPV�� )LUVWO\�� WKHUH� LV�
[HURVWRPLD� LQ� D� IUDPHZRUN� RI� 6MRJUHQ� 6\QGURPH�
VHFRQGDU\�WR�UKHXPDWLF�GLVHDVH��7KH�VDOLYDU\�JODQG�
G\VIXQFWLRQ� VHHPV� WR� EH� FDXVHG� E\� D� SURJUHVVLYH�
O\PSKRF\WLF�LQ¿OWUDWLRQ�RI�WKH�VDOLYDU\�JODQGV��ZLWK�
VXEVHTXHQW�LQÀDPPDWRU\�UHDFWLRQ�WKDW�FDXVHV�DFLQDU�
DWURSK\�DQG�SUROLIHUDWLRQ�RI�FRQQHFWLYH� WLVVXH��7KH�
FRPPRQ�V\PSWRPV�DUH��GU\�PRXWK��VRUH�PRXWK��LQ�
FUHDVHG�WKLUVW��ORVV�RI�WDVWH��GLI¿FXOW\�LQ�VZDOORZLQJ��
FKHZLQJ�DQG�WDONLQJ��PRXWK�EUHDWKLQJ��EDG�WDVWH�DQG�
RGRU��LQFUHDVHG�VHQVLWLYLW\�RI�WHHWK��JDVWURHVRSKDJHDO�
UHÀX[�DQG�PDOIXQFWLRQV�RI�SURVWKHVLV� �������� ,Q�DG�
GLWLRQ��EHFDXVH�RI�WKH�LPPXQRORJLFDO�DQG�PLFURELR�
ORJLFDO�FKDQJHV�LQ�WKH�RUDO�FDYLW\�GXH�WR�WKH�ODFN�RI�
SURGXFWLRQ�RI�VDOLYD��LW�LV�SRVVLEOH�WR�REVHUYH��DQ�RUDO�
FDQGLGLDVLV������

5$�FDQ�DOVR�DIIHFW�WKH�WHPSRURPDQGLEXODU�MRLQW��
FDXVLQJ�SDLQ�LQ�MDZ�PRYHPHQWV��VXFK�DV�GLI¿FXOW\�LQ�
RSHQLQJ�WKH�PRXWK�DQG�FKHZLQJ�SUREOHPV�

,Q�FDVH�RI�LQYROYHPHQW�RI�WKH�KDQGV��WKH�FOLQLFDO�
SLFWXUH� LV� FKDUDFWHUL]HG� E\� UKHXPDWLF� SRO\P\DOJLD�
DIIHFWLQJ� WKH� KDQG� WKDW� FDXVHV� JUHDW� GLI¿FXOWLHV� LQ�
GDLO\�DFWLYLWLHV��,Q�IDFW��SDWLHQWV�H[SHULHQFH�SUREOHPV�
LQ�XVLQJ�D�NH\��RSHQLQJ�D�MDU��GULYLQJ�RU�XVLQJ�SXEOLF�
WUDQVSRUW��'XH�WR�WKH�GHIRUPLWLHV��SDWLHQWV�DOVR�KDYH�
SUREOHPV�LQ�IXO¿OOLQJ�GDLO\�RUDO�K\JLHQH�DQG�FRQVH�
TXHQWO\�KDYH�WKH�IROORZLQJ�FOLQLFDO�IHDWXUHV��LQÀDP�
PDWLRQ� RI� SHULRGRQWDO� WLVVXHV�� HGHPD� DQG� EOHHGLQJ�
RQ� SURELQJ�� FOLQLFDO� DWWDFKPHQW� ORVV�� IXUFDWLRQ� LQ�
YROYHPHQW� DQG� WHHWK�PRELOLW\��)XUWKHUPRUH�� GXH� WR�
[HURVWRPLD�ZH�¿QG��KLJKHU�LQFLGHQFH�RI�FDULHV��FDQ�
GLGLDVLV��SRRU�VWDELOLW\�RI�UHPRYDEOH�SURVWKHVLV�DQG�
KDOLWRVLV������

,W� LV� WKHUHIRUH� LPSRUWDQW� WKDW� SDWLHQWV� VXIIHULQJ�
IURP�5$�SD\�JUHDWHU�DWWHQWLRQ�WR�GDLO\�RUDO�K\JLHQH�
DQG�WR�SHULRGLFDO�FKHFNV��HYHQ�LQ�FDVH�RI�SUREOHPV�
DIIHFWLQJ� WKH� WHPSRURPDQGLEXODU� MRLQW�� ZKHQ� DQ�
HYHQWXDO� LQWHUYHQWLRQ� RI� GHQWLVWV� EHFRPHV� PRUH�
FRPSOLFDWHG�GXH�WR�GLI¿FXOWLHV�LQ�RSHQLQJ�WKH�PRXWK�

&DVH�UHSRUW
$� VHYHQW\�\HDU�ROG� &DXFDVLDQ� ZRPDQ�� VXIIHU�

LQJ�IURP�5$��FDPH�WR�RXU�DWWHQWLRQ�FRPSODLQLQJ�RI�
GU\�PRXWK�DQG�WKH�FODVVLF�VLJQV�RI�SHULRGRQWDO�GLV�
HDVH� DQG�SHULPSODQWLWLV�� RUDO� ELR¿OP�� LQÀDPPDWLRQ�
RI�SHULRGRQWDO�DQG�SHULPSODQWDU�WLVVXHV��HGHPD�DQG�
EOHHGLQJ�RQ�SURELQJ��FOLQLFDO�DWWDFKPHQW�ORVV��IXUFD�
WLRQ�LQYROYHPHQW�DQG�WRRWK�PRELOLW\�FDXVHG�E\�GLI¿�

WLR�LV�LQ�WKH�UDQJH�RI�����WR�����QHZ�FDVHV�SHU�������
LQKDELWDQWV�IRU�PDOHV�DQG�EHWZHHQ�����WR�����IRU�IH�
PDOHV��7KH�GLVHDVH�LV�SUHVHQW�LQ�DOO�DJHV��ZLWK�D�SHDN�
LQFLGHQFH� LQ� \RXQJ� DGXOWV� DQG� LQ� SUHPHQRSDXVDO�
ZRPHQ�

7KH� WULJJHU�PHFKDQLVP� RI� DXWRLPPXQLW\� VHHPV�
UHODWHG� WR� FLWUXOOLQDWHG� SURWHLQV�� 7KH� FLWUXOOLQDWLRQ��
L�H��WKH�FRQYHUVLRQ�RI�DPLQR�DFLG�DUJLQLQH�WR�FLWUXO�
OLQH��LQYROYHV�WKH�UHGXFWLRQ�RI�WKH�QHW�FKDUJH�RI�WKH�
SURWHLQ�DQG�WKH�ORVV�RI�D�SRVLWLYH�FKDUJH��7KLV�UHVXOWV�
LQ�D�FKDQJH�LQ�WKH�DQWLJHQLFLW\�SRWHQWLDO�IRU�H[SRVXUH�
RI�QHZ�HSLWRSHV�WR�WKH�LPPXQH�V\VWHP��7KLV�LV�GXH�
WR� WKH� NH\� UROH� RI� DUJLQLQH� LQ� WKH� WKUHH�GLPHQVLRQ�
DO� RUJDQL]DWLRQ� RI� SURWHLQV� DQG� LQ� LRQLF� LQWHUDFWLRQ�
ZLWK�RWKHU�PROHFXOHV��7KH�UHDFWLRQ�RI�FLWUXOOLQDWLRQ�
LV�FDWDO\]HG�E\�D�IDPLO\�RI�HQ]\PHV�FDOOHG�FDOFLXP�
GHSHQGHQW�3HSWLG\O�$UJLQLQH�'HDPLQDVH��3$'�������
7KLV�FODVV�RI�HQ]\PHV�LV�WKH�NH\VWRQH�IRU�WKH�FRUUHOD�
WLRQ�RI�SHULRGRQWDO�GLVHDVH�ZLWK�UKHXPDWRLG�DUWKULWLV��
,Q�IDFW��DPRQJ�WKH�VSHFLHV�RI�SURNDU\RWHV��WKH�DFWLY�
LW\�RI�3$'�KDV�EHHQ�GHVFULEHG�RQO\�LQ�3RUSK\URPR�
QDV� JLQJLYDOLV� ����� D�*UDP�QHJDWLYH� EDFWHULXP� WKDW�
SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�SURJUHVVLRQ�RI�FKURQLF�
SHULRGRQWLWLV�

0DQ\� VWXGLHV� KDYH� UHSRUWHG� DQ� DVVRFLDWLRQ� EH�
WZHHQ�SHULRGRQWLWLV�DQG�UKHXPDWRLG�DUWKULWLV��,Q�IDFW��
SDWLHQWV� ZLWK� 3'� VKRZ� KLJKHU� SUHYDOHQFH� RI� 5$�
FRPSDUHG�ZLWK�SDWLHQWV�ZLWKRXW�3'� ����� ,Q�DQRWKHU�
VWXG\�LW�ZDV�REVHUYHG�WKDW�SDWLHQWV�ZLWK�5$�KDYH�D�
KLJKHU� SUHYDOHQFH� RI� SHULRGRQWLWLV� DQG� HGHQWXOLVP�
FRPSDUHG�WR�KHDOWK\�VXEMHFWV������YV�������,Q�DGGL�
WLRQ��SDWLHQWV�ZLWK�5$�GHPRQVWUDWH�D�JUHDWHU�IUHTXHQ�
F\�RI�PLVVLQJ�WHHWK�EXW�D�ORZHU�IUHTXHQF\�RI�¿OOLQJV�
RU�FDYLWLHV�����

5HFHQWO\� LW�KDV�EHHQ�VKRZQ� WKDW�3��JLQJLYDOLV� LV�
DEOH�WR�LQYDGH�KXPDQ�SULPDU\�FKRQGURF\WHV�DQG�DO�
WHUV�WKH�FHOO�F\FOH��SURGXFLQJ�D�GHOD\�LQ�WKH�SURJUHV�
VLRQ�RI�WKH�FHOO�F\FOH�DQG�DQ�LQFUHDVH�LQ�WKH�OHYHO�RI�
&DVSDVH����ZKLFK�UHVXOWV�LQ�FHOO�DSRSWRVLV�DFWLYDWLRQ�
�����

7KHUHIRUH�LW�LV�HDV\�WR�H[SODLQ�ZK\�WKLV�EDFWHULXP�
KDV�EHHQ�SURSRVHG�DV�D�SULPDU\�HQYLURQPHQWDO�ULVN�
IDFWRU�IRU�WKH�GHYHORSPHQW�RI�5$��2WKHU�UHFRJQL]HG�
HQYLURQPHQWDO� IDFWRUV� DUH� FLJDUHWWH� VPRNH�� �LGHQWL�
¿HG�DV�ULVN�IDFWRU�LQ�������DQG�WKH�XVH�RI�RUDO�FRQ�
WUDFHSWLYHV�

7KH� SUHVHQFH� RI� WKLV� DXWRLPPXQH� FRQGLWLRQ�
DGGHG�WR�DJLQJ�OHDGV�WR�GLI¿FXOWLHV�LQ�GDLO\�OLIH��GXH�
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GHU�LQ�RUGHU�WR�UHPRYH�SODTXH�DQG�GLVFRORUDWLRQ��ZH�
SXW�+\EHQL[��LQ�WKH�JLQJLYDO�VXOFXV�DQG�SHULRGRQWDO�
SRFNHWV�WR�GHK\GUDWH�DQG�GU\�FDOFXOXV�WR�IDFLOLWDWH�LWV�
UHPRYDO� ZLWK� XOWUDVRQLF� LQVWUXPHQWV��:H� XVHG� DS�
SURSULDWH� �XOWUDVRQLF� WLSV� WR� UHPRYH�VXSUD�DQG�VXE�
JLQJLYDO�FDOFXOXV��:KHUH�SHUL�LPSODQW�SRFNHWV�ZHUH�
GHWHFWHG�ZH�GLG�PDQXDO�VFDOLQJ�ZLWK�WHÀRQ�FXUHWWHV��
$IWHU�VFDOLQJ�DQG�URRW�SODQQLQJ��ZH�DSSOLHG�WKH�SKR�
WRG\QDPLF� WKHUDS\� ZLWK� /DVHU� +(/%2�� LQ� DOO� WKH�
SHULRGRQWDO� SRFNHWV�� WR� LPSURYH�KHDOLQJ�� SURYLGLQJ�
D�IXUWKHU�GLVLQIHFWLRQ�RI�WKH�SRFNHWV��7R�UHPLQHUDOL]H�
KDUG�WLVVXHV�ZH�DSSOLHG�ÀXRULGH�YDUQLVK�DQG�FDOFLXP�
K\GUR[LGH�DQG�ÀXRULGH�PRXVVH�

,Q� DGGLWLRQ�� LQ� DFFRUGDQFH�ZLWK� WKH� SDWLHQW�� ZH�
SODQQHG� D� SURIHVVLRQDO� EOHDFKLQJ� IRU� WKH� QH[W� DS�
SRLQWPHQW� DQG� WKH� IROORZLQJ�PRQWK� WKH� SDWLHQW� UH�
FHLYHG� KHU� EOHDFKLQJ�� 1R� FOLQLFDO� VLJQV� RI� LQÀDP�
PDWLRQ�ZHUH� GHWHFWDEOH� D�ZHHN� DIWHU� WKH� WUHDWPHQW�
DQG�DIWHU�D�PRQWK�ZKHQ�WKH�SDWLHQW�FDPH�WR�UHFHLYH�
WKH�SURIHVVLRQDO�EOHDFKLQJ��7KH�KRPH�PDLQWHQDQFH�
SURWRFRO�ZDV�DEOH�WR�VXSSRUW�KHDOLQJ�DIWHU�WKH�SURIHV�
VLRQDO�WKHUDS\�

',6&866,21

,Q�HOGHUO\�SDWLHQWV�ZKR� VKRZ� W\SLFDO� V\PSWRPV�
RI�5$�� LQIHFWLRQ� FRQWURO� RI� WKH� SHULRGRQWDO� WLVVXHV�
LPSURYHV� WKH�V\VWHPLF�FRQGLWLRQ� LQ�PDQ\�FDVHV�� ,Q�
FRQWUDVW��QHJOHFWLQJ�RUDO�K\JLHQH��UKHXPDWRLG�DUWKUL�
WLV�PD\� EH� DIIHFWHG� LQ� D� QHJDWLYH�ZD\� DQG� VKRZ� D�
ZRUVHQLQJ�RI�V\VWHPLF�V\PSWRPV�DQG�VLJQV�

*HULDWULF� SDWLHQWV�� LQ� FRQWHPSRUDU\� VRFLHW\�� DUH�
PRUH�DZDUH�RI�WKH�LPSRUWDQFH�RI�RUDO�KHDOWK�DQG�LWV�
HIIHFWV�RQ�TXDOLW\�RI�OLIH��,Q�RUGHU�WR�REWDLQ�JRRG�OHY�
HO�RI�RUDO�KHDOWK�IRU�D�ORQJ�WLPH��ROGHU�SHRSOH�UHTXLUH�
PRUH�GHQWDO�FDUH��7KH�HVWDEOLVKPHQW�RI�DQ�DSSURSUL�
DWH� WUHDWPHQW� SODQ� UHODWHG� WR� WKH� VHYHULW\� RI�5$� LV�
DQ�HDV\� WDVN��7KH�GHQWDO� DQG�SHULRGRQWDO� WUHDWPHQW�
VKRXOG�EH�GLUHFWHG� WRZDUGV� WKH�H[WUDFWLRQ�RI�GHQWDO�
HOHPHQWV� WKDW� FDQQRW�EH� UHFRYHUHG�DQG� WKH�PDLQWH�
QDQFH�RI�UHVLGXDO�WHHWK�ZLWK�FRUUHFW�SUHYHQWLRQ�SUR�
JUDPV� IROORZHG� E\� GHQWLVWV� DQG� GHQWDO� K\JLHQLVWV��
,Q�RUGHU� WR�PDLQWDLQ� WKH�GLJQLW\�DQG�TXDOLW\�RI� OLIH�
RI�5$�SDWLHQWV��GHQWDO�WUHDWPHQW�VKRXOG�EH�DLPHG�DW�
WKH�FUHDWLRQ�RI�VWDEOH�RUDO�FRQGLWLRQV�WR�PLQLPL]H�WKH�
OHYHO� RI� LQÀDPPDWLRQ�ZLWKLQ� WKH�RUDO� FDYLW\�RI� WKH�
SDWLHQW� GXULQJ� WKH� ODVW� VWDJHV� RI� WKH� GLVHDVH��ZKHQ�
SHUIRUPLQJ�WUHDWPHQW�SURWRFROV�PD\�EHFRPH�LPSRV�

FXOW\�LQ�SHUIRUPLQJ�URXWLQH�RUDO�K\JLHQH�SURFHGXUHV��
+DOLWRVLV�ZDV�DOVR�GHWHFWDEOH����

2UDO�K\JLHQH�LQVWUXFWLRQV
)LUVWO\�ZH� SURYLGHG� KRPH�PDLQWHQDQFH� K\JLHQH�

LQVWUXFWLRQV��'XH�WR�WKH�LQDELOLW\�WR�SHUIRUP�HIIHFWLYH�
WHFKQLTXHV� IRU�PDQXDO� SODTXH� UHPRYDO�� ZH� UHFRP�
PHQGHG� WKH� XVH� RI� DQ� RVFLOODWLQJ�URWDWLQJ� EDWWHU\�
SRZHUHG� WRRWKEUXVK� RU� D� PDQXDO� WRRWKEUXVK� ZLWK�
PHGLXP�EULVWOHV�ZLWK�VSHFLDO�KDQGOHV�¿WWLQJ�WKH�KDQG�
RI� SDWLHQWV� VXIIHULQJ� IURP�5$� �7H3H�� ([WUD� *ULS���
DQG�LQ�ERWK�FDVHV�ZH�VXJJHVWHG�EUXVKLQJ�WZLFH�D�GD\�
IRU�DW�OHDVW�WZR�PLQXWHV�ZLWK�ÀXRULGH�WRRWKSDVWH��)RU�
WKH�LQWHUSUR[LPDO�ELR¿OP�UHPRYDO�ZH�GHPRQVWUDWHG�
WKH�XVH�RI�DQ�HOHFWULF�ÀRVVHU� WKDW� VLPSOL¿HV� WKH�XVH�
RI�GHQWDO�ÀRVV��&ROLEUu�2UDO�%���SURYLGLQJ�DQ�HDVLHU�
XWLOL]DWLRQ��HYHQ�ZLWK�RQO\�RQH�KDQG��,Q�DGGLWLRQ�WR�
WKHVH� GDLO\� RUDO� K\JLHQH� SURFHGXUHV�� ZH� VXJJHVWHG�
WKH�XVH�RI�FKORUKH[LGLQH�JDX]HV��0LFHULXP���RQFH�D�
GD\�DIWHU�EUXVKLQJ�IRU�RQH�ZHHN�SHU�PRQWK��WR�SUHYHQW�
LQÀDPPDWLRQ��7R�UHGXFH�[HURVWRPLD��VDOLYDU\�VXEVWL�
WXWHV�ZHUH�SUHVFULEHG��7R�SUHYHQW�FDULHV��ZH�UHFRP�
PHQGHG�UHPLQHUDOL]LQJ�KDUG�WLVVXHV�ZLWK�DSSOLFDWLRQV�
RI�FDVHLQ�PRXVVH�RU�FDOFLXP�K\GUR[LGH�DQG�ÀXRULGH�
PRXVVH�RQFH�D�GD\��LQ�WKH�HYHQLQJ�EHIRUH�JRLQJ�EHG��
DIWHU�EUXVKLQJ�ZLWK�ÀXRULGH�WRRWKSDVWH��

� 7R� EH� VXUH� RI� WKH� SDWLHQW¶V� FRPSOLDQFH� DQG�
DGKHUHQFH�WR�WKH�SURWRFRO��ZH�XVHG�DQ�LQWUDRUDO�FDP�
HUD� WKDW� DOORZHG� WR� HQODUJH� SLFWXUHV��ZKLFK� LV� YHU\�
KHOSIXO� LQ� HOGHUO\� SDWLHQWV� ZLWK� SRRU� YLVLRQ�� DQG� D�
ÀXRUHVFHLQH� SODTXH� GHWHFWRU�� :H� DOVR� VWUHVVHG� WKH�
LPSRUWDQFH�RI�IROORZLQJ�D�FRUUHFW�KRPH�PDLQWHQDQFH�
SURWRFRO�WR�SUHYHQW�VRIW�DQG�KDUG�RUDO�WLVVXH�SDWKROR�
JLHV�LQ�RUGHU�WR�DYRLG�IUHTXHQW�RXWSDWLHQW�GHQWDO�YLV�
LWV��WKDW�FRXOG�EH�GLI¿FXOW�DQG�DQQR\LQJ�IRU�D�SDWLHQW�
ZKR�LV�QRW�DEOH�WR�RSHQ�DQG�NHHS�RSHQ�WKH�PRXWK�IRU�
D�ORQJ�WLPH�

3URIHVVLRQDO�WKHUDS\�
:H� SHUIRUPHG� D� VFUHHQLQJ� IRU� RUDO� PXFRVDO� OH�

VLRQV�� IUHTXHQWO\� REVHUYHG� LQ� HOGHUO\� SDWLHQWV��ZLWK�
9HOVFRSH� 9;� �0HFWURQ���� 9HOVFRSH� 9;� DOORZV� WR�
GLVFRYHU� RUDO� OHVLRQV� XVLQJ� WKH� ÀXRUHVFHQFH� RI� WKH�
WLVVXHV��DQG�DOORZV�WR�REVHUYH�D�OHVLRQ�EHIRUH�EHFRP�
LQJ�YLVLEOH�ZLWK�D�QRUPDO�RUDO�H[DPLQDWLRQ��HQDEOLQJ�
DQ�LQWHUYHQWLRQ�LQ�WKH�HDUO\�VWDJHV�RI�WKH�GLVHDVH�

:H�WKHQ�SURFHHGHG�ZLWK�D�VHVVLRQ�RI�SURIHVVLRQDO�
RUDO�K\JLHQH��$IWHU�DLU�DEUDVLRQV�ZLWK�JO\FLQH�SRZ�
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SDWRORJLH�GHOOD�PXFRVD�RUDOH�QHO�SD]LHQWH�JHULDWULFR���
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���� %DOOLQL�$�� 6FDWWDUHOOD�$��&ULQFROL�9�� HW� DO�� 6XUJLFDO�
WUHDWPHQW� RI� JLQJLYDO� RYHUJURZWK�ZLWK� ��� \HDUV� RI�
IROORZ�XS��+HDG�)DFH�0HG����������������

���� 6FDWWDUHOOD�$��(VSRVLWR�*��'L�*LRUJLR�5��1DUGL�*0��
3UHYHQWLRQ� SURWRFROV� IRU� GLDEHWLF� SDWLHQWV�� 3UHY�
$VVLVW�'HQW��������������������

���� 6FDWWDUHOOD�$��3HWUX]]L�0��%DOOLQL�$��*UDVVL�)��1DUGL�
*0��2UDO�OLFKHQ�SODQXV�DQG�GHQWDO�K\JLHQH��$�FDVH�
UHSRUW��,QWDO�-�'HQW�+\J��������������������

���� /DXULWDQR�'��6LOYHVWUH�)-��%RUJLD�5��&DULQL�)��%DOGRQL�
0��2UDO�PDQLIHVWDWLRQ�LQ�QHXWURSHQLD�SDWLHQWV��'HQWDO�
&DGPRV�������������������

���� /HRQLGD� $�� /DXULWDQR� '�� 0RQJX]]L� 5�� 7HWL� 3��
)UDQFHVFKLQL�)��9HVFRYL�3��%DOGRQL�0��0DQLIHVWD]LRQL�
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VLEOH�
*RRG�RUDO�K\JLHQH� LV�RI�JUHDW� LPSRUWDQFH� LQ�HO�

GHUO\�SDWLHQWV�������SDUWLFXODUO\�LQ�WKRVH�SDWLHQWV�ZLWK�
ORFDO����������RU�V\VWHPLF�GLVHDVHV����������,QVWUXF�
WLRQ�DQG�UHLQIRUFHPHQW�RI�RUDO�K\JLHQH��LQ�SDUWLFXODU�
ZLWK�XVH�RI�FKORUH[LGLQH�������DQG�VSHFLDO�XOWUDVRQLF�
LQVWUXPHQWV�������DORQJ�ZLWK�IUHTXHQW�GHQWDO�DVVHVV�
PHQW�DQG�FDUH�E\�WKH�GHQWLVW�DUH�HVVHQWLDO�PHDVXUHV�
WR�SUHVHUYH�WKH�RUDO�KHDOWK�RI�WKRVH�DIIHFWHG�E\�$5�
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:HLVVPDQQ� *�� +\SRWKHVLV�� WKH� KXPRUDO� LPPXQH�
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