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$%675$&7������� 
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VHQWLQJ� ZLWK� HSLJDVWULF� SDLQ� DQG� PHODHQD�� ,QYHVWLJDWLRQV� FRQILUPHG� 'HQJXH� )HYHU� DQG� HQGRVFRS\�
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,1752'8&7,21 
'HQJXH� )HYHU� �')�� LV� D�PDMRU� SXEOLF� KHDOWK�

SUREOHP�LQ�ERWK�WURSLFDO�DQG�VXEWURSLFDO�FRXQ�

WULHV�������7KLV�PRVTXLWR�ERUQH�YLUDO�LQIHFWLRQ�LV�

HQGHPLF� LQ� 0DOD\VLD�� �� 0DMRULW\� RI� LQIHFWHG�

SDWLHQWV� DUH� DV\PSWRPDWLF� EXW� V\PSWRPDWLF�

SDWLHQWV�W\SLFDOO\�SUHVHQW�ZLWK�ELSKDVLF�IHYHU��

P\DOJLD�� UHWUR-RUELWDO� SDLQ�� UDVK� DQG� ORZ�

SODWHOHW����$W\SLFDO�SUHVHQWDWLRQV�KRZHYHU�FDQ�

GHOD\� GLDJQRVLV� UHVXOWLQJ� LQ� GHYHORSPHQW� RI�

FRPSOLFDWLRQV�ZLWK�VXEVHTXHQW�KLJKHU�PRUELG�

LW\�DQG�PRUWDOLW\��� 

 

 1HDUO\�����RI�SDWLHQWV�ZLOO�KDYH�DE�

GRPLQDO�SDLQ�DW�SUHVHQWDWLRQ�ZKLFK�RIWHQ�DV�

VRFLDWHG� ZLWK� VHYHUH� ')� �'HQJXH� +DHPRU�

UKDJLF�)HYHU��EXW�IRUWXQDWHO\�PRVW�ZHUH�QRQ-

VSHFLILF����� ��&DVHV�RI�')�DVVRFLDWHG�KHSDWLWLV��

FKROHF\VWLWLV��FROLWLV�RU�DFXWH�SDQFUHDWLWLV�KDYH�

EHHQ� UHSRUWHG�� �� 7KH� ODWWHU� LV� YHU\� UDUH� DV�

RQO\�D�WRWDO�RI����FDVHV�KDV�UHSRUWHG�VR�IDU�����

&DVH�5HSRUW 

&RUUHVSRQGHQFH�DXWKRU��$VUL�&+(�-862+ 
'HSDUWPHQW�RI�*HQHUDO�6XUJHU\��.XDOD�.UDL� 
+RVSLWDO��������.XDOD�.UDL��.HODQWDQ��0DOD\VLD� 
7HO�����-������� 
(�PDLO��DVULFM#\DKRR�FRP 

&$6(�5(3257 
�� 6LPLODUO\� ZLWK� SDUD-GXRGHQDO� KDHPDWRPD��

RQO\� WZR� FDVHV� KDYH� EHHQ� SXEOLVKHG� XQWLO�

QRZ�� ����� � :H� UHSRUWHG� KHUH� D� FDVH� RI� D� ��-

\HDU-ROG�PDQ� SUHVHQWLQJ�ZLWK� GHQJXH� KDHP�

RUUKDJLF� IHYHU�� FRPSOLFDWHG� E\�PXOWLSOH� GXR�

GHQDO�XOFHUV�DQG�DFXWH�SDQFUHDWLWLV�ZLWK�D�SD�

UD-GXRGHQDO� KDHPDWRPD� ZKLFK� DOO� UHVROYHG�

ZLWK�FRQVHUYDWLYH�PDQDJHPHQW�� 

%UXQHL�,QW�0HG�-�������������������-��� 

&$6(�5(3257 
$� ��-\HDU-ROG� JHQWOHPDQ� SUHVHQWHG� ZLWK� D�

ZHHN� KLVWRU\� RI� KLJK� JUDGH� IHYHU� DVVRFLDWHG�

ZLWK�DUWKUDOJLD�DQG�KHDGDFKH��$W�GD\�WKUHH�RI�

IHYHU� KH� VWDUWHG� WR� H[SHULHQFH� XSSHU� DE�

GRPLQDO� SDLQ� DQG� SDVVHG�PHODHQLF� VWRRO�� +LV�

FOLQLFDO�H[DPLQDWLRQ�ZDV�XQUHPDUNDEOH�H[FHSW�

IRU�PHODHQLF� VWRRO�RQ�SHU-UHFWDO� H[DPLQDWLRQ��

')� ZDV� VXVSHFWHG� DQG� WKLV� ODWHU� FRQILUPHG�

ZLWK� SRVLWLYH� 16-�� �QRQ-VWUXFWXUDO� SURWHLQ� ���

DQWLJHQ� DQG� 3&5�� +LV� LQLWLDO� EORRG� LQYHVWLJD�

WLRQV� ZHUH� QRUPDO� H[FHSW� ORZ� SODWHOHW� FRXQW�

����� [� ����� ZLWK� UDLVHG� OLYHU� HQ]\PHV�

�$VSDUWDWH� DPLQRWUDQVIHUDVH� RI� ���� X�/��

�QRUPDO� OHVV� WKDQ� ��� 8�/�� DQG� $ODQLQH� DPL�



DPLQRWUDQVIHUDVH� RI� ���� 8�/� �QRUPDO� OHYHO�

OHVV�WKDQ����8�/���+H�ZDV�VXEVHTXHQWO\�PDQ�

DJHG�DV�')�ZLWK�ZDUQLQJ�VLJQV��WUDQVDPLQLWLV�

DQG�DEGRPLQDO�SDLQ�� 

� 

 8QIRUWXQDWHO\��VHULHV�RI�EORRG�LQYHVWL�

JDWLRQV� UHYHDOHG� SURJUHVVLYHO\� GURS� LQ� WKH�

KDHPRJORELQ��+E��FRXQW�IURP������WR������J�

G/� WR� ���� J�G/� DQG�ZRUVHQLQJ� WKURPERF\WR�

SDHQLD� ���� WR� ��� [� �����ZLWKLQ� D� GD\�� $V� D�

UHVXOW��VXUJLFDO�WHDP�ZDV�FRQVXOWHG�IRU�SRVVL�

EOH� XSSHU� JDVWURLQWHVWLQDO� EOHHGLQJ�� $Q� XU�

JHQW�RHVRSKDJR-JDVWURGXRGHQRVFRS\��2*'6��

UHYHDOHG� D� )RUUHVW� �E� GXRGHQDO� XOFHU� ZLWK�

QRGXODU�OHVLRQV�WRJHWKHU�ZLWK�PXOWLSOH�)RUUHVW�

,,,�JDVWULF�XOFHUV��)LJXUH�����7KH�IRUPHU�ZDV�

LQMHFWHG� DQG� FOLSSHG�� 2PHSUD]ROH� LQIXVLRQ�

ZDV�DOVR�VWDUWHG�DV�DQ�DGMXQFWLYH�WKHUDS\��$�

VHFRQG�2*'6�ZDV�SHUIRUPHG�D�GD\�ODWHU��GD\�

��RI�LOOQHVV��GD\���DGPLVVLRQ��DV�KLV�+E�FRXQW�

FRQWLQXH�WR�GURS������WR������GHVSLWH�WUDQVIX�

VLRQ�RI�WZR�XQLWV�RI�SDFN�FHOOV�DQG�LQFUHDVLQJ�

SODWHOHW�FRXQW������[�������2WKHUZLVH�KH�KDG�

QR� HYLGHQFH� RI� RYHUW� UH-EOHHGLQJ�

�KDHPDWHPHVLV�RU�IUHVK�PHODHQD���(QGRVFRS�

LFDOO\��KLV�XOFHU� UHPDLQHG�DV�EHIRUH� �,E��DQG�

DJDLQ�ZDV�LQMHFWHG�ZLWK�DGUHQDOLQH� 

 

 8QIRUWXQDWHO\�� VL[�KRXUV� ODWHU�KH�GH�

YHORSHG� VXGGHQ� VHYHUH� JHQHUDOLVHG� DE�

GRPLQDO�SDLQ�PRVWO\�RYHU�HSLJDVWULXP�DVVRFL�

DWHG� ZLWK� DEGRPLQDO� GLVWHQVLRQ�� +H� UDSLGO\�

EHFDPH� WDFK\FDUGLF� �+5� ���� ESP�� DQG� KDG�

JHQHUDOLVHG� UHERXQG� WHQGHUQHVV� PD[LPDO� DW�

WKH�XSSHU�DEGRPHQ��+LV�EORRG� LQYHVWLJDWLRQV�

VKRZHG� D� UDLVHG� WRWDO� ZKLWH� FRXQW� �7:%&��

IURP�������WR��������X/�DQG�HOHYDWHG�VHUXP�

DP\ODVH� ������� 8�/��� $� GLDJQRVLV� RI� DFXWH�

SDQFUHDWLWLV� ZDV� PDGH� DQG� WKLV� ZDV� FRQ�

ILUPHG�E\�ERWK�XOWUDVRXQG�DQG�&7�DEGRPHQ��

VKRZLQJ� DQ� RHGHPDWRXV� DQG� EXON\� KHDG� RI�

SDQFUHDV��)LJXUHV��D���7KH�VFDQ�DOVR�VKRZHG�

D�ODUJH�SDUD-GXRGHQDO�KDHPDWRPD������[�����

[������FP��� 

 

+H��ZDV�PDQDJHG�FRQVHUYDWLYHO\�ZLWK 

HDUO\� HQWHUDO� IHHGLQJ� DV� KH� ZDV� VWDEOH� ZLWK�

VWDWLF� +E� DQG� QR� HYLGHQFH� RI� JDVWULF� RXWOHW�

REVWUXFWLRQ�� $� ILQDO� GLDJQRVLV� RI� VHYHUH� ')�

ZLWK� DFXWH� SDQFUHDWLWLV� DQG� SDUD-GXRGHQDO�

KDHPDWRPD�ZDV�PDGH�� $� UHSHDW� &7� GRQH� D�

ZHHN� ODWHU� VKRZHG� OLTXHIDFWLRQ� RI� KDHPDWR�

PD� ZLWK� QR� IRFDO� SDQFUHDWLF� OHVLRQ� �)LJXUH�

�E���+H�ZDV�VXEVHTXHQWO\�GLVFKDUJHG�DIWHU�D�

WRWDO�KRVSLWDO�VWD\�RI����GD\V� 

)LJ�� ��� � (QGRVFRSLF� LPDJHV� VKRZLQJ� RR]LQJ� IURP� D�
GXRGHQDO� XOFHU� �DUURZ�� ZKLFK� ZDV� WUHDWHG� ZLWK� LQ�
MHFWLRQ�DQG�KDHPRFOLS��FOLS�LQ-VLWX���0XOWLSOH�QRGXODU�
OHVLRQV�ZHUH�DOVR�GHPRQVWUDWHG� 

)LJV�����D��$[LDO�&7�VFDQ�LPDJH�VKRZLQJ�D�EXON\�KHDG�
RI�SDQFUHDV�ZLWK�DGMDFHQW�SDUD-GXRGHQDO�KDHPDWRPD�
�DUURZ���DQG�E��$�UHSHDW�VFDQ�GRQH�D�ZHHN�ODWHU�UH�
YHDOHG�SDUWLDO�UHVROXWLRQ�RI�KDHPDWRPD�ZLWK�QR�SHUL-
SDQFUHDWLF�OHVLRQ� 

D 

E 

&+(�-862+�HW�DO��%UXQHL�,QW�0HG�-������������������� 



',6&866,21 
7KH� ULVLQJ� LQFLGHQFH� RI� ')� LQ� 0DOD\VLD� LV�

DODUPLQJ��,WV�VSHFWUXP�FRPSULVHV�RI�')��'HQ�

JXH� +DHPRUKDJLF� )HYHU� �'+)�� DQG� 'HQJXH�

6KRFN�6\QGURPH��'66�����%DVHG�RQ�WKH�ODWHVW�

:RUOG� +HDOWK� 2UJDQLVDWLRQ� �:+2�� FODVVLILFD�

WLRQ��WKH�IRUPHU�LV� IXUWKHU�VXEGLYLGHG�LQWR�')�

ZLWK� RU� ZLWKRXW� ZDUQLQJ� VLJQV�� '66� ZHUH�

FRPELQHG� LQWR�VHYHUH�')�ZLWK�VHYHUH�SODVPD�

OHDNDJH�� KDHPRUUKDJH� RU� RUJDQ� LPSDLUPHQW��
��� ')� LV� RIWHQ� DFFRPSDQLHG� E\� DEGRPLQDO�

V\PSWRPV�� �� 0DMRULW\� ������ PD\� SUHVHQW�

ZLWK�QRQ-VSHFLILF�DEGRPLQDO�SDLQ�HYHQ�LQ�'+)�

JURXS����.KRU�HW�DO��LQ�WKHLU�VHULHV�RI�����'+)�

SDWLHQWV��RQO\����SDWLHQWV� �������KDG�HVWDE�

OLVKHG� SHULWRQLWLV�� �� $FXWH� FKROHF\VWLWLV� DS�

SHDUHG�WR�EH�WKH�PRVW�FRPPRQ�����SDWLHQWV��

IROORZHG� E\� QRQ-VSHFLILF� GLIIXVH� SHULWRQLWLV�

�WKUHH� SDWLHQWV�� DQG� DSSHQGLFLWLV� �RQH� SD�

WLHQW���6LPLODU�ILQGLQJV�ZHUH�DOVR�GHPRQVWUDW�

HG�E\�6KDPLQ�HW�DO��H[FHSW�ZLWK�D�PXFK�KLJK�

HU� LQFLGHQFH� RI� DFXWH� DEGRPHQ� ������� 0RVW�

ZHUH�GXH�WR�DFXWH�FKROHF\VWLWLV����������SD�

WLHQWV��ZLWK� RQO\� WKUHH� SDWLHQWV� KDYLQJ� DFXWH�

SDQFUHDWLWLV�����������$OO�RI�WKH�SDWLHQWV�ZHUH�

HLWKHU� GLDJQRVHG� ZLWK� '+)� ���� SDWLHQWV�� RU�

'66� �IRXU� SDWLHQWV�� DQG� SUHVHQWHG� EHWZHHQ�

WKH�IRXUWK�DQG�VL[WK�GD\�RI�LOOQHVV��� 

 

 7KH� LQFLGHQFH�RI�DFXWH�SDQFUHDWLWLV� LQ�

')�EHOLHYHV�WR�EH�XQGHUHVWLPDWHG�GXH�WR�ODFN�

RI� DZDUHQHVV� DPRQJ� FOLQLFLDQV�� ��� �� 0RVW� DX�

WKRUV� KDYH� VKRZQ� WKDW� WKH� DYHUDJH� WLPH� WR�

GLDJQRVH� $3� LV� DURXQG� VHYHQ� GD\V�� ��� �� 7KH�

H[DFW�SDWKRJHQHVLV�RI�SDQFUHDWLF�LQYROYHPHQW�

LQ� ')� LV� XQFHUWDLQ�� SRVVLEO\� FDXVHG� E\� GLUHFW�

YLUXV� LQYDVLRQ� DQG� GHVWUXFWLRQ� RI� SDQFUHDWLF�

DFLQDU�RU�DXWRLPPXQH�UHVSRQVH�DV�D�UHVXOW�RI�

DFXWH�YLUDO�LQIHFWLRQ�������6RPH�DXWKRUV�EHOLHYH�

UHVXOWDQW�SODVPD�OHDNDJH�DQG�VHURXV�HIIXVLRQ�

ZLWK� KLJK� SURWHLQ� FRQWHQW� �PRVWO\� DOEXPLQ��

DUH�SUREDEO\�UHVSRQVLEOH�IRU�RHGHPDWRXV�DQG�

LQIODPPDWRU\�FKDQJHV�LQ�WKH�SDQFUHDV���� 

  

7KH� PRVW� FRPPRQ� KDHPRUUKDJLF�

PDQLIHVWDWLRQV� RI� ')� DUH� HSLVWD[LV�� JXP�

EOHHGLQJ�DQG�PXFRVDO�EOHHGLQJ�RI�JDVWURLQWHV�

',6&8 
WLQDO� WUDFW�� ��')� FRPSOLFDWHG�ZLWK�XSSHU�JDV�

WURLQWHVWLQDO�EOHHGLQJ�LV�D�OLIH�WKUHDWHQLQJ�FRQ�

GLWLRQ� �� DQG� W\SLFDOO\� DSSHDUV� EHWZHHQ� WKH�

WKLUG�DQG�ILIWK�GD\�RI�LOOQHVV��IHYHU��DQG�RIWHQ�

FRLQFLGHV�ZLWK�ORZHVW�SODWHOHW�OHYHO�����5HSRUW�

HG� SUHYDOHQFH� RI� JDVWURLQWHVWLQDO� EOHHGLQJ� LQ�

')� LV� EHWZHHQ� ILYH� DQG� ����ZKHUH� KDHPRU�

UKDJLF�JDVWULWLV� LV� WKH�PRVW�FRPPRQ� IROORZHG�

E\�JDVWURGXRGHQDO�DQG�RHVRSKDJHDO�XOFHUV�����

&KLX� HW� DO�� UHSRUWHG� LQ� D� ODUJH� VHULHV� RI� SD�

WLHQWV�GLDJQRVHG�ZLWK�')�ZKR�GHYHORSHG�FRP�

SOLFDWLRQ�RI�JDVWURLQWHVWLQDO�EOHHGLQJ��WKH�PH�

GLDQ�WLPH�RI�RQVHW�RI�EOHHGLQJ�ZDV�DW�GD\�IRXU�

RI�LOOQHVV�IHYHU��UDQJH��-��GD\V�RI�IHYHU��ZLWK�

DQ�LQFLGHQFH�RI����������7KH�UROH�RI�HQGRVFR�

S\� LQ� D� GHQJXH� SDWLHQW� ZLWK� XSSHU� JDVWURLQ�

WHVWLQDO�EOHHGLQJ�LV�QRW�ZHOO�HVWDEOLVKHG�����,Q�

WKH� VDPH� VWXG\�� WKH\� FOHDUO\� GHPRQVWUDWHG�

WKDW� HQGRVFRSLF� LQMHFWLRQ� LV� QRW� DQ� HIIHFWLYH�

DGMXYDQW�WKHUDS\�LQ�SDWLHQWV�ZLWK�')�ZKR�ODW�

HU� GHYHORSHG� XSSHU� JDVWURLQWHVWLQDO� EOHHGLQJ�

DQG�PD\� HYHQ� LQFUHDVH� WKH� SRVVLELOLW\� RI� UH�

FXUUHQW�EOHHGLQJ��7KHUHIRUH��EORRG�WUDQVIXVLRQ�

LV�WKH�PDLQVWD\�RI�WUHDWPHQW�UHJDUGOHVV�RI�WKH�

W\SH�RI�XOFHU���� 

  

7KH�RFFXUUHQFH�RI�SDUD-GXRGHQDO�KDH�

PDWRPD� LQ� ')� LV� H[WUHPHO\� XQFRPPRQ� DQG�

WKHUH� DUH� RQO\� WZR� FDVHV� UHSRUWHG� LQ� (QJOLVK�

OLWHUDWXUH�VR�IDU�������,WV�SDWKRSK\VLRORJ\�LV�QRW�

IXOO\�XQGHUVWRRG�EXW�SRVWXODWHG�DV�D�UHVXOW�RI�

EOHHGLQJ� GLDWKHVLV�� �� 7KHUH� DUH� IHZ� SHFXOLDU�

IHDWXUHV�FDQ�EH�VHHQ�IURP�WKH�SXEOLVKHG�FDV�

HV�DV�LQ�7DEOH����$OO�RI�WKHP�ZHUH�\RXQJ�PDQ�

ZKR� W\SLFDOO\� SUHVHQWHG�ZLWK� DEGRPLQDO� SDLQ�

DQG�PHODHQD�DW�WKH�VL[WK�GD\�RI� LOOQHVV�ZKHQ�

WKH�SODWHOHW�FRXQW�ZDV�DW� WKH� ORZHVW�� ,Q�FRQ�

WUDVW��RXU�SDWLHQW�PDQLIHVWHG�TXLWH�ODWH��GD\��

-���RI�LOOQHVV��DQG�KLV�SODWHOHW�ZDV�DOUHDG\�LQ�

XSZDUG� WUHQG� �7DEOH� ���� 7KH� KDHPDWRPD� LV�

REYLRXVO\� DVVRFLDWHG� ZLWK� EOHHGLQJ� GXRGHQDO�

XOFHUV��:H�KDYH�\HW�WR�VHH�DQ\�UHSRUWHG�FDVH�

RI�GHQJXH� UHODWHG�SDUD-GXRGHQDO�KDHPDWRPD�

ZLWKRXW�D�GXRGHQDO�XOFHU��3DUD-GXRGHQDO�KDH�

PDWRPD� WKDW� FRPSOLFDWHV� DFXWH� SDQFUHDWLWLV�

ZLWK� ')� PD\� FDXVH� GXRGHQDO� REVWUXFWLRQ�

&+(�-862+�HW�DO��%UXQHL�,QW�0HG�-������������������� 



$XWKRU�
�\HDU� 

$JH��
JHQGHU 

'LDJQRVLV�
IURP� LOOQHVV�
RQVHW�� 

3UHVHQWDWLRQV 
3ODWHOHW�
FRXQW�DW�
GLDJQRVLV 

$FXWH�SDQFUHDWLWLV (QGRVFRSLF�ILQGLQJV (QGRVFRSLF�
LQWHUYHQWLRQ� 

5HSHDW�HQGRVFRSLF�
ILQGLQJV 

/HH�HW�DO��
������ 

���
PDOH 'D\�� 3DLQ�DQG� 

PHODHQD ������ 

<HV��FRQILUPHG�E\�
UDLVHG�VHUXP� 
DP\ODVH�DQG�&7�
VFDQ� 

'8�DW�'��DQG�'��
�QRGXODU�PDUJLQV��
DGKHUHQW�FORWV�DQG�
YLVLEOH�YHVVHOV� 

<HV���LQMHF�
WLRQ����PO�RI�
GLVWLOOHG�ZDWHU� 

<HV��RQ�GD\����
DGPLVVLRQ����RHGHP�
DWRXV�GXRGHQXP�
ZLWK�DUHD�RI�VFDUULQJ 

/LDQJ�%RR�
HW�DO��
������� 

���
PDOH 'D\�� 

3DLQ�DQG� 
PHODHQD�ZLWK�
SDOSDEOH�PDVV 

������ 

6HUXP�$P\ODVH�
ZDVQ¶W�WDNHQ��"�
QRW�VXVSHFWHG� 
&7�ILQGLQJV" 

'8��)RUUHVW���W\SH� 

<HV�
�DGUHQDOLQH�
LQMHFWLRQ�DQG�
$3&� 

<HV��RQ�GD\���DQG�
���DGPLVVLRQ����
SHUVLVWHQW�,,E�XOFHU�
UHTXLULQJ�UHSHDWHG�
LQMHFWLRQ� 

3UHVHQW�
FDVH 

���
PDOH 'D\��� 3DLQ�DQG� 

PHODHQD ������� 

<HV��FRQILUPHG�E\�
UDLVHG�VHUXP�
DP\ODVH�DQG�&7�
VFDQ� 

'8�DW�'���)RUUHVW�
�E��ZLWK�QRGXOHV��
DQG�*8��)RUUHVW�,,,� 

<HV���DGUHQD�
OLQH�LQMHFWLRQ�
DQG�FOLS� 

<HV��RQ�GD\���RI�
DGPLVVLRQ����SHUVLV�
WHQW�,E�'8 

ZKLFK�PD\� LQWHUIHUH� ZLWK� HDUO\� HQWHUDO� IHHG�

LQJ��7KH� ODWWHU�KDV�EHHQ�VKRZQ�WR�EH�EHQHIL�

FLDO�LQ�DFXWH�SDQFUHDWLWLV�� 

 

:H� EHOLHYH� ')� DVVRFLDWHG� XOFHU� EH�

KDYHV�GLIIHUHQWO\�FRPSDUHV�WR�FRPPRQO\�VHHQ�

EOHHGLQJ�SHSWLF�XOFHU�HVSHFLDOO\�ZLWK�WKH�SUHV�

HQFH� RI� GXRGHQDO� KDHPDWRPD� DV� EHHQ�

GHPRQVWUDWHG� E\� UHSRUWHG� FDVHV� �WDEOH� ����

7ZR� RXW� RI� WKUHH� FDVHV� ������ UH-EOHG�ZKLFK�

UHTXLUH�UHSHDWHG�KDHPRVWDWLF� LQWHUYHQWLRQ��,Q�

FRQWUDVW�� UH-EOHHGLQJ� UDWH�ZDV� ORZ� DQG� TXLWH�

FRPSDUDEOH� EHWZHHQ� ')� UHODWHG� SHSWLF� XOFHU�

ZLWKRXW�KDHPDWRPD�FRPSDUHG� WR�QRQ-')� UH�

ODWHG� SHSWLF� XOFHU� ������ YV� ������� ���� ��� ,Q�

DGGLWLRQ�WR�WKDW��&KLX�HW�DO�KDYH�DOVR�GHPRQ�

VWUDWHG� WKDW� WKRVH� ')� DVVRFLDWHG� XOFHU� KDV�

VLPLODU�UH-EOHHGLQJ�UDWH�DQG�PRUWDOLW\�UHJDUG�

OHVV� RI� ZKHWKHU� LW� KDV� VWLJPDWD� RI� UHFHQW�

KDHPRUUKDJH�RU�QRW�������YV�����S!��������� 

 

6LJQ�DQG�V\PSWRP�RI�DFXWH�DEGRPHQ�

KDV�WR�EH�HOLFLWHG�LQ�DOO�GHQJXH�SDWLHQWV��'HIL�

QLWH�GLDJQRVLV�KDV�WR�EH�PDGH�SURPSWO\�DV� LW�

DIIHFWV�PRUELGLW\�DQG�PRUWDOLW\��6KDPLP�HW�DO��

REVHUYHG� WKDW� PRUWDOLW\� LQ� WKRVH� ZLWK� DFXWH�

DEGRPHQ�ZDV������EXW�QRQH�LQ�WKRVH�ZLWKRXW�

LW����$FXWH�SDQFUHDWLWLV� LQ�SDUWLFXODU�KDV�WR�EH�

DJJUHVVLYHO\�PDQDJHG�DV�DOO�WKUHH�FDVHV�IURP�

WKHLU�VHULHV�GHYHORSHG�$5'6�DQG�WZR�RI�WKHP�

GLHG��� 

 

,Q�FRQFOXVLRQ��WKH�FDXVH�RI�DEGRPLQDO�

SDLQ�RU�DFXWH�DEGRPHQ�LQ�GHQJXH�SDWLHQW�KDV�

WR� EH� DFWLYHO\� LQYHVWLJDWHG� DQG� REMHFWLYHO\�

GLDJQRVHG��$Q�XQFRPPRQ�EXW�VXUJLFDOO\�UHODW�

HG� SUREOHP� VXFK� DV� DFXWH� FKROHF\VWLWLV�� DS�

SHQGLFLWLV��SDQFUHDWLWLV�RU�SDUD-GXRGHQDO�KDH�

PDWRPD�KDV�WR�EH�FRQVLGHUHG��7KH�UROH�RI�HQ�

GRVFRS\� LQ� EOHHGLQJ� JDVWUR-GXRGHQDO� XOFHU� LQ�

GHQJXH� SDWLHQW� LV� OLPLWHG� WR� GLDJQRVWLF� SXU�

SRVHV� RQO\� DV� LWV� LQWHUYHQWLRQ� LV� SRWHQWLDOO\�

KDUPIXO� 

5()(5(1&(6 

��� 6KDPLP� 0�� )UHTXHQF\�� SDWWHUQ� DQG� PDQDJH�

PHQW�RI�DFXWH�DEGRPHQ�LQ�GHQJXH�IHYHU�LQ�.DUDFKL��

3DNLVWDQ��$VLDQ�-�6XUJ�������������–��� 

��� /HH�&<��7VDL�+&��/HH�6-��HW�DO��'HQJXH�KHPRU�

UKDJLF� IHYHU�SUHVHQWLQJ�ZLWK�KHPRUUKDJLF�SDQFUHD�

WLWLV� DQG�DQ� LQWUDPXUDO� KHPDWRPD�RI� WKH�GXRGHQDO�

ZDOO�� $� FDVH� UHSRUW� DQG� UHYLHZ� RI� WKH� /LWHUDWXUH��

6RXWKHDVW� $VLDQ� -� 7URS� 0HG� 3XEOLF� +HDOWK� ������

������-�� 

���9LVKDNKD� -DLQ��23�*XSWD��7DUXQ�5DR��6LGGKDUWK�

5DR�� $FXWH� SDQFUHDWLWLV� FRPSOLFDWLQJ� VHYHUH� GHQ�

JXH��-�*OREDO�,QIHFW�'LV�������������-�� 

��� <DQJ� /%�� &KLQ� 3:�� )DQ� .+�� /DL� 0+�� 'XRGHQDO�

KHPDWRPD��DQ�XVXDO�SUHVHQWDWLRQ�RI�GHQJXH�IHYHU��

5DZDO�0HG�-RXUQDO�������������-��� 

���.KRU�%6��/LX�-:��/HH�,.��<DQJ�.'��'HQJXH�KHP�

RUUKDJLF�IHYHU�SDWLHQWV�ZLWK�DFXWH�DEGRPHQ��FOLQLFDO�

H[SHULHQFHV� RI� ��� FDVHV�� $P� -� 7URS� 0HG� +\J���

������������-�� 

��� 2UWD\D� 2�� 'HQJXH� IHYHU� SUHVHQWLQJ� DV� DFXWH�

SDQFUHDWLWLV��($-0�������������-�� 

��� 1HWR� 5'�� 6DXOR� /DFHUGD� %RUJHV� GH� 6D�� 6WHOOD�

&DWXQGD� 3LQKR�� HW� DO�� 'HQJXH� LQIHFWLRQ� LQ� FKLOGUHQ�

DQG�DGROHVFHQWV��&OLQLFDO�SURILOH�LQ�D�UHIHUHQFH�KRV�

7DEOH����5HSRUWHG�FDVHV�RI�SDUD-GXRGHQDO�KDHPDWRPD�LQ�'HQJXH�)HYHU�SDWLHQWV� 
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SLWDO�LQ�QRUWKHDVW�%UD]LO��5HYLVWD�GD�6RFLHGDGH�%UD�

VLOHLUD�GH�0HGLFLQD�7URSLFDO�������������-�� 

���6LPDGLEUDWD�0��$FWH�3DQFUHDWLWLV�LQ�GHQJXH�KHP�

RUUKDJLF� IHYHU�� $FWD� 0HGLFD� ,QGRQHVLDQD� –

,QGRQHVLDQ�-�,QW�0HG�������������-��� 

��� 6HWLDZDQ�0:��6DPVL� 7.��:XOXU�+��6XJLDQWR�'��

3RRO� 71�� (SLJDVWULF� SDLQ� DQG� VRQRJUDSKLF� DVVHVV�

PHQW�RI�WKH�SDQFUHDV�LQ�GHQJXH�KHPRUUKDJLF�IHYHU��

-�&OLQ�8OWUDVRXQG�������������-�� 

���� &KLX� <&�� :X� ./�� .XR� &+�� HW� DO�� (QGRVFRSLF�

ILQGLQJV�DQG�PDQDJHPHQW�RI� GHQJXH�SDWLHQWV�ZLWK�

XSSHU� JDVWURLQWHVWLQDO� EOHHGLQJ�� $P� -� 7URS� 0HG�

+\J��������������–�� 

����:RUOG�+HDOWK�2UJDQL]DWLRQ��'HQJXH�*XLGHOLQHV�

IRU�'LDJQRVLV��7UHDWPHQW��3UHYHQWLRQ�DQG�&RQWURO�-�

1HZ�(GLWLRQ�������:+2��*HQHYD������ 

���� .LP� 6%�� /HH� 6+�� .LP� .2�� HW� DO�� 5LVN� )DFWRUV�

DVVRFLDWHG�ZLWK�UHEOHHGLQJ�LQ�SDWLHQWV�ZLWK�KLJK�ULVN�

SHSWLF� XOFHU� EOHHGLQJ�� IRFXVLQJ�RQ� WKH� UROH� RI� VHF�

RQG�ORRN�HQGRVFRS\��'LJ�'LV�6FL�������������–��� 
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