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7KLV�DSSOLFDWLRQ�FODLPV�WKH�EHQHILW�RI�SULRULW\�WR�&KLQD�3DWHQW�$SSOLFDWLRQ�1R��

�������������;��ILOHG�RQ�0DUFK����������LQ�3HRSOH¶V�5HSXEOLF�RI�&KLQD��7KH�HQWLUH�

FRQWHQW�RI�WKH�DERYH�LGHQWLILHG�DSSOLFDWLRQ�LV�LQFRUSRUDWHG�KHUHLQ�E\�UHIHUHQFH���

6RPH� UHIHUHQFHV��ZKLFK�PD\� LQFOXGH� SDWHQWV�� SDWHQW� DSSOLFDWLRQV� DQG� YDULRXV�

SXEOLFDWLRQV��PD\� EH� FLWHG� DQG� GLVFXVVHG� LQ� WKH� GHVFULSWLRQ� RI� WKLV� GLVFORVXUH�� � 7KH����

FLWDWLRQ� DQG�RU� GLVFXVVLRQ� RI� VXFK� UHIHUHQFHV� LV� SURYLGHG� PHUHO\� WR� FODULI\� WKH�

GHVFULSWLRQ�RI�WKH�SUHVHQW�GLVFORVXUH�DQG�LV�QRW�DQ�DGPLVVLRQ�WKDW�DQ\�VXFK�UHIHUHQFH�LV�

³SULRU� DUW´� WR� WKH� GLVFORVXUH� GHVFULEHG� KHUHLQ�� � $OO� UHIHUHQFHV� FLWHG� DQG� GLVFXVVHG� LQ�

WKLV� VSHFLILFDWLRQ� DUH� LQFRUSRUDWHG� KHUHLQ� E\� UHIHUHQFH� LQ� WKHLU� HQWLUHWLHV� DQG� WR� WKH�

VDPH�H[WHQW�DV�LI�HDFK�UHIHUHQFH�ZDV�LQGLYLGXDOO\�LQFRUSRUDWHG�E\�UHIHUHQFH�����

),(/'�2)�7+(�',6&/2685(�

7KH� SUHVHQW� GLVFORVXUH� UHODWHV� WR� D� ILHOG� RI� JHQHWLF� HQJLQHHULQJ�� DQG� PRUH�

SDUWLFXODUO\� WR� D� KHSDWLWLV� %� YDFFLQH� LQFOXGLQJ� KHSDWLWLV� %� VXUIDFH� DQWLJHQ� DGZ��

�+%V$J�DGZ��� H[SUHVVHG� E\� LQDFWLYDWHG� ZKROH� UHFRPELQDQW� +DQVHQXOD� SRO\PRUSKD����

FHOOV��

%$&.*5281'�2)�7+(�',6&/2685(�

+%9� �KHSDWLWLV� %� YLUXV�� +%9�� LQIHFWLRQ� LV� D� VHULRXV� SXEOLF� KHDOWK� SUREOHP��

$FFRUGLQJ� WR� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2��� DERXW� ���PLOOLRQ� SHRSOH� KDYH����

EHHQ� LQIHFWHG� ZLWK� +%9� ZLWKLQ� �� ELOOLRQ� SHRSOH� ZRUOGZLGH�� RI� ZKLFK� ���� PLOOLRQ�

SHRSOH�KDYH�FKURQLF�+%9� LQIHFWLRQ��DERXW���PLOOLRQ�SHRSOH�GLH�HDFK�\HDU� IURP� OLYHU�

IDLOXUH��FLUUKRVLV�DQG�SULPDU\�KHSDWRFHOOXODU�FDUFLQRPD��OLYHU�FDQFHU��FDXVHG�E\�+%9�

LQIHFWLRQ��/LYHU�FDQFHU�SDWLHQWV�ZRUOGZLGH��PRUH�WKDQ�����LV�FDXVHG�E\�+%9��&KLQD�

LV� DQ�HQGHPLF�DUHD�RI�+%9� LQIHFWLRQ��7KH�0LQLVWU\�RI�+HDOWK�RI�&KLQD� LQFRUSRUDWHG����
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KHSDWLWLV�%�YDFFLQH�LQWR�SODQQHG�LPPXQL]DWLRQ�PDQDJHPHQW�LQ�������$FFRUGLQJ�WR�WKH�

QDWLRQDO�KHSDWLWLV�%� VHURORJLFDO� VXUYH\V� LQ� ������ DIWHU� QHDUO\� ��� \HDUV� RI� HIIRUWV�� WKH�

JHQHUDO� SRSXODWLRQ� LQ�&KLQD��HVSHFLDOO\�FKLOGUHQ�XQGHU� WKH�DJH�RI�����+%9� LQIHFWLRQ�

UDWH�KDV� VLJQLILFDQWO\�GHFUHDVHG��'XH�WR�KLVWRU\�EDFNJURXQG��DERXW����PLOOLRQ�SHRSOH�

DUH� VXIIHULQJ� IURP� FKURQLF� +%9� LQIHFWLRQ� LQ� &KLQD�� LQFOXGLQJ� DERXW� ��� PLOOLRQ���

SDWLHQWV�ZLWK� FKURQLF� KHSDWLWLV�%�� ,W� LV� HVWLPDWHG� WKDW� OLYHU� FLUUKRVLV� DQG� OLYHU� FDQFHU�

GXH�WR�+%9�FDXVH�QHDUO\���������GHDWK�FDVHV�HDFK�\HDU��ZKHUHLQ�QHZ�KHSDWLWLV�%�DUH�

DERXW����� WR���PLOOLRQ�FDVHV��+%9�GLVHDVH� LV� VWLOO� DQ� LPSRUWDQW� IDFWRU� WKDW� HQGDQJHUV�

SHRSOH
V�KHDOWK��KLQGHUV�VRFLDO�GHYHORSPHQW��DQG�DIIHFWV�VRFLDO�VWDELOLW\�IRU�D�ORQJ�WLPH��

,W� LV� D� VHULRXV� SXEOLF� KHDOWK� SUREOHP� LQ� SHRSOH�RULHQWHG� VRFLHW\�� DQG� DOVR� D� SULRULW\����

PDMRU� KHDOWK� LVVXH� LQ�&KLQD��$FFRUGLQJ� WR� WKH� VXUYH\�� WKH�DQQXDO� GLUHFW� DQG� LQGLUHFW�

PHGLFDO�H[SHQVH�IRU�FKURQLF�KHSDWLWLV�%��LQFOXGLQJ�OLYHU�FLUUKRVLV�DQG�OLYHU�FDQFHU��LQ�

&KLQD�LV�DERXW�����ELOOLRQ��+RZ�WR�HIIHFWLYHO\�WUHDW�H[LVWLQJ�KHSDWLWLV�%�YLUXV�LQIHFWLRQ�

SDWLHQWV�DQG�KHSDWLWLV�%�SDWLHQWV�KDV�EHFRPH�D�PDMRU�SUREOHP�WKDW�QHHGV�WR�EH�UHVROYHG�

ILUVW�LQ�WKH�SUHYHQWLRQ�DQG�WUHDWPHQW�RI�KHSDWLWLV�%�����

+HSDWLWLV� %� YDFFLQH� LPPXQL]DWLRQ� SUHYHQWLRQ� LV� WKH� PRVW� HIIHFWLYH� ZD\� WR�

UHGXFH�WKH�EXUGHQ�RI�GLVHDVH��*HQH� UHFRPELQDWLRQ� WHFKQRORJ\� LV� WKH�FRUH� WHFKQRORJ\�

RI�PRGHUQ�ELRWHFKQRORJ\��DOVR�LV�WKH�PDLQO\�WHFKQRORJ\�RI�WKH�ODUJH�VFDOH�SURGXFWLRQ�

RI�KHSDWLWLV�%�YDFFLQH��DQG�WKH�RQO\�WHFKQRORJ\�RI�YLUXV�OLNH�SDUWLFOH�KHSDWLWLV�%�YLUXV�

VXUIDFH� DQWLJHQ� �+%V$J� 9/3��� 6DFFKDURP\FHV� FHUHYLVLDH� ZDV� WKH� ILUVW� HXNDU\RWLF����

V\VWHP� WR� H[SUHVV� IRUHLJQ� JHQHV��+RZHYHU�� WKHUH� DUH� VWLOO� PDQ\� VKRUWFRPLQJV� LQ� WKH�

LQGXVWULDO�SURGXFWLRQ�RI�6��FHUHYLVLDH�H[SUHVVLRQ�V\VWHP��)RU�H[DPSOH�� WKH�H[RJHQRXV�

JHQH� SODVPLGV� RI� HQJLQHHULQJ� VWUDLQ� DUH� IUHH� LQ� WKH� F\WRSODVP� OHDG� WR� JHQHWLFDOO\�

XQVWDEOH�� WKH� IHUPHQWDWLRQ� GHQVLW\� LV� QRW� HQRXJK� WR� ORZ� SURGXFWLRQ� HIILFLHQF\�� WKH�

V\QWKHVL]HG� SRO\SHSWLGH� FKDLQ� LV� RIWHQ� K\SHUJO\FRV\ODWHG�� 7KH� DSSOLFDQW� KDV� EHHQ����

LQYROYHG�LQ�WKH�UHVHDUFK�DQG�GHYHORSPHQW�RI�+DQVHQXOD�SRO\PRUSKD��+��SRO\PRUSKD��

UHFRPELQDQW�KHSDWLWLV�%�YDFFLQH�VLQFH������� ,Q������ WR������� LQ�'DOLDQ�*DR[LQ�%LR�

3KDUPDFHXWLFDO� &R��� /WG��� WKH� +�� SRO\PRUSKD� UHFRPELQDQW� +%V$J�DGU�� KHSDWLWLV� %�

YDFFLQH�ZDV�GHYHORSHG��7KH�\LHOG�RI�+%V$J�9/3�SXUH�VWRFN�VROXWLRQ�ZDV����PJ�/��

DQG�LW�KDV�EHHQ�DSSURYHG�VLQFH������LQ�&KLQD��,Q������WR�������WKH�DSSOLFDQW�DVVLVWHG����



�

%HLMLQJ�7LDQWDQ�%LRORJLFDO�3URGXFWV�&R���/WG��WR�GHYHORS�UHFRPELQDQW�+��SRO\PRUSKD�

+%V$J�DGU��KHSDWLWLV�%�YDFFLQH��7KH�SXUH�VWRFN�VROXWLRQ�RI�+%V$J�9/3�KDV�D�\LHOG�

RI� ���PJ�OLWHU� RU�PRUH�� LW� KDV� EHHQ� VXEPLWWHG� WR� WKH�1DWLRQDO�1HZ�'UXJ�5HYLHZ� LQ�

������ DQG� WKH� &KLQD� SDWHQW� SXEOLFDWLRQ� QXPEHU� EDVHG� RQ� WKH� YDFFLQH� LV�

&1���������$����

7KH� SDWKRJHQHVLV� RI� KHSDWLWLV� %� LGHQWLILHG� DFFRUGLQJ� WR� WKH� SULRU� DUW� LV� DV�

IROORZV��$IWHU�+%9�LQIHFWLRQ��WKH�+%9�FDUULHUV�FDQ�EH�JHQHUDOO\�GLYLGHG�LQWR�LPPXQH�

WROHUDQFH�SKDVH��LPPXQH�FOHDUDQFH�SKDVH��DQG�UHVLGXDO�RU�LQDFWLYH�SKDVH��7KH�LPPXQH�

WROHUDQFH� SKDVH� LV� FKDUDFWHUL]HG� E\� KLJK� OHYHOV� RI� +%9� UHSOLFDWLRQ�� SRVLWLYH� VHUXP�

+%V$J� DQG� +%H$J�� KLJK� +%9� '1$� OHYHO� �!���� FRSLHV�PO��� QRUPDO� DODQLQH����

DPLQRWUDQVIHUDVH� OHYHO� �$/7��� DQG� QR� REYLRXV� DEQRUPDOLWLHV� LQ� OLYHU� KLVWRORJ\�� 7KH�

LPPXQH�FOHDUDQFH�SKDVH� LV�FKDUDFWHUL]HG�E\� VHUXP�+%9�'1$�OHYHO�!����FRSLHV�PO��

EXW� JHQHUDOO\� ORZHU� WKDQ� WKH� LPPXQH� WROHUDQFH� SKDVH�� QRUPDO� RU� LQWHUPLWWHQWO\�

HOHYDWHG�DVSDUWDWH�DPLQRWUDQVIHUDVH��$67��OHYHO��DQG�QHFURWLF�LQIODPPDWLRQ�VKRZQ�LQ�

OLYHU� KLVWRORJ\�� 7KH� UHVLGXDO� RU� LQDFWLYH� SKDVH� LV� FKDUDFWHUL]HG� E\�+%H$J�QHJDWLYH�����

DQWL�+%H�SRVLWLYH�� FRXOG� QRW� EH� GHWHFWHG� �3&5� DVVD\�� RU� EHORZ� WKH� ORZHU� OLPLW� RI�

GHWHFWLRQ�� OHYHO� QRUPDO�� DQG� QR� REYLRXV� LQIODPPDWLRQ� LQ� OLYHU� KLVWRORJ\�� +RZHYHU��

+%9� LQIHFWLRQ� LQ� DGROHVFHQWV� DQG� DGXOWV� JHQHUDOO\� GRHV� QRW� VWDUW� IURP� WKH� LPPXQH�

WROHUDQFH�SKDVH��EXW� LQLWLDO�IURP�WKH�LPPXQH�FOHDUDQFH�SKDVH��ZKLFK�LV�PDQLIHVWHG�DV�

DFXWH�KHSDWLWLV�%��RI�ZKLFK� RQO\��������GHYHORS�FKURQLF�KHSDWLWLV�%��+RZHYHU�� WKH����

H[DFW�SDWKRJHQHVLV�LV�VWLOO�XQNQRZQ��

$QWL�KHSDWLWLV�%�YLUXV�WUHDWPHQW�LV�FXUUHQWO\�WKH�PDLQ�WUHDWPHQW�IRU�KHSDWLWLV�%�

YLUXV�LQIHFWLRQ�DQG�KHSDWLWLV�%�SDWLHQWV��$W�SUHVHQW��DQWL�KHSDWLWLV�%�YLUXV�GUXJV�PDLQO\�

LQFOXGH� LQWHUIHURQ�EDVHG� LPPXQRPRGXODWRUV� DQG� QXFOHRWLGH� DQDORJXHV� DJDLQVW� +%9�

'1$� SRO\PHUDVH�� $OWKRXJK� WKH\� KDYH� FHUWDLQ� FXUDWLYH� HIIHFWV�� WKH\� DUH� QRW����

VDWLVIDFWRU\�� DQG� PRVW� SDWLHQWV� FDQQRW� EH� FXUHG�� ,QWHUIHURQ� FDQ� LQGXFH� +%V$J�

VHURFOHDUDQFH�RU�VHURFRQYHUVLRQ�LQ�IHZ�SDWLHQWV��EXW�LWV�KLJK�FRVW��QHHG�WR�EH�LQMHFWHG��

DQG�KDV�FHUWDLQ�VLGH�HIIHFWV��1XFOHRWLGH�DQDORJV�DFW�RQ�+%9�'1$�SRO\PHUDVH��ZKLFK�

RQO\�LQKLELWV�YLUDO�UHSOLFDWLRQ��GRHV�QRW�FRPSOHWHO\�HOLPLQDWH�+%9�'1$�DQG�FFF'1$��

DQG�HDVLO\�OHDG�WR�YLUDO�UHVLVWDQFH�PXWDWLRQ�E\�ORQJ�WHUP�WKHUDS\�����
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7KHUHIRUH�� LQ� RUGHU� WR� FRPSOHWHO\� HOLPLQDWH�+%9� DQG� FFF'1$�� WR� GHYHORS� D�

QHZ�DQG�PRUH�HIIHFWLYHO\�RI�+%9�KHSDWLWLV�%�YDFFLQH�LV�XUJHQW�QHHG��7KH�ORZ�LPPXQH�

UHMHFWLRQ�RI� OLYHU�WUDQVSODQWDWLRQ�LQGLFDWHV� WKDW� WKH�KXPDQ�OLYHU� LV�DQ�LPPXQH�WROHUDQW�

RUJDQ�� /LYHU� LV� WKH� WDUJHW� RUJDQ� RI� KHSDWLWLV� %� YLUXV� �+%9�� LQIHFWLRQ�� VR� WKDW� WKH�

LPPXQH� WROHUDQFH� WR� +%9� LQ� OLYHU� LV� D� PDMRU� IHDWXUH�� 5HYHUVDO� RI� +%9� LPPXQH���

WROHUDQFH� LV� WKH� EDVH� IRU� WKH� GHYHORSPHQW� RI� LPPXQRWKHUDS\� YDFFLQH� IRU� FKURQLF�

KHSDWLWLV� %� �&+%�� SDWLHQWV�� +%9� LPPXQH� WROHUDQFH� LV� QRW� RQO\� UHIOHFWHG� DQWL�+%9�

LPPXQH� UHVSRQVH� IDLOHG� WR� HIIHFWLYHO\� HOLPLQDWH� WKH� YLUXV� LQ� ORFDO� OLYHU�� OHDGLQJ� WR�

SHUVLVWHQW�LQIHFWLRQ��EXW�DOVR�UHIOHFWHG�LQ�WKH�SHUVLVWHQFH�RI�+%9��OHDGLQJ�WKH�V\VWHPLF�

LPPXQH� V\VWHP�ZLWK� QR� UHVSRQVH� WR� WKH�+%9�� VXFK� DV� WKH� SDWLHQW� LQ�+%9� LPPXQH����

WROHUDQFH� SKDVH� LV� QR� UHVSRQVH� WR�+%V$J�YDFFLQH��7KLV� LV� DOVR� WKH�PDLQ� UHDVRQ�ZK\�

FXUUHQW� WKHUDSHXWLF� YDFFLQHV� DUH� GLIILFXOW� WR� VXFFHHG� LQ� &+%� SDWLHQWV�� /LYHU�LQGXFHG�

LPPXQH� WROHUDQFH�DQG� LWV� UHYHUVDO�PHFKDQLVP�ZLOO�SURYLGH�D� WKHRUHWLFDO�EDVLV� IRU� WKH�

GHYHORSPHQW�RI�KHSDWLWLV�%�YDFFLQH���

5HFHQW� GDWD� VXJJHVW� WKDW� LQLWLDO� &'��7� �&7/�� FHOO� DFWLYDWLRQ� RFFXUV� LQ� WKH����

OLYHU��ZKLOH�SUH�LQIODPPDWRU\��L�H��LQQDWH�LPPXQH�DFWLYDWLRQ��LQFUHDVHV�WKH�QXPEHU�RI�

VXUYLYDO�&7/V��PDNHV�&7/V�PRUH�HIIHFWLYHO\��UHVXOWLQJ�LQ�D�OLYHU�LPPXQH�UHVSRQVH�WR�

HOLPLQDWH� WKH� LQIHFWHG� +%9�� ,Q� WKH� DEVHQFH� RI� LQIODPPDWLRQ� LQ� DGYDQFH� �LH�� LQQDWH�

LPPXQLW\�LV�QRW�DFWLYDWHG��VXFK�DV�LQIDQWV�DQG�\RXQJ�FKLOGUHQ���WKH�IXQFWLRQ�RI�&7/�LV�

LPSDLUHG� DQG� WKH� KDOI�OLIH� RI� &7/� LV� VKRUW�� UHVXOWLQJ� LQ� OLYHU� WROHUDQFH� WR� +%9�����

+RZHYHU�� LQLWLDO�+%9�DQWLJHQ�HQFRXQWHU� LPPXQLW\� LQGXFHG�KLJK�HIILFLHQWO\�DFWLYDWHG�

+%9�&7/V�LQ�WKH�O\PSK�QRGHV�RXWVLGH�WKH�OLYHU��DQG�WKHQ�� LQWR� WKH�OLYHU��ZKLFK�DOVR�

LQFUHDVHV� WKH�QXPEHU�RI�VXUYLYDO�&7/V��PDNHV�&7/V�PRUH�HIIHFWLYHO\�� UHVXOWLQJ� LQ�D�

OLYHU� LPPXQH� UHVSRQVH� WR� HOLPLQDWH� WKH� LQIHFWHG�+%9��7KLV� LPPXQH�PHFKDQLVP� IRU�

WKH� WZR� VLWHV� SURYLGHV� D� WKHRUHWLFDO� EDVLV� IRU� WKH� GHYHORSPHQW� RI� VXEFXWDQHRXV� DQG����

LQWUDPXVFXODU� LQMHFWLRQ�RI�KHSDWLWLV�%�YDFFLQH��ZKLFK�OHDGV� WR� OLYHU� LPPXQH�UHVSRQVH�

DQG�+%9�FOHDUDQFH��

$FFRUGLQJ� WR� WKH� MRXUQDO� ³$� :KROH� 5HFRPELQDQW� <HDVW�%DVHG� 7KHUDSHXWLF�

9DFFLQH� WKDW� LV� FRPSULVHG� RI� KHDW�LQDFWLYDWHG�� ZKROH� UHFRPELQDQW� 6DFFKDURP\FHV�

FHUHYLVLDH�\HDVW�FHOOV�H[SUHVVLQJ�GLVHDVH�UHODWHG�DQWLJHQV´�RI�7KRPDV�+��.LQJ��86��LQ����
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������ ZKLFK� UHODWHV� WR� D� WKHUDSHXWLF� YDFFLQH� EDVHG� RQ� D� KHDW�LQDFWLYDWHG�� ZKROH�

UHFRPELQDQW�6DFFKDURP\FHV�FHUHYLVLDH�\HDVW�FHOOV�H[SUHVVLQJ�GLVHDVH�UHODWHG�DQWLJHQ��

7KH� VWXG\� SLRQHHUHG� D� WKHUDSHXWLF� YDFFLQH� SODWIRUP� WKDW� XVHV� LQWUDFHOOXODU�

UHFRPELQDQWO\� H[SUHVVHG� SURWHLQV� DV� DQWLJHQV� DQG� KHDW�LQDFWLYDWHG� ZKROH�

6DFFKDURP\FHV� FHUHYLVLDH� FHOOV� DV� DGMXYDQW�� ,Q� DGGLWLRQ�� WKH�+%9� DQWLJHQ� H[SUHVVHG���

E\�D�KHSDWLWLV�%�WKHUDSHXWLF�YDFFLQH��ZKLFK�KDV�EHHQ�QXPEHUHG�DV�*6�����XQGHU�WKH�

SODWIRUP��LV�DQ�[�V�FRUH�DQWLJHQ�DV�IXVLRQ�SURWHLQ��7KLV�\HDVW�YHFWRU�SURYLGHV�PXOWLSOH�

DQWLJHQV� LQWR� WKH�0+&�FODVV� ,�DQG�FODVV� ,,�DQWLJHQ�SUHVHQWDWLRQ�SDWKZD\V�� VWLPXODWHV�

SRWHQW�&'���DQG�&'���FHOO�UHVSRQVHV��DQG�GLVUXSWV�DQWLJHQ�WROHUDQFH�LQ�LPPXQRJHQLF�

PRXVH� PRGHO�� 7KH� \HDVW� YHFWRU� LV� DOVR� QRW� HDVLO\� EHLQJ� QHXWUDOL]HG� LQ� ERG\�� DQG� LV����

WKHUHIRUH� VXLWDEOH� IRU� UHSHDWHG� DGPLQLVWUDWLRQ� WR� REWDLQ� ORQJ�WHUP� LPPXQRORJLFDO�

VWUHVV��LGHDOO\�HOLPLQDWLQJ�FKURQLF�LQWUDFHOOXODU�LQIHFWLRQV�VXFK�DV�+&9�DQG�+%9��

$FFRUGLQJ�WR�WKH�MRXUQDO�RI�+XDQJ�LQ�������ȕ�*OXFDQ�SDUWLFOHV��*3V��ZKLFK�DUH�

SXULILHG� IURP� 6DFFKDURP\FHV� FHUHYLVLDH� FHOO� ZDOOV� KDYH� !���� ȕ����G�JOXFDQ�

SRO\PHUV��a���FKLWLQ��DQG�����OLSLGV�DQG�SURWHLQ��ZLWK�WKH�UHVW�EHLQJ�PRVWO\�DVK�DQG����

PRLVWXUH��,Q�LQ�YLWUR�7�FHOO�SUROLIHUDWLRQ�DVVD\V��RYDOEXPLQ��29$��ZDV�FRPSOH[HG�LQWR�

WKH� KROORZ�*3� VKHOOV� �*3�29$�� WR� DV� YDFFLQH�� DQG� IUHH�29$� DV� FRQWURO�DQWLJHQ��$W�

FRQFHQWUDWLRQV�IURP������ȝJ�PO�WR�����ȝJ�PO��*3�29$�VWLPXODWHG�27�,�DQG�27�,,�7�

FHOO�SUROLIHUDWLRQ��,Q�FRQWUDVW��IUHH�29$�IDLOHG�WR�VWLPXODWH�SUROLIHUDWLRQ�RI�HLWKHU�27�,�

RU�27�,,�7�FHOOV��,Q�RUGHU�WR�DFKLHYH�VLPLODU�VWLPXODWLRQ�HIIHFWV�RI�*3�29$������WLPHV����

RU� KLJKHU�FRQFHQWUDWLRQV� RI� IUHH�29$�ZHUH� UHTXLUHG�� 7KHVH� UHVXOWV� GHPRQVWUDWH� WKDW��

���� 9LUXV�OLNH� SDUWLFOH� *36� LV� DQ� HIILFLHQWO\� W� DJRQLVW� RI� WKH� 'HFWLQ��� UHFHSWRU�� ����

&RPSDUHG� ZLWK� IUHH� 29$�� DQWLJHQV� GHOLYHUHG� LQ� 9LUXV�OLNH� SDUWLFOH� *3�29$� ZHUH�

PRUH�HIILFLHQWO\�SURFHVVHG�DQG�SUHVHQWHG�E\�'&V��GHQGULWLF�FHOOV����

,Q������WR�������$PHULFDQ�VFLHQWLVWV�UHSRUWHG�WKH�UHVXOWV�RI�D�VHULHV�RI�VWXGLHV����

RQ�KHSDWLWLV�%� YLUXV� LQIHFWLRQ� LQ� FKLPSDQ]HHV��7KH�PHFKDQLVP�FRQWUROOLQJ�GLVHDVH� LV�

WKH� FRYDOHQWO\� FORVHG� FLUFXODU�'1$� �FFF'1$�� RI� WKH� KHSDWRF\WH� QXFOHDU�+%9� SRRO��

7KH�+%9�VSHFLILF�&'��7� �&7/� FHOOV���ZKLFK� SURGXFH� ,1)�Ȗ��PDVVLYHO\� LQIOX[� LQWR�

OLYHU� DQG� WDUJHW� WR� KHSDWRF\WHV� LQIHFWHG� ZLWK� +%9�� DQG� WKH� FFF'1$� FOHDUDQFH� DQG�

KHSDWRF\WHV�LQIHFWHG�+%9�UHYHUVLRQ�DUH�UHODWHG�WR�WKH�,1)�Ȗ�SURGXFHG�E\�OLYHU�&'������
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7�FHOOV��7KHVH�UHVXOWV�VXJJHVW�WKDW�FFF'1$�FOHDUDQFH�LV�D�WZR�VWHS�SURFHVV�PHGLDWHG�E\�

FHOOXODU�LPPXQH�UHVSRQVHV��,Q�WKH�ILUVW�VWHS�LV�WR�UHGXFH�WKH�SRRO�RI�FFF'1$�PROHFXOHV�

E\�PRUH� WKDQ� ����ZLWKRXW� FHOO� GDPDJH�� WKHUHE\� HOLPLQDWLQJ� WKH� SUHFXUVRU� RI�+%9�

UHOD[HG�FLUFXODU�GHR[\ULERQXFOHLF�DFLG��DQG�WKH�VHFRQG�VWHS�LV� WR� LPSURYH�WKH�SURFHVV�

RI�GHVWUR\LQJ�LQIHFWHG�OLYHU�FHOOV�DQG�WULJJHU�DQ�LPPXQH�UHYHUVLRQ����

,Q� ������ 'U�� =HQJ� =KXWLDQ� RI� WKH� 8QLYHUVLW\� RI� 6FLHQFH� DQG� 7HFKQRORJ\� RI�

&KLQD� UHSRUWHG� WKDW�� E\�K\GURG\QDPLF� LQMHFWLRQ�RI�+%9�SHUVLVWHQW�PRXVH�PLPLF� WKH�

LPPXQH� WROHUDQFH� SKDVH� RI� FKURQLFDOO\� LQIHFWHG� +%9� SDWLHQWV�� WKH� FRPELQDWLRQ�

WKHUDS\�RI�,/����SUHWUHDWPHQW�ZLWK�,/����DQG�+%V$J�9/3�YDFFLQH��ZKLFK�LV�FDOOHG�,/�

���EDVHG� YDFFLQH� WKHUDS\�� FDQ� HIIHFWLYHO\� UHYHUVH� +%9� V\VWHPLF� LPPXQH� WROHUDQFH�����

DQG�OHDG�WR�+%9�FOHDUDQFH��7KH�OHYHOV�RI�IROOLFXODU�OLNH�KHOSHU�7�FHOOV��7IK��ZKLFK�DUH�

LQ� O\PSK�QRGH��DQG�JHUPLQDO�FHQWHU�%�FHOOV��*&�%��RI�+%9�PLFH�ZHUH� VLJQLILFDQWO\�

LQFUHDVHG� DIWHU� XQGHUJRLQJ� ,/����EDVHG� YDFFLQH� WKHUDS\�� &RUUHVSRQGLQJO\�� +%V$J�

VSHFLILF�,J*�SURGXFLQJ�FHOOV�LQ�VSOHHQ�FHOOV�ZHUH�DOVR�VLJQLILFDQWO\�LQFUHDVHG��DQG�PRVW�

RI�WKH�PLFH�VKRZHG�SURWHFWLYH�DQWLERG\�DQWL�+%V�LQ�WKH�VHUXP�RI�WKH�ODWH�WUHDWPHQW��,Q����

DGGLWLRQ�� WKH� DELOLW\� RI� 7� FHOOV� WR� VWLPXODWH� +%V$J� VWLPXODWLRQ� LQ� YLWUR� ZDV� DOVR�

VLJQLILFDQWO\�UHVWRUHG�DIWHU�,/����FRPELQDWLRQ�YDFFLQH�WUHDWPHQW���

7KH�&KLQD�SDWHQW�SXEOLFDWLRQ�QXPEHU�&1���������$�GHVFULEHG� WKDW�KHSDWLWLV�

%� YDFFLQH� LPPXQL]HG� KHDOWK\� PLFH� ZLWK� ZKROH� UHFRPELQDQW� +�� SRO\PRUSKD� FHOOV�

H[SUHVVLQJ�+%V$J�9/3�DQWLJHQ��DQG�DFKLHYHG�ZHOO�UHVXOWV�DW� WKH�FHOOXODU�DQG�SURWHLQ����

PROHFXODU�OHYHOV��LQGXFWLRQ�RI�WKH�DFWLYDWLRQ��PDWXUDWLRQ�DQG�SUROLIHUDWLRQ�RI�KLJK�OHYHO�

GHQGULWLF�FHOOV��'&V���LQGXFWLRQ�RI�H[WUHPHO\�KLJK�OHYHO�RI�DQWL�+%V�LPPXQH�UHVSRQVH��

,QGXFWLRQ�RI�KLJKHU�OHYHO�RI�,)1�Ȗ�VHFUHWLRQ��DQG�UHVXOW�LQ�D�VLJQLILFDQW�+%V$J�VSHFLILF�

&7/� �F\WRWR[LF� 7� O\PSKRF\WH�� UHVSRQVH�� ,W� JXLGHV� WKH� GHYHORSPHQW� RI� FKURQLF�

KHSDWLWLV� %� YDFFLQH�� 7KH� WHVW� PLFH� ZHUH� LPPXQL]HG� ZLWK� KLJK� GRVHV�� �� î� ������

UHFRPELQDQW� +�� SRO\PRUSKD� FHOOV� DQG� �� ȝJ� KHSDWLWLV� %� VXUIDFH� DQWLJHQV� �DERXW� ���

WLPHV� WKH�KDOI�HIIHFWLYH�GRVH�RI� WKH�('��� WHVW� LQ�PLFH�� LW�H[SUHVVHG�ZDV�WKH�NH\� WKDW�

REWDLQHG�JRRG�UHVXOWV��+RZHYHU��WKHUH�LV�D�VDIHW\�OLPLW�IRU�WKH�QXPEHU�RI�UHFRPELQDQW�

+��SRO\PRUSKD�FHOOV�XVHG�IRU�KXPDQ�LQMHFWLRQ������î����UHFRPELQDQW�+��SRO\PRUSKD�

FHOOV��� 7KH� H[SUHVVLRQ� OHYHO� RI� +%V$J�9/3� DQWLJHQ� LQ� UHFRPELQDQW�+�� SRO\PRUSKD����
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FHOOV� GLVFORVHG� LQ� LV� WRR� ORZ�� ZKHQ� LQWHQGHG� IRU� KXPDQ� LQMHFWLRQ� ZKLFK� D� VLQJOH�

LQMHFWLRQ� RI� ORZ� GRVH� RI� +%V$J�� LV� GLIILFXOW� WR� H[HUW� D� WKHUDSHXWLF� HIIHFW� RI� WKLV�

YDFFLQH�� 0RUHRYHU�� &1���������$� GRHV� QRW� PHQWLRQ� DQ\� +%V$J�VSHFLILF� &7/�

HSLWRSHV� DQG� KHDW�LQDFWLYDWLRQ� SURFHVVHV�� 7KHUHIRUH�� SURYLGLQJ� UHFRPELQDQW� +��

SRO\PRUSKD� FHOOV� KDYLQJ� D� KLJK� H[SUHVVLRQ� OHYHO� RI� +%V$J� 9/3� DQWLJHQ� DQG���

SUHIHUDEO\� D� +%V$J�VSHFLILF� &7/� HSLWRSH� DQG� D� KHDW� LQDFWLYDWLRQ� SURFHVV�� VR� DV� WR�

SURYLGH�D�KHSDWLWLV�%��WKHUDSHXWLF�YDFFLQH�EDVHG�RQ�LQDFWLYDWHG�ZKROH�UHFRPELQDQW�+��

SRO\PRUSKD�FHOO�H[SUHVVLQJ�+%V$J�KDV�EHFRPH�DQ�LPSRUWDQW�LVVXH�LQ�WKH�DUW��

6800$5<�2)�7+(�',6&/2685(����

,Q� UHVSRQVH� WR� WKH� DERYH�UHIHUHQFHG� WHFKQLFDO� LQDGHTXDFLHV�� WKH� SUHVHQW�

GLVFORVXUH� SURYLGHV� D� KHSDWLWLV� %� WKHUDSHXWLF� YDFFLQH� EDVHG� RQ� LQDFWLYDWHG� ZKROH�

UHFRPELQDQW� +�� SRO\PRUSKD� FHOOV� H[SUHVVLQJ� +%V$J�� 7KH� KHSDWLWLV� %� WKHUDSHXWLF�

YDFFLQH�XVHV�WKH�LQDFWLYDWHG�ZKROH UHFRPELQDQW�+��SRO\PRUSKD�FHOOV�DV�DQ�DGMXYDQW����

���ȝJ�RI�WKH�+%V$J�SHU�����WKH LQDFWLYDWHG�ZKROH UHFRPELQDQW�+��SRO\PRUSKD�FHOOV�DV����

DQWLJHQ��DQG�HDFK�+%V$J�KDV�������+%V$J�VSHFLILF�&7/�HSLWRSHV��

,Q� FHUWDLQ� HPERGLPHQWV�� WKH� +%V$J� H[SUHVVHG� E\� WKH� LQDFWLYDWHG� ZKROH�

UHFRPELQDQW�+��SRO\PRUSKD�FHOOV�LQFOXGHV����&7/�HSLWRSHV�DV�IROORZ��9/4$*))//��

3)94:)9*/�� )//75,/7,�� :<:*36/<6,�� 6/1)/**639�� )/**639&/��

/<6,963)��/<6,963),��3),3//3,)��///&/,)//��//&/,)//9��//'<4*0/39������

/9//'<4*0/��9//'<4*0/��:/6//93)9��//93)94:)9��*/6379:/6$��

6,963),3//��DQG�//3,))&/:9��

,Q�FHUWDLQ�HPERGLPHQWV��WKH�+%V$J�LV�DGZ�VXEW\SH��DQG�WKH�'1$�VHTXHQFH�RI�

WKH�LQDFWLYDWHG�ZKROH UHFRPELQDQW�+��SRO\PRUSKD�FHOO�LV�VKRZQ�DV�6(4�,'�12�����,Q�

FHUWDLQ�HPERGLPHQWV��WKH�DPLQR�DFLG�VHTXHQFH�RI�WKH�+%V$J�LV�VKRZQ�DV�6(4�,'�12�����

���

,Q� FHUWDLQ� HPERGLPHQWV�� WKH� +%V$J� H[SUHVVHG� E\� WKH� LQDFWLYDWHG� ZKROH

UHFRPELQDQW� +�� SRO\PRUSKD� LV� D� YLUXV�OLNH� SDUWLFOH� VWUXFWXUH�� ZKLFK� LV� IRUPHG� E\�

LQVHUWLQJ�+%V$JV�LQWR�+��SRO\PRUSKD�OLSLG��DQG���WR����DPRQJ�WKH����F\VWHLF�DFLGV�RI�

WKH�+%V$J�IRUP�GLVXOILGH�ERQGV�����



�

,Q�FHUWDLQ�HPERGLPHQWV��WKH�FRQGLWLRQV�RI�LQDFWLYDWLRQ�RI�WKH�LQDFWLYDWHG�ZKROH�

UHFRPELQDQW� +�� SRO\PRUSKD� DUH�� LQDFWLYDWLRQ� WHPSHUDWXUH� IURP� ���&� WR� ���&�� DQG�

LQDFWLYDWLRQ�WLPH�IURP���KRXU�WR���KRXUV��

,Q�FHUWDLQ�HPERGLPHQWV��WKH�KRVW��+��SRO\PRUSKD�FHOO� OLQH�RI�WKH�UHFRPELQDQW�

+�� SRO\PRUSKD� LV� +8����� DQG� WKH� DFFHVVLRQ� QXPEHU� LV� &*0&&� 1R������� DQG� WKH���

GLVUXSWHG�'1$�VHTXHQFH�RI�WKH�RUSKDQLQ���SKRVSKDWH�GHFDUER[\ODVH�JHQH�RI�WKH�KRVW�

+��SRO\PRUSKD�LV�VKRZQ�LQ�6(4�,'�12�����

,Q� FHUWDLQ� HPERGLPHQWV�� WKH� KHSDWLWLV� %� WKHUDSHXWLF� YDFFLQH� IXUWKHU� LQFOXGHV�

+%V$J�VWRFN�VROXWLRQ�RU�DOXPLQXP�DGMXYDQW�+%V$J��

,Q�FHUWDLQ�HPERGLPHQWV��WKH�GRVDJH�IRUP�RI�WKH�KHSDWLWLV�%�WKHUDSHXWLF�YDFFLQH����

LV� VHOHFWHG� IURP� SUH�ILOOHG� LQMHFWLRQ� VROXWLRQ�� LQMHFWLRQ� VROXWLRQ�� DQG� O\RSKLOL]HG�

SRZGHU�LQMHFWLRQ��

,Q� RQH� DVSHFW�� WKH� SUHVHQW� GLVFORVXUH� SURYLGHV� D� UHFRPELQDQW� +�SRO\PRUSKD��

ZKLFK�LQFOXGHV�WKH�QXFOHRWLGH�VHTXHQFH�RI�6(4�,'�12�����DQG�WKH�QXFOHRWLGH�VHTXHQFH�

RI�6(4�,'�12����LV�LQWHJUDWHG�LQWR�WKH�JHQRPH�RI�WKH�UHFRPELQDQW�+��SRO\PRUSKD�����

,Q�FHUWDLQ�HPERGLPHQWV��WKH�KRVW�+��SRO\PRUSKD�FHOO�OLQH�RI�WKH�UHFRPELQDQW�+��

SRO\PRUSKD� LV� +8����� DQG� WKH� DFFHVVLRQ� QXPEHU� LV� &*0&&� 1R������� DQG� WKH�

GLVUXSWHG�'1$�VHTXHQFH�RI�WKH�RUSKDQLQ���SKRVSKDWH�GHFDUER[\ODVH�JHQH�RI�WKH�KRVW�

+��SRO\PRUSKD�LV�VKRZQ�LQ�6(4�,'�12�����

7KH� SUHVHQW� GLVFORVXUH� SURYLGHV� D� KHSDWLWLV� %� WKHUDSHXWLF� YDFFLQH� EDVHG� RQ����

KHDW�LQDFWLYDWHG�UHFRPELQDQW�+��SRO\PRUSKD�FHOOV�H[SUHVVLQJ�+%V$J��ZKLFK�LV�EDVHG�

RQ�D� UHFRPELQDQW�+��SRO\PRUSKD�FHOOV�KDYLQJ�D�QRYHO�KLJK�OHYHO�+%V$J�H[SUHVVLRQ��

6LQFH� WKH� UHFRPELQDQW�+��SRO\PRUSKD�FRQWDLQV������ȝJ�RI�+%V$J�SHU����� FHOOV�� WKH�

LQMHFWLRQ�DPRXQW�RI�+%V$J�FDQ�EH�PD[LPL]HG�DQG�WKH�DPRXQW�RI�+%V$J�LQMHFWHG�FDQ�

EH� PD[LPL]HG� ZLWKLQ� WKH� XSSHU� OLPLW� RI� WKH� KXPDQ� LQMHFWLRQ� RI� WKH� H[LVWLQJ����

UHFRPELQDQW� +�� SRO\PRUSKD� FHOOV� DV� DQ� DGMXYDQW�� VR� DV� WR� HQKDQFH� WKH� UHYHUVDO� RI�

LPPXQH� WROHUDQFH� VWDWXV� LQ� SDWLHQWV� ZLWK� KHSDWLWLV� %�� 7KH� KHDW�LQDFWLYDWHG� ZKROH�

UHFRPELQDQW�+��SRO\PRUSKD�FHOOV�LV�WKH�HIILFLHQWO\�DJRQLVW�RI�WKH�'HFWLQ���UHFHSWRU�RI�

GHQGULWLF�FHOOV��'&��ZKLFK�DUH�WKH�PRVW�HIILFLHQW�DQWLJHQ�SUHVHQWLQJ�FHOOV���,Q�DGGLWLRQ��

WKH�+%V$J�H[SUHVVHG� E\� UHFRPELQDQW�+�� SRO\PRUSKD�FHOOV� RI� WKH� SUHVHQW�GLVFORVXUH����
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KDV� ��� VSHFLILF�&7/� HSLWRSHV�� DQG�&7/V� FHOOV� WDUJHW�+%9�LQIHFWHG� KHSDWRF\WHV� DQG�

UHOHDVH�,)1�Ȗ��,Q�WKH�ILUVW�VWHS�LV�WR�UHGXFH�WKH�SRRO�RI�FFF'1$�PROHFXOHV�PRUH�WKDQ�

����ZLWKRXW� KHSDWRF\WH� GDPDJH�� DQG� WKH� VHFRQG� VWHS� LV� WR� LPSURYH� WKH� SURFHVV� RI�

GHVWUR\LQJ� LQIHFWHG� KHSDWRF\WHV� DQG� WULJJHU� +%9� LPPXQH� UHYHUVLRQ�� ,Q� FHUWDLQ�

HPERGLPHQWV�� WKH� LPPXQRJHQLFLW\� DQG� UHDFWLYLW\�RI� WKH�SUHIHUUHG�+%V$J�DUH� IXUWKHU���

LPSURYHG� E\� H[SUHVVLQJ� WKH�'1$� VHTXHQFH� �6(4� ,'�12�� ��� RI� SUHIHUDEO\�+%V$J��

SUHIHUDEO\� ��� &7/� HSLWRSHV� LQ� ��� &7/V�� 0RUHRYHU�� WKH� SUHVHQW� GLVFORVXUH� LV� DOVR�

SUHIHUUHG� WKH� RSWLPL]HG� KHDW�LQDFWLYDWLRQ� SURFHVV� RI� WKH� UHFRPELQDQW�+�� SRO\PRUSKD�

FHOOV��WKHUHE\�HQVXULQJ�WKH�HIILFLHQF\�DQG�VDIHW\�RI�WKH�YDFFLQH��

7KHVH� DQG� RWKHU�DVSHFWV� RI� WKH� SUHVHQW�GLVFORVXUH�ZLOO� EHFRPH�DSSDUHQW� IURP����

WKH�IROORZLQJ�GHVFULSWLRQ�RI� WKH�HPERGLPHQW� WDNHQ�LQ�FRQMXQFWLRQ�ZLWK� WKH�IROORZLQJ�

GUDZLQJV� DQG� WKHLU� FDSWLRQV�� DOWKRXJK� YDULDWLRQV� DQG� PRGLILFDWLRQV� WKHUHLQ� PD\� EH�

DIIHFWHG� ZLWKRXW� GHSDUWLQJ� IURP� WKH� VSLULW� DQG� VFRSH� RI� WKH� QRYHO� FRQFHSWV� RI� WKH�

GLVFORVXUH��

���

%5,()�'(6&5,37,21�2)�7+(�'5$:,1*6�

7KH� SUHVHQW� GLVFORVXUH�ZLOO� EHFRPH�PRUH� IXOO\� XQGHUVWRRG� IURP� WKH� GHWDLOHG�

GHVFULSWLRQ�DQG�WKH�DFFRPSDQ\LQJ�GUDZLQJV��LQ�ZKLFK��

),*����LV�D�VFKHPDWLF�YLHZ�VKRZLQJ�WKH�FRQVWUXFWLRQ�SURFHVV�RI�SODVPLG�S037�

+%V�DGZ������

),*����LV�D�SK\VLFDO�PDS�RI�SODVPLG�S037�+%V�DGZ���

),*����LV�DQ�HOHFWURSKRUHVLV�SKRWRJUDSK�RI�D�3&5�DPSOLILFDWLRQ�SURGXFW�RI�WKH�

HQJLQHHUHG�VWUDLQ�REWDLQHG�E\�VFUHHQLQJ��

),*����LV�DQ�HOHFWURQ�PLFURJUDSK�RI�WKH�SXUH�VWRFN�VROXWLRQ�RI�UHFRPELQDQW�+��

SRO\PRUSKD�UHFRPELQDQW�+%V$J��DQG����

),*�� �� LV� D� IORZ� FKDUW� VKRZLQJ� WKH� VWHSV� RI� WUDQVIRUPDWLRQ� DQG� VFUHHQLQJ� RI�

UHFRPELQDQW�+��SRO\PRUSKD�LQ�WKH�VHFRQG�HPERGLPHQW��

'(7$,/('�'(6&5,37,21�2)�7+(�(;(03/$5<�(0%2',0(176�

7KH�SUHVHQW�GLVFORVXUH�LV�PRUH�SDUWLFXODUO\�GHVFULEHG�LQ�WKH�IROORZLQJ�H[DPSOHV����
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WKDW� DUH� LQWHQGHG� DV� LOOXVWUDWLYH� RQO\� VLQFH� QXPHURXV� PRGLILFDWLRQV� DQG� YDULDWLRQV�

WKHUHLQ� ZLOO� EH� DSSDUHQW� WR� WKRVH� VNLOOHG� LQ� WKH� DUW�� � /LNH� QXPEHUV� LQ� WKH� GUDZLQJV�

LQGLFDWH�OLNH�FRPSRQHQWV�WKURXJKRXW�WKH�YLHZV���$V�XVHG�LQ�WKH�GHVFULSWLRQ�KHUHLQ�DQG�

WKURXJKRXW� WKH� FODLPV� WKDW� IROORZ�� XQOHVV� WKH� FRQWH[W� FOHDUO\� GLFWDWHV� RWKHUZLVH�� WKH�

PHDQLQJ� RI� ³D´�� ³DQ´�� DQG� ³WKH´� LQFOXGHV� SOXUDO� UHIHUHQFH�� DQG� WKH�PHDQLQJ� RI� ³LQ´���

LQFOXGHV�³LQ´�DQG�³RQ´���7LWOHV�RU�VXEWLWOHV�FDQ�EH�XVHG�KHUHLQ�IRU�WKH�FRQYHQLHQFH�RI�D�

UHDGHU��ZKLFK�VKDOO�KDYH�QR�LQIOXHQFH�RQ�WKH�VFRSH�RI�WKH�SUHVHQW�GLVFORVXUH����

7KH�WHUPV�XVHG�KHUHLQ�JHQHUDOO\�KDYH�WKHLU�RUGLQDU\�PHDQLQJV�LQ�WKH�DUW���,Q�WKH�

FDVH� RI� FRQIOLFW�� WKH� SUHVHQW� GRFXPHQW�� LQFOXGLQJ� DQ\� GHILQLWLRQV� JLYHQ� KHUHLQ�� ZLOO�

SUHYDLO���7KH�VDPH�WKLQJ�FDQ�EH�H[SUHVVHG�LQ�PRUH�WKDQ�RQH�ZD\���$OWHUQDWLYH�ODQJXDJH����

DQG� V\QRQ\PV� FDQ� EH� XVHG� IRU� DQ\� WHUP�V�� GLVFXVVHG� KHUHLQ�� DQG� QR� VSHFLDO�

VLJQLILFDQFH�LV�WR�EH�SODFHG�XSRQ�ZKHWKHU�D�WHUP�LV�HODERUDWHG�RU�GLVFXVVHG�KHUHLQ���$�

UHFLWDO�RI�RQH�RU�PRUH�V\QRQ\PV�GRHV�QRW�H[FOXGH�WKH�XVH�RI�RWKHU�V\QRQ\PV���7KH�XVH�

RI� H[DPSOHV� DQ\ZKHUH� LQ� WKLV� VSHFLILFDWLRQ� LQFOXGLQJ� H[DPSOHV� RI� DQ\� WHUPV� LV�

LOOXVWUDWLYH�RQO\��DQG�LQ�QR�ZD\�OLPLWV�WKH�VFRSH�DQG�PHDQLQJ�RI�WKH�SUHVHQW�GLVFORVXUH����

RU�RI�DQ\�H[HPSOLILHG�WHUP���/LNHZLVH��WKH�SUHVHQW�GLVFORVXUH�LV�QRW�OLPLWHG�WR�YDULRXV�

HPERGLPHQWV�JLYHQ�KHUHLQ���1XPEHULQJ�WHUPV�VXFK�DV�³ILUVW´��³VHFRQG´�RU�³WKLUG´�FDQ�

EH� XVHG� WR� GHVFULEH� YDULRXV� FRPSRQHQWV�� VLJQDOV� RU� WKH� OLNH�� ZKLFK� DUH� IRU�

GLVWLQJXLVKLQJ�RQH�FRPSRQHQW�VLJQDO�IURP�DQRWKHU�RQH�RQO\��DQG�DUH�QRW� LQWHQGHG� WR��

QRU� VKRXOG� EH� FRQVWUXHG� WR� LPSRVH� DQ\� VXEVWDQWLYH� OLPLWDWLRQV� RQ� WKH� FRPSRQHQWV�����

VLJQDOV�RU�WKH�OLNH��

7KH� FRQVWUXFWLRQ� RI� WKH� +�� SRO\PRUSKD� LQWUDFHOOXODU� SODVPLG� S037�����

ZKLFK�LV�WKH�DSSOLFDQW
V�QRQ�H[FOXVLYH�SURSULHWDU\�WHFKQRORJ\�

���� NE� +�� SRO\PRUSKD� 02;� �PHWKDQRO� R[LGDVH�� SURPRWHU�� ���� ES� +��

SRO\PRUSKD�02;��PHWKDQRO�R[LGDVH��WHUPLQDWRU������NE�+��SRO\PRUSKD�DXWRQRPRXV����

UHSOLFDWLRQ� VHTXHQFH� +$56�� DQG� ���� NE� 6DFFKDURP\FHV� FHUHYLVLDH� XUDFLO� JHQH�

6F85$��ZHUH�WLJKWO\�OLJDWHG�E\�JHQH�V\QWKHVLV�WHFKQRORJ\�HOHPHQW��DQG�WKHQ�LQVHUWHG�

LQWR�WKH�S%OXHVFULS,,�SODVPLG�WR�FRQVWUXFW�D�VKXWWOH�SODVPLG�S037������

'HYHORSPHQW�RI� WKH�KRVW�FHOO�XVLQJ�WKH�XUDFLO�DX[RWURSKLF�85$��KRVW�FHOO����



��

OLQH�+8�����

$� UHFRPELQDQW�+�� SRO\PRUSKD� �+�� SRO\PRUSKD�� VWUDLQ�+8���� �&*0&&�1R��

������LQ�ZKLFK�WKH�RURWLGLQH���SKRVSKDWH�GHFDUER[\ODVH�JHQH��+85$���ZDV�GLVUXSWHG�

E\� KRPRORJRXV� VHTXHQFH�PHGLDWHG� KRPRORJRXV� LQWHJUDWLRQ�� &RPSDUHG� ZLWK� WKH�

FRQYHQWLRQDO� DX[RWURSKLF� KRVW� VWUDLQV� SURGXFHG� E\�PXWDJHQHVLV�� WKH� UHFRPELQDQW� +����

SRO\PRUSKD�VWUDLQ�+8����KDV�WKH�FKDUDFWHULVWLFV�RI�KLJK�JHQHWLF�VWDELOLW\�DQG�ORZ�EDFN�

PXWDWLRQ� UDWH�� ,W� ZDV� FRQYHQLHQW� IRU� JHQHWLF� WUDQVIRUPDWLRQ� DQG� VFUHHQLQJ� RI�

UHFRPELQDQW� VWUDLQV�� DQG� PDLQWDLQV� WKH� ZLOG�W\SH� VWUDLQ�� 7KH� SK\VLRORJLFDO� DQG�

ELRFKHPLFDO� FKDUDFWHULVWLFV�ZHUH�EHQHILFLDO� WR� WKH� FXOWXUH� RI� UHFRPELQDQW� VWUDLQV� DQG�

WKH�KLJK�H[SUHVVLRQ�RI�IRUHLJQ�SURWHLQV��DQG�KDYH�KLJK�LQGXVWULDO�DSSOLFDWLRQ�YDOXH��7KH����

'1$�VHTXHQFLQJ�UHVXOW�RI�WKH�GLVUXSWHG�85$��JHQH�RI�WKH�+��SRO\PRUSKD�KRVW�VWUDLQ�

+8��� VKRZHG� WKDW� WKH� ILYH� EDVHV� RI� *$$&7ZHUH� LQVHUWHG� LQWR� WKH� ��VW� EDVH�� 7KH�

LQVHUWLRQ� RI� ILYH� EDVHV� RI� *$$&7� SURGXFHV� D� IUDPHVKLIW� PXWDWLRQ�� 7KH� IUDPHVKLIW�

PXWDWLRQ� UHVXOWHG� LQ� D� PXWDWLRQ� LQ� DOO� RI� WKH� ���� DPLQR� DFLG� FRGHV� DIWHU� WKH� ��WK�

SRVLWLRQ��DQG�WKH�PXWDWLRQ�SURGXFHG�D�WRWDO�RI����WHUPLQDWLRQ�FRGHV��LQGLFDWLQJ�WKDW�WKH����

VWUXFWXUDO�JHQH�RI�85$��LV�QR�ORQJHU�UH�H[SUHVVLEOH��7KH�SUREDELOLW\�WKDW�WKH�ILYH�EDVHV�

*$$&7�VLPXOWDQHRXVO\�SURGXFH�D�EDFN�UHYHUVLRQ�PXWDWLRQ�ZDV�H[WUHPHO\�VPDOO��7KH�

H[SHULPHQWDO� WHVW� DOVR� SURYHG� WKDW� WKH� EDFN�PXWDWLRQ� UDWH� RI� WKH� KRVW� VWUDLQ�+8��� LV�

]HUR�� 7KLV� ORZ� EDFN�UHYHUVLRQ� PXWDWLRQ� UDWH� RI� WKH� KRVW� VWUDLQ� ZDV� SDUWLFXODUO\�

DGYDQWDJHRXV�IRU� WUDQVIRUPDWLRQ�VFUHHQLQJ��85$��RJDO�GHILFLHQF\�KRVW�FHOO� OLQH�+8����

����&*0&&�1R��������HVWDEOLVKHG�E\�JHQH�NQRFN�RXW�WHFKQRORJ\�ZDV�GLVFORVHG�LQ�WKH�

DSSOLFDQW
V� SUHYLRXVO\� LQYHQWLRQ� &1�������$�� 7KH� '1$� VHTXHQFH� LQ� ZKLFK� WKH�

GLVUXSWHG�GHFDUER[\ODVH�JHQH��+85$���LV�VKRZQ�LQ�6(4�,'�12�����

7KH�'1$�VHTXHQFH�RI�+%V$J�H[SUHVVLRQ�RI� WKH� UHFRPELQDQW�+��SRO\PRUSKD�

RI�WKH�SUHVHQW�GLVFORVXUH�LV�EDVHG�RQ�WKH�+%V$J�DGZ��VXEW\SHV�DV�VKRZQ�LQ�6(4�,'����

12�����7KH�DPLQR�DFLG�VHTXHQFH�RI�WKH�+%V$J�LV�VKRZQ�LQ�6(4�,'�12������

&RQVWUXFWLRQ� RI� WKH� +�� SRO\PRUSKD� LQWUDFHOOXODU� SODVPLGV� S037�+%V�

DGZ���

$�V\QWKHWLF�QXFOHRWLGH� VHTXHQFH�DFFRUGLQJ�WR� WKH�VHTXHQFH�RI�6(4�,'�12�������



��

�KHUHLQDIWHU� UHIHUUHG� WR�DV�+%V$J�DGZ��JHQH��ZDV�FRQVWUXFWHG� LQWR�D�JO\FHURO� VWUDLQ�

FRQWDLQLQJ� WKH�+%V$J�DGZ��JHQH�SODVPLG�� WKH�SODVPLG�DIWHU�FRUUHFW� VHTXHQFLQJ�ZDV�

GLJHVWHG�ZLWK�(FR5,�%DP+,��DQG�WKHQ�����ES�'1$�IUDJPHQW�ZDV�REWDLQHG���

7KH�FRUUHFW�SODVPLG�S037����ZDV�GLJHVWHG�ZLWK�(FR5,�%DP+,��DQG�WKH�YHFWRU�

'1$� REWDLQHG� DIWHU� WKH� JHODWLQL]DWLRQ� ZDV� OLJDWHG� WR� REWDLQ� WKH� +�� SRO\PRUSKD���

LQWUDFHOOXODU� SODVPLG� S037�+%V� DGZ��� DQG� WKH� SODVPLG� S037�+%V� DGZ�� ZDV�

WUDQVIRUPHG� LQWR� (�� FROL� &RPSHWHQW� &HOO� -0���� �&RGH� 1R�� '������� DQG� WKHQ� ZDV�

FXOWXUHG� RYHUQLJKW� E\� SODWLQJ� RQ�� 6LQJOH� FRORQLHV� ZHUH� VHOHFWHG� IURP� WKH�

WUDQVIRUPDWLRQ�SODWHV�� SODVPLG�'1$�ZDV� H[WUDFWHG� DQG�GLJHVWHG�ZLWK�(FR5,�%DP+,��

DQG� WKH� UHVXOWV� RI� UHVWULFWLRQ� HQ]\PH� GLJHVWLRQ� VKRZHG� SRVLWLYH� FORQHV�� 6HTXHQFLQJ����

FRQILUPHG�WKDW�WKH�SODVPLG�S037�+%V�DGZ��ZDV�FRUUHFW��

7KH�+%V$J� DGZ�� JHQH�ZDV� LQVHUWHG� LQWR� WKH�PXOWLSOH� FORQLQJ� VLWH� RI� WKH�+��

SRO\PRUSKD� H[SUHVVLRQ� V\VWHP� LQWUDFHOOXODU� SODVPLG� S037����� EHWZHHQ� (FR5,� DQG�

%DP+,��7KH� IXOO� OHQJWK�RI� WKH�SODVPLG� S037�+%V�DGZ��ZDV������ES��$� VFKHPDWLF�

GLDJUDP�RI�WKH�FRQVWUXFWLRQ�SURFHVV�RI�SODVPLG�S037�+%V�DGZ��ZDV�VKRZQ�LQ�),*�����

���7KH�SK\VLFDO�PDS�RI�WKH�S037�+%V�DGZ��SODVPLG�ZDV�VKRZQ�LQ�),*�����

&RQVWUXFWLRQ� RI� UHFRPELQDQW� +�� SRO\PRUSKD� KHSDWLWLV� %� YLUXV� VXUIDFH�

DQWLJHQ��+%V$J��DGZ��VXEW\SH�HQJLQHHULQJ�VWUDLQ��

,Q�RUGHU�WR�FRQVWUXFW�WKH�UHFRPELQDQW�+��SRO\PRUSKD�KHSDWLWLV�%�YLUXV�VXUIDFH����

DQWLJHQ��+%V$J��DGZ��VXEW\SH�HQJLQHHULQJ�VWUDLQ��WKH�FHOO�HOHFWURSRUDWLRQ�WHFKQRORJ\�

GHYHORSHG�E\�WKH�DSSOLFDQW�ZDV�DSSOLHG��7KH�5&�SXOVH��DPSOLWXGH�����9��FDSDFLWDQFH�

���ȝ)�� DQG� WLPH�FRQVWDQW� ���PV�HOHFWULF� VKRFN��� WLPH�� DGRSWHG� WKH� S037�+%VDGZ��

SODVPLG� WUDQVIRUPHG� LQWR� +�� SRO\PRUSKD� FHOOV� RI� WKH� +8���� VWUDLQ� �&*0&&� 1R��

������IURP�ZKLFK�WKH�85$��JHQH�ZDV�NQRFNHG�RXW��7KH�VLQJOH�FRORQ\�WUDQVIRUPDQWV����

ZHUH� SLFNHG� XS� RQ� WKH�0'� VHOHFWLRQ� FXOWXUH� SODWH� DQG� WUDQVIHUUHG� WR� WKH�0'� OLTXLG�

PHGLXP� IRU� FRQWLQXRXV� VXEFXOWXUH�� 7KH� DGZ�� VXEW\SH� +%V$J� JHQH� DQG� WKH�

FRUUHVSRQGLQJ� UHJXODWRU\�FRPSRQHQWV�ZHUH�PXOWL�FRS\�DQG�KHWHURORJRXVO\� LQWHJUDWHG�

LQWR�WKH�KRVW�+��SRO\PRUSKD�FHOO�FKURPRVRPH��$IWHU�D�VLQJOH�FRORQ\�RI�PRUH�WKDQ�RQH�

WKRXVDQG�WUDQVIRUPDQW�VLQJOH�FRORQLHV��WKH�IROORZLQJ�WKUHH�VWHSV�ZHUH�VFUHHQHG�����



��

����&ORQDO� VWUDLQV�ZLWK� ODUJH� VLQJOH�FRORQLHV� DQG� IDVW� FHOO� JURZWK�KDYH�D�KLJK�

SUREDELOLW\�RI�PXOWLSOH�FRSLHV��

���� 7KH� 3&5� WHFKQLTXH� ZDV� XVHG� WR� FRPSDUH� WKH� HOHFWURSKRUHWLF� EDQG�

OXPLQDQFH�RI�WKH�+%V$J�JHQH�DQG�WKH�VLQJOH�FRS\�QXPEHU�02;��PHWKDQRO�R[LGDVH��

JHQH��DQG�WKH�+%V$J�JHQH�FRS\�QXPEHU�ZDV�GHWHUPLQHG�VHPL�TXDQWLWDWLYHO\����

����7KH�H[SUHVVLRQ�OHYHO�RI�+%V$J�UHOHDVHG�DIWHU�PHWKDQRO�LQGXFHG�DQG�VKDNH�

IODVN�FXOWXUH�IRU����KRXUV�ZDV�GHWHFWHG��

7KH� DSSOLFDWLRQ� RI� 3&5� WHFKQRORJ\� WR� WUDQVIRUPDQWV� VFUHHQLQJ� ZDV� D� QHZ�

FUHDWLRQ� RI� WKLV� DSSOLFDWLRQ�� 7KH� PXOWLSOH� FRSLHV� RI� WKH� IRUHLJQ� JHQH� +%V$J� DUH�

GHWHUPLQHG� DQG� KHWHURORJRXVO\� LQWHJUDWHG� LQ� WKH�+�� SRO\PRUSKD� FKURPRVRPH��ZKLOH����

WKH�02;�JHQH�LQ�WKH�+��SRO\PRUSKD�FKURPRVRPH�ZDV�LQWDFW�DQG�QRW�GHVWUR\HG��7KH\�

DOO� SOD\� DQ� LPSRUWDQW� UROH� DQG� VKRZ� XQLTXH� DGYDQWDJHV� RI� WKH� +�� SRO\PRUSKD�

H[SUHVVLRQ� V\VWHP�� $� SDLU� RI� SULPHUV� ZHUH� GHVLJQHG� WR� VLPXOWDQHRXVO\� DPSOLI\� WKH�

02;� JHQH� �VLQJOH� FRS\�� DQG� WKH� KHWHURORJRXV� LQWHJUDWHG� +%V$J� IRUHLJQ� JHQH�

�PXOWLFRS\�� LQ� WKH�+�� SRO\PRUSKD� FKURPRVRPH��%\� FRPSDULQJ� WKH�EULJKWQHVV�RI� WKH����

EDQGV� RI� WKH� DPSOLILHG� SURGXFW� LQ� DJDURVH� JHO� HOHFWURSKRUHVLV�� LW� ZDV� SRVVLEOH� WR�

URXJKO\� GHWHUPLQH�ZKHWKHU� WKH� +%V$J� JHQH�ZDV�PXOWLSOH� FRSLHV�� 7KLV�PHWKRG�ZDV�

XVHG� IRU� WKH�SUHOLPLQDU\� VFUHHQLQJ� RI�PXOWL�FRS\�VWUDLQV�RI�HQJLQHHUHG�+%V$J�JHQH��

7KH� DPSOLILHG� +%V$J� IUDJPHQW� ZDV� ���� ES� LQ� OHQJWK� DQG� WKH� DPSOLILHG� 02;�

IUDJPHQW�ZDV������ES�LQ�OHQJWK�����

'HVLJQ�XVLQJ�SULPHU�VHTXHQFHV���

SULPHU�IRUZDUG���µ�7&$$$$*&**7$7*7&&77&&$&*7�¶��

SULPHU�UHYHUVH���µ�7$&7*&7*&&$*7*&$&**7*�¶��

3&5�SURGXFW�DJDURVH�JHO�HOHFWURSKRUHVLV�� WKH�DPSOLILHG�SURGXFW�RI�+%V$J�JHQH�

RI� HQJLQHHULQJ� VWUDLQ� ZDV� DERXW� ���� ES�� DQG� WKH� DPSOLILFDWLRQ� SURGXFW� RI� +�����

SRO\PRUSKD� VLQJOH� FRS\� JHQH� 02;� JHQH� ZDV� DERXW� ����� ES�� 7KH� HOHFWURSKRUHVLV�

SKRWRJUDSK� RI� WKH� 3&5� DPSOLILFDWLRQ� SURGXFW� RI� WKH� HQJLQHHUHG� VWUDLQ� REWDLQHG� E\�

VFUHHQLQJ� ZDV� VKRZQ� LQ� ),*�� ��� ZKHUHLQ� �� ZDV� 0DUNHU�� 7KH� UHFRPELQDQW� +��

SRO\PRUSKD�KHSDWLWLV�%�YLUXV�VXUIDFH�DQWLJHQ��+%V$J��HQJLQHHULQJ�VWUDLQ�REWDLQHG�E\�

ILQDO�VFUHHQLQJ�LV�QXPEHUHG�DV�+6����������



��

'HWHUPLQDWLRQ� RI� LQWUDFHOOXODU� +%V$J� 9/3� H[SUHVVLRQ� LQ� UHFRPELQDQW� +��

SRO\PRUSKD�IHUPHQWDWLRQ�EURWK��

��� ȝJ� RI� DGU�� VXEW\SH�+%V$J� KHSDWLWLV� %� VXUIDFH� DQWLJHQ� O\RSKLOL]HG� VWDQGDUG�

SURYLGHG�E\�7LDQWDQ�%LRWHFKQRORJ\�ZDV�GLOXWHG�ZLWK�GLOXHQW�WR�GLOXWH�WR������QJ�P/����

���� QJ�P/�� ���� QJ�P/�� ���� QJ�P/�� ��� QJ�P/�� ��� QJ�P/�� ��� QJ�� �P/�� �QJ�P/��

�QJ�P/�� �QJ�P/�� �QJ�P/� �GLOXHQW�� D� WRWDO� RI� ��� VWDQGDUG� SRLQWV�� DQG� XVLQJ�

UDGLRLPPXQRDVVD\�NLW�WR�GHWHFW�+%V$J�UHDFWLRQ���

7KH�REWDLQHG�HQJLQHHULQJ�VWUDLQ��1R��+6�������ZDV�VXEMHFWHG�WR����OLWHUV�RI�SLORW�

IHUPHQWDWLRQ��EDWFK�QXPEHU������������DQG���P/����2'����QP�ZDV�VDPSOHG�DIWHU�������

KRXUV�RI�IHUPHQWDWLRQ��$IWHU�GLVUXSWLQJ�WKH�FHOOV�ZLWK�JODVV�EHDGV��FHOO�GLVUXSWLRQ�UDWH��

������ WKH� ����IROG� GLOXWHG� VDPSOH� DQG� WKH� VWDQGDUG� ZHUH� VHSDUDWHO\� UHDFWHG� LQ� WKH�

UDGLRLPPXQRDVVD\�NLW�DW�WKH�VDPH�WLPH��DQG�WKH�H[SUHVVLRQ�RI�+%V$J�DQWLJHQ�REWDLQHG�

E\� WKH� Ȗ�FRXQWHU� DXWR�FRPSOHWHG� FXUYH�ZDV� ������ �QJ�P/���%DVHG� RQ� WKH�DERYH�� WKH�

H[SUHVVLRQ� OHYHO� RI� LQWUDFHOOXODU�+%V$J� DQWLJHQ� LQ� UHFRPELQDQW�+�� SRO\PRUSKD�ZDV����

FDOFXODWHG�DV��

��������QJ�P/��î����·��î���î���î�����P/ ����ȝJ�����FHOOV�

$Q� HOHFWURQ� PLFURJUDSK� RI� WKH� UHFRPELQDQW� +%V$J� SXUH� VWRFN� VROXWLRQ� RI�

UHFRPELQDQW�+�� SRO\PRUSKD�ZDV� VKRZQ� LQ�),*�����7KH� UHVXOWV� VKRZHG� WKDW� WKH� KLJK����

SXULW\�� KLJK� FRQFHQWUDWLRQ� DQG� YLUXV�OLNH� SDUWLFOH� �9/3�� VWUXFWXUH� RI� UHFRPELQDQW�

+%V$J�ZHUH�VWDEOH��

2SWLPL]DWLRQ� RI� KHDW�LQDFWLYDWHG� UHFRPELQDQW� +�� SRO\PRUSKD� FHOO� +%V$J�

FHOO�FRQGLWLRQV�����

,Q�RUGHU� WR�GHWHUPLQH� WKH�RSWLPDO�FRQGLWLRQV� IRU� WKH� LQDFWLYDWHG� UHFRPELQDQW�+��

SRO\PRUSKDD��WKH�IROORZLQJ�UHTXLUHPHQWV�VKRXOG�EH�PHW������5HGXFH�WKH�VXUYLYDO�UDWH�

RI� WKH�LQDFWLYDWHG�UHFRPELQDQW�+��SRO\PRUSKD�OHVV� WKDQ���������0DLQWDLQ�D�FRPSOHWH�

FHOOXODU� VWUXFWXUH� WR� DYRLG� OHDNDJH� RI� KHDW�LQDFWLYDWHG� UHFRPELQDQW� +�� SRO\PRUSKD�

LQWUDFHOOXODU� DQWLJHQLF� VXEVWDQFH�� ����0DLQWDLQ� WKH� WKHUPDO� VWDELOLW\� RI�+%V$J� YLUXV����



��

OLNH�SDUWLFOHV��9/3��H[SUHVVHG�LQ�UHFRPELQDQW�+��SRO\PRUSKD�FHOOV��VR�DV�WR�DYRLG�WKH�

DQWLJHQLFLW\� GHFOLQH�� 7KH� DERYH� WKUHH� UHTXLUHPHQWV� DUH� WKH� PDLQ� FRQGLWLRQ� RI� WKH�

SURGXFWLRQ� IRU� WKH� KHDW�LQDFWLYDWHG� UHFRPELQDQW� +�� SRO\PRUSKD� H[SUHVVLQJ� +%V$J��

DQG� ZRXOG� SURYLGH� WKH� EDVLV� IRU� WKH� GHYHORSPHQW� RI� YDFFLQH� PDQXIDFWXULQJ� DQG�

YHULILFDWLRQ�SURFHGXUHV��,Q�DGGLWLRQ��WKH�WKHUPDO�VWDELOLW\�RI�+%V$J�YLUXV�OLNH�SDUWLFOH���

�9/3�� H[SUHVVHG� LQ� UHFRPELQDQW�+��SRO\PRUSKD�FHOOV� LV� WKH� ILUVW� LVVXH� WR� EH� VROYHG��

)RU�WKLV�SXUSRVH�����VHWV�RI�GLIIHUHQW�WHPSHUDWXUH�����&�����&�����&�����&�DQG����&���

DQG� GLIIHUHQW� WLPH� ��KU�� �KU� �DQG� �KU�� RI� WKH� KHDW�LQDFWLYDWLRQ� WHVW� RI� UHFRPELQDQW�

+%V$J� +�� SRO\PRUSKD� FHOOV� ZHUH� GHVLJQHG� DQG� VHW� DW� ���&� DV� WKH� FRQWURO� JURXS��

'XULQJ� WKH� GHWHFWLRQ�� DV� WKH� KHDW� LQDFWLYDWLRQ� WHPSHUDWXUH� DQG� WLPH� LQFUHDVH�� WKH����

VROXELOLW\�RI�WKH�RXWHU�OD\HU�RI�WKH�FHOO�ZDOO�LQFUHDVHV��WKH�FHOO�EUHDNDJH�UDWH�LQFUHDVHV��

DQG�WKH�LQWUDFHOOXODU�+%V$J�9/3�DQWLJHQ�UHDFWLYLW\�SHDN�PXOWLSOLHG�DW�����&����KU��7KH�

H[WUDFHOOXODU�+%V$J�DQWLJHQ�UHDFWLYLW\�ZDV�H[WUHPHO\�ORZ�GXULQJ�WKH�WHPSHUDWXUH�DQG�

WLPH�FKDQJHV�RI� WKH�KHDW�LQDFWLYDWLRQ�DVVD\�� LQGLFDWLQJ�WKDW� LQWUDFHOOXODU�+%V$J�9/3�

GLG� QRW� OHDN� RXW�� PDLQWDLQLQJ� WKH� KHDW�LQDFWLYDWHG� UHFRPELQDQW� +�� SRO\PRUSKD� FHOO����

VWUXFWXUH��7KH�VXUYLYDO�UDWH�RI�KHDW�LQDFWLYDWHG�FHOOV�ZDV�DV�ORZ�DV����������DW�����&����

KU�� 7KHUHIRUH�� D� EDVLV� IRU� RSWLPL]LQJ� WKH� FRQGLWLRQV� IRU� KHDW� LQDFWLYDWLRQ� RI�

UHFRPELQDQW�+��SRO\PRUSKD�FHOOV�ZDV�SURYLGHG��&RQVLGHULQJ�YDULRXV�IDFWRUV��WKH�KHDW�

LQDFWLYDWLRQ�SURFHVV�FRQGLWLRQV�DUH�ILQDOO\�GHWHUPLQHG�DV�IROORZV��WKH�KHDW�LQDFWLYDWLRQ�

WHPSHUDWXUH� LV� IURP� ���&����&�� DQG� WKH� KHDW�LQDFWLYDWLRQ� WLPH� LV� IURP� �� KRXU� WR� �����

KRXUV��

0RUH� WKDQ� ����RI�+%V$J�VSHFLILF�&7/� FHOOV� WULJJHU� UHYHUVDO� RI� LPPXQLW\�

ZLWKRXW�FHOO�GDPDJH�

7KH� UHVXOWV� RI� D� VHULHV� RI� VWXGLHV� RQ� KHSDWLWLV�%� YLUXV� LQIHFWLRQ� LQ� FKLPSDQ]HHV����

LQGLFDWHG� WKDW�� WKH� +%9�VSHFLILF� &'��7� FHOOV�� ZKLFK� SURGXFH� ,1)�Ȗ� DQG� WDUJHW� WR�

KHSDWRF\WHV� LQIHFWHG� ZLWK� +%9�� LQ� WKH� ILUVW� VWHS� LV� WR� UHGXFH� WKH� SRRO� RI� FFF'1$�

PROHFXOHV�E\�PRUH�WKDQ�����ZLWKRXW�FHOO�GDPDJH��DQG�WKH�VHFRQG�VWHS�LV�WR�LPSURYH�

WKH�SURFHVV�RI�GHVWUR\LQJ�LQIHFWHG�OLYHU�FHOOV�DQG�WULJJHU�UHYHUVDO�RI�LPPXQLW\��

%DVHG� RQ� WKUHH� H[SHULPHQWV� GHVFULEHG� &7/� HSLWRSHV� UHYLHZ�� SUHGLFWLRQ� DQG����



��

SDWHQWHG�LQYHQWLRQ�UHSRUWHG��+%9�FDSVLG�DQWLJHQ��3UH�6��3UH�6��+%V$J��KDV����&7/�

HSLWRSHV� WKDW� GLG� QRW� UHSHDW�� 7KH� DPLQR� DFLG� VHTXHQFH� RI� WKH�+%V$J� DQWLJHQ� RI� WKH�

SUHVHQW� GLVFORVXUH� LQFOXGHV� WKH� IROORZLQJ� ��� &7/� HSLWRSHV�� 9/4$*))//��

3)94:)9*/�� )//75,/7,�� :<:*36/<6,�� 6/1)/**639�� )/**639&/��

/<6,963)��/<6,963),��3),3//3,)��///&/,)//��//&/,)//9��//'<4*0/39�����

/9//'<4*0/��9//'<4*0/��:/6//93)9��//93)94:)9��*/6379:/6$��

6,963),3//��DQG�//3,))&/:9��

+�� SRO\PRUSKD� UHFRPELQDQW� KHSDWLWLV� %� YDFFLQH� SURGXFW� LV� SUHIHUUHG� DV�

SUHILOOHG�LQMHFWLRQ�����

7KH� URXWLQHO\� GLVSHQVHG� UHFRPELQDQW� KHSDWLWLV� %� YDFFLQH� �\HDVW�� SUH�ILOOHG�

V\ULQJH�ZDV�SURFHVVHG�WKHUPDO�VWDELOLW\� WHVW�DW����&�IRU����GD\V��DQG�KDV�SURYHG�WKDW�

WKH�UHODWLYH�LQ�YLWUR�UHODWLYH�HIILFDF\��53��RI�WKH�YDFFLQH�PHW�WKH�UHTXLUHPHQWV��ZKLOH�DW�

WKH�VDPH�VWRUDJH�FRQGLWLRQ��53�RI�URXWLQHO\�GLVSHQVHG�KHSDWLWLV�%�YDFFLQH�GLG�QRW�PHHW�

WKH� UHTXLUHPHQWV�� 3UH�ILOOHG� V\ULQJH�SDFNHG� UHFRPELQDQW� KHSDWLWLV� %� YDFFLQH� �\HDVW�����

FDQ�EH�WUDQVSRUWHG�ZLWKRXW�UHIULJHUDWHG�LQ�D�VKRUW�WLPH��VWRUHG�DQG�XVHG��

7KH�SUH�ILOOHG�V\ULQJH�KDV���QHHGOH�DQG���ER[��ZKLFK�LV�HDV\�WR�XVH��HDV\�WR�OHDUQ�

WR� XVH� DQG� HVVHQWLDOV�� D� GLVSRVDEOH� V\ULQJH� FDQQRW� EH� UHXVHG�� 9DFFLQDWLRQ�ZLWKRXW� D�

VHSDUDWH�V\ULQJH�FDQ�SUHYHQW�IURP�LQIHFWLRQ�RU�LQIHFWLRXV�GLVHDVHV�VSUHDG�FDXVHG�E\�QRW�

FRPSOHWHO\� VWHULOL]HG� JODVV� V\ULQJH�� WKH� DGYHUVH� HIIHFWV� FDXVHG� E\� LPSURSHU� QHHGOH����

VHOHFWLRQ�RU�WKH�ULVN�RI�GLVSRVDEOH�V\ULQJH�EHLQJ�UHXVHG��

)XOO� YDFFLQDWLRQ� RI� SUH�ILOOHG� KHSDWLWLV� %� YDFFLQH� V\ULQJH� KDV� D� JRRG�

FRPSUHKHQVLYH�FRVW�EHQHILW�UDWLR��

7KH� IROORZLQJ� HPERGLPHQWV� DUH� LQWHQGHG� WR� EH� LOOXVWUDWLYH�� DQG� QRW� UHVWULFWLYH��

DQG�WKH�VFRSH�RI�WKH�SUHVHQW�GLVFORVXUH�LV�QRW�OLPLWHG�E\�WKH�IROORZLQJ�HPERGLPHQWV�����

)LUVW�(PERGLPHQW�

7KH�S037�+%V$J�DGZ��SODVPLG�ZDV�FRQVWUXFWHG�EDVHG�RQ�WKH�VHTXHQFH�RI�6(4�

,'�12�����DQ�H[SUHVVLRQ�YHFWRU�FRPSULVLQJ�WKH�VHTXHQFH�RI�WKH�6(4�,'�12������7KH�

FRQVWUXFWLRQ�RI�SODVPLG�S037�+%V�DGZ��LQFOXGHV�WKH�IROORZLQJ�VWHSV�����
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7KH�+%V$J�DGZ��JHQH�ZDV�V\QWKHVL]HG�DFFRUGLQJ�WR�WKH�'1$�VHTXHQFH�RI�6(4�

,'�12�����DQG�WKH�JO\FHURO�VWUDLQ�FRQWDLQLQJ�WKH�+%V$J�DGZ��JHQH�SODVPLG�ZDV�

FRQVWUXFWHG�DQG�QDPHG�DV�0&���%�����

7KH�FRUUHFWO\�VHTXHQFHG�0&���%����SODVPLG�ZDV�GLJHVWHG�ZLWK�(FR5,�%DP+,��

DQG�WKH�GLJHVWHG�SURGXFW�ZDV�XVHG�D�7D.D5D�3&5�)UDJPHQW�5HFRYHU\�.LW��&RGH�1R����

'�����WR�UHFRYHU�����ES�'1$�IUDJPHQW�FDOOHG�,QVHW�'1$���

7KH�FRUUHFW�SODVPLG�S037����ZDV�GLJHVWHG�ZLWK�(FR5,�%DP+,��DQG�WKH�YHFWRU�

'1$�REWDLQHG�IURP�WKH�'1$�UHFRYHU\�NLW�ZDV�FDOOHG�9HFWRU�'1$���

,QVHW�'1$��ZDV�OLJDWHG�WR�9HFWRU�'1$��E\�XVLQJ�6ROXWLRQ�RI�WKH�7D.D5D�'1$�

/LJDWLRQ�.LW��&RGH�1R��'�������DQG�WKHQ�WKHUPDOO\�WUDQVIRUPHG�LQWR�(��FROL����

&RPSHWHQW�&HOO�-0�����&RGH�1R��'�������DQG�WKH�FHOOV�ZHUH�SODWHG�LQ�WKH�

WUDQVIRUPDWLRQ�SODWH�DQG�FXOWXUHG�RYHUQLJKW��6LQJOH�FRORQLHV�ZHUH�VHOHFWHG�IURP�WKH�

WUDQVIRUPDWLRQ�SODWH��DQG�SODVPLG�'1$�ZDV�H[WUDFWHG��7KH�SODVPLG�'1$�ZDV�

GLJHVWHG�ZLWK�(FR5,�%DP+,��7KH�UHVXOWV�VKRZHG�WKDW�0&���$�%�&�'���a���ZHUH�

SRVLWLYH�FORQHV�����

7KH�SODVPLG�0&���$�%�&�'����ZDV�VHTXHQFHG�UHVSHFWLYHO\�ZLWK�SULPHU�59�

0��0�������0&���3���0&���3���0&���3���0&���3���0&���3���0&���3���

0&���3���0&���3���0&���3���0&���%)����0&���%5���WR�SURYH�WKH�SODVPLG�

S037�+%V�DGZ��ZHUH�FRUUHFW��

���

6HFRQG�(PERGLPHQW�

&RQVWUXFWLRQ�RI�D�UHFRPELQDQW�+��SRO\PRUSKD�+%V$J�HQJLQHHUHG�VWUDLQ��L�H���D�+��

SRO\PRUSKD�KRVW�FHOO�WUDQVIRUPDWLRQ�VFUHHQLQJ�VWUDLQ�LQFOXGHV�WKH�VHTXHQFH�RI�6(4�,'�

12������

7KH�WUDQVIRUPDWLRQ�DQG�VFUHHQLQJ�SURFHVV�RI�WKH�UHFRPELQDQW�+��SRO\PRUSKD�ZDV����

VKRZQ�LQ�),*�����

6SHFLILFDOO\�

��� 7KH� S037�+%V$J� SODVPLG� ZDV� WUDQVIRUPHG� LQWR� WKH� 85$��DX[RWURSKLF� +��

SRO\PRUSKD� FHOO� VWUDLQ� +8���� �&*0&&� 1R�� ������ RI� WKH� KRVW� FHOO� E\� FHOO�

HOHFWURSRUDWLRQ�� 7KH� FXOWXUH� PHGLXP� ZDV� VHOHFWHG� XVLQJ� D� VHOHFWLRQ� PHGLXP� �0'����
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OLTXLG�PHGLXP���7KH�VLQJOH�FRORQ\�WUDQVIRUPDQWV�ZHUH�SLFNHG�XS�RQ�WKH�0'�VHOHFWLRQ�

FXOWXUH�SODWH�DQG�WUDQVIHUUHG�WR�WKH�0'�OLTXLG�PHGLXP�IRU�FRQWLQXRXV�VXEFXOWXUH��7KH�

DGZ��VXEW\SH�+%V$J�JHQH�DQG�WKH�FRUUHVSRQGLQJ�UHJXODWRU\�FRPSRQHQWV�ZHUH�PXOWL�

FRS\�DQG�KHWHURORJRXVO\�LQWHJUDWHG�LQWR�WKH�KRVW�+��SRO\PRUSKD�FHOO�FKURPRVRPH��

���6WUDLQ�VFUHHQLQJ�LQFOXGHG�WKH�IROORZLQJ�VWHSV���

����6HOHFWLQJ�D�VLQJOH�FRORQ\�RI�XUDFLO�SURWRWURSKLF�WUDQVIRUPDQWV�

&RORQLHV� ZLWK� UDSLG� JURZWK� UDWH� RI� EDFWHULD� ZHUH� VHOHFWHG�� 3&5�ZDV� XVHG� WR�

GHWHFW� WKH�EULJKWQHVV�RI�+%V$J�JHQH�EDQGV��&RORQLHV�ZLWK�D� ODUJH�QXPEHU�RI�FRSLHV�

ZHUH� VHOHFWHG�� DQG� VLQJOH� FRORQLHV� ZHUH� VKDNH�FXOWXUHG� LQ� D� VHOHFWLYH� PHGLXP�� DQG�

VXFFHVVLYHO\�VXEFXOWXUHG�IRU����WR�����JHQHUDWLRQV�����

����6FUHHQLQJ�PXOWLSOH�FRSLHV�RI�KHWHURORJRXV�LQWHJUDWHG�WUDQVIRUPHG�FORQHV�

$IWHU� VXEFXOWXUH� LQ� VWHS� ����� DQG� ��� KRXUV� RI� PHWKDQRO�LQGXFHG� FXOWXUH�� WKH�

H[SUHVVLRQ� OHYHO� RI� +%V$J� UHOHDVHG� E\� WKH� GLVUXSWLRQ� RI� WUDQVIRUPDQW� FHOOV� ZDV�

GHWHUPLQHG�E\�UDGLR�LPPXQRDVVD\�RU�UDGLRLPPXQRDVVD\��5,$���

����6FUHHQLQJ�RXW�KLJK�FRS\��KLJK�H[SUHVVLRQ�FORQHV�RI�IUHH�SODVPLGV����

7KH�FORQHV�VFUHHQHG�E\�VWHS�����ZHUH�FXOWXUHG�LQ�<3'�FRPSOHWH�PHGLXP�IRU����

KRXUV��DQG�WKHQ�WUDQVIHUUHG�LQWR�D�VHOHFWLRQ�PHGLXP�SODWH�IRU�FORQLQJ�FXOWXUH��DQG�WKH�

+%V$J�JHQH�FRS\�QXPEHU�ZDV�GHWHFWHG�E\�TXDQWLWDWLYH�3&5��DQG�WKH�H[SUHVVLRQ�OHYHO�

RI�+%V$J�ZDV�GHWHFWHG�E\�5,$��

���� %DVHG� RQ� WKH� GHWHFWLRQ� UHVXOW� RI� WKH� VWHS� ����� WKH� SULPDU\� VWUDLQ� RI� WKH����

JHQHWLFDOO\� VWDELOL]HG� UHFRPELQDQW� +�� SRO\PRUSKD� +%V$J� HQJLQHHULQJ� VWUDLQ� ZDV�

VHOHFWHG��

7KLUG�(PERGLPHQW�

7KH�PDLQ�SURFHVV�RI����OLWHUV�RI�SLORW�IHUPHQWDWLRQ�����

��� VWUDLQ� VWRUHG� LQ� OLTXLG� QLWURJHQ� ZDV� WKDZHG� E\� ���� PO� VHHG� PHGLXP��

LQRFXODWHG�LQWR�WKH�PHGLXP��GLYLGHG�LQWR�WZR����/�VKDNH�IODVNV��DQG�FXOWXUHG�DW����&�

IRU����KRXUV�DV�D�ILUVW�FODVV�VHHG��

��� WKH� SULPDU\� VHHG�ZDV� WUDQVIHUUHG� LQWR� WKH� VHFRQGDU\� VHHG� FXOWXUH� PHGLXP�

ZLWK������PO�VHHG�PHGLXP��GLYLGHG�LQWR�VL[��/�VKDNH�IODVNV��DQG�LQFXEDWH�DW����&�IRU����
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���KRXUV�DV�D�VHFRQGDU\�VHHG��

�����/�IHUPHQWDWLRQ�PHGLXP�ZDV�DGMXVWHG�WR�S+�����DQG�WUDQVIHUUHG�LQWR�D���/�

IHUPHQWHU�� DQG� WKHQ� WKH� VHFRQGDU\� VHHG� ZDV� LQRFXODWHG� XQGHU� JURZLQJ� DW� ������&�

WKURXJK�WZR�VRXUFHV�RI�JO\FHURO�DQG�PHWKDQRO��JURZWK��GH�UHSUHVVLRQ�DQG�LQGXFWLRQ�IRU�

WKH� WKUHH� SKDVHV�� DQG� FR�FXOWXUH� ��� WR� ��� KRXUV�� WKH� FHOOV� ZHUH� KDUYHVWHG� DIWHU� ������

KRXUV�VWRSSHG�LQGXFWLRQ��7KH�IUR]HQ�FHOOV�DUH�KRPRJHQL]HG��

2SHUDWLRQ�SRLQWV��

����7KH�IHHGLQJ�RSHUDWLRQ�RI� WKH�JURZWK�SKDVH�ZDV�JRLQJ�ZKHQ� WKH�GLVVROYHG�

R[\JHQ� ZDV� FRQVXPHG� DQG� WKH� EDVDO� PHGLXP�ZDV� FRQVXPHG�� WKH� IORZ� DFFHOHUDWLRQ�

ZDV� JUDGXDOO\� LQFUHDVHG� DV� WKH� FRQVXPSWLRQ� RI� WKH� EDVLF�PHGLXP� LQFUHDVHV�� DQG� WKH����

IORZ�ZDV�DGGHG�EHIRUH�����KRXUV�WKH�GLVVROYHG�R[\JHQ�ZDV�UHFRYHUHG��

����,Q�WKH�ODWHU�VWDJH�RI�WKH�JURZWK�SKDVH��SD\�DWWHQWLRQ�WR�WKH�GLVVROYHG�R[\JHQ�

UHFRYHU\�� UHFRUG� WKH� ORZHVW� YDOXH� RI� GLVVROYHG� R[\JHQ�� DQG� VWDUW� WR� IORZ� ZKHQ� WKH�

GLVVROYHG�R[\JHQ�ULVHV�WR���������DQG�HQWHU�WKH�GH�UHSUHVVLRQ�SKDVH��

����$IWHU�WKH�ODWHU�VWDJH�RI�WKH�GH�UHSUHVVLRQ�SKDVH��WKH�GLVVROYHG�R[\JHQ�EHJDQ����

WR�ULVH�DIWHU�WKH�HQG�RI�WKH�IORZ��:KHQ�WKH�GLVVROYHG�R[\JHQ�ZDV�UDLVHG�WR��������F�R��

WKH� PHWKDQRO� LQGXFWLRQ� VROXWLRQ� ZDV� DGGHG�� DQG� WKH� PHWKDQRO� FRQFHQWUDWLRQ� LV�

FRQWUROOHG�DW������WKH�IORZ�DFFHOHUDWLRQ�ZDV�FRQWUROOHG�E\�WKH�PHWKDQRO�GHWHFWLRQ�IORZ�

FRQWUROOHU��

���� 6WRSSLQJ� PHWKDQRO� DGGLWLRQ� EHIRUH� ���� KRXUV� WKH� HQG� RI� IHUPHQWDWLRQ� WR����

UHGXFH�PHWKDQRO�UHVLGXH�GXULQJ�FHOO�KDUYHVW��

0HGLXP�

���3UHSDUDWLRQ�RI�FDOFLXP�FKORULGH�VROXWLRQ�

�����J�&D&O��ZDV�DFFXUDWHO\�ZHLJKHG�DQG�SXW�LW�LQWR�D�FOHDQHG�WULDQJXODU�IODVN��

GHLRQL]HG�ZDWHU�ZDV�DSSURSULDWHO\�DGGHG�WR�GLVVROYH�DQG�GLOXWH�WR�����PO�����

���3UHSDUDWLRQ�RI�PLFUR�HOHPHQW�VROXWLRQ�

$FFXUDWHO\�ZHLJKWLQJ�WKH�IROORZLQJ�UHDJHQWV��

�1+���)H�62�����+�2�� � � �����PJ�

&X62����+�2��� � � � ���PJ�

=Q62����+�2��� � � � ����PJ����
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0Q62��+�2�� � � � � ����PJ�

('7$�� � � � � � �����PJ�

7KH� ZHLJKHG� UHDJHQW� ZDV� SODFHG� LQ� D� FOHDQHG� WULDQJXODU� IODVN�� GLVVROYHG� LQ�

GHLRQL]HG�ZDWHU�DQG�GLVVROYHG�WR�����PO��

���3UHSDUDWLRQ�RI�YLWDPLQ�VROXWLRQ���

$FFXUDWHO\�ZHLJKWLQJ�WKH�IROORZLQJ�UHDJHQWV��

G�%LRWLQ�� � � � � � ��PJ�

7KLDPLQ�+&O�� � � � � �����PJ�

%LRWLQ�ZDV�ILUVW�GLVVROYHG�LQ����PO�RI�����LVRSURSDQRO��DQG�WKHQ�GLVVROYHG�LQ�

7KLDPLQ�+&O�� DQG� WKHQ� GLVVROYHG� LQ� DQ� DSSURSULDWH� DPRXQW� RI� GHLRQL]HG�ZDWHU� WR� D����

YROXPH�RI�����PO��

���3UHSDUDWLRQ�RI�WUDFH�HOHPHQW�VROXWLRQ�

$FFXUDWHO\�ZHLJKWLQJ�WKH�IROORZLQJ�UHDJHQWV��

1L62���+�2�� � � ���PJ�

&R&O���+�2�� � � ���PJ����

+�%2��� � � � ���PJ�

1D�0R2���+�2�� � ���PJ�

.,� � � � � ���PJ�

7KH� ZHLJKHG� UHDJHQW� ZDV� SODFHG� LQ� D� FOHDQHG� WULDQJXODU� IODVN�� DQG� DQ�

DSSURSULDWH�DPRXQW�RI�GHLRQL]HG�VROXWLRQ�ZDV�DGGHG�WR�D�YROXPH�RI����PO�����

7KH�DERYH�IRXU�VROXWLRQV�ZHUH�VHSDUDWHO\�VWHULOL]HG�DQG�ILOWHUHG�IRU�XVH��

���3UHSDUDWLRQ�RI�VHHG�VDOW�VROXWLRQ�

$FFXUDWHO\�ZHLJKWLQJ�WKH�IROORZLQJ�UHDJHQWV��

1+�+�32��� � � � ���J�

0J62���+�2��� � ����������J����

.&O��� � � � � ���J�

1D&O�� � � � � ��J�

7KH� ZHLJKHG� UHDJHQW� ZDV� SODFHG� LQ� D� FOHDQHG� WULDQJXODU� IODVN�� GLVVROYHG� LQ�

GHLRQL]HG�ZDWHU�DQG�GLVVROYHG�WR�D�YROXPH�RI������PO��

������J�RI�JO\FHULQ�ZDV�ZHLJKWHG�LQ�D������PO�IODVN��PL[HG�ZLWK�D�VDOW�VROXWLRQ����
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RI� ����P/�� DQG� PDGH� XS� WR� �����PO� ZLWK� GHLRQL]HG� ZDWHU�� 7KH� VDPH� DPRXQW� ZDV�

GLVSHQVHG�LQWR�WZR������PO�IODVNV��DQG�DXWRFODYHG�DW�����&�IRU����PLQXWHV��

7ZR� HPSW\� ���� PO� WULDQJOH� ERWWOHV�� VL[� ����PO� WULDQJOH� ERWWOHV�� D� ���� PO�

JUDGXDWHG�F\OLQGHU�DQG�D�����PO�JUDGXDWHG�F\OLQGHU�DOO�ZHUH�VWHULOL]HG�XQGHU�����&�����

PLQXWHV�KLJK�SUHVVXUH�VWHDP����

���3ULPDU\�VHHG�PHGLXP�

,Q� WKH� FOHDQ� EHQFK�� ���� PO� RI� HDFK� VWHULOL]HG� JO\FHULQ� VROXWLRQ� ZDV� WDNHQ�

DVHSWLFDOO\�� DQG� DGGHG� VHSDUDWHO\� LQWR� WZR� ����PO� VWHULOL]HG� IODVNV�� DQG� UHVSHFWLYHO\�

DGGHG�WKH�IROORZLQJ��

&DOFLXP�FKORULGH�VROXWLRQ� � � ��PO����

0LFUR�HOHPHQW�VROXWLRQ� � � � ��PO�

9LWDPLQ�VROXWLRQ�� � � � � ����PO�

7UDFH�HOHPHQW�VROXWLRQ� � � � �����PO�

6KDNLQJ�WKH�DERYH�VROXWLRQ��

���6HFRQGDU\�VHHG�PHGLXP����

�����PO�RI�VWHULOL]HG�JO\FHULQ�VROXWLRQ�ZDV�SODFHG�LQ�D�FOHDQ�EHQFK�ZLWK�VWHULOH�

RSHUDWLRQ�WHFKQLTXH�DQG�SODFHG�LQ�D������PO�VWHULOL]HG�WULDQJOH��DQG�VHSDUDWHO\�DGGHG��

&DOFLXP�FKORULGH�VROXWLRQ�� � � ���PO�

0LFUR�HOHPHQW�VROXWLRQ�� � � � ���PO�

9LWDPLQ�VROXWLRQ�� � � � � ��PO����

7UDFH�HOHPHQW�VROXWLRQ� � � � ��PO�

���)HUPHQWDWLRQ�PHGLXP�

7KH�IROORZLQJ�UHDJHQWV�ZHUH�DFFXUDWHO\�ZHLJKWHG�DQG�GLVVROYHG�LQ������PO�RI�

GHLRQL]HG�ZDWHU��

1+�+�32��� � � � � � ����J����

0J62���+�2��� � � � � ���J�

.&O��� � � � � � � ���J�

1D&O�� � � � � � � ����J�

���� J� JO\FHULQ� ZDV� ZHLJKWHG� DQG� DGGHG� LQWR� D� VPDOO� ����PO� EHDNHU�� ��� PO�

GHIRDPHU�ZDV�DGGHG�LQWR�WKH�EHDNHU�WR�VWHULOL]H��DQG�WKHQ�DGGHG�����
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&DOFLXP�FKORULGH�VROXWLRQ�� � � ����PO�

0LFUR�HOHPHQW�VROXWLRQ�� � � � ����PO�

9LWDPLQ�VROXWLRQ�� � � � � ���PO�

7UDFH�HOHPHQW�VROXWLRQ�� � � � ���PO�

����)HHG�PHGLXP���

���J�1+�+�32�������J�JO\FHULQ�DQG�����PO�GHLRQL]HG�ZDWHU�ZHUH�DGGHG� LQWR�

�����PO�IODVN��DQG�WKHQ�ZUDSSHG�IHHG�OLQH�DQG�VWHULOL]HG�DW�����&�IRU����PLQXWHV��

����'H�UHSUHVVLRQ�VROXWLRQ�

�����J�JO\FHULQ�DQG�����PO�GHLRQL]HG�ZDWHU�ZHUH�DGGHG�LQWR�D������PO�IODVN��

DQG� WKHQ� ZUDSSHG� IHHG� OLQH� DQG� VWHULOL]HG� DW� ����&� IRU� ��� PLQXWHV�� ���� PO� ILOWHU����

VWHULOL]HG�VDOW�VROXWLRQ�ZDV�DGGHG�DIWHU�FRROLQJ��

����,QGXFWLRQ�VROXWLRQ�

����PO�JO\FHULQ�ZDV�DGGHG� LQWR�D������PO� IODVN�� DQG� WKHQ�ZUDSSHG�IHHG� OLQH�

DQG�VWHULOL]HG�DW�����&�IRU����PLQXWHV�������PO�PHWKDQRO�ZDV�DGGHG�DVHSWLFDOO\�DIWHU�

FRROLQJ�����

)RXUWK�(PERGLPHQW�

3XULILFDWLRQ�

7KH�IHUPHQWDWLRQ�EURWK�REWDLQHG�IURP�WKH�WKLUG�HPERGLPHQW�ZDV�KDUYHVWHG�DQG�

WKH�FHOOV�ZHUH�ZDVKHG��7KH�GHWDLOHG�VWHSV�RI�SXULILFDWLRQ�FDQ�EH�IRXQG�LQ�5HIHUHQFHV�����

/L� -LQ��.RQJ�<DQ��5HFRPELQDQW�+HSDWLWLV�%�9DFFLQH�3URGXFWLRQ�3URFHVV��6HH�/L�-LQ��

<X� <X�� 'RQJ� 'H[LDQJ� (GLWRU�� %LRSKDUPDFHXWLFDO� (TXLSPHQW� $QG� VHSDUDWLRQ� DQG�

SXULILFDWLRQ�WHFKQLTXHV���VW�HGLWLRQ��%HLMLQJ��&KHPLFDO�,QGXVWU\�3UHVV�����������������

7KH�KDUYHVWHG�FHOOV�FDQ�EH�FUXVKHG�E\�D�KRPRJHQL]HU�WR�UHOHDVH�+%V$J��WKH�FHOO�GHEULV�

ZDV� UHPRYHG� E\� ILOWUDWLRQ� ZLWK� D� ����� ȝP� PLFURSRURXV� ILOWHU�� WKH� VPDOO� PROHFXODU����

LPSXULWLHV� ZHUH� UHPRYHG� E\� XOWUDILOWUDWLRQ� ZLWK� D� ���.� XOWUDPLFURILOWHU�� DQG� WKH�

+%V$J�ZDV� H[WUDFWHG� E\� VLOLFD� JHO� DGVRUSWLRQ� WUHDWPHQW�� )LQDOO\�� LW� ZDV� SXULILHG� E\�

EXW\O�DJDURVH�K\GURSKRELF�FKURPDWRJUDSK\��

)LIWK�(PERGLPHQW����



��

7KH� RSWLPDO� RSHUDWLQJ� FRQGLWLRQ� WHVWV� RI� WKH� LQDFWLYDWHG� UHFRPELQDQW�+��

SRO\PRUSKD�FHOO��

,Q�RUGHU�WR�GHWHUPLQH�WKH�RSWLPDO�FRQGLWLRQV�IRU�WKH�LQDFWLYDWHG�UHFRPELQDQW�+��

SRO\PRUSKD��WKH�IROORZLQJ�UHTXLUHPHQWV�VKRXOG�EH�PHW������5HGXFH�WKH�VXUYLYDO�UDWH�RI�

WKH� LQDFWLYDWHG� UHFRPELQDQW� +�� SRO\PRUSKD� OHVV� WKDQ� ���� ����0DLQWDLQ� D� FRPSOHWH���

FHOOXODU� VWUXFWXUH� WR� H[HUW� DV� DQ� DGMXYDQW� ZLWK�PXOWL� WLWHU� DFWLYLW\� RI� WKH� LQDFWLYDWHG�

UHFRPELQDQW� +�� SRO\PRUSKD�� ���� 0DLQWDLQ� WKH� +%V$J� YLUXV�OLNH� SDUWLFOH� �9/3��

H[SUHVVHG� LQ� WKH� LQDFWLYDWHG� UHFRPELQDQW� +�� SRO\PRUSKD� LQWDFW�� VR� DV� WR� DYRLG� WKH�

DQWLJHQLFLW\� GHFOLQH�� 7KH� DERYH� WKUHH� UHTXLUHPHQWV� DUH� WKH� PDLQ� FRQGLWLRQ� RI� WKH�

SURGXFWLRQ� IRU� WKH� LQDFWLYDWHG� UHFRPELQDQW� +�� SRO\PRUSKD� H[SUHVVLQJ� +%V$J�� DQG����

ZRXOG� SURYLGH� WKH� EDVLV� IRU� WKH� GHYHORSPHQW� RI� YDFFLQH� PDQXIDFWXULQJ� DQG�

YHULILFDWLRQ�SURFHGXUHV��,Q�DGGLWLRQ��WKH�WKHUPDO�VWDELOLW\�RI�+%V$J�YLUXV�OLNH�SDUWLFOH�

�9/3��H[SUHVVHG�LQ�WKH�LQDFWLYDWHG�UHFRPELQDQW�+��SRO\PRUSKD�LV�WKH�ILUVW�LVVXH�WR�EH�

VROYHG��

����3UHSDUDWLRQ�RI�WKH�LQDFWLYDWHG�UHFRPELQDQW�+��SRO\PRUSKD�FHOO�ZLWK�RSWLPDO����

RSHUDWLQJ�FRQGLWLRQ�

$IWHU� WKH� +�� SRO\PRUSKD� HQJLQHHULQJ� VWUDLQ� �VWUDLQ� QXPEHU� +6������� ZDV�

FXOWXUHG� E\� IHUPHQWDWLRQ� RU� VKDNH� IODVN� LQGXFWLRQ�� WKH� FHOOV� ZHUH� ZDVKHG� ZLWK�

SKRVSKDWH�EXIIHUHG�VDOLQH��3%6��IRU�WKUHH�WLPHV�E\�FHQWULIXJDO�SURFHVV��DQG�VXVSHQGHG�

WKH�+��SRO\PRUSKD� LQ�3%6� IRU� WKH�YROXPH�FDOFXODWLRQ��7KH�FHOOV�ZHUH�FRXQWHG�XVLQJ����

2'���� QP�� GLOXWHG� WR� ��� 2'���QP�PO� ZLWK� 3%6�� �� PO� SHU� WXEH�� HDFK� WHVW� JURXS� ZDV�

SURYLGHG� ZLWK� WZR� WHVW� WXEHV� ZKLFK� ZHUH� GLVUXSWHG� JURXS� DQG� QRW� GLVUXSWHG� JURXS��

UHVSHFWLYHO\�����WHVW�JURXSV�ZHUH�UHTXLUHG�WR�SUHSDUH����WXEH�VDPSOH�WXEHV��

3ODFH� WKHP� LQ� D� VHW� WHPSHUDWXUH� ZDWHU� EDWK� DQG� WKHUPDOO\� LQDFWLYDWH� WKH�

UHFRPELQDQW�+��SRO\PRUSKD�IRU�D�VHW�WLPH�����

7KH� LQDFWLYDWHG� UHFRPELQDQW�+�� SRO\PRUSKD� VKRXOG� EH� FXOWXUHG� IRU� ��GD\V� DW�

���&� LQ� D� FKORUDPSKHQLFRO� FRPSOHWH� PHGLXP� DJDU� GLVK�� DQG� WKH� VXUYLYDO� UDWH� ZDV�

FRXQWHG��7KH�LQDFWLYDWHG�+��SRO\PRUSKD�LV�VWRUHG�DW���&�IRU�IXUWKHU�XVH��

����+��SRO\PRUSKD�UHFRPELQDQW�+%V$J��+6������VWUDLQ��FHOO�LQDFWLYDWLRQ�WHVW�

JURXS�ZDV�HVWDEOLVKHG�����



��

���&�URRP�WHPSHUDWXUH�JURXS��WXEH��FRQWURO��

���&� ��KRXU� ��KRXUV� ��KRXUV�

���&� ��KRXU� ��KRXUV� ��KRXUV�

���&� ��KRXU� ��KRXUV� ��KRXUV�

���&� ��KRXU� ��KRXUV� ��KRXUV�

���&� ��KRXU� ��KRXUV� ��KRXUV�

7RWDO� LV� ��� WHVW� JURXSV�� $IWHU� LQDFWLYDWLRQ�� WKH� +%V$J� DQWLJHQ� DFWLYLW\� ZDV�

GHWHFWHG� E\� UDGLRLPPXQRDVVD\� +%V$J� UHDJHQW�� ������ GLOXWLRQ� DQG� ������� GLOXWLRQ��

DQG� GRXEOH� WXEHV�ZHUH� VHW�� 7KH� WHVW� UHVXOWV� ZHUH� XVHG� WR� DQDO\]H� DQG� GHWHUPLQH� WKH�

RSWLPDO�SURFHVV�FRQGLWLRQV�IRU�WKH�LQDFWLYDWLRQ�RI�+��SRO\PRUSKD�LQ�WKLV�QHZ�KHSDWLWLV���

%�YDFFLQH��

5HIHUHQFHV�

�� 4L�;LDRTLX��HWF��� WKH�QDWLRQDO�SRSXODWLRQ�RI�KHSDWLWLV�%�YLUXV�HSLGHPLRORJ\�

LQYHVWLJDWLRQ�UHSRUW��WKH�ILUVW�HGLWLRQ�RI�$SULO�������3HRSOH
V�+HDOWK�3XEOLVKLQJ�+RXVH�����

�� �%RZHQ� '*� HW�DO�� ,QWUDKHSDWLF� LPPXQLW\�� D� WDOH� RI� WZR� VLWHV"� %RZHQ� '*�

HW�DO��7UHQGV�,PPXQRO����������������������

�� 7KRPDV� +�� .LQJ��HW�DO�$� :KROH� 5HFRPELQDQW� <HDVW�%DVHG� 7KHUDSHXWLF�

9DFFLQH�(OLFLWV�+%9�;��6�DQG�&RUH�6SHFLILF�7�&HOOV�LQ�0LFH�DQG�$FWLYDWHV�+XPDQ�7�

&HOOV�5HFRJQL]LQJ�(SLWRSHV�/LQNHG�WR�9LUDO�&OHDUDQFH��������32/6�����

�� +DLELQ�+XDQJ� HW�DO��5REXVW� 6WLPXODWLRQ� RI�+XPRUDO� DQG�&HOOXODU� ,PPXQH�

5HVSRQVHV� IROORZLQJ� 9DFFLQDWLRQ� ZLWK� $QWLJHQ�/RDGHG� ȕ�*OXFDQ� 3DUWLFOHV�� ������

0%LR�DVP�RUJ�������������

�� 5REHUW�7KLPPH�HW�DO��&'���7�&HOOV�0HGLDWH�9LUDO�&OHDUDQFH� DQG�'LVHDVH�

3DWKRJHQHVLV�GXULQJ�$FXWH�+HSDWLWLV�%�9LUXV�,QIHFWLRQ���-2851$/�2)�9,52/2*<�����

������S���±����

�� 6WHIDQ�)��:LHODQG�HW�DO�([SDQVLRQ� DQG�FRQWUDFWLRQ� RI� WKH� KHSDWLWLV�%� YLUXV�

WUDQVFULSWLRQDO�WHPSODWH�LQ�LQIHFWHG�FKLPSDQ]HHV��3URF�1DWO�$FDG�6FL�8�6�$�������)HE�

����������������±������

�� -RKQ� 0�� 0XUUD\� HW�DO�'\QDPLFV� RI� KHSDWLWLV� %� YLUXV� FOHDUDQFH� LQ����



��

FKLPSDQ]HHV��������'HF��烊3URF�1DWO�$FDG�6FL�8�6�$����������������±�������

�� 7KLPPH� 5HW�DO�&'����� 7� FHOOV� PHGLDWH� YLUDO� FOHDUDQFH� DQG� GLVHDVH�

SDWKRJHQHVLV�GXULQJ�DFXWH�KHSDWLWLV�%�YLUXV�LQIHFWLRQ˗-�9LURO�������-DQ����������������

�� =HQJ�=KX�WLDQ�� /LYHU�LQGXFHG� V\VWHPLF� LPPXQH� WROHUDQFH� DQG� LWV� UHYHUVDO��

3K�'�WKHVLV��WKH�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\�RI�&KLQD����������

��� $SSOLFDQW�� )XGDQ� 8QLYHUVLW\�� 9DFFLQH� IRU� FRQWUROOLQJ� SHUVLVWHQW�

LQIHFWLRQ�RI�KHSDWLWLV�%�YLUXV��������3XEOLFDWLRQ�1R��&1���������$��

��� )ORULDQ� .� %LKO� HW�DO�� 6LPXOWDQHRXV� DVVHVVPHQW� RI� F\WRWR[LF� 7�

O\PSKRF\WH�UHVSRQVHV�DJDLQVW�PXOWLSOH�YLUDO�LQIHFWLRQV�E\�FRPELQHG�XVDJH�RI�RSWLPDO�

HSLWRSH� PDWULFHV�� DQWL�� &'�� P$E� 7�FHOO� H[SDQVLRQ� DQG� �5HF\FOH6SRW��� -RXUQDO� RI����

7UDQVODWLRQDO�0HGLFLQH�������������������

��� <XML� 6REDR� HW�DO�� ,GHQWLILFDWLRQ� RI� KHSDWLWLV� %� YLUXV�VSHFLILF� &7/�

HSLWRSHV� SUHVHQWHG� E\� +/$�$
������ WKH�PRVW� FRPPRQ� +/$� FODVV� ,� DOOHOH� LQ� (DVW�

$VLD��-RXUQDO�RI�+HSDWRORJ\���������������������

��� $SSOLFDQW�� <X]KDQJ� :X� HW� DO��� ,PPXQRJHQ� IRU� SUHSDUDWLRQ� RI����

WKHUDSHXWLF�YDFFLQHV�RU�GUXJV� IRU� WUHDWPHQW�RI�KHSDWLWLV�%�DQG� WKH�SURGXFLQJ�PHWKRG�

DQG�XVH�WKHUHRI��3XEOLFDWLRQ�1R�&1�������$��

7KH�IRUHJRLQJ�GHVFULSWLRQ�RI�WKH�H[HPSODU\�HPERGLPHQWV�RI�WKH�GLVFORVXUH�KDV�

EHHQ�SUHVHQWHG�RQO\�IRU�WKH�SXUSRVHV�RI�LOOXVWUDWLRQ�DQG�GHVFULSWLRQ�DQG�LV�QRW�LQWHQGHG����

WR� EH� H[KDXVWLYH� RU� WR� OLPLW� WKH� GLVFORVXUH� WR� WKH� SUHFLVH� IRUPV� GLVFORVHG�� � 0DQ\�

PRGLILFDWLRQV�DQG�YDULDWLRQV�DUH�SRVVLEOH�LQ�OLJKW�RI�WKH�DERYH�WHDFKLQJ��

7KH�HPERGLPHQWV�ZHUH�FKRVHQ�DQG�GHVFULEHG�LQ�RUGHU�WR�H[SODLQ�WKH�SULQFLSOHV�

RI�WKH�GLVFORVXUH�DQG�WKHLU�SUDFWLFDO�DSSOLFDWLRQ�VR�DV�WR�HQDEOH�RWKHUV�VNLOOHG�LQ�WKH�DUW�

WR� XWLOL]H� WKH�GLVFORVXUH� DQG� YDULRXV� HPERGLPHQWV� DQG�ZLWK� YDULRXV�PRGLILFDWLRQV� DV����

DUH� VXLWHG� WR� WKH�SDUWLFXODU�XVH�FRQWHPSODWHG�� �$OWHUQDWLYH�HPERGLPHQWV�ZLOO�EHFRPH�

DSSDUHQW� WR� WKRVH� VNLOOHG� LQ� WKH� DUW� WR� ZKLFK� WKH� SUHVHQW� GLVFORVXUH� SHUWDLQV� ZLWKRXW�

GHSDUWLQJ�IURP�LWV�VSLULW�DQG�VFRSH��



��

&/$,06�

:KDW�LV�FODLPHG�LV��

�� $� KHSDWLWLV� %� WKHUDSHXWLF� YDFFLQH� EDVHG� RQ� LQDFWLYDWHG� ZKROH� UHFRPELQDQW�

+DQVHQXOD� SRO\PRUSKD� FHOOV� H[SUHVVLQJ� +%V$J�� ZKHUHLQ� WKH� KHSDWLWLV� %�

WKHUDSHXWLF� YDFFLQH� XVHV� WKH� LQDFWLYDWHG� ZKROH� UHFRPELQDQW� +DQVHQXOD�

SRO\PRUSKD�FHOOV�DV�DQ�DGMXYDQW��WKH�LQWUDFHOOXODU�H[SUHVVLRQ�OHYHO�RI�+%V$J�LQ�

WKH� LQDFWLYDWHG� ZKROH� UHFRPELQDQW� +DQVHQXOD� SRO\PRUSKD� FHOOV� LV� ����� ȝJ�

+%V$J� SHU� ���� FHOOV�� DQG� HDFK� +%V$J� KDV� ������ +%V$J�VSHFLILF� &7/�

HSLWRSHV��

�� 7KH�KHSDWLWLV�%�WKHUDSHXWLF�YDFFLQH�DFFRUGLQJ�WR�FODLP����ZKHUHLQ�WKH�+%V$J�

H[SUHVVHG� E\� WKH� LQDFWLYDWHG�ZKROH� UHFRPELQDQW�+DQVHQXOD� SRO\PRUSKD�FHOOV�

FRPSULVHV� ��� &7/� HSLWRSHV� DV� IROORZ�� 9/4$*))//�� 3)94:)9*/��

)//75,/7,�� :<:*36/<6,�� 6/1)/**639�� )/**639&/�� /<6,963)��

/<6,963),�� 3),3//3,)�� ///&/,)//�� //&/,)//9�� //'<4*0/39� ��

/9//'<4*0/�� 9//'<4*0/�� :/6//93)9�� //93)94:)9��

*/6379:/6$��6,963),3//��DQG�//3,))&/:9��

�� 7KH�KHSDWLWLV�%�WKHUDSHXWLF�YDFFLQH�DFFRUGLQJ�WR�FODLP����ZKHUHLQ� WKH�+%V$J�

H[SUHVVHG�E\�WKH�LQDFWLYDWHG�ZKROH�UHFRPELQDQW�+DQVHQXOD�SRO\PRUSKD�FHOOV�LV�

DGZ� VXEW\SH�� DQG� WKH� '1$� VHTXHQFH� H[SUHVVHG� E\� WKH� LQDFWLYDWHG� ZKROH�

UHFRPELQDQW�+DQVHQXOD�SRO\PRUSKD�FHOO�LV�VKRZQ�DV�6(4�,'�12�����

�� 7KH� KHSDWLWLV� %� WKHUDSHXWLF� YDFFLQH� DFFRUGLQJ� WR� FODLP� ���ZKHUHLQ� WKH� DPLQR�

DFLG� VHTXHQFH�RI� WKH�+%V$J�H[SUHVVHG�E\� WKH� LQDFWLYDWHG�ZKROH� UHFRPELQDQW�

+DQVHQXOD�SRO\PRUSKD�FHOOV�LV�VKRZQ�DV�6(4�,'�12������

�� 7KH�KHSDWLWLV�%�WKHUDSHXWLF�YDFFLQH�DFFRUGLQJ�WR�FODLP����ZKHUHLQ� WKH�+%V$J�

H[SUHVVHG�E\�WKH�LQDFWLYDWHG�ZKROH�UHFRPELQDQW�+DQVHQXOD�SRO\PRUSKD�FHOOV�LV�

D� YLUXV�OLNH� SDUWLFOH� VWUXFWXUH�� ZKLFK� LV� IRUPHG� E\� LQVHUWLQJ� +%V$JV� LQWR�



��

+DQVHQXOD�SRO\PRUSKD�OLSLG��DQG�ZKHUHLQ��� WR����DPRQJ� WKH����F\VWHLF�DFLGV�

RI�WKH�+%V$J�IRUP�GLVXOILGH�ERQGV���

�� 7KH� KHSDWLWLV� %� WKHUDSHXWLF� YDFFLQH� DFFRUGLQJ� WR� FODLP� ��� ZKHUHLQ� WKH�

FRQGLWLRQV� RI� WKH� LQDFWLYDWHG�ZKROH� UHFRPELQDQW�+DQVHQXOD� SRO\PRUSKD�FHOOV�

DUH��LQDFWLYDWLRQ�WHPSHUDWXUH�IURP����&�WR����&��DQG�LQDFWLYDWLRQ�WLPH�IURP���

KRXU�WR���KRXUV��

�� 7KH� KHSDWLWLV� %� WKHUDSHXWLF� YDFFLQH� DFFRUGLQJ� WR� FODLP� ��� ZKHUHLQ� WKH� KRVW�

+DQVHQXOD� SRO\PRUSKD� FHOO� OLQH� RI� WKH� LQDFWLYDWHG� ZKROH� UHFRPELQDQW�

+DQVHQXOD�SRO\PRUSKD�FHOOV� LV�+8�����DQG� WKH�DFFHVVLRQ�QXPEHU� LV�&*0&&�

1R������� DQG� WKH� GLVUXSWHG� '1$� VHTXHQFH� RI� WKH� RUSKDQLQ���SKRVSKDWH�

GHFDUER[\ODVH� JHQH� RI� WKH� KRVW� +DQVHQXOD� SRO\PRUSKD� LV� VKRZQ� LQ� 6(4� ,'�

12�����

�� 7KH� KHSDWLWLV� %� WKHUDSHXWLF� YDFFLQH� DFFRUGLQJ� WR� DQ\� RQH� RI� FODLPV� �� WR� ���

ZKHUHLQ�WKH�GRVDJH�IRUP�RI�WKH�KHSDWLWLV�%�WKHUDSHXWLF�YDFFLQH�LV�VHOHFWHG�IURP�

SUH�ILOOHG�LQMHFWLRQ�VROXWLRQ��LQMHFWLRQ�VROXWLRQ��RU�O\RSKLOL]HG�SRZGHU�LQMHFWLRQ��

�� 7KH� KHSDWLWLV� %� WKHUDSHXWLF� YDFFLQH� DFFRUGLQJ� WR� FODLP� ��� IXUWKHU� FRPSULVLQJ�

+%V$J�VWRFN�VROXWLRQ�RU�DOXPLQXP�DGMXYDQW�+%V$J��

��� $� UHFRPELQDQW� +DQVHQXOD� SRO\PRUSKD�� ZKHUHLQ� WKH� UHFRPELQDQW� +DQVHQXOD�

SRO\PRUSKD� FRPSULVHV� WKH� QXFOHRWLGH� VHTXHQFH� RI� 6(4� ,'� 12�� ��� DQG� WKH�

QXFOHRWLGH� VHTXHQFH� RI� 6(4� ,'� 12�� �� LV� LQWHJUDWHG� LQWR� WKH� JHQRPH� RI� WKH�

UHFRPELQDQW�+DQVHQXOD�SRO\PRUSKD��


