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)RU� (1������9'(������ �8/�&6$� VHH� GDWD�VKHHW �

SRXU� (1������ �9'(����� �8/�&6$� YRLU� ILFKH� WHFKQLTXH� GX� SURGXLW� �
)�U� (1������ �9'(����� � �8.�&6$� VLHKH � 'DWHQEODWW �

&(� PDUNLQJ� DFFRUGLQJ� WR� ORZ� YROWDJH� GLUHFWLYH�

0DUTXDJH� &(� VXLYDQW� OD� GLUHFWLYH� %DVVH� 7HQVLRQ�
&(� .HQQ]HLFKQXQJ� JHPl�� GHU� 1LHGHUVSDQQXQJVGLUHNWLYH �
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�

¾ � )ROORZLQJ� RSHUDWLRQV� VKDOO� EH� FDUULHG� RXW� E\� TXDOLILHG� SHUVRQV� �
6HX O HV� GHV� SHUVRQ Q HV� TX D O L IL pHV� VRQ W� K DE L O L WpHV� j � HIIHFWX HU � O HV � RSpUDWL RQ V� GpFUL WHV� VX U� FHWWH � IL FK H� �

'LH� QDFKIROJHQGHQ� ,QVWDOODWLRQVDQZHLVXQJHQ� VLQG� QXU� YRQ � TXDOLIL]LHUWHQ � 3HUVRQHQ� GXUFK]XI�KUHQ� �

�
�
¾ � :DUQLQJ� � � 6HPLFRQGXFWRU� UHOD\V� GRQ
W� SURYLGH � DQ\� JDOYDQLF� LVRODWLRQ� EHWZHHQ� WKH � ORDG� DQG� WKH � PDLQV� � $OZD\V� XVH � LQ� FRQMXQFWLRQ� ZLWK� DQ�

DGDSWHG� FLUFXLW� EUHDNHU� ZLWK� LVRODWLRQ� IHDWXUH� RU� D � VLPLODU� GHYLFH� LQ� RUGHU� WR � HQVXUH � D � UHOLDEOH� LVRODWLRQ� LQ� WKH� HYHQW� RI� PDOIXQFWLRQ� DQG� ZKHQ�
WKH � UHOD\� PXVW� EH � LVRODWHG� IURP� WKH � PDLQV� �PDLQWHQDQFH�� LI� QRW� XVHG� IRU� D � ORQJ� GXUDWLRQ� � � �� � 5DWHG� LPSXOVH � ZLWKVWDQG� YROWDJH � 8LPS� � � VHH � WKH �
FRQFHUQHG� SURGXFW� GDWD � VKHHW� �
$WWHQ WL RQ � � � /HV � UH O D L V � j � VHP L �FRQ GX FWHX UV� Q H � S URFX UHQ W� SDV � G 
 L VR O DWL RQ � JD O YDQ L TX H � HQ WUH � O H � UpVHDX � HW� O D � FK DUJH� � , O V � GR L YHQ W� rWUH � X WL O L VpV �
DVVRFL pV � j � X Q � G L VMRQ FWHX U � DYHF� S URS UL pWp � GH � VHFWL RQ Q HPHQ W� RX � V LP L O D L UH � � D IL Q � G 
 DVVX UHU � X Q � VHFWL RQ Q HPHQ W� IL DE O H � HQ � DPRQ W� GH � O D � O L J Q H � GDQ V �
O 
 K \SRWK qVH� G 
 X Q H� GpID L O O DQ FH� HW� SRX U � WRX V � O HV � FDV� R� � O H � UH O D L V � GR L W� rWUH � L VR O p � GX � UpVHDX � �PD L Q WHQ DQ FH� � � Q RQ � X WL O L VDWL RQ � VX U� X Q H� O RQ JX H �
GX UpH� � � � � � 7HQ VL RQ � DVV L JQ pH� GH � WHQ X H � DX [� FK RFV� p O HFWU L TX HV� 8 LPS � � � VH � UHSRUWHU � j � O D � IL FK H � WHFK Q L TX H � GX � S URGX L W� FRQ FHUQ p� �

6LFKHUKHLWVKLQZHLV� � +DOEOHLWHUUHODLV � VWHOOHQ � LP� $86 � =XVWDQG�� ]ZLVFKHQ� 1HW]� XQG� /DVW� � NHLQH� JDOYDQLVFKH� 7UHQQXQJ� KHU� � 'DKHU� LVW �
I�U� GHQ � 6HUYLFH�� E]Z� � 5HSDUDWXUIDOO � VWHWV � HLQH� $EVFKDOWYRUULFKWXQJ� �6 LFKHUXQJ�� +DXSWVFKDOWHU�� YRU]XVHKHQ� � ZHOFKH� GLH� VLFKHUH�
HOHNWULVFKH� �JDOYDQLVFKH�7UHQQXQJ� JHZlKUOHLVWHW � �

�
�
¾ � /RDG� FXUUHQW� � PDLQV� YROWDJH� DQG� W\SH� RI� ORDG� DUH� WKH� PDLQ� IDFWRUV� LQ� RUGHU� WR� PDNH� D � FKRLFH� RI� 665� � ,W� LV� QHFHVVDU\� WR � FKHFN� WKH �

DSSOLFDWLRQ� DQG� LQ� SDUWLFXODU� ZKHUH � KLJK� LQUXVK� FXUUHQWV� DW� VZLWFK� 21� � RU� RYHUYROWDJHV� DW� VZLWFK� 2))� FDQ� RFFXU� � 3OHDVH� UHIHU� WR � WKH �
VHOHFWLRQ� JXLGH� � 7KH� EHVW� RYHU� YROWDJH � SURWHFWLRQ� FDQ� EH � REWDLQHG� ZLWK� D � YDULVWRU� �029�� FRQQHFWHG� DFURVV� WKH� UHOD\� RXWSXW� WHUPLQDOV� � 1R �
VXLWDEOH� SURWHFWLRQ� GHYLFHV� FDQ� FUHDWH � GDQJHURXV� VLWXDWLRQV� �ILUH�� � 4XLWH � D � IHZ� UHOD\V� KDYH� D � EXLOW�LQ� YDULVWRU� DV� D � VWDQGDUG� �� VHH� GDWD�
VKHHWV��
/H � FRX UDQ W� GH � FK DUJH� � O D � WHQ V L RQ � UpVHDX � HW� O H � W\SH � GH� FK DUJH� GpWHUP L Q HQ W� O H � FK R L [� GX � UH O D L V � VWDWL TX H� � , O � HVW� Q pFHVVD L UH � GH� WHQ L U � FRPSWH� GH �
O ¶ DSS O L FDWL RQ � HQ � SDUWL FX O L HU � FH O O HV � S UpVHQ WDQ W� X Q � IRUW� FRX UDQ W� G ¶ DSSHO � j � O D � P L VH� VRX V� WHQ V L RQ � RX � HQ FRUH � GHV� VX UWHQ VL RQ V � j � O ¶ RX YHUWX UH � HW� VH�

UHSRUWHU � DX [� JX L GHV � GH � FK R L [� FHO GXF£ � � � /D � S URWHFWL RQ � HQ � WHQ V L RQ � L GpD O H � HVW� RE WHQ X H � j � O ¶ D L GH� GH � YDUL VWDQ FHV� PRQ WpHV� DX [� ERUQ HV � GH � O D �
VRUWL H � GX � UH O D L V � � � VHP L �FRQ GX FWHX U� � � 8 Q � PDX YD L V � FK R L [� Q ¶ DVVX UHUD � SDV� X Q H � ERQ Q H � S URWHFWL RQ � HW� SHX W� HQ WUDvQ HU � X Q H � V L WX DWL RQ � GDQ JHUHX VH� � 8 Q �
FHUWD L Q � Q RPEUH � GH � UH O D L V � L Q WqJ UHQ W� GpMj � FHWWH � S URWHFWL RQ � HQ � L Q WHUQ H � � � YR L U � IL FK H � WHFK Q L TX H � GX � S URGX L W� � � �

'HU� /DVWVWURP�� GLH� 1HW]VSDQQXQJ� XQG� GLH� /DVWDUW � VLQG� GLH� ZLFKWLJVWHQ � )DNWRUHQ � ]XU� % HVWLPPXQJ� GHV� JHHLJQHWHQ � +DOEOHLWHUUHODLV� � (V �
LVW � QRWZHQGLJ� � GLH� $QZHQGXQJ� DXI� P|JOLFKH� (LQVFKDOWVWR�VWU|PH� RGHU� 6SDQQXQJVVSLW]HQ � LP� $XVVFKDOWPRPHQW � ]X� SU�IHQ� � % LWWH� VHKHQ �
6 LH� KLHU]X� GLH� $XVZDKOWDEHOOH� � 'HU� HIIL]LHQWHVWH� hEHUVSDQQXQJVVFKXW]� E LHWHW � HLQ� 9DULVWRU� � DQJHVFKORVVHQ � SDUDOOHO � ]XP� $XVJDQJ� GHV�
5HODLV� � � 9LHOH� 5HODLV � KDEHQ � EHUHLWV � HLQHQ � 9DULVWRU� LQWHJULHUW � �VLHKH� 'DWHQEOlWWHU�� 'XUFK� QLFKW � � JHHLJQHWH� 6FKXW]HOHPHQWH� N|QQHQ�
JHIlKUOLFKH� 6 LWXDWLRQHQ� � ZLH� )HXHU� � HQWVWHKHQ� �
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¾ � 6KRUW�FLUFXLW� SURWHFWLRQ� � ,Q� FDVH� RI� VKRUW�FLUFXLW� RQ� WKH � ORDG� � WKH � 665� SURWHFWLRQ� PXVW� EH � PDGH� E\� IDVW� IXVHV� RU� IDVW� FLUFXLW� EUHDNHU�

DFFRUGLQJ� WKH � ,
�
W� YDOXH� JLYHQ� LQ� WKH� GDWD�VKHHW� � *HQHUDOO\� ZH� WDNH � WKH� ,

�
W � YDOXH� RI� WKH � IXVH �  � ò� ,

�
W � YDOXH� RI� WKH� 665� �

3URWHFWL RQ � FRX UW�FL UFX L W� � � GDQ V� O H � FDV � G ¶ X Q � U L VTX H� GH � FRX UW�FL UFX L W� VX U� O D � FK DUJH� � O D � S URWHFWL RQ � GX � UH O D L V � VWDWL TX H � GR L W� rWUH � ID L WH � SDU � IX V L E O HV�
X O WUD � UDS L GHV� RX � G L VMRQ FWHX UV� UDS L GHV � HQ � YpUL IL DQ W� O D � FRRUG L Q DWL RQ � DYHF� O ¶ ,

�
W� GRQ Q p � GDQ V� O D � IL FK H � WHFK Q L TX H � GX � S URGX L W� � *pQ pUD O HPHQ W� O H � FK RL [�

GX � IX VL E O H � HVW� ID L W� DYHF� ,
�
W� G X � IX VL E O H �  � ò� ,

�
W� G X � UH O D L V� �
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6 FKXW]� JHJHQ� .XU]VFKO�VVH� � 'DV� +DOEOHLWHUUHODLV � LVW � JHJHQ� .XUVFKO�VVH� GXUFK� JHHLJQHWH� 6 LFKHUXQJHQ� � XQWHU� % HDFKWXQJ� GHV�
*UHQ]ODVWLQWHJUDOHV � �,�W � :HUW � VLHKH� 'DWHQEODWW�� � ]X� VFK�W]HQ� � $OOJHPHLQ� � ,�W � GHU� 6LFKHUXQJ�  � ô � � ,�W � GHV � +DOEOHLWHUUHODLV � �

�
�

¾ � :LULQJ� � �� � &DE O kJH� � �� � � �
665� RXWSXWV� FDQ¶W� EH � FRQQHFWHG� LQ� SDUDOOHO� � �
665� LQSXWV� FDQ� EH � FRQQHFWHG� LQ� VHULHV� RU� LQ� SDUDOOHO�
/HV � VRUWL HV � GH � UH O D L V � VWDWL TX HV � Q H� SHX YHQ W� SDV � rWUH � FRQ Q HFWpHV � HQ � SDUD O O q O H � �
/HV � HQ WUpHV � GHV � � UH O D L V � VWDWL TX HV � SHX YHQ W� rWUH � FRQ Q HFWpHV � HQ � SDUD O O q O H � RX � HQ � VpUL H � �

665CV� N|QQHQ� DXVJDQJVVHLWLJ� QLFKW � SDUDOOHO � JHVFKDOWHW � ZHUGHQ� �
665C V� N|QQHQ� HLQJDQJVVHLWLJ� LQ� 6HULH� RGHU� 3DUDOOHO � JHVFKDOWHW � ZHUGHQ� -« « � �

�
� � � � � � � )RU� PRGHO� 62'� ZLWK� V\VWHP� GLDJQRVWLF� VHH � GDWD�VKHHW� �

3RX U � O H � FkE O DJH � GH� O D � VRUWL H � G L DJQ RVWL TX H� GX � PRGqO H � 62' � � � YR L U � O D � IL FK H � WHFK Q L TX H �
� 5HO D L V � P L W� L Q WHJ UL HUWHU � ) X Q NWL RQ V� EHUZDFK X Q J � � V L HK H � 'DWHQ E O DWW� �

� � - <����?,����p�EUV W2):����b�� jklAW2; �

�
¾ � )RU� WKH� RXWSXW� WHUPLQDOV� � WKH � ZLUH � FURVV� VHFWLRQV� PXVW� EH � DGDSWHG� WR � WKH� ORDG� FXUUHQW� DQG� WR � WKH � RYHU�FXUUHQW� SURWHFWLRQ� GHYLFH �

FKDUDFWHULVWLFV� � 7KH � UHOD\� UDWHG� YROWDJH � PXVW� EH � DGDSWHG� WR � WKH � PDLQV� UDWHG� YROWDJH� � 6HH � SURGXFW� GDWD�VKHHW� �
3RX U � O H � FL UFX L W� GH � VRUWL H � � O D � VHFWL RQ � GHV � FRQ GX FWHX UV � GR L W� rWUH � DGDSWpH � DX � FRX UDQ W� Q RP L Q D O � GH� O D � FK DUJH � HW� DX [� FDUDFWpUL VWL TX HV � GX � G L VSRVL WL I�
GH � S URWHFWL RQ � FRQ WUH � O HV � VX U� L Q WHQ VL WpV � � /H � FD O L E UH � HQ � WHQ V L RQ � GX � UHO D L V � GR L W� rWUH � DGDS Wp� j � FH O X L � G X � UpVHDX � p O HFWU L TX H� � 9R L U � O D � Q RWL FH � GX �
S URGX L W� �

'LH� ODVWVHLWLJHQ � $QVFKOX�GUlKWH� P�VVHQ � GHP� PD[� � /DVWVWURP� XQG� JJI� � GHU� hEHUVWURP� �� 6FKXW]HLQULFKWXQJ� DQJHSD�W � ZHUGHQ� �
� 'HU� % HWULHEVVSDQQXQJVEHUHLFK� � GHV � +DOEOHLWHUUHODLV � LVW � GHU� PD[� � 1HW]VSDQQXQJ� � DQ]XSDVVHQ� �

�

�
�
¾ � 7KH� 665� PXVW� EH � PRXQWHG� RQ� D � WKHUPDO� KHDWVLQN� � $� � �� FHQWLPHWUH � FOHDUDQFH � PXVW�

EH � DYDLODEOH� DOO� DURXQG� WKH � KHDWVLQN� � +HDWVLQN� FDQ� EH � KRW� � VR� SHUVRQQHO� DQG� ZLUHV�
PXVW� DYRLG� FRQWDFW� ZLWK� WKH � KHDWVLQN� � $� ILQH� OD\HU� RI� WKHUPDO� JUHDVH � RU� XVH � RI� D �
WKHUPDO� SDG� LPSURYHV� WKH � WKHUPDO� UHVLVWDQFH� EHWZHHQ� UHOD\� DQG� KHDWVLQN� � +LJK�
WHPSHUDWXUH � FDQ� GUDPDWLFDOO\� UHGXFH � WKH � OLIH � H[SHFWDQF\� � &KRLFH� RI� WKH � KHDWVLQN� LV�
WKHUHIRUH � FUXFLDO� IRU� WKH � UHOD\� �
'RL W� rWUH � X WL O L Vp � RE O L JDWR L UHPHQ W� PRQ Wp � VX U� G L VV L SDWHX U � WK HUP L TX H� S O DFp � HQ � SRVL WL RQ �
YHUWL FD O H � DIL Q � GH� IDFL O L WHU � O D � FL UFX O DWL RQ � GH � O 
 D L U� � ' L VWDQ FHV� P L Q LP XP � GDQ V � O 
 D L U � DX WRX U �
GX � G L VV L SDWHX U � � � � �PP � � � / 
 X WL O L VDWHX U � GR L W� YH L O O HU� j � S URWpJHU � O HV � PDWpUL DX [� VHQ VL E O HV� j �
O D � FK D O HX U � D L Q V L � T X H � O HV � SHUVRQ Q HV� FRQ WUH� WRX W� FRQ WDFW� DYHF� O H � G L VV L SDWHX U �
WK HUP L TX H� � 8 Q H � IL Q H� FRX FK H � GH� J UD L VVH � WK HUP L TX H � DSS O L TX pH � DX � FHQ WUH � GX �
G L VVL SDWHX U � WK HUP L TX H � RX � O ¶ X WL O L VDWL RQ � G ¶ X Q � © � WK HUPD O SDG � ª � UpGX L W� O D � UpVL VWDQ FH �
WK HUP L TX H � HQ WUH� O H � UH O D L V � HW� O H � G L VV L SDWHX U � WK HUP L TX H� � 8 Q H � VX UFK DX IIH � SHX W� UpGX L UH �
IRUWHPHQ W� O D � GX UpH � GH� YL H � GX � UH O D L V� � /H � FK R L [� GX � G L VV L SDWHX U� HVW� GRQ F� HVVHQ WL H O � �
'DV� +DOEOHLWHUUHODLV � PXVV� DXI� HLQHP� .�KON|USHU� PRQWLHUW� ZHUGHQ� GHU� LP� %HWULHE�
KHL�� ZHUGHQ� NDQQ� � 'HVKDOE� VROOWH � HLQ� IUHLHU� 5DXP� YRQ� ��� PP� �UXQG� XP� GHQ�
.�KON|USHU� � HLQJHKDOWHQ� XQG� GLH � %HU�KUXQJ� GXUFK� 3HUVRQDO� XQG�
KLW]HHPSILQGOLFKHQ� 0DWHULDOLHQ� �.DEHO� XQG� /HLWXQJHQ� � YHUKLQGHUW� ZHUGHQ� � (LQH� G�QQH� 6FKLFKW� :lUPHOHLWSDVWH� �RGHU� HLQH� :lUPHOHLWIROLH� �
YHUEHVVHUW� GHQ� WKHUPLVFKHQ� :LGHUVWDQG� ]ZLVFKHQ� 5HODLV� XQG� .�KON|USHU� � +RKH� 7HPSHUDWXUHQ� N|QQHQ� GLH � /HEHQVGDXHU� GHV � 5HODLV �
EHWUlFKWOLFK� UHGX]LHUHQ�� ZHVKDOE� GLH � $XVZDKO� HLQHV� JHHLJQHWHQ� .�KON|USHUV � HQWVFKHLGHQG� LVW� �
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�
¾ � (0&� � � 665V� DUH � FRPSOH[� GHYLFHV� ZKLFK� PXVW� EH� LQWHUFRQQHFWHG� ZLWK� RWKHU� HTXLSPHQW� �ORDGV� � FDEOHV� � HWF� �� WR� IRUP� D � V\VWHP� � %HFDXVH � WKH �

RWKHU� HTXLSPHQW� RU� WKH� LQWHUFRQQHFWLRQV� PD\� QRW� EH � XQGHU� WKH� FRQWURO� RI� FHOGXF� � LW� VKDOO� EH� WKH� UHVSRQVLELOLW\� RI� WKH� V\VWHP� LQWHJUDWRU� WR �
HQVXUH � WKDW� V\VWHPV� FRQWDLQLQJ� 665V� FRPSO\� ZLWK� WKH� UHTXLUHPHQWV� RI� DQ\� UXOHV� DQG� UHJXODWLRQV� DSSOLFDEOH � DW� WKH� V\VWHP� OHYHO� �

� /HV � UH O D L V � VWDWL TX HV� VRQ W� GHV� G L VSRVWL IV � FRPS O H[HV � TX L � GR L YHQ W� rWUH � L Q WHUFRQ Q HFWpV� DYHF� G ¶ DX WUHV � PDWpUL H O V � � � FK DUJHV� � FDE O HV � � HWF� � � SRX U �
IRUPHU � X Q � V\VWqPH� � ( WDQ W� GRQ Q p � TX H � O HV � DX WUHV � PDWpUL H O V � RX � O HV � L Q WHUFRQ Q H[L RQ V � Q H � VRQ W� SDV � GH � O D � UHVSRQ VDE L O L Wp � GH � FH O GX F� � L O � HVW� GH � O D �
UHVSRQ VDE L O L Wp � GX � UpD O L VDWHX U � GX � V\VWqPH� GH � V ¶ DVVX UHU � TX H� O HV � V\VWqPHV� FRQ WHQ DQ W� GHV� UH O D L V � VWDWL TX HV � VDWL VIRQ W� DX [� S UHVFUL S WL RQ V � GH �
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