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%FOUBM�5PVSJTN�
WUDYHO�WR�D�IRUHLJQ�FRXQWU\ �IRU
GHQWDO�WUHDWPHQW��HVSHFLDOO\
EHFDXVH�LW�LV�OHVV�H[ SHQVLYH
WKDQ�LQ�\ RXU�RZQ�FRXQWU\

' HQWDO� WRXULVP�� DOVR� NQRZQ� DV� GHQWDO� WUDYHO�
UHIHUV� WR� WKH� SUDFWLFH� RI� LQGLYLGXDOV� WUDYHOLQJ� WR
DQRWKHU� FRXQWU\ � WR� UHFHLYH� GHQWDO� FDUH�� 7KLV
JURZLQJ� WUHQG� LV� GULYHQ� E\ � WKH� SURPLVH� RI
DIIRUGDEOH�WUHDWPHQWV��KLJK� TXDOLW\ �VHUYLFHV��DQG
WKH�RSSRUWXQLW\ �WR�H[ SORUH�QHZ�GHVWLQDWLRQV�ZKLOH
XQGHUJRLQJ� GHQWDO� SURFHGXUHV�� +RZHYHU�� GHQWDO
WRXULVP� DOVR� SUHVHQWV� FKDOOHQJHV�� LQFOXGLQJ� WKH
ULVNV�EHORZ� VWDQGDUG�FDUH�DQG�LWV�FRPSOLFDWLRQV�

' JHVSF����#FGPSF�BOE�BGUFS�EFOUBM�JNQMBOU�USFBUNFOU�	7 ,
4NJMF�4UVEJP
�� � � � 
�

' HQWDO� WRXULVP� RIIHUV� VHYHUDO� EHQHILWV� WKDW� PDNH
LW� DQ� DWWUDFWLYH� RSWLRQ� IRU� PDQ\ � SDWLHQWV�� 7KH
PRVW� REYLRXV� DGYDQWDJH� LV� WKH� SRWHQWLDO� IRU
VLJQLILFDQW� FRVW� VDYLQJV�� ) RU� H[ DPSOH�� LQ� SODFHV
OLNH� 0 H[ LFR�� 7KDLODQG�� DQG� +XQJDU\ �� GHQWDO
WUHDWPHQWV� FDQ� EH� PXFK� PRUH� DIIRUGDEOH�
VRPHWLPHV�DOORZLQJ�SDWLHQWV�WR�XQGHUJR�PXOWLSOH
SURFHGXUHV� ZKLOH� VDYLQJ� PRQH\ � FRPSDUHG� WR
GRPHVWLF�WUHDWPHQW�FRVWV��0 HGLFDO�7UDYHO�0 DUNHW�
� � � ���� $GGLWLRQDOO\ �� WKH� TXDOLW\ � RI� GHQWDO� FDUH� LQ
VRPH�FRXQWULHV�PHHWV�RU�H[ FHHGV�LQWHUQDWLRQDO

� ) &�� 58 7) �� &) *1 %
� &1 7" /�� 28 5*60
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WRXULVP� DOVR� DSSHDOV� WR� WKRVH� VHHNLQJ� WR� DYRLG
ORQJ� ZDLWLQJ� WLPHV� LQ� FRXQWULHV� ZKHUH� WKHUH� LV
KLJK�GHPDQG�IRU�GHQWDO�VHUYLFHV�

3FBTPOT�GPS�%FOUBM�5PVSJTN

6HYHUDO� IDFWRUV� FRQWULEXWH� WR� WKH� JURZLQJ
SRSXODULW\ �RI�GHQWDO�WRXULVP��ZLWK�FRVW�EHLQJ�RQH
RI� WKH� PRVW� VLJQLILFDQW� GULYHUV�� ,Q� FRXQWULHV� OLNH
WKH� 8QLWHG� . LQJGRP� DQG� WKH� 8QLWHG� 6WDWHV�
GHQWDO� SURFHGXUHV� FDQ� EH� H[ WUHPHO\ � H[ SHQVLYH�
$V�D�UHVXOW��PDQ\ �LQGLYLGXDOV�WU\ �WR�ILQG�DIIRUGDEOH
DOWHUQDWLYHV� LQ� FRXQWULHV� ZKHUH� GHQWDO� FDUH� LV
FRQVLGHUDEO\ � FKHDSHU�� ) RU� H[ DPSOH�� D� GHQWDO
LPSODQW� LQ� WKH� 8. � PD\ � FRVW� XSZDUGV� RI� e� �� � � �
ZKLOH� WKH� VDPH� SURFHGXUH� LQ� FRXQWULHV� OLNH
0 H[ LFR� RU� +XQJDU\ � FDQ� EH� DV� PXFK� DV� � � �
FKHDSHU�� HYHQ� ZKHQ� LQFOXGLQJ� LQ� WUDYHO� DQG
DFFRPPRGDWLRQ� FRVWV� �0 HGLFDO� 7UDYHO� 0 DUNHW�
� � � ���

$SDUW� IURP� FRVW� VDYLQJV�� DQRWKHU� NH\ � UHDVRQ� IRU
GHQWDO�WRXULVP�LV�DFFHVV�WR�DGYDQFHG�WUHDWPHQWV�
0 DQ\ �GHQWDO�FOLQLFV�LQ�SRSXODU�GHVWLQDWLRQV�RIIHU
VWDWH� RI� WKH� DUW� SURFHGXUHV� WKDW� PLJKW� QRW� EH
UHDGLO\ � DYDLODEOH� RU� DIIRUGDEOH� LQ� WKH� SDWLHQW›V
KRPH� FRXQWU\ �� ) RU� H[ DPSOH�� FHUWDLQ� W\ SHV� RI
FRVPHWLF� GHQWDO� WUHDWPHQWV�� VXFK� DV� IXOO� VPLOH
PDNHRYHUV� RU� GHQWDO� LPSODQWV�� DUH� RIIHUHG� LQ
VRPH�FRXQWULHV�DW�D�IUDFWLRQ�RI�WKH�FRVW�IRXQG�LQ
WKH�8. ��&ROJDWH��� � � � ���) XUWKHUPRUH��GHQWDO

1PTJUJWFT�PG�%FOUBM�5PVSJTN

*NQMBOU�
WR�SXW�DQ�RUJDQ��JURXS�RI
FHOOV��RU�GHYLFH�LQWR�WKH�ERG\
LQ�D�PHGLFDO�RSHUDWLRQ



' HVSLWH�WKH�PDQ\ �EHQHILWV��GHQWDO�WRXULVP�FRPHV
ZLWK� VRPH� ULVNV� DQG� FKDOOHQJHV�� 2 QH� PDMRU
FRQFHUQ� LV� WKH� ODFN� RI� TXDOLW\ � DVVXUDQFH�� : KLOH
PDQ\ � GHQWDO� FOLQLFV� DEURDG� RIIHU� H[ FHOOHQW� FDUH�
QRW� DOO� FOLQLFV� PDLQWDLQ� WKH� VDPH� VWDQGDUGV� DV
WKRVH�IRXQG�LQ�WKH�8. �RU�RWKHU�: HVWHUQ�FRXQWULHV�
6RPH� FOLQLFV� PD\ � XVH� VXEVWDQGDUG� PDWHULDOV� RU
RXWGDWHG� WHFKQLTXHV�� ZKLFK� FDQ� OHDG� WR
FRPSOLFDWLRQV� DQG� DGGLWLRQDO� FRVWV� �0 HGLFDO
7UDYHO�0 DUNHW��� � � ���

$�QRWDEOH�H[ DPSOH�RI�ZKHUH�GHQWDO�WRXULVP�ZHQW
ZURQJ� LQYROYHV� D� %ULWLVK� ZRPDQ� ZKR� VRXJKW
GHQWDO�FDUH�LQ�7XUNH\ ��6KH�XQGHUZHQW�D�VHULHV�RI
FRVPHWLF� GHQWDO� WUHDWPHQWV�� LQFOXGLQJ� YHQHHUV�
EXW� H[ SHULHQFHG� VHYHUH� FRPSOLFDWLRQV� GXH� WR
SRRU� TXDOLW\ � PDWHULDOV� XVHG� E\ � WKH� FOLQLF�� 7KH
ZRPDQ� ZDV� OHIW� ZLWK� RQJRLQJ� GHQWDO� SUREOHPV
DQG�KDG�WR�VSHQG�WKRXVDQGV�PRUH�WR�FRUUHFW�WKH
ZRUN�RQFH�VKH�UHWXUQHG�KRPH� �7KDQWDNLW�� � � � � ��
7KLV� FDVH� KLJKOLJKWV� WKH� ULVNV� DVVRFLDWHG� ZLWK
GHQWDO� WRXULVP�� SDUWLFXODUO\ � ZKHQ� FOLQLFV� GR� QRW
PHHW�LQWHUQDWLRQDO�VWDQGDUGV�

$QRWKHU�GUDZEDFN�LV�WKH�OLPLWHG�OHJDO�UHFRXUVH�LI
VRPHWKLQJ� JRHV� ZURQJ�� ,I� D� GHQWDO� WRXULVW
H[ SHULHQFHV�FRPSOLFDWLRQV�DIWHU�UHWXUQLQJ�WR�WKHLU

/ FHBUJWFT�PG�%FOUBM�5PVSJTN

VWDQGDUGV�� ZLWK� PDQ\ � FOLQLFV� HPSOR\ LQJ� KLJKO\
WUDLQHG� SURIHVVLRQDOV� DQG� XVLQJ� PRGHUQ
HTXLSPHQW��&ROJDWH��� � � � ��

$QRWKHU� SRVLWLYH� DVSHFW� RI� GHQWDO� WRXULVP� LV� WKH
RSSRUWXQLW\ � WR� FRPELQH� PHGLFDO� WUHDWPHQW� ZLWK
OHLVXUH��0 DQ\ �GHQWDO�WRXULVWV�HQMR\ �H[ SORULQJ�QHZ
GHVWLQDWLRQV�ZKLOH�UHFHLYLQJ�FDUH��WXUQLQJ�WKHLU�WULS
LQWR� D� PLQL� YDFDWLRQ�� ) RU� H[ DPSOH�� &RVWD� 5LFD� LV
NQRZQ� IRU� LWV� EHDXWLIXO� QDWXUDO� ODQGVFDSHV� DQG
DIIRUGDEOH� GHQWDO� VHUYLFHV�� ZKLFK� PDNHV� LW� D
SRSXODU� FKRLFH� IRU� GHQWDO� WRXULVWV� �: LNLSHGLD�
� � � � ���,Q�VRPH�FDVHV��GHQWDO�WRXULVWV�FDQ�UHFHLYH
KLJK� TXDOLW\ � WUHDWPHQW� DQG� UHFXSHUDWH� LQ� D
UHOD[ LQJ� HQYLURQPHQW�� HQKDQFLQJ� WKHLU� RYHUDOO
H[ SHULHQFH�

, FZ�8 PSET�

KRPH� FRXQWU\ �� WKH\ � PD\ � VWUXJJOH� WR� KROG� WKH
IRUHLJQ� FOLQLF� DFFRXQWDEOH�� ' LIIHUHQW� FRXQWULHV
KDYH� GLIIHUHQW� ODZV� UHJDUGLQJ� PDOSUDFWLFH�� DQG
SDWLHQWV� PD\ � QRW� EH� DEOH� WR� SXUVXH� OHJDO� DFWLRQ
DV� WKH\ � ZRXOG� LQ� WKHLU� KRPH� FRXQWU\ � �0 HGLFDO
7UDYHO�0 DUNHW��� � � ���

$GGLWLRQDOO\ �� SRVW� RSHUDWLYH� FDUH� FDQ� EH
FKDOOHQJLQJ�� $IWHU� PDMRU� GHQWDO� SURFHGXUHV� OLNH
LPSODQWV� RU� IXOO� VPLOH� PDNHRYHUV�� SDWLHQWV� RIWHQ
QHHG� IROORZ� XS� DSSRLQWPHQWV� WR� PRQLWRU� WKHLU
UHFRYHU\ �� ) RU�GHQWDO�WRXULVWV��DUUDQJLQJ� IROORZ� XS
FDUH�RQFH�WKH\ �UHWXUQ�KRPH�FDQ�EH�GLIILFXOW��DQG
FRPSOLFDWLRQV� PD\ � DULVH� LI� LVVXHV� DUH� QRW
GHWHFWHG�DQG�WUHDWHG�SURPSWO\ �

2 VBMJUZ�" TTVSBODF�
WKH�WKLQJV�D�FRPSDQ\ �GRHV�WR�PDNH�VXUH�WKDW�LWV
SURGXFWV�DQG�VHUYLFHV�DUH�DV�JRRG�DV�WKH\ �VKRXOG
EH

1PQVMBS�%FOUBM�5PVSJTN�%FTUJOBUJPOT

6HYHUDO� FRXQWULHV� KDYH� EHFRPH� ZHOO� NQRZQ
GHVWLQDWLRQV� IRU� GHQWDO� WRXULVP� GXH� WR� WKHLU
DIIRUGDEOH� WUHDWPHQWV� DQG� KLJK� VWDQGDUGV� RI
FDUH��0 H[ LFR�LV�RQH�RI�WKH�PRVW�SRSXODU�FRXQWULHV
IRU�GHQWDO�WRXULVWV��SDUWLFXODUO\ �IRU�WKRVH�IURP�WKH
8QLWHG� 6WDWHV�� 7KH� SUR[ LPLW\ � WR� WKH� 86� PDNHV
0 H[ LFR� DQ� DWWUDFWLYH� RSWLRQ�� ZLWK� FLWLHV� OLNH� /RV
$OJRGRQHV�� RIWHQ� UHIHUUHG� WR� DV� �0 RODU� &LW\ ��
RIIHULQJ� KXQGUHGV� RI� GHQWDO� FOLQLFV� FDWHULQJ� WR
LQWHUQDWLRQDO� SDWLHQWV� �0 HGLFDO� 7UDYHO� 0 DUNHW�
� � � ���

+XQJDU\ � LV� DQRWKHU� OHDGLQJ� GHVWLQDWLRQ�
SDUWLFXODUO\ � IRU� ( XURSHDQ� GHQWDO� WRXULVWV�
%XGDSHVW� LV� KRPH� WR� PDQ\ � GHQWDO� FOLQLFV� WKDW
RIIHU� KLJK� TXDOLW\ � VHUYLFHV� DW� PXFK� ORZHU� SULFHV
WKDQ� WKRVH� LQ� WKH� 8. � RU� : HVWHUQ� ( XURSH� �$* ' �
� � � � ���7KH�FRXQWU\ ›V�UHSXWDWLRQ�IRU�H[ FHOOHQFH�LQ
GHQWDO�FDUH�KDV�PDGH�LW�D�JR� WR�FKRLFH�IRU

�_���7�+�(���7�5�8�7�+���%�(�+�,�1�' ���' �(�1�7�$�/���7�2�8�5�,�6�0
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�/�(�1�7���(�' �,�7�,�2�1���_���� �� �� �� �3�$�*�(����



LQGLYLGXDOV� VHHNLQJ� FRVPHWLF� DQG� UHVWRUDWLYH
WUHDWPHQWV�

7KDLODQG� LV� UHQRZQHG� IRU� LWV� FRPELQDWLRQ� RI
DIIRUGDEOH� GHQWDO� VHUYLFHV� DQG� DSSHDOLQJ� WRXULVW
GHVWLQDWLRQV��&LWLHV�OLNH�%DQJNRN�DQG�&KLDQJ�0 DL
DUH�ZHOO� HTXLSSHG�ZLWK�PRGHUQ�GHQWDO�FOLQLFV�WKDW
FDWHU� WR� LQWHUQDWLRQDO� SDWLHQWV�� RIIHULQJ� D� ZLGH
UDQJH� RI� WUHDWPHQWV�� LQFOXGLQJ� LPSODQWV� DQG
YHQHHUV� �7KDQWDNLW�� � � � � ��� 7KDLODQG›V� WRXULVP
LQGXVWU\ �� DORQJVLGH� LWV� FRPSHWLWLYH� GHQWDO� FDUH
SULFHV�� PDNHV� LW� D� SRSXODU� GHVWLQDWLRQ� IRU� GHQWDO
WRXULVWV�IURP�DURXQG�WKH�ZRUOG�

&RVWD� 5LFD� DOVR� DWWUDFWV� D� VLJQLILFDQW� QXPEHU� RI
GHQWDO� WRXULVWV�� SDUWLFXODUO\ � IURP� WKH� 8QLWHG
6WDWHV�� . QRZQ� IRU� LWV� QDWXUDO� EHDXW\ � DQG
DIIRUGDEOH� KHDOWKFDUH� V\ VWHP�� &RVWD� 5LFD� RIIHUV
KLJK� TXDOLW\ �GHQWDO�FDUH�DW�D�IUDFWLRQ�RI�WKH�FRVW
IRXQG�LQ�1RUWK�$PHULFD��: LNLSHGLD��� � � � ��

,Q� FRQFOXVLRQ�� GHQWDO� WRXULVP� RIIHUV� QXPHURXV
EHQHILWV�� LQFOXGLQJ� VXEVWDQWLDO� FRVW� VDYLQJV�
DFFHVV�WR�KLJK� TXDOLW\ �FDUH��DQG�WKH�RSSRUWXQLW\
WR� H[ SORUH� QHZ� GHVWLQDWLRQV�� +RZHYHU�� LW� DOVR
SUHVHQWV� FHUWDLQ� ULVNV�� VXFK� DV� WKH� SRWHQWLDO� IRU
VXEVWDQGDUG�FDUH��FRPSOLFDWLRQV��DQG�GLIILFXOWLHV
ZLWK� IROORZ� XS� WUHDWPHQW�� %\ � FDUHIXOO\
UHVHDUFKLQJ� FOLQLFV�� VHHNLQJ� DGYLFH� IURP� ORFDO
SURIHVVLRQDOV�� DQG� SODQQLQJ� IRU� SRVW� RSHUDWLYH
FDUH�� SDWLHQWV� FDQ� PLQLPLVH� ULVNV� DQG� HQMR\ � D
SRVLWLYH� GHQWDO� WRXULVP� H[ SHULHQFH�� 8OWLPDWHO\ �
GHQWDO� WRXULVP� FDQ� EH� D� YLDEOH� RSWLRQ� IRU� WKRVH
VHHNLQJ� DIIRUGDEOH� DQG� KLJK� TXDOLW\ � GHQWDO
WUHDWPHQWV� DEURDG�� EXW� LW� UHTXLUHV� FDUHIXO
FRQVLGHUDWLRQ�DQG�SUHSDUDWLRQ�

6HFRQG�� SDWLHQWV� VKRXOG� SODQ� IRU� SRVW� RSHUDWLYH
FDUH��7KLV�PHDQV�HQVXULQJ�WKDW�WKH\ �KDYH�DFFHVV
WR�D�ORFDO�GHQWLVW�ZKR�FDQ�PRQLWRU�WKHLU�UHFRYHU\
RU� RIIHU� DGYLFH� VKRXOG� DQ\ � LVVXHV� DULVH� �0 HGLFDO
7UDYHO� 0 DUNHW�� � � � ���� ) LQDOO\ �� SDWLHQWV� VKRXOG
EHZDUH� RI� XQXVXDOO\ � ORZ� SULFHV�� : KLOH� GHQWDO
WRXULVP� LV� RIWHQ� FKHDSHU�� H[ WUHPHO\ � ORZ� SULFHV
PD\ � LQGLFDWH� VXESDU� FDUH� RU� WKH� XVH� RI� LQIHULRU
PDWHULDOV�

$ PODMVTJPO

' JHVSF�� ��$ PTUB�3JDB�	5I F�&YQMPSFS³T�QBTTBHF
�� � � � 
�

: KLOH�GHQWDO�WRXULVP�FDQ�EH�D�FRVW� HIIHFWLYH�DQG
UHZDUGLQJ� H[ SHULHQFH�� LW›V� LPSRUWDQW� IRU� SDWLHQWV
WR�WDNH�FHUWDLQ�SUHFDXWLRQV�WR�HQVXUH�WKHLU�VDIHW\ �
) LUVW�� SDWLHQWV� VKRXOG� WKRURXJKO\ � UHVHDUFK� GHQWDO
FOLQLFV�EHIRUH�PDNLQJ�D�GHFLVLRQ�� ,W›V�HVVHQWLDO�WR
FKHFN� WKH� FOLQLF›V� FUHGHQWLDOV�� UHDG� SDWLHQW
UHYLHZV��DQG�YHULI\ �WKDW�WKH�FOLQLF�LV�DFFUHGLWHG�E\
LQWHUQDWLRQDO� GHQWDO� DVVRFLDWLRQV� �7KDQWDNLW�
� � � � ��� $� UHFRPPHQGDWLRQ� IURP� D� WUXVWHG� ORFDO
GHQWLVW� FDQ� DOVR� EH� KHOSIXO� LQ� LGHQWLI\ LQJ
UHSXWDEOH�FOLQLFV�DEURDG�

5JQT�GPS�B�4BGF�%FOUBM�5PVSJTN
&YQFSJFODF

#JCMJPHSBQI Z�

$* ' ��� � � � ���: RUWK�WKH�WULS��$�ORRN�DW
GHQWDO�WRXULVP��$YDLODEOH�DW�
KWWSV�� � ZZZ�DJG�RUJ� FRQVWLWXHQW� QHZV�
� � � � � � �� � � � ZRUWK� WKH� WULS� D� ORRN� DW�
GHQWDO� WRXULVP�>$FFHVVHG�� �0 DU��� � � � @�

&ROJDWH��� � � � ���: KDW�LV�GHQWDO�WRXULVP"
$YDLODEOH�DW�
KWWSV�� � ZZZ�FROJDWH�FRP� HQ� XV� RUDO�
KHDOWK� WKUHDWV� WR� GHQWDO� KHDOWK� ZKDW� LV�
GHQWDO� WRXULVP�>$FFHVVHG�� �0 DU��� � � � @�
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0 HGLFDO�7UDYHO�0 DUNHW��� � � ����7RS�GHQWDO
WRXULVP�GHVWLQDWLRQV�ZRUOGZLGH��>RQOLQH@
$YDLODEOH�DW�
KWWSV�� � PHGLFDOWUDYHOPDUNHW�FRP� QHZV�
WRS� GHQWDO� WRXULVP� GHVWLQDWLRQV�
ZRUOGZLGH�>$FFHVVHG�� �0 DU��� � � � @�

7KH�( [ SORUHU›V�3DVVDJH��� � � � ���7KH
XOWLPDWH�WUDYHO�JXLGH�RQ�&RVWD�5LFD�LQ
� � � � ��>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � H[ SORUHUVSDVVDJH�FRP� FKURQLFOH
V� FRVWD� ULFD� WUDYHO� �>$FFHVVHG�� � �0 DU�
� � � � @�

7KDQWDNLW��� � � � ���: KLFK�FRXQWULHV�DUH
WKH�EHVW�IRU�GHQWDO�WRXULVP" �>RQOLQH@
$YDLODEOH�DW�
KWWSV�� � ZZZ�WKDQWDNLW�FRP� ZKLFK�
FRXQWULHV� DUH� WKH� EHVW� IRU� GHQWDO�
WRXULVP�>$FFHVVHG�� �0 DU��� � � � @�

9. �6PLOH�6WXGLR��� � � � ���: K\ �LV�GHQWDO
WRXULVP�LQ�$QWDO\ D�VR�SRSXODU" �>RQOLQH@
$YDLODEOH�DW�
KWWSV�� � ZZZ�YNVPLOHVWXGLR�FRP� EORJ� GH
QWDO� WRXULVP� DQWDO\ D� �>$FFHVVHG��� �
0 DU��� � � � @�

: LNLSHGLD��� � � � ���7RXULVP�LQ�&RVWD�5LFD�
>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � HQ�ZLNLSHGLD�RUJ� ZLNL� 7RXULVPBL
QB&RVWDB5LFD�>$FFHVVHG�� �0 DU��� � � � @�
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�, �F�Z���8 �P�S�E�T��

�3�K�R�E�L�D�V���D�U�H���H�[�W�U�H�P�H���D�Q�G���L�U�U�D�W�L�R�Q�D�O���I�H�D�U�V���R�I���D
�S�H�U�V�R�Q���S�H�R�S�O�H�����S�O�D�F�H�����R�E�M�H�F�W�����I�H�H�O�L�Q�J���R�U���D�Q�L�P�D�O��
�7�K�H�\�� �D�U�H�� �G�L�I�I�H�U�H�Q�W�� �W�R�� �Q�R�U�P�D�O�� �I�H�D�U�V���� �7�K�H�� �1�+�6
�,�Q�I�R�U�P�� ���Q���G������ �V�D�\�� �W�K�D�W�� �D�� �I�H�D�U�� �R�Q�O�\�� �E�H�F�R�P�H�V�� �D
�S�K�R�E�L�D���Z�K�H�Q���V�R�P�H�R�Q�H���R�U�J�D�Q�L�V�H�V���W�K�H�L�U���O�L�I�H���D�U�R�X�Q�G
�D�Y�R�L�G�L�Q�J���W�K�H���W�K�L�Q�J���W�K�D�W���W�U�L�J�J�H�U�V���W�K�H���S�K�R�E�L�D�����7�K�H
�1�+�6�����Q���G�������V�D�\�V���S�K�R�E�L�D�V���D�U�H���D�O�V�R���D���W�\�S�H���R�I���D�Q�[�L�H�W�\
�G�L�V�R�U�G�H�U�����+�D�U�Y�D�U�G���+�H�D�O�W�K������ ���� �� �����V�X�J�J�H�V�W�V���W�K�D�W���L�Q
�F�K�L�O�G�U�H�Q���� �S�K�R�E�L�D�V�� �F�D�Q�� �E�H�� �V�K�R�U�W���W�H�U�P�� �S�U�R�E�O�H�P�V
�O�D�V�W�L�Q�J���D�U�R�X�Q�G���D���P�R�Q�W�K�����E�X�W���L�Q���D�G�X�O�W�V���������� ���R�I
�S�K�R�E�L�D�V���E�H�F�R�P�H���F�K�U�R�Q�L�F���F�R�Q�G�L�W�L�R�Q�V���D�Q�G���G�R���Q�R�W
�J�R���D�Z�D�\���Z�L�W�K�R�X�W���S�U�R�S�H�U���W�U�H�D�W�P�H�Q�W����

�8 �I�B�U���J�T���B���1�I�P�C�J�B� 

�$�F�F�R�U�G�L�Q�J���W�R���W�K�H���1�+�6�����Q���G���������S�K�R�E�L�D�V���F�D�Q���G�H�Y�H�O�R�S
�I�U�R�P�� �D�� �W�U�D�X�P�D�W�L�F���� �Q�H�J�D�W�L�Y�H�� �F�K�L�O�G�K�R�R�G
�H�[�S�H�U�L�H�Q�F�H�����0�L�Q�G������ ���� �������V�D�\�V���W�K�D�W���S�K�R�E�L�D�V���F�D�Q���E�H
�O�H�D�U�Q�H�G�������I�R�U���H�[�D�P�S�O�H�����L�I���V�R�P�H�R�Q�H�
�V���S�D�U�H�Q�W�V���D�U�H
�Y�H�U�\���D�Q�[�L�R�X�V�����W�K�H�Q���W�K�H�L�U���F�K�L�O�G���P�L�J�K�W���G�H�Y�H�O�R�S���D
�S�K�R�E�L�D������ �7�K�H�\�� �D�O�V�R�� �V�D�\�� �W�K�D�W�� �V�R�P�H�R�Q�H�
�V�� �J�H�Q�H�V
�F�R�X�O�G���S�R�W�H�Q�W�L�D�O�O�\���P�D�N�H���W�K�H�P���P�R�U�H���Y�X�O�Q�H�U�D�E�O�H���W�R
�G�H�Y�H�O�R�S�L�Q�J���D���S�K�R�E�L�D����

�&�O�L�Q�L�F������ ���� �������V�D�\���W�K�D�W���D�Q�[�L�H�W�\���W�U�L�J�J�H�U���W�K�H���E�R�G�\�
�V
�$�1�6���� �Z�K�L�F�K�� �L�Q�F�U�H�D�V�H�V�� �K�H�D�U�W�� �U�D�W�H�������� �$�Q�R�W�K�H�U
�V�\�P�S�W�R�P���L�V���S�H�U�V�S�L�U�D�W�L�R�Q�����7�K�H���$�X�U�R�U�D���+�H�D�O�W�K�F�D�U�H
�V�D�\�� �\�R�X�U�� �E�R�G�\�� �G�R�H�V�� �W�K�L�V�� �E�H�F�D�X�V�H�� �Z�K�H�Q�� �\�R�X
�E�H�F�R�P�H���H�[�F�L�W�H�G���R�U���V�F�D�U�H�G�����\�R�X�U���E�R�G�\���U�H�O�H�D�V�H�V
�K�R�U�P�R�Q�H�V�� �O�L�Q�N�L�Q�J�� �W�R�� �V�W�U�H�V�V�� �O�L�N�H�� �D�G�U�H�Q�D�O�L�Q�H�� �D�Q�G
�F�R�U�W�L�V�R�O���� �Z�K�L�F�K�� �P�D�N�H�� �S�H�R�S�O�H�� �V�Z�H�D�W���� �+�D�U�Y�D�U�G
�+�H�D�O�W�K������ ���� �� �����V�D�\�V���W�K�D�W���D���S�H�U�V�R�Q���Z�L�W�K���D���S�K�R�E�L�D
�Z�L�O�O���K�D�Y�H���I�H�H�O�L�Q�J�V���W�K�D�W���D�U�H���L�U�U�D�W�L�R�Q�D�O���D�Q�G���R�X�W���R�I
�S�U�R�S�R�U�W�L�R�Q�� �W�R�� �W�K�H�� �D�F�W�X�D�O�� �W�K�U�H�D�W���� �)�R�U�� �H�[�D�P�S�O�H��
�L�P�D�J�L�Q�H���\�R�X���D�U�H���R�Q���K�R�O�L�G�D�\�����D�Q�G���\�R�X���G�H�F�L�G�H���W�R���J�R
�G�L�Y�L�Q�J�����<�R�X���D�U�H���V�Z�L�P�P�L�Q�J���D�U�R�X�Q�G�����D�Q�G���V�X�G�G�H�Q�O�\
�\�R�X���F�D�Q���V�H�H���D�Q���H�Q�R�U�P�R�X�V���V�K�D�U�N�����0�R�V�W���S�H�R�S�O�H
�Z�R�X�O�G���E�H���V�F�D�U�H�G���L�Q���W�K�L�V���V�L�W�X�D�W�L�R�Q�����E�X�W���D���S�H�U�V�R�Q
�Z�L�W�K�� �J�D�O�H�R�S�K�R�E�L�D�� ���W�K�H�� �I�H�D�U�� �R�I�� �V�K�D�U�N�V�� �L�Q�� �W�K�H
�R�F�H�D�Q�����P�D�\���D�Y�R�L�G���V�Z�L�P�P�L�Q�J���L�Q���W�K�H���V�H�D���H�Q�W�L�U�H�O�\����

�0�L�Q�G������ ���� �������V�D�\�V���W�K�D�W���S�H�R�S�O�H���F�D�Q���I�H�H�O���Q�D�X�V�H�R�X�V
�Z�K�H�Q�� �D�U�R�X�Q�G�� �W�K�H�L�U�� �S�K�R�E�L�D���� �D�Q�G�� �D�F�F�R�U�G�L�Q�J�� �W�R
�+�R�X�V�W�R�Q���0�H�W�K�R�G�L�V�W������ ���� ���������W�K�L�V���K�D�S�S�H�Q�V���E�H�F�D�X�V�H
�R�X�W�V�L�G�H���R�I���\�R�X�U���E�U�D�L�Q�����\�R�X�U���J�X�W���K�R�O�G�V���W�K�H���V�H�F�R�Q�G
�O�D�U�J�H�V�W�� �Q�X�P�E�H�U�� �R�I�� �Q�H�U�Y�H�V�� �L�Q�� �\�R�X�U�� �E�R�G�\���� �7�K�H
�K�R�U�P�R�Q�H�V���D�Q�G���F�K�H�P�L�F�D�O�V���U�H�O�H�D�V�H�G���Z�K�H�Q���V�R�P�H�R�Q�H
�L�V���D�Q�[�L�R�X�V���F�D�Q���F�D�X�V�H���J�X�W���U�H�O�D�W�H�G���S�U�R�E�O�H�P�V���V�X�F�K
�D�V���Q�D�X�V�H�D�����V�W�R�P�D�F�K���F�U�D�P�S�V�����O�R�V�V���R�I���D�S�S�H�W�L�W�H���D�Q�G
�L�Q�G�L�J�H�V�W�L�R�Q������
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�8 �I�Z���E�P���X�F���I�B�W�F���1�I�P�C�J�B�T� 

�4�Z�N�Q�U�P�N�T

�7�K�H���1�+�6���F�O�D�L�P���W�K�D�W���Z�K�H�Q���I�D�F�H�G���Z�L�W�K���W�K�H�L�U���S�K�R�E�L�D��
�V�R�P�H�R�Q�H�� �F�D�Q�� �H�[�S�H�U�L�H�Q�F�H�� �W�D�F�K�\�F�D�U�G�L�D�� ���$�O�V�R
�N�Q�R�Z�Q���D�V���L�Q�F�U�H�D�V�H�G���K�H�D�U�W���U�D�W�H�����7�K�H���&�O�H�Y�H�O�D�Q�G��

�1�B�O�J�D���"�U�U�B�D�L�T

�6�D�G�O�\�����W�K�L�V���L�V���D���F�R�P�P�R�Q���V�\�P�S�W�R�P���R�I���P�D�Q�\��

�1�I�P�C�J�B��
�D���W�\�S�H���R�I���D�Q�[�L�H�W�\���G�L�V�R�U�G�H�U�����D���P�H�Q�W�D�O
�L�O�O�Q�H�V�V���W�K�D�W���P�D�N�H�V���V�R�P�H�R�Q�H���Y�H�U�\
�Z�R�U�U�L�H�G���D�Q�G���D�I�I�H�F�W�V���W�K�H�L�U���O�L�I�H�����W�K�D�W
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0 LQG��� � � ����6\ PSWRPV�RI�SKRELDV�
>RQOLQH@�$YDLODEOH�DW�
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,Q�1RYHPEHU�� � �� ��WKH�ZRUOG›V�ILUVW�HYHU�˜GHVLJQHU
EDELHV™� ZHUH� ERUQ�� YLD� &5,635� FDV� � �&OXVWHUHG
5HJXODUO\ � ,QWHUVSDFHG� 6KRUW� 3DOLQGURPLF
5HSHDWV�� WHFKQRORJ\ � –� /XOX� DQG� 1DOD� –� D� VHW� RI
WZLQV� FRQFHLYHG� ZLWK� JHQHWLFDOO\ � PRGLILHG
HPEU\ RV��DOWHULQJ�D�JHQH�WR�SUHYHQW�WKH�FKLOGUHQ
IURP� FRQWUDFWLQJ� +,9� IURP� D� +,9� SRVLWLYH� IDWKHU
�5RVH� HW� DO��� � � �� ��� &KLQHVH� VFLHQWLVW� +H� -LDQNXL
UHYHDOHG�WKDW�KH�KDG�XVHG�&5,635�JHQH� HGLWLQJ
WHFKQRORJ\ �WR�PRGLI\ �WKH� ' 1$�RI�WZLQ�JLUOV�–�WKH
PHFKDQLVP� RI� &5,635� EHLQJ� WR� ˜SHUPDQHQWO\
PRGLI\ � JHQHV� LQ� OLYLQJ� FHOOV� DQG� RUJDQLVPV™�
WDUJHWLQJ�VSHFLILF�VWUHWFKHV�RI�JHQHWLF�FRGH�DQG
WR� HGLW� ' 1$� DW� SUHFLVH� ORFDWLRQV� DQG� KHQFH
DOORZLQJ� JHQH� HGLWLQJ� DQG� DQ� HOHPHQW� RI
GHVLJQLQJ� WKH� EDELHV� SURGXFHG� �%URDG� ,QVWLWXWH�
� � �� ��

: KLOH� -LDQNXL� FODLPV� WR� KDYH� RQO\ � XVHG� &5,635
JHQH� HGLWLQJ� WHFKQRORJ\ � IRU� WUHDWLQJ� D� VHULRXV
JHQHWLF� GLVHDVH�� WKLV� LQYHQWLRQ� DQG� LQWURGXFWLRQ
RI� DOWHULQJ� WKH� JHQRPH� RI� EDELHV� ZDV� ZLGHO\
FULWLFL] HG� IRU� FURVVLQJ� HWKLFDO� ERXQGDULHV� DQG
SRVLQJ� GDQJHURXV� SUREOHPV� ZLWKLQ� ZKDW� &5,635
WHFKQRORJ\ � FDQ� EH� XVHG� IRU� LQ� IXWXUH� –� ZKHUHE\
JHQHWLF�PRGLILFDWLRQV�FRXOG�EH�XVHG�QRW�MXVW�IRU
PHGLFDO�UHDVRQV��EXW�IRU�HQKDQFLQJ�LQWHOOLJHQFH�

DSSHDUDQFH�� RU� DWKOHWLF� DELOLW\ � �&KHXQJ� DQG� 1LH�
� � �� ���7KLV�FRQWURYHUV\ �UDLVHV�D�FUXFLDO�TXHVWLRQ�IRU
WKH� IXWXUH� RI� JHQHWLF� PRGLILFDWLRQV�� KRZHYHU�
TXHVWLRQLQJ� ZKHWKHU� &5,635� FDV� � WHFKQRORJ\ � KDV
WKH�SRWHQWLDO�WR�UHYROXWLRQL] H�PHGLFLQH��RU�WR�RSHQ
WKH� GRRU� WR� D� IXWXUH� RI� JHQHWLF� LQHTXDOLW\ � DQG
HWKLFDO�GLOHPPDV"

+LVWRULFDOO\ � –� IURP� WKH� GRXEOH� KHOL[ � VWUXFWXUH� ILUVW
EHLQJ� GLVFRYHUHG� E\ � -DPHV� : DWVRQ� DQG� ) UDQFLV
&ULFN� LQ� �� � � � WR� WKH� �� � � V� ZKHUHE\ � IURP
XQGHUVWDQGLQJ�UHVWULFWLRQ�HQ] \ PHV�DQG�' 1$�OLJDVH�
3DXO�%HUJ�EHFDPH�WKH�ILUVW�VFLHQWLVW�WR�HYHU�FUHDWH
D� UHFRPELQDQW� ' 1$� IURP� PRUH� WKDQ� RQH� VSHFLHV�
JHQHWLF� PRGLILFDWLRQ� VHHPHG� WR� KDYH� D� VORZ� DQG
JHQHUDOO\ � FRQWUROOHG� GLVFRYHU\ � SURFHVV�� FRQWUROOHG
IXUWKHU� FRPLQJ� LQWR� WKH� � � � � V� ZKHUHE\ � PDQ\
FRXQWULHV� LQWURGXFHG� UXOHV� DQG� UHJXODWLRQV� IRU
ZKHQ�LW�FDPH�WR�JHQHWLF�PDQLSXODWLRQ��WR�PDLQWDLQ
HWKLFDO� SUDFWLFH� �6\ QWKHJR�� � � �� ��� $QG� IURP� WKLV
SRLQW��JHQH� HGLWLQJ�ZDV�XVHG�WR�ILQG�WKH�ILUVW�HYHQ
SUHYHQWDWLYH� FDQFHU� YDFFLQH�� WKH� +HSDWLWLV� %
YDFFLQH�� NQRZQ� WR� UHGXFH� ULVN� RI� OLYHU� FDQFHU� –
IROORZHG�LQ�WKH�� � �� �E\ �WKH�GLVFRYHU\ �RI�&5,635�DV
D� JHQRPH� HQJLQHHULQJ� WRRO� E\ � -HQQLIHU� ' RXGQD
DQG� KHU� WHDP�� &5,635� WHFKQRORJ\ � ZRUNV� WKURXJK
SLQSRLQWLQJ�WKH�VSHFLILF�JHQRPLF�VLWH�UHTXLULQJ

$ 3*413�
FOXVWHUHG�UHJXODUO\
LQWHUVSDFHG�VKRUW
SDOLQGURPLF�UHSHDW��D
SLHFH�RI�' 1$�WKDW
LQFOXGHV�VKRUW��UHSHDWHG
VHTXHQFHV

%FTJHOFS�#BCZ�
D�EDE\ �ZKRVH�JHQHV�KDYH
EHHQ�FKRVHQ�E\ �LWV
SDUHQWV�DQG�GRFWRUV�VR
WKDW�LW�KDV�SDUWLFXODU
FKDUDFWHULVWLFV

( FOF�&EJUJOH�
WKH�SURFHVV�RI�FKDQJLQJ
JHQHV�XVLQJ�VFLHQWLILF
PHWKRGV��LQ�RUGHU�WR�FXUH
RU�SUHYHQW�GLVHDVH
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�, �F�Z���8 �P�S�E�T��
�P�R�G�L�I�L�F�D�W�L�R�Q���D�Q�G���F�X�W�W�L�Q�J���W�K�D�W���V�H�F�W�L�R�Q���R�X�W���–���D�Q�G
�F�U�H�D�W�L�Q�J���D���F�R�U�U�H�F�W�H�G���Y�H�U�V�L�R�Q���R�I���W�K�H���' �1�$���V�H�F�W�L�R�Q��
�L�Q�V�H�U�W�L�Q�J���W�K�H���' �1�$���D�W���W�K�H���W�D�U�J�H�W���V�L�W�H���D�Q�G���X�V�L�Q�J
�U�H�S�D�L�U�� �P�H�F�K�D�Q�L�V�P�V�� �W�R�� �P�H�Q�G�� �W�K�H�� �H�G�L�W�H�G�� �V�L�W�H��
�&�R�P�S�D�U�L�Q�J�� �&�5�,�6�3�5�� �W�R�� �S�U�H�Y�L�R�X�V�� �J�H�Q�H���H�G�L�W�L�Q�J
�W�H�F�K�Q�R�O�R�J�\�����&�5�,�6�3�5���L�V���F�R�Q�V�L�G�H�U�H�G���D���P�X�F�K���P�R�U�H
�H�I�I�L�F�L�H�Q�W�� �Z�D�\�� �R�I�� �J�H�Q�H�� �H�G�L�W�L�Q�J���� �D�V�� �L�W�� �P�H�D�Q�V
� �̃U�H�V�H�D�U�F�K�H�U�V�� �F�D�Q�� �Q�R�Z�� �P�D�N�H�� �W�D�U�J�H�W�H�G�� �D�Q�G
�G�H�O�L�E�H�U�D�W�H���F�K�D�Q�J�H�V���W�R���' �1�$���V�H�T�X�H�Q�F�H�V���U�H�O�D�W�L�Y�H�O�\
�H�D�V�L�O�\�™�� ���7�K�R�U�Q�H���� �� ���� �������� �D�V�� �Z�H�O�O�� �D�V�� �&�5�,�6�3�5
�W�H�F�K�Q�R�O�R�J�\�� �E�H�L�Q�J�� �P�R�U�H�� �H�D�V�L�O�\�� �D�F�F�H�V�V�L�E�O�H�� �–
�Z�K�H�U�H�E�\�� �D�Q�\�� �D�P�D�W�H�X�U�� �V�F�L�H�Q�W�L�V�W�V�� �Z�L�W�K�� �D�� �E�D�V�L�F
�O�D�E�R�U�D�W�R�U�\���D�U�H���D�E�O�H���W�R���X�V�H���&�5�,�6�3�5���W�H�F�K�Q�R�O�R�J�\��
�Z�K�L�F�K���R�I���F�R�X�U�V�H���U�D�L�V�H�V���V�L�J�Q�L�I�L�F�D�Q�W���F�R�Q�F�H�U�Q�V���R�Y�H�U
�W�K�H�� �X�V�D�J�H�� �R�I�� �E�L�R�W�H�F�K�Q�R�O�R�J�\�� ���7�K�R�Q�J�S�U�D�Y�L�� �D�Q�G
�6�W�D�V�L������ ���� �� ������

�$�O�W�K�R�X�J�K���&�5�,�6�3�5���W�H�F�K�Q�R�O�R�J�\���U�D�L�V�H�V���H�W�K�L�F�D�O���D�Q�G
�H�[�S�H�U�L�P�H�Q�W�D�O���F�R�Q�F�H�U�Q�V���Z�L�W�K���W�K�H���D�S�S�O�L�F�D�W�L�R�Q�V���R�I
�L�W�V���X�V�D�J�H�����L�W���D�O�V�R���X�Q�G�H�Q�L�D�E�O�\���K�D�V���D���Q�X�P�E�H�U���R�I
�S�R�V�V�L�E�O�H���S�R�W�H�Q�W�L�D�O���S�R�V�L�W�L�Y�H���X�V�H�V���–���L�Q�F�O�X�G�L�Q�J���W�K�H
�D�E�L�O�L�W�\���W�R���H�O�L�P�L�Q�D�W�H���J�H�Q�H�W�L�F���G�L�V�H�D�V�H�V���W�K�D�W���P�D�\���E�H
�I�D�F�H�G���� �V�X�F�K�� �D�V�� �F�\�V�W�L�F�� �I�L�E�U�R�V�L�V���� �D�Q�D�H�P�L�D�� �D�Q�G
�P�X�V�F�O�H�� �G�\�V�W�U�R�S�K�\�� ���6�F�K�P�H�U�N�H�U���� �� ���� �� ���� �E�\
�F�R�U�U�H�F�W�L�Q�J�� �P�X�W�D�W�L�R�Q�V�� �Z�L�W�K�� �R�Q�O�\�� �R�Q�H�� �W�U�H�D�W�P�H�Q�W��
�Z�L�W�K�� �D�� �S�H�U�P�D�Q�H�Q�W�� �H�I�I�H�F�W�� ���&�\�V�W�L�F�� �)�L�E�U�R�V�L�V
�)�R�X�Q�G�D�W�L�R�Q���� �Q���G������ �R�Q�O�L�Q�H������ �7�K�L�V�� �S�U�R�F�H�G�X�U�H
�W�K�H�U�H�I�R�U�H���V�D�Y�H�V���W�L�P�H���D�Q�G���P�R�Q�H�\���L�Q���K�H�D�O�W�K�F�D�U�H
�L�Q�G�X�V�W�U�L�H�V�� �W�K�U�R�X�J�K�� �U�H�P�R�Y�L�Q�J�� �W�K�H�� �G�L�V�H�D�V�H�� �Y�L�D
�U�H�P�R�Y�L�Q�J�� �W�K�H�� �P�X�W�D�W�L�R�Q�� �–�� �D�O�V�R�� �I�X�U�W�K�H�U�� �V�D�Y�L�Q�J
�I�X�W�X�U�H���J�H�Q�H�U�D�W�L�R�Q�V���I�U�R�P���J�H�Q�H�W�L�F���P�X�W�D�W�L�R�Q�V���D�Q�G
�G�L�V�H�D�V�H�V���� �)�X�U�W�K�H�U�P�R�U�H���� �&�5�,�6�3�5�� �W�H�F�K�Q�R�O�R�J�\�� �K�D�V
�V�K�R�Z�Q���X�W�L�O�L�W�\���L�Q���L�W�V���D�E�L�O�L�W�\���W�R���S�U�R�Y�L�G�H���U�H�V�L�V�W�D�Q�F�H���W�R
�V�W�U�D�L�Q�V���R�I���+�,�9�����E�\���X�V�L�Q�J���&�5�,�6�3�5���W�R���H�G�L�W���&�&�5��
�J�H�Q�H�� �L�Q�� �K�X�P�D�Q�� �K�H�P�D�W�R�S�R�L�H�W�L�F�� �V�W�H�P�� �F�H�O�O�V
���+�6�3�&�V�������D�L�P�L�Q�J���W�R���U�H�S�O�L�F�D�W�H���D���Q�D�W�X�U�D�O���P�X�W�D�W�L�R�Q
�N�Q�R�Z�Q���Z�K�L�F�K���S�U�R�Y�L�G�H�V���V�D�L�G���U�H�V�L�V�W�D�Q�F�H�����;�X������ ����������
�7�K�H���H�G�L�W�H�G���F�H�O�O�V���Z�H�U�H���W�U�D�Q�V�S�O�D�Q�W�H�G���L�Q�W�R���D���S�D�W�L�H�Q�W
�Z�L�W�K���+�,�9���D�Q�G���O�H�X�N�H�P�L�D�����D�Q�G���Z�K�L�O�H���W�K�H���S�U�R�F�H�G�X�U�H
�Z�D�V���V�D�I�H���D�Q�G���W�K�H���P�R�G�L�I�L�H�G���F�H�O�O�V���V�X�U�Y�L�Y�H�G�����R�Q�O�\������
���� �� �R�I�� �E�R�Q�H�� �P�D�U�U�R�Z�� �F�H�O�O�V�� �F�D�U�U�L�H�G�� �W�K�H�� �&�&�5��
�P�X�W�D�W�L�R�Q���� �Z�K�L�F�K�� �L�V�� �V�L�J�Q�L�I�L�F�D�Q�W�O�\�� �I�D�U�� �E�H�O�R�Z�� �W�K�H
�L�G�H�D�O���O�H�Y�H�O���I�R�U���I�X�O�O���+�,�9���U�H�V�L�V�W�D�Q�F�H���–���G�L�V�S�O�D�\�L�Q�J���W�K�H
�Q�H�H�G�� �I�R�U�� �I�X�U�W�K�H�U�� �U�H�V�H�D�U�F�K�� �L�Q�W�R�� �W�K�H�� �I�R�O�O�R�Z�L�Q�J
�V�X�E�M�H�F�W�����K�R�Z�H�Y�H�U���W�K�H���V�W�X�G�\���K�L�J�K�O�L�J�K�W�V���&�5�,�6�3�5�›�V
�S�R�W�H�Q�W�L�D�O���W�R���D�J�D�L�Q���F�X�U�H���F�K�U�R�Q�L�F���G�L�V�H�D�V�H�V���Z�L�W�K

�( �F�O�F�U�J�D���. �P�E�J�G�J�D�B�U�J�P�O����
�W�K�H���S�U�R�F�H�V�V���R�I���F�K�D�Q�J�L�Q�J���W�K�H���V�W�U�X�F�W�X�U�H���R�I���W�K�H���J�H�Q�H�V
�R�I���D���O�L�Y�L�Q�J���W�K�L�Q�J���L�Q���R�U�G�H�U���W�R���P�D�N�H���L�W���K�H�D�O�W�K�L�H�U��
�V�W�U�R�Q�J�H�U�����R�U���P�R�U�H���X�V�H�I�X�O���W�R���K�X�P�D�Q�V

�P�R�U�H���U�H�V�H�D�U�F�K���D�Q�G���W�H�V�W�L�Q�J���R�I���L�W�V���S�R�V�V�L�E�L�O�L�W�L�H�V����

�&�5�,�6�3�5���&�D�V���� �W�H�F�K�Q�R�O�R�J�\�� �R�I�I�H�U�V�� �V�L�J�Q�L�I�L�F�D�Q�W
�S�R�W�H�Q�W�L�D�O�� �L�Q�� �H�G�L�W�L�Q�J�� �H�P�E�U�\�R�Q�L�F�� �J�H�Q�R�P�H�V�� �W�R
�H�O�L�P�L�Q�D�W�H���K�H�U�H�G�L�W�D�U�\���G�L�V�H�D�V�H�V�����Z�K�L�F�K���L�Q�W�U�R�G�X�F�H�G
�W�K�H�� �S�R�V�V�L�E�L�O�L�W�\�� �I�R�U�� �K�H�D�O�W�K�L�H�U�� �J�H�Q�H�U�D�W�L�R�Q�V�� �D�Q�G
�H�O�L�P�L�Q�D�W�L�R�Q�� �R�I�� �J�H�Q�H�W�L�F�� �G�L�V�H�D�V�H�V�� �I�R�U�� �I�X�W�X�U�H
�J�H�Q�H�U�D�W�L�R�Q�V���� �%�\�� �S�U�H�F�L�V�H�O�\�� �W�D�U�J�H�W�L�Q�J�� �D�Q�G
�P�R�G�L�I�\�L�Q�J���W�K�H���V�S�H�F�L�I�L�F���J�H�Q�H�W�L�F���V�H�T�X�H�Q�F�H�V���W�K�D�W
�F�D�X�V�H�� �W�K�H�V�H�� �G�L�V�H�D�V�H�V���� �&�5�,�6�3�5�� �H�Q�D�E�O�H�V�� �W�K�H
�F�R�U�U�H�F�W�L�R�Q���R�I���P�X�W�D�W�L�R�Q�V���U�H�V�S�R�Q�V�L�E�O�H���I�R�U���Y�D�U�L�R�X�V
�J�H�Q�H�W�L�F�� �G�L�V�R�U�G�H�U�V���� �L�Q�F�O�X�G�L�Q�J�� �' �R�Z�Q�� �6�\�Q�G�U�R�P�H
���/�D�S�L�G���� �� ���� ������ �–�� �Z�K�H�U�H�E�\�� �W�K�H�� � �̃W�H�F�K�Q�L�T�X�H�� �F�D�Q
�L�G�H�Q�W�L�I�\�� �Z�K�L�F�K�� �F�K�U�R�P�R�V�R�P�H�� �K�D�V�� �E�H�H�Q
�G�X�S�O�L�F�D�W�H�G�™�� �E�H�W�Z�H�H�Q�� �W�K�H�� �W�K�U�H�H�� �F�K�U�R�P�R�V�R�P�H�V
�S�U�R�G�X�F�H�G���E�\���W�U�L�V�R�P�\���L�Q���F�K�U�R�P�R�V�R�P�H���� �������F�D�X�V�L�Q�J
�G�R�Z�Q�� �V�\�Q�G�U�R�P�H�� �–�� �I�X�U�W�K�H�U�� �H�O�L�P�L�Q�D�W�L�Q�J�� �W�K�H
�U�H�S�O�L�F�D�W�H�G�� �F�K�U�R�P�R�V�R�P�H�� �D�Q�G�� �O�H�D�Y�L�Q�J�� �H�L�W�K�H�U
�F�K�U�R�P�R�V�R�P�H�� �I�U�R�P�� �H�D�F�K�� �S�D�U�H�Q�W�V���� �D�Q�G
�I�X�Q�G�D�P�H�Q�W�D�O�O�\�� �U�H�P�R�Y�L�Q�J�� �W�K�H�� �G�L�V�H�D�V�H�� �I�U�R�P�� �W�K�H
�E�D�E�\�›�V���J�H�Q�R�P�H������

�$�� �G�H�V�L�J�Q�H�U�� �E�D�E�\�� �E�\�� �G�H�I�L�Q�L�W�L�R�Q���� �L�V�� �D�� � �̃E�D�E�\
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�P�R�G�L�I�L�H�G�� �V�R�� �W�K�D�W�� �W�K�H�� �S�D�U�H�Q�W�V�� �F�D�Q�� �F�K�R�R�V�H�� �W�R
�F�K�D�Q�J�H�� �W�K�H�� �J�H�Q�H�W�L�F�� �P�D�N�H�� �R�I�� �W�K�H�� �E�D�E�\��
�8�Q�G�H�Q�L�D�E�O�\�����W�K�L�V���F�R�Q�W�U�R�O���R�I���W�K�H���E�D�E�\�›�V���J�H�Q�H�W�L�F
�P�D�N�H�� �D�Q�G�� �I�X�W�X�U�H�� �L�V�� �K�L�J�K�O�\�� �E�H�Q�H�I�L�F�L�D�O���� �Z�L�W�K
�E�H�Q�H�I�L�W�V�� �L�Q�F�O�X�G�L�Q�J�� �W�K�H�� �S�R�W�H�Q�W�L�D�O�� �H�O�L�P�L�Q�D�W�L�R�Q�� �R�I
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�D�Q�L�P�D�O�����S�O�D�Q�W�����R�U���R�W�K�H�U���O�L�Y�L�Q�J���W�K�L�Q�J

�/�(�1�7���(�' �,�7�,�2�1���_���� �� �� �� �3�$�*�(������



�G�\�V�W�U�R�S�K�\���D�Q�G���$�,�' �6���Z�K�L�F�K���K�D�Y�H���S�U�H�Y�L�R�X�V�O�\���K�D�G
�O�L�P�L�W�H�G�� �W�U�H�D�W�P�H�Q�W�V�� �Z�K�L�F�K�� �D�I�I�H�F�W�L�Q�J�� �O�D�U�J�H
�S�R�S�X�O�D�W�L�R�Q�V�� �F�R�X�O�G�� �E�H�� �F�X�U�H�G�� �W�K�U�R�X�J�K�� �&�5�,�6�3�5
�W�H�F�K�Q�R�O�R�J�\���J�H�Q�H�W�L�F�D�O�O�\���P�R�G�L�I�\�L�Q�J���' �1�$���V�H�T�X�H�Q�F�H�V
�W�R�� �H�U�D�G�L�F�D�W�H�� �W�K�H�V�H�� �G�L�V�H�D�V�H�V���F�D�X�V�L�Q�J�� �J�H�Q�H�V
���)�H�U�Q�i �Q�G�H�]������ ���� �� �������7�K�H���S�R�V�V�L�E�O�H���H�O�L�P�L�Q�D�W�L�R�Q���R�I
�W�K�H�V�H�� �K�H�U�H�G�L�W�D�U�\�� �D�Q�G�� �J�H�Q�H�W�L�F�� �G�L�V�H�D�V�H�V�� �K�D�V
�V�L�J�Q�L�I�L�F�D�Q�W�� �V�R�F�L�D�O�� �E�H�Q�H�I�L�W�V�� �L�Q�F�O�X�G�L�Q�J�� �U�H�G�X�F�L�Q�J
�K�H�D�O�W�K�F�D�U�H���E�X�U�G�H�Q�V���R�Q���D���S�H�U�V�R�Q�����W�K�H�L�U���I�D�P�L�O�\���D�Q�G
�K�H�D�O�W�K�F�D�U�H���S�U�R�I�H�V�V�L�R�Q�D�O�V�����Z�K�L�F�K���L�Q���W�X�U�Q���F�R�X�O�G���O�H�D�G
�W�R���D���K�H�D�O�W�K�L�H�U���S�R�S�X�O�D�W�L�R�Q�����O�R�Z�H�U���P�H�G�L�F�D�O���F�R�V�W�V��
�D�Q�G�� �D�� �P�R�U�H�� �H�I�I�L�F�L�H�Q�W�� �D�O�O�R�F�D�W�L�R�Q�� �R�I�� �K�H�D�O�W�K�F�D�U�H
�U�H�V�R�X�U�F�H�V�����K�H�Q�F�H���D�O�O�R�Z�L�Q�J���I�R�U���W�K�H���W�U�D�Q�V�I�R�U�P�D�W�L�R�Q
�R�I���S�X�E�O�L�F���K�H�D�O�W�K���R�Q���D���O�D�U�J�H���V�F�D�O�H���D�V���O�L�I�H���O�R�Q�J
�G�L�V�H�D�V�H�V���F�H�D�V�H���W�R���H�[�L�V�W���E�\���&�5�,�6�3�5���W�H�F�K�Q�R�O�R�J�\
���1�D�W�L�R�Q�D�O�� �+�X�P�D�Q�� �* �H�Q�R�P�H�� �5�H�V�H�D�U�F�K�� �,�Q�V�W�L�W�X�W�H��
�� ���� �������� �)�X�U�W�K�H�U�P�R�U�H���� �W�K�H�� �D�E�L�O�L�W�\�� �I�R�U�� �S�D�U�H�Q�W�V�� �W�R
�K�D�Y�H���P�R�U�H���F�R�Q�W�U�R�O���R�Y�H�U���W�K�H�L�U���F�K�L�O�G�›�V���J�H�Q�H�W�L�F���I�X�W�X�U�H
�D�O�O�R�Z�V�� �W�K�H�P�� �W�R�� �V�H�O�H�F�W�� �V�S�H�F�L�I�L�F�� �W�U�D�L�W�V���� �J�L�Y�L�Q�J
�S�D�U�H�Q�W�V���W�K�H���S�R�W�H�Q�W�L�D�O���W�R���H�Q�K�D�Q�F�H���T�X�D�O�L�W�L�H�V���V�X�F�K
�D�V���L�Q�W�H�O�O�L�J�H�Q�F�H���R�U���S�K�\�V�L�F�D�O���D�E�L�O�L�W�L�H�V�����Z�K�L�F�K���H�Q�D�E�O�H�V
�S�D�U�H�Q�W�V���W�R���S�U�R�Y�L�G�H���W�K�H�L�U���F�K�L�O�G�U�H�Q���Z�L�W�K���D�G�Y�D�Q�W�D�J�H�V
�W�K�D�W�� �D�O�L�J�Q�� �Z�L�W�K�� �V�R�F�L�H�W�D�O�� �L�G�H�D�O�V�� �D�Q�G�� �S�H�U�V�R�Q�D�O
�S�U�H�I�H�U�H�Q�F�H�V�� �Z�K�L�F�K�� �F�D�Q�� �I�X�U�W�K�H�U�� �S�U�H�Y�H�Q�W�� �V�R�F�L�D�O
�G�L�V�W�X�U�E�D�Q�F�H�V���D�V���W�K�H���F�K�L�O�G���S�U�R�J�U�H�V�V�H�V���W�K�U�R�X�J�K���O�L�I�H��
�L�Q�F�O�X�G�L�Q�J���W�K�H���H�[�S�H�U�L�H�Q�F�H���R�I���E�X�O�O�\�L�Q�J���D�Q�G���I�X�U�W�K�H�U
�L�P�S�D�F�W�V�� �R�I�� �Q�H�J�D�W�L�Y�H�� �P�H�Q�W�D�O�� �K�H�D�O�W�K�� �W�K�D�W�� �F�R�X�O�G
�I�R�O�O�R�Z�����%�U�D�G�O�H�\�����Q���G���������1�R�Q�H�W�K�H�O�H�V�V�����W�K�H���J�H�Q�H�W�L�F
�H�G�L�W�L�Q�J�� �D�Y�D�L�O�D�E�O�H�� �W�R�� �S�D�U�H�Q�W�V�� �F�D�Q�� �U�D�L�V�H�� �H�W�K�L�F�D�O
�F�R�Q�F�H�U�Q�V�� �U�H�J�D�U�G�L�Q�J�� �W�K�H�� �H�[�W�H�Q�W�� �R�I�� �S�D�U�H�Q�W�D�O
�L�Q�I�O�X�H�Q�F�H���D�Q�G���W�K�H���S�R�W�H�Q�W�L�D�O���V�R�F�L�H�W�D�O���L�P�S�O�L�F�D�W�L�R�Q�V
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�Y�L�H�Z���O�L�I�H���D�V���D���J�L�I�W���R�I���* �R�G���–���D�Q�G���W�K�H���F�U�H�D�W�L�R�Q���D�Q�G
�W�D�N�L�Q�J���D�Z�D�\���R�I���D���O�L�I�H���D�V���D���G�L�Y�L�Q�H���S�R�Z�H�U���U�H�V�H�U�Y�H�G
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�W�H�F�K�Q�R�O�R�J�\�� �W�R�� �L�Q�W�H�U�I�H�U�H�� �Z�L�W�K�� �W�K�H�� �S�U�R�F�H�V�V�� �R�I
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�W�K�H�� �I�L�U�V�W�� �J�H�Q�H�U�D�W�L�R�Q�� �R�I�� �J�H�Q�H�W�L�F�D�O�O�\�� �H�G�L�W�H�G
�G�H�V�L�J�Q�H�U�� �E�D�E�L�H�V�� �D�Q�G�� �G�H�V�L�J�Q�H�U�� �F�K�L�O�G�U�H�Q�� �–�� �W�K�X�V
�W�K�H�U�H���L�V���D���S�R�V�V�L�E�L�O�L�W�\���W�K�D�W���&�5�,�6�3�5���W�H�F�K�Q�R�O�R�J�\���P�D�\
�K�D�Y�H�� �X�Q�L�Q�W�H�Q�G�H�G�� �F�R�Q�V�H�T�X�H�Q�F�H�V�� �L�Q�F�O�X�G�L�Q�J�� �R�I�I��
�W�D�U�J�H�W���P�X�W�D�W�L�R�Q�V���D�Q�G���X�Q�N�Q�R�Z�Q���O�R�Q�J���W�H�U�P���H�I�I�H�F�W�V��
�2�I�I���W�D�U�J�H�W���P�X�W�D�W�L�R�Q�V���R�F�F�X�U���Z�K�H�Q���W�K�H���&�5�,�6�3�5��
�&�D�V���� �V�\�V�W�H�P�� �L�Q�D�G�Y�H�U�W�H�Q�W�O�\�� �H�G�L�W�V�� �X�Q�L�Q�W�H�Q�G�H�G
�J�H�Q�R�P�L�F�� �V�L�W�H�V���� �S�R�W�H�Q�W�L�D�O�O�\�� �G�L�V�U�X�S�W�L�Q�J�� �Q�R�U�P�D�O
�F�H�O�O�X�O�D�U�� �I�X�Q�F�W�L�R�Q�V�� �D�Q�G�� �O�H�D�G�L�Q�J�� �W�R�� �D�G�Y�H�U�V�H
�F�R�Q�G�L�W�L�R�Q�V�� �R�U�� �G�L�V�H�D�V�H�V���� �7�K�H�V�H�� �X�Q�L�Q�W�H�Q�G�H�G
�P�X�W�D�W�L�R�Q�V���F�R�X�O�G���D�F�W�L�Y�D�W�H���R�Q�F�R�J�H�Q�H�V�����O�H�D�G�L�Q�J���W�R
�W�X�P�R�X�U�� �I�R�U�P�D�W�L�R�Q���� �R�U�� �L�Q�D�F�W�L�Y�D�W�H�� �W�X�P�R�X�U
�V�X�S�S�U�H�V�V�R�U���J�H�Q�H�V�����L�Q�F�U�H�D�V�L�Q�J���W�K�H���U�L�V�N���R�I���F�D�Q�F�H�U
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�K�D�V�� �E�H�H�Q�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �X�Q�L�Q�W�H�Q�G�H�G�� �' �1�$
�F�K�D�Q�J�H�V�� �D�G�M�D�F�H�Q�W�� �W�R�� �W�K�H�� �W�D�U�J�H�W�� �V�L�W�H���� �U�D�L�V�L�Q�J
�F�R�Q�F�H�U�Q�V�� �D�E�R�X�W�� �K�H�U�L�W�D�E�O�H�� �J�H�Q�H�W�L�F�� �D�O�W�H�U�D�W�L�R�Q�V
�Z�L�W�K���O�R�Q�J���W�H�U�P���U�L�V�N�V�����D�Q�G���W�K�H���O�R�Q�J���W�H�U�P���H�I�I�H�F�W�V���R�I
�V�X�F�K�� �J�H�Q�H�W�L�F�� �P�R�G�L�I�L�F�D�W�L�R�Q�V�� �U�H�P�D�L�Q�� �X�Q�F�H�U�W�D�L�Q��
�Q�H�F�H�V�V�L�W�D�W�L�Q�J���H�[�W�H�Q�V�L�Y�H���U�H�V�H�D�U�F�K���D�Q�G���P�R�Q�L�W�R�U�L�Q�J
�W�R���I�X�O�O�\���X�Q�G�H�U�V�W�D�Q�G���W�K�H���L�P�S�O�L�F�D�W�L�R�Q�V���R�I���J�H�U�P�O�L�Q�H
�H�G�L�W�L�Q�J�� ���/�R�S�H�V�� �D�Q�G�� �3�U�D�V�D�G���� �� ���� �� ������ �D�Q�G�� �D�V
�U�H�V�H�D�U�F�K���F�R�Q�W�L�Q�X�H�V�����D�G�G�U�H�V�V�L�Q�J���W�K�H�V�H���F�R�Q�F�H�U�Q�V
�W�K�U�R�X�J�K���L�P�S�U�R�Y�H�G���S�U�H�F�L�V�L�R�Q�����U�H�J�X�O�D�W�R�U�\���R�Y�H�U�V�L�J�K�W��
�D�Q�G�� �H�W�K�L�F�D�O�� �F�R�Q�V�L�G�H�U�D�W�L�R�Q�V�� �Z�L�O�O�� �E�H�� �F�U�X�F�L�D�O�� �W�R
�K�D�U�Q�H�V�V�L�Q�J�� �&�5�,�6�3�5�
�V�� �I�X�O�O�� �S�R�W�H�Q�W�L�D�O�� �U�H�V�S�R�Q�V�L�E�O�\
���P�R�O�H�F�X�O�D�U�V�F�L�H�Q�F�H�V���R�U�J�����Q���G��������

�7�K�H���S�R�W�H�Q�W�L�D�O���R�I���&�5�,�6�3�5���W�H�F�K�Q�R�O�R�J�\���W�R���H�Q�D�E�O�H
�J�H�Q�H�W�L�F���H�Q�K�D�Q�F�H�P�H�Q�W�V���U�D�L�V�H�V���V�L�J�Q�L�I�L�F�D�Q�W���H�W�K�L�F�D�O
�F�R�Q�F�H�U�Q�V���� �S�D�U�W�L�F�X�O�D�U�O�\�� �U�H�J�D�U�G�L�Q�J�� �W�K�H�� �S�R�V�V�L�E�O�H
�L�Q�W�U�R�G�X�F�W�L�R�Q�� �R�I�� �V�R�F�L�D�O�� �L�Q�H�T�X�D�O�L�W�\�� �W�R�� �W�K�H
�J�H�Q�H�U�D�W�L�R�Q�� �R�I�� �G�H�V�L�J�Q�H�U�� �E�D�E�L�H�V���� �Z�K�H�U�H�E�\�� �R�Q�O�\
�Z�H�D�O�W�K�\���D�Q�G���D�I�I�O�X�H�Q�W���P�D�\���E�H���D�E�O�H���W�R���D�I�I�R�U�G���J�H�Q�H
�H�G�L�W�L�Q�J���I�R�U���W�K�H�L�U���F�K�L�O�G�U�H�Q���–���P�H�D�Q�L�Q�J���W�K�D�W���W�K�H�U�H
�Z�L�O�O���E�H���D���G�L�Y�L�G�H���E�H�W�Z�H�H�Q���F�K�L�O�G�U�H�Q���W�K�D�W���Z�H�U�H���J�H�Q�H
�H�G�L�W�H�G�����D�Q�G���W�K�R�V�H���Z�K�R���Z�H�U�H�Q�›�W�����,�I���D�F�F�H�V�V���W�R���V�X�F�K
�D�G�Y�D�Q�F�H�P�H�Q�W�V���L�V���O�L�P�L�W�H�G���W�R���W�K�H���Z�H�D�O�W�K�\�����L�W���F�R�X�O�G
�O�H�D�G�� �W�R�� �D�� �J�H�Q�H�W�L�F�� �G�L�Y�L�G�H���� �Z�K�H�U�H�� �H�Q�K�D�Q�F�H�G
�L�Q�G�L�Y�L�G�X�D�O�V���S�R�V�V�H�V�V���W�U�D�L�W�V���W�K�D�W���F�R�Q�I�H�U���H�F�R�Q�R�P�L�F������
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�, �F�Z���8 �P�S�E�T��
�D�Q�G�� �V�R�F�L�D�O�� �D�G�Y�D�Q�W�D�J�H�V���� �W�K�H�U�H�E�\�� �Z�L�G�H�Q�L�Q�J�� �W�K�H
�J�D�S�� �E�H�W�Z�H�H�Q�� �V�R�F�L�R�H�F�R�Q�R�P�L�F�� �F�O�D�V�V�H�V���� �Z�K�L�F�K
�I�X�U�W�K�H�U���U�L�V�N�V���F�U�H�D�W�L�Q�J���D���J�H�Q�H�W�L�F���X�Q�G�H�U�F�O�D�V�V�����H�Y�H�Q
�I�X�U�W�K�H�U���H�Q�W�U�H�Q�F�K�L�Q�J���H�[�L�V�W�L�Q�J���G�L�V�S�D�U�L�W�L�H�V�����6�K�H�U�P�D�Q��
�� ���������� �D�Q�G�� �P�L�U�U�R�U�L�Q�J�� �H�X�J�H�Q�L�F�V�� �D�Q�G�� �V�R�F�L�D�O
�K�L�H�U�D�U�F�K�L�F�D�O���S�U�H�M�X�G�L�F�H�V���Z�L�W�K�L�Q���K�L�V�W�R�U�\�����0�R�U�H�R�Y�H�U��
�W�K�H�� �K�L�J�K�� �F�R�V�W�V�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �J�H�Q�H�W�L�F
�P�R�G�L�I�L�F�D�W�L�R�Q�V�� �P�D�\�� �U�H�V�W�U�L�F�W�� �W�K�H�L�U�� �D�Y�D�L�O�D�E�L�O�L�W�\��
�H�Q�V�X�U�L�Q�J���W�K�D�W���R�Q�O�\���D�I�I�O�X�H�Q�W���L�Q�G�L�Y�L�G�X�D�O�V���F�D�Q���D�I�I�R�U�G
�W�K�H�V�H�� �H�Q�K�D�Q�F�H�P�H�Q�W�V���� �Z�K�L�F�K�� �F�R�X�O�G�� �S�H�U�S�H�W�X�D�W�H
�V�\�V�W�H�P�L�F���L�Q�H�T�X�L�W�L�H�V�����6�F�L�H�Q�W�L�I�L�F���$�P�H�U�L�F�D�Q������ ����������

�: �K�H�U�H���G�R���Z�H���V�W�D�Q�G���Z�L�W�K���W�K�H���J�O�R�E�D�O���U�H�J�X�O�D�W�L�R�Q���R�I
�&�5�,�6�3�5�� �W�H�F�K�Q�R�O�R�J�\�� �F�X�U�U�H�Q�W�O�\�"�� �: �H�O�O���� �J�O�R�E�D�O
�U�H�J�X�O�D�W�L�R�Q�V�� �R�Q�� �K�X�P�D�Q�� �J�H�Q�H�W�L�F�� �H�G�L�W�L�Q�J�� �U�H�P�D�L�Q
�I�U�D�J�P�H�Q�W�H�G�����Z�L�W�K���V�R�P�H���F�R�X�Q�W�U�L�H�V���V�X�F�K���D�V���W�K�H���8�6
�F�R�P�S�O�H�W�H�O�\�� �S�U�R�K�L�E�L�W�L�Q�J�� �U�H�V�H�D�U�F�K�� �L�Q�W�R�� �J�H�Q�H
�H�G�L�W�L�Q�J�� �–�� �Z�K�H�U�H�D�V�� �W�K�H�� �(�8�� �D�O�O�R�Z�V�� �U�H�V�H�D�U�F�K�� �R�I
�&�5�,�6�3�5�� �W�H�F�K�Q�R�O�R�J�\�� �D�S�S�O�L�F�D�W�L�R�Q�V�� �V�R�� �O�R�Q�J�� �D�V
�R�Y�H�U�V�L�J�K�W�H�G�� �E�\�� �H�Q�W�L�W�L�H�V�� �V�X�F�K�� �D�V�� �W�K�H�� �(�8
�&�R�P�P�L�V�V�L�R�Q�� �D�Q�G�� �W�K�H�� �(�X�U�R�S�H�D�Q�� �0�H�G�L�F�L�Q�H�V
�$�J�H�Q�F�\�����* �O�R�E�D�O���* �H�Q�H���(�G�L�W�L�Q�J���5�H�J�X�O�D�W�L�R�Q���7�U�D�F�N�H�U��
�� ���� ���������)�X�U�W�K�H�U�P�R�U�H�����W�K�H���F�R�Q�W�U�R�Y�H�U�V�\���V�X�U�U�R�X�Q�G�L�Q�J
�+�H���-�L�D�Q�N�X�L�›�V���� ���������&�5�,�6�3�5���E�D�E�\���H�[�S�H�U�L�P�H�Q�W�����Z�K�L�F�K
�D�L�P�H�G���W�R���F�R�Q�I�H�U���+�,�9���U�H�V�L�V�W�D�Q�F�H�����H�[�S�R�V�H�G���H�W�K�L�F�D�O
�F�R�Q�F�H�U�Q�V�����O�D�F�N���R�I���R�Y�H�U�V�L�J�K�W�����D�Q�G���X�Q�N�Q�R�Z�Q���U�L�V�N�V��
�O�H�D�G�L�Q�J���W�R���Z�L�G�H�V�S�U�H�D�G���F�R�Q�G�H�P�Q�D�W�L�R�Q���Z�K�L�F�K���K�D�V
�D�O�V�R�� �F�D�X�V�H�G�� �P�D�Q�\�� �V�W�D�W�H�V�� �D�Q�G�� �F�R�X�Q�W�U�L�H�V�� �W�R
�X�Q�G�H�U�J�R���W�K�H���S�U�R�F�H�V�V���R�I���F�K�D�Q�J�L�Q�J���D�Q�G���U�H�Y�L�H�Z�L�Q�J
�W�K�H�L�U���O�D�Z�V���V�X�U�U�R�X�Q�G�L�Q�J�� �W�K�H���U�H�J�X�O�D�W�L�R�Q���R�I�� �J�H�Q�H
�H�G�L�W�L�Q�J���D�Q�G���X�V�L�Q�J���L�W���W�R���S�U�R�G�X�F�H���G�H�V�L�J�Q�H�U���E�D�E�L�H�V��
�$�Q�G���E�H�\�R�Q�G���P�H�G�L�F�D�O���X�V�H�V�����&�5�,�6�3�5�›�V���S�R�W�H�Q�W�L�D�O���I�R�U
�J�H�Q�H�W�L�F���H�Q�K�D�Q�F�H�P�H�Q�W���U�D�L�V�H�V���H�W�K�L�F�D�O���G�H�E�D�W�H�V���R�I
�V�R�F�L�D�O���L�Q�H�T�X�D�O�L�W�\�����P�D�Q�›�V���S�R�Z�H�U���D�Q�G���W�K�H���S�R�V�V�L�E�O�H
�F�R�Q�V�H�T�X�H�Q�F�H�V���W�K�D�W���X�W�L�O�L�V�L�Q�J���&�5�,�6�3�5���W�H�F�K�Q�R�O�R�J�\
�F�R�X�O�G���O�H�D�G���W�R���–���F�R�Q�W�U�D�V�W�L�Q�J���D�O�O���R�I���W�K�H���S�R�V�V�L�E�O�H
�E�H�Q�H�I�L�W�V�� �W�K�D�W�� �W�K�L�V�� �W�H�F�K�Q�R�O�R�J�\�� �F�R�X�O�G�� �S�U�H�V�H�Q�W�� �–
�P�D�N�L�Q�J��� �̃G�H�V�L�J�Q�H�U���E�D�E�L�H�V�™���D���K�L�J�K�O�\���U�L�V�N�\���–���D�Q�G���\�H�W
�D�O�V�R���K�L�J�K�O�\���U�H�Z�D�U�G�L�Q�J���–���S�U�R�F�H�V�V��

�/�R�R�N�L�Q�J���D�W���E�R�W�K���V�L�G�H�V���R�I���W�K�H���&�5�,�6�3�5���W�H�F�K�Q�R�O�R�J�\�›�V
�S�R�V�V�L�E�O�H���S�R�W�H�Q�W�L�D�O���D�Q�G���D�O�V�R���H�W�K�L�F�D�O���F�R�Q�F�H�U�Q�V�����L�W���L�V
�X�Q�G�H�Q�L�D�E�O�H�� �W�K�D�W�� �W�K�H�� �J�H�Q�H�� �H�G�L�W�L�Q�J�� �W�H�F�K�Q�R�O�R�J�\
�F�R�X�O�G���E�H���U�H�Y�R�O�X�W�L�R�Q�D�U�\���Z�L�W�K���P�L�Q�L�P�L�V�L�Q�J���G�L�V�H�D�V�H�V
�Z�K�L�F�K���W�K�H���Q�H�[�W���J�H�Q�H�U�D�W�L�R�Q���P�D�\���K�D�Y�H���W�R���I�D�F�H���–
�L�Q�F�U�H�D�V�L�Q�J���T�X�D�O�L�W�\���R�I���O�L�I�H���D�Q�G���D�O�V�R���U�H�G�X�F�L�Q�J��

�K�H�D�O�W�K�F�D�U�H���E�X�U�G�H�Q�V���R�Q���D�Q���D�O�U�H�D�G�\���R�Y�H�U�Z�R�U�N�H�G
�K�H�D�O�W�K�F�D�U�H���V�\�V�W�H�P���–���K�R�Z�H�Y�H�U���W�K�L�V���W�H�F�K�Q�R�O�R�J�\���D�O�V�R
�U�D�L�V�H�V�� �V�R�� �P�D�Q�\�� �H�W�K�L�F�D�O�� �F�R�Q�F�H�U�Q�V�� �D�Q�G�� �J�O�R�E�D�O
�G�H�E�D�W�H�V�����W�K�D�W���W�K�H���D�Y�D�L�O�D�E�L�O�L�W�\���D�Q�G���S�R�V�V�L�E�O�H���X�V�H�V
�R�I���&�5�,�6�3�5���W�H�F�K�Q�R�O�R�J�\�����W�K�D�W���W�K�H���D�Y�D�L�O�D�E�L�O�L�W�\���D�Q�G
�S�R�V�V�L�E�O�H�� �X�V�H�V�� �R�I�� �&�5�,�6�3�5�� �W�H�F�K�Q�R�O�R�J�\�� �P�X�V�W�� �E�H
�F�D�U�H�I�X�O�O�\�� �U�H�J�X�O�D�W�H�G���� �: �K�L�O�H�� �V�R�P�H�� �D�U�J�X�H�� �W�K�D�W
�U�H�V�S�R�Q�V�L�E�O�H�� �X�V�H�� �R�I�� �&�5�,�6�3�5�� �F�R�X�O�G�� �S�U�H�Y�H�Q�W
�K�H�U�H�G�L�W�D�U�\���G�L�V�H�D�V�H�V���Z�L�W�K�R�X�W���O�H�D�G�L�Q�J���W�R���W�K�H���I�X�O�O��
�V�F�D�O�H���J�H�Q�H�W�L�F���H�Q�K�D�Q�F�H�P�H�Q�W���R�I���F�K�L�O�G�U�H�Q�����W�K�H���O�L�Q�H
�E�H�W�Z�H�H�Q�� �W�K�H�U�D�S�H�X�W�L�F�� �D�S�S�O�L�F�D�W�L�R�Q�V�� �D�Q�G�� �K�X�P�D�Q
�H�Q�K�D�Q�F�H�P�H�Q�W���U�H�P�D�L�Q�V���G�D�Q�J�H�U�R�X�V�O�\���W�K�L�Q�����D�Q�G���L�I
�W�K�H���G�R�R�U���W�R���G�H�V�L�J�Q�H�U���E�D�E�L�H�V���L�V���R�S�H�Q�H�G�����L�W���P�D�\���E�H
�L�P�S�R�V�V�L�E�O�H�� �W�R�� �F�O�R�V�H���� �O�H�D�G�L�Q�J�� �W�R�� �X�Q�I�R�U�H�V�H�H�Q
�V�R�F�L�H�W�D�O�� �F�R�Q�V�H�T�X�H�Q�F�H�V�� �–�� �K�H�Q�F�H���� �W�K�H�� �T�X�H�V�W�L�R�Q
�U�H�P�D�L�Q�V�� �D�V�� �&�5�,�6�3�5�� �W�H�F�K�Q�R�O�R�J�\�� �F�R�Q�W�L�Q�X�H�V�� �W�R
�G�H�Y�H�O�R�S���D�Q�G���R�S�H�Q���Q�H�Z���G�R�R�U�V���R�I���S�R�W�H�Q�W�L�D�O���X�V�H�V��
�: �L�O�O���&�5�,�6�3�5���6�D�Q�������U�H�G�H�I�L�Q�H���K�X�P�D�Q���H�Y�R�O�X�W�L�R�Q�����R�U
�Z�L�O�O���V�R�F�L�H�W�\���S�O�D�F�H���O�L�P�L�W�V���R�Q���J�H�Q�H�W�L�F���F�R�Q�W�U�R�O�"��
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�4�P�D�J�P�F�D�P�O�P�N�J�D��
�U�H�O�D�W�H�G���W�R���W�K�H���G�L�I�I�H�U�H�Q�F�H�V���E�H�W�Z�H�H�Q���J�U�R�X�S�V���R�I
�S�H�R�S�O�H���F�D�X�V�H�G���P�D�L�Q�O�\���E�\���W�K�H�L�U���I�L�Q�D�Q�F�L�D�O���V�L�W�X�D�W�L�R�Q

�5�I�F�S�B�Q�F�V�U�J�D��
�U�H�O�D�W�L�Q�J���W�R���W�K�H���F�X�U�L�Q�J���R�I���D���G�L�V�H�D�V�H���R�U���P�H�G�L�F�D�O
�F�R�Q�G�L�W�L�R�Q

�&�W�P�M�V�U�J�P�O��
�W�K�H���Z�D�\���L�Q���Z�K�L�F�K���S�R�S�X�O�D�W�L�R�Q�V���R�I���O�L�Y�L�Q�J���W�K�L�Q�J�V
�F�K�D�Q�J�H���D�Q�G���G�H�Y�H�O�R�S���R�Y�H�U���W�L�P�H
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#JCMJPHSBQI Z�

%UDGOH\ ��6���Q�G����3URV�DQG�FRQV�RI�JHQH�
HGLWLQJ�EDELHV��>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � WKHZHHN�FRP� QHZV� VFLHQFH�
KHDOWK� � � � � � � � SURV� DQG� FRQV� RI� JHQH�
HGLWLQJ� EDELHV" �>$FFHVVHG���� �0 DU�
� � � � @�

%RVH��3���� � � � ���&5,635� &DV� �2 II� 7DUJHW
( IIHFWV��&KDOOHQJHV�DQG�6ROXWLRQV�
>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � ZZZ�D] ROLIHVFLHQFHV�FRP� DUWLFO
H� &5,635� &DV� � 2 II� 7DUJHW� ( IIHFWV�
&KDOOHQJHV� DQG� 6ROXWLRQV�DVS[
>$FFHVVHG���� �0 DU��� � � � @�

%URDG�,QVWLWXWH��� � �� ���4 XHVWLRQV�DQG
$QVZHUV�DERXW�&5,635��>RQOLQH@�$YDLODEOH
DW�
KWWSV�� � ZZZ�EURDGLQVWLWXWH�RUJ� ZKDW�
EURDG� DUHDV� IRFXV� SURMHFW�
VSRWOLJKW� TXHVWLRQV� DQG� DQVZHUV� DERXW�
FULVSU�>$FFHVVHG��� � �) HE��� � � � @�

%UXFH��5��DQG�%URZQ��6���� � �� ��
* HQHWLFDOO\ �0 RGLILHG�%DELHV�DQG�D�) LUVW
$SSOLFDWLRQ�RI�&OXVWHUHG�5HJXODUO\
,QWHUVSDFHG�6KRUW�3DOLQGURPLF�5HSHDWV
�&5,635� &DV� ���2 EVWHWULFV�	
* \ QHFRORJ\ ��>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � MRXUQDOV�OZZ�FRP� JUHHQMRXUQDO� I
XOOWH[ W� � � �� � � � � � � � JHQHWLFDOO\ BPRGLILH
GBEDELHVBDQGBDBILUVW�� � �DVS[
>$FFHVVHG��� � �) HE��� � � � @�

&KHXQJ��$��DQG�1LH��-���� � �� ���+H�-LDQNXL›V
* HQHWLF�0 LVDGYHQWXUH��3DUW�� ��: KDW�$UH
WKH�0 DMRU�( WKLFDO�,VVXHV" ��7KH�+DVWLQJV
&HQWHU��>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � ZZZ�WKHKDVWLQJVFHQWHU�RUJ� MLDQN
XLV� JHQHWLF� PLVDGYHQWXUH� SDUW� � � PDMRU�
HWKLFDO� LVVXHV�>$FFHVVHG��� � �) HE��� � � � @�

&\ VWLF�) LEURVLV�) RXQGDWLRQ��Q�G����* HQH
( GLWLQJ�IRU�&\ VWLF�) LEURVLV��>RQOLQH@
$YDLODEOH�DW�
KWWSV�� � ZZZ�FII�RUJ� UHVHDUFK� FOLQLFDO�
WULDOV� JHQH� HGLWLQJ� F\ VWLF�
ILEURVLV� �a�WH[ W 7KH� � � &5,635� � � JHQH
� � � HGLWLQJ� � � WRROV�WKH� � � VLWH� � � RI�
� � WKH� � � PXWDWLRQ�>$FFHVVHG���� �0 DU�
� � � � @�

) HUQi QGH] ��&���� � � � ���6HYHQ�GLVHDVHV
&5,635�WHFKQRORJ\ �FRXOG�FXUH��>RQOLQH@
$YDLODEOH�DW�
KWWSV�� � ZZZ�ODELRWHFK�HX� LQ�
GHSWK� FULVSU� WHFKQRORJ\ � FXUH� GLVHDVH�
>$FFHVVHG���� �0 DU��� � � � @�

* OREDO�* HQH�( GLWLQJ�5HJXODWLRQ�7UDFNHU
�� � � � ���* HQH�( GLWLQJ�DQG�1HZ�%UHHGLQJ
7HFKQLTXHV��5HJXODWLRQV��5DWLQJV�DQG
,QGH[ ��>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � FULVSU� JHQH� HGLWLQJ� UHJV�
WUDFNHU�JHQHWLFOLWHUDF\ SURMHFW�RUJ
>$FFHVVHG���� �0 DU��� � � � @�

+HQGHUVRQ��+��DQG�+DOSHUQ��-���� � � � ��
&5,635�	 �( WKLFV��>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � LQQRYDWLYHJHQRPLFV�RUJ� FULVSUSH
GLD� FULVSU�
HWKLFV� � �a�WH[ W &RQFHUQV� � � DERXW� � � W
KH� � � UHODWLRQVKLSV� � � EHWZHHQ�TXLWH� �
� OLWHUDO� � $� � � KXPDQV� � � H[ HUFLVLQJ� �
� D�>$FFHVVHG���� �0 DU��� � � � @�

/DSLG��1���� � � � ���+HDOWK�5RXQGV��* HQH
HGLWLQJ�PD\ �KROG�NH\ �WR�SUHYHQWLQJ�' RZQ
V\ QGURPH��>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � ZZZ�UHXWHUV�FRP� EXVLQHVV� KHDOW
KFDUH� SKDUPDFHXWLFDOV� KHDOWK� URXQGV�
JHQH� HGLWLQJ� PD\ � KROG� NH\ � SUHYHQWLQJ�
GRZQ� V\ QGURPH� � � � � � � � � �� >$FFHVVHG�
�� �0 DU��� � � � @�
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/RSH��5��DQG�3UDVDG��0 ���� � � � ���7KH
ORQJ� WHUP�LPSOLFDWLRQV�RI�JHUPOLQH
HGLWLQJ��ULVNV�DQG�HWKLFDO�FRQFHUQV�
>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � ZZZ�IURQWLHUVLQ�RUJ� MRXUQDOV� ELR
HQJLQHHULQJ� DQG�
ELRWHFKQRORJ\ � DUWLFOHV� �� �� � � � � IELRH�� �
� � ��� � � �� � � IXOO�>$FFHVVHG���� �0 DU�
� � � � @�

/ \ ��6���� � �����( WKLFV�RI�' HVLJQHU�%DELHV�
>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � HPEU\ R�DVX�HGX� SDJHV� HWKLFV�
GHVLJQHU� EDELHV�>$FFHVVHG���� �0 DU�
� � � � @�

0 ROHFXODUVFLHQFHV�RUJ��Q�G����7KH
FKDOOHQJHV�RI�&5,635��5LVNV��RII� WDUJHW
HIIHFWV��DQG�UHJXODWLRQ��>RQOLQH@�$YDLODEOH
DW�
KWWSV�� � PROHFXODUVFLHQFHV�RUJ� FRQWHQW� W
KH� FKDOOHQJHV� RI� FULVSU� ULVNV� RII� WDUJHW�
HIIHFWV� DQG� UHJXODWLRQ� �>$FFHVVHG����
0 DU��� � � � @�

1DWLRQDO�+XPDQ�* HQRPH�5HVHDUFK
,QVWLWXWH��� � � � ���7KH�,PSDFW�RI�* HQRPLF
0 HGLFLQH�RQ�3XEOLF�+HDOWK��>RQOLQH@
$YDLODEOH�DW�
KWWSV�� � ZZZ�JHQRPH�JRY� DERXW�
JHQRPLFV� SROLF\ � LVVXHV� ZKDW� LV�
* HQRPH� ( GLWLQJ�>$FFHVVHG���� �0 DU�
� � � � @�

6KPHUNHU��-���� � � � ���&5,635� &DV� ����
SURV�DQG�� �FRQV��>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � HX�LGWGQD�FRP� SDJHV� FRPPXQLW
\ � EORJ� SRVW� FULVSU� FDV� � ZKDW� DUH� WKH�
�� � SURV� DQG� � � FRQV�>$FFHVVHG���� �0 DU�
� � � � @�

6\ QWKHJR��� � �� ���+LVWRU\ �RI�* HQHWLF
( QJLQHHULQJ�DQG�WKH�5LVH�RI�* HQRPH
( GLWLQJ�7RROV��>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � ZZZ�V\ QWKHJR�FRP� OHDUQ� JHQR
PH� HQJLQHHULQJ� KLVWRU\ �>$FFHVVHG��� �
) HE��� � � � @�

7KRUQH��/ ���� � � ����+RZ�' RHV�&5,635
&RPSDUH�ZLWK�2 WKHU�* HQH� ( GLWLQJ
0 HWKRGV" ��>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � ZZZ�ELRFRPSDUH�FRP� ( GLWRULDO�
$UWLFOHV� � � � � � � � +RZ� ' RHV� &5,635�
&RPSDUH� ZLWK� 2 WKHU� * HQH� ( GLWLQJ�
0 HWKRGV� �>$FFHVVHG��� �0 DU��� � � � @�

7KRQJSUDYL��2 ��DQG�6WDVL��$���� � � � ��
%LRWHFKQRORJ\ �,QQRYDWLRQ�LQ�' R� ,W�
<RXUVHOI��' ,<��* HQH�( GLWLQJ��$�&DOO�IRU�D
1HZ�5HJXODWRU\ �) UDPHZRUN��>RQOLQH@
$YDLODEOH�DW�
KWWSV�� � PDKLGRO�HOVHYLHUSXUH�FRP� HQ� SX
EOLFDWLRQV� ELRWHFKQRORJ\ � LQQRYDWLRQ� LQ�
GR� LW� \ RXUVHOI� GL\ � JHQH� HGLWLQJ� D� FDO
>$FFHVVHG��� �0 DU��� � � � @�

; X��/ ���� � �� ���&5,635� ( GLWHG�6WHP�&HOOV
LQ�D�3DWLHQW�ZLWK�+,9�DQG�$FXWH
/ \ PSKRF\ WLF�/HXNHPLD��>RQOLQH@�$YDLODEOH
DW�
KWWSV�� � ZZZ�QHMP�RUJ� GRL� IXOO� �� ��� � � �
1( -0 RD�� �� � � � �>$FFHVVHG���� �0 DU�
� � � � @�
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�+�D�Y�H���\�R�X���H�Y�H�U���V�W�R�S�S�H�G���W�R���W�K�L�Q�N���D�E�R�X�W���K�R�Z���\�R�X
�V�H�H���W�K�H���Z�R�U�O�G�"���,���K�D�G�Q�›�W���H�L�W�K�H�U�—�X�Q�W�L�O���O�D�V�W���\�H�D�U��
�Z�K�H�Q���P�\���G�D�G���Z�H�Q�W���I�R�U���D���U�R�X�W�L�Q�H���H�\�H���W�H�V�W���D�Q�G
�H�Q�G�H�G�� �X�S�� �E�H�L�Q�J�� �U�X�V�K�H�G�� �W�R�� �W�K�H�� �(�\�H�� �&�D�V�X�D�O�W�\
�' �H�S�D�U�W�P�H�Q�W���D�W���W�K�H���/�H�L�F�H�V�W�H�U���5�R�\�D�O���,�Q�I�L�U�P�D�U�\�����7�K�H
�Y�H�U�G�L�F�W�"���$���G�H�W�D�F�K�H�G���U�H�W�L�Q�D����

�: �D�L�W�•���Z�K�D�W�"���: �K�D�W���H�Y�H�Q���L�V���D���U�H�W�L�Q�D�"���$�Q�G���Z�K�\���Z�D�V
�L�W���V�X�G�G�H�Q�O�\���G�H�W�D�F�K�L�Q�J���O�L�N�H���S�D�L�Q�W���S�H�H�O�L�Q�J���R�I���D���Z�D�O�O����

�7�K�L�V���J�R�W���P�H���W�K�L�Q�N�L�Q�J�����+�R�Z���G�R�H�V���W�K�H���H�\�H���D�F�W�X�D�O�O�\
�Z�R�U�N�"���$�Q�G���G�L�G���P�\���G�D�G�›�V���V�K�R�U�W���V�L�J�K�W�H�G�Q�H�V�V���K�D�Y�H
�D�Q�\�W�K�L�Q�J���W�R���G�R���Z�L�W�K���W�K�L�V�"���,�W���W�X�U�Q�V���R�X�W�����R�X�U���H�\�H�V���D�U�H
�O�L�N�H���W�L�Q�\���E�X�L�O�W���L�Q���F�D�P�H�U�D�V���Z�L�W�K���K�L�J�K���W�H�F�K���I�H�D�W�X�U�H�V��
�L�Q�F�O�X�G�L�Q�J���D���O�H�Q�V�����O�L�J�K�W���V�H�Q�V�R�U�V�����D�Q�G���H�Y�H�Q���D�Q���X�O�W�U�D��
�I�D�V�W���S�U�R�F�H�V�V�R�U�����\�R�X�U���E�U�D�L�Q�������(�D�F�K���I�H�D�W�X�U�H���K�D�V���D
�E�H�Q�H�I�L�W���D�Q�G���Z�L�W�K�R�X�W���D�Q�\���R�Q�H���R�I���W�K�H�V�H���I�H�D�W�X�U�H�V��
�R�X�U���Y�L�V�L�R�Q���L�V���V�H�U�L�R�X�V�O�\���F�R�P�S�U�R�P�L�V�H�G�����-�X�V�W���O�L�N�H���D
�F�D�P�H�U�D���� �L�I�� �V�R�P�H�W�K�L�Q�J�� �J�R�H�V�� �Z�U�R�Q�J�—�O�L�N�H�� �D
�G�H�W�D�F�K�H�G���U�H�W�L�Q�D�—�\�R�X�U���Y�L�V�L�R�Q���F�D�Q���G�L�V�W�R�U�W�����J�O�L�W�F�K�����R�U
�H�Y�H�Q���G�L�V�D�S�S�H�D�U���F�R�P�S�O�H�W�H�O�\����
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�K�L�V���U�H�W�L�Q�D���Z�D�V���F�D�X�J�K�W���L�Q���W�L�P�H���W�K�D�Q�N�V���W�R���K�L�V���U�R�X�W�L�Q�H
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�3�F�U�J�O�B��
�W�K�H���D�U�H�D���D�W���W�K�H���E�D�F�N���R�I���W�K�H
�H�\�H���W�K�D�W���U�H�F�H�L�Y�H�V���O�L�J�K�W���D�Q�G
�V�H�Q�G�V���S�L�F�W�X�U�H�V���R�I���Z�K�D�W���W�K�H
�H�\�H���V�H�H�V���W�R���W�K�H���E�U�D�L�Q
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�$�B�N�F�S�B��

�-�F�U�³�T���5�B�L�F���B���$�M�P�T�F�S���-�P�P�L���B�U���U�I�F���)�V�N�B�O
�&�Z�F

�0�R�V�W���R�I���\�R�X���Z�L�O�O���U�H�F�R�J�Q�L�V�H���W�K�L�V���L�P�D�J�H�����Z�H���K�D�Y�H���D�O�O
�V�H�H�Q�� �W�K�L�V�� �L�V�� �L�Q�� �R�X�U�� �V�F�L�H�Q�F�H�� �E�R�R�N�V���� �7�K�L�V�� �L�V�� �W�K�H
�D�Q�D�W�R�P�\���R�I���W�K�H���H�\�H����
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�&�Z�F���8 �P�O�E�F�S���)�P�X���8 �F���4�F�F� 

�7�K�H���V�L�P�L�O�D�U�L�W�L�H�V���E�H�W�Z�H�H�Q���W�K�H���K�X�P�D�Q���H�\�H���D�Q�G���D
�F�D�P�H�U�D���D�U�H���F�O�H�D�U����
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�D�Q�\���I�H�H�O�L�Q�J���R�I���L�O�O�Q�H�V�V���R�U
�S�K�\�V�L�F�D�O���R�U���P�H�Q�W�D�O���F�K�D�Q�J�H
�W�K�D�W���L�V���F�D�X�V�H�G���E�\���D
�S�D�U�W�L�F�X�O�D�U���G�L�V�H�D�V�H
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�D�Q�\���I�H�H�O�L�Q�J���R�I���L�O�O�Q�H�V�V���R�U
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FDPHUD� LV� GDPDJHG�� WKH� FDPHUD� VWRSV� ZRUNLQJ�
,Q�WKH�VDPH�ZD\ �LI�WKH�UHWLQD�LV�GDPDJHG��WKLV�FDQ
FDXVH�EOLQGQHVV��6LJQDOV�DUH�VHQW�WR�\ RXU�EUDLQ�YLD
WKH� RSWLF� QHUYH�� ZKLFK� WKHQ� IOLSV� WKH� LPDJH� WKH
ULJKW� ZD\ � XS�� <HV�� \ RXU� EUDLQ� DFWXDOO\ � UHFHLYHV
HYHU\ WKLQJ�XSVLGH� GRZQ�ILUVW��%DQNV�	 �6DODSDWHN�
�� � ���

, FZ�8 PSET�

$ PSOFB�
WKH�WUDQVSDUHQW�RXWHU�FRYHULQJ�RI�WKH�H\ H

7KH� H\ H� LV� EDVLFDOO\ � D� OLYLQJ� ' 6/5� FDPHUD�� MXVW
ZLWKRXW� WKH� QHHG� WR� FKDUJH� LW�� ZHOO� VRUW� RI�� RXU
H\ HV�JHW�FKDUJHG�ZKHQ�ZH�VOHHS��VR�QR�QHHG�WR
EH�SOXJJHG�LQ��EHDXW\ �VOHHS�LV�DOO�WKDW�LV�UHTXLUHG�
+HUH›V�KRZ�LW�ZRUNV�

7KH� FRUQHD� �DXWR� IRFXV� OHQV��� OLJKW� ILUVW� HQWHUV
WKURXJK� WKH� FRUQHD�� ZKLFK� DFWV� OLNH� D� FDPHUD
OHQV�� EHQGLQJ� WKH� OLJKW� VR� LW� FDQ� EH� IRFXVHG
SURSHUO\ �� ,Q� IDFW�� � � –� � � � RI� \ RXU� H\ H›V� IRFXVLQJ
SRZHU�FRPHV�IURP�WKH�FRUQHD��/OR\ G��� � � � ��

7KH� SXSLO� �\ RXU� EXLOW� LQ� DSHUWXUH��� WKH� OLJKW� WKHQ
WUDYHOV� WKURXJK� WKH� SXSLO�� ZKLFK� FKDQJHV� VL] H� WR
FRQWURO�KRZ�PXFK�OLJKW�JHWV�LQ��MXVW�OLNH�D�FDPHUD
DGMXVWLQJ�IRU�EULJKW�RU�GDUN�VHWWLQJV��0 F' RXJDO�	
* DPOLQ��� � �� ���( YHU�QRWLFHG�˜UHG� H\ HV™�LQ�SKRWRV"
7KLV� LV� DFWXDOO\ � OLJKW� UHIOHFWLQJ� RII� WKH� EORRG
YHVVHOV�LQVLGH�\ RXU�H\ H��&OHYHODQG�&OLQLF��� � � � ��

7KH� UHWLQD� �WKH� VHQVRU� WKDW� FDSWXUHV� WKH� LPDJH��
RQFH�OLJKW�UHDFKHV�WKH�UHWLQD��LW›V�WUDQVIRUPHG�LQWR
HOHFWULFDO� VLJQDOV�� 7KH� UHWLQD� LV� SDFNHG� ZLWK
SKRWRUHFHSWRU�FHOOV�FDOOHG�URGV��IRU�VHHLQJ�LQ�GLP
OLJKW��DQG�FRQHV� �IRU�FRORXU���7KH�UHWLQD�LV�VLPLODU
WR�WKH�VHQVRU�RI�D�FDPHUD��,I�WKH�VHQVRU�RI�D

' JHVSF�� ��	. POUHPNFSZ
�O�E�


5I F�*SJT�BOE�" QFSUVSF

7KH� DERYH� LPDJH� KLJKOLJKWV� KRZ� ERWK� D� FDPHUD
DQG� WKH� KXPDQ� H\ H� FRQWUROV� WKH� DPRXQW� RI� OLJKW
WKDW�HQWHUV��7KH�ORZHU�WKH�DSHUWXUH��WKH�PRUH�OLJKW
HQWHUV� WKH� OHQV�� ,Q� D� GDUN� URRP� RXU� SXSLOV� DUH
GLODWHG�WR�DOORZ�PRUH�OLJKW�WR�HQWHU�

' JHVSF�� ��	. POUHPNFSZ
�O�E�


4I PSU�4JHI UFEOFTT�	. ZPQJB
��5I F�/ FBS�
4JHI UFE�4USVHHMF

+DYH� \ RX� HYHU� WULHG� WR� UHDG� VRPHWKLQJ� IDU� DZD\
DQG�IDLOHG�PLVHUDEO\ " �7KDW›V�0 \ RSLD��7KLV�LV�ZKHQ
WKH� H\ HEDOO� LV� WRR� ORQJ�� FDXVLQJ� OLJKW� WR� IRFXV� LQ
IURQW� RI� WKH� UHWLQD� LQVWHDG� RI� RQ� LW�� 2 XU
RSWRPHWULVW� VSRNH� WR� P\ � SDUHQWV� DERXW� 0 \ RSLD�
VRPHWKLQJ� WKDW� ,� KDG� QHYHU� KHDUG� RI� XQWLO� WKHQ
DQG�WROG�WKHP�WKDW�WKHUH�LV�D�ZD\ �WR�GHOD\ �P\ �H\ H
SUHVFULSWLRQ�LQFUHDVLQJ�

$� ORW� RI� SHRSOH� EODPH� H[ FHVVLYH� VFUHHQWLPH� IRU
WKLV�� DQG� \ HV�� WRR� PXFK� VFUHHQ� WLPH� FDQ� PDNH
WKLQJV� ZRUVH�� +RZHYHU�� 3URIHVVRU� -HUHP\
* XJJHQKHLP� RI� &DUGLII� 8QLYHUVLW\ � VD\ V� JHQHWLFV
SOD\ � D� KXJH� UROH� WRR�� ( YHQ� LI� \ RX� KDYH� ODVHU
VXUJHU\ �� \ RXU� H\ HEDOO� VWLOO� FRQWLQXHV� WR� JURZ� DQG
WKHUHIRUH� \ RX� PD\ � QHHG� WR� KDYH� WKH� VXUJHU\
SHUIRUPHG�DJDLQ�LQ�WKH�IXWXUH�
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1VQJM�
WKH�FLUFXODU��EODFN�DUHD�LQ�WKH�FHQWUH�RI�WKH�H\ H�WKDW
JHWV�ODUJHU�DQG�VPDOOHU�DQG�OHWV�LQ�OLJKW
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�$�Q�Q�X�]�L�D�W�R�����$�����	 ���D�O�����H�������� �������������' �1�$
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�J�O�R�V�V�D�U�\���K�L�V�W�R�Q�H���>�$�F�F�H�V�V�H�G������ �����0�D�U��
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%DUU\ � 6WDUU� ZDV� D� SURPLQHQW� JHQHWLFLVW� ZKR� KDG
GHGLFDWHG� PRVW� RI� KLV� OLIH� WR� UHVHDUFKLQJ� WKH
P\ VWHULHV� RI� ' 1$�� ,Q� � � � � �� %DUU\ � ZDV� FDOOHG� WR
DVVLVW�LQ�D�SDWHUQLW\ �FDVH��$�PDQ�ZDV�FRQIURQWHG
ZLWK� D� KLJKO\ � VKRFNLQJ� VLWXDWLRQ�� * HQHWLF� WHVWV
LQGLFDWHG� WKDW� WKH� PDQ� ZDV� QRW� WKH� ELRORJLFDO
IDWKHU� RI� KLV� FKLOG�� $V� WKH� JHQHWLFLVW� ZRUNLQJ� RQ
WKH�FDVH��%DUU\ �ZDV�DVNHG�WR�FDUU\ �RXW�PRUH�WHVWV
WR�VWXG\ �WKH�LVVXH�

: KDW� %DUU\ � KDG� QRW� H[ SHFWHG� ZDV� WKDW� WKH� PDQ
LQ� TXHVWLRQ� ZDV� WKH� IDWKHU� RI� KLV� FKLOG� EXW� ZDV
QRW� UHODWHG� WR� KLP� DV� D� IDWKHU� JHQHWLFDOO\ �� DQG
QRW� E\ � HUURU� RU� WHVW� IDLOXUH�� 7KH� WUXWK� ZDV� PXFK
PRUH� EL] DUUH�� WKH� IDWKHU� RI� WKH� FKLOG� ZDV� D
KXPDQ� SRVVHVVLQJ� WZR� VHSDUDWH� VHWV� RI� ' 1$� LQ
KLV� ERG\ �� 7KLV� ZDV� FDXVHG� E\ � D� JHQHWLF� IODZ�
FKLPHULVP��WKDW�KDG�JRQH�XQQRWLFHG�XQWLO�QRZ�� ,W
KDG� UHVXOWHG� IURP� D� SURFHVV� WKDW� RFFXUV� LQ� WKH
LQLWLDO� SKDVHV� RI� SUHJQDQF\ �� ZKHUH� RQH� WZLQ� LV
DEVRUEHG�E\ �WKH�RWKHU�

%DUU\ � 6WDUU�� D� VSHFLDOLVW� LQ� WKH� ILHOG� RI� JHQHWLFV
GHVFULEHG� LW� DV� D� ˜HXUHND� PRPHQW™� �9HU* DQR�
� � �� ���+H�KDG�H[ SHULHQFHG�ILUVWKDQG�WKH�FRPSOH[
QDWXUH�RI�LGHQWLW\ �DQG�WKH�ELRORJLFDO�PHFKDQLVPV
RI�FKLPHULVP�

,Q�WKLV�HVVD\ ��,�ZLOO�FRQVLGHU�WKH�LQWULJXLQJ

, FZ�8 PSET�

SKHQRPHQRQ� RI� FKLPHULVP�� D� JHQHWLF� FRQGLWLRQ
WKDW� RFFXUV� GXH� WR� D� SHUVRQ� KDYLQJ� WZR� VHWV� RI
' 1$��,�ZLOO�GHOYH�LQWR�WKH�VFLHQWLILF�GHWDLOV�EHKLQG
WKH� SKHQRPHQRQ�� UHDO� ZRUOG� RFFXUUHQFHV�
IRUHQVLF� LPSOLFDWLRQV�� DQG� WKH� PRUDO� LVVXHV� RI
KDQGOLQJ� FKLPHULF� SHUVRQV� ZKHQ� WKH\ � KDYH� OHJDO
DQG� RU�SHUVRQDO�LVVXHV�

$ I JNFSJTN�
WKH�IDFW�RU�VWDWH�LQ�DQ
RUJDQLVP�RI�FRQWDLQLQJ�FHOOV
RU�WLVVXHV�IURP�WZR�RU�PRUH
GLIIHUHQW�VSHFLHV�RU�IURP
WZR�RU�PRUH�JHQHWLFDOO\
GLIIHUHQW�OLYLQJ�WKLQJV

8 I BU�JT�$ I JNFSJTN 

&KLPHULVP� LV� D� UDUH� ELRORJLFDO� SKHQRPHQRQ
ZKHUH� DQ� LQGLYLGXDO� SRVVHVVHV� DW� OHDVW� WZR
GLVWLQFW� ' 1$� VHTXHQFHV�� W\ SLFDOO\ � UHVXOWLQJ� IURP
WZR� GLIIHUHQW� ] \ JRWHV�� +XPDQ� FKLPHULVP� RIWHQ
UHVXOWV�IURP�WKH�PHUJLQJ�RI�WZR�IUDWHUQDO�WZLQV�LQ
WKH�LQLWLDO�VWDJHV�RI�SUHJQDQF\ � �( DV\ ' 1$� ,UHODQG�
� � �� ���7KH�IXVLRQ�RI�] \ JRWHV� HPEU\ RV�OHDGV�WR�DQ
LQGLYLGXDO� ZLWK� WZR� GLIIHUHQW� JHQHWLF
FRPSRVLWLRQV� ZKLFK� PD\ � EH� GLVWULEXWHG� DFURVV
GLIIHUHQW�WLVVXHV�

+RZHYHU�� IUDWHUQDO� �WHWUDJDPHWLF�� FKLPHULVP� LV
QRW� WKH� RQO\ � YDULDWLRQ� RI� WKLV� JHQHWLF� FRQGLWLRQ�
2 WKHU� IRUPV� H[ LVW�� HDFK� RFFXUULQJ� WKURXJK
GLIIHUHQW� PHFKDQLVPV�� $QRWKHU� IRUP� LQFOXGHV
EORRG� FKLPHULVP�� ZKLFK� RFFXUV� ZKHQ� IUDWHUQDO
WZLQV� VKDUH� D� SODFHQWD�� H[ FKDQJH� EORRG� FHOOV�
DQG� OHDYH� D� PL[ � RI� JHQHWLF� VHTXHQFHV� LQ� WKH
EORRGVWUHDP�

0 LFURFKLPHULVP�� DQRWKHU� YDULDQW�� RFFXUV� ZKHQ
IHWDO�DQG�PDWHUQDO�FHOOV�FURVV�WKH�SODFHQWD�DQG

*OUSPEVDUJPO��4VSQSJTJOH�' JOE�PG�B
( FOFUJDJTU

( FOFUJDJTU�
D�SHUVRQ�ZKR�VWXGLHV
JHQHWLFV
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VLJQLILFDQWO\ �� $OPRVW� DOO� FDVHV� RI� FKLPHULVP� ZLOO
UHPDLQ� FRPSOHWHO\ � XQGHWHFWHG�� DV� RQO\ � XSRQ
H[ WHQVLYH� WHVWLQJ� ZLOO� LW� EH� LGHQWLILHG�� 0 RUH
VLJQLILFDQW� H[ DPSOHV� LQFOXGH� UHSURGXFWLYH
FKLPHULVP�� ZKHUH� D� SHUVRQ
V� HJJV� RU� VSHUP
FRQWDLQ� WKH� ' 1$� RI� WKHLU� DEVRUEHG� WZLQ� UDWKHU
WKDQ� WKHLU� RZQ�� 7KLV� FDQ� OHDG� WR� FRPSOH[ LWLHV
GXULQJ�SDWHUQDO�FDVHV��ZKLFK�,�ZLOO�GLVFXVV�IXUWKHU
EHORZ�

, FZ�8 PSET�

LQWHJUDWH� WKHPVHOYHV� LQWR� GLIIHUHQW� WLVVXHV�� 7KH
ODVW� YDULDQW� LV� DUWLILFLDO� FKLPHULVP�� 7KLV� RIWHQ
GHYHORSV� IURP� PHGLFDO� SURFHGXUHV� OLNH� RUJDQ� RU
ERQH� PDUURZ� WUDQVSODQWV�� ZKHUH� WKH� GRQHH
LQWHJUDWHV� WKH� GRQRU›V� JHQHWLF� PDWHULDO� LQWR
VSHFLILF�WLVVXHV�

&KLPHULVP� OHDGV� WR� VHYHUH� HIIHFWV� RQ� DQ
LQGLYLGXDO
V� JHQHWLF� PDNHXS�� OHDGLQJ� WR� ' 1$
GLIIHUHQFHV� DPRQJ� GLIIHUHQW� WLVVXHV�� 6XFK� DQ
LUUHJXODU� FRQGLWLRQ� KDV� OHG� WR� QXPHURXV� LVVXHV�
HVSHFLDOO\ �LQ�WKH�DUHD�RI�IRUHQVLFV�DQG�GLDJQRVLV�
DV� JHQHWLF� DQDO\ VLV� SURGXFHV� YDU\ LQJ� UHVXOWV� LQ
GLIIHUHQW�WLVVXHV�

$ BTF�4UVEJFT�PG�4FWFSF�+BX�*OKVSJFT

2 WKHU� IRUPV� RI� FKLPHULVP� KDYH� PRUH� ORFDOLVHG
HIIHFWV�� %ORRG� FKLPHULVP�� RFFXUULQJ� ZKHQ
IUDWHUQDO�WZLQV�H[ FKDQJH�EORRG�VWHP�FHOOV�LQ�WKH
ZRPE�� DIIHFWV� RQO\ � WKH� EORRGVWUHDP�� 7KLV� UHVXOWV
LQ�WZR�EORRG�W\ SHV�FRH[ LVWLQJ�ZLWKLQ�DQ�LQGLYLGXDO�
FRPSOLFDWLQJ� EORRG� WUDQVIXVLRQV� DQG� IRUHQVLF
LGHQWLILFDWLRQ�� EXW� KDV� OLPLWHG� HIIHFW� RQ� RYHUDOO
KHDOWK�

0 LFURFKLPHULVP��VLPLODUO\ �WR�EORRG�FKLPHULVP��DOVR
KDV� ORFDOLVHG� HIIHFWV�� ,W� RFFXUV� ZKHQ� IHWDO� FHOOV
LQWHJUDWH� LQWR� PDWHUQDO� WLVVXHV�� HPEHGGLQJ
WKHPVHOYHV� LQ� RUJDQV� VXFK� DV� WKH� EUDLQ�� OLYHU�� RU
VNLQ�� 6RPH� UHVHDUFK� VXJJHVWV� PLFURFKLPHULVP
PD\ � FRQWULEXWH� WR� DXWRLPPXQH� GLVHDVHV� OLNH
UKHXPDWRLG� DUWKULWLV�� DV� IRUHLJQ� IHWDO� FHOOV� FRXOG
WULJJHU� WKH� PRWKHU›V� LPPXQH� V\ VWHP� WR� DWWDFN� LWV
RZQ�MRLQWV��6LHJHO�� � �� ��

$UWLILFLDO�IRUPV�RI�FKLPHULVP�IRUPHG�WKURXJK

7BSJBOU�
VRPHWKLQJ�WKDW�LV�VOLJKWO\ �GLIIHUHQW�IURP�RWKHU
VLPLODU�WKLQJV

$ I JNFSJTN��( FOFUJD�. FDI BOJTNT�BOE
#JPMPHJDBM�*NQBDUT

&KLPHULVP� FDQ� DIIHFW� YDULRXV� WLVVXHV� DQG� RUJDQ
V\ VWHPV�� EXW� LW� YDULHV� GHSHQGLQJ� RQ� WKH� W\ SH� RI
FKLPHULVP��' LIIHUHQW�W\ SHV�RI�FKLPHULVP�GLVWULEXWH
WKH� WZR� VHWV� RI� ' 1$� GLIIHUHQWO\ � WKURXJKRXW� WKH
ERG\ ��OHDGLQJ�WR�GLIIHUHQW�OHYHOV�RI�LPSDFW�

,Q� IUDWHUQDO� FKLPHULVP�� WKH� PHFKDQLVP� RI� WZLQ
IXVLRQ�LV�QRW�IXOO\ �NQRZQ��+RZHYHU��LW�LV�WKRXJKW�WR
KDSSHQ�VKRUWO\ �LQWR�SUHJQDQF\ ��GXULQJ�WKH�] \ JRWH
RU� HDUO\ � HPEU\ R� VWDJH��� 7KH� HDUOLHU� WKH� IXVLRQ
KDSSHQV�� WKH� ZLGHU� WKH� JHQHWLF� PL[ WXUH� ZLOO
VSUHDG�� DIIHFWLQJ� PXOWLSOH� WLVVXHV� LQFOXGLQJ� WKH
VNLQ��EORRG��DQG�UHSURGXFWLYH�V\ VWHP�DW�WLPHV�

7KH�HIIHFWV�RI�IUDWHUQDO�FKLPHULVP�FDQ�YDU\

' JHVSF����%JBHSBN�TI PXJOH�UI F�EFWFMPQNFOU�PG
GSBUFSOBM�DI JNFSJTN�	4UBSS
�� � �� 
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" VUPJNNVOF�%JTFBTF�
D�GLVHDVH�LQ�ZKLFK�D�SHUVRQ
V�LPPXQH�V\ VWHP
ZURQJO\ �DWWDFNV�LWV�RZQ�KHDOWK\ �WLVVXHV

3I FVNBUPJE�" SUI SJUJT�
D�GLVHDVH�WKDW�FDXVHV�VWLIIQHVV��VZHOOLQJ��DQG�SDLQ
LQ�WKH�MRLQWV��SODFHV�ZKHUH�WZR�ERQHV�DUH
FRQQHFWHG��RI�WKH�ERG\
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SS���� � � �� ���>RQOLQH@�$YDLODEOH�DW�
KWWSV�� � ZZZ�UHVHDUFKJDWH�QHW� SXEOLFDWLR
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�V�L� �+�R���&�O�W�Y�R���[�N�N�[�8�=�)���>�$�F�F�H�V�V�H�G������ ���$�S�U��
�� ���� ���@����

�.�X�U�]�J�H�V�D�J�W���–���,�Q���D���1�X�W�V�K�H�O�O�����Q���G���������: �K�D�W���L�V���D
�4�X�D�V�D�U�"�����>�R�Q�O�L�Q�H�@���$�Y�D�L�O�D�E�O�H���D�W��
�K�W�W�S�V�������\�R�X�W�X���E�H���9�� �=���(�G�L�-�[�J�N�"
�V�L� �;�N�R�P�J�-�M�,�W�' �=�-�����6�-���>�$�F�F�H�V�V�H�G������ ���$�S�U��
�� ���� ���@����

�1�$�6�$�����Q���G���������$�Q�D�W�R�P�\���R�I���D���%�O�D�F�N���+�R�O�H��
�>�R�Q�O�L�Q�H�@���$�Y�D�L�O�D�E�O�H���D�W��
�K�W�W�S�V�������V�F�L�H�Q�F�H���Q�D�V�D���J�R�Y���X�Q�L�Y�H�U�V�H���E�O�D�F�N
���K�R�O�H�V���D�Q�D�W�R�P�\�����>�$�F�F�H�V�V�H�G������ ���$�S�U��
�� ���� ���@��

�1�$�6�$�����Q���G���������: �K�D�W���L�V���D���%�O�D�F�N���+�R�O�H�"��
�>�R�Q�O�L�Q�H�@���$�Y�D�L�O�D�E�O�H���D�W��
�K�W�W�S�V�������V�F�L�H�Q�F�H���Q�D�V�D���J�R�Y���X�Q�L�Y�H�U�V�H���E�O�D�F�N
���K�R�O�H�V���D�Q�D�W�R�P�\�����>�$�F�F�H�V�V�H�G������ ���$�S�U��
�� ���� ���@����
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' LVHDVH� KDV� EHHQ� D� ORQJ� WLPH� WKRUQ� LQ� WKH� IOHVK
RI� WKH� KXPDQ� UDFH�� ,W� KDV� EHHQ� WKH� FDXVH� RI
PDMRU� FDODPLWLHV� DFURVV� KLVWRU\ �� ZLWK� WKH� PRVW
QRWDEOH� H[ DPSOH� SHUKDSV� EHLQJ� WKH� LQIDPRXV
EODFN�GHDWK�GXULQJ�WKH��� WK�FHQWXU\ ��ZKLFK�ZLSHG
RXW�PRUH�WKDQ�D�WKLUG�RI�WKH�( XURSHDQ�SRSXODWLRQ
ZLWK� DQ� HVWLPDWHG� � � � PLOOLRQ� GHDWKV� LQ� ( XURSH
EHWZHHQ� �� � � � DQG� �� � �� �( QF\ FORSDHGLD
%ULWDQQLFD��� � � � ��

( YHQ� QRZ�� GLVHDVH� KDV� SHUVLVWHG� LQ� LWV� DLPV� WR
KLQGHU� KXPDQLW\ � LQ� PRUH� ZD\ V� WKDQ� RQH�� 7KH
RXWEUHDN�RI�6$56� &R9� � �LQ�� � �� �ZDV�FHUWDLQO\ �D
OLYLQJ� UHPLQGHU� RI� WKH� WKUHDW� WKHVH� SDWKRJHQV
SRVH�WR�XV�

%\ � � � � � �� WKH� &2 9,' � �� � SDQGHPLF� FODLPHG
DSSUR[ LPDWHO\ � � � PLOOLRQ� OLYHV� DURXQG� WKH� JOREH
�: RUOGRPHWHU�� � � � � �� ZLWK� VRPH� HVWLPDWHV
FODLPLQJ� WKDW� WKH� UHDO� GHDWK� WROO� ZDV� LQ� WKH
H[ FHVV� RI� �� �� � PLOOLRQ� EHWZHHQ� WKH� \ HDUV� � � � �
DQG� � � � �� DORQH� �6RFLHW\ � IRU� +HDOWKFDUH
( SLGHPLRORJ\ � RI� $PHULFD�� � � � � ��� ,Q� DGGLWLRQ� WR
WKLV��LQ� � � � ��DORQH��XSZDUGV�RI� �� �PLOOLRQ�SHRSOH
GLHG� IURP� FDQFHU� �5LWFKLH� DQG� 5RVHU�� � � � � ��� D
ILJXUH�ZKLFK�LV�RQO\ �H[ SHFWHG�WR�ULVH�LQ�WKH�IXWXUH�

: KDW�LI�,�WROG�\ RX��WKLV�FRXOG�DOO�FKDQJH�

, FZ�8 PSET�

1BUI PHFO�
D�PLFURVFRSLF�RUJDQLVP
ZKLFK�FDQ�FDXVH�D�GLVHDVH

$GYDQFHV� LQ� PHGLFLQH� DQG� VFLHQFH� KDYH
SRWHQWLDOO\ �EURXJKW�XV�D�VROXWLRQ��D�JDPHFKDQJHU�
D� ZHDSRQ� ZKLFK� FRXOG� GHIHDW� WKH� SHUVLVWHQW
DGYHUVDU\ �RI�PDQNLQG�

�0�5�1�$���Â���&�5�$�&�. �,�1�*���7�+�(���&�2�' �(���7�2���' �,�6�(�$�6�(���_

8 I BU�JT�N3/ "  

9DFFLQHV� WHDFK� \ RXU� LPPXQH� V\ VWHP� KRZ� WR
FUHDWH� DQWLERGLHV� WR� ILJKW� RII� GLVHDVHV� �1+6�
� � � � ��� ,W� GRHV� WKLV� E\ � LQMHFWLQJ� D� ZHDNHQHG
YHUVLRQ�RI�D�SDWKRJHQ��RU�D�GHVWUR\ HG�SDWKRJHQ�
LQWR� WKH� EORRG�� ZKLFK� LV� HDVLO\ � IRXJKW� RII� E\ � WKH
LPPXQH�V\ VWHP��$QWLERGLHV�DUH�FUHDWHG�E\ �ZKLWH
EORRG� FHOOV�� ZKLFK� PXOWLSO\ � DQG� ILJKW� RII� WKH
SDWKRJHQ��WKHQ�D�IHZ�UHPDLQ�LQ�WKH�EORRG�KDYLQJ
VWRSSHG� PXOWLSO\ LQJ� �&' &�� � � � � ��� ZKLFK� ZLOO
UHDFW� LQ� WKH� VDPH� ZD\ � LI� WKH� VDPH� GLVHDVH� HYHU
HQWHUV�WKH�ERG\ �DJDLQ��7KH�ZRUOG›V�ILUVW�VXFFHVVIXO
YDFFLQH� ZDV� FUHDWHG� E\ � ( GZDUG� -HQQHU� LQ� 0 D\
�� � � ��XVHG�WR�LQRFXODWH�DQ�� � \ HDU� ROG�FKLOG�WR

8 I BU�BSF�7BDDJOFT 

P51$�� RWKHUZLVH� NQRZQ� DV� PHVVHQJHU
5LERQXFOHLF�$FLG��LV�WKH�VLQJOH�VWUDQGHG�PROHFXOH
ZKLFK� FDUULHV� WKH� LQVWUXFWLRQV� WR� PDNH� SURWHLQ�� ,W
KROGV� DQ� HVVHQWLDO� UROH� LQ� PDNLQJ� RXW� ERGLHV
IXQFWLRQ�� DQG� LW� LV� IRXQG� LQ� DOO� OLYLQJ� FHOOV�� ,W� ZDV
GLVFRYHUHG� LQ� WKH� \ HDU� �� � � �� E\ � UHVHDUFKHUV
) UDQoRLV� -DFRE� DQG� -DFTXHV� 0 RQRG�� DQG� KDV
EHHQ� VWXGLHG� E\ � VFLHQWLVWV� IRU� GHFDGHV� EHFDXVH
RI� LWV� SRWHQWLDO� WR� EH� XVHG� WR� WUHDW� DQG� SUHYHQW
GLVHDVH� �3IL] HU�� � � � � ��� 9DFFLQHV�� KRZHYHU�� KDYH
DOUHDG\ � H[ LVWHG� ORQJ� EHIRUH� WKH� GLVFRYHU\ � RI
P51$�

" OUJCPEJFT�
VXEVWDQFHV�SURGXFHG�E\
WKH�KXPDQ�ERG\ �WR�ILJKW�RII
GLVHDVH

*NNVOF�4ZTUFN�
SURGXFHV�DQWLERGLHV�WR
ILJKW�RII�GLVHDVHV

( FOFUJD�%JTFBTFT�
FRQGLWLRQV�FDXVHG�E\ �D
SUREOHP�LQ�VRPHRQH›V
JHQHV�ZKLFK�DUH�SDVVHG
GRZQ�IURP�WKH�SDUHQWV
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XQWLO� WKH� &2 9,' � �� � SDQGHPLF� PRUH� WKDQ� KDOI� D
FHQWXU\ � ODWHU�� 7KH� ILUVW� YDFFLQH� DSSURYHG� IRU� XVH
ZDV�WKH�3IL] HU� %LR17HFK�YDFFLQH�RQ�' HFHPEHU�� �
� � � � �� E\ � WKH� 8. � JRYHUQPHQW� �3IL] HU� DQG
%LR17HFK�� � � � � ��� OHVV� WKDQ� � � PRQWKV� DIWHU� WKH
YLUXV� ZDV� RIILFLDOO\ � GHFODUHG� D� SDQGHPLF� E\ � WKH
: RUOG� +HDOWK� 2 UJDQLVDWLRQ� RQ� 0 DUFK� ���� � � � �
�: RUOG�+HDOWK�2 UJDQL] DWLRQ��� � � � ���7KH
YDFFLQDWLRQ�FDPSDLJQ�KDV�EHHQ�QRWKLQJ�VKRUW�RI
D� VXFFHVV�� %\ � � � � � �� RYHU� �� � ELOOLRQ� GRVHV� RI
&2 9,' � �� � YDFFLQHV� KDYH� EHHQ� DGPLQLVWHUHG
JOREDOO\ ��ZLWK�RYHU� � � � �RI�WKH�ZRUOG›V�SRSXODWLRQ
KDYLQJ�UHFHLYHG�DW�OHDVW�RQH�GRVH�RI�WKH�YDFFLQH
�$PHULFDQ� 8QLYHUVLW\ �� � � � � ��� 7KH� P51$� YDFFLQHV
PDGH� E\ � 3IL] HU� %LR17HFK� DQG� 0 RGHUQD� KDYH
DFFRXQWHG� IRU� PRUH� WKDQ� � � � � RI� WRWDO� YDFFLQHV
DGPLQLVWHUHG�LQ�PDQ\ �KLJK� LQFRPH�FRXQWULHV�VXFK
DV�WKH�86� �2 XU� : RUOG�LQ� ' DWD�� � � � � ��� $FFRUGLQJ
WR� * OREDO� PRGHOV�� WKLV� FDPSDLJQ� KDV� SUHYHQWHG
DQ� HVWLPDWHG� � � � PLOOLRQ� GHDWKV� E\ � � � � � � DQG
SUHYHQWLQJ�RYHU� �� � �PLOOLRQ�DGGLWLRQDO�FDVHV� �7KH
/DQFHW��� � � � ���7KHVH�VWDWLVWLFV�VKRZ�WKH�H[ WHQW�RI
WKH�UROH�WKDW�P51$�YDFFLQHV�KDYH�KDG�WR�SOD\ �LQ
WKH�SDQGHPLF�

, FZ�8 PSET�

( FOFUJD�%JTFBTFT�
FRQGLWLRQV�FDXVHG�E\ �D�SUREOHP�LQ�VRPHRQH›V�JHQHV
ZKLFK�DUH�SDVVHG�GRZQ�IURP�WKH�SDUHQWV

SURWHFW� KLP� IURP� VPDOOSR[ �� E\ � XVLQJ� PDWWHU
FROOHFWHG�IURP�D�FRZSR[ �VRUH��/HVV
WKDQ�D�FHQWXU\ �ODWHU�LQ��� � � ��/RXLV�3DVWHXU�FUHDWHG
WKH� ILUVW� ODERUDWRU\ � FUHDWHG� YDFFLQH� IRU� IRZO
FKROHUD�LQ�FKLFNHQV��7KH�GLVFRYHU\ �RI�YDFFLQHV�KDV
OHG� WR� WKH� VXFFHVVIXO� HUDGLFDWLRQ� FDPSDLJQ� RI
VPDOOSR[ � LQ� �� � � �� PDUNLQJ� WKH� HQG� RI� D� GLVHDVH
ZKLFK�NLOOHG�RYHU�� � � �� � � �� � � �SHRSOH�LQ�WKH�� � WK
FHQWXU\ �DORQH��: +2 ��� � � � ��

#FZPOE�$ 0 7*%�°�X I BU�OFYU 

) PX�BSF�N3/ " �7BDDJOFT�BOZ�%JGGFSFOU
UP�3FHVMBS�7BDDJOFT 

$� ODUJH� GLIIHUHQFH� EHWZHHQ� P51$� YDFFLQHV� DQG
UHJXODU�RQHV��LV�WKDW�P51$�YDFFLQHV�GR�QRW�HQWHU
WKH� QXFOHXV� DQG� DOWHU� WKH� ' 1$�� 7KH\ � ZRUN� E\
LQWURGXFLQJ�D�SLHFH�RI�P51$�WKDW�FRUUHVSRQGV�WR
D�YLUDO�SURWHLQ��XVXDOO\ �D�VPDOO�SLHFH�RI�D�SURWHLQ
IRXQG� RQ� WKH� YLUXV›V� RXWHU� PHPEUDQH�� �3HRSOH
ZKR�JHW�DQ�P51$�YDFFLQH�DUHQ›W�H[ SRVHG�WR�WKH
YLUXV��QRU�FDQ�WKH\ �EHFRPH�LQIHFWHG�ZLWK�WKH�YLUXV
E\ � WKH� YDFFLQH��� %\ � XVLQJ� WKLV� P51$�� FHOOV� FDQ
SURGXFH� WKH� YLUDO� SURWHLQ�� $V� SDUW� RI� D� QRUPDO
LPPXQH�UHVSRQVH��WKH�LPPXQH�V\ VWHP�UHFRJQL] HV
WKDW� WKH� SURWHLQ� LV� IRUHLJQ� DQG� SURGXFHV
DQWLERGLHV� VR� WKDW� LI� D� SHUVRQ� LV� H[ SRVHG� WR� D
YLUXV� DIWHU� UHFHLYLQJ� P51$� YDFFLQDWLRQ� IRU� LW�
DQWLERGLHV� FDQ� TXLFNO\ � UHFRJQL] H� LW�� DWWDFK� WR� LW�
DQG� PDUN� LW� IRU� GHVWUXFWLRQ� EHIRUH� LW� FDQ� FDXVH
VHULRXV� LOOQHVV� �1DWLRQDO� OLEUDU\ � RI� PHGLFLQH�
� � � � ��

) PX�I BT�N3/ " �CFFO�VTFE�TP�GBS 

' HVSLWH� LWV� GLVFRYHU\ � LQ� WKH� HDUO\ � �� � � V�� P51$
WHFKQRORJ\ �ZDV�QRW�UHDOO\ �XVHG�RQ�D�PDMRU�VFDOH

%XLOGLQJ� RQ� WKH� VXFFHVV� RI� WKH� XVH� RI� P51$
YDFFLQHV� GXULQJ� WKH� SDQGHPLF�� WKH� IXWXUH� ORRNV
EULJKW� IRU� WKH� SRWHQWLDO� RI� WKH� YDFFLQH�� ZLWK
UHVHDUFK� DOUHDG\ � RQJRLQJ� WR� PDNH� DQ� P51$
YDFFLQH� IRU� QXPHURXV� RWKHU� GLVHDVHV�� LQFOXGLQJ
$YLDQ� %LUG� ) OX�� +,9�� 0 DODULD� DQG� 7XEHUFXORVLV�� ,Q
DGGLWLRQ�� UHVHDUFKHUV� DUH� DOVR� ZRUNLQJ� RQ� DQ
P51$�VROXWLRQ�WR�JHQHWLF�GLVHDVHV��OLNH�VLFNOH�FHOO
DQDHPLD�DQG�F\ VWLF�ILEURVLV��DV�ZHOO�DV�ORRNLQJ�IRU
ZD\ V� WR� SUHYHQW� DOOHUJLF� UHDFWLRQV� �3HQQ
0 HGLFLQH���0 RVW�QRWDEO\ ��KRZHYHU��LV�WKH�SRWHQWLDO
FXUH� IRU� FDQFHU�� E\ � FUHDWLQJ� P51$� FDQFHU
YDFFLQHV� ZKLFK� ZRXOG� WKHRUHWLFDOO\ � DFWLYDWH� WKH
LPPXQH� V\ VWHP� WR� DWWDFN� FDQFHU� FHOOV�� . LQJ›V
&ROOHJH� /RQGRQ� KDYH� EHHQ� WULDOOLQJ� DQ
H[ SHULPHQWDO� P51$� FDQFHU� YDFFLQH� ZKLFK� KDV
VKRZQ�SURPLVH�LQ�WUHDWLQJ�DGYDQFHG�OXQJ�FDQFHU�
$FFRUGLQJ� WR� UHSRUWV�� HLJKW� RXW� RI� VL[ WHHQ
SDWLHQWV� ZKRVH� UHVSRQVHV� ZHUH� HYDOXDWHG
GHPRQVWUDWHG�WKDW�WKHLU�WXPRXU�VL] H�GLG�QRW�JURZ�

�0�5�1�$���Â���&�5�$�&�. �,�1�*���7�+�(���&�2�' �(���7�2���' �,�6�(�$�6�(���_

4DFQUJDJTN�
DQ�DWWLWXGH�RI�GRXEW�RU�GLVEHOLHI�DERXW�VRPHWKLQJ

*OPDVMBUF�
WR�SURWHFW�VRPHRQH�IURP�D�GLVHDVH�E\ �LQMHFWLQJ�WKHP
ZLWK�D�ZHDNHQHG�YHUVLRQ�RI�WKDW�GLVHDVH

�/�(�1�7���(�' �,�7�,�2�1���_���� �� �� �� �3�$�*�(���� ��



QRU� GLG� DQ\ � QHZ� RQHV� DSSHDU� �. LQJ›V� &ROOHJH
/RQGRQ�� � � � � ��� 7KH� SRWHQWLDO� RI� WKHVH� YDFFLQHV
FRXOG� SRWHQWLDOO\ � PDUN� WKH� EHJLQQLQJ� RI� WKH� HQG
WR� PDMRU� SUREOHPV� VXFK� DV� FDQFHU�� ZKLFK� ZRXOG
KDYH�D�KXJHO\ �SRVLWLYH�HIIHFW�RQ�RXU�SURJUHVVLRQ
DV�D�VRFLHW\ �

QRZ�� ZH� GR� QRW� IXOO\ � XQGHUVWDQG� WKH� ORQJ� WHUP
HIIHFWV� ZKLFK� WKHVH� YDFFLQHV� KDYH� RQ� WKH� ERG\ �
DV� WKHUH� ZHUH� PDQ\ � SRWHQWLDO� VLGH� HIIHFWV� ZLWK
YDFFLQHV� OLNH� WKH� 3IL] HU� %LR17HFK�� LQFOXGLQJ
$QDSK\ OD[ LV� �VHYHUH� DOOHUJLF� UHDFWLRQV��� DQG
P\ RFDUGLWLV� �LQIODPPDWLRQ� RI� WKH� KHDUW�� �&' &�
� � � � ���7KHVH�HIIHFWV��ZKLOVW�UDUH��KDYH�VXEMHFWHG
P51$� YDFFLQHV� WR� PXFK� VFUXWLQ\ �� LQFUHDVLQJ
SXEOLF� PLVWUXVW� LQ� WKLV� QHZ� YHQWXUH�� +RZHYHU�� WKH
VXFFHVV� RI� P51$� YDFFLQHV� GXULQJ� WKH� SDQGHPLF
ZDV� XQGHQLDEO\ � HYLGHQW�� $FFRUGLQJ� WR� D� VWXG\
FRQGXFWHG�E\ �3DOWLHO��=KHQJ��	 �=KHQJ��� � � ����WKH
WZR� PRVW� HIIHFWLYH� &2 9,' � �� � YDFFLQHV� VWXGLHG�
ZHUH� P51$� YDFFLQHV�� EHLQJ� WKH� 3IL] HU� %LR17HFK
YDFFLQH� ZLWK� D� � � � � VXFFHVV� UDWH� DJDLQVW� WKH
LQLWLDO� VWUDLQ�� DQG� WKH� 0 RGHUQD� YDFFLQH� ZLWK� D
� � ��� � VXFFHVV�UDWH�� : KHQ�FRPSDUHG�DJDLQVW�WKH
VXFFHVV�UDWHV�RI�RWKHU�QRQ� P51$
YDFFLQHV� OLNH� $VWUD=HQHFD� ZLWK� MXVW� � � �
HIIHFWLYHQHVV��WKH�DGYDQWDJHV�RI�P51$�YDFFLQHV
DUH� FOHDU� IRU� DOO� WR� VHH�� EHLQJ� FOHDUO\ � PRUH
HIIHFWLYH� DW� LQ� SUHYHQWLQJ� &2 9,' � �� � GXULQJ� WKH
SDQGHPLF�

) PXFWFS
�UI FSF�BSF�ESBXCBDLT���

' HVSLWH� WKH� XQPDWFKHG� SRWHQWLDO� RI� P51$
YDFFLQHV�� WKHUH� DUH� XQIRUWXQDWHO\ � PDQ\
GUDZEDFNV� ZKLFK� KDYH� KLQGHUHG� WKH� YDFFLQHV
IURP� WDNLQJ� WKH� OHDG� LQ� WKH� YDFFLQDWLRQ� LQGXVWU\ �
) RU� RQH�� WKH� IDFW� WKDW� LW� ZDV� RQO\ � UHFHQWO\
GLVFRYHUHG� KDV� OHG� WR� SXEOLF� VFHSWLFLVP� DQG
GLVWUXVW� DERXW� WKH� QDWXUH� RI� P51$� YDFFLQHV�
ZKLFK�OHG�WR�DQ�˜DQWL� YD[ � �FDPSDLJQ�DJDLQVW�WKH
FRURQDYLUXV� YDFFLQHV�� ZLWK� WZLWWHU� EHLQJ� D� PDMRU
KXE�IRU�PLVLQIRUPDWLRQ�DERXW�WKH�&2 9,' �YDFFLQHV
�3XOLGR� HW� DO��� � � � � ��� $GGLWLRQDOO\ �� WKH� VWRUDJH
UHTXLUHPHQWV� IRU� VDLG� YDFFLQHV� PDNH� LW� YHU\
GLIILFXOW�WR�DGPLQLVWHU�GRVHV�ZRUOGZLGH�HIIHFWLYHO\
� � WKH� 3IL] HU� %LR17HFK� YDFFLQH� QHHGHG� WR� EH
VWRUHG� DW� WHPSHUDWXUHV� DV� ORZ� DV� � � � ‚ &� WR
PDLQWDLQ�LWV�VWDELOLW\ ��&' &��� � � � ���' XH�WR�WKH�ORZ
WHPSHUDWXUHV� QHHGHG� WR� LQLWLDOO\ � VWRUH� P51$
YDFFLQHV� OLNH� WKLV�� H[ SHQVLYH� VSHFLDOLVHG� IUHH] HUV
DUH�UHTXLUHG��ZKLFK�PDNHV�GLVWULEXWLRQ�WR�UHPRWH
DUHDV�DQG�UHJLRQV�ZLWK�OLPLWHG�LQIUDVWUXFWXUH�ERWK
FKDOOHQJLQJ� DQG� FRVWO\ �� 7KH� FRVW� RI
PDQXIDFWXULQJ� WKHVH� YDFFLQHV� DOVR� GRHV� QRW
FRPH� FKHDS�� ZLWK� DQ� HVWLPDWHG� � �� � ��� PLOOLRQ
QHHGHG� WR� SURGXFH� �� � � PLOOLRQ� GRVHV� RI� WKH
3IL] HU� %LR17HFK� YDFFLQH� �0 6) �� � � � ���� FRPLQJ� WR
DURXQG�� ��� � �SHU�GRVH��' HVSLWH�WKLV�VHHPLQJO\ �ORZ
SULFH�� SKDUPDFHXWLFDO� FRPSDQLHV� WHQG� WR� LQIODWH
SULFHV�H[ RUELWDQWO\ ��ZLWK�WKH�FRVW�IRU�D�VLQJOH�GRVH
RI� WKH� 3IL] HU� YDFFLQH� LQ� WKH� 8. � FRVWLQJ� EHWZHHQ
e� � � DQG� e� � � IRU� D� FRQVXPHU� �%%&� 1HZV�� � � � � ��
ZLWK�WKH�86� JRYHUQPHQW�EHLQJ�FKDUJHG� � � � �SHU
GRVH�� 2 Q� WKH� FRQWUDU\ �� WKH� QRQ� P51$� YDFFLQH
$VWUD=HQHFD�FKDUJHG�WKH�86�JRYHUQPHQW�MXVW�� �
SHU� GRVH� �2 EVHUYHU�� � � � � ��� VKRZLQJ� WKH� FOHDU
FRQWUDVW� LQ� SULFH� EHWZHHQ� WKH� P51$� DQG� QRQ�
P51$� YDFFLQHV�� ) LQDOO\ �� GXH� WR� WKH� OLPLWHG
NQRZOHGJH�DERXW�P51$�YDFFLQHV�DV�RI

$ PODMVTJPO

$OWKRXJK� P51$� YDFFLQDWLRQ� WHFKQRORJ\ � LV� LQ� WKH
HDUO\ � VWDJHV� RI� LWV� GHYHORSPHQW�� LW� KDV� WKH
SRWHQWLDO�WR�EHFRPH�D�JDPHFKDQJHU�LQ�WKH�IXWXUH
RI� PHGLFLQH� DQG� FRXOG� FKDQJH� WKH� FRXUVH� RI
KLVWRU\ �IRUHYHU��7KH�VXFFHVVHV�RI�P51$›V�GHEXW
KDYH� DOUHDG\ � EHHQ� VKRZQ� WR� WKH� ZRUOG�� ZKLFK
FRXOG�KRSHIXOO\ �EH�D�SODWIRUP�IRU�ILQGLQJ�WKH�FXUH
WR� PDQ\ � RWKHU� LQFXUDEOH� GLVHDVHV� OLNH� FDQFHU�� ,W
PD\ �EH�WRR�HDUO\ �WR�WHOO�LI�WKH�NH\ �LV�IRXQG�WKURXJK
P51$��EXW�ZLWK�WKH�SURPLVH�VKRZQ�DOUHDG\ ��P51$
FRXOG� UHDOO\ � FUDFN� WKH� FRGH� WR� WKH� SUREOHP� RI
GLVHDVH��RQFH�DQG�IRU�DOO�

�0�5�1�$���Â���&�5�$�&�. �,�1�*���7�+�(���&�2�' �(���7�2���' �,�6�(�$�6�(���_

$ ZTUJD�' JCSPTJT�
D�JHQHWLF�FRQGLWLRQ�ZKHUH�WKH�ERG\ �SURGXFHV�PXFXV
ZKLFK�FORJV�RUJDQV�OLNH�WKH�OXQJV��OHDGLQJ�WR�EUHDWKLQJ
GLIILFXOWLHV�DQG�GLJHVWLYH�SUREOHPV

, FZ�8 PSET�

5VCFSDVMPTJT�	5#
�
DQ�LQIHFWLRXV�EDFWHULDO�GLVHDVH�ZKLFK�SULPDULO\ �WDUJHWV
WKH�OXQJV

�/�(�1�7���(�' �,�7�,�2�1���_���� �� �� �� �3�$�*�(���� ��



/ FVSPEJWFSTJUZ��WKH�UDQJH�RI�GLIIHUHQFHV�LQ
LQGLYLGXDO�EUDLQ�IXQFWLRQ�DQG�EHKDYLRXUDO�WUDLWV�
UHJDUGHG�DV�SDUW�RI�QRUPDO�YDULDWLRQ�LQ�WKH�KXPDQ
SRSXODWLRQ��XVHG�HVSHFLDOO\ �LQ�WKH�FRQWH[ W�RI�DXWLVWLF
VSHFWUXP�GLVRUGHUV��

, FZ�8 PSET�
( QF\ FORSDHGLD�%ULWDQQLFD��� � � � ���%ODFN
' HDWK��>RQOLQH@�$YDLODEOH�DW��%DQNV��0 ��6��
	 �6DODSDWHN��3����� � ����' HYHORSPHQW�RI
YLVXDO�SHUFHSWLRQ��&DPEULGJH��>$FFHVVHG�
� � �0 DU��� � � � @�

. LQJ
V�&ROOHJH�/RQGRQ��� � � � ���P51$
&DQFHU�9DFFLQH�6KRZV�3RWHQWLDO�LQ
$GYDQFHG�6WDJH�&DQFHU�3DWLHQWV�LQ�3KDVH
��7ULDO��>RQOLQH@�$YDLODEOH�DW��%DQNV��0 ��6��
	 �6DODSDWHN��3����� � ����' HYHORSPHQW�RI
YLVXDO�SHUFHSWLRQ��&DPEULGJH��>$FFHVVHG�
� �$SU��� � � � @�

0 pGHFLQV�6DQV�) URQWLqUHV��0 6) ���� � � ���
P51$�YDFFLQH�WHFKQRORJ\ �WUDQVIHU�
SURFHVV�DQG�FRVW�PRGHOOLQJ��>RQOLQH@
$YDLODEOH�DW��%DQNV��0 ��6���	 �6DODSDWHN��3�
��� � ����' HYHORSPHQW�RI�YLVXDO�SHUFHSWLRQ�
&DPEULGJH��>$FFHVVHG��� �$SU��� � � � @�

1+6��� � � � ���: K\ �YDFFLQDWLRQ�LV�LPSRUWDQW
DQG�WKH�VDIHVW�ZD\ �WR�SURWHFW�\ RXUVHOI�
>RQOLQH@�$YDLODEOH�DW��%DQNV��0 ��6���	
6DODSDWHN��3����� � ����' HYHORSPHQW�RI�YLVXDO
SHUFHSWLRQ��&DPEULGJH��>$FFHVVHG���
$SU��� � � � @�

1DWLRQDO�/LEUDU\ �RI�0 HGLFLQH��Q�G����: KDW
DUH�P51$�YDFFLQHV�DQG�KRZ�GR�WKH\
ZRUN" ��>RQOLQH@�$YDLODEOH�DW��%DQNV��0 ��6��
	 �6DODSDWHN��3����� � ����' HYHORSPHQW�RI
YLVXDO�SHUFHSWLRQ��&DPEULGJH��>$FFHVVHG�
� �$SU��� � � � @�

2 EVHUYHU��� � � � ���&2 9,' � �� �9DFFLQH
3ULFHV��3IL] HU��0 RGHUQD��$VWUD=HQHFD�	
2 [ IRUG��>RQOLQH@�$YDLODEOH�DW��%DQNV��0 ��6��
	 �6DODSDWHN��3����� � ����' HYHORSPHQW�RI
YLVXDO�SHUFHSWLRQ��&DPEULGJH��>$FFHVVHG�
� �$SU��� � � � @�

#JCMJPHSBQI Z�

%%&�1HZV��� � � � ���&RYLG�YDFFLQH��+RZ�ZLOO
WKH�ZRUOG�YDFFLQDWH�VHYHQ�ELOOLRQ" ��>RQOLQH@
$YDLODEOH�DW��%DQNV��0 ��6���	 �6DODSDWHN��3�
��� � ����' HYHORSPHQW�RI�YLVXDO�SHUFHSWLRQ�
&DPEULGJH��>$FFHVVHG��� �$SU��� � � � @�

&HQWHUV�IRU�' LVHDVH�&RQWURO�DQG
3UHYHQWLRQ��&' &���� � � � ���&OLQLFDO
&RQVLGHUDWLRQV��0 \ RFDUGLWLV�DQG
3HULFDUGLWLV�DIWHU�5HFHLSW�RI�&2 9,' � ��
9DFFLQHV�$PRQJ�$GROHVFHQWV�DQG�<RXQJ
$GXOWV��>RQOLQH@�$YDLODEOH�DW��%DQNV��0 ��6��
	 �6DODSDWHN��3����� � ����' HYHORSPHQW�RI
YLVXDO�SHUFHSWLRQ��&DPEULGJH��>$FFHVVHG�
� �$SU��� � � � @�

&HQWHUV�IRU�' LVHDVH�&RQWURO�DQG
3UHYHQWLRQ��&' &���Q�G����3IL] HU� %LR17HFK
&2 9,' � �� �9DFFLQH�6WRUDJH�DQG�+DQGOLQJ
6XPPDU\ ��>RQOLQH@�$YDLODEOH�DW��%DQNV��0 �
6���	 �6DODSDWHN��3����� � ����' HYHORSPHQW�RI
YLVXDO�SHUFHSWLRQ��&DPEULGJH��>$FFHVVHG�
� �$SU��� � � � @�

&HQWUHV�IRU�' LVHDVH�&RQWURO�DQG
3UHYHQWLRQ��� � � � ���( [ SODLQLQJ�KRZ
YDFFLQHV�ZRUN��>RQOLQH@�$YDLODEOH�DW��%DQNV�
0 ��6���	 �6DODSDWHN��3����� � ����' HYHORSPHQW
RI�YLVXDO�SHUFHSWLRQ��&DPEULGJH�
>$FFHVVHG��� �$SU��� � � � @�

' DWWDQL��6���6DPERUVND��9���5LWFKLH��+��DQG
5RVHU��0 ���� � � � ���&DQFHU��2 XU�: RUOG�LQ
' DWD��>RQOLQH@�$YDLODEOH�DW��%DQNV��0 ��6���	
6DODSDWHN��3����� � ����' HYHORSPHQW�RI�YLVXDO
SHUFHSWLRQ��&DPEULGJH��>$FFHVVHG��� �
0 DU��� � � � @�

�0�5�1�$���Â���&�5�$�&�. �,�1�*���7�+�(���&�2�' �(���7�2���' �,�6�(�$�6�(���_
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/ FVSPEJWFSTJUZ��WKH�UDQJH�RI�GLIIHUHQFHV�LQ
LQGLYLGXDO�EUDLQ�IXQFWLRQ�DQG�EHKDYLRXUDO�WUDLWV�
UHJDUGHG�DV�SDUW�RI�QRUPDO�YDULDWLRQ�LQ�WKH�KXPDQ
SRSXODWLRQ��XVHG�HVSHFLDOO\ �LQ�WKH�FRQWH[ W�RI�DXWLVWLF
VSHFWUXP�GLVRUGHUV��

, FZ�8 PSET�
8. �$XWKRUL] DWLRQ��3IL] HU�DQG�%LR17HFK
�� � � � ���3IL] HU�DQG�%LR17HFK�$FKLHYH�) LUVW
$XWKRUL] DWLRQ�LQ�WKH�: RUOG�IRU�D�9DFFLQH
WR�&RPEDW�&2 9,' � �� ��>RQOLQH@�$YDLODEOH
DW��%DQNV��0 ��6���	 �6DODSDWHN��3����� � ���
' HYHORSPHQW�RI�YLVXDO�SHUFHSWLRQ�
&DPEULGJH��>$FFHVVHG��� �$SU��� � � � @�

8. �+HDOWK�6HFXULW\ �$JHQF\ ��� � � � ���: KDW
DUH�P51$�YDFFLQHV�DQG�KRZ�GR�WKH\
ZRUN" ��>RQOLQH@�$YDLODEOH�DW��%DQNV��0 ��6��
	 �6DODSDWHN��3����� � ����' HYHORSPHQW�RI
YLVXDO�SHUFHSWLRQ��&DPEULGJH��>$FFHVVHG�
� �$SU��� � � � @�

: RUOG�+HDOWK�2 UJDQL] DWLRQ��� � � � ���: +2
' LUHFWRU� * HQHUDO›V�2 SHQLQJ�5HPDUNV�DW
WKH�0 HGLD�%ULHILQJ�RQ�&2 9,' � �� �–����0 DUFK
� � � � ��>RQOLQH@�$YDLODEOH�DW��%DQNV��0 ��6��
	 �6DODSDWHN��3����� � ����' HYHORSPHQW�RI
YLVXDO�SHUFHSWLRQ��&DPEULGJH��>$FFHVVHG�
� �$SU��� � � � @�

: RUOG�+HDOWK�2 UJDQL] DWLRQ��Q�G����$�%ULHI
+LVWRU\ �RI�9DFFLQDWLRQ��>RQOLQH@�$YDLODEOH
DW��%DQNV��0 ��6���	 �6DODSDWHN��3����� � ���
' HYHORSPHQW�RI�YLVXDO�SHUFHSWLRQ�
&DPEULGJH��>$FFHVVHG��� �$SU��� � � � @�

: RUOGRPHWHU��Q�G����&RURQDYLUXV�XSGDWH
�OLYH���>RQOLQH@�$YDLODEOH�DW��%DQNV��0 ��6���	
6DODSDWHN��3����� � ����' HYHORSPHQW�RI�YLVXDO
SHUFHSWLRQ��&DPEULGJH��>$FFHVVHG��� �
0 DU��� � � � @�

3DOWLHO��$��' ���=KHQJ��$���	 �=KHQJ��: �
�� � � ����$VVHVVPHQW�RI�P51$�9DFFLQHV
$JDLQVW�&2 9,' � �� �DQG�9DULDQWV�RI
&RQFHUQ��-$0 $�1HWZRUN�2 SHQ��� ��� ��
H� �� � � � � ��>RQOLQH@�$YDLODEOH�DW��%DQNV��0 �
6���	 �6DODSDWHN��3����� � ����' HYHORSPHQW�RI
YLVXDO�SHUFHSWLRQ��&DPEULGJH��>$FFHVVHG�
� �$SU��� � � � @�

3IL] HU��� � � � ���P51$�WHFKQRORJ\ ��>RQOLQH@
$YDLODEOH�DW��%DQNV��0 ��6���	 �6DODSDWHN��3�
��� � ����' HYHORSPHQW�RI�YLVXDO�SHUFHSWLRQ�
&DPEULGJH��>$FFHVVHG��� � �0 DU��� � � � @�

3XOLGR��&��0 ���9LOODUHMR� &DUEDOOLGR��%��
5HGRQGR� 6DPD��* ��DQG�* yPH] ��$�
�� � � � ���&2 9,' � �� �LQIRGHPLF��0 RUH
UHWZHHWV�IRU�VFLHQFH� EDVHG�LQIRUPDWLRQ�RQ
FRURQDYLUXV�WKDQ�IRU�IDOVH�LQIRUPDWLRQ�
,QWHUQDWLRQDO�6RFLRORJ\ ��� � �� ���SS�� � � � � � � �
>RQOLQH@�$YDLODEOH�DW��%DQNV��0 ��6���	
6DODSDWHN��3����� � ����' HYHORSPHQW�RI�YLVXDO
SHUFHSWLRQ��&DPEULGJH��>$FFHVVHG��� �$SU�
� � � � @�

5LWFKLH��+��DQG�5RVHU��0 ���� � � � ���&DQFHU�
2 XU�: RUOG�LQ�' DWD��>RQOLQH@�$YDLODEOH�DW�
%DQNV��0 ��6���	 �6DODSDWHN��3����� � ���
' HYHORSPHQW�RI�YLVXDO�SHUFHSWLRQ�
&DPEULGJH��>$FFHVVHG��� � �0 DU��� � � � @�

6RFLHW\ �IRU�+HDOWKFDUH�( SLGHPLRORJ\ �RI
$PHULFD��� � � � ���8SGDWHG�&2 9,' � ��
JOREDO�GHDWK�WROO�HVWLPDWH�LV�WKUHH�WLPHV
ZKDW�UHFRUGV�LQGLFDWH��>RQOLQH@�$YDLODEOH
DW��%DQNV��0 ��6���	 �6DODSDWHN��3����� � ���
' HYHORSPHQW�RI�YLVXDO�SHUFHSWLRQ�
&DPEULGJH��>$FFHVVHG��� � �0 DU��� � � � @�

�0�5�1�$���Â���&�5�$�&�. �,�1�*���7�+�(���&�2�' �(���7�2���' �,�6�(�$�6�(���_
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�, �F�Z���8 �P�S�E�T�����_���&�$�1���7�+�(���*�8�7���0�,�&�5�2�%�,�2�0�(���&�2�0�%�$�7���&�$�1�&�(�5�"��

�� �"�1���7�) �&���	 �8�7
�� �*�$�5�2�#�*�2�0 �&
�� �2�0 �#�"�7���� �"�1�$�&�5�Ç��
�� �<���� �"�5�*���� �) �"�) ���Ñ�� �&�"�5���D�E�Ò

�7�K�H���J�X�W���P�L�F�U�R�E�L�R�P�H�����D���F�R�P�S�O�H�[���F�R�P�P�X�Q�L�W�\���R�I
�E�D�F�W�H�U�L�D�����I�X�Q�J�L�����Y�L�U�X�V�H�V�����D�Q�G���D�U�F�K�D�H�D���U�H�V�L�G�L�Q�J���L�Q
�W�K�H���K�X�P�D�Q���G�L�J�H�V�W�L�Y�H���V�\�V�W�H�P�����K�D�V���H�P�H�U�J�H�G���D�V���D
�F�U�X�F�L�D�O���S�O�D�\�H�U���L�Q���K�X�P�D�Q���K�H�D�O�W�K�����5�H�F�H�Q�W���U�H�V�H�D�U�F�K
�K�L�J�K�O�L�J�K�W�V���L�W�V���S�U�R�I�R�X�Q�G���L�P�S�D�F�W���R�Q���L�P�P�X�Q�H���V�\�V�W�H�P
�U�H�J�X�O�D�W�L�R�Q���� �P�H�W�D�E�R�O�L�V�P���� �D�Q�G�� �H�Y�H�Q�� �F�D�Q�F�H�U
�S�U�R�J�U�H�V�V�L�R�Q���� �6�F�L�H�Q�W�L�V�W�V�� �D�U�H�� �L�Q�F�U�H�D�V�L�Q�J�O�\
�L�Q�Y�H�V�W�L�J�D�W�L�Q�J���Z�K�H�W�K�H�U���W�K�H���J�X�W���P�L�F�U�R�E�L�R�P�H���F�D�Q���E�H
�K�D�U�Q�H�V�V�H�G���W�R���H�Q�K�D�Q�F�H���F�D�Q�F�H�U���W�U�H�D�W�P�H�Q�W�����S�U�H�Y�H�Q�W
�W�X�P�R�X�U�� �G�H�Y�H�O�R�S�P�H�Q�W���� �R�U�� �L�P�S�U�R�Y�H�� �W�K�H�U�D�S�H�X�W�L�F
�R�X�W�F�R�P�H�V�����7�K�L�V���H�V�V�D�\���H�[�S�O�R�U�H�V���W�K�H���U�H�O�D�W�L�R�Q�V�K�L�S
�E�H�W�Z�H�H�Q�� �W�K�H�� �J�X�W�� �P�L�F�U�R�E�L�R�P�H�� �D�Q�G�� �F�D�Q�F�H�U��
�I�R�F�X�V�L�Q�J�� �R�Q�� �L�W�V�� �U�R�O�H�� �L�Q�� �L�P�P�X�Q�H�� �P�R�G�X�O�D�W�L�R�Q��
�W�X�P�R�X�U���V�X�S�S�U�H�V�V�L�R�Q�����D�Q�G���S�R�W�H�Q�W�L�D�O���D�S�S�O�L�F�D�W�L�R�Q�V���L�Q
�F�D�Q�F�H�U���W�K�H�U�D�S�L�H�V��

�D�Q�G���F�\�W�R�W�R�[�L�F���7���O�\�P�S�K�R�F�\�W�H�V�����Z�K�L�F�K���S�O�D�\���N�H�\���U�R�O�H�V
�L�Q�� �H�O�L�P�L�Q�D�W�L�Q�J�� �P�D�O�L�J�Q�D�Q�W�� �F�H�O�O�V�� ���=�L�W�Y�R�J�H�O�� �H�W�� �D�O����
�� �������������' �\�V�E�L�R�V�L�V�����D�Q���L�P�E�D�O�D�Q�F�H���L�Q���J�X�W���P�L�F�U�R�E�L�R�W�D��
�F�D�Q�� �Z�H�D�N�H�Q�� �L�P�P�X�Q�H�� �U�H�V�S�R�Q�V�H�V���� �L�Q�F�U�H�D�V�L�Q�J
�V�X�V�F�H�S�W�L�E�L�O�L�W�\���W�R���F�D�Q�F�H�U����

�. �J�D�S�P�C�J�P�N�F��
�W�K�H���P�L�F�U�R�R�U�J�D�Q�L�V�P�V�����O�L�Y�L�Q�J���W�K�L�Q�J�V���W�R�R
�V�P�D�O�O���W�R���E�H���V�H�H�Q�����W�K�D�W���H�[�L�V�W���L�Q���D
�S�D�U�W�L�F�X�O�D�U���H�Q�Y�L�U�R�Q�P�H�Q�W���R�U���L�Q���W�K�H
�K�X�P�D�Q���E�R�G�\

�*�O�U�S�P�E�V�D�U�J�P�O

���( �V�U���. �J�D�S�P�C�J�P�N�F���B�O�E���$�B�O�D�F�S
�1�S�F�W�F�O�U�J�P�O

�5�I�F���( �V�U���. �J�D�S�P�C�J�P�N�F���B�O�E���*�N�N�V�O�F
�3�F�H�V�M�B�U�J�P�O

�7�K�H�� �J�X�W���P�L�F�U�R�E�L�R�P�H�� �S�U�R�I�R�X�Q�G�O�\�� �L�Q�I�O�X�H�Q�F�H�V�� �W�K�H
�L�P�P�X�Q�H���V�\�V�W�H�P�����V�K�D�S�L�Q�J���L�W�V���D�E�L�O�L�W�\���W�R���G�H�W�H�F�W���D�Q�G
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�W�U�D�Q�V�S�O�D�Q�W�D�W�L�R�Q���W�R���H�Q�K�D�Q�F�H���W�U�H�D�W�P�H�Q�W���U�H�V�S�R�Q�V�H
�L�Q�� �S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �G�\�V�E�L�R�V�L�V���� �D�Q�G�� �P�L�F�U�R�E�L�R�P�H
�H�Q�J�L�Q�H�H�U�L�Q�J���W�R���J�H�Q�H�W�L�F�D�O�O�\���P�R�G�L�I�\���J�X�W���E�D�F�W�H�U�L�D
�I�R�U���D�Q�W�L�F�D�Q�F�H�U���H�I�I�H�F�W�V�����7�K�H�V�H���D�S�S�U�R�D�F�K�H�V���K�R�O�G
�S�U�R�P�L�V�H���I�R�U���S�H�U�V�R�Q�D�O�L�]�L�Q�J���F�D�Q�F�H�U���W�U�H�D�W�P�H�Q�W�V���D�Q�G
�L�P�S�U�R�Y�L�Q�J�� �F�O�L�Q�L�F�D�O�� �R�X�W�F�R�P�H�V���� �S�R�V�L�W�L�R�Q�L�Q�J�� �W�K�H
�P�L�F�U�R�E�L�R�P�H�� �D�V�� �D�� �N�H�\�� �W�D�U�J�H�W�� �L�Q�� �S�U�H�F�L�V�L�R�Q
�P�H�G�L�F�L�Q�H��

�$�P�O�D�M�V�T�J�P�O

�7�K�H���J�X�W���P�L�F�U�R�E�L�R�P�H���S�O�D�\�V���D���F�U�X�F�L�D�O���U�R�O�H���L�Q���F�D�Q�F�H�U��
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�$�I�F�N�P�U�I�F�S�B�Q�Z��
�W�K�H���W�U�H�D�W�P�H�Q�W���R�I���G�L�V�H�D�V�H�V���X�V�L�Q�J���F�K�H�P�L�F�D�O�V

�3�B�E�J�P�U�I�F�S�B�Q�Z��
�W�K�H���X�V�H���R�I���F�R�Q�W�U�R�O�O�H�G���D�P�R�X�Q�W�V���R�I���U�D�G�L�D�W�L�R�Q�����D���I�R�U�P
�R�I���H�Q�H�U�J�\�����D�L�P�H�G���D�W���D���S�D�U�W�L�F�X�O�D�U���S�D�U�W���R�I���W�K�H���E�R�G�\��
�W�R���W�U�H�D�W���G�L�V�H�D�V�H

�. �F�U�B�C�P�M�J�U�F��
�D�Q�\���V�X�E�V�W�D�Q�F�H���L�Q�Y�R�O�Y�H�G���L�Q���P�H�W�D�E�R�O�L�V�P�����W�K�H
�F�K�H�P�L�F�D�O���S�U�R�F�H�V�V�H�V���L�Q���W�K�H���E�R�G�\���Q�H�H�G�H�G���I�R�U���O�L�I�H��



�3�$�*�(���� ��

�S�U�H�Y�H�Q�W�L�R�Q���� �L�P�P�X�Q�H�� �U�H�J�X�O�D�W�L�R�Q���� �D�Q�G�� �W�U�H�D�W�P�H�Q�W
�U�H�V�S�R�Q�V�H�V���� �$�� �E�D�O�D�Q�F�H�G�� �P�L�F�U�R�E�L�R�P�H�� �H�Q�K�D�Q�F�H�V
�D�Q�W�L�W�X�P�R�U�� �L�P�P�X�Q�L�W�\���� �S�U�R�G�X�F�H�V�� �S�U�R�W�H�F�W�L�Y�H
�P�H�W�D�E�R�O�L�W�H�V�����D�Q�G���L�Q�I�O�X�H�Q�F�H�V���F�K�H�P�R�W�K�H�U�D�S�\���D�Q�G
�L�P�P�X�Q�R�W�K�H�U�D�S�\�� �H�I�I�L�F�D�F�\���� �: �K�L�O�H�� �G�\�V�E�L�R�V�L�V�� �F�D�Q
�S�U�R�P�R�W�H���F�D�Q�F�H�U���S�U�R�J�U�H�V�V�L�R�Q�����V�W�U�D�W�H�J�L�H�V���V�X�F�K���D�V
�S�U�R�E�L�R�W�L�F�V���� �G�L�H�W�D�U�\�� �L�Q�W�H�U�Y�H�Q�W�L�R�Q�V���� �D�Q�G�� �I�H�F�D�O
�P�L�F�U�R�E�L�R�W�D�� �W�U�D�Q�V�S�O�D�Q�W�D�W�L�R�Q�� �R�I�I�H�U�� �S�U�R�P�L�V�L�Q�J
�D�Y�H�Q�X�H�V�� �I�R�U�� �K�D�U�Q�H�V�V�L�Q�J�� �W�K�H�� �P�L�F�U�R�E�L�R�P�H�� �L�Q
�R�Q�F�R�O�R�J�\���� �)�X�W�X�U�H�� �U�H�V�H�D�U�F�K�� �V�K�R�X�O�G�� �I�R�F�X�V�� �R�Q
�G�H�Y�H�O�R�S�L�Q�J�� �P�L�F�U�R�E�L�R�P�H���W�D�U�J�H�W�H�G�� �W�K�H�U�D�S�L�H�V�� �W�R
�R�S�W�L�P�L�]�H���F�D�Q�F�H�U���W�U�H�D�W�P�H�Q�W���D�Q�G���L�P�S�U�R�Y�H���S�D�W�L�H�Q�W
�V�X�U�Y�L�Y�D�O����

�0�D�W�V�R�Q�����9�������H�W���D�O�������� �������������7�K�H���F�R�P�P�H�Q�V�D�O
�P�L�F�U�R�E�L�R�P�H���L�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���D�Q�W�L�–�3�' ����
�H�I�I�L�F�D�F�\���L�Q���P�H�W�D�V�W�D�W�L�F���P�H�O�D�Q�R�P�D���S�D�W�L�H�Q�W�V��
�6�F�L�H�Q�F�H���������������������������S�S���������� ����������

�5�R�R�N�V�����0���* �����D�Q�G���* �D�U�U�H�W�W�����: ���6�������� �������������* �X�W
�P�L�F�U�R�E�L�R�W�D�����P�H�W�D�E�R�O�L�W�H�V�����D�Q�G���K�R�V�W
�L�P�P�X�Q�L�W�\�����1�D�W�X�U�H���5�H�Y�L�H�Z�V���,�P�P�X�Q�R�O�R�J�\��
���������������S�S�������� ���������� ��

�=�L�W�Y�R�J�H�O�����/�������H�W���D�O�������� �������������0�L�F�U�R�E�L�R�P�H���D�Q�G
�D�Q�W�L�F�D�Q�F�H�U���L�P�P�X�Q�R�V�X�U�Y�H�L�O�O�D�Q�F�H�����&�H�O�O��
�����������������S�S������ ������������ ��

�#�J�C�M�J�P�H�S�B�Q�I�Z��

�' �D�L�O�O�q�U�H�����5�������H�W���D�O�������� �������������(�Q�W�H�U�R�F�R�F�F�X�V
�K�L�U�D�H���D�Q�G���%�D�U�Q�H�V�L�H�O�O�D���L�Q�W�H�V�W�L�Q�L�K�R�P�L�Q�L�V
�I�D�F�L�O�L�W�D�W�H���L�P�P�X�Q�H���P�H�G�L�D�W�H�G���W�X�P�R�U
�F�O�H�D�U�D�Q�F�H�����6�F�L�H�Q�F�H���������������� ���� �������S�S��������������
������������

�* �R�S�D�O�D�N�U�L�V�K�Q�D�Q�����9�������H�W���D�O�������� �������������* �X�W
�P�L�F�U�R�E�L�R�P�H���P�R�G�X�O�D�W�H�V���U�H�V�S�R�Q�V�H���W�R���D�Q�W�L�–
�3�' �������L�P�P�X�Q�R�W�K�H�U�D�S�\���L�Q���P�H�O�D�Q�R�P�D
�S�D�W�L�H�Q�W�V�����6�F�L�H�Q�F�H���������������������������S�S������������������

�+�H�O�P�L�Q�N�����%���$�������H�W���D�O�������� �������������7�K�H
�P�L�F�U�R�E�L�R�P�H���D�Q�G���F�D�Q�F�H�U���L�P�P�X�Q�R�W�K�H�U�D�S�\��
�L�P�S�O�L�F�D�W�L�R�Q�V���I�R�U���H�I�I�L�F�D�F�\�����6�F�L�H�Q�F�H��
������������ �����������S�S������������������

�,�L�G�D�����1�������H�W���D�O�������� �������������&�R�P�P�H�Q�V�D�O
�E�D�F�W�H�U�L�D���F�R�Q�W�U�R�O���F�D�Q�F�H�U���U�H�V�S�R�Q�V�H���W�R
�W�K�H�U�D�S�\���E�\���P�R�G�X�O�D�W�L�Q�J���W�K�H���W�X�P�R�U
�P�L�F�U�R�H�Q�Y�L�U�R�Q�P�H�Q�W�����6�F�L�H�Q�F�H�������� �� ��������������
�S�S��������������������

�/�R�X�L�V�����3�������H�W���D�O�������� ������ �������7�K�H���U�R�O�H���R�I���J�X�W
�P�L�F�U�R�E�L�R�W�D���L�Q���F�R�O�R�Q���F�D�Q�F�H�U���S�U�H�Y�H�Q�W�L�R�Q��
�1�D�W�X�U�H���5�H�Y�L�H�Z�V���* �D�V�W�U�R�H�Q�W�H�U�R�O�R�J�\���	
�+�H�S�D�W�R�O�R�J�\���������������������S�S�������� ������������
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�, �F�Z���8 �P�S�E�T��

�" �V�S�P�S�B���#�P�S�F�B�M�J�T����
�D���S�D�W�W�H�U�Q���R�I���F�R�O�R�X�U�H�G���O�L�J�K�W�V
�W�K�D�W���D�U�H���V�R�P�H�W�L�P�H�V���V�H�H�Q���L�Q
�W�K�H���Q�L�J�K�W���V�N�\���L�Q���W�K�H���P�R�V�W
�Q�R�U�W�K�H�U�Q���S�D�U�W�V���R�I���W�K�H���Z�R�U�O�G

�D�X�U�R�U�D���D�U�R�X�Q�G���W�K�H���1�R�U�W�K���D�Q�G���6�R�X�W�K���3�R�O�H�V�����7�K�H
�D�X�U�R�U�D�� �E�R�U�H�D�O�L�V�� �L�V�� �W�K�H�� �V�F�L�H�Q�W�L�I�L�F�� �Q�D�P�H�� �I�R�U�� �W�K�H
�1�R�U�W�K�H�U�Q���/�L�J�K�W�V�����Q�D�P�H�G���D�I�W�H�U���W�K�H���5�R�P�D�Q���J�R�G�G�H�V�V
�R�I���G�D�Z�Q�����$�X�U�R�U�D�����D�Q�G���W�K�H���* �U�H�H�N���J�R�G���R�I���W�K�H���Q�R�U�W�K
�Z�L�Q�G�����%�R�U�H�D�V�������%�%�&���1�H�Z�V������ ������ ��

�&�(�/�(�6�7�,�$�/���6�<�0�3�+�2�1�<�����' �$�1�&�,�1�*���: �,�7�+���7�+�(���1�2�5�7�+�(�5�1���/�,�*�+�7�6���_

�8 �I�B�U���B�S�F���U�I�F���/ �P�S�U�I�F�S�O���-�J�H�I�U�T� 

�7�K�H���Q�R�U�W�K�H�U�Q���O�L�J�K�W�V���D�U�H���P�H�V�P�H�U�L�]�L�Q�J���U�L�E�E�R�Q�V���R�I
�O�L�J�K�W���L�Q���W�K�H���V�N�\���W�K�D�W���K�D�Y�H���I�D�V�F�L�Q�D�W�H�G���K�X�P�D�Q�L�W�\���I�R�U
�W�K�R�X�V�D�Q�G�V���R�I���\�H�D�U�V�����' �H�V�S�L�W�H���W�K�H�L�U���V�H�U�H�Q�H���E�H�D�X�W�\��
�W�K�L�V�� �E�U�H�D�W�K�W�D�N�L�Q�J�� �G�L�V�S�O�D�\�� �U�H�V�X�O�W�V�� �I�U�R�P�� �D�� �K�L�J�K�O�\
�H�Q�H�U�J�H�W�L�F���D�Q�G���W�X�U�E�X�O�H�Q�W���S�U�R�F�H�V�V�����7�K�H�V�H���D�P�D�]�L�Q�J
�O�L�J�K�W�V���D�U�H���R�I�W�H�Q���G�H�V�F�U�L�E�H�G���D�V���Z�D�Y�H�V���R�I���W�K�H���V�H�D��
�D�V���W�K�H�\���W�H�Q�G���W�R���P�R�Y�H���D�Q�G���G�D�Q�F�H���L�Q���W�K�H���Q�L�J�K�W�����7�K�H
�P�R�V�W���F�R�P�P�R�Q���F�R�O�R�X�U���L�V���J�U�H�H�Q�����E�X�W���W�K�H���D�P�D�]�L�Q�J
�D�U�U�D�\���R�I���F�R�O�R�X�U�V���Q�H�Y�H�U���I�D�L�O���W�R���G�L�V�D�S�S�R�L�Q�W�����7�K�H�\
�F�D�Q�›�W���E�H���V�H�H�Q���H�Y�H�U�\�G�D�\���W�K�R�X�J�K���–���H�Y�H�U�\�R�Q�H���O�R�R�N�V
�X�S���D�W���W�K�H���V�N�\�����I�L�Q�J�H�U�V���F�U�R�V�V�H�G���W�K�D�W���W�K�H�\���Z�L�O�O���E�H
�D�E�O�H���W�R���V�S�R�W���W�K�H�V�H���V�F�L�H�Q�W�L�I�L�F���Z�R�Q�G�H�U�O�D�Q�G�V�������7�K�H
�O�R�Z�H�V�W���S�D�U�W���R�I���D�Q���D�X�U�R�U�D���L�V���W�\�S�L�F�D�O�O�\���������P�L�O�H�V��������
�N�P�����D�E�R�Y�H���W�K�H���(�D�U�W�K�
�V���V�X�U�I�D�F�H�����7�K�H���K�L�J�K�H�V�W���S�D�U�W
�F�R�X�O�G���E�H�����������P�L�O�H�V�����������N�P�����D�E�R�Y�H���W�K�H���(�D�U�W�K�����7�K�H
�6�R�X�W�K�H�U�Q���/�L�J�K�W�V�������D�X�U�R�U�D���D�X�V�W�U�D�O�L�V�������D�U�H���V�H�H�Q���L�Q
�O�D�W�L�W�X�G�H�V���Q�H�D�U���W�K�H���6�R�X�W�K���3�R�O�H�����7�K�H���S�D�U�W���R�I���V�S�D�F�H
�Z�K�H�U�H�� �P�R�V�W�� �R�I�� �W�K�H�� ���G�U�D�J�J�L�Q�J���� �V�W�U�H�W�F�K�L�Q�J���� �D�Q�G
�V�Q�D�S�S�L�Q�J���� �K�D�S�S�H�Q�V�� �L�V�� �F�R�Q�Q�H�F�W�H�G�� �E�\�� �P�D�J�Q�H�W�L�F
�I�L�H�O�G�V���G�R�Z�Q���W�R���W�K�H���Q�R�U�W�K���D�Q�G���V�R�X�W�K���H�Q�G�V���R�I���(�D�U�W�K��
�%�H�F�D�X�V�H���R�I���W�K�H���V�K�D�S�H���R�I���(�D�U�W�K�
�V���P�D�J�Q�H�W�L�F���I�L�H�O�G��
�W�K�H�V�H���P�D�J�Q�H�W�L�F���I�L�H�O�G���O�L�Q�H�V���F�U�H�D�W�H���W�Z�R���R�Y�D�O�V���R�I��

�'�J�H�V�S�F���������	�&�W�B�O�T�
������ �����
��

�7�K�H�� �D�X�U�R�U�D�� �L�V�� �I�R�U�P�H�G�� �Z�K�H�Q�� �F�K�D�U�J�H�G�� �S�D�U�W�L�F�O�H�V
�I�U�R�P���W�K�H���V�X�Q���F�R�O�O�L�G�H���Z�L�W�K���W�K�H���(�D�U�W�K�
�V���D�W�P�R�V�S�K�H�U�H
�D�W���V�S�H�H�G�V���R�I���X�S���W�R���� �����P�L�O�O�L�R�Q���P�L�O�H�V���S�H�U���K�R�X�U��������
�P�L�O�O�L�R�Q���N�L�O�R�P�H�W�U�H�V���S�H�U���K�R�X�U�������7�K�L�V���L�V���F�D�O�O�H�G���W�K�H���V�R�O�D�U
�Z�L�Q�G�������3�L�F�W�X�U�H���W�K�L�V���D�V���D���E�L�J���V�Q�H�H�]�H���E�\���W�K�H���6�X�Q����
�V�D�\�V�� �' �U�� �$�I�I�H�O�L�D�� �: �L�E�L�V�R�Q�R���� �I�U�R�P�� �W�K�H�� �5�R�\�D�O
�2�E�V�H�U�Y�D�W�R�U�\���L�Q���* �U�H�H�Q�Z�L�F�K�������,�W���F�D�Q���F�R�Q�W�D�L�Q���X�S���W�R���D
�P�L�O�O�L�R�Q���W�R�Q�Q�H�V���R�I���F�K�D�U�J�H�G���S�D�U�W�L�F�O�H�V���™���)�R�U�W�X�Q�D�W�H�O�\��
�R�X�U���S�O�D�Q�H�W�
�V���P�D�J�Q�H�W�L�F���I�L�H�O�G���D�F�W�V���D�V���D���S�U�R�W�H�F�W�L�Y�H
�V�K�L�H�O�G���� �S�U�H�Y�H�Q�W�L�Q�J�� �W�K�H�V�H�� �V�R�O�D�U�� �S�D�U�W�L�F�O�H�V�� �I�U�R�P
�F�D�X�V�L�Q�J�� �K�D�U�P�� �Z�K�L�O�H�� �F�U�H�D�W�L�Q�J�� �W�K�L�V�� �V�W�X�Q�Q�L�Q�J
�V�S�H�F�W�D�F�O�H�����7�K�H�V�H���V�R�O�D�U���S�D�U�W�L�F�O�H�V�����P�D�L�Q�O�\���H�O�H�F�W�U�R�Q�V
�D�Q�G�� �S�U�R�W�R�Q�V���� �L�Q�W�H�U�D�F�W�� �Z�L�W�K�� �(�D�U�W�K�
�V�� �X�S�S�H�U
�D�W�P�R�V�S�K�H�U�H�����Z�K�L�F�K���L�V���F�R�P�S�R�V�H�G���P�R�V�W�O�\���R�I���J�D�V�H�V��

�'�J�H�V�S�F���������	�$�P�O�S�F�S�B�T���-�B�O�H�M�P�J�T�
������ �����


�)�P�X���B�S�F���U�I�F���/ �P�S�U�I�F�S�O���-�J�H�I�U�T���G�P�S�N�F�E� 

�5�V�S�C�V�M�F�O�U��
�L�Q�Y�R�O�Y�L�Q�J���D���O�R�W���R�I���V�X�G�G�H�Q
�F�K�D�Q�J�H�V���R�U���Y�L�R�O�H�Q�F�H

�/�(�1�7���(�' �,�7�,�2�1���_���� �� �� �� �3�$�*�(���� ��



&OLPDWH� FKDQJH� LV� DOVR� D� IDFWRU�� $V� JOREDO
WHPSHUDWXUHV� ULVH�� WKH� DWPRVSKHUH� EHFRPHV� OHVV
WXUEXOHQW��PDNLQJ�LW�HDVLHU�IRU�WKH�OLJKW�GLVSOD\ V�WR
EH� VHHQ�� SDUWLFXODUO\ � LQ� UHJLRQV� WUDGLWLRQDOO\
GRPLQDWHG� E\ � FRQVWDQW� FORXG� FRYHU�� ZKHUH
FOHDUHU� VNLHV� DOORZ� IRU� HQKDQFHG� YLVLELOLW\ � RI� WKH
DXURUDV��7KLV�GRHVQ›W�GLUHFWO\ �FKDQJH�EHKDYLRXU�RI
WKH�$XURUD�%RUHDOLV��LW�FKDQJHV�KRZ�ZHOO�ZH�FDQ
VHH�WKHP�� �7KH�ELJJHU�WKH�FRURQDO�PDVV�HMHFWLRQ
IURP� WKH� 6XQ�� WKH� ZLGHU� WKH� DUHD� DURXQG� WKH
SROHV� LQ� ZKLFK� SDUWLFOHV� HQWHU� WKH� DWPRVSKHUH��
VD\ V� 3URI� -LP� : LOG� IURP� /DQFDVWHU� 8QLYHUVLW\ �
�7KHQ�� DXURUDV� ZLOO� EH� VHHQ� LQ� ORZHU� ODWLWXGHV�
�SHUODQ�LV��� � � � �

, FZ�8 PSET�

$ POWFSHF�
WR�PRYH�WRZDUG�WKH�VDPH�SRLQW�DQG�FRPH�FORVHU
WRJHWKHU�RU�PHHW

VXFK� DV� R[ \ JHQ� DQG� QLWURJHQ�� 7KH� UHVXOW� LV� DQ
šH[ FLWHG›�JDV�PROHFXOH�WKDW�UHOHDVHV�LWV�HQHUJ\ �E\
HPLWWLQJ� OLJKW� LQ� D� KRVW� RI� FRORXUV�� EULJKW� JUHHQV
DQG�UHGV�IURP�WKH�R[ \ JHQ�DQG�SXUSOHV�DQG�EOXHV
IURP�WKH�QLWURJHQ��,W�KDSSHQV�ZKHQ�WKH�PDJQHWLF
ILHOG� OLQHV� FRQYHUJH� WRZDUGV� WKH� SROHV�� DOORZLQJ
PRUH�SDUWLFOHV�WR�SHQHWUDWH�WKH�DWPRVSKHUH��7KH
PHDQV� WKDW� WKH� EULJKWHU� WKH� VXQ�� WKH� PRUH
VWXQQLQJ� WKH� YLHZ�� 7KHVH� FROOLVLRQV� SURGXFH� WLQ\
IODVKHV�DQG�WKH�UHVXOW�LV�D�EUHDWKWDNLQJ�GLVSOD\ �RI
VKLPPHULQJ�OLJKWV�WKDW�GDQFH�DFURVV�WKH�QLJKW�VN\ �
UHPLQGLQJ� XV� RI� WKH� FRPSOH[ � LQWHUDFWLRQV
EHWZHHQ� RXU� SODQHW� DQG� WKH� XQLYHUVH� EH\ RQG�
�&DQDGLDQ�6SDFH�$JHQF\ ��� � � ��

7KRXJK� WKLV� PD\ � VKRFN� PDQ\ �� WKH� FRORXUV� RI� WKH
OLJKWV� FDQ� WHOO� \ RX� KRZ� KLJK� LQ� WKH� VN\ � LW� LV�� 7KH
WZR� PRVW� FRPPRQ� JDVHV� LQ� WKH� ( DUWK
V
DWPRVSKHUH� DUH� QLWURJHQ� DQG� R[ \ JHQ�� 2 [ \ JHQ
DWRPV�JORZ�JUHHQ�� �WKH�FRORXU�PRVW�RIWHQ�VHHQ�LQ
WKH�1RUWKHUQ�/LJKWV��* UHHQ�LV�WKH�FRORXU�WKDW�LV�WKH
KLJKHVW� LQ� WKH� VN\ �� 1LWURJHQ� DWRPV� HPLW� SXUSOH�
EOXH�DQG�SLQN�� 7KHVH�FRORXUV�DUH�VHHQ�OHVV�RIWHQ
EHFDXVH� QLWURJHQ� DWRPV� DUH� KDUGHU� WR� HQHUJLVH
WKDQ�R[ \ JHQ�DWRPV��2 QO\ �D�UHDOO\ �ELJ�HMHFWLRQ�RI
VRODU� SDUWLFOHV� SURGXFHV� WKLV� NLQG� RI� GLVSOD\ �
6RPHWLPHV�WKH�1RUWKHUQ�/LJKWV�DUH�VFDUOHW��7KLV�LV
WKH� FRORXU� VHHQ� ZKHQ� R[ \ JHQ� LV� HQHUJLVHG� E\
VRODU�SDUWLFOHV�DW�YHU\ �KLJK�DOWLWXGHV�� �%%&�1HZV�
� � �� �

' JHVSF�� ��	/ " 4" 
�� � ��


8 I Z�DBO�XF�TFF�UI F�/ PSUI FSO�- JHI UT
NPSF�' SFRVFOUMZ�UI BO�CFGPSF 

: H�FDQ�VHH�WKH�1RUWKHUQ�/LJKWV�PRUH�WKDQ�EHIRUH
GXH� WR� D� FRPELQDWLRQ� RI� VRODU� DFWLYLW\ � DQG
FOLPDWH� IDFWRUV�� 7KH� VXQ� RSHUDWHV� RQ� DQ
DSSUR[ LPDWHO\ � ��� \ HDU� F\ FOH� RI� VRODU� DFWLYLW\ �
GXULQJ� SHULRGV� RI� KHLJKWHQHG� VRODU� DFWLYLW\ �� VRODU
ZLQGV� DQG� FRURQDO� PDVV� HMHFWLRQV� LQWHQVLI\ �
OHDGLQJ�WR�PRUH�IUHTXHQW�DQG�EULOOLDQW�DXURUDV�

8 I BU�EP�UI F�$ PMPVST�. FBO 

' JHVSF�� ��	5I BMI VCFS
�� � � � 
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&KFDU�
WR�SXVK��WKURZ��RU�IRUFH�VRPHWKLQJ�RXW�RI�D�SODFH

" MUJUVEF�
KHLJKW�DERYH�VHD�OHYHO
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�8 �I�F�O���B�O�E���8 �I�F�S�F���D�B�O���X�F���4�F�F���5�I�F�N� 

�7�K�H���1�R�U�W�K�H�U�Q���/�L�J�K�W�V���F�D�Q���E�H���V�H�H�Q���E�H�V�W���D�W���Q�L�J�K�W
�Z�L�W�K�� �D�� �F�O�H�D�U�� �V�N�\���� � �̃7�K�H�� �E�U�L�J�K�W�H�V�W�� �D�X�U�R�U�D�� �D�U�H
�W�\�S�L�F�D�O�O�\�� �D�U�R�X�Q�G�� �����S�P�� �W�R�� �P�L�G�Q�L�J�K�W�� �O�R�F�D�O�� �W�L�P�H���™
�D�F�F�R�U�G�L�Q�J�� �W�R�� �$�Q�G�\�� �6�P�L�W�K���� �D�� �U�H�V�H�D�U�F�K�H�U�� �D�W
�1�R�U�W�K�X�P�E�U�L�D���8�Q�L�Y�H�U�V�L�W�\���Z�R�U�N�L�Q�J���R�Q���X�V�L�Q�J���D�U�W�L�I�L�F�L�D�O
�L�Q�W�H�O�O�L�J�H�Q�F�H���W�R���S�U�H�G�L�F�W���V�S�D�F�H���Z�H�D�W�K�H�U�����%�H���D�Z�D�U�H
�W�K�D�W���W�K�H�\���R�I�W�H�Q���Z�R�Q�›�W���O�R�R�N���D�V���E�U�L�J�K�W���W�R���W�K�H���Q�D�N�H�G
�H�\�H���D�V���W�K�H�\���G�R���L�Q���S�K�R�W�R�V���D�Q�G���Y�L�G�H�R�����3�U�R�I�H�V�V�L�R�Q�D�O
�S�K�R�W�R�J�U�D�S�K�H�U�V���R�I�W�H�Q���V�H�W���W�K�H�L�U���F�D�P�H�U�D�V���W�R���W�D�N�H���L�Q
�P�R�U�H�� �O�L�J�K�W�� �D�Q�G�� �P�D�N�H�� �W�K�H�� �G�L�V�S�O�D�\�V�� �O�R�R�N�� �P�R�U�H
�V�S�H�F�W�D�F�X�O�D�U�������7�K�H�V�H���V�F�L�H�Q�W�L�I�L�F���Z�R�Q�G�H�U�V���F�D�Q���E�H
�V�H�H�Q���D�O�P�R�V�W���H�Y�H�U�\���Q�L�J�K�W���L�Q���W�K�H���Q�R�U�W�K�H�U�Q���V�N�\�����I�U�R�P
�$�X�J�X�V�W���W�R���0�D�\�����7�K�H���E�H�V�W���S�O�D�F�H�V���W�R���V�H�H���W�K�H���D�X�U�R�U�D
�E�R�U�H�D�O�L�V�� �D�U�H�� �W�K�H�� �1�R�U�G�L�F�� �F�R�X�Q�W�U�L�H�V�� �R�I�� �,�F�H�O�D�Q�G��
�1�R�U�Z�D�\�����6�Z�H�G�H�Q���D�Q�G���)�L�Q�O�D�Q�G�����Z�K�L�F�K���O�L�H���Z�L�W�K�L�Q���R�U
�Q�H�D�U���W�K�H���$�U�F�W�L�F���&�L�U�F�O�H���� �$�O�V�R���� �D�F�F�R�U�G�L�Q�J���W�R���W�K�H
�%�U�L�W�L�V�K�� �* �H�R�O�R�J�L�F�D�O�� �6�X�U�Y�H�\�� ���%�* �6������ �W�K�H�� �1�R�U�W�K�H�U�Q
�/�L�J�K�W�V���D�U�H���V�H�H�Q���P�R�V�W���R�I�W�H�Q���L�Q���U�H�J�L�R�Q�V���F�O�R�V�H���W�R���W�K�H
�1�R�U�W�K�� �3�R�O�H�� �V�X�F�K�� �D�V�� �6�F�D�Q�G�L�Q�D�Y�L�D���� �* �U�H�H�Q�O�D�Q�G��
�$�O�D�V�N�D�����&�D�Q�D�G�D���D�Q�G���5�X�V�V�L�D�����+�R�Z�H�Y�H�U�����W�K�H�\���K�D�Y�H
�D�O�V�R���E�H�H�Q���V�H�H�Q���L�Q���W�K�H���&�D�U�L�E�E�H�D�Q�����7�K�L�V���L�V���E�H�F�D�X�V�H
�R�I�� �K�R�Z�� �V�S�D�F�H�� �F�R�Q�Q�H�F�W�V�� �G�R�Z�Q�� �W�R�� �W�K�H�� �J�U�R�X�Q�G������
���: �D�O�G�H�N������ ��������

�)�P�X���U�P���U�B�L�F���#�F�T�U���1�J�D�U�V�S�F�T���P�G���/ �P�S�U�I�F�S�O
�-�J�H�I�U�T� 

�&�D�S�W�X�U�L�Q�J���D�P�D�]�L�Q�J���S�K�R�W�R�V���R�I���W�K�H���1�R�U�W�K�H�U�Q���/�L�J�K�W�V
�L�V���D�O�O���D�E�R�X�W���W�K�H���U�L�J�K�W���V�H�W�W�L�Q�J���D�Q�G���W�H�F�K�Q�L�T�X�H�����2�Q�H
�R�I���W�K�H���P�R�V�W���L�P�S�R�U�W�D�Q�W���W�K�L�Q�J�V���L�V���W�R���I�L�Q�G���D���G�D�U�N���D�U�H�D
�W�R���O�H�W���W�K�H���F�R�O�R�X�U�V���V�K�L�Q�H���E�U�L�J�K�W�O�\�����0�D�N�H���V�X�U�H���W�R
�V�Z�L�W�F�K���\�R�X�U���F�D�P�H�U�D���W�R���P�D�Q�X�D�O���P�R�G�H���V�R���W�K�D�W���\�R�X
�F�D�Q���D�G�M�X�V�W���H�Y�H�U�\�W�K�L�Q�J���\�R�X�U�V�H�O�I�����,�W�›�V���U�H�F�R�P�P�H�Q�G�H�G
�W�R���V�W�D�U�W���Z�L�W�K���W�K�H���,�6�2���D�W�������������R�U������ �������W�R���S�L�F�N���X�S
�P�R�U�H�� �R�I�� �W�K�H�� �E�H�D�X�W�L�I�X�O�� �F�R�O�R�X�U�V���� �2�S�H�Q�� �X�S�� �\�R�X�U
�D�S�H�U�W�X�U�H���D�V���Z�L�G�H���D�V���S�R�V�V�L�E�O�H�—�W�K�L�Q�N���R�I���X�V�L�Q�J���D���O�R�Z
�I���Q�X�P�E�H�U���O�L�N�H���I���� �����—�W�R���O�H�W���L�Q���D�V���P�X�F�K���O�L�J�K�W���D�V���\�R�X
�F�D�Q�����8�V�L�Q�J���D���V�K�X�W�W�H�U���V�S�H�H�G���R�I�������������V�H�F�R�Q�G�V���L�V
�E�H�V�W���D�V���L�W���K�H�O�S�V���W�R���F�D�S�W�X�U�H���W�K�H���P�R�Y�H�P�H�Q�W���R�I���W�K�H
�O�L�J�K�W�V�� �Z�K�L�O�H�� �N�H�H�S�L�Q�J�� �G�H�W�D�L�O�V�� �F�O�H�D�U���� �7�U�L�S�R�G�V�� �D�U�H
�J�U�H�D�W���I�R�U���P�D�N�L�Q�J���V�X�U�H���W�K�D�W���W�K�H���G�H�W�D�L�O�V���G�R�Q�›�W���J�H�W
�E�O�X�U�U�\�����$�Q�G���O�D�V�W���E�X�W���Q�R�W���O�H�D�V�W�����Z�L�G�H���D�Q�J�O�H���O�H�Q�V���L�V
�D�O�V�R���D���J�U�H�D�W���F�K�R�L�F�H���W�R���V�K�R�Z���R�I�I���W�K�H���P�D�V�V�L�Y�H���V�N�\
‌���&�D�Q�R�Q������ ���� �����������+�X�U�W�L�J�U�X�W�H�Q���F�R�P������ ���� ��������

�'�J�H�V�S�F���������	�4�P�Q�I�J�F�
������ �����


�#�J�C�M�J�P�H�S�B�Q�I�Z��
��
�&�D�Q�D�G�L�D�Q���6�S�D�F�H���$�J�H�Q�F�\������ ���� ���������: �K�D�W���D�U�H
�W�K�H���Q�R�U�W�K�H�U�Q���O�L�J�K�W�V�"���>�R�Q�O�L�Q�H�@���Z�Z�Z���D�V�F��
�F�V�D���J�F���F�D�����$�Y�D�L�O�D�E�O�H���D�W�����K�W�W�S�V�������Z�Z�Z���D�V�F��
�F�V�D���J�F���F�D���H�Q�J���D�V�W�U�R�Q�R�P�\���Q�R�U�W�K�H�U�Q��
�O�L�J�K�W�V���Z�K�D�W���D�U�H���Q�R�U�W�K�H�U�Q���O�L�J�K�W�V���D�V�S
�>�$�F�F�H�V�V�H�G������ ���0�D�U������ ���� ���@��

�&�D�Q�R�Q���D�Q�G���0�D�E�L�Q�W�\���7�D�\�O�R�U���.�D�P�D�U�D������ ���� ������
�+�R�Z���W�R���S�K�R�W�R�J�U�D�S�K���W�K�H���1�R�U�W�K�H�U�Q���/�L�J�K�W�V��
�>�R�Q�O�L�Q�H�@���&�D�Q�R�Q���8�.�����$�Y�D�L�O�D�E�O�H���D�W��
�K�W�W�S�V�������Z�Z�Z���F�D�Q�R�Q���F�R���X�N���J�H�W���L�Q�V�S�L�U�H�G���W�L�S�V��
�D�Q�G���W�H�F�K�Q�L�T�X�H�V���K�R�Z���W�R���S�K�R�W�R�J�U�D�S�K���W�K�H��
�Q�R�U�W�K�H�U�Q���O�L�J�K�W�V�����>�$�F�F�H�V�V�H�G������ ���0�D�U������ ���� ���@��

�+�X�U�W�L�J�U�X�W�H�Q���F�R�P������ ���� ���������+�R�Z���W�R���S�K�R�W�R�J�U�D�S�K
�W�K�H���$�X�U�R�U�D���%�R�U�H�D�O�L�V���_���+�X�U�W�L�J�U�X�W�H�Q���8�.�����>�R�Q�O�L�Q�H�@
�$�Y�D�L�O�D�E�O�H���D�W��
�K�W�W�S�V�������Z�Z�Z���K�X�U�W�L�J�U�X�W�H�Q���F�R�P���H�Q��
�J�E���L�Q�V�S�L�U�D�W�L�R�Q���Q�R�U�W�K�H�U�Q���O�L�J�K�W�V���S�K�R�W�R�J�U�D�S�K�\
�>�$�F�F�H�V�V�H�G���������0�D�U������ ���� ���@��

�&�(�/�(�6�7�,�$�/���6�<�0�3�+�2�1�<�����' �$�1�&�,�1�*���: �,�7�+���7�+�(���1�2�5�7�+�(�5�1���/�,�*�+�7�6���_
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/ FVSPEJWFSTJUZ��WKH�UDQJH�RI�GLIIHUHQFHV�LQ
LQGLYLGXDO�EUDLQ�IXQFWLRQ�DQG�EHKDYLRXUDO�WUDLWV�
UHJDUGHG�DV�SDUW�RI�QRUPDO�YDULDWLRQ�LQ�WKH�KXPDQ
SRSXODWLRQ��XVHG�HVSHFLDOO\ �LQ�WKH�FRQWH[ W�RI�DXWLVWLF
VSHFWUXP�GLVRUGHUV��

, FZ�8 PSET�
SHUODQ�LV��Q�G����7KH�,PSDFW�RI�&OLPDWH
&KDQJH�RQ�1RUWKHUQ�/LJKWV�_�3HUODQ��>RQOLQH@
$YDLODEOH�DW�
KWWSV�� � SHUODQ�LV� DUWLFOHV� FOLPDWH� FKDQJH�
QRUWKHUQ� OLJKWV�>$FFHVVHG����0 DU��� � � � @�

5RELQVRQ��-���� � � � ���1RUWKHUQ�/LJKWV��: K\ �DUH
ZH�VHHLQJ�WKH�DXURUD�ERUHDOLV�PRUH�RIWHQ�LQ
WKH�8. �DQG�ZKDW›V�WKH�EHVW�ZD\ �WR
SKRWRJUDSK�WKH�VSHFWDFOH" �>RQOLQH@�6N\
1HZV��$YDLODEOH�DW�
KWWSV�� � QHZV�VN\ �FRP� VWRU\ � QRUWKHUQ� OLJKWV�
ZK\ � DUH� ZH� VHHLQJ� WKH� DXURUD� ERUHDOLV� VR�
PXFK� LQ� WKH� XN� DQG� ZKDWV� WKH� EHVW� ZD\ �
WR� SKRWRJUDSK� WKH� VKLPPHULQJ� VSHFWDFOH�
�� � � � � � � �>$FFHVVHG��� �0 DU��� � � � @�

: DOGHN��6��DQG�' REULMHYLF��' ���� � �� ���$XURUD
%RUHDOLV��: KDW�&DXVHV�WKH�1RUWKHUQ�/LJKWV�	
: KHUH�WR�6HH�7KHP��>RQOLQH@�6SDFH�FRP�
$YDLODEOH�DW�
KWWSV�� � ZZZ�VSDFH�FRP� �� �� � � QRUWKHUQ�
OLJKWV� DXURUDV� HDUWK� IDFWV� VGFPS�KWPO
>$FFHVVHG��� �0 DU��� � � � @�

%%&�1HZV��� � �� ���: KDW�DUH�WKH�1RUWKHUQ
/LJKWV" �>RQOLQH@�� � �) HE��$YDLODEOH�DW�
KWWSV�� � ZZZ�EEF�FR�XN� QHZV� VFLHQFH�
HQYLURQPHQW� � � � � �� � � �>$FFHVVHG��� � �) HE�
� � � � @�
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SURWHLQV�DUH�SURGXFHG�DV�D�UHVXOW��7KH\ �DOORZ�WKHVH
FKDQJHV� WR� RFFXU� WKURXJK� FKHPLFDO� PRGLILFDWLRQV
WKDW� FDQ� EH� GXH� WR� H[ WHUQDO� IDFWRUV� VXFK� DV� GLHW�
WR[ LQV� DQG� VWUHVV�� �%LUG�� $�� � � � � ��� $� FRPPRQ
HSLJHQHWLF� PRGLILFDWLRQ� LV� ' 1$� PHWK\ ODWLRQ�� ' 1$
PHWK\ ODWLRQ� LV� WKH� DGGLWLRQ� RI� � PHWK\ O� JURXSV� WR
F\ WRVLQH�EDVHV�LQ�' 1$��LQFUHDVLQJ�WKLV�SURFHVV�FDQ
GHDFWLYDWH� JHQHV� E\ � SUHYHQWLQJ� WUDQVFULSWLRQ
�0 RRUH� HW� DO�� � � �� ��� ( UURUV� LQ� WKLV� HSLJHQHWLF
SURFHVV�� H�J�� VLOHQFLQJ� RI� WKH� ZURQJ� JHQH�� FDQ
OHDG� WR� DEQRUPDO� JHQH� DFWLYLW\ �� ZKLFK� KDV� EHHQ
IRXQG� WR� GLUHFWO\ � OLQN� WR� PHWDEROLF� GLVRUGHUV�� ) RU
H[ DPSOH��LQVXOLQ�VHQVLWLVLQJ�JHQHV�FDQ�EH�VLOHQFHG
ZKLFK� FDQ� OHDG� WR� LQVXOLQ� UHVLVWDQFH� LQ� 7\ SH� �
GLDEHWHV�

) XUWKHUPRUH�� DQRWKHU� FRPPRQ� HSLJHQHWLF
PRGLILFDWLRQ� LV� +LVWRQH� DFHW\ ODWLRQ�� 7KLV� LV� WKH
DGGLWLRQ� RI� DFHW\ O� JURXSV� E\ � +LVWRQH
DFHW\ OWUDQVIHUDVHV�ZKLFK�LQFUHDVHV�WUDQVFULSWLRQ�E\
PDNLQJ� WKH� JHQHV� PRUH� DFFHVVLEOH�� �-HQXZHLQ�� 7�
$OOLV� &�' �� � � � ���� +RZHYHU�� HUURUV� LQ� +LVWRQH
DFHW\ ODWLRQ� FDQ� DOWHU� SDWWHUQV� LQ� OLYHU� DQG� PXVFOH
FHOOV�� OHDGLQJ� WR� LPSDLUHG� JOXFRVH� PHWDEROLVP
ZKLFK� FDQ� FDXVH� 7\ SH� � � GLDEHWHV� �D� PHWDEROLF
GLVRUGHU���7KLV�HSLJHQHWLF�PRGLILFDWLRQ�LV�QRW�WKH

&QJHFOFUJDT�
WKH�VWXG\ �RI�FKDQJHV�LQ�RUJDQLVPV
FDXVHG�E\ �PRGLILFDWLRQ�RI�JHQH
H[ SUHVVLRQ�UDWKHU�WKDQ�DOWHUDWLRQ�RI
WKH�JHQHWLF�FRGH�LWVHOI

$Q\ � FRQGLWLRQV� WKDW� DIIHFW� DQ\ � DVSHFWV� RI� \ RXU
PHWDEROLVP� DUH� NQRZQ� DV� PHWDEROLF� GLVRUGHUV�
6RPH� H[ DPSOHV� DUH�� 7\ SH� � � GLDEHWHV�
FKDUDFWHULVHG� E\ � KLJK� EORRG� VXJDU�� LQVXOLQ
UHVLVWDQFH�� DQG� UHODWLYH� ODFN� RI� LQVXOLQ�� 0 DSOH
V\ UXS�XULQH�GLVHDVH��LQ�ZKLFK�WKH�ERG\ �LV�XQDEOH
WR� XVH� � � RI� WKH� HVVHQWLDO� DPLQR� DFLGV�� DQG
3KHQ\ ONHWRQXULD�� ZKHUH� WKH� ERG\ � FDQ›W� EUHDN
GRZQ� WKH� DPLQR� DFLG� SKHQ\ ODODQLQH�� 0 HWDEROLF
GLVRUGHUV� RFFXU� ZKHQ� DEQRUPDO� FKHPLFDO
LQWHUDFWLRQV� LQ� WKH� ERG\ �� FKDQJH� WKH� ERG\ 
V
UHJXODU� PHWDEROLF� IXQFWLRQ� �=DNLU� HW� DO�� � � � � ��
0 DQ\ � RI� WKHVH� GLVRUGHUV� DUH� JHQHWLF�� ZKLFK� DUH
UDUHU� DQG� PRUH� FRPSOH[ �� WKHUHIRUH� FXUHV� IRU
VRPH� RI� WKHVH� LQKHULWHG� PHWDEROLF� GLVRUGHUV
�,0 ' �� DUH� QRW� \ HW� DYDLODEOH�� $SSUR[ LPDWHO\
� � �� � � � SHRSOH� LQ� WKH� 8. � DUH� OLYLQJ� ZLWK� ,0 ' V
�0 HWDEROLF� VXSSRUW� 8. �� � � � � ��� DQG� GXH� WR� WKH
UDULW\ � DQG� FRPSOH[ LW\ � RI� WKH� GLVHDVHV�� SHRSOH
VWUXJJOLQJ�PD\ �WHQG�WR�IHHO�KHOSOHVV�DQG�DORQH�

( SLJHQHWLFV� DUH� D� ZD\ � RI� LQIOXHQFLQJ� WKH
UHJXODWLRQ�RI�RXU�' 1$�VHTXHQFHV�ZLWKRXW�DOWHULQJ
WKHP�� ( SLJHQHWLFV� LQIOXHQFH� ZKHQ� JHQHV� DUH
DFWLYDWHG�DQG�GHDFWLYDWHG� �DOVR�NQRZQ�DV�JHQH
H[ SUHVVLRQ���DQG�WKHUHIRUH�LQIOXHQFH�ZKLFK

�/�(�1�7���� �� �� ��

�/ �(�1�7���(�' �,�7�,�2�1���_���� �� �� ��

) JTUPOF�
DQ\ �RI�D�JURXS�RI�EDVLF�SURWHLQV
IRXQG�LQ�FKURPDWLQ

*OI JCJUPS�
D�JHQH�ZKRVH�SUHVHQFH�SUHYHQWV
WKH�H[ SUHVVLRQ�RI�VRPH�RWKHU�JHQH
DW�D�GLIIHUHQW�ORFXV

%ZTSFHVMBUJPO�
D�FRQGLWLRQ�LQ�ZKLFK�D�SURFHVV�LQ�WKH
ERG\ �LV�QRW�FRQWUROOHG�LQ�WKH�ZD\
WKDW�LW�QRUPDOO\ �VKRXOG�EH
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�R�Q�O�\���P�R�G�L�I�L�F�D�W�L�R�Q���W�R���G�R���Z�L�W�K���+�L�V�W�R�Q�H�V�����+�L�V�W�R�Q�H
�G�H�D�F�H�W�\�O�D�W�L�R�Q���F�D�Q���V�L�O�H�Q�F�H���J�H�Q�H�V���H���J�����J�H�Q�H�V���W�K�D�W
�U�H�J�X�O�D�W�H�� �J�O�X�F�R�V�H�� �P�H�W�D�E�R�O�L�V�P���� �O�H�D�G�L�Q�J�� �W�R
�P�H�W�D�E�R�O�L�F���G�L�V�R�U�G�H�U�V��

�$���I�L�Q�D�O���H�[�D�P�S�O�H���R�I���D�Q���H�S�L�J�H�Q�H�W�L�F���P�R�G�L�I�L�F�D�W�L�R�Q
�D�U�H�� �Q�R�Q���F�R�G�L�Q�J�� �5�1�$�V�� �Z�K�L�F�K�� �U�H�J�X�O�D�W�H�� �J�H�Q�H
�H�[�S�U�H�V�V�L�R�Q�����0�L�F�U�R�5�1�$�V���D�W�W�D�F�K���W�R���P�H�V�V�H�Q�J�H�U���5�1�$�V
�W�R���S�U�H�Y�H�Q�W���W�U�D�Q�V�O�D�W�L�R�Q�����Z�K�L�F�K���V�L�O�H�Q�F�H�V���J�H�Q�H�V�����/�R�Q�J
�Q�R�Q���F�R�G�L�Q�J���5�1�$�V���F�D�Q���H�L�W�K�H�U���L�Q�F�U�H�D�V�H���R�U���G�H�F�U�H�D�V�H
�J�H�Q�H���H�[�S�U�H�V�V�L�R�Q�����(�V�W�H�O�O�H�U���0������ �������������,�W���Z�D�V���I�R�X�Q�G
�W�K�D�W���X�Q�U�H�J�X�O�D�W�H�G���0�L�F�U�R�5�1�$�V���K�D�Y�H���O�H�G���W�R���L�Q�V�X�O�L�Q
�U�H�V�L�V�W�D�Q�F�H���D�Q�G���F�R�Q�V�H�T�X�H�Q�W�O�\���O�H�D�G�L�Q�J���W�R���7�\�S�H����
�G�L�D�E�H�W�H�V���� �6�L�Q�F�H�� �H�S�L�J�H�Q�H�W�L�F�� �P�R�G�L�I�L�F�D�W�L�R�Q�V�� �K�D�Y�H
�U�L�V�N�V�� �R�I�� �F�D�X�V�L�Q�J�� �D�Q�G�� �H�[�D�F�H�U�E�D�W�L�Q�J�� �P�H�W�D�E�R�O�L�F
�G�L�V�R�U�G�H�U�V�����X�V�X�D�O�O�\���7�\�S�H���� ���G�L�D�E�H�W�H�V�������Z�H���D�U�H���O�H�G���W�R
�T�X�H�V�W�L�R�Q�����F�D�Q���H�S�L�J�H�Q�H�W�L�F�V���W�U�X�O�\���E�H���D�Q���H�I�I�H�F�W�L�Y�H
�W�U�H�D�W�P�H�Q�W���I�R�U���P�H�W�D�E�R�O�L�F���G�L�V�R�U�G�H�U�V���Z�K�H�Q���H�U�U�R�U�V���L�Q
�W�K�H�P�V�H�O�Y�H�V���F�D�Q���F�D�X�V�H���W�K�H�V�H���G�L�V�R�U�G�H�U�V�"

�6�L�Q�F�H���,�0�' �V���D�U�H���F�D�X�V�H�G���E�\���F�K�D�Q�J�H�V���L�Q���V�S�H�F�L�I�L�F
�J�H�Q�H�V���W�K�D�W���D�I�I�H�F�W���P�H�W�D�E�R�O�L�V�P�����U�H�V�H�D�U�F�K�H�U�V���K�D�Y�H
�G�H�O�Y�H�G���L�Q�W�R���I�L�Q�G�L�Q�J���H�S�L�J�H�Q�H�W�L�F���W�K�H�U�D�S�L�H�V���W�K�D�W���Z�L�O�O
�E�H���D�E�O�H���W�R���U�H�Y�H�U�V�H���D�Q�G���S�U�H�Y�H�Q�W���I�X�U�W�K�H�U���K�D�U�P�I�X�O
�F�K�D�Q�J�H�V���L�Q���J�H�Q�H���H�[�S�U�H�V�V�L�R�Q�����5�H�V�H�D�U�F�K�H�U�V���K�D�Y�H
�I�R�X�Q�G�� �W�K�D�W�� �' �1�$�� �P�H�W�K�\�O�W�U�D�Q�V�I�H�U�D�V�H�� �L�Q�K�L�E�L�W�R�U�V
���' �1�0�7�L�V���� �H�I�I�H�F�W�L�Y�H�O�\�� �D�F�W�� �D�V�� �L�Q�K�L�E�L�W�R�U�V�� �W�R�� �' �1�$
�W�U�D�Q�V�I�H�U�D�V�H�V�� �Z�K�L�F�K�� �D�U�H�� �H�Q�]�\�P�H�V�� �N�Q�R�Z�Q�� �I�R�U
�D�G�G�L�Q�J�� �P�H�W�K�\�O�� �J�U�R�X�S�V�� �W�R�� �S�D�U�W�V�� �R�I�� �' �1�$���� �7�K�L�V
�U�H�G�X�F�H�V���K�\�S�H�U�P�H�W�K�\�O�D�W�L�R�Q���E�\���U�H�D�F�W�L�Y�D�W�L�Q�J���J�H�Q�H�V
�W�K�D�W���F�D�X�V�H���L�Q�V�X�O�L�Q���U�H�V�L�V�W�D�Q�F�H���D�Q�G���L�V���V�X�S�S�R�U�W�H�G���E�\
�V�W�X�G�L�H�V���V�X�J�J�H�V�W�L�Q�J���W�K�D�W���' �1�0�7�L�V���F�D�Q���V�L�J�Q�L�I�L�F�D�Q�W�O�\
�L�Q�F�U�H�D�V�H�� �L�Q�V�X�O�L�Q�� �S�U�R�G�X�F�W�L�R�Q�� �L�Q�� �E�H�W�D�� �F�H�O�O�V�� �D�Q�G
�U�H�J�X�O�D�W�L�R�Q�����W�K�H�U�H�I�R�U�H���W�K�H�\���F�D�Q���E�H���X�V�H�G���W�R���W�U�H�D�W
�P�H�W�D�E�R�O�L�F���G�L�V�R�U�G�H�U�V���O�L�N�H���7�\�S�H���� ���G�L�D�E�H�W�H�V��

�6�L�Q�F�H���W�K�H���U�H�P�R�Y�D�O���R�I���D�F�H�W�\�O���J�U�R�X�S�V���E�\���+�L�V�W�R�Q�H
�D�F�H�W�\�O�W�U�D�Q�V�I�H�U�D�V�H�V�� �L�V�� �O�L�N�H�O�\�� �W�R�� �J�R�� �Z�U�R�Q�J�� �D�Q�G
�L�P�S�D�L�U���J�O�X�F�R�V�H���P�H�W�D�E�R�O�L�V�P�����U�H�V�H�D�U�F�K�H�U�V���Z�D�Q�W�H�G
�W�R���I�L�Q�G���D�Q���H�S�L�J�H�Q�H�W�L�F���W�K�H�U�D�S�\���W�R���F�R�P�E�D�W���W�K�L�V��
�7�K�H�\�� �I�R�X�Q�G�� �+�L�V�W�R�Q�H�� �' �H�D�F�H�W�\�O�D�V�H�� �,�Q�K�L�E�L�W�R�U�V
���+�' �$�&�L�V���� �S�U�H�Y�H�Q�W�� �W�K�H�� �D�F�H�W�\�O�� �J�U�R�X�S�V�� �E�H�L�Q�J
�U�H�P�R�Y�H�G���I�U�R�P���K�L�V�W�R�Q�H�V���W�R���P�D�L�Q�W�D�L�Q���D���V�W�D�W�H���W�K�D�W
�F�K�U�R�P�D�W�L�Q�� �F�D�Q�� �X�Q�G�H�U�J�R�� �J�H�Q�H�� �W�U�D�Q�V�F�U�L�S�W�L�R�Q��
�+�' �$�&�L�V���K�D�Y�H���E�H�H�Q���I�R�X�Q�G���W�R���L�P�S�U�R�Y�H���J�O�X�F�R�V�H��

�W�R�O�H�U�D�Q�F�H���L�Q���D�Q�L�P�D�O���P�R�G�H�O�V���R�I���R�E�H�V�L�W�\�����W�K�H�U�H�I�R�U�H
�S�U�R�Y�L�Q�J���W�K�H�P�V�H�O�Y�H�V���W�R���E�H���H�I�I�H�F�W�L�Y�H���W�U�H�D�W�P�H�Q�W�V
�I�R�U�� �P�H�W�D�E�R�O�L�F�� �G�L�V�R�U�G�H�U�V�� ���: �X�� �H�W�� �D�O���� �� ���� ������
�)�X�U�W�K�H�U�P�R�U�H�����H�[�S�H�U�L�P�H�Q�W�V���I�R�X�Q�G���W�K�D�W���L�Q�F�U�H�D�V�L�Q�J
�W�K�H�� �D�F�W�L�Y�L�W�\�� �R�I�� �K�L�V�W�R�Q�H�� �D�F�H�W�\�O�W�U�D�Q�V�I�H�U�D�V�H�V�� �F�D�Q
�S�U�R�P�R�W�H�� �W�K�H�� �H�[�S�U�H�V�V�L�R�Q�� �R�I�� �J�H�Q�H�V�� �W�K�D�W�� �F�D�Q
�L�P�S�U�R�Y�H���P�H�W�D�E�R�O�L�F���I�X�Q�F�W�L�R�Q�����W�K�L�V���F�D�Q���E�H���G�R�Q�H���E�\
�+�L�V�W�R�Q�H���D�F�H�W�\�O�W�U�D�Q�V�I�H�U�D�V�H���D�F�W�L�Y�D�W�R�U�V�������<�D�Q�J���H�W���D�O��
�� ������������ �7�K�H�V�H�� �W�U�H�D�W�P�H�Q�W�V�� �F�D�Q�� �E�H�� �F�U�L�W�L�F�L�V�H�G�� �I�R�U
�E�H�L�Q�J���W�R�R���X�Q�F�H�U�W�D�L�Q���V�R���V�R�P�H���P�D�\���D�U�J�X�H���W�K�D�W
�H�S�L�J�H�Q�H�W�L�F�V���D�U�H���E�H�W�W�H�U���R�I�I���L�J�Q�R�U�H�G���D�V���W�U�H�D�W�P�H�Q�W�V
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