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-OSCOW

%DOWR�6ODYLF�$FFHQWRORJ\�DQG�:LQWHUnV�/DZ

7KH�SUREOHP�RI� WKH� ,QGR�(XURSHDQ�RULJLQ�RI� WKH�/LWKXDQLDQ� V\O�

ODELF�LQWRQDWLRQV��LQ�WKH�SRVLWLRQ�RI�LQQHU�V\OODEOHV��ZDV�ILUVW�SRVLWHG

E\�)��)��)RUWXQDWRY�LQ������LQ�WKH�SDSHU��=XU�YHUJOHLFKHQGHQ�%HWR�

QXQJVOHKUH�GHU�OLWXVODYLVFKHQ�6SUDFKHQ���SXEOLVKHG�LQ��������([DPLQ�

LQJ� FRUUHVSRQGHQFHV� RI� /LWKXDQLDQ� GLSKWKRQJDO� FRPELQDWLRQV� ZLWK

OLTXLGV� WR� WKH�2,QG�� UHIOH[HV� RI� WKH� V\OODELF� OLTXLGV�� KH� GLVFRYHUHG

WZR�IROORZLQJ�VHULHV�RI�FRUUHVSRQGHQFHV�

,,� /LWK�� �J/Ô�� ÔJ Ô� �� 2,QG�� �0Ô� �/DW�� �PSÔ�� ÔFSÔ�� ÔPM��� *UN�� �ARÔ�� ÔRAÔ�
ÔALÔ��ÔLAÔ��

,,� /LWK�� �±SÔ�� Ô±MÔ� ��2,QG�� �SÔ�� Ô¹SÔ� �/DW�� �S¡Ô�� ÔM¡���*UN�� �RWÔ�� ÔLWÔ��

,

���/LWK��WJ LBT�ZROI��a�2,QG��W1LBT�ZROI��
���/LWK��NJ/UBT�GHDG���NJ/UJ�WR�GLH��a�2,QG��N0U§T��N0UJT�GHDWK��
���/LWK��LJ/TUBT�FXW���LJ/TUJ�WR�FXW��a�2,QG��L0UU§T�FXW��
���HWF�

,,

���/LWK��±MHBT�ORQJ��a�2,QG��ESHI§Ô�ORQJ��
���/LWK��Q±MOBT�IXOO��a�2,QG��Q¹SF§D�IXOO��

���
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���/LWK��W±MOB�����ZRRO��a�2,QG���SF¡�I��ZRRO��
���/LWK��Q±SNBT�ILUVW��a�2,QG��Q�SWBD�IURQW��IRUPHU��ILUVW��
���/LWK��N±MUBJ�SO��IORXU��a�2,QG��N¹SF§Ô�PLOOHG��
���/LWK��U±MUBT�EULGJH��a�2,QG��USUI§N�6WLHJ�]XP�:DVVHU��
���/LWK��Ð±SOJT�SHDV��a�2,QG��KSF§Ô�SRXQGHG��

6WDUWLQJ� IURP� VXFK� FRUUHVSRQGHQFHV�� )RUWXQDWRY� GUDZV� D� FRQ�

FOXVLRQ� DERXW� WKH� ,QGR�(XURSHDQ� FKDUDFWHU� RI� /LWKXDQLDQ� V\OODELF

LQWRQDWLRQV��7KLV�REVHUYDWLRQ�ZDV�GHYHORSHG�E\�)RUWXQDWRY�LQWR�WKH

WKHRU\�RI�WZR�W\SHV�RI�OHQJWK�LQ�,QGR�(XURSHDQ���SURWUDFWHG�OHQJWK�

� �DFXWH��DQG��LQWHUUXSWHG�OHQJWK��� �FLUFXPIOH[��

%XW�DOUHDG\�LQ������WKHUH�DSSHDUHG��0HPRLUH��RI�)��GH�6DXVVXUH

�WKH�ERRN�ZDV�GDWHG� WR� WKH� IROORZLQJ������\HDU���ZKLFK� LQWURGXFHG

WKH�QRWLRQ�RI�VKRUW�DQG�ORQJ�V\OODELF�UHVRQDQWV� �LQ�DFFRUGDQFH�ZLWK

ZKLFK�WKH�VHULHV� 0�� !�ZDV� UHFRQVWUXFWHG� IRU� WKH� ILUVW� VHULHV�RI�FRUUHV�
SRQGHQFHV��2��#�y�IRU�WKH�VHFRQG���,W�DOVR�SURSRVHG�WKH�QHZ�WKHRU\�RI
DEODXW��ZKLFK�DOORZHG�WR�JUHDWO\�LQFUHDVH�WKH�FRUSXV�RI�FRUUHVSRQG�

HQFHV�WKDW�FDQ�LOOXPLQDWH�WKH�SUREOHP�RI�WKH�RULJLQ�RI�/LWKXDQLDQ�V\O�

ODELF�LQWRQDWLRQV�LQ�WKH�LQQHU�V\OODEOHV��2Q��WK�-XO\�������DW�WKH�VHV�

VLRQ� RI� WKH� 3DULV� /LQJXLVWLF� 6RFLHW\� GH� 6DXVVXUH� PDNHV� KLV� UHSRUW

PRVWO\�GHYRWHG� WR� WKH�SUREOHP�RI� WKH� RULJLQ� RI� /LWKXDQLDQ� V\OODELF

LQWRQDWLRQV

 

���'H�6DXVVXUH�LV�QRW�LQ�D�KXUU\�WR�SXEOLVK�KLV�DUWLFOH��EXW

LQ������WKHUH�DSSHDUV�WKH�DUWLFOH�RI�$��%H]]HQEHUJHU��ZKHUH�KH�VWDWHV

DFXWH� DFFHQW� RQ� WKH� /LWKXDQLDQ� GLSKWKRQJV� DQG� GLSKWKRQJDO� FRP�

ELQDWLRQV� WKDW� DUH� WKH� UHIOH[HV� RI� WKH� ,QGR�(XURSHDQ� FRPELQDWLRQV

�F@·Ô��ÔFA·Ô��ÔFS·Ô��ÔFM·Ô��ÔFN·Ô��ÔFO·Ô�DQG�WKH�OLNH��6R�LQ������GH�6DXV�
VXUH� SXEOLVKHV� KLV� JHQHUDO� WUHDWPHQW� RI� WKHRU\� RI� WKH� RULJLQ� RI� WKH

/LWKXDQLDQ�V\OODELF�LQWRQDWLRQ�RI�LQQHU�V\OODEOHV�

7KXV� WKH�SUREOHP�RI� WKH� ,QGR�(XURSHDQ�V\OODELF� LQWRQDWLRQV�SXW

IRUZDUG�E\�)RUWXQDWRY� VHHPHG� WR�GLVDSSHDU�ZLWK� WKH� SXEOLVKLQJ� RI

�0HPRLUH��RI�GH�6DXVVXUH��'H�6DXVVXUH�ZULWHV�FRQFHUQLQJ�WKLV���,W�LV
����������������������������������������������������

 

��7KLV�UHSRUW�DOVR�FRQWDLQHG�WKH�ODZ�RI�6DXVVXUH�WKDW�KDV�QR�EHDULQJ�RQ�WKLV�SURE�

OHP��7KH�DUJXPHQWDWLRQ�LQ�IDYRXU�RI�LW�GLG�QRW�DSSHDU�LQ�WKH�DUWLFOH�RI������

���
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PRVW� LPSRUWDQW� WKDW�DV� IDU�DV� WKH� LQWRQDWLRQ�HYHQ� LQGLUHFWO\�FRUUHV�

SRQGV�WR�WKH�RSSRVLWLRQ�2�o�0��WKLV�PHDQV�WKDW�ZH�JHW�WKH�GDWD�DERXW
W K H � Q D W X U H � R I � W K H � S K H Q RP H Q R Q �LQ�TXHVWLRQ��,W�VWRSV�EHLQJ

WKH�IDFW�LPSRUWDQW�E\�LWVHOI�DQG�EHFRPHV�WKH� U H V X O W� �%XW�WKHQ�WKH

ZKROH� SUREOHP� EHFRPHV� GLIIHUHQW�� LW� KDV� WR� EH� UHIRUPXODWHG� EDVL�

FDOO\��DE�RYR��DQG�RQ�D�GLIIHUHQW�EDVLV��7KH� WDVN� LV�QRZ�QRW� WR� ORRN

DQ\ZKHUH� IRU� DQ\� WUDFHV�� WHVWLI\LQJ� WR� WKH� H[LVWHQFH� RI� WKH� LQWRQD�

WLRQ�LQ�WKH�PRUH�RU�OHVV�GLVWDQW�SDVW��7KH�RQO\�WDVN�LV�QRZ�WR�XQFRYHU

WKH�UHDVRQV�RI�WKLV�SKHQRPHQRQ�EHIRUH�WKLQNLQJ�DERXW�XVLQJ�LW�DQ\�

KRZ��

%XW�)RUWXQDWRY�GLG�QRW�DFFHSW�GH�6DXVVXUHtV�H[SODQDWLRQ�DV�ZHOO

DV�KLV�DEODXW�FRQFHSWLRQ�RU�KLV�WKHRU\�RI�WKH�,QGR�(XURSHDQ�URRW��+H

GLG�QRW�DFFHSW�WKH�UHFRQVWUXFWLRQ�RI�GLV\OODELF�KHDY\�EDVHV��SXW�IRU�

ZDUG�E\�QHR�JUDPPDULDQV�HLWKHU�DV�KH�FRQVLGHUHG�GLV\OODELF�UHIOH[HV

RI�TFH�URRWV�WR�KDYH�DULVHQ�DV�WKH�UHVXOW�RI�H[WUDFWLQJ�DQ�H[WUD�YRZHO
RXW�RI� WKH� VHFRQG�SDUW�RI� WKH�GLSKWKRQJ�ZLWK�SURWUDFWHG� OHQJWK��$W

WKH�VDPH�WLPH�RQH�VKRXOG�QRW�WKLQN�WKDW�)RUWXQDWRY�GLG�QRW�DFFHSW

QHZ� UHVXOWV�RI� FRPSDUDWLYH� VWXGLHV� LQ� WKH� VSKHUH�RI� ,QGR�(XURSHDQ

OLQJXLVWLFV��2Q�WKH�FRQWUDU\��KH�DFFHSWHG�WKHP��EXW�TXLWH�VXFFHVVIXO�

O\� LQVHUWHG� WKHP� LQ� KLV� RZQ� FRQFHSWLRQ� RI� WZR� W\SHV� RI� OHQJWK� LQ

,QGR�(XURSHDQ�

y�GLSKWKRQJV�� GLSKWKRQJDO� FRPELQDWLRQ� DQG� V\OODELF� UHVRQDQWV

ZLWK�SURWUDFWHG�OHQJWK��F��F¹��F2��F#��F(��F-��O2��O#��O(��O-�� �FJ·��FV·�
FS·��FM·��FN·��FO·��2�RU�0·��#�RU�!·��(�RU�&·��-�RU�+·��
y�GLSKWKRQJV�� GLSKWKRQJDO� FRPELQDWLRQ� DQG� V\OODELF� UHVRQDQWV

ZLWK�LQWHUUXSWHG�OHQJWK��FJ��FV��F7��F4��F5��F6��O7��O4��O5��O6�� �FJ��FV�
FS��FM��FN��FO��0��!��&��+��

7KH�PRVW�LPSRUWDQW�UHVXOW�RI�KLV�ZRUN�LV�IRUPXODWHG�E\�GH�6DXV�

VXUH�DV�IROORZV�

�7KH� VHJPHQW�� W K D W � H [ L V W H G � S U L P D U L O \ � DQG� FRQVWLWXWHG

SULPDULO\� D � O R Q J � P R Q R S K W K R Q J ���>¡@����>²@����>¦@����>@����>¹@���

LV�GHILQHG�LQ�/LWKXDQLDQ�LSVR�IDFWR�LQ�LWV�LQWRQDWLRQ��LQ�WKH�VDPH�ZD\

DV�LW�LV�GHILQHG��IRU�H[DPSOH��LQ�LWV�RVBOUJUZ�DQG�UFNCS���7KH�LQWRQD�

���
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WLRQ� ZLOO� DOZD\V� EH� BDVUF�� LI� RQO\� LW� KDV� QRW� FKDQJHG� GXH� WR� VRPH

VSHFLDO�FLUFXPVWDQFH��

&RPSDULVRQV�TXRWHG�E\�GH�6DXVVXUH�DUH�

�¡�

���/LWK��N¸Uª�I��ZLIH��PRWKHU��a�2,QG��N¡U¡�S��I��PRWKHU��

���/LWK��CS¸MJT�P��EURWKHU��a�2,QG��CIS¡U¡�S��P��EURWKHU��
���/LWK��O¸TJT��JHQ��VJ��O¸TJFT�P��QRVH��a�2,QG��O¡T¡�I��GX��QRVH��
���/LWK��S¸Qª�I��WXUQLS��a�/DW��S¡QB�I��WXUQLS��
���/LWK��TU¸UJ�WR�EHFRPH��a�2,QG��TUI¡Ô�WR�VWDQG��VWD\��
���/LWK��K¸UJ����VJ��SUDHV��K¸KV�WR�ULGH��a�2,QG��Z¡Ô�WR�JR��FRPH��
���/LWK��L¸TªUJ����VJ��SUDHV��L¸TJV�WR�FRXJK��a�2,QG��L¡TÔ�WR�FRXJK��
���/LWK��ÐJ¸UJ����VJ��SUDHV��ÐJ¸KV� WR�RSHQ�ZLGH��JDSH��a�/DW��IJ¡UVT

P��GHHS��JDSLQJ��RSHQLQJ��KROH��FUHYLFH��UDYLQH��DE\VV��FUDFN���DQLP�

DO��PRXWK��RSHQLQJ�RQHtV�PRXWK��KLDWXV��

�¦�

���/LWK��W�KBT�P������ZLQG��a�2,QG��W¡Z¾T�P��ZLQG��DLU��EUHDWK��
���/LWK��N�OVP��JHQ��VJ��N�OFTJP�P�������QHZ��PRRQ��a�*RWK��N¦OB

P�� SEL�NH��� PRRQ���WKH�OHQJWK�RI�*RWK��F� LV�SURYHG�E\�FRUUHVSRQG�

HQFHV�LQ�RWKHU�*HUPDQLF�ODQJXDJHV��21�N¡OF��2(�N²OB��2)�N²OB�

26�N¡OP��2+*�N¡OP�P��0RQG���

���/LWK�� ÐWªS±T�� DFF�� VJ�� ÐW�S ¾P�� ���� EHDVW�� a� *UN�� Q�R�� JHQ�� VJ�
QHR�J�P��EHDVW�RI�SUH\��FTQ��D�OLRQ���OLYLQJ�FUHDWXUH��
���/LWK��E�UJ����VJ��SUDHW��E�KBV�WR�SXW��OD\��SODFH��a�2,QG��EI¡Ô�WR

SXW��SODFH��

���/LWK�� TQ�UJ�� ��VJ�� SUDHV�� TQ�KV� WR� KDYH� WLPH�� PDQDJH�� a� 2,QG�
TQI¡Ô�WR�JURZ�IDW��WR�LQFUHDVH��

���/LWK��T�UJ����VJ��SUDHV��T�KV�WR�VRZ���T�NFOZT�SO��IOD[�VHHG��a�/DW�
T¦NFO�Q��VHHG��VHHGV��

���/LWK�� QªE¥�� DFF�� VJ�� Q�E�¾ I�� ���� IRRW�VWHS��� IRRWSULQW�� IRRW�� a
2,QG�� Q¡E� IRRW�� �IRU� WKH� QHZ� H[SODQDWLRQ� RI� WKH� %DOWR�6ODYLF� ORQJ

PRQRSKRQJ�LQ�WKLV�URRW�VHH�EHORZ��S�������1R������

���
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���/LWK���TUJ����VJ��SUDHV���EB� WR�HDW��PG�BOJNBMT�����EÐJPT� FULE��IRU
FDWWOH���WURXJK��a�(XU��
¦EÔ�HDW���IRU�WKH�QHZ�H[SODQDWLRQ�RI�WKH�%DOWR�

6ODYLF�ORQJ�PRQRSKRQJ�LQ�WKLV�URRW�VHH�EHORZ��S�������1R������

$V�ZLOO�EH�VKRZQ�EHORZ��WZR�ODVW�FDVHV��FLWHG�E\�GH�6DXVVXUH��GR

QRW�PHHW�KLV�UHTXLUHPHQW���FRQVWLWXWLQJ�SULPDULO\� D � O R Q J � P R Q R �

S K W K R Q J���DQG�WKXV�WKHLU�SURVRGLF�H[SODQDWLRQ�UHTXLUHV�D�VSHFLDO

H[SODQDWLRQ�

��

���/LWK��WÖSBT�P������PDQ��KXVEDQG��VSRXVH��a�2,QG��WS§T�P��PDQ�
KXVEDQG��KHUR��

���/LWK��HÖWBT�����DOLYH��a�2,QG��KW§T�OLYLQJ��DOLYH��
���/LWK��MZU½T��DFF��VJ��MÖU¶¾UDLQ���WKXV�+URSCHAT��WKH�PRGHUQ�QRUP

LV���D��S���ZKDW�LV�FOHDUO\�VHFRQGDU\��FI��MÖUJOHBT�UDLQ\���a�2,QG��SU²T�I�

6WU½MEN���WKH�FRPSDULVRQ�LV�GRXEWIXO��FI��àÄ¹Ã��à°µº¹Ã�HWF���

���/LWK��MÖTª�����JDUGHQ�EHG���23UXVV��MJKTP�a�/DW��MSB�JDUGHQ�EHG�

IXUURZ��

���/LWK��WÖUJT� YLQH�� �WKXV�+URSCHAT�� WKH�PRGHUQ�QRUP� LV� ��D��S���a

/DW��WUJT�JUDSH�YLQH��EXVK��

���/LWK�� MÖHUJ� WR�HYHQ�RXW��EHFRPH�HYHQ��� MÖHVT� ���� HYHQ��a�2+*

HJMI� JOHLFK�� �EHFDXVH�RI� WKH�H[LVWHQFH� LQ�/LWKXDQLDQ�RI� WKH� YDULDQW

M²FHVT�JOHLFK��*HUP��
ML�FDQQRW�JXDUDQWHH�SULPDU\�,(�
��UDWKHU�WKDQ


FJ�LQ�WKLV�IRUP��

�²�

���/LWK��E¾POB�����EUHDG��a�2,QG��EI¡O�T�SO��*HWUHLGHN½RNER�Å*H�
WUHLGH��

���/LWK��BÎU¾POJPT�I���SO���HLJKW��a�*UN���KT¨�HLJKW��
���/LWK��T¾PEÐJBJ�SO��VRRW���DOVR�T¾PEZT�SO��VRRW��a�21�T²U�VRRW��
���/LWK��E¾PUJ� WR�JLYH���E¸WBOB� JLIW�� �WKH�PRGHUQ�QRUP� LV� ��D��S��

�²Ô�LV�WKH�UHVXOW�RI�GLVVLPLODWLRQ��a�2,QG��E¡Ô�WR�JLYH��

���/LWK�� K¾PTUJ� WR�JLUG��HQJLUG�OH���� K¾PTUB� ���� EHOW��a�*UN��ZWST�R
ZDUULRUtV�EHOW��EHOW��JLUGOH��JO�HFOFSBM���

���
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���/LWK��Q¾PUB� ERR]H��GULQNLQJ�ERXW�� �WKXV�+URSCHAT�� WKH�PRGHUQ

QRUP�LV���D��S���a�/DW��Q²UVT�GULQNLQJ��

�¹�

���/LWK��T¹O½T��DFF��VJ��T�O¶¾VRQ��a�2,QG��T¹O¾T�VRQ��
���/LWK��E�NBJ�SO��VPRNH��a�2,QG��EI¹N§T�VPRNH��VWHDP��

���/LWK��K�Îª�ILVK�VRXS��a�2,QG��Z¹GBN�VRXS��EURWK��
���/LWK��U�LTUBOUJT�����WKRXVDQG��a�0/*�E¹TVOU�WKRXVDQG��
���/LWK��C�UJ����VJ��IXW��C�TJV�WR�EH��a�2,QG��CI¹Ô�WR�EH��WR�EHFRPH��
���/LWK��Q�UJ� WR�EHFRPH�SXWULG���Q�MJBJ�SO�� GHFD\��a�2,QG��Q¹Ô� WR

EHFRPH�SXWULG��VWLQNV��

���/LWK�� TJ�UJ� WR� VHZ��� TJ�MBT� ���� WKUHDG�� a� 2,QG�� TZ¹Ô� WR� VHZ�� WR
MRLQ��

���/LWK��K�T¶¾RI�\RX���JHQ��SO���a�2,QG��Z¹ZBN�\RX��

/ R Q J � V \ O O D E L F � U H V R Q D Q W V

6WDUWLQJ�IURP�KLV�DEODXW� WKHRU\��GH�6DXVVXUH�DOVR�KDV� WKH�RSSRU�

WXQLW\�WR�JUHDWO\�HQODUJH�WKH�PDWHULDO�ZLWK�WKH�/LWKXDQLDQ�UHIOH[HV�RI

ORQJ�V\OODELF�UHVRQDQWV�VXSSOHPHQWLQJ�)RUWXQDWRYtV�H[DPSOHV�ZLWK�

���/LWK��H±SUJ� WR� SUDLVH��� SDVW� SDUW��H±SUBT� ODXGDWXV�� �FI�� DOVR� /DWY�

E[J/UJ¯T� VLFK� UÃKPHQ��� a� 2,QG�� H¹SU§T� ZHOFRPH�� DJUHHDEOH��� /DW�
HS¡UVT�SOHDVDQW��GHVHUYLQJ�JUDWLWXGH��JUDWHIXO����,(�
H2UPT�
���/LWK��H±SUBT�GUXQN��a�*UN��BRWT�J��2,QG��HSFBT�HDWHQ��GHYRXU�

HG���KHQFH�DOVR�/LWK��HVSLM¤T��DFF��VJ��H½SLM ¾FURS��FUDZ��DQG�H½SLÎOJT
VZDOORZ���

���/LWK�� GLDO�� ÎJSÎV¹�� DFF�� VJ�� Î±SÎFO ¾ DQG� ÎJSÎM¤T�� DFF�� SO�� Î±SÎMJVT
KRUQHW�� �GH� 6DXVVXUH� GHWHUPLQHV� WKH� DFFHQWXDWLRQ� RI� WKH� ODVW� IRUP

DFFRUGLQJ�WR�'RQHODLWLV�GHVSLWH�+URSCHATtV�LQGLFDWLRQ�RI�FLUFXPIOH[

 

���

Î±SÎª�I����D��S��KRUQHW��a�/DW��DS¡CSP�P��KRUQHW���SULPDU\�VWHP�
J2TÔ��
����������������������������������������������������

 

��,W�VKRXOG�EH�QRWHG��KRZHYHU��WKDW�GH�6DXVVXUHtV�UHPDUN���EXW�KH�SUREDEO\�GRHV

QRW� NQRZ� WKLV� ZRUG��y LV� QRW� IDLU�� DV� DFFRUGLQJ� WR� /.Ë� ;,9�� ����� LQ� /LWK�� GLDOHFWV

��D��S��LV�DWWHVWHG�IRU�WKLV�ZRUG�EHVLGH���D��S�

���
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���/LWK��TQ±SUJ�WR�KLW�ZLWK�RQHtV�IRRW��WR�NLFN��WR�UHVW��DJDLQVW���SURS

XS��WR�PDNH�VPE��GR�VPWK���IRUFH�VPE��WR�GR�VPWK���a�WKH�2,QG���59�

VWURQJ� IRUP� LQ� WKH� DRULVW� TQIBS�T� �2,QG�� JG�DRULVW�FDQQRW� SUREDE�
O\� VHUYH� DV� D� VHULRXV� DUJXPHQW� LQ� IDYRXU� RI� WKH� SULPDU\� GLV\OODELF

�KHDY\� EDVH��� EXW� RWKHU� GDWD� FDQ� EH� JLYHQ� WR� VXSSRUW� WKH� SULPDU\

OHQJWK�RI�WKH�V\OODELF�UHVRQDQW�LQ�WKLV�URRW��VHH�EHORZ�LQ�WKH�DQDO\VLV

RI�/DWY��TQFTU�WR�KLW��NLFN���EHORZ��S�������1R������
���/LWK��Q±MLBT�JUH\��a�2,QG��QBMJLOJ�I���QBMJUBT�P��JUH\��KRDU\��

���/LWK�� ±SLMBT� RDU��� ±SUJ� WR� URZ�� a� *UN�� ÐRg�THJ� URZHU��� ÐRE�TM�N
RDU���2,QG��BSJ�USBN� RDU�� UXGGHU���*HUP��
S²×SB� RDU�� UXGGHU���
S²KBO

WR�URZ��

���/LWK��H±SOB�PLOOVWRQH���FI��DOVR�/DWY��E[J/OVT��E[J/OBWBT�DQG�E[J/�
OBT�I��SO���a�2,QG��HS¡�WBOÔ�VWRQH�IRU�SUHVVLQJ�RXW�WKH�6RPD��

���/LWK��QB�Ð±OUBT� NQRZQ���QB�ÐµTUV� ,�NQRZ��VPE����a�/DW��HO¡�SVT
YHUVHG� �LQ��� NQRZLQJ�� DFTXDLQWHG� �ZLWK��� NQRZQ��� 2,QG�� K¡�O¡NJ� ,

NQRZ����WKH�IRUP�WKDW�DURVH�GXH�WR�WKH�DQDORJ\�RI�
K¡UBT���

���/LWK��U±NTSBT� GHHS�EURZQ��a�2,QG��UBNJTS¡� D�GDUN�QLJKW��GDUN�

QHVV���/DW��UFOFCSBF�I��SO��GDUNQHVV��

����/LWK��E½NUJ�WR�EORZ��a�2,QG��EIN¡Ô�EORZ��WR�EORZ�XS��WR�NLQGOH

E\�EORZLQJ��

����/LWK��±OUª�VLVWHU�LQ�ODZ��EURWKHUtV�ZLIH���a�2,QG��Z¡U¡�VLVWHU�LQ�

ODZ��EURWKHUtV�ZLIH����LQ�2/LWK��HDVWHUQ�JOUª�>6LUY\G@�DQG�ZHVWHUQ�KFOUª

>.*���@�QHLWKHU�WKH�VWUHVV�SRVLWLRQ�QRU�LWV�FKDUDFWHU�LV�IL[HG��EXW�RQH

FDQ� UHVWRUH� IRU�%DOWLF� ��D��S��� L��H�� LPPRELOH� URRW� DFXWH� VWUHVV��%DOWLF


K®OUª��JHQ��VJ��
K®OUFST������FI��/DWY��J£UB®B�I��ZLIH�RI�KXVEDQGtV�EURWK�
HU���WKH�VXVWDLQHG�LQWRQDWLRQ�SRLQWV�WR���D��S���6ODYLF�
K�USZ��D��S��B���FI�
5XVV�� GLDO�� ß¹à¶ªÃ�� ß¹à¶ª²¨�� ß¹à¶ªÃÄ�� 6&U�� KÛ¹àª¨� DQG� 6ORYHQ�
KÜUSWB� FDQ� UHIOHFW� WKH�VDPH�D��S��� LQ�RWKHU�FDVHV� WKHUH� LV�D� WUDQVLWLRQ
LQWR�D��S��C��FRPPRQ�IRU�¹�VWHPV� LQ�6ODYLF�� __�2,QG��Z�UBSÔ� I�� ZLIH�RI
KXVEDQGtV� EURWKHU�� �8H�� �������� *UN�� 
ÐNÉTHR� I�� ZLYH� RI� EURWKHU� PS
KXVEDQGtV�EURWKHU���+RP��E�NÉTHR��LW�LV�HVWDEOLVKHG�DFFRUGLQJ�WR�+H�
URGLDQXV�� JHQ�� VJ�� E�NÉTEROJ� �+GQ�*U�� ������� DOLEL��� YRF�� VJ�� E�NATER
�+GQ�*U�� ������� DOLEL�� LV� LUUHOHYDQW� LQ� WKH� UHVSHFW� RI� DFFHQWRORJ\�

+RP��E�NATgREJ��C�����LV�SUREDEO\�GXH�WR�QUGATgREJ��LQ�DOO�WKH�UHVW�RI

���
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FDVHV�+RPHUXV�DWWHVWV�RQO\�DFFHQWRORJLFDOO\�LUUHOHYDQW�IRUP�JHQ��SO�

E�NATgRWN��:�����������7�������+RP��EI��LV�GXH�WR�PHWULF�OHQJWKHQLQJ�
EDU\WRQLF� D��S��LV� DOVR� UHIOHFWHG� LQ� $IJK�� Z�S� I�� ZLYH� RI� KXVEDQGtV
EURWKHU���

2QH�FDQ�DOVR�DGG�KHUH�

����/LWK��C½SUJ� ]DXEHUQ��� /DWY��CV/U� ]DXEHUQ�� KH[HQ�� ���
CI2�UJÔ��

CI0B�UJÔ���/LWK��C½SUBT�����ORW��VRUFHU\��HQFKDQWPHQW���/DWY��CV/UT��WKH
LQWRQDWLRQ� DSXG��U«HPHV� Y¡UGQ�� ,�� ����� GDV� =HLFKHQ� HLQHV� =DXEH�

UHUV��:DKUVDJHUV��GHU�%XFKVWDEH���CV/UBJOT� PLW�.HUEVFKQLW]HUHL��PLW
6WUHLIHQ� YHUVHKHQ�� �LW� LV� VXSSRVHG� WKDW� WKH� SULPDU\�PHDQLQJ� RI� WKH

URRW� LV� NHUEHQ�� VFKQHLGHQ��� a� 2,QG�� �'K¡WXS��� CI0F¡UJ� YHUVHKUW��
GURKW��VFKLOW�����
CI0�OF�B�UJ���VHH�%¹JD�55�,,�������3RN�����������FI�
0D\UKRIHU�,,�������:+�,,�����������)UDHQN�����

����/LWK��E±SUJ� WR�WHDU�RII��VWULS��RII���WR�WUDVK��IORJ��ZKLS�����
E2�UJÔ
��
E0B�UJÔ���VHFRQGDU\�/LWK��GLDO���ËHPDLWLF��EJ/UJ�WR�VWULS�WKH�VNLQ�RII�
__�IRU�H[WHUQDO�HW\PRORJ\��2,QG��E0F�UJ��VHH�EHORZ��S�������1R�����
����/LWK��TU±SUB�KD\VWDFN��ULFN�����
TU3�U¡���
TU0B�U¡�� __�2,QG��TU0F�UJ

EUHLWHW�DXV��VWUHXW�� ���
TU0�OF�B�UJ���SDUW��TUSF§Ô� DXVJHEUHLWHW��KLQJH�
VWUHXW�����
TU2�O¸Ô���
TU0B�O¸Ô���TU§S�NBOÔ�$XVEUHLWXQJ��$XVVWUHXXQJ�
���
TUFS·Ô���*UN��STRWT�J� DXVJHEUHLWHW�� ���
TU2�UPÔ���STRªMA� Q�� $XV�
JHEUHLWHWHV��7HSSLFK��/DJHU���/DW��TUFSO²��TUS¡W��TUS¡UVN� KLQEUHLWHQ��

SDUW�� TUS¡UVT� ���
TU3�UPÔ��� :HOVK� TBSO� IORRULQJ�� SODQNLQJ�� VWUHWFK�

HU��� ZTUBSO� SDFN�VDGGOH�� ���
TUBSOPT� �� 
TU2O¡T� �� 
TU0·�OPÔ� �2,QG�
TUSF§D��� IRU� WZR�UHIOH[HV�RI� ORQJ�V\OODELF� OLTXLGV� LQ� ,WDOR�&HOWLF�DQG
WKHLU�SRVLWLRQV�VHH�¦ÝÃÐ��³ÐÌÒÂÛÇÏÊÇ�ÆÐÍÅÐÔ������ �HVS���������

VHH�0D\UKRIHU�,,,�����������:+�,,�����������FI��)UDHQN����������

����/LWK�� U±OUJ�� SUDHV�� ��VJ�� U±OTUV� DQG� UµTUV�� SUDHW�� ��VJ�� UJOBÕ� WR
VZHOO��XS����/DWY��U³U��SUDHV����VJ��UJOV�DQG�UJ°V��SUDHW����VJ��UJOV� ZLQ�

GHQ�� ZLFNHOQ�� IOHFKWHQ�� ���
U-�UJÔ� �� 
U+B�UJÔ��� SUREDEO\� KHQFH� /LWK�
U§OLVT� WKLFN�� GHQVH�� FRPSDFW�� DQG� WKH� IDPLO\� RI� ZRUGV� FRQQHFWHG
ZLWK�LW� __�2,QG��UBO¸UJ�GHKQW��VSDQQW��HUVWUHFNW�VLFK��GDXHUW���VU�U¡OBÔ
DXVJHVWUHFNW����
ÉU-�OPÔ���
U+B�OPÔ��UBOJ�NBOÔ�Q�� 'ÃQQH�����
UFO·Ô��
$YHVW�� VTU¡OBÔ� DXVJHVWUHFNW��� *UN�� TÉNUMAI� VWUHFNH� PLFK��� T«NàW

���
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VWUHFNH��� TANA�J� RXWVWUHWFKHG�� WDOO�� �� 
TENAV�J� �ZLWK� DVVLPLODWLRQ�
���
UFO·A�P�T���SUREDEO\�WKH�UHIOH[�RI�WKH�ORQJ�V\OODELF�QDVDO�LV�UHWDLQ�
HG�DOVR�LQ�:HOVK�UBOU�6DLWH���LQ�DOO�WKH�UHVW�RI�WKH�FDVHV�WKH�UHIOH[HV�RI

,(��·Ô�DUH�OLNHO\�WR�KDYH�EHHQ�ORVW��VHH�DOVR�EHORZ��S�������1RV���y���

S�������1R�����S�������1R������VHH�3RN�������������)UDHQN��������0D\U�

KRIHU�,������������)ULVN�,,�������������������������:+�,,����������

����/LWK�� U±OUJ� �GLH�6HQVH��GXUFK�.ORSIHQ�PLWWHOV� HLQHV�+DPPHUV

VFK¬UIHQ�� GHQJHOQ�� ���
U²NUJ� �� 
U(�UJÔ� �� 
U&B�UJÔ�� __�*UN�� �(SLF�'RU��
,RQ���TÉMNW� WR�FXW��ZRXQG��PDLP��SUXQH��YLQHV���FXW�GRZQ��IHOO���VH�
FRQGDU\� WKHPDWLVDWLRQ� RI� WKH� VWHP� 
TAMN¨�� �� 
U&�O¡Ô� �� 
U&�OF�BÔ�
ZKDW�LV�DOVR�VXSSRUWHG�E\�WKH�UHOLF�RI�WKH�VWHP�LQ�&HOWLF��2,U��UBNOBJE

VFKQHLGHW� DE�� �� 
U(�O¡�UJ�� ZKHUH� WKH� OHQJWK� �&Ô� LV� VHFRQGDULO\� UH�

VWRUHG� DIWHU� WKH� IRUPV� OLNH� U�SDUW���� SHUI�� SDVV�� TgTMHMAI� WR� EH� FXW��
YHUEDODGM�� TMHT�J�� 'RU�� �$UFKLP��� TM¨T�J� FXW�� VKDSHG� E\� FXWWLQJ�
���
U(�U¸Ô� �� 
U&B�U¸Ô��� VHH� )UDHQN�� ������ )ULVN� ,,�� ��������� 3RN�
����������

����/LWK��N±MUBJ�SO��IORXU���/DWY��NJ UJ�SO��IORXU�����
N$�UPÔ���
N!B�UPÔ�
__� 2,QG��N0F�UJ� ]HUPDOPW��PDKOW�� ���
N!�OF�B�UJ��� SDUW�� �$9��N¹SF§Ô
���
N#�OPÔ���
N!B�OPÔ��]HUPDOPW���&HOWLF�
CM¡UPÔ���
N$�UPÔ���
N!B�UPÔ
IORXU���0:HOVK�CMBXU��2&RUQ��CMPU��%UHW��CMFVE�� VHH�3RN�� ��������

)UDHQN�����������0D\UKRIHU�,,�����������:+�,,�����������)ULVN�,,�

��������

����6ODY��
U¸SUJ�WR�UXE���/LWK��U±SUJ�WR�LQYHVWLJDWH��WR�VWXG\�����
U2�UJÔ
�� 
U0B�UJÔ�� __� *UN�� TgRE�TRON� ERUHU�� JLPOHW�� ���
UFS·�USPÔ��� YHUEDODGM�
TRH�T�J� SHUIRUDWHG�� �FRQWUDU\� WR� WKH� FRPPRQ� EHOLHI� DERXW� WKH� UH�
IOH[HV�RI�ORQJ�V\OODELF�UHVRQDQWV�LQ�*UHHN��LW�PRVW�OLNHO\�JRHV�EDFN�WR


U2�UPÔ� �� 
U0B�UPÔ��� VHH� 3RN�� ����������� )UDHQN�� ������ ����������
¶ÂÓÎÇÒ�,9���������)ULVN�,,���������������������:+�,,����������

����6ODY��
Ð�UJ�WR�UHDS�����
KI-�UJÔ���
KI+B�UJÔ���/LWK��H±OUJ�WR�GH�
IHQG�� SURKLELW��� /DWY�� E[ÐU� �3O��� *U��:ÃU]DX�� 1LJU��� 6HOJ��� :DQGVHQ�
'RQG��� %DXVNH�� 5XM���:ROP��� 6DOLV�� WUHLEHQ��� VLGH� E\� VLGH� ZLWK� E[±U

�36���&���6HUELJDO�� -ÃUJ���1��3HE���1HXHQE���ZLWK� WKH� VDPH�PHDQLQJ�
DFFHQWRORJLFDO� YDULDELOLW\� SUREDEO\� SRLQWV� WR� WKH� FRQWDPLQDWLRQ� RI

WZR�VWHPV��WKH�FROORFDWLRQV� OLNH�CBSEV�E[U� WR�VKDYH�WKH�EHDUG��DQG

���
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MJFMV��QMBUV�CBSV�E[JOV� HLQH� 6FKZDGH�P¬KHQ��� ,�PRZ� LQ� WKH� ODUJH�
ZLGH�PHDGRZ��,�UHDS�LQ�WKH�ODUJH��ZLGH�SDWFK�����
KI-�UJÔ���
KI+B�
UJÔ�� WHVWLI\� WR� WKH� VHPDQWLF� YLFLQLW\� RI� WKH� DFXWH� VWHP� WR� WKH� 6ODYLF

RQH�� /LWK��H½OEZUJ� WR� WHPSW�� __� WKH� H[LVWHQFH� LQ� ,QGR�,UDQLDQ� RI� WKH

YDULDQW�JRLQJ�EDFN�WR�WKH�,(��GLV\OODELF�KHDY\�EDVH��LV�VXSSRUWHG�E\

WKH�ORQJ�V\OODELF�UHVRQDQW�LQ�WKH�]HUR�JUDGH�RI�WKH�URRW��2,QG���HP��

HI¡U§Ô� �.XK��7½WHU��� HI�UVLBÔ� W½WHQG�� �ZKHUH� HI¡UÔ� �� 
KI-�UÔ� �

KI+B�UÔ���7KH�LQI��IBOJUVN����
KIFO·�UVN��LV�OHVV�UHOLDEOH��7KH�UHOD�

WLRQ�WR�WKH��RQH�V\OODEOH��YDULDQW�LV�XQFOHDU��/LWK��HJµUJ� FKDVH���/DWY�

E[±U��6ODY��HÁO�UJ��2,QG��I§OUJ�EHDW��NLOO���*UN��QE�NW��YHUEDODGM��F«T�J
WR� VWULNH�� IRUJH�� VOD\��� WKH� FRQWDPLQDWLRQ� EHWZHHQ� WZR� GLIIHUHQW� ,(

URRWV� LV� SRVVLEOH�� VHH� 3RN�� ��������� )UDHQN�� ���������0D\UKRIHU

,,,�����������:+�,�����������)ULVN�,����������

����/LWK��E±SHUJ��SUDHV����E±SHTUB� WR�JHW�EHFRPH�VSRLOHG��QDXJKW\�

�RI�WKH�ZHDWKHU��JHW�ZRUVH��IRXO��EHFRPH�ZHW�����
EI2HI�UJÔ���
EI0BHI�
UJÔ��__�IRU�H[WHUQDO�HW\PRORJ\�VHH�EHORZ��S�������1R�����

����6ODY�� K�N¥¾��
�O�NFOÔ���
-�NFOÔ���
+B�NFOÔ� �5XVV��Ù´Ä��JHQ�
VJ��Ù´µ°��8NU�� J´jß��JHQ��VJ�� ²´µ°��%5XVV�� J´ß��25XVV��CF}��2&6�
CF}�� %XOJ�� Ù´�� 6&U�� Þ´¦�� JHQ�� VJ�� Þ´µ¨�� 6ORYHQ�� JNÜ�� JHQ�� VJ�
JNÜOB���D��S��B�DFFRUGLQJ�WR�0%XOJ��WH[WV��ZLWK�ZKDW�6&U��UHIOH[�LV�LQ
DJUHHPHQW�� WKH� 6ORYHQLDQ� UHIOH[� SRLQWV� WR� D��S��D�� WKH� VDPH�PRELOH

D��S��VKRZ�25XVV��GDWD��DFF��VJ��C�F}� _� J@s� �¹ÕÆ��������=Hta �eF}� �������GDW�
VJ��IHta �F@aGCr � ������� ORF�� VJ�� Hga C�F@GC� ������� VXFK�DQ�DFFHQWXDO� IOXFWXDWLRQ
D��S��B�a�D��S��D�LV�XVXDOO\�DWWHVWHG�LQ�WKH�SRO\V\OODELF�VWHPV�ZLWK�YDULD�

WLRQ� RI� QXPEHU� RI� WKH� V\OODEOHV� LQ� WKH� SDUDGLJP�� ZKHUH� ZH� VKRXOG

VXSSRVH�+LUW�,OOL°�6YLW\°tT� ODZ�RSHUDWLQJ��WKXV�LQ�DOO� OLNHOLKRRG�WKH
6ODY�� GDWD�SRLQW� RXW� WKH�SULPDU\� UHFHVVLYH� VWHP� __�23UXVV��FNNFOT�

JHQ�� VJ��FNOFT� QDPH���*UN���NOMA� Q�� QDPH����
-�N+Ô���
+B�N+Ô

 

��

$UP��BOVO��JHQ��VJ��BOVBO��LQVWU��VJ��BOVBNC�QDPH����
BOXVO��JHQ�
����������������������������������������������������

 

��7KHUH�LV�SUREDEO\�QR�UHDVRQ�WR�VHSDUDWH�WKH�UHIOH[�RI��ONO���DQG�HYHQ��OLI���IURP
VXFK�UHIOH[HV�DV��ANA����AMA����ARA����ALA���IXQFWLRQLQJ�DV�WKH�SURVRGLF��YDULDQWV��RI
WKH�UHIOH[HV�RI�ORQJ�V\OODELF�UHVRQDQWV���N¨����M¨����RW����LW���WKH�DOWHUQDWLYH�VROXWLRQ�
QDPHO\�DFFHSWLQJ��WKH�ILUVW�VWHP��RI�%HQYHQLVWH�VLPSO\�LVRODWHV�WKH�*UHHN�OH[HP�DV�D

GHULYDWLRQDO�YDULDQW�

���
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VJ��
BOXBO�� LQVWU��VJ��
BOXBOC���
BO�N{O��JHQ��VJ��
BO�XBO�T�� LQVWU�
VJ�� 
BO�XBO�CJ� �� 
;�N{O�� JHQ�� VJ�� 
;�N+O�FT�� LQVWU�� VJ�� 
;�N+�CIJ�
2,U��BJON�OÔ��SO��BONBOO��2:HOVK�BOV��SO��FOVFJO��:HOVK�FOX��&RUQ�

IBOPX��0%ULW��IBOGG�� IBOV�� %UHW�� BOP� �� 
BONFOÔ� �� 
-�NÚOÔ� �� 
+B�
NFOÔ� �ZLWK� &HOW�� UHIOH[� RI� ,(� ORQJ� UHVRQDQW� LQ� WKH� XQVWUHVVHG

SRVLWLRQ���IRU�WKH�UHIOH[HV�RI�ORQJ�V\OODELF�OLTXLG�DQG�QDVDO�UHVRQDQWV

LQ�,WDOR�&HOWLF�LQ�WKH�SURVRGLF�FRQWH[W�FRUUHVSRQGLQJ�WR�%DOWR�6ODYLF

UHFHVVLYHQHVV� VHH� ¦ÝÃÐ�� ³ÐÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔ� ����� �HVS���������

*UN���NOMA���N�MATOJ��+����QDPH��ZLWK�GLIIHUHQW�DQODXW�YDULDQWV�RI
WKH�GLDOHFWDO� QDWXUH� �O�NO����NU��� ÐNU����� 
-�N+�� DQRWKHU�GHJUHH�RI
YRFDOLVP��2,QG��O�NB��$YHVW��O¡NBOÔ��/DW��O²NFO���
OFB�N+��
OFB�
NFO���RU�PHUHO\���
OPB�N+��
OPB�NFO����WKH�VDPH�GHJUHH�LV�DWWHVWHG
LQ�*HUP��
O�N²O��UHIOH[�RI�WKH�YLUWXDO�,(�
O²N�O�o�WKH�VHFRQGDU\�O�

VWHPV�RI�PDVF��JHQGHU� �QRP��VJ��
�²O���
ÔPO�T���ZKLFK� UHSODFHG� �DV
HYHU\ZKHUH� LQ� *HUP�� ODQJXDJHV�� WKH� ROG� O�VWHPV� RI� QHXW�� JHQGHU�

*RWK��OBNP�Q�� �NOMA��1DPH���21�OBGO�Q���2(�OBNB�P���2)�OBNB�
OPNB��26�OBNP��2+*�OBNP� QDPH���RQH�VKRXOG�QRWH�WKH�H[LVWHQFH

LQ� *HUPDQLF� RI� WUDFHV� RI� EDU\WRQLF� PRUSK� RI� WKLV� URRW� LQ� WKH� GH�

QRPLQDWLYH�YHUE�
O²N�O�JBO��2)�O¸NJB��0+*�CFOVPNFO��CFOÁFNFO�
0/*� O¸NFO�� 'X�� OPFNFO�y�ZKDW� PD\� SRLQW� WR� WKH� UHWHQWLRQ� LQ

*HUPDQLF�RI�PRELOH�DFFHQWXDWLRQ�LQ�WKLV� URRW�DIWHU� WKH�SURFHVVHV�RI

UHVWRUDWLRQ� RI� WKH� XQLW\� RI� WKH� URRW�� +LWW�� M¡NBO�� GDW��ORF�� MBNOJ� Q�

QDPH���ZLWK�GLVVLPLODWLRQ���
OBNBO���,(�
O²��RU�
-����SOHQH�ZULWLQJ
LQ� QRP��DFF�� VJ�� MB�B�NB�BO� DWWHVWHG� LQ� 0+LWW�� WH[WV� FDQ� UHIOHFW

DFFHQW�RQ�WKH�ILUVW�V\OODEOH��$��6��.DVVLDQ��SHUV��FRPP���)RU�WKLV�WUHDW�

PHQW� RI� 6ODYLF� IRUPV� VHH� DOUHDG\�0LNNROD� ��� %%�� %G��;;,,�� ����� FI�

%UXJPDQQ� *UGU��� ,�� ����� 3RN�� ����� ¶ÂÓÎÇÒ� ,,�� ��������� ´ÐÑÐÒÐÄ

(�+���������)ULVN�,,�����������¦ÈÂÕÌáÏ�¥Ò���������ÞàÊÓ�±Ç�

ÆÇÒÓÇÏ�����)DON�7RUS�,�������)HLVW���������

1RWH� �:H� VKRXOG� UHFRQVWUXFW� ,(� R[\WRQLF�PRELOH� D��S�� DFFRUGLQJ� WR� 6ODY�� GDWD�

VLQFH�6ODY��GLDOHFWV�UHWDLQ�GLIIHUHQW�UHIOH[HV�RI�WKH�PRELOH�DQG�LPPRELOH�D��S�tV� LQ�WKH

NFO�QRPLQD�RI�PDVF��RU�QHXW��JHQGHUV��2WKHU�,(�ODQJXDJHV�VKRZ�DFFHQW�XQLILFDWLRQ�

LQ�*UN��DQG�2,QG��DOO�NFO�QRPLQD�RI�QHXW��JHQGHU�DUH�VHFRQGDU\�EDU\WRQLF��ZKLOH�DOO

NFO�QRPLQD� RI�PDVF�� JHQGHU� DUH� R[\WRQLF�� 3UREDO\�*HUP�� GDWD� SRLQW� RXW� WKH� VDPH

DFFHQWXDO� XQLILFDWLRQ�� R[\WRQLF�PDVF�� 
O²N�O� ZLWK� VKRUWHQLQJ� �!�
O�N²O�� YV�� QHXW�

���
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O�N+�ZLWKRXW�VKRUWHQLQJ�UHWDLQHG�LQ�WKH�GHQRPLQDWLYH�YHUE�
O²N�O�JBO��/DW��O²NFO
GRHV�QRW�VKRZ�YRZHO�VKRUWHQLQJ��WKXV�LW�VKRXOG�JR�EDFN�WR�3URWR�/DW����
O��NFOyZH
FDQ�VXSRVH�VLPLODU�EDU\WRQLF�DFFHQW�XQLILFDWLRQ�LQ�3URWR�/DW��WRR��6KRUWHQLQJ�LQ�&HOW�

SRLQW�RXW�3URWR�&HOW��R[\WRQLF�D��S��
-�NÚOÔ�DQG�LW�FDQ�UHIOHFW�SULPDU\�,(�DFFHQW�

����/LWK��±SUJ�WR�IDOO�WR�SLHFHV��GLVLQWHJUDWH��UXLQ��WR�EH�ULSSHG��XS���

/DWY�� J/U� VLFK� ORVWUHQQHQ�� ���
2�UJÔ� �� 
0B�UJÔ�� �WKLV� VWHP� VKRXOG� EH
VHSDUDWHG�IURP�WKH�JURXS�FSE��BSEÔ��ZKLFK�UHIHUV� WR�D�GLIIHUHQW� URZ

RI� FRUUHVSRQGHQFHV�� VHH�EHORZ�� __�*UN�� ÐRwMOJ� DQG�$WW�� ÑRHMOJ� GH�
VRODWH�� ORQHO\�� VROLWDU\� �RI� SODFH�� SHUVRQ� RU� DQLPDO��� �� 
FS¦�NPÔ� �


FSFB�NP��� /DW�� S¡SVT� WKLQ�� QRW� WKLFN�� UDULILHG�� ORRVH�� LQFRPSDFW�� IUL�
DEOH�� SRURXV�� VFDWWHUHG�� VLQJOH�� UDUH�� �� 
3�SPÔ� �� 
0B�SP��� SUREDEO\�
KHQFH�*UN��`RAI�J� WKLQ��VOHQGHU��QDUURZ��PHDJUH��RI�GLHW����/DW��S¦UF
Q��ILVKLQJ�QHW��VHLQH��DQG�/LWK��SÙUJT��JHQ��VJ��SÙ®JP�����VLHYH���ZLWK�WKH
XVXDO�PHWDWRQ\�LQ�VXFK�KÔGHULYDWLYHV���VHH�)UDHQN���������3RN������

�����)ULVN�,�������:+�,,�����������FI�)ULVN�,������

����6ODY�� 
r¸SOP� JUDLQ�� FRUQ�� D��S��B� �� 
I3�OPÔ� �� 
I0B�OP��� /LWK�
Ð±SOJT��QRP��SO��Ð±SOJBJ�P����D��S��SHDV��D�SHD���/DWY��[J/OJT�P��(UEVH���

I3�O�@PÔ� �� 
I0B�O�@P��� 3UXVVLDQ� TZSOF� I�� .RUQ�� __� /DW��HS¡OVN� JUDLQ�
VHHG���2,U��HS¡O� EUHDG�VHHG���:HOVK�SO��HSBXO� �VJ��HSPOZO���2&RUQ�

HSPOFO�� %UHW��HSFVO� �VJ��HSFVOFOO�� �� 
I3OPÔ� �� 
I0B�OPÔ�� IRU� WKH� UH�
IOH[DWLRQ�RI�ORQJ�V\OODELF�OLTXLG�DQG�QDVDO�UHVRQDQWV�LQ�,WDOR�&HOWLF�LQ

WKH� SURVRGLF� FRQWH[W� FRUUHVSRQGLQJ� WR� %DOWR�6ODYLF� GRPLQDQFH� VHH

¦ÝÃÐ�� ³ÐÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔ� ����� �HVS���������� *RWK�� LB¾SO� Q�

S�TOJ��.RUQ���*HWUHLGH��:HL]HQ���LB¾SOP�I�� K�KKOJ��.RUQ���21�LPSO�
2(�DPSO��2)�LPSO��26�LPSO��2+*�DPSO��DIPSO�Q�� .RUQ���@P�VWHP��26
IS¦O�LPSOJ��2+*�GPM�DVSOJ�Q�� *HN½UQH���$IJK��[¿VBZ��[¿FBZ�P�� VHHG�
�IUXLW��VWRQH��FRUH�����
[¿SOBLBÔ���
I3OPLPÔ���IXUWKHU�D�UDWKHU�GRXEWIXO
FRPSDULVRQ�ZLWK�2,QG��KSF§D�JHEUHFKOLFK��DEJHOHEW��DEJHQXW]W��YHU�
IDOOHQ��DQG�WKH�FRUUHVSRQGLQJ�YHUEDO�URRW�
IFS·���VHH�¶ÂÓÎÇÒ�,,�����
����)UDHQN��������3RN�����������:+�,�����������0D\UKRIHU�,������

)HLVW���������

����/LWK��L½SUJ��SUDHV����L½SJB��SUDHW����L�Sª�WR�PDNH��ILUH���NLQGOH�
WR�FUHDWH���/DWY��LV/U��SUDHV����VJ��LV�V��SUDHW����VJ��LÕSV�)HXHU�DQPD�
FKHQ�� KHL]HQ��� /LWK�� L§SÎUBT� ��D��S�� KRW�� VXOWU\�� DUGHQW��� /DWY�� LBTTUT

���
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KHL§���LBTTU��SUDHV����VJ��LBTTUV��SUDHW����VJ��LBTTV� KHL§�ZHUGHQ��KHL§
VHLQ��HQWEUHQQHQ��VLFK�VHKQHQ���KHQFH�/LWK��LJ/ÎUJ��SUDHV����VJ��LJSÎU½�
SUDHW�� ��VJ�� LJSÎBÕ� DQG� /LWK�� L±SÎUJ�� SUDHV�� ��VJ�� L±SÎUV�� SUDHW�� ��VJ�
L±SÎBV��-�� DXIJHEUDFKW�ZHUGHQ��LQ�=RUQ�JHUDWHQ���DFFRUGLQJ�WR�%¹JD
,,�� ���� WKH� FLUFXPIOH[� LQ� WKLV� YHUE� LV� GXH� WR�LF/ÎUBT� =RUQ�� 5DFKHQ�
GXUVW��� UHYHQJH�� ��D��S��� __� 2,QG�� L¹CBZBUJ� YHUVHQJW�� YHUEUHQQW�� �

L¹SEBZBUJ���
L2EBZBUJ���
L0B�EÔ��2,QG��L¾FCBUF�EUHQQW��LV�UHJDUGHG
DV�WKH�VHFRQGDU\�GHULYDWLYH�IURP�WKH�SUHYLRXV�ZRUG��/DW��DBSC²��JHQ�

VJ��DBSC²OJT�P��.RKOH����
DBS�EI²���
L2�EI¥O���*RWK��IB¾SJ�Q�� .RK�
OH��� SO�� .RKOHQIHXHU�� �RQO\� DFF�� SO��IBVSKB� -�������� 5������� aNQRAX�
`NQRAKIÉ����21�IZSS�P��)HXHU���1RUZ��IZS�)ÃQNFKHQ���6ZHGLVK�GLDO�
IZS� JOÃKHQGH� $VFKH�� �� 
IVSKBÔ� �� 
L=�@P��� "�$UP�� YBSÎFN� NRFKH�
EUHQQH��� LQI��YBSÎFM� WR� VFDOG��ERLO��EXUQ�� ���
LI=TÔ���YPSPWFM� WR� URDVW�
WRDVW�� IU\��ERLO��EXUQ���7KH�VHFRQG�VWHP�FDQ�EH�VHHQ� LQ�6ODY��
LSBTB�

&I��3RN�����������)UDHQN�������ZKHUH�LW�LV�UHIHUUHG�WR�WKH�URRW�
LFSÔ

PDFKHQ��JHVWDOWHQ���,W�LV�PRUH�SUREDEOH��KRZHYHU��WR�VXSSRVH�SDUWLDO

FRQWDPLQDWLRQ�ZLWK�WKH�IRUPV�RI�WKH�ODVW�URRW�ZLWK�WKH�JHQHUDOLVDWLRQ

RI�DFXWH�LQWRQDWLRQ�

����/LWK��L½SQª���D��S�� VKRH���/DWY��LV/QF� 6FKXK���6&U��LdQMKF�I��SO�
DOWH� 6FKXKH�� 6FKQHHVFKXKH��� 6ORYHQ�� L¦QMKB� I�� GHU� 6FKQHHVFKXK��
%XOJ��²Ìà·¨� I�� NHUFKLHI�� UDJ���6&U��²c·¨� UDJ��SDWFK���6ORYHQ��L¦QB� I�
GHU�)OLFNODSSHQ��GHU�/HLQZDQG���7XFK��RGHU�/HGHUIOHFN����
L3Q�¡��

L0BQ�¡�__�/DW��DBSQJTDVMVN�D�NLQG�RI�IRRWZHDU����
L2Q²Ô���
L0BQJÔ��2,U�
DBJSFN�VKRHPDNHU����
LBSQJNPOÔ���
L2Q²Ô���
L0BQ�JÔ��VHH�¦ÝÃÐ��³Ð�
ÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔ� ����� �HVS���������� WKH� IXOO� GHJUHH� RI� YRFDOLVD�

WLRQ�LV�UHSUHVHQWHG�E\�*UN��KRHP¯J��JHQ��VJ��KRHP�DOJ� I�� PDQtV�KLJK
ERRW�� KDOI�ERRW�� JURXQGZRUN�� IRXQGDWLRQ�� EDVHPHQW�� �� 
LSFBQ�JÔ�� LI
QRW���
L2QJÔ���
L0·QJ���VHH�3RN�������%HUQHNHU�,�����������¿³³Á����
��������� 6NRN� ,,�� ���������:+� ,�� ����� FI�� )UDHQN�� ����� )ULVN� ,,�

������

����/LWK��L½MÎJT� ���D��S��� I�� WKLJK�� ���
L¾ML�T�JT���
L$L�T�JÔ���
L!BL�
TÔJÔ���6ODY��
L¹MLÁ��
L¹ML¡��%XOJ��GLDO���.L°HYVNR��²Á³²� WKLJK����6WUDQ�
GÏD��²Ì³¾²�DQNOH���6&U��LeL�WKLJK��WKLJK�ERQH���VHFRQGDU\�JHQ��VJ�
L½LB���6ORYHQ��L¶ÔL��JHQ��VJ��L¸ÔLB�P��GLH�+ÃIWH��GDV�+ÃIWEHLQ���%XOJ�

���
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²Ì³²¨�WKLJK��__�/DW��DBMY��JHQ��VJ��DBMDJT�I���VRPHWLPHV�P���KHHO��ORZHU
SDUW��IRXQGDWLRQ�����
L#L Ô�� IRU�WKH�UHIOH[DWLRQ�RI�ORQJ�V\OODELF�OLTXLG
DQG� QDVDO� UHVRQDQWV� LQ� ,WDOR�&HOWLF� LQ� WKH� SURVRGLF� FRQWH[W� FRUUHV�

SRQGLQJ�WR�%DOWR�6ODYLF�UHFHVVLYHQHVV�VHH�¦ÝÃÐ��³ÐÌÒÂÛÇÏÊÇ�ÆÐÍ�

ÅÐÔ� �����HVS���������� WKH� DYDLODEOH�PDWHULDOV� GR�QRW� DOORZ� LQ� WKLV

FDVH�WR�GLVWLQJXLVK�WKH�ORQJ�V\OODELF�UHVRQDQW�WKDW�LV�WKH�UHVXOW�RI�UH�

GXFWLRQ�RI�%H]]HQEHUJHUtV�FRPELQDWLRQ���!BÔ���IURP�WKH�ORQJ�V\OODELF
UHVRQDQW� WKDW� LV� WKH� UHVXOW� RI� WKH� UHGXFWLRQ� RI� WKH� ORQJ� GLSKWKRQJ

��·!Ô���WKH�ILUVW�RQH���!BÔ��LV�DFFHSWHG�RSWLRQDOO\��VHH�3RN�������£§²�,,,�
�����)UDHQN�������:+�,�����������3OHW������

����/LWK��TL±SUJ��SUDHV����VJ��TLJSJ½��SUDHW����VJ��TLÖSJBV�WR�VHSDUDWH�

WR�VHSDUDWH��IURP���VHYHU� �IURP��� WR�GLVWLQJXLVK���/DWY��Î¬J/U� WUHQQHQ�
VFKHLGHQ����
TL2�UJÔ���
TL0B�UJ���/LWK��L®SUJ��SUDHV����L�SB��SUDHW����L£SP
WR�FRPH�RII��JHW�GHWDFKHG���/DWY��LV/OT�GHDI���6ODY��
L¹SOÁ��I��
L¹SOB
FXW����
L3�OPÔ���
L0B�OPÔ��5XVVLDQ�GLDO��²·àµÂ±�VKRUW���6ORYHQ��LQO��I�
L¦OB�YHUVWÃPPHOW���36ODY��DFFHQWXDWLRQ�LV�ZHOO�UHIOHFWHG�LQ�WKH�GHULY�
HG�YHUE�DV�ZHOO��6ORYHQ��L¦OJUJ��SUDHV����VJ��LSOFN� YHUVWÃPPHOQ���VH�
FRQGDU\�6&U��LSO��I��L¦OB� EURNHQ��GDPDJHG��RQ�WKH�GHFOLQH���ROG�DF�
FHQWXDO�FKDUDFWHULVWLFV�DUH�SUREDEO\�UHIOHFWHG�LQ�VXFK�GHULYDWLYHV�DV

LdOKB� I��� LdOKBW�� LdOKBWBD�� LdOKBTU�� LdOKPOPT�� LdOKPSPH�� VHH� 6NRN� ,,�
��������� __� 2,QG�� L0O�UJ� �� 
L0�OF�·�UJ�� L0O¸UJ� YHUOHW]W�� W½WHW��� SDUW�
LSO§Ô� YHUOHW]W�� JHW½WHW��� ZRXQGHG��NLOOHG���� 
L2�OPÔ��� 
L0B�OPÔ��VU�
LSFBÔ� DXVJHVFKQLWWHQ�� HLQJHULW]W��� /DW�� DBS²�� JHQ�� VJ�� DBSOJT� I�

)OHLVFK��� SULPDULO\� D� FXW�� D� SLHFH� �RI� PHDW��� SUREDEO\� �� 
L2�O�ËÔ�
DBSOJ�GFY� P�� 6FKDUIULFKWHU�� +HQNHU�� �SURSHUO\� 6WÃFNHPDFKHU���� SO�
DBSO¦T� )OHLVFKVWÃFNH��� 8PEU�� LBSV� SDUV��� LBSOF� FDUQH�� 6WÃFN
)OHLVFK��� LBSUV� GLVWULEXLWR��� 2VN�� DBSOFJT� SDUWLV��� SUREDEO\�� �WKH� VH�

FRQG�VWHP��LV�UHIOHFWHG�LQ�2,U��TDBSBJN�WUHQQH���
TRFS¡Ô���LI�ZH�GR�QRW

GHDO�KHUH�ZLWK�WKH�UHIOH[�RI�WKH�ORQJ�V\OODELF�UHVRQDQW�LQ�WKH�FRQWH[W

FRUUHVSRQGLQJ�WR�%DOWR�6ODYLF�GRPLQDQFH��$OO�WKH�UHVW�RI�WKH�FRUUHV�

SRQGHQFHV�HLWKHU�GR�QRW�JLYH�HQRXJK�PDWHULDO�IRU�UHFRQVWUXFWLQJ�,(

VWUXFWXUH�RI�WKH�URRW��RU�VKRZ�VKRUWQHVV�RI�WKH�V\OODELF�UHVRQDQW��6HH

3RN�� ��������� )UDHQN�� ����� ����� %HUQHNHU� ,�� �����¿³³Á����� ����

�����%H]ODM�,,������0D\UKRIHU�,�������:+�,������

���
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����"� /LWK�� S±NUJ�� SUDHV�� �� S±NTUB�� SUDHW�� �� S±NP� WR� VXEVLGH�� FDOP

GRZQ���EHFRPH��TXLHW��VWRS���/DWY��SJ%U��SUDHV����VJ��SJ%TUV�VWLOO��UXKLJ

ZHUGHQ�� VLFK� ]XIULHGHQ� JHEHQ�� VFKZHLJHQ�� DXIK½UHQ�� ODXZDUP� ZHU�
GHQ�� �0ÃKO��(QG]�� ,,,�� ���������(QG]��+DXV�� ,,�� �������
S(�UJÔ��


S&B�UJÔ�__�WKH�SULQFLSDO�LQGLFDWRU�WR�WKH�TFH�URRW�LV�2,QG��SBNF¡UJ��59�
<9P��%����
SFN�OF�B�UJ�EULQJW�]XP�VWLOOH�VWHKHQ��PDFKW�IHVW��HUJ½W]W��
FI� DOVR� ODWH� LQI�� SBNJUVN� �(S����� 
SFN·�UVN"�� DOVR�$YHVW�� S¡NBOÔ� Q�

5XKH�� )ULHGH�� �� 
S(�NFOÔ� �� 
S&B�NFO��� FI�� DOVR� *UN�� xRgM«� DGY�
JHQWO\��VRIWO\���WKLV�VXSSRVLWLRQ�LV�FRQWUDGLFWHG�E\�2,QG��DRU����PHG�

§SBÑTUB� �9��� SDUW�� SBU§Ô� �$93�� <9�� DQG� GHYHUEDWLYH� QRXQV�� S§UJÔ� I�
�96��� 5DVW�� 5XKH�� /XVW��� S§OUBSÔ� �59�� 9HUZHLOHU�� JHUQ� EOHLEHQG��
HWF�y�LQ�SULQFLSOH�DOO� WKHVH� IRUPV�FDQ�EH�EDFN�IRUPDWLRQV�� VHH�3RN�

�����)UDHQN�����������)ULVN�,�������FI��0D\UKRIHU�,,,��������

����/LWK��N½SUJ��SUDHV����N½STUB��SUDHW����N½SP�WR�VRIWHQ��JHW�VRDN�

HG��WR�VLQN�LQ��VWLFN�LQ����
N2�UJÔ���
N0B�UJÔ��N½SEZUJ��SUDHV����N½SEP�
SUDHW����N½SEª� WR�GLS�� LPPHUVH�� WR�SXVK� LQ�WR��� VKRYH� LQ�WR��� __�*UN�

BRÉSSW��$WW��BRÉTTW� VKDNH�YLROHQWO\�� WKURZ�XS��ZLQQRZ�� �
MR¨Q�ÆW
��
N2EI�@PÔ���
N0BEI�@PÔ��� WKH�FRPSDULVRQ�SURSRVHG�E\�%H]]HQEHU�
JHU� ��� %%� ���� ����I�� LV� H[WUHPHO\� GRXEWIXO�� VHH� )UDHQN�� ����� )ULVN� ,�

�����3RN������

����/LWK��N±OUJ��SUDHV����VJ��NJO½��SUDHW����VJ��NÖOJBV��QLHGHU��WUH�

WHQ�� )ODFKV� EUHFKHQ��� /DWY��NÐU�� SUDHV�� ��VJ��NJOV� DQG�NJ°V�� SUDHW�

��VJ��NJOV�DQG�NÐOV� WUHWHQ���6ODY��
N�UJ��M�SDUW��N�MÁ��N�MB��N�MP� WR
UXPSOH�� FUXPSOH�� NQHDG��� /LWK��N±OLZUJ�� SUDHV�� ��VJ��N±OLBV� �7HLJ�

NQHWHQ���N±OLÎUBT� ZHLFK���N§OLZUJ�� SUDHV�� ��VJ��N§OLBV� WR� UXPSOH�
FUXPSOH��VTXHH]H���/DWY��N³D³U�WUHWHQ���N³LTUT�ZHLFK��__�RXWVLGH�%DOWR�

6ODYLF� WKHUH� DUH� VDIH� FRUUHVSRQGHQFHV� RQO\� LQ� WKH�:HVWHUQ� SDUW� RI

WKH�,(�DUHD��ZH�FDQ�MXGJH�DERXW�WKH�VWUXFWXUH�RI�WKH�,(�URRW�RQO\�E\

&HOWLF� FRUUHVSRQGHQFHV�o�*DXO�� �NBOUBMPO� �
JHVWDPSIWHU�� :HJ�� LQ

1FUSP�NBOUBMPO�YLHUIDFKH�6WUD§H���.BOUBMP�NBHVT�6WUD§HQIHOG���%UHW�
NBOUSB� DQG� ZLWK� WKH� ORVV� RI� �OÔ� :HOVK�NBUISV� PLW� )Ã§HQ� WUHWHQ��
ZKHUH��BOÔ���
-�LQ�WKH�SRVLWLRQ�RI�WKH�,(�SUHWRQLF�V\OODEOH��VHH�¦ÝÃÐ�
³ÐÌÒÂÛÇÏÊÇ�ÆÐÍÅÐÔ�S������FRUUHVSRQGLQJO\�IRU�WKH�URRW�
NFO·LÔ�FI�

,ULVK�NBJTUSF� FKXUQ�� �� 
N-LTUSJK¡�� VHH� ÞàÊÓy±ÇÆÇÒÓÇÏ�� ��� DQG

���
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3HGHUVHQ�.HOW��*U��,������ZKHUH�WKH�UHIOH[��BOÔ���
É-Ô�LV�DOVR�SULPDU\
LQ� WKH�SRVLWLRQ�RI� WKH� ,(�SUHWRQLF� V\OODEOH�� VHH�¦ÝÃÐ��³ÐÌÒÂÛÇÏÊÇ

ÆÐÍÅÐÔ� ���� 0,ULVK�NFO� I�� 0HKO�� 6WDXE�� DQG� *HUP�� 
NBOH@BO� �2(
NFOHBO�� 26�NFOHJBO�� 0+*�NvOHFO� PLVFKHQ��� SURSHU� GXUFKHLQ�
DQGHUNQHWHQ����VHHP�WR�VRPH�H[WHQW�WR�FRQWUDGLFW�WKH�VXSSRVLWLRQ�RI

D�ORQJ�GLSKWKRQJ��FRQWUDU\�WR�3RN�������2,QG��DBSNB�NO¡T�QRP��SO�

*HUEHU��GRHV�QRW�UHODWH�KHUH��VHH�0D\UKRIHU�,�������LW�LV�DOVR�GRXEWIXO

WR� FRPSDUH�*UN�� MATgW� WUHWHQ�� �)ULVN� ,,�� ����� �ZHQQ� QLFKW� HLQIDFK
5HLPZRUW�]X�PATgW����IRU�WKH�GRXEIXOQHVV�RI�FRPSDULQJ�2,QG��N§DBUF
VHH�0D\UKRIHU�,,�������IRU�*UN��MÉSSW��WKDW�FDQQRW�EH�VHSDUDWHG�IURP
MAG�J�� ��DOJ� JHNQHWHWH�0DVVH��.XFKHQ��.QHWWURJ��$QULFKWWLVFK��HWF��
WKHUH�LV�D�PRUH�QDWXUDO�GLUHFWLRQ�RI�HW\PRORJL]LQJ�OHDGLQJ�WR�WKH�,(

URRW�
NBIÔ��VHH�)ULVN�,,�����������¶ÂÓÎÇÒ�,,�����������FI��)UDHQN�
��������

����/LWK��L±OLB���D��S��OHJ��WKLJK���/DWY��DJµDB�:DGH�DQ�0HQVFKHQ

XQG�7LHUHQ��XQWHUHU�+LQWHUIX§�GHV�6FKZHLQHV�YRP�0LWWHOJHOHQN�DE��
/DWY�� DJ%TMB� 6HKQH�� �� 
L-LÔ� __� 21� 
I§� �LQ� I§N¸U� Q�� )HUVH�� )XVV�
JHOHQN��� I§TJOBS� +HFKVH�� .QLHNHKOH���� 2(� I¸I� )HUVH�� .QLHNHKOH�
���
IBOIBÔ���2+*��*O���IBLFO�FDOFHV���21�I¼LJMM��0+*�IBITF�.QLH�

JHOHQN�GHV�+LQWHUEHLQHV���21�I�LVCFJO�.LQQEHLQ���21�I«MM�P��)HU�

VH����
IBOIJMBÔ��2(�I²¦MB��I¦MB�)HUVH���2,QG��LB�L¡MBD�P���LB�L¡MBN
Q��*HULSSH���FI��DOVR�/LWK��LFOLMÙ���D��S�� .QLHNHKOH��� �D�SODFH��XQGHU
WKH�WKLJK���WKH�PDWHULDO�GRHV�QRW�LQGLFDWH�WKH�VWUXFWXUH�RI�WKH�,(�URRW�

WKH�ORQJ�V\OODELF�UHVRQDQW�LV�UHFRQVWUXFWHG�RQO\�RQ�WKH�EDVLV�RI�%DOWLF

GDWD��VHH�3RN�������)UDHQN�������GH�9ULHV������0D\UKRIHU�,������

����/LWK�� TW±MUJ�� SUDHV�� ��VJ�� TWZM½� �L��H�� 
TW M½��� SUDHW�� ��VJ�� TWJMBÕ

VHQJHQ�� VFKZHOHQ��� WR�EH�JHW�EXUQW��EXUQ� VOLJKWO\����ËHPDLWLF�SUDHV�
��VJ��TW±MTUV��GLDO���/.Ë�;,9�������TW®MUJ��SUDHV����TW£MB��SUDHW����TW±Mª
WU�� VYLOLQWL��� WR� VFRUFK�� VLQJH�� EXUQ��� /DWY�� TWJ U�� SUDHV�� ��VJ�� TWJMTUV
YHUVHQJW� ZHUGHQ�� VFKZHOHQ�� JOLPPHQ�� VFKQHOO� XQG� KHOOHU� )ODPPH

EUHQQHQ��� TWFUU�� %O��� SUDHV�� ��VJ�� TWF®V�� SUDHW�� ��VJ�� TW¦MV� VHQJHQ�� __
2,QG��TWBSBUJ� �.DXs���8S��� OHXFKWHQ��VFKHLQHQ���SDUW��T�SUBÔ� KHOO��HU�
KHOOW��HUOHXFKWHW��LQ�BT�SUF�T�SUF��59�������������*UN��ÖLH��E�LH��E�LH�I�
6RQQHQZ¬UPH�� 6RQQHQKLW]H�� 6RQQHQOLFKW��� `LgA� I�� :¬UPH��� HVSH�

���
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FLDOO\�6RQQHQZ¬UPH���ÕLÉNH�)DFNHO����+VFK���ÕLgNH���LAMPÉJ��DET���

TAFM·�O¡��EXW�WKH�PRVW�UHOLDEOH�DQG�DEXQGDQW�PDWHULDO� IRU� WKLV� URRW
LV� UHSUHVHQWHG� LQ�*HUPDQLF�o�VWURQJ�YHUE�RI� ,9�FODVV�
TXFMBN���2(

TXFMBO��SUDHW��TX«M��SO��TXhMPO� WR�EXUQ��� EUHQQHQ���LQWUDQV�����XVOE

POHPOb�TXFMBO�POE�TXFMMBO�%HRZ������� WKH�ZRXQG�EHJDQ� WR�EXUQ

DQG� VZHOO���� GPSTXFMBO� �YHU�EUHQQHQ�� VLFK� HQW]ÃQGHQ��� WR� EXUQ� XS�
NLQGOH��� FRPE¹UL��� 2)� TXFMB� ODQJVDP� EUHQQHQ�� �JLYHQ� E\� GH� 9ULHV

�����WKH�VRXUFH"���0/*�TXFMFO� VHQJHQ��G½UUHQ���KHUH�LV�RIWHQ�UHIHU�
UHG�2)�TXJMB�+HX�WURFNQHQ���'X��[XFMFO�WR�WRVV�WKH�KD\����ZHDN�YHUE

RI� ,�FODVV� 
TXvMKBO���21� TWiMB� TXDOPHQ�� UDXFKHQ���2(� TXhMBO� WR

EXUQ���WUDQV����CFTXvMBO� WR�EXUQ��VZHDO��VFRUFK��VLQJH��� DGXUHUH��XV�

WXODUH��YHUEUHQQHQ���WUDQV����HM¦EVN�CFTXvMFE�%HRZ�������VFRUFKHG

E\� JOHHGV���� GPSTXiMBO� WR� EXUQ�� EXUQ� XS�� FRQVXPH�� VFRUFK��� ¹U�UH�

H[¹U�UH��FRPE¹U�UH��FRQFU�P¡UH��H[DHVWX¡UH���YHUEUDQGHQ���DXIEUHQ�

QHQ��� HFTX«MBO� WR� OLJKW�� NLQGOH��� LQIODPPDUH�� DFFHQGHUH��� 0/*

TX¦MFO� VPHXOHQ��� WR�VPRXOGHU�� �VLF�)UDQFN�YDQ�:LMN������ LW� LV�QRW

FOHDU�ZKHWKHU�WKHUH�LV�DQ�LQGLFDWLRQ�RI�OHQJWK�LQ�WKH�VRXUFHV��RU�LI�LW�LV

WKH�UHVHUFKHUtV�LQWHUSUHWDWLRQ���LW�UHPDLQV�QRW�FOHDU��LI�LQ�WKLV�FDVH�WKH

ORQJ� V\OODELF� UHVRQDQW� LV� WKH� UHVXOW� RI� UHGXFWLRQ� RI� %H]]HQEHUJHUtV

FRPELQDWLRQ� RU� RI� D� ORQJ� GLSKWKRQJ�Å THEÅMATERIALSÅ POINTINGÅ TOÅ THE

FIRSTÅ SOLUTIONÅ BEINGÅ INSIGNIFICANTÅ ANDÅ UNRELIABLE� �VHH�0D\UKRIHU� ,,,�

�����������������DQG�)ULVN�,��������WKH�*HUPDQLF�YHUE�RI�,9�FODVV

PD\�EH�WKH�UHVXOW�RI� WKH�UHEXLOGLQJ�RI�WKH�YHUE�ZLWK�WKH�URRW�
TX¦MÔ

�IRU�,9�DQG�9�FODVVHV�RI�YHUEV�VHH�³¥¥Á�,9������������WKH�OHQJWK�RI

WKH�GHULYDWLYH��ZHDN��YHUEV�RI�WKH���FODVV���FDXVDWLYH"���DOVR�SRLQWV

WR�WKH�VDPH�URRW��FI��DOVR�WKH�DWWHPSWV�WR�FRQQHFW�WKH�URRW�LQ�TXHVWLRQ

ZLWK� WKH� VWHP� 
T¡AFMÔ� VXQ��� VHH� 3RN�� ����� ������ )UDHQN�� ����� ����
)ULVN� ,������������������)UDQFN�YDQ�:LMN������ÓI��0D\UKRIHU� ,,,�

������������������%RVZRUWK�7ROOHU���������������7ROOHU���������

��������������������+ROGKDXVHQ�%HRZ��,,������)ULVN�,������������ÓI��D�GLI�

IHUHQW�DWWLWXGH�WR�WKH�SULPDF\�RI�WKH�%DOWLF�LQWRQDWLRQ�LQ�)UDHQN������

����/LWK��H½SUJ��SUDHV����VJ��H½STUV� VLFK�OHJHQ��YRP�:LQGH����/DWY�

HV/U��SUDHV����VJ��HV/TUV� PDWW�� VFKZDFK�ZHUGHQ��DEQHKPHQ�� VLFK� OH�
JHQ��YRP�:LQGH����W¦KÎ�HVSTU� GHU�:LQG� OHJW� VLFK�� __�*HUP��
LXFSSVÔ

���
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���
KFS·�SV����*RWK��RB²SSVT� DGM�� IUHXQGOLFK�� VDQIWPÃWLJ���21�LWJSS�
LZSS� VWLOO�� UXKLJ�� IULHGOLFK���0/*�RVFSSF� ]DKP���0+*� LÁSSF� PLOGH�
]DKP�� NLUUH���*UN��BARàJ� VFKZHU�� ���
K0B�VÔ���2,QG��HVS¾Ô� VFKZHU�
VFKZHU� LP� 0DJHQ� OLHJHQG�� JURVV�� ZLFKWLJ�� ���
K0B�VÔ��� HBSJN�� P�
�9¡GK¹ODh6���3¡H�� DQG� ODWHU�� 6FKZHUH�� �
KPS·Ô�� LI� WKLV� ODWH� VWHP� UH�

IOHFWV�ROG�PRUSKRORJ\���/DW��HSBWJT� VFKZHU��JHZLFKWLJ���� 
KS·�A�JT�
VHH�3RN�����������GH�9ULHV������FI��)UDHQN������������)HLVW������:+

,�����������0D\UKRIHU�,������������0D\UKRIHU�(:$�,����������

1RWH� �2QH�VKRXOG�VHSDUDWH�LW�IURP�,(�
K0E���!�/DWY��HV/ET�PÃGH��PDWW���HWF����IRU
ZKLFK�VHH�EHORZ��S�������1R������,Q�%DOW��ODQJXDJH�WKLV�WZR�VWHPV�SUREDEO\�VHPDQWLFDO�

O\�PHUJHG�

����/LWK��H½SUJ��SUDHV����H½SB��H½STUB�WR�EH�FUXPEOHG���HW®SUJ��SUDHV�

��VJ�� HW¥S½� DQG� GLDO�� HW®STUV�� SUDHW�� ��VJ�� HWFSBÕ� WR� EHFRPH� ORRVH�

XQVWHDG\���HW�SB�����GDZGOH��JDZN��PXGGOHU��__�/LWK��HVS½T�����IULDEOH�
EULWWOH�� IUDJLOH��SHULVKDEOH���/LWK��HJ§VSª� ���� NDONKDOWLJHU�%RGHQ�� �6H�
UHLVNLV�� FROG�VRLO����/DWY��HBVST� ORFNHU��� LQWHUQDO�/LWKXDQLDQ�UHODWLRQV

SUREDEO\�LQGLFDWH�WKDW�LQ�WKLV�FDVH�WKH�ORQJ�V\OODELF�UHVRQDQW�ZDV�WKH

UHVXOW� RI� WKH� UHGXFWLRQ�RI� WKH��ORQJ�GLSKWKRQJ��� WKH� VDPH� VROXWLRQ

FDQ� EH� DFKLHYHG� ZLWK� WKH� KHOS� RI� )UDHQNHOtV� HW\PRORJLVDWLRQ�� �]X

:]�� 
HFVÔ�� 
HPVÔ� NRQYH[� RGHU� NRQNDY� JHNUÃPPW� VHLQ���� VHH� 3RN�
�����FI��)UDHQN������

����/DWY��
[VUUT�ELOH���FI��[VMUJT�GLH�*DOOH��>0DULHQKDXVHQ@�(QG]��
+DXV��,,��������VHFRQGDU\�IRUPV�[VULUT��ÐVUUT�DQG�ÐVULUT� GLH�*DOOH���

II#UJÔ���
II!BUJ���LQ�/LWK��UVMÐ±T�����*DOOH��WKHUH�LV�D�PHWDWKHVLV�DQG�D
FKDQJH�RI�D��S�����→����__�)RU�H[WHUQDO�HW\PRORJ\��2,QG��I§SJUBÔ�IDKO�
JHOEOLFK��JUÃQ���HWF���VHH�EHORZ��S�������1R�����

+HUH�ZH�FDQ�DOVR�DGG�D�QXPEHU�RI�%DOWR�6DODYLF�VWHPV�ZLWK�ORQJ�

DQG�¹�WKDW�DUH�WKH�UHVXOW�RI�UHGXFWLRQ�RI�ORQJ�GLSKWKRQJV�

����/LWK��OÖUJT��JHQ��VJ��OÖUJFT�I��:HEHUNDPP���UHHG��LQ�ORRP����SO�

OÖUZT� :HEHUNHWWH��� /DWY�� OÐUT�� XVXDOO\� SO�� OÐUJT� :HEHUKHIWHO��� 6ODY�


O�UÃ� WKUHDG�� a� 2,QG�� TO¡ZBUJ� XPZLQGHW�� EHNOHLGHW��� TO�ZVÔ� OLJD�
PHQW��WHQGRQ��ERZ�VWULQJ���OW²Ô�I��HLQ�XPJHEXQGHQHV�7XFK��6FKXU]�

�"��GRXEWIXO�� VHH�0D\UKRIHU� ,,�� ��������� DOVR�0D\UKRIHU� ,,,�� ����

���
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������*UN��NgW����VJ��NÙ����SO��NªSI��LPSI��Ñ�NNH���NN�����TOÔ��WR�VSLQ��
SDUW��Ðà�NNHTOJ���NN�����TOÔ�� JXW�JHVSRQQHQ���NwMA�Q�� WKUHDG��\DUQ��
NwSIJ� I�� VSLQQLQJ���/DW��OF²��O¦W��O¦UVN��ÔFSF� VSLQQH��� ZHEH���2+*
O¡V�� O¡BO�� O¡KBO�� O¡XBO� Q¬KHQ��� 
TOJÔ�� SUREDEO\� LQ� &HOWLF�� 0,ULVK
TOJE�VSLQQW��IOLFNW��GUHKW�VLFK��PÃKW�VLFK�DE���:HOVK�OZEEV�VSLQQHQ��
WKH�ORQJ�GLSKWKRQJ�VHHPV�WR�EH�SULPDU\��LWV�UHGXFWLRQ�GHJUHH�LV��

����/LWK��SÖUBT����� PRUQLQJ���/DWY��S³UT� 0RUJHQ�� __�/DWY��SJ£U¯U� KHU�
YRUNRPPHQ��KHUYRUEUHFKHQ��DXIJHKHQ���WKH�%DOWLF�ZRUG�LV�FRQQHFWHG

ZLWK�6ODY��S�KBUJ�DQG�S�O�UJ��ZKRVH�FRUHODWLRQ�SRLQWV�WR�WKH�ORQJ�GLSK�
WKRQJ��WKH�FRUUHVSRQGHQFH�RI�DFFHQWXDO�SDUDGLJPV�SRVLWV�D�SUREOHP�

WKH\�VKRXOG�EH�NHSW�DSDUW� IURP�2,QG�� SJF�UJ� O¬§U� TUS½MEN�Å O¬§U� MBV�
GFO�FOUO¬§U���ZLWK�WKH�URRW�
SJ·Ô��QRW�
S·JÔ��
����6ODY�� 
Q�UJ� ���
Q�UJÔ�� WR� GULQN��� FI�� 2,QG�� QU²Ô� I�� 7UXQN�� GDV

7ULQNHQ�� 7UDQN��� SDUW��QUB��� HWF��� WKH� ]HUR� JUDGH� RI� WKH� EDVH�ZLWK� D

ORQJ�GLSKWKRQJ�
Q²@Ô��XVXDOO\�IXQFWLRQLQJ�LQ�VHSDUDWH�,(�ODQJXDJHV�DV
WZR�GLIIHUHQW�URRWV��
Q²Ô��
Q����@Ô�LQ�WKH�IXOO�JUDGH�LV�HLWKHU�UHPRYHG��RU
LQFRUSRUDWHG�LQWR�WKH�VWHP�IRUPLQJ�VXIIL[��
ÉF@Ô�DQG�
É¦@Ô�DV�WKH�HYHQ�
WXDO�VRXUFHV�RI�6ODYLF��JÔ�DUH�PDGH�LPSUREDEOH�E\�WKH�UHFRQVWUXFWLRQ

RI�WKH�URRW�DQG�GR�QRW�DFWXDOO\�RFFXU�LQ�WKH�FRPSDUDWLYH�GDWD�

����6ODY��
U�OB� �5XVV��¹Ùµ¨� VOLPH��PXG��RR]H��� DOVR� LQ� WKH�PHDQ�
LQJ� ZDWHU� PRVV�� SRWDWR� WRSV��� 8NU��¹Ùµ¨�� 25XVV��KCG;�� 2&6�KCG;
B�RBOROJ���6XSU����%XOJ��¹ÙµÄ� RR]H��PXG���2&]HFK�UJOB� TXDJPLUH�
PXG��� a� 
UNO¡� RU� 
UO¡�� FI�� 6ODY�� 
UNZ�� JHQ�� VJ�� 
UNFOF� �+6RUE�

UZNKP�� JHQ�� VJ�� UZNKFOKB� ERJ��� /6RUE�� UZ~F�� JHQ�� VJ�� UZ~F¯B� ERJ��

DQG�6ODY��
UJN²OÁ��RQO\�LQ�GHULYDWLYHV��5XVV��&K6ODY��¹°´®µ°�ERJ��
25XVV��KCF$GH��KCF$GC � PXG�� RR]H���2&6�KCF$GH��KCF$GC � �LàJ�
�(XFK��6LQ���3V��6LQ����o�D�UHODWLYH�DGMHFWLYH�IURP�6ODY��
UNZ��JHQ��VJ�


UNFOF� a� 2(� Þ²OBO� IHXFKW� ZHUGHQ��� WR� JHW� ZHW��� 21� ×²ÕS� WKDZ
�RXW����×²ÕB� WR� WKDZ��RXW���PHOW��� WKLV� URRW�
U�� LV�XVXDOO\�XQLWHG�ZLWK

WKH� URRW�
U¡�� WR�PHOW�� LQWR� WKH�SULPDU\� ,(� URRW� LQ�D� ORQJ�GLSKWKRQJ


U¡@Ô� LG���� FI�� 6ODY�� 
U�KBUJ� PHOW���2VVHW�� UBKZO� __� UBKVO� �� UBE� __� UBE� WR
PHOW��GLVVROYH���$UP��UBOBN�,�PRLVWHQ��ZHW����"�
U·�O¡�NJ��*UN��T�KW
WR�PHOW�� PHOW� GRZQ� �RI�PHWDOV�� USBOT���� GLVVROYH�� FDXVH� WR� ZDVWH� PS

SLQH�DZD\��HW�VLP��

���



7��"��%ZCP

����6ODY��
US�UJ��SUDHV����VJ��
US�K�����VJ��
US�KFUÃ�WR�UXE��SXOO�DERXW�
__�WKH�URRW�LV�OLNHO\�WR�EH�RQH�RI�WKH�HQODUJHG�YDULDQWV�RI�WKH�,(�EDVH


UFS·Ô��LWV�]HUR�JUDGH�LV�SUREDEO\�DOVR�UHSUHVHQWHG�LQ�*UN��TR°W�UHLEH
DXI�� HUVFK½SIH��� TR�MA�� TR°MH� /RFK��� LWV� IXOO� JUDGH� LV� FRQWDLQHG� LQ
*UN��TR¨W� WR�ZRXQG��GDPDJH�� LQMXUH����
TRWVW�� DV�ZHOO� DV� LQ�*UN�
TRA�MA� DQG�ZLWK� WKH� ORVV� RI� WKH� JOLGH� ,RQ�� TRªMA� Q�� ZRXQG�� KXUW�
KXUW��GDPDJH��KHDY\�EORZ��GHIHDW���TRªSIJ� I�� ZRXQGLQJ�� LQMXU\��WR�D
WUHH���

����/LWK��HS�TUJ��SUDHV����VJ��HS�EÐJV�DQG�HS�EV��SUDHW����VJ��HS�EBV
VWDPSIHQ� �*HUVWH� ]XU�*UDXSHQEHUHLWXQJ���� WR�SRXQG� �JURDWV��� SXVK

�LQ��� FKDVH���HS�EBT� ���� JUDLQ�� VHHG��� /DWY��HS¿TU�� SUDHV�� ��VJ��HS¿ÐV�
SUDHW����VJ��HS¿EV�VWR§HQ��VWDPSIHQ���HSB¿TU�SROWHUQ��GRQQHUQ���HSB¿ET
.RUQ�� __�2+*�
GJSHSJP�BO��SDUW�� GJSHSP[[FO��0+*�WFS�HSJF[FO��EVSDI�

HSJF[FO� LQ�NOHLQH�7HLOH�]HUUHLEHQ����*HUP��
ÉHSFVUBO��21�HSBVUS�P�

*UÃW]H�� �JUREJHPDKOHQHV���� 2(� HS¦BU� JUREN½UQLJ�� JUR§�� GLFN��� 2)
HS¡U�� 26� HS²U�� 2+*� HS²[� JUR§��� 0+*� DOVR� JURE�� GLFN�� �� *HUP�


HSBVUB���21�HSK¸U�Q�� 6WHLQ��*ULH§���2(�HS¦PU�Q�� 6DQG��6WDXE��(UGH��

26�HSJPU� Q�� 6DQG��8IHU���2+*�HSJP[��0+*� HSJF[� P��� Q�� 6DQGNRUQ�

6DQG�� 8IHUJULH§�� �� *HUP�� 
HSFVUB��� 1RUZ�� HS¹U� Q�� %RGHQVDW]��� 2(
HS¹U��GDW��VJ��HSjU�I��JUREHV�0HKO��7UHEHU���()ULV��HS¿U�*ULH§��%RGHQ�
VDW]��� 0/*� HS¹U� 3RUVFK� DOV� *¬UXQJVPLWWHO��� 0+*� HS¹[� P�� 6DQG�
*HWUHLGHNRUQ�� �� *HUP�� 
HS¹UB��� *UN�� ÐG�CRAàW� VFKODJH� KLQHLQ��� WR
GDVK�DJDLQVW���
CRAàW��RQO\���VJ��DRU��FRQMFW��CRAàSH�ULW]H��YHUOHW]H��
WR�VFUDSH��JUD]H��ZRXQG�VOLJKWO\���&\SU��CRAàOMAI��CRAàZOMAI�VWR§H
DQ�� ELQ� EHQDFKEDUW��� `�CR¨�J� XQEHUÃKUW�� UHLQ��� CR¨J� ���
HIS²>A@T��
JHQ��VJ��CRO�J����
HIS·A¸T��P�� VNLQ�PS� IOHVK��WKH�FRORXU�RI�WKH�VNLQ�
FRPSOH[LRQ���CRäZW��CRO�ZW�WR�WRXFK�WKH�VXUIDFH�RI�WKH�ERG\���CRªMA
Q�� VNLQ�� FRORXU�� FRPSOH[LRQ���CROIÉ�� $WW�� CR�A� �WKH� ODWWHU� DOZD\V� LQ
SO���I��VNLQ��ERG\����
CRWV�Æ¨��*DXO��
HSBWB�.LHV���:HOVK�HSP��2&RUQ�
HSPV�� 0&RUQ�� HSPX� 6DQG��� 21� HSK¸O� Q�� *UÃW]H� ���
JHVFKURWHWHV
.RUQ����0+*�HSJFO�P���Q��.LHVVDQG��VDQGLJHV�8IHU���0/*�HS¦O�6DQG�

NRUQ��� ,FHO�� HSVHH� Q�� %RGHQVDW]�� �� 
HSVXXB��� )UDHQN�� ,�� ����

�����)ULVN� ,,������������������������3RN���������� �
HISFV�EÔ�� WR


HS¦VÔ�a�HIS·VÔ�a�HIS¹Ô�VFKDUI�GDUÃEHU�UHLEHQ��]HUUHLEHQ���

���
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����/LWK�� K�Îª� )LVFKVXSSH��VFKOHFKWH�6XSSH�� __�2,QG��Z�D��Z�G���Q�
QRP��DFF��VJ���Z¹GF§D�JHQ��VJ�� 6XSSH��%UÃKH���Z¹G§Ô�P���Q�� )OHLVFK�
EUÃHE�Å"RÃHE���/DW��K¹T��JHQ��VJ��K¹SJT�Q��VRXS��VDXFH��FRORXULQJ�PDWWHU

RI�SXUSOH�VQDLO���*UN��Z°MH�I�� OHDYHQ��EHHU�\HDVW����
ZªSM¨�RU�
ZªM¨
�)ULVN� DFFHSWV� WKH� ILUVW� SURWRIRUP�� IRU� WKH� SKRQHWLF� DUJXPHQWDWLRQ

VHH� 6FKZ\]HU� ������ *HUP�� 
@¹TUBÔ� RU� HDUO\� 3URWR� 1RUWK� *HUPDQLF

@¹TUB3� FKHHVH�� �⇒� %DOWR�)HQQLF� 
K¹TUP�� )LQQ�� KVVTUP� FKHHVH��� (VW�
KVVTU� FKHHVH���� ODWH�3URWR�1RUWK�*HUPDQLF� 
PTUB3� FKHHVH��ZLWK� WKH

ORVV� RI� 
KÔ�� VKRUWHQLQJ� RI� �¹Ô� EHIRUH� WKH� FRQVRQDQW� FOXVWHU� DQG� GH�

YHORSPHQW� 
ÉÔÔ� !� �PÔ� EHIRUH� WKH� ILQDO� �BÔ� �⇒� 6DDP�� /�� WVPTU¡�� 1�
WVPT
UB� FKHHVH����21�PTUS��6ZHG��PTU��2*RWO��VTUS� �ZLWK�WKH�GHYHOSR�

PHQW�
É�Ô�!��VÔ���'DQLVK�PTU�FKHHVH���VWDUWLQJ�ZLWK�;,9�FHQWXU\�WKHUH

LV� VRPH� HYLGHQFH� IRU� WKH� YRZHO� OHQJWKHQLQJ� LQ� VRPH� 6ZHGLVK� GLD�

OHFWV�EHIRUH��SN��ÔTL��ÔTU��VHH�06ZHG��PPTUFS�.¬VH���1RUHHQ�$VFKZ*U�
����� HVWDEOLVKHG� LQ�.RFN� ��� $UNLY� I½U� QRUGLVN� ILORORJL� ,;�� ���I��� ����
WKDW�LV�ZK\�FLWHG�6ZHG��GLDO��²TU�DQG�¹TU� .¬VH��DUH�LUUHOHYDQW�IRU�WKH
HVWDEOLVKLQJ�RI�WKH�YRZHO�TXDQWLW\�IRU�WKH�ILUVW�V\OODEOH�RI�WKLV�ZRUG��

*UN�� ZWM�J� P�� VRXS�� VDXFH�� �� 
ZWSMOJ� RU� 
ZWMOJ� �� 
@²ATNPT� RU

@²ANPT� �ZLWK� WKH� ORVV� RI� WKH� UHVRQDQW� HOHPHQW� RI� WKH� ORQJ� GLSK�
WKRQJ���$OE��7RVN��HK�S� 6XSSH���*HJ��HKBO�� 6FKPXW]��7HLFK��6FKZH�

PPH����3URWR�$OE��
KBVTOB��"�*UN��Z�QOJ�P���Q��DQ�(J\SWLDQ�NLQG�RI
EHHU���Z�TOJ�P��LQ�WKH�ROGHU�3DS����*DXO��
@VU¡��⇒�/DW��JVUUB� %UÃKH���
2,ULVK� UI� %UHL�� �� LV�GXH� WR� WKH� LQIOXHQFH�RI� UI� )HWW����2:HOVK� JPU�

2&RUQ��JPU��2%UHW��JPU��%UHW��JPE�%UHL����
J¹UPÔ�RU�
JÔUP���VHH�)UDHQN��,�

�����0D\UKRIHU� ,,,�� ����)ULVN� ,�� ����� �����:+� ,�� �����2UHO� ����� 3RN�

����

����/DWY�� TLÕU�� SUDHV�� ��VJ�� TLVWV� UDVLHUH�� a� *UN�� X°W� VFKDEH�
UHLEH��JO¬WWH���X�SIJ�I��GDV�6FKDEHQ��.UDW]HQ��GLH�=HUIUHVVXQJ���X�SMA
Q�� ILOLQJV�� VKDYLQJV���X�STRON�Q�� VF\WKH� �IL[HG� WR�FKDULRWV��� VFUDSHU�
UDVS��� WKH� SUREDEOH� LQGLFDWLRQV� WR� WKH� SULPDU\� ORQJ� GLSKWKRQJ� DUH�

2,QG��LGF§VUJ�VFKOHLIW��ZHW]W��VFK¬UIW�����
LT�O�¦A�UJ��RU��LQ�ODU\QJDOLVW
LQWHUSUHWDWLRQ� �� 
LT�OF�)A�UJ��� SDUW�� SUDHV�� LGFVW¡O§��� *UN�� �+VFK��
X¨STRA� �� YHKTR�J�� Y�KTRIA� �6WULHJHO��� �� 
LT²�A���� 21� TO¼HHS� DGM�
NXU]KDDULJ�� ���
TOBAA?Ô� �� 
TO²A?Ô� LQ� WKH� SURVRGLF� SRVLWLRQ� FRUUHV�

���
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SRQGLQJ� WR� WKH� %DOWR�6ODYLF� DFFHQWXDO� PRELOLW\��� EXW� *UN�� X�ANON
DOOHV�*HVFKQLW]WH��JRHV�EDFN��DFFRUGLQJ�WR�)ULVN�,�������WR�XgW��OLNH
�CANON���ÑCW��PL�KANON���PLgKW���QRW�WR�X°W��DQG�WKXV�FDQQRW�SRLQW
WR�%H]]HQEHUJHUtV� FRPELQDWLRQ� �OLNH� 

LTPA·OPN��� VHH�0D\UKRIHU� ,�
����������0D\UKRIHU�(:$�,����������������)ULVN� ,,�� ����� ��������

:+�,,�����������3RN�������ÓI��GH�9ULHV���������

%(==(1%(5*(5t6�&20%,1$7,216

)��GH�6DXVVXUH� GRHV� QRW� PHQWLRQ� LQ� KLV� DUWLFOHV� %H]]HQEHUJHUtV

FRPELQDWLRQV��EXW�WKH\�XQGRXEWHGO\�ILW�ZHOO�KLV�WKHRU\��+RZHYHU��WKH

OHQJWK�RI�WKH�GLSKWKRQJV�DQG�GLSKWKRQJDO�FRPELQDWLRQV�WKDW�GHYHO�

RSHG� LQ� %DOWR�6ODYLF� RXW� RI� %H]]HQEHUJHUtV� FRPELQDWLRQV� ZDV� QRW�

VWULFWO\�VSHDNLQJ��SULPDU\�� LW�DSSHDUHG�DV� WKH�UHVXOW�RI� WKH� ORVV�
�·Ô�

EXW� DFFRUGLQJ� WR�GH�6DXVVXUHtV� WKHRU\�ERWK� ORQJ� V\OODELF� UHVRQDQWV

DQG� ORQJ�PRQRSKWKRQJV� ZHUH� WKH� UHVXOW� RI� DQ� DQDORJLFDO� SURFHVV�

7KH�SURFHGXUH�RI�WKH�HVWDEOLVKPHQW�RI�%H]]HQEHUJHUtV�FRPELQDWLRQV

IXOO\� FRQIRUPV� WR� KLV� DEODXW� WKHRU\�� LW� LV� QHFHVVDU\� DQG� HQRXJK� WR

ILQG�D� UHIOH[�RI�
�·Ô� LQ� WKH� URRW� IRU� WKHLU� UHFRJQLWLRQ� LQ� WKH�SRVLWLRQ

DIWHU� D� UHVRQDQW�� WKLV� UHIOH[� PD\� EH� GLUHFW�� EXW� LW� PD\� DOVR� UHYHDO

LWVHOI�WKURXJK��LPSRVLQJ��OHQJWK�RQ�WKH�SUHFHGLQJ�YRZHO��,Q�WKH�ODW�

WHU�FDVH�WKH�SURFHGXUH�ZRUNV�ZLWK�FHUWDLQ�OLPLWV��LW�LV�UHOLDEOH�HQRXJK

XQGHU��WKH�WHVW�RI�WKH�QLQWK�FODVV�RI�WKH�2,QG��YHUEV����·Ô��LPSRVHV�

OHQJWK�RQ��FÔ�RI�WKH�LQIL[��OFÔ��ZKLFK�LV�LQVHUWHG�LQWR�WKH�URRW�EHIRUH

WKH�UHVRQDQW��
TU0�OF�·�UJ�!�2,QG��TU0F�UJ��DQG�IRU�WKH��VHFRQG�VWHP�
RI�%HQYHQLVW�ZLWK�WKH�ORQJ�ILQDO�YRZHO��
EINFBÔ�!�2,QG��EIN¡Ô��7KH

H[LVWHQFH�LQ�WKH�FRUUHVSRQGHQFHV�RI�WKH�ORQJ�V\OODELF�UHVRQDQW�FDQ�

QRW�E\�LWVHOI�LQGLFDWH�%H]]HQEHUJHUtV�FRPELQDWLRQ�DV�WKH�ORQJ�UHVRQ�

DQW� PD\� EH� WKH� UHVXOW� RI� WKH� �UHGXFWLRQ�� ERWK� RI� %H]]HQEHUJHUtV

FRPELQDWLRQ�DQG�D�ORQJ�GLSKWKRQJ��VHH�EHORZ���2QH�RI�WKH�SHFXOLDUL�

WLHV� RI� %H]]HQEHUJHUtV� FRPELQDWLRQ� WKDW� GLVWLQJXLVKHV� LW� IURP� WKH

ORQJ�GLSKWKRQJ��LV�WKH�IDFW�WKDW�WKHUH�LV�QR�WUDQVIHU�RI�VWUHH�RQWR�LW�LQ

IRUPV�ZLWK�R[\WRQLF�DFFHQW�DFFRUGLQJ�WR�+LUW�,OOL°�6YLW\°tT�ODZ��VHH

���
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ªÍÍÊÙ�³ÄÊÔÝÙ�ª¢��������������¦ÝÃÐ�³¢����������������

 

���:H

ZLOO�JLYH�WKH�IXOO�OLVW�RI�WKH�URRWV�ZLWK�%H]]HQEHUJHUtV�FRPELQDWLRQV�

HVWDEOLVKHG�E\�WKH�GHVFULEHG�SURFHGXUH��WKH�H[DPSOHV�DUH�VXEGLYLG�

HG�DFFRUGLQJ�WR�WKH�FKDUDFWHU�RI�WKH�JOLGH��LQVLGH�WKH�JURXSV�WKH\�DUH

DUUDQJHG�LQ�WKH�DOSKDEHWLFDO�RUGHU��

�$�7A·�$��

���/LWK�� §VTUJ�� SUDHV�� �� §VEÐJB� WR� ZHDYH��� /DWY�� B¿TU�� SUDHV�� ��VJ�
B¿ÐV� ZHEHQ��ZLUNHQ���/DWY��B¿EJ�SO�� ZHIW��ZRRI�� ���
BA·EIÔ�� __�$UP�
[ÔBVEFN� ,�ELQG���FI���WKH�VHFRQG�VWHP��LQ�*HUP��
A¦ÞÔ� ���
A¦EIÔ��

AF·EIÔ���21�W§Þ�I�� JHZHEWHV�=HXJ��HLQIDFKHU�:ROOVWRII��6HJHOEUHL�
WH�� 6HJHOWXFK��� SO�� W§ÞJS� *HZ¬QGHU�� .OHLGHU��� 2(�XvE� I�� JDUPHQW�
GUHVV��FORWKLQJ��VWUHDPHU���$Q]XJ�����
A¦ÞJÔ���XvEF�Q���2)�X¦E�F��Q�
.OHLG��*HZDQG���26�X¡EJ�Q�� .OHLGXQJ���2+*�HJ�X¡UJ�Q�� .OHLGXQJ�

�
A¦Þ�KBÔ��� WKH� URRW� LV� DQ� HQODUJHPHQW� WR� ,(� �EDVH�� 
BA¦Ô� IOHFKWHQ�
ZHEHQ���2,QG��SUDHV����VJ��W§ZBUJ� ZHEW��� LQI�� �$9��W�UBWF��SDUW��¹UBÔ�
�W¡TPÔ�W¡Z§Ô� �*HZDQG��ZHEHQG��� EHVLGH� LQI��¸UVN��¸UBWF�� SDUW��VU§��
VHH�3RN���������)UDHQN������GH�9ULHV������FI��0D\UKRIHU�,,,������

���/LWK�� §VESB� ���� DQG� BVES¥� ���� VWRUP�� __� *UN�� `ÉZW� KDXFKH�
���
`VÉD�ÆW���
BA·EÔ���2,QG��¹EIBS�Q��.¬OWH���ORF���EIBOJ�EHL�.¬OWH��
$YHVW��BPEBSÔ� Q�� .¬OWH�� �EXW�2,QG�� KDV� �EIÔ�� LI� LW� LV� QRW� GXH� WR� WKH
LQIOXHQFH�RI��EIBSÔ�XGGHU��EUHDVW���ZKLFK�0D\UKRIHU�VXSSRVHV�WR�H[�
SODLQ� KHWHURFOLV��� FI�� ZLWKRXW� WKH� HQODUJHPHQW� 2,QG�� ¸N¡�� PN�� P�
.¬OWH��� $YHVW�� BPUBÔ� DGM�� NDOW��� PD\EH� WKH� VDPH� JUDGH� RI� WKH� URRW
�ZLWK� WKH� IRUPDQW� �JÔ�� LV� UHSUHVHQWHG� LQ� /LWK�� GLDO�� WÖESB� ���� VWRUP�
����������������������������������������������������

 

��7KLV� LV�GLVSOD\HG�LQ�WKH�QRPLQDO�VWHPV�LQ�WKH�IROORZLQJ�ZD\�� LQ�FDVH�RI�RQH�WR�

RQH�PRUSKHPLF�FRUUHVSRQGHQFH�RI�WKH�%DOWR�6ODYLF�VWHP�WR�WKH�VWHPV�RI�WKH�RWKHU�,(

ODQJXDJHV� DQG� ZKHQ� WKH� ODWWHU� GHPRQVWUDWH� R[\WRQLF� DFFHQW�� WKH� %DOWR�6ODYLF� VWHP

GLVSOD\�PRELOLW\�� LI� LW�JRHV�EDFN�WR�,(�%H]]HQEHUJHUtV�FRPELQDWLRQ��DQG�LW�EHORQJV�WR

WKH� LPPRELOH� EDU\WRQLF� DFFHQWXDO� SDUDGLJP�� LI� LW� JRHV� EDFN� WR� ,(� ORQJ� GLSKWKRQJ�

:KLOH�XVLQJ�WKLV�UXOH�LW�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�WKDW�2,QG��GHPRQVWUDWHV�D

QXPEHU�RI�DFFHQWXDO�LQQRYDWLRQV��WKDW�DUH�FKDUDFWHUL]HG�E\�WKH�WUDQVIHU�RI�PDQ\�VWHPV

IURP�WKH�EDU\WRQLF�DFFHQWXDO�W\SH�LQWR�WKH�R[\WRQLF�RQH�

���
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KXUULFDQH��DQG�3UXVV��XZESB� :LQG����
A·J�E�I�S¡�¾WHERE¾
·J¾�¾ �� FI�

WKH�IRUP�ZLWK�WKH��VHFRQG�VWHP��
A¦EÔ�LQ�2+*�X¡[BO��XJB[�ZHKHQ�
EODVHQ��� 0+*�X¡[� VWDUNHU�:LQG��:LQGVWR§�� 6WXUP�� $WHP�� +DXFK�
'XIW�� *HUXFK��� FI�� DOVR� /LWK�� WªE±OUJ� WR� DLU�� UHIUHVK��� WKH� URRW� LQ� WKH

IRUP�RI�WKH��VHFRQG�VWHP��ZLWKRXW�DQ\�HQODUJHPHQWV�LV�FRQWDLQHG�LQ

/LWK��W�USB� ���� VWRUP��KXUULFDQH���2,QG��W¡UJ� ZHKW���*UN��aHSI� ZHKW�
HWF���VHH�3RN������0D\UKRIHU�,������������)ULVN�,���������%DUWKRORPDH

���� ���� FI�� (QG]HOQV� ,9�� ��� Ó�� ����� )UDHQN�� ����� ����� ������ �����

������)ULVN�,����

���/LWK��H§VUJ��SUDHV����H§VOB�WR�JHW��REWDLQ����
HFA·�UJÔ�HWF���/DWY�
HÕU�� SUDHV�� ��VJ��HÕTUV� IDQJHQ�� KDVFKHQ�� JUHLIHQ�� HUODQJHQ�� EHNRP�

PHQ����
H¹�UJÔ���
HV·�UJ���/LWK��HBVT½T� ���D��S��� SOHQWLIXO�� DEXQGDQW�

JHQHURXV��QXPHURXV���GLDO���ÆO���H§VTVT��ÔTJ��2/LWK��H§VTVT��ÔJ����D��S��
REILW\��KRMQ\���SOHQWLIXO��JHQHURXV���H§VQJ�QRP��VJ��I��'3��������H§VQJ
QRP��VJ��I��'3��������������H§VT~�QRP��VJ��I��'3��������H§VQJ�QRP��VJ�
I��'3����������������������(§VQJ�QRP��VJ��I��'3��������H§VQBVT�JHQ��VJ�
P�� '3� ������� H§VQBVT� JHQ�� VJ�� P�� '3� ������� H§VQ¶¾ DFF�� VJ�� P�� '3
������� ������� H§¶Q¶¾ DFF�� VJ�� P�� '3� ������� BQF� H§VQJ�¾ DFF�� VJ�� I�
'3��������H§VQVNJ� LQVWU�� VJ��P��'3��������H§VQB¶QQ� DOODW�� VJ��P��'3
�������H§VQJBT�DFF��SO�� I��'3���������������H§VQFT�DFF��SO�� I��'3�������
H§VQJPNJT� LQVWU��SO�� I��'3���������/DWY��HBÕTT� YHUVFKODJVDP�� ODQJVDP
]X�(QGH�JHKHQG��ODQJH�GDXHUQG����
HPA·�TV���WKXV�)UDHQN�������3RN�
���� LV� XQDFFHSWDEOHÅ __� $YHVW�� SUDHV�� ��VJ��H¹OBPJUJ� YHUVFKDIIW��� SUR�

YLGHV��� DRU��LQM�� H¡VÎ� �VHH� .HOOHQV� ����� 6RJG�� @|jX� LQFUHDVH��� 3DUWK�
GSB|¡X� ZHDOWK�� WUHDVXUH�� �*KLODLQ� ���� %R\FH� ������ 6RJG�� 
GSB|¡X

�@S|jX��ZHDOWK���*UDPP��VRJG��,��������������������$YHVW��HBWB�P��GX��

HBW²�P��DFF��SO�� +¬QGH���HBPOBÔ�P�� *HZLQQ��� DFTXLUHPHQW��ERRW\��
KHUH� UHIHU� DOVR� 2VVHW�� R«XZO�� k«XVO� WR� EH� XVHIXO�� EH� ODFN�LQJ���
RBXZO��kBXVO�WR�FRQVXPH��VSHQG���G«MkBXZO�VROLFLW��H[WRUW����
QBSJ�
HBW���.KRW��6DN��IBHBWÔ� WR� ORQJ����
IBN�HBWÔ��6RJG��|XÔ� PDQTXHU�

IDOORLU��� <DJKQRE�� |BAÔ� WR� EH� XVHIXO�� QHFHVVDU\��� .KZDU�� |BAÔ� WR� EH
QHFHVVDU\���3DUWK��QSHjXÔ�WR�ODFN���*UN��ÐGG³H�DQG�ÐGG°H�I��SOHGJH�SXW
LQWR�RQHtV�KDQG��VXUHW\��VHFXUHW\��EHWURWKDO���ÐGGUÉW� WR�JLYH�PS�KDQG
RYHU�DV�D�SOHGJH��SOLJKW��EHWURWK���WKH�RQO\�HYLGHQFH�LQ�IDYRXU�RI�WKH

���
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TFH�URRW�LV�WKH�OHQJWK�RI�¹� LQ�WKH�UHGXFWLRQ�JUDGH��EXW�LW�PD\�EH�WKH
UHVXOW�RI�WKH�UHGXFWLRQ�RI�WKH�ORQJ�GLSKWKRQJ��EXW�WKH�ODWWHU�VXSSRVL�

WLRQ�LV�XQOLNHO\�EHFDXVH�RI�WKH�XVXDO��VKRUW�V\OODELF�DEODXW���UHIOHFW�

HG� LQ� WKH� ,UDQLDQ� ODQJXDJHV�� VHH� 3RN�� ��������� )UDHQN�� ��������

%DUWKRORPDH��������������������¢ÃÂÇÄ�,������� ,,���������������

����������(PPHULFN�6*U6W�������FI��.HOOHQV�����

���/LWK�� K§VUJ�� SUDHV�� �� K§VOB� WR�PL[�� VWLU��� /DWY�� �/LV���'UXZ��� KB¿U
PLVFKHQ���7HLJ��HLQUÃKUHQ����
@PA·�UJÔ��DOVR�/LWK��KBÕUJ��SUDHV����KBÕOB
WR�PL[��VWLU���SUREDEO\�GXH�WR�WKH�LQIOXHQFH�RI�KBÕLUJ��SUDHV����KBÕLJB

WR� PL[�� VWLU�� WR� PHVV��� DOVR� /DWY�� K¥VU�� SUDHV�� ��VJ�� K¥VOV� PLVFKHQ�

�7HLJ��HLQUÃKUHQ���DOVR�SUREDEO\�GXH�WR�WKH�LQIOXHQFH�RI�K¥VLU��SUDHV�
��VJ�� K¥VDV� PLVFKHQ�� PHQJHQ�� ZÃKOHQ�� YHUZLUUHQ�� YHUZLVFKHQ�� VW½�
UHQ��YHUHLWHOQ��GHQ�7HLJ�HLQUÃKUHQ����/DWY��KÕUJT�SO�� *HOHQN��←�
9HU�
ELQGXQJ��� 6FKHLGHZHJ�� �� 
@¹�UÔ� �� 
@VB�U��� /LWK�� K§VUJT� P�� 2FKV�� �

@PA·�UÔ� __� 2,QG�� ZVO�UJ� �3¡H���� ZVOUF� �'K¡WXS��� DQ]LHKHQ�� DQVSDQ�
QHQ�� DQELQGHQ�� IHVWKDOWHQ�� �� 
@V�OF�·�UJ�� Z¹U²�� I�� �3¡H���� 9HUELQ�
GXQJ�� 9HUHLQLJXQJ�� �� 
@VB�UJÔ�� Z¹OBÔ� Q�� �6¹��� %DQG�� 6FKQXU�

 

�� �WKLV

FRPSDULVRQ� OHDGV� WR� WKH� UHFRQVWUXFWLRQ� RI� WKH� URRW� 
@FV·Ô�� ZKDW
QDWXUDOO\� H[FOXGHV� WKH� LPPHGLDWH� FRQQHFWLRQ�ZLWK� WKH�JURXS�Z¹GBÔ
P���Q�� EURWK��VDXFH���VHH�3RN�������� IXUWKHU� LQYHVWLJDWLRQ� LV� UHTXLUHG

WR� FOHDU� LWV� UHODWLRQ� WR� WKH�RQH�V\OODELF� YDULDQW� RI� WKH� URRW� LQ�2,QG�

ZBVUJ�ZVUF��$9���LG����SDUW��ZVU§Ô��59���DQG�WR�WKH��HQODUJHG��URRW

@FVH���2,QG��ZVO§LUJ���2,QG��URRW�Z¹Ô�FDQ�EH�RI�WKH�GLDOHFWDO�QDWXUH�
EXW� VLQFH� LW� LV� NQRZQ� RQO\� LQ� ODWH� DWWHVWDWLRQV�� LW� FDQ� EH� RI� FRXUVH

PHUH� VHFRQGDU\�� VHH� 3RN�� ����� )UDHQN�� ����� 0ÃKO��(QG]�� ,,�� ����
0D\UKRIHU�,,,���������0D\UKRIHU�(:$�,,�����������,�������:KLWQH\

��������
����������������������������������������������������

 

��(DUO\�DWWHVWDWLRQ�RI�WKLV�ORQJ�URRW�FDQ�EH�VXEVW��Z¹UI§Ô�Q���59��� 6FKDU��+HUGH��

EXW�SUHVHQWO\� �H��J��0D\UKRIHU�(:$��Z¹UI§Ô� LV� FRQHFWHG�ZLWK� 
Z¹UJÔ� �LQ�H§W�Z¹UJÔ�P�

:HLGHODQG�� 5LQGHUZHLGH�� *HELHW�� :RKQSODW]�� >59�@�� VS¿�HBW�Z¹UJÔ� ZHLWHV� *HELHW

KDEHQG� >WPO� 4PNB@�� >59�@�� DQG� 
ZBWBT�� �LQ� �ÔZBWBTB�� >59�@� RKQH� :HLGH��� T¹�
Z§WBTB�� >59�@� PLW� JXWHU�:HLGH��yDOO� WKUHH� VWHPV� Z¹UI§Ô�� 
Z¹UJÔ� DQG� 
ZBWBT�� DUH

XQLWHG� LQWR� 2,QG�� URRW� 
Z¹Ô� ZHLGHQ�� ���YLUWXDO� ,(� 
@FA·���� ZKLFK�� KRZHYHU�� UHPDLQV
ZLWKRXW�DQ\�H[WHUQDO�,(�HW\PRORJ\�

���
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���/LWK��K§VKB�I������ EDUQ�IRU�VWRULQJ�FURSV��WKUHVKLQJ�EDUQ��WKUHVK�
LQJ� IORRU�� IOD[HQ� GU\LQJ� URRP� DQG� EUDNH��� K§VKBT� P�� ���� EDUQ� IRU
VWRULQJ� FURSV�� WKUHVKLQJ� EDUQ�� �/.Ë� ,9�� ���������� /DWY�� KBÕKB� GLH
5LHJH�� �� 
@PA·�@¡� __� /LWK�� K¨WBT� FHUHDO�� EUHDG� JUDLQV��� SO�� KBWBÐ� ���
JUDLQ��FRUQ����K¨WBJ����D��S���VHH�ªÍÍÊÙ�³ÄÊÔÝÙ�ª¢������2,QG��Z§WBD
*HWUDLGH��*HUVWH��.RUQ���*UN��FUS��ZOOJ� �A�A�� *HWUHLGH�KHUYRUEULQ�
JHQG��� ZEIA�� I�� SO�� *LQNHO�� 6SHOW�� 7ULWLFXP�PRQRFRFFXP��� ODWHU� DOVR

VJ�� ZEIÉ� �7KSKU��� DQG� ZEÉ� �ZgA��� �H�� ZE��DWROJ� [FB�JLYLQJ�� �� 
ZEE�
DWROJ���
ZEVE�DWROJ��ZKHUH�SUH�*UN��
ZEVEÔ���,(�
@FA·Ô��VHH�)ULVN�,�
���������ZKHUH� WKLV� 3URWR�*UHHN� UHFRQVWUXFWLRQ� LV� SUHIHUUHG�ZLWK�

RXW� LWV� FRQVHTXHQFHV� IRU� WKH� ,(� URRW� VWUXFWXUH�� VHH�ªÍÍÊÙ�³ÄÊÔÝÙ

ª¢� ����ZLWK� WKH� ,(� UHFRQVWUXFWLRQ� 
@¸V)PT� RQ� WKH� EDVLV� RI� WKH� DE�
VHQFH�RI�OHQJWKHQLQJ�RI�
�PÔ� LQ�2,QG��LQ�WKH�SULPDU\�FORVHG�V\OODEOH

DQG�WKH�DFXWH�LQWRQDWLRQ�LQ�/LWK��K§VKBT� EDUQ���VHH�3RN�������)UDHQN�
����

���/LWK��K§VOBT�����\RXQJ���/DWY��KB¿OT�\RXQJ����
@PA·�OPÔ�__�2,QG�
Z¾WBOÔ����
ZÔA�FOÔ���
ZÔB�FOÔ��FI��/DW����JHQ��VJ��Z¹O§D����
ZÔB�O�FT��
QRP�� VJ�� I�� Z¹O� ���
ZÔ·�OJB��� FRPS�� ZBW�Z¡O�� VXSHUO�� Z§W�JGHIBD
\RXQJ��\RXWK��\RXQJ�0DQQ���/DW��JVW�FOJT�MXQJ��-ÃNGLING�Å*UNGFRAU��

VHH�3RN�����������0D\UKRIHU� ,,,���������:+�,�����������)UDHQN�

��������

���/LWK��K§VSB��K§VSBT�VXPSILJH�6WHOOH��0RRUJUXQG����
@PA·S¡��/LWK�
K�SB� 0HHU�� 6HH�� �� 
@VBS¡� __�*UN�� 
A�RA� :DVVHU��4XHOO�� LQ�aNAUROJ
ZDVVHUORV�� YRQ�%¬FKHQ���21�BVSS� 1D§��:DVVHU��� )HXFKWLJNHLW��1¬V�
VH���1,FHO��BVS�P��PXG��RR]H��VLOW���6ZHG��GLDO��»SKB�6XPSI���2(�¦BS�P�
ZDYH�� VHD��RFHDQ��� :RJH��0HHU�� ���
FA�·�SÔ��� �WKH� VHFRQG� VWHP�� LQ
2,QG��W�S��W§BS�LQ�59��Q��:DVVHU��1DVV��)OÃVVLJNHLW��YRQ�GHU�0LOFK��
W�SJ�Q��:DVVHU��5HJHQ���$YHVW��W¡SÔ�P��5HJHQ����
A¦SÔ�RU�
A²SÔ��6RJG�

X¡S� �XjS�� UDLQ��� &KZDU��X¡S� UDLQ��� $YHVW�� W¡S·OUJ� ZHQQ� HV� UHJQHW��

WKHUH�LV�SUREDEO\�QR�EDVLV�IRU�WKH�UHFRQVWUXFWLRQ�RI�WKH�VKRUW�V\OODELF

YDULDQW�RI�WKH�URRW�
AySÔ��0,ULVK�GFSBJN�JLH§H���GFSBUI�K¹PRU���:HOVK
HXFSFO�OLTX¡PHQ��HWF��DUH�H[SODLQHG�ZLWK�WKH�KHOS�RI�WKH�,WDOR�&HOWLF

VKRUWHQLQJ�RI� ,(� ORQJ� V\OODEOHV� LQ� WKH� SUHWRQLF� SRVLWLRQ�� VHH�¦ÝÃÐ�

³ÐÌÒÂÛÇÏÊÇ�ÆÐÍÅÐÔ�������21�WFS�Q�� 0HHU��6HH���WBSJ�P�� )OÃVVLJ�

���
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NHLW��:DVVHU���2(�X«S�WKH�VHD��PD\�EH�LPPHGLDWHO\�FRQQHFWHG�ZLWK

WKH� ,QGR�,UDQLDQ�
W¡SÔ� ZDWHU�� OLTXLG���ZKRVH�PRELOH�DFFHQWXDO�SDUD�

GLJP�LV�UHFRUGHG�LQ�9HGLF��W¡SCIZ§T�GDW��SO��96���������o�ZKDW�VXS�

SRVHV�R[\WRQLF�DFFHQW�LQ�WKH�*HUP��ZRUGV�� IRU� OHQJWK�VKRUWHQLQJ�LQ

WKH� SUHWRQLF� SRVLWLRQ� EHIRUH� WKH� UHVRQDQWV� LQ�*HUPDQLF� VHH� ¦ÝÃÐ�

³ÐÌÒÂÛÇÏÊÇ�ÆÐÍÅÐÔ��������$YHVW��WBJSJÔ�P�� 6HH��%XFKW�HLQHU�6HH�

UHIHUV� OLNHOLHU� WR� DQRWKHU� URRW�� VHH� RQ� WKLV� 0D\UKRIHU� ,,,�� ����� VHH

)UDHQN�� ����� 3RN�� ������� )ULVN� ,�� ���������0D\UKRIHU� ,,,�� ����� GH

9ULHV�����:+� ,,�� �����%DUWKRORPDH������������ �����������*UDVV�

PDQQ������

���/LWK��S§VUJ��SUDHV����VJ��S§VKV�DQG�S§VOV��SUDHW����VJ��S¸WJBV�UDX�
IHQ��PLW�GHU�:XU]HO�DXVUHL§HQ��UXSIHQ��DEUHL§HQ��DXVKDFNHQ��KLQZHJ�
UDIIHQ��� WR� SXOO� RXW�� WR� SOXFN�� WR� URRW� RXW��� /DWY�� SB¿U�� SUDHV�� ��VJ�

SB¿KV�� GLDO�� SB¿OV�� SUDHW�� ��VJ�� S§WV� UHL§HQ�� UDXIHQ�� ]LHKHQ�� UDIIHQ�
VWHKOHQ���6ODY�� LQI��
SVUJ

 

���SUDHV����VJ��
SÉW��� LQI��
SÁW�UJ��SUDHV�� ��VJ�

SpK�� WR�WHDU��UHQG�� __�2,QG��S§WJU0��.6��� 9HUOHW]HU���QRW� 6FKUHLHU����
FI��DOVR�DRU�����59� �$9��.6� �06���S¡WJGBN��S¡WJGHB�� U�SDUW���KRZ�
HYHU��KDV�D�VKRUW�YRZHO��SVU§���59��$9��.DX6���21�SjKB�GHQ�6FKDIHQ
GLH�:ROOH�DXVUHL§HQ��� :ROOH�DESIOÃFNHQ���1RUZ�� S¹� I�� :LQWHUZROOH��
ORVH�:ROOH��GLH�:ROOH��GLH�LQ�GHU�0DXVHU�YRQ�GHQ�6FKDIHQ�ORVJHKW��

26� S¹XJ� I�� UDXKHV� )HOO��� 21� S�HH� I��� S�HHS� P�� ODQJHV� +DDU�� ODQJH

:ROOH��� HLQJHZHEWH� :ROOIORFNH�� ���
SBXX²Ô� DQG� 
SBXXBÔ��� 2'DQ�

SBH��6ZHG��SBHH�QDS��JRDW�ZRRO���1RUZ��SBHH�JUREHV��VWUXSSLJHV�+DDU

DQ�7LHUHQ���6ZHG��SVHH�]RWWLJHV�+DDU���PDWWHG�QDS�����
SVXXBÔ���VHH

¦ÝÃÐ�� ¥ÇÒÎ��� /DW�� SV²� DXIUHL¦HQ�� ZLWK� SDUW�� SÔUVT� JHULVVHQ�

 

��o�IRU

,WDOR�&HOWLF� VKRUWHQLQJ�RI� ,(� ORQJ� V\OODEOHV� LQ� WKH�SUHWRQLF�SRVLWLRQ
����������������������������������������������������

 

��6WULFWO\� VSHDNLQJ�� WKH�SURVRGLF�FKDUDFWHULVWLF�RI� WKH�6ODY�� LQI�� 
SVUJ� UHPDLQV�QRW

FOHDU��2QH�FRXOG�H[SHFW�
SVU ��ZLWK�UHFHVVLYH�URRW���EXW�IRUPDOO\�ZH�FRXOG�UHFRQVWUXFW

SÀUJ��6ORYHQ��GLDO��S¾UJ�a�&]HFK�GLDO��SPVUJ� WR�WHDU�KDLU��a�6ORYDN�GLDO��SVUj�TB��EXW�WKH

SURFHVV�RI�JHQHUDOL]DWLRQ�RI�VKRUWQHVV�WRRN�SODFH�LQ�6ORYDN�LQ�WKLV�W\SH�RI�LQILQLWLYHV�

DQG�LW�LV�QRW�FOHDU�WR�ZKDW�H[WHQW�LW�LQIOXHQFHG�WKLV�GLDOHFW��6ORYHQLDQ�DQG�&]HFK�GDWD

PD\�UHIOHFW�ERWK�WKH�ROG�DFXWH�DQG�WKH��QHZ�DFXWH���DQG�FRUUHVSRQGLQJO\�WKH�SUHWRQLF

OHQJWK�

 

��$V�RSSRVHG�WR�SDUW��S¹UVT�JHJUDEHQ��a�6ODY��
S�UJ�WR�GLJ��

���
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VHH�¦ÝÃÐ��³ÐÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔ� ����� �HVS���������� WKXV�0D\UKR�

IHUtV��(:$�,,�������UHFRQVWUXFWLRQ�RI�WKH�BOJH�URRW�
SFAÔ�LV�EDVHG�RQO\
RQ�WKH�9HGLF�SDUW��SÔU§��DQG�LQ�YLHZ�RI�WKH�UHVW�RI�2,QG��GDWD��S§WJU0�
DV�ZHOO� DV�H[WHUQDO�SDUDOOHOV�ZH�FDQ�FRQVLGHU� SÔU§�� WR�EH� VHFRQGDU\
IRUP�DQG�UHFRQVWUXFW�TFH�URRW�
SFA·Ô��VHH�)UDHQN��,,�����������¶ÂÓ�
ÎÇÒ�,,,����������������3RN�������0D\UKRIHU�,,,������0D\UKRIHU�(:$

,,�� ����� 7UDXWPDQQ� %6:� �����:+� ,,�� ��������� GH� 9ULHV� ����� ����

)DON�7RUS�,,������������FI��)UDQFN�YDQ�:LMN���������

���6ODY��
TÀKÃ�YDLQ��ZDVWH��IXWLOH����
JPA·@P���VHH�¦ÝÃÐ�³¢������
���� __�0,U��D¹B� KRKO�����
JPA@PÔ���
JPA·@P����D¹BTT� +½KOH���%UHW��L¦P
*URWWH�����
JPA@P����
JPA·@P����/DW��DBWVT�HPSW\��KROORZ���*UN��K�OI��
TÎ�CÉSMATA�TwJ�GwJ��KA��TÎ�KOIL¨MATA��+VFK����K��LOJ��KO�LOJ�KRKO�
���
K�VILOJ���KO�ELOJ� ��T��ÐN�TO�J�KUÉMOIJ�QHR�DION��+VFK������
JPA@�
FMPT� 
$XVK½KOHU��� �� 
JPA�JÔ� �� 
JPA·�J��� 2,QG�� q�OBN� Q�� 0DQJHO��
q¹OZ§D� OHHU��½DE�ÅUNBEWOHNT���q¹O§D� JHVFKZROOHQ��DXIJHGXQVHQ���

J¹�OÔ���
JVB�OÔ��IURP�WKH�URRW�
JFA�F�Ô��
JFA¡Ô��
J¹���2,QG��qW§ZBUF
VFKZLOOW� DQ�� ZLUG� VWDUN�� P¬FKWLJ�� �� 
JA·�@FÔ�� qW¡US§D� JHGHLKOLFK�
NU¬IWLJ�� �� 
JA¡Ô� �� 
JAFBÔ� �FI�� *UN�� Pg�P¨�MAI� EHVLW]H��� P¨�T�R� %H�
VLW]HU����q�SBD�VWDUN��WDSIHU��+HOG����
J¹�SPÔ���
JVB�SPÔ��q§WSBD�VWDUN�
P¬FKWLJ�� �� 
JPA·�SPÔ�� &HOW�� 
LBWBSP��� *DXO��+AUAROJ�� :HOVK� DBXS�
&RUQ��DBVS�5LHVH���2,U��DBVS�+HOG����
JPA·�SP���*UN��KàAR�Q��1DGHO�
½KU��2KU½IIQXQJ���$YHVW��T¹SBÔ�P��/RFK��ODFXQD����
J¹�SPÔ���
JVB�SPÔ�
$UP�� TPS� /RFK��� KROH�� FDYLW\�� EXUURZ�� ���
JPASPÔ� �� 
JPA·SPÔ��� VHH
3RN�����������¶ÂÓÎÇÒ�,,,�������:+�,�����������)ULVN�,����������

,,���������������0D\UKRIHU�,,,�������������������������0D\UKRIHU

(:$�,,����������

����/DWY�� TLB¿U� XPDUPHQ�� ���
TLPA·�UJ��� /LWK�� LJ§VUBT� ���� VKHOO�
ULQG�����
LFA·�UPÔ��__�2,QG���(S���'K¡WXS���TLVO�UJ��BTLVO¡U�EHGHFNHQ�
���
TLV�OF�·Ô��� *UN�� SK�TOJ� Q�� VNLQ�� KLGH�� FTQ�� GUHVVHG� PS� WDQQHG
KLGH���/DW��PCTL¹SVT�GDUN��GXOO��WZLOLJKW��KLGGHQ��FRYHUHG���21�TL¾S�Q�

0DQGHONHUQKDXW�� ZDV� GLH� 6FKDOH� GHU� 0DQGHO� XPJLEW��� 2)� TL¹SF

6FKHXHU��� 0/*� TDI¹S�� TDI¹SF� 6FKXW]�� 6FKXSSHQ��� 0'X�� TDIVVS

VKHG�� JUDQDU\�� EDUQ���2+*� TL¹S�P�� EHGHFNWHU�2UW��2EGDFK��� TD¹SB

6FKXW]�� 6FKXSSHQ���0/*� TDI¹N�� TDI¹NF� 6FKDXP��0HWDOOVFKDXP��

���
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'X��TDIVJN� IRDP��VODJ���2+*�TD¹N� 6FKDXP�

 

���KHUH�DOVR��/DW��DÔUJT

VNLQ���:HOVK�DXE�P��7DVFKH��6DFN��:DQVW��+ÃOVH���:HOVK�DXE�WHVWLV�
WHVWLFXOXV��� SURSHUO\�� VFURWXP�� �� 
VNLQ�OHDWKHU� EDJ�� �IRU� WKH� ,WDOR�

&HOWLF� OHQJWK� VKRUWHQLQJ� LQ� WKH� XQVWUHVVHG� SRVLWLRQ� VHH�¦ÝÃÐ��³Ð�

ÌÒÂÛÇÏÊÇ�ÆÐÍÅÐÔ����������������������HVS��S�����DERXW�WKH�UHIOH[

LQ� WKLV� VWHP���2+*�I¹U� +DXW���2(�IjE� ���
I¹×²T�� R[\WRQLF� DFFHQW�
WKH�*HUPDQLF� SRVLWLRQ� RI� WKH� VWUHVV� LV� HVWDEOLVKHG�ZLWK� WKH� KHOS� RI

:HUQHUtV� ODZ��� VHH� 3RN�� ��������� )DON�7RUS� ,,�� ������ ������ GH

9ULHV������:+� ,,�� ����� ,�� ����� FI��0D\UKRIHU� ,,,�� �����)ULVN� ,,�� ����

����

����6ODY�� 
TMVU ��� 
JMFA·�UJÔ� __�$YHVW�� TS¹UBÔ�� TS¹UJÔ��*HUP�� 
IM¹ÞBÔ�
/DWY��TM¹U��6ODY��U�SDUW��
TMZUÁ��M�SDUW��
TMZMÁ��2,QG��q0FWJG®���
J!�O�A·�
TBJ�DQG�*UN��KLEIT�J���
KLEVET�J���
JMFA·�UPÔ��VHH�¦ÝÃÐ�³¢��������FI�
3RN�����������)UDHQN�����������GH�9ULHV�����

����/LWK��U§VLBT� )HWWVWÃFN���SO��UBVLBÐ� )HWW��6FKPHU��0DUN�LQ�GHQ
.QRFKHQ��6FKPDO]���� 
UPA·�LPÔ� �VHH��ªÍÍÊÙ�³ÄÊÔÝÙ�ª¢���������
/DWY�� U¥VLT� IDW�� IHLVW��� U¥VLJ�SO�� GDV�)HWW�� DUH�VHFRQGDU\���6ODY��
U�UJ�
SUDHV����VJ��
UÍK��� ��VJ��
UZKUÃ� WR�JURZ� IDW�� VWRXW��SOXPS�� �8NU��GLDO�
¹Ù¹°��SUDHV����VJ��¹Ùâ����VJ��¹°�¿��6&U��¹Þ¹°��SUDHV����VJ��¹ÞK¦´�
2&U��5Cl �@sF��¥Ò��������5Cl �@F��¥Ò��������LKCl�@F��¥Ò��������ZLWK�WKH�VHFRQG�
DU\�LQI��5CqKCa�¥Ò�������JURZ�IDW���VHH�¦ÝÃÐ�������������HVS������&]HFK
UÖUJ��SUDHV����VJ�� UZKJ��6ORYDN� UZUt����
U¹�UJÔ���
UV·�UJÔ�DQG���
U¹�@FÔ��

UVB�@F��� /DWY�� U¿LU�� U¿LTU�� UVLÎU� VFKZHOOHQ�� IHWWZHUGHQ��� WR� VZHOO��
/LWK�� U½LUJ�� SUDHV�� �� UVµLB�� SUDHW�� �� U½LP� WR� JURZ� IDW�� SOXPS�� LV� VH�

FRQGDU\� __�2,QG�� UBWUJ� LVW�VWDUN��KDW�0DFKW��� UBWJG§Ô� VWDUN����
UFA·Ô�
U¹ZBÔ�VWDUN��JHVFKZLQG����
U¹@PÔ���
UVB�@P����WKH�VHFRQG�VWHP��
UA²Ô
LQ�*UN��SªMA�/HLE�����
UA²�N+���SUREDEO\�KHUH�DOVR�UHIHUV�/LWK��UX¸UJ�
SUDHV�� UX¸KV� VFKODJHQ�� SUÃJHOQ�� NORSIHQ��� �FI�� 5XVV�� ª¯¬º¹Ã� OLW�� WR
EORZ� XS�� ZKLUO� XS��→� WR� WKUDVK�� JLYH� D� KLGLQJ�WKUDVKLQJ� �WR��"��
VHH�%¹JD�55�,��������VHH�3RN�������������)UDHQN��������������¶ÂÓ�
����������������������������������������������������

 

��7KH�VRXUFH�RI�WKH�IROORZLQJ�ZRUGV�LV�XQFOHDU��21�TL¾NF� GXQNHO���FLWHG�LQ�:+

,,��������DQG�21�TL¾N�6FKDXP���FLWHG�LQ�:+�,,������DQG�LQ�.OXJH��������,�NQRZ�RQO\

'X�� TLVN� IRDP�� VFXP��� 6ZHG�� TLVN� IRDP�� VFXP��� 1RUZ�� GLDO�� TLÔN� DQG� ,FHO�� TL¾N

GXVW�DQG�ZHE��PRXOG��DQG�6ZHG��TLVN�GDUN��GLP���1RUZ��GLDO��TLVN�KDOEGXQNHO��

���
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ÎÇÒ�,9������������)ULVN�,,�����������0D\UKRIHU� ,�����������:+�,,�

���y����

�$�7@·�$��

����/LWK�� ²FOB� ���� VKDIW����
§JO¡���
PJ·�O¡� __�FI��2,QG�� G�� I�� SROH�
VKDIWV�RI�D�FDUULDJH�����
JBT����*UN��
OI�S�¨����
PJT¡���
PJ·T¡��LQ�+RP�
O���ON�Q��UXGGHU��KHOP���$WW��O�AX��JHQ��VJ��O�¨KOJ��,RQ��O�HX��JHQ��VJ�
O�HKOJ�P��KDQGOH�RI�UXGGHU��WLOOHU��KHOP�RI�JRYHUQPHQW��ULQJV�RI�WKH
\RNH��� 6ODY�� fKF�� JHQ�� VJ�� 
¶KFTF� !� PKÚTF� SROH�� �D��S��E�� YDULDQW� RI
D��S��C��5XVV��GLDO��ª¶q��8NU��ª¶r��6&U��·K��6ORYHQ��PKÜ��JHQ��VJ��PKÜTB�
��
P@B�P�FT���LW�LV�SRVVLEOH�WR�UHJDUG�WKH�YRFDOLVP�LQ�WKLV�URRW�DV�D�ORQJ
GLSKWKRQJ��HVSHFLDOO\�LI�ZH�YLHZ�+LWW��WJÎÎBÔ�SROH��VKDIW��QRW�DV�D�ORDQ
IURP�0LWWDQQL�$U\DQ��EXW�DV�DQ�DERULJLQDO��LQ�WKLV�FDVH��2,QG��G��I��
*UN��
OI�S�¨��%DOW��
BJTB

 

����
·JT¡��DV�ZHOO�DV�$YHVW�� ÎUJÔ� *XW��5HLFK�
WXP���*HUP��
BJIUJÔ���
·JJ�UJÔ��2,QG���qF���GHF�KDW�]X�HLJHQ��EHVLW]W��EH�
KHUUVFKW���$YHVW��JÎF�LVW�+HUU�ÞEHU�HWZDV���*HUP��
BJHBO���
·JJÔ��VHH�3RN�
�������

 

�����)UDHQN�����0D\UKRIHU�,������)ULVN�,,�������¶ÂÓÎÇÒ�,������

����6ODY�� 
HM�WB� �5XVV�� «³Ùª¨�� 8NU�� «³Ùª¨� WUHH�IXQJXV�� $JDULFXV��
6&U�� «ÐÞª¨� WUHH�IXQJXV�� WLQGHU�� $JDULFXV��� 6ORYHQ�� HM²WB� I�� PXVK�
URRP��WUHH�IXQJXV��JODQG��WRQVLOV���2&]HFK�IM²WZ�SO��I��SXVWHD���&]HFK
����������������������������������������������������

 

�

 

��%RUURZHG�LQ�)LQQ���8GP��DQG�RWKHU�DV�BJTB�6WDQJH�GHU�*DEHOGHLFKVHO��

 

���%XW�MXVW�LQ�%DOWR�6ODYLF�WKH�UHIOH[HV�RI�WKHVH�WZR�URRWV�SUREDEO\�GLIIHU��FI���2,QG�

�GHF� KDW�]X�HLJHQ��EHVLW]W��EHKHUUVFKW���$YHVW�� JÎUF� __�*HUP��
BJHBO��*RWK��SUDHV�����VJ�
BJI�����SO��BJIVN��BJHVN� KDEHQ��EHVLW]HQ���21�FJHB� EHVLW]HQ���2(�¡HBO��2)�¡HB��26

xHBO��2+*�FJHBO��2,QG���qJUBS��P��+HUU��%HVLW]HU���$YHVW��BJX�JÎUBS��P��(LJQHU��%HVLW�

]HU��+HUU��__�*HUP��
BJIUxS��%HVLW]HU���FI��*HUPDQLF�ORDQZRUG�LQ�6DP��¡JU§S���$YHVW���ÎUJ�

*XW��5HLFKWXP��__�*HUP��
BJIUJ���*RWK��BJIUT�(LJHQWXP���21�:UU��¡UU�*HVFKOHFKW��+LP�

PHOVJHJHQG���2(�:IU��2+*� xIU� %HVLW]�� (LJHQWXP���2,QG�� SDUW�� �qJUB��� $YHVW�� JÎUB�� __

/DWY�� ÐTUT� UHDO�� WUXH���6ODY�� �TUÁ� UHDO�� WKH�VDPH��RZQ��� VXEVW�� �TUP�Q�� SURSHUW\��FDSLWDO��
VHH�%DUWKRORPDH������������y�����0ÃKO��(QG]��,�������0D\UKRIHU�,������)HLVW���y���

GH�9ULHV����y����FRQFHUQLQJ�WKH�HW\PRORJ\�RI�6ODY��
�TUÁ�FI��¶ÂÓÎÇÒ�,,�������¿³³Á���
���y����DQG�6WDQJ����������y�����WKRXJK�DIWHU�6WDQJtV�SDSHU�WKH�GLVFXVVLRQ�DERXW

WKH�HW\PRORJ\�RI�WKLV�ZRUG�LV�VWULFWO\�VSHDNLQJ�VHQVHOHVV��DOO� WKH�HW\PRORJLHV�H[FHSW

6WDQJtV� RQH� DUH� SKRQHW LFD O O\ � XQDFFHSWDEOH�� EXW� WKH� FRUUHFWLRQ� RI� WKH� 6WDQJtV� UH�

FRQVWUXFWLRQ�LWVHOI�UHPDLQV�SRVVLEOH��

���
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IM²WB� I�� PXVKURRP� �3OHXURWXV��� NQRE�� H[FUHVFHQFH��� 6ORYDN� IMJWB� I�

PXVKURRP��3OHXURWXV���NQRE��DEVFHVV�����
HMÚJ·�W¡Ô���/LWK��HM®JWPT�SO�
����VOLPH��PXFXV����
HMÚJ·�W¡Ô��FI��DOVR�/LWK��HM®JWªT�SO��VOLPH��PXFXV�
�DOVR� HMFÐWªT� SO�� VOLPH��� ZLWK� WKH� JHQHUDOL]DWLRQ� RI� PHWDWRQ\� RI� K�

VWHPV���/LWK��HMZU½T� JODWW��HEHQ�� ���D��S����
��D��S�����
HM�U¢Ô���
HMJB�
UVÔ� �� /DWY�� HM³UT� �6HUELJDO�� 3UHLOL�� 1HUIW�� $3��� :ROP��� .O��� VDXEHU�

KÃEVFK�� VDXEHU� XQG� VRUJI¬OWLJ� JHPDFKW�� IHLQ�� SDVVHQG�� �� 
HM�U¢Ô� �

HMJB�UVÔ��HMÐUT��/LQ���1LJU���5XW]DX��5XM���JODWW��QHWW��]LHUOLFK����
HM�UVÔ
��
HMJB�UVÔ��0ÃKO��(QG]��,��������SUREDEO\�WKLV�DGMHFWLYDO�VWHP�VHUY�
HG�DV�WKH�EDVLV�IRU�WKH�GHULYDWLRQ�RI�6ODY��
HMÐTUÁ�P���
HMÐTUB�!�HMJTU��I��
ERWK�YDULDQWV�EHORQJ�WR�D��S��C��5XVV��«³Ù¸¹��JHQ��VJ��«³°¸¹¦�P���6&U�

«³p¸¹��2&]HFK�DIM²TU�P���&]HFK�IM²TU��IM²ÎUj�P��KHOPLQWK��HDUWKZDUP��

5XVV��«³°¸¹¦��DFF��VJ��«³°¸¹Ö��6&U��«³Ù¸¹¨�I���6ORYHQ��HM²TUB�I���&]HFK

IM²TUB�� 6ORYDN� IM²TUB� KHOPLQWK�� HDUWKZDUP��� IURP� HMÎUÔ��� WKH� VXIIL[
�UÏÔ�RU��TUÏÔ��ZLWK�WKH�UHJXODU�PHWDWRQ\�DQG�WKH�WUDQVLWLRQ�LQWR�WKH�LP�
PRELOH� DFFHQWXDO� W\SH�� /LWK�� HM®JNªT� SO�� VOLPH��� HM®JNPT�� JHQ�� SO�

HM®JN¶¾ 6FKOHLP�� �%¹JD� ,,�� ����� �� /DWY�� HMJ£NF� GLH� 6FKQHFNH�� 0X�
VFKHO��� HMJ£NJT�� HMJ£NT� HLQ� :XUP�� 6FKQHFNH�� 0XVFKHO�� �0ÃKO��
(QG]��,�������������6ODY��
HM�OB��5XVV��«³Ùµ¨��8NU��«³Ùµ¨��%5XVV��«³²µ¨�
%XOJ��«³Ùµ¨�I��FOD\���GLDO��«µÙ³¨�I���6&U��«sÞ³¨�I��FOD\���6ORYHQ��HM²OB�I�
FOD\���&]HFK�IM²OB�I���6ORYDN�IMJOB�I��FOD\�����
HMsO¡���
HMJ·�O¡Ô�SURE�
DEO\� � WKH� ODWH�*UN�� GL�NH� �6XLG���� GL�NA� �+VFK���� GL�NH� �+GQ�*U���
DQ\�JOXWLQRXV�VXEVWDQFH��JXP���PRUH�DUFKDLF�GLIN¨DHJ��$ULVW���HWF���
GLHN¨DHJ� �*HRSRQLFD�� JOXWLQRXV�� �WKH� SRVWFODVVLFDO� ZULWLQJ� ZLWK� H
LQGLFDWHV�WKH�KLVWRULFDO�OHQJWK�RI�©���/DWY��HM¼WT��.O����H®¼WT� �.UHX]E��
&���$UUDVFK��1HXHQE���$3���1HUIW�� ZLH�GLFNHU�6FKOHLP�VLFK�]LHKHQG�

8��� ZHLFK�� VFKOÃSIULJ�� Z¬VVHULJ��� VFKODII�� ZHLFKOLFK�� JHI¬KUOLFK�� ]XU
(UNUDQNXQJ�JHQHLJW��� VFKODII��LQGROHQW��HQHUJLHORV��� ]DUW��JHI¬KUOLFK�
]HUEUHFKOLFK�� �ZLWK� WKH�XQFOHDU� UHIOH[DWLRQ�RI� WKH�GLSKWKRQJ�� ��6ODY�


HM²WÁ� �5XVVLDQ� «³ª� P�� ILVK� PXFXV���� 
HMtWÁ� DGM�� LQ� 
HMtWÁLÁ�� I�

HM²WÁLu�� ZLWK� WKH� UHJXODU� ORVV� RI� WKH� UHIOH[� RI� DFXWH� LQ� WKH� D��S��D
�5XVV�� GLDO�� «³°ª²·±� UDZ�� KDOI�EDNHG� �PG� CSFBE���� 8NU�� «³ª²Ù±� YLV�

FRXV�� VWLFN\�� KDOI�EDNHG� �PG� CSFBE���� GLDO�� «³°ª²Ù±�� /6RUE�� HM²XLJ
VRIW�����*UN��GLOI�J� DQ\�JOXWLQRXV�VXEVWDQFH����
GLOIV�J��2+*�LM¦P�

���
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JHQ��VJ��LM¦XFT�.OHH����
LMBJAB[�__�2,U��HMFOJN���
HMJ�O¡�NJ���
HMJ�OF�
·Ô��:HOVK� HMZOBG� EOHLEH� K¬QJHQ��� 2+*� LMFOBO� NOHEHQ�� VFKPLHUHQ�
�DFFRUGLQJ� WR� %UDXQH� ���� LW� LV� D� YHUE� RI� ,9�9�FODVV�� L��H�� LW� ZDV� UH�

VWUXFWXUHG� DIWHU�F�P�DEODXW� RXW� RI� WKH� WKHPDWLF� YHUE�ZLWK� WKH� QDVDO

VXIIL[��ZKLFK�ZDV� LQ� LWV� WXUQ�WKH�UHVXOW�RI� WKHPDWLVDWLRQ�RI� WKH�DWKH�

PDWLF�YHUE�ZLWK�WKH�QDVDO�LQIL[��FRUUHVSRQGLQJ�WR�WKH�2,QG��,;�FODVV�

��
HMJ�O¡�NJ���
HMJ�OF�·Ô��WKH�UHIOHFWLRQ�RI�WKH�]HUR�JUDGH�RI�WKH�URRW

FDQ�EH�VHHQ�LQ�2(�«UDM²ÕBO�DQKDQJHQ��DQNOHEHQ�

 

����6LHYHUV�����UH�

IHUV�LW�WR�WKH�,�FODVV��WKH�YHUE�LV��KRZHYHU��UHFRUGHG�SUREDEO\�RQO\�LQ

WKH� IRUP�RI�SDUW��SUDHV���«U�DM²ÕFOEF� HMPTTFT� DGHUHQWHP��7ROOHU� ����

IURP�WKH�GHULYDWLRQDO�SRLQW�RI�YLHZ�WKLV�YHUE� LV�SUREDEO\�FRQQHFWHG

ZLWK�2(� DM×B� FDWDSODVPD��PHGLFDPHQWXP�� �7ROOHU� ����� RU� GLUHFWO\

ZLWK�WKH�FRUUHVSRQGLQJ�U�SDUW���DFFRUGLQJ�WR�WKH�YRFDOLVP�RI�WKH�URRW

WKH�IROORZLQJ�ZRUGV�DUH�FRPSDUHG�ZLWK�WKH�2+*�IRUP��6ZHG��LMFOB

DQG� 2'DQ�� LMyOF� NOHEHQ�� VFKPLHUHQ�� �WKXV� GH� 9ULHV� ������ LQ� 21

LM²OB�VWDLQ��WKH�OHQJWK�RI�URRW��Ô�LV�GXH�WR�WKH�LQIOXHQFH�RI�WKH�IRUPV

OLNH�U�SDUW���KHUH�SUREDEO\�UHIHUV�,FHO��LM²OB��)DUHU��LM²OB��1RUZ��LMJOB�

6ZHG��GLDO��LMJOB��'DQ��LMJOF��VHH�GH�9ULHV������DFFRUGLQJ�WR�+HOOTXLVW

,�������6ZHG��LMFOB�VPHDU��JOXH���,�FRQM��� �6ZHG��GLDO��LMªJOB��1RUZ�
GLDO��LMFJOB��2'DQ��LMFOF��ZLWK�WKH�*HUPDQLF�UHFRQVWUXFWLRQ�
LMBJOÔ�

LQ�WKLV�FDVH�ZH�GHDO�ZLWK�D�GHQRPLQDWLYH�YHUE��GHULYHG�IURP�D�QRXQ

RI�WKH�W\SH�RI�6ODYLF�
HMtOÁ��5XVV��&K6ODY��>E$GS�FLgGMA���VOLPH��YLV�

FRXV�OLTXLG���6ORYHQ��HMwO�P��VOLPH��VHGLPHQW��GUHJV��VLOW��RR]H��FOD\���
LQGLUHFW�HYLGHQFH�IRU�,(��BÔ�FDQ�EH�VHHQ�LQ�*HUP��
LMBJJBÔ���
HMP@BP��
'DQ��LM«H�]¬KHU��IHWWHU��OHKPLJHU�6FKODPP���DGM�� NO¬EULJ��NOLWVFKLJ��
2(�DMhH�P�"� FOD\��6DPLD�WHUUD���(QJO��DMBZ��2)�LM¡Z��LMBJ�� .OHL��%R�

GHQ���0/*�LMFJ�6FKODPP��/HKP��IHXFKWH�(UGH���'X��LMFJ�I��FOD\��FOD\

HDUWK��� KHUH� 6ODY�� 
HMÃKÃ� FOD\�� �� 
HMF@BPÔ� �5XVV�� GLDO�� «³±� P�� FOD\�
FOD\�HDUWK��RR]H���8NU��«³±�P��VWLFN\��ZHW�FOD\��RR]H���%5XVV��«³±�P�

RR]H���6&U��«³ÛK�P��D�NLQG�RI�FOD\���&]HFK�GLDO��HMjFK�P��JOXH��JXP�RI
WKH�IUXLW�WUHHV���HMFK�P��JOXH��JXP�RI�WKH�WUHHV���6ORYDN�HMFK�P��MRLQHUtV

����������������������������������������������������

 

���7KLV� YHUE�ZDV� XVHG� IRU� WKH� FKDUDFWHULVWF� RI� %DOWR�6ODYLF� IRUPV� E\� 7UDXWPDQQ

�%6:�����ZLWK�UHIHUHQFH�WR�=XSLW]D��*HUP��*XWW�������

���
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JOXH��� 3ROLVK� HMFK� P�� FOD\� HDUWK��

 

���� VHH� 3RN�� ��������� ¶ÂÓÎÇÒ� ,�

�����¿³³Á������������������������������������)ULVN�,����������

:+� ,�� ��������� 7UDXWPDQQ� %6:� ���� GH� 9ULHV� ����� )DON�7RUS

,�� ����� +HOOTXLVW� ,�� ����� IRU� /LWK�� HMJU½T� VWLFN\�� VOLP\��� /DWY�� HMJUT

VFKOÃSIULJ��ZHLFK��ZLWK�VKRUWHQLQJ�VHH�EHORZ��S�������1R����
����/DWY��NJ¯UT� >.U���.O�@� GHU�7DXVFK���SO��NJ¯UJ� �>.U�@��8����NJ¯UVT

�36���&���>6HUELJDO@�� GHU�7DXVFK��GHU�:HFKVHO��GLH�9HU¬QGHUXQJ�GHU
'LHQVWERWHQ���NJ¯UV¸U��>%O�@� WDXVFKHQ���N³UT��:DUNK����SO��N³UJ��N³UVT

�6SU��� GHU� 7DXVFK�� :HFKVHO��� N³UV¸U� �3UHHNXOQ�� *ROG��� 6SU��� WDX�

VFKHQ�� ZHFKVHOQ��� WKH� YRFDOLVP� LV� OLNHO\� WR� KDYH� EHHQ� WUDQVIRUPHG

DIWHU�WKH�YRFDOLVP�RI�LQI��N³U��VHH�EHORZ���N³UBWBT�GHU�7DXVFK��:HFK�

VHO��GHU�7DXVFKVFKPDXV��GHU�2UW��ZR�JHWDXVFKW�ZLUG���N³UVWF�GHU�2UW�

ZR� HLQ� :HFKVHO� VWDWWILQGHW��� N³UFOJT� >HLQ� HLQJHWDXVFKWHV� 3IHUG

�/LV��@��GLH�6FKLQGP¬KUH���N³UCBT��6SU���%XUWQ���GLH�9HU¬QGHUXQJ��GHU
7DXVFK��� GHULYDWLYHV� IURP� WKH� YHUE�N³U�� SUDHV�� ��VJ��NJKV� WDXVFKHQ��

/DWY��NB³OB��*U��%XVFKKRI��.U����NB³°B��.U����NBÐOB��'URVWK����NBÐ°B

7DXVFK�� :HFKVHO��� NB³O³U� �.U���� NBÐO³U� >DXFK� ,ZDQGHQ�� :RKOI��

:ROP���36���&���1HX�6DOLV@�WDXVFKHQ���VXVWDLQHG�WRQH�SULPDULO\�FKDU�

DFWHUL]HG�WKH�YHUE��WKH�EURNHQ�RQH�ZDV�FKDUDFWHULVWLF�IRU�WKH�QRXQV��

5XVV�� ´®µ¨�� GLDO�� ´µ¦�� DFF�� VJ�� ´µÖ� GHFHSWLRQ�� �OHYHOOLQJ� RI� WKH

PRELOH� D��S�"��� 8NU�� ´²µ¨�� %XOJ�� ´ßµ¨�� EXW� WKH� %XOJDULDQ� YDULDQW

´µ¦�� 6&U��NJKOB� �ZLWK� WKH�SKRQHWLF� ORVV� RI� WKH� WUDFHV� RI� DFXWH� LQ

WKH�SULPDULO\�PRELOH�D��S����/LWK��BUNBJO¥�FKDQJH��FKDQJLQJ���NBÐOBT

H[FKDQJH���ZLWK�WKH�PRUSKRORJLFDO�ORVV�RI�DFXWH�LQ�WKH�PRELOH�D��S���

WKH�SULPDU\�PRELOH�DFFHQWXDO�W\SH�LV� LQGLFDWHG�E\�WKH�DFFHQWXDWLRQ

RI� WKH� 6ODYLF� GHQRPLQDWLYH� 
N²O�UJ�� SUDHV�� VJ���� 
NtO@��� �� 
N²OÐUÃ
�ZLWK�WKH�SKRQHWLF�ORVV�RI�DFXWH�LQ�WKH�PRELOH�D��S����WKH�URRW�
NF@·Ô
WR�FKDQJH�� LV� QRW�XVXDOO\� VHSDUDWHG� IURP� WKH� ,(� URRW� 
NF@·Ô� WR�JR�
����������������������������������������������������

 

���7KH�FLUFXPIOH[�RI�WKH�/LWK��YHUE�ZLWK�WKLV�URRW��/LWK��HMJ£UJ��SUDHV�����VJ��HMJFK½�
(/LWK��GLDO��HMFK½�����HMJ£KB��SUDHW�����VJ��HMJFKBÕ��(/LWK��GLDO��HMªKBÕ�WR�SXWW\��SDVWH�XS��
LV�H[SODLQHG�E\�WKH�UHJXODU� KÔPHWDWRQ\��ZKLOH�YDULRXV�GHULYDWLYHV�ZLWK� WKH�VKRUW�]HUR

JUDGH� UDWKHU�RIWHQ�DSSHDU� LQ�KHDY\�GLV\OODELF�EDVHV�� LI� WKH�FDWHJRULHV� OLNH� WKH�2,QG�

QLQWK�FODVV�RU�%DOWR�6ODYLF�PHWDWRQHG�YHUEDO�FDWHJRULHV�JR�ZLWK�WKHP�LQWR�RQH�V\VWHP

RI�YHUEDO�IRUPV�

���
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SDVV��� ORQJ� UHIOH[�ZLWK� DFXWH� DFFHQW� LV� DWWHVWHG� LQ� 6ODY�� 
N�NP�� WKH
OHQJWK� ZDV� DOVR� �UHVWRUHG�� LQ� 6ODY�� 
NJO�U �� SUDHV�� VJ���� 
NoO��
�� 
NJOUÃ�� ZKHUH� WKH� ORVV� RI� DFXWH� LQ� WKH� PRELOH� D��S��WRRN� SODFH�

FI�� DOVR�&]HFK�N²KFUJ�� SUDHV�� ��VJ��N²K²N� WR� SDVV�� __�2,QG�� SUDHV�� W³�
NBZBOUF��59�;����������WKH�VDPH�SUV��VWHP�LQ�06��0%K���3¡H��� WDX�
VFKHQ�� ZHFKVHOQ�� W¬XVFKHQ���NJO�UJ� �59� ,�� ����� ��>"@�� ,,,�� ���� ���� 9�
���������
NJ�OF�·�UJ��SDUW��SUDHV��DFW��NJO§O��NJOBU�T��59���SDVV��SUDHV�
��VJ��O§� QSBN�ZBTF� �59�9�� ���� ���� GLH�*HVWDOWHQ�ZHFKVHOQ�� �*UDVV�
PDQ���SUREDEO\�DOVR���VJ��O§�N�ZBUF��59�,,��������ZLWK�VLPLODU�PHDQ�
LQJ�� SDUW��NUBÔ� LQ� §�NUB�WBSFBÔ� �59� ,9�� ������ YRQ� XQYHU¬QGHUWHU
�XQYHUZLVFKWHU�� )DUEH�� �0D\UKRIHUtV� WUDQVODWLRQ� >(:$� ,,�� ���@� YRQ

XQYHUPLQGHUWHU�)DUEH��GRHV�QRW�ILW�WKH�FRQWH[W���LQ�DOO�OLNHOLKRRG�JHU�

BQB�N³UZBÔ� �$9�� $93��� BQ¡�N³UZBÔ� �.6�� 06�� 7%�� ZLWK� VKRUW� YRZHO
VKRXOG� EH� DQDO\VHG� DV� HDUO\� EDFN�IRUPDWLRQ� IURP� HW\PRORJLFDOO\

UHJXODU� SUV��N§ZBUJ�� ODWH� QRPLQD� OJ�N¡UBWZ¡T� �0D6�� DQG� OJ�N¡OB�

�3¡H���DUH�FOHDUO\�VHFRQGDU\��WKH�2,QG��GDWD�SRLQW�WR�
NF@·Ô��EXW�RQH
VKRXOG�QRWH�WKDW�WKH�VROXWLRQ�LV�FRPSOLFDWHG�E\�WKH�FOHDU�FRQWDPLQD�

WLRQ�DW� OHDVW�RI� WZR�SULPDULO\�GLIIHUHQW� URRWV�KHUH�o�WR�FKDQJH�� DQG

WR� GDPDJH��� IRU� WKH� ODWWHU� VHH� QH[W� HQWU\��� *UN�� MO�TOJ� P�� CÉRIJ�
'DQN��9HUJHOWXQJ�� �)ULVN�,,������VXSSRVHV�WKH�SRVVLELOLW\�RI�ERUURZ�

LQJ� IURP� 2OG� /DWLQ� RU� ,WDOLF� 
NPJUPT� 7DXVFK��� FI�� /DWY�� NJ¯UVT� P�

7DXVFK�� :HFKVHO�� HWF�� LQ� ���NFJU�I�Ô� ZHFKVHOQ�� WDXVFKHQ�� LQ� 3RN�

������WKH�SRVLWLRQ�RI�WKH�IDFWRU�JHQHUDWLQJ�OHQJWK�LV�HVWDEOLVKHG�DOVR

LQ�WKH�URRW�
NF@·Ô�WR�JR��ZLWK�WKH�KHOS�RI��WKH�WHVW�RI�WKH�QLQWK�FODVV��
0:HOVK�NZOFU� JHKHQ���&RUQ�� USFNFOF��0%UHW�� USFNFO� SDVVLHUHQ���


ÉNzO¡�NJ���
Nz�OF�·�NJ��VHH�)UDHQN��,�����������¶ÂÓÎÇÒ�,,������

�������������������������7UDXWPDQQ�%6:����������:+�,����������

,,�� �������������0D\UKRIHU� ,,�� ���������)ULVN� ,,�� �����3RN�� ����� FI�

0D\UKRIHU�(:$�,,����������ZLWK�XQOLNHO\�PRUSKRORJLFDO�DQDO\V�

����/LWK��N§JMB�HWZDV�.OHLQHV��8QEHGHXWHQGHV��LQVEHVRQGHUH�%H]�
NOHLQHU�)LVFKH��� /DWY��NBÐMF� :HL§ILVFK�� /½IIHOILVFK��*UXQGOLQJ�� NOHL�
QHU�)LVFK�����
NP@·�MÔ���6ODY��
N�MÁLÁ��
N�MÁLP��
N�MÁLB�OLWWOH��D��S��B�
VHH�¦ÝÃÐ�³¢����������VSHFLDOO\�RQ�WKH�UHFRQVWUXFWLRQ�RI�WKH�D��S��RI

WKLV� QRXQ� VHH� S������� WKHVH� ZRUGV� VKRXOG� EH� VHSDUDWHG� IURP� 6ODY�

���
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N�MUJ�WR�JULQG���ZLWK�ZKLFK�D�UDSSURFKHPHQW�SUREDEO\�WRRN�SODFH�LQ
DOO� WKH�6ODYLF� ODQJXDJHV�� LW�ZDV�QRW��KRZHYHU�� IXOO\�FRPSOHWHG��QRZ

ZH� FDQ� DGG� WKH� UHOLF� RI� WKH� VXIIL[OHVV� DGMHFWLYH� 6ODY�� 
N�MÁ� �� KÃ�
&]HFK� N²MÖ� VPDOO�� SHWW\�� �D��S��B� RU� D��� 5XVV�� GLDO�� �3VNRY�� ´®³°±
VPDOO�� SHWW\�� �D��S��B� RU� C��� 8NU�� ´²³¶� DGY�� ILQH�� �D��S��B� RU� D��� VHH

¿³³Á� ���� ����� LQ� /LWK�� GLDO�� NBÐMJVT� VPDOO� IU\�� ZH� GHDO� ZLWK� WKH

JHQHUDOLVDWLRQ�RI�WKH�PHWDWRQ\�RI�@�VWHPV�__�2,QG��NJO�UJ��59����
NJ�
OFÔ·Ô��VHFRQGDU\�NO�UJ�>(S���3¡H���HWF�@��PLQGHUW��VFK¬GLJW��KLQGHUW��
SUV��NZ§UF� �h%�� (S���� ODWH�NJO¸UJ� �(S��� *UDPP���� SDUW��NU§�� �9���
DOVR�ZLWK� VKRUW� YRZHO�QSB�N³ZBN� ]X� VFKP¬OHUQ�� �59� ,9�� �������QSB�
N³ZF�]X�EHHLQWU¬FKWLJHQ���59�,9���������DFFRUGLQJ�WR�WKH�2,QG��GDWD�

NF@·Ô��RU�HYHQ�
NFJ)AÔ�LI�ODWH�NJO¸UJ�LV�QRW�VHFRQGDU\���FI��DOVR�21
N«S��NK§S��NK¸S�VFKPDO��VFKODQN����
NBJXB3��7RFK��%�NBJXF� NOHLQ�
MXQJ��� VHH� 3RN�� ����� )UDHQN�� ����� 0LNORVLFK� ����� 7UDXWPDQQ� %6:

�����0ÃKO��(QG]��,,�������:+�,,���������GH�9ULHV������FI��%HUQHNHU
,,������¶ÂÓÎÇÒ�,,�������0D\UKRIHU�(:$�,,����������

����/LWK�� Q²FOBT� ��D��S�� PLON��� /DWY�� QJ£OT� 0LOFK�� ���
QFJ·OPÔ� RU

QPJ·OPÔ���/LWK��QÖUJ��SUDHV����VJ��QZK½��SUDHW����VJ��QJKBÕ�PHON�ZHUGHQ�

0LOFK�EHNRPPHQ��YRQ�.ÃKHQ���IHXFKW�XQG�ZHLFK�ZHUGHQ��YRP�(UG�
ERGHQ���� WR�VRDN��VZHOO�� WR�JHW� ILOOHG�ZLWK�PLON����
Q�UJÔ���
QJ·�UJÔ� __

2,QG��Q§ZBUF��59��$9��$93��VFKZLOOW��VWURW]W��PDFKW�VFKZHOOHQ��VWUR�
W]HQ����WKH�VHFRQG�VWHP��LV�DWWHVWHG�LQ�2,QG��QZ�ZBUF��59���VFKZLOOW�
VWURW]W����
Q@¦Ô���
Q@FBÔ��WKH�]HUR�JUDGH�o�LQ�QO§Ô�IHWW��IHLVW��GLFN���

QJB�OP���FI��DOVR�2,QG��Q§ZBTÔ�Q��6DIW��:DVVHU��0LOFK���$YHVW��QBZBIÔ
Q��0LOFK���QB¦NBOÔ�Q��0XWWHUPLOFK���VHH�3RN�����������)UDHQN������

�����0D\UKRIHU�,,������������0D\UKRIHU�(:$�,,��������

�$�7M·�$��

����/LWK��§MLUJ� KXQJHUQ���§MLBOBT� KXQJULJ���/DWY��BULU� KXQJHUQ���

PM·LÔ

 

���__�2+*�JMHJ�+XQJHU���IDPHV��VWULGRU�GHQWLXP���LQ�WKH�FORVHVW
����������������������������������������������������

 

���,Q�WKH�6ODYLF�SDUDOOHOV�IOXFWXDWLRQV�EHWZHHQ�D��S��B�DQG�D��S��C�DUH�SUREDEO\�FRQ�

QHFWHG�ZLWK�PHWDWRQ\�RI�UHFHVVLYH�DFXWH�URRWV�LQ�K�SUDHVHQWLD�YHUEV�

���
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FRPSDUDWLYH� PDWHULDO� WKHUH� LV� QR� LQGLFDWLRQ� RI� WKH� URRW� VWUXFWXUH�

IXUWKHU� FRJQDWHV� DUH� /DW�� VMDTDPS� UHYHQJH�� FKDVWLVH�� �FI�� KRZHYHU

:+�,,�����������DQG�*UN���LgKW�WR�UXLQ��GHVWUR\��NLOO���SDVV��WR�SHU�
LVK��GLH���WKH�ODWWHU�LV�D�GHULYDWLYH�IURP�*UN���LLªMI�WR�GHVWUR\��PDNH
DQ�HQG�RI���PHG��WR�SHULVK��FRPH�WR�DQ�HQG����
�L�Nª�MI��ZKRVH�GLV\O�
ODELF�FKDUDFWHU�RI� WKH� URRW� LV� VHHQ� LQ� WKH� IRUPV� OLNH���Lg�SQAI���LE�
QROJ�� �LE�SAI�� VHH� 3RN�� ����� ����� ����� )UDHQN�� ��� ¶ÂÓÎÇÒ� ,,�� ����
)ULVN�,,����������

����/LWK�� H®MUJ�� SUDHV�� �� H£MJB� WR� VWLQJ�� ELWH�� WR� KXUW�� DFKH��� /DWY�
E[FUU� VWHFKHQ��EUHQQHQ��EHLVVHQ����
KFM·�UJÔ� __�2,U��BU�CBJMM� VWLUEW���


FTT�CBMOÔ� ���
ÉK#�OËÔ���BUSVCBMU� PRUWXXV� HVW�� ���
ÉK#�U¸Ô���0:HOVK
BCBMMV��
BE�CBMMV��XPNRPPHQ���CBMMV�VWHUEHQ�����
ÉK#�OËÔ���/DW��WBM�
MFTTJU� SHULHULW�� ���
K#�OËÔ��� IRU� WZR� UHIOH[HV� RI� ORQJ� V\OODELF� OLTXLG
UHVRQDQWV�LQ�,WDOR�&HOWLF�DQG�WKHLU�SRVLWLRQV�VHH�¦ÝÃÐ��³ÐÌÒÂÛÇÏÊÇ

ÆÐÍÅÐÔ��������������������������HVSHFLDOO\�IRU�WKLV�VWHP�VHH�S�����

SHUKDSV�KHUH�DOVR�EHORQJV�2,QG��H�SZBUF��'K¡WXS����������YHUOHW]HQ�
JHKHQ��DQG�PD\EH�ZLWK�BWB�SUHIL[� PLW�'URKXQJHQ�DXI�-PG�� ORVIDK�

UHQ���BW¡�HVSBU��%K¡JD3�������������RSW��BWB�HVSFU��0DQX����������SDUW�

SDVV��BWB�H¹SFBÔ��3¡H�������������VHH�%5�,,�����������9��������WKH�VXS�
SRVLWLRQ�DERXW�WKH�UHGXFWLRQ�RI�WKH�ORQJ�GLSKWKRQJ�LV�UHIXWHG�E\�WKH

$UPHQLDQ� DQG�*HUPDQLF� FRUUHVSRQGHQFHV�� $UP�� LFÔFN� TX¬OH�� SOD�
JH���2(�DXFMBO�VWHUEHQ���2+*�RVFMBO�6FKPHU]HQ�OHLGHQ��DQG�FDXVD�

WLYHV�� 21� LWFMJB� SHLQLJHQ��� 2(� DXFMMBO� W½WHQ��� 26� RVFMMJBO�� 2+*
RVFMMFO�� FI�� DOVR� *UN�� BEL�NH� I�� QHHGOH�� SLSH�ILVK�� JDUILVK��� EXW� 26
RV¡MB� 4XDO��0DUWHU��� /LWK��HªM¥� �� DFKLQJ�� SDLQ�� VRUURZ��� 2&6�A;EU
6FKPHU]��� ZKDW� VKRXOG� SUREDEO\� EH� H[SODLQHG� E\� WKH� OHQJWKHQHG

JUDGH� LQ� WKH�SULPDU\� URRW��"��QRXQ�� WKH� URRW�
KFM·Ô� UHVWRUHG�DV� WKH

UHVXOW�RI�WKLV�SURFHGXUH�LV�DFWXDOO\�LGHQWLFDO�WR�WKH�URRW�
KFM·Ô� ZHU�

IHQ�

 

��� LQ� *UN�� BÉLLW� WR� WKURZ��� PRVW� OLNHO\� �� 
BAL�N�·�W� IURP
����������������������������������������������������

 

���,Q�3RN�����y����WKLV�URRW�LV�JLYHQ�DV�KHUDEWU¬XIHOQ��ÃEHUULQQHQ��TXHOOHQ��ZHU�

IHQ���KRZHYHU��WKLV�LV�OLNHOLHU�WR�EH�WKH�UHVXOW�RI�XQLWLQJ�D�QXPEHU�RI�SULPDULO\�GLIIHUHQW

URRWV��,W�LV�SURYHG�E\�WKHLU�FOHDU�GLVWLQFWLRQ�LQ�2,QG��DQG�*UHHN��2,QG��HBMBUJ�WU¬XIHOW

KHUDE�� I¬OOW� KHUDE��� SDUW�� SDVV�� HBMJU§�� YHUVFKZXQGHQ�� JHZLFKHQ��� *UN�� BLàW� TXHOOH
KHUYRU����U��LV�GXH�WR�WKH�LQIOXHQFH�RI�FLàW���2+*�RVFMMBO�KHUYRUTXHOOHQ��VFKZHOOHQ��

���
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DWKHP��
BÉL�NH�MI���
K!�OF�·�NJ��DRU��ÑBLHN��2,QG��HVS§UF��H¹S§ZBUF�
HPS§ZBUF� KHEW� HPSRU��� VE�H¹SFBÔ� HPSRUJHKREHQ��� $YHVW�� OJ�HS¡JSF
VLH�ZHUGHQ�QLHGHUJHVFKOHXGHUW���EXW�VHPDQWLF�UHDVRQV�SUHYHQW�IURP

XQLWLQJ�WKHP��VHH�3RN�����������:3�,�������)UDHQN�����������:+

,,�����������0ÃKO��(QG]��,�������0D\UKRIHU�,������
����/LWK�� H®MCªUJ�� SUDHV�� ��VJ�� H®MCV�� H®MCJV�� 2/LWK�� SUDHV�� ��VJ�

HFMCUJ� KHOIHQ�� ���
HFM·CIÔ��� H±MCUJ�� SUDHV�� ��VJ�� H±MCTUV� VLFK� HUKROHQ�

JHQHVHQ�� �WKXV� )UDHQN�� ���� DQG� ÁÄÏ�� ¥Ò�� ����� '/.Ë� DQG� /\EHULV�
HJ CUJ��SUDHV����HJ CTUB�WR�JHW�ZHOO��UHFRYHU���VHH�DOVR�%¹JD�55�,,������
�����__�/LWK��HM�CUJ��SUDHV����HM�CJB�WR�FODVS��LQ����HM¸CUJ��SUDHV����HM¸CJB
WR�ZUDS��XS���HPEUDFH��HQIROG��VXSSRUW�E\�FKDULW\���XPDUPHQ��XQWHU�

VWÃW]HQ��� /DWY�� HM¯CU�� SUDHV�� ��VJ�� HM¯CKV�� SUDHW�� ��VJ�� HM¯CV�� UHWWHQ�
VFKÃW]HQ���HM§CU��SUDHV����VJ��HM§CKV��SUDHW����VJ��HM§CV� UHWWHQ��VFKÃW�
]HQ���2)�LMFQQB�XPDUPHQ���CJLMBQQB�XPDUPHQ��XPIDVVHQ���2(�DMZQ�

QBO� XPDUPHQ�� ���
LMVQKBO�PLW��MVÔ�DOV�7LHIVWXIH�YRQ��MFÔ��3RN�������

2+*� LM¡GUSB� I�� 0D§� GHU� DXVJHVSDQQWHQ� $UPH�� .ODIWHU�� ���
HM¦CIÔ
�� 
HMF·CIÔ��� VHH� 3RN�� ��������� :+� ,�� ��������� ��������� FI�

)UDHQN�����������

����/LWK��L§MUJ�WR�IRUJH��WR�HPERVV��HQJUDYH��WR�KDPPHU�LQ��WR�KRO�
ORZ��� /DWY�� LB U� VFKPLHGHQ�� VFKODJHQ�� EHVFKODJHQ��� 6ODY�� 
LºMUJ� WR
VWXE��SULFN����
L¡M·�UJ��� FI�� DOVR�/LWK��L½MUJ� WKUHVK��� /DWY��LV U� VFKOD�
JHQ��SUÃJHOQ��GUHVFKHQ�� __�FI��*UN��KOLÉPTW� WR�SHFN��PG�CJSE���FDUYH�
HQJUDYH���ZKLFK�LV�UHJDUGHG�DV�WKH�UHVXOW�RI�UHVWUXFWXULQJ�XQGHU�WKH

LQIOXHQFH�RI�WKH�YHUEV�OLNH�SKÉPTW��DARDÉPTW��K�PTW�HWF��RI�WKH�URRW
YHUE�ZLWK�WKH�GLV\OODELF�URRW�KOLAÔ���,(�
LPM·Ô��VHH�)ULVN�,����������
RU�DV�D�GHQRPLQDWLYH�YHUE�IURP�K�LAFOJ�P��EXIIHW��NQXFNOH����
LPM·�
CIPÔ��WUDFHG�WR�WKH�VDPH�W\SH�RI�URRW���WKH�VHFRQG�VWHP��LV�SUREDEO\

SUHVHQW� LQ� /DW�� DM¡E¦T� I�� PLVIRUWXQH�� GLVDVWHU�� GDPDJH�� PXWLODWLRQ�

VFRXUJH��WHUURU��GHVWUR\HU��GHIHDW���:HOVK�DMBXEE��&RUQ��DMBVE��%UHW�

LMFV[�*UDEHQ�����
LM¡EPÔ���6ODY��
LMBEJWP�KDPPHU��LV�FRQQHFWHG�ZLWK

WKH� VDPH� VWHP�� WKH� VKRUW� UHIOH[� LQ� &HOWLF� FRUUHVSRQGHQFHV�� 0,U�

LMBJEJN�,�GLJ���:HOVK�DMBEEV�,�GLJ���%UHW��LMB[B�HWF�y�LV�SUREDEO\�H[�

SODLQHG� E\� WKH� VKRUWHQLQJ� RI� ,(� OHQJWKV� LQ� ,WDOR�&HOWLF� ODQJXDJHV

LQ�WKH�SUHWRQLF�SRVLWLRQ��VHH�¦ÝÃÐ��³ÐÌÒÂÛÇÏÊÇ�ÆÐÍÅÐÔ�������LW�LV

���
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PRUH�GLIILFXOW�WR�H[SODLQ�VXFK�UHIOH[HV�DV�*UN��KL«D«R�J� TXLYHULQJ�
�ZKLSS\�� LQ� WKH�VKDIW��ZDY\���KLADÉSAI� ��SE�SAI� �+VFK����KL±DOJ�P�
EUDQFK�� VKRRW� �RI� D� WUHH��� WZLJ�� DQG�KL±W� WR� EUHDN� �RII����KL±SIJ� I�
EUHDNLQJ�� IUDFWXUH��� IRU�ZKLFK�ZH�KDYH� WR�SRVLW� WKH� UHIOH[� �«���� �·Ô
QH[W�WR�FRQVRQDQWLF��MÔ� LQ�WKH�SRVLWLRQV�ZKHUH�RQH�FRXOG�H[SHFW�WKH

UHIOH[�RI��#Ô��RQ�WKLV�W\SH�RI�UHIOH[DWLRQ�RI�WKH�FOXVWHU��UHVRQDQW���·�
FI��S�������1R�����DQG�S�������1R�������EXW�WKH�*UHHN�VSHFLDO�UHIOH[D�

WLRQ�RI�WKLV�URRW�LV�VXSSRUWHG�E\�OHQJWKV�LQ�VXFK�FRUUHVSRQGHQFHV�DV

*UN��KLwMA�Q��WZLJ�PS�EUDQFK��YLQH�WZLJ��YLQH�VZLWFK��FDQH���KLwROJ�
'RU��KL_ROJ�P��ORW��FDVWLQJ�GUDZLQJ�RI�ORWV���SURSHUO\�6WHLQVFKHUEH�
+RO]VWÃFNFKHQ����KLªMAX�P��KHDS�RI�VWRQHV��URFN\�SODFH���`P�KLWMA��
`POLOG�A�ÐP��T��CE�RON��+VFK����VHH�3RN�������)UDHQN�����������¶ÂÓ�
ÎÇÒ� ,,�� ����� )ULVN� ,�� ��������� ��������� ��������� ��������� ����

:+�,�������������������

����/LWK��L®MUJ��SUDHV����L£MJB��SUDHW����L�Mª�WR�UDLVH��WR�HOHYDWH��HQ�
QREOH���/DWY��DFUU� KHEHQ����
LFM·�UJ���/LWK��L§MOBT����D��S���/DWY��LBUOT
PRXQWDLQ����
LPM·�OPÔ�__�,U��DPMM�+DXSW��)ÃKUHU�����
LPMOPT���
LPM·OPT�
DQG�*UN��KOLWN�J�P���KOL¨NH� I�� KLOO��DUH�SUREDEO\�WKH�UHVXOW�RI� WKH
DQDORJLFDO� UHVWUXFWXULQJ� RI� SULPDU\� 
KOLAN�J� �� ,(� 
LPM·O¸T� DQG

KL¨NH� �� ,(� 
L$O¡� �� 
L!·O¡�� ³I�� DOVR� J�VWHPV�� /DW�� DPMMJT� KLOO�

���
LPMOJT���
LPM·OJT���2(�IZMM�P���I�����
L!OJT���
L#OJT���
L!·OJT��HWF��
VHH�3RN�������)UDHQN�����������:+�,�������)ULVN�,����������

����/LWK��N§MUJ�WR�JULQG��PLOO���/DWY��NB U�PDKOHQ��GUHKHQ��VFKZDW�
]HQ�� �� 
NPM·�UJ��� 6ODY�� 
N�MUJ� WR� PLOO�� �� 
NÚM·�UJÔ� __� 2,QG�� N0F�UJ
JULQGV�� ���
N!�OF�B�UJ��� SDUW��N¹SF§Ô� ���
N#�OPÔ� �� 
N!B�OPÔ��� &HOWLF

CM¡UPÔ� IORXU���0:HOVK� CMBXU�� 2&RUQ� CMPU�� %UHW�� CMFVE� �� 
N$�UPÔ� �

N!B�UPÔ�� IRU�WKH�UHIOH[HV�RI� ORQJ�V\OODELF�OLTXLG�DQG�QDVDO�UHVRQDQWV
LQ�,WDOR�&HOWLF�LQ�WKH�SURVRGLF�FRQWH[W�FRUUHVSRQGLQJ�WR�%DOWR�6ODYLF

GRPLQDQFH�VHH�¦ÝÃÐ��³ÐÌÒÂÛÇÏÊÇ�ÆÐÍÅÐÔ������ �HVS���������� FI�

DOVR�/LWK��N±MUBJ�SO��IORXU���/DWY��NJ UJ�SO��IORXU�����
N$�UPÔ���
N!B�UPÔ��
VHH�3RN�����������)UDHQN�����������¶ÂÓÎÇÒ�,,�������0D\UKRIHU�,,�

��������������:+�,,����������

����/DWY��NF OT�EODFN����
NFM·�OPÔ�__�2,QG��NBMJO§D����
NFM·�OPÔT��
I��NBMJO�����
NFM·�OJB��EODFN��GDUN���RQO\�ODWH�DWWHVWHWLRQV��<DM·���(S��

���
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3¡H���HWF����*UN��MgL¨J��I��MgLAINA����
NFM·�O@·�� EODFN��GDUN�

 

�����WKH

VHFRQG� VWHP�� LV� LQ�2,QG��NM¡�OBÔ� VFKZDU]�� GXQNHOIDUELJ�� �� 
NMFB�
OP��� VHH� 3RN�� ��������� )ULVN� ,,�� ��������� :+� ,,�� ��������� FI�

0D\UKRIHU�,,��������������������)UDHQN����������

����6ODY�� 
QºMUJ� WR� ZDYH�� VKDNH�� ZLQQRZ�� EHDW� �PG� IFBSU��� __� *UN�

PÉLLW�WR�SRLVH��VZD\��VZD\��EUDQGLVK���PHG��WR�VZLQJ��TXLYHU��OHDS��
6HPDQWLFDOO\� DQG� IRUPDOO\� WKH�*UHHN� IRUP� LV� LGHQWLFDO� WR� WKH� 6ODY�

RQH��*UN��A� �� ,(� �UHVLGXDO�� 
B�� 7KH� LQGLFDWLRQ� RI� D� GLV\OODELF� URRW
� �GLV\OODELF� �KHDY\� EDVH��� LV� SUREDEO\� FRQWDLQHG� LQ� WKH�+RPHULF

IRUPV�PEPALÉSQAI�I������PEPÉLASQE�(�����WR�GUDZ�ORWV���UHGXSOLFDW�
HG� DWKHP��PHG�� DRU�"� &I�� )ULVN� ,,�� ����� &KDQWUDLQ�� *UDPP�� KRP�� ,�

������DV�/DW��QFMM²�WR�EHDW��SXVK��WR�VKDNH��WR�GULYH��FKDVH��DOVR�UHIHUV

KHUH� ���
QFM�O�²�� ZLWK� WKH� VHFRQGDU\� WKHPDWL]DWLRQ��� 
Q!�OF�BÔ� DQG
ZLWK� WKH� UHVWRUDWLRQ�RI� WKH� IXOO�JUDGH�RI� WKH� URRW��� WKH� LQGLFDWLRQ�RI

WKH� GLV\OODELF� �KHDY\� EDVH�� FDQ� EH� IRXQG� LQ� WKH�&HOWLF� IRUPV� FRQ�

QHFWHG�ZLWK�WKH�/DWLQ�ZRUG��7KH\�GHPRQVWUDWH�WKH��VHFRQG�VWHP��LQ

2,U�� IXW�� RI� BHJE� GULYHV��� FCMBJE� ���
QJ�QM¡�T�F�UJ��� LI� �M¡Ô� LV� QRW� WKH

UHIOH[�RI��$Ô��XQGHU�WKH�VWUHVV���IRU�WKH�UHIOH[HV�RI�ORQJ�V\OODELF�OLTXLG
DQG� QDVDO� UHVRQDQWV� LQ� ,WDOR�&HOWLF� LQ� WKH� SURVRGLF� FRQWH[W� FRUUHV�

SRQGLQJ�WR�%DOWR�6ODYLF�GRPLQDQFH�DQG�UHFHVVLYHQHVV�VHH�¦ÝÃÐ��³Ð�

ÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔ� ����� �HVS������ ������� �������� VHH� ¦ÝÃÐ� ³¢�

�����¦ÝÃÐ����������������������FI��3RN�����������)ULVN�,,�������:+�,,�

��������

����������������������������������������������������

 

���,W�LV�D�FKDUDFWHULVWLF�H[DPSOH�RI�DQ�DFFHQWXDO�LQQRYDWLRQ�LQ�2OG�,QGLF��$V�D�UXOH�

LQ�VXFK�FDVHV�WKH�%DOWR�6ODYLF�DFFHQWXDWLRQ�FRUUHVSRQGV�WR�WKH�$QFLHQW�*UHHN�RQH��$Q

DWWHPSW� WR� H[SODLQ� WKLV� FRUUHODWLRQ�ZDV�PDGH� E\� 6��/��1LNRODHY� �VHH�°³¢�³ÍÐÄÂÒÞ�

��y�����7KH�PDWHULDO�RI�PRGHUQ� ,QGR�,UDQLDQ� ODQJXDJHV� UHWDLQLQJ� WKH�DQFLHQW� ,QGR�

,UDQLDQ� DFFHQW� �6KLQD�� 3XVKWR�� SUREDEO\� FRQILUPV�KLV� FRQFOXVLRQ� DERXW� WKH� IDFW� WKDW

WKH�$QFLHQW�*UHHN�GLVWULEXWLRQ�RI�WKH�DFFHQWXDO�W\SHV�ZDV�PRUH�DUFKDLF�LQ�WKLV�JURXS

RI�VWHPV�DQG�DOORZV�WR�VXJJHVW�VRPH�FRUUHFWLRQV��WKH�DFFHQWXDO�LQQRYDWLRQV�DUH�PRUH

FKDUDFWHULVWLF� IRU�9HGLF�� RQ� WKH� FRQWUDU\�6KLQD�PDWHULDO� �EHLQJ�D� FRQVWLWXHQW�SDUW� RI

WKH�ZRUGV�LQYHVWLJDWHG�E\�1LNRODHY��WR�VRPH�GHJUHH�FRQIRUPV�WR�WKH�$QFLHQW�*UHHN

GDWD�� LQ� LWV� WXUQ�3XVKWR�UHWDLQHG�WKH�SULPDU\�V\VWHP�RI�DFFHQWXDO� W\SHV�RI�DGMHFWLYHV

EHWWHU�WKDQ�9HGLF�

���
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����6ODY��
QºMUJ�WR�EXUQ��US���JOUS�������
Q¡M·�UJÔ��RU�
Q�M·�UJÔ��ZLWK�WKH
�UHVLGXDO�� ,(� 
B�� __� 'LV\OODELF� �KHDY\� EDVH�� LV� VXSSRUWHG� E\� WKH

�VHFRQG�VWHP��LQ�WKH�*HUPDQLF�ODQJXDJHV��21�GM²S�ZDUP�����*HUP�


GM²�XBÔ���
QMPB�APÔ���'X��GMPVX��1+*�GMBV�ZHDN��VODFN�����
QM¦�APÔ��

QMFB�APÔ���VHH�¦ÝÃÐ�³¢������DQG�¦ÝÃÐ������������FI��3RN�������¶ÂÓ�
ÎÇÒ�,,,���������������������GH�9ULHV�����

����/LWK�� Î±MUJ�� SUDHV�� VJ���� Î M½� �VSHOOLQJ� ÎZM½��� GLDO�� �ËHPDLWLF�
Î±MTUV�� SUDHW�� �� Î±MP� WR� JHW�ZDUP��ZDUP� �XS���� /DWY�� TJ U�� SUDHV�� VJ���
TJ TUV��SUDHW����VJ��TJMV�ZDUP�ZHUGHQ����
J#�UJÔ���
J!·�UJÔ��XQH[SHFWHG
WRQH�VKRZ�/LWK��ÎJ UBT�����ZDUP��a�/DWY��T±MUT�ZDUP���VHH�EHORZ�S������

1R����__�/DW��DBMF²��DBM¦SF�WR�EH�ZDUP��KRW���DBM¦TD²�WR�EHFRPH�ZDUP��

�WKH� VHFRQG� VWHP�� LQ� *HUP�� 
IM¦�XÔ� �� 
JMF·�A��� 21� IMvS� PLOGH�
ZDUP����
IM¦XKBÔ��2'X��MBB�ODXZDUP���0/*�MBVX��2+*�M¡P��JHQ��VJ�

M¡XFT��M¡X¦S���
IM¡XBÔ���*HUP��
IM¦XBÔ��21�IM§OB�ODXHU��PLOGH�ZHU�
GHQ�� �� 
IM¦XBO²O� �%DYDU�� MªVOFO� WDXHQ���� 21�IM§LB� I�� 7DXZHWWHU��
WKH�21�ZRUG� LV�RIWHQ�VXSSRVHG�WR�KDYH�EHHQ�ERUURZHG� LQWR�%DOWLF�

)HQQLF�� )LQQ�� MJFWª�� MJFQª� ORVH�� OHLFKW�� VDQIW��� (VW�� MFFW�� MFFC� JHOLQG�
PLOG��� ZKDW� LV� GRXEWIXO� EHFDXVH� RI� WKH� SRVVLEOH� FRQQHFWLRQ� RI� WKH

%DOWLF�)HQQLF� ZRUG� ZLWK� &K�� ³®ª�� &K��0�� ³ÙªÂ� ZDUP�� �GLDO��� .RV�

PRG��MJ×@·��8UÏXP�M¯×@1��%LUVN�MF@F���+RZHYHU��WKH�DGMHFWLYH�ZLWK�WKLV
URRW� VKRZV� %DOWLF� FLUFXPIOH[� DQG� ,(� VKRUW� V\OODEOH�� /LWK�� ÎJ UBT� ���
ZDUP��a�/DWY��T±MUT�ZDUP��a�WKH�VKRUW�UHVRQDQW�LQ�:HOVK�DMZE�ZDUP�

Z¬UPHQG����
J!�UPÔ��7KLV�FLUFXPVWDQFH�PDGH�%XJD�H[SODLQ�DFXWH� LQ
WKH�%DOWLF�YHUE�DV�FRPLQJ�IURP�WKH�SUHVHQFH�ZLWK�WKH�VXIIL[��TUB��VHH

%¹JD�,,�������WKH�VDPH�LQ�%¹JD�,,�������3UREDEO\�LQ�WKLV�FDVH�ZH�GHDO

ZLWK�DQ�,(�SKHQRPHQRQ�WKDW�UHTXLUHV�VSHFLDO�VWXG\��VHH�3RN������

�����)UDHQN��,,�������:+�,�������)DON�7RUS�,�������VXE�-VOLFO������

�VXE�-«���GH�9ULHV�����������.OXJH���VXE�MBV���7RLYRQHQ�,,�����������

����

����/DWY��TB NT� 6WURKKDOP���6ODY��
TºMN¡� ���
JPM·NÔ�RU�
JBM·NÔ�� __
*UN��KÉLAMOJ��KALÉMH�5RKU����
JBM·NÔ��/DW��DVMNVT�+DOP����
JPMNPÔ
�� 
JPM·NP��� 2+*� IBMN�� IBMBN�� 21� IBMNS�� 2(� IFBMN� +DOP�� �


JPMNPÔ� �� 
JPM·NP��� VHH� 3RN�� ����� ¶ÂÓÎÇÒ� ,,,�� ����� GH� 9ULHV� ����
)ULVN�,�����������:+�,����������

���
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����/LWK�� W®MUJ�� SUDHV�� ��VJ�� WFMJ½�� SUDHW�� ��VJ�� W�MJBV� ZDONHQ��Z¬O�
]HQ�� VFKODJHQ�� NUHQSHOQ�� YHUZLUUHQ�� YHUVFKOLQJHQ��� /DWY�� WFUU�� SUDHV�
��VJ��WF®V���SUDHW����VJ��W¯MV���U«HPHV�Y¡UGQ����������Z¬O]HQ��ZDONHQ�

VFKODJHQ���/DWY��WJUOJT� :HOOH��:RJH���LQ�/LWK��WJMO±T�I�� ZDYH��ZH�GHDO
ZLWK�WKH�XVXDO�WUDQVIHU�RI� WKH� J�VWHP�IURP���D��S�� LQWR���D��S�� __�2,QG�

¹SN²Ô�P���I��:RJH��:HOOH����
A#�NJÔ�LV�SUREDEO\�RQH�RI�WKH�URRWV�ZLWK
ILQDO��A·Ô��VHH�¦ÝÃÐ�³¢�����������FI��2,QG��W0F¸UJ��¹SF¸UJ� XPKÃOOW�
EHGHFNW��XPVFKOLH§W��XPULQJW��KHPPW��ZHKUW���WBS¾USBN� Q�� 2EHUJH�

ZDQG���*UN��E�LgW�GUHKH��ZLQGH�����
VEL�N�gW���(SLF�E�LàW�XPZLQGH�
XPKÃOOH�����
VELNàW���ÑLUTRON�+ÃOOH��%HK¬OWHU��HWF���VHH�3RN�������
������)UDHQN��������0D\UKRIHU�,,,�����������)ULVN�,�����������:+

,,����������

����/LWK��QBW®MUJ��SUDHV����VJ��QBW®MNJ����VJ��QBX®MU� ZÃQVFKHQ��OLH�

EHU�ZROOHQ��HUODXEHQ����
ÉAFM·�UJÔ� HWF�� __�2,QG��W0FU®� �59���� D� ODWHU
IRUP�LV�W0F�UJ�Z¬KOW��]LHKW�YRU��OLHEW��ZÃQVFKW��ZLUEW����
A!�O�xÔ�DQG��

A!�OFÔBÔ��VHFRQGDU\�SDUW��W0U§Ô��59����WKH�GLV\OODELF��KHDY\�EDVH��LV
DOVR� VXSSRUWHG� E\� �WKH� VHFRQG� VWHP�� *UN�� LH�� �� 
VLH�� �� 
AM¦Ô� �

AMFBÔ�LQ�*UN��Lª��LÙJ��LH��LªMEJ�HWF��WR�ZLVK��GHVLUH���K�SUDHVHQWLD�RU
D� UHVWUXFWXULQJ� RI� DWKHP�� 
AM¦NJ��"����LwMA� Q�� :LOOH�� (QWVFKORVVHQ�
KHLW��0XW��9HUZHJHQKHLW���VHH�3RN��������)UDHQN��������0D\UKRIHU�,,,�

���������)ULVN�,,�������FI��DOVR�:+�,,����������

����/LWK�� Ð®MUJ�� SUDHV�� �� Ð£MJB�� SUDHW�� �� Ð�Mª� WR� FRPH� XS�� VSURXW�
JURZ��EHFRPH�FRYHUHG�ZLWK�YHJHWDWLRQ��EH�RYHUJURZQ���ÐFMNV¹��DFF�
VJ��Ð®MNFO ¾��D��VSURXW���/DWY��[FUU�JUÃQHQ��IULVFK�ZDFKVHQ��JHGHLKHQ�
HPSRUNRPPHQ���/DWY��[FUNF�JUÃQHQGHV�*UDV�RG��*HWUHLGH��NU¬IWLJHU�
ÃSSLJHU� :XFKV��� [FUNFOJT� HLQJHJUDVWHV� 5RJJHQIHOG�� (LQJHJUDVWHV�
MXQJH� 7ULHEH��� XQH[SHFWHG� WRQH� VKRZ� /LWK�� ÐF WBT�� ÐB WBT� JUÃQOLFK�
DQG� ÐF UBT� JROGHQ��� VHH� EHORZ� S������� 1RV����� __� 2,QG�� I§SJUBÔ�� I�
I§SJF� IDKO�� JHOEOLFK�� JUÃQ��� $YHVW�� [BJSJUBÔ� JHOE�� ���
IIFM·�UPÔ�

 

���

�WKH�VHFRQG�VWHP��
HIM¦���21�HM§NS�P��1DPH�IÃU�0RQG��5LHVH��%HL�

����������������������������������������������������

 

���2,QG�� I§SJD� IDKO�� JHOEOLFK�� JUÃQOLFK�� FDQ� EH� DQDO\VHG� DQDORJLFDOO\� WR� 2,QG�
LSBW²D� URKHV� )OHLVFK�� a� *UN�� KRgAJ� )OHLVFK�� ���
LSFA·T��� ZLWK� WKH� IXUWKHU� WUDQVLWLRQ
LQWR�J�VWHPV�

���
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QDPH���,FHO��HM§NVS�3IHUG�PLW�ZHLVVHU�6WLUQIOHFNH���21�HM§NTÖOJ�*H�
VLFKWVW¬XVFKXQJ��� �WKH� VHFRQG� VWHP�� LQ� WKH� P�JUDGH�o�
HIM²��� 2(

HM²N�� HM²NVOH� '¬PPHUXQJ�� =ZLHOLFKW��� LQ� *UN�� CLWR�J� JUHHQLVK�
\HOORZ�� SDOH� JUHHQ�� SDOH�� IUHVK��� 21� GBHSHM¸S� DGM�� KHOOHXFKWHQG��
FMETHM¸S� Q�� )HXHUJODQ]�� �� 
IIM²�SPÔ� �� 
IIMPB�SP��� *UN�� CL�H�� ,RQ�
CLO�H� I�� WKH� ILUVW�JUHHQ�VKRRW�RI�SODQWV��\RXQJ�JUHHQ�FRUQ�PS�JUDVV�
\RXQJ�YHUGXUH�� IROLDJH��HWF�����
CLOV¨�SUREDEO\���
IIM·�A¡� �RQ�WKLV
W\SH�RI� UHIOH[DWLRQ�RI� WKH� FOXVWHU� �UHVRQDQW���·��FI�� S�������1R����

DQG�S�������1R�������VHH�3RN�����������)UDHQN��������������)ULVN�,,�

����������������������0D\UKRIHU�,,,�������GH�9ULHV�����

����/DWY�� [WFUU�� SUDHV�� ��VJ�� [WF®V� WR� UROO�� WR� WLOW��� [WBUOT� VFKZDQ�
NHQG��ZDFNHOLJ��XQVFKOÃVVLJ���[WBUTU³UJ¯T� ZDQNHQ�� VFKZDQNHQ��� /LWK�
QBÐW±MUJ�� SUDHV�� ��QBÐW¤MB� WR�EHQG�� LQFOLQH� �JOUS�����  ÐVMO½T� ���� VODQW�
LQJ��REOLTXH���OVPÐVMO½T�����VODQWLQJ��VORSLQJ���QBÐVMO½T�����VODQWLQJ�
VORSLQJ���/LWK��BUÐ�MB����� UXGH�SHUVRQ���BUÐ�MªMJT��Ôª����� UXGH�SHUVRQ��
BUÐ¹M½T� ���� UXGH�� LPSXGHQW�� LQVROHQW��� /LWK�� GLDO�� ËHPDLWLF� �9LW��
BUÐ�MVT�� ÔJ� DGM�� ���� DWÍLDXUXV�� VWD°LRNLÍNDV���BUÐ½MUJ� KDUWKHU]LJ�� HLIHU�
VÃFKWLJ�� NDOW�� PLWOHLGVORV�� JOHLFKJÃOWLJ� VLFK� ]HLJHQ���  Ð�MªMJT�� Ôª� LP�
SXGHQW�IHOORZ��FKHHN\�IHOORZ��FKHHN\�ZRPDQ���  Ð¹M½T� ���� LPSXGHQW�
LPSHUWLQHQW�� LQVROHQW��� 2/LWK��  Ð�MBT� ���� QLHSUDZ\�� ]ÓRsOLZ\�� �JX¿ÔB
LQVWU�� VJ�� I�� '3� �����  X¾Ô¶¾JHQ�� SO�� '3� ������  X¿ÔPNJT� LQVWU�� SO�� I�� '3
��������2/LWK�� X¿ÔFJ�DGY�� QLH]ER�QLH��'3�������/LWK��GLDO���ÆO��� Ð�MBT�
Ô¥� DQG�  Ð�MVT�� ÔJ� XSU]\NU]RQ\�� QDWU¥WQ\�� EH]F]HOQ\�� QLHRE\F]DMQ\�� __
2,QG�� IW§SBUF� YRQ� GHU� JHUDGHQ� 5LFKWXQJ� DEELHJHQ�� VFKLHI� JHKHQ�
NUXPPH�:HJ�PDFKHQ��VLFK�EHXJHQ��XPIDOOHQ��QLHGHUEHXJHQ���ISVF¡UJ
JHKW�LUUH����
IVSF¡UJ���
IA0O¡UJ���
IIA!�OF�·�UJ��I�SDIBUJ�JHKW�VFKLHI�
JOHLWHW��VFKZDQNW��I¬OOW���SDUW��ISVU§D��VHFRQGDULO\�DIWHU�ISVF¡UJ���$YHVW�
[CBS·NOBÔ� NUXPP�JHKHQG��� [|SBIÔ� 8QUHFKW�� 7UXJ���23HUV�� 
[¹SBIÔ
LQ�[¹SBLBSBÔ�HYLOGRHU��YLOODLQ���3HUV��[¹S�IDOVH��OLH���2VVHW��«W[«S�EDG�

HYLO���[¹M�[PM�VODQWLQJ��VORSLQJ���*UN��FwLOJ�GHFHLWIXO���FHL�W�FKHDW�
GHFHLYH��� F©L�THJ�� FHL�THJ� P�� WKLHI��� "�`PO�F¨LIOJ� WUÃJHULVFK��
HPSW\�� YDLQ�� LGOH��� /DW�� GBMM²� WR� PLVOHDG�� GHOXGH�� GHFHLYH�� NQRFN

GRZQ��PDNH�VOLGH�� WR�GURS�� OHW� IDOO�� IDLO� WR� IXOILO��GR�QRW�SHUIRUP��GR

QRW�NHHS��EUHDN��WR�IRUJH��IDOVLI\����
GBMO²���
IIA!O¡UJ���
IIA!�OF�·�UJ�

���
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WKH�FKRLVH�EHWZHHQ�WZR�SRVVLELOLWLHV��
IIA!BÔ�DQG�
II~B!Ò��LV�FDUULHG
RXW�ZLWK�WKH�KHOS�RI�WKH�,;�FODVV�WHVW��VHH�)UDHQN��,���������¶ÂÓÎÇÒ

,,�� ���� 3RN�� ��������� :+� ,�� ��������� 0D\UKRIHU� ,,,�� ��������

¢ÃÂÇÄ�,�����������,9�������)ULVN�,,�������������,������

�$�7S·�$��

����/LWK�� C§SUJ� VFKHOWHQ�� VFKP¬KHQ��� /DWY�� C¨SU� VFKHOWHQ��� 6ODY�

CºSUJ� N¬PSIHQ�� ���
CIPS·�UJÔ� RU� �� 
CIBS·�UJÔ�� __� 2,QG�� �*UDPP��
CI0F¡UJ� YHUVHKUW�� � �3HUV�� CVSSBB� VFKQHLGHW���� �'K¡WXS��� CI0F¡UJ
GURKW�� VFKLOW�� ���
CI0�OF�B�UJ��� 21� CFSKB� VFKODJHQ�� VWR§HQ��� CFSKBTL
N¬PSIHQ���2+*�CFSKBO� VFKODJHQ��NORSIHQ��NQHWHQ��� VHH�3RN�� ����
�����:+�,�����������0D\UKRIHU�,,�����������)UDHQN���������¶ÂÓ�

ÎÇÒ�,�������GH�9ULHV����

����/LWK��C®SÐBT�����ELUFK���/DWY��C}/[T�ELUFK���6ODY��
C�S[B�ELUFK���

CIFS·I��� FI�� ZLWK� D� ]HUR� JUDGH� /LWK�� C±SÐJT� ELUFK� JURYH��� /LWK�� CJ/[T
GHU� %LUNHQKDLQ�� GDV� %LUNHQJHKHJH�� HLQ� +DLQ�� HLQ� /DXEZ¬OGFKHQ
ÃEHUKDXSW�� �� 
CI2IÔ� �� 
CI0BIÔ� __� 2,QG�� CI¹SK§D� HLQH� $UW� %LUNH�� �

CI2IPÔ���
CI0BIP���2+*�CJSJIIB� ELUFK���� 
CIFS·I¡�� SUREDEO\�ZLWK
WKH�UHIOH[�RI�,(��·����WKH�VHFRQG�VWHP��LV�SUREDEO\�FRQWDLQHG�LQ�2,QG�

CIS¡KBU¦� JO¬Q]W�� VWUDKOW�� �� 
CISFBI�FUBJ�� FI�� DOVR� /DW�� GBSOVT� (VFKH�
���
CI2H�TO¸�T���/DW��GS¡YJOVT�(VFKH�����
CI3H�TFOPT���IRU�WZR�UHIOH[HV
RI� ORQJ� V\OODELF� UHVRQDQWV� LQ� ,WDOR�&HOWLF� VHH� ¦ÝÃÐ�� ³ÐÌÒÂÛÇÏÊÇ

ÆÐÍÅÐÔ� ���� ������� ������� ������� VHH� 3RN�� ����� )UDHQN�� ������

¶ÂÓÎÇÒ�,�������0D\UKRIHU�,,��������������������:+�,�����������

����/LWK�� GLDO�� E®SUJ� WR� URRN�� IOHHFH�� URE�� WR� PDNH� VRPHRQH� SD\

WKURXJK� WKH� QRVH�� FKDUJH� WRR� PXFK�� �-XÍN�� ,�� ������ 6ODY�� EFSU 
���
EFS·�U Ô��ZLWKRXW� WKH�VWUHVV�VKLIW�DFFRUGLQJ� WR�+LUW�,OOL°�6YLW\°tV
ODZ���FI��/LWK��E±SUJ�WR�WHDU��VWULS�RII��WKUDVK��ZKLS����
E2�UJÔ���
E0B�UJÔ�__
2,QG��E0F�UJ��RSW��BWB�E0FZ�U�h%��ELUVW��PDFKW�EHUVWHQ��VSUHQJW��]HU�
UHL§W�����
E0�OF�B�UJ���SDUW��ESF§Ô��%�����
E2�OPÔ���
E0B�OPÔ���E§SNBOÔ
=HUVSDOWXQJ��=HUVFKPHWWHUXQJ�� ���
EFS·Ô���:HOVK�EBSO��&RUQ��EBSO�
%UHW��EBSO� SLHFH�����
EBSOPT���
E2O¡T���
E0·�OPÔ� �2,QG��ESF§�D��
IRU� WZR�UHIOH[HV�RI� ORQJ�V\OODELF� OLTXLG� UHVRQDQWV� LQ� ,WDOR�&HOWLF� VHH

���



7��"��%ZCP

¦ÝÃÐ�� ³ÐÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔ� ���� ������� ������� ������� GLDOHFWDO

�*UHHN�,QGR�,UDQ���BOJH�YDULDQW�RI�WKLV�URRW��DV�ZHOO�DV�DOO�RWKHU�VLPLO�
DU�FDVHV�� UHTXLUHV�D� VSHFLDO� VWXG\��FI���2,QG��SUV����E§SGJ��E§SU� �59��
E1UJ�� �59��� %DOJ�� 6FKODXFK��� QRP�� DJ�� EBSU1�E§SU0� �59�� $9�� DQG
EBSN§OÔ��59���a�*UN��DRAT�J��DART�J��DÉRSIJ��DgRMA�HWF��IURP�DgRW�
VHH� 3RN�� ��������� 0D\UKRIHU� ,,�� ���� )UDHQN�� ������� ¶ÂÓÎÇÒ� ,�

���������%¹JD�55�,,�������)ULVN� ,�����������FI��0D\UKRIHU�(:$�,�

��������

����/LWK�� E®SHUJ�� SUDHV�� �� E®SHJB� �E®SHUJ��� SUDHW�� �� E®SHª� WR� IRXO�

VRLO��VWDLQ��WR�VODQGHU��WR�GHILOH�����
EIFS·HI�UJÔ�����VJ��E®SHJB� LW�VOLWV�
���
EIFS·HI�@PÔ��� E±SHUJ�� SUDHV�� �� E±SHTUB� WR� JHW�EHFRPH� VSRLOHG�

QDXJKW\���RI�WKH�ZHDWKHU��JHW�ZRUVH��IRXO��EHFRPH�ZHW�����
EI2HI�UJÔ
��
EI0BHI�UJÔ���E±SHJOUJ�WR�LUULWDWH��VWLPXODWH���ES�HUJ��SUDHV����ES�HTUB
WR� EHFRPH� KXPLG�� ZHW�� ���
EIS¦HI�UJÔ� �� 
EISF·HI�UJÔ��� ES�HOBT
���� ZHW�� KXPLG��� /DWY�� ES¼HOT� IHXFKW�� ���
EIS¦HI�OPÔ� �� 
EISF·HI�
OPÔ�� __� 0+*� UFSLFO�� EFSLFO� GXQNHO� PDFKHQ�� EHVXGHOQ��� IRXO�� VRLO�

�
EIFS�·�HÔ���2(�EFPSDJBO��SUDHW�� �PEF��SDUW�� �PE� WR�GDUNHQ�� WR�JURZ
GDUN��� REVFXU¡UH�� REVF¹UH� IDF�UH��� EFPSD� GDUN��� REVFXUH�� JORRP\�

VDG���WHQHEU²VXV��REVF¹UXV���GXQNHO�� __�*UN��QR®SSW��$WW��QR®TTW�WR
WURXEOH�� GLVTXLHW�� GLVWXUE�� ���
QR¨C�ÆO���� 
EI2HI�@PÔ� �� 
EI0·HI�@PÔ��
T«RÉSSW��$WW��T«RÉTTW�WR�VWLU��WURXEOH��PL[��WURXEOH��DJLWDWH��GLVWXUE��
T«R«C�� GLVRUGHU��GLVWXUEDQFH��XSKHDYDO�� ���
EI2HI�@PÔ��
EI2HI�¡Ô�RU

EIBS·HI�@PÔ�� 
EIBS·HI�¡��� TR¨CàJ�� ,RQ�� TRHCàJ� MDJJHG�� UXJJHG�

URXJK�� KDUVK�� VDYDJH�� ���
EI2HI7Ô��� 
EI0·HI7Ô��� WKH� VHPDQWLF� FRQ�
QHFWLRQ�ZLWK�*UHHN�ZRUGV�FDQ�EH�VHHQ�WKURXJK�WKH�PHDQLQJ�RI�/LWK�

E±SHUJ� LQ� 8QRUGQXQJ� JHUDWHQ�� DQG� WKH� FDXVDWLYH� E±SHJOUJ� LUULWDWH�

DJLWDWH��� VHH� )UDHQN�� �����:+� ,�� ��������� )ULVN� ,�� ��������� 3RN�

���������VHH�DOVR�<RXQJ�������ZKHUH�/LWK��E§SHBOB��E§SHB�TXDWVFKL�
JHV��VFKOHFKWHV�:HWWHU��VFKPXW]LJ�ZHUGHQ��LV�DOVR�FLWHG��

1RWH� �,I�ZH�VWDUW�IURP�WKH�PHDQLQJ�WUÃEHU�%RGHQVDW]���ZH�ZLOO�DFWXDOO\�JHW�DQRWK�

HU�HW\PRORJ\��1RUZ��GLDO�ESBHFO� )HXFKWLJNHLW��'XQVW���6ODY��
ESP[HB� IURP�
ESPH�TLB

�6ORYHQ�� ES_[HB� PDOW�ZDWHU���� 6ODY�� 
ESPÐ�ÃKF� �5XVVLDQ� ¬à·®®°�� JHQ�� SO�� ¬à¶®®®±�
8NU�� ¬à°®¬®J�� ¬à²ÀJ�� 2&6� �3V�� 6LQ���?�HA?C&� SO��� %XOJ�� ¬à·®¬°�� 6&U�� ¬à¶®¬¨� I��
&]HFK� ESPÐE²� \HDVW��� 6ORYDN� ESPÐEJF� SO��� 3ROLVK� ESP�E�F�� +6RUE�� ESPÐErF�� /6RUE�

ESPÐErFKF���2/LWK��ESBHªT�SO��\HDVW���/DWY��ESBEÐJ��23UXVV��ESBHJPT��21�ESFHH�I��+HIH��

���
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\HDVW�� ���*HUP�� 
ESBHK²��� 2(� ES«TU�� E«STU� VHGLPHQW�� \HDVW��� 2+*� USFTUJS� �*HUP�

5SFTUFS�PDUF������
ESBITUÔ���/DW��GSBD¦T��ÔVN�I��SO��RLO�VHGLPHQW�����
EISBL�T�WR�WKH�URRW


EISBHIÔ���EXW�DFFRUGLQJ�WR�:+�,��������
EIS·L�T��ZKHUH��·Ô�LV�HVWDEOLVKHG�H[FOXVLYHO\

XQGHU�WKH�LQIOXHQFH�RI�WKH�UHFRQVWUXFWLRQ�RI�WKH�URRW�
EIFS¦HI���VHH�)UDHQN�������:+

,�����������)ULVN�,����������

����6ODY��EºSHB� URDG��YDOOH\���5XVV��¬¶à·«¨��26HUE��?�;>;a YDOOH\��
6&U�� ¬à½«¨� JRUJH�� UDYLQH��� GLDO�� DUP�� ILUWK� �PG� TFB���� 6ORYHQ�� ES§HB
UDYLQH�� KROORZ�� GUDLQ� RQ� WKH� PHDGRZ��� 2&]HFK� ES§IB� URDG�� FRP�
PXQDO�SDVWXUH��SDVWXUHV�QHDU�URDGV��__�FI���WKH�VHFRQG�VWHP��LQ�*HUP��

*RWK��ESBHBO��RQO\�SUDHV����SO��� WUDJHQ��DXIODGHQ���21�ESBHB��SUDHW�

ES¸�� SDUW�� SUDHW��ES¸HPN� �DQG�21RUZ��ESBHJU�� ]LHKHQ��� 2(�ESBHBO�
SUDHW��ES²H�]LHKHQ���WR�SXOO��GUDZ��WR�JR��PRYH���0(�WR�GUDZ��FDUU\��

2)�ESFHB��SUDHW��ES¸H��26�ESBHBO��SUDHW��ES¸H��&�ESVPH���SDUW��SUDHW�

ES¸HVO� �&� ESVPHVO��� 2+*� USBHBO�� SUDHW�� USVPH� WUDJHQ��� KHUH� DOVR

UHIHUV� 6ZHG��ES¤H� ORQJ� QDUURZ� KROORZ� LQ� WKH� HDUWK�� ORZ� SODFH�� GH�

SUHVVLRQ��YDOOH\���VHH�3RN�������)DON�7RUS�,�����������)HLVW������GH

9ULHV�����FI��¶ÂÓÎÇÒ�,�������¿³³Á����Ó���������%HUQHNHU�,������

����/LWK��H®SUJ�WR�GULQN��WR�DEVRUE���/DWY��E[FTU�WULQNHQ��VDXIHQ��]H�
FKHQ���6ODY��
ÐFSU � ���
KFS·�U Ô��ZLWKRXW� WKH�VWUHVV�VKLIW�DFFRUGLQJ� WR
+LUW�,OOL°�6YLW\°tV� ODZ�� GULQN��VZDOORZ�� __�2,QG��H0F�UJ� KH�VZDOORZV�
���
K0�OF�B�UJ���SDUW��HSF§Ô� ���
K2�O¸Ô���
K0B�O¸Ô���*UN��BIBR¨SKW
YHU]HKUH��� BRªSIJ� 6SHLVH��� BRWT�J� H§EDU�� ���
K2�U¸Ô� �� 
K0B�U¸Ô��
BÉRAQRON��,RQ��BgREQRON��$UN��ZgREQRON�Q��6FKOXQG��$EJUXQG��SURE�
DEO\� IURP� 
GCgRAQRON� ���
KFS·Ô��� 0:HOVK� CSFVBE� 7RWHQZXUP��

CSFVBO�$DVNU¬KH����3URWR�&HOWLF�
CS¡WBUPÔ��
CS¡WBO¡��VHH�3RN������
�����)UDHQN�����������¶ÂÓÎÇÒ�,,���������0D\UKRIHU�,�������)ULVN�,�

�������������

����/DWY��HBTNF�HLQH��JHULQJH��:¬UPH�����
HPS·�NÔ��__��WKH�VHFRQG
VWHP��LQ�6ODY��
HS�UJ� WR�ZDUP���$OE��OHSPI� Z¬UPH����3URWR�$OE��
FO�
HS¡KB� �� 
FO�KIS¦�@F��� /DWY�� HS¦NFOT� GDV� 6RGEUHQQHQ��� KHDUWEXUQ��
HS»NBT� �'RQG��� *UÃQK��� GDV� 6RGEUHQQHQ��� HS£NFMFT� �5LJD��� HS£NFT
�1��3HE��� 6LVVHJDO��� HS»NT� �1��3HE��� *UÃQK��� GDV� 6RGEUHQQHQ�� �


KIS¦Ô���
KISFB���KHUH�UHIHUV�DOVR�2,QG��HISBÑT§D��HISBÑTÔ�P��6RQ�

QHQJOXW���2,U��HS²T� )HXHU���:HOVK�HXS¦T� +LW]H��� %UHW��HSPF[�� HSPVF[

6RQQHQKLW]H����
KISyOTPÔ���
KIS¦OTP��� WKH�UHODWLRQ�RI� WKLV� URRW� WR

���
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LWV� ZLGHO\� VSUHDG� RQH�V\OODELF� YDULDQW� UHPDLQV� QRW� FOHDU�� VHH� 3RN�

��������� )UDHQN�� ��������� %HUQHNHU� ,�� ����� ¶ÂÓÎÇÒ� ,�� ����� 2UHO

�����0ÃKO��(QG]�� ,�� �����:+� ,�� ���������0D\UKRIHU� ,�� ����� ����
)ULVN�,����������

����6ODY��
HºSYÁ� SHDV���D��S��B���/LWK��GLDO��H§SÎWB����� DHJRSRGLXP
SRGDJUDULD��DQJHOLFD�V\OYHVWULV��DUFKDQJHOLFD�RIILFLQDOLV��/.Ë� ,,,�����
�VHFRQGDU\� /LWK�� VWDQGDUG� HBSÎW¥� ��D��S�� DHJRSRGLXP���� /DWY�� H¨STB

*LHUVFK��� DHJRSRGLXP��� /LWK�� GLDO��H±STB� 7UHVSH��� EURPXV�� �FI�� 3RN�

�����������/DWY��E[JSÎJ� 7UHVSHQ��� EURPXV���EXW�/DWY��EJSÎJ��EJ/ÎBT�5X�
KHQWDO��%XGEHUJ��7LUVHQ��)ÃU��� GLH�7UHVSH��� EURPXV�� FRUUHVSRQGV� WR
/LWK��E±STB��E±STª� 7UHVSH��� SDQLFXP� V\OYHVWUH��PLOLXP� DJUHVWH��� DQG

WKLV�JURXS� LV�FRQQHFWHG�ZLWK�26�EVSÞ��2+*� UVSE�� UVSUI��EVSU� 'RUW�
'XUW��7UHVSH��HLQ�8QNUDXW� LP�*HWUHLGH���� LQ�HB/ÎUJT� ���� .HUEHO��� DQ�
WKULVFXV� V\OYHVWULV�� DQG�HB/ÎWª� ���� DHJRSRGLXP�SRGDJUDULD��ZH�GHDO
ZLWK�WKH�PHWDWRQ\�W\SLFDO� IRU� K�VWHPV�� WKH� LQWRQDWLRQ� LQ�/LWK��HB/ÎBT
���� DHJRSRGLXP� SRGDJUDULD�� LV� DOVR� SUREDEO\� VHFRQGDU\�� VHH� %¹JD

55�,�������,,�������SUREDEO\�DQ�HDUOLHU�IRUP�RI�WKLV�ZRUG�LV�DWWHVWHG�LQ

WKH�6LUY\GtV�GLFWLRQDU\��EBS¥XBT�*LHU§���ROXV�DWUXP��DSLXP�DJU����6Ë
��� ������ __� 2+*� HFST�� HJSFT�� HJSTU� *LHUVFK�

 

���� WKH� UHGXFHG� �VHFRQG

VWHP���/DW��HS¡NFO��JHQ��VJ��HS¡NJOJT�Q��JUDVV��ZHHG����
HIS·T�NFO��

*RWK��HSBT�Q��C�RTOJ��LÉCANON���*UDV��.UDXW���21�HSBT�Q��*UDV��8Q�

NUDXW���2(��S«T�Q�� JUDVV��SODQW���%RVZRUWK�7ROOHU�������2)�HSFT��LQ

FRPSRXQG� ZRUGV�� *UDV��� 26� HSBT�� 2+*� HSBT� �� 
HIS·TP��� WKH� IXOO

JUDGH� RI� WKH� �VHFRQG� VWHP�� LV� DWWHVWHG� LQ� 0+*� HSVPTF� I�� .HLP��

0/*�HS¸TF� 3IODQ]HQVDIW���0'X��HSPFTF��HSVFTF� MRQJ�JURHQ��JUDV]R�

GH��ZHLODQG��DIJHVQHGHQ�JUDV��DV�ZHOO�DV�LQ�WKH�YHUE��21�HS¸B�ZDFK�
VHQ�� JUÃQHQ���2(�HS²XBO� ZDFKVHQ�� DXVVFKODJHQ���2)�HS²XB��HS²JB�
0/*�HS²JFO�ZDFKVHQ��]XQHKPHQ���0'X��HSPFZFO��2+*�HSVPBO��VHH
����������������������������������������������������

 

���'XH�WR�PHWDWKHVLV�RI��S�� LQ�(QJOLVK��)ULVLDQ�DQG�/RZ�*HUPDQ�GLDOHFWV� WKH�FRU�

UHVSRQGLQJ� IRUPV� RI� WKLV� VWHP� DUH� SUREDEO\�PL[HG�ZLWK� WKH� FRQWLQXDQW� RI� WKH� VWHP


HSBTB��
HSBTKB���FI��2(��«ST���FST�Q�� D�EODGH�RI�JUDVV��KHUE��KD\�� �%RVZRUWK�7ROOHU

������2)�HFST�*UDV���0'X��HBST��HFST��HPST�JUDV��JUDVVSULHW��JUDVYHOG���WUDGLWLRQDOO\�DOO

WKHVH� IRUPV�DUH�FRQVLGHUHG� WR�EH� WKH�SUR[LPDWH� VXFFHVVRUV�RI� 
HSBT��ZLWK� WKH�PHWD�

WKHVLV��

���



%DOWR�6ODYLF�$FFHQWRORJ\�DQG�:LQWHUtV�/DZ

0ÃKO��(QG]�� ,�� ��������� %¹JD� 55�� ,�� ����� ,,�� ����� 7KH� IROORZLQJ
ZRUGV� UHPDLQ� RXWVLGH� RI� WKHVH� FRUUHVSRQGHQFHV�� 2,QG�� HIBSGBUJ
UHLEW���HI0GHB�D�JHULHEHQ���WKH�URRW�HW\PRORJ\�EDVHG�RQ�WKH�FRPSDU�
LVRQ�ZLWK� WKLV�YHUEDO� URRW�KDV�GLIILFXOWLHV� LQ� LWV��BOJH�VWUXFWXUH�� �FI��
3RN�� ����� �GLH� VO�� ,QWRQDWLRQ�y�DXV� HLQHU� GHKQVW��*UXQGI�� 
HI²STP�T

RGHU� DXV� 
HIPS·TPT���� LQWURGXFLQJ� IRUPV� OLNH� *UN�� CgR«DOJ� Q�� VLOW�
JUDYHO��UXEELVK��EURXJKW�GRZQ�E\�WRUUHQWV����
CERÉJ��JHQ��VJ��CERÉDOJ
LG���� HWF�� GRHV� QRW� DOORZ� WR� UHKDELOLWDWH� WKLV� HW\PRORJ\� LQ� IXOO�� RXW�

VLGH�WKH�SURSRVHG�HW\PRORJ\�UHPDLQV�DOVR�WKH�,(�JURXS�RI�ZRUGV�IRU

EDUOH\���2+*�HFSTUB�I���0+*�HFSTUF�I���2/*�HFSTUB�I���0/*�HFSTUF�I��

'X�� HFSTU� I�� EDUOH\�� �� 
IIFS[E¡�� /DW�� IPSEFVN� *HUVWH��� EDUOH\�� �

IPS[EF@PN���
II0[EF@PN�
*UDQQHQJHWUHLGH��IURP�
II0[E¡�*UDQQH��
$OE��ESJÀ��ESJÀy�P���Q��*HWUHLGH��*HUVWH����
II0[EI���*UN��KR��Q���RQO\
QRP�� DQG� DFF�� VJ�� EDUOH\�� �� 
KR�Q�� KR©Q�� I�� EDUOH\�� �GLUHFW� UHFRQ�
VWUXFWLRQ� 
II0[EIÔ� LV� GLIILFXOW� IRU� WKH� SKRQHWLF� UHDVRQV��� IXUWKHU� WR
/DW��IPSSFP�WR�VWLFN�XS��EULVWOH��VWDQG�RQ�HQG��EHFRPH�QXPE��EH�FROG�

VKXGGHU�� VKLYHU��� 2,QG�� I§SGBUF�� I1TZBUJ� ZLUG� VWDUU�� VWU¬XEW� VLFK�
VFKDXGHUW���EHVLGHV�WKH��BOJH�VWUXFWXUH��RI�WKH�URRW�ZH�DOVR�GHDO�KHUH
ZLWK�GLIIHUHQW�LQLWLDO�FRQVRQDQWV��VHH�:+�,�������������������������

��������������)DON�7RUS�,����������������)HLVW������GH�9ULHV�����

�����)UDQFN�YDQ�:LMN��������������������ÓI��¶ÂÓÎÇÒ�,�������6ÓDZ�
VNL�,�����������¿³³Á��������3RN����������������������������������

)ULVN�����������

����/DWY�� HBTOJT� 5HLKHU�� 6WRUFK�� �/LWK�� HBSO¤T� 5HLKHU�� 6WRUFK��

VHFRQGDU\� ��D��S�� �� 
��D��S��� ���
HPS·�O@PÔ��� /LWK�� H®SWª� ���� FUDQH��
/DWY��E[£SWF�FUDQH�����
HFS·�A¦���/LWK��H®SÎª�.UDQLFK��5HLKHU���LQ�FRQ�
QHFWLRQ�ZLWK� GLDO�ËHPDLWLF�H®OÎª��H�Îª��H�Ðª� 5HLKHU��� ZH� FDQ�PHQ�
WLRQ��/DWY��E[¦TF��E[¦TJT��E[¦TOJT�VFKZDU]HU�6WRUFK���E[£TF��5XM���GHU
5HLKHU��� 3UXVV�� HFFZTF� 5HLKHU��� HFBTOJT� 6FKQHSIH��� WKHVH� ZRUGV� DUH

PRVW�OLNHO\�WKH�UHVXOW�RI�WKH�FRQWDPLQDWLRQ�EHWZHHQ�H®SWª�DQG�H®OTª

__� *UN�� GgRHN� �� GgRANOJ� �+VFK��� �SUREDEO\� �� 
GER¨N� �� 
HFSF·�OÔ��
GgR«NOJ� I�� FUDQH�� ���
HFS·�O7Ô���*DXO�� USJ�HBSBOPT� �LQ� UBSWPT� USJHBSB�

OPT�� WKH� LQVFULSWLRQ� DERYH� WKH� R[�ZLWK� WKUHH� ELUGV� RQ� LWV� EDFN�� WKH

JRG�7DUYRV�HSLWKHW���:HOVK��&RUQ���%UHW��HBSBO�.UDQLFK�����
HFS·�OÔ�

���
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ZLWK�WKH�DVVLPLODWLRQ�WR�WKH�YRZHO�RI�WKH�QH[W�V\OODEOH���2(�DSBO��26

LSBOP�� 0/*� LSBOF�� 0+*� LSBOF� P�� .UDQLFK�� ��� 
HS·OPOÔ��� 2(
DSBOPD�� DPSOVD�� 0/*� LSBOFL�� 2+*� LSBOVIÔ� ��� 
HS·OVHÔ��� 0+*
LSVPO� P�� .UDQLFK�� ��� 
HS¡OÔ� �� 
HSF·�OÔ�� __� 6ODY�� 
Ð¾SBWÃ� FUDQH��
25XVV�� A@�;=U�� 8NU�� GLDO�� �0LNORVLFK�� ÐFSB��� %5XVV�� ®·à¨w�� %XOJ�
®®à¨ª��6&U�� �¤ÕÌ��®¾à¡ª�P���3ROLVK��¸SBX��6ORZLQLVK�Ð��SÉ×���JHQ�
VJ��Ð��SBWK©��Ð��SBW©��JHQ��SO��ÐÉS¨WKÒA��ÐÉS¨WÒA��EHVLGHV�WKH�DFFHQW
RQ�WKH�ILUVW�V\OODEOHV��D��S��D�LV�SURYHG�E\�WKH�DFFHQWXDWLRQ�RI�WKH�SRV�

VHVVLYH� DGMHFWLYH� LQ� WKH� ³ÍÂÄÊÏÇØÌÊËy¬ÐÒÇØÌÊË�³ÂÔÂÏÐÄÓÌÊËtV

GLFWLRQDU\���¶à¨ª�Ù�·¹�µ½Â� 9LSLRQHV��� S�������� DQG� 6ODY�� 
ÐFS¨WKÃ
RU� 
ÐÃS¨WKÃ�� 5XVV��®ºà¦ª³Ã�� JHQ�� VJ��®ºà¨ª³ß�� 25XVV��A@�;=EU�� 8NU�
®ºà¨ª®³Ã�� JHQ�� VJ��®ºà¨ª³ß�� %5XVV��®ºà¨ª®³Ã�� JHQ�� VJ��®ºà¨w³ß�

6&U���¤ÕÌ��®¬ànÐ��QRP��SO��®¬à¦Ðª°��DOVR�ZLWK�D�FOHDUO\�VHFRQGDU\
WUDQVLWLRQ� LQWR� WKH� PRELOH� DFFHQWXDO� W\SH��®¬à½¶��®¬àn³�� JHQ�� VJ�
®¬àn³¨�� SO��®¬à½³¶ª°�� JHQ�� SO��®¬à¨³·ª¡�� 6ORYHQ�� ÐFSK¥W�� JHQ�� VJ�
ÐFSK§WB��2&]HFK�ÐF½§C��ÐF½§W��6ORYDN�ÐFSJBW�FUDQH���D��S��C�DFFRUGLQJ
WR�(DVW�6ODYLF�GDWD��6&U��DQG�&]HFK�6ORYDN�GDWD�DJUHH�ZLWK�WKHP��WKH

UHIOH[DWLRQ� LQ� 6ORYÇQLDQ� VHHPV� WR� EH� VHFRQGDU\��PHWDWRQ\� DQG� WKH

WUDQVLWLRQ� LQWR� WKH� LPPRELOH� DFFHQWXDO� W\SH�� FKDUDFWHULVWLF� IRU� �@P�
VWHPV�����
HFS¡�AÔ���
HFSFB�VÔ��__�/DW��HS¹T��JHQ��VJ��HSÔJT�I���P��FUDQH�
���
HS¹Ô���
HS·�VÔ���$UP��LYVOL� FUDQH�� ���
L·YVOL���
HFS·V�O�HÔ

 

����

FI��DOVR�,UDQ��GDWD�ZKLFK�SRLQW�RXW� ,(�
I�� �DV�RSSRVHG�WR�%DOWR�6ODY�
DQG�$UP����2VVHW��[«SOZH��$IJK��Ð�FBZ��[BFB��GLDO��[²FZ¦��[�FJZF�

 

���__

WKH�ZRUGV�DUH�XVXDOO\�UHJDUGHG�DV�QRPLQD�DJHQWLV�GHULYHG�IURP�WKH

YHUE��2,QG��K§SBUF�UDXVFKW��W½QW��NQLVWHUW��UXIW���2(�DFPSSBO�NQDUUHQ��
����������������������������������������������������

 

���7KH� UHVWRUDWLRQ�RI� WKH� YRZHO�EHWZHHQ�L�� DQG� �Y� LV� GLFWDWHG�E\� WKH� DEVHQFH�RI
PHWDWKHVLV��ZKDW�WHVWLILHV�WR�WKH�QRQSULPDU\�FKDUDFWHU�RI�WKH�FRQVRQDQW�FOXVWHU�DW�WKH

EHJLQQLQJ�RI� WKH�ZRUG�� WKH�XVXDVO� UHVWRUDWLRQV�DUH�x� RU�Ô��ZKLFK�JLYH� LQ�$UPHQLDQ� J

DQG�V��UHGXFWLRQ�LQ�WKH�XQVWUHVVHG�SRVLWLRQ���EXW�WKH�YRZHO�OHQJWK�LQ�WKLV�ZRUG��ORQJ

JUDGH"�� LV� H[WUHPHO\� GRXEWIXO� IURP� WKH� SRLQW� RI� YLHZ� RI� PRUSKRQRORJLFDO� FKDUDF�

WHULVWLFV�RI�WKH�UHFRQVWUXFWHG�,(�VWHP��XVXDOO\�UHVWRUHG��F��LV�D�VWDEOH�SKRQHPH�LQ�$U�

PHQLDQ��LW�LV�QRW��DV�D�UXOH��GURSSHG�LQ�WKH�XQVWUHVVHG�SRVLWLRQ��EXW�LQ�WKH�SRVLWLRQ�EH�

IRUH�Ô�DQG�Y�WKHUH�DUH�VRPH�FDVHV�RI�LWV�GURSSLQJ��BTFÔO�QHHGOH��a�JHQ��VJ��BTÔBO��U%JU%FYO
EXWWHUIO\��a�U%JU%YBO�

 

���$IJK��DFFHQW�FDQ�GLUHFWO\�FRUUHVSRQGV�WR�/DWY��HBTOJT�

���
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2+*� DIFSSBO� VFKUHLHQ�� NQDUUHQ���0/*�LFSSFO� NQDUUHQ���21�LVSSB

NQXUUHQ��PXUUHQ���(QJO��GLDO��DVSS��0+*�LVSSFO��0'X��DVSSFO�NQXU�

UHQ��PXUUHQ���/LWK��H½SUJ� JHOOHQ���5XKLJ��WKH�DFFHQWXDWLRQ�DSXG�3RN�

�����WKH�VRXUFH�RI�DFFHQW�o�"����WKH�VHFRQG�VWHP��LV�UHSUHVHQWHG�LQ

6ODY��
HS�KBUJ��2+*�LS¡FO��2(�DS¡XBO��)UDHQN�������DOVR�2,QG��H0F�UJ
UXIW�DQ��VLQJW�� ���
K0�OF�·�UJ��� KBSJU�� 6¬QJHU�� ���
KFS·�UFSÔ���EXW� WKH

ODWWHU�FRPSDULVRQ�OHDGV�WR�DQRWKHU�URRW��
KFS·Ô��ZKDW�LV�SKRQHWLFDOO\

XQDFFHSWDEOH��VHH�WKH�UHIOH[DWLRQ�LQ�*UN���/DW���&HOWLF��*HUPDQLF��VHH

0ÃKO��(QG]��,�������(QG]��+DXV��,�������´ÐÑÐÒÐÄ�(�+����������
���������0LNORVLFK� ����� 3OHW�� ����� ³ÍÂÄÊÏÇØÌÊËy¬ÐÒÇØÌÊË�³Â�

ÔÂÏÐÄÓÌÊË� ����� ¤ÕÌ�� /H[HUV� ����� �����0DFKHN� ����� /RUHQW]� 6:� ,,�

������3RN�����������)UDHQN�����������¶ÂÓÎÇÒ�,,���������6NRN�,,,�

�����:+�,������������)ULVN�,������

����/LWK�� L§SUJ�� SUDHV�� �� L¨SJB�� SUDHW�� �� L¸Sª� WR� KDQJ�� KDQJ� RXW�

KDQJ� XQGHU�RQ�XS��� /DWY�� L¨SU�� SUDHV�� ��VJ�� LB�V�� SUDHW�� ��VJ�� L¨SV

K¬QJHQ�� EHK¬QJHQ�� ���
LPS·�UJÔ�� __� *UN�� KRHMN�J� P�� RYHUKDQJLQJ
EDQN�� EDQN�� HGJH���KR�MNHMI� WR� KDQJ� XS��� KR�MNAMAI� WR� KDQJ�� EH
VXVSHQGHG���*UN��IRUPV�ZLWK�WKH�VWHP�KREM«��SUREDEO\���
LSFBN·Ô�DV
WKH� UHVXOW� RI� DQ� LQWHUQDO� *UHHN� SURFHVV��� IXUWKHU� FRPSDULVRQV� DOVR

LQFOXGH�*RWK��ISBNKBO� �RQO\� ��SO�� LPS��ISBNKJ×� -� �������VT�ISBNKBO

STAURO�N��NUHX]LJHQ���2(�ISFNNBO�HLQHQJHQ��EHKLQGHUQ���'X��SFN�

NFO�EUHPVHQ���GDV�5DG��KHPPHQ���ZKDW�FRPSOLFDWHV�WKH�SUREOHP�RI

WKH�VWUXFWXUH�RI�WKH�URRW��7KH�FRPSDULVRQ�ZLWK�/DW��DBSEP� 7ÃUDQJHO�
DQG�21�IKBSSJ�P�� 7ÃUDQJHO�� DUH� UXOHG�RXW�EHFDXVH�RI� WKH� VHPDQWLF
UHDVRQV��WKH�GRRU�ZDV�QRW�KXQJ��EXW�ZDV�VHW�RQ�WKH�EHDULQJ��6WHK]D�

SIRQ���VHH�3RN�������)UDHQN�����������)ULVN�,,����������������)HLVW

�����:+�,�����������GH�9ULHV�����

����/LWK��L®SUJ��SUDHV����L�SB��SUDHW����L£SP�WR�FRPH�RII��JHW�GHWDFK�
HG����
LFS·�UJÔ�__�SRVVLEOH�FRUUHVSRQGHQFHV��2,QG��L0O�UJ��DUH�FLWHG�LQ
WKH�SUHYLRXV�VHFWLRQ��S�������1R�����

����/LWK�� L§SWª� ��D��S�� FRZ��� 6ODY�� 
LºSWB� FRZ�� �� 
LPS·AÔ� __� *UN�
KERA�J� JHK½UQW�� ���
KERAVO�� �� 
JFS·AP���� /DW�� DFSWVT� +LUVFK�� �


LFSAPÔ� �� 
LFS·AP��� :HOVK� DBSX�� &RUQ�� DBSPX�� %UHW�� LBSP� +LUVFK�
��
J2A¸Ô���
J0·APÔ��IRU�WZR�UHIOH[HV�RI�ORQJ�V\OODELF�OLTXLG�UHVRQDQWV

���
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LQ� ,WDOR�&HOWLF� VHH� ¦ÝÃÐ�� ³ÐÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔ� ���� ������� ������

�������LQ�VSLWH�RI�WKH�SRVVLELOLW\�RI�ERUURZLQJ�WKH�%DOWR�6ODYLF�ZRUG

IURP� D� FHQWXP� ODQJXDJH�� %H]]HQEHUJHUtV� FOXVWHU� LV� HVWDEOLVKHG� E\

WKH�GLUHFW� FRPSDULVRQ�� VHH�3RN�� ��������� )UDHQN�� �����¶ÂÓÎÇÒ� ,,�

���������)ULVN�,�����������:+�,������

����6ODY��
QºSUJ� WR�XQGR��XQSLFN��ULS����
Q¡S·�UJÔ� __�SUREDEO\�LW�EH�
ORQJV� WR� WKH� IDPLO\�� *UN�� 
P�RW� WR� IXUQLVK�� RIIHU��� ��VJ�� SDVV�� SHUI�
PgPRWTAI� LW�KDV�EHHQ�IDWHG���T��PEPRWMgNON�DQG�{�PEPRWMgNH� IDWH��
/DW��QBST��JHQ��VJ��QBSUJT� SDUW��SDUWLFLSDWLRQ��VKDUH�����
Q2�U Ô���
Q0B�
UJÔ���2,QG��Q¹SU²Ô� I�� *HVFKHQN��%HORKQXQJ�� ���
Q2�U Ô���
Q0B�UJÔ���2,U�
FSO�B�JE�JUDQWV���IXW��FCSBJE���
QJ�QS¡�T�F�UJ��ZLWK��WKH�VHFRQG�VWHP��

LI� LW� LV� QRW� WKH� UHIOH[� RI� ,(� �3Ô� LQ� WKH� VWUHVVHG� SRVLWLRQ�� IRU� WKH� UH�
IOH[DWLRQ�RI�ORQJ�V\OODELF�OLTXLG�DQG�QDVDO�UHVRQDQWV�LQ�,WDOR�&HOWLF�LQ

WKH�SURVRGLF�FRQWH[W� FRUUHVSRQGLQJ� WR�%DOWR�6ODYLF�GRPLQDQFH�DQG

UHFHVVLYHQHVV� VHH� ¦ÝÃÐ�� ³ÐÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔ� ����� �HVS������ ���

���� ��������+HUH� SUREDEO\� EHORQJV�+LWW��QBS�ÎÔ� WR� EUHDN�� ZLWK� WKH
PHDQLQJ� FORVH� WR� WKH� SULPDU\� RQH�� FI��¶ÂÓÎÇÒ� ,,,�� ����� 3RN�� ����

����������:+�,,�����������)ULVN�,,�����������0D\UKRIHU�,,������

����/DWY�� TQFTU� WR� KLW�� NLFN��� 6ODY�� 
QFSU � UHVW� �DJDLQVW��� UHWDLQ�
���
�T�QFS·�U Ô�� ZLWKRXW� WKH� VWUHVV� VKLIW� DFFRUGLQJ� WR� +LUW�,OOL°�6YL�
W\°tV� ODZ��� FI�� /LWK�� TQ±SUJ� WR� WR�JLYH� D�NLFN�� WR� VXSSRUW�� SURS�XS�� WR
PDNH��TNC��EP�TNUI����IRUFH����
TQ2�UJÔ���
TQ0B�UJÔ�__�2,QG��TQ0F¡UJ�W½�
WHW�����
TQ0�OF�B�UJ���TQIVS§UJ�VW½§W�PLW�GHP�)X§H�ZHJ��WULWW��VFKQHOOW�
]XFNW��]LWWHUW��]DSSHOW�����
TQI0B�F�UJ���TQI¹SUJÔ�I��=XFNHQ��=LWWHUQ��(U�
VFKHLQHQ�� ���
TQI2�UJÔ� �� 
TQI0B�UJÔ��� DV� ZHOO� DV� WKH� UHIOH[HV� RI� �WKH
VHFRQG�VWHP�� LQ�/DW��TQFSO²� �SUREDEO\�ZLWK� WKH� VHFRQGDU\� WKHPDWL�

VDWLRQ�DQG�WKH�UHVWRUDWLRQ�RI�WKH�IXOO�JUDGH�RI�WKH�URRW���
TQPS�O¡Ô��


TQ�I�0�OF�BÔ��� SUDHW�� TQS¦�W�� VXS�� TQS¦�UVN� WR� UHMHFW�� WXUQ�GRZQ�� WR
UHPRYH�� WR� GHVSLVH�� QHJOHFW�� �ZKHUH� TQS¦Ô� �� 
TQSFBÔ�� L��H�� �WKH� VHF�
RQG�VWHP��DFFRUGLQJ�WR�%HQYHQLVWH���2,QG��VWURQJ�IRUP�LQ�WKH�DRULVW

TQIBS�T�� VHH� 3RN�� ��������� )UDHQN�� ��������� ¶ÂÓÎÇÒ� ,,,�� ����

�����0D\UKRIHU�,,,�������:+�,,�����������ÓI��0D\UKRIHU�,,,����������

����/LWK�� Î®SUJ�� SUDHV�� ��VJ�� ÎFSJ½�� SUDHW�� ��VJ�� Î�SJBV� IÃWWHUQ� �GDV
9LHK�� 3IHUGH�� YXOJ¬U� DXFK�0HQVFKHQ��� �� 
JFS·�UJÔ� __� *UN�� ÐK�RE�SA�

���
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KORg�SW��KORgNNªMI� V¬WWLJH�� �� 
JPS·��� �WKH� VHFRQG� VWHP�� LV� LQ� /DW�
DSF²� ,� FUHDWH��� D� GHQRPLQDWLYH� IURP� 
JS¦�@¡� :DFKVWXP��� DS¦TD²� WR

JURZ���DS¦CFS� WKLFN��EXVK\����
JS¦�EISP�T� :DFKVWXP�KDEHQG��GLFKW
ZDFKVHQG�� �� 
JS¦Ô� �� 
JSF·��� 3RN�� �����:+� ,�� ��������� ��������
�����)ULVN�,�����������)UDHQN������

����/LWK�� Î§SNBT� DONDOLQH� VROXWLRQ�� DONDOL��� �$VFKHQ�ODXJH��� /DWY�
T¨SNT�DOFDOL�VROXWLRQ��DONDOL���/DXJH��DXV�%LUNHQDFKH������
J¸SNP�T��

JPS·ÔNP�T�� __�*UN��KgR«MOJ�P��SRWWHUtV�HDUWK��SRWWHUtV�FOD\�����
J®S·�
NP�T�� �ªÍÍÊÙ�³ÄÊÔÝÙ�ª¢�� ����� KHUH�SUREDEO\�EHORQJV�2+*�IBSBO

+DUQ���0+*�IBSN��IBSO� +DUQ���PD\EH�DOVR�0+*�IVSNFO� GÃQJHQ�
ZLWK�WKH�]HUR�JUDGH�RI�WKH�URRW��FI��23UXVV��9RF������TJSNFT� /DXJH��

IXUWKHU� FRUUHVSRQGHQFHV�� 21� TLBSO� Q��� 2(� TDFBSO� .RW�� DQG�0+*

IVSWF� .RW��� ÓI�� 3RN�� ����� )ULVN� ,�� ��������� )UDHQN�� ����ZLWK� UHIHU�

HQFHV� WR� 6FKXO]H�.O�6FKU�� ����� > �%HUO�� 6LW]XQJVEHU�� ������ 6�����@�

6ROPVHQ�%HLWU��,��������7UDXWPDQQ�%6:������GLIIHUHQWO\��5HLFKHOW�.=

����6������3UHOOZLW]�:UWE��������/HVNLQ�$EO������

����/LWK�� W®SUJ�� SUDHV�� ��VJ�� WFSJ½�� SUDHW�� ��VJ�� W�SJBV� WR� WKUHDG� �D
QHHGOH��� WR�RSHQ�� WR� ORFN�� FORVH��� /DWY��W£SU�� SUDHV�� ��VJ��WF�V�� SUDHW�
��VJ�� W£SV� DXIUHLKHQ�� HLQI¬GHOQ�� VWLFNHQ�� Q¬KHQ�� IOHFKWHQ�� DXI�� XQG
]XWXQ�� �GLH� 7ÃU�� DXIPDFKHQ�� __� 2,QG�� BQB�W0F¸UJ� ½IIQHW�� GHFNW� DXI�
HQWKÃOOW��� BQJ�W0F¸UJ� YHUVFKOLH§W�� EHGHFNW�� YHUKÃOOW��� W0FPUJ�� W0OUF
YHUKÃOOW��EHGHFNWXPVFKOLH§W��KHPPW��ZHKUW���WKHVH�VWHPV�PD\�SDUWO\
UHSUHVHQW�DOVR�WKH�URRW�
AFMA·Ô�GUHKHQ����W§S¹�UIBN�:HKU���WBS¹�U§SÔ
P�� 6FKÃW]HU�� 6FKLUPHU��� *UN�� ÑR¶�MAI� ZHKUH� DE�� UHWWH��� ¦ªT�R� VDY�
LRXU�� JXDUG�� GHIHQGHU��� /DW��BQFSJ²� ,� RSHQ���PQFSJ²� ,� ORFN�� �WKH� URRW

FDQ�SURYLVLRQDOO\�EH�UHFRQVWUXFWHG�DV�
AFSA·Ô���VHH�3RN������������
)UDHQN�� �����������:+� ,�� ������� )ULVN� ,�� ��������� DOVR� )ULVN� ,�

������ ZLWK� GRXEWV� FRQFHUQLQJ� WKH� SRVVLELOLW\� RI� FRPSDULQJ� ZLWK

*UN��`E�RW�

�$�7N�O·�$��

����/LWK��LÓTUJ��SUDHV����VJ��L§OEV�EHL§HQ���/DWY��LV¸TU��SUDHV����VJ�
LV¸ÐV�� LV¸EV� EHL§HQ�� VFKDUI� VHLQ�� VFKHLGHQ�� �� 
LBO·EÔ� __� *UN�

���
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KÉNADOI� ��SIAG�NEJ��GNÉQOI��+VFK�����
LBO·E����WKH�VHFRQG�VWHP��LQ
*UN��KN¨DWN��JHQ��VJ��KN¨DONTOJ� VZRUWK���SO�� �WZR��SURMHFWLQJ�WHHWK
�RQ� WKH� EODGH� RI� D� KXQWLQJ� VSHDU��� �� 
LO²EÔ� �� 
LOP·E��� KHUH� DOVR

SUREDEO\�EHORQJV�2,QG��LI�EBUJ��59���NDXW��]HUEHL§W��L§W����
LI-E�
F�UJ���
L�I�+·E���.KRW��6DN��LI¡ZTBÔ�6SHLVH���L��H��U¡[BÔ���
LI¡E�TÔ��

LI-E�TÔ� �6ODY��
L�TÁ���
LVOE�TPÔ���
L-E�TPÔ���EXW�WKHUH�LV�DQRWKHU
SRVVLELOLW\� WR� HW\PRORJL]H� WKH� ,QGR�,UDQLDQ� VWHP�� 2,QG�� LI�EBUJ
�59���� .KRW��6DN�� LI¡ZTBÔ� DQG� 3DUWK�� Yj[Ô� YHUVFKOLQJHQ�� a� $UP�

YBDBOFN� ELWH��� YBDJ� ELW�� ���
LIÐE�TÔ��� WKH� DEVHQFH� RI� WKH� UHIOH[� RI
�;Ô� LQ� $UPHQLDQ� SUHYHQWV� XV� IURP� XQLWLQJ� WKHVH� VWULNLQJO\� VLPLODU
IDPLOLHV��VHH�3RN�������)UDHQN�������)ULVN�,�����������¶ÂÓÎÇÒ�,,������

0D\UKRIHU� (:$� ,�� ��������� ��������� %DLOH\� 'LFW�� ���� ���� ���� FI�

0D\UKRIHU�,�����������

����"�/LWK��TLBNC�UJ��SUDHV����VJ��TL§NCB� �+URSCHAT�� W½QHQ��NOLQ�
JHOQ�� O¬XWHQ� ODVVHQ��� EXW� SUDHV�� �� VJ�� TLB%CB� �'XVHWRV�� __� "� *UN�

KON«BgW� WR�UHVRXQG��FODVK��ULQJ���K�NABOJ� .ODQJ��/¬UP���)UDHQN��,,�

�����)ULVN�,�������3RN����������

����/LWK�� U®NUJ�� SUDHV�� ��VJ�� U®NTUB�� SUDHW�� �� U£NP� JHW� GDUN�� �

UFN·�UJÔ�� 
UFN·�TUP��� EXW� /DWY�� �$GVHO�� .O��� U½NTU� GXQNHO� ZHUGHQ��

PRGHUQ�/LWK��UBNT½T����D��S���GDUN���GLDO���ÆO���U§NTVT��ÔTJ�DQG�UBNT½T�

ÔT±�FLHPQ\��QLHXF]RQ\���2/LWK��U§NTVT��ÔJ���D��S��FLHPQ\��]HZQ¥WU]Q\�

�U¸N_QBVT�JHQ��VJ��P��'3����������U§NQGPT�JHQ��VJ��I��'3��������U§NQGB

LQVWU��VJ�� I��'3������� U§NQJPQJPT�QRP��SO�� I��'3������ U§NQVNVT�GDW��SO�

P��'3�������� U§NQQVT� DFF��SO��P��'3�������ZLWK� WKH�YDULDQW�RI� ��D��S�

�UBNQ¾T� QRP�� VJ��P��'3�������� ������� UBNQJÓQ¥T� DFF��SO�� I��'3�������

UPN·�TVÔ��EXW�/DWY��U½NÎT��U½NTT�� GXQNHO��ILQVWHU��XQNODU���ZLWK�WKH

H[WHQWLRQ�RI� WKH�FLUFXPIOH[�UHIOH[�RQWR�DOO� WKH�GHULYDWLYHV� IURP�WKLV

URRW��__�2,QG��UBNJTS¡D�SO��'XQNHO��1DFKW����
UFN·�TS¡Ô��UJNJS§D�GXQ�
NHO��ILQVWHU���ZKHUH�WKH�ILUVW��JÔ�LV�D�SRVVLEOH�3UDNULWLVP��/DW��UFOFCSBF�

Ô¡SVN� )LVWHUQLV�� ���
UFNFGS¡� �
UFNBGS¡�� DV� WKH� UHVXOW� RI� WKH� GLV�

VLPLODWLRQ��OÔ��GÔ����NÔ��GÔ����
UFN·�TS¡���WKH�ORVV�RI�WKH�UHIOH[�RI�,(��·Ô

LV� REVHUYHG� LQ� 2,QG�� DV� ZHOO�� VHH� 3RN�� ����������� )UDHQN�� �����

0D\UKRIHU�,������������:+�,,������

���
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����/LWK�� U§OLVT� ���� FORVH�� WKLFN�� GHQVH��� '/.Ë�� UBOL½T� ���� DQG
U§OLVT� ����� GLDO�� ÆO�� U§OLVT�� ÔLJ� J¥VW\��� 2/LWK�� U§OLVT�� ÔJ� ���� J¥VW\�
SLOQ\�� F]¥VW\�� �UÓLBVT� JHQ�� VJ��P��'3�������� UÓLVNJ� LQVWU�� VJ��P��'3
������� UÓLVT�QRP��SO��P��'3�������� UÓLVNJT� LQVWU��SO��P��'3������� WKH
YDULDQW� RI� ��D��S�� UBOL½T�� Ô±� �UBLJ�¾ JHQ�� SO�� P�� '3� �������� WKH� FRP�
SDUDWLYH� LQGLFDWHV� WKDW���D��S��ZDV�SULPDU\�� UÓLJBQOJP�JHQ��VJ��P��'3
�������UÓLFQOFT�QRP��SO��I��'3��������WKLV�DGM��DQG�KLV�ZRUG�IRUPDWLYH
IDPLO\��DV�ZHOO�DV�/LWK��U±OUJ� WR�VZHOO���EHORQJ�WR�WKH�URRW�
UFO·Ô��WKH

VWUXFWXUH�RI�ZKLFK�ZDV�DQDO\VHG�LQ�WKH�SUHFHGLQJ�VHFWLRQ��VHH�S������

1R�����

����/LWK�� U�WBT� ���� WKLQ��� /DWY�� UJ¯WT� WKLQ�� ���
U¯OWBT

 

��� �� 
UFO·�

APÔT��__�*UN��TANA�J�RXWVWUHWFKHG��WDOO���ZLWK�DVVLPLODWLRQ����
TENAV�J
��
UFO·�AP�T��IXUWKHU�VHH�DERYH��S�������1R������VHH�3RN������������
)ULVN�,,���������������������0D\UKRIHU�,������������0D\UKRIHU�(:$�,�

�����:+�,,�����������������������������)UDHQN�������

����/LWK��W®NUJ��SUDHV����VJ��WFNJ½��SUDHW����VJ��W�NJBV� (UEUHFKHQ
KDEHQ��� WR� YRPLW��� /DWY�� WF%U�� SUDHV�� ��VJ�� WFNKV�� SUDHW�� ��VJ�� W£NV
VLFK� HUEUHFKHQ�� YRPLUHQ�� �� 
AFN·�UJÔ� __� 2,QG�� W§NJ�UJ� VSHLW� DXV�� �

AFN·�UJ��SDUW��W¡OUBÔ�DXVJHVSLHQ����
A(�UPÔ���
A&·�UP���*UN��ÑMETOJ
P���ÑMESIJ� I�� YRPLWLQJ����
VEME�T����
AFN·�UÔ��ÐMgW� IURP�
ÑME�MI� WR
YRPLW�� WKURZ� XS�� �� 
AFN·��� /DW�� WPNJU�� WPNJNVT� WR� YRPLW��� VHH

)UDHQN��������3RN��������0D\UKRIHU�,,,�������)ULVN�,�����������:+�,,�

����

����/LWK�� Ð®OLMBT� ��� �� ��� VLJQ�� ��
IFO·�UMPÔ��� QBÐ±OUBT� EHNDQQW�
���
I-�UPÔ� �� 
I+B�UPÔ��� /LWK�� QB�Ð±OUJ� WR� NQRZ� VPE��� EH� DFTXDLQWHG
ZLWK� VPE��� WR� UHFRJQL]H��� /DWY�� QB�[ÐU� WR� NQRZ� VPE��� VPWK��� WR� EH

DFTXDLQWHG�ZLWK�VPE���WR�ILQG�RXW��UHFRJQL]H�����
I-�UJÔ���
I+B�UJÔ�� __
$YHVW�� [BO¡�[�� [BO�O�� $IJK�� Q®ÐBO²� NQRZV�� UHFRJQL]HV��� 2,U�� JUBS�
HOJOJN�� BTB�HOJOJN� VDSLR�� �� 
I+�O¡�NJ� �� 
I+�OF�B�NJ

 

��� �WKH� ORQJ
����������������������������������������������������

 

���7KH�VLJQ�)�GHQRWHV�WKH�DFXWH�LQWRQDWLRQ�RI�WKH�UHFHVVLYH�V\OODEOH�

 

���7KH�&HOWLF�UHIOH[��OJ����,(��+���SDUDOOHOHG�E\��SJ����
�0����MJ����
�!���LV�WUDGLWLRQDOO\
FRQVLGHUHG� WR� EH� DQRPDORXV�� ,W� DURXVHG� VSHFLDO� DWWHPSWV� WR� FODULI\� WKHVH� IRUPV�� VHH

3RNRUQ\����,)���������I���0DUVWUDQGHU�3U°V��QDV�����

���
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URRW� �¡Ô�RI� LQ�2,QG�� K¡O�NJ� LFK�ZHL§��HWF�� DQG� LQ� WKH�$YHVW�� YDULDQW
QBJUJ�[¡O·OUJ� VLH� QHKPHQ� VLFK� MHPDQGHV� DQ��� QBJUJ�[¡OBU¡� LKU� HU�

NHQQW�DQ��QHKPW�DXI��LV�UHVWRUHG�DIWHU�VXFK�IRUPV�DV�2,QG��Kµ¡U§D�EH�
NDQQW���RU�HYHQ�DIWHU�WKH�XQDWWHVWHG�IRUP�
K¡U§D��DV�VXSSRVHG�GH�6DXV�
VXUH��� /DW�� HO¡SVT� NQRZOHGJHDEOH�� YHUVHG� �LQ��� DFTXDLQWHG� �ZLWK��

NQRZQ�� ���
I.�SPÔ� �� 
I+B�SPÔ��� 2,U�� HO¡UI� NQRZQ�� IDPLOLDU���:HOVK
HOBXE�KDELW��FXVWRP�����
I.�UPÔ���
I+B�UPÔ�� �*HUP��
L¾O×B���*RWK�
LVO×T�� 21� LVOOS�� 2(� L¹×�� 2+*� LVOE� NQRZQ�� IDPLOLDU���� IRU� WKH

UHIOH[HV�RI�ORQJ�V\OODELF�OLTXLG�DQG�QDVDO�UHVRQDQWV�LQ�,WDOR�&HOWLF�LQ

WKH�SURVRGLF�FRQWH[WV�FRUUHVSRQGLQJ�WR�%DOWR�6ODYLF�GRPLQDQFH�DQG

UHFHVVLYHQHVV�VHH�¦ÝÃÐ��³ÐÌÒÂÛÇÏÊÇ�ÆÐÍÅÐÔ�������HVS������������

���������WKH�VHFRQG�VWHP��LQ�*UN��GI�GN¨SKW��(SLU��GN¨SKW� HUNHQ�
QH��� /DW�� O²TD²�� 2/DW�� HO²TD²� HUNHQQH�� LGHQWLIL]LHUH�� OHUQH� NHQQHQ�

HUNHQQH�DQ��ODVVH�JHOWHQ���DV�ZHOO�DV��ZLWK�DQRWKHU�YRFDOLF�JUDGH"��LQ

$OE��¯PI� NHQQH�� ���
IO¦�TL²���*HUP��
LO¦XBO���21�LO§� NDQQ���2(
DO¡XBO�� �FDO¡XBO� HUNHQQHQ��� 2+*� JOU�DIO¡BO� HUNHQQHQ��� LO¡FO

NHQQHQ�� �
IO¦Ô� �� 
IOF·Ô��� /DW�� O�UB�� ÔBF� VLJQ�� PDUN�� ���
IO�U¡��
O�U¡SF�WR�QRWH��PDUN���DV�ZHOO�DV�SUREDEO\�DPHOJUVT�NQRZQ��IDPLOLDU��

¡HOJUVT� DFNQRZOHGJHG�� LPSO\� 2/DW�� 
HO�UVT� ���
IO�UPT�� NQRZQ�

� �2,QG��Kµ¡U§D��*UN��GNWT�J�NQRZQ����ZLWK�WKH�,WDOR�&HOWLF�VKRUWHQ�
LQJ� LQ� WKH�SUHWRQLF�SRVLWLRQ�� VHH�¦ÝÃÐ��³ÐÌÒÂÛÇÏÊÇ�ÆÐÍÅÐÔ�����

�HVS������ �������� VHH� 3RN�� ��������� )UDHQN�� ����������� )ULVN� ,�

���������:+�,�����������,,����������

����/LWK��Ð®OUBT�����VRQ�LQ�ODZ��EURWKHU�LQ�ODZ�����
IFO·�UPÔ���6ODY�

[�UÃ��6&U��[¾U��HWF���VRQ�LQ�ODZ��EURWKHU�LQ�ODZ�����
IFO·�UJÔ��__�ÓI���WKH
VHFRQG�VWHP��LQ�/DWY��[OV¹UT�6FKZLHJHUVRKQ��6FKZDJHU��6FKZHVWHU�

PDQQ���*UN��GNWT�J�����NLQVPDQ��NLQVZRPDQ��FTQ��EURWKHU��VLVWHU���ÓI��
2,QG�� KBOJU§SÔ�P�� (U]HXJHU��9DWHU���*UN��GENET�R��GENgTWR�P�� EHJHW�
WHU��DQFHVWRU���/DW��HFOJUPS�P��(U]HXJHU��9DWHU����
IFO·�UFSÔ���VHH�3RN�
��������� )UDHQN�� ������ )ULVN� ,�� ��������� :+� ,�� ��������� ����

��������

����/LWK�� Ð§OEBT� ���� FKHHN��� /DWY�� [V¸ET� .LQQ�� VFKDUIH� .DQWH�� �

IPO·EIP�T�__�*UN��GNAQM�J�P��MDZ���GN±QOJ�I��MDZ��FKHHN����
IOxEIÔ
RU� �� 
GN¨QÔ� �� 
I.EIÔ� �� 
I+·EIÔ�� WKLV� FDVH� GHPRQVWUDWHV� WKH� VDPH

���
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W\SH�RI�UHIOH[DWLRQ�RI�WKH�FOXVWHU��UHVRQDQW���·���ZKLFK�ZDV�REVHUY�

HG� DERYH�� S������� 1R����� DQG� S������� 1R������ +VFK�� �0DFHGRQ�"� FI�

)ULVN� ,�� ����� Z��OLW��� KÉNADOI� �� SIAG�NEJ�� GNÉQOI�� $UP�� DOBVU� .LQQ�
EDFNH��:DQJH���VHH�3RN�����������)UDHQN�������������)ULVN�,������

7KH�URRWV��ZKLFK�KDYH�WR�EH�UHFRQVWUXFWHG�DV�WKH�GLV\OODELF��KHDY\

EDVHV�� DFFRUGLQJ� WR� WKH�%DOWLF� DQG� 6ODYLF� IDFWV��ZKLOH� WKHUH� DUH� QR

GDWD�IURP�RWKHU�,(�ODQJXDJHV�WR�HVWDEOLVK�WKH�,(�URRW�VWUXFWXUH�

���/LWK�� HS®NÐUJ�� SUDHV�� �� HS®NÐJB� WR� VFUDSH�� VFUDWFK��� HS§NEZUJ�
SUDHV����HS§NEP�WR�VFUDSH��VFUDWFK���/DWY��HSF%[U��SUDHV����VJ��HSF%ÐV
QDJHQ��EHL§HQ���HSB%TU³U� ]XVDPPHQUDIIHQ�� __�*RWK��HSBNTUB� GDW�� VJ�

+RO]VSOLWWHU���21�HS¸N�Q��6FKODPP��%RGHQVDW]���HS¸NS�P��VFKPXW]L�
JH� 3HUVRQ��� ()ULV�� HSVN� %RGHQVDW]�� 6FKPXW]��� /DW�� GSFOEFSF� NQLU�

VFKHQ��� 2(� HSJOEBO� ]HUUHLEHQ�� ]HUPDOPHQ�� VFK¬UIHQ��� 1+*� HSBOE
6DQG���WKHUH�DUH�QR�GDWD�IRU�WKH�URRW�VWUXFWXUH��VHH�3RN�������)UDHQN�

,�������HS�TUJ���:+�,����������
���/LWK��HS�TUJ�� SUDHV�� ��HS®OEÐJB� DQG�HS®OEB� WR� VFUDSH�� VFUDWFK��

HS§OEZUJ��SUDHV����HS§OEP�WR�VFUDSH��VFUDWFK��__�/DW��GSFOE²�]HUUHLEHQ�
GLH� =¬HNEÅ KNIRSCHEN��� *UN�� C�NDROJ� P�� JUDQXOH� PS� OXPS� �RI� VDOW��
JURDWV�RI�ZKHDW�PS�VSHOW��JULVWOH��FDUWLODJH����
CR�ND�ROJ��$OE��HSVOE��
LSVOE�� FORYHU��� WKH�*HUPDQLF�FRUUHVSRQGHQFHV�GHPRQVWUDWH�PRVWO\

�EI���2(�HSJOEBO�]HUUHLEHQ��]HUPDOPHQ���2+*�JO�HSFOUF�LQ�DUJLOORVD

WHUUD��� 21� HSBOEJ� P�� 6DQGEDQN�� .LHV��� /*� HSJOE� I�� .LHVHOVDQG�

6FKRUI��� 'X�� HSJOE�� HSJOU� JUREHV� 0HKO�� JUREHU� 6DQG��� 2+*� HSJOU

*ULQG��6FKRUI���VHH�3RN�������)UDHQN��,�������:+�,����������

���/LWK��M®NUJ��SUDHV����M£NJB��SUDHW����M�Nª�WR�MXGJH��WR�GHFLGH��GH�

WHUPLQH��� M±NUJ�� SUDHV�� �� M±NTUB�� SUDHW�� �� M±NP� WR� EUHDN�� FUDFN��� /DWY�

MF%U� EHVWLPPHQ��XUWHLOHQ�� __�6ODY��VXEVW��
MPNÁ��YHUE��
MPN�UJ��
MPN�UJ
ZLWK� SULPDU\� PHDQLQJ� WR� EUHDN��� 2(� MBNB�� 26� MBNP�� 2)� MBN�� 26

MBN��2+*�MBN��21�MBNJ�DGM�� JHO¬KPW��JHEUHFKOLFK���MFNKB� O¬KPHQ��
2(�MFNNBO��2)�MFNNB��26�MFNNJBO��2+*�MFNNFN��"�*UN��NWLEMgJ�
NWLEMgWJ� DGY�� ZLWKRXW�SDXVH��XQFHDVLQJO\����N�E����
��LEMOJ�Q���

���
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ÉMFN·�PTÔ�DQG���N�E����
��LEMH�J���
ÉMFNF·�T��VHH�3RN�������GH�9ULHV
���������������)ULVN�,,�������)UDHQN��,���������������������:+�,�����

�VXE�MBOJ²��

���/LWK��GLDO��T§MUJ�IOLH§HQ���SUDHV����T�MB��SUDHW����T¨MP�WHNªWL��WYLQ�
WL��� WR� IORZ�� IORRG��� BUT§MUJ� DWLWHNªWL��� WR� IORZ� WR�� �WBOEVP� BUT¨MP� JLJ

WBSU¶�� /.Ë� ;,,�� ���� WBOEV¹� M±H� WB/U¶¾ BU�T¨MP� WKH� ZDWHU� ZDV� QHDUO\
VTXDUH�ZLWK� WKH� JDWH��� %¹JD�55� ,,�� ����

 

���� /LWK�� TBM¥� ��D��S�� LVODQG��

/DWY��TBMB�,QVHO��+ROP��HLQH�+½KH�LP�0RUDVW��__�WKH�XVXDO�FRPSDULVRQ

ZLWK�2,QG��VDDIBMBUJ�VFKQHOOW�HPSRU���*UN��eLLOMAI�VSULQJH��KÃSIH��
/DW�� TBMJ²�� TBMSF� VSULQJHQ�� KÃSIHQ�� LV� SUREDEO\� XQZDUUDQWHG�� 7KH

FRPSDULVRQ� SXW� IRUZDUG� E\� %OHVVH� �DSXG� )UDHQNHO�� LV� ZRUWK\� RI

QRWLFH�y�*HUP��
TXFM��
TXBM���21�TWFMMB�VFKZHOOHQ���2(�TXFMMBO��2)

TXFMMB��26�TXFMMBO�VFKZHOOHQ��DXIZDOOHQ���2+*�TXFMMBO��XJEFSTXBMN

6WUXGHO��� 1+*� 8BTTFSTDIXBMM�o�ZLWK� WKH� QDWXUDO� FKDQJH� RI� WKH

GLUHFWLRQ�RI�HW\PRORJL]LQJ��*UN��SÉLOJ�P�� XQUXKLJH�%HZHJXQJ�GHV
0HHUHV��:RJHQVFKZDOO��� SUREDEO\��� 
TA!BPÔ�� EXW� LW� LV� GRXEWIXO� WKDW
WKH� *UHHN� ZRUG� LV� DQ� DERULJLQDO�� /DW�� TBMVN� 6WU½PXQJ�� XQUXKLJHU

6HHJDQJ��KRKH�6HH��0HHU���PRVW�OLNHO\�D�ORDQ�ZRUG��HWF��VHH�)UDHQN�

,,�������GH�9ULHV������:+�,,�������)ULVN�,,�����������ÓI��3RN������

���/LWK��T®NUJ��SUDHV����T£NJB��SUDHW����T�Nª� WR�GUDZ��XBUFS��FUD���

WR�ILOO��__�*UN��`MÉOMAI�VDPPHOQ��K¬XIHQ���3M«��'RU��dM_�]XVDPPHQ�
]XJOHLFK�� �� 
T&·��*UN��dM�J� TIJ�� �2,QG�� TJN§D� VHOEVW�� �� 
T&BP��
*UN��âM�J� HLQ� XQG� GHUVHOEH�� JOHLFK�� HEHQ�� �2,QG�� TBN§D� JOHLFK�
JOHLFKDUWLJ�� GHUVHOEH�� JOHLFKP¬§LJ�� HEHQ��� 23HUV�� IBNBÔ� �� 
TPNBPÔ
�WKH�DEVHQFH�RI�WKH�GHYHORSPHQW�,(�
ÉPÔ�!�,QGR�,UDQLDQ��¡Ô�DFFRUGLQJ

WR� %UXJPDQQtV� ODZ� LV� VXSSRVHG� WR� LQGLFDWH� 
�BÔ�� VHH�0D\UKRIHU� ,,,�
����Z��OLW����21�TBNS��WKH�VWHP�LV�FRQQHFWHG�ZLWK�,(�
TFNÔ�HLQV��DQG

LQ�HLQV�]XVDPPHQ��HLQKHLWOLFK��VDPW��PLW���ZKLFK�\LHOGV�/LWK��SUHIL[HV

ZLWK� WKH� DFXWH� LQWRQDWLRQ�� FI�� /LWK�� T§OESBVHB� ��D��S�� FXPPXQLW\��

����������������������������������������������������

 

���,W� LV� QRW� FOHDU� LI� WKH� IROORZLQJ� ZRUGV� EHORQJ� KHUH�� TFM�UJ�� SUDHV�� �� T£MB� �T£MJ�
TFM�KB���SUDHW����TFM�KP�W\NRWL��VªOLQWL���WR�EH�RQ�WKH�ZDWFK��IRU���EH�LQ�ZDLW��IRU���VWHDO�
VQHDN�XS��WR����/.Ë�;,,��������SUDHV����VJ��TFM½�,�JR�VWHDOWKLO\��TXLHWO\�XQPDUNHG���%¹

JD�55�,�������

���
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TÓNZHJT���D��S�� GHHS�QLJKW�VOHHS���T§NQZOB���D��S�� LQWHUODFLQJ���T§N�

QKPWB� ��D��S�� KD\� KDUYHVW�� KD\�FURS��� TÓTJVWB� ��D��S�� ODFLQJ�� VHZLQJ
WRJHWKHU��� ORQJ� JUDGH�� 6ODY�� 
TBNÁ� VHOI���2(� T²N� I�� (LQLJNHLW�� 9HU�

VDPPOXQJ���VHH�)UDHQN��,,�����������)ULVN�,�����������������,,������

:+� ,,�� ��������� ��������� ���������0D\UKRIHU� ,,,�� ��������� ÓI�

3RN����������

��� /LWK�� T®OUJ� ��� 
TFO·�UJÔ��� SUDHV�� �� T®OTUB�� SUDHW�� �� T£OP� WR� EH�
FRPH�ROG�� __�2,QG��T§OBÔ� DOW���*UN��ÖNOJ� DOW��YRP�YRULJHQ�-DKUH���/DW�
TFOFY��TFOJT�DGM��ROG��HOGHUO\��DQFLHQW��PDWXUH���P���I��DQ�ROG�SHUVRQ��

*RWK�� TJOFJHT� DGM�� PRESBàTHJ�� PRESBàTEROJ��� DOW��� RXWVLGH� RI� %DOW��
WKHUH� DUH� QR� LQGLFDWLRQV� RI� WKH� URRW� VWUXFWXUH�� VHH� 3RN�� ��������

)UDHQN�� ,,�� �����:+� ,,�� ��������� )ULVN� ,,�� ���������0D\UKRIHU� ,,,�

�����)HLVW���������

���/LWK�� TL®MUJ�� SUDHV�� ��VJ�� TLFMJ½�� SUDHW�� ��VJ�� TL�MJBV� VSDOWHQ��
/DWY�� Î¬FUU�� SUDHV�� ��VJ�� Î¬F®V�� SUDHW�� ��VJ�� Î¬¯MV� VSDOWHQ�� GHU� /¬QJH
QDFK�WHLOHQ����
TLFM·�UJ���/LWK��TL±MUJ��SUDHV����VJ��TLZM½�DQG�GLDO��TL±MTUV�

SUDHW�� ��VJ�� TLJMBÕ� VLFK� �DE�VSDOWHQ�� HLQHQ� 6SDOW�� HLQHQ� 5L§�EHNRP�
PHQ��]HUVSULQJHQ���ÃEHUWU���DEWUÃQQLJ�ZHUGHQ��DXIVSULQJHQ��YRQ�%UX�
WHLHUQ���DXVVFKOÃSIHQ��VSUÃKHQ��YRQ�)HXHU��)XQNHQ�EHLP�$QVFKODJHQ
GHV�)HXHUVWHLQV����/LWK��TL±MUJ��SUDHV����VJ��TLZMJ½��SUDHW����VJ��TLÖMJBV

)HXHU�VFKODJHQ��]XP�%UHQQHQ�EULQJHQ��]X�EULQJHQ�YHUVXFKHQ���/DWY�

Î¬J U� )HXHU�DQVFKODJHQ���NBMLV�Î¬J U� +RO]�VSDOWHQ���Î¬J U�DQG�Î¬J UJ¯T
VLFK�DXV�GHP�(L�KHUDXVVFK¬OHQ�ODVVHQ��VLFK�DXV�GHU�3XSSH�KHUDXVPD�
FKHQ����
TL#�UJÔ���
TL!·�UJÔ�__�*UN��SKÉLLW�WR�VWLU�XS��KRH�����
TL!>·@�@²��
SKàLLW� WR� WHDU�� UHQG� DSDUW�� WR�PDOWUHDW�� PROHVW�� ���
TLPM>·@@²��� 21
TLJMKB�WUHQQHQ��XQWHUVFKHLGHQ���HQW�VFKHLGHQ���2(�¡TDJFMJBO�WUHQQHQ��

TDJFMJBO� WHLOHQ�� HQWIHUQHQ��� 2)� TLJMMB� VWUHLWHQ���0+*� TDIFMFO� WUHQ�

QHQ�� XQWHUVFKHLGHQ��� 0'X�� TDIJMMFO� VLFK� XQWHUVFKHLGHQ��� KHUH� DOVR

SUREDEO\�EHORQJV�*RWK��TLJMKB�P�� )OHLVFKHU��� WKH� OHQJWK� LV�SUREDEO\

VHFRQGDU\� LQ�/LWK��LV¹MBT� 3IDKO���*UN��SKªLOJ� 6SLW]SIDKO���$OE��IFMM
VSHDU�� VSLW��� WKHUH� DUH�SUDFWLFDOO\� QR� UHOLDEOH� GDWD� WR� VSHFLI\� WKH� ,(

URRW�VWUXFWXUH��VHH�3RN�����������)UDHQN��,,����������������)UDHQN�

,�� ����� ��������� )ULVN� ,,�� ��������� ����� ��������� GH� 9ULHV� ����

)HLVW����������2UHO�����

���
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���/LWK�� TLFM�UJ�� SUDHV�� ��VJ�� TLFMJ½� VFKXOGLJ� VHLQ��� TL±MUJ�� SUDHV�
��VJ�� TLZM½� � �
TL M½�� LQ� 6FKXOGHQ� JHUDWHQ�� �� 
TL#�UJÔ� �� 
TL!·�UJÔ� __
*RWK�� TLVMBO� �FE�LEIN��� VFKXOGLJ� VHLQ�� PÃVVHQ��� 21� TLVMV� SDUW�
SUDHV�� VROOHQ���2(�TDVMBO��2)�TLFMB��26�TLPMBO��2+*�TDPMBO� VFKXO�

GLJ� VHLQ�� PÃVVHQ�� VROOHQ��� WKHUH� DUH� QR� GDWD� WR� VSHFLI\� WKH� ,(� URRW
VWUXFWXUH�� VHH� 3RN�� ����� )UDHQN�� ,,�� ��������� )HLVW� ��������� GH

9ULHV�����

���/LWK��TU®OHUJ��SUDHV����VJ��TU®OHJV��SUDHW����VJ��TU®OHJBV�VLFK�DQ�

VWUHQJHQ���SFGM���VLFK�ZLGHUVHW]HQ���WR�VWUXJJOH��BHBJOTU�TNUI����UHVLVW�

WR�EH�DEOH��FDQ���/LWK��TU±OHUJ��SUDHV����VJ��TU±OHTUV��SUDHW����VJ��TU±OHBV

IHVW� ZHUGHQ� �YRQ� HLQHU� JHVFKPRO]HQHQ�0DVVH��� VWDUU�� VWHLI� ZHUGHQ

�YRU� .¬OWH��� HUIULHUHQ�� JHULQQHQ�� GLFN� ZHUGHQ�� HUVWDUUHQ�� VWRFNHQ�� a
/DWY�� TUJµHU� �&��� 36���� TUJÕHU� �.O���*U��%XVFKK���� SUDHV�� ��VJ�� TUJOHTUV�
SUDHW����VJ��TUJOHV� VWDU��VWHLI�ZHUGHQ���/LWK��TUJOHS½T� ����DQG�TU±OHSVT

����VWDQJUXV���/.Ë�;,,,�������a�/DWY��TUJµHST��&���:ROP����TUJÕHST��.O��
VWUDPP�� VWDUU�� ]XVDPPHQKDOWHQG�� JHVSDQQW�� VWHLI�� VWUHQJ�� ELHJVDP�

HODVWLVFK�� �0ÃKO��(QG]�� ,,,�� ������ ������������ /LWK�� GLDO�� TUFOHS½T
���� VWDQJUXV�� �/.Ë� ;,,,�� ����� a� /DWY�� TU}µHST� �,Z�� Q��)%5� 9,�� ���
6FKOHKN� Q��)%5� 9,,�� ���� 'XQLND�� 7XUODX�� *UDPVGHQ�� NU¬IWLJ�� VWDUN�
SUDOO�� VWUDII�� VWUHQJ�� WURW]LJ�� �0ÃKO��(QG]�� ,,,�� ������������ /LWK�
TUBOH½T� ���� UHVLOLHQW�� WLJKW���DGY��TUBµHJBJ�DQG�TU§OHVT� ���� �.Y��6OQW�
ZLGHUVSHQVWLJ��� UHVLOLHQW��WLJKW���DGY��TU§OHJBJ� �%¹JD�55�,,�����������
ÁÄÏ��¥Ò������/.Ë�;,,,������������TUBOHS½T�����UHVLOLHQW��WLJKW���KDUWH�
ODVWLVFK�� VSDQQ��� VFKQHOONU¬IWLJ�� IHVW�� XQHUVFKÃWWHUOLFK�� EHKDUUOLFK��
IHVW��GLFKW��NRPSDNW��VWUDII���TUBOH¥������GLDO��TU§OHB�����HIIRUW��WUDYDLO�
�/.Ë� ;,,,�� ����� __� 6ODY�� 
U¥HO]UJ�� SUDHV�� ��VJ�� 
U¥HO]�� ��VJ�� 
U�HOFUÃ
�D��S��C��PHWDWRQ\�RI�WKH�UHFHVVLYH�DFXWH�URRW���5XVV��¹ÄµÖ¹Ã��SUDHV�

��VJ��¹ÄµÖ����VJ��¹ßµ¹� WR�SXOO��GUDZ���%XOJ��¹®«µ¨� ,�JUDYLWDWH��WR�

ZDUGV���ZHLJK��� 6&U��µ¨¹®«µº¹°�� SUDHV�� ��VJ��µ¥¹¦«µ¦´� WR� VWUHWFK�

VWUDLQ���6ORYHQ��U�HOJUJ�TF��SUDHV����VJ��U�HOFN�TF�WR�VWUHWFK��OHQJWKHQ
RXW� �JOUS�����&]HFK� U§IOPVUJ� WR� GUDZ�� SXOO��� 6ORYDN� UJBIOVUj� WR� SXOO��
3ROLVK�DJ�HO�¬�WR�GUDZ��SXOO���6ODY��VXEVW��
UÜHÁ��D��S��D��ZLWK�WKH�ORVV
RI� WKH� UHIOH[� RI� DFXWH��� 8NU��¹Ä«�� JHQ�� VJ��¹ß«º� DLU� GUDXJKW��� DGY�

�¨ÇÍÇ×ÐÄÓÌÊË��¹Ä«¸´�LPPHUIRUW��LPPHUZ¬KUHQG���6&U��¹Û«�KHDYL�

���
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QHVV���6ORYHQ��UÜH��JHQ��VJ��UÜHB��UFHn�P��GHU�=XJ��GDV�7DJHZHUN��GLH
/DVW��GDV�*HWUHLGH���6ODY��DGM��
UÜHÁ� LQ�
UÜHÁLÁ� �¦ÝÃÐ�³¢���������
HVS��������6ODY��DGM��
U_HÁ��D��S��D��ZLWK�WKH�ORVV�RI�WKH�UHIOH[�RI�DFXWH��
5XVV��¹º«·±�WLJKW���8NU��¹º«Ù±�WLJKW��WKLFN��GHQVH���6ORYHQ��DGM��U_H�
I��U^HB�VWUDII��VWHLI��VWDUU��IHVW��VWDUN���&]HFK�UVIÖ��6ORYDN�UVIÖ��3ROLVK
U¥HJ� ILUP�� WLJKW��� 6ODY�� 
U�Ð�UJ�� SUDHV�� ��VJ�� 
UÇÐJUÃ�� 5XVV�� ¹º®Ù¹Ã�
SUDHV����VJ��¹Ö®°¹�WR�JULHYH��IRU����8NU��¹º®Ù¹°��SUDHV����VJ��¹º®Ö�

��VJ��¹Ö®°¿� WR� ODPHQW�� ZDLO��� 6&U��¹Ö®°¹°�� SUDHV�� ��VJ��¹Í®¹´�

6ORYHQ�� U^ÐJUJ�� SUDHV�� ��VJ�� U^ÐJN� NODJHQ�� MDPPHUQ��� &]HFK� UPVÐJUJ�
6ORYDN�U¾ÐJUj�WR�ORQJ��IRU���EH�VDG���3ROLVK�U��Z¬�WR�ORQJ��IRU���EH�VDG�
PLVV��� LWV� GHYHUEDWLYH�� 6ODY�� 
U�H�� �D��S��C"��� 5XVV�� GLDO��¹º«¦� JULHI�
VRUURZ��PHODQFKRO\��VDGQHVV��ZRUU\��>DQG�D��S��B���6RXWK��:HVW��¹Ö«¨

�¦ÂÍÞ��a�8NU���¥ÒÊÏÙÇÏÌÐ��¹Ö«¨� I�� JULHI��VDGQHVV���VHH�EHORZ@��8NU�

:HVW�� �¨ÇÍÇ×ÐÄÓÌÊË�� ¹º«¦� 7UDXULJNHLW�� *UDP�� .XPPHU��� %XOJ�

¹Á«¦� JULHI�� GHSUHVVLRQ��� 6&U�� ¹Ö«¨� VRUURZ�� PLVIRUWXQH��� 6ORYHQ�

U^HB� I�� GLH�7U¬JKHLW��GLH�%HVFKZHUOLFKNHLW��GLH�9HUGULH§OLFKNHLW��GLH
6FKZHUPXWK�� GLH� 7UDXULJNHLW��� &]HFK� UPVIB� \HDUQLQJ� IRU� VPWK��

GHVLUH�RI�VPWK���DVSLUDWLRQ�IRU�VPWK����6ORYDN�U¾IB�\HDUQLQJ�IRU��GLVLUH

RI� VPWK���� 6ODY�� 
U]ÐJUJ�� 5XVV��¹Ö®°¹Ã� WR� VWUHWFK�� VWUDLQ��� UHIO��¹Ö�
®°¹Ã¸Ä�� %5XVV��¹Ö®Â½Ã� WR� VWUHWFK� WLJKWO\��� UHIO��¹Ö®Â½½¨��&]HFK

UVÐJUJ� WR� VWUHQJWKHQ��� 6ORYDN� UVÐJUj� WR� VWUHQJWKHQ��� 3ROLVK� U¥�Z¬� WR
VWUHQJWKHQ��WR�VWUDLQ��WHQVH���DQG�LWV�GHYHUEDWLYH��6ODY��
U]HB��D��S��B"��
5XVV�� GLDO�� �6RXWK��:HVW��¹Ö«¨� JULHI�� VRUURZ��PHODQFKRO\�� VDGQHVV�

ZRUU\���¦ÂÍÞ���8NU���¥ÒÊÏÙÇÏÌÐ��¹Ö«¨� I�� JULHI��VDGQHVV���8NU��:HVW�

�¨ÇÍÇ×ÐÄÓÌÊË��¹Ö«¨� �DQG�¹º«¦�� 6SDQQXQJ�� )HVWLJNHLW�� (QHUJLH��

6ORYHQ��U^HB�I��GLH�7U¬JKHLW��GLH�%HVFKZHUOLFKNHLW���3ROLVK�U¥HB���GD
QLH�� ��ZLHOPL�PL� U¥HB� SR� WRELH���0�F]\¯VNL� �����U���%UÃFNQHU� ���� __
$YHVW�� ÀBOl�BT�OUF� VLH� VROOHQ� ]LHKHQ��� LWHU�� ÀBOlBZFJUJ� �GHQ�:DJHQ�
]LHKHQ���GHQ�6WUDQJ��DQ]LHKHQ���DP�6WUDQJ��]LHKHQ���GHQ�:DJHQ��OHQ

NHQ�� �GDV� 6FKZHUW�� GHQ� 'ROFK�� ]ÃFNHQ��� SDUW�� SUDHW�� SDVV�� ÀBYUB��
2VVHW�� UZO�ZO� �� UZkE� _� JUJO�VO� �� JUJkE� WR� VSUHDG�� VWUHWFK�RXW��H[WHQG�
RSHQ�ZLGHO\����
WJ�ÀBOl�BZBÔ�� W�UZO�ZO� _�FW�UJO�VO� KDUQHVV�� FKDUJH�
�� 
BJCJ�ÀBOl�BZBÔ�� 6RJG�� 
QBS�ÀOlÔ� �QSBZO®Ô��� 
QBÀ�À¦OlÔ� �QBBZO®Ô�
QBjZO®Ô���.KRW��6DN��UIBNlÔ� WR�SXOO��VWUHWFK���5XVK���+XI��U¡ÐÔ� ��5XVK�

���
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U¦ÐU��+XI��UÐU�WR�SXOO��GUDZ���6DUN��UPÐÔ���UJÐU�WR�SXOO��GUDZ��GUDJ��SXW
RII� �FORWKHV�� VKRHV����03HUV��BIBOlUBO��¡IJYUBO� WR�SXOO� �RXW���GUDZ��

3HUV��UBOlEBO� WR�VTXHH]H��VKULQN����
UBOlÔ��¡IBOlEBO� WR�GUDZ��SXOO
RXW����
ÀBOl���%DOXFKL�UBl¦OBH�VSDQQHQ��GHKQHQ���DRU��UBl¦OU��*HLJHU
%DO���������2VVHW��UZOH�_�JUJOH�VSUHDG��VWUHWFKHG��GUDZQ��YHU\��JUHDWO\�

��
WJ�ÀBOHBÔ�RU�
WJ�ÀBOHV���,VKN��H·OH�WLJKW���6DUN��UFOH�KDUG��WLJKW��
:DNKL�HVOH� KDUG��WLJKW���2UP��HJOH� WLJKW���3HUV��UBOH� FUDPSHG��QDU�
URZ��WLJKWO\���.XUG��UFOH�QDUURZ��FUDPSHG���2VVHW��
UPOH�EHOW��LQ�«Y�

UPOH� VDGGOH�JLUWK�� DQG� EZN��UPOH� FUXSSHU��� $IJK�� UB�UBOH�� UBOH

VDGGOH�JLUWK��� 3HUV�� UBOH� VDGGOH�JLUWK�� VWUDS���.XUG�� UBOH� �.XUPDQML

¹·µ«��¹µ«��UFOH��6RUDQL�UFOHF�VDGGOH�JLUWK����21�×VOHS�DGM��VFKZHU��

$UP��UBO�S�WKLFN��GHQVH���7RNK��$�Uª�LJ��%�UB�LJ�YHU\��JUHDWO\��IXOO\��
WKHUH�LV�QR�UHOLDEOH�HW\PRORJ\��DOO�WKH�DWWHPSWV�DW�D�URRW�HW\PRORJ\

HLWKHU� GHDO� ZLWK� WZR� URRW� JURXSV�� ZKLFK� DUH� UHFRQVWUXFWHG� LQ� 3RN�

����������DV����
�T�UFHÔ� 6WDQJH��3IDKO��6WRFN��.QÃWWHO��%DONHQ��DQG
���
TUFHIÔ�� QDVDO�� 
TUFOHIÔ� VWHFKHQ�� 6WDQJH�� +DOP�� 6SLW]HV�� 6WHLIHV�

�DFXWH�LV�SUREDEO\�GXH�WR�WKH�FRQWDPLQDWLRQ�ZLWK�
�T�UFH��6WDQJH���RU

DUH�FRQQHFWHG�ZLWK�WKH�JURXS�ZKLFK�LV�UHFRQVWUXFWHG�LQ�3RN�������DV


UFOHIÔ�]LHKHQ��GHKQHQ��VSDQQHQ���WKH�ODWWHU�LV�SUREDEO\�WR�EH�SUHIHU�

UHG�EHFDXVH�RI�WKH�FLWHG�6ODYLF�FRUUHVSRQGHQFHV���PLW�GHU�,QWRQDWLRQ

HLQHU�VFKZHUHQ�%DVLV���o�LI�VR��WKHQ�LQ�DOO�OLNHOLKRRG�ZH�GHDO�ZLWK�WKH

HQODUJHG�YDULDQW�RI�WKH�,(�EDVH�
UFO·Ô� WKLQ��HWF����VHH�S�������1R�����

VHH�)UDHQN��,,�������������������������¶ÂÓÎÇÒ�,9���������������

��������������0LNORVLFK����������7UDXWPDQQ�%6:������������¢ÃÂ�

ÇÄ� ,�� ��������� ����� ,,,�� ��������� ��������� ���������%DLOH\�'LFW�

����� (PPHULFN� 6*U6W� ���� 3RN�� ���������� �3RN�� ������ 
TUFOHIÔ� WR


TUFHIÔ�VWHFKHQ��6WDQJH���

����/LWK�� Î§MUJ�� SUDHV�� ��VJ�� Î�M½�� ��� Î�MB� �GLDO�� SUDHV�� ��VJ�� Î§MTUV��
SUDHW����Î¨MP� WR� IUHH]H�� IHHO�FKLOO\�� WR�JHW�FROG�� IUR]HQ���Î§MUBT���D��S�
FROG�� IUHH]LQJ�� IURVW\��� /DWY�� TBUU�� SUDHV�� ��VJ�� TBUTUV� IULHUHQ��� TBUUT
NDOW���/LWK��ÎBMO¥�I������IURVWV�� �/DWY��TBUOB�)URVW��5HLI��__�WKH�SULPDU\
VWDWXV�RI�WKH�PRELOH�DFFHQWXDO�SDUDGLJP�LV�FRQILUPHG�E\�$IJK��T�V��I�
TBV§� FROG�� FRRO��� $YHVW�� TBS·UBÔ� NDOW��� 3HUV�� TBME� FROG��� .KRW�6DN�
T¡CBÔ� FROG���2VVHW�� TBME� IUR]HQ�� ��MÔ� LV� IURP� WKH�SUHVHQFH���ZLWK� WKH

���
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UHWHQWLRQ� RI� WKH� FRQMXJDWHG� IRUPV� RQO\� LQ� 1HZ� DQG�0LGGOH� ,UDQLF

ODQJXDJHV��:DNKL�XB�TFSÔ� EH� FROG��� <DJKQRE�� ¡TzSÔ� EH� FROG�� �� 
¡�

T=@BÔ�� 2VVHW�� T«MZO�T«MVO� EH� FROG�� �� ,UDQ�� 
T=@B��� P�YRFDOLVP�� /LWK�
Q¨ÎBMBT��E�D��S��IUR]HQ�JURXQG���JHIURUHQH�(UGH���'X��IBM�Q��JHIURUH�
QHU� %RGHQ��� ]HUR� JUDGH�� 2,QG�� q²qJSBÔ� GLH� NÃHLEÅ *AHRESZEIT�Å +¬LTE�
&ROST�ÅKÃHL�ÅKALT����
JJ�J0BPÔ��EXW�WKHUH�DUH�RWKHU�ZD\V�WR�HW\PRORJL]H
WKLV� VWHP�� VHH�0D\UKRIHU� ,,,�� ����������21�I¦MB� 5HLI���� 
IJ�IM�²O�

"�6ODY��
TMPUB� EDG�ZHDWKHU���5XVV��&K6ODY��JEHK;s � EDG�ZHDWKHU��KHDY\
UDLQ�RU�VQRZ��VOXVK���25XVV��JEHK;�EDG�ZHDWKHU���JEHKSaVOHHW��"����6HUE�
&K6ODY�� JEHK;a KLHPV���6&U��¸³f¹¨� VOHHW���&]HFK�TMPUB� EDG�ZHDWKHU��
3ROLVK�TÔPUB�GUL]]OH����VHH�3RN�����������)UDHQN��,,�����������¢ÃÂÇÄ
,,,��������������)UDQFN�YDQ�:LMN������:+�,�������VXE�DBMF²���0D\UKR�

IHU�,,,�����������%DLOH\�'LFW������

����/LWK�� UJOH½T� ���� WU¬JH�� IDXO�� O¬VVLJ�� ODQJVDP� EHL� GHU� $UEHLW��
/LWK�� UJOH�UJ�� SUDHV�� ��VJ�� U±OHJV� WU¬JH�� XQOXVWLJ� VHLQ��� WR� EH� OD]\��
U±OHUJ�� SUDHV�� ��VJ�� U±OHTUV� WU¬JH� ZHUGHQ��� WR� JHW� OD]\�� __� 21� ×VOHS
DGM�� VFKZHU��� $YHVW�� ÀBOlBZFJUJ� �GHQ� :DJHQ�� ]LHKHQ��� DQ� HQODUJHG
YDULDQW� RI� WKH� ,(� EDVH� 
UFO·Ô� WKLQ�� HWF���� VHH� S������� 1R������ VHH
)UDHQN�� ,,�������������������¶ÂÓÎÇÒ� ,9������������������������

�����7UDXWPDQQ�%6:�������GH�9ULHV����������)DON�7RUS� ,,�� �����

3RN��������
U+HIVÔ�VFKZHU���
UFOHIÔ�]LHKHQ���

( [ F H S W L R Q V

7KHUH�LV�D�OLPLWHG�QXPEHU�RI�ZRUGV��ZKHUH�FRQWUDU\�WR�WKH�XQGHU�

WDNHQ�SURFHGXUH�RI�GHWHUPLQLQJ� WKH� ,(��GLV\OODELF�KHDY\�EDVH���ZH

ILQG� LQ� %DOWR�6ODYLF� VXUHO\� UHFRQVWUXFWHG� FLUFXPIOH[� LQWRQDWLRQ�

7KHVH�DUH�WKH�IROORZLQJ�VWHPV�

���/LWK��ÎJ UBT�����ZDUP��a�/DWY��T±MUT�ZDUP�� __�WKH�VKRUW�UHVRQDQW�LV

DFFRUGLQJ� WR� :HOVK� DMZE� ZDUP�� Z¬UPHQG�� �� 
J!�UPÔ�� 7KLV� VWHP
EHORQJV�WR�WKH�URRW�
JFM·Ô��ZKLFK�\LHOGV�%DOWLF�YHUE�ZLWK�WKH�H[SHFWHG
DFXWH� LQWRQDWLRQ��DQG� LQ�*HUPDQLF� WKH� IRUPV�RI� WKH��VHFRQG�VWHP��

VHH� WKH� DQDO\VLV� LQ� WKH� VHFWLRQ� �%H]]HQEHUJHUtV� FRPELQDWLRQV��

DERYH��S�������1R�����

���
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7ZR�IROORZLQJ�VWHPV�DUH�FRQQHFWHG�ZLWK� WKH� URRW�
IIFM·Ô��ZKLFK
\LHOGV�%DOWLF�YHUE�ZLWK�WKH�H[SHFWHG�DFXWH�LQWRQDWLRQ��DQG�VKRZV�WKH

UHIOH[HV�RI�WKH��GLV\OODELF�KHDY\�EDVH��LQ�D�QXPEHU�RI�,(�ODQJXDJHV�

VHH�WKH�DQDO\VLV�LQ�WKH�VHFWLRQ��%H]]HQEHUJHUtV�FRPELQDWLRQV���DERYH�

S�������1R�����

���/LWK�� ÐF WBT� JUÃQOLFK�� JHOEOLFK��� ÐB WBT� JUÃQOLFK�� JHOE�� __� /DW�
IFMWVT� KRQLJJHOE�� LVDEHOOIDUEHQ��� 2(� HFPMP�� 26� HFMP�� 0'X�� HFMV�

HFFM�� 2+*� HFMP�� JHQ�� VJ�� HFMXFT� JHOE��� 21�HVMS� JHOE�� �� 
HVMBÔ� RU


HVMXB��� �WKH� VHFRQG� VWHP�� 
HIM¦���21�HM§NS�P�� 1DPH� IÃU�0RQG�
5LHVH�� %HLQDPH��� ,FHO�� HM§NVS� 3IHUG� PLW� ZHLVVHU� 6WLUQIOHFNH��� 21
HM§NTÖOJ� *HVLFKWVW¬XVFKXQJ��� 2(� HM²N�� HM²NVOH� '¬PPHUXQJ�
=ZLHOLFKW��� VHH� 3RN�� ��������� )UDHQN�� ,,�� ������ GH� 9ULHV� ����� ����

�����:+�,������

���/LWK�� ÐF UBT� JROGHQ�� JROGJHOE�� EORQG��� /DWY�� [ÖMUT� *ROG��� DGM�
JROGHQ�� JROGLJ�� __� 6ODY�� 
rØMUP� Q�� JROG��� 
rØMUÁ� JROGHQ�� �RI� FRXUVH
6ODYLF�IRUPV�DUH�LUUHOHYDQW�IRU�WKH�UHFRQVWUXFWLRQ�RI�WKH�%DOWR�6ODYLF

LQWRQDWLRQ��__�*HUP��
HVM×BÔ�Q��JROG���*RWK��HVM×�*ROG���21�HVMM��HPMM�

2(��PME��2)�HPME��26�HPME��2+*�HPME�Q�� JROG���VHH�3RN����������

)UDHQN�� ,,�� ����������� ¶ÂÓÎÇÒ� ,,�� ��������� )HLVW� ��������� GH

9ULHV�����

���/LWK�� HF UBT� JHOE�� EORQG��� HF TWBT� JHOEEORQG�� LVDEHOIDUEHQ�

�IDKO�JHOE��� HFMU¸OBT� JHOE��� HF TUJ�� SUDHV�� ��VJ�� HFMTU½�� SUDHW�� HFMUBÕ
JHOE�ZHUGHQ�� �� /DWY��E[}UUBOT� �:DUNK���:HVVHQ�� 6NDLVWD�� .DOWHQEU��
:DUNO��� JHOE��� E[}UU§U� �:DUNK��� &��� JHOE� ZHUGHQ�� �� 6ODY�� 
ÐÃ UÁ� �RU

ÐÃ>UÁ"��� I�� 
ÐÃMUu� �5XVV��®q³¹Â±��®q³¹�� I��®³¹¦�� Q��®q³¹¶� DQG
®³¹·��8NU��®·ª¹°±��6ORYDN��ÐMUÖ��EXW� WKHUH�DUH� WUDFHV�RI�D��S��C�RI
WKH�SULPDU\�DGMHFWLYH�LQ�WKH�GHULYDWLYH��Ð«UPL��3ROLVK��¸ÔUZ� __�LW�LV�FRQ�
QHFWHG�ZLWK�WKH�URRW�
IFM·Ô�RU�
IIFM·Ô��EXW�LQ�ERWK�FDVHV�WKH�DEVHQFH
LQ�%DOWR�6ODYLF�RI�WKH�TBU·N�UHIOH[HV�RI�JXWWXUDO�VOLJKWO\�KLQGHUV�VXFK

D�ZD\�RI�HW\PRORJL]LQJ��VR�WKHUH�DUH�FRQWLQXRXV�DWWHPSWV�WR�UHFRQ�

VWUXFW�D�VHSDUDWH� ,(�URRW�
KIFMÔ�RU�
HIFMÔ�EDVHG�RQ�/DW�� GFM�� GFMMJT�Q�

JDOO�EODGGHU��JDOO��LQ�WKH�JDOO�EODGGHU�����*HUP��
HBMM²OÔ���,(�
HIPM�OÔ

�21�HBMM�Q�*DOOH��ELWWHUHV�*HWU¬QN��*LIW���2(�HFBMMB�P���26�HBMMB� I��

���
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2+*�HBMMB� I��� �� $YHVW�� H·S·B²�L·S·UBÔ� GLH� *DOOH� KHUDXVVFKQHLGHQG�

�%DUWKRORPDH�� ������ 6ODY�� 
ÐÃM®Ã� �5XVV�� ®�³¾Ã�� 8NU�� ®¶ª¾�� %5XVV�
®¶³½Ã��%XOJ��®³Á¾��6&U��®Í¾��JHQ��VJ��®ß¾°��6ORYHQ��ÐØÔ®�P��� I�� GLH
*DOOH���&]HFK�ÐMV®��6ORYDN�ÐM®�I��JDOO���3ROLVK��¸Ô¬��+6RUE��ÐPÔ®��/6RUE�
ÐPÔD��� VXSSRVHG� DV� D� 3URWR�6ODYLF� YDULDQW� EHVLGH� 
[ÁM®Ã� �2&6�BESPU
>0DU���$VV���6DY���3V�6LQ���(XFK�6LQ���6XSU�@��BEUPU�>=RJU���6XSU�@�COL��
JDOO��ELOH���25XVV��BESPU���FI��S�������1R������/DWY��
[VUUT��DQG�S������
1R����� �/LWK�� Ð®MUJ��� RQH� DOVR� UHIHUV� WR� WKLV� URRW�*UN�� C�LOJ�P�� JDOO�
ELOH��JDOO��ELWWHU��DQJHU��TOBLFjT�YHQRP���COL�� I�� �PRVWO\� LQ� ,RQ��$WW��
JDOO�� ELOH�� JDOO�EODGGHU� �QM���� ELWWHU� DQJHU�� ZUDWK�� YHQRP��� WKDW

QDWXUDOO\�FRUUHVSRQGV�WR�$YHVW��[¡SBÔ�P��*DOOH���%DUWKRORPDH��������

WKLV�DOORZV�XV��UHVRUWLQJ�WR�WKH�JXWWXUDO�YDULDWLRQ��WR�LQFOXGH�WKH�GLV�

FXVVHG�VWHPV�LQWR�WKH�FRUUHVSRQGHQFHV�XQLWLQJ�VWHPV�RI�1RV����DQG

���VHH�)UDHQN��,�������¶ÂÓÎÇÒ�,,�������������3RN�����������GH�9ULHV

���������:+�,�����������ÓI��3RN������

6 S H F L D O � F D V H V

7KHUH� LV� DQRWKHU� VHULHV� RI� URRWV� IXQFWLRQLQJ� LQ� %DOWR�6ODYLF� DV

�GLV\OODELF� KHDY\� EDVHV��� ZLWK� WKHLU� XVXDO� UHIOH[DWLRQ� LQ� RWKHU� ,(

ODQJXDJHV�DV�GLV\OODELF�URRWV�ZLWK�WKH�VHFRQG�VKRUW�YRZHO��$V�D�UXOH

WKH\�DUH�FKDUDFWHUL]HG�E\�6FKZHEHDEODXW��7KHLU�VHFRQG�FRQVRQDQW�LV

QRUPDOO\� UHSUHVHQWHG� DV� �AÔ�� WKH� XVXDO� VWUXFWXUH� EHLQJ��$ÔAÔ$�� 7KH
VSHFLILF� FKDUDFWHU� RI� WKHVH� URRWV� UHTXLUHV� D� VHSDUDWH� VWXG\�� ,Q� WKLV

FDVH�ZH�OLPLW�RXUVHOYHV�WR�WKHLU�FXUVRU\�VXUYH\�

���/DWY��LW¯QU� TXDOPHQ���LW¯QFT�SO�� +DXFK��4XDOP��5X§���LW¯Q¯U

U¬XFKHUQ��� L¿Q¯U�� ÔV� UDXFKHQ�� GDPSIHQ�� VW¬XEHQ��� /LWK�� L¹Q�UJ�� L¹�

Q½� VHHWKH�� IRDP�� RYHUIORZ��� 6ODY�� 
LZQ²UJ�� SUDHV�� ��VJ�� 
LZQK�� �5XVV�

²°·®¹Ã�� SUDHV�� ��VJ�� ²°·³Þ�� 8NU�� ²°·²¹°� WR� ERLO�� VHHWKH��� 2&6

D�I$KC��SUDHV����VJ��D�IE'� WR�ERLO��VHHWKH���%XOJ��SUDHV����VJ��²°·ß
WR�ERLO��VHHWKH��WR�IHUPHQW��PG�XJOF��� WR�ULVH��PG�EPVHI��CSFBE����6&U�

L²QKFUJ�� SUDHV�� ��VJ�� L²QN� WR� ERLO�� VHHWKH�� RYHUIORZ��� 6ORYHQ�� LJQ×UJ�
SUDHV�� ��VJ�� LJQ²N� WR� ERLO�� VHHWKH�� RYHUIORZ�� WR� ULVH� �PG� EPVHI��� WR

���
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VZHOO���&]HFK�LZQ²UJ�WR�ERLO��VHHWKH��RYHUIORZ��WR�DERXQG��LQ����6ORYDN
LZQJFUj� WR� ERLO�� VHHWKH�� RYHUIORZ�� WR� DERXQG� �LQ���� 3ROLVK� LJQJF¬� WR
ERLO�� VHHWKH���+6RUE��LJQKF¬��/6RUE��LJ�Fq���6ODY��
LW�QJUJ� �5XVV��GLDO�
²ª¦·°¹Ã¸Ä�WR�ORRN�DW�VPE��ZLWK�HQY\��ORQJLQJ���8NU��²ª¦·°¹°�WR�EH

LQ�D�KXUU\��WR�KXUU\��WR�DVSLUH��VWULYH��WR�EH�WHPSWHG�E\��FRYHW���¥ÒÊÏ�

ÙÇÏÌÐ���%5XVV��²ª¦·J½Ã�WR�DURXVH�GHVLUH��VHW�RQ���²ª¦·J½½¨�WR�FRYHW�

HQY\��� %XOJ��²ª¨·� KDVWH�� KXUU\���&]HFK�LWBQJUJ� WR� EH� LQ� D� KXUU\�� WR

KXUU\���GLDO��LWBQJU�WR�SHVWHU��ERWKHU���3ROLVK�LXBQJ¬�WR�EH�LQ�D�KXUU\�
WR� KXUU\���� ÓI�� DOVR� &]HFK� LZQSÖ� GLOLJHQW�� LQGXVWULRXV�� __� EXW� ZLWK� D

VKRUW� YRZHO�� /LWK�� LW¨QBT� P�� +DXFK�� 'XQVW��:RKOJHUXFK��� LWFQ�UJ�
SUDHV����VJ��LWFQJ½� GXIWHQ���LWQUJ�SUDHV����VJ��LWFNQ½� *HUXFK�EH�

NRPPHQ��� LWÙQUJ�� SUDHV�� ��VJ�� LWFQJ½� DQG� LWªQJ½� KDXFKHQ�� �ZLWK
DQDORJLFDO��ªÔ���6ODY��
LPQÁUÃ� VRRW�� ODPS�EODFN�� �5XVV��²··¶¹Ã��JHQ�

VJ��²··¶¹°��YHUEV�²¶·¹Ù¹Ã��²¶·¹®¹Ã��8NU��²··¶¹Ã��JHQ��VJ��²²·¹°�

%5XVV��²··¶½Ã��&]HFK�LPQFU�� JHQ�� VJ��LPQUV�� 3ROLVK�LPQF¬�� JHQ�� VJ�
LPQDJB��+6RUE��LPQ¬��/6RUE��LPQq��__�2,QG��L¾QZBUJ��(���JHU¬W�LQ�:DO�
OXQJ��]ÃUQW���SDUW��LVQJUB�� �59���/DW��DÔQJ²�� ÔySF� WR�ZLVK��GHVLUH��GH�
PDQG��� *RWK�� BG� ÂBQKBO� HUVWLFNHQ�� DXVO½SCHEN��� BG� ÂBQOBO� HUO½�
SCHEN��� 1+*� WFSXFQGFO� WR� JURZ� PXVW\� �PG�XJOF���� $OE�� LBQJUFN� ,

SDQW�� SXII���LFN��LKFN� LQFHQVH��� "�2,QG��LBQJÔ� �/H[LFRJU��� �1DPHQ

HLQHU� 3IODQ]H��� (PEOLFD� RIILFLQDOLV�� HWF���:HLKUDXFK��� "� *UN�� KÉPOJ�
KÉFOJ��(XVWDWKLXV�(SLVFRSXV��EUHDWK���KÉPOJ���PNE�MA��KÉPUJ���YUC��
PNE�MA� �+VFK���� KAPN�J� VPRNH��� "�/DWY�� TLBQTU¯U� EHDWPHQ�� GXUFK
ZDUPHQ�+DXFK�EHVFKODJHQ��YRQ�.¬OWH�DQODXIHQ����O½P�T�LBQTU¯U�EH�
VFKODJHQ�� DQODXIHQ�� YHUURVWHQ��� VHH�)UDHQN�� ,�� ���������¶ÂÓÎÇÒ� ,,�

�������������������3RN�����������:+�,������� ,,�����������)ULVN�,�

���������0D\UKRIHU�,����������������

���6ODY�� 
L�TO�UJ�� 
LZTBUJ�� 
LZT²UJ� �5XVV�� ²Ù¸µº¹Ã�� SUDHV�� ��VJ�
²Ù¸µº��8NU��²Ù¸µº¹°� WR� WXUQ� VRXU���2&6� =S�J�D�JG~KC�� =S�J�D�J$KC
ZUMO�SQAI��� %XOJ�� SUDHV�� ��VJ��²Ù¸µ¨� WR�ZHW�� WR� WXUQ� VRXU�� EHFRPH
ZHW��� 6FU��²Þ¸µº¹°�� SUDHV�� ��VJ��²Þ¸µ¦´� WR� WXUQ� VRXU�� EHFRPH�ZHW��
6ORYHQ�� L²TOJUJ�� SUDHV�� ��VJ�� LoTOFN�� &]HFK� LZTOPVUJ� WR� WXUQ� VRXU��
LZTBUJ� WR� IHUPHQW�� ULVH� �PG� EPVHI���� 6ORYDN� LZTO¾Uj� WR� WXUQ� VRXU��

LZTBUj�� 3ROLVK� LJTO�¬�� LJTB¬� WR� IHUPHQW�� EHFRPH� URWWHQ�� GHFD\��

���
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+6RUE�� LJTOZ¬�� LJTB¬�� /6RUE�� LJTOZq�� LJTBq�� �� 
L¹UÔTÔ�� 6ODY�� 
L�TMÁ
VRXU���5XVV��²Ù¸³Â±��8NU��²Ù¸³°±��5XVV��&K6ODY��D�JES��D�J@ES��%XOJ�
²Ù¸³�� I��²Ù¸³¨��6&U��²Þ¸¶�� I��²Þ¸³¨��GLDO��²Þ¸¨¶�� I��²Þ¸³¨��6ORYHQ�
L²TFÔ��I��L²TFMB��GLDO��L²T·Ô�� I��L²TMB��&]HFK�LZTFMÖ��6ORYDN�LZTMÖ��3ROLVK

LJTÔZ�� +6RUE�� LJTBÔZ��o�M�SDUW�� IURP� 6ODY�� 
L�TO�UJ� a� /DWY�� L¿T§U

���
L¹U�T�� WR� ERLO� �JOUS����� 6ODY�� 
LWBTÁ� �5XVV�� ²ª¦¸�� JHQ�� VJ�� ²ª¦¸¨

NYDVV��� 8NU�� ²ª¨¸� DFLG�� NYDVV�� IHUPHQW��� %5XVV�� ²ª¨¸� NYDVV��� 2&6

D=;JSaZàMH���IHUPHQW��EDUP��\HDVW���%XOJ��²ª¨¸��ZLWK�WKH�DUWLFOH�²ª¨¸�

Ì¹� NYDVV�� EDUP�� \HDVW�� IHUPHQW��� 6&U�� ²ªn¸� IHUPHQW�� EDUP�� \HDVW��
6ORYHQ��LWnT� IHUPHQW��EDUP��\HDVW���&]HFK�LWBT� IHUPHQW��NYDVV�� IHU�
PHQWDWLRQ���6ORYDN�LWBT�IHUPHQW��NYDVV��IHUPHQWDWLRQ���BSDI���FDURXV�

DO���3ROLVK�LXBT�DFLG��NYDVV��IHUPHQW���+6RUE��LXBT�ZHGGLQJ���/6RUE�

LXBT� IHUPHQW�� ZHGGLQJ� IHDVW��� �� 
LA¡U�TÔ� a� /DW�� D¡TFVT� FKHHVH�

 

���

ÔFP�IRUPDWLRQ�IURP�
D¡TP��*¬UVWRII����
LA¡U�TPÔ��$OE��LPT�VRXU�VKHHS
PLON�� ���
LW¡U@PÔ�RU�ERUURZHG�IURP�6&U��DQG�%XOJ��� __�2,QG��LW§UIBUJ
VLHGHW��NRFKW���LW¡UI§ZBUJ�PDFKW�VLHGHQ���2,QG��LW¡UI§Ô�P��'HNRNW��

L¿UIZBUJ�VWLQNW���L²UIBZBUJ�O¬¦W�YHUZHVHQ���*RWK��ÂB×KBO�VFK¬XPHQ��
ÂB×²� IRDP�� VSXPH��� VHH�¶ÂÓÎÇÒ� ,,�� ����� ���������3RN�� ��������

0D\UKRIHU�,������������:+�,�����������)HLVW�����

���6ODY�� 
L�EO�UJ�� LWHUDWLYH� 
L�EBUJ�� 5XVV�� ²Ùµº¹Ã�� SUDHV�� ��VJ�
²Ùµº�� 8NU�� ²Ùµº¹°� WR� WKURZ�� KXUO��� %XOJ�� SUDHV�� ��VJ�� ²Ùµ¨� ,� WHDU�

UHQG��� 6&U�� ²Þ¬µº¹°�� SUDHV�� ��VJ�� ²Þ¬µ¦´� WR� UXQ� DZD\�� PDNH� RII��
6ORYHQ��QSF�L²OJUJ�� SUDHV�� ��VJ��QSF�LoOFN� WR� LQWHUUXSW�� VWRS��� TL²OJUJ�
SUDHV����VJ��TLoOFN�QPWFTJUJ���VL²OJUJ�WR�FDQFHO��VWRS���&]HFK�LZEOPVUJ
WR� WKURZ�� KXUO��� 6ORYDN�LZEO¾Uj� WR� WKURZ�� KXUO�� VWULNH�� KLW���23ROLVK

DQG�PRGHUQ� GLDO��LJO�¬� WR� WKURZ�� KXUO���+6RUE��LJOZ¬� WR� SRXU� RXW�

VKDNH�RXW���/6RUE��LJOVq�WR�SRXU�RXW��VKDNH�RXW���5XVV��²°¬¦¹Ã��8NU�

²Ù¬¨¹°�WR�WKURZ��KXUO���2&6�CJD�?;KCaWR�WKURZ�RXW���6&U��²Þ¬¨¹°�
SUDHV����VJ��²Þ¬¡´� WR� WHDU�� WR� LQWHUUXSW�� WR�FOHDQ�GXQJ�RXW���6ORYHQ�
L²EBUJ�� SUDHV�� ��VJ�� LoEBN� WR� UDNH�� VKRYHO� XS� �TOPX�� FUD����� &]HFK
LZEBUJ� WR�FOHDQ�D�FDWWOH�VKHG���6ORYDN�LZEBUj� WR�WKURZ���3ROLVK�LJEB¬
����������������������������������������������������

 

���%RUURZHG�LQWR�:*HUP��
L¡TK²��2(��D¦TF��DFTF��DjTF��26�L¡TJ��2+*�L¡TJ��DI¡TJ�
DQG�,UO��D¡JTF�

���
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WR�WKURZ�RXW��DZD\���+6RUE��LJEB¬�WR�SRXU��LQ��LQWR����/6RUE��LJEBq�WR

SRXU�� VSLOO���a� /DWY��L¿E³U��L¿EJO§U� WR�GULYH� �RQ���XUJH� �RQ��� __�2,QG�

D�EBUJ�� D²E§ZBUJ� �DQ�WUHLEW��� "�*UN�� KUD�AJ� �� TÎ� aNQH� TªN� �D�NTWN
=DKQNHLP���+VFK����"�$OE��IFUI�ZHUIH��ZRUIOH���LQVWHDG�RI�
IFEI�IURP


TLPVEF@²�"���21�TLK²UB��2(�TD¦PUBO� VFKOHXGHUQ��VWR§HQ��VFKLH§HQ��
2+*�TDJP[BO�VFKLH§HQ��ZHUIHQ��VFKQHOOHQG�EHZHJHQ���2+*�TDP[�*H�
VFKR§��6FK½§OLQJ���TDV[�6FKX§��:XUI��6FKQHOOLJNHLW���21�TLBVU�Q��=LS�
IHO��(FNH��6FKR§��9RUVSUXQJ���2+*�TD²[�=LSIHO��.OHLGHUVFKR§��5RFN�
VFKR§��� 0/*� TDIPUU� �YRUJHVFKREHQHU�� 5LHJHO�� 9HUVFKOX§��� ZKHQFH

TDIVUUFO� DEG¬PPHQ�� KLQGHUQ�� VFKÃW]HQ��� 0+*�� 1+*� TDIÁU[FO�
ZLWKRXW� T���0+*�IPTTFO��IPU[FO� VFKQHOO� ODXIHQ���1+*�GLDO��IVU[FO

DQWUHLEHQ��KHW]HQ��VWR§HQ���ZLWK�6FKZHEHDEODXW��21�IW§UB� VWRVVHQ�
VWHFKHQ��� 2(� GPSIX¡UBO�� 2+*� GBSIX¡[BO� YHUVWRVVHQ�� YHUIOXFKHQ��

VHH�)UDHQN��,,�����������¶ÂÓÎÇÒ�,,�������0D\UKRIHU�,�����������GH

9ULHV����������3RN�����������
�T�LFVEÔ�ZHUIHQ����IRU�/LWK��TLVES½T�

TLBVES½T��/DWY��TLBVEST��TLVESB�ZKHUH�:LQWHUtV� ODZ�GLG�QRW�RSHUDWH

VHH�EHORZ��S�������1R����

���6ODY��
L�MB�I���
LZMÁ�P���5XVV��²°³¦�UXSWXUH��WXPRXU��WXPRXU�RQ
WKH� WUHH��� 8NU�� ²Ù³¨� UXSWXUH��� 5XVV�� &K6ODY�� DTE;�� %XOJ�� ²Ù³¨�� 6&U�
²Þ³¨��6ORYHQ��L²MB��&]HFK�LÖMB��6ORYDN�LZMB��3ROLVK�LJÔB� __�5XVV��GLDO�
²°³� WXPRXU�� DEVFHVV���&]HFK�LÖM�P�� UXSWXUH���a� /LWK��L�MB� WXPRXU�
OXPS���L�MBT� XPELOLFDO�KHUQLD���*UN��,RQ��K�LH��$WW��KÉLH��SURE���®��
WXPRXU��UXSWXUH��KHUQLD��KXPS�����
K¨VEL¨�RU�
K«VEL¨�"���21�IBVMM
P���2(�I¦BMB�P���2+*�I¸MB�I��IUDFWXUH��UXSWXUH�����*HUP��
IBVMB�O�Ô�

IBVM²�O�Ô���VHH�¶ÂÓÎÇÒ�,,�������)UDHQN��,�������3RN�����������)ULVN
,�����������GH�9ULHV�����

���6ODY�� 
L�UÃ� I��� 
L�UB� I�� �5XVV�� GLDO�� ²°¹Ã� I�� EUDLG�� SODLW� RI� KD\�
JUDVV��HWF����3VNRY��� KHDGJHDU��HPEURLGHUHG�LQ�JROG���3ROLVK�GLDO��LJ¬
I�� SRG�� IOLJKW�� IORFN��� +6RUE�� LJ¬� I�� EXQFK� �RI� JUDSHV���� 5XVV�� ²Ù¹¨
VWDON�ZLWK�OHDYHV��ZLVS�RI�KD\��EXQFK�RI�IORZHUV���8NU��²Ù¹¨�FOXVWHU�

EXQFK���%5XVV��²²¹²¨��%XOJ��²Ù¹²¨� WXIW��FOXVWHU��EXQFK���²Ù¹Ä� ,� WLH

LQWR� D� EXQGOH�� GHFRUDWH�� ZLQG� URXQG��� 6&U�� ²Þ¹¨� FOXVWHU�� EXQFK��
LÈUJUJ�� LÈUN�� 6ORYHQ�� L²UB� SODLW� �PG� IBJS��� EUDLG�� SODLW� RI� KD\�� VLQHZ�
ERXJK�� EUDQFK�� EXQFK� �RI� IORZHUV��� EXQGOH�� OLQH� �PG� GMZJOH� CJSET���

���
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L²UJUJ��LoUJN�WR�WLH�D�EXQFK��GHFRUDWH���a�/LWK��L�UJT�+DDU]RWWH���WKH�ROG
HW\PRORJ\� LV� UHMHFWHG�� �� 
L¹Q�U¡�� 21� TL¾GS� FOXVWHU�� EXQFK��� 2+*
TDPVC�ERWWOH�RI�KD\���VHH�¶ÂÓÎÇÒ�,,������

6ODY�� 
L�TUÃ� �5XVV��²°¸¹Ã�� JHQ�� VJ��²Ù¸¹°� EUXVK�� WDVVHO�� FOXVWHU�
EXQFK��KDQG���8NU��²°¸¹Ã��6&U��²Þ¸¹�P��EUXVK���6ORYDN�LZTUj��LZTULB
EUXVK���3ROLVK�LJq¬��LJTULB� FOXVWHU��EXQFK���/6RUE��LJTULB� KDQGIXO�RI
�ZKHDW��HWF���HDUV��WDLO��EUXVK��a�
L¹U�UJÔ�IURP�6ODY��
L�UÃ�I���
L�UB�I��
���6ODY�� 
LÀLB� �5XVV�� ²Ö²¨� ILVW��� %5XVV�� ²Ö²¨� ILVW��� 25XVV��� 5XVV�

&K6ODY��D�DHGHJSa KDZN�QRVHG���%XOJ��²Ö²¨� KRRN���6&U��²ß²¨� KRRN���a
/DWY�� LBÕLB� 6FKRSI��� IRUHORFN�� LQ� WKH� H[SUHVVLRQ�� BJ[� LBVLBT� °FNU

EHLP�6FKRSI�QHKPHQ���6ODY��
L�LB��5XVV��GLDO��²Ü²¨�D�NLQG�RI�IHPDOH
KHDG�GUHVV�� LJ®LB��� 25XVV��� 5XVV�� &K6ODY�� DTD;�� DCD;a KHDG� KDLU�

EDQGDJH�� IHVWLYH� KHDG�GUHVV� RI� PDUULHG� ZRPHQ��� 2&6� D�D;a K�MH�
FRPD��� WXIW� RI� KDLU��� DTDSaP�� FRPD��� %XOJ�� �*HURY�� ²Ü²¨� SODLW� �PG
IBJS����6&U��²Þ²¨�SODLW��PG�IBJS���ORFN��HDU��SDQLFOH��FURZQ�RI�WKH�KHDG�
KHDG��� 6ORYHQ�� L²LB� D� WXIW� RI� KDLU�� SLS� �PG� CJSE���� &]HFK� LZLB� FDS�

®FQFD�� URXQG�SODLW�RI� WKH�®FQFD ����ZLWK�6FKZHEHDEODXW��6ODY��
LW�LB
�0DFHG�� ²ª¨²¨� I�� GRRU� KDQGOH��� 6&U�� ²ª½²¨� I�� GRRU� KDQGOH�� KRRN�
FDWFK���6ORYHQ��LW§LB� I�� KRRN��GRRU�KDQGOH�� VWDSOH��� 6ORYDN�LWBLB� I�
FURRNHG� VWLFN�� FUXWFKHG� VWLFN��� GLDO�� KRRN� RQ� WKH� VKDGRRI��� KRRN�

ERDW�KRRN�� KDQGOH�� VWDII��� NQHH�MRLQW� RI� WKH� KRUVH� KLQG� OHJ���+6RUE�

LXBLB�I��KRRN��ERDW�KRRN��\RNH��GRRU�KDQGOH���a�/LWK��L¾PLB�FXGJHO��

L¾PLBT� FOXE���/DWY��L½PLT� FXGJHO��VWLFN�� WUHH�� __�6ODY��
LV®FSB� �5XVV�
GLDO���.XUVN��²Ö¾à°�SO�� FXUOV���8NU��²Ö¾à°�SO�� FXUOV���&]HFK�LV®FSB
ORFN��� 6ORYDN� LV®FSB�� a� /LWK�� LBÕLBSBT� ��E�� KLOO�� PRXQG�� WRS� RI� D
PRXQWDLQ���6ODY��
LÁLÁ�P���
LÁLB�I���6HUE��&K6ODY��DUDUaK�MH���6ORYHQ�

LÜLB�IOXII\�KHDG�KDLU���LÜ®LB�SODLW��PG�IBJS����&]HFK�LÎUJDF��LÎU²DF�WXIW
RI�KDLU���2&]HFK�L®JDF� WXIW�RI�KDLU��SODLW���23ROLVK�LT[D[ZDB��a� /LWK�
L½LJT� KRRN�� KDPPHU�� VWLFN��� /DWY�� LVLVST� SLS��� /LWK�� L½LUJ�� SUDHV�

��VJ��LVµLB�� SUDHW�� ��VJ��L½LP� VLFK�EÃFNHQ��� /DWY��LVLU�� SUDHV�� ��VJ�
LVLTUV�� SUDHW�� ��VJ�� LVLV� NUXPP� ZHUGHQ�� __� 2,QG�� LVD§UJ�� LVµDBU¦
VLFK�]XVDPPHQ]LHKHQ��VLFK�NUÃMMEN���LVDJU§Ô�EHPHVVHQ��XPVFKULH�
EHQ�� EHJUHQ]W��� VHH�¶ÂÓÎÇÒ� ,,�� ��������� ����� )UDHQN�� ,�� ��������

�����3RN�������0D\UKRIHU�,����������������

���
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���7KH� IROORZLQJ�ZRUG� SUREDEO\� DOVR� EHORQJ� WR� WKH� VDPH� JURXS�

/LWK��UW®SUJ��SUDHV����VJ��UWFSJ½��SUDHW����VJ��UW�SJBV� WR�FHL]H��WDNH��� WR
HQFORVH�� IHQFH�� WR� EDQGDJH�� WLH� XS�� WR� DWWDFK�� LQVHUW��� /DWY�� UWFTU�
SUDHV�� ��VJ�� UWF�V�� SUDHW�� ��VJ�� UW¯SV� JUHLIHQ�� IDVVHQ�� KDOWHQ�� IDQJHQ�

KLQUHLFKHQ�� JHQÃJHQ��� /LWK�� UW±SUBT� ���� ILUP�� VWURQJ�� VROLG�� KDUG�

KHDOWK\���/DWY��UWJTUT�VWDUN��IHVW��SUDOO��GUDOO���/LWK��UW§SUBT�DEJH]¬XQWHU
6WDOO��6WDOOXQJ��(LQ]¬XQXQJ��9HUVFKODJ��+ÃUGH��� FDWWOH�EDUQ���UW§STUJT
EDQGDJH�� EDQG�� __� *UN��SEIR®�� ,RQ��SEIR��� 'RU��SHRÉ� I�� FRUG�� URSH�
WUDFH��FRUG�PS� OLQH�ZLWK�D�QRRVH�� ODVVR����
UAFS�@¡��SOR�J� I�� FLQHUDU\
XUQ�� �� 
UAPSPT� DQG� SHUKDSV� SWR�J� P�� KHDS� �FTQ�� RI� FRUQ��� KHDS�
TXDQWLW\�� DQG�S¨R«KOJ� P�� EDVNHW� PS� ER[���SARGÉNH� I�� SODLW�� EUDLG�
EDVNHW��� 6HH� 3RN�� ������ )ULVN� ,,�� ����� ����� ��������� ����� )UDHQN�

����������������������

/21*�',3+7+21*6

2QH�RI�WKH�SHFXOLDULWLHV�RI�,(�ORQJ�GLSKWKRQJV�LV�WKH�IDFW�WKDW�WKH\

DUH�GLUHFWO\�UHIOHFWHG�RQO\�LQ�%DOWR�6ODYLF��7KHLU�UHJXODU�%DOWLF�UHIOH[

LV� DFXWH�� LQ� 6ODYLF� WKLV� DFXWH� LV� UHWDLQHG� LQ� WKH� LPPRELOH� DFFHQWXDO

W\SH��,Q�%DOWLF�ORQJ�GLSKWKRQJV�DOVR�GLIIHU�IURP�VKRUW�RQHV�SUREDEO\

E\�WKHLU�VHJPHQWDO�UHIOH[DWLRQ��VHH�6WDQJ�9*%6���������$Q�LPSRUW�

DQW�IHDWXUH�RI�WKH�ORQJ�GLSKWKRQJV�LV�WKH�IDFW�WKDW�WKH\�DUH�VXEMHFW�WR

+LUW�,OOL°�6YLW\°tV� ODZ� OLNH� ,(� ORQJ� PRQRSKWKRQJV� �WKLV� LV� WKHLU
GLIIHUHQFH�IURP�%H]]HQEHUJHUtV�FOXVWHUV�

 

���� ,Q�DOO� WKH�UHVW�RI� ,(� ODQ�

JXDJHV��SUREDEO\�H[FHSW�$OEDQLDQ�� WKH�UHIOH[HV�RI� ORQJ�GLSKWKRQJV

FRLQFLGHG�ZLWK� WKRVH�RI� VKRUW�GLSKWKRQJV��7KLV� DOVR�KROGV�JRRG� IRU

,QGR�,UDQLDQ�� WR� DOO� DSSHDUDQFH�� WKH� ORQJ� JUDGH� RI� GLSKWKRQJV� DQG

GLSKWKRQJDO�FRPELQDWLRQV�KDV�QR�GLUHFW�UHODWLRQ�WR�ORQJ�GLSKWKRQJV�

+RZHYHU�� LW� LV�SRVVLEOH� WR�GLVFRYHU� VRPH� WUDFHV�RI� ORQJ�GLSKWKRQJV

RXWVLGH�%DOWR�6ODYLF��$V� WKH�,(�GLSKWKRQJ�UHSUHVHQWV�D�FRPELQDWLRQ
����������������������������������������������������

 

���$OO�WKH�FDVHV�RI�WKH�DSSHDUDQFH�RI�WKH�DFXWH�LQWRQDWLRQ�RI�QRQ�ILQDO�V\OODEOHV�LQ

WKH�PRELOH�DFFHQWXDO� W\SH� LQ�3URWR�6ODYLF�DUH� LQ� WKH�V\OODEOHV� WKDW� UHFHLYHG� WKHLU�DF

FHQW�DV�WKH�UHVXOW�RI�WKH�UHWUDFWLRQ�RI�WKH�VWUHVV�DFFRUGLQJ�WR�+LUW�,OOL°�6YLW\°tV�ODZ�

���
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RI� D� YRZHO� ZLWK� D� UHVRQDQW� LQ� D� WDXWRV\OODELF� SRVLWLRQ�� LW� LV� HDVLO\

IRXQG�ZKHQ�LWV�UHVRQDQW�HOHPHQW�EHFRPHV�WKH�FRQVRQDQWDO�HOHPHQW

RI� WKH�QH[W�V\OODEOH�� LQ� WKLV�FDVH�ZH�REVHUYH�DOWHUQDWLRQ�RI� WKH�NLQG

$PJ�$�a�$²�@?�� ,Q�D�QXPEHU�RI� FDVHV� WKH� DQDO\VHV� VWDUWLQJ� IURP� WKH
DOWHUQDWLRQV�RI�WKLV�NLQG�LV�GLIILFXOW�DV�WKH�YRFDOLF�HOHPHQW�FRLQFLGHG

ZLWK�WKH�PRUSKRORJLFDO�IRUPDQW�RI�D�FHUWDLQ�JUDPPLWLFDO�FDWHJRU\��LQ

WKLV�FDVH�DQRWKHU�SHFXOLDULW\�RI�ORQJ�GLSKWKRQJV�EHFRPHV�XVHIXO��,Q

WKH�]HUR�JUDGH�WKH�ORQJ�UHVRQDQW�IXQFWLRQHG�DV�D�WDXWRV\OODELF�FRP�

ELQDWLRQ�RI�WKH�W\SH��·JÔ��ZKLFK�\LHOGV�,(�ORQJ�V\OODELF�UHVRQDQW���Ô�LQ

WKLV�FDVH���,Q�PDQ\�VWHPV�LQ�WKH�DYDLODEOH�PDWHULDO�WKHUH�DUH�DFWXDOO\

URRW� GXEOHWV� RI� WKH� NLQG� 
Q²Ô� a� 
QÔ� WR� GULQN��� 
U¡Ô� a� 
UÔ� WR� PHOW�

EHFRPH�ZHW��� WKH�SUHVHQFH�RI�ZKLFK�JLYHV�XV�WKH�JURXQGV�WR�UHFRQ�

VWUXFW� URRWV� ZLWK� ORQJ� GLSKWKRQJV� 
Q²JÔ� WR� GULQN��� 
U¡JÔ� WR� PHOW�

EHFRPH�ZHW��HWF��,Q�WDXWRV\OODELF�SRVLWLRQ�ORQJ�GLSKWKRQJV�DUH�VKRUW�

HQHG� RU� ORVH� WKHLU� YRFDOLF� HOHPHQW�� 3UREDEO\� VXFK� D� ORVV� KDSSHQV

PRUH� RIWHQ� ZKHQ� LW� FRUUHVRQGV� WR� WKH� SODFH� RI� DUWLFXODWLRQ� RI� WKH

YRZHO���JÔ�LV�XVXDOO\�ORVW�DIWHU�¦���VÔ�o�DIWHU�²��

3HUKDSV� SXUHO\�PRUSKRQRORJLFDO� UHDVRQV� OHDG� WR� D� FRQVLGHUDEOH

IUHTXHQF\�RI�VKRUW�UHIOH[HV�RI� WKH�]HUR�JUDGH�RI� ORQJ�GLSKWKRQJV� LQ

WKH�FRPSDUDWLYH�PDWHULDO� �LQ�DQ\�FDVH� LW� LV�VWLOO� LPSRVVLEOH� WR� ILUPO\

HVWDEOLVK�WKH�SKRQHWLF�SRVLWLRQV�RI�VKRUW�UHIOH[DWLRQ��

���6ODY��
E�WFSÃ��D��S��B��EURWKHU�LQ�ODZ��KXVEDQGtV�EURWKHU����/LWK�
E²FWFSJT�����EURWKHU�LQ�ODZ��KXVEDQGtV�EURWKHU����/DWY��EJ£WFSJT�EURWK�
HU�LQ�ODZ� �KXVEDQGtV� EURWKHU��� ��
E�JA¦� �� 
E¡JA�S� ZLWK� VWUHVV� VKLIW
DFFRUGLQJ� WR�+LUW�,OOL°�6YLW\°tT� ODZ� DQG� UHVWRUDWLRQ� RI� �S�� DIWHU� WKH
REO�� FDVHV� __�2,QG��EFW�� GHV�0DQQHV�%UXGHU� �JOTCFT�� HLQ� MÃNGERER	�
���
E¡JA����
E¡JA�S���*UN��D¨�R� EURWKHU�LQ�ODZ��KXVEDQGtV�EURWKHU��
��
D¨IV�R��/DW��M¦WJS�EURWKHU�LQ�ODZ��KXVEDQGtV�EURWKHU����VHH�ªÍÍÊÙ�
³ÄÊÔÝÙ�ª¢�����������¶ÂÓÎÇÒ�,�������¿³³Á��������)UDHQN��,������3RN�

�����:+�,�����������7UDXWPDQQ�%6:����

���/LWK�� HJFE¸UJ�� SUDHV�� ��VJ�� H²FEV� DQG� H²FTUV� WR� VLQJ�� �� /DWY�
E[J¯E§U� VLQJHQ��� /LWK��QSBHÖTUJ�� SUDHV�� ��VJ��QSBHÖTUV� ]X� VLQJHQ� EH�

JLQQHQ���H§JEB�����6LQJZHLVH��0HORGLH���/LWK��HJFTNÙ��DFF��VJ��H²FTN¥

���
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I�� ���� IHLHUOLFKHV�� JHLVWOLFKHV� /LHG��� /DWY�� E[J¯TNF�� E[J¯TNB� I�� GDV

/LHG��GDV�JHLVWOLFKH�/LHG���/LWK��HBJE¤T�URRVWHU��FRFN�������
��"����/DWY�
HB³MJT� GHU� +DKQ�� �0ÃKO��(QG]�� ,�� ��������� __� 2,QG�� H�ZBUJ�� H�UJ
VLQJW���HU§Ô�JHVXQJHQ���H¡U¾Ô��HUJÔ�*HVDQJ���25XVV��>;|KCa WR�FDZ��

5XVV��GLDO�� «¦Ä¹Ã� WR�\DZQ��� WR�RSHQ� WKH�PRXWK��� WR� VSHDN��� WR�FU\�

PDNH�QRLVH���WR�VFROG��DEXVH���WR�FKDVH�DQ�DQLPDO�ZLWK�FULHV���&]HFK

GLDO��I§KJU� WR�SHHS��VTXHDN�SLWLIXOO\� �PG�CJSET����5XVV��GLDO��«¦°¹Ã� WR
FU\��PDNH�QRLVH��� WR� VKRXW� WR�RQH�DQRWKHU��KDOORR� WR�RQH�RWKHU��� WR

ZHHS���)UDHQN��,�������7UDXWPDQQ�%6:�����¿³³Á������������0D\UKR�

IHU�,�������3RN������

���/LWK�� HPNVS¤T� ��D�� SDODWH��� /DWY�� H¨NVST� .HKONRSI�� /XIWU½KUH�
�SUREDEO\�ZLWK�DQ�HDUO\�ORVV�RI�WKH�YRFDOLF�HOHPHQW�RI�WKH�ORQJ�GLSK�

WKRQJ��VHH�WKH�FRUUHVSRQGHQFHV�� __�2+*�HPVNP� *DXPHQ����
HI{V�
NFO��� 2+*� HJVNP� *DXPHQ�� �� 
HIyV�NFO��� 21� H¸NS� P�� =DKQ�
IOHLVFK��*DXPHQ��.LHIHU���2(�H¸NB��2+*�HVPNP� *DXPHQ����
HI²�

NFOÔ���
HI²V�NFOÔ��ZLWK�WKH�ORVV�RI�WKH�YRFDOLF�HOHPHQW�RI�WKH�ORQJ

GLSKWKRQJ��� $OE�� HPN�O� $EJUXQG�� 7LHIH�� 6FKOXQG�� .HKOH��� *UN�

CA�NOJ�JDIIHQG��J¬KQHQG���CÉOJ��JHQ��VJ��CÉEOJ�Q��6FKOXQG��.OXIW���

CAVOJ�� VHH�)UDHQN�������GH�9ULHV������)ULVN� ,,������������������
������VXE�Y��CÉSKW���3RN������
���/LWK��GLDO��H½MUB�EHG��FRXFK��ODLU���/DWY��HV UB� %HWW���/LWK��H½MUBT

���� SODQN�EHG�� EHUWK��� GLDO�� DQLPDO� UHVWLQJ�SODFH�� �� 
H�A�²M�U?Ô� RU

H�A�#�U?Ô�__�*HUP��
L¾M×B[����,(�
H�A�8�UPÔ���26ZHG��LPMEFS��6ZHG��LVMM
P��\RXQJV�RI�WKH�VDPH�OLWWHU���/DWY��HV¹MJT�/DJHUVW¬WWH��6FKODIVW¬WWH��

HV¹®B� 1HVW�� /DJHU�� �WKHUH� LV� JHQHUDOL]DWLRQ� RI� WKH�PHWDWRQ\� RI� �@P�
VWHPV� LQ�/LWK��HV¹MJT��� EHG�� ODLU�

 

�����*UN��GWLE�J�P�� 6FKOXSIZLQNHO�
+½KOH��/DJHU�GHV�:LOGHV�����
H²MF@�¸T���
HA²MÔ�

 

��SUREDEO\� WKH�%DOWLF
����������������������������������������������������

 

���,Q� WKH� VHFRQGDU\� OLWHUDWXUH� WKHUH� H[LVWV� /LWK��HWBMJT�� XVXDOO\�ZLWK� UHIHUHQFH� WR

6LUY\GtV� GLFWLRQDU\� �VHH� )UDHQN�� ,�� ����� 3RN�� ����� 7UDXWPDQQ� %6:� ����� EXW� LQ� WKH

SKRWRW\SH�HGLWLRQ�RI�6LUY\GtV�GLFWLRQDU\�LQ�WKH�FRUUHVSRQGLQJ�SODFH��6LUY\G����>���@�

VWDQGV� UHJXODU�HVPMJT��%XJD� UHIHUV� WR�'3�ZKLOH�FLWLQJ� WKLV� IRUP� �%¹JD�55� ,,�� ������ ,Q

'DXNÍDtV� WH[W� ORF�� SO��EXBM¾Q¥¾ LV� UHDOO\� DWWHVWHG� �'3� ������� EXW� LW� FDQ� EH� LQWHUSUHWHG

ERWK�DV�HWBMJT��DQG�DV�.XG]LQRZVN\tV�HWBMBT�Óº�NR���$OWKRXJK�WKH�H[LVWHQFH�LQ�/LWKXD�

QLDQ�RI�VRPH�VWHP�RI�D�VLPLODU�NLQG�ZLWK�D�HWBM�YDULDQW�RI�WKLV�URRW�VHHPV�ZDUUDQWHG��LW

���



%DOWR�6ODYLF�$FFHQWRORJ\�DQG�:LQWHUtV�/DZ

VWHP�LV�LGHQWLFDO�WR�WKH�*UHHN�RQH��DQG�LWV�SULPDU\�D��S����LV�WKH�UHVXOW

RI�WKH�VWUHVV�UHWUDFWLRQ�DFFRUGLQJ�WR�+LUW�,OOL°�6YLW\°tV�ODZ��WKHUH�LV�D

]HUR�JUDGH�LQ�/LWK��HWBM¥��HWBM½�DGY��ZLWKRXW�JHWWLQJ�XS��VLGH�E\�VLGH�

LQ�D�URZ��IODWZLVH���-XÍN��,���������
HA·M?Ô��WKLV�VDPH�JUDGH�LV�FRQWDLQ�
HG�LQ�*UN��G³«LON�Q��KROORZ��RI�EUHDVW��RU�EDFN�SLHFH�RI�WKH�FXLUDVV�
RI� D� YHVVHO�� RI� D� URFN�� HWF���� KROORZ� JURXQG�� YDOHV�� GHOOV�� �� 
HV·MPÔ�

ZKLFK�LV�RIWHQ�FRPSDUHG�ZLWK�*UN��GWLE�J��DQG�LQ�$UP��LBMBÔ�+½KOH�
6FKOXSIZLQNHO�RGHU�/DJHU�ZLOGHU�7LHUH���� 
H�A�·M��� WKH�SULPDU\�GLV�
WULEXWLRQ�RI�WKH�YDULDQWV�
ÉxMÔ�!��BMÔ�DQG�
É·!Ô�!�
É#Ô�!��VMÔ�LV�REVFXUHG
E\� WKH� ODWHU� PRUSKRQRORJLFDO� SURFHVVHV�� SUREDEO\� LW� ZDV� JUHDWO\

KHOSHG� E\� WKH� SUHVHQFH� RI� WKH� SUHFHGLQJ� �VÔ� LQ� WKLV� URRW�� FI�� /LWK�

HV Î®JBT�HV T®JBT� �� O\LQJ�� KRULVRQWDO�� DQG� HWB Î®GBT� UHFXPEHQW�

O\LQJ� ZLWKRXW� JHWWLQJ� XS�� -XÍN�� ,�� ���

 

���� VHH� ªÍÍÊÙ�³ÄÊÔÝÙ� ª¢�

�������)UDHQN��,�����������)ULVN�,����������������3RN�������7UDXW�

PDQQ�%6:��������)DON�7RUS�,�����������%¹JD�55�,�����������,,�

����������%¹JD�$LVW��VW������

���/LWK��HBMW¥��DFF��VJ��H§MW�¾���� KHDG���/DWY��HBUWB� GHU�.RSI��GDV
+DXSW� �N½USHUOLFK����6ODY��
HPMW��� DFF�� VJ��
HØMW�� KHDG��� D��S��D��ZLWK
WKH� ORVV�RI� WKH� UHIOH[�RI�%DOWR�6ODYLF� DFXWH� LQ� WKH�PRELOH� DFFHQWXDO

SDUDGLJP� __�$UP��HMVY� KHDG����
HVMVY���
H²MV�LI� �LI�ZH�DFFHSW� WKH

LGHQWLW\�RI�WKH�URRW�LQ�$UPHQLDQ�DQG�%DOWR�6ODYLF��WKH�%DOWR�6ODYLF�UH�

FRQVWUXFWLRQ�VKRXOG�EH�
H²MW¡��EXW� WKH�DEVHQFH�RI� WKH�VWUHVV� UHWUDF�

WLRQ�DFFRUGLQJ�WR�+LUW�,OOL°�6YLW\°tV�ODZ�FRQWUDGLFWV�LW��SUREDEO\�UH�
FRQVWUXFWLRQ�
HI²M·A¡�ZLOO�UHPRYH�WKLV�GLIILFXOW\���VHH�¶ÂÓÎÇÒ�,������
¿³³Á�������������%HUQHNHU�,�����������)UDHQN��,�����������7UDXW�

PDQQ�%6:�����FI��3RN����������
����������������������������������������������������
VKRXOG� EH� VHSDUDWHG� IURP�HVPMJT� DQG� YLHZHG� WRJHWKHU�ZLWK� WKH� IRUPV� UHIOHFWLQJ� WKH

JUDGH�
HA·M���VHH�EHORZ�

 

���3UREDEO\�WKLV�DQDO\VLV�E\�LWVHOI�GRHV�QRW�KLQGHU�WKH�FRPSDULVRQ�RI� WKLV� URRW� WR

*UN��BÉLLEIN�WR�WKURZ���FI��)UDHQN��,�����y�����RQ�WKH�EDVLV�RI�WKH�VHPDQWLF�SDUDOOHO

/DW�� JBDxSF� WR� OLH�� a� JBDySF� WR� WKURZ��� EXW� LW� ZLOO� UHTXLUH� IRU� *UN�� BÉLLEIN�GLIIHUHQW
UHFRQVWUXFWLRQ�RI� WKH� ,(� URRW��
HAxM�� �*UN��B�� DQG�D���� ,(�
HA�� LQ� WKH� FRUUHVSRQGLQJ
SRVLWLRQV���DV�ZHOO�DV�UHLQWHUSUHWDWLRQ�RI�D�QXPEHU�RI�UHIOH[HV�DQG�H[SODQDWLRQ�RI�WKH

IRUPV�UHIOHFWLQJ�,(��·��RI�WKH�HQG�RI�WKH�URRW�

���
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���/LWK�� HSJ§VUJ�� SUDHV�� �� HSJ§VOB� WR� IHOO�� GHVWUR\��� HSJ�UJ�� SUDHV�
��VJ��HSJ¶W½��VSHOOLQJ�SUDHV����HSJ�WB���SUDHW����VJ��HSJVWBÕ� WR�IDOO��WR
UXLQ��WR�IDLO���/LWK��HS�WB��HS�WFMJT�XQVDXEHUHU�0HQVFK���KHUH�SUREDEO\
DOVR�EHORQJV�/LWK��HSJ§VTUJ��SUDHV����VJ��HSJ§VEÐJV� GRQQHUQ���HSJ§VUJ�

SUDHV����VJ��HSJ§VKV��SUDHW����VJ��HSJ¸WJBV�QLHGHUEUHFKHQ��USBOT���JOUS���

GRQQHUQ��a�/DWY��HSB¿TU��SUDHV����VJ��HSBVÐV��SUDHW����VJ��HSBVEV�SRO�

WHUQ�� GRQQHUQ��� H�B¿U�� �WU��� VWÃU]HQ�� VFKOHXGHUQ�� ]HUWUÃPPHUQ�� ]HU�
VW½UHQ���H�¿U��LQWU��� HLQVWÃU]HQ��]XVDPPHQIDOOHQ��� __�*UN��+RP��CRÉW�
RQO\� DRU�� ÑCRAON� WR� IDOO� XSRQ�� DWWDFN�� DVVDLO��� ÑCRAE� ÃEHUILHO�� EH�
GU¬QJWH���ZACRH�J� KHIWLJ� DQGU¬QJHQG�� XQJHVWÃP�� ����CR¨V��J��� /DW�
JOHSV²�� JOHSVFSF� WR� UXVK� LQ�WR��� LQWUXGH� �LQWR��� WR� IDOO� RQ�� DWWDFN��

DPOHSV²�� DPOHSVFSF� WR�PHÇW�� HQFRXQWHU�� WR� FRUUHVSRQG�� WR� ILW�� VXLW��

VHH� )UDHQN�� ,�� ����� ����� )ULVN� ,,�� ������ :+� ,�� ��������� 3RN�� ���

�
HIS¦VÔ�a�
HIS·VÔ�a�
HIS¹Ô��

���/LWK��L§JNBT�����YLOODJH���L§JNB��%DXHUQ�GRUI��/DQG�LP�*HJHQ�

VDW]�]XU�6WDGW�� __�*UN��K¨MH� XQZDOOHG�YLOODJH��TXDUWHU��ZDUG���KªMOJ
UHYHO��FDURXVDO��PHUU\�PDNLQJ���*RWK��IBJNT�'RUI��)OHFNHQ���2(�I§N

+DXV�� 'RUI�� +HLP��� WKH� UHODWLRQ� RI� /LWK�� LJ£NBT� ���� \DUG�� a� /DWY�
D±FNT�YLOODJH��WR�WKHVH�VWHPV�LV�QRW�FOHDU��VHH�)UDHQN��,�������)ULVN�,,�

��������)HLVW����������3RN������

���/LWK�� L§JOB� ���� SULFH��� L§JOª� ���� SULFH��� �ËHPDLWLF�� L§Oª�� /LWK�

L§JOJOHBT�NRVWEDU��QÃW]OLFK���L§JOJOUJ�VFK¬W]HQ���GLDO��LBJO¥��JHQ��VJ�

LBJO¹T��DFF��VJ��LBÐO�¾���� SULFH���/DWY��D±FOT� (KUH��:ÃUGH��$FKWXQJ�

�0ÃKO��(QG]��,������������DJFOB�I��$FKWXQJ���(QG]��+DXV��,�������

/LWK��LBJO¥� ���� LV� SUREDEO\� VHFRQGDU\�� IDOOLQJ� WRQH� LQ� /DWY�� D±FOT� LV

DOVR� XQFOHDU�� 6ODY�� 
L²O��� DFF�� VJ�� 
LtO�� SULFH�� __� 6ODY�� SUDHV�� VJ���

L�K��� ��� 
L�KFUÃ�� LQI�� 
L�KBUJ� WR� UHSURDFK� �ZLWK��� EODPH� �IRU����2,QG�
D§ZBUF� U¬FKW��VWUDIW����
L·@FUB@

 

����EXW�$YHVW��®JLBZB[� OHW�KLP�SXQLVK�
WDNH�UHYHQJH���%DUWKRORPDH������VXE�Y��L¡ZÔ���WKDW�LV�SUREDEO\�D�FRQ�

MXQFWLYH�IURP�
®JLB¦UJ��DQ�DWKHPDWLF�YHUE�ZLWK�WKH�ORVV�RI�WKH�OHQJWK

RI�WKH�GLSKWKRQJ�>FI��QRW�UHODWHG�2,QG��DJL®UJ�EHPHUNW��QLPPW�ZDKU�
����������������������������������������������������

 

���)RU� WKH� SDODWDOL]DWLRQ� EHIRUH� B� �� ,(� 
·� FI�� WKH� DQDORJLFDO� SURFHVV� EHIRUH

B���,(�
+�

���
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�WKH�ORQJ�GLSKWKRQJ�ZDV�VKRUWHQHG��EXW�LWV�WUDFH�ZDV�UHWDLQHG�LQ�WKH

]HUR� JUDGH�� LPSHU�� VJ���� $9� DJLIJ"��� VHH� EHORZ� IRU� 
L¦J��
LÔ� !

2,QG�� D�ZBUJ� QLPPW� ZDKU�@�� $YHVW�� LB¦O¡� I�� SXQLVKPHQW�� UHYHQJH�
��
L²JO¡��*UN��T¯NMAI� ���
L�OVÔ���
L·J�OVÔ�� WR�SXQLVK��FKDVWLVH�

WR�DYHQJH�� WDNH�YHQJHDQFH� IRU�� WR� UHSD\� �PG� UIF�QVOJTIFS��� WR� UHSD\

�JO�HPPE�TFODF���WR�SD\��QFOBMUZ����T©M��I��ZRUVKLS��HVWHHP��KRQRXU�V��
KRQRXU�� GLJQLW\�� ORUGVKLS�� ZRUWK�� YDOXH�� SULFH�� FRPSHQVDWLRQ�� VDWLV�

IDFWLRQ�� SHQDOW\��� T�MOJ�P�� ZRUWK�� YDOXH�� SULFH���POIN�� I�� ���
L²JO¡�

EORRG�PRQH\�� ZHUH�JLOG�� ILQH�� SULFH� SDLG�� VDWLVIDFWLRQ�� UHTXLWDO�� UH�

FRPSHQVH��UHZDUG�IRU��UHGHPSWLRQ��UHOHDVH���WKH�,(�URRW�L²J��
LÔ�LV

UHVWRUHG��ZKLFK� LV� XVXDOO\�QRW� VHSDUDWHG� LQ� WKH� HW\PRORJLFDO� OLWHUD�

WXUH�IURP�WKH�URRW�
L¦J��
LÔ

 

����2,QG��D�ZBUJ�QLPPW�ZDKU��EHREDFK�
WHW��KDW�6FKHX��KDW�%HVRUJQLV��� 6ODY��SUDHV�� ��VJ�� 
®nK��� ��VJ�� 
®BKUÃ�
ZLWK�WKH�ORVV�RI�WKH�VHFRQG�SDUW�RI�WKH�GLSKWKRQJ��*UN��THR�J�VFKÃW�
]HQG��ZDKUHQG���SUREDEO\�KHUH�DOVR�EHORQJV�2,QG�D¡SBÔ� .XQGVFKDI�

WHU�� 6S¬KHU��� VHH� 3RN�� ����� EXW� 0D\UKRIHU� ,�� �������� UHIHUV� LW� WR

2,QG��DBS§D�QDFKJHKHQG����6ODY��
®�TÁ����
L¦>@@TPÔ��KRXU���$OE��LPI�
���
L¦>@@T¡�� =HLW��� VHH� )UDHQN�� ,�� �����¶ÂÓÎÇÒ� ,,�� ����� ,9�� ����� ����
%HUQHNHU�,�������������������������VXE�Y��®BLBK��������������7UDXW�

PDQQ�%6:����������������0D\UKRIHU�,�����������������)ULVN�,,������

����������TET�HMAI��������������������������:+�,,�����������VXE�Y�
QPFOB��� 3RN�� ��������� FI�� £ÇÏÄÇÏÊÓÔ� ��������� 6FKXO]H� 4X�HS�

��������

���6ODY�� SUDHV�� ��VJ�� 
®ÀK��� LQI�� 
®ÀUJ� WR� IHHO�� KHDU�� __� 2,QG�� LBW²Ô
NOXJ��ZHLVH��6HKHU��'LFKWHU���¡�L¾WBUF�EHDEVLFKWLJW���$YHVW��DRU��PHG�

��VJ��®·WÎ�� �M��®JWÎ��� LFK�YHUVHKH��HUKRIIWH���®·WÎ�U¡� �M��®JWÎ�U¡�� HV
ZXUGH� JHKRIIW�� �VHH� %DUWKRORPDH� ���� DQG� ������ SUREDEO\� ¡�L¾WBUF

DQG� ®·WÎ���� 
L·A���2,QG����L¹UBÔ� Q�����L¹UJÔ� I�� $EVLFKW���*UN��KOgW
PHUNH�� K½UH�� �D� GHQRPLQDWLYH� YHUE� IURP� 
LPAJT� RU� 
LPAPT��� KO�ON�
K¨�ON� ��ÐNgCURON��KO�A��KªA� ��ÐNgCURA��+VFK����WKH�YDULDWLRQ�O�a�W�LV
FKDUDFWHULVWLF�IRU�WKHVH�IRUPV���6ODY��
®ÀEP��JHQ��VJ��
®ÀEFTF��QRP��SO�
����������������������������������������������������

 

���7KH�WUDGLWLRQDO�XQLILFDWLRQ�RI�WKLV�JURXS�ZLWK�WKH�URRW�
LFJU��
LJU��LV�OHVV�ZDU�

UDQWHG�

���
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®ÀEFTB�a�*UN��K�DOJ��JHQ��VJ��K°DEOJ�Q��5XKP���LGHQWLFDOO\�GHULYHG

IRUPV� ZLWK� GLIIHUHQW� YRFDOLF� JUDGHV��� *UN�� KªDR�J�� K°DISTOJ� �VHKU�
EHUÃKPW��� 2(� I¡XJBO� VFKDXHQ�� �WKLV� IRUPV� FRUUHVSRQGV� WR� 6ODY�

WÁ[Ô®BWJUJ��ZKLFK� LV� UHFRQVWUXFWHG� RQ� WKH� EDVLV� RI�&]HFK�OBWÎU²WJUJ
WR� YLVLW���2&]HFK� WÎ�®JFWJUJ��OB�WÎ�®JFWJUJ

 

�����ZLWK� �T�PRELOH��*HUP�


TLBXX²O�� 2(� TD¦BXJBO� VFKDXHQ��� 2)� TL¡XJB�� 26� TLBVX²O�� 2+*

TDPVX²O� VFKDXHQ�� �IURP� 
TL¡A¡Ô� ZLWK� WKH� VKRUWHQLQJ� RI� 
¡� DQG
OHQJWKHQLQJ� RI� WKH� UHVRQDQW� LQ� WKH� SUHWRQLF� SRVLWLRQ�� L��H�� LQ� WKH

SURVRGLF�FRQWH[W�FRUUHVSRQGLQJ�WR�%DOWR�6ODYLF�PRELOLW\�RI�WKH�VWUHVV�

VHH� ¦ÝÃÐ�� ¥ÇÒÎ�� ������� FI�� ¦ÝÃÐ�� ³ÐÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔ� �������

ZLWK�WKH�
T�HQODUJHPHQW��*UN��`�KOàW�K½UH����3URWR�*UN��
B�LPVT�@²�
*HUP�� 
IBV[KBO�� *RWK�� IBVTKBO�� IBVTKPO� K½UHQ��� 21� IFZSB�� 2(
IJFSBO��IjSBO��2)�I¦SB��I²SB��26�I²SJBO��2+*�I²SBO��LI�ZH�VWDUW�IURP
WKH�FRUUHVSRQGHQFH�RI�WKH�$YHVWLDQ�VWHP�WR�WKH�*HUPDQLF�DQG�6ODYLF

VWHPV��ZH�FDQ�ILUPO\�HQRXJK�UHFRQVWUXFW�WKH�URRW�ZLWK�WKH�ORQJ�GLSK�

WKRQJ��WKH�*UHHN�IRUPV�ZLWK���Ô�WXUQ�RXW�WR�KDYH�EHHQ�UHVWUXFWXUHG�

FI��YDULDQUV�ZLWK��W���FLWHG�E\�+HV\FKLXV��SUREDEO\��2,QG��LBWJÔ�ZDV
DOVR�UHVWUXFWXUHG��/DW���©Ô�LQ�DBWF²��DBW¦SF�WR�EH�ZDU\��FDUHIXO��DOHUW�
FDQ�EH�YLHZHG�DV�WKH�QRUPDO�UHIOH[�RI�,(�
É·Ô���VHH�¶ÂÓÎÇÒ�,9������

¿³³Á���������������������6Ó��SUDVÓ��������������:+�,����������
0D\UKRIHU�,���������������)ULVN�,������������������3RN����������

)DON�7RUS�,,�������������VXE�Y��4LVF���ÓI��0DFKHN�����

����/LWK�� L§VUJ�� SUDHV�� ��VJ�� L§VKV�� SUDHW�� ��VJ�� L¸WJBV� WR� EHDW�
IRUJH���/DWY��LB¿U��SUDHV����VJ��LB¿KV�WR�EHDW��VWULNH���6ODY��LQI��
LÀUJ��

L¡V�UJÔ��SUDHV����VJ��
LfW����
L·A�F���LQI��
LPW�UJ���
L·A�¡�UJÔ��SUDHV�
��VJ��
LpK����
L¡V�KFÔ��5XVV��²¶ª¦¹Ã��SUDHV����VJ��²ºÞ��8NU��²¶ª¦¹°�
SUDHV����VJ��²ºÞ�WR�IRUJH���2&6�DH=;KC��SUDHV����VJ��DHL'a TEKTA�NEIN�

�6XSU����6&U��²¶ª¨¹°��SUDHV����VJ��²ßK¦´��6ORYHQ��LPW§UJ��SUDHV�� ��VJ�
L¾KFN��&]HFK�SUDHV����VJ��LVKJ��6ORYDN�LPWBUj��3ROLVK�SUDHV����VJ��LVK¥�
����������������������������������������������������

 

���7KH� IRUP�6ODY��
®FW²UJ�RU�
®FWJUJ� WR�NHHS�ZDWFK��NHHS�YLJLO��EH�DZDNH��� UHFRQ�

VWUXFWHG�RQ�WKH�EDVLV�RI�%5XVV���GLDO�"��¾¸ªJ½Ã�LG����FDQQRW�EH�GLUHFWO\�FRQQHFWHG�ZLWK

WKH�&]HFK�ZRUG�EHFDXVH�RI�WKH�VKRUW�URRW�YRZHO��SDFH�7UXED°HY��� LQ�WKH�EHVW�FDVH� LW

FDQ�EH�D�VSHFLDO�YHUE�RI�VWDWH�ZLWK�WKH�]HUR�JUDGH�RI�WKH�VDPH�URRW�DQG�WKH�JHQHUDOL]D�

WLRQ�RI�WKH�ILUVW�SDODWDOL]DWLRQ�

���



%DOWR�6ODYLF�$FFHQWRORJ\�DQG�:LQWHUtV�/DZ

+6RUE�� LPXB¬�� /6RUE�� LPXBq� a� %XOJ�� ²¶ª¦� ,� IRUJH��� 6ORYHQ�� GLDO�
�3UHNPXU��� LVUJ�� SUDHV�� ��VJ�� LPWÛN�� __� 21� I�HHWB�� 6ZHG�� IVHHB�
'DQLVK�IVHHF��2(�I¦BXBO��2+*�IPVXBO� WR� KHZ�� VWULNH�� ��*HUP�


I©AA�BÔ���
L¡A�¡Ô��L��H��LQ�WKH�SURVRGLF�FRQWH[W�FRUUHVSRQGLQJ�WR�WKH
%DOWR�6ODYLF�DFFHQWXDO�PRELOLW\�� VHH�¦ÝÃÐ��¥ÇÒÎ���������ÓI��¦ÝÃÐ�

³ÐÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔ� ������� /LWK�� GLDO�� L¸WB� ���� ZDOND�� �ÆO�� �����
VWUXJJOH�� �VWDQGDUG� LPW¥� VWUXJJOH�� ��D��S�� �� 
�� RU� ��D��S��� ZLWK� WKH
UHVWRUDWLRQ�RI�DFFHQWXDO�PRELOLW\�DIWHU�WKH�YHUE���]HUR�JUDGH�LQ�6ODY�


L�KÃ��5XVV��²°±��JHQ��VJ��²ÙÄ�>ERUURZHG�IURP�WKH�VRXWK��GLDOHFWV"�WKH
UHJXODU�5XVV��IRUP�VKRXOG�EH�
²¶±��
²¸Ä@��ELOOLDUG��FXH���GLDO�� ZRRG�
HQ�KDPPHU��SHVWOH���8NU��²°±��%5XVV��²J±�VWLFN��FXGJHO���5XVV��&K6ODY�

DTCa KDPPHU��FXGJHO���%XOJ��²ÙÄ²� ZHLJKW��F��H��TFU�PG�XFJHIUT��FUD����
6&U��²ÞK¡²�FXGJHO���6ORYHQ��LoK��&]HFK�LZK��ELOOLDUG��FXH��VWLFN���6ORY�
DN�LZK��ELOOLDUG��FXH��VWLFN���3ROLVK�LJK�VWLFN��VWDII���+6RUE��LJK��/6RUE�

LJK��a� /LWK��L�KJT� KDPPHU���L�KB� VWLOW��� /DWY��LÕKB� VWLFN�� FXGJHO��� FI�
/DW��D¹E²�WR�EHDW��VWULNH��WR�IRUJH���EXW�LW�LV�XVXDOO\�FRQVLGHUHG�WKDW�LQ

/DW��D¹E²�PRQRSKWKRQJ� �¹Ô� FRPHV� IURP� WKH� FRPSRXQGV� LQVWHDG� RI

WKH�SULPDU\�
DBVE²�ZLWK�D�GLSKWKRQJ��DV�ZHOO�DV� LQ�/DW�� JOD¹T��JHQ�
VJ��JOD¹EJT�I��DQYLO���VHH�¦ÝÃÐ�³¢�����������¶ÂÓÎÇÒ�,,�������¿³³Á

���� ������� )UDHQN�� ,�� ����� 7UDXWPDQQ� %6:� ����� 3RN�� ����� :+� ,�

�������������

����/LWK��L§VMBT� ���� ERQH�� VWDON�� VWHP�� VWDII��� /DWY��LBÕMT� ERQH���


L§VMBT���%DOW��
L�VMBN�Q���FI��3UXVV��DBVMBO�Q��.QRFKHQ��%HLQ��__�*UN�
KAUL�J�VWHP��PG�B�QMBOU���VSHDU�VWDII��PG�WBSJPVT�UVCVMBS�TUSVDUVSFT�JO
BOJNBMT��YHJHWDEOH�RI�WKH�FDEEDJH�NLQG��PHPEUXP�YLULOH����
L¡VM¸T�

/DW��DBVMJT�P��VWDON��VWHP��NPTUMZ�RI�FDEEDJH���FDEEDJH�VWXPS��VKDQN�

SLYRW��PHPEUXP� YLULOH��� 7KH� IRUPV� ZLWK� WKH� ]HUR� JUDGH� DUH� QRW� UH�

OLDEOH� �2,QG�� LVMZBN� Q�� $XIEHZDKUXQJVRUW� IÃU� GLH� .QRFKHQ� HLQHV

YHUEUDQQWHQ�/HLFKQDPV���FI��0D\UKRIHU�,������������1XU�EHL�/H[LNR�

JUDSKHQ�NRPPW�GLH�%HGHXWXQJ� .QRFKHQ�� �QHEHQ� )OHLVFK���YRU��DXI

GHU�GLH�9HUNQÃSIXQJ�YRQ�LVMZBN�PLW� OLW��L§VMBT� .QRFKHQ���DQ��IPMS

�
LVMÔ�� KRKO��XVZ��EHUXKW��YJO��:3�,������3�������(V�LVW� IUHLOLFK�QLFKW

DXVJHVFKORVVHQ��GD§�VLFK�LQ�GHP�/H[LNRQZRUW�HLQ�
L¾MZBÔ� .QRFKHQ�

HUKDOWHQ�KDEH��]X�GHP�
LVMZ§Ô� .QRFKHQVW¬WWH��HLQH�$EOHLWXQJ�Z¬UH�

���



7��"��%ZCP

HV�EOHLEW� DEHU� ]X� HUZ¬JHQ�� RE�GDV�:RUW� IÃU� $XIEHZDKUXQJVRUW� GHU

.QRFKHQ�� QLFKW� XUVSUÃQJOLFK� HLQHU� 6LSSH� HLJHQH� .QRFKHQVW¬WWH�

� ��LVMZBÔ� HLQHU� 6LSSH� ]XJHK½ULJ��� YJO�� L¾MBN�� EHGHXWHW� KDEH�� XQG

LVMZBN� .QRFKHQ��GDQQ�QLFKWV�DOV�HLQH�JHOHKUWH�)ROJHUXQJ�DXV�GLH�

VHP�:RUWH�Z¬UH����6HH�ªÍÍÊÙ�³ÄÊÔÝÙ�ª¢������3RN������DQG�����

�����)UDHQN��,�������7UDXWPDQQ�%6:������:+�,����������

����/LWK�� LMJ§VUJT�� SUDHV�� �� LMJ§VKBTJ�� SUDHW�� �� LMJ¸WªTJ� WR� UHO\� RQ
VPE��VPWK��� WUXVW� VPE����LMJ§VUJT�� JHQ�� VJ��LMJ§VUJFT�P�� FDYLO�� FDXVH��
LMJ�UJ��SUDHV����LMJ�WB��SUDHW����LMJ½WP�WR�EUXVK�DJDLQVW�TNC���TNUI���WR
FDWFK�RQ�TNUI���WR�ILQG�RQHVHOI��WR�SUHYHQW��LQWHUIHUH��WR�FDWFK�LW��KRW��

JHW�LW��KRW����LMJ�UJT��JHQ��VJ��LMJ�UJFT�I��REVWDFOH��GLIILFXOW\��KLQGUDQFH��
/DWY��L®B¿U�QHLJHQ��VFKPLHJHQ���L®B¿UJ¯T�VLFK�VFKPLHJHQ��VLFK�DQOHK�

QHQ��VLFK�ELHJHQ���L®ÕU�XQZLOONÃUOLFK�JHUDWHQ��ZHUGHQ���6ODY��
LMKÃW�UJ�
SUDHV����VJ��
LMKÀK��RU�
LMKpK�� WR�SHFN��SLFN���
LMKÀLB� FURRNHG�REMHFW
�F��H��FUXWFKHG� VWLFN�� KRRN���� WULFNHU\�� WULFN�� __� *UN�� ,RQ�� �+RP���

KLH�J��JHQ��VJ��KLHrDOJ�>©@��'RU��KL¨�J��JHQ��VJ��KL¨�DOJ�>¬�DQG�©@�EDU�
EROW�� GRRU� FDWFK�� KRRN�� FODVS� KRRN�� WRQJXH�� FROODU�ERQH�� URZLQJ

EHQFK� �JO� B� TIJQ��� �� 
KL¨V�J�� /DW�� DM¡WJT� I�� NH\�� EDU�� EROW��� DMBVE²�
DMBVEFSF�WR�ORFN���,U��DM¸��SO��DM¸J�QDLO���)UDHQN��,�������¶ÂÓÎÇÒ�,,������
���� �VXE� Y�� ²³â²¦� ,�� ,,��� ���� �VXE� Y�� ²³â¾��� %HUQHNHU� ,�� ��������

���������7UDXWPDQQ�%6:����������)ULVN�,�����������:+�,������

�����3RN����������

����/DWY��LOJ¯CU�� SUDHV�� ��VJ��LOJ¯CKV��LOJ¯CV� ]ZLFNHQ�� �� 
LO¡@CÔ
�ZLWK�WKH�PHWDWRQ\�LQ�/LWK��LOJ£CUJ��SUDHV��VJ����LOJFCJ½�OHLVH�NQHLIHQ�
W\SLFDO�IRU�KÔVWHP��__�D�GHULYDWLYH�IURP�WKH��KHDY\�EDVH��
LFO·Ô��
LO¡��

*UN��SUDHV����VJ��KNª� �KN®W��� ��VJ��$WW��KNH�� LQI��KN_N��$WW��KNwN� WR
VFUDSH�� JUDWH�� WR� VFUDWFK�� WR� LWFK�� WR� WLFNOH��� *HUP�� 
IO²KBO�� 2+*

OVPFO�� 0+*� OÁFKFO� GXUFK� 6FKDEHQ� JO¬WWHQ�� JHQDX� ]XVDPPHQIÃ�
JHQ���0,U��DO§�N�YHU]HKUH��QDJH���WKH�IROORZLQJ�ZRUGV�DOVR�EHORQJ�WR
WKH�VDPH��EDVH���*UN��KN�QW� VFKDEH��NUDW]H��MXFNH���KN�FH� .U¬W]H�
5¬XGH��� +HUH� DOVR� EHORQJV� /DWY�� LOBÕTJT� NOHLQH�0ÃFNH��� 3RN�� ����
VHH�3RN�����������)ULVN�,�����������ÓI��)UDHQN����������

����/LWK�� LS§VUJ�� SUDHV�� ��VJ�� LS§VOV� DQG� LS§VKV�� SUDHW�� ��VJ�
LS¸WJBV� WR� OD\� WRJHWKHU�� WR� SLOH�� KHDS�� WR� ORDG�� ODGH��� /DWY�� L�BÕU�

���



%DOWR�6ODYLF�$FFHQWRORJ\�DQG�:LQWHUtV�/DZ

SUDHV����VJ��L�BÕKV�DQG�L�BÕOV��SUDHW����VJ��L�¨WV�K¬XIHQ��ODGHQ��SD�
FNHQ��IOHLKHQ��__�6ODY��
LS�UJ��SUDHV����VJ��
LS�K��WR�FRYHU���
LSPWÁ�URRI�
�� 
LS·APT� �3RN�� ������ 2,U�� DS§V�� DS¸� P�� 6WDOO�� +ÃWWH�� 9HUVFKODJ��
:HOVK�DSBX�P�� 6WDOO���&RUQ��DSPX��%UHW��LSBPV� 6WDOO����
LS·APT��21
ISBVO� Q�� 6WHLQKDXIHQ�� VWHLQHUQHU�*UXQG��� ZLWKRXW� WKH� UHVRQDQW� �A��
/DWY�� LS§U�� SUDHV�� ��VJ�� LS¨KV� VDPPHOQ�� HUZHUEHQ�� VSDUHQ��� LS§TOT

2IHQ���/LWK��LS¸TOJT��JHQ��VJ��LS¸TOJFT� I�� VWRYH�� �-XÍN��� SLOH��KHDS��D
SLOH�RI�VWRQHV��D�VWRQH�VWRYH��D�EULFN�VWRYH����VHH�)UDHQN��,�������¶ÂÓ�

ÎÇÒ� ,,�� ����� %HUQHNHU� ,�� ��������� 7UDXWPDQQ� %6:� ����� ����� 3RN�

��������

����/DWY��LSBÕLB��:HQG���36����SO��LSBÕLBT��6DVVP���$XVZXUI��6SHL�

FKHO�� �0ÃKO��(QG]�� ,,�� ���� VXE� Y��LSBVLB®BT�� �� 
LS�VL¡� �� 
LS¡VL�
�DFFRUGLQJ� WR� +LUW�,OOL°�6YLW\°tV� ODZ�� __� *HUP�� 
IS²��� �2(� IS²H� I�
VQLYHO�� VQRW��� VHH� 3RN�� ����� ISPH� 1DVHQVFKOHLP��� WKH� VRXUFH"�� �


LS¡VL���ZLWK�WKH�ORVV�RI�WKH�VHFRQG�HOHPHQW�RI�WKH�ORQJ�GLSKWKRQJ��
VHH�ªÍÍÊÙ�³ÄÊÔÝÙ�ª¢������3RN������

����6ODY�� M�UJ� WR�SRXU����
M¦J�UJÔ�� LQI��RI�WKH�IXOO�JUDGH�YV��SUHVHQFH
RI�WKH�]HUR�JUDGH�
MÃK�FUÃ��WKH�GRXEOHW�YHUE�ZLWK�WKH�UHYHUVH�GLVWULEX�

WLRQ�RI�JUDGHV�KDV�WKH�IROORZLQJ�IRUPV��LQI��
MÃK�BUJ�YV��SUDHV��
M²K�FUÃ�

ZLWK� WKH� FOHDULQJ� RI� WKH� ORQJ� QDWXUH� RI� WKH� GLSKWKRQJ� �¦J�� �QRWH� D

VLPSOH� WKHPDWLF� SUHVHQFH� LQ� ÔFÔ� YV�� K�SUHVHQFH� LQ� ÔKÔFÔ� LQ� FDVH� RI

TOPW�UJ� a� TOVKUÃ� >EHORZ�� 1R����@� DQG� USPW�UJ� a� USVKUÃ� >EHORZ�

1R����@���FI��/LWK�� M²FUJ��/DWY�� MJ¯U�� LQ�2/LWK��WKH�ORQJ��ªÔ�ZDV�UHWDLQHG

QRW�RQO\�LQ�WKH�SUHWHULWH��GLDO�� M�KP���EXW�DOVR�LQ�WKH�SUHVHQFH��SUDHV�
��VJ�� M�KV� �8QLYHUVLWDV� /LQJXDUXP�/LWYDQLDH�� �����$��'���� 7KH�2,QG�
IRUP�WJ�MJO¡UJ� ]HUJHKW�� O½STÅSICHÅAUF�� �3RN��������ZKLFK�VHUYHV�DV� WKH

EDVLV� IRU� WKH�UHFRQVWUXFWLRQ�
MF@·Ô� SRXU��SUREDEO\�GLG�QRW�H[LVW�� WKH
QHFHVVDU\�PHDQLQJ�LV�ZHOO�DWWHVWHG�IRU�WKH�VWHP�WJ�MZBUF

 

����WKH�VWHP

MJO¡UJ�VLFK�(WZDV�DQKHIWHQ���IURP�&ODVVLFDO�6NU��RQ��LV�FRQQHFWHG�ZLWK

WKH� URRW�
MFK·Ô� VWLFN��� VHH�¦ÝÃÐ�³¢����������������¦ÝÃÐ����������

���� ������ �ÓI�� ¦ÝÃÐ�� ³ÐÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔ� ����� ¶ÂÓÎÇÒ� ,,�� ����
����������������������������������������������������

 

���&I�� DOVR� LQ� WKLV�PHDQLQJ� �VFKPHO]HQ��� 3¡HLQLtV� FDXV�� ZLWK� ORQJ� ���� WJ�MOBZBUJ
HI0UBN�

���
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)UDHQN��,�������7UDXWPDQQ�%6:������3RN�����������VXE�Y�����MyJÔ��ÓI�
3RN�����������VXE�Y�����MFJÔ���:+�,����������

����/DWY��:HVW��MJ£NFOJT���1��3HE����(DVW��M±FNFOJT���6HVVZ���PRLVW
ORZ� SODFH�� �0ÃKO��(QG]�� ,,�� ����� �� 
MJ£NFOJT� �� %DOW�� 
M²FNVP� �

M¦JN��O�� �ZLWK� VWUHVV� VKLIW� DFFRUGLQJ� WR� +LUW�,OOL°�6YLW\°tV� ODZ�� __
*UN�� LEIM¨N� DQ\� PRLVW�� JUDVV\� SODFH�� PHDGRZ�� �� 
M¦JN�O� PRLVW
SODFH��� EHORQJV� WR� WKH� VDPH� ,(� URRW�
M¦JÔ�� DV� WKH�SUHYLRXV�ZRUG�� VHH

ªÍÍÊÙ�³ÄÊÔÝÙ�ª¢������)ULVN�,,���������ÓI��3RN������

����/LWK��M®JTUJ��GLDO��M§JTUJ�ODVVHQ��ORVODVVHQ��IUHL�ODVVHQ��DXVVWU½PHQ
ODVVHQ��LQ�%HZHJXQJ�VHW]HQ��WUHLEHQ���LQWHQV��M§JEZUJ��MBJE¥�����8QWHU�
JDQJ���GLDO�� M§JEBT� 8QWHUSIDQG��%ÃUJH��*HLVHO��� �ÆO��� M§JEBT� ���� SRU¥�
ND��JZDUDQFMD�� ]DNÓDGQLN��� M§JEPUJ� ]X�*UDEH�JHOHLWHQ��EHJUDEHQ��EH�
VWDWWHQ�� EHHUGLJHQ��� MBJE½T� ���� JHQHLJW�� VFKU¬J�� VFKLHI�� VFKOÃSIULJ�
JODWW���M§JNª� *OÃFN���MÖTUJ��SUDHV����VJ��MÖTUV��SUDHW����VJ��MÖEBV� QDFK�
ODVVHQ�� QDFKJHEHQ��� MZE�UJ� EHJOHLWHQ�� JHOHLWHQ��a� /DWY�� MB³TU� ODVVHQ��
MBÐNB��MBÐNF�*OÃFN���MBJET�5HLKH��+DXIHQ��)OXJ��*DORSS���MBJET�IDXO�
WU¬JH��� MB³EB� 5HLKH�� 6WULFK�� 6WUHLIHQ�� +DXIH�� )OXJ�� __� *UN�� LAIDR�� �
QRASE�A� �+VFK���� 21� SUDHW�� MFJU� IURP�21� M¡UB� �� 
MFMBJUB� DQG� ZLWK
WKH� ORVV� RI� WKH� JOLGH� LQ� WKH� ORQJ� GLSKWKRQJ�� *UN�� LHDE�N� �� KOPI_N�
KEKMHKgNAI� �+VFK���� $OE�� MjPÀ� PDFKH� PÃGH�� �� 
M¦E²�� *RWK�� MFUBO�
SUDHW����VJ�� MB²MPU�� ��SO�� MB²MPUVO� Ð_N��`FIgNAI��� ODVVHQ���21� M¡UB��2(
MvUBO��2)� M¦UB��26� M¡UBO��2+*� M¡�BO� ODVVHQ��� VHH�)UDHQN�� ,�� ����

�����)HLVW���������

����/LWK��MJ§VUJT��SUDHV����VJ��MJ§VKVPT��SUDHW����VJ��MJ¸WJBVT�WR�VWRS�
FHDVH���/DWY��®BÕU��SUDHV����VJ��®BÕKV��SUDHW����VJ��®¨WV�]XODVVHQ��JHVWDW�

WHQ��HUODXEHQ��HLQU¬XPHQ���3UXVV��BV�M¨VU�WR�GLH���XVXDOO\�HPHQGHG�WR
BV�MBÕU��__�6ODY��
MtWÁ��8NU��GLDO��³JªÙ±�XQWUDPPHOOHG��IUHH�	�Å
M²W�UJ��8NU�
GLDO�� ³JªÙ¹°� QDFKJHEHQ�� QDFKODVVHQ��� &]HFK� MFWJUJ� WR� HDVH�� PRGHU�

DWH����*RWK��M¦X�*HOHJHQKHLW���M¦XKBO�SUHLVJHEHQ��YHUUDWHQ���2(�MvXBO

YHUUDWHQ���2+*�HJM¡XFO��GJSM¡FO�YHUUDWHQ���VHH�)UDHQN��,�����������´Ð�

ÑÐÒÐÄ�$�'�����������0DÏLXOLV�������������%HUQHNHU�,�������§³µ®
��������0DFKHN������7UDXWPDQQ�%6:������)HLVW������3RN����������

����/LWK��N§VUJ�� SUDHV�� ��VJ��N§VKV�� VWDQGDUG�N§VOV� DXIVWUHLIHQ�
DQVWUHLIHQ���/DWY��NB¿U� DQ]LHKHQ��DXI]LHKHQ��]¬XPHQ�� __�2,QG��N�WBUJ

���
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VFKLHEW�� GU¬QJW�� EHYHJW��� SDUW�� �N¹U§Ô�� L�NB�N¹UBÔ� YRQ� /LHEH� EH�

ZHJW���N¹S§Ô�GU¬QJHQG��HLOHQG���$YHVW��BWB�NW¡NBIJ�ZLU�EHVHLWLJHQ�

QHKPHQ�ZHJ���B�NVZBNO²� XQEHZHJOLFK��ZRYRQ�QLFKW�DE]XEULQJHQ��

*UN��`M°NW� WR�NHHS�RII��ZDUG�RII��WR�UHTXLWH��UHSD\���WKH�]HUR�JUDGH
RI�WKH�URRW���ZLWK�WKH�IXOO�JUDGH�DQG�WKH�VKRUWHQLQJ�RI�WKH�ORQJ�GLSK�

WKRQJ��*UN��AMEàOMAI� �RQO\� DRU��`MEàSASQAI� DQG� IXW��`MEàSESQAI�
WR�VXUSDVV��RXWVWULS��WR�SDVV�RYHU��WR�DFTXLUH�E\�H[FKDQJH���/DW��NPWF²�

N²W��
NPAJ�ABJ���N²UVN��
NPAJUVN����¦SF��VKRUW�URRW�YRZHO�LQ�NPWF²
LV�SUREDEO\�VHFRQGDU\���LQ�DFFRUGDQFH�ZLWK�WKH�XVXDO�VWUXFWXUH�RI�WKH

URRWV�RI�WKLV�NLQG�RQH�VKRXOG�UHFRQVWUXFW�WKH�URRW�
N@¦V��
NA��
N@¹Ô
�ZLWK� 
N@� !�N� LQ� VRPH� ,(� GLDOHFWV��� VHH� )UDHQN�� ,�� ����� 7UDXWPDQQ
%6:������0D\UKRIHU�,,�������:+�,,�������)ULVN�,����������3RN������

����6ODY��O�A¡� �FRUQ��ILHOG���5XVV��µÙª¨��6&U��sÞª¨��6ORYHQ��OK²WB�
&]HFK�O²WB��6ORYDN�OJWB���/LWK��O®JWPUJ� WR�DEXVH�� UHYLOH���/DWY��OJ£WB
UHYLOLQJ�� FRQWHPSW���OJ£W§U� VFKP¬KHQ��KHUDEVHW]HQ�� YHU¬FKWOLFK�EH�
KDQGHOQ��XQWHUGUÃFNHQ����
O¦JAu��ZLWK� WKH�VWUHVV� VKLIW�DFFRUGLQJ� WR
+LUW�,OOL°�6YLW\°tV� ODZ� __� *UN�� NEI�J� I�� )HOG�� )OXU��� NEIÉ� %UDFKIHOG�
%UDFKODQG����
NEIVOJ��
NEIV¨���
O¦JA7���DOO� WKHVH� VWHPV�DUH�GHULYHG
IURP�
OJÔ�ERWWRP��ORZHU�SDUW��ZLWK�ORQJ�YDULDQW�
OÔ�

]HUR� JUDGH�� URRW � DGMHFWLYH�o�$YHVW�� O� QLHGHU�Z¬UWV���� 2,QG�
OQBT� WLHIOLHJHQG�� �LW� LV� H[SODLQHG� IURP� OJ� �� BQÔ� :DVVHU���� /DWY�

WRSRQ\P� /�HBMF�� WKH� GHULYDWLYH� ZLWK� WKH� �L�VXII L[�o�2,QG�

ODBT� QLHGULJ��� OD�� XQWHQ�� QDFK� XQWHQ�� QLHGHU��� OD�U� YRQ� XQWHQ��
OD§JD� XQWHQ��� QRP�� VJ�� I�� O�D�� VLQFH� %UXJPDQQ� DQG�2VWKRII�� *UN�
N¯KH�� 'RU�� N¯KA� I�� YLFWRU\�� LV� DOVR� UHIHUUHG� KHUH� DV� EDFN�IRUPDWLRQ
IURP�N©KÉW��ÓÐÃÓÔÄÇÏÏÐ��QLHGHUPDFKHQ��QLHGHUNULHJHQ���WKH�ODWWHU�LV
GHULYHG� IURP� DGM�� 
N©KOJ� QDFK� XQWHQ� JHULFKWHW���� /DWY��O³DB�� I�� GHU
2UW�VWURPDEZ¬RTS���DGY��OD¡N�VWURPDEZ¬UWV���WRSRQ\P�/DB�1LHGHU�

EDUWDX���LQ�6ODYLF�WKHUH�LV�SUREDEO\�
OJDÃ�XQGHUVLGH���ORZ��DQG�LWV�GH�

QRPLQDWLYH� 
���O�LO�UJ� WR� JHW� LQ�� RXW��� RWKHU� GHULYDWLYHV�o�6ODY�


OJ[Á� ORZHU� SDUW��� DQG� SUREDEO\� 3UXVV�� FUOÐTUJO� DFF�� VJ�� PHUF\��� FU�

OÐXJOHT�PHUFLIXO��

WKH� IXOO� JUDGH�� *UN�� N�©STOJ� LV� LQ� N�©STA� �� ÑSCATA�� KAT¨TATA
�+VFK���� DQG�SUREDEO\� LQ�.�©STAI�PàLAI� IURP�7KHEHV�� DPRQJ�RWKHU

���
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IRUPV�RI� VXSHUODWLYH� WKHUH� DUH� WUDFHV� RI� WKH� ORQJ�GLSKWKRQJ� DOVR� LQ

$UN��N�ATOJ�XQWHUVWHU��¬X§HUVWHU��
VHH�¶ÂÓÎÇÒ� ,,,�� ���� ���� ����)UDHQN�� ,�� ��������� �����7UDXWPDQQ

%6:������)ULVN� ,,��������������������0D\UKRIHU� ,,����������������

3RN����������

����6ODY��
Q�UJ����VJ��
QfK�����VJ��
QPKUÃ�WR�VLQJ���LQ�WKH�VWHP�RI�WKH
LQILQLWLYH�
Q¡@Ô�RU�
Q¦Ô��LQ�WKH�SUHVHQFH�VWHP�
Q·@Ô�RU�
Q·Ô�� __�7RFK��%
QJÔ� WR�VLQJ���QZB$� WKH\�VLQJ���QZPZF$� WKH\�FDQ�VLQJ���Q¡Z¡TUB� \RX
VDQJ��>"@��Q¡ZBMµF� VLQJLQJ���� WKH� LQWHUSUHWDWLRQ�RI� WKH� WH[WV� UHTXLUHV

IXUWKHU�FRQILUPDWLRQ��.UDXVH�:WRFK�*U��,��������"���$GDPV��1R��������

WKH�SRVVLELOLW\�RI�WKH�FRPSDULVRQ�ZDV�SRLQWHG�RXW�WR�PH�E\�-��5HLQ�

KDUW��FI��¶ÂÓÎÇÒ�,,,������

����/LWK��QJFNV¹��DFF��VJ��Q²FNFO ¾P�����D��S������D��S���'3����D��S��

KHUGVPDQ����%DOW��
Q�JN²O�RU�
Q�JN²O� __�*UN��POIM�N� KHUGVPDQ���

Q²JN�O��FI��2,QG��Q¡Z¾Ô� +ÃWHU���*UN��Pª�� IORFN����VHH�ªÍÍÊÙ�³ÄÊ�
ÔÝÙ�ª¢������)UDHQN��,�������7UDXWPDQQ�%6:������3RN�������)ULVN�,,�

�����0D\UKRIHU�,,������

����/LWK�� Q²FWB� ���� PHDGRZ��� /DWY�� QJ£WB� �� %DOW�� 
Q�JA¡� ZDWHU�
PHDGRZ�� __� *UN�� $WW�� P�¨�� ,RQ��� +RP�� PO�H�� 'RU�� PO�¨� JUDVV�� KHUE�
SODQW��JUDVV\�SODFH����
Q�JA¡��LW�PD\�EH�UHIHUUHG�WR�WKH�VDPH�,(�URRW
DV� WKH�SUHYLRXV�ZRUG�� VHH�ªÍÍÊÙ�³ÄÊÔÝÙ�ª¢������7UDXWPDQQ�%6:

�����)ULVN� ,,�����������FI��)UDHQN�� ,�������3RN�������6FKXO]H�4X�HS�

����$QP����

����/LWK��Q½MUJ�� SUDHV�� ��Q¾PMB�� SUDHW�� ��Q¾PMª�� GLDO��Q¾PMP� WR� IDOO��

/DWY��QVMU��SUDHV����VJ��QVPMV��SUDHW����VJ��QVMV�WR�IDOO���RQO\�LQ�2/DWY�

WH[WV��0DQ]HO�� )ÃUHFNHU��*OÃFN��� /LWK�� �½MÔ� �� 
É¾PMÔ� LQ� WDXWRV\OODELF
SRVLWLRQ�� VHH�%¹JD�55� ,�� ���� � �²¶¤�/;9,�� ���� ������� (QG]HOQV� ,�

����� �%%�;;9,,��������/DWY���VÔ�LQ�WKH�SUHWHULWH�LV�WUDQVIHUUHG�IURP

WKH�LQILQLWLYH�VWHP��VHH�:LHGHPDQQ�3U¬W�������WKH�VDPH�LQ�(QG]HOQV
,,�� ���� � �.=�;/,,,�� �����(QG]�� /HWW��*U�� ���� �(QG]�� /DWY�� YDO�� JU�

����__�"�*UN��SFÉLLW�WR�PDNH�WR�IDOO��RYHUWKURZ��WULS�XS�E\�ZUHVWOLQJ�
WR� FDXVH� WR� IDOO�� RYHUWKURZ��� LQ� SDVV�� WR� EH� WULSSHG� XS�� WR� EH� RYHU�

WKURZQ��IDOO��WR�EDIIOH��EDON��IUXVWUDWH��WR�EH�EDONHG�RI��IRLOHG�LQ���DRU�

SDVV�� Ð�SFÉLHN� ���
TQI·M�¦Ô��� $UP�� Q%VM� IDOO�� FUXPEOLQJ�� SKDVH�� �

���
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�T�QI²MPÔ��Q%MBOJN�,�IDOO��FROODSVH��FRPH�GRZQ��UXLQ���DRU��Q%M�BZ��LQI�

Q%MBOJM����
�T�QIVM�BO�JÔ���
�T�QI²M�+O�?Ô� �
É+OÔ���
ÉOÔ�� DFFRUGLQJ� WR
6LHYHUV�(GJHUWRQtV�UXOHV��__�*HUP��
GBMMBÔ�WR�IDOO����
GBMOBÔ���
Q�MOPÔ

�� 
�T�QI²M�O?Ô� �ZLWK� WKH� UHJXODU� VKRUWHQLQJ� RI� WKH� ILUVW� SDUW� RI� WKH

ORQJ�GLSKWKRQJ�FRPELQDWLRQ���21�GBMMB�WR�IDOO��GDVK�GRZQ��WR�SHULVK

�JO�UIF�CBUUMF���VWDUYH��GLH�IURP�SODJXH��WR�FRPH�RXW��PG�IBJS���WR�FDOP

GRZQ��PG�XJOE��� WR�EHIDOO�� WR�KDSSHQ�� WDNH�SODFH���2(� GFBMMBO� �$QJO�

GBMMBO�� WR� IDOO��SHULVK�� IDLO�� WR� UXLQ��GLVLQWHJUDWH���2)� GBMMB� WR� IDOO�� WR

UXVK��WR�JR�GRZQ��WR�EHIDOO��WR�KDSSHQ���1)�GBMMF�WR�IDOO��WR�JR�GRZQ�

ORZHU�� WR� SHULVK��� 26� GBMMBO� WR� IDOO��� 2/)UDQN�� GBMMPO�� 0'X��� 1'X�

WBMMFO� WR� IDOO�� WR�JR�GRZQ�� WR�SHULVK�� WR� WDNH�SODFH���2+*� GBMMBO� WR

IDOO���0+*�WBMMFO��1*�GBMMFO�WR�IDOO��UXLQ��WR�SHULVK��JO�UIF�CBUUMF���WR

GLH��PG�BOJNBMT��� WR�JR�GRZQ��PG�QSJDFT����SUDHW��VJ���2)� GPM� �L��H�� G²M��

2(� G¦PM� �� 
GFG²M�� 6HH� LQ� GHWDLO� ªÍÍÊÙ�³ÄÊÔÝÙ� ,,,�� �������� ÓI�

)UDHQN��,,�������)ULVN�,,�����������3RN�������7UDXWPDQQ�%6:�����

����6ODY��
SKÀUJ���
S¦A�UJÔ��SUDHV����VJ��
SfW�����VJ��
SPWUÃ�WR�URDU���

S·AFÔ�__�2,QG��S�VUJ��SVW§UJ�EUÃOOW��O¬UPW��GU½KQW���DRU��BS¡WU��BS¡WJGVD
�59���*UN��«�R°OMAI� KHXOH��EUÃOOH��VWR§H�HLQHQ�6FKUHL�DXV���«�RªD�N
DGY�� PLW� *HEUÃOO��� /DW�� S©WVT� KHLVHU�� �� 
S·APÔ�� S©WJT� +HLVHUNHLW��
SBWJ²��SBWSF�VLFK�KHLVHU�UHGHQ���2(�SÖO�URDU���SÖO��SÖBO�WR�URDU���0/*

S3JFO� WR�URDU���WKH�URRW�LV�SUREDEO\�DQ�HQODUJHPHQW�RI�WKH�,(��EDVH�

S¦��
S¦�J��VFKUHLHQ��EUÃOOHQ��EHOOHQ���3RN��������VHH�¶ÂÓÎÇÒ�,,,������
0D\UKRIHU�,,,������:+�,,���������������DQG������VXE�Y��SBVDVT������

�VXE�Y��S|E²��������VXE�Y��S¹HJ²���7UDXWPDQQ�%6:������)DON�7RUS�,,�
���� �VXE� Y��3BVUF��� �������� �VXE� Y��3VNMF��� ���� �VXE� Y��3Z� ,��� ���

�VXE�Y��3«CF���3RN������DQG������VXE�Y�����SFJÔ��S¦�J�Ô��

����/LWK��S§JÎBT��'3����D��S����WKH�GLDO��YDULDQW�S½JÎBT�ODPH��OLPSLQJ�
���FURRNHG�� PXWLODWHG��� �� 
AS�JJP��� S§JÎJT� ���� D� ODPH� SHUVRQ��� WKH
GLDO��YDULDQW�S½JÎJT�NXODZLHF���%¹JD�55�,��������/LWK��S§JÎUJ��SUDHV����VJ�
S§JÎUV�� SUDHW�� ��VJ�� S§JÎBV� WR� EHFRPH� ODPH��� WKH� GLDO�� YDULDQW� S½JÎUJ
NXODZLH®���%¹JD�55�,��������GLDO��SÖÎUJ��SUDHV����VJ��SÖÎUV��SUDHW����VJ�
SÖÎBV� FKURPLH®��XW\ND®��� WR�EHFRPH�ODPH��ÆO������� IRU� WKH�RULJLQ�RI

/LWK�� �VJÔ� IURP�
É²@Ô� VHH�%¹JD�55� ,�����������6WDQJ�9*%6��������
/LWK�� GLDO�� S²FÎB� I�� ����� VWDQGDUG� S²FÎBT� P�� ���� ZULVW� �SBOLPT��� WDUVXV

���
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�LPKPT��� �� 
AS�JJ¡Ô�� 
AS¦JJPÔ� __� *HUP�� 
XS§JIB[� �6ZHG�� GLDO�� WS¤� XQ�
IULHQGO\��JORRP\���2(�XS¡I�REVWLQDWH��VWXEERUQ����
ASBJIBÔ���FI��0/*
XS³DI� YHUERJHQ�� YHUGUHKW�� YHUUÃFNW�� WURW]LJ��� (QJO��XSZ� SUREDEO\� �

ASJP���2(�XS²HJBO�JHKHQ��VLFK�ZHQGHQ��VWUHEHQ���0(�XS²FO�WR�WXUQ�
WZLVW���2)�XSHJB�VLFK�EHXJHQ���SUREDEO\�D�GHQRPLQDWLYH�YHUE���*UN�

¦OIK�J�FURRNHG���FI��*UN��¦IKN�J�VKULYHOOHG�ZLWK�FROG��VKULYHOOHG�ZLWK
ROG� DJH�� VKUXQN�� FRQWUDFWHG��� 2+*� S³IP� .QLHNHKOH�� :DGH��� 0+*

S³IF� 5LVW� GHV�)X§HV���0'X��XS³HIF� 5LVW�� �� 
AS®JL¡Ô� �� 
ASyJJ¡��� VHH
ªÍÍÊÙ�³ÄÊÔÝÙ� ª¢�� ���� %¹JD� 55� ,�� ����� ��������� ,,�� ����� 6WDQJ

9*%6���������)UDHQN��,,����������������7UDXWPDQQ�%6:������)ULVN

,,�������3RN�������������)DON�7RUS�,,�������

����/LWK�� T§VMª� ��D��S�� VXQ��� /DWY�� TBÕMF� 6RQQH�� �� 
T�AFM@¡��� 6ODY�

T¹MOÃDF� �� 
T�MO�zLPÔ� __� *UN�� +RP�� xgLIOJ�� $WW�� |LIOJ�� 'RU�� /gLIOJ�
.LIOJ��$HRO��`gLIOJ��aLIOJ��$UF��`gLIOJ��&UHW��`BgLION� ��|LION��+VFK��
 �
/VgLIOJ�� VXQ��� /DW�� T²M�� ÔJT�P�� 6RQQH�� �
T¡PM���
T¡APM��� 
T¡AFM��
:HOVK� IBVM�� 2&RUQ�� IFVVM�� 0&RUQ�� IFVM�� IPVM�� %UHW�� IFPM� 6RQQH�

�
T¡AFMÔ���*RWK��TBVJM�Q���
T²XJMBÔ���21�T²M�I���
T²XVM¡��6RQQH���2,QG�
TW¥S�� JHQ�� VJ�� T�SBD� Q�� 6RQQH�� /LFKW�� +LPPHO��� T�SZBÔ� P��� T¹SBÔ� P�
6RQQH��� $YHVW�� IWBS·�� JHQ�� VJ�� WW2OH� �PHWULFDOO\� 
IVW2OH�� �KHWHUR�
FOLWLF���DQG�I¹S²���UHJXODU����2,U��T¹JM�I��$XJH�����
T�MJÔ���$OE��IÁM��ÁM
6WHUQ�����
T¹MPÔ�RU�
T¹MJÔ���WKH�URRW�
T¡AFM��
T¹M���VHH�)UDHQN��,,������
�����¶ÂÓÎÇÒ� ,�� ���������7UDXWPDQQ�%6:������0D\UKRIHU� ,,,�� ����

���������)ULVN�,�����������:+�,,�����������3RN����������

����/LWK�� T²FUBT� ���� VLHYH��� /DWY�� TJ¯UT� 6LHE�� :HEHUNDPP��� 6ODY�


T�UP� VLHYH�� �� 
T¦@UPÔ� RU� 
T@¡@UP�� 6ODY�� 
T²K�� ,� VLIW�� �� 
TK¡K�� �5XVV�

¸®Ä¹Ã�� SUDHV�� ��VJ�� ¸®â� WR� VLIW� �GMPVS����2&6� J$KCaDQG� J$;KC��?;a <C
J$ESa�0DU����<CaJ$;ESa�=RJU����I�HJ$;KCa�6XSU����6&U��T¾KBUJ��SUDHV����VJ�
T¾K¦N� DQG� TÈKBUJ�� SUDHV�� ��VJ�� TÈK¦N�� __� *UN�� 
SÉW� WR� VLIW�� EROW��� RQO\
SUDHV��LQG����SO��SªSI�DQG�SUREDEO\�DRU��SwSAI��$WW��DIA�TTÉW� WR�VLIW�
ULGGOH���S�QW� WR�VLIW��EROW���KHUH� UHIHUV� WKH��V\QRQ\P��xQgW� WR�VLIW�
VWUDLQ���$OE�� TIPTI� VLHEH���� 
TK¡Ô�� LQ�%DOWLF� WKHUH�ZDV� OHYHOOLQJ� DIWHU

DQRWKHU�VWHP��/LWK��TJK¸UJ��TJK¸KV� WR�VLIW��EROW���/DWY��TJK§U� WR�VLIW��EROW�
���
TJK�¡Ô���
T�¡���WKH�%DOWLF�VWHP�KDV�WKH�VDPH�UHODWLRQ�WR�WKH�6ODY�

RQH�DV�6ODY�Å
[ÃK��UJÔ�WR�
[�K���>��
[@¡K�FÔ@�a�/LWK��ÐJ¸KV���ÓI��)UDHQN��,,�

���
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����������¶ÂÓÎÇÒ�,,,������������6NRN�,,,�����������7UDXWPDQQ�%6:

�����)ULVN�,������������,,�������2UHO������3RN������

����/LWK�� T²FLUJ�� SUDHV�� �� T²FLJB�� SUDHW�� �� T²FLª� WR� JHW�� WU\� WR� JHW�

UHDFK��WR�VWULYH��DFKLHYH��REWDLQ���T²FLTOJT���D��S�� VD]KHQ�� ���
T¦JLÔ�� __

*UN�� 1KW� WR� FRPH�� WR� DWWDLQ� WR�� UHDFK�� �D� ]HUR�JUDGH���|KW� WR� KDYH
FRPH��EH�SUHVHQW�� WR�KDYH� UHDFKHG�D�SRLQW�� WR�KDYH�FRPH�EDFN�� UH�

WXUQHG��WR�KDYH�FRPH�WR�EH���D�IXOO�JUDGH�ZLWK�WKH�ORVV�RI�WKH�VHFRQG

HOHPHQW�RI�WKH�ORQJ�GLSKWKRQJ���VHH�)UDHQN��,,�������7UDXWPDQQ�%6:

�����)ULVN�,����������������3RN������

����/DWY��TNJ¯U��SUDHV����VJ��TNFKV��SUDHW����VJ��TN¯KV�ODFKHQ��YHUOD�

FKHQ��VSRWWHQ���TNBÐET�DQG�TNB³ET�GDV�/¬FKHOQ���TNB³E³U�DQG�TNBÐE³U
O¬FKHOQ�� YHUODFKHQ�PDFKHQ�� ]XP�*HJHQVWDQG� GHV� 6SRWWHV�PDFKHQ�
VFKPHLFKHOQ��� SUREDEO\� ZLWK� WKH� XQLILFDWLRQ� RI� RULJLQDOO\� GLIIHUHQW

LQWRQDWLRQV� RI� WKH� QRXQ� DQG� YHUE�� 6ODY�� 
TNÃK�UJ� �T¥�¾ ���
TNz@¡Ô��
SUDHV����VJ��
TNtK���T¥�����VJ��
TN²KUÃ��T¥�¾ WR�ODXJK�� __�H[FHSW�%DOWR�
6ODYLF� WKH� UHIOH[HV� RI� WKH� ORQJ� GLSKWKRQJ� LQ� DOO� WKH� UHVW� RI� WKH� ,(

ODQJXDJHV�ZHUH�SUREDEO\�DOPRVW�HQWLUHO\�ORVW��2,QG��TN§ZBUF�O¬FKHOW�
O¬FKHOW�YHUVFK¬PW��HUU½WHW����
TN·@�FÔ��SHUI��TVGNJZ¡O§Ô��SDUW��TNJUBÔ
O¬FKHOQG���TNFSBÔ�O¬FKHOQG��IUHXQGOLFK��DXIJHEOÃKW���TN§ZBN�Q�6WDX�
QHQ��6WRO]��+RFKPXW���*UN��ME�DOJ� ��GgLWJ� �+VFK����FILOMMEID�J� ��MM�
IURP� 
ÉTNÔ�� JHUQ� O¬FKHOQG��� MEIDÉW�� MEIDIÉW� ODFKH��� /DW�� NSVT�� I�

NSB� ZRQGHUIXO�� UHPDUNDEOH�� XQXVXDO�� TXDLQW�� VWUDQJH�� � �2,QG�

TNFSBÔ���2,U��N²BE�5XKP����
NFJEPÔ��N¸JEJE�UÃKPW�VLFK����
NPJEJUJ�
VHH�¶ÂÓÎÇÒ�,,,�������7UDXWPDQQ�%6:����������0D\UKRIHU�,,,������

)ULVN�,,�����������:+�,,���������3RN����������

����6ODY��
TOÀUJ� �8NU��>¨ÇÍÇ×ÐÄÓÌÊË@�¸µÖ¹°��6ORYHQ��GLDO��TO¾UJ�
&]HFK�TOPVUJ��6ORYDN�TOVUt����
TO²A�UJÔ�RU�
TO¦A�UJÔ��WKH�IXOO�JUDGH�LQ
WKH�LQILQLWLYH�ZLWK�WKH�]HUR�JUDGH�LQ�WKH�SUHVHQFH�
TOPWFUÃ���
TO·A�
FUJ�� WKH�GRXEOHW�YHUE�ZLWK�WKH�UHYHUVH�GLVWULEXWLRQ�RI�JUDGHV�KDV�WKH

IROORZLQJ� IRUPV�� TOPW�UJ� �� 
TO·A�¡�UJÔ� a� TOVKUÃ� �� 
TO²A�K�FUJ� RU

TO¦A�K�FUJ�__�2,QG��TO�WBOÔ�Q��%DQG��6HKQH���B�TO¡WJS¦��RKQH�6HKQH��
$YHVW��TO¡WBS·�6HKQH��6FKQXU��HWF���WKH�]HUR�JUDGH�LQ�21�TO¾B�ZLQ�

GHQ�� ]ZLUQHQ��ZHQGHQ��� TO¾ÞS�P�� 6FKOLQJH�� DQG� 6FKQHOOLJNHLW���2(
TO¹E�P�� (LOH��ZLWK�WKH�IXOO�P�JUDGH�LQ�21��TO¼HHS� VFKQHOO����*HUP�

���
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TOBAAVÔ���
TO²A�¢Ô�� L��H�� LQ� WKH�SURVRGLF�FRQWH[W�FRUUHVSRQGLQJ� WR
%DOWR�6ODYLF�DFFHQWXDO�PRELOLW\�� VHH�¦ÝÃÐ��¥ÇÒÎ���������FI��¦ÝÃÐ�

³ÐÌÒÂÛÇÏÊÇ�ÆÐÍÅÐÔ��������LQ�*HUP��
TOFABO��*RWK��TOJXBO�HLOHQ�
NRPPHQ�ÃEHU���WKH�VKRUWHQLQJ�RI�
¦�WRRN�SODFH�XQGHU�WKH�VDPH�FRQ�
GLWLRQV� ZLWK� WKH� IROORZLQJ� VLPSOLILFDWLRQ� RI� ORQJ� �AAÔ�� 7KH� URRW� LV
SUREDEO\�DQ�HQODUJHPHQW�RI�WKH�,(�EDVH�
�T�O¦���VHH�¶ÂÓÎÇÒ�,,,������

0D\UKRIHU� ,,,�� ��������� 7UDXWPDQQ� %6:� ����� GH� 9ULHV� ����� ����

)HLVW������3RN������DQG�����

����/LWK��TQK§VUJ��SUDHV����VJ��TQK§VOV�DQG�GLDO��TQK§VKV��SUDHW����VJ�
TQK¸WJBV� WR�VSLW� �RXW����/DWY��TQ®BÕU��SUDHV����VJ��TQ®BÕKV��SUDHW����VJ�
TQ®¨WV� VSHLHQ��� 6ODY�� 
Q@ÃA�UJ� �� 
Q@ÁA�UJ�� SUDHV�� ��VJ�� 
Q@À@��� ��VJ�

Q@À@FUÃ� WR� VSLW� �RXW��� __� 2,QG�� GHI�WBUJ� VSXFNW�� VSHLW� DXV��� SDUW�

GHIZ¹UBÔ� JHVSXFNW�� JHVSLHQ���*UN��PT°W� VSXFNH��� /DW�� TQV²�� TQVFSF�
TQ¹UVN� VSHLHQ��VSXFNHQ���*RWK��TQFJXBO��21�TQjKB��2(�TQXBO��26
TQXBO��2+*�TQXBO�VSHLHQ���LQ�DFFRUGDQFH�ZLW�WKH�FRPPRQ�VWUXF�

WXUH� RI� VXFK� URRWV� RQH� KDV� WR� UHFRQVWUXFW� WKH� URRW� 
TQ@¡V��
TQA��

TQ@¹Ô��� VHH�)UDHQN�� ,,�� ���������¶ÂÓÎÇÒ� ,,,�� �����7UDXWPDQQ�%6:
�����0D\UKRIHU� ,,,�� ��������� )ULVN� ,,�� ���������:+� ,,�� ��������

)HLVW����������GH�9ULHV������3RN�����������

����/LWK�� ÎJ§VSª� I�� ���� 1RUWK�� __� 6ODY�� 
T�WFSÁ� 1RUWK��� /DW�� DBVSVT
1RUGZHVWZLQG�� �WUDGLWLRQDOO\� �� 
J·A�F�SP���� +LUW� ��� ,)� ��� ������
��������������
J¡A�F�SPÔ��ZKHUH�
¡���
¦��LI�ZH�DFFHSW�=XEDWÞtV�ODZ�LW�LV
SRVVLEOH�WR�WUDFH�DOO�WKH�IRUPV�EDFN�WR�
J@¡A�F�SPÔ��LQ�/DWLQ�@�LV�QRW�UH�
IOHFWHG�LQ�VXFK�FDVHV��LQ�/LWK��WKH�YRZHO�RI�WKH�VHFRQG�V\OODEOH�LV�QRU�

PDOO\�GURSSHG��WKHUH�DOVR�WRRN�SODFH�D�GHULYDWLRQDO�UHVWUXFWXULQJ�RI

WKH�VWHP��6ODYLF�UHWDLQV� WKH�PRVW�DUFKDLF�VWUXFWXUH�RI� WKH�VWHP�ZLWK

WKH�GHYHORSPHQW�
É@¡Ô�!�
É²Ô�DFFRUGLQJ�WR�=XEDWÞtV�ODZ��VHH�)UDHQN�
,,�������¶ÂÓÎÇÒ�,,,�����������7UDXWPDQQ�%6:����������:+�,������

3RN������

����6ODY�� 
ÎÀSÁ�� 
ÎÀSJOÁ� ���
T@�ASPÔ� �� 
T@²AS¸Ô�� ZLWK� WKH� VWUHVV
WUDQVIHU�DFFRUGLQJ�WR�+LUW�,OOL°�6YLW\°tV� ODZ��a�2,QG��TZ¡M§Ô� %UXGHU
GHU� )UDX�� 6FKZDJHU�� ���
T@²�A�S¸Ô�� ZLWK� WKH� ORVV� RI� WKH� VHFRQG� HOH�
PHQW�RI�WKH�ORQJ�GLSKWKRQJ���VHH�¶ÂÓÎÇÒ�,9�������7UDXWPDQQ�%6:

�����0D\UKRIHU�,,,����������

���
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����/LWK�� Î§SLB� ��D��S�� PDJSLH��� 6ODY�� 
T�A�ºSLB� PDJSLH�� ��AÔ�
SRVWXODWHG� IRU�3URWR�6ODYLF�SUREDEO\� DSSHDUHG� VHFRQGDULO\� LQ� VHSD�

UDWH�6ODYLF�GLDOHFWV�� __�2,QG��q¡SJÔ� I�� HLQ�9RJHO���q¡SJL¡� DQG�T¡SJL¡� I�
GLH� LQGLVFKH�(OVWHU�

 

����2,QG�� �JÔ�� LV�SUREDEO\�QRW� IURP�,(�
·��EXW�DQ

HOHPHQW�RI� WKH�L�VXIIL[� �WKLV� �JÔ�XVXDOO\�RFFXUV� LQ�FDVH�RI�GHULYDWLRQ

IURP� J�VWHPV� RU� DWKHPDWLF� VWHPV��� WKXV� RQH� FDQ� VLPSO\� VXJJHVW� IRU

%DOWR�6ODYLF�
J²SL¡�RU�
JA²SL¡��$OE��TPSS�� FURZ�� ���
JA¦SO¡�� DFF�� WR
-RNO��WKDW�ZDV�IRUPHO\�FRPSDUHG�ZLWK�WKH�URRW�LV�SUHVHQWO\�UHMHFWHG

E\�2UHO�ZKR�UHFRQVWUXFWV�3URWR�$OE��
UÎ¡STO¡��RQ�WKH�EDVLV�RI�WKH�5X�
PDQLDQ� ORDQ�ZRUG� DJPBS©� FURZ���� FRQQHFWLQJ� WKLV� VWHP� ZLWK� ,(


L0TOPÔ�EODFN���VHH�¶ÂÓÎÇÒ�,,,�������)UDHQN��,,�������7UDXWPDQQ�%6:
�����0D\UKRIHU�,,,������������2UHO������3RN������

����6ODY�� USÀUJ���
US²A�UJÔ�� WKH� IXOO�JUDGH� LQ� WKH� LQILQLWLYH�ZLWK� WKH
]HUR� JUDGH� LQ� WKH� SUHVHQFH�� 
USPW�FUÃ� �� 
US·A�FUJ�� WKH� GRXEOHW� YHUE
ZLWK� WKH� UHYHUVH� GLVWULEXWLRQ� RI� JUDGHV� KDV� WKH� IROORZLQJ� IRUPV�


USPW�UJ���
US·A�¡�UJÔ�a�
USVKUÃ���
US²A�K�FUJ��7KH�UHFRQVWUXFWLRQ�RI�WKH
URRW�
US²AÔ�DJUHHV�ZLWK�WKH�HYLGHQFH�RI�RWKHU�,(�ODQJXDJHV��FI��*UN�
TR¨W� YHUZXQGH��� *HUP�� 
×S²AÔ� a� 
×S©AAÔ� LQ� 2(� ÞS²XJHFBO�� 2+*
ESBVXFO�HWF��7KH�URRW�LV�SUREDEO\�RQH�RI�WKH�HQODUJHG�YDULDQWV�RI�WKH

,(� EDVH� 
UFS·Ô�� LWV� ]HUR� JUDGH� LV� SUREDEO\� UHSUHVHQWHG� LQ�*UN�� TR°W
�IXW�� TR°SW�� SI�� SDVV�� TgTRªMAI�� WR� ZHDU� RXW�� GLVWUHVV�� DQG� LQ� 6ODY�

US�UJ��ZKLFK��KRZHYHU��DV�ZHOO�DV�WKH�YHUE�
U¸SUJ��EHORQJHG�WR�WKH�LP�
PRELOH�DFFHQWXDO� W\SH�� VHH�¦ÝÃÐ�³¢�������¶ÂÓÎÇÒ� ,9�� ������� ���

������������)ULVN�,,�������)UDHQN��,,��������VXE�Y��US¹O�UJ���������VXE
Y��US§VOZUJ���7UDXWPDQQ�%6:�����������3RN�����������������������

����6ODY�� 
ÐÀUJ� �� 
[@ÀUJ�� SUDHV�� ��SO�� 
ÐJK�UÃ� �� 
[@Z@POUJ� WR� FKHZ�

�8NU�� ®Ö¹°�� 2&]HFK� Ð¾UJ�� Ð²UJ�� 6ORYDN� ÐVUj�� 0%XOJ�� SUDHV�� ��VJ�

AC~KSa>3V��%RORQ�@���/LWK��ÐJ§VOPT�SO��I������ JLOOV���/DWY��ÐBÕOBT�SO��I�
.LHIHU��.LQQODGHQ��.LHPHQ��a�%XOJ��®Öµ¨�I��OLS��__�*HUP��
L@VKKBÔ��21
UZHHKB�� UZHHWB� NDXHQ�� HVVHQ���� *HUP�� 
L�@�FAABÔ� �2+*� LJVVBO�� 2(
D¦PXBO�NDXHQ��EHL§HQ���2+*�LJP��LJVVB�.LQQEDFNH�����
L@¦APÔ���,(

I@¦APÔ��WKH�VKRUWHQLQJ�RI�
¦�DQG�WKH�OHQJWKHQLQJ�RI�WKH�UHVRQDQW�LQ
����������������������������������������������������

 

���&I��DOVR�q¡SH§D�P��HLQ�EHVWLPPWHU�9RJHO���q¡S�HBÔ�P���q¡S�H�I��HLQ�9RJHO��

���



7��"��%ZCP

WKH� SURVRGLF� FRQWH[W� FRUUHVSRQGLQJ� WR� WKH� %DOWR�6ODYLF� DFFHQWXDO

PRELOLW\�� VHH� ¦ÝÃÐ�� ¥ÇÒÎ�� ������� ÓI�� ¦ÝÃÐ�� ³ÐÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔ

�������IRU�WKH�VWUXFWXUH�RI�WKH�URRW�FI��DOVR�/DW��HJO�HWB�I�� JXP�V���

$IJK��Ð²W·M�DQG�RWKHU�,UDQLDQ��,UDQ��
KZ¡AÔ��WKH�IXOO�JUDGH�RI�WKH�URRW
UHSUHVHQWHG� LQ� WKH� ,UDQLDQ� SUHVHQFH� VWHP�� 13HUV�� Ð¡XÔ�� 7DW�� l9Ô�

%DOXFKL� l¡ZÔ��.XUG�� l¿Ô��7©OHÍL� lÁÔ��$IJK��Ð²XÔ�o�DQG� WKH� ]HUR�JUDGH

,UDQ��
KZ¹��UHSUHVHQWHG�LQ�03HUV��0DQLFKDHDQ�SDUW��lXXE���VHH�¦ÝÃÐ
³¢�������¦ÝÃÐ���������������¶ÂÓÎÇÒ�,,���������£§²���������)UDHQN�

,,�������������7UDXWPDQQ�%6:������GH�9ULHV������3RN�������ÓI��:+

,������

����/LWK�� Ð²FEªUJ� EHFRPH� VWDOH�� PRXOG\� �PG� CSFBE���� Ð²FEBT� ���
IORZHU��� GLDO�� Ð§JEBT� %OÃWH�� �%¹JD� 55� ,,�� ����� ����� �� /DWY�� [J¯E¯U�
SUDHV����VJ��[J¯EV��[J¯ÐV��SUDHW����VJ��[J¯E£KV� %OÃWHQ�WUHLEHQ��EOÃKHQ�
EXQW�VHLQ��VFKLPPHOQ���[J¯ET�%OXPH��%OÃWH��%OÃWH]HLW��(UVWOLQJVIUÃFK�
WH�� 6SHQGH�� %UDXWJHVFKHQN��� /LWK�� ÐZE�UJ�� SUDHV�� �� ÐÖEJ� WR� IORZHU�
EORRP���GLDO���ÆO�������ÐÖTUJ��SUDHV����ÐÖTUB��SUDHW����ÐÖEP�UR]NZLWD®�� __

*RWK�� LFJOBO� �RQO\� SUDHV�� ��VJ�� LFJOJ×��� VT�LFJOBO� �SUDHV�� ��SO�� VT�

LFJOBOE��ZHDN�SUDHW��VT�LFJOPEB��NHLPHQ���NJ×�VT�LFJOBO��RQO\�SDUW�

SUDHV�� QRP�� SO��P��NJ×�VT�LFJOBOEBOT�� PLW� KHUYRUNHLPHQ��� ZLWKRXW

WKH�SUHVHQFH��OÔ��SDUW��SUDHW��QRP��VJ��Q��VT�LJKBOBUB�KHUYRUJHNHLPW��

2(� D³OBO� EHUVWHQ�� RIIHQ� VWHKHQ�� �VWURQJ�� ,�FO���� 26� L³OBO� �VWURQJ�

,�FO����2+*�L³OBO��VWURQJ��,�FO���KHUYRUNHLPHQ���2(�D³×�.HLP��MXQJHU

6FK½§OLQJ���26�L³E� .HLP�� MXQJHU�7ULHE���2+*� GSVNJL³EJ�Q�� SULPXP
JHUPHQ��� HUVWHU� 7ULHE�� �1+*� GLDO�� LFJEF��� 26� L³NP�� 2+*� L³NP

�DINP��DQG�L³N��*HUP��,FJN���WKH�%DOWLF�PDWHULDO�SHUPLWV�WKH�UHFRQ�

VWUXFWLRQ�RI�WKH�URRW�LQ�WKH�VKDSH�RI�
I¦@Ô�DQG�
IF@·Ô��LI�ZH�DFFHSW�WKH
SULPDF\�RI�WKH�*HUP��QDVDO�SUHVHQFH�WKH�VHFRQG�YDULDQW�LV�UHPRYHG

�WKH�SHFXOLDULWLHV�RI� WKH�*RWK��YHUE�GHILQLWHO\�SRLQW� WR� WKH�W\SH�FRU�

UHVSRQGLQJ� WR� WKH� QLQWK�2,QG�� FODVV�� WKH� OHQJWK� RI� 3URWR�*HUPDQLF

URRW��Ô�LV�FRQILUPHG�E\�WKH�UHJXODU�WUDQVIHU�RI�WKH�YHUE�LQWR�WKH�ILUVW

DEODXW�FODVV

 

����EXW�SULPDU\����
J·�ODFNV�LQ�WKLV�W\SH�RI�YHUEV��DV�WKHLU

SULPDU\� JUDGH� RI� WKH� URRW� LV� D� ]HUR� RQH� ZH� DUH� OHIW� ZLWK� RQO\� WKH

����������������������������������������������������

 

���,I��J��ZDV�VKRUW�ZH�ZRXOG�H[SHFW�WKH�WUDQVLWLRQ�LQWR�WKH�,9�DEODXW�FODVV�

���
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YDULDQW� ���
·J�� VLQFH� LQ�FDVH� ,(� 
J·�RI�RQH�FRXOG�H[SHFW�*HUP�� z� LQ

OÔYHUE��� WKH� FKRLFH� RI� WKH� ILUVW� YDULDQW� LV� VXSSRUWHG� DOVR� E\�2/DWY�

�/DQJH��[JFU��[JFUJFT��SUDHV����VJ��[FKV��[FKVPT�KHUYRUEOÃKHQ��]XP�9RU�
VFKHLQ� NRPPHQ�� �0ÃKO��(QG]�� ,9�� ������ LI� ZH� LQWHUSUHW� �FÔ� LQ� WKH
SUHVHQFH�DV�D�ORQJ�YRZHO��WKXV�LQ�3RN��������WKH�IROORZLQJ�ZRUGV�DUH

QRW� UHOHYDQW� IRU� GHWHUPLQLQJ� WKH� SURVRGLF� VWUXFWXUH� RI� WKH� URRW� EH�

FDXVH� RI� WKH� SRVVLEOH�*HUP�� VKRUWHQLQJ� EHIRUH� WKH� UHVRQDQW� LQ� WKH

XQVWUHVVHG� SRVLWLRQ�� 2(� DJOV� 5LW]H�� 6SDOWH�� �EXW� %RVZRUWK�7ROOHU

�����D²OV�I��D�FKLQN��ILVVXUH����'X���GLDO�"��LFFO�6SDOWH��.HLP���0'X�

L¦OF��EXW�0/*�L³OF���'DQLVK�GLDO��LJO� 6SDOWH��� VHH�)UDHQN�� ,,�������

)HLVW������)DON�7RUS� ,���������� �VXE�Y��,JNF���)UDQFN�YDQ�:LMN

�����VXE�Y��,JFN���3RN����������

����/LWK��Ð§JTUJ��SUDHV����VJ��Ð§JEÐJV��SUDHW����VJ��Ð§JEÐJBV� WR�SOD\�
IUROLF��DPXVH�RQHVHOI���VSLHOHQ��VLFK�YHUJQÃJHQ��VLFK�EHOXVWLJHQ��YHU�
JQÃJW� VHLQ�� __� /DW��IBFEVT�P�� %½FNFKHQ�� MXQJHU�=LHJHQERFN���*RWK�
HBJUT� JRDW��� 21� HFJU� I��� 2(� H¡U� I��� 26� H¦U� I��� 2+*� HFJ[� I�� =LHJH��

2,QG�� KJIUF� VSULQJW� DXI�� IOLHJW��� I§ZBD� 5R§��� 6ODY�� 
r�K¥DÃ� KDUH�
�5XVV��¯¦Ä½��JHQ��VJ��¯¦±½¨��8NU��¯¦Ä½Ã��%5XVV��¯¦Ä½��5XVV��&K6ODY�

B;&OU��%XOJ��¯¦½��¯¦²��6&U��¯Û½�>WKH�UHVXOW�RI�FRQWUDFWLRQ@��6ORYHQ�
[nK·D��JHQ��VJ��[nKDB�>UHJXODU��QHZ�FLUFXPIOH[�@��&]HFK�[BK²D��6ORYDN
[BKBD��3ROLVK�[BK�D���/LWK��GLDO��[VÐLJT�+DVH����
[VPKFLBT��[Ô�DQG�SURE�

DEO\�URRW�YRFDOLVP�DUH�H[SODLQHG�E\�WKH�ERUURZLQJ�IURP�.XUÍLDQ���LI
ZH�DFFHSW�DOO�WKH�FRUUHVSRQGHQFHV�ZH�KDYH�WR�VXSSRVH�D�ORQJ�GLSK�

WKRQJ��)UDHQN��,,�������������������:+�,�������¶ÂÓÎÇÒ�,,������0D\U�

KRIHU� ,�� ����� ,,,�� ����� ���������0D\UKRIHU� (:$� ,,�� ��������� ����

���������3RN�������
HIBJEPÔ�a�
IIBJEPÔ�=LHJHQERFN��=LHJH��
����/LWK��ÐBSO¥��DFF��VJ��Ð§SO�¾����JXW��ERZHO���GLDO��Ð§SOB������/DWY�

[BTOB�I��'DUP���SO��(LQJHZHLGH����,(�
II²SO¡��ZLWK�WKH�GLDOHFWDO�UHOLF
RI� WKH� VWUHVV� VKLIW� DFFRUGLQJ� WR�+LUW�,OOL°�6YLW\°tV� ODZ�� __� WKH� WUDGL�
WLRQDO�DQDO\VLV�RI�WKH�FRUUHVSRQGHQFHV��21�H�SO�I���SO��HBSOBS�'DUP��

SO�� (LQJHZHLGH�� �� 
HBSOP� �� ,(� 
IIPS·O¡�� 2(�NJDHFSO� Q�� DUYLQD��
2+*� NJUUJ�MB��HBSOJ�� 21� HBSO� Q�� *DUQ�� )DGHQ��� 2(� HFBSO�� 0/*

HBSO��2+*�HBSO��/DW��IBSPÔ�LQ�IBSVTQFY�P��'DUPVFKDXHU��DQG�2,QG�

I²SBD�P�� %DQG���IJS��I�� $GHU����
II0BPÔ�DQG�
II0B¡�� LQ�*UN��CORD��I�

���
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'DUP�� 'DUPVDLWH�� :XUVW�� LW� LV� VXSSRVHG� WKDW� D� PRUSKRQRORJLFDO

UHVWUXFWXULQJ�ZLWK� WKH�UHSODFHPHQW�RI� �NÔ� IRU� �DÔ� �ÓI��3RN������� WRRN
SODFH�� EXW� /DW�� ISB� I�� �3ODXWXV�� HWF��� /HHUGDUP��� SO�� (LQJHZHLGH��

IMMBF�SO�� NOHLQHUQ�YRUGHUQ�'¬UPH���ZKHUH�GLDO�� �Ô� LQVWHDG�RI� �¦Ô� �LQ
:+�,������ >ZLWK� UHIHUHQFH� WR�(UQRXWtV��/HV�±O±PHQWV�GLDOHFWDX[�GX
YRFDEXODLUH� ODWLQ�@� WKH�6DELQLDQ�RULJLQ� LV�DVVXPHG��SUREDEO\�DOORZV

WR�UDGLFDOO\�FKDQJH�WKH�DQDO\VLV�RI�YRFDOLVP�LQ�WKLV�URRW��/DW��IBSPÔ�LQ

IBSVTQFY�P��'DUPVFKDXHU�� �2,QG��I²SBD�P��%DQG���IJS��I��$GHU���

II·SPÔ�DQG�
II·S¡��DQG� WHPSWLQJ�$OE��[PSS�� I���SO��[PSS�� JXW�� �LI�ZH
VKRXOG�PDQDJH�WR�RYHUFRPH�WKH�GLIILFXOWLHV�ZLWK�WKH�UHIOHFWLRQ�RI�,(


IIÔ

 

���� �� 3URWR�$OE�� EÐ¡SO¡� �� ,(� 
II²SO¡�� 21� H�SO� I��� SO�� HBSOBS
'DUP��� SO�� (LQJHZHLGH���� 
HBSOP��� ,(� 
II²SO¡��2(�NJDHFSO� Q�� DU�
YLQD���2+*�NJUUJ�MB��HBSOJ��21�HBSO�Q��*DUQ��)DGHQ��2(�HFBSO��0/*

HBSO�� 2+*� HBSO�� *UN�� CORD�� I�� 'DUP�� 'DUPVDLWH��:XUVW��� ZKHUH� D
PRUSKRQRORJLFDO� UHVWUXFWXULQJ� ZLWK� WKH� FKDQJH� RI� �NÔ� IRU� �DÔ� LV
VXSSRVHG��� ,(� 
II²SO¡�� VHH� 3RN�� ����� )UDHQN�� ,,�� ������:+� ,�� ����
��������� ����� GH� 9ULHV� ����� ����� 2UHO� ��������� 0D\UKRIHU� ,,,�

���������)ULVN�,,������������

����WKH�ORQJ�GLSKWKRQJ�WKDW�DSSHDUHG�DV�WKH�UHVXOW�RI�DGGLQJ�WKH

,(� SUHIL[�� 6ODY��ºSUÃ� EDWWOH�� ZDU�� �� 
²S�UJÔ� __� XVXDOO\� LW� LV� UHIHUUHG� WR
2,QG�� 0F¸UJ� HUKHEW� VLFK�� EHZHJW� VLFK��� ²Z�BS�UJ� VHW]W� LQ� %HZHJXQJ��
PHG��SUF��*UN���RNªMI� WR�VWLU��VWLU�XS��WR�XUJH�RQ��LQFLWH��WR�PDNH�WR
DULVH��FDOO�IRUWK��WR�H[FLWH���/DW��PSJPS� WR�VWDQG�XS��WR�ULVH��DSSHDU��WR

EHJLQ�� WR�JURZ�� WR�DULVH�� WR�KDSSHQ�� WR�EH�ERUQ���DOO� WKHVH�VWHPV�GH�

PRQVWUDWH� D� RQH�V\OODEOH� URRW�� WKLV� URRW� LV� UHDOO\� FRQQHFWHG� ZLWK� D

QXPEHU�RI� FRUUHVSRQGHQFHV�ZLWK� VLPLODU� VHPDQWLFV��2,QG�� TBN�BS§Ô
P��� TBN�§SBFBÔ� Q�� .DPSI�� :HWWVWUHLW��� $YHVW�� IBN�BS·OBÔ�� 23HUV�
IBN�BSBOBÔ� Q�� IHLQGOLFKHV� =XVDPPHQWUHIIHQ�� .DPSI��� 2,QG�� 0�U²Ô�
����������������������������������������������������

 

���2UHO�FRQVLGHUV�$OE��[��LQ�WKLV�ZRUG�WR�EH�WKH�UHVXOW�RI�WKH�SDODWDOLVDWLRQ�RI�,(�K��
FRQQHFWLQJ�WKLV�ZRUG�ZLWK�WKH�,(�URRW�
KFS·��WR�HDW��GHYRLU���EXW�LQ�WKLV�FDVH�LW�FDQQRW

EH�FRPSDUHG�ZLWK�%DOWLF�ZKHUH� WKH� UHIOH[�H��ZRXOG�EH�H[SHFWHG��:LWKRXW� WKH�GLUHFW

FRPSDULVRQ�RI�$OE��ZRUG�ZLWK�%DOWLF�ZH�ZLOO�KDYH� WKH�XVXDO� URRW� HW\PRORJ\�ZLWKRXW

DQ\�GLUHFW�FRUUHVSRQGHQFHV�LQ�RWKHU�,(�ODQJXDJHV�DQG��PRUHRYHU��VHPDQWLFDOO\�XQFRQ�

YLQFLQJ�

���
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1ÔUJÔ� I�� $QJULII�� 6WUHLW��� $YHVW�� �·S·UJÔ� (QHUJLH��� BS·OVÔ� P�� .DPSI�
:HWWNDPSI��� DV�ZHOO� DV�ZLWK� WKH� WKHPDWLF�YDULDQW�RI� WKH� URRW��2,QG�

S§FBÔ�P���Q�� .DPSI���$YHVW��S2OBÔ�Q�� 7UHIIHQ��.DPSI��6WUHLW���21�FSO
DGM�� WÃFKWLJ�� HQHUJLVFK��� 2+*� FSOVTU� .DPSI�� (UQVW��� 2(� FPSOPTU
(UQVW��(LIHU���21�KBSB� 6WUHLW���UXQLF�6ZHG��JHQ��VJ�� JBSV��2&6��@KUaI�
GLVFRUG��FRQWHQWLRQ��VWULIH��FRPSHWLWLRQ��FRQWHVW���25XVV���@KUaI�� IHU�
YRXU��]HDO��FRPSHWLWLRQ��FRQWHVW���RQO\�LQ�RQH�VWHP�ZH�ILQG�D�GLV\OODE�

LF�URRW��*UN��ÐRg�QW� WR�VWLU�WR�DQJHU��SURYRNH���ÐRE�Q�ZW� WR�URXVH�WR
DQJHU��URXVH�WR�ILJKW��SURYRNH���SUREDEO\�KHUH�DOVR�EHORQJV�
�ROQOJ
LQ��ROQàNW�WR�VWLU��URXVH��XUJH�RQ���LW�VKRXOG�EH�QRWHG�WKDW�URRWV�ZLWK
WKH�YRFDOLF�$QODXW�DUH�VXEMHFW�WR�WKH�LQIOXHQFH�RI�SURFOLWLF�DQG�RWKHU

SUHFHGLQJ�HOHPHQWV��WKH�UHVXOWV�RI�WKLV�LQIOXHQFH�DUH�RIWHQ�XQGLVWLQ�

JXLVKDEOH�IURP�WKH�UHIOH[HV�RI�D�GLV\OODELF�RU� ORQJ�URRW��2,QG�� SF§Ô
EHZHJW�� HUUHJW��� � LV� IURP� SUBÔ� �ZKHUH� Ô� LV� WKH� HIIHFW� RI� WKH� UHGXS�

OLFDWLRQ���2,QG���SUBÔ� EHWURIIHQ�� YHUVHKUW�� EHGU¬OHU����SUJÔ� I�� 8QKHLO�
/HLGHQ���ZKHUH�¡��LV�WKH�UHVXOW�RI�WKH�PHUJLQJ�ZLWK�WKH�¡ÔSUHIL[

 

����$V

WKH� WUDFHV�RI� WKLV�SUHIL[�FDQ�EH� IRXQG� LQ�6ODYLF� �
B�TL�EÃ��
B�CS²EÃ�

B�QBEÃ�� DQG�2,QG�� 0�U²Ô�� 1�UJÔ� LQ� LWV� WXUQ� FDQ� EH� GLUHFWO\� FRPSDUHG
ZLWK�2&6��25XVV���@KUaI���ZH�KDYH�WR�DFFHSW�WKH�IDFW�WKDW�WKH�6ODYLF
VWHP�
ºSUÃ�FDQ�EH�GLUHFWO\�FRPSDUHG�ZLWK�2,QG���SUJÔ��L��H��
ºSUÃ�JRHV
EDFN�WR�,(�
²Ô���0UJ���VHH�¶ÂÓÎÇÒ�,,,�������3RN�����������0D\UKRIHU
,���������������� ,,,��������������)ULVN� ,����������� ,,���������������

:+�,,�����������GH�9ULHV����������

7KH�FDVHV�ZKHQ�WKH�FKRLFH�EHWZHHQ�WKH�ORQJ�GLSKWKRQJ�DQG�%H]�

]HQEHUJHUtV�FRPELQDWLRQ�LV�GLIILFXOW�

����%DOW�� 
§JÎLVT� FOHDU�� OLJKW�� EULJKW�� �� 
¡J�TLÔ�RU� 
¡JEI�TLÔ� �KHUH
DSSDUHQWO\�²FTNª�%UHQQKRO]���VHH�EHORZ���/LWK��BJÎL½T�����DQG�§JÎLVT
���� FOHDU�� OLJKW�� EULJKW�� GLVWLQFW�� FOHDU�� �WKXV� '/.Ë�� /\EHULV� JLYHV
§JÎLVT�����:/LWK��GLDO���ÆO����§JÎLVT��ÔLJ��§JÎLJBJ� MDVQ\��Z\UDtQ\���QLH��
2/LWK��§JÎLVT��ÔJ������DQG�BJÎL½T��Ô±������MDZQ\��MDVQ\���§J¥LVT�QRP��VJ�
����������������������������������������������������

 

���³I��2,QG��¡�U�UBD�HPSIDQJHQ���SDUW��IURP�¡Ô���E¡Ô�LQ�(PSIDQJ�QHKPHQ�����*UN�
CHRWST�J��
ÉW�D�T¨��

���
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P��'3�������§J¥LJ�QRP��VJ��I��'3��������������������§J¥L@�QRP��VJ��I��'3
������§JQ[IJ�QRP��VJ��I��'3������§J¥L¶¾DFF��VJ��P��'3��������§J¥LV�DFF�
VJ��P��'3��������§J¥LJVT� DFF��SO��P��'3������� �WKH�YDULDQW�RI� ��D��S��
BJ¥L¾T�QRP��VJ��P��'3������BJ¥L¾NJ�LQVWU��VJ��P��'3��������ÓI��DOVR�WKH
IRUP� ZLWK� WZR� VWUHVVHV�o�§J¥L¾T� QRP�� VJ�� P�� '3� ������ /LWK�� ÖÎLVT
FOHDU���6ODY��
�TOÁ��I��
�TOB�FOHDU�����
ºJT�L��O?����
¡J�TL��RU�
¡JEI�TL���
5XVV�� ß¸µÂ±�� 8NU�� ß¸µ°±�� %XOJ�� ß¸µ�� I�� ß¸µ¨�� 6&U�� K½¸¨µ�� I�� K½¸µ¨�
6ORYHQ��K§T·O��I��K§TOB��&]HFK�KBTOÖ��6ORYDN�KBTOÖ��6ODY��
�TLSB�VSDUN��
5XVV��Ù¸²à¨��%XOJ��Ù¸²à¨��6&U��Þ¸²à¨��6ORYHQ�� ²TLSB� __� ,(�
¡@FÔ�
·@FÔ
WR�EXUQ��VKLQH��!�WR�GDZQ����
¡@FÔS��
·@FÔOÔ�GDZQ��PRUQ��GD\��o�*UN�

�+RP���xgRIOJ� IUÃK��PRUJHQGOLFK���$YHVW���J���M���BZBSÔ����M���BZBO��Q�
7DJ��� �M��� BJBSB��P�� SO�� 1DPH� GHU� *RWWKHLWHQ� GHU� 7DJH��� *RWK�� BJS

PRW��� IUÃK���21�¡S� IUÃK���2(�RS��26�¦S��2+*�¦S� YRUKHU�� HKH�� __� ,(

BJEI�� EUHQQHQ���7KHUH�DUH�QRW� UHOLDEOH� IRUP� LQ�2,QG�� WR�GHWHUPLQH
WKH� URRW� TXDQWLW\�� SDUW�� JEEI§Ô� �9��� FDQ� EH� EDFN�IRUPDWLRQ� IURP
SUDHV��JOEEI¯�HQW]ÃQGHW��HQWIODPPW���VXEVW��JEIN§��P���9���%UHQQ�
KRO]�� LV� LQ�DOO� OLNHOLKRRG�DQ� ,QGR�$U\DQ�VWHP��ZKLFK� VHFRQGDULO\� UH�

SODFHG� FRUUHVSRQGLQJ� $U\DQ� ZRUG� ZLWK� WKH� IXOO� IUDGH�� UHWDLQHG� LQ

,UDQ�� 
BJEÔNBÔ�LBÔ�� �03HUV�� 0DQLFKDHDQ� jZNH� >¦NB|@�� &ODVV�� 3HUV�
I¦NBI� IXHO���*O¡Q�IJN·� ILUHZRRG����FI��2,QG�� IRUPV�ZLWK�WJ�SUHIL[�

ZKLFK�FDQQRW�YDOLGDWH�WKH�URRW�TXDQWLW\��WEIS§D�UHLQ��NODU��>RQO\�ORF�
VJ��WEIS®�EHL�KHLWHUHP�+LPPHO�@��$9��.¡JK����WKHQ�WEISB�TBN0EEIBÔ
EHL� KHLWHUHP� +LPPHO� JHGLHKHQ��� WEISB�CJOEVÔ� EHL� 6RQQHQVFKHLQ

JHIDOOHQHU� 7URSIHQ��� DQG� W�EISZBÔ� ]XP� KHLWHUHQ� +LPPHO� JHK½ULJ�
�96����
WJ��� zEI�SBÔ�� WKH�RQO\�2,QG�� IRUP�ZLWK� � LV�DWWHVWHG�RQO\� LQ
VOLJKWO\�GRXEWIXO� EIS²ZB�� �76�yYDULD� OHFWLR� IRU�W�EISZBÔ� �96���EXW� 
LV� VXSSRUWHG� E\� RWKHU� ,QGR�,UDQLDQ� GDWD�� 3URWR�,QGR�$U\DQ� 
EIBSBÔ
EHORQJLQJ�WR�WKH�FOHDU�VN\���.DWL�SB�S��:DLJDO�S·��3DÍD�S�P��FOHDU
�VN\���VXQVKLQH���*��SB�EULJKWQHVV���VHH�7XUQHU�&',$/������1R�������

0RUJHQVWLHUQH� ,,)/� ,,,�� ��

 

����� FI�� DOVR� ,UDQ�� 
zESBÔ�LB��� �2VVHW�� JSE
����������������������������������������������������

 

���,Q�WKHVH�WKUHH�'DUGLF�ODQJXDJHV�
W��EHIRUH�
�DQG�
J�UHJXODUO\�\LHOGV�X��WKDWtV

ZK\�ZH�FDQQRW�WUDFH�WKH�TXRWHG�IRUPV�EDFN�WR�
W�EISZB���2,QG�� �DQG�J� LQ�WKHVH�ODQ�
JXDJHV�GHYHORS�GLIIHUHQWO\��,Q�.DWL�DQG�3DÍD��DFFRUGLQJ�WR�7XUQHU�&',$/��,QGR�$U\DQ


z�!�·�DQG�
�!���,Q�:DLJDO�WKH�TXDOLWDWLYH�GLIIHUHQFH�LV�SUREDEO\�DEVHQFH��RU�LV�OHVV

���
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FOHDU�� OLJKW�� �� 
zESBÔ

 

��� JSEH«� _� JSEH«�«SEL«� VHYHUH� FROG�� KDUG

IURVW���FROG�PRUQLQJ�RU�HYHQLQJ�ZLQG����
zESB�LB��<LGJKD�M·S¡|P�FOHDU
VN\����
zESB�LB�ZLWK�D�PHWDWKHVLV��VHH�0RUJHQVWLHUQH�,,)/�,,�����

 

����

*UN�� A�QW� DQ]ÃQGHQ��� A�Q�R� I��� P�� �UHLQH�� /XIW�� �NODUHU�� +LPPHO��
A�QOJ�P�� )HXHUEUDQG���A�QRIOJ� KHLWHU� �YRP�:HWWHU���� WKH�RQO\�*UN�
IRUP�WHVWLI\LQJ� WR� WKH�URRW�TXDQWLW\� LV� JQ«R�J�ZLWK�VKRUW� ¬� LQ�DOO� WKH
DWWHVWDWLRQV��&DOOLPDFKXV��$FS�������LG��'SBHN����������6LPLDV��'SBHN�

������ �$QWK�������������$OFDHXV��'SBHNFOUB��������� FKHHUIXO��JODG�

FOHDU��� WKDW�FRQWUDGLFW� WKH� ,QGR�$U\DQ�FRJQDWH��EXW� WKH�*UN��VWHP� LV

WRR� VFDQW\�DWWHVWHG��/DW��BFE¦T� DQG�BFEJT� I�� VJ�� 7HPSHO��� SO�� +DXV��

SUREDEO\� SULPDULO\� )HXHUVW¬WWH�� K¬XVOLFKHU� +HUG��� BFTUVT�� JHQ�� VJ�
BFTU¹T�P�� +LW]H��*OXW��%UDQGXQJ���BFTU¡T��JHQ��VJ��BFTU¡UJT�I�� ZDUPH

-DKUHV]HLW��6RPPHU���2,U��BFE�)HXHU���:HOVK�BJEE�+LW]H��(LIHU���%UHW�

PB[� (LIHUVXFKW���2(�¡E� 6FKHLWHUKDXIHQ���26�¦E� )HXHU��6FKHLWHUKDX�

IHQ���2+*�FJU�P��*OXW��6FKHLWHUKDXIHQ��

/LWK�� ²FTNª� %UHQQKRO]�� �3RN�� ����� JFTNÙ� ���� GLDO�� IDJJRW� RI� ILUH
ZRRG���/\EHULV�������JFTNÙ��DFF��VJ��²FTN¥¾ SRUWLRQ�RI�ILUH�ZRRG�QHF�

HVVDU\�WR�KHDW�WKH�VWRYH�RQFH���%¹JD�55�,�������>WKH�VDPH�LQ�/.Ë�,,,�
����JFTNÙ������²FTNª����@� __�$U\DQ�
BJEI[NB����,(�
ÐJEI�T�NP���$YHVW�
B¦TNBÔ� P�� %UHQQKRO]��� 03HUV�� �DQ� $YHVW�� ORDQ�� I¦TN� �ITN�� IXHO��

&ODVV��3HUV�� �IURP�1RUWK�:HVW��I¦[VN��$IJKDQ�3HUVLDQ�I¦[PN��3HUV�

IJ[PN��7DMLN�IF[VN�ILUH�ZRRG���1RUWK�:HVW��$ZURPDQL�IF[JN��7©OHÍL
F[ÂN�� *O¡Q� IF[¿N�� 6ZDQG� I[¿N�IJ[¸N�� 6DQJHVDUL� [¿N��:RQL�
VKXQL� [NB��.RKUXGL�I¦[¯N��.HVKHL�¦[¯N��=HIUHL��6HGHL��*D]L�F[N¯�
0HLPHL� y[Nª�� )DUL]DQGL� J[¸N�� 6RL� IF[ªN�� 1D\LQL� J[¸N� ILUH�ZRRG��
(,UDQ��� 6RJG�� ��LOKXGÏUD�� j[N��� %XGGK�� [NZ� >·[N�� [NF@� ILUH�ZRRG�
����������������������������������������������������
HYLGHQW���EXW� WKH�TXDQWLWDWLYH�GLIIHUHQFH� LV�QRWHG�H��J�� E\�$��/��*UÃQEHUJ� LQ�KLV�.DWL

VWXG\��)RU�UHIOH[HV�RI�,QGR�$U\DQ�
z�DQG�
�LQ�.DWL��:DLJDO��DQG�3DÍD�VHH�WKH�IROORZ�

LQJ�7XUQHUtV� HW\PRORJLHV��&',$/������ >1R� �����@�� ���� >1R� �����@�� ���� >1R� �����@�

��������>1R� �����@������>1R� �����@������>1R� ����@������>1R� ����@������>1R� ����@�

����>1R� ����@������>1R� �����@�

 

���¢ÃÂÇÄ�,��������UHJXODUO\�JRHV�EDFN�WR�,UDQ��
JESB��RU�
WJESB���WKH�ODWWHU�ZLWK�XVXDO

ORVV�W�EHIRUH�J����%XW�UHFRQVWUXFWLRQ�RI�
WJESB��LV�XQZDUUDQWHG�LQ�YLHZ�RI�<LGJKD�GDWD�

 

���3DU¡°�SB�OLJKWQHVV��FODULW\��LV�LQ�DOO�OLNHOLKRRG�ERUURZHG�IURP�3DÍD��,,)/�,�������

���
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IXHO�� ���
BJ[NBÔ�LBÔ���� <DJKQRE�� �[JN� J[N� ILUH�ZRRG�� IXHO��� .KZDU�

j[N��[N�ILUH�ZRRG��IXHO���/RZ�0XQn�³[NP��+LJK�Z³[N¡��Z¿[NB��<LGJKD
J[NS�J[·N��ILUHZRRG���0RUJHQVWLHUQH�,,)/�,,�������__�$U\DQ�
BJEI[@B�
�� ,(� 
ÐJEI�T�@P��� ,VKN¡VKP� Z¾[�� 6DQJOHFKL� Zc[� Z¹[� ZV� ILUH�ZRRG�
IXHO��� :DNKL� �Z�JÐ� WDPDULVN��� 21� FJTB� I�� JOÃKHQGH� $VFKH�� )HXHU�
��
BJEI�T�²OÔ��0/*�¦TF�I��(VVH��

WKXV� RXWVLGH� %DOW�6ODYLF� WKH� RQO\� UHOLDEOH� LQGLFDWLRQ� RI� WKH� URRW

TXDQWLW\�DUH�2,QG��EIS²ZB��DQG�,QGR�$U\DQ�
EIBSBÔ�YV��*UN��JQ«R�J�
VHH� )UDHQN�� ,�� ����� ¶ÂÓÎÇÒ� ,,�� ����� ,9�� ��������� 7UDXWPDQQ

%6:�������0D\UKRIHU�,���������������,,,�������¢ÃÂÇÄ�,�����������)ULVN

,�� ���� �������:+� ,�� ������� ���� GH�9ULHV� ������� ���� 3RN�� ������

�������¿³ªÁ�,�����������������������������FI��0D\UKRIHU�(:$

,�������,,���������

����/LWK��E§SCBT�����ZRUN��RFFXSDWLRQ��EXVLQHVV���E±SCUJ�WR�ZRUN��WR
EH�RFFXSLHG� �ZLWK��� WR� ODERXU�� WR�GR�� WR�SURGXFH�� WR�FXOWLYDWH���/DWY�

EBTCT� $UEHLW�� :HUN�� 7DW��� GLDO�� EJTCU� DUEHLWHQ�� __� 2(� EFPSG� $UEHLW�
0ÃKVDO��*HIDKU���EFPSGBO� VLFK�DQVWUHQJHQ��DUEHLWHQ��LQ�*HIDKU�VHLQ��
2)� GPSEFSWB��0/*� WPSEFSWFO��0+*� WFSUFSCFO� YHUGHUEHQ�� XPNRP�

PHQ���WKHUH�LV�QR�PDWHULDO�IRU�WKH�GHWHUPLQDWLRQ�RI�WKH�,(�URRW�VWUXF�

WXUH���VHH�)UDHQN��,������3RN������

����/LWK�� HS§VÐUJ�� SUDHV�� �� HS§VÐJB� WR� JQDZ�� QLEEOH�� WR� HDW�� WR
JUDWH��� /DWY��HSB¿[U� QDJHQ�� �ZXQG�UHLEHQ��� 6ODY�� 
HS�[UJ�� SUDHV�� ��VJ�

HSÍ[�����VJ��
HSZ[UÃ��D��S��D��WR�JQDZ��QLEEOH���,��VKRUW�UHIOH[�RI�WKH
]HUR�JUDGH�LQ�/LWK��TVHS½ÐJOUJ�YHUQLFKWHQ��__�*UN��BR°CW��BR°KW�WR�HDW
JUHHGLO\�� JREEOH�� WR� JQDVK�� VQDS��� 3URWR�&HOWLF� 
CSÔHOPT�� 2,U�� CS²O

.XPPHU��� :HOVK� CSXZO� VWHFKHQGHU� 6PHU]��� WKH� PDWHULDOV� IRU� GLV�

WLQJXLVKLQJ� WKH� ORQJ� GLSKWKRQJ� 
É²AÔ� IURP� WKH� FRPELQDWLRQ� 
ÉPA·Ô
DUH�DFWXDOO\�PLVVLQJ��WKH�FKRLFH�RI�WKH�ORQJ�GLSKWKRQJ�LV�SUHIHUUDEOH

EHFDXVH�RI�WKH�IUHTXHQW�VKRUW�UHIOH[HV�RI�WKH�]HUR�JUDGH���¶ÂÓÎÇÒ�,�

����� )UDHQN�� ,�� ��������� 7UDXWPDQQ� %6:� ����� )ULVN� ,�� ��������

����������3RN����������

����/LWK��GLDO��²FWB�����ELUG�FKHUU\�WUHH���VWDQGDUG�/LWK��JFW¥���D��S���

/DWY��J£WB�ELUG�FKHUU\�WUHH��3UXQXV�SDGXV���6ODY���WB���
�JA¡�RU�
�JA¡
WUHH�ZLWK�WKLQ�EUDQFKHV�� __�*UN���¨���H��O�H��O�H� I�� �7KSKU��� VHUYLFH�

���
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WUHH��6RUEXV�GRPHVWLFD�� ���
�JA¡����ON�Q�� VRUE�DSSOH�� VHUYLFH�EHUU\��
SO�� «�É�� «É� �3ODWR��� O¡A� �+S��� 7KSKU���� /DW�� ¹WB� I�� FOXVWHU�� JUDSHV
FOXVWHU��� "�$UP�� BJHJ� :HLQVWRFN��� VHH� ªÍÍÊÙ�³ÄÊÔÝÙ� ª¢�� ������

�����)UDHQN�� ,�������¶ÂÓÎÇÒ�,,�������¿³³Á�������������7UDXWPDQQ

%6:�����3RN�����������)ULVN�,,�������:+�,,������

����/LWK��GLDO�� M²FCBT� PDJHU��GÃQQ�� �0DULDPSRO��%¹JD�55� ,�� �����
M§JCBT� ���� ]DUW��GÃQQ��VFKODQN��� MBJC�UJ� WR�EHFRPH�WKLQ��a�/DWY�� MBÐCT
GÃQQ�� VFKP¬FKWLJ� �WPO�.FOTDIFO��� �0ÃKO��(QG]�� ,,�� ����� a� 6ODY�

M�CÁ� �RU�
MoCÁ��EXW� WKH� ODWWHU� LV� OHVV� OLNHO\�EHFDXVH�RI� WKH�DFFHQWXDO
UHODWLRQV�LQ�WKH�GHULYDWLYHV���2&]HFK�MJC²� �MJCJWÖ��*HEDXHU�,,�������

23ROLVK� MVCZ� WKLQ�� SXQ\��� 6ORZLQLVK� MªC�� ELHJVDP�� VFKZDFK��� 6ODY�

M�CBWÁ��%XOJ��GLDO�� �.tXVWHQGLO��³Ù©¨»� WKLQ� �PG�DMPUI����0DFHG��GLDO�
³°©¨ª�ZHDN��LQILUP���6&U��³Þ©¨ª��I��³Þ©¨ª¨��Q��³Þ©¨ª¶�IOH[LEOH���²³¢
;,�� ������ 6ODY�� 
M�CJWÁ�� I�� 
M�CJWB�� 5XVV�� GLDO�� ³Ù©°ª�� I�� ³Ù©°ª¨�� ZLWK
�WKH� DUWLFOH�� ³Ù©°ªÂ±� WKLQ�� ZHDN�� �³²¯¥� ���� ���� ZLWK� YDULDWLRQV

LQ� WKH� VWUHVV�SODFHPHQW�SUREDEO\�GXH� WR� WKH� LQIOXHQFH�RI� RWKHU� DG�

MHFWLYHV� ZLWK� WKH� �¨ªÔVXIIL[��� 5XVV�� &K6ODY�� EC<C=�Ca WKLQ�� VNLQQ\��

LEPT�J��JUDFLOLV���£ÊÃÍ��������*HQ���������2&]HFK�MJCJWÖ�QRW�IDW��WKLQ�
�*HEDXHU� ,,�� ������ 6ODY�� 
M�C²WÁ��%XOJ��GLDO��³Ù©¯w� QRW� IDW� �PG�NFBU��
WKLQ��ZHDN��VNLQQ\��PG�NBO��BOJNBM����5XVV��&K6ODY��EC<$=�Ca VNLQQ\�
WKLQ��� LEPT�J��JUDFLOLV�� �;,9�$��'���*HQ������������2&]HFK� MJC²WZ� QRW
IDW��WKLQ���*HEDXHU�,,�������__�/LWK��M²FTBT�����PDJHU���M²FTUJ��MÖTUJ��SUDHV�

��MÖTUB��SUDHW����MÖTP�PDJHU�ZHUGHQ��a�/DWY��MJ£TT�PDJHU��KDJHU���MJ£TU�
SUDHV����VJ��MJ£TUV��SUDHW����VJ��MJ£TV�PDJHU�ZHUGHQ���0ÃKO��(QG]��,,�
������ EXW� /LWK�� MFÐUBT� VFKODQN��� MFÐOBT� ���� WKLQ�� IOH[LEOH�� �/.Ë� 9,,�
������ QRW�VDOLHQW��QRW�VWURQJ��ZHDN�� �%¹JD�,�������a�/DWY�� MFÐOT� �5XM��

1��3HE���� MJOT� �36��� VFKLHIEHLQLJ�� DXVZ¬UWV� JHGUHKW�� �0ÃKO��(QG]�
,,��������/LWK��MFÐMBT�WKLQ��VYHOWH���/.Ë�9,,��������MFJM½T�ODLEDV��OLHNQDV�
SORQDV�� JDLOLQJDV�� �/.Ë� 9,,�� ������ MJFMBT� GLGHOLV�� �$OV��� -G�� ������y
6NDUGÏLXV�Ë'�������� MJ£MBT� GLGHOLV�� �/.Ë�9,,�������a�/DWY�� MJ£MT� JUR§�

�
VFKODQN����0ÃKO��(QG]��,,�����������(QG]��+DXV��,�������__�2,QG�
M�ZBUF� YHUVFKZLQGHW��� O½VW� VLFK� DXI�� ]HUJHKW�� VFKPLO]W�� ���
MJB�@FÔ� RU

MBJ�@FÔ��� MJO�UJ��'K¡WXS��� VLFK�GXFNHQ��VLFK�YHUVWHFNHQ��NDXHUQ��VLFK
DQVFKPLHJHQ�� ���
MJ�OF�B�UJ�� WR� WKLV� URRW"���QSB�MOBÔ� YHUVFKZXQGHQ�

���
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DXIJHO½VW�� ���
ÉMJB�OPÔ� RU� 
ÉMBJ�OP���� ÓI�� DOVR� 2,QG�� DEVRO�� M�ZBN� JH�
GXFNW��"����59�;���������(OL]DUHQNRYD�� VHQGLQJ��BO�BSSPX�����M¡QBZBUF

KLQWHUJHKW��� *UN�� L©M�J� +XQJHU�� �� 
MJB�NP��� L�NAMAI� �� TRgPOMAI
�+VFK�����
MJ�O�·Ô���DRU��SDVV��LIASQwNAI��*RWK��BG�MJOOBO�`POCWRE�N��

ZHJJHKHQ���21�MJOOB� DEODVVHQ��UXKHQ���2(�MJOOBO� DEVWHKHQ���2+*

CJ�MJOOBO� ZHLFKHQ��DXIK½UHQ��QDFKODVVHQ�� ���
Mz�OAB����2(� M¦G� ZHDN�
LQMXUHG��LQILUP���2)�M¦G�VFKZDFK��NUDQN���26�M¯G�VFKZDFK����
M¦��BÔ��

M¦JCIPÔ� �*HUP�� 
¦�� LV� SUREDEO\� FRQQHFWHG� ZLWK� VRPH� W\SHV� RI� VH�

FRQGDU\�OHQJWKHQLQJ�EXW�FDQQRW�VHUYH�DV�WKH�ILUP�HYLGHQFH�IRU�WKH�,(

ORQJ�GLSKWKRQJ���21�Mv�Q�� 6FKDGHQ��9HUOXVW��/LVW��%HWUXJ��SRHW�����

*HUP�� 
MBJXB���2(� MvX� DQG� M¦X� I�� LQMXU\�� ZHDNHQLQJ��� 2+*� M¦XFT

OHLGHU��� VHH�)UDHQN�� ,�� ���������±ÒÇÐÃÒÂÈÇÏÓÌÊË� ,�� �����¶ÂÓÎÇÒ

,,�������£§²���������¿³³Á��������������6NRN�,,�������%H]ODM�,,������

0DFKHN������6ÓDZVNL�,9�����������������������������%HUQHNHU�,�
�����¿³³Á�����������������������������������7UDXWPDQQ�%6:������

0D\UKRIHU�,,,������������������0D\UKRIHU�(:$�,,�����������)ULVN

,,������������)HLVW����GH�9ULHV������)DON�7RUS�,�������3RN���������

�
MFJCIPÔ� VFKZDFK��� 
MFJ�OPÔ� PDWW��� 
MFJ�SPÔ� VFKODQN��� 
MFJTÔ� WR� 
MFJ��
HLQJHKHQ��DEQHKPHQ���

����/LWK��N²FMBT��NÖMBT�OLHE��OLHEHQZÃUGLJ��]¬UWOLFK��OLHEOLFK���N®JMª
/LHEH��%HZLUWXQJ���/DWY��NÐ®Î� OLHE���NÐM³HT� OLHEUHLFK�� IUHXQGOLFK��DQ�
JHQHKP��� 6ODY�� 
N�MÁ� __� 2,QG�� N§ZBTÔ� Q�� /DEVDO�� /XVW�� )UHXQGH�

���
N·@PTÔ�"���/DW��NUJT��NUF�ZHLFK��YRQ�)UÃFKWHQ����ORFNHU��YRQ�GHU
(UGH���� PLOG�� VDQIW�� IULHGVDP�� �� 
NyJÔ� RU� 
N��� EXW� 2,U��NO� VDQIW�

JODWW�� IHLQ�� NOHLQ�� �� 
N��� WKH� WUDGLWLRQDOO\� UHFRQVWUXFWHG� URRW� LV


N¦J��
NÔ��DOWKRXJK�WKHUH�DUH�QR�UHOLDEOH�UHDVRQV�IRU�WKH�FKRLFH�EH�

WZHHQ�WKLV�UHFRQVWUXFWLRQ�DQG�WKH��GLV\OODELF�KHDY\�EDVH��
NFJ·���WKH

PRVW�DUJXPHQWDWLYH�DWWHPSW�RI�WKLV�FKRLFH�LV�FRQQHFWHG�ZLWK�WKH�FRP�

SDULVRQ�RI�*UN���TÎ��ME�LIA��(S����HUIUHXOLFKH�*DEHQ���ME�L¬COJ��(S����
MEIL�CIOJ��(S����,RQ���$WW����MIL�CIOJ��$WW����MEL�CIOJ��,RQ���$UF����&UHW�
MHL�CIOJ� IUHXQGOLFK�� OLHEUHLFK�� ���
MELN��� ZKLFK� LV� SUREDEO\� LQ� LWV
WXUQ�IURP�
N¦MOÔ�y�WKH�UHVXOW�RI�WKH�HDUO\�ORVV�RI��JÔ�LQ�WKH�ORQJ�GLSK�

WKRQJ��¦JÔ��ZLWK�/LWK��NBM¸Oª�PHUF\��IDYRXU��FRQGHVFHQVLRQ��SDUGRQ��
NBMPO�UJ�WR�IDYRXU��FDUHVV���ZKHUH��BÔ�PD\�EH�WUDFHG�WR�,(�
É·Ô��ZKLFK

���
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DV�WKH�UHVXOW�RI�WKH��VHFRQGDU\��DEODXW�UHIHUV�WR��¦Ô�LQ�
N¦MÔ���
N¦JMÔ

�WKXV�:+�,,������LQ�:DOGH�����WKHUH�LV�QRW�\HW�DQ\�LQGLFDWLRQ�RI�WKH

VHFRQGDU\�FKDUDFWHU�RI�VXFK�D�PRGLILFDWLRQ�DQG�DEODXW���VHH�)UDHQN�

,����������������¶ÂÓÎÇÒ�,,�������7UDXWPDQQ�%6:����������0D\U�

KRIHU�,,�����������:+�,,���������)ULVN�,,�����������3RN����������

����/LWK�� TQ§JOª� 6FKDXPVWUHLIHQ� DXI� GHP� :DVVHU�� 6FKDXP��� VH�

FRQGDU\� TQBÐOª�� 6ODY�� 
Q�OB� DQG�
TQ�OB� IRDP�� VSXPH�� �5XVV��·®µ¨�
8NU�� ·²µ¨�� %5XVV�� ·®µ¨�� %XOJ�� ·ßµ¨�� 6&U�� QK¾OB� DQG� GLDO�� 'DOPDW�
TQK¾OB�� __� 2,QG�� QI®OBD� P�� 6FKDXP�� DQG� RQFH� TQIFOBÔ� �0DQWUD�

3¡JKD��5HQRX��9°G�������2VVHW��'LJRU��GJOL«��,URQ��GZOL�6FKDXP���WKH

RWKHU�FRUUHVSRQGHQFHV�ZLWK�WKH�UHIOHFWLRQ�RI�VXIIL[DO��N���/DW��TQ¹NB

I��IRDP���2(�G¡N��2+*�GFJN�P��)HLP���6RJG��QZNjLI�6FKDXP���WKHUH

DUH�QR�LQGLFDWLRQV�WR�HLWKHU�WKH�ORQJ�GLSKWKRQJ�RU�WR�WKH��%H]]HQEHU�

JHUtV�FRPELQDWLRQ��� WKH�FKRLFH�EHWZHHQ� WKHP� LV�QRW�FOHDU�� WKH�RQO\

LQGLFDWLRQ�RI� WKH� ORQJ�GLSKWKRQJ�ZRXOG�EH�$YHVW��TQ¡NBÔ�P�� 6SHL�

FKHO�� VFKOHLPLJHU� $XVZXUI�� 6FKOHLP��� ZKHUH� LQ� WKLV� FDVH� ZH� ZRXOG

GHDO�ZLWK�WKH�ORVV�RI� WKH�VHFRQG�HOHPHQW�RI� WKH�GLSKWKRQJ�� WKH�HYL�

GHQFH�IRU�WKH�UHWHQWLRQ�RI�WKH�YDULDQW�ZLWK�WKH�VXIIL[��NÔ�LQ�,UDQLDQ�LV

6RJG��QZNjLI�6FKDXP���WKH�VHPDQWLF�SDUDOOHOLVP�LV�GHPRQVWUDWHG�E\

13HUV��GO�5RW]���GOGO�URW]LJ��GXUFK�GLH�YHUVWRSIWH�1DVH�U½FKHOQG��
WKH�WUDGLWLRQDO�FRQQHFWLRQ�ZLWK�WKH�URRW�
TQ@¡VÔ� �%DUWKRORPDH������
:+�,,�������3RN�������LV�QRW�UHOLDEOH��EXW�WKHUH�DUH�RWKHU�DOWHUQDWLYHV�

VHH�0D\UKRIHU�,,,��������VHH��)UDHQN��,,�������¶ÂÓÎÇÒ�,,,�������7UDXW�

PDQQ�%6:����������0D\UKRIHU�,,�������:+�,,�������3RN�������

����/LWK��BµLÎUBT����� VFKPDO��HQJ�����
BOÐ�B�T�UBT�ZLWK�HSHQWKHWLF
�LÔ���6ODY��
ÇrÁ� LQ�
ÇrÁLÁ�� VHH�¦ÝÃÐ�³¢����������6ODY�� 
]rB��5XVV�
Ö¯¨��SO��Ö¯Â�ERQGV��WLHV���GDW��Ö¯¨´��LQVWU��Ö¯¨´°��ORF��Ö¯¨¼��2&6�~B;�
=~B;a DESM�J���6XSU����6ODY��
]rMÁ� NQRW���%XOJ��ªÌ¯³��6&U��ß¯¨³��JHQ�
VJ��ß¯³¨��6ORYHQ��¸[·Ô��W¸[·Ô��JHQ�� VJ��¸[MB��W¸[MB��3ROLVK�X¥[FÔ�� JHQ�
VJ��X¥[ÔB�a�/LWK��ÓÐVPMBT� RDN���/DWY��V¸[V¹MT� RDN�� ���NQRWW\� WUHH��� __
/DW��BOHVTUVT�QDUURZ��WLJKW����
BOHPT�UPT��BOHPS��JHQ��VJ��BOH²SJT�P�

:ÃUJHQ�� HUVWLFNHQGH� %HNOHPPXQJ�� $QJVW��� 2,QG�� BÑI¾Ô� HQJ��

§ÑIBTÔ� (QJH�� %HGU¬QJQLV�� 1RW�� *UN��aGC¬� DGY�� QHDU���`GC��QI� DGY�
QHDU���`GC��QEN�DGY��IURP�QHDU�DW�KDQG���`GCO��DGY��QHDU���FI��FRPS�

���
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cSSON� QHDUHU�� �� 
aGCÆON��*RWK�� 
BHHXVT� �RQO\� QRP�� VJ�� Q��BHHXV�
STEN�J��� QDUURZ���21�¼OHS���OHS��X�VWHP���2(�FO�F��26�FOHJ��2+*

BOHJ�� FOHJ� �KB�VWHP��� EXW�$YHVW���[B�I¦� ]X� EHGU¬QJHQ��� ]HUR� JUDGH�
OZ�¡[BUB� VLH� VFKQÃUW� VLFK��� OZ�¡[BZ·O� VLH� VROOHQ� KLQHLQ]Z¬QJHQ�
���
É-IIÔ��� 3HUV�� OJZ¡[� 0DQJHO�� �%DUWKRORPDH� ������ *UN�� aGCW� ]X�
VFKQÃUHQ��HUGURVVHOQ���/DW��BOH²��BODUVT��BOHFSF�WR�VTXHH]H��SUHVV��WR
VPRWKHU�� WR�KDPSHU�� WURXEOH��GHSUHVV��� WKH�]HUR�JUDGH� LV� UHOLDEO\� UH�

SUHVHQWHG�RQO\�LQ�$YHVWDQ��WKH�VHFRQGDU\�FKDUDFWHU�RI�WKH�OHQJWK�LV

QRW�FRQILUPHG�E\�DQ\WKLQJ��WKH�ORQJ�GLSKWKRQJDO�FRPELQDWLRQ�
É¡OÔ

LV� PRVW� OLNHO\� IRU� WKH� IXOO� JUDGH�� WKH� 6ODYLF� DQG� %DOWLF� VWHPV� ZLWK

FLUFXPIOH[� DUH� WKH� UHVXOW� RI� PHWDWRQ\�� LI� 6ODY�� 
A¥r�UJ�� SUDHV�� VJ���

A¥rK]����
A�rKFUÃ� WR� WLH��EHORQJV� WR� WKLV� URRW�� LW� DOVR� UHSUHVHQWV� WKH
FDVH�RI�PHWDWRQ\��)UDHQN��,����������¶ÂÓÎÇÒ�,9������������7UDXWPDQQ

%6:������0D\UKRIHU�,������)ULVN�,�������������:+�,����������3RN����

�
BOIIPTÔ��
BOIIFTÔ�%HNOHPPXQJ��WR�
BOIIÔ�HQJ���
����6ODY�� 
N�TMÃ� �� 
N¹E�TM�J��� 5XVV��´Ü¸³Ã�� JHQ�� VJ��´Ü¸³°�� JHQ�

SO��´Ü¸³±��D�ORQJ�GLSKWKRQJ�DQG� KÔPHWDWRQ\�LQ�/LWK��NBÕTUJ��SUDHV�

��VJ�� NBVEÐJ½� VHKQOLFK� YHUODQJHQ�� VLFK� VHKQHQ� QDFK�� __� M�QOJ� P�
5HGH��� MªQgOMAI� UHGH�� ÃEHUOHJH��� *RWK��NBVEKBO�� HB�NBVEKBO� MH�
PDQGHQ� HULQQHUQ��� VHH�¶ÂÓÎÇÒ� ,,,�� ���� 7UDXWPDQQ� %6:�� ��������

)HLVW������3RN�������
N·VEIÔ��N¦VEIÔ��N¹EIÔ�� VHKQOLFK�YHUODQJHQ���

ÓI��)UDHQN��,�������)ULVN�,,�����������:+�,,������

����/LWK�� TU§JCJT� ���� OHJ�� VKDQN�� VKLQ��� SO�� TU§JCJBJ� 6FKLHQEHLQH��
TU²FCBT� 6WRFN�� 6WDE�� 3IHLOHU��0DVW�� >�a�/DWY�� TU±FCST� GHU�+DOP� �MHGHU

UXQGH�+DOP���GLH�%LQVH��VFLUSXV�/����GLH�6LPVH��MXQFXV�/����GDV�6FKLOI�

6HH�%LQVH��VFLUSXV�ODFXVWULV�/����6FKLHUOLQJ��FRQLXP�PDFXODWXP���GDV

5RKU�� )OLQWHQODXI�� GHU� 5ÃVVHO��"���� SUREDEO\�� RQH� RI� WKH� ZRUGV� WKDW
VHUYHG�DV� WKH�EDVLV� IRU� WKH�FRQWDPLQDWLRQ�RI� WZR�SULPDULO\�GLIIHUHQW

ZRUG�EXLOGLQJ� IDPLOLHV@� __� /DW�� UCJB�� JHQ�� VJ�� UCJBF� I�� 6FKLHQEHLQ�

3IHLIH�� )O½WH��� *UN��STE�BW� PDFKH� GLFKW�� WUHWH� IHVW�� EHWUHWH���STOIB�
GDV�6WRSIHQ���STIBAR�J�IHVW���$UP��TUJQFN�GU¬QJH��]ZLQJH����
TUFJCFÔ�
TU¦Q�IUHTXHQW��KXUU\����
TUFJCP���2)�TUQF�3IDKO���VHH�)UDHQN��,,������

���������¶ÂÓÎÇÒ�,,,������������)ULVN�,,�����������¦ÈÂÕÌáÏ�¥Ò�����

����:+�,,�������3RN��������TUyJC�I�Ô��TUzC�I�Ô��

���
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����/LWK��QM§VTUJ��SUDHV����VJ��QM§VEÐJV�VSÃOHQ��ZDVFKHQ��UHLQLJHQ��
/DWY��QMB¿TU��SUDHV����VJ��QMB¿ÐV��SUDHW����VJ��QMB¿EV� ZDVFKHQ��UHLQL�
JHQ���/LWK��QM�TUJ��SUDHV����VJ��QM�TUV��SUDHW����VJ��QM�EBV�VWU½PHQ��IOX�
WHQ�� ÃEHUIOLH§HQ��� /DWY�� QM¿TU�� SUDHV�� ��VJ�� QM¿TUV�� SUDHW�� ��VJ�� QM¿EV
VLFK�HUJLHVVHQ��ÃEHUVWU½PHQ��ÃEHUVFKZHPPHQ�� __�21�GMK¸UB� IOLHVVHQ�
�,,�FO���GMBVU��GMVUPN��GMPUFOO���2(� GM¦PUBO� IOLHVVHQ�� �,,�FO��� GM¦BU�� GMVUPO�

GMPUFO���2)� GMJ¡UB� IOLHVVHQ�� �,,�FO����26� GMJPUBO� IOLHVVHQ�� �,,�FO����0'X�

WMJFUFO�� 2+*� GMJP�BO� IOLH§HQ�� VFKZLPPHQ�� IOÃVVLJ� VHLQ��� 2(� GMPUB
6FKLII���WKH�%DOWLF�YHUE�ZLWK�WKH�P�JUDGH��/LWK��QM§VTUJ��FDQ�EH�UHJDUG�
HG� DV� D� FDXVDWLYH� IURP� WKH� H[DFW� FRUUHVSRQGHQFH� WR� WKH�*HUPDQLF

YHUE� DQG� LWV� SURVRG\� FDQ� EH� H[SODLQHG� E\� :LQWHUtV� ODZ�� WKH� URRW

YDULDQW�ZLWKRXW� WKH� 
�EÔ� HQODUJHPHQW� LV� UHWDLQHG� LQ�%DOWLF� DQG�*HU�

PDQLF�� LW�GHPRQVWUDWHV�WKH�ORQJ�GLSKWKRQJ��/LWK��QM§VUJ��SUDHV����VJ�
QM§VKV��SUDHW����VJ��QM¸WJBV�ZDVFKHQ��VSÃOHQ��__�2+*�GMFVVFO��GMPVVFO
VSÃOHQ��� 0+*� WM«KFO�� WM«FO�� WM«O�� WM»VXFO�� WM»VO� VSÃOHQ�� ZD�
VFKHQ��V¬XEHUQ���D�ZHDN�YHUE�LQ�
ÉKBO��D�FDXVDWLYH�IURP�WKH�*HUPDQLF
YHUE�� UHIOHFWHG� LQ� WKH� FRUUHVSRQGHQFHV�� 21� GM¸B� IOLH§HQ�� VWU½PHQ�
���*HUP�� 
GM²X¦O��� 2(� GM¸XBO� ÃEHUIOLHVVHQ�� �D� UHGXSOLFDWHG� YHUE�
SUDHW�� GMF¸X�� SO�� GMF¸XPO�� SDUW�� SUDHW�� GM¸XFO��� 0/*� WM²JFO�� 0'X�
WMPZFO�� WMPFZFO� IOLHVVHQ��� )UDHQN�� ,�� ��������� (:'� ,�� ��������

)UDQFN�YDQ� :LMN� ����� ����� GH� 9ULHV� ����� %RVZRUWK�7ROOHU� ����

3RN�����������
QMFV�EÔ�WR�
QMFVÔ��

$OWKRXJK�GH� 6DXVVXUH� KLPVHOI� LQ� KLV� DUWLFOH� GLG� QRW� DQDO\VH� WKH

UHIOH[DWLRQ�RI�WKH�,(�ORQJ�GLSKWKRQJV�LQ�WKH�/LWK��DFFHQWXDO�V\VWHP�

FRQVLGHULQJ�WKHP�WR�EH�H[WUHPHO\�UDUH���6XFK�YHU\�UDUH�SULPDU\�GLSK�

WKRQJV�DV��_¦U_����_¦L_��ZLOO�UHPDLQ�EH\RQG�WKH�VFRSH�RI�RXU�VWXG\��y

KLV�WKHRU\�KROGV�JRRG�IRU�WKH�DQDO\VLV�RI�WKLV�SKHQRPHQRQ��1RW�RQO\

DQ�,(�ORQJ�PRQRSKWKRQJ��EXW�DOVR�D�GLSKWKRQJ�ZKRVH�LQLWLDO�HOHPHQW

ZDV� DQ� ,(� ORQJ� YRZHO� �RU� D� YRZHO�� WKH� OHQJWK� RI�ZKLFK� LV� XQFRYHU�

HG� E\� WKH� SURFHGXUH� DFFHSWHG� E\� XV�� UHFHLYHG� DFXWH� LQWRQDWLRQ� LQ

/LWKXDQLDQ�� $V� ZH� KDYH� VHHQ� VXFK� FDVHV� DUH� UDWKHU� QXPHURXV� DQG

WKH\�FDQQRW�EH�UHJDUGHG�DV��YHU\�UDUH��� ,W� IROORZV� IURP�WKLV� WKDW�GH

6DXVVXUHtV� VWDWHPHQW�� WKDW� LW� LV� QHFHVVDU\� IRU� DQ� ,(� HOHPHQW� FRUUHV�

���
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SRQGLQJ� WR� WKH�/LWKXDQLDQ� �DQG�%DOWR�6ODYLF�� V\OODEOH�EXLOGLQJ� VHJ�

PHQW�WR�EH�D� V L QJ O H � V HJPHQ W �IRU�WKH�/LWKXDQLDQ�DFXWH�LQWRQDWLRQ

WR� DSSHDU�� LV� ZURQJ�� 7KXV� WKH� RQO\� VRXUFH� IURP� ZKLFK� /LWKXDQLDQ

�DQG�%DOWR�6ODYLF��DFXWH�RULJLQDWHV�UHPDLQV� WKH�SURWRW\SH�NQRZQ� LQ

WKH�FRPSDUDWLYH�SURFHGXUH�DV�WKH�UHIOH[�RI�OHQJWK�RU�DV�WKH�UHIOH[�RI

WKH� IDFWRU� JHQHUDWLQJ� OHQJWK

 

���� 7KH� VHFRQG� LPSRUWDQW� UHVXOW� RI� WKH

DERYH�DQDO\VLV�RI�WKH�UHIOH[DWLRQ�RI�ORQJ�GLSKWKRQJV�LV�WKH�GLVFRYHU\

RI� WKH� REYLRXV� LQVXIILFLHQF\� WR� HVWDEOLVK� WKH� VHJPHQWDO���SURVRGLF

FKDUDFWHULVWLFV� RI� DQ� ,(� GLSKWKRQJ� �L��H�� VKRUW� GLSKWKRQJ� YV�� ORQJ

GLSKWKRQJ� YV��%H]]HQEHUJHUtV� FRPELQDWLRQ�ZLWK� 
B�� RQO\� E\� WKH�GL�
UHFW�FRPSDULVRQ�RI�%DOWLF��%DOWR�6ODYLF��FRUUHVSRQGHQFH�WR�WKH�RWKHU

,(�RQH�� 6XFK� FRPSDULVRQ� LV� UHOHYDQW� RQO\� LQ� FDVH� RI� ,(� ]HUR�JUDGH�

ZKHQ� %DOWR�6ODYLF� GLSKWKRQJDO� FRPELQDWLRQV� ZLWK� QDUURZ� YRZHOV

�L��H�� %DOWR�6ODY�� 
JS�� 
VS�� 
JM�� 
VM�� 
JO�� 
JN�� FRUUHVSRQG� LQ� VRPH� ,(

ODQJXDJHV� WR�GLIIHUHQW� UHIOH[HV�RI� VKRUW�DQG� ORQJ�V\OODELF� UHVRQDQWV

�EXW� WKH� FKRLFH� EHWZHHQ� ORQJ� GLSKWKRQJ� YV�� %H]]HQEHUJHUtV� FRP�

ELQDWLRQ� LV� LPSRVVLEOH� DOO� WKH� VDPH��� ,Q� FDVH� RI� ,(� IXOO� JUDGH� VXFK

FRPSDULVRQ�LV�IUXLWOHVV�EHFDXVH�RI�WKH�VKRUWHQLQJ�RI�ORQJ�GLSKWKRQJV

LQ�DOO�WKH�,(�ODQJXDJHV��WZR�SURVRGLF�W\SHV�RI�%DOWR�6ODYLF�GLSKWKRQJV

DQG� GLSKWKRQJDO� FRPELQDWLRQV� �L��H�� ZLWK� DFXWH� WRQH� YV�� FLUFXPIOH[

WRQH�� ZLOO� KDYH� WKH� VDPH� FRUUHVSRQGHQFH� LQ� DOO� WKH� UHVW� RI� WKH� ,(

ODQJXDJHV��H[FHSW�IRU�FDVHV�ZKHUH�ZH�VHH�WKH�GLUHFW�UHIOH[DWLRQ�RI�
B
>WKDW�SRLQWV�RXW�%H]]HQEHUJHUtV�FRPELQDWLRQ@�RU�ZKHUH�ZH�VHH�WKH�UH�

IOH[�RI� ORQJ�PRQRSKWKRQJ� LQVWHDG�RI�GLSKWKRQJ� >WKDW�SRLQWV�RXW� ,(

ORQJ�GLSKWKRQJ@��7R�HVWDEOLVK� WKH� VHJPHQWDO�SURVRGLF� FKDUDFWHULVW�

LFV�RI� DQ� ,(�GLSKWKRQJ�� FRUUHVSRQGLQJ� WR� D�%DOWR�6ODYLF�GLSKWKRQJ�

VXUHO\� ZH�ZLOO� KDYH� WR� LQFOXGH� LW� LQWR� WKH� V\VWHP� RI� WKH� ,(� DEODXW�

KDYLQJ�HVWDEOLVKHG�LWV�UHIOH[DWLRQ�LQ�WKH�]HUR�JUDGH�DV�ZHOO�DV�LWV�UH�

IOH[DWLRQ�LQ�KHWHURV\OODELF�DQG�WDXWRV\OODELF�SRVLWLRQ�

����������������������������������������������������

 

���7KLV�DFWXDOO\�PHDQV�WKDW�GH�6DXVVXUHtV�DWWHPSW�WR�VWULFWO\�FRQQHFW�/LWK��SURVRG�

LF�SKHQRPHQD�ZLWK�WKH�VHJPHQWDO�UHODWLRQV�RI�KLV�,(�UHFRQVWUXFWLRQ�IDLOHG�ZKLOH�)RUWX�

QDWRYtV�UHFRQVWUXFWLRQ�UHPDLQV�DV�DQ�DOWHUQDWLYH�RQH�

���
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:,17(5t6�/$:

%XW� RQH� JURXS� RI� IDFWV� VKRZLQJ� LQ� %DOWR�6ODYLF� DFXWH�ZDV� RYHU�

ORRNHG�E\�GH�6DXVVXUH��7KHVH�DUH�WKH�FDVHV�ZKHQ�LQVWHDG�RI�WKH�H[�

SHFWHG�FLUFXPIOH[�ZH�FRPH�DFURVV�DFXWH�LQ�WKH�/LWKXDQLDQ�PDWHULDO�

ZKLFK�FDQ�EH�UHIHUUHG�WR�FHUWDLQ�PRUSKRORJLFDO�PRGHOV�ZLWK�GLIILFXO�

WLHV� �IRU� WKH� FRQQHFWLRQ� RI� WKH� FKDQJH� RI� V\OODELF� LQWRQDWLRQV� ZLWK

VRPH�PRUSKRORJLFDO�SDWWHUQV�VHH�EHORZ���/DWHU�VFKRODUV�HQFRXQWHUHG

WKHP��)RUWXQDWRY�HYHQ�QRWLFHG�WKHLU�%DOWR�6ODYLF�FKDUDFWHU��KH�ZURWH

LQ� VXFK� FDVHV�� �REWDLQHG� IURP� WKH� %DOWR�6ODYLF� ODQJXDJH� ZLWK� SUR�

WUDFWHG�OHQJWK����%XW�XQWLO�ZRUN�ZDV�EHJXQ�DW�IXOO�UHFRQVWUXFWLRQV�RI

DFFHQWXDO�V\VWHPV�WKHVH� IDFWV�SUREDEO\�GLG�QRW�FDXVH�HLWKHU��KDUG�

SUREOHPV�RU�WKH�XUJH�WR�H[SODLQ�WKHP�V\VWHPDWLFDOO\��3UHVHQWO\�ZLWK

WKH�GLVFRYHU\�RI�:LQWHUtV� ODZ�WKHUH�LV� WKH�SRVVLELOLW\�WR�H[SODLQ�WKLV

JURXS�RI�IDFWV�DV�ZHOO��%HORZ�ZH�ZLOO�SODFH�WKH�FDVHV�RI�IXQFWLRQLQJ

RI�WKLV�ODZ�IRU�,(�VKRUW�PRQRSKWKRQJV�DQG�VKRUW�V\OODELF�UHVRQDQWV��zÔ

DQG��ÔÔ�LQ�WKH�VHSDUDWH�VHFWLRQ���$FWXDOO\�WKH�ODZ�ZDV�GHPRQVWUDWHG

E\�WKH�DXWKRU�KLPVHOI�RQO\�IRU�WKH�FDVHV�RI�,(�VKRUW�PRQRSKWKRQJV��

2QO\� WKHQ�ZH�ZLOO� WU\� WR� GHILQH� LI� WKH� ODZ� RSHUDWHV� IRU� GLSKWKRQJV

DQG�GLSKWKRQJDO�FRPELQDWLRQV�

,Q������:��:LQWHU�GHPRQVWUDWHG�WKDW�,(�VKRUW�PRQRSKWKRQJV�LQ

WKH�SRVLWLRQ�EHIRUH�,(�YRLFHG�XQDVSLUDWHG�FRQVRQDQWV�UHJXODUO\�FRU�

UHVSRQG�WR� ORQJ�PRQRSKWKRQJV� LQ�%DOWLF�DQG�6ODYLF� ODQJXDJHV��+LV

DUWLFOH� �:LQWHU� ������ H[WUHPHO\� FRQFLVHO\�ZULWWHQ�GLG�QRW�PHHW� WKH

XQGHUVWDQGLQJ� LW� GHVHUYHG�� 7KH�PDMRULW\� RI� UHDFWLRQV� WR� WKH� DUWLFOH

FRQVLVWHG� LQ� WKH� VHDUFK� IRU� QHZ� H[DPSOHV� RU� LQ� WKH� H[SODQDWLRQ� RI

VRPH�H[FHSWLRQV�DQG�WR�WKH�SKRQHWLF�LQWHUSUHWDWLRQ�RI�WKH�ODZ�LWVHOI�

LQ�WKH�FDVHV�ZKHQ�D�VFKRODU�UHMHFWHG�WKLV�ODZ�WKHUH�DOZD\V�ZDV�D�SRV�

VLELOLW\�WR�UHIHU�WKH�FRUUHVSRQGLQJ�IDFWV�WR�WKH�ORQJ�JUDGH�DQG�VHOHFW

D�FHUWDLQ�QXPEHU�RI�VLPLODU�IRUPV�ZKHUH�WKH�VHFRQGDU\�OHQJWK�LV�QRW

FRQQHFWHG�ZLWK� WKH�SRVLWLRQ� EHIRUH� WKH� ,(� YRLFHG�XQDVSLUDWHG� FRQ�

VRQDQWV�� %XW� WKH� PRVW� QDWXUDO� UHDFWLRQ� RI� WKH� VFKRODU� ZLVKLQJ� WR

FKHFN�WKH�UHOHYDQFH�RI�WKLV�ODZ�IRU�%DOWR�6ODYLF�VKRXOG�EH�FRQVLVWHG

���
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LQ� WKH� QHFHVVLW\� WR� FKHFN� WKH� UHIOH[DWLRQ� RI� ,(� �VKRUW�� GLSKWKRQJV

DQG�GLSKWKRQJDO� FRPELQDWLRQV� DQG�� FRUUHVSRQGLQJO\�� VKRUW� V\OODELF

UHVRQDQWV�LQ�WKH�SRVLWLRQ�LQ�ZKLFK�WKLV�ODZ�RSHUDWHV��7KH�VWULFW�FRQ�

QHFWLRQ�EHWZHHQ�WKH� ,(� OHQJWK�RU� WKH� IDFWRU�JHQHUDWLQJ� OHQJWK�ZLWK

WKH�%DOWR�6ODYLF� DFXWH� �VHH� DERYH�

 

��� GLFWDWHG� WKLV� YHU\� GLUHFWLRQ� RI

UHVHDUFK�� 7KXV� ,� KDYH� FDUULHG� RXW� WKH� FRPSOHWH� �DV� IDU� DV� SRVVLEOH�

UHYLVLRQ�RI�WKH�HW\PRORJLFDO�PDWHULDO�DQG�ZDV�FRQYLQFHG�RI�WKH�UHOH�

YDQFH�RI�:LQWHUtV� ODZ� IRU�TXLWH�D�FRQVLGHUDEOH� OD\HU�RI�%DOWR�6ODYLF

�FRUUHVSRQGLQJO\�%DOWLF� DQG�6ODYLF�� SURWR�YRFDEXODU\

 

���� 7KXV� WKHUH

LV�QRZ�WKH�SRVVLELOLW\�RI�D�IDLUO\�FRPSOHWH�UHFRQVWUXFWLRQ�RI�WKH�V\V�

WHP�RI�JHQHUDWLRQ�RI�WRQDO�RSSRVLWLRQV�LQ�%DOWR�6ODYLF�

:LQWHUtV�ODZ�LQ�WKH�SUHVHQW�GD\�LQWHUSUHWDWLRQ�VKRXOG�EH�IRUPXODW�

HG�DV�IROORZV��DQ\�,(�VKRUW�V\OODEOH�IRUPLQJ�HOHPHQW��L��H��VKRUW�PRQR�

SKWKRQJV��VLPSOH�VKRUW�GLSKWKRQJV��DV�RSSRVHG�WR� ORQJ�GLSKWKRQJV

DQG� VKRUW�GLSKWKRQJV� LQ�FRPELQDWLRQ�ZLWK�·�� DQG� VKRUW� V\OODELF� UH�

VRQDQWV��\LHOGV�%DOWR�6ODYLF�UHIOH[�RI�WKH�FRUUHVSRQGLQJ�,(�ORQJ�V\O�

ODEOH�IRUPLQJ� HOHPHQW� �L��H�� %DOWR�6ODYLF� V\OODEOH�IRUPLQJ� HOHPHQW

ZLWK�DFXWH� LQWRQDWLRQ�� LQ�SRVLWLRQ�EHIRUH� WKH� ,(�YRLFHG�XQDVSLUDWHG

RFFOXVLYH�FRQVRQDQW��,(�
C��
E��
H��
I��
K���7KLV�UXOH�GRHV�QRW�DSSO\
WR� WKH�SRVLWLRQ�EHIRUH� ,(�FOXVWHUV��T���YRLFHG�XQDVSLUDWHG����YRLF�

HG�XQDVSLUDWHG��� T��DQG��YRLFHG�XQDVSLUDWHG��� UHVRQDQW� �
O�� 
N�


S�� 
M���y�LQ� DOO� WKHVH� SRVLWLRQV� ,(� VKRUW� V\OODEOH�IRUPLQJ� HOHPHQW

\LHOGV�%DOWR�6ODYLF�V\OODEOH�IRUPLQJ�HOHPHQW�ZLWK�FLUFXPIOH[�RU�VKRUW

LQWRQDWLRQ�� 0RUHRYHU� WKHUH� LV� DQ� DGGLWLRQDO� SRVLWLRQ�� ZKHUH� LQ� DOO

OLNHOLKRRG�ZH� VHH� WKH� UHVXOWV� RI�:LQWHUtV� ODZ� RSHUDWLQJ�� %HIRUH�ZH

IRUPXODWH�WKLV�SRVLWLRQ�LW�LV�QHFHVVDU\�WR�PDNH�RQH�UHPDUN�FRQFHUQ�

LQJ�WKH�,(�SKRQRWDFWLFV�LQ�JHQHUDO��7KHUH�LV�VRPH�HYLGHQFH�WKDW�LQ�,(
����������������������������������������������������

 

���)RU�WKH�ORVV�RI�WKH�UHIOH[�RI�WKH�%DOWR�6ODYLF�DFXWH�LQ�WKH�PRELOH�DFFHQWXDO�SDUD�

GLJP�LQ�6ODYLF�VHH�¦ÝÃÐ�®±¢³�,��FK�����HVS��SS����y���

 

���,�FRPPXQLFDWHG�WKLV�UHVXOW�WR�3URI��)U��.RUWODQG�DQG�DOVR�QRWHG�WKLV�SKHQRPH�

QRQ�LQ�¦ÝÃÐ�³¢�����IQ������6W��5��<RXQJtV�SDSHU��%DOWLF�'LSKWKRQJDO�%DVHV�DQG�:LQ�

WHUtV� /DZ�� �<RXQJ� ������� WKDW� DSSHDUHG� ODWHU� QDWXUDOO\� FRLQFLGHV� ZLWK� LQ� WKH� PDLQ

SRLQWV�ZLWK�P\�SUHOLPLQDU\�VWXG\�ERWK�LQ�WKH�PDWHULDO�DQG�LQ�WKH�FRQFOXVLRQV�

���
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SURWR�ODQJXDJH� YRLFHG� DVSLUDWHG� FRQVRQDQWV� LQ� FOXVWHUV� �YRLFHG

DVSLUDWHG���
O���L��H��
CIO��
EIO��
HIO��
IIO��
KIO�� WHQGHG�WR� ORVH

WKHLU�DVSLUDWLRQ�DQG�\LHOGHG�SKRQHPHV�FRLQFLGLQJ�ZLWK� WKH�UHIOH[HV

RI�WKH�FRUUHVSRQGLQJ�,(�YRLFHG�XQDVSLUDWHG�FRQVRQDQWV�LQ�NQRZQ�WR

XV�,(�ODQJXDJHV

 

����RI�FRXUVH�LI�DVSLUDWHG�FRQVRQDQW�ZDV�QRW�UHVWRUHG

GXH�WR�DQDORJ\���,W�LV�VXUSULVLQJ�HQRXJK�WKDW�:LQWHUtV�ODZ�DSSOLHV�WR

,(� V\OODEOH�IRUPLQJ� HOHPHQW� LQ� WKLV� SRVLWLRQ� �L��H�� EHIRUH� ,(� 
CIO�


EIO�� 
HIO�� 
IIO�� 
KIO� !� 
C�I�O�� 
E�I�O�� 
H�I�O�� 
I�I�O�� 
K�I�O��� IRU
WKHVH�FDVHV� VHH�S�������1R���� �6ODY�� 
�HOÃDÃ� ODPE���� ,(� 
BK�I�OPT��
S�������1R������6ODY��
W²OP�GRZU\����,(�
AFE�I�OPÔ���S�������1RV����
����%DOW��
¹EO��ZDWHU����,(�
VE�I�OÔ��

:LQWHUtV�ODZ�LQ�,(�PRQRSKWKRQJV�

,(�V\OODELF�UHVRQDQWV��Ô����z���DQG�,(�GLSKWKRQJV

,� � : L Q W H Ut V � O D Z � L Q � , ( � P R Q R S K W K R Q J V

6ODY��¡��%DOW��¡���,(�©

���&K6ODY��;BUGHa +DXW��/HGHU���5XVV��&K6ODY��|BUGHa KLGH�� OHDWKHU��
6HUE��&K6ODY��|BUGHa KLGH�� OHDWKHU�� __�2,QG��BK²OBN� Q�� )HOO���¶ÂÓÎÇÒ
,9�������0D\UKRIHU�,������3RN����

/LWK��PÐ¤T��JHQ��VJ��¸ÐJP�����=LHJHQERFN�����
¡I@PT���PÐL¥��DFF��VJ�
¸ÐL�¾ ���� =LHJH��� /DWY�� §[JT� =LHJHQERFN��� 23UXVV�� XPTFF� =LHJH��

XPTVY� =LHJHQERFN��� "�6ODY�� 
nrÃ� LGH���5XVV��Ä¯Ã�� JHQ�� VJ��Ä¯ß��8NU�
Ä¯Ã�� JHQ�� VJ�� ß¯Ä�� 6&U�� Kn¯�P�� LGH��� 6ORYHQ�� Kw[�P�� LGXV�PHODQRWXV�
OHXFLVFXV� LGXV��� 3ROLVK� KBr� LGH��� OHXFLVFXV� LGXV�

 

��� __� 2,QG�� BK§D� P�
����������������������������������������������������

 

���&I��%UXJPDQQ�*UGU���,�������������$QP�

 

���)RUPDOO\�SHUIHFW�FRPSDULVRQ��WKH�VHPDQWLF�WUDQVIHU�RQWR�WKH�ILVK�LV�MXVWLILHG�E\

WKH�SUHVHQFH�RI�DQ�HVVHQWLDO�IHDWXUHyELJ�IHHOHUV��ZKDW�LV�UHIOHFWHG�H��J��LQ�D�QXPEHU

RI�*HUP��QRPLQDWLRQV��+*HUP��#BSULBSQGFO� LGH���#BSCF� LGH���6ZHG��TLFHHLBSQ��FI��DQ

DQDORJRXV�WUDQVIHU�RQWR�D�VLPLODU�NLQG�RI�ILVK�LQ�*HUPDQ��;JFHF�SHOHFXV�FXOWUDWXV��

���
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=LHJHQERFN���BK�� =LHJH���03HUV��B[BL� =LHJH���,U��BH� %RFN���$OE��EI�
=LHJH�� ���
BE[JK¡"��� )UDHQN�� ,�� �����¶ÂÓÎÇÒ� ,9�� ����� %H]ODM� ,�� ����

6ÓDZVNL�,�����������0D\UKRIHU�,������3RN�������ÓI��2UHO����
���6ODY��
�HOÃDÃ��
�HO¥¾ODPE��__�*UN��`MN�J�P���I���`MN��I��/DPP���


`BNOJ��
`BN¨���
BKOPT�
BKO¡���
BK�I�OÔ���
BKIOÔ��/DW��BHOVT��Ô

P���LQ�2/DW��DOVR�I���� I�� �B� /DPP���2,U��¾BO��:HOVK�PFO��2&RUQ��PJO�

0&RUQ��PBO��PO��1&RUQ�� SO�� FBO�� FOOFT�� %UHW��PBO�� SO�� FJO� ODPE�� �

3URWR�&HOWLF�
PHOPT���,(�
PKIOPT��ZKHUH�
P� LV�GXH�WR�WKH�LQIOXHQFH

RI� 
PXJT� �,U�� P²�� VKHHS��� 
ÉKIOÔ� LV� WUDGLWLRQDOO\� UHFRQVWUXFWHG� DV� ,(


KOÔ� JLYHV�&HOWLF� 
COÔ�!� 
NOÔ�� FI��2,U�� JHQ�� VJ��NO¡��� 
CO¡T� �2,U�

CFO�)UDX����*RWK��RJO²���$UP��LJO���3UXVV��HFOOB���2&6�A@G;���WKHUH�LV
KRZHYHU�RQH�H[DPSOH��,U��OJHJN�,�ZDVK����
OJK@FUJ���LPSO\LQJ�PHUJ�
LQJ�RI�WKH�UHIOH[HV�RI�
K�DQG�
KI�LQVLGH�WKH�ZRUG��EHWZHHQ�YRZHOV��

EXW�LW�LV�XVXDOO\�UHJDUGHG�DV�WKH�ORVV�RI�ODELDOLVDWLRQ�EHIRUH�
@ ��LQVLGH
WKH�ZRUG�� DIWHU� WKH� FRQVRQDQW� �OÔ� ���Ô�� WKH� UHIOH[HV� RI� 
K� DQG� 
KI

DUH�NHSW�DSDUW��FRQFHUQLQJ�WKH�UHIOH[HV�
K�DQG�
KI�VHH�%UXJPDQQ

*UGU��� ,�� �������� ������������� �������� ������������ DQG�Þà�

ÊÓy±ÇÆÇÒÓÇÏ�� ������� ���������� WKLV� WUDGLWLRQDO� UHFRQVWUXFWLRQ

�,(�
BKIOPT�� LV�DOVR�VXSSRUWHG�E\�WKH�*HUP��GDWD��*HUP��
BVO²KBO�

2(� ®BOJBO� \HDQ��� (QJO�� ZFBO� ���HF�¦BOJBO�� ODPPHQ��� :)� FBOEKF�

FBOE[KF�� FBOEF�� FBOKF� ODPPHUHQ� ZHUSHQ��� 'X�� GLDO�� PPOFO�� 6ZHG�

�*RWODQG�� PZOB�� 'DQLVK� �%RUQKROP�� »OB� �WKHVH� IRUPV� DUH� DOVR� WKH

EDVLV�IRU�WKH�UHFRQVWUXFWLRQ�RI�,(�
BKIO�PT�!�*HUP��
B�XOÔ�!�
BXOÔ

≥�
BVOÔ���IRU�,(�ORVV�RI�DVSLUDWLRQ�EHIRUH�
O�VHH�S�����y�����¶ÂÓÎÇÒ
,9�����������%HUQHNHU�,���������¿³³Á�����������7UDXWPDQQ�%6:

���)ULVN�,���������:+�,������7KXUQH\VHQ�*U�������ÞàÊÓ�±ÇÆÇÒÓÇÏ

����6NHDW����������3RN����

1RWH� � 7KH� *HUPDQLF� UHIOH[DWLRQ�� VWULFWO\� VSHDNLQJ�� PD\� UHIOHFW� QRW� RQO\� ,(


BKIO�PT�� EXW� DOVR� ,(� 
BLO�PT�� ,(� 
BKO�PT� LQ� WKH� FDVH� RI� WKH� ORVV� RI� ODELDOLVDWLRQ

XVXDO�IRU�WKLV�SRVLWLRQ�VKRXOG�KDYH�JLYHQ�*HUP��
BLOÔ�RU�
BLLÔ��ÓI��*HUP��
MVLL���21

MPLLS��2(� MPD�D���2+*� MPD� ORFN��FXUO���� ,(�
MVHOPT�� FI��/LWK�� M½HOBT� IOH[LEOH�� VXSSOH�

HWF���3RN�����������

���6ODY��
�CMÁLP��
�CPMOÃ�HWF���(/LWK��PCVPM¤T� DSSOH���/DWY��§CVPMJT
DSSOH�� ��J@P�VWHP��� :/LWK�� ¸CVPMBT�� /DWY�� §CVPMT� DSSOH�� ��P�VWHP��

���
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/LWK�� PCFM±T� DSSOH�WUHH�� �I��� �J�VWHP��� /DWY�� §CFMT� ��J�VWHP��� §CFMF� ��F�

VWHP�� DSSOH�WUHH���23UXVV��XPCMF� I�� �
¡CMÔ�� $SIHO���XPCBMOF� �
¡CPMOÔ�

I�� $SIHOEDXP�� __� /DW��"CFMMB� �2VN�� WRZQ� LQ�&DPSDQLD���*DXO�� BWBMMP

SRPD���2,U��VCVMM� �
BCMVÔ��Q�� $SIHO���1:HOVK�BGBM��SO��BGBMBV��&RUQ��

%UHW��BWBM�P�� $SIHO���0,U��BCBMM� ���
BCBMO¡�� I�� $SIHOEDXP���2:HOVK

BCBMM�HWF�� $SIHOEDXP���&ULPHDQ�*RWK��BQFM��2+*�BQGVM��BGGVM��0+*

BQGFM��2(�«QQFM��21�FQMJ�Q��$SIHO���*HUP��
BQ�B�MBÔ��
BQMVÔ��HWF���¶ÂÓ�

ÎÇÒ� ,9�� ��������� )UDHQN�� ,�� ����� 7UDXWPDQQ�%6:����¿³³Á� ��� ���

����������������������:+�,�����)HLVW�����GH�9ULHV����������3RN������

��� /LWK�� CS¸ÐUJ�� SUDHV�� �� CS¸ÐJB�� SUDHW�� �� CS¸Ðª� ZLVFKHQ�� VWUHLIHQ�
KLQJOHLWHQ�� NUDW]HQ�� VFKUDPPHQ�� ULW]HQ��� /DWY�� CS¨[U� �%O��� %¬FKKRI�
*UÃQZDOG��� CS§[U� �.U��� .O��� 6DOLVE��� (UPHV�� 0XUHPRLV�� 6WRFNP��� &��
36���:DUNKRI���SUDHV����VJ�� �ÐV��SUDHW����VJ�� �[V� EUDXVHQ�� WREHQ�� O¬U�
PHQ�

 

��� __�/DW�� GSBOH²�� �FSF�� GS¦HJ�� GS¡DUVN� EUHFKHQ��]HUEUHFKHQ��EHX�

JHQ���GSBHJMJT� ]HUEUHFKOLFK���GSBHPS�P�� GDV�=HUEUHFKHQ��.UDFKHQ��*H�

W½VH���*RWK��CSJLBO����FO���KL_N��EUHFKHQ��PORQE�N��]HUVW½UHQ��`QLE�N�
N¬PSIHQ���2(�CSFDBO��2)�CSFLB� ���FO����26�CSFLBO� ���FO��� EUHFKHQ��
2+*�CSFIIBO����FO���EUHFKHQ���21�CSBLB�NUDFKHQ��O¬UPHQ���26�CSB�
L²O�� 0/*� CSBLFO� NUDFKHQ��� LQ� 0D\UKRIHU� (:$� ,,�� ���� WKH� FRP�

SDULVRQ� ZLWK� 2,QG�� �59�� HJSJ�CISBKÔ� 6WHLIKHLW� ZLH� %HUJH� KDEHQG�

�PRUH� OLNHO\� WKDQ� DXV� GHQ� %HUJHQ� KHUYRUEUHFKHQG��� LV� UHIXWHG�� FI�

0D\UKRIHU�,,�������VHH�)UDHQN��,������:+�,����������������)HLVW�����

�����GH�9ULHV�����3RN�������ÓI��3RN������

1RWH� �+HUH�DOVR�EHORQJ�%DOW��VWHPV�ZLWK�T$�VXIIL[HV��ZKHUH�:LQWHUtV� ODZ�VKRXOG

QRW�KDYH�RSHUDWHG��EXW�ZKHUH�ZH�VHH�DFXWH�YRZHOySUREDEO\�GXH�WR�DQDORJ\�ZLWK�WKH

SULPDU\�VWHP��/LWK��CS¸[EBVUJ� WR�PDNH�D� ORZ�QRLVH���CSP[E�UJ� SROWHUQ�� IDKUHQ��JHKHQ�
QLHGHUIDOOHQ���FDXV��CS¸[EJOUJ��/DWY��CS¡[�E�¯U�SROWHUQ��VDXVHQ��NUDFKHQ��VWÃUPHQ���SURE�

DEO\� IURP� VRPHWKLQJ� OLNH� 
CISBI�[E�I���� /DWY�� CS¨LÎ¬¯U�� CS¨LÎ¯U� WR� FUDFN�� FUDFNOH�

FUHDN��� IURP� VRPHWKLQJ� OLNH� 
CISBI�TL��� IRU� FRUUHFW� /LWK�� CSBÎL�UJ� WR� FUDFN�� FUDFNOH�
FUHDN��DQG�/DWY��CSBLÎ¬¯U�LG���ZLWKRXW�OHQJWKHQLQJ�VHH�EHORZ��S�������1R�����

���6ODY��
N�[K�����VJ��
N�[KFUÃ��LQI��
N�[BUJ�WR�VPHDU���ZHOO�DWWHVW�
HG�DFXWH�LQWRQDWLRQ�RI�WKH�URRW�V\OODEOH�UHIXWHV�WKH�VXSSRVLWLRQ�DERXW
����������������������������������������������������

 

���0D\EH� KHUH� DOVR� EHORQJV� WKH� JURXS�� /LWK�� CS�ÐUJ� WR� GUDZ�� VFUDWFK�� WR� VWULNH
�D�PDWFK����CS¾PÐUJ�WR�VFUDWFK��WHDU��WR�JR�IDVW���HWF�

���
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LWV�PRUSKRQRORJLFDO� OHQJWKHQLQJ�� VHH�¦ÝÃÐ�³¢������� FI��¿³³Á����

����� "�/DWY�� �J[�NV¸[¯U� QDUULHUHQ�� TX¬OHQ��ÃEHUOLVWHQ�� GXUFKSUÃJHOQ�
�WKH�VHPDQWLF�SDUDOOHO�� DQVFKPLHUHQ����NV¸[¯U� WR�HDW�D�ORW��JUHHGLO\�

WR�IRRO��WR�WRUPHQW��WR�EHDW��GUXE���NV¹[¯U�WR�IRRO���ºÎÊÆÔ��´Ò��Æ������

FI� 7UXED°HYtV� GRXEWV� DERXW� WKH� SRVVLELOLW\� RI� WKLV� FRPSDULVRQ� LQ
¿³³Á� ���� ������� "�/LWK�� N�ÐUJ� WR� PDQXUH�� GXQJ��� /DWY�� N¯[U� WR
FOHDQ�GXQJ��VZHHS���EXW�FI��7UDXWPDQQ�%6:����������__�*UN��MÉSSW
�$WW�� MÉTTW��� �OMAI�� DRU�� ÑMAXA�� SDVV�� DRU�� ÐM±GHN�� ÐMÉCQHN�� SHUI�
SDVV��MgMAGMAI� WR�NQHDG��SUHVV� LQWR�D�PRXOG�� WR�ZLSH���M_ZA��MÉZA
EDUOH\�FDNH�� OXPS�� PDVV�� EDOO�� �ORQJ� ¨� LV� SUREDEOO\� VHFRQGDU\�� FI�
)ULVN� ,,� ���������� "�$UP�� NBDBOJN�� NBDOVN� ,� VWLFN�� ,� WKLFNHQ��

"�%UHW��NF[B� NQHWHQ���:HOVK�NBFEEV� N¬PSIHQ�� VWRVVHQG�GXUFKHLQ�
DQGHUPLVFKHQ�� ���
NBHFEÔ���2+*�NBII²O� FRPS²QHUH�� LXQJHUH�� LQ�

VWLWXHUH���26�NBL¸O�PDFKHQ��HUULFKWHQ��EDXHQ���2(�NBDJBO�WR�PDNH�

FDXVH�� GR�� DUUDQJH��� 2)�NBLJB� PDFKHQ�� EDXHQ�� VHW]HQ�� IHVWVHW]HQ�

�WKURXJK� WKH�PHDQLQJ� NQHWHQ�� IRUPHQ���� VHH�¶ÂÓÎÇÒ� ,,�� ��������

(QG]HOQV�,,������� �.=�;/,9�>����@�������7UDXWPDQQ�%6:������)ULVN

,,�����������:+�,,�������3RN�����������ÓI��¿³³Á�����������

6ODY�� 
Nn[Ã�� ORF�� VJ�� 
OB�NB[�� RLQWPHQW�� �5XVV��´¨¯Ã�� DGY�� �ORF�
VJ��� µ¨� ´¨¯Ù�� 8NU�� ´¨¯Ã�� ORF�� VJ�� µ¨� ´¨¯²� OXEULFDQW�� RLQPHQW�

�ZKHHO��JUHDVH��� 6ORYHQ��Nn[�� JHQ�� VJ��NB[o� I�� GDV� 6FKPLHUHQ�� GLH
6FKPLHUH��� __�*UN��M«G�J��JHQ��VJ����DOJ�I�� JHNQHWHWH�0DVVH��.XFKHQ��
VHH�3RN�������¿³³Á���������)ULVN�,,����������

1RWH� �7KH�LQWURGXFWLRQ�RI�WKH�%DOWLF�ZRUGV�LQWR�WKLV�FRPSDULVRQ�EHVLGHV�VHPDQWLF

GLIILFXOWLHV� EULQJV� DERXW� WKH� SUREOHPV� FRQQHFWHG�ZLWK� WKH� YRFDOLVP� DQG� DEODXW�� WKH

FRUUHVSRQGHQFHV�RXWVLGH�%DOWLY�SRLQW�WR�,(��BÔ��WKDW�LV�RXWVLGH�WKH�DEODXW�V\VWHP��ZKLOH

WKH�%DOWLF�PDWHULDO�LQWURGXFHG�WKH�QRUPDO�DEODXW��¦Ô����²Ô��LW�FRQVLGHUDEO\�VWUHQJWKHQV

WKH�DOWHUQDWLYH�VROXWLRQ��WR�DFFHSW�WKH�DUFKDLF�FKDUDFWHU�RI�WKH�%DOWLF�VLWXDWLRQ�DQG�WR

UHJDUG� DOO� WKH� UHVW� �QRW� 6ODYLF��PDWHULDO� DV� UHIOHFWLQJ� ,(� �·Ô�� 7KLV� VROXWLRQ�� KRZHYHU�

GRHV�QRW�H[FOXGH�WKH�SRVVLELOLW\�RI�WKH�GLUHFW�FRPSDULVRQ�RI�WKH�6ODYLF�VWHPV�ZLWK�WKH

*UHHN� RQHV�� RQO\� LQ� WKLV� FDVH�ZH�ZLOO� KDYH� WR� DFFHSW� WKDW� 6ODY�� 
É¡Ô� LQ� WKHVH� IRUPV

��HDUO\�%DOWR�6ODYLF��©Ô���,(��·Ô�

���6ODY� 
Q�E��� ��VJ�� 
Q�EFUÃ�� LQI�� 
Q�TUJ� WR� IDOO�� __� 2,QG�� Q§EZBUJ
JHKW�� I¬OOW��� $YHVW�� QBJBZFJUJ� EHZHJW� VLFK� QDFK� DEZ¬UWV�� OHJW� VLFK
QLHGHU���2(� 
 F�GFUBO� WR� IDOO��� RQO\� WKH� IRUP� RI� SUDHW�� ��SO�� HFGFUVO

���
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WKH\�IHOO��PG�TFFET����LQ�WKH�JORVVHV�5����×��� �
 FG¦UVO��9�FO����2+*
G���BO��HJ�G���BO� WR� IDOO�� �9�FO���� RQO\� WKH� SUDHW�� IRUPV� DUH� DWWHVWHG�

��VJ�� GB[� �GRRU�� IHOO��ZDV� UXLQHG�����VJ��HF�VB[� IHOO� �PG� MPU����OJ�HJ�GB[

GLG� QRW� JR� RXW� �RI� EUDLQV���� ��SO�� BOB�HF�GBDFO� WKH\� IHOO� �RQ�WR�

�PG�NJTGPSUVOFT������
BOB�HF�G¡��VO���BVVS�LJ�GB[[VO�WKH\�IHOO��RQ�WR�

�PG�NJTGPSUVOFT����21�GFUB��SUDHW��VJ��GBU��SO��G§UV��9�FO���WR�ILQG��ZD\���
WKH� GHWDLOHG� DQDO\VLV��PDWHULDO� DQG� ELEOLRJUDSK\� LQ�ªÍÍÊÙ�³ÄÊÔÝÙ

,,,���������HVS��,(�GDWD��������

6ODY�� 
OB�QBTUÃ� �5XVV�� µ¨·¦¸¹Ã� PLVIRUWXQH�� WURXEOH��� 8NU�� µ¦�

·¦¸¹Ã� FDYLO��PLVIRUWXQH�� ILQH��SHQDOW\���25XVV��G;I;JKUa PLVIRUWXQH�
WHPSWDWLRQ���2&6�G;I;JKUa SUMFORÉ�� ÐP�REIA�� ÐPIBOUL���PER�STASIJ�
`NÉGKH���%XOJ��µ¦·¨¸¹� GLVDVWHU��PLVIRUWXQH���6&U��µ¦·¨¸¹� GLVDVWHU�

IRUWXQH���6ORYHQ��OBQnTU�GHU�$QIDOO��GHU�$QJULII��GLH�*HIDKU��GDV�8Q�
JOÃFN��GHU�(OHPHQWDUVFKDGHQ��GLH�9HUVXFKXQJ��GLH�$QIHFKWXQJ��GLH
%RVKHLW�� GHU� 0XWKZLOOH��� &]HFK� O§QBTU� PLVIRUWXQH��� 3ROLVK� OBQBq¬
GLVDVWHU�� DWWDFN�� LQFXUVLRQ�� UDLG�� IRUD\�� __� 2,QG�� ¡�QBUUJ� 8QIDOO�� 8Q�

JOÃCK�Å.OTH���¶ÂÓÎÇÒ�,,,�����������3RN�����I�

³I��DOVR�WKH�IROORZLQJ�%DOWLF�VWHPV�

���/LWK�� TU¸HBT� ���� URRI�� URRILQJ��� GLDO�� TU¸HBT� ���� �/.Ë� ;,,,�� ���
>1GË��'W@���/DWY��TU§HT��GDV�'DFK���23UXVV��TUPHJT�'DFK���9RF�������__
,(�
�T�UPHPN��21�×BL�Q�� 'DFK���2(�ÞqD��2+*�EBI�Q�� URRI���:HOVK

UP�URRI�����
UPHPÔ��'DFK���FI��DOVR�,(�
�T�UFHPT���*UN��STgGOJ���+RP���
TgGOJ� Q�� 'DFK�� +DXV��� 2,U�� UFDI�� UFH� Q�� +DXV��� 2:HOVK� UJH� +DXV�
���
UFHPT���� 7UDXWPDQQ� %6:� ����� GH� 9ULHV� ����� )ULVN� ,,�� ��������

3RN�������������ÓI��)UDHQN������

)RU�/LWK��TU²FHUJ�HLQ�'DFK�HLGHFNHQ��VHH�EHORZ��S�������1R�����

���/DWY�� CM¡[U� VFKLPPHUQ�� �0ÃKO��(QG]�� ,�� ����� __� *UN�� FLgGW
EUHQQH��VHQJH��]ÃQGH�DQ��
/DWY��CM¨[NB� DQG�CM§[NB� ���
CM¡IN¡�� GHU�6FKLPPHU��*ODQ]��GHU

:LGHUVFKHLQ�� GLH�5½WH� YRP�/LFKW� XQG�)HXHU�� �0ÃKO��(QG]�� ,�� ����
(QG]��+DXV��,��������U«HPHV�Y¡UGQ��,�������__�/DW��GMBNNB�I��)ODPPH�

���
GMBHN¡���*UN��FLgGMA� Q�� %UDQG�� (QW]ÃQGXQJ�� 6FKOHLP���FLOGM�J
)ODPPH���:+�,�������)ULVN�,,�������������3RN����������

���
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���/LWK��CM¸EªUJ�VFKZDW]HQ��8QVLQQ�UHGHQ��DXVJHODVVHQ��ÃEHUPÃWLJ
VHLQ��� /DWY�� CM¡TU�� SUDHV�� ��VJ�� CM¡ÐV�� SUDHW�� ��VJ�� CM¡EV� VFKZDW]HQ��
CM¨E¯U� 8QVLQQ� VFKZDW]HQ�� IDVHOQ�� __�*UN��FLgDWN�P�� DQG� I�� 6FKZ¬W�
]HU���FLED¨N�I��*HVFKZ¬W]���FLHDªNTA���LHRO�NTA��+VFK���D�SDUWLFLSOH
IURP� 
FLHDÉW� VFKZDW]H��� JUDPPDWLFDO� OHQJWKHQLQJ"��� 
FLÉZW� �DRU�
��SO��ÑFL«DON��WR�EH�UHQW�ZLWK�D�QRLVH���PAFLÉZW��$HRO��PAFLÉSDW�WR
ERLO��EOXVWHU�� WR�VSOXWWHU��EOXVWHU���)UDHQN�� ,���������)ULVN� ,,�������

������:+�,������������3RN������

����/LWK��ES¸ÐUJ��SUDHV����ES¸ÐJB�WR�SODQH��VKDYH��WR�FXW�RXW��FDUYH�
WR�UHSDLU��WR�VKDUSHQ��WR�JR�TXLFNO\��WR�VWULNH��KLW��HDW�ZLWK�JXVWR�

 

���

/DWY��ES¡[U��SUDHV����VJ��ES¡[V�DQG�ES¡ÐV� VFKQLW]HQ��ES¨[U���SUÃJHOQ�
VFKHOWHQ� �ES§[U��� VFKQHO�ZRKLQ�VLFK�EHJHEHQ�� ODXIHQ� �ES§[U��� VFKQHOO

IDKUHQ��ES¨[U��� �0ÃKO��(QG]�� ,������� __�2,QG��EIS§KBUJ� JOHLWHW�GDKLQ�
EHZHJW� VLFK�� IOLHJW��� WR�ZDON�� WR� JOLGH�� WR� IO\� �PG� CJSET��� WR� EORZ� �PG

XJOE����EIS¡KÔ� I�� =XJNUDIW���EIS�KJÔ� �59�� 6WUHLFKHQ�GHV�:LQGHV�� DQG
EIS¡K²Ô� I�� =XJ�� 7ULHE��� 21� ES§L�� ES§LB� I�� 6WUHLIHQ��� *HUP�� VWHP

HYLGHQWO\�JRHV�EDFN�WR�DQ�DWKHPDWLF�QRXQ�DQG�WKH�ORQJ�YRZHO� LV� WR

EH� H[SODLQHG� DV� D� ORQJ� JUDGH� RI� WKLV� DWKHPDWLF� QRXQ� �WKH� VDPH

DSSOLHV� WR� 2,QG�� EIS�KJÔ�� EIS¡K²Ô��� 0D\UKRIHU� GRHV� QRW� DFFHSW� WKLV
FRPSDULVRQ�EHFDXVH�RI� LPSRVVLELOLW\� WR�GHULYH� WKH�2,QG�� VHPDQWLFV

IURP�WKH�PHDQLQJ�WR�SXOO���EXW�WKH�PDLQ�PHDQLQJ�RI�%DOW��ZRUGV�LV�WR

VFUDSH�� FXW� RII��� L��H�� WR� FXW� JOLGLQJ� RQ� WKH� VXUIDFH��� )UDHQN�� ����

0D\UKRIHU�,,�������GH�9ULHV�����)DON�7RUS�,������DQG������3RN������

6ODY��¡��%DOW��VP���,(��

����6ODY�� 
É�H¡�� 6HUE��&K6ODY�� =CG|>;a B�TRUJ��� 6&U�� ª½s¨«¨� ZLOG
JUDSHV��� 6ORYHQ�� WJOK§HB� I�� GLH� ZLOGH�:HLQUHEH�� �FI�� KRZHYHU�� 6DG�

QLNy!IZENMÂLLERtV�DQG�7UXED°HYtV�REMHFWLRQV�DJDLQVW�VXFK�DQDO\VLV

RI� 6RXWK� 6ODY�� 
WJOKBHB�� VHH�¿³³Á� ��� ����� 6ODY�� 
�HPE¡� EHUU\�� VRIW
IUXLW���2&6�;>H?;aKARP�J���6DY����5XVV��ß«¶¬¨��8NU��ß«¶¬¨��%XOJ��ß«¶¬¨
����������������������������������������������������

 

���7KH� VRXUFH� RI� /LWK�� ESFÐ¸UJ� JODWWVWUHLFKHQ�� �FLWHG� LQ� 3RN�� ����� LV� QRW� NQRZQ

WR�PH�

���
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ZLOG�VWUDZEHUULHV���6&U��K½«¶¬¨� ZLOG�VWUZDEHUU\��VWUZDEHUU\���6ORYHQ�
K§HPEB� GLH�%HHUH���&]HFK� KBIPEB� EHUU\� �RI� VWUDZEHUU\�� EOXHEHUU\���

3ROLVK�KBHPEB�EHUU\���/LWK��¾PHB�����%HHUH���GLDO��.LUVFKH���/DWY��V¸HB

GLH�%HHUH���WKH�DFFHQWXDO�LQWRQDWLRQDO�UHODWLRQV�DUH�FKDUDFWHULVWLF�IRU

IRUPHUO\�QHXWHU�JHQGHU��__�*RWK��BLSBO�Q��KARP�J��)UXFKW���21�BLBSO
Q��)UXFKW�ZLOGZDFKVHQGHU�%¬XPH���2(�«DFSO�Q��ZLOGH�%DXPIUXFKW��

0+*�BDLFSBO��FDLFSO�Q��ZLOGH�%DXPIUXFKW��EHV��(LFKHO��%XFKHFNHU��

,U��§JSOF� VORH���:HOVK�BFSPO� EHUULHV���FJSJO� SOXPV���0%UHW��JSJO��%UHW�

IJSJO�VORH���7RFK��$�PLP��SO��PLPOUB�P��IUXFWXV��IUXLW���3RXFKD�������

$GDPV� 1R�������� ¶ÂÓÎÇÒ� ,9�� ��������� %H]ODM� ,�� ����� 7UDXWPDQQ

%6:� �����:+� ,,�� ����� )HLVW� ������� GH� 9ULHV� ��� )DON�7RUS� ,�� ���

ÞàÊÓ�±ÇÆÇÒÓÇÏ�����3RN�������ÓI��%HUQHNHU�,������¿³³Á����������

)UDHQN��,,�������

����6ODY�� 
BEBUJ��2&]HFK� KBEBUJ� IRUVFKHQ�� XQWHUVXFKHQ�� ���
DXV�

VFKQÃIIHOQ���� /LWK�� ¾PTUJ�� SUDHV�� ��VJ�� ¾PEÐJV� WR� VPHOO�� VFHQW��� /DWY�

V¸TU��SUDHV����VJ��V¸ÐV�WR�VPHOO��VFHQW��__�*UN��SUDHV����VJ���ZW�ULHFKH�
GXIWH����DM��I��*HUXFK��'XIW���$OE��BN��XQDQJHQHKPHU�*HUXFK�����,(

PE�N¡���/DW��PEPS��2/DW��PE²T���JHQ��VJ��PE²SJT�P��*HUXFK���PM²��PMVJ�

PMySF� ULHFKH�� GXIWH�� �6DELQ�� GHYHORSPHQW� E� !� M��� $UP�� IPU� 'XIW�

*HUXFK��� IPUJN� ULHFKH��� WKH� URRW� FOHDUO\� EHORQJV� WR� WKH� VHULHV� RI

VKRUW�V\OODELF�URRWV��WKH�OHQJWK�LV�IRXQG�RQO\�LQ�VRPH�PRUSKRORJLFDO

DQG� ZRUGEXLOGLQJ� FDWHJRULHV�� *UN�� SHUI�� �D�WDA� DQG� FRPSRXQGV�
DS�¨DHJ� LOO�VPHOOLQJ�� VWLQNLQJ��� E��¨DHJ� VZHHW�VPHOOLQJ�� IUDJUDQW��
$UP��IS�VU� �*UN�PUR�¨DHJ� OLNH�ILUH�� ILHU\��ZLWK�FRPSRXQG�OHQJWK�
HQLQJ��PD\EH�FRQWDPLQDWLRQ�ZLWK�PURO�EIDHJ�IURP�E�DOMAI���RQH�DOVR
UHIHUV�WR�WKH�VDPH�URRW�1*HUP��
²TBÔ���
²E�TP���6ZHG��PT�*HUXFK��HU�

VWLFNHQGHV�*DV���1RUZ��PT��'DQLVK�PT�'XQVW��HUVWLFNHQGHU�'DPSI��y

EXW�WKH�ODWWHU�SUREDEO\�KDV�DQRWKHU��PRUH�UHOLDEOH�GLUHFWLRQ�RI�HW\PR�

ORJL]LQJ��)DON�7RUS�,�����������)UDHQN��,,��������������3RN������VHH

%HUQHNHU�,������)UDHQN��,,�������������7UDXWPDQQ�%6:������)ULVN�,,�

���������:+�,,������������3RN�����������¿³³Á�������

����/LWK�� VPEFH¥�� GLDO�� WVPEFH¥� 6WHQJHO�� 6WLHO�� 6FKZDQ]��� /DWY�

VPEFHB� 6FKZDQ]�� �KHUH� DOVR� SUREDEO\� EHORQJV�ZLWK� WKH�PHWDWKHVLV

���
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6ODY��
BHPEJDB�EXWWRFN�

 

����__�2,QG��§EHBD��$9��P��5RKUVWDE��6WHQJHO
�YRP�%DPEXV����"�2,U��PEC�P��.QRWHQ��$XVZXFKV���:HOVK�PEEG�.QR�

WHQ�� ���
PE�F�KP�"��� )UDHQN�� ,,�� ����������� 0D\UKRIHU� ,�� ���� 3RN�

�����EXW�FI��0D\UKRIHU�(:$�,�����

����6ODY��
OnHÁ�QDNHG��QXGH���WKH�UHIOH[�RI�WKH�DFXWH�LV�ORVW�LQ�WKH
PRELOH� DFFHQWXDO� SDUDGLJP��� 5XVV�� µ¨«·±�� 8NU�� µ¨«Ù±�� 6&U�� µn«�� I�
µ¦«¨�� 6ORYHQ�� OnH�� I�� O§HB�� &]HFK� OBIÖ�� 6ORYDN� OBIÖ�� 3ROLVK� GLDO�
�PDÓRSROVN���OB!J��.XFDÓD�������/LWK��O¾PHBT����� QDNHG��QXGH���/DWY�
GLDO�� OV¸HT� QDFNHQG�� QDFNW�� DUP�� __� 21� O¼LLWB� QDFNW� PDFKHQ��

2,QG�� OBHO§D� QDFNW��� $YHVW�� NB|OBÔ� �SUREDEO\� �� 
OB|OB���� /DW�

O¹EVT� EOR§��QDFNW�� OHLFKW�EHNOHLGHW��XQJHVFKPLQNW����
OPA�F�EPT��

OPKFEIPT� RU� 
OPKPEIPT�� 2,U�� OPDIU�� :HOVK� OPFUI� QDFNW��� *RWK�

OBRB×T�GUMN�J��QDFNW���21�O¼LLWFÞS��OFL×FS��2(�OBDPE��2)�OBLBE�
0/*�OBLFU��2+*�OBDDPE��OBIIVU��*HUP��OBDLU�QDNHG���ZLWK�WKH��OP�

VXIIL[��21�OBLFOO��2)�OBLFO��0/*�OBLFO� QDFNW���+LWW��OFHV�NBOUÔ

QDNHG���¶ÂÓÎÇÒ�,,,���������¿³³Á������������)UDHQN��,����������

7UDXWPDQQ�%6:������0D\UKRIHU�,,�����������:+�,,�������)HLVW�����

GH�9ULHV�����������3RN������

&I��DOVR�WKH�IROORZLQJ�%DOWLF�VWHPV�

����/LWK��Q¾PEBT� ���� SRW�� MXJ��� /DWY��QV¸ET�P�� 7RSI�� �SUREDEO\�� D

IRUPHU� QHXWHU� QRXQ��ZKDW� LV� LQGLFDWHG� E\� WKH� FKDUDFWHULVWLF� DFFHQ�

WXDO�LQWRQDWLRQDO�FRUUHVSRQGHQFH��VHH�ªÍÍÊÙ�³ÄÊÔÝÙ�ª¢���������

DQG����� __�21�GBU�Q�� *HI¬§��.OHLG���2(�G«U�Q�� *HI¬§��)D§���26�GBU�Q�

*HI¬§���2+*�WB[[�Q�� %HK¬OWHU��.DVWHQ���)UDHQN�� ,,�������7UDXWPDQQ
%6:������GH�9ULHV������)HLVW����������3RN������

1RWH� � /LWK�� Q�EBT� ���� *DUEH��� VKHDI�� DQG� /DWY�� Q¼EB� +DQGYROO�� $UPYROO�� DUH
XVXDOO\�UHIHUUHG�WR�WKH�VDPH�URRW�DV�WKH�SUHYLRXV�ZRUG��/LWK��Q�EBT�DQG�/DWY��Q¼EB�FDQ
EH�FRPSDUHG�ZLWK�WKH�*HUP��URRW�
G¦U��
GBUÔ���,(�
Q¦E��
Q·EÔ�WR�JUDVS��VHL]H��__�*HUP�


G¦UKBOÔ� �ZHDN� ,�FO���� *RWK�� GFUKBO� �F� �¦�� WR� GHFRUDWH�� DGRUQ��� 21� G«UB� �«� �v�

VFK½Q�WXQ��PLW�HWZ��]X�WXQ�KDEHQ���2(�GvUBO�WR�SXW�DV�D�ORDG��ORDG��SXW��WR�GHFRUDWH��

 F�GvUBO�WR�SXW�DV�D�ORDG��EXUGHQ��WR�LQIOLFW��LPSRVH��WR�SDFN�XS���*HUP��
GBU²OÔ��ZHDN
,,�FO���� )DU�� GBUB� WR� JUDVS�� VHL]H�� XQGHUVWDQG�� SHUFHLYH��� ODWH�21� GBUB� WR� FRQQHFW� XQ�

����������������������������������������������������

 

���7KH�FRPSDULVRQ�ZDV�VXJJHVWHG�E\�9��1��7HUHQWMHY��SHUV��FRPP��

���
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VWHDGLO\�� ORRVHO\��� WR� EH� D� SRW�ERLOHU��� 2(� G«UJBO�� GFUJBO� �GF®®BO�� WR� GHOLYHU�� EULQJ��

G«UJBO�XGP� WR� JHW� PDUULHG�� �ZHDN� YHUE� ZLWK� WKH� FRQWDPLQDWLRQ� RI� VWHPV� RI� ,,� DQG

,,,�FO����2)�GBUJB�WR�VHL]H��JUDVS��ORDG���CJ�GBUJB� WR�EH�RFFXSLHG�ZLWK�VPWK���KDYH�VPWK�

WR�GR�ZLWK�VPWK����2+*�GB��¸O�WR�ORDG��D�SDFN�DQLPDO���GUHVV��WR�SDFN���TJI�GB��¸O�WR

JDWKHU��� EXW� WKH� UHODWLRQ�RI� WKLV� URRW� WR� WKH� DQDO\VHG�QDPH�RI� WKH� YHVVHO� LV� SUREDEO\

VHFRQGDU\�� VHH� %RVZRUWK�7ROOHU� ����� ����� 7ROOHU� ����� ����� 6WHLQPH\HU� $KG:E�� ,,,

������������������3RN�������EXW�FI��)UDHQN��,������

����"�/LWK�� H¾PHª� ���� .RKONRSI�� .RSI�� 'LFNVFK¬GHO��� H¸Hª� ���
.RSI��__�,FHO��LBLB�.XFKHQ���1RUZ��LBLB��6ZHG��LBLB�NOHLQHV��UXQGHV

XQG�IODFKHV�%URW���WKH�FRPSDULVRQ�LV�QRW�UHOLDEOH�EHFDXVH�RI�WKH�GH�

VFULSWLYH�FKDUDFWHU�RI� WKH�ZRUG�� WKHUH� LV� DOVR�D� ORQJ�YDULDQW� LQ�*HU�

PDQLF��1RUZ��L²L� .OXPSHQ���6ZHG��LPLB� 6FKROOH��(UGVFKROOH���GLDO�

L²LF��2+*�LVPDIP�UXQGHV�%URW��.XFKHQ����VHH�3RN�������FI��3RN������

)UDHQN��,������

����%DOWR�6ODYLF�SUHVHQFH�VWHP�
E²�EÔ���
E��EÔ�WR�JLYH���WKH�UHVXOW
RI� WKH� UHGXSOLFDWLRQ�RI� WKH� ,(� URRW� 
E²Ô�� 6ODY�� SUDHV�� VJ���� 
EBE�NÃ�
�� 
EBE�TJ�� �� 
EBE�UÁ�� SO���� 
EBE�NÁ

 

���� %DOW�� SUDHV�� VJ���� 
E²E�NJF�
�� 
E²E�TJF�� ��� 
E²E�UJ�� SO���� 
E²E�N¦�� �� 
E²E�U¦

 

��� __� 2,QG�� E§E¡UJ�
$YHVW��EBB¡JUJ�� WKLV�VWHP� LV�QLFHO\�RSSRVHG�WR� WKH�%DOWR�6ODYLF�SUHV�

HQFH�VWHP�ZLWK�VKRUW�YRZHO�
Ey�EÔ���
EIy�EIÔ�WR�SODFH���WKH�UHVXOW�RI
WKH� UHGXSOLFDWLRQ� RI� WKH� ,(� URRW� 
EI¦Ô�� 6ODY�� SUDHV�� VJ���� 
EFE�K��
��
EFE�KFÎJ��HWF�

 

����%DOW��SUDHV��VJ����
EyE�NJF��VJ����
EyE�TJF����
EyE�
UJ�� SO���� 
EyE�N¦�� �� 
EyE�U¦

 

��� __�2,QG��E§EI¡UJ� OHJHQ�� VHW]HQ�� VLW]HQ
PDFKHQ��VFKDIIHQ���$YHVW��EBB¡JUJ� VHW]HQ��OHJHQ���WKH�H[SODQDWLRQ�RQ

WKH�EDVLV�RI�:LQWHUtV�ODZ�ZDV�ILUVW�SXW�IRUZDUG�E\�7��6KLQWDQL��"���LQ�

GHSHQGHQWO\�WKLV�SRVVLELOLW\�ZDV�DOVR�SRLQWHG�RXW�WR�PH�E\�6��*��%R�

ORWRY��SHUV��FRPP���VHH�)UDHQN��,����������DQG�������
����������������������������������������������������

 

���2&6�VJ����?;FU�� ��?;JC�� ��?;JKS��SO����?;FS�� ��?;JK@�� ��?;?}KS�� GX����?;=$�� �
?;JK;����?;JK@��HWF�

 

���2/LWK��SUDHV��VJ����E¾NJ��'3��������VJ����E¾TJ��'3�����������E¾TU��'3��������SO���

E¾NF��'3�����������E¾TU¥¾�'3���������VWDQGDUG�/LWK��SUDHV����E¾PEB��/DWY����VJ��EVPNV�

EVPEV�

 

���2&6�SUDHV����VJ��=SB?@A?~a�3V�����������=UB?@A?@QCa�-RKQ���������SO����H?@A?@FS
J}a�0DWW�����������H?@A?~KSaJ&a�3V����������

 

���2/LWK��SUDHV����E¯TU��'3��������SO����E¯N¥¾�'3�������VWDQGDUG�/LWK��SUDHV����E£EB�

���
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6ODY��²��%DOW��¦���,(�y

����6ODY�� 
CtH��� SUDHV�� ��VJ�� 
C²Ð²UÃ�� ��SO�� 
C²H^UÃ� WR� UXQ��� /LWK�
C�HUJ��SUDHV����VJ��C�HV�WR�UXQ���/DWY��C¯HU��SUDHV����VJ��C¼HV�WR�UXQ��__
*UN��FgBOMAI�WR�EH�SXW�WR�IOLJKW��WR�IOHH�LQ�WHUURU���,(�URRW�
CIFKÔ���LQ

1HZ� ,QGLDQ� WKHUH� LV� D�QXPEHU�RI� IRUPV� WKDW� FDQ�EH� WUDFHG�EDFN� WR

WKLV�URRW��+LQGL�CI¡HÔ� IOLHKHQ����¶ÂÓÎÇÒ�,�������%HUQHNHU� ,��������

)UDHQN��,������7UDXWPDQQ�%6:�����)ULVN�,,�����������7XUQHU�&',$/

��������������3RN������

6ODY��
CtHÁ� UXQ���25XVV��<$>S� IOLJKW�� UXQ���5XVV��©«�� ORF�� VJ��µ¨
©«Ö��8NU��©J«��JHQ��VJ��©²«º��ORF��VJ��µ¨�©J«Ö��%XOJ��©«Ì¹��6&U��©ÞK«�
6ORYHQ��CwH�P��GLH�)OXFKW��a�/LWK��GLDO��CªHBT�UXQ��IOLJKW��HVFDSH���1HV�
VHOP����¶ÂÓÎÇÒ�,�������)UDHQN��,������7UDXWPDQQ�%6:�����3RN������

���� 6ODY�� 
²TUJ�� SUDHV�� ��VJ�� 
²ENÃ� WR� HDW��� 5XVV�� ¸¹Ã�� ´�� 8NU�

�¸¹°���´��2&6�|JKC��|FU��%XOJ��Ä´��6&U��K¾¸¹°��KÛ´��6ORYHQ��K×TUJ��K×N�
&]HFK� K²TUJ�� K²N�� /LWK���TUJ�� SUDHV�� ��VJ���NJ���EV�� SUDHW�� ��VJ�� �EÐJBV
IUHVVHQ���/DWY��¯TU��SUDHV����VJ��ºEV�HVVHQ��IUHVVHQ��YHU]HKUHQ��__�2,QG�
��VJ��BENJ�� ��VJ��§UUJ� WR�HDW���$YHVW�� FRQM�� ��VJ��BB¡JUJ��*UN��ÑDW�� LQI�
ÑDMENAI�� /DW�� FE²�� ¦E�� ¦TVN�� ¦TTF�� *RWK�� JUBO�� SUDHW�� ��SO�� FUVO
� �
¦UVO���2+*�F��BO��SUDHW��¡���¡�VN��+LWW��SUDHV����SO��BEBO[J�WKH\

HDW��� HWF���¶ÂÓÎÇÒ� ,,�� ���� )UDHQN�� ,�� ��������� 7UDXWPDQQ� %6:� ���

3RN����������

���� 6ODY�� 
HM�[JUJ�� SUDHV�� ��VJ�� 
HM�[K��� ��VJ�� 
HM�[JUÃ� �RU� WKH� VDPH
ZLWK� WKH� 
�� YRFDOLVP"��� %XOJ�� «³®¯Ä�� DRU�� «³®¯°¼� WR� SOHDVH� VPE��
FRGGOH��SDPSHU��FDUH�IRU��FKHULVK��SHW��WR�FDUHVV���VHFRQGDU\��*HURY�

«³¯Ù³Á��GLDO���7URMDQVNR��«³®¯jÁ�WR�LQGXOJH��VSRLO�VPE�����1RYR�VHOR�

9LGLQVNR��«³Ù¯°´�FKHULVK��LQGXOJH���0DFHG��«³¯°�WR�LQGXOJH�� __�21

LM¼LLS�VFKZDFK��HUVFK½SIW���*HUP��
LMFOLXB����/*HUP��LMJOLFS�ZHLFK�
]DUW��VFKZDFK���'DQLVK�LMZOLF��2'DQLVK�LMJVOLB��6ZHG��LMªDLB��1RUZ�
GLDO�� LM¼LLB� ]XVDPPHQIDKUHQ�� EHZHJW� ZHUGHQ��� 21� LM¼LLWB� VWDUN

EHZHJW�ZHUGHQ��ZLPPHUQ���*HUP��
LMFOLXBO�ZHLFK�ZHUGHQ����FDXVDW�

21� LM¼LLWB� ZHLFK�PDFKHQ� �]��%�� (UGH��� �*HUP�� 
LMBOLXKBO� ZHLFK

PDFKHQ���� +LWW�� LBMBOLB�� ���
LMBOLB��� WR� VRRWKH�� VDWLVI\��� )UDHQN�� ,�

�����£§²���������%HUQHNHU�,�������¿³³Á���������3RN�������3XKYHO�,9�

���
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������� IRU� UHODWHG� /LWK�� HMÐUJ� �SUDHV�� �� HM�ÐUB�� ZHLFK�� VFKODII� ZHU�
GHQ�� DQG� HM£ÐOBT� ]DUW�� ZHLFK�� VKRZLQJ� QRQ�DFXWH� LQWRQDWLRQ� VHH
EHORZ��S�������1R�����DQG�S�������1R����

����6ODY�� 
Q²ÎÃ� �5XVV��·®¿°±��·¿��·®¿¨��·®¿� SHGHVWULDQ�� XQ�

PRXQWHG�� >GLDO��DOVR�·®¼°±�� VWDQGDUG�FROORTXLDO�DOVR�DGY��·�¼¶´� RQ

IRRW�� DIRRW�@�� 25XVV�� I$QU�� 8NU�� ·²¿°±�� %5XVV�� ·®¿Â�� 2&6� I$QU
PEZ�J��� %XOJ�� ·¿�� ·¿°�� 6&U�� QK¾ÎF� RQ� IRRW�� DIRRW��� 6ORYHQ�� QwÎKJ�
&]HFK�Q²Î²�>DQG�DOVR�Q²DIÖ@��6ORYDN�Q²Î²��3ROLVK�QJFT[Z��+6RUE��Q²ÎJ�

/6RUE�� Q²ÎZ�

 

��� a� /LWK�� Q�T®JBT�� Q�LÎ®JBT� SHGHVWULDQ�� �
Q¦EU@PT� �

QFEU@PT��__�2,QG��QBUU²D�P��)X§J¬QJHU��)X§VROGDW��,QIDQWHULVW���23HUV�
QBTUJÎ�)X§VROGDW���9DVPHU�H[SODLQV�WKH�6ODYLF�IRUP�DV�
Q¦E�T�@PT��L��H�
��
QFE�T�@PT���)UDHQNHO�DQG�IROORZLQJ�KLP�0D\UKRIHU�y�DV�
Q¦E�U�@PT
�L��H����
QFE�U�@PT���)UDHQNHOtV�UHFRQVWUXFWLRQ�LV�D�VLQJOH�SRVVLEOH�IRU
%DOW��IRUPV��DQG�LV�VXSSRUWHG�E\�,QGR�,UDQ��SDUDOOHOV���ZKLOH�9DVPHUtV

RQH� ILWV� 6ODY�� GDWD�� SUREDEO\� ZH� KDYH� WR� DVVXPH� WKH� QRQ�VWDQGDUG

GHYHORSPHQW�RI�WKLV�XQLTXH�FOXVWHU�LQ�6ODY���
UU@�!�
Î��)UDHQN��,������
�����¶ÂÓÎÇÒ�,,,�������0D\UKRIHU�,,����������

/LWK�QªE¥�����IRRW��VROH��IRRWSULQW��IRRWVWHS��IRRW��B�NFBTVSF����GLDO�

Q�EBT� )X§�� )X§VRKOH�� )X§VSXU��� /DWY�� Q¼EB� )X§VRKOH�� )X§VWDSIH�
6SXU�� )X§�� 6FKXK� DOV� /¬QJHQPD§��� Q¼ET� )X§VWDSIH�� 6SXU�� __� 2,QG�
QBE§Ô�Q��6FKULWW��7ULWW��)X§VWDSIH���$YHVW��QBBBÔ�Q��6SXU���XQG�)X§�DOV

0D§����+LWW��Q¦EBO�3ODW]��6WHOOH���*UN��PgDON�)X§���(UGERGHQ��%RGHQ��
$UP��IFU��JHQ��VJ��IFUPZ� )X§VSXU���/DW��QFEB��ÔBF�I�� )X§VSXU���8PEU�

QF½VN� %RGHQ���0,U�� JOFE� ���
FOJ�QFEPÔ�� 6SXU� �GHU�)Ã§H���2UW���2,U�

FE�Q��=HLWUDXP���21�GFU�Q��6FKULWW��)X§�DOV�0D§���)UDHQN��,����������

7UDXWPDQQ� %6:� ���������0D\UKRIHU� ,,�� ��������� )ULVN� ,,�� ����

�����:+�,,�����������GH�9ULHV������3RN����������

/LWK�� MFOHWB�QÙEJT� ���� OHLVHIÃ§LJ�� OLJKWPLQGHG�� __� /DW�� BDV�QFEJVT
VFKQHOOIÃ§LJ���1RUZ��GLDO��GJPS�GJU�(LGHFKVH���TETRÉPEZOJ���3RN������I���
1RWH� � 6ODY�� 
QPEÁ� �5XVV�� ·¶¬�� Ô¨� ERWWRP�� ORZHU� SDUW��� 8NU�� ·J¬�� JHQ�� VJ�� ··¬º

ORZHU�SDUW�RI�WKH�KD\VWDFN���%5XVV��·¶¬� ORZHU�SDUW��IRRW�RI�D�PRXQWDLQ���25XVV��IH?S
����������������������������������������������������

 

���5XVV�� DQG�&]HFK� IRUPV� LQ� 
�¼� �DQG� HYHQ�ZLWK� ��Ô� LQ�5XVVLDQ�� DUH� EDFN�IRUPD�

WLRQV�

���
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IRXQGDWLRQ�� EDVH���0%XOJ��IH?Sa IRXQGDWLRQ�� EDVH��� %XOJ��·¶¬� IORRU��� 6&U��·f¬Á� WLHU�
OD\HU�� IORRULQJ�� SODQNLQJ��� 6ORYHQ�� Q¶E�� Q¸EB� IORRU�� WKUHVKLQJ�IORRU��� a� /LWK�� Q¨EBT

)X§��� 6FKXKVRKOH�� 6FKLHQHQIX§�� 'UHVFKERGHQ�� 'UHVFKWHQQH�� 2IHQ�� +HUG�� �/\EHULV�

IRRW�� WKUHVKLQJ�IORRU�� ERWWRP�� ORZHU� SDUW���� /DWY�� QBET� IORRU�� �0ÃHL�o(QG]��� GHU

(VWULFK�� � IORRULQJ��SODQNLQJ�� VWRQH� IORRU��� __ÅMOSTÅ LIKELY���
QP�EIPÔ��ÓI��/LWK��QBE�UJ
XQWHUOHJHQ���IRU�PRUSKRORJLFDO�SDWWHUQ�FI��6ODY��
[BEÁ���SUHI��
II²����
�EI���
OBEÁ��
SUHI�� 
O²��� 
ÔEI��� WUDGLWLRQDO� FRQQHFWLRQV� DUH� SUREDEO\� ZURQJ�� 2,QG�� Q¡U�� JHQ�� VJ�

QBE§T�� DFF�� VJ��Q�EBN� IRRW���*UN��POàJ�� JHQ�� VJ��POD�J�� 'RU��P¨J�� /DW��Q¦T�� JHQ�� VJ�
QyEJT�IRRW���*RWK��G²UVT�IRRW���21�G²US�

6ODY�� 
QPEKÃ� IRXQGDWLRQ�� EDVH�� �25XV�� IHAU�� 5XVV�� &K6ODY�� IHA?Ua ERWWRP�� ORZHU
SDUW��JURXQG��VRLO��IRXQGDWLRQ��EHG��FRXFK���a�/LWK��Q¨EÐJBJ�6FKUDJHQ��8QWHUJHVWHOO�YRQ

7RQQHQ��%DFNWU½JHQ�HWF��� WKH� VDPH�GLUHFWLRQ�RI� FRPSDULVRQ��EXW� FI��)UDHQNHOtV�QRWH�

�IDOOV�OHW]WHV�QLFKW�]X�QBE�UJ�XQWHUOHJHQ��JHK½UW��

����6ODY�� 
T�TUJ�� 
T²E�UJ� WR� VLW��� /LWK�� 
T�ENJ� �T�EÐJV�� LQI�� TªE�UJ�
T�EV�� LQI��T�TUJ�� __�2,QG��TBEÔ� �T§UTJ��§TBEBU���*UN��ÖZOMAI��/DW��TFEF²�
T¦E��TFTTVN��Ô¦SF��*RWK��TJUBO��SUDHW����VJ��TBU����SO��TFUVO�� �
T¦UVO�

HWF���)UDHQN��,,������������3RN����������

����6ODY��
W²OP�0LWJLIW��=DKOXQJ�IÃU�%UDXW���25XVV��=$GHaLG����8NU�
ª²µ¶�GRZU\���&]HFK�W²OP�GRZU\���3ROLVK�XJBOP�GRZU\�� __�*UN��ÖDNON�
SO��ÖDNA�%UDXWJDEH����
AFE�OPÔ��ZLWK�SURWKHVLV�+RP��ÑEDNA���
EVEDNA�
*HUP�� 
XFU�NBOÔ��� ,(� 
AFE�NPO���2(�XFPUVNB��XJUVNB��XFUNB�P�
.DXISUHLV� GHU� %UDXW��� 2)�XFUNB��XJUNB� .DXISUHLV� GHU� %UDXW��� EXW

0/*�X¦EFN�F���X¦NF��0'X��X¦EFNF��X¦EFN��X¦EPN��2+*�XJEBNP

P�� �,;�$��'����XJEPNP��XJEFNP� P�� 0LWJLIW���0+*�XJEFN�F���XJEFO

P��� I�� *DEH�GHV�%U¬XWLJDPV��]XZHLOHQ�DXFK�GHV�%UDXWYDWHUV��DQ�GLH

%UDXW�EHL�(KHVFKOLH§XQJ�

 

����FI��26�XJÕVNML�]XU�0LWJLIW�JHK½ULJ���LV

XVXDOO\�H[SODLQHG�E\�WKH�DQDORJ\�RI� WKH�VWHPV�ZLWK�WKH� UVNÔVXIIL[��

3RN�������������0D\UKRIHU�,,,�����������0D\UKRIHU�(:$�,,������

�����)ULVN� ,�� ���������.OXJH�� �����.OXJH�6HHEROG� ���E� �:*HUP�


XFU�N²O���(:'�,,,��������ÓI��¶ÂÓÎÇÒ�,������

1RWH� �,(�
AFE�OP��
AFE�NPOÔ�LV�D�GHULYDWLYH�IURP�WKH�VWHPV�ZLWK�WKH�URRW�
AFEI��
2,QG��WBEI�D�%UDXW��MXQJH�)UDX���$YHVW��WBB¹�:HLE��)UDX���/DWY��W}EBNB�GLH��]X�IÃK�
����������������������������������������������������

 

���,W� VKRXOG� EH� QRWHG� WKDW� RQO\� ,QJYDHRQLF� IRUPV� FDQ� EH� UHJDUGHG� DV� UHIOHFWLQJ

GLUHFWO\� ,(� 
AFE�NPOÔ�� DOO� WKH� UHVW� RI�:HVW�*HUPDQLF� IRUPV� VKRXOG� JR� EDFN� VWULFWO\
SKRQHWLFDOO\�WR�,(�
AFU�NPOÔ�RU�
AFEI�NPOÔ�

���
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UHQGH��%UDXW���ZKLFK�LV�FRQQHFWHG�ZLWK�
AFEIÔ� IÃKUHQ��KHLUDWHQ���$YHVW��WBEÔ� IÃKUHQ��
VQB�WBEÔ� ]XU�(KH� IÃKUHQ���VT�WBEÔ� �HLQH�)UDX�� HQWIÃKUHQ�� UDXEHQ��� /LWK�� WTUJ�� SUDHV�

��VJ��WFE½� OHLWHQ�� IÃKUHQ��KHLUDWHQ��YRP�0DQQH����/DWY��WFTU� IDKUHQG� IÃKUHQ�� IÃKUHQ�

OHLWHQ���GLH�%UDXW��IÃKUHQ��KHLUDWHQ��YRQ�6HLWHQ�GHV�0DQQHV���y WKH�XVXDO�H[SODQDWLRQ

RI�WKLV�YDULDWLRQ�LV� WKH�GHYHORSPHQW��EIÔ�!��EÔ�EHIRUH��OÔ��EXW�WKHUH�KDV�UHFHQWO\�DS�

SHDUHG� D� WHQGHQF\� WR� UHJDUG� �EÔ� LQ� WKLV� URRW� DV� SULPDU\� DQG� WR� H[SODLQ� �EIÔ� DV� WKH

UHVXOW�RI�D�FHUWDLQ�SURFHVV��H��J���D�ODU\QJDO�PHWDWKHVLV���VHH�0D\UKRIHU�,,,����������

0D\UKRIHU�(:$�,,�����������IRU�,(�ORVV�RI�DVSLUDWLRQ�EHIRUH�
O�VHH�DERYH��S�����y����

&I��DOVR�WKH�IROORZLQJ�%DOWLF�VWHPV�

����/LWK��GLDO���%]%N9,�����%,9�����5J��.��TUS�HUJ��SUDHV����TUS�HJB�
SUDHW�� �� TUS�Hª� ÍDOWL�� VWLQJWL��� HUVWDUUHQ�� ]X� (LV� ZHUGHQ�� �/.Ë� ;,,,�
������/DWY��TUS¦HU��SUDHV����VJ��TUSºHV�RU��/DVG���TUS¼E[V��TUS¦E[V� HLQ�
VFKLHVVHQ��HLQVLQNHQ���LP�6XPSI��VWHFNHQ�EOHLEHQ���SUDHW����VJ��TUS¦HV

VLFK� DQVWDXHQ�� �TUS¯HV� 6DLNDYD��� TUS¦«FMF� GHU� (LV]DSIHQ�� �0ÃKO��
(QG]��,,,���������6ODY��
TUSnYÁ���
TUS²H�TPÔ���
TUS�H�TPÔ�IHDU��WHUURU���

QXPEQHVV��� 5XVV�� ¸¹à¨¼�� JHQ�� VJ�� ¸¹à¦¼¨�� 8NU�� ¸¹à¨¼�� JHQ�� VJ�

¸¹à¦¼º�DQG�¸¹à¨¼Ö��SO��¸¹à¨¼Ù��JHQ��SO��¸¹à¨¼²ª��%XOJ��¸¹à¨¼��ZLWK

WKH� DUWLFOH� ¸¹à¨¼¦�� 6&U�� ¸¹àn¼� P��� 6ORYHQ�� TUSnI�� JHQ�� VJ�� TUSnIB�
TUSBIp�__�2(�TUSFDDBO�DXVVWUHFNHQ��2+*�TUSFDDIBO��TUSFDLFO�DXVVWUH�
FNHQ�� JHUDGH� PDFKHQ��� 2(� TUSFD�� TUS«D� VWDUU�� IHVW�� VWUHQJ�� KHIWLJ��

0/*�TUSBL���DLÔ�� VWHLI��VWUDII��JHUDGH�HPSRUJHULFKWHW��VW½UULJ���0+*
TUSBD���DLÔ��VWUDII��JHVWUHFNW��JHUDGH���¶ÂÓÎÇÒ�,,,�������0ÃKO��(QG]�
,,,��������VXE�Y��TUSBHOT���3RN��������
�T�USF�HÔ��

����/LWK�� TU²FHUJ�� SUDHV�� ��VJ�� TU²FHJV� HLQ�'DFK�HLGHFNHQ�� �DQRPD�

ORXV�GHYHORSPHQW��LW�QRUPDOO\�VKRXOG�EH�
TU�HUJ��WKH�IRUP�TU�HUJ�TXRW�
HG�LQ�WKH�+URSCHATtSÅ*HUPDQ�/LWKXDQLDQ�GLFWLRQDU\��ZDV�FDOOHG�LQ�TXHV�

WLRQ�E\�%XJD��)UDHQNHOtV�DWWHPSW�WR�JLYH�DQRWKHU�HW\PRORJ\��)UDHQN�

,,�������LV�FOHDUO\�LPSODXVLEOH��FXUUHQWO\�WKH�PRVW�OLNHO\�VXSSRVLWLRQ�LV

WKDW�RI�7UDXWPDQQ�DERXW�WKH�LQIOXHQFH�RI�VHPDQWLFDOO\�FORVH�TUSJ£HUJ�
TUS²FHUJ�WR�JHW�RQ��KDIW��WR�FRYHU��WKH�URRI���RQ�WKH�YRFDOLVP�RI�GLVFXVV�

HG�YHUE��VHH�7UDXWPDQQ�%6:������__�2,QG��TUIBHBUJ�YHUKÃOOW��YHUELUJW��
*UN��STgGW� GHFNH��VFKÃW]H���/DW��UFH²��U¦Y��U¦DUVN��ÔFSF� GHFNHQ��EH�
GHFNHQ���21�×FLKB�GHFNHQ���7UDXWPDQQ�%6:������:+�,,����������

GH�9ULHV������)ULVN�,,�����������3RN�������������FI��)UDHQN������

���
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����/LWK�� W�EBSBT� (LQJHZHLGH� GHU� )LVFKH�� (LQJHZHLGH�� :XUVW�

PDJHQ��� >6HUHLVNLV�� ZXUVW�� VDXVDJH�� JXW�� VWXIIHG� ZLWK� SRWDWRHV�

IORXU�� EORRG�� �VKHHS�� VWRPDFK�@�� GLDO�� �7Y��� W�EFSBT� 0DJHQ��� /DWY�
W¼E}ST��W¼EBST� GHU�%DXFK��� ÓI�� DOVR� LQ� WKH� ]HUR�JUDGH�� /LWK��QB��ESª
HSLSORRQ��PG�QJH���__�2,QG��VE§SBN��DQG�ODWH�VEBS§N��GHU�KRHLEÅ,EIB�

"AUCH�Å 7ASSERBAUCH�Å !NSCHWELLUNGÅ DESÅ ,EIBES��� $YHVW�� VEBSBÔ� LQ

VEBS²�ÀS�TBÔ�DXI�GHP�%DXFK�VLFK�EHZHJHQG��NULHFKHQG���YRQ�6FKODQ�

JHQ���*UN��¢DEROJ�P��GURSV\���DQG�ãDEROJ���GAST�R�EHOO\��+VFK����WKH
IXOO� JUDGH� 
VODEROJ�� RU� �¢DEROJ�ZLWK� WKH�GLDOHFWDO�O� IRU�U�

 

���� /DW�

VUFSVT��Ô�P��EHOO\��PDZ��DEGRPLQDO�FDYLW\��ZRPE����UÔ����EÔ�EHIRUH�S��

)UDHQN��,,�������������7UDXWPDQQ�%6:����������0D\UKRIHU�,������

)ULVN�,,�������:+�,,�������3RN�������

6ODY��¡���,(�©�RU���DQG�RWKHU�XQFOHDU�FDVHV

����"� 6ODY�� 
®nEÁ� IXPHV�� VPRNH�� �� 
L¦EPÔ� �� 
LyEP��� 5XVV�� ¾¨¬�
JHQ��VJ��¾¦¬¨��ORF��VJ��ª�¾¨¬Ö��8NU��¾¨¬��JHQ��VJ��¾¦¬º��ORF��VJ��ª�¾¨¬Ö�

6&U��¾½¬��6ORYHQ��®nE�P��GHU�5DXFK��GHU�'XQVW���6ODY��
®BE�UJ��SUDHV�
VJ���� 
®nEK��� ��
®BE²UÁ� WR� HPLW� IXPHV�� WR� VPRNH��� 5XVV�� ¾¨¬Ù¹Ã�
SUDHV�� ��VJ�� ¾¨¬Ù¹�� %XOJ�� ¾¨¬ß�� 6ORYHQ�� ®BE²UJ�� SUDHV�� ��VJ�� ®BE²N
'XQVW�HU]HXJHQ��� 6ODY�� 
LBE�UJ�� SUDHV�� VJ���� 
LnEK��� �� 
LBE²UÁ��5XVV�
²¨¬Ù¹Ã�� SUDHV�� ��VJ�� ²¨¬Ù¹� WR� FHQVH�� EXUQ� LQFHQVH��� %XOJ�� ²¨¬ß�

6ORYHQ��LBE²UJ�� SUDHV�� ��VJ��LBE²N� HLQHQ�5DXFK�PDFKHQ�� U¬XFKHUQ��
23UXVV��BDDPEJT� IOXH����
BU�L²EJT� __�2,QG��L§ESVD��I��LBES�D� U½WOLFK�
EUDXQ��� .KRYDU� LBEVS� FOD\LVK�� PXGG\��� LIBEVS� GLUW\��� 3HUV�� LBIBS

KHOOEUDXQ���*UN��31�+�DROJ�y�WKH�ODVW�NLQJ�RI�$WKHQV��SUREDEO\�ZLWK
FRORXU�VHPDQWLFV�DV�KLV�IDWKHUtV�QDPH�-gLANQOJ���KgDROJ�I��:DFKRO�
GHU��-XQLSHUXV���ODWHU�=HGHU���WKH�FRPSDULVRQ�ZLWK�WKH�ZRUG�IRU�MXQL�

SHU�LV�EDVHG�RQ�WKH�UROH�RI�WKLV�SODQW�LQ�IXPLJDWLRQ��EXW�WKH�DWWHPSWV

WR�FRQQHFW�WKH�*UHHN�ZRUG�IRU�MXQLSHU�ZLWK�WKH�%DOWLF�RQH��/LWK��LBEB�

H¤T��LBEVH¤T��/DWY��LBEBHT��LBEBLT��LBE}HT��3UXVV��LBEFHJT�:DFKRO�
GHU��y�DUH�SUREDEO\� LPSODXVLEOH�� DV� WKH� ODWWHU� LV�PRVW� OLNHO\�D� ORDQ�
����������������������������������������������������

 

���(W\PRORJLFDO�FRQQHFWLRQ�EHWZHHQ�¢DEROJ�DQG�¢DWR�LV�XQOLNHO\��VHH�HVS��)ULVN�

���
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ZRUG� IURP� %DOWR�)HQQLF�� (VW�� LBEBLBT�� )LQQ�� LBUBKB�� .DUHO�� LBEBKB�

9HSV��LBEBH��LBEBHJ��/LY��LBE¥(��HBE¥(��6DDP��1RUZ��HBTLBT��.RPL�

GLDO��LBH%�Q5N5Mj�MXQLSHU���SUREDEO\�DOVR�&KHU��0RXQW��MÁNFHPÐ�MXQL�
SHU���¶ÂÓÎÇÒ�,,�������´ÐÑÐÒÐÄ�$�'������)UDHQN��,�����������7UDXW�

PDQQ�%6:����������0D\UKRIHU�,�������0D\UKRIHU�(:$�,�������)ULVN

,�������3RN�������7RLYRQHQ�,�������ÝÔÌÊÏ�¥ÕÍáÇÄ�����

����6ODY�� 
QBYÁ��� 
Q¡H�TV���� 
QPH�TV��� 5XVV��·¨¼�� JHQ�� VJ��·¦¼¨�

ORF��VJ��ª�·¨¼Ö� JURLQ���&]HFK�QBDI� JURLQ���+6RUE��QPEQBDI� DUPSLW��


QBYZ� �� 
Q¡H�TZ� �� 
QPH�T¹�� 5XVV�� GLDO�� ·¨¼¦�� :HVW�� �¦ÂÍÞ�� ·¨¼ª¦

DUPSLW��� 8NU�� ·¨¼¦�� ·¨¼ª¦� DUPSLW��� :8NU�� ·¦¼¨�� ·¦¼ª¨�� %5XVV�

·¨¼ª¦�� 3ROLVK�QBDIB� DUPSLW���QBDIXJOB� JURLQ��� .DVKXE�QZYB� DUP�

SLW��� 6ODY�� 
QBHB� DQG� 
QBÐB� �� 
QBHKB�� &]HFK� QBÐF� $UP��� QPEQBÐ²�
QPEQBÐE²� DUPSLWV��� 6ORYDN� QPEQBÐJF� DUPSLW��� 2+6RUE�� QPEQBIB

DUPSLW�� /6RUE�� Q¸EQBÐB� DUPSLW��� >EXW� WKHUH� LV� DOVR� D� 6ODY�� YDULDQW
ZLWKRXW� OHQJWKHQLQJÅ 
QPYZ� �� 
QPH�T¹� a� /DWY�� QBLTJT� FRUQHU� RI� WKH

KRXVH��y�VHH�EHORZ��S�������1R���@� __�2,QG��Q§LGBÔ�P�� 6FKXOWHU��)OÃ�
JHO��� 2VVHW�� GBYT� VLGH�� IODQN� RI� KLOO��� «WWBYT���«OWBYT� DGM�� FORVH��

DGY��QHDU��QRW�IDU����«N���GBYT���«O���GBYT� �2,UDQ��
IBN�QBYÎBÔ�
2,QG��
TBN�QBLGBÔ�� OLWHUDOO\� KDYLQJ�D�FRPPRQ�VLGH�ZLWK� VPWK��� DG�
MRLQLQJ�WR�D�VLGH�RI�VPWK���� VLPLODU��EXW�GLIIHUHQW�E\�WKH�FKDUDFWHU�RI

WKH�JXWWXUDO�FRQVRQDQW�2,QG��Q�KBTÔ�Q��VXUIDFH��IDFH��"����Q¡KBTZ¥Ô�Q�
%DXFKJHJHQG��EFT�5IJFST���:HLFKHQ���.KRW��6DN��Q¡ZTBÔ� IDFH��� VXU�

IDFH�� �%DLOH\�'LFW�� ������ EUHDVW�� IURQW�SDUW�RI� WKH�ERG\�� �%DLOH\�.K7

9,������������6RJG��
Q¡[Ô� �Qj[Ô�� IDFH���2VVHW�� GB[���GB[«� KDOI��VLGH��

:DNKL� QÂ[� EUHDVW�� VWHUQXP�� EUHDVW� SDUW� �RI� DQ� DQLPDO� FDUFDVV���

0XQn��<LGJKD�GJ[��GV[�VWHUQXP��RI�DQ�DQLPDO����=D]D�Q[y�EHOO\���HYHQ
LI�ZH�DFFHSW�WKH�UHODWLRQVKLS�RI�WKHVH�,QGR�,UDQLDQ�VWHPV��WKH�TXDQ�

WLWDWLYH�FRUUHODWLRQ�LQ�,QGR�,UDQLDQ�FDQQRW�EH�H[SODLQHG�E\�WKH�SULP�

DF\�RI�OHQJWK��LQ�WKLV�FDVH�RQH�ZRXOG�H[SHFW�QRW��©Ô��EXW�WKH�QRUPDO
UHIOH[�RI��ÍYD�LQGRJHUPDQLFXP����WKDW�LV�ZK\�,QGR�,UDQLDQ��¡Ô�VKRXOG
EH� H[SODLQHG� DV� WKH� XVXDO� ZRUG�EXLOGLQJ� Y2GGKL�� LQ� WKH� 6ODYLF� DQG
%DOWLF� FRUUHVSRQGHQFHV� RQH� KDV� WR� VWDUW� IURP� WKH� SULPDU\� VKRUW

YRZHO��ZKLFK�LV�OHQJWKHQHG�LQ�WKH�SRVLWLRQ�EHIRUH�,(��HÔ�DFFRUGLQJ�WR

:LQWHUtV�ODZ��QRWH�WKDW�LQ�SULQFLSOH�WKH�SRVLWLRQ�EHIRUH�WKH�FRPELQD�

���
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WLRQ�
ÉH�TÔ�LV�RQH�RI�WKH�SRVLWLRQV�RI�WKH�EDQ�RQ�:LQWHUtV�ODZ��ZKLFK�LV

VRPHWLPHV��KRZHYHU��QRW�NHSW��GXH�WR�DQDORJ\��LI�IRUPV�ZLWKRXW�
ÉTÔ

DUH�DYDLODEOH��¶ÂÓÎÇÒ�,,,�������£§²�������������0LNORVLFK����������

¦ÝÃÐ�¢��¤���������������0D\UKRIHU�,,����������������0D\UKRIHU�(:$

,,������¢ÃÂÇÄ�,������������³ÔÇÃÍÊÏ�¬ÂÎÇÏÓÌÊË�¿³¤Á������3RN������

����6ODY��
B[Á�
KB[Á��
²[Á����
©I{N�
yI{N�,���2&6�;BS��DQG�$BS
�0DU���� 5XVV�� &K6ODY�� ;BS��|BS�� %XOJ�� ¨¯�� GLDO�� ¸�� Ä¯��0DFHG�� K¨¸�
6&U��GLDO�� K½[��6ORYHQ�� K¥[��2&]HFK� K§[��23ROLVK� KB[��3RODE�� KP[��6ODY�

B�
KB��� 
©I�
yI� �"���2&6� ;a ,�� �3V�� 6LQ����5XVV��&K6ODY��|�� 5XVV��Ä�
8NU��Ä��%5XVV��Ä��%XOJ��GLDO��Ä��±¨�� 6&U�� Kn�� 6ORYHQ��GLDO�� Kn� �3OHWHUÍ�
QLN��� K¥� �%H]ODM���&]HFK� K§��6ORYDN� KB��3ROLVK� KB��+6RUE�� KB��/6RUE�� KB�
3RODE��KP� __�*UN��ÐG¨��ÐG¨N��/DW��FH{��*HUP��
FLB���
FL¸��5XQ���LQ�WKH
SUHSRVLWLRQ��FLB��(OOHVWDG��,��������LQ�WKH�SRVWSRVLWLRQ��IBU�FLB��/LQG�

KROP��,�����

 

����*RWK��JL��21�FL��2(�JD��2)UDQN���26�JL��2+*�JI��JIIB�

*HUP�� GLV\OODEOLF� IRUP� H[DFWO\� FRUUHVSRQGV� WR� WKH� *UHHN� RQH�� WKH

ILQDO��B�LQ�*HUP��LV�IURP�WKH�ORQJ��²��WKH�%DOWLF�TXDQWLWDWLYH�GHYLDWLRQ

FDQ�EH�UHIHUUHG�WR�WKH�YDULDQW�ZLWK��IIÔ��DV�IRU�LWV�V\OODELF�UHIOHFWLRQ
WKH�%DOWLF� IRUP�PRUH� OLNHO\�FRUUHVSRQGV� WR� WKH�6ODYLF�PRQRV\OODEOH

IRUP��/LWK��¥Î��2/LWK��BÎ�DQG�FÎ��/DWY��FT��23UXVV��BT�DQG�FT� __�2,QG�
BI§N�� $YHVW�� B[2N�� B[·N�� .KRW��6DN�� BZTV�� 7XPVKXN�6DND� B[V�
23HUV��BEBN� LFK��� "�9HQHW��FUP�� WKH� HPHUJHQFH�RI� WKH� YDULDQW�ZLWK

�IIÔ� LV�IUHTXHQWO\�DWWULEXWHG�WR�WKH�LQIOXHQFH�RI�WKH�IROORZLQJ�ODU\Q�
JHDO��,(�
FII¸N�SUREDEO\���
�I��FI�I��¸N�a�
�I��FI�PI��!�*UN��ÐG¨�
/DW��FH{� HWF�� �0D\UKRIHU�(:$� ,�� ������ WKXV� WKH�SULPDU\�GLVWULEXWHG
YDULDWLRQ� 
ÉIÔ� a� 
ÉIIÔ� ZLWK� IXUWKHU� OHYHOOLQJ� LQ� WKH� GLDOHFWV� LV� YHU\
OLNHO\�� LQ� %DOWLF� WKH� YDULDQW� 
�I��FI�I�� !� 
�I��FII� �ZLWKRXW� FDVH
HQGLQJ�� FI�� *HUP�� PRQRV\OODELF� IRUPV� DERYH�� SUHYDLOHG�� LQ� 6ODYLF

ERWK� YDULDQWV� H[LVWHG�� EXW� WKH� YRFDOLVP� RI� WKH� PRQRV\OODELF� RQH

���
�I��FII��ZDV�OHYHOOHG�DIWHU�WKH�GLV\OODELF�RQH����
�I��FI�PI����ZK\
6ODY��GLV\OODELF�IRUP�LV�
B[Á��QRW�

B[B��DV�RQH�FRXOG�H[SHFW�IURP�,(


�I��FI�PI��� LV� XQFOHDU� DQG� SUREDEO\�ZH� VKRXOG� VXSSRVH�PHUHO\� ,(

�I��FI�PN� KHUH�� WKH� GHYLDWLRQV� RI� WKH� DQODXW� YRFDOLVP� ZHUH� FRQ�
����������������������������������������������������

 

���7KH�QXPEHUV�DQG�WLWOHV�RI�UXQLY�WH[WV�DUH�JLYHQ�DFFRUGLQJ�WR�®ÂÌÂÇÄ������

���
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GLWLRQHG�E\� WKH�JHQHUDO�%DOWR�6ODYLF� WHQGHQF\� WR�FKDQJH� WKH� LQLWLDO

FÔ�WR�BÔ��VHH�0DFKHN�������(6-6��������¶ÂÓÎÇÒ�,9�������%HUQHNHU�,�

����¿³³Á�������������)UDHQN��,������´ÐÑÐÒÐÄ�$�'�����������6NRN

,�����������%H]ODM�,�����������0DFKHN������0D\UKRIHU�,������0D\UKR�

IHU�(:$�,�������)ULVN�,�������:+�,�����������)HLVW����������3RN������

����6ODY�� 
Q�rJUJ�� SUDHV�� ��VJ�� 
Q�rK��� ��VJ�� 
Q�rJUÃ� �D��S��B��� 8NU�
·¦¯°¹°�� SUDHV�� ��VJ��·¦¯â�� ��VJ��·¦¯°¿� WR� WDNH� WURXEOH� RYHU�� EXV\

RQHVHOI�ZLWK��WDNH�FDUH�RI���2&6�I;BCKC��I;A~aDFKWHQ�DXI���I;BCKCaJ}
VLFK�KÃWHQ���%XOJ��·¦¯Ä�WR�JXDUG��WR�NHHS��WR�EH�FDUHIXO��WR�EH�RQ�WKH
ZDWFK��OLH�LQ�ZDLW�IRU���6&U��·½¯°¹°��SUDHV����VJ��·½¯¹´�WR�EH�FDUHIXO�
ORRN�FORVHO\��WR�REVHUYH��VS\��ORRN�DIWHU��WR�WDNH�FDUH��NHHS���6ORYHQ�

Q§[JUJ��SUDHV����VJ��Qn[JN� DFKWJHEHQ��DXIPHUNVDP�VHLQ��DXISDVVHQ�� __
21� TQBLS� NOXJ�� UXKLJ�� VDQIW��� TQFLJ� I�� 9HUVWDQG�� :HLVKHLW��� TQFLU

���
TQBLJ×²�� I�� :HLVKHLW��� TQFLKB� ZHLVPDFKHQ�� EHV¬QIWWLJHQ�� __� WKH
FÐPSDULVRQ�ZLWK�WKH�JURXS�*UN��P�GNªMI�WR�VWLFN��IL[�LQ�RQ�XSRQ��WR
IDVWHQ�WRJHWKHU��ILW�WRJHWKHU��WR�PDNH�VROLG��PDNH�VWLII��IUHH]H��LV�SRV�

VLEOH�DFFRUGLQJ�WR�7RSRURY��DOWKRXJK�WKHUH�DUH�VHULRXV�VHPDQWLF�GLI�

ILFXOWLHV��VHH�GH�9ULHV�����������3RN�������
TQFIÔ�RGHU�
TQ{IÔ���ÓI��´Ð�
ÑÐÒÐÄ��������������£§²����������

,,� �: L Q W H Ut V � O D Z

L Q � , ( � V \ O O D E L F � U H V R Q D Q W V � �ÔÔ� D Q G � �z�

 

��

6ODY��Z��%DOW��¹���,(�
Ô

����6ODY�� 
EÍCÁ� �D��S��D��� 5XVV�� ª¸¹¨¹Ã� ¬Ü©¶´� DGY�� �⇐� LQVWU�� VJ�
P���WR�VWDQG�RQ�HQG���ª¸¹¨¹Ã�µ¨�¬Â©Ü�DGY���⇐�DFF��SO��P��� WR�UHDU�
SUDQFH���GLDO��¬Â©²·´��25XVV���;9,,�$��'���JDHPCKCaG;a?T<DCaWR�OHDS�
����������������������������������������������������

 

���$V�,(��Ô��DQG��z��DUH�WKH�]HUR�JUDGH�RI�WKH�FRUUHVSRQGLQJ�GLSKWKRQJV��WKH�IRUPV

ZLWK�WKHLU�ORQJ�UHIOH[HV�ZLOO�DOVR�RFFXU�LQ�WKH�PDWHULDO�GHYRWHG�WR�WKH�GHPRQVWUDWLRQ�RI

WKH� EHKDYLRXU� RI� GLSKWKRQJV� DQG� GLSKWKRJDO� FRPELQDWLRQV� LQ� WKH� SRVLWLRQ� RI� WKH

RSHUDWLRQ� RI� :LQWHUtV� ODZ�� WKLV� VHFWLRQ� FRQWDLQV� PRVWO\� WKH� FDVHV� ZKHQ� WKH� ,(

ODQJXDJHV�GHPRQVWUDWH�LGHQWLFDO�RU�VLPLODU�IRUPV�ZLWK�WKHVH�YRZHOV�

���
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VSULQJ�WR�RQHtV�IHHW���8NU��¬Ù©¶´�DGY���⇐�LQVWU��VJ��P���RQ�HQG��HUHFW�
XSULJKW���µ¨� ¬°©Ù� DGY�� �⇐� DFF�� SO�� P���� µ¨� ¬°©²°� ¸¹¨ª¨¹°�� ¬°©²¦
DGY��� %5XVV��¬Ü©¨´� DGY�� �⇐� LQVWU�� VJ��P����¬Â©²¦� DGY��� 3ROLVK� GLDO�
EZCLJFN� QD� SDOFDFK�� FLFKXWH¯NR��� 6ODY�� 
EZC�UJ�y�D� GHQRPLQDWLYH
YHUE� IURP� WKLV� VWHP�� 5XVV�� ¬Â©¦¹Ã� WR� VWDQG� RQ� WLSWRH��� 25XVV�

?T<;KC�WR�JR�E\�VWHDOWK��WR�WLSWRH���8NU��¬°©¦¹°�WR�WULS��PLQFH���6&U�
GLDO��E²CBUJ�TF��SUDHV����VJ��EoC¡N�TF� FKZLD®� VL¥��NRÓ\VD®� VL¥��ZDKD®
VL¥��]DVWDQDZLD®�VL¥���6ORYDN�EJCBUj� WR�WLSWRH���3ROLVK�EZCB¬� WR�VWHDO�
VQHDN�XS���.DVKXE�E·CBD�� SUDHV�� ��VJ��E�CBJ�¾ �/RUHQW]� 3:�� ODXHUQ�

VFKOHLFKHQ��� WKH� GHQRPLQDWLYH� J�YHUE� IURP� WKH� VDPH� QRXQ� LV� DOVR

DWWHVWHG�y�
EZC�UJ��SUDHV����VJ��
EZCÐUÃ��5XVV���¦ÂÍÞ��µ¨¬Â©Ù¹Ã¸Ä� WR
VWDQG�RQ�HQG��WR�SHUVLVW�� MLE���8NU�� �¥ÒÊÏÙÇÏÌÐ��¬°©°¹°¸Ä� WR�VWDQG

RQ�HQG���%XOJ��¬°©Ù�WR�UHDU��SUDQFH���.DVKXE�E��J¬�DXI�HWZDV�ODXHUQ��
KHUH�DOVR�SUREDEO\�EHORQJV�6ODY��
E�CB�I���D��S��B��WKH�DFFHQWXDO�FRU�
UHODWLRQ�ZLWK�WKH�SUHYLRXV�QRXQ�DUH�WKH�VDPH�DV�LQ�ª·à¶µ�a�ª¶à·µ¨��


WØSOÁ�a�
WºSOB��y�D�GHYLFH�IRU�UDLVLQJ�VPWK��RU�VPE��RU��TPNFUJNFT�
WKH� REMHFW� LWVHOI� WKDW� LV� UDLVHG� DQG� SXW� RQ� HQG��� 25XVV�� ?T<;� �DQ
LQVWUXPHQW�RI�WRUWXUH����5XVV��GLDO��¬Ü©¨� WKH�SROH�RQ�ZKLFK�WKH�VKD�

GRRI� LV� IL[HG�� VKDGRRI��� �¦ÂÍÞ�� WUHVWOH�� VDZ�KRUVH�� VFDIIROGLQJ� IRU

UDLVLQJ�VPWK��KHDY\��JDOORZV��JLEEHW���GLDO�� �3VNRY���y�DERXW�D�FKLOG�

VWDUWLQJ�WR�ZDON��8NU���¥ÒÊÏÙÇÏÌÐ��¬Ù©°�I��SO��VWLOWV���GLDO��¬Ù©°�I��SO�

D� WULSRG� IRU� KDQJLQJ� WKH� FUDGOH��� %5XVV��¬Ü©¨� I�� VWLOW��� 3ROLVK�EZCB

SLOORU\���D�GHULYDWLYH�IURP�WKLV�VWHP�LV�SUREDEO\�
E�CBUJ��XVXDOO\�ZLWK
WKH�PHDQLQJ�WR�VWDJJHU��WR�VWDQG�RQ�WKH�IHHW�JURJJLO\���ZKDW�LV�SURE�

DEO\�FRQQHFWHG�ZLWK�WKH�PHDQLQJ�
WR�ZDON�RQ�VWLOWV���ÓI��8NU���¥ÒÊÏ�

ÙÇÏÌÐ��WR�ZDON�RQ�VWLOWV��WR�ZDON�VORZO\�DQG�FOXPVLO\���WKLV�YHUE�QDWX�

UDOO\� FRQWDPLQDWHV� ZLWK� WKH� YHUE� 
EZC�UJ�� FI�� 5XVV�� GLDO�� ¬Ü©¨¹Ã¸Ä
DQG�¬Â©¦¹Ã¸Ä�WR�VZD\��UHHO��RVFLOODWH���¬Â©¦¹Ã�WR�VZLQJ��EDFN�DQG

IRUWK����¬Ü©¨¹Ã�WR�PDNH�HIIRUWV��WU\�WR�VWDQG�RQ�HQG����¦ÂÍÞ��¬Ü©¨¹Ã

DQG�¬Â©¦¹Ã�WR�VWDQG�RQ�WLSWRH��WLSWRH��__�*HUP��
UVQQB���21�UPQQS�P�

6SLW]H�� DXIJHEXQGHQHV� +DDU��� 2(� UPQQ� *LSIHO��� 2)� UPQ� %ÃVFKHO��
0/*�UPQ� =RSI��¬X§HUVWH�6SLW]H��K½FKVWHV�(QGH��%DXPZLSIHO���0'X�
UPQ� 6SLW]H�� 6FKHLWHO�� .RSIKDDU��� 2+*� [PQI� +DDUORFNH�� +DDUEÃ�
VFKHO���0+*�[PQG��[PQI���0*HUP���[PQ�+DDUIOHFKWH��KLQWHUVWHV�(QGH�

���
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6FKZDQ]�� =LSIHO���¶ÂÓÎÇÒ� ,�� ����� £§²� ,�� ����� %HUQHNHU� ,�� ��������

¿³³Á� ��� ��������� 6Ó��SUDVÓ�� ��� ��������� GH� 9ULHV� ����� (:'� ,,,�
�����������3RN������

1RWH� �3UREDEO\�KHUH�GRHV�QRW�VWLOO�EHORQJ�6ODY��
E�CBUJ�WR�FDUH�DERXW�VPE��VPWK��
WR�HQFURDFK��FRYHW���XVXDOO\�
OBE�CBUJ� WR�ILQG��REWDLQ���5XVV��GLDO��¬Ü©â¹� WKH\�FDUH�
�³²¯¥� ��� ����� VXE� Y�� ¬Ü©°¹Ã�

 

���� �¦ÂÍÞ��µ¨¬Ü©¨¹Ã� WR� RYHUWDNH�� FDWFK� XS�� WR� ILQG

DIWHU� ZDONLQJ� DURXQG�� ILQG�� FDWFK��� 8NU�� �¥ÒÊÏÙÇÏÌÐ�� µ¨¬Ù©¨¹°� WR� ILQG�� WR� FRPH

DFURVV���3ROLVK�HZCB¬� WR�HQFURDFK��FRYHW��� WKLV� VWHP�FDQ�EH�H[SODLQHG�DV�DQ� LWHUDWLYH

IURP�6ODY��
EÁCBUJ� WR�FDUH��SD\�DWWHQWLRQ��WR�REWDLQ��ZLWK�WKH�LWHUDWLYH�URRW� OHQJWKHQ�

LQJ���ÁÔ�!��ZÔ��WKLV��ZÔ�UHFHLYHG�WKH�DFXWH�LQWRQDWLRQ��VHH�¦ÝÃÐ�®±¢³�,����������

����/DWY��¿EFOT�P��� I�� :DVVHU���GLDO��.XUÍ��VSLW��VPEFOT��SO��¹EF°J
*HZ¬VVHU���/LWK��WBOEV¹�� ÔFµT�� DFF�� VJ��W§OEFO �� GLDO��W§OEVP�� �7Z��
VOEV¹�� �ËHPDLWLF��VOEV¹� DQG�¾OEVP� �ZLWK�PHWDWKHV\V�� __�2,QG�� ORF�
VJ��VE§O�J��� JHQ�� VJ��VEO§D�� QRP��DFF�� SO��VE�� :DVVHU���*UN��¢DWR�
JHQ�� VJ��¢DATOJ� ���
UD�+�TOJ�� :DVVHU��� /DW�� VOE¡� I�� :HOOH��:RJH��
*RWK��XBU²��GDW��SO��XBUOBN�:DVVHU���21�WBUO�Q��:DVVHU���)UDHQN��,,�

�����������,�������,,�������������GH�9ULHV������3RN���������
A®E²S�

A¸E²S�a�ORF��VJ��
VE§O�J���
6ODY��
W²ES¡� �D��S��C�� SDLO��EXFNHW���5XVV��ª¬à·��8NU��ªJ¬à·��2&6

=$?�HaSTÉMNOJ���6XSU���(XFK��6LQ����%XOJ��ª¬à·��6&U��ªK¬à¶��6ORYHQ�
W×ES6�Q�� GHU�(LPHU���&]HFK�W²ESP��6ORYDN�WFESP��3ROLVK�GLDO�� �PDÓR�
SROVN����BESP��.XFDÓD������y�WKH�VWHP�SUHVHQWV�QXPHURXV�GLIILFXOWLHV
IURP�WKH�SRLQW�RI�YLHZ�RI�ZRUG�EXLOGLQJ��DFFRUGLQJ�WR� WKH�TXDQWLWD�

WLYH� FRUUHODWLRQV� WKH� DFFHQWXDWLRQ� FDQQRW� EH� WUDFHG� EDFN� WR� 
W�ESP
�ZKDW�FRXOG�EH� LQ� WKH�FDVH�RI� WKH�GRPLQDQW� WKHPDWLF�YRZHO�DQG�UH�

FHVVLYH� URRW�� EXW� LQ� WKLV� FDVH� 6&U�� DQG�:HVW� 6ODY�� ZRXOG� JLYH� WKH

UHIOH[�RI� WKH�36ODY�� OHQJWKHQHG�YRZHO���RWKHUZLVH� LQ�WKH�FDVH�RI� WKH

,(�OHQJWK�RI�WKH�URRW�YRZHO�WKH�UHVXOW�ZRXOG�EH�
W�ESP��HLWKHU�GLUHFW�
O\�GXH� WR�EDU\WRQLF�DFFHQW��RU�GXH� WR�+LUW�,OOL°�6YLW\°tV� ODZ� LQ� WKH
FDVH�RI� D�SULPDU\�R[\WRQLF� DFFHQW��� WKH� UHIOH[DWLRQ�� WKDW� LV� DFWXDOO\

DYDLODEOH�� LQGLFDWHV� WKH� ,(� FKDUDFWHU� RI� R[\WRQLF� DFFHQW� DQG� WKH

%DOWR�6ODYLF� FKDUDFWHU� RI� OHQJWK� �+LUW�,OOL°�6YLW\°tV� ODZ� GLG� QRW
RSHUDWH� LQ� WKH� FDVH� RI� WKH� OHQJWK� WKDW� DURVH� GXH� WR�:LQWHUtV� ODZ��
����������������������������������������������������

 

��� ¶¯ÄªÂ�¹¶�¬Ü©â¹�µ¨¬�µ°´°��ÌÐÒÐÄÂÎÊ��

���
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3UREDEO\��LW�LV�PRVW�UHDOLVWLF�WR�VXSSRVH�WKH�WKHPDWLVDWLRQ�RI�WKH�VWHP


AFE�SÔ��ZLWK�WKH�WUDQVLWLRQ�LQWR�WKH�DGMHFWLYH�
AFESPÔ�ZDWHU��DTXDWLF��
DQG� WKHQ� VXEVWDQWLYDWLRQ� RI� WKH� IRUPV� RI� QHXWHU� JHQGHU�� 
AFES¡N
:DVVHUHLPHU���FI��VLPLODUO\�ZLWK�D�]HUR�JUDGH�/DW��VUFS��JHQ��VJ��VUSJT

P�� ZDWHU�VNLQ�� ZLQH�VNLQ���� /HQJWKHQLQJ� DFFRUGLQJ� WR�:LQWHUtV� ODZ

SURGXFHV�
A¦ES¡N�!�6ODY��
W²ES¡��8QGHU�VXFK�DQDO\VLV�6ODY��
W²ES¡�LV
UHJXODUO\�LQFOXGHG�LQWR�WKH�FRUSXV�RI�QHXWHU�VWHPV��DQDO\VHG�E\�,OOL°�
6YLW\°�LQ������RI�KLV�ERRN��ªÍÍÊÙ�³ÄÊÔÝÙ�ª¢�����������

1RWH� �7KLV�,(�KHWHURFOLWLF�VWHP�LV�SUREDEO\�GHULYHG�IURP�WKH�URRW�
XFEI���ZLWK�,(

YRLFHG�DVSLUDWHG�
EI���DV� LW�DULVHV�IURP�WKH�IROORZLQJ�FRUUHVSRQGHQFHV��IRU�,(�ORVV�RI

DVSLUDWLRQ�EHIRUH�
O�VHH�S�����y�����

6ODY��
WPE���DFF��VJ��
WfE�� �D��S��D�� ZDWHU���5XVV��ª¶¬¦��DFF��VJ��ª·¬º��%XOJ��ª¶¬¦�

6&U��ª¶¬¨��DFF��VJ��ªf¬º��&]HFK�WPEB��"�/LWK��W¨EBLTOJT�)OX§HLQEXFKWXQJ��GLH�VLFK�EHL
¥EHUVFKZHPPXQJ�PLW�GHP�)OX§ODXI�YHUHLQLJW�XQG�VHKU�K¬XILJ�HLQH�WURFNHQH�$EIOX§�

VWHOOH� EHVLW]W�� DQG� IHXFKWH�� QDVVH�� HUWUDJUHLFKH�:LHVH� DQ� 6WU½PHQ�� __� /DW�� WBEVN� Q��
WBEVT�P��VKRDO��VKDOORZ�ZDWHU��ERWWRP��WKH�GHHSV��ZDWHUV��ULYHU��VHD���2(�X«E�Q��:DV�

VHU��6HH���"�21�WBÕ�Q��)XUW��XQWLHIH�6WHOOH���"�2+*�XBU�)XUW���WKHVH�IRUPV�DUH�GHULYHG

IURP�WKH�VDPH�,(�URRW�

/DW��WBEVN� Q�� LV� FRQVLGHUHG� WR�EH� D�GHYHUEDO�GHULYDWLYH�� EXW� WKH� YHUE�WBE¡SF� WR

ZDGH�� LV� FOHDUO\� GHULYHG� IURP� WKH� QRXQ� LWVHOI�� WKH� YHUE� W¡EySF� WR� ZDON� �UHVROXWHO\��

PDNH�RQHtV�ZD\��WR��� WR�PRYH��UXVK�� LV� WRR�IDU�VHPDQWLFDOO\�WR�SURGXFH�D�GHYHUEDWLYH

ZLWK�VXFK�D�PHDQLQJ��$OO�WKH�VHPDQWLF�GLIILFXOWLHV�DUH�VROYHG�PXFK�HDVLHU��LI�ZH�DFFHSW

WKDW� WBE¡SF� LV� D� GHQRPLQDWLYH� IURP� WKH� QRXQ� WBEVN� ZLWK� WKH� PHDQLQJ� ZDWHU��� LWV

SULPDU\�PHDQLQJ�EHLQJ�WR�JR�WKURXJK�DFURVV�ZDWHU���EDFN�LQIOXHQFH�RI�WKH�YHUE�WRRN

SODFH� ZLWK� WKH� WHQGHQF\� WR� VSHFLI\� WKH� PHDQLQJ� RI� WKH� QRXQ�� 3UREDEO\� VRPHWKLQJ

VLPLODU�WRRN�SODFH�LQ�WKH�*HUP��ODQJXDJHV��2(�XBEBO�WR�JR��SDVV��SURFHHG���2)�XBEB

JHKHQ��ZDWHQ���2+*�XBUBO��0+*�XBUFO��XBEFO� VFKUHLWHQ��JHKHQ��GULQJHQ��ZDWHQ�

GXUFKGULQJHQ��GXUFKZDWHQ���21�WBÕB� JHKHQ�� VLFK�EHZHJHQ��PLW� VFKZHUHQ�6FKULWWHQ

JHKHQ�� �PÃKVDP�� VWDSIHQ�� YRUZ¬UWVGULQJHQ�� �GXUFK��ZDWHQ�� �DOO� WKH� YHUE� DUH� VWURQJ

YHUEV�RI�9,�FO��y WKH�SULPDU\�PHDQLQJ�LV�WR�JR�ZLWK�GLIILFXOW\�RYHUFRPLQJ�UHVLVWDQFH�

�≈�5XVV�� ©à¸¹°��� WKH� *HUP�� YHUE� LV� SUREDEO\� UHODWHG� WR� /DW�� W¡EFSF� DQG� LW� FRXOG
GHULYH�WKH�GHYHUEDWLYH�ZLWK�WKH�PHDQLQJ�ZDGH���EXW�LQ�HDUO\�2(�WH[WV�ZH�FRPH�DFURVV

X«E� RQO\� LQ� WKH� PHDQLQJ� :DVVHU�� 6HH�� )OXW��� LW� LV� FKDUDFWHULVWLF� WKDW� WKH� PHDQLQJ

ZDWHQ��LV�QRW�DWWHVWHG�IRU�2(�XBEBO�HLWKHU

 

����7KXV�WKH�FRUUHODWLRQ�RI�WKH�2(�VLWXDWLRQ

����������������������������������������������������

 

���7KH�PHDQLQJ� )XUW��� IRUG�� LV� DWWHVWHG� IRU�2(� HF�X«E� Q��� WKLV� LV� FOHDUO\� D� GH�

YHUEDWLYH�IURP�WKH�YHUE�HF�XBEBO� WR�ZDGH��JR��YDGHUH��LUH��WR�SHUZDGH��JR�WKURXJK��

ZKLFK�YLUWXDOO\�PHDQV�WR�SDVV��FURVV���DQG�LWV�GHYHUEDWLYHy SDVVDJH��FURVVLQJ��

���
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DQG� WKDW�RI� WKH�RWKHU�DQFLHQW�*HUP�� ODQJXDJHV� WHVWLILHV�PRUH� OLNHO\� LQ� IDYRXU�RI� WKH

H[LVWHQFH� LQ� 3URWR�*HUPDQLF� RI� WKH� ZRUG� 
XBÕBÔ� Q�� :DVVHU�� 6HH�� )OXW��� ZKLFK� ZDV
WKHQ�RYHUULGHG�E\�D�GHYHUEDWLYH�IURP�WKH�YHUE�
XBÕBOÔ� WR�JR��SDVV��SURFHHG��→� WR
ZDGH���7KLV�FRQFOXVLRQ�LV�VXSSRUWHG�E\�/DW��WBEVN�Q��ZLWK�WKH�PHDQLQJ� DTXD��PDUH�

IO¹PHQ���ZKLFK�FDQQRW�EH�H[SODLQHG�DV��V\QHFGRFKLVFK��E\�RULJLQ��FI��:+�,,������
7KH�YDULDELOLW\�RI�WKH�ILQDO�GHQWDO�RI�WKLV�URRW�LV�DOVR�SURYHG�E\�WKH�IROORZLQJ�*HUP�

FRUUHVSRQGHQFHV��*HUP��
VO×K²� :HOOH���21�VÕS��SO��VOOJS� I�� :HOOH���2(�ÖÕ� I�� ZDYH�

IORRG���26�¹ÞFB��2+*�VOEFB�:RJH��:HOOH��)OXW���FI��/DW��VOE¡�I��:HOOH��:RJH����2(

XB×VN� �XBÞVN��� JHQ�� SO��XB×FNB�P�� ZDYH�� ZDWHU�� IORRG�� VHD��� :RJH�� )OXW�� 6WURP�

0HHU���ZKHUH�IROORZLQJ�WKH�WUDGLWLRQDO�SURFHGXUH�RQH�KDV�WR�UHVWRUH�WKH�,(�URRW�
AFUÔ
RU�
AFEIÔ

 

���ZDWHU���¶ÂÓÎÇÒ�,�������:+�,,�������GH�9ULHV������3RN������
AFUÔ��

����6ODY�� W�ESB� RWWHU��� /LWK���ESB� ���� RWWHU��� GLDO���ESBT�� SO��¹ESBÐ
����)LVFKRWWHU���/DWY��¿EST�DQG�¿ESJT�)LVFKRWWHU��__�2,QG��VES§D�P��HLQ
:DVVHUWLHU��� $YHVW�� VESBÔ� P�� 2WWHU�� )LVFKRWWHU��� *UN�� ¢DROJ�� ¢DR¨
:DVVHUVFKODQJH���/DW��MVUSB�ULYHU�RWWHU���21�PUS��2(�PUFS��PUPS��0/*

PUUFS��2+*�PUUBS��¶ÂÓÎÇÒ�,�������)UDHQN��,,�������������7UDXWPDQQ

%6:�����

&I��DOVR�WKH�IROORZLQJ�%DOWLF�VWHPV�

����/LWK��C�HUJ��SUDHV����VJ��C�HTUV��SUDHW����VJ��C�HBV�LQWU��HUVFKUH�
FNHQ�� LQ�6FKUHFNHQ�JHUDWHQ��)XUFKW�EHNRPPHQ�� �LQ�/LWK��CBVH½T� ���

EDLNÍWXV�� EDLOXV�� EDLVXV��� (/LWK�� �ÆO��� CBVH½T�� ÔH±� ���� O¥NOLZ\�� RQH
FRXOG�VXSSRVH�WKH�WUDQVLWLRQ�IURP���D��S��LQWR���D��S���DV�SUREDEO\�DOO

WKH� /LWK�� DGMHFWLYHV� LQ� �VÔ� IURP� ��D��S�� ZHUH� WUDQVIHUUHG� LQWR� ��D��S��

EXW� LQ� 2OG� /LWKXDQLDQ� WKLV� ZRUG� GHPRQVWUDWHV� ��D��S�� �QRW� ��D��S���

CBÕHVT�� Ô±� ���� VWUDV]Q\�� VWUDV]OLZ\�

 

���y�ZKDW� WHVWLILHV�PRUH� OLNHO\� LQ

IDYRXU� RI� WKH� PHWDWRQ\� EHIRUH� WKH� GRPLQDQW� ZRUG�EXLOGLQJ� VXIIL[�

SUREDEO\� RWKHU� FDVHV� RI� HPHUJHQFH� RI� FLUFXPIOH[� DUH� H[SODLQHG� E\

WKH�PHWDWRQ\�DQG� LWV�JHQHUDOLVDWLRQ� LQ� WKLV� URRW�� /LWK��CBÕHBT� EXJ�
����������������������������������������������������

 

���)RU�WKH�UHFRQVWUXFWLRQ�ZLWK�
�EI��LW�LV�QHFHVVDU\�WR�VXSSRVH�WKDW�LQ�FDVH�RI�*HU�

PDQLF�JHPLQDWLRQ�WKH�UHIOH[HV�RI�,(�
�E��DQG�
�EI��GLG�QRW�FRLQFLGH��DW�OHDVW�LQ�VRPH

SURVRGLF�SRVLWLRQV���L��H��,(�
�E��\LHOGHG�*HUP��
�UU��ZKLOH�,(�
�EI��\LHOGHG�*HUP��
�ÞÞ�

ZLWK�XQYRLFLQJ�!�
�××��DQG�IXUWKHU�VKRUWHQLQJ�DIWHU�WKH�ORQJ�YRZHOV�!�
�×���HWF�

 

���C§VEVQTJq�YRF��VJ��P���'3��������CBVE³JJ�QRP��VJ��I���'3���������C§VEJPT�JHQ��VJ��I�

�'3��������������YDULDQW���D��S���CBVEJ�¾JHQ��SO��I���'3��������

���
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EHDU�� VSHFWUH���CBVHFT¤T� IHDU���CBVH�UJT�� SUDHV�� ��CBÕHJTJ� WR� IHDU��� __
/DW��GVHJ²��G¹H��ÔFSF�IOLHKH��HQWHLOH��YHUVFKP¬FKH���*UN��FEàGW��DRU��Ñ�
FGON�� SHUI�� PgFEUGA� WR� IOHH�� IOLJKW�� WR� IOHH�� DYRLG�� HVFDSH���FàZA� I�
�ZLOGH��)OXFKW��3DQLN���FG��I��)OXFKW��9HUEDQQXQJ���ZLWK�WKH�PHDQ�
LQJ� ELHJHQ�� �URRW� 
CIFVHÔ��� 2,QG�� CIVK§UJ� ELHJW�� VFKLHEW� ZHJ��

CIVLU§ÔD�� CIVHO§ÔD� JHERJHQ��� URRW� 
CIFVHI��� *RWK�� CJVHBO�� QXU

SUDHV����VJ��CJVHB����VJ��CJVHJ×��2(�C¹�BO��VLFK��EHXJHQ��IOLHKHQ���26

C¹HBO� VLFK� QHLJHQ��� 0/*� C¹HFO� ELHJHQ��� 2+*� CJPHBO� ELHJHQ��

)UDHQN��,������7UDXWPDQQ�%6:�����)ULVN�,,�������������:+�,������

�����3RN�������
CIFVHÔ��IOLHKHQ���
CIFVH�I�����LQWU���VLFK�UHWWHQ���

����/LWK�� TM�HUJ�� SUDHV�� ��VJ�� TM�HTUV�� SUDHW�� ��VJ�� TM�HBV� KHUDEIDO�
OHQ��VLFK�VHQNHQ��DEQHKPHQ��NOHLQHU�ZHUGHQ���/DWY��TMBÕHBOT�VFKODII�

HUVFKODIIW��__�21�TMPLJOO�JHO½VFKW���TMPLOB�HUO½VFKHQ��VWHUEHQ���TM¼LLWB
O½VFKHQ�� W½WHQ��� 1RUZ�� TMPLB� IDXO� VHLQ��� 'X�� TMPLFSFO� VFKODII� VHLQ�
VFKORWWHUQ��� FI�� DOVR� 1RUZ�� TMBVL� VFKODIIHU� 0HQVFK��� /*HUP�� TM¹L

VFKODII��� 'X�� TMVJL�� VWHPV� ZLWK� WKH� URRW� 
�T�MFVHÔ� FRQWDPLQDWHG� LQ

*HUP�� ODQJXDJHV�ZLWK� WKH�VWHPV�ZLWK� WKH� URRW� 
�T�M¦HÔ� �RQ� WKLV� URRW

VHH� 3RN�� ���������� VHH� )UDHQN�� ,,�� ����� GH� 9ULHV� ����� ����� )DON�

7RUS� ,,�� ������ GH� 9ULHV� 1(:� ����� 3RN�� ���� �
�T�MFVHÔ��� FI�� EHORZ�

S�������1R�����

����/LWK�� TU�HUJ�� SUDHV�� ��VJ�� TU�HTUV�� SUDHW�� ��VJ�� TU�HBV� LQ� GLH
+½KH� VWHKHQ� �]��%�� YRQ�2KUHQ� HLQHV�+DVHQ���� 6ODY�� 
TU�HO�UJ�� SUDHV�
��VJ�� 
TU�HO�� DENÃKOHQ��NDOW�ZHUGHQ���5XVV��¸¹Ü«µº¹Ã�� SUDHV�� ��VJ�
¸¹Ü«µº��%5XVV��¸¹Ü«µº½Ã��3ROLVK�TUZHO�¬�__�*UN��STGgW��DRU��ÑSTUXA
DQG� ÑSTGON� KDVVH�� YHUDEVFKHXH�� IÃUFKWH��� ST³GOJ� Q�� VXOOHQQHVV�

JORRP��REMHFW�RI�KDWUHG��DERPLQDWLRQ���3TàX��JHQ��VJ��3TG�J� I�� 6W\[
�J��F��UIF�)BUFGVM����0+*��1+*�TUPDLFO� VWHLI�ZHUGHQ����VHPDQWLFDOO\

RQ�WKH�EDVLV�RI�WKH�PHDQLQJ�WR�EHFRPH�WLJKW��QXPE����WKH�UHVW�RI�WKH

FRPSDULVRQV�DFFHSWHG�E\�3RN������������DUH�KDUG�WR�PRWLYDWH�VH�

PDQWLFDOO\��2,QG�� UVK§UJ�� UVµK§UJ�� UVO§LUJ� GU¬QJW��VW½§W���0/*�TUPLFO
VWHFKHQ�� VWRFKHUQ��� (QJO�� GLDO�� TUPLF� GDV� )HXHU� VFKÃUHQ��� 1RUZ�
TUBVLB� VWR§HQ�� KDFNHQ�� ODQJVDP� JHKHQ�� LQVEHVRQGHUH� PLWHLQHP
6WRFN�JHKHQ���FI��DOVR�/*HUP��TUPFLFSFO� KHUXPVFKOHLFKHQ�XQG�DOOHV

GXUFKVXFKHQ���0'X���1/*�TU¹LFO� VWR§HQ��DXIVFKLFKWHQ��HUVWDXQHQ��

���
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(3UXVV�� TU¿LFO� ZLHGHUKROW� DEZ¬UWV� VW½§HQ�� GUÃFNHQ�� VWDPSIHQ��
)UDHQN��,,�����������¶ÂÓÎÇÒ�,,,�������)ULVN�,,�����������3RN�������

������
�T�UFV�HÔ��

����/LWK��H�ÐJT��JHQ�� VJ��H�ÐJFT� FDEEDJH�KHDG���(/LWK��H�ÐJT��JHQ�
VJ�� H�ÐJFT� FURS�� FUDZ�� �%¹JD� 55� ,�� ������ JDUG]LHO� SWDVL�� �ÆO���� DOVR

�6DODQWD��� H�ÐJT�� JHQ�� VJ�� H�ÐJP� FURS�� FUDZ�� �%¹JD� 55� ,�� ������ DQG

H�Ðª� FURS�� FUDZ�� FDEEDJH�KHDG��� .RKONRSI�� �VWDQGDUG� /LWK�� H�Ðª� �
FDEEDJH�KHDG��� WKH� UHVXOW� RI� WKH� JHQHUDOLVDWLRQ� RI�PHWDWRQ\� LQ� WKH

FRQWUDFWHG��@¡�VWHPV"���H¹Ð¤T�����FURS��FUDZ��$GDPtV�DSSOH����ËHPDLW�
LF�� H¶OÐJT� .URSI� GHU� 9RJHO��� 23UXVV�� HVOTJY� %HXOH�� a� /DWY�� HÕÐB
+ÃIWH�� /HQGH�� .HXOH�� a� 6ODY�� 
H�Ð¡� �� 
H�[K¡�� D��S��B� �%XOJ�� «Ù®¨� I�
YLQH��J��F��HSBQF���VWXE�RI�WKH�FXW�YLQH���GLDO��«ÃÙ®¨� I�� VDSOLQJ��D�FXW

VZLWFK� RI� YLQH� WKDW� LV� XVHG� IRU� WUDQVSODQWLQJ� YLQHV��� 0%XOJ�� >�A;
�MFAX�� XYD� LPPDWXUD�� �ªÐÂÏ� ÇÌÉ�� ºÇÓÔ��� ����� $��'���� 6&U�� GLDO�
«Þ®¨�� «Þt¨� I�� VWXE� RI� D� YLQH���2&]HFK�IÖÐ²� +ÃIWH��2EHUVFKHQNHO��
&]HFK� IZÐF� KHDG� RI� VKLQERQH�� �.RWW� ,�� ������ 23ROLVK� HJ�B� SDOP
EUDQFK��SDUW�RI�WKH�OHJ�RI�D�VZLQH�RU�FDWWOH����6ODY��
H][B�DQG�
HÀ[B�
D��S��B� �5XVV�� GLDO�� «Ö¯¨� FUHDVH�� IROG�� JDWKHULQJ��� 6&U�� He[B� �/LND�
SVRYND�]D�ÏHQVNX�GHEHOH�JX]LFH���5-$�,,,�������6NRN�,��������6ORYHQ�
H^[B� I�� GHU�+LQWHUEDFNHQ�� GHU�+LQWHUH�� DQG�H¾[B� GHU�+LQWHUH�� GHU
+½FNHU��� &]HFK� IV[B� I�� FRFF\[�� �.RWW� 9�9,�� ������ 6ODY�� H_[Á� DQG

Hp[Á��D��S��D��ZLWK�WKH�ORVV�RI�WKH�UHIOH[�RI�DFXWH�LQ�WKH�PRELOH�DFFHQ�
WXDO�SDUDGLJP��5XVV��«º¯� ORZHU�SDUW�RI�D�VKHDI��EXWW� �PG� USFF����%XOJ�

«Á¯��ZLWK�WKH�DUWLFOH�«Á¯Ì¹�EXWWRFNV��DQXV��EHOO\��ZRPE���6&U��«Í¯�P�
EXWWRFNV��ELJ�HQG��PG�FHH����3ROLVK�HV[�OXPS��EXPS���__�*HUP��
LFVL²O

I�� .QRUUHQ�� �)LFN�:UWE�� ,,,��������21�LK¾LB� I�� .OXPSHQ��� ,FHO��LK¾LB

SKDOODQ[�RI�D�ILQJHU���1RUZ��LKVLB�UXQGHU�.OXPSHQ��.ORW]��.QRUUHQ��

LPLMF��LVLMF�.OXPSHQ���VHH�6ÓDZVNL�,�������¶ÂÓÎÇÒ�,�������£§²�,������
6NRN�,������������0DFKHN������¿³³Á���������7UDXWPDQQ�%6:������GH

9ULHV������-ºKDQQHVVRQ�����
����/DWY�� H°¹[U� HFNLJ� ELHJHQ�� ]XVDPPHQNQLFNHQ��� TBHO¹[U� VLFK

NUÃPPHQ��� TBH°¹[U� �TBH°¿TU��� ]XVDPPHQNQLFNHQ�� �0ÃKO��(QG]�� ,�
�����,,,��������D�FOHDU�UHVWUXFWXULQJ�DIWHU�WKH�PRGHO�RI�LQIL[HG�YHUEV�LQ

/LWK��HOJ½ÐUJ��SUDHV����HOJ�ÐUB��SUDHW����HOJ½ÐP�WR�FRQWUDFW��VKULQN��WR

���
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EHQG� �JOUS���� WR� VLQN�� JR� GRZQ��� EHORZ�� S������� 1R������� FI�� WKH� IXOO

JUDGH� LQ�/LWK��HOJ§VÐUJ��SUDHV����VJ��HOJ§VÐJV� WR�VTXHH]H��FRPSUHVV�
WR�SLQFK��QLS��MDP���/DWY��HOB¿[U��PLW�GHU�+DQG�IDVVHQ��GUÃFNHQ��__�IRU
H[WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R�����/LWK��HOJ§VÐUJ��

6ODY��J��%DOW�����,(�
z

����6ODY�� LQI�� 
TUS�¬J� �� 
TUSH�UJ�� SUDHV�� ��VJ�� 
TUSoH��� ��VJ�� 
TUSJÐUÃ
WR�VKHDU��WULP��FXW���D��S��D��WKH�UHIOH[G�RI�WKH�DFXWH�LV�UHWDLQHG�LQ�WKH

LQILQLWLYH�DQG�LQ�D�QXPEHU�RI�IRUPV�IURP�WKH�VWHP�RI�WKH�LQILQLWLYH��LQ

WKH�SUHVHQFH�DQG�LQ�WKH�IRUPV�IURP�WKH�SUHVHQFH�WKH�UHIOH[�RI�DFXWH

ZDV� ORVW� EHFDXVH� RI� WKH� PRELOH� FKDUDFWHU� RI� D��S���� 5XVV�� ¸¹àÙ¾Ã�

SUDHV�� ��VJ�� ¸¹à°«Ö�� ��VJ�� ¸¹à°®q¹�� 8NU�� ¸¹àÙ«¹°�� SUDHV�� ��VJ�
¸¹à°«Ö�� ¸¹à°®Ö�� 6&U�� ¸¹àÞÒ°�� SUDHV�� ��VJ�� ¸¹àÙ®¦´� __� /DW�� TUSJHB

6WULFK��6FKZDGH��=HOWUHLKH��/¬QJVIXUFKH���TUSJOH²��ÔFSF�WR�UHDS��PRZ�
WR�WHDU�RII��DZD\��WR�WLJKWHQ��GUDZ�SXOO�WLJKW�� �LQ�WKLV�YHUE�WKHUH� LV�D

FRQWDPLQDWLRQ� RI� WZR� URRWV�� 
TUSFJHÔ� DQG� 
TUSFOHÔ�� WKH� PHDQLQJ� WR

WLJKWHQ��EHORQJV�WR�WKH�VHFRQG�URRW��VHH�:+�,,������������TUSJHJMJT�I�

6FKDEHLVHQ��� 2(� TUSDBO� �,�FO��� VWUHLFKHQ�� UHLEHQ�� VLFK� EHZHJHQ�

JHKHQ��� 2+*� TUSIIBO� �,�FO��� VWUHLFKHQ��� *RWK�� TUSJLT� P�� KERA�A�
6WULFK��� 21� TUSJL� Q�� JHVWUHLIWHV� =HXJ��� 2+*� TUSJI� �;�$��'���� 0+*

TUSJDI�P��6WULFK��6WUHLIHQ��6WUHFNH�:HJV��6WULFK�/DQGHV���2(�TUSJDB�P�

6WUHLIHQ��� "�*UN�� STR�GX�� JHQ�� VJ�� 
STRIGG�J� LQ� XgSTRIGX� KRIQ�� �� {
ÕXÉSTICOJ�� +N�DIOI� �+VFK���� ¶ÂÓÎÇÒ� ,,,�� ����� 7UDXWPDQQ� %6:� ����
)ULVN� ,,�� �����:+� ,,�� ����� ��������� )HLVW� ����� GH� 9ULHV� ����� (:'

,,,�� ����������� 3RN�� ���������� �
TUSFJHÔ��� &I�� DOVR� EHORZ�� S������

1R�����

����6ODY��
HO�EB�QLW���D��S��D���5XVV��«µÙ¬¨��8NU��«µÙ¬¨��%XOJ��«µÙ¬¨�
6&U�� «sÞ¬¨�� /LWK��HM±OEB� ���� 1LVVH�� /DXVHL��� /DWY��HOÐEB� 1LVVH�� /DX�
VHL��__�21�HOJU�I��/DXVHLHU���1RUZ��GLDO��HOJU�I���26ZHG��HOFUIFS��6ZHG�

HOFU��'DQLVK�HOJE��:*HUP��IRUPV�ZLWK�,(�
L���2(�IOJUV� 1L§���0/*

OFUF��OJU��0'X��OFFU��2+*��I�OJ���,;�$��'����0+*�OJ���OJ��F� I�� GDV

/DXVHL�� GLH� 1LVVH��� WKH� VDPH� 
L�� LQ� *UN�� KON�J�� ��DOJ� HJJV� RI� OLFH�
IOHDV�� DQG� EXJV�� QLWV�� �WKH� SUHVHQFH� RI� YRZHO� EHWZHH� WZR� ILUVW� FRQ�

���
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VRQDQWV� UHPDLQV� ZLWKRXW� H[SODQDWLRQ�� GXH� WR� FRQWDPLQDWLRQ� ZLWK

K�NIJ� GXVW�� YHO� VLP�""��y�WKH�YDULDWLRQ�RI� WKH�DQODXW�FRQVRQDQW�FDQ
EH� H[SODLQHG�E\� T�PRELOH�� ÓI���0,U�� TOFE� I�� 1LVVH���:HOVK�SO��OFEE�

1&RUQ��OFÞ�� %UHW��OF[� 1LVVH�� ���
T�L�OJE¡��� KHUH� SUREDEO\� DOVR� EH�

ORQJV�/DW�� M¦OT��JHQ��VJ�� M¦OEJT� 1LVVH��/DXVHL��� LI� MFOEÔ� LV�GXH� WR� WKH

GLVVLPLODWLRQ�RXW�RI�
OFOEÔ���
OJOE���EHFDXVH�RI�WKH�$QODXW�LW�LV�GLI�

ILFXOW� WR�FRPSDUH�$OE�� UI�SJ�a� UI�OJ� ORXVH����3URWR�$OE��
UTBOJE¡�� LQ

DOO� WKH� FRPSDULVRQV� ZH� ILQG� VKRUWQHVV� FRUUHVSRQGLQJ� WR� WKH� %DOWR�

6ODYLF�DFXWH�OHQJWK��DQG�,(��EÔ�DW�WKH�HQG�RI�WKH�URRW��¶ÂÓÎÇÒ�,������

¿³³Á� ��� ��������� )UDHQN�� ,�� ��������� 7UDXWPDQQ� %6:� ���� GH

9ULHV� ��������� (:'� ,,�� ������ )ULVN� ,�� ���������:+� ,�� ��������

2UHO������3RN�����������

����/DWY��CM³TU��SUDHV����VJ��CM³TUV�DQG�CM³ÐV��SUDHW����VJ��CM³EV��DOVR

CM³[U��SUDHV����VJ��CM³TUV��SUDHW����VJ��CM³[V�VFKQHOO�]XQHKPHQ��TXHOOHQ�

DXIGXQVHQ�� GLFNHU� ZHUGHQ��� CMJ¯TU�� SUDHV�� ��VJ�� CMJ¯ÐV�� SUDHW�� ��VJ�

CMJ¯EV�DQG�CMJ¯[V�GLFN�ZHUGHQ��VFKZHOOHQ��DXIGXQVHQ��GLFN�WXQ��VLFK

EUÃVWHQ��VLFK�DXIEO¬KHQ��__�*UN��FL¬DÉW�IOLH§H�YRQ�)HXFKWLJNHLW�ÃEHU�
VFKZHOOH� GDYRQ� DXI���FLOIDgW�� �IÉW� J¬UHQ�� EUDXVHQ��� ÑFLIDEN� �� DIgR�

REEN��ÐRR�GNUEN��+VFK����FLIDÉNEI���DIAP�PTEI��DIARRE���+VFK����FLIDI��

WNTO���DIgPONTO��ÐTgMNONTO��+VFK����DIAPgFLOIDEN���DIAKgCUTAI��+VFK���
PEFLOIDgNAI� �� FLUKTANO�SQAI� �+VFK���� "�(QJO�� CMPBU� ���
CMBJU²O�  
FLOIDÉW���0ÃKO��(QG]��,�������)ULVN�,,�������������3RN������
����/DWY��TW³TU��SUDHV����VJ��TW³TUV�VFKZLW]HQ���TW³E¯U�VFKZLW]HQ�PD�

FKHQ��__�2,QG��TW²EZBUJ��TW®EBUF�WR�VZHDW���SHUI��TJGWJEF���59��TJGWJE¡O§Ô
VFKZLW]HQG��� DRU�� TWJEZ¡U�� BTWJEBU�� BTJTWJEBU�� SDUW�� �$9�� TWJOO§Ô� LQ
6FKZHL§�JHEUDFKW��� TW®EBÔ�P�� 6FKZHL§��� $YHVW�� YWTBÔ� ]X� VFKZLW]HQ

DQIDQJHQ��LQ�6FKZHL§�JHUDWHQ�����
TAJU�TJ�I�F����YWB¦BBÔ�P��6FKZHL§�

�%DUWKRORPDH� ������� .KRW��6DN�� ¡�IVTÔ� WR� VZHDW�� ���
¡ÔIWJE�T���� IW

VZHDW�� ���
IWBJEB���� %XGGK�� 6RJG�� |XZTU� VZHDWV��� *UN�� �DR¨J�� JHQ�
�DRªTOJ�P���+RP����VZHDW���2DKW��+RP����WR�VZHDW�� �
E�DKW

 

���LQ�

VWHDG�RI�
E�DW�� �2,QG��TW®EBUF����DOJ�Q��VZHDW��ZDUPWK���(PS���+HV��
'�3��� ZLWK� WKH� ,RQLF� SVLORVLV� DQG� I�VSHOOLQJ� �PD\EH� GXH� WR� WKH� LQ�
����������������������������������������������������

 

���6WHP�IRUPDWWLQJ�DIWHU�KHK�W��HWF�

���
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IOXHQFH� RI� �DR¨J�� � E�DOJ� �&DOO��� � E�DOJ� ��KA�MA� �+VFK����xE�DOJ� �
PN�GOJ� �+VFK���� WKH�VDPH�W\SH�RI�VSHOOLQJ�LV�DWWHVWHG�LQ�`N�©D©T��DGY�
�3ODWR�� ZLWKRXW�VZHDW�PS� WRLO���/DW��T¹EPS��JHQ��VJ��T¹E²SJT�P�� VZHDW�

�� 
TAPJE²T� �FRQWDPLQDWLRQ� ZLWK� WKH� VWHP� 
TAPJEP���� T¹E²�� T¹E¡W�
T¹E¡UVN�� T¹E¡SF� VFKZLW]H�� �D� GHQRPLQDWLYH� IURP� DQ� �P�VWHP"��

:HOVK� DIXZT�� &RUQ�� XIZT� P�� 6FKZHL§��� 2(� TX¡U�� 26� TX¦U�� 2+*

TXFJ[� ���*HUP�� 
TXBJUB��� 6FKZHL§��� TXJ[[FO� �,;�$��'��� VFKZLW]HQ�

���
TXJUKBO� �2,QG�� TW²EZBUJ��� 7UDXWPDQQ�%6:������0D\UKRIHU� ,,,�

����� %DLOH\� 'LFW�� ���� (PPHULFN� 6*U6W� ���� )ULVN� ,�� ��������� ����

�����:+� ,,�� ��������� (:'� ,,,�� ����������� ������ 3RN�� ������ 6HH

DOVR�EHORZ��S�������1R����

����/DWY��O³TU��SUDHV����VJ��O³TUV�YHUDFKWHQ���O³E¯U��SUDHV����VJ��O³EV

VFKHHO�DQVHKHQ��QLFKW�OHLGHQ��KDVVHQ���KHUH�DOVR�EHORQJV�/DWY��OB³ET

+D§��)HLQGVFKDIW���OB³EVT�+D¦��)HLQGVFKDIW���/LWK��O²FEªUJ�WR�GHVSLVH�
KROG�LQ�FRQWHPSW�� __�2,QG��O²OEBUJ��SDVV��OJEZ§U¦� VFKP¬KHP��WDGDOQ�
YHUDFKWHQ��� DRU�� SDUW�� OJE¡O§Ô� JHWDGHOW��� O²EÔ� I�� 6SRWW�� 6FKP¬KXQJ�
9HUDFKWXQJ��� O²E¡�� OJE�� 6FKP¬KXQJ�� 9HUDFKWXQJ��� OJOE�� 6FKP¬�
KXQJ�� 7DGHO�� 9HUDFKWXQJ��� $YHVW�� OB¦EÔ� �O¡JTNJ�� VFKP¬KHQ��� *UN�
�NEIDOJ� 9RUZXUI�� 6FKPDFK���*RWK��HB�OBJUKBO� VFKP¬KHQ��� D� YDULDQW
RI� WKH� URRW� 
OFJU��� *RWK�� OFJ×� Q�� FQ�NOJ�� 1HLG��� 21� O²Õ� Q�� +RKQ�
6FKPDFK���2(�O²Õ�P�� )HLQGVFKDIW��.DPSI���2)�OUI� 6WUHEHQ��)HLQG�

VHOLJNHLW��%RVKHLW���26�OÕ�P��(LIHU��+DVV��)HLQGVFKDIW���2+*�OE�P�

.DPSIHVHLIHU�� (LIHUVXFKW�� =RUQ�� 1HLG��� 2,U�� OUI� .DPSI�� (OHQG��

)UDHQN�� ,�� ����� 7UDXWPDQQ� %6:� ����� )ULVN� ,,�� ����� )HLVW� ��������

�����3RN�������
OFJE���

����/LWK��HOÖCUJ��SUDHV����VJ��HOÖCV��SUDHW����VJ��HOÖCBV� NQHLIHQ��

LWHUDW�� HO§JCZUJ�� SUDHV�� ��VJ�� HO§JCBV� �PLW� GHQ� )LQJHUQ� RGHU� HLQHU
=DQJH�� NQHLIHQ��� /LWK�� ÐOÖCUJ�� SUDHV�� ��VJ�� ÐOÖCV� DQG� ÐOÖCJV� SUDHW�
��VJ��ÐOÖCBV� DQG�ÐOÖCJBV� LG��� __�0/*�LOQ��1+*�GLDO��LOFJQG� 0HV�
VHU���1RUZ��GLDO��LOQB� NQHLIHQ���0/*�LOQFO� NQHLIHQ���'X��LOJKQFO

�,�FO��� WR� VTXHH]H�� SUHVV�� WR� SLQFK��� EXW� DOVR� ZLWK� �CI��� *UN�� GN�FWN
.QLFNHU�� *HL]KDOV��� )UDHQN�� ,�� ����� 7UDXWPDQQ� %6:� ���� (:'� ,,�

��������������GH�9ULHV�1(:������)ULVN�,�������3RN�����������
HO�

FJCI���

���



%DOWR�6ODYLF�$FFHQWRORJ\�DQG�:LQWHUtV�/DZ

/LWK��HOJ§VCUJ� XPIDVVHQ��XPDUPHQ���HOJ½CUJ� )HVWLJNHLW�YHUOLHUHQ�

VLFK�VHQNHQ���RU�IURP�HOJ§VÐUJ��S�������1R�����XQGHU�WKH�LQIOXHQFH�RI

HOÖCUJ�"�__�3RN�������
HO¦VCI���

����(/LWK��GLDO���Æ��1GË��TWÖTUJ��SUDHV����TWÖTUB��SUDHW����TWÖEP� ]X

JO¬Q]HQ�EHJLQQHQ���ÍYLVWL��ÏLEªWL���TWZE�UJ��.¿SLÍNLV��3ªQHYªÏLR�DSVN��
VHH�6NDUGÏLXV�Ë'����

 

����'/.Ë���TWZE�UJ��TW¤EJ��TWZE�KP� �/.Ë���/DWY�
TW³TU��TW³TUV��TW³EV�DQ���KHU���YRUEUHFKHQ��YRQ�/LFKW���WDJHQ��>/LWK��DQG

/DWY�� OHQJWKHQLQJ� LQ� ÔTUÔSUDHV�� LV� VHFRQGDU\� GXH� WR� DQDORJ\@�� 5XVV�

¸ª°¬Ùµ¨� &RUQXV�VDQJXLQHD���HWF�� __�$YHVW��YWB¦OBÔ� JOÃKHQG��ORKHQG�

���
YWB¦EOB���� /DW�� TEVT�� �FSJT� *HVWLUQ��� DPOTEFS¡SF� EHWUDFKWHQ��

E¦TEFS¡SF� YHUODQJHQ���ZLWK�FRQWUDFWLRQ���
TAFJE��
TAJE����2(�TWJUPM
NODU��RIIHQEDU����
TWzU����
TAzE���FI��DOVR�ZLWK�WKH�
U�HQODUJHPHQW��21
TW²ÞB��2+*�TXEBO� EUHQQHQ����,(�
TAFJU���VHH�)UDHQN��,,����������
:+� ,,�� ����� ¶ÂÓÎÇÒ� ,,,�� ����� 3RN��� ����� �
TAFJEÔ� JO¬Q]HQ�� VFKLP�
PHUQ���� IRU� /LWK�� TW±TUJ� ���VJ�� SUDHV�� TWJOE½�� ]X� JO¬Q]HQ� EHJLQQHQ��

TWJE�UJ� JO¬Q]HQ���HWF��ZLWKRXW�OHQJWKHQLQJ�VHH�EHORZ��S�������1R�����
S�������1R������S�������1R����

����"�/LWK��EÖHUJ��SUDHV����VJ��EÖHTUV��SUDHW����VJ��EÖHBV� WR�JURZ�

VKRRW�� VSURXW�� WR� FXW�� FRPH� WKURXJK��� /DWY��E³HU�� SUDHV�� ��VJ��E³HTUV�

SUDHW�� ��VJ�� E³HV� NHLPHQ��� /LWK�� E²FHBT� ���� VSURXW��� SO�� VKRRWV�

VSURXWV��� /DWY��EJ¯HT� =ZLUQ��.HLP��� /LWK��E²FHUJ� WR� SODQW� �VHHGOLQJV�

VDSOLQJV���� /DWY�� EJ¯HU� VWHFKHQ�� VFKODJHQ�� Q¬KHQ�� WUDNHOQ�� KHIWHQ�� __

/DW�� GH²� WR�GULYH� LQ�� VWLFN�� WR�SLHUFH�� VWDE���21�ELJ��2(�E²D� GLNH��

$E]XJVJUDEHQ�� .DQDO��� 2)� EJL� �ED�� 'DPP��� 1)� EJKDL� YDOOXP��

0+*� UDI�� RQH� FDQ� DOVR� UHVWRUH� LQ� WKLV� URRW� D� ORQJ� GLSKWKRQJ� RU

%H]]HQEHUJHUtV� FRPELQDWLRQ�� WKHUH� LV� QRW� HQRXJK� PDWHULDO� IRU� WKH

ILQDO�VROXWLRQ��)UDHQN��,������7UDXWPDQQ�%6:��������3RN���������

�
EI¦JKÔ���
EI²JKÔ���
EIKÔ�VWHFKHQ��VWHFNHQ��IHVWVHW]HQ���

����/LWK��EÖÐUJ��E²FÐUJ��SUDHV����VJ��EÖÐJV�VFKLQGHQ���/DWY��EÐÐ§U�PLW
GHQ� )Ã§HQ� VWDPSIHQ�� W¬Q]HOQ�� WULSSHOQ�� XQUXKLJ�� XQJHGXOGLJ� VHLQ��
EÐÐB�GHU�QLH�UXKLJ�LVW��__�*UN��QIGGÉNW�WR�WRXFK��KDQGOH��WR�WDNH�KROG
����������������������������������������������������

 

���6NDUGÏLXVtV�UHIHUHQFH�WR�'3������QXJEªT� LV�XQZDUUDQWHG��WKHUH� LV�QR�LQGLFDWLRQ

RI�WKH�OHQJWK�RI�WKH�URRW�V\OODEOH�LQ�WKH�'DXNÍDtV�IRUP�

���
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RI�� WR� WRXFK��DWWHPSW�� WR� UHDFK��ZLQ��� DRU��QIGE�N� �/DFRQ��SIGwN��� /DW�
GJOH²�� GOY�� GJDUVN�� GJOHFSF� WR�WRXFK��VWURNH��FDUHVV�� WR�IRUP��PRGHO�

WR� VKDSH�� GHSLFW�� WR� SXW� LQ� RUGHU�� WR� VPRRWK�� �/DW�� �OHÔ� �� 
ÉOIÔ� RU

ÉOII���� 0+*� UDIFO� VFKDIIHQ��� 2+*� UJIU²O� VFKUHLEHQ�� HUVLQQHQ�
�VHH�:+� ,�� ���� RQ� WKH� URRW� 
EIFJH�� >WDNLQJ� LQWR� FRQVLGHUDWLRQ� WKH

%DOWLF�IDFWV�WKH�FRUUHFW�UHFRQVWUXFWLRQ�LV�
EIFJI�@��SDUDOOHO�WR�WKH�URRW

EIFJII���� )UDHQN�� ,�� ���� ¶ÂÓÎÇÒ� ,,�� ���� )ULVN� ,�� ��������� :+� ,�
���������)DON�7RUS�,�����������3RN�������������������

,,,� �: L Q W H Ut V � O D Z

L Q � G L S K W K R Q J V � D Q G � G L S K W K R Q J D O � F RP E L Q D W L R Q V

%HORZ�WKH�PDWHULDO�LV�GLYLGHG�DFFRUGLQJ�WR�WKH�JOLGH�FKDUDFWHU�RI

WKH�GLSKWKRQJV�DQG�GLSKWKRQJDO�FRPELQDWLRQV��)LUVW�WKH�GLSKWKRQJV

LQ��VÔ�DQG��JÔ�DUH�JLYHQ��WKHQ�WKH�VHFWLRQV�ZLWK�WKH�GLSKWKRQJDO�FRP�

ELQDWLRQV� LQ� �M��� �SÔ� DQG� QDVDO� UHVRQDQWV�� ,QVLGH� WKH� VHFWLRQV� WKH

PDWHULDO�LV�DUUDQJHG�DOSKDEHWLFDOO\�

'LSKWKRQJV�ZLWK��V�

��� /LWK�� §VHUJ�� SUDHV�� ��VJ�� §VHV� ZDFKVHQ�� JU½§HU� ZHUGHQ��� QB�
¹H�UJ�KHUDQZDFKVHQ��a�/DWY��B¿HU�ZDFKVHQ���B¿E[¯U�ZDFKVHQ�ODVVHQ��
B¿E[JO§U�__�2,QG��VHS§Ô�JHZDOWLJ���ÓI��FRPS��¸KZBT���VXSHUO��¸KJGHIBD��
PKBTÔ�Q��.UDIW���$YHVW��VHSBÔ�VWDUN��NU¬IWLJ���FI��FRPS��BPlZBI���VXSHUO�
BPlJÎU²��� BPl²�� BPH²� .UDIW��� 2,QG�� ¾LGBUJ� Z¬FKVW��� SHUI�� WBW§LGB�
$YHVW��VWÎZFJUJ� DQG� WBWÎBJUJ� Z¬FKVW��� *UN��A�XW� WR� LQFUHDVH�� WR� LQ�
FUHDVH�LQ�SRZHU��VWUHQJWKHQ��WR�JURZ��LQFUHDVH���/DW��BVHF²���¦SF�YHU�

PHKUHQ��� *RWK�� BVLBO�� BVLOBO� VLFK� PHKUHQ��� 2+*� BVII²O�� 26

²LJBO� YHUPHKUHQ���2(�¦BDJBO� ]XQHKPHQ���FDBO� PHKUHQ���21�BVLB

YHUPHKUHQ���DOVR�ZLWK�6FKZHEHDEODXW��2,QG��WBLG§ZBUJ�ZDFKVHQ�ODV�
VHQ��� $YHVW�� WBYÎÔ� ZDFKVHQ� �ODVVHQ���� *RWK��XBITKBO� ZDFKVHQ��� 21
WFYB� ZDFKVHQ� PDFKHQ�� DQG� 21� WBYB�� 2(� XFBYBO�� 2)� XBYB�� 26

XBITBO��2+*�XBITBO� ZDFKVHQ��� DOVR�GLVV\OODEOH��*UN��`gXW� �+���

���
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��
`VgXW��WR�LQFUHDVH��IRVWHU��WR�H[DOW��JORULI\��WR�JURZ��LQFUHDVH���VHH
)UDHQN�� ,������7UDXWPDQQ�%6:�����)ULVN�,�����������:+�,��������

)HLVW����������GH�9ULHV���������������3RN��������

/LWK��§VLÎUBT�����KLJK��a�/DWY��B¿LTUT�KRFK�� __�/DW��BVHVTUVT�HUKD�

EHQ���VHH�)UDHQN��,����������7UDXWPDQQ�%6:�����:+�,������3RN�����

/LWK�� §VHVNBT� KHLJKW�� DJH��� /DWY�� B¿HVNT� :DFKVWXP��� KHLJKW�

ILJXUH�� VWDWXUH�� __�2,QG��PKN§OÔ�P�� .UDIW�� 6W¬UNH��� /DW��BVHNFO�UVN�

=XZDFKV���VHH�)UDHQN��,������7UDXWPDQQ�%6:�����3RN�����

1RWH� �7KH�UHIHUHQFH�WR�WKH�GLV\OODELF�URRW��*UN��
`VgXW��GRHV�QRW�JLYH�DQ�DOWHU�
QDWLYH�H[SODQDWLRQ�RI� WKH�%DOWLF� OHQJWK�� FI�� WKH� DQDORJRXV� URRW� 
BAFT��� WKDW�GRHV�QRW
JLYH�OHQJWK�LQ�%DOWLF��/LWK��BVÎS¥�����0RUJHQU½WH���/DWY��¥VTUSB�I��0RUJHQG¬PPHUXQJ��

/LWK��BÕÎUB� HV� WDJW��� /DWY��¥VTU� GV�� HV� WDJW��� /DWY��¥VTUSVNT�P�� 2VWHQ��� SO�� HDVW��� VHH

)UDHQN��,������7UDXWPDQQ�%6:�����3RN��������

�D��6ODY��
ÀHÁ� �6&U�� Kß«� 6RXWK�� VRXWKHUQ�ZLQG���6ORYHQ�� K½H��JHQ�
VJ��K¾HB� ZDUP�ZLQG��6RXWK���&]HFK�K²I� 6RXWK��VRXWKHUQ�ZLQG���5XVV�

â«��JHQ��VJ��Þ«¨� 6RXWK����KHUH�DOVR�EHORQJ�6ODY��
ÀÐJOÁ�P���
ÀÐJOB�I�

DIWHUQRRQ� VQDFN��� 5XVV�� Ö®°µ� VXSSHU��� GLDO�� Ö®°µ¨�� 25XVV�� �ACG;
DIWHUQRRQ�VQDFN���%XOJ��Ö®°µ¨��Þ®°µ¨��6&U��ß®°µ¨�VXSSHU���6ORYHQ�
K¾ÐJOB�GLQQHU��VXSSHU���3ROLVK�GLDO���.UDN¹Z��KV[ZOB�DIWHUQRRQ�VQDFN�

__� WKHUH� DUH� VHYHUDO� HW\PRORJLHV�� ,��2,QG�� �KBT� Q�� SRZHU�� PLJKW��

$YHVW��BPHBI���BPlBIÔ�Q��SRZHU��PLJKW���*UN��A�XW��A�XÉNW��
`VgXW�
/DW��BVHF²�� �¦SF� WR�JURZ�� LQFUHDVH���BVHVTUVT� KLJK�� HOHYDWHG��� ,U��¸H

XQKDUPHG���*RWK��BVLBO�WR�JURZ���/LWK��§VHUJ�WR�JURZ���/DWY��B¿HU�WR

JURZ��y�VHH�WKH�SUHYLRXV�HQWU\��,,��*UN��A�G��I��OLJKW�RI�WKH�VXQ��(DVW�
GDZQ��GD\�EUHDN��DQ\�EULJKW�OLJKW���WKH�SULPDU\�TXDQWLW\�RI�WKH�GLSK�

WKRQJ� LV� QRW� FOHDU��� $OE�� BH� P��� SO�� BHKF� WZXOLJKW�� GXVN��� BH¸KÔ� WR

GDZQ��� BHVNF� I�� GDZQ�� GD\� EUHDN�� PRUQLQJ��� ,,,��*UN�� áGR�J� ZHW�
PRLVW�� IOXLG��� /DW�� ¹WJEVT� ZHW�� PRLVW�� ���
PVK���� 21� W�LS�� DFF��VJ�
W�LWBO� IHXFKW�� QD§�� ���
APH�APÔ� RU� 
APK�P���� 2,QG�� VLG§UJ� EH�

VSUHQJW�� EHIHXFKWHW��� SHUI�� WBW§LGB� FRXOG� EHORQJ� KHUH� DOVR�� DOO� WKH
WKUHH�FRPSDULVRQV�LPSO\�WKH�UHFRQVWUXFWLRQ�RI�WKH�YRLFHG�XQDVSLUDW�

HG�JXWWXUDO�FRQVRQDQW�LQ�WKH�$XVODXW��¶ÂÓÎÇÒ�,9�������)ULVN�,������

�����,,�����������2UHO�����:+�,,�������0D\UKRIHU�,������GH�9ULHV�����

3RN������,,����������,���������,,,��

���
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���/DWY��EV¸CT��EV¹CT��EV¸CKÎ� WLHI��KRKO���/LWK��E¾PCUJ� DXVK½KOHQ�
�HLQHQ�:HJ�� DXVIDKUHQ�

 

����EVPC¥� +½KOXQJ� LQ� HLQHP� %DXPVWDPP��

ZK\�/DWY�� DQG�/LWK�� ERWK�KDYH�VP� �WKDW� SRLQWV� WR�3URWR�%DOW�� 
²�� LQ�
VWHDG� RI� 

�J�BV� LV� XQFOHDU� �LW� LV� YHU\� WHPSWLQJ� WR� VXSSRVH� WKDW� ,(
VKRUW�GLSKWKRQJ�
�V�DSSOLHG�E\�:LQWHUtV�ODZ�\LHOGHG�ORQJ�GLSKWKRQJ

²V��ZKLFK�LQ�LWV�WXUQ�FDQ�GHYHORS�LQ�WKH�VDPH�ZD\�DV�D�SURSHU�ORQJ
GLSKWKRQJ��L��H��>VSRUDGLFDOO\@�ORVH�LWV�QRQ�V\OODELF�HOHPHQW�DQG�\LHOG

3URWR�%DOW�� 
²

 

����� FI�� /LWK��EVPCÙ� ���� *UXEH�� /RFK�� DQG� /DWY��E½PCF
*UXEH�� ZLWK� K�PHWDWRQ\� DQG� WKH� VHFRQGDU\� PRELOLW\�� XQFOHDU� /LWK�

EBVC¥� ���� UDYLQH��JXOO\���/LWK��EBVCVS¤T� ��E�� 6FKOXFKW���PRUSKRORJ�
LFDOO\�XQFOHDU�/LWK��EVNCS½T�����IHXFKW��QD§��a�/DWY��EV%CST�PRRULJ�

HLQVFKLH§HQG�� __� *HUP�� 
EFVQB[�� *RWK�� EJVQT�� 21� EK¾QS�� 2(� E¦PQ�
2)� EJ¡Q�� 26� EJPQ�� EJBQ�� 2+*� UJPG�� UJVG� WLHI��� "�*UN�� DàBRIJ� �� KATÎ
GLªSSAN�QÉLASSA�VHD���6FKROLD�YHWHUD�LQ�7KHRFULWXP�������D	���F�
DV�D�SRVVLEOH�VRXUFH�RI�ULYHU�QDPH�1àBRIJ��JHQ��1àBRIDOJ��y�PD\EH
,OO\ULF��VHH�)UDHQN��,�����������¶ÂÓÎÇÒ�,������������¿³³Á��������

����� )HLVW� ����� 3RN�� �������� �EIFVCÔ� WLHI�� KRKO���� IRU� UHODWHG� 6ODY�


EÁCSÃ�FOHIW��JXOO\���6ODY��
EÁOP�ERWWRP��DQG�/LWK��E½CUJ�WR�VLQN�LQWR�

�SUDHV����EV%CB��ZLWKRXW�OHQJWKHQLQJ�VHH�EHORZ��S�������1R�����S������

1R�����S�������1R�����

���/LWK��HOJ§VÐUJ��SUDHV����HOJ§VÐJB��SUDHW����HOJ§VÐª� WR� VTXHH]H�
SUHVV�� WR� SLQFK��� LQWHQWLYH� HOJ§VÐZUJ�� SUDHV�� �� HOJ§VÐP�� SUDHW�� �
HOJ§VÐª� WR� VTXHH]H�� SUHVV�� FUXPSOH�� a� /DWY�� HOB¿[U��� SUDHV�� ��VJ�
HOB¿ÐV��� SUDHW�� ��VJ�� HOB¿[V�� >:/DWY��� %O�@� PLW� GHU� +DQG� IDVVHQ�
GUÃFNHQ���HOBÕ[³U�� SUDHV�� ��VJ��HOBÕ[V�� SUDHW�� ��VJ��HOBÕ[KV� >1LJU�@
GUÃFNHQ�� TXHWVFKHQ�� NQLWWHUQ�� NQLOOHQ�� DXVZLQGHQ��� /LWK�� HOJ§VÐUBT
���� ILVW��� SO�� YLFH���HOJ�ÐUª� ���� OXPS�� VQRZEDOO�� EXQFK�� WXIW��� FI�� DOVR
/LWK��HOJ�ÐJT����� OXPS��VQRZEDOO��EXQFK��ZLWK�KÔPHWDWRQ\��IRU�UHODWHG
/LWK��HOJ½ÐUJ� �SUDHV����VJ��HOJ¶ÐU½�� WR� VKULQN�� VLQN��ZLWKRXW�:LQWHUtV
����������������������������������������������������

 

���*LYHQ� E\� .XUVFKDW�� 5HJXODU� /LWK�� IRUPV� DUH� EV¹CUJ�� SUDHV���� EV¹CJB�� SUDHW���

EV¹Cª�ZLWK� VSUHDGLQJ�RI� K�PHWDWRQ\� IURP�SUDHV�� VWHP� LQWR� LQI�� DQG�SUDHW�� VWHPV�� WKH

VDPH�LQ�/DWY��E½PCU��EV¸CU����SUDHV����VJ��E½PCJV�DXVK½KOHQ��

 

���$OWHUQDWLYHO\��6WDQJ� �9*%6���y����H[SODLQV� WKLV�SURFHVV�DV�D� VSRUDGLF�PHWD�

WKHVLV�
²V�!�/LWK��/DWY��VP�

���
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OHQJWKHQLQJ�VHH�EHORZ��S�������1R����� __�21�LO\LJMM�P��NOHLQHU�.QR�

WHQ��� 2(� DOVDFM�� (QJO�� LOVDLMF�� 2)� LOPLFM�� 0/*� LO»LFM�� 0'X�
DOPDLFM��0+*� LOÁDIFM� .Q½FKHO��� 1RUZ�� GLDO�� LOKVLB�� LOPLB� .Q½�
FKHO���0/*�LOPLF�P�� .QRFKHQ���0+*�LOPDIF� .QRFKHQ��.QRUUHQ�

%ÃQGHO��� DQG� SUREDEO\� 21� LOPLB� PLW� GHP� )LQJHUNQ½FKHOQ� VFKOD�
JHQ���'DQLVK�LOVHF� GUÃFNHQ���'DQLVK�GLDO��LOPHF��6ZHG��GLDO��LOPLB
KHUXQWHUGUÃFNHQ���1RUZ��GLDO��LOPLB�SUHVVHQ��GUÃFNHQ���2(�DOPDJBO�
DOVDJBO� DQ� HLQH� 7ÃU� NORSIHQ�� LP� 0½UVHU� VWR§HQ��� 0+*� LOPDIFO
�/RZ� 5KLQH�� SUHVVHQ�� GUÃFNHQ�� �/H[HUV� ������ VHH� )UDHQN�� ,�� ����
)DON�7RUS�,������������3RN�������
HO�FV�I����FI��GH�9ULHV�����
���/LWK��GLDO���(DVW�/LWK���K§VHUJ��SUDHV����K§VHJB��SUDHW����K§VHª� MR�

FKHQ��LQV�-RFK�VSDQQHQ���/.Ë�,9��������/LWK��K½OHUJ��SUDHV����VJ��K½OHJV
LQV� -RFK� VSDQQHQ�� YHUELQGHQ�� YHUHLQLJHQ�� a� /DWY�� K¿HU�� SUDHV�� ��VJ�

K¿E[V� WR� KDUQHVV�� __� 2,QG�� SUDHV�� ��VJ�� ZVO§KNJ�� ��VJ�� ZVO§LUJ�� ��SO�
ZVµKBOUJ��KVµKBUJ��TBZ¾KÔ�GXUFK�)HXQGVFKDIW�RGHU�9HUZDQGWVFKDIW�YHU�

ELQGHQ���*UN��ZEàGNªMI�WR�\RNH��SXW�WR��WR�ELQG�IDVW��WR�MRLQ�WRJHWKHU�
WR� MRLQ� LQ� ZHGORFN��� DRU�� ÐZ³GHN�� GHYHUEDWLYHV�� áPO�ZUG���`NA�ZG��
PARA�ZG���`PO�ZG���LQ�WKH�ODWH�SDS\UL�DOVR�PHUHO\�ZUG�� SDLU���URRW
GHYHUEDWLYHV��a�ZX��âM��ZX��PARÉ�ZX��Sà�ZX�� /DW�� KVOH²�� �FSF� WR
XQLWH�� FRPELQH�� ELQG� IDVW�� WR� KDUQHVV�� WR� MRLQ� LQ� ZHGORFN��� URRW� GH�

YHUEDWLYH�DPO�JVY�*DWWLQ��*DWWH���VHH�)UDHQN��,�������7UDXWPDQQ�%6:

�����0D\UKRIHU�,,,���������)ULVN�,�����������:+�,�����������3RN�

��������

/DWY�� K¿E[JFOT� GDV�HLQPDOLJH�$QJHVSDQWKDEHQ��GLH�LQ�HLQHP�$Q�

VSDQQ�JHOHLVWHWH�$UEHLW�RG��]XUÃFNJHOHJWH�6WUHFNH�:HJHV���K¿E[F�GLH
0HLOH�� HLQH�0HLOH�:HJHV�� __� 2,QG�� ZPKBOBN� $QVSDQQXQJ�� LQ� HLQHU

$QVSDQQXQJ�GXUFKODXIHQH�)DUW��HLQ�:HJPD§��� VHH�0ÃKO��(QG]�� ,,�
����������3RN����������

6ODY�� 
K¸HP� \RNH�� �D��S��B� LV� HVWDEOLVKHG� IURP� WKH�0%XOJ�� WH[WV��
/LWK�� K½OHBT� ���� \RNH� �JO� EJSFDU� BOE�NFUBQIPSJDBM�NFBOJOH���� /DWY�

K¿HT� -RFK�� __� 2,QG�� ZVH§ÔN�� ÔD� -RFK�� 3DDU��� *UN�� ZUG�N�� ��J� \RNH
�JO�EJSFDU�BOE�NFUBQIPSJDBM�NFBOJOH��� FURVVEDU��FUD����+LWW�� JVHBO� Q�

-RFK���/DW��KVHVN�MRNH��SDLU��RI�R[HQ��KRUVHV���FRXSOH��VSRXVHV��WLHV�

ERQGV�� EXUGHQ��� *RWK�� KVL� �RQO\� DFF��SO�� KVLB�� Q�� ZE�GOJ�� *HVSDQQ��

���
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VHH�)UDHQN�� ,�� �����7UDXWPDQQ�%6:������0D\UKRIHU� ,,,�� ���� )ULVN� ,�

���������:+�,�����������3RN����������

���/LWK��L§VHª�����VKRFN��SLOH���L�HJT�����VWDFN��ULFN��VKRFN��FRQH��
/DWY��L¥VE[F� JUR§HU��UXQGHU�+HX��RGHU�.RUQVFKREHU��6SLW]H��+DXIH�

�LQ� /DWY�� WKH� ZRUG� LV� SUREDEO\� WKH� UHVXOW� RI� WKH� JHQHUDOLVDWLRQ� RI

PHWDWRQ\�LQ�WKH�FRQWUDFWHG��@¡�VWHPV��__�21�IPLJOO�JHNUÃPPW���SDUW�
IURP�I¹LB� NDXHUQ��KRFNHQ�� �D�ZHDN�YHUE���ZKDW�SUREDEO\�WHWLILHV�LQ

IDYRXU�RI� WKH�SULPDU\� ,�FO��RI� WKLV�YHUE��0+*�I¹DIFO� �D�ZHDN�YHUE�

NDXHUQ�� VLFK� GXFNHQ��� 1+*� IPDLFO�� 6ZLVV� IPDL� P�� +DXIH��� 7LURO�

IPDLFO�P�� +DXIH�+HX��� WKH�FRPSDULVRQ�ZLWK�WKH�IROORZLQJ�ZRUGV� LV

FOHDUO\� LPSODXVLEOH��21�IBVHS� +ÃJHO���2+*�DQG�0+*�IPVD�� JHQ�

VJ��IPVHFT�+ÃJHO���26ZHG��IVHMJ��1+*�)ÁHFM��VHH�)UDHQN��,�������GH

9ULHV����������(:'�,,������������3RN������

��� /LWK�� M§VÐUJ�� SUDHV�� ��VJ�� M§VÐJV�� SUDHW�� ��VJ�� M§VÐJBV� EUHFKHQ��
LQWHQVLYH�M§VÐZUJ�EUHFKHQ���M�ÐUJ��SUDHV����VJ��M�ÐUV��SUDHW����VJ��M�ÐBV
HQW]ZHLJHKHQ�� EUHFKHQ�� a� /DWY�� MB¿[U�� SUDHV�� ��VJ�� MB¿ÐV� EUHFKHQ��
LQWHQVLYH� MB¿[³U� ZLHGHUKROW� EUHFKHQ�� SHLQLJHQ�� IROWHUQ��� M¿TU�� SUDHV�

��VJ��M¿TUV� WR�EUHDN��JOUS���� __�2,QG��SVK§UJ� ]HUEULFKW��SHLQLJW��EHUHLWHW
6FKPHU]HQ���SVK�]HUEUHFKHQG��6FKPHU]��.UDQNKHLW���*UN��`LUKTOPgDAI
VKDFNOHV��IHWWHUV���L��H��
XQEUHDNDEOH�ERQGV����LUGR�J��LGR�J�DFFRUG�
LQJ� WR�3LQGDUXV�DQG�0RVFKXV�� M¬PPHUOLFK��EHWUÃEW�� WUDXULJ�� HOHQG��
$UP��MVDBOFN�O½VH�ORV��EUHFKH�DXI���/DW��M¹HF²��M¹H²��M¹Y��M¹DUVN���¦SF
WUDXHUQ�

 

����2,U�� MVDIU� 7HLO���21� MK¾LB� VFKOLHVVHQ��½IIQHQ��HLQKHJHQ�
REPDFKHQ�� EH]DKOHQ��� 2+*� MJPDIBO� YHOOHUH�� UDXIHQ�� ]LHKHQ���0+*

MJFDIFO� ]LHKHQ��UXSIHQ��UHL§HQ���DV�ZHOO�DV�LQ�RWKHU�VLPLODU�FDVHV�WKH
*HUP��IRUPV�RI�,,�FO��
M¹LBO

 

���FDQQRW�VHUYH�DV�HYLGHQFH�IRU�D�KHDY\

EDVH�RU�D�ORQJ�GLSKWKRQJ��*RWK��HBM¹LBO�HLQVFKOLH§HQ���VTM¹LBO�DXI�
VFKOLH§HQ���21�M¾LB�VFKOLHVVHQ��½IIQHQ��HLQKHJHQ��REPDFKHQ��EH]DK�
OHQ���2(� M¹DBO��2)� M¹LB��26� M¹LBO��2+*� M¹IIBO� VFKOLHVVHQ���BOUM¹�

����������������������������������������������������

 

���,Q�WKH�SUDHV��IRUPV��¹Ô���
ÉPV���LQ�WKH�IRUPV�RI�VXS��DQG�SDUW���¹Ô���
ÉÔÔ�DFFRUG�

LQJ�WR�/DFKPDQQtV�ODZ�

 

���2Q�WKH�SUREOHP�RI�WKH�RULJLQ�RI�WKH�ORQJ�JUDGH�LQ�WKLV�JURXS�RI�YHUEV��EHORQJ�

LQJ�WR�,,�FODVV��VHH�³¥¥Á�,,�����y�����,9�����y����

���
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IIBO� DXIVFKOLH§HQ�� ½IIQHQ���� LQ� 2,QG�� WZR� ,(� URRWV� FRQWDPLQDWHG�

MFVIÔ�WR�EUHDN��DQG�
MFVHÔ�WR�EHQG���EXW�WKH\�DUH�SUREDEO\�ERWK�ZLWK
VKRUW�GLSKWKRQJV�SDFH�¦ÝÃÐ��³ÐÌÒÂÛÇÏÊÇ�ÆÐÍÅÐÔ����ZLWK�IQ������DV

WKH� OHQJWK� IRU� WKH� URRW� 
MFVIÔ� WR� EUHDN�� LV� REVHUYHG� RQO\� LQ� %DOWR�
6ODYLF�DQG�KHUH�LW�FDQ�EH�H[SODLQHG�QRZ�E\�:LQWHUtV�ODZ��VHH�)UDHQN�

,�� ����� 7UDXWPDQQ� %6:� ��������� 0D\UKRIHU� ,,,�� ������� :+� ,�

���������GH�9ULHV�����������3RN������

/LWK�� M§VÐBT� ���� ZLQGIDOO�� ZLQG�IDOOHQ� WUHHV�� D� SLOH� RI� EUDQFKHV�
ERQILUH��� /DWY�� GLDO�� MB¿[T� WKH� SODFH� LQ� WKH� IRUHVW� ZLWK� ZLQG�IDOOHQ

WUHHV�� __� 2,QG�� MPH§D� �59�� (UGNORVV�� 6FKROOH��� VHH� )UDHQN�� ,�� ����
7UDXWPDQQ�%6:����������3RN������

���/LWK��OBVE¥�����XVH��SURILW��EHQHILW���QBO�TUJ��SUDHV����VJ���O�TUV�
SUDHW�� ��VJ�� �O�EBV� JHOÃVWHQ��� WR� IHHO� GHVLUH�� ZDQW�

 

���� /DWY�� OB¿EB

PRQH\���6ODY��
OÀEJUJ��SUDHV����VJ��
OÀEK�� WR�PDNH�IRUFH�VPE��WR�GR

VPWK��� �%XOJ�� µÖ¬Ä� WR� IRUFH��� 6&U�� µß¬°¹°�� SUDHV�� ��VJ�� µß¬¹´� WR
VXJJHVW�� FKDUJH� ZLWK��� 6ORYHQ�� O¾EJUJ�� SUDHV�� ��VJ�� OpEJN� WR� PDNH
VPG�� GR� VPWK����� VXEVW�� 
OVEu�� DFF�� VJ�� 
OpE��ZLWK� WKH� ORVV� RI� WKH

UHIOH[� RI� WKH� URRW� DFXWH� LQ� WKH�PRELOH� DFFHQWXDO� SDUDGLJP� __� *RWK�

OJVUBO�HUUHLFKHQ���21�OK²UB��2(�O¦PUBO��2)�OJ¡UB��26�OJPUBO��2+*

OJP�BO� EHQXW]HQ�� JHQLHVVHQ��� *RWK�� OVUB� )LVFKHU��� 21� OPU� Q�� SO�

1XW]HQ�� 9RUWHLO��� 2(� OPUV�� 2)� OPUF� (UWUDJ��� 2+*� OV[� *HEUDXFK�

1XW]HQ��(LQNRPPHQ���21�OZU�I���2(�OZUU��"�2,QG��OVE§UJ�VW½¦W��WUHLEW
DQ��YHUWUHLEW��HQWIHUQW���ÓI��)UDHQN��,������������¶ÂÓÎÇÒ�,,,������7UDXW�

PDQQ� %6:� ����� )HLVW� ����� ����� GH� 9ULHV� ����� ����� ����� ����� ����

0D\UKRIHU�,,�������3RN������

���/LWK��SBVE¸UJ��SUDHV����VJ��S§VEV��GLDO��DQG�2/LWK��S§VENJ���SUDHW�
��VJ��SBVE¸KV� WR�ZHHS��ODPHQW���(DVW�/LWK��GLDO���ÆO���S§VEB����� SÓDF]�
ODPHQW��RSÓDNLZDQLH��SLHs¯�ODPHQWRZD���2/LWK��QRP��VJ��S§VEB�'3����
�VWDQG�� /LWK�� SBVE¥� ��D��S�� �� 
��D��S�"�� a� /DWY�� SB¿E§U�� SUDHV�� ��VJ�

SB¿EV�WR�ZHHS���SB¿EB�JURDQ��ZHHSLQJ���/LWK��S�TUJ��SUDHV����VJ��S�TUV�
SUDHW����VJ��S�EBV�]X�ZHLQHQ�DQIDQJHQ���BQ�TJ�S¾TUV��S¾TUBT�PÃUULVFK�
����������������������������������������������������

 

���7KH�FRPSDULVRQ�ZLWK�*RWK��OBV×T�1RW���3UXVV��OBVUJ��1RW���&]HFK�OVU�=ZDQJ�

SURSRVHG�LQ�)UDHQN��,������GRHV�QRW�ILW�IRU�SKRQHWLF�UHDVRQV�

���
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JULPPLJ���6ODY��
SZEBUJ� WR�ZHHS�� ODPHQW�� �6&U��àÞ¬¨¹°��SUDHV����VJ�
àÞ¬¡´��&]HFK�SZEBUJ��HWF����
SVEJUJ��2&]HFK�SVEJUJ�EHWUÃEHQ���+6RUE�
[SVE[J¬� WR�RIIHQG� �VPE����KXUW� VPE�tV� IHHOLQJV��� /6RUE��[SVrJq� EHWUÃ�
EHQ��� __�2,QG�� SVE§UJ� MDPPHUW��ZHLQW��� DRU��§ÔSVEBD�� S¸EJUJ� MDPPHUW�
ZHLQW���$YHVW�� SBPEÔ� ZHLQHQ��� /DW�� S|E²�� �ySF�� �WJ� VFKUHLHQ�� EUÃOOHQ�
�ÔÔÔ� 9HUJLOLXV�� 2YLGLXV�� Ô¹Ô� 3HUVLXV�� WKH� VDPH� �¹Ô� LQ� WKH� 3URYHQFDO

VXFFHVVRU��SHUKDSV�
FV�V�$EODXW� LQ� WKH�ROG�DWKHPDWLF�YHUE"���2+*

SV[[J��2(�SVUF��21�SK¸UB�GXPSI�NOLQJHQ��"����SUREDEO\�D�VWURQJ�YHUE
RI�,,�FO���D�VLQJOH�DWWHVWDWLRQ�LQ�WKH�SRHWU\���2(�S¦PUBO��,,�FO���NODJHQ�

ZHLQHQ��� 0/*� S¦UFO� O¬UPHQ�� VFKUHLHQ��� 2+*�� SJP�BO� �,,E�FO��� ZHL�
QHQ���$EODXW��21�SBVUB� EUÃOOHQ���%DYDU��SPU[FO� ZHLQHQ���VHH�)UDHQN�
,,������������¶ÂÓÎÇÒ�,,,�����������7UDXWPDQQ�%6:����������0D\U�

KRIHU�,,,������:+�,,�������GH�9ULHV��������������������3RN������

���/LWK��S§VHBT�����IHUPHQW��OHDYHQ��a�/DWY��SB¿HT�6DXHUWHLJ��+HIH�

*HUEHUEHL]H��+HIHSLO]��� /LWK�� S§VHUJ�� SUDHV�� ��VJ�� S§VHJV�� SUDHW�� ��VJ�

S§VHJBV� WR� PDNH� VRXU�� WR� SLFNOH�� WR� WDQ�� a� /DWY�� SB¿HU� HLQV¬XHUQ��

SB¿HUJ¯T�� UÃOSVHQ��� /LWK�� S§VHªUJ�� SUDHV�� ��VJ�� S§VHªKV�� GLDO�� S§VHJV�

2/LWK��DQG�GLDO��S§VHNJ��SUDHW����VJ��S§VHªKBV�WR�EHOFK��HUXFWDWH���WKH

YDULDQW�SJ§VHªUJ��SUDHV����VJ��SJ§VHªKV��SK§VHNJ��DOVR�SBVHJ½��S¾HJV�DUH

DWWHVWHG��UÃOSVH��KDEH�VDXUHV�$XIVWR§HQ��a�/DWY��SB¿E[¯U��SUDHV����VJ�

SB¿E[£KV� V¬XUHQ�� LQ�*¬UXQJ�EULQJHQ���/LWK��S¾HUJ��SUDHV����VJ��S¾HTUV
WR�EHFRPH�VRXU��WXUQ�VRXU��WR�IHUPHQW��JOUS����a�/DWY��S¿HU�V¬XHUQ��DXI�

JHKHQ��J¬UHQ��DXIVWR§HQ��DXIVWHLJHQ� �YRP�5DXFK��� UDXFKHQ��� ±ÎS¹HPT

SO�� I�� 0RONHQ��� ZKH\���6ODY��
SZHBUJ� WR�EHOFK��YRPLW�� �5XVV��àÂ«¦¹Ã�

8NU��à°«¦¹°��6&U��à½«¨¹°��SUDHV����VJ��à½«¡´�a�%5XVV��àÜ«¨½Ã��%XOJ�

àÙ«¨´��6ORYHQ��S²HBUJ��SUDHV����VJ��SoHBN���
SKVHBUJ� LG��� �&]HFK�½²IBUJ�
DOVR� 3ROLVK� S[ZHB¬�y�UHVXOW� RI� WKH� FRQWDPLQDWLRQ� EHWZHHQ� 
S[VHB¬

DQG� 
SZHB¬�� __� *UN�� ÐREàGOMAI�� DRU�� yRGON� VSHLHQ� DXV�� HUEUHFKHQ
VLFK��� ÐRUGGÉNW� UÃOSVHQ��� ÐRG�� $XIVWR§HQ�� 5ÃOSVHQ��� /DW�� ¦ÔS¹H²�
�FSF�� S¹DUVN

 

��� DXVUÃOSVHQ��� S¹DU²�� �¡SF� UÃOSVHQ�� DXVVSHLHQ��� 2(

SPDFUUBO� UÃOSVHQ�� ���*HUP�� 
SÔLBUKBO��� FESPD� GDV� :LHGHUN¬XHQ��
����������������������������������������������������

 

���,Q� WKH�SUDHV�� IRUPV��¹Ô���
ÉFV�� ��S¹H²� �ÐREàGOMAI��� LQ� WKH� IRUP�RI�VXS�� �¹Ô��

ÉÔÔ�DFFRUGLQJ�WR�/DFKPDQQtV�ODZ�

���
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2+*� JU�SVDIFO��0+*� JUFSÁDLFO� ZLHGHUNDXHQ��� JUFSPDIF� I�� 6FKOXQG

EHL�:LHGHUN¬XHUQ���VHH�)UDHQN��,,�����������¶ÂÓÎÇÒ�,,,�������7UDXW�

PDQQ�%6:����������)ULVN�,�������3RN����������

���� /DWY�� TMBÕHBOT� VFKODII�� HUVFKODIIW��� /LWK�� TM�HUJ�� SUDHV�� ��VJ�
TM�HTUV�� SUDHW�� ��VJ�� TM�HBV� KHUDEIDOOHQ�� VLFK� VHQNHQ�� DEQHKPHQ�
NOHLQHU� ZHUGHQ�� __� 21� TMPLOB� HUO½VFKHQ�� VWHUEHQ��� 'DQLVK� TMVLOF�
6ZHG��TMPDLOB�WR�JR�RXW��PG�GJSF����21�SDUW��SUDHW��TMPLJOO�JHO½VFKW��
WKH�DQDO\VLV�RI�WKH�*HUPDQLF�PDWHULDO�LV�GLIILFXOW�EHFDXVH�RI�WKH�FRQ�

WDPLQDWLRQ� RI� WZR� ,(� URRWV�� 
TMVHÔ� DQG� 
�T�MFH��� *HUP�� VWURQJ� YHUE


TMFLXBO�KDG�WKH�SUHVHQW�VXIIL[�
ÉX���ZKLFK�ZDV�WUDQVIHUUUHG�LQWR�WKH

FDXVDWLYH�
TMBLXJBO�!�21�TM¼LLWB�O½VFKHQ���FI��:*HUP���ZKHUH�WKHUH
LV�QR�VXFK�WUDQVIHU��2(�TMBDJBO�VFKZDFK�ZHUGHQ���HF�TMFDDBO�VFKZ¬�
FKHQ��� 26� TMFDLJBO� VWXPSI� PDFKHQ���� WKLV� VWURQJ� YHUE� �,9�FO�"�� LV

SUREDEO\� QRW� DWWHVWHG� LQ� WKH� DQFLHQW� WH[WV� �LWV� UHIOH[� LV� VHHQ� LQ

01RUZ��GLDO��TM¼LLB�LQWU��HUO½VFKHQ����EXW�LWV�SDUW��SUDHW��TMPLJOO�HU�
ORVFKHQ��DXVJHJDQJHQ��LV�DWWHVWHG�LQ�21��DV�YHUEV�ZLWK�WKH�VXIIL[��OB

ZHUH�GHULYHG�IURP�VWURQJ�SDUWLFLSOHV�,,��21�TMPLOB�LV�UHJDUGHG�DV�WKH

UHVXOW� RI� WKLV� GHULYDWLRQDO� V\VWHP�� LW� VKRXOG�� KRZHYHU�� EH� ERUQ� LQ

PLQG�WKDW�YHUEV�ZLWK�WKH�VXIIL[��OB�DUH�QRW�VHFRQGDU\�LQ�UHIHUHQFH�WR

WKH�SDUWLFLSOHV�,,��DQG�WKH�,(�URRW�
TMVHÔ�LV�DOVR�DWWHVWHG�LQ�D�QXPEHU

RI�RWKHU�*HUP��GHULYDWLYHV��1RUZ��TMPLB� IDXO�VHLQ���'X��TMVJL� PDJHU�

KDJHU�� JODWW��� /*HUP�� TM¹L� VFKODII��� (QJO�� TMPVDI� GHQ�.RSI� K¬QJHQ�
WU¬JH� XQG� QDFKO¬VVLJ� JHKHQ��� )UDHQN�� ����� 0ÃKO��(QG]�� ,,,�� ����
)DON�7RUS� ,,�� ������GH�9ULHV� �����GH�9ULHV�1(:������2QLRQV� ����

3RN�����������
�T�MFVHÔ�WR�
�T�MFVÔ�VFKODII�KHUDEK¬QJHQG����FI��DERYH�
S�������1R�����

����/LWK��TN§VHUJ��SUDHV����VJ��TN§VHJV��SUDHW����VJ��TN§VHJBV� HU�
VWLFNHQ��XUVSUÃQJ��GXUFK�5DXFK���HUZÃUJHQ��TX¬OHQ��SHLQLJHQ��GURV�
VHOQ��� LQWHQVLYH� TN§VHZUJ� DQG� TN§VHJPUJ� VWUDQJOH��� 5XVV�� ¸´Ö«³Â±
VZDUWK\�� __�WZR�YDULDQWV�RI�WKH�URRW�����
TNÔH���*UN��SMUG��� �SM°CW
WR�EXUQ�ZLWK�D� VORZ� ILUH��� LQ�SRVWFODVVLFDO� WH[WV�y�SUDHV��SMàGW� DQG
SMàZW� �&QJUPNF�WFUFSVN�HSBNNBUJDPSVN�BE�)PNFSVN�� ,,,�$��'��� DG
SM�XAI� )������� DRU�� �� ÑSMUGA�� ÑSMUGON� �(XVWDWKLXV��$PNNFOUBSJJ� BE
)PNFSJ� *MJBEFN�� DG� SM�XAI� )������ LGHP�� $PNNFOUBSJJ� BE� )PNFSJ

���
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0EZTTFBN�� DG� ÐPISMUGERªJ� '������� SDUW�� SHUI�� KATESMUGMgNON� �+H�
OLRGRUXV�6FULSWRU�(URWLFXV��"FUIJPQJDB���������""�SDUW��SUDHV��SO��`PO�
SMUGgNTEJ� �HPHQGHG�� /XFLDQXV�� %.PSU�� �����

 

���y�WKHVH� IRUPV� DUH

XVXDOO\�UHJDUGHG�DV�D�EDFN�IRUPDWLRQV�IURP�*UN��SM°CW�WR�EXUQ�ZLWK
D�VORZ�ILUH���ZKLFK��KRZHYHU�� UHSUHVHQWV�DQRWKHU�YDULDQW�RI� WKH� URRW�

VHH� EHORZ�� $UP��NVSL�� JHQ��NSL�PZ� VHQJHQG�� �� ,(� 
�T�NVHSP��� 2(

TN¦PDBO�UDXFKHQ���,,�FO����0'X��TNJFLFO��EXW�DOVR��TNVJLFO��P�JUDGH�

0+*� TNPVDI� VPRNH��� WKH� ]HUR� JUDGH��2(� TNPDB� P�� VPRNH�� �� ,(


TNVH�PO��� TNPDJBO� VPRNH��� :HOVK�NXH� )HXHU��� ���
TN¹LIÔ� �ZLWK

GLDOHFWDO�,(�
�LI����*UN��SM°CW�WR�EXUQ�LQ�D�VORZ��VPRXOGHULQJ�ILUH��WR
PDNH�VPWK�� VPRXOGHU�DZD\���$UP��NVU��JHQ��VJ��NUPZ� VPRNH���2,U�

N¾DI� VPRNH�� �WKH� UHJXODULW\�RI� WKLV� VHULHV� LV�EURNHQ�E\�$UP��NPZH

GXQNHO�� EUDXQ�� �� ,(� 
�T�NPVHIP��� EXW� WKLV� KDV� QR� EHDULQJ� RQ� WKH

FKDUDFWHULVWLFV�RI� WKH� ILUVW� VHULHV��ZLWK�ZKLFK� WKH�%DOWR�6ODYLF� VWHPV

VKRXOG�EH�FRQQHFWHG���VHH�)UDHQN��,,�������¶ÂÓÎÇÒ�,,,�������)ULVN�,,�

�����3RN������

����"�/LWK��TO§VTUJ����VJ��SUDHV��TO§VEÐJV�WR�GR]H��VOXPEHU��a�/DWY�

TOBÕTU��SUDHV����VJ��TOBÕÐV��SUDHW����VJ��TOBÕEV� VFKOXPPHUQ��VFKOD�

IHQ���/LWK��TO�TUJ����VJ��SUDHV��TO�TUV����VJ��SUDHW��TO�EBV� HLQVFKOXP�
PHUQ��� /LWK�� TOBVE¥� ���� �/.Ë� ;,,,�� ����� 6FKOXPPHUQ�� 6¬XPHQ�

/DQJVDPVHLQ��a� /DWY�� TOBÕEB� 6FKOXPPHU��+DOEVFKODI�� 6FKODIPÃW]H�

6FKO¬IULJH�U���� (/LWK�� �ÆO��� TOBVEVM¤T� �TO§V���D�� GU]HPND�� RVSDÓRs®��

EXW� VWDQGDUG�/LWK�� TOBVEVM¤T�� JHQ�� VJ�� TOBÕEVMJP� ��E�� GURZVLQHVV�� __
*UN��NUSTÉZW� ���"�� WR� EH� KDOI� DVOHHS�� GR]H��� VHH�)UDHQN�� ,,�� ����
����������)ULVN�,,�����������3RN�������
TOFVE�I����

����"�/LWK��TQ§VTUJ��SUDHV����VJ��TQ§VEÐJV� WR�SUHVV��SXVK�� WR�SUHVV
WR�RQ�� FODVS� WR�� WR� FRPSUHVV�� VTXHH]H��� LQWHQVLYH� TQ§VEZUJ� WR� FRP�
SUHVV�� VTXHH]H��� TQBVENV¹�� JHQ�� VJ�� TQBVENFµT�� SO�� TQ§VENFOZT
'UXFNVFKULIW�� 6FKULIWVDW]��� TQ¹E�UJ�� SUDHV�� ��VJ�� TQ�EJ� VLFK� ]XVDP�
PHQJHGUÃFNW�� JHGXFNW� DXIKDOWHQ�� VLFK� TX¬OHQ�� VLFK� EHPÃKHQ�� �WKH
JHQHUDOLVDWLRQ� RI� FLUFXPIOH[� LQ� WKH� YHUEV� ZLWK� ��UJ� ZLWK� WKH� ORQJ
PRQRSKWKRQJ� LQ� WKH� URRW"�&I�� %¹JD�55� ,,�� ���������� TQBÕTUBT� ���

����������������������������������������������������

 

���9DULD�OHFWLR�IRU�DRU����SDVV��`PÐSMàGHN"

���
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'UXFNNQRSI��.¬VHSUHVVH���D�UHJXODU�PHWDWRQ\�LQ�WKH�UHFHVVLYH�DFXWH
URRW�ZLWK� D� GRPLQDQW� VXIIL[�� __�*UN��SPEàDW� WR� VHW� JRLQJ�� XUJH� RQ�
KDVWHQ� �US���� WR�VHHN�HDJHUO\�� VWULYH�DIWHU�� WR�SUHVV�RQ��KDVWHQ� �JOUS����

SPEUST�J�HLOLJ���"�$OE��QVO��$UEHLW��*HVFK¬IW�����
TQVE�O¡���WKH�ORQJ
GLSKWKRQJ� LV� QRW� H[FOXGHG�� VHH� )UDHQN�� ,,�� ��������� 7UDXWPDQQ

%6:����������)ULVN�,,�������3RN�����������ÓI��2UHO���������

����/LWK��TQS§VTUJ��SUDHV����VJ��TQS§VEÐJV��SUDHW����VJ��TQS§VEÐJBV�
�DOVR�TQSJ§VTUJ��WR�SUHVV�LQWR��VTXHH]H�LQWR��VKRYH�LQ��a�/DWY��TQSB¿TU�
SUDHV�� ��VJ��TQSB¿ÐV�� SUDHV�� ��VJ�� TQSB¿EV� HLQVWHFNHQ��� /LWK�� TQS�TUJ�
SUDHV����VJ��TQS�TUV��SUDHW����VJ��TQS�EBV�JOHLWHQ��VFKOÃSIHQ��DXVJOHL�
WHQ��a�/DWY��TQS¿TU�NOHPPHQ��HLQJHNOHPPW�ZHUGHQ��VWHFNHQ�EOHLEHQ��

/LWK��LQWHQVLYH�TQS§VEZUJ�WR�VTXHH]H�LQWR��VKRYH�LQWR��a�/DWY��TQSB¿E³U
EHVWHFNHQ�� __�:HOVK� GGSXTU� +DVW���*RWK�� TQSBVUP� DGY�� VFKQHOO�� RKQH

=½JHUQ��� /*HUP�� TQSÁUUFO� VSULW]HQ���0+*� TQSÁU[FO� VSULH§HQ�� VSULW�
]HQ���21�TQSPUJ�P�� MXQJHU�6FK½§OLQJ�DQ�HLQHP�%DXP��6WHFNHQ��HWF�
�3RN�� ���������� &I�� DOVR� 2(� 
TQS¹UBO� WR� VSURXW��� VSULH§HQ�� �,,�FO��
RQO\�SDUW��SUDHW��¡TQSPUFOF� LV�DWWHVWHG���2)�TQS¹UB��2'X��¹U�TQS¹UBO�

VHH�)UDHQN��,,����������������������3RN����������

'LSKWKRQJV�ZLWK��J�

����/LWK��§JLÎUJT�/HLGHQVFKDIW��*OXW��+LW]H���ZKLP��FDSULFH���-XÍN��
SDVVLRQ���� §JLÎUZUJT� DXVJHODVVHQ� VHLQ�� LQGHP� PDQ� VLFK� JHJHQVHLWLJ
VFKO¬JW�� .DSULFHQ� ]HLJHQ�� /DXQHQ� KDEHQ��� WR� EH� FDSULFLRXV��� /DWY�
B³LTU³UJ¯T� VFKUHLHQ��O¬UPHQ��� WR�\HOO��PDNH�QRLVH�� __�2,QG��®KBUJ� UÃKUW
VLFK��EHZHJW�VLFK��HUEHEW���²�HBUJ��J�HBUF�UHJW�VLFK��EHZHJW�VLFK���21

FJLJOO� ZLOG��ZÃWHQG��� "�ÐPA�G�ZW� �+���� WR� UXVK�XSRQ� �PG� B� TUPSNZ
XJOE�� PG� B� TUSFBN���� GHULYHG� IURP� A�G�J� ZKRVH� PHDQLQJ� UXVKLQJ
VWRUP�� KXUULFDQH�� �$HVFK\OXV�� 3KHUHFUDWHV�� VHHPV� WR� EH� VHFRQGDU\

�KHUH�DOVR�EHORQJV�+HV\FKLXVt�A�GEJ� ��TÎ�KàMATA�:HOOHQ����)UDHQN��,�
�����¶ÂÓÎÇÒ�,,�������6ODY��
KÃHSB���0D\UKRIHU�,���������������0D\UKR�

IHU� (:$� ,�� ����� ������� )ULVN� ,�� ������� ������� GH� 9ULHV� ���� 3RN�

������ �
BJH���� FI�� DOVR� EHORZ�� S������� 1R����� �/LWK�� ®OHUJ�� SUDHV�� �

®OHJB�ZÃUJHQ��EHGU¬QJHQ���

���
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���� /LWK�� GLDO�� �6OQW��� H²FESBT� UHLQ�� KHOO�� NODU�� �%¹JD� 55� ,,�� �����

�6OQW�� DQG� 'RQHO��� BµU� H²FESPT�� QRP�� VJ�� H²FESB� �%¹JD� 55� ,,�� ����

VHUHQH�� ILQH� ZHDWKHU�� a� /DWY�� E[ÐEST� D]XUEODX�� KHOO�� NODU��� E[±FEST�

�.UHX]E��� NODU�� IULVFK�� HWZDV� NÃKO�� �0ÃKO��(QG]�� ,�� ����� ������ QRWH
WKDW�LQ�SULQFLSOH�:LQWHUtV� ODZ�GRHV�QRW�RSHUDWH�LQ�SRVLWLRQ�EHIRUH�S�

FI�� PRUH� IUHTXHQW� HBJES½T� ����� HJ£ESBT�� HWF��� IRU� ZKLFK� VHH� EHORZ�
S������� 1R����� IRU� UHODWHG� /LWK�� HBÐTBT� ���� JORZ�� JOHDP��� /DWY�� H¥JTT

/XIW�� DOVR� ZLWKRXW� OHQJWKHQLQJ� VHH� EHORZ�� S������� 1R����� __� *UN�

FAIDR�J� NODU�� KHOOJO¬Q]HQG�� OHXFKHQG�� KHLWHU�� YHUJQÃJW��� FA�DIMOJ
JO¬Q]HQG�� VWDWWOLFK�� �)UDHQN�� ,�� ���� DQG� 3RN�� ���� VXSSRVHV� D� ORQJ
GLSKWKRQJ��EXW�WKHUH�DUH�QR�GDWD�FRQILUPLQJ�WKLV�H[FHSW�%DOWLF���VHH

)UDHQN��,�������)ULVN�,,�������3RN����������

���� /LWK�� HO§JCZUJ�� SUDHV�� �� HO§JCP� WR� SLQFK�� QLS��� HOÖCUJ�� SUDHV�
��VJ��HOÖCV��SUDHW����VJ��HOÖCBV�NQHLIHQ���VWDQG��/LWK��SUDHV����HOÖCJB

WR�SLQFK��QLS���ÐO§JCZUJ��SUDHV����ÐO§JCP�WR�SLQFK��QLS���ÐOÖCUJ��SUDHV�
��VJ��ÐOÖCJV��SUDHW����VJ��ÐOÖCJBV�PLW�GHP�6FKQDEHO�EHL§HQ��NQHLIHQ��
VWDQG�� /LWK�� SUDHV�� �� ÐOÖCJB� WR� SLQFK�� WR� QLS�� KXUW�� a� /DWY�� [OJ¯CU��
SUDHV����VJ��[OJ¯CKV���SUDHW����VJ��[OJ¯CV��VWDUN�GUÃFNHQ��ZÃUJHQ��VWL�
ELW]HQ��KHLPOLFK� IOLHKHQ���ÐOJ¯CU� �-¡VPXLÏD�� VWLELW]HQ���Ð°J¯CU� �.DO]��
W½WHQ����1��3HE���VFKODJHQ����/XEQ��� KHLPOLFK�IOLHKHQ����6HUEHQ�� ODX�
IHQ���Ð°B³C³U��SUDHV����VJ��Ð°B³CV��SUDHW����VJ��Ð°B³CÐKV��$GO���3UO���6HO�
VDX�� 6HVVZ��� 7LUV��� GUÃFNHQ�� NQXWVFKHQ��� /LWK�� HOÖCUBT� ���� FODPS�
FOXWFK�� FOLS��� /DWY��HOCFLMJT� HLQ� DP�XQWHUHQ�(QGH�JHVSDOWHQHU� 6WH�

FNHQ��HLQH�+RO]JDEHO�]XP�.UHEVIDQJHQ�RG��XP�GDPLW�HLQH�6FKODQJH

HLQ]XNOHPPHQ�� __� 1RUZ�� GLDO�� LOQB�� 0/*� LOQFO� NQHLIHQ��� 'X�

LOJKQFO� �,�FO��� NQHLIHQ�� ]ZLFNHQ��� DQG� ZLWK� �CI��� 'DQLVK� LOJCF� WR

SLQFK��QLS��WR�EH�VWLQJ\��QLJJDUGO\���VHH�)UDHQN��,�������,,��������7UDXW�

PDQQ�%6:�����)UDQFN�YDQ�:LMN������3RN����������

���� /LWK�� M²FHUJ� VFKZHU� NUDQN� VHLQ�� VLHFKHQ��� OVM²FHUJ� HUVFK½SIW�
PÃGH�ZHUGHQ���SUDHV����OVM²FHTUB��SUDHW����OVM²FHP��QBM²FHUJ�VFKZ¬FK�
OLFK�� NU¬QNOLFK� ZHUGHQ��� SUDHV�� �� QBM²FHTUB�� SUDHW�� �� QBM²FHP� __� *UN�
LOIG�J� P�� 9HUGHUEHQ�� 8QKHLO�� 8QWHUJDQJ�� 7RG��� �L²GOJ� ZHQLJ�� JH�
ULQJ��NOHLQ���$OE��MjJL�E½VH��PDJHU���MjJHy�%RVKHLW��¦EHO���VHH�)UDHQN��,�
����� 7UDXWPDQQ� %6:� ����� )ULVN� ,,�� ����� ����� 3RN�� ���� �
MFJH���� IRU

���
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/LWK�� MJH¥� ���� .UDQNKHLW��� /DWY�� MJHB� LG��� ZLWKRXW� OHQJWKHQLQJ� VHH

EHORZ��S�������1R����

���� "� /LWK�� M§JHZUJ� WR� UXQ�� MXPS�� IULVN�� __� 3HUV��¡�M¦YUBO� VSULQJHQ�
DXVVFKODJHQ��� .XUG�� M[JN� VSLHOH��� CF�MF[JVN� WDQ]H��� *RWK�� MBJLT

7DQ]��� MBJLBO� KÃSIHQ�� VSULQJHQ��� 21� MFJLB� VSLHOHQ��� MFJLS�� 2(� M§D
6SLHO��� M§DBO� VSLHOHQ��� �""��*UN��L¬GàJ� FOHDU�� VKULOO� �PG� TPVOE���� DGY�
L²G«� LQ� ORXG�� FOHDU� WRQH���L¬GA�NW� UXIH� ODXW�� VLQJH�� WDQ]H���LIGÉNTAR
� �LIGANT�R�� �� E�DOJ� TgTTIGOJ��,ÉKWNEJ� �+VFK���� WKH� RQO\� LQGLFDWLRQ
RI� WKH� URRW� TXDQWLW\� FRXOG� EH�*UHHN� IRUPV�� EHFDXVH� RI� WKH� SDODWDO

FKDUDFWHU�RI�WKH�JXWWXUDO�FRQVRQDQW�RQH�VKRXOG�VHSDUDWH�2,QG��S®KBUF

KÃSIW�� EHEW�� ]LWWHUW�� ]XFNW��� .KRW�6DN�� SSZTÔ� ]LWWHUQ��� 2VVHW�� S[JN� �
SZ[U� __� SF[VO� �� SJ[U� WUHPEOH�� VKLYHU�� VKDNH��� DV�ZHOO�DV� WKH� UHGXSOLFDW�

HG� VWHP��03HUV�� SBS[��� 3HUV�� MBS[JEBO� WUHPEOH��� 3DUWK�� MBS[���XJ�MBS[Ô

WUHPEOH��� 6RJG�� 
XJ�SBS[Ô� WUHPEOH��� *UN�� ÐLEL�ZW� PDFKH� HU]LWWHUQ�
VFKZLQJH��� VHH� )UDHQN�� ,�� ��������� 0D\UKRIHU� ,,,�� ���� 0D\UKRIHU

(:$�,,�������¢ÃÂÇÄ�,,�����������)ULVN�,�����������,,�����������)HLVW

���������3RN����������

���� /LWK�� MBJH¹OBT�� GLDO�� M§JHPOBT� %UXGHU� GHU� )UDX�� __� 5XVV�� GLDO�
³°«¶¯°¹Ã�WR�WDQJOH�WKUHDGV�ZKLOH�ZHDYLQJ���8NU��³°«¦¹°�WR�WKURZ�D

URSH� RQWR� WKH� R[� KRUQV��� ·¶³Ù«¨¹°¸Ä� WR� JHW� LQ� WRXFK� ZLWK� VPE���

¯¨³°«¦¹°� WR� WLH�� ELQG���µ¨³Ù«¨¹°� WR� EULGOH�� WLH�� KREEOH���*UN��LOI�
GWNT�AN���FRATR�AN��+VFK����$OE��MJEI�WR�WLH���/DW��MzH²��MzH¡SF�ELQGHQ�
�0H\HU�/ÃENH�5(:��1U��������0/*�ML�%DQG���'X��MJKL�URSH��ZKLFK
LV� XVHG� WR� HGJH� WKH� VDLO��� )UDHQN�� ,�� �����¶ÂÓÎÇÒ� ,,�� ����� §³µ®���

���������¿³³Á����� ����:+� ,�� �����2UHO� ���������GH�9ULHV�1(:

�����3RN�������
MFJH���
MFJIÔ�ELQGHQ���
���� /LWK��O²FEªUJ� WR� GHVSLVH�� VFRUQ��� /DWY��O³TU� �:ROP����OÐTU� �,Z��

%O���YHUDFKWHQ���O³E¯U��:ROP���1LJU���/DXWE���36���5XM����OÐE¯U��,Z���%O��

*U��(VVHUQ�� VFKHHO� DQVHKHQ��QLFKW� OHLGHQ��KDVVHQ��� /DWY��OB³ET� KRV�

WLOLW\�� KDWUHG��� OB³EVT� +D§�� )HLQGVFKDIW��� OB³E¯U� DQG� OB³E¯UJ¯T� LQ
)HLQGVFKDIW� OHEHQ�� VLFK� DQIHLQGHQ�� __� 2,QG�� O²OEBUJ�� SDVV�� OJEZ§UF
VFKP¬KHP�� WDGDOQ�� YHUDFKWHQ��� DWKHP�� �DRU��� SDUW�� OJE�¡O§Ô� JHWD�
GHOW���O²EÔ�6SRWW��6FKP¬KXQJ��9HUDFKWXQJ��6S½WWHU��9HU¬FKWHU���O²E¡�
OJE�� 6FKP¬KXQJ�� 9HUDFKWXQJ��� OJOE�� 6FKP¬KXQJ�� 7DGHO�� 9HU�

���



7��"��%ZCP

DFKWXQJ��� $YHVW�� OB¦EÔ� �O¡JTNJ�� VFKP¬KHQ��� *UN�� �NEIDOJ� 9RUZXUI�
6FKPDFK���*RWK��HB�OBJUKBO� VFKP¬KHQ��EHVFKLPSIHQ���2+*�OFJ[[BO
SODJHQ��TX¬OHQ��EHWUÃEHQ���VHH�)UDHQN��,�������7UDXWPDQQ�%6:�����
0D\UKRIHU�,,�����������)ULVN�,,�������)HLVW����������3RN����������

���� "� 6ODY�� 
Q�HÁ� DGM��� 
Q�HB� VXEVW�� I�� �5XVV�� ·®«°±� VNHZEDOG��
%XOJ��·®«¨�IUHFNOH���6&U��·¾«¨��QK¾HB�IUHFNOH���QK¾HBW��QK¾HBTU�VSRWW\�
IUHFNOHG��� 6ORYHQ�� Q×HB� VSRW�� IUHFNOH��� Q×HBW� VSRWW\��� &]HFK� Q²IB
IUHFNOH��� 6ORYDN� QFIB� IUHFNOH��� �� 
Q²JHÔ� �� 
Q�JHÔ� __� 2,QG�� QJ�HB��

QJ�HBM§Ô� U½WOLFK�� EUDXQ��� QJµK§SBD� U½WOLFK� JHOE�� JROGIDUEHQ��� "�*UN�
P�GGALOJ���CALK�J��D�NLQG�RI�OL]DUG����+VFK����/DW��QJOHP�VWLFNH�PLW�GHU
1DGHO��PDOH��� *HUP�� GLDO�� �:HVWIDOO��� GJOLF� )OHFNFKHQ��� ÓI��¶ÂÓÎÇÒ

,,,�����������������7UDXWPDQQ�%6:����������)ULVN�,,�����������:+

,,�����������3RN����������

����/LWK��SJFC½T�����IHWW��IHLVW��GLFN��ZRKOJHQ¬KUW��IUXFKWEDU��HUJLH�
ELJ�� �2/LWK��SJFC½T�� Ô±� ���� WÓXVW\��Z\WXF]RQ\���SJFC§VT�JHQ��VJ��P��'3
�������SJ®CJ�¾DFF��VJ�� I��'3���������S²FCBMBT� )HWWDXJH��LQ�GHU�6XSSH��

)HWWVWÃFN��� /DWY�� SJ¯CU�� SUDHV�� ��VJ�� SJ¯CKV�� SUDHW�� ��VJ�� SJ¯CV� HNHOQ�
]XZLGHU�VHLQ���SB³CB��SB³CT�(NHO��:LGHUZLOOH��__�1RUZ��SQB�ULW]HQ���2(

�$QJO���SFPQBO��9HVS��SV����ISJPQBO��5�����I�SJPQQB��/����:6D[���SzQBO
�,�FO��� HUQWHQ�� �(QJO�� SFBQ���2(�SQF� UHLI�� �(QJO�� SJQF���26� SQJ��2+*

SGJ��)UDHQN�� ,,�������3RN��������������� �
SFJC�� D� ODELDO�HQODUJHPHQW

IURP�
SFJÔ��ULW]HQ��UHL§HQ��VFKQHLGHQ���
����"�/LWK��S®JÐUJT��SUDHV����VJ��S®JÐJVPT�VLFK�EUÃVWHQ����6HUHLVNLV��WR

H[HUW� RQHVHOI�� VWUDLQ� RQHVHOI���� LWHUDWLYH� S§JÐZUJT�� SUDHV�� ��VJ�� S§JÐBVT
VLFK� ZLHGHUKROW� UHFNHQ��� /DWY�� SJ¯[U�� SUDHV�� ��VJ�� SJ¯ÐV�� SUDHW�� ��VJ�
SJ¯[V�HPSRUVWUHFNHQ���WKH�/DWY��IRUP�LV��KRZHYHU��DPELJXRXV�DV�/DWY�

�JFÔ�PD\�JR�EDFN� WR�ERWK� �FJÔ� DQG� �FO��� VHH�EHORZ��S�������1R����� __

*UN���RIGNÉOMAI� VLFK�UHFNHQ��VLFK�VWUHFNHQ��� ,U��SJHJN� VWUHFNH���2,U�
SJBH� ���
SJHB�� 7RUWXU��� SJOHJE� IROWHUW�� SHLQLJW��� *HUP�� 
SBJLKBO� �2(

S:DBO� DXVVWUHFNHQ��UHLFKHQ��GDUELHWHQ���2)� S¦LB�� S¦[B��0/*� S¦LFO�

SFDLFO�� 0'X�� SFJLFO�� 2+*� SFJDIFO� HUUHLFKHQ�� �HU�ODQJHQ�� GDUUHL�

FKHQ�� VLFK� HUVWUHFNHQ���� 21� SFJL� I�� 6FKHLWHO� LP� +DDU��� VHH� )UDHQN�

,,�� �����7UDXWPDQQ�%6:������)ULVN� ,,�� ���������GH�9ULHV������3RN�

����

���
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����/LWK��TL²FTUJ��SUDHV����VJ��TL²FEÐJV��SUDHW����VJ��TL²FEÐJBV� WUHQ�
QHQ�� VFKHLGHQ��a�/DWY��Î¬J¯TU��SUDHV����VJ��Î¬J¯ÐV��SUDHW����VJ��Î¬J¯EV
YHUVWUHXHQ�� VFKOHXGHUQ�� YHUJHXGHQ�� YHUWXQ��� /LWK�� LWHU�� TL§JEZUJ� WR
GHFRPSRVH��a�/DWY��TLB³E³U� GÃQQ�PDFKHQ�� VFKZ¬FKHQ� �YRQ�*HWU¬Q�
NHQ���� /LWK�� QBTLÖTUJ� VLFK� ]HUVWUHXHQ��� WR� EHFRPH� GLOXWHG�� WR� JURZ

VRIW��a�/DWY��Î¬³TU��SUDHV����VJ��Î¬³TUV��SUDHW����VJ��Î¬³EV�DXVHLQDQGHU�
IDOOHQ�� DXVHLQDQGHUJHKP�� ]HUJHKHQ�� ]HUVFKHOOHQ�� �QDFK� DOOHQ� 6HLWHQ

KLQ�� VSULW]HQ�� VSUÃKHQ��� /LWK�� TLJFE¥�� DFF�� VJ�� TL²FE�¾ ���� 6SDQ��6SOLW�
WHU��� TLJFES¥� ���� FKLS�� VOLYHU�� VSOLQWHU�� a� /DWY�� TLB³EB� �+RO]�VSDQ��

Î¬J¯ESB�+RO]IDVHU���2/LWK��TL§JTUVT��ÔJ����D��S���DQG�TL§JTUBT��ÔB����D��S��
sOLF]Q\��sZLHWQ\��JÓDGNL������QL§JQUVNJ�LQVWU��VJ��P��'3�����������QL§JQUB
QRP��VJ��I��'3��������QL§JQUJ�QRP��SO��P��'3��������WKH�VDPH�DFFHQWXDO

W\SH� LV� UHIOHFWHG� LQ� WKH� IRUPV� RI� WKH� FRPSDUDWLYH� DQG� VXSHUODWLYH�

QL§JQUFQOF�QRP��VJ��I��'3��������������QL§JQDFVQKJ~�DFF��VJ��I��'3�������LQ
PRGHUQ�/LWK��WKH�ZRUG�KDV�SDVVHG�LQWR���D��S���a�/DWY��TLBÐTUT�VFK½Q�
VFKPXFN��URW��a�6ODY��DGM��
D�TUÁ�FOHDQ��SXUH��FOHDU���UHFRQVWUXFLRQ�LV
EDVHG�RQ�6ODY��
D�TUB�I��URDG����
VWXEEHG�XS��OHYHOOHG���5XVV��&K6ODY�

O$JK;�� 6&U�� GLDO�� D¾TUB�� 6ORYHQ�� D¯TUB��&]HFK�	�6ORYDN� DFTUB�� 3ROLVK
GLDO�� DFTUB�� DQG� GHQRP�� YHUE� 
D�TUJUJ�� 5XVV�� &K6ODY�� O$JKCKC� WR

FOHDQ���6ORYHQ��D¯TUJUJ�FDVWULHUHQ����/LWK��TLÖTUBT������
���WKLQ��ZDWHU\�
VFDQW\�� a� /DWY�� Î¬ÐTUT� �VHFRQGDU\� YDULDQW� Î¬³TUT�� GÃQQIOÃVVLJ�� GÃQQ
�YRP�*HZHEH���UHLQ��NODU��VDXEHU��NHXVFK��a�6ODY��
®�TUÁ�FOHDQ��SXUH�
FOHDU�� �5XVV�� ¾Ù¸¹Â±�� HWF��� __� 2,QG�� SUDHV�� �� VJ�� DIJ�OB�E�NJ�� ��VJ�

DIJÔOB�U�UJ�� ��SO�� DIJ�O�E�§OUJ�� WKHPDW�� ��VJ�� DIJOEBUJ� VFKQHLGHW� DE�
VSDOWHW��� DIJUUJÔ� GDV� 6SDOWHQ��� LWHU�� DIFEBZBUJ�� $YHVW�� TB¦EÔ� VSDOWHQ��

BWBIJTJBZ¡[� HU� P½JH� ]HUVSDOWHQ��� HU� K¬WWH� YHUQLFKWHW�� �%XUJ� ������
BÔTJTUBÔ� QLFKW�JHVSDOWHQ���*UN��SC�ZW� WR� VSOLW�� FOHDYH�� WR�SDUW�� VHSD�
UDWH��GLYLGH���SDUW��SCIST�J� JHWHLOW��JHWUHQQW�� WHLOEDU���SC�ZA� SLHFH�RI
ZRRG�FXW�RII�� ODWK�� VSOLQWHU���`�SC¬D�J� XQFORYHQ��XQGLYLGHG���SC²DAX
SLHFH�RI�ZRRG�FXW�RII��ODWK��VSOLQWHU���$UP��#UJN�ULW]H�PLFK��]HUNUDW]H
PLU�PLW�GHQ�1¬JHOQ�GLH�+DXW�����
DzUJN���/DW��TDJOE²��TDJDJE��TDJOEFSF�
TDJTTVN� VFKOLW]HQ�� ]HUUHL§HQ�� VSDOWHQ��� 21� TLUB� �,�FO���� 2(� TDUBO
�,�FO����2+*�TD[BO��;,�$��'���,D�FO���VFKHL§HQ�����
DXVVFKHLGHQ����LWHU�
*RWK��TLBJEBO��LI�ZH�H[FOXGH�WKH�%DOWLF�DQG�6ODYLF�GDWD��WKH�UHVWRUD�

���
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WLRQ�RI�WKH�ORQJ�GLSKWKRQJ�LV�EDVHG�RQO\�RQ�WKH�DQRPDORXV�DEODXW�LQ

WKH� IROORZLQJ� ,QGR�,UDQLDQ� VWHPV� DQG� WKHLU� FRUUHVSRQGHQFHV��2,QG�

DIZBUJ�VFKQHLGHW�DE���SDUW��DI¡UBD��VHFRQGDU\�DIWHU�WKH�SUHVHQFH�IRUP
DIJU§D�� 2,QG�� QSB�DDI¡OBN� GDV� 9HUZXQGHQ��:XQGPDFKHQ��� $YHVW�
GSB�T¡O·N� Q�� =HUVW½UXQJ��� %DOXFKL� T¡ZÔ� UDVLHUHQ�� VFKHUHQ��� 2,QG�
FDXV�� DI¡Z§ZBUJ�� *UN�� SCÉW� ULW]H��� /DW�� TDJ²�� TDW� DQG� TDJ�� TDUVN�
TDSF�KDEH�LQ�(UIDKUXQJ�JHEUDFKW��ZHL§���21�TLFHHKB�%HLO�����
TLBKK�
��
TL²K��� LQ� WKH�SURVRGLF�FRQWH[W�FRUUHVSRQGLQJ� WR� WKH�%DOWR�6ODYLF
PRELOH� VWUHVV��� EXW� LQ� WKLV� JURXS� ZH� GHDO� ZLWK� D� VSHFLDO� URRW� WKH

UHODWLRQ�RI�ZKLFK�WR�WKH�URRW�LQ�TXHVWLRQ�UHTXLUHV�D�VSHFLDO�VWXG\��VR

SDFH�%UXJPDQQ�*UGU���,������WKHUH�LV�QR�ILUP�JURXQG�IRU�WKH�UHFRQ�

VWUXFWLRQ� LQ� WKLV� URRW� D� ORQJ� GLSKWKRQJ�� VHH� )UDHQN�� ,,�� ��������

¶ÂÓÎÇÒ�,9���������������������7UDXWPDQQ�%6:����������0D\UKR�

IHU� ,�� ����������)ULVN� ,,�� ���������:+�,,�� ������������������3RN�

��������

1RWH� �)RU� UHODWHG�/DWY�� Î¬JEST� GÃQQIOÃVVLJ�� GÃQQ��ZLWKRXW� OHQJWKHQLQJ� VHH� EH�

ORZ��S�������1R����

7KH� IROORZLQJ�%DOWLF� VWHP� WKDW�KDV� DQ� DOWHUQDWLYH� HW\PRORJ\�PXVW� KDYH�EHHQ� VR

FORVHO\�FRQQHFWHG�ZLWK�WKLV�ZRUG�EXLOGLQJ�IDPLO\��WKDW�LWV�SURVRGLF�FKDUDFWHULVWLFV�FDQ

EH�RI�FRXUVH�VHFRQGDU\��/LWK��GLDO���6OQW��TL§JESVT�WUDQVSDUHQW��OLJKW���%¹JD�55�,,������

,,,�� ����� �D� UHOLF� RI� ��D��S��� LQ� PRGHUQ� /LWK�� WKH� ZRUG� KDV� SDVVHG� LQWR� ��D��S���� /DWY�

TLBÐEST� KHOO�� NODU� GXUFKVLFKWLJ�� XQGLFKW�� a� *HUP�� 
IBJESB��� 21� IFJÞS� KHLWHU�� XQEH�

Z½ONW���2(�I¡EPS� KHLWHU���26�I¦EBS� KHLWHU���2+*�IFJUBS� KHLWHU��JO¬Q]HQG��XUVSUÃQJO�

YRP�ZRONHQORVHQ�+LPPHO����2,QG��LFU¿��P��+HOOH��/LFKW��%LOG��*HVWDOW��a�*RWK��IBJEVT

P��TR�POJ��$UW�XQG�:HLVH���21�IFJÞS�P��:ÃUGH���2(�I¡E��IvE��26�I¦E��2+*�IFJU�P�

6WDQG��5DQJ��� VHH�)UDHQN�� ,,�������7UDXWPDQQ�%6:����������¶ÂÓÎÇÒ� ,9�������)HLVW

�����)DON�7RUS�,�������GH�9ULHV������0D\UKRIHU�,�������3RN����������

����/DWY��TLMJ£TU��SUDHV����VJ��TLMJ£ÐV��SUDHW����VJ��TLMJ£EV� DXVEUHL�
WHQ�� XPEO¬WWHUQ��� /DWY�� TLMBÐE³U� EO¬WWHUQ��� /LWK�� TLMFÐTUJ�� SUDHV�� ��VJ�
TLMFJEÐJ½�� SUDHW�� ��VJ�� TLMFJEÐJBÕ� DXVEUHLWHQ�� XPEO¬WWHUQ��� TLMBJEÖUJ�
SUDHV����VJ��TLMBJEBÕ�KLQ�XQG�KHU�EO¬WWHUQ��a�/LWK��LM®JTUJ��SUDHV����VJ�
LM®JEÐJV�� SUDHW�� ��VJ��LM®JEÐJBV� VTXDQGHU��ZDVWH��� /LWK��LMÖTUJ�� SUDHV�
��VJ�� LMÖTUV�� SUDHW�� ��VJ�� LMÖEBV� VLFK� YHULUUHQ�� a� /DWY�� LMJ¯TU�� SUDHV�

��VJ�� LMJ¯ÐV�� SUDHW�� ��VJ�� LMJ¯EV� DXVEUHLWHQ�� DXVVWUHXHQ�� ]HUVWUHXHQ�
HQWIHUQHQ���/DWY��LM³TU��SUDHV����VJ��LM³TUV��SUDHW����VJ��LM³EV�LUUHQ��XP�

���
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KHULUUHQ�� DXVHLQDQGHUJHKHQ�� VLFK� YHUODXIHQ��� /LWK�� LMBJE¥� ���� PLV�

WDNH���LM§JEB� ���� YDJDERQG��YDJUDQW��a�/DWY��LMB³EB� GLH� ,UUH��GHU� ,UU�
WXP�� )HKOHU�� __�21� TMUB� �,�FO��� ]HUUHL§HQ�� ]HUVW½UHQ�� YHUEULQJHQ��� TMJU
6FKOLW]�� 5L§�� $EQÃW]XQJ��� 2(� TMUBO� �,�FO��� ]HUUHL§HQ��� HFTMJU� GDV

%HUVWHQ��� 26� TMUBO� �,�FO��� VFKOHL§HQ�� VSDOWHQ��� 2+*� TM�BO� �,D�FO��
VSDOWHQ�� UHL§HQ�� DXIEUDXFKHQ��� TMJ�� 6FKLW]��� )UDHQN�� ,�� ��������� ,,�

��������������3RN�����������
TLMFJ�E��WR�
�T�LFMÔ�VFKQHLGHQ���

����/DWY��TQSJ¯TU��SUDHV����VJ��TQSJ¯ÐV��SUDHW����VJ��TQSJ¯EV�GUÃFNHQ�
GU¬QJHQ�� YHUVSHUUHQ��� TQSB³ET� HLQH� 6WHOOH�� ZR� /HXWH� ]XVDPPHQJH�
GU¬QJW�VWHKHQ��M¥EVT�TQSB³EJ��]X�HLQHP�+DXIHQ�]XVDPPHQJHGU¬QJWHV
(LV��� HLQ� ]ZLVFKHQ� GHQ� 9RUGHUEHLQHQ� HLQHV� 6FKZHLQV� DQJHEUDFKWHU

.QÃSSHO��GHU�HV�DP�/DXIHQ�KLQGHUW��%UHWWHU�XQWHU�HLQHP�]X�PDXHUQ�
GHQ�*HZ½OEH��GLH�QDFKKHU��VREDOG�GDV�*HPDXHUWH�KDUW�XQG�IHVW�JH�
ZRUGHQ� LVW�� HQWIHUQW�ZHUGHQ�� HLQ�+½O]FKHQ� LQ� GHU�:HEHUVSXOX�� XP
ZHOFKHV� GDV� *DUQ� JHZLFNHOW� LVW��� /LWK�� TQSBÐOBT� ���� VWDUUHQG� �YRP

$XJH����/.Ë�;,,,���������
TQSBJE�OBT����D��S����
��D��S���LW�LV�W\SLFDO�IRU
DGMHFWLYHV�RI�WKH�PRELOH�DFFHQWXDO�W\SH��__�2+*�TQS[BO��TQSFJ[��,�FO��

LQ�6WÃFNH�VSOLWWHUQ��VSULW]HQ���21�TQSJUB� �D�ZHDN�YHUE�� DXVHLQDQGHU
VSHUUHQ���1RUZ�� TQSJUB� VSULW]HQ��� SDFH�%UXJPDQQ�*UGU��� ,�� �������

WKHUH� LV�QR�UHDVRQ�WR� UHFRQVWUXFW�D� ORQJ�GLSKWKRQJ� LQ� WKLV� URRW�� VHH

)UDHQN��,,�����������GH�9ULHV������3RN������

���� 6ODY�� 
TUS�¬J� ���
TUSH�UJ���� SUDHV�� ��VJ�� 
TUSoH��� ��VJ�� 
TUSJÐUÃ
���
TUS¦JH�FÔ���
TUSFJH�FÔ�� WR� VKHDU�� WULP�� FXW�� �5XVV�� ¸¹àÙ¾Ã�� SUDHV�

��VJ��¸¹à°«Ö����VJ��¸¹à°®®¹��8NU��¸¹àÙ«¹°����VJ��¸¹à°«Ö��¸¹à°®Ö�

6&U��¸¹àÞÒ°��SUDHV����VJ��¸¹àÙ®¦´��6ORYHQ��TUS²®J��SUDHV����VJ��TUS²�
ÐFN��__�IRU�WKH�HW\PRORJ\�VHH�DERYH��S�������1R����
���� /LWK�� TUS²FHUJ�� SUDHV�� ��VJ�� TUS²FHJV� �HLQH� $QJHO�� EHN½GHUQ��

TUS§JHZUJ� �%Ë������ 1GË�� .Ë�� WR� SXW� RQ�� KDIW��� GLDO�� �ÆO��� TUS§JHBT� ���
NºÓ��W\F]ND��SDOLN�]�W\QX��JUXE\�NLM���/LWK��TUS²FHUJ�PLW�6WURK�GHFNHQ��
TS²FHUJ� �HLQH�6FKUDXEH��GUHKHQ���TS§JHBT� 3IDKO�RGHU�6WHFNHQ�]XU�%H�
]HLFKQXQJ�GHU�:LHVHQJUHQ]H���TS§JHª��GLDO��TUS§JHª��6FKQHFNH���/DWY�
TUSJFHU�HLQVLQNHQ���TUSJ¯HU���SUDHV����VJ��TUSJ¯E[V��/RFNVSHLVH�DXI�$Q�

JHOKDNHQ�OHJHQ��a�3ROLVK�[BTUS[�D�WR�ORGJH��VWLFN��EH�VWXFN��EH�ORFN�

HG���5XVV��¯¨¸¹àß¹Ã� LG����SUDHV����VJ��¯¨¸¹àßµº��GLDO��¯¨¸¹àß«µº¹Ã�

���
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SUDHV����VJ��¯¨¸¹àß«µº��LPSI��¯¨¸¹àÄ«¦¹Ã��³²¯¥����������8NU���¥ÒÊÏ�

ÙÇÏÌÐ�� ¯¨¸¹àÄª¦¹°� DQG� ¯¨¸¹àÄ«¦¹°�� ¯¨¸¹àß¹°�� ¯¨¸¹àßµº� DQG

¯¨¸¹àÄ«¹°�� ¯¨¸¹àÄ«µº�� �¨ÇÍÇ×ÐÄÓÌÊË�� ¯¨¸¹àß«¨� I�� 6XPSI�� 0R�

UDVW�� __�/DW��TUSJH²��TUSJH¡SF�VWHKHQEOHLEHQ��LQQHKDOWHQ��EHVRQGHUV�YRQ

=XJWLHUHQ����1RUZ�� TUSJLB� �
TUSJL²O� � TUSJH¡SF�� HLQKDOWHQ�� VWRSSHQ��

)UDHQN����������������������%UÃFNQHU������7UDXWPDQQ�%6:������:+
,,�������3RN��������
TUSFJH����IRU�UHODWHG�/LWK��TUS±HUJ��SUDHV����VJ��TUSJOH½�

WR�VWLFN��WR�VLQN��ZLWKRXW�OHQJWKHQLQJ�VHH�EHORZ��S�������1R�����

���� /DWY�� TXJ¯ESJ� SO�� VZHDW��� TW³TU�� SUDHV�� ��VJ�� TW³TUV�� SUDHW�� ��VJ�

TW³EV� WR� VZHDW��� TW³E¯U� VFKZLW]HQ� PDFKHQ�� LQ� 6FKZHLVV� WUHLEHQ��

TWF³E¯U�LQ�6FKZHLVV�EULQJHQ��VFKZLW]HQ�PDFKHQ��__�IRU�HW\PRORJ\�VHH

DERYH��S�������1R����

����/LWK��TW²FTUJ��SUDHV����VJ��TW²FEÐJV� WR� WKURZ�� WRVV��KXUO���TW²FTUJ
SBU½T� �HLQ� 5DG�� VFKPLHUHQ�� �ÆLDXOLDL�� VHH� %¹JD� 55� ,�� ����� VHH� DOVR

%¹JD�55� ,,�� ����� UDW¿V� TW²FTUJ� �TW²FEÐJB�� TW²FEª���QBTW²FTUJ� WHSWL�� SD�
WHSWL�UDWXV�� �ÆLDXOLD���y�FRQILUPLQJ�WKH�ÓRQQHFWLRQ�ZLWK�TW²FTUBT�DQG

WKH� FRUUHVSRQGLQJ� /DWY�� IRUPV� DQG� UHMHFWLQJ� WKH� FRPSDULVRQ� ZLWK

$YHVW��YÎWzEÔ�P��0LOFK����LQWHQV��TW§JEZUJ�ZHUIHQ��VFKOHXGHUQ��a�/DWY�
TWJ¯TU��SUDHV����VJ��TWJ¯ÐV� ZHUIHQ�� VFKPHL§HQ���/DWY�� TWBÐE³U� ZLHGHU�
KROW�ZHUIHQ��VFKOHXGHUQ��VDOEHQ��VFKPLHUHQ���/LWK��TW²FTUBT�����%XWWHU�

a� /DWY�� TWJ¯TUT� %XWWHU��� LQ� WKH� GLDOHFWV� DOVR� TWJ¯LTUT� %XWWHU�� __�2,QG�

�'K¡WXS��� LGW²EZBUJ�� LGW®EBUF�� LGW®CBUF� ZLUG� IHXFKW�� VFKZLW]W� DXV�
HQWO¬§W� HLQHQ� 6DIW��� $YHVW�� YÎWzEÔ� P�� 0LOFK��� �ÃEHUKDXSW� IOÃVVLJH
1DKUXQJ�� LP�*HJHQVDW]� ]X� IHVWHU�� �%DUWKRORPDH������3RN�� �����

 

���

)UDHQN��,,�������3RN��������������FI��0D\UKRIHU�,������

���� /LWK�� TW²FHUJ�� SUDHV�� ��VJ�� TW²FHJV� ZHUIHQ�� VFKOHXGHUQ�� VFKOD�

JHQ��� /DWY�� TWB³HTMJT� 8QVWHWHU�� )ODWWHUKDIWHU��� TWB³HTM³HT� XQVWHW�� IODW�
����������������������������������������������������

 

���)RU� WKH� VHPDQWLF� GLIILFXOWLHV� LQ� /LWKXDQLDQ� FI�� DOVR� WKH� VLPLODU� VLWXDWLRQ� LQ

,UDQLDQ��$IJK��ÎBVE¿��Î²E¿�P�� �SO�� WDQWXP"��DQG�ÎPE§� I�� PLON���%XGGK��6RJG�� j|ÎZ@¡U�

0DQLFKDHDQ�YÎZ@U� PLON���<DJKQRE��YÎzGU��YzÎaGU� PLON���.KRW�6DN��GWEª� PLON���6KXJKQL
m¹WE�� 6DUN��mFWE�� <D]JK��mAPWE� PLON��� 3DUWK�� ÎZG&� ���
YÎWJQUBÔ� 0HONPLOFK�����"�2,QG�
LGJQU§Ô� WKURZQ��RXW��GULYHQ�RXW�� �59�,�����������LG²QZBUJ� WR� WKURZ�� WRVV�� �%DUWKRORPDH
�����YÎWJQUBÔ�HLJ�� KHUDXVJHVFKQHOOWH���G��L�� JHPRONHQH���23HUV��SIPTA�� LQ�SIPTA�CORA�
&WHVLDV�JORVVHV�LW�ZLWK�GLUKà��{Dà��

���
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WHUKDIW��� KHUH� DOVR� EHORQJV� 6ODY�� ZRUGV�ZLWK� F�� DQG� P�JUDGHV� RI� WKH

URRW� GLSKWKRQJ�� 5XVV�� GLDO�� ¸ª°«¦¹Ã� WR� ZDON�� URDP�� KXUU\�� UXQ��

6ORYHQ��W×HBUJ��SUDHV����VJ��W×HBN�VFKZDQNHQ���W×Ð·O�JHERJHQ���WwH�
W×HB�DGM�� YHUERJHQ���QRWH� WKDW�VRPH�6ORYHQ�� IRUPV�FDQ�SRLQW� WR�ROG
D��S��B

 

��� __�2,QG��W�KBUF��WJK§UF��SDUW��WJLUB���WJHOBÔ�YRU�HWZDV�]XUÃFN�
IDKUHQ�� GDYRQHLOHQ���QSB�WJKÔ� (LQVWXU]� GURKHQ���BCIJ�WJKÔ� XPNLSSHQ��

W¦HBÔ�P�� =LWWHUQ��KHIWLJH�%HZHJXQJ��$QGUDQJ���$YHVW��WB¦HÔ��WB¦l·��
�HLQ� *HVFKR§�� VFKZLQJHQ��� WB¦|BÔ� P�� $QSUDOO�� 6FKODJ�� 6WUHLFK��

2VVHW��XyZO� ��XZyE� _�XFyVO� ��XJyE� HUVFKÃWWHUQ��EHZHJHQ���%DOXFKL

H¦lBH� VFKZLQJHQ�� VFKOHXGHUQ��� 21� WLWB�� }LWB� �X�SUDHV���� WLKB�
SUDHW�� WFJL� �,�FO��� YRQ� GHU� 6WHOOH� UÃFNHQ�� �VLFK�� EHZHJHQ�� VLFK� ZHQ�

GHQ���21RUZ��W²LB��,�FO����2(�XDBO��,�FO���ZHLFKHQ��]XVDPPHQIDOOHQ��

26�XLBO� �,�FO��� ZHLFKHQ���2+*�XIIBO� �,D�FO��� HLQH�5LFKWXQJ�QHK�

PHQ��ZHLFKHQ��DQG�WKH�GHULYDWLYHV��*HUP��GLDO��XJDLFO�WR�UXVK�DERXW�

EHDW� DERXW��� 6ZHG�� WJDLB� WR� VZD\�� GDQJOH��� 21� TWLWB�� TjLWB� �A�
SUDHV����TWLKB��,�FO���EHWUÃJHQ��YHUUDWHQ���2(�TXDBO��,�FO���YHUODVVHQ�

EHWUÃJHQ���SRHW��IRUWJHKHQ��ZDQGHUQ���26�TXLBO��,�FO���YHUODVVHQ��LP

6WLFKH�ODVVHQ��EHWUÃJHQ���HUPDWWHQ���2+*�TXIIBO��,D�FO���YHUODVVHQ�

LP� 6WLFKH� ODVVHQ�� HUPDWWHQ�� QDFKODVVHQ��� DQG� WKH� GHULYDWLYHV�� 2(

TXJDJBO� VFKZHLIHQ��ZDQGHUQ��EHWUÃJHQ���2+*�TXJII²O� ZDQGHU���WKH

IROORZLQJ�/LWK��ZRUGV� DUH� EHORQJLQJ� WR� WKLV� JURXS�EXW� VKRZLQJ� FLU�

FXPIOH[��TWBÐHUJ��SUDHV����TWBÐHTUB�6FKZLQGHO�EHNRPPHQ��DQG�WJHS½T

SURPSW��y�DUH� WUHDWHG�EHORZ� LQ� WKH�VHFWLRQ��([FHSWLRQV� IURP�:LQ�

WHUtV� ODZ��� S������� 1R������ S������� 1R����� VHH� )UDHQN�� ,,�� ����� ����

)DON�7RUS�,,�������������3RN��������TAFJH���__�7KHUH�LV�DOVR�D�YDULDQW
AFJL���VHH�)UDHQN��,,�������¢ÃÂÇÄ�,9�����������)DON�7RUS�,,�������
������3RN�������������AFJL���AFJH���
����"�/LWK��US²FTUJ��SUDHV����VJ��US²FEÐJV�KDEH�'XUFKIDOO���SUDHW����VJ�

US²FEÐJBV� VWDUNHQ�'XUFKIDOO� KDEHQ��� USÖTUJ�� SUDHV�� ��VJ�� USÖTUV�� SUDHW�
��VJ�� USÖEBV� 'XUFKIDOO� EHNRPPHQ��� USBJE¥�� SO�� US§JEPT� 'XUFKIDOO�
'LDUUK½H��� US§JEÐJPUJ� 'XUFKIDOO�KDEHQ��� XVXDOO\�H[SODLQHG�DV� 
US�J�E��
����������������������������������������������������

 

���66.-�9�� W×ÐJUJ� TF�� SUDHV�� ��VJ�� WwÐJN� TF� SRVWDMDWL� YHJDVW�� NULY��� 3O��� W×HOJUJ� TF�
SUDHV����VJ��WwHOFN�TF�NLSSHQ��VLFK�ZHUIHQ��VFKLHI�ZHUGHQ��

���
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WKH� DQDO\VLV� RI� WKH� IROORZLQJ�ZRUG� VKRXOG�EH� DQDORJRXV�� /LWK�� USFO�

E�UJ�� SUDHV�� ��VJ�� US®OEV� YRQ�0RWWHQ��:ÃUPHUQ� ]HUIUHVVHQ�ZHUGHQ�
�� 
US�O�EÔ� __� 2,QG�� U0F§UUJ� ���
U0�OF�E�UJ��� SI�� UB�U§SEB�� WKHPDW�� VWHP
UBSEBUJ�� FDXV�� UBSEBZBUJ� GXUFKERKUHQ�� VSDOWHQ��� U§SENBOÔ� Q�� /RFK�
 IIQXQJ��� UBSE§D�P�� HLQ� ,QVHNW��"����QSB�U0EÔ� DXIVSLH§HQG�����U0FFBD
JHVSDOWHQ��� U0EJM§D� ]HUVSUHQJHQG�� RU� GXUFKERKUW�

 

���� USBE§D� HLQHU
GHU��GXUFK�%RKUHQ��HU½IIQHW���3URWR�,QGR�$U\DQ�
USJCCBÔ�ORFXVW��JUDVV�
KRSSHU�� �7XUQHU� &',$/� DQG� $GG��� 1R���������:HOVK� USXZEEP� ERK�

UHQ���VHH�)UDHQN��,,�������������������������0D\UKRIHU�,����������

���������������0D\UKRIHU�(:$�,���������������������3RN��������FI�

:+�,������

����/DWY��WJ¯CU����VJ��SUDHV��WJ¯CJV����VJ��SUDHW��WJ¯CV��GDV�*HVLFKW�

YHU]LHKHQ���WJ¯CUJFT� VLFK�GUHKHQ�� YHUGUHKHQ��GDV�*HVLFKW� YHUVWHOOHQ�

*ULPDVVHQ�VFKQHLGHQ��DQG�VLFK�YHUNOHLGHQ���/LWK��W¤CVSUJ����VJ��SUDHV�
W¤CVSJV�DQG�W¤CVSJPUJ����VJ��SUDHV��W¤CVSJPKV� ZHGHOQ�� __�/DW��WJCS²� WR
SXW�LQ�PRWLRQ��VWLU��VZD\��VKDNH���PHG��SDVV���WUHPEOH���*RWK��XFJQBO

�,�FO��� STEFNO�N�� EHNU¬Q]HQ��� XJQKB� I�� .UDQ]��� XBJQT� P�� STgFANOJ�
.UDQ]��� GB¾S�XBJQKBO� YHUELQGHQ��� 21� WFJQS� .RSIELQGH�� .RSIWXFK��

WFJQB� ZHLEOLFKH� .RSIWUDFKW��� 1RUZ�� GLDO�� WFJQB� ZLFNHOQ�� HLQH� 3HLW�

VFKH� VFKZLQJHQ��� 2(� XQJBO� ZLVFKHQ��� 0/*� XQFO� VFKOHXGHUQ��

2+*�XFJG� %LQGH��.RSIELQGH���0+*�XFJGFO� �D�ZHDN� YHUE�� VFKZLQ�

JHQ��KDVSHOQ���XGFO� �,D�FO��� VFKZLQJHQ��ZLQGHQ��� )UDHQN�� ,,�� �����

�����������������:+�,,�����������)HLVW����������3RN�����������

�
AFJC���
AFJQ���
����/LWK��W®JEBT� ���� IDFH�� IDFH�� ORRN��DSSHDUDQFH���SO�� FKHHNV���ÆO�

W®JEBT����� WZDU]���WFJEBÐ� SROLF]NL���2/LWK��W®JEBT� WZDU]��REOLF]H��RE�

OLF]QRs®�����D��S���LQVWU��VJ��X®JEV�'3��������X¯JEV�'3������������������

����������������������������������X¯>J@EV�'3�������QRP��SO��X®JEBJ�'3

������� a� /DWY�� WFÐET� )RUP�� $XVVHKHQ��� /LWK�� WFJ[E�UJ�� SUDHV�� ��VJ�
W®J[ENJ�� W®J[EÐJV� VHKHQ�� VFKDXHQ�� QDFK� HWZ�� VHKHQ�� a� /DWY�� WJ¯E¯U
�6HOVDX��6HW]HQ���WJ£E¯U� �%DXVNH��1LJU���6HUELJDO�� VHKHQ��6HKYHUP½�
����������������������������������������������������

 

���7KH� ODWWHU� WUDQVODWLRQ� LV�SUHIHUUHG�E\�0D\UKRIHU� �(:$�,�������� WKH� IRUPHU�RQH

ZDV� VXJJHVWHG�E\�*HOGQHU� DQG�ZDV� DFFHSWHG� E\�(OL]DUHQNRYD� LQ� KHU� WUDQVODUWLRQ� RI

5LJYHGD�

���
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JHQ�EHVLW]HQ��PLW�0ÃKH�VHKHQ��ZDKUQHKPHQ���/LWK��JÎWÖTUJ��SUDHV����VJ�
JÎWÖTUV��SUDHW����VJ�� JÎWÖEBV� WR�VHD���QBWZE�UJ� WR�HQY\��EH� MHDORXV��a
/DWY��W³E¯U�J½QQHQ��a�6ODY��
W�E²UJ��SUDHV��VJ����W�EK�����W�EUÃ�WR�VHH�
�5XVV��ªÙ¬¹Ã��SUDHV����VJ��ªÙ®º��8NU��ªÙ¬J¹°��6&U��ªÞ¬K¹°���W�E²UJ
WR�NQRZ���25XVV��=$?t $KC�>¹ÕÆ������������������������@��6ORYHQ��W×EvUJ
ZLVVHQ���� 6ODY�� 
WoEÁ� ORRN�V��� DSSHDUDQFH�� YLHZ�� FUD���� 
WtTUÃ� QHZV�
PHVVDJH��ZLWK�WKH�ORVV�RI�WKH�UHIOH[�RI�DFXWH�LQ�WKH�PRELOH�DFFHQWXDO

SDUDGLJP�__�2,QG��W®EBT�.HQQWQLV��8PVLFKW���$YHVW��WB¦EBIÔ�%HVLW]��

*UN��E�DOJ�Q�� IRUP�� VKDSH�� IRUP��NLQG��QDWXUH���2,QG��WFUUJ��WJEN§TJ�
WJE§OUJ�ZLVVHQ���SHUI��W®EB��SO��WJEN§��LQI��WJEN§OF�� �*UN���DMENAI�
ZLVVHQ���$YHVW�� �*DWK���WEWBO²J��*UN��E�DOMAI� WR� VHH��SHUFHLYH�� EH�
KROG�� WR� H[SHULHQFH��� SHUI�� O�DA�� SO�� �DMEN� LFK� ZHL§��� �Dg¨� VSHFL¦V��
�STWR�ZLVVHQG��=HXJH����DRIJ�NXQGLJ���/DW��WJEF²���¦SF��21�WJUS� ZHL�
VH��NOXJ���*RWK��XJUBO� �SUDHW��XJUBJEB�� DXI�HWZ�� VHKHQ��EHREDFKWHQ��

21� WJUB�� 2(� CF�XJUJBO� EHREDFKWHQ�� EHVWLPPHQ��� 2+*� HJÔXJ��¦O�

JSÔXJ��¦O�DFKW�JHEHQ���VHH�)UDHQN��,,������������������������¶ÂÓ�

ÎÇÒ�,�����������������7UDXWPDQQ�%6:����������0D\UKRIHU�,,,������

)ULVN�,��������������������� ,,�������:+�,�����������)HLVW������3RN�

����������

'LSKWKRQJDO�FRPELQDWLRQV�ZLWK��M�

����/LWK��§MLTOB�/DFKH��6XPSI����
PMH�TO¡�__�2,QG��0KG§�D�NOHEULJ�
JODWW��VFKOÃSIULJ���/DW��BMH¡�I��6HHJUDV��6HHWDQJ���1RUZ��GLDO��BMLB�VX�
GHOQ��VDXHQ���/*HUP��BMLFO� LQ�XQUHLQHQ�6DFKHQ�UÃKUHQ�� LQ�6FKPXW]
WUHWHQ��� 1RUZ�� GLDO�� VMLB� 6FKLPPHO�� 6FKOHLP�� XQUHLQOLFKHV� :HLE��

VMLB�HLWHUQ��HNHOQ���PMHB�HNHOQ���ÓI��GLDO��1RUWK�5XVV��·³Ã«¨�ERJ���VHH

¶ÂÓÎÇÒ� ,,,�� ����� D� ORDQ�ZRUG�� EXW� IURP� ZKDW� VRXUFH"� )LQQ�� BMIP

KROORZ�� ORZODQG���"��� FI��%¹JD�55� ,�� ������)UDHQN�� ,�� ���0D\UKRIHU� ,�

���������:+�,���������3RN������

����"�/LWK��C®MTUJ��SUDHV����VJ��C®MEÐJV�WR�NQRFN��UDS���FROO��WR�WHOO�
WDON� TXLFNO\��ZLWK� DQLPDWLRQ��� /DWY��CFU[U

 

���� SUDHV��CFUÐV� VFKODJHQ��
����������������������������������������������������

 

���%DFN�IRUPDWLRQ���[Ô�LQVWHDG�RI��TÔ�EHFDXVH�RI�PL[LQJ�RI�WKH�DEODXW�URZVy/DWY�

Ð���
E@�DQG�
[@�

���
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/LWK��CJME�UJ��SUDHV����VJ��C±MEV� SROWHUQ��UXPSHOQ�� __�1RUZ��GLDO��CPMUB
SROWHUQ�� YRUZ¬UWVVWÃUPHQ��� 2'DQ�� CPMUF� VLFK� UROOHQ��� 6ZHG�� CVMUB
NORSIHQ���/DW��GVMM²��JHQ��VJ��GVMM²OJT�P��IXOOHU��IHOWHU���GVMM¡SF��*O���PLW

GHQ�)Ã§HQ�DXVWUHWHQ��ZDONHQ��IURP�
CI4E²��RU�
CI4EPÔ�6W½§HO�� �#PM[
HWF��

 

����21�CPMUS�P��%Q���DQRUZ����1,FHO��CPMUJ�%DOO��(LVHQQDJHO���0/*

CPMUF��2(�CPMU��2+*�CPM[�%RO]HQ�����
CI8EP����VHH�)UDHQN��,������:+
,�����������3RN������

����/DWY��CB HBOT�ZHL§OLFK��__�2,QG��CI§SHBTÔ�Q��VWUDKOHQGHU�*ODQ]�
�
CIFMHPT���� #I1HBWBD� SO�� P\WKLVFKH� 3ULHVWHU� GHV� %OLW]IHXHUV��� VHH
0D\UKRIHU�,,��������������������3RN������

����"�/LWK��E±MHUJ�YRQ�1HVVHOQ�YHUEUDQQW�ZHUGHQ���GLDO��(/LWK���ÆO��

E²MHUJ�� SUDHV�� ��VJ��E²MHTUV�� SUDHW�� ��VJ��E²MHBV� SDU]\®� VL¥¾SRNU\Z���

/LWK��E±MHª�1HVVHO��%UHQQHVVHO��__�,U��EFMH�'RUQ��7XFKQDGHO���21�E§MLS

1DGHO� ]XP� %HIHVWLJHQ� GHV� 0DQWHO�� 'ROFK�� 0HVVHU��� 2(� EBMD� P�

6SDQJH���""�/DW��GBMY��JHQ��VJ��GBMDJT�6LFKHO��6HQVH��:LQ]HUPHVVHU��LV

YLHZHG�DV�D�EDFN�IRUPDWLRQ�IURP�GBMDVMB�I��D�VPDOO�VLFNOH�RU�D�JDUGHQ

NQLIH���ZKDW�LV�ERUURZHG�IURP�/LJXU�� �"��
ÞBMLMB���
EIBM�UMB�RU��DV� LV

VXSSRVHG�LQ�3RN���������
EIBMH�UM¡��EHFDXVH�RI�WKH�XQFOHDU�TXDQWLWD�

WLYDO�UHODWLRQV�LQ�WKH�URRW�YRZHO�WKH�SRVVLELOLW\�RI�WKH�ORQJ�GLSKWKRQJ

LV�QRW�H[FOXGHG��VHH�)UDHQN��,������:+�,�����������GH�9ULHV�����3RN�

�����
EIFMH���

���� 6ODY�� 
EºMHB� I�� �%XOJ�� GLDO�� ¬³¦«¨� I�� VSOLQW� �NFEJDBM���� &]HFK
EM§IB� I�� VSOLQW��� EHDUGHG�EHDP� LQ� WKH� IORRU�� LQ� WKH� EULGJH� IORRULQJ�
HWF����GLDO��EM§IB�I�� EHDUGHG�EHDP���6ORYDN�EMBIB�I�� VSOLQW���6&U��GLDO�

>�DN��� 9RGLFH�� ,VWUD@� EM½ÐJDB� I�� GDÍ®LFD� ]D� XUDYQDYDQMH� VORPOMHQLK
NRVWLMX��� 6&U�� �²³¢�� ¬³n«� P�� LG���� SUREDEO\� D��S��D� ZLWK� WKH� QDWXUDO
ORVV�RI�WKH�UHIOH[�RI�DFXWH��LQ�6&U���²³¢��¬³¦«¨�WKHUH�LV�DQ�DFFHQWXDO

LQQRYDWLRQ�FRQQHFWHG�ZLWK�WKH�DFFHQWXDWLRQ�RI�WKH�PDVFXOLQH�VWHP��__

2,U��EMVJHJN� VSDOWH���EMVJHF� ���
EMPH@P��� GDV� 6SDOWHQ��� 21� UBMLO� Q�
)LVFKEHLQ��:DOEDUWH��� 1,FHO�� U§MLO� Q�� JLOO��� 1RUZ�� U²LO�� GLDO�� UPMLO
)LVFKNLHPHQ��� SURSHUO\� GDV� JHVSDOWHQH��� 6ZHG�� UPML� .HLO��� 0+*

[PMDI� .ORW]��/ÃPPHO���DOO�WKH�FLWHG�IRUPV�SRLQW�WR�WKH�,(�URRW�
EFMHÔ
����������������������������������������������������

 

���)RU�WKH�DVVLPLODWLRQ��ME��!��MM��LQ�/DW���ÓI��QFSDFMMÔ���
QFSDFMEÔ�

���
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RU� FDQ� JR� EDFN� WR� WKLV� URRW�� LQ� WKLV� FDVH� WKH� IROORZLQJ� YHUEDO� VWHP

ZLWK�WKH�
ÉHI�HQODUJHPHQW�GRHV�QRW�EHORQJ�KHUH��21�UFMHKB��D�ZHDN

YHUE�� EHKDXHQ�� ]XVFKQHLGHQ�� VFKQLW]HQ�� VFKQHLGHQ��� UBMHB� I�� GDV

6FKQHLGHQ��� UBMHB� �D� ZHDN� YHUE�� VFKQHLGHQ�� KDXHQ��y�RQ�ZKLFK� DOO

WKH�UHFRQVWUXFWLRQ�RI�WKH�,(�URRW�
EFMHIÔ�LV�EDVHG��VHH�6NRN�,������

�����¿³³Á��������)UDHQN��,������GH�9ULHV�����������3RN�������
EFM�HI��


EM�FHI���
EPMHIP���
���� 6ODY�� 
N�M[UJ�� SUDHV�� ��VJ�� 
N;M[�� �25XVV�� FSEJKC�� FSEB�a WR

FKXUQ� EXWWHU��� 5XVV�� &K6ODY�� FE$JKC�� FSEB�a WR� PLON� �B� DPX�� FUD����

%XOJ��´Á³¯ß��´Á³¯Ù¼� LG����6&U��NeTUJ���
N�M[JWP� FRORVWUXP��IRUHPLON�
�D��S��B�� 5XVV�� ´¶³·¯°ª¶�� 8NU�� ´¶³·¯°ª¶�� HWF��� 6ORYHQ�� NM×[VWP� Q��
NM×[JWB� I���a�/LWK��N®MÐUJ��N±MÐUJ��SUDHV���� VJ��N®MÐJV� WR�PLON� �B�DPX�
FUD�����NBMÐ±������
���DGM��I��JRRG�PLOFK��PLON�SURGXFLQJ��PG�DPX����LWHU�
N§MÐZUJ� WR� PLON�� __� *UN�� `MgLGW� WR� PLON� �B� DPX�� FUD���� WR� VXFN� XS�
GULQN�� WR� VTXHH]H�RXW� OLNH�PLON��SUHVV�RXW���`MOLGEàJ�P�� PLON�SDLO��
`M�LGION�Q�� D�VPDOO�PLON�SDLO��� �PP�HMOLGO�� 6WXWHQPHONHU���`MOLG�J
P��WLPH�RI�HYHQLQJ�WZLOLJKW�RU�PRUQLQJ�WZLOLJKW����
MILKINGTIME����
PLONHU��H[SORLWHU���0,U��CMJHJN� LFK�PHONH�� ��!����NMJDIU��CMJDIU� 0LOFK�
�3RN���������
N!H�UV�T��:+�,,���������
N!H�UJT���:HOVK�CMJUI�P��0LOFK�
PLOFKJHEHQG����
N!I�UJ���/DW��NVMHF²��NVMT��SDUW��NVMTVT��NVMH¦SF�WR
PLON��B�DPX��FUD������
N!I¦@²�RU���
NPMIF@²��LWHU����2(�NFMDBN��2+*
NFMDIBO� PHONHQ��� SUREDEO\� WKH� IROORZLQJ�ZRUG�GRHV�QRW� EHORQJ� WR

WKLV�URRW��2,QG��N�SGHJ��N�SKBUJ��N0K§UJ� ZLVFKW��UHLEW�DE��UHLQLJW��� LW� LV
ZHOO� FRQQHFWHG� ZLWK� *UN�� �M�RGNªMI� WR� ZLSH��� HWF��� WKH� VHPDQWLF
UHODWLRQ�PLON����HUDVH��EHLQJ�QRW�REOLJDWRU\��VHH�)UDHQN��,����������

¶ÂÓÎÇÒ�,,�����������7UDXWPDQQ�%6:������)ULVN�,�����������������,,�

���������:+� ,,�� ����� ���� 3RN�� ��������� �����0D\UKRIHU� ,,�� ����

����

����/LWK��TBME½T�����VZHHW���GLDO��T§MEVT��I��T§MEJ���"���/..�9,,������

a�/DWY��TBUET�VÃ§�

 

����WKH�YHUEDO�IRUPV�VKRZLQJ�FLUFXPIOH[�LQWRQDWLRQ
����������������������������������������������������

 

���/DWY�� T=MT� �J�VWHP��P��I��� 6DO]�� ZLWK� DEQRUPDO� IDOOLQJ� WRQH� RI� WKH� ORQJ�PRQR�
SKWKRQJ�FDQQRW�EH�FRQVLGHU�LW�WR�EH�D�6ODYLF� ORDQ�ZRUG��VLQFH�WKLV�ZRUG�LV� WRR�ZLGH�

VSUHDG�LV�WKH�GLDOHFWV��0ÃKO��(QG]��,,,�����y�����(QG]��+DXV��,,��������/DWY��T=MT�LV
WKH�GLUHFW�VXFFHVVRU�RI� WKH�,(�DWKHPDWLF�QRXQ�IRU� VDOW�� �VHH�1RWH�EHORZ��DQG�/DWY��¡

���
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DUH�DQDO\VHG�EHORZ��S�������1R�����DQG�S�������1R������6ODY��
TØMEÁLÁ�

TPMEÁL��� 
TØMEÁLP� VZHHW�� D��S��D� �¦ÝÃÐ� ³¢� ��y����� HVS��S������
ZLWK� WKH� ORVV�RI� WKH� UHIOH[�RI� DFXWH� __� /DW�� QRP��VJ�� T¡M� �LQ� DOO� OLNHOL�

KRRG���
TBME��QRW�IURP�
T¡ME

 

�����JHQ��VJ��T©MJT�VDOW���TBMM²���ySF�WR�VDOW�

���
TBME²���TBMTVT�VDOW\�����
TBME�UPT���$UP��BÔU����
TBME��VDOW��LQ�WRSR�

Q\P\��L��H�� DONDOL�VRLO��VDOLQH�ODQG���¦ÈÂÕÌáÏ�°ÙÇÒÌÊ������´ÕÎÂÏáÏ

������*HUP��
TBMU�Q���*RWK��TBMU��21�TBMU��2(�TFBMU��26�TBMU��2+*�TBM[

6DO]���DGM��21�TBMUS��2(�TFBMU��2)�TBMU�VDO]LJ���*RWK��TBMUBO��2(�TFBMUBO

�SUDHW��TF¸MU��SDUW��SUDHW��TFBMUFO��WR�VDOW���2+*�TBM[BO��SUDHW��TJBM[��VDO�

]HQ���26�TVMUJB��2)UDQN��TVMUB� VHD�ZDWHU���0'X��TVMU��TVMUF��TJMUF� SH�

NHO��JH]RXWHQ�VSLMV���2+*�TVM[B�6DO]ZDVVHU��6VO]ZÃUVW���0/*�TNMF�6DO]�
ZDVVHU��⇒� HDUO\�1+*� TVM�� TPM� 6DO]ZDVVHU�� 6DO]EUÃKH��� )UDHQN�� ����
0ÃKO��(QG]��,,,���������������������:+�,,�����������)ULVN�,��������
7ROOHU������(:'�,,,�������������������������GH�9ULHV�1(:����������

)DON�7RUS�,,�������������3RN����������������
TBM�EÔ�WR�
TBMÔ�6DO]���

1RWH� �$ERYH� ,� IROORZ� WKH� WUDGLWLRQDO� DQDO\VLV� RI� /DW�� QRP�� T¡M� DV� 
TBME� �DFFHSW�

HG�H��J�� LQ�:+���EXW�SUREDEO\�PRUH�QDWXUDO�ZD\� LV� WR�UHFRQVWUXFW� ,(�DWKHPDWLF�QRXQ


T©M�T�!�
T¡M��DFF��
T©M�&��JHQ��
T©M�PT�FT� VDOW��\LHOGLQJ�/DW��T¡M��T©MFN��T©MJT�DQG�*UN�
eLJ��DQDORJLFDO���DFF��3LA��JHQ��3LOJ� VDOW���$V�XVXDOO\�WKLV�DWKHPDWLF�VWHP�FDQ�EH�UH�
SODFHG�E\�DQ�J�VWHP�LQ�VRPH�ODQJXDJHV��6ODY��
TPMÃ� VDOW���/DWY��T=MT� LG����$UP��BÔ� LG���
/DW��DUFKDLF�>(QQ�@�TBMF�LG����*UN��3LI��LQ�eLIOJ��eLINOJ��HWF����3UREDEO\�E�VXIIL[�SULPD�
ULO\� IRUPHG�DQ�DGMHFWLYH� VWHP� 
TBM�EÔ� VZHHW��VDOW\�� �%DOWR�6ODY�� 
TBMEV��� /DW�� GHQRP�

TBMM²��$UP��BÔU�>J�VWHP@���ZKLOH�VXEVWDQWLYH�PHDQLQJ�RI�*HUP��
TBMU�Q��LV�VHFRQGDU\��

����/DWY�� TQVUHT� JO¬Q]HQG�� OHXFKWHQG�� VFKLPPHUQG��� TQV HV¸U
JO¬Q]HQ�� IXQNHOQ��� TQV'«JT� GHU� )XQNHOQGH�  � GHU� 0RUJHQVWHUQ��
����������������������������������������������������
JRHV�EDFN�WR�WKH�ORQJ�JUDGH�RI�WKLV�QRXQ��$V�IRU�DFFHQW�� LQ�DOO� OLNHOLKRRG�ZH�KDYH�WR

DVVXPH�QRZ� WKDW� WKH� ,(� �DQRUJDQLF�� ORQJ� YRZHOV� LQ� WKH� DWKHPDWLF� QRXQV� �L��H�� ORQJ

JUDGH��UHJXODUO\�\LHOG� F L U F XP I O H [ �WRQH��QRW� D F X W H��� LQ�%DOWR�6ODYLF��,W� LV�YHULILHG

QRW�RQO\�E\�/DWY�� T=MT� DQG�H½PWT� .XK��� EXW� DOVR�E\� WKH�/LWK�� IRUPV� OLNH�� ÎV¹��EVLUÙ�
TFTV¹��EVCV¹��WBOEV¹��QJFNV¹��BLNV¹��HWF�

7KH� VWUDQJH� FRUUHVSRQGHQFH� /LWK�� GLDO�� T¸MZNBT� ���� V¹U\PDV�� �/.Ë� ;,,,�� ����� a

/DWY��T§M³NT ���.XUV���GLH�6DO]ODNH��LQ�DOO�OLNHOLKRRG�LV�H[SODLQHG�DV�ERUURZLQJ�RI�/DWY�

T¥MKVNT��WKXV�%¹JD�55�,,�������RU�/DWY��
T=MNT�LQWR�/LWKXDQLDQ�

 

���,� DFFHSW� WKH�H[SODQDWLRQ�RI� WKH� ORQJ�JUDGH�SXW� IRUZDUG�E\�6]HPHU±Q\L� DV� WKH

EHVW�JURXQGHG�DW�SUHVHQW�WLPH��VHH�³ÇÎÇÒÇÏÞÊ�¤³Á���� ������II�

���
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TQV HBOT�� TQJ HBOT� VFKLOOHUQG�� JO¬Q]HQG�� �0ÃKO��(QG]�� ,,,�� �����
������ __� 2,QG�� QIBMH¾D� U½WOLFK�� URW�� KHOOIDUEHQ��� QI§MHVOBD� U½WOLFK�
URW�� KHOOIDUEHQ���*HUP�� 
GMJOLBÔ� IOLPPHUQG�� DXFK�YRQ� UDVFKHU�%HZH�

JXQJ��ZLWK�WKH�QDVDO�LQIL[��1+*�GMJOL� UDVFK��VFKQHOO���GMJOLFSO� JO¬Q�
]HQ��VFKLPPHUQ���0+*�LVQGFSWMJOLF�.XSIHUHU]���1+*�GMVOLFSO�IOLP�

PHUQ��HLQHP�HWZDV�YRUPDFKHQ���DQ�DWWHPSW�WR�FRQQHFW�2,QG��QIBMH¾D
ZLWK�/DW�� GVMH¦SF� WR� IODVK�� VSDUNOH�� VKLQH�� �.U°HN� ������ ����I��� LV� UH�
MHFWHG�LQ�:+�,�������ZKHUH�WKH�UHFRQVWUXFWLRQ�RI�WKH�URRW�RI�WKH�/DWLQ

YHUE�LV�JLYHQ�DV�
CI!H���EXW�WKLV�GRHV�QRW�DFWXDOO\�H[KDXVW�WKH�SURE�
OHP�� DV� DFFRUGLQJ� WR� WKH� UHVXOWV� RI�7K��6LHEVt� VWXG\��ZKHQ� T�PRELOH

ZDV� SUHVHQW� �LQ� WKLV� FDVH�ZH� GHILQLWHO\� GHDO�ZLWK� WKLV� HOHPHQW�� WKH

LQODXW� YRLFHG� FRQVRQDQW� EHFDPH� YRLFHOHVV�� L��H�� 
CIÔ� !� 
QI��� VHH

)UDHQN�� ,,�� �����0D\UKRIHU� ,,�� ���������0D\UKRIHU� (:$� ,,�� ����

�����:+�,�����������3RN�������
�T�Q�I�FMH���

/DWY��QMBµHB��6DOLV��5XM���:LGGULVFK��=½JHQKRI�� HLQH�%ODWWHU��8���
HLQH�%ODVH��ZLH�YRQ�6SDQLVFK�)OLHJHQ�3IODVWHU�RGHU�ZLH�DP�DEJHULH�

EHQHQ�)XVVH���HLQ�URWHU�$XVVFKODJ�PLW�JURVVHQ�)OHFNHQ��8�����QMVµHB

�.DUOV���5XM��� HLQH�%ODVH� DQ�GHQ�+¬QGHQ� YRQ�KDUWHU�$UEHLW���QM}µHB
�:ROPDUVKRI�� HLQH� %UDQGEODVH�� �0ÃKO��(QG]�� ,,,�� ����� ����� ����� __
2,QG��TQIVMJ�HBÔ�P��)XQNH���VHH�)UDHQN��,,�������3RN�������0D\UKRIHU

,,,������

���� /DWY�� TUVUCT� �6DLNDYD�� HLQ�+DXV� RKQH�'DFK��� TUV CT� EHW¬XEW�
YHUEOÃIIW��� TUJ CT� 6FKLHQEHLQ�� a� /DWY�� TU½MCT�� /LWK�� GLDO�� �ËHPDLWLF�
TUV CBT� ���� 3IRVWHQ�� �/.Ë� ;,,,�� ������� 6ODY�� 
TUÁ CÁ�� 5XVV�� ¸¹·³©�
JHQ��VJ��¸¹¶³©¦��6&U��TUpC��JHQ��VJ��TU¾CB�P�� VWXS��VWRÏHU�� �¤ÕÌ�DQG
5-$� ;9,�� ���������� 6ORYHQ�� TU¸ÔC� P�� GHU� 3IDKO�� GLH� 6BXOH��� 6ODY�

TU¹MC¡��8NU��¸¹·ª©¨�I��3IXJKDXSW���%XOJ��¸¹Ì³©¨�I��ODGGHU����*HURY�
¸¹³Ì©¨�I��ODGGHU��VWHS��UXQJ��EUDQFK��WZLJ���6&U��¸¹ß©¨�I��GLH�%DXP�
OHLWHU��DXV�HLQHP�QLFKW�NQDSS�EHKDXHQHQ�%DXPVWDPP����¤ÕÌ���¸¹ß©
I��SO�� VWDLUV���6ORYHQ��TU¸ÔCB� I�� GLH�6WXIH��GLH�6WDIIHO�� �SO���GLH�6WLHJH��
"�6ODY��
TU¹MCÁ��6ORYHQ��TU¶ÔC��JHQ��VJ��TU¸ÔCB�P��GLH�6WXIH���%DOWR�6ODY�
IRUPV� VKRZLQJ� FLUFXPIOH[� �/DWY�� TU½MCT�� /LWK�� GLDO�� TUV CBT� >�@�� 6ODY�

TUÁ CÁ�� DUH� SUREDEO\� UHVXOW� RI� WKH� FRQWDPLQDWLRQ� ZLWK� WKH� SDUDOOHO
IRUPDWLRQ�LQ�ÔQ��/DWY��TU½MQT��/LWK��TUV QBT������
�"�� FROXPQD��WXUULV��

���
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6ODY�� 
TUÁ QÁ� LG��� __� 21� TUPMQJ� P�� 3IHLOHU�� 6¬XOH��� 0(� TUVMQF�� 0/*
TUPMQF�%DONHQ��3IRVWHQ���GH�9ULHV������3RN�������������������
TUFMC��


TUFMQÔ�3IRVWHQ��WR�
TUFMÔ�VWHOOHQ���
���� /LWK�� W±MHZUJ�� SUDHV�� ��VJ�� W±MHBV�� SUDHW�� ��VJ�� W±MHJBV� WR� ZHW�

PRLVWHQ��� W±MHUJ�� SUDHV�� ��VJ�� W±MHTUV�� SUDHW�� ��VJ�� W±MHV� IHXFKW�� QD§
ZHUGHQ�� a� /DWY�� WJUHU�� SUDHV�� ��VJ�� WJUHTUV�� SUDHW�� ��VJ�� WJUHV� IHXFKW
ZHUGHQ���/LWK��W§MHZUJ� HVVHQ��a�/DWY��WBUHT� IHXFKW���WBUE[³UJ¯T� IHXFKW
ZHUGHQ���6ODY��
WºMHB� �5XVV��GLDO��ª¶³·«¨� OLTXLG�� OLTXLG� IDW� DV� D� VHD�
VRQLQJ�� GLVK�� IRRG�� ERLOHG� EHHI�� ILVK� DQG� LQ� JHQHUDO� VHDVRQLQJ� WR

VKFKL�RU� ILVK�VRXS��BMTP� ERLOHG� OLTXLG� IRRG���8NU��ª¶³·«¨� IDW� OLTXLG��

%XOJ��ª³¦«¨� KXPLGLW\��GDPSQHVV��OLTXLG��UDLQ���6&U��ª³½«¨� PRLVWXUH�
GDPSQHVV���6ORYHQ��WM§HB��&]HFK�WM§IB��6ORYDN�WMBIB��+6RUE��XM¸IB
>¦ÝÃÐ���������@���
WºMÐJUJ��5XVV��GLDO��ª¶³·®°¹Ã��SUDHV��VJ����ª¶³·®º�
��ª¶³·®°¿Ã� WR�ZHW��PRLVWHQ�� VHDVRQ� IRRG�ZLWK�ª¶³·«¨� �IDW�� EXWWHU�

VRXU�FUHDP���WR�EXWWHU��SXW�VKRUWHQLQJ�LQ�WKH�GRXJK���8NU��ª¶³·®°¹°

WR�ZHW��PRLVWHQ���6&U��ª³½®°¹°��SUDHV����VJ��ª³½®¹´� WR�ZHW��PRLVW�

HQ��WR�LUULJDWH���6ORYHQ��WM§ÐJUJ��SUDHV����VJ��WMnÐJN�IHXFKW�PDFKHQ��EH�
IHXFKWHQ���� 
W¸MHO�UJ� �5XVV�� ª·³«µº¹Ã�� 6&U�� ªß«µº¹°�� SUDHV�� ��VJ�
ªß«µ¦´� WR� EHFRPH�ZHW��� 6ORYHQ�� PEW7MHOJUJ�� SUDHV�� ��VJ�� PEW8MHOFN
>66.-� ,,,�� ���@

 

���� 6ORYDN� WMIO¾Uj��� 
W¸MHÁ� �6ORYHQ�� W¸ÔI·L�� I�� W¸ÔILB�
6ORYDN�WMILÖ��WMILP�DGY���__�DOO�WKH�JURXS�EHORQJV�WR�WKH�,(�URRW�
AFMH��
2(�XPMDFO�:RONH���26�XPMLBO�Q���2+*�XPMLBO�Q��FORXG���2+*�XFMD

IHXFKW��PLOGH��ZHON���0(�XFMLJO�ZHONHQ���0'X��XFMLFO�IDGH���2+*

X�ML¯O�� W�MDI¯O�� WKHUH� LV� SUREDEO\� D� VHFRQGDU\� YDULDQW� 
AFML��� ,U�
GPMDBJN� EDGH�� ZDVFKH��� :HOVK� HPMDIJ� ZDVK��� &RUQ�� HPMIZ�� %UHW�

HXBMDjIJ� ZDVFKHQ��� ,U�� GPMD� :DVVHUIOXW��� 2+*� XFMI� IHXFKW�� PLOGH�

ZHON����JS�XFMI¦O�ZHLFK��VFKZDFK�ZHUGHQ���0/*�XFMFO�ZHONHQ���/LWK�

WBML¥��JHQ��VJ��WBML¹T��DFF��VJ��WB L�¾���� SXGGOH���%¹JD�55�,�������,,�
������ (/LWK�� �ÆO��� WBML¥� ���� NDÓX�D��� :/DWY�� WBULB�� HLQH� PRUDVWLJH
:LHVH��HLQH�:DOGZLHVH��HLQH�QDVVH�6WHOOH�LQ�HLQHU�:LHVH��KLHU�DXFK�

HLQH� VROFKH� LP�0RUDVW��� HLQ� QLHULJ� JHOHJHQHU�� IHXFKWHU�2UW��� WBULT�
����������������������������������������������������

 

���,Q� 3OHW�� ,�� ����� ,,�� �����PEW¸ÔHOJUJ�� W¸ÔHOJUJ�� ZLWKRXW� DQ\� LQGLFDWLRQ� RI� WKH� QHZ

FLUFXPIOH[�PHWDWRQ\� LQ� WKH�SUHVHQFH�RI� WKLV�YHUE��ZKDW�FDQ�EH�H[SODLQHG�E\�D�PHUH

HUURU�

���
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VXEVW�� HLQ�:DOGE¬FKOHLQ��HLQ�NOHLQHU�%DFK��HLQ�5HJHQEDFK� �GHU�EHL
ZDUPHP�:HWWHU�DXVWURFNQHW���HLQ�PLW�*UDV�YHUZDFKVHQHV�)OÃVVFKHQ�
HLQ�%DFK��GHU�GXUFK�HLQHQ�0RUDVW�IOLHVVW��HLQH�:LHVH��GXUFK�GLH�HLQ

%DFK�IOLHVVW��HLQ�:LHVHQVWUHLIHQ�DP�%DFKXIHU��HLQH�PRUDVWLJH�:LHVH�

HLQ�0RUDVW�� HLQ� QLHGULJ� JHOHJHQHU�� IHXFKWHU� 2UW�� HLQ� IHXFKWHU� 2UW�

GXUFK�GHQ�HLQ�%DFK� IOLHVVW�� DQG�WBMLT� IHXFKW��� RQH� VKRXOG�SUREDEO\

UHFRQVWUXFW�FLUFXPIOH[�IRU�%DOWLF�LQ�WKLV�YDULDQW��WKH�PLQLPDO�GLVWLQF�

WLRQ� EHWZHHQ� WKHVH� YDULDQWV� PDNHV� WKH� VXSSRVLWLRQ� DERXW� DV� ORQJ

GLSKWKRQJ�RU�D�KHDY\�GLV\OODELF�EDVH�GRXEWIXO� �ÓI��7UDXWPDQQ�%6:

�����IRU�WKH�H[SODQDWLRQ�RI� WKH�%DOWR�6ODYLF�DFXWH� LQ� WKH�GHULYDWLYHV

ZLWK�WKH�ILUVW�YDULDQW�RI�WKH�URRW

 

����VHH�)UDHQN��,,������������������

������¶ÂÓÎÇÒ� ,�� ����� �����7UDXWPDQQ�%6:���������� )UDQFNyYDQ

:LMN������3RN������������

���� �"��/LWK��ÐWJMH�UJ��SUDHV����VJ��ÐW±MHJV�� ��VJ��ÐW±MHJ� NXU]�KLQEOL�
FNHQ���ÐWJMH�UJ��SUDHV����VJ��ÐW±MHB�JO¬Q]HQ��IOLPPHUQ���(/LWK��GLDO���ÆO��
����������������������������������������������������

 

���2,QG���59��W0KBO���FLWHG�E\�9DVPHU��DQG�IROORZLQJ�KLP�£§²�,�������ZLWK�WUDQV�
ODWLRQ�FORXG��LV�D�UHVXOW�RI�WKH�GLUHFW�DFFHSWDQFH�RI�6¡\DHDtV�LQWHUSUHWDWLRQ��7KH�IRUP
LQ�TXHVWLRQ��ORF��SO��W0KBO�GV�LQ�59����������E�LV�H[SODLQHG�DV�LQ�GHU�:RONH��E\�6¡\DHD�
EXW�W0KBO��� LQ� WKLV�PHDQLQJ� UHPDLQV�XQSDUDOOHOOHG� LQ�2,QG�� WH[WV� DQG� LW� VHHPV� WR� EH
PRUH�QDWXUDOO\�WR�LQWHUSUHW�WKLV�IRUP�PHUHO\�DV�D�IHPLQLQH�YDULDQW�RI�WKH�ZHOO�DWWHVWHG

W0K§OB�� HQFORVXUH�� VHWWOHPHQW�� FRPPXQLW\��ZLWK� WKH� VDPH�PHDQLQJ� �WKXV�2OGHQEHUJ
DQG�(OLVDUHQNRYD��RU�DV�DQ�DGM��IURP�WKLV�QRXQ��L��H��EHLQJ�LQ�DQ�HQFORVXUH��LQ�D�SHQ��

�WKXV� §ÍÊÉÂÒÇÏÌÐÄÂ� ¥Ò��� ����� EXW� FI�� WKH� GRXEWV� LQ� 0D\UKRIHU� ,,,�� ����� VUHVV� VKLIW

W0K§OB��a�W0KBO���LV�SDUDOOHOHG�E\�P��LBMZ�FB��a�I��LBMZ¡F����P��Q¿SVGB��a�I��QVSVG����1RWH
WKDW�W0KBO���LV�QRW�D�KDSD[�LQ�2,QG���H[FHSW�IRU�ODWH�OH[LFRJUDSKHUV��+HPDFDQGUD��hDE�
GDNDOSDGUXPD��ZKR� WUDQVODWH�W0KBO���DV� HLQH�%½VH�7KDW��6ÃQGH��� WKLV�ZRUG� �LQVWU��SO�
W0KBO�CIJT��LV�DWWHVWHG�DOVR�LQ�$9�����������7KH�FRQWH[W�$9����������g�§SJGH¡TP�W0KBO�CIJS
KBZFNB� UXQ� SDUDOOHO� WR� 59� ����������� WBZ§$� S�KBCIJD� QSBUIBN�� EI§O¡OZ� BTN�LFOB
W0K§OFO¡�KBZFNB�PD\�ZH�ZLQ�g�WRJHWKHU�ZLWK�WKH�NLQJV��WRJHWKHU�ZLWK�WKH�PHPEHUV
RI� RXU� FRPPXQLW\�� �L��H�� LQVWU�� SO�� W0KBO�CIJT� FRUUHVSRQGV� WR� LQVWU�� VJ�� W0K§OFO¡� IURP
W0K§OB���� EXW� WUDGLWLRQDO� WUDQVODWLRQ� RI� W0KBO�CIJT� LV� 5DQN�� 7ÃFNH��� L��H�� g�§SJGH¡TP
W0KBO�CIJS�KBZFNB�LV�WUDQVODWHG�DV�GXUFK�5¬QNH�QLFKW�YHUVHKUWg��RU�VLPLODUO\�PD\�ZH�

XQKDUPHG��ZLQ�g�E\�D� WULFN���KRZHYHU�� WKH�PHUH� WUDQVODWLRQ�RI�W0KBO���DV� Y2M©QD��� LV
DOVR�SRVVLEOH�KHUH��PD\�ZH��XQKDUPHG��ZLQ�g�WRJHWKHU�ZLWK�WKH�PHPEHUV�RI�RXU�FRP�

PXQLW\��

,Q�DQ\�FDVH��EHLQJ�GLVSXWDEOH�59�W0KBO���FDQQRW�YDOLGDWH�WKH�VWUXFWXUH�RI�WKH�URRW�

���
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ÐW§MHBJ��JHQ��ÐW§MH¶¾SO�� ]ZLDG\���ÐW§MHBT����� REVHUZDWRU��Z\ZLDGRZ�
FD�� �YDULDQW� ÐWB HBT� ��� __�*UN��QgLGW� EH]DXEHUQ�� EHW½UHQ�� W¬XVFKHQ�
EHVFKZLFKWLJHQ��� �3RN�� �����)ULVN� ,�� ��������� DV� DQ�REVFXUH�ZRUG��

VHH�)UDHQN��,,�������������������)ULVN�,�����������3RN������

'LSKWKRQJDO�FRPELQDWLRQV�ZLWK��S�

���� "� /DWY�� JTCT� 6WULFNQDGHO��� J/CVMJT� 3IO½FNFKHQ�� *ULIIHO��� /LWK�
½SCJOUJ� WR�ERUH��GULOO��WR�KROORZ�RXW��JRXJH��a�/DWY��V/CJO§U� IRUWZ¬K�
UHQG��ZLHGHUKROW�ERKUHQ��GXUFKO½FKHUQ��� LI�ZH�DFFHSW�D�JHQHWLF�FRQ�
QHFWLRQ�EHWZHHQ�WKHVH�WZR�ZRUGV�WKH�FLUFXPIOH[� LQWRQDWLRQ� LQ�/LWK�

V/CUJ�� SUDHV�� ��VJ�� VSCJ½�� SUDHW�� ��VJ�� VSCJBÕ� ERKUHQ�� a� /DWY�� ½SCU�
SUDHV�� ��VJ�� ½SCKV�� SUDHW�� ��VJ�� ½SCV� ERKUHQ�� LV� H[SODLQHG� E\� WKH

KÔPHWDWRQ\� __� *UN�� aRBHLOJ� UXQGHV� 6FKXVWHUPHVVHU�� �)ULVN� ,�� ����
�)UHPGZRUW�XQEHNDQQWHQ�8UVSUXQJV���� VHH�)UDHQN�� ,,�� ����������

3RN�������
FSFC���
PSPC���
S²C���

���� "� /DWY�� J/CF� LQ�NFÐB� J/CF� +DVHOKXKQ��� MBVLB�J/CF� )HOGKXKQ��
/LWK��GLDO�� ±SCª� +DVHOKXKQ��� ²FSCª� +DVHOKXKQ�� __�21� KBSQJ�P�� +DVHO�

KXKQ���0/*�DQG�0'X��FSQFM� (QWHULFK�� �LQ�WKH�FRQWUDVW� WR�WKH�OLJKW�

FRORXUHG� KHQ��� 21� KBSQS� DGM�� EUDXQ��� 2(� FPSQ�� FBSQ� GXQNHOIDUELJ�

VFKZ¬U]OLFK���2+*�FSQG� IXVFXV��GXQNHOIDUELJ���EXW�*UN���RFN�J� ILQ�
VWHU��GXQNHO��GXQNHOIDUELJ��GXQNHOEUDXQ��� OLNHOLHU�WR�$UP��BSlO� GXQ�
NHOEUDXQ����,(�
PSKIFOÔ��WKHUH�LV�QR�LQGLFDWLRQ�RI�WKH�URRW�VWUXFWXUH�

DQRWKHU� OHQJWKHQLQJ� IDFWRU� LV� QRW� H[FOXGHG� IRU� %DOWLLF� IRUPV�� VHH

)UDHQN�� ,�� ���������7UDXWPDQQ�%6:���������� )ULVN� ,,�� ��������

GH�9ULHV������3RN������

����/LWK��®SEªUJ��SUDHV����®SEªKB� WR� UDYHO�RXW� �JOUS�����§SEB� �/.Ë� ,�
�����DQG� WKH� VHFRQGDU\� VWDQGDUG�YDULDQW�BSE¥� ���� TXDUUHO��GLVFRUG��

/LWK�� GLDO�� �-XÍN��� §SEVT�� §SEÐJBJ� �/.Ë� ,�� ����� a� /DWY�� ¨SE³U� �6DOLV�
0DWN��� =XVDPPHQJHIÃJWHV� WUHQQHQ�� =XVDPPHQJHOHJWHV� DXVHLQDQ�
GHUEUHLWHQ�� VSUHLWHQ��HWZ��$XIJHEDXWHV�DXVHLQDQGHUQHKPHQ��QLHGHU�

UHLVVHQ��ÃEHUWU��� ]HUVW½UHQ��*HO¬XILJNHLW��*HZDQGWKHLW�GHU�5HGH�YHU�
OHLKHQ�� JHVFKZLQG�� JHZDQGW� HWZ�� YHUULFKWHQ�� __� 2,QG�� §SEBUJ�� 0E§UJ
]HUVWLHEW���IOLH§W��O½VW�VLFK�DXI���FDXV��BSE§ZBUJ�PDFKW�IOLH§HQ��O½VW�DXI�

���
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EHGU¬QJW�� TX¬OW��� "�0E¹Ô� )HXFKWLJNHLW��� *UN��aRD«� 6FKPXW]��� *HUP�

BSUJBO��21�FSUB�DXIUHL]HQ��QHFNHQ����VHH�)UDHQN��,���������0D\UKR�

IHU�,�����������)ULVN�,�������GH�9ULHV������3RN������

����"�/LWK��CVSH�UJ��SUDHV����C½SHB�WR�VSRXW��ERLO�RYHU��VHHWKH����ËH�
PDLWLF�� EUXPPHQ�� ]DQNHQ�� XQIUHXQGOLFK� VHLQ�� a� /DW�� CJTHB� 'XQVW�
4XDOP���EXW�/LWK��CJ/HFMBT� GÃQQHV�%LHU���VHH�%¹JD�,,�������������DOVR
CJ/HBMBT� DQG� CJ/HFMJT� ���� �/.Ë� ,�� ����� �����y�SUREDEO\� WKH� UHVXOW� RI
PHWDWRQ\�� FI�� WKH� LPPRELOH� DFFHQWXDO� W\SH� VLGH� E\� VLGH� ZLWK� WKH

PRELOH� YHUEDO� VWUHVV� LQ� /LWK�� DQG� EURNHQ� WRQH� LQ� /DWYLDQ� __� 2,QG�

CIVS§KBOUB� NRFKHQG�� �59���CI0KK§UJ� U½VWHW���CI0GHBD� JHU½VWHW��JHEUD�
WHQ��� CISÐGHSBD� 5½VWSIDQQH��� CISBK�K�BZBUJ� U½VWHW�� EU¬W��� CIBSKBOBD
U½VWHQG�� EUDWHQG��� CIBSKBOBÔ� Q�� 5½VWSIDQQH��� CI0KKBOBÔ� Q�� 5½VWSIDQ�
QH���03HUV��CBSÎUBO� EUDWHQ���03HUV��CSJÎU��3HUV��CJSJÎU� JHEUDWHQ���%D�
OXFKL�CSJlBH��CS¦lBH�U½VWHQ���/DW��GFSUVN�HLQH�$UW�2SIHUNXFKHQ���2/DW�
GFSDUVN�� SDUW�� SUDHW�� SDVV�� IURP� 
GFSH²� EDFNH��� 2,U�� CBJSHFO� %URW��
)UDHQN��,����������:+�,�����������0D\UKRIHU�,,����������DQG�����

�����0D\UKRIHU�(:$�,,�������3RN�������
CIFSFHÔ� U½VWHQ��EDFNHQ��� WR

CIFSÔ��EUXPPHQ���
����"�/DWY��CBTHT�VWUHQJ��EDUVFK��KDUW��KHIWLJ��XQIUHXQGOLFK��]RUQLJ�

__�$UP��CBSL�KHUE��VFKDUI��KHIWLJ��]RUQLJ���2,U��CPSC��CPSQ�W½ULFKW���0,U�
CPSC�URK��XQZLVVHQG���1,U��CPSC�EDUVFK���6ZHG��GLDO��CBSL�HLJHQVLQQL�

JHU�XQIUHXQGOLFKHU�0HQVFK���CBSLVO� UDXK��EDUVFK���0ÃKO��(QG]�� ,�
���������7UDXWPDQQ�%6:�����¦ÈÂÕÌáÏ�¥Ò�������3RN�������
CIPSK7�T

EDUVFK��XQIUHXQGOLFK���� WKH�FRPSDULVRQ� LWVHOI�GRHV�QRW�JLYH�HQRXJK

PDWHULDO� IRU� WKH� DQDO\VLV� RI� WKH� YRFDOLF� VWUXFWXUH� RI� WKH� URRW�� WKLV

PDWHULDO� FDQ�� KRZHYHU�� EH� REWDLQHG� LI� ZH� UHWXUQ� WR� %H]]HQEHUJHUtV

DQG�)LFNtV�FRPSDULVRQ��2(�CFPSDBO� EHOOHQ��� EDUN���,,,���FO����CPSDJBO

WR� EDUN��� 21� CFSLKB� WREHQ�� SUDKOHQ��� /LWK�� CVSH�UJ�� SUDHV�� �� C½SHB
VSRXW��VHHWKH����ËHPDLWLF��EUXPPHQ��]DQNHQ��XQIUHXQGOLFK�VHLQ��DQG
WKH� FRJQDWHV� FLWHG� LQ� WKH�SUHYLRXV� HQWU\

 

���� VHH�%H]]HQEHUJHU� ��� %%
����������������������������������������������������

 

���7KH�IROORZLQJ�ZRUGV�DUH�RIWHQ�UHIHUUHG�KHUH��6&U��©c«Ð¨¹°�WR�FKDWWHU��WDON�XQ�
FHDVLQJO\��WR�WDON�QRQVHQVH��WR�PXWWHU���©³«Ð¨¹°��¤ÕÌ��ÅÐÄÐÒÊÔÊ�ÃÒÉÐ�ÆÂ�ÓÇ�ÏÇ�ÎÐÈÇ
ÒÂÉÕÎMÇÔÊ�� VFKQHOO� XQG� XQYHUVW¬QGOLFK� VSUHFKHQ�� EODWHUR��� FI�� 6&U�� ©³©Ð¨¹°� WR

FKDWWHU��WDON�XQFHDVLQJO\��WR�WDON�QRQVHQVH��WR�PXWWHU���/LWK��CVSC�UJ��SUDHV����VJ��C½SCJV

���



7��"��%ZCP

;;9,�������)LFN�:UWE��,,,��������0ÃKO��(QG]��,�����������GH�9ULHV
����3RN����������

����"�/LWK��H§SCBOB���D��S�� ORFN��FXUO���H§SCBOPUBT� ORFNLJ��NUDXV��

H§SCBOPUJ� �+DDUH�� LQ� /RFNHQ� OHJHQ�� NU¬XVHOQ��� 6ODY�� 
H¹SCB� �6&U�
HdCB� I�� %XFNHO��+½FNHU��� ÓÍÐÄ��H¦CB� I�� GHU�+½FNHU��GHU�%XFNHO�� GLH
5XQ]HO��GLH�6SDQQHUUDXSH��GLH�%DUEH��� __�1,FHO��LPSQB�I�� 5XQ]HO��)DO�

WH���,FHO��LPSQOB�VLFK�]XVDPPHQ]LHKHQ��]XVDPPHQVFKUXPSIHQ���21�

KLQVFKZLQGHQ���,U��HFSCBDI�UXQ]HOLJ���ZLWK�WKH�QDVDO�LQIL[DWLRQ��*HUP�


LSBNQJBO� !�21�LSFQQB� NOHPPHQ�� ]XVDPPHQGUÃFNHQ�� NUÃPPHQ��
0+*� LSFNQGFO� ]XVDPPHQ]LHKHQ��� VHH� )UDHQN�� ,�� ����� 7UDXWPDQQ

%6:�����6NRN�,�������-ºKDQQHVVRQ������3RN������
����"�/LWK��HJSHÐE�UJ��SUDHV����VJ��H±SHÐEÐJV�NQDUUHQ��__�2,QG��HBSKBUJ

WRVW��EUÃOOW�� EUXPPW���$UP��LBSLB®� /¬UP���2(�DSBDJBO��DFBSDJBO� HU�

VFKDOOHQ��� 2+*� LS¡IIPO� NUDFKHQ��� FI�� DOVR� *UN�� GARG«R�ZW� WR

JXUJOH���/DW��HVSHFT� 6WUXGHO��:LUEHO���VHH�)UDHQN��,������������7UDXW�

PDQQ�%6:���������0D\UKRIHU�,�������:+�,�������������������������

3RN����������

����/LWK��HVSE½T�VORZ��VOXJJLVK�������
��D��S��DV�HYHU\ZKHUH�LQ�DGM�

V�VWHPV��� /DWY��HV/ET� �$UUDVFK�� PÃGH��PDWW���HV/EBT� �5XM��� GDV� (U�
PDWWHQ��� HV/E}OT� PÃGH�� PDWW�� ODX� �YRP� :DVVHU���� HV/EFOÐCB� GLH
0DWWLJNHLW��0ÃGLJNHLW��)ODXKHLW���HV/E}OVNT�GLH�0DWWLJNHLW��0ÃGLJ�
NHLW��(UPDWWXQJ����
K0E�� __�*UN��BR«DàJ� ODQJVDP��WU¬JH��VDXPVHOLJ��
VHH�)UDHQN��,�������)ULVN�,�����������FI��:+�,�������IRU�UHODWHG�/LWK�

HV/TUJ��SUDHV����HV/TUB��WR�ZHDNHQ��JURZ�VLFNO\�����
K0E�TUÔ��ZLWKRXW
:LQWHUtV�OHQJWKHQLQJ�VHH�EHORZ��S�������1R�����

1RWH� �2QH�VKRXOG�VHSDUDWH�LW�IURP�,(�
K0B���!�/DWY��HV/U�PDWW��VFKZDFK�ZHUGHQ��
HWF���� IRU�ZKLFK�VHH�DERYH��S�������1R������ ,Q�%DOW�� ODQJXDJH� WKLV� WZR� VWHPV�SUREDEO\

VHPDQWLFDOO\�PHUJHG�

����"�/LWK��L±SCB�VXPSILJH�6WHOOH��0RRUJUXQG���LJSC�UJ��SUDHV����VJ�
L±SCB� ]LWWHUQ�� EHEHQ�� __� 2,QG�� LBSC¾��� LBSCVS§��� LBSCBS§Ô� EXQW�� JH�
IOHFNW��JHVSUHQNHOW���*UN��+gRBEROJ� &HUEHUXV���2,U��DPJSCJN� EHVXGH�
����������������������������������������������������
EUXPPHQ��EURGHOQ��YRP�VLHGHQGHQ�:DVVHU����VHH�7UDXWPDQQ�%6:���y����)UDHQN��,�

��y���

���
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OH��EHIOHFNH���)UDHQN��,�������3RN�������
LFSCFSP���LFSCFSPÔ�VFKHFNLJ���

0D\UKRIHU�,�������DV�$XVWURQHV��ORDQ��FI��6DQW¡O�LBCjBS�JHVSUHQNHOW���

���� "� /LWK�� �ËHPDLWLF�� QBL±STUJ�� SUDHV�� �� VJ�� QBL±STUV�� SUDHW�� ��VJ�
QBL±SEBV� DXV� GHP� 6FKODI� DXIIDKUHQ��ZDFK�ZHUGHQ�� GLH�$XJHQ� DXI�

VFKODJHQ���(/LWK�� �ÆO���QBL²STUJ�� SUDHV�� ��VJ��QBL²STUV�� SUDHW�� ��VJ��QB�

L²SEBV� REXG]L®� s��� RFNQ�®� s��� __� *UN�� KR±DH� I�� 6FKZLQJH�� :LSIHO��
KR«DÉW� VFKZLQJH�� VFKZDQNH��� KR«DA�NW� VFKZLQJH�� VFKZDQNH��

K�RD¨X� ZLOGHU�7DQ]���2,U�� GP�DFSEBJN� ZHUIH���:HOVK�DFSEEBG� ZDQG�
OH��� 2%UHW�� DSFEBN� YDGR��� 21� ISBUB� IDOOHQ�� VFKZDQNHQ�� HLOHQ��� 2(

ISBUJBO�IDOOHQ��VFKZDQNHQ��HLOHQ���0+*��TDIFS[FO�IU½KOLFK�VSULQJHQ�
VLFK�YHUJQÃJHQ���WKH�IROORZLQJ�ZRUGV�SRLQW�WR�D�ORQJ�V\OODELF�UHVRQ�
DQW�� /DW��DBSE²�� JHQ��VJ��DBSEJOJT�P�� �2/DW�� DOVR� I��� 7ÃUDQJHO��:HQ�
GHSXQNW��� SURSHUO\� 'UHKSXQNW�� DQG� 2,QG�� L�SEBUJ�� SHUI�� DVL¹SEB
VSULQJW��KÃSIW���3HUVVRQ�%HLWU�������������EXW�WKH�ODWWHU�LV�QRW�UHOLDEOH
EHFDXVH�RI�WKH�YDULDEOH�FRQVRQDQWLVP��LI�SEBUF��H¾SEBUF��ZKDW�SURE�
DEO\�LQGLFDWHV�D�ORDQ�IURP�'UDYLGLDQ

 

����WKH�FRPPRQ�DQDO\VLV�RI�WKLV

URRW�DV�DQ�HQODUJHPHQW�RI�WKH�SULPDU\�URRW�E\�WKH�GHWHUPLQDWLYH��EÔ

LQWURGXFHV� WKH� URZ��*UN��SKA�RW� WR� VNLS�� GDQFH�� IULVN��� �`�SK«R�ZW
WR�MXPS��WKURE��SDOSLWDWH��a�2,QG��LJS§UJ���LJSBU®�VWUHXW�DXV��YHUJLH§W�
ZLUIW��VFKOHXGHUW���SHUI��DBL�SB���DBLS®��DRU��§L¡SU��SDVV��LSZ§UF��SDUW�
LSO§���ZKDW�VXSSRUWV�WKH�VXSSRVLWLRQ�DERXW�WKH�SULPDU\�FKDUDFWHU�RI
WKH�ORQJ�V\OODELF�UHVRQDQW��WKH�UHVXOW�RI�WKH�UHGXFWLRQ�RI�%H]]HQEHU�

JHUtV�FRPELQDWLRQ�RU�D�ORQJ�GLSKWKRQJ���EXW�PDNHV�WKLV�FRPSDULVRQ

HYHQ�PRUH�GRXEWIXO��WKH�DOWHUQDWLYH�VROXWLRQ�SXW�IRUZDUG�E\�)UDHQN�

,,������VXE�Y��LB/EBT�LV�HYHQ�OHVV�VDWLVIDFWRU\��VHH�)UDHQN��,������DQG
����� ,,�� ���������¶ÂÓÎÇÒ� ,,,�� ����� GH� 9ULHV� �����:+� ,�� ��������

0D\UKRIHU�,����������DQG������)ULVN�,,����������������3RN������

����

���� /LWK��NJSH�UJ�� SUDHV�� ��VJ��N±SHV�� SUDHW�� ��VJ��NJSH�KBV� IOLP�
PHUQ���N§SHBT�����EXQW���N§SHJT��N§SHª�PRWWOHG��VSHFNOHG�DQLPDO�RU
ELUG���/DWY��NJTE[¯U��SUDHV����VJ��NJTE[V��SUDHW����VJ��NJTE[£KV�VFKLP�
����������������������������������������������������

 

���%XUURZ�����������FRPSDUHV�LW�ZLWK�7DPLO��LVUJ��.DQQ��HVEJ��
LVSE�HVSE��VSULQ�

JHQ���FI��DOVR�.LUIHO����/H[LV��������

���
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PHUQ�� IOLPPHUQ�� IXQNHOQ�� IHLQ� UHJQHQ��� NJTHU� EOLQNHQ��� NJTE[JO§U
VFKLPPHUQ��VFKLPPHUQ�ODVVHQ��PDFKHQ��IHLQ�UHJQHQ���/LWK��NJSLT�UJ�
SUDHV����N±SLTJ��SUDHW����NJSLT�KP�WR�EOLQN��ZLQN��WR�VKLPPHU��WZLQNOH�
a� /DWY��NJTLÎ¯U��NJTLÎ¬¯U� PLW� GHQ� $XJHQ� EOLQ]HOQ��� /LWK��NJSH¾PUJ�
SUDHV����NJSH¾PKB��SUDHW����NJSH¨WP�WR�WZLQNOH��VKLPPHU��WR�EH�IODVK\�

JDXG\��GD]]OHG��a� /DWY��NJTHV¸U��NJTH§U� VFKLPPHUQ�� IOLPPHUQ�� IXQ�
NHOQ�� OHXFKWHQ�� IHLQ� UHJQHQ��� /DWY�� N}/HV¸U� VDQIW� UHJQHQ��� N}THB�
N¡SHB��NBTHB� VDQIWHU�5HJHQ��a� 6ODY�� 
NFS¬J� �� 
NFSHUJ��&]HFK�GLDO�
N½F®j� WR� VFUHZ� XS� �RQHtV� H\HV���� 6ODY�� 
N�SHÁ� DGM��� 8NU�� ´à®«°±
EURZQ�ZLWK�GDUN�VWULSHV� �PG�IPSTF�DPBU����6ODY��
N�SHB� I���%XOJ��GLDO�
´àj>«¨� PRUQLQJ� DQG� HYHQLQJ� YDSRXU�IXPH� LQ� JRRG�ZHDWKHU��� 6ODY�

N�SÐJUJ��5XVV��GLDO��´à®®°¹Ã�WR�VHHP��WR���DSSHDU��WR����WR�GDQFH�
IODVK� EHIRUH� RQHtV� H\HV�� WR� GDZQ��� 8NU��´à®®°¹°� WR� EHDW�� VWULNH�

�� 
WR� PDNH� QRWFKHV�� LQFLVLRQV��� %5XVV�� GLDO�� ´àÝ®Â½Ã� WR� GUL]]OH

�GRZQ����´àÝ®Â½½¨� LW� VHHPV� �WR���DSSHDUV� �WR��� �´ÕÒÂ�ÓÌL�ÓÍÐ�ÏLÌ

,,,�� ����� &]HFK�N½FÐJU� TF� WR� IODVK� GDQFH�IODVK� EHIRUH� RQHtV� H\HV� LQ
VOXPEHU��� 6ODY�� 
NÁSÐ�UJ�� SUDHV�� VJ���� 
NÁSÐKa�� �� 
NÁ/ÐJUÃ� �D��S��C�
PHWDWRQ\�LQ� J�LWHUDWLYHV"���5XVV��GLDO��´·à®°¹Ã� ZULQNOH��NQLW�� �JHQ�

HUDOLVDWLRQ�RI�WKH�EDU\WRQHVLV�RI�SUHVHQFH"���6ORYHQ��N¦ÐJUJ�TF��SUDHV�
��VJ��N¦ÐJN�TF� �"����VJ�� LQ�LPSV[B�TF�NSÐJ� GHU�0DLV�UÃKUW�VLFK�DXV���
&]HFK�NS¾ÐJUJ� WR�EOLQN��ZLQN���6ORYDN�NS¾ÐJUJ�TB� WR� VFUHZ�XS�RQHtV
H\HV��� 3ROLVK�GLDO��NSV�Z¬��NSV�Z¬� TJ¥¾ �P�PD[BDI�� WR� VFUHZ�XS�RQHtV
H\HV��� 6ORZLQLVK� NSVÐ·D� WR� EOLQN�� ZLQN��� SUDHV�� NS4Ð��� Q½·NS4Ð��
[NS4Ð��� M�SDUW�� [BNS4ÐZ�� [NS4ÐZ�� Q�� W·NS4Ð·ÔP�� SO�� Q½·NS4Ð·M·�� [B�

NS4Ð·M·��/RUHQW]�3:�,��������6ODY��
NÁSHPM�UJ��SUDHV����VJ��
NÁSHPMÐUÃ�
6ORYHQ��NSHPM×UJ�� SUDHV�� �� VJ��NSHPM²N� ZLPPHOQ�� IOLPPHUQ��� &]HFK
NSIPMJUJ� WR�GUL]]OH��VWUHDP���6ORYDN�NSIPMJUj� WR�GUL]]OH��VWUHDP���KHUH

DOVR�EHORQJ�6ODY��
NÁSH�UJ�WR�ZLQN��EOLQN���5XVV��´¶à«¶¹¦�VWXII\�DLU�
IRJ���´¶à«·¹µÂ±�XQSOHDVDQW��GLVJXVWLQJ���´·à«¶¹Ã�I��YDSRXU��IXPHV��

SDFH�)UDHQN��,����������LW�LV�LPSRVVLEOH�WR�VHSDUDWH�HLWKHU�LQ�%DOWLF

RU� LQ� 6ODYLF� WKH� VWHPV� GHVLJQDWLQJ� LQWHUPLWWHQW� DWPRVSKHULF� SUH�

FLSLWDWHV�� IURP� WKH� VWHPV� GHVLJQDWLQJ� OLJKW�� FRORXU� DQG� RSWLF� LQWHU�

PLWWHQW� SKHQRPHQD� __� 21� NK�SLWJ�� NZSLWJ�� N¼SLWJ� P�� WKLFN� IRJ��

NZSLS�� DFF��VJ�� NZSLWBO� DGM�� ILQVWHU�� �� *HUP�� 
NFSLXJB��� 'DQLVK

���
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N¼SL� GDUN��JORRP\��GLP���N¼SLF� GDUNQHVV���2(�NJSDF� GDUN��PXUN\�

�%RVZRUWK�7ROOHU�������26�NJSLJ� GXQNHO���"�*UN�� �1LFDQGHU��`MOR�

BA�OJ� GDUN��"��� �ZLWK�$HRO��OR���� 
ÉAR�"��� 3RNRUQ\tV� UHFRQVWUXFWLRQ

NFSFHIÔ� EHQHW]HQ�� LV� EDVHG� RQ�*UN�� BRgCW� EHQHW]H�� UHJQH�� ÃEHU�
VWU½PH���BROC��I��5HJHQ��%HZ¬VVHUXQJ��¥EHUVFKZHPPXQJ���BROCET�J
5HJHQ���ZKDW�VKRXOG�EH�NHSW�DSDUW�IURP�WKLV�FRPSDULVRQ�IRU�VHPDQW�

LF�DQG�PRUSKRQRORJLFDO�UHDVRQV��FI��)ULVN�,�������VHH�)UDHQN��,������

�����¶ÂÓÎÇÒ� ,,�� ����� ��������� ��������� %H]ODM� ,,�� �����¿³³Á� ���

���� ���� ����� ���� ���� )DON�7RUS� ,�� ���� DQG� ����� GH�9ULHV� ����� ����

����� 3RN�� ����� ���� �
NFSFHIÔ� EHQHW]HQ���� FI�� 7UDXWPDQQ� %6:�� ����

3RN�� ����� )ULVN� ,�� ������� ����� IRU� UHODWHG� /LWK��NB/HUJ� �SUDHV�� ��VJ�
NBSHTU½�� EXQW�ZHUGHQ�� IOLPPHUQ��ZLWKRXW�:LQWHUtV� OHQJWKHQLQJ�VHH

EHORZ��S�������1R�����

���� "� 6ODY�� 
NºS[Á� IURVW�� IUHH]H�� �5XVV��´¶à·¯�� JHQ�� VJ��´¶à·¯¨�
6&U��´à½¯��6ORYHQ��NS¥[��JHQ��VJ��NS§[B��&]HFK�NS§[��JHQ��VJ��NSB[V�
6ORYDN�NS§[

 

���� 3ROLVK�NS¸[�� JHQ�� VJ��NSP[V�� +6RUE��NS¸[�� JHQ�� VJ�
NS¸[B�� 6ODY�� 
N¸S[O�UJ� WR� EH� FROG�� IUHH]H�� �5XVV��´qà¯µº¹Ã�� SUDHV�
��VJ��´qà¯µº��8NU��´®à¯µº¹°��%XOJ��´àÌ¯µ¨��6&U��´c¯µº¹°�¸��SUDHV�
��VJ��´c¯µ¦´��6ORYHQ���3OHW���N¦[OJUJ���OFN�IULHUHQ��]X�(LV�ZHUGHQ�

 

���

&]HFK� NS[OPVUJ�� 6ORYDN� NS[O¾Uj�� SUDHV�� ��VJ�� NS[OF�� 3ROLVK� GLDO�

NBÐO�¬��M�SDUW��I��[BNBÐAB��.XFDÓD������������__�$OE��NBSUI�P��VWDUNHU
)URVW��� NBSEIFN� ,� VKLYHU� ZLWK� FROG�� ,� DP� FROG��� 2,U�� NFJSD� 5RVW�

���
NFSHJ����0+*�NVSD�PRUVFK��ZHON���21�NPSLOB�PRUVFK�ZHUGHQ�
YHUZHONHQ���WKH�WUDFHV�RI�WKH�KHDY\�EDVH�DUH�FRQVLGHUHG�WR�EH�GXH�WR

WKH�LQIOXHQFH�RI�2+*�CSVPI�0RRUERGHQ��6XPSI���1+*�#SVDI�PRRU�

PDUVK�� IHQ���0/*� CS²L�� 'X�� CSPFL� PDUVKODQG��� KHUH� EHORQJV� UDUHO\

FLWHG� 2(� CS²D�� (QJO�� CSPPL�� EXW� WKHUH� LV� DQ� H[DFW� H[WHUQDO� FRUUHV�

SRQGHQFH� IRU� WKLV� *HUP�� ZRUG�� *UN�� BRÉGOJ� �� ÖLOJ� ERJ�� �+VFK���
����������������������������������������������������

 

���:LWK�XQFOHDU�OHQJWK�WKDW�LV�QRW��KRZHYHU��UHIOHFWHG�LQ�WKH�GHULYDWLYHV�

 

���3OHWHUÍQLN�GRHV�QRW�UHFRUG�WKH�WUDQVLWLRQ�RI�DFXWH�LQWR�WKH�QHZ�FLUFXPIOH[��EXW

WKH�YHUEV�ZLWK�SUHIL[�UHJXODUO\�GHPRQVWUDWH�LW��OBN¦[OJUJ��SUDHV����VJ��OBNS[OFN��PN¦[�

OJUJ�� SUDHV�� ��VJ��PNS[OFN��QPN¦[OJUJ�� SUDHV�� ��VJ��QPNS[OFN��QSFN¦[OJUJ�� SUDHV�� ��VJ�

QSFNS[OFN��QSJN¦[OJUJ��SUDHV����VJ��QSJNS[OFN��VN¦[OJUJ�� SUDHV�� ��VJ��VNS[OFN��[N¦[�

OJUJ��SUDHV����VJ��[NS[OFN��[BN¦[OJUJ��SUDHV����VJ��[BNS[OFN�

���
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ZKLFK� DOWKRXJK� GRHV� QRW� H[FOXGH� GHFLVLYHO\� FRPSDULVRQ� RI� *HUP�

IRUPV� ZLWK� WKH� 6ODY�� DQG� $OE�� ZRUGV� FLWHG� DERYH�� PDNHV� LW� YHU\

GRXEWIXO�� FI�� 3RN�� ������ VHH� ¶ÂÓÎÇÒ� ,,�� ����� 7UDXWPDQQ� %6:� ����

2UHO������3RN������

���� 6ODY�� 
QÃSE²UJ�� ��VJ�� 
QÃSEJUÃ� SHGHUH�� �5XVV�� ·à¬®¹Ã�� 8NU�
·à¬²¹°�� %5XVV�� ·à¬¯®½Ã�� %XOJ�� ·Áà¬ß�� 6&U�� ·�¬K¹°�� ·�¬¹´�

6ORYHQ�� QSE×UJ�� QSE²N�� &]HFK� QSE²UJ�� QSE²N�� 6ORYDN� QSE�J�FUj�� 3ROLVK
QJFSE[JF¬��+6RUE�QKFSErF¬��/6RUE���FSrFq��ZLWK� WKH� ORVV�RI� WKH� UHIOH[
RI� WKH� DFXWH� RI� WKH� URRW� LQ� WKH� PRELOH� DFFHQWXDO� SDUDGLJP� a� /LWK�

Q®STUJ�� SUDHV�� �� VJ��Q®SEÐJV� IXU]HQ��a� /DWY��QJTTU�� SUDHV�� ��VJ��Q}TEV�
SUDHW����VJ��QJTEV�IXU]HQ��VW¬QNHUQ��__�2,QG���'K¡WXS���Q§SEBUF�IXU]W��
SHGLW���$YHVW��Q·S·BBJUJ��*UN��PgRDW��SUDHV����VJ��PgRDOMAI��DRU��ÑPAR�

DON����
É7����IXW��PARD�SOMAI����
É7����SHUI��PgPORDA�IXU]HQ���PRÉDHSIJ
I�� GDV�)XU]HQ�����
É7����2(�GFPSUBO��2+*� GFS[BO� SHGHUH���$OE��QKFSUI
SHGR��� :HOVK� SIFDI� )XU]�� �� 
SJLL¡� �� 
Q7E�L¡�� VHH� )UDHQN�� ,�� ����
¶ÂÓÎÇÒ�,,,�����������0D\UKRIHU� ,,�������)ULVN� ,,�����������:+�,,�

���������3RN������

����"�6ODY��QºSHÁ� �D�SDUW�RI�GRRU�FRQVWUXFWLRQ����D��S��B��5XVV��·¶�
à·«��JHQ��VJ��·¶à·«¨��8NU��·¶à²«��JHQ��VJ��·¶à·«º��%XOJ��·à¦«��ZLWK�WKH

DUWLFOH�·à¦«Á¹��6&U��·à½«��6ORYHQ��QS¥H��JHQ��VJ��QS§HB��&]HFK�QS§I�
6ORYDN�QSBI��3ROLVK�QS¸H��JHQ��VJ��QSPHV���/LWK��Q®SHBT� )LVFKHUNDKQ�
���
(LQEDXP���� (LQEDXP��1DFKHQ�� DXV� HLQHP� DXVJHK½KOWHQ� %DXP�
VWDPP�KHUJHVWHOOWHU�)LVFKHUNDKQ�� �6HUHLVNLV�� GXJ�RXW�� FDQRH�� IHUU\�

ERDW���� (/LWK�� �ÆO���Q®SHBT� ���� F]ºÓQR�� __� 21� GPSLS� P�� PLW� (LVHQ� EH�
VFKODJHQH� 6WDQJH� ]XP�$EVWRVVHQ� HLQHV� 6FKLIIHV���16ZHG�� GLDO�� GPSL

7UDJVWDQJH�� �
0��� /DW��QFSHVMB� DQQH[�� VKHG��KRYHO��KXW�� VKRS��� D�GH�

PLQXWLYH� IURP� 
QFSH¡� *HE¬ON��� WKH� IRUPV� DUH� UHIHUUHG� WR� WKH� URRW

QFSHÔ� VFKODJHQ��� $UP�� IBSLBOFN�� DRU�� IBSJ� VFKODJHQ�� �+RO]�� ]HU�

KDXHQ���2,U��PJSHHJN��BJSSHJN�YHUQLFKWH��]HUVW½UH��W½WH���VHH�)UDHQN��,�
�����¶ÂÓÎÇÒ�,,,�����������:+�,,�������GH�9ULHV������3RN����������

���� "� 6ODY�� 
TUFS¬ � �� 
TUFSH�U �� SUDHV�� ��VJ�� 
TUÛSH�� WR� JXDUG�� WR
ZDWFK�IRU���D��S��D��DEVHQFH�RI�WKH�VWUHVV�UHWUDFWLRQ�LQ�LQI��
TUFS¬ � �DF�
FRUGLQJ�WR�+LUW�,OOL°�6YLW\°tV�ODZ��PD\�DOVR�SRLQW�WR�%H]]HQEHUJHUtV
FRPELQDWLRQ�� /LWK�� T®SHªUJ�� SUDHV�� ��VJ�� T®SHJV�� SUDHW�� ��VJ�� T®SHªKBV

���
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JXDUG���2/LWK��SUDHV����VJ��T®SHNJ�,�JXDUG���/LWK��T§SHBT�����JXDUG��a
/DWY�� TBTHT� JXDUG��� 6ODY�y%DOW�� DQODXW� FRUUHVSRQGHQFH� LV� RI� FRXUVH
LUUHJXODU� __�*UN��STgRGW� WR�ORYH��IHHO�DIIHFWLRQ���SHUI��ÑSTORGA� �+GW���
VHH�¶ÂÓÎÇÒ�,,,������������)UDHQN��,,����������������7UDXWPDQQ�%6:

���������3RN��������
TUFSH��
TUFSL���

���� "� /LWK�� TL®SEªUJ�� SUDHV�� ��VJ�� TL®SEÐJV� 5LVVH� EHNRPPHQ��� WR

FUDFN� �JOUS����EXUVW�� __�2,U��TDFSEJE� NUDW]W�DE���2+*�TDIFS[F��TDIFS[FM

DEJHVFKQLWWHQHV� 6WÃFN��� 2+*� TDVS[� NXU]��� 2(� TDPSU� NXU]��� 21

TLPSUB� IHKOHQ��PDQJHOQ���2(� TDPSUJBO�� NÃU]HU�ZHUGHQ�� IHKOHQ��PDQ�
JHOQ���0'X��TDIPSUFO� NÃU]HU�ZHUGHQ��PDFKHQ�� IHKOHQ���21�TLPSU�Q��
TLPSUS�P��0DQJHO���VHH�)UDHQN��,,������������GH�9ULHV������3RN������

������T�LFS�E���

����/LWK��TNJSE�UJ��:/LWK��SUDHV����VJ��TN±SEÐJV����VJ��TN±SEJ��(/LWK�
SUDHV����VJ��TN±SEV����VJ��TN±SEB�VWLQNHQ��a�/DWY��TNJTE¯U��SUDHV����VJ�
TNJTEV� ULHFKHQ�� VWLQNHQ��� /LWK�� TN±STUJ�� SUDHV�� ��VJ�� TN±STUV�� SUDHW�
��VJ��TN±SEBV� VWLQNHQG��ÃEHOULHFKHQG�ZHUGHQ��DQIDQJHQ�]X�VWLQNHQ�
a�/DWY��TNJTTU��SUDHV����VJ��TNJTTUV��SUDHW����VJ��TNJTEV�VWLQNHQG�ZHU�
GHQ���/LWK��TN§SEBT�*HUXFK��*HVWDQN�����D��S��DFFRUGLQJ�WR�/.Ë�;,,,�
�����PD\EH���
��D��S�"��a�/DWY��TNBTET�*HUXFK��'XIW��a�6ODY��TNØSEÁ
VWLQN��KHDY\�VPHOO���D��S��D��ZLWK�WKH�ORVV�RI�WKH�UHIOH[�RI�DFXWH�LQ�WKH

PRELOH�DFFHQWXDO�SDUDGLJP��5XVV��¸´·à¶¬��8NU��¸´·àJ¬��JHQ��VJ��¸´·�

à¶¬º��%XOJ���ZLWK�WKH�DUWLFOH��¸´à¨¬Ì¹��6&U��¸´àn¬��JHQ��VJ��¸´àn¬¨�
6ORYHQ��TNSnE��JHQ��VJ��TNSnEB��TNSBEp��HWF����/LWK��TN@S>E@WD�VWLQN�

LQJ���DOVR�TN§STBT� VWLQNLQJ���5XVV��¸´¶à·¬°µ¨� FXUUDQW�EXVK��� __�*UN�

�+VFK���SM�RDWNEJ���áPOKORISTIKªJ�`P��TªN�MOR�WN��¯J�P�SQWNEJ

 

���

SMORDO�N���SUNOUSIÉZEIN��SMÉRDIKON���STROUQ�ON��SMARDIKOPªLAI���O�
TO�J�STROUQO�J�PWLO�NTEJ��/DW��NFSEB� 8QUDW��.RW��GHV�/HLEHV���([�
NUHPHQWH�� ���
TNFSE¡�� �:+� ,,�� ���I���� IXUWKHU� FRPSDULVRQV� IRU� WKLV

URZ�� /DW�� NPSEF²�� NPNPSE� ���NFNPSE��� NPSTVN�� NPSE¦SF� EHL§H
�DXFK�YRQ�+LW]H�XQG�.¬OWH���NDXH��HVVH���2,QG��N0EO¡UJ�GUÃFNW��UHLEW�
UHLEW�DXI���*UN��`MgRDW�EHUDXEH��EOHQGH��YHUGXQNOH���HWF���VHH�)UDHQN�
,,�� ����� ���������¶ÂÓÎÇÒ� ,,,�� ��������� ����� ���������7UDXWPDQQ
����������������������������������������������������

 

���3RN�������SO��6W¬QNHU��

���
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%6:� ����� )ULVN� ,,�� ����� ����� ��������� :+� ,,�� ������� ��������

3RN������

����"�/LWK��TOBSHM¤T��JHQ��VJ��TO§SHMJP�DQG�TOB/HMJP�1DVHQVFKOHLP��

TOJVSHM¤T��JHQ��VJ��TOJ½SHMJP�1DVHQVFKOHLP��IOÃVVLJHU�1DVHQURW]���DOVR
TOJ½SHMJT��/DWY��OJTHV¸UJ¯T�K½KQLVFK�ODFKHQ���°VTHU�GLH�=¬KQH�]HLJHQ�
__� 1RUZ�� TOFSLB� VFKQDUFKHQ��� 1RUZ�� GLDO�� TOFSLB�� TOBSLB� SUXVWHQ��

6ZHG��TOFSLB� SUXVWHQ��VFKQDUFKHQ���0/*�TOPSLFO��TOBSLFO� VFKQDU�

FKHQ�� VFKQDXEHQ��� 0+*� TOBSDIFO�� 1RUZ�� OVSLB� NQDUUHQ�� NQXU�

UHQ���'X��OVSLFO� EUXPPHQ��Q½UJHOQ���)UDHQN�� ,,�� ����� �����3RN�� ���
�
TOFSÔH���

����/LWK��ÎJSE±T��DFF��VJ��Î±SE ¾I������KHDUW��a�/DWY��TJTET�+HU]��0XW�
=RUQ��� 3UXVV�� TFZS� KHDUW�� ���
T¦S� �� ,(� QRP��DFF�� 
JySE��� (/LWK�� GLDO�
�ÆO���ÎFSE±T��JHQ��VJ��ÎFSEJ£T��DFF��VJ��Î®SE ¾����UG]H¯��Z�GU]HZLH��URsOL�
QLH��SLºU]H���VHUFH�G]ZRQX���WKH�VDPH�LQ�'¿VHWRV�DFFRUGLQJ�WR�%¹JD
55�,,��������GLDO���6ODY³NDL��Î®SEJT��EDFN�IRUPDWLRQ�DIWHU�DFF��VJ���%¹JD
55� ,�� �����55� ,,�� ������ VWDQGDUG� ÎFSE±T� ���� FHQWHU�� FRUH�� KHDUW�� SLWK�
FODSSHU��WRQJXH���GLDO���'\VQ§��'¿VHWRV��ÎFSEÙ��DFF��VJ��Î®SE¥¾FHQWHU�
FRUH��KHDUW��SLWK���%¹JD�55�,,�������a�/DWY��TFTEF� FHQWHU��FRUH��KHDUW�
SLWK��� WKH� JURXS� RI� IRUPV� ZKHUH� WKH� FLUFXPIOH[� ZDV� JHQHUDOLVHG� LQ

/LWKXDQLDQ� ZKLOH� WKH� UHIOH[� RI� DFXWH� ZDV� UHWDLQHG� LQ� /DWYLDQ�� /LWK�

ÎJSEBÐ� ���� TXDUUHO��EUDZO��DQJHU���GLDO��(/LWK�� �ÆO���ÎJSEBÐ� ���� NÓºWQLD��
/LWK��ÎJ/TUJ��SUDHV����VJ��ÎJSTU½��SUDHW����VJ��ÎJSEBÕ�WR�EH�DQQR\HG��YH[�
HG�� WR� EH� LQGLJQDQW�� DQJU\�� �YDU�� Î±STUJ� /.Ë� ;,9�� ������ ÎJ/EJOUJ� WR
PDNH�DQJU\���YDU��Î±SEJOUJ�/.Ë�;,9�������ZLWK�UHIHUHQFH�WR�.Ë���ÎJ/EZUJ
WR�PDNH�DQJU\���YDU��Î±SEZUJ�DQG�ÎJSEÖUJ�/.Ë�;,9��������ÎJ/EZUJT�WR�EH
DQJU\��a�/DWY��TJ/UJFT��SUDHV����VJ��TJ�V�RU�TJ/TUV¸T��SUDHW����VJ��TSV¸T
VLFK�¬UJHUQ��]ÃUQHQ��HUVFKUHFNHQ��LQWU�����ZLWK�VHFRQGDU\�URRW�DXVODXW
IRUPDWLRQ��� ±FTJTTU��SUDHV����VJ�� ±FTJTTUV��SUDHW����VJ�� ±FTJTEV��DOVR�UHIO�
±FTJTTUJ¯T� ]RUQLJ��E½VH�ZHUGHQ���TJTE³U��SUDHV����VJ��TJTEV��SUDHW����VJ�
TJTEÐKV�HU]ÃUQHQ���IRU�%DOWLF�IRUPV�ZLWK�FLUFXPIOH[�LQWRQDWLRQ�TXRWHG
DERYH� VHH� EHORZ�� S������� 1R����� __� WKH� SULPDU\� ,(� DEODXW� SDUDGLJP

QRP��DFF��
JySE�!�
J¦S��REO��FDVHV�
J7E�� KHDUW��ZDV�UHWDLQHG�LQ�+LWW��
QRP�DFF��LJS��LQ�WKH�REOLTXH�FDVHV�LBSU��KHDUW���LQ�RWKHU�,(�ODQJXDJHV

ZH� ILQG� WKH� UHVXOWV� RI� WKH� VHFRQGDU\� LQIOXHQFH� RI� QRP��DFF�� RQ� WKH

���
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REOLTXH�FDVHV�RU�YLFH�YHUVD��2,QG��QRP��DFF��VJ��I�SEJ��59���DFF��VJ�
I¡SEJN� �$9��� QRP��DFF�� VJ�� I1U� �76�� 7%��� LQ� WKH� REOLTXH� FDVHV� I0EÔ
�I0E���I0E®��I0E§T��I0E§T��I0E²��I0ECI²T��I0UT¾���/DW��DPS��WZR�PRUDH�LQ
3ODXWXV��SUREDEO\�EDFN�IRUPDWLRQ�DIWHU�REOLTXH�FDVHV�IRU�
D¦S���
L¦S

��
LFSS���
LySE���JHQ��VJ��DPSEJT����
J7E����*UN��KwR����
L¦S���
LFSS��

LySE���GDW��KwRI��DOUHDG\�LQ�+RP��� KHDUW���KARD�¨��+RP�����KR«D�¨
�+RP����&\SU��KORD�¨�KHDUW��HWF���2,U��DSJEF�Q�����
J7E����*RWK��IB²SUP�
2+*�IFS[B��2(�IFPSUF��21�IKBSUB�� VHH�)UDHQN�� ,,�����������:+�,�

���������3RN�����������3XKYHO�,9����������

����6ODY��SUDHV����VJ��
W¸SH�����VJ��
W¸SÐFUÃ��LQI��
W¸S¬J��8NU��ªà®¾°�
SUDHV�� VJ����ª®à®º�� ���ª®à®¿� WR� WKURZ���2&6� =�$QKC�� SUDHV�� ��VJ�
=�U>~aBÉLLEIN���6XSU����6&U��ªcÒ°��SUDHV����VJ��ªc«µ¦´�WR�WKURZ��FDVW�
SXW��LQ���WR�JLYH��WR�PRYH�XS��PRYH�DZD\����/DWY��TBWF/HU�HLQWURFNQHQ�
HLQVFKUXPSIHQ���0ÃKO��(QG]��,,,�������(QG]��+DXV��,,�������__�2,QG�

W0F§LUJ�� W§SKBUJ� WR� WXUQ��� W0LU§��� W0KJO§D� NUXPP�� IDOVFK�� U¬QNHYROO��
/DW��WFSH²���FSF�WR�EHQG��WXUQ��JOUS�����VHH�¶ÂÓÎÇÒ�,�����������0D\U�

KRIHU�,,,�����������:+�,,�����������3RN�������������

����/LWK��W®SHBT�����VODYH���/DWY��W}THT�6NODYH���/LWK��W®SHUJ��SUDHV���
W®SHJB��SUDHW����W®SHª� WR�HQVODYH���EXW�(/LWK���ÆO���WF/HUJ��SUDHV����VJ�
WFSHJ½�� SUDHW�� ��VJ�� WFSHJBÕ� XMDU]PLD®�� SRGELMD®���� HWF��� /DWY�� W¨SHT

�$3���$UUDVFK��&���-ÃUJ���3DQNHOKRI��36���6DOLV��6LX[W��:LGGULVFK��DGM�

VLHFK��HOHQG���EXW�/LWK��WBSH½T�����KDUG��GLIILFXOW���2/LWK��WB/HVT��Ô±����
Q¥G]Q\�� WUXGQ\�

 

���� WB/HBT� ���� 1RW�� (OHQG��� 2/LWK�� WB/EBT� �����

 

���

����������������������������������������������������

 

���X§SEVT� QRP��VJ�� P�� �'3� ������� X§SEVT� QRP��VJ�� P�� �'3� ������� ������ ������

X§S_EVT�QRP��VJ��P���'.�����y����X§S_"VT�QRP��VJ��P���'.�����y����X§SEBVT�JHQ��VJ�
P�� �'3� ��������X§SEBVT� JHQ��VJ�� P�� �'3� ������ �������X§SEJPT� JHQ��VJ�� I�� �'3� �������

X§SE¥J�GDW��VJ��I���'3���������X§SE¶¾DFF��VJ��P���'3��������X§SEJ�¾DFF��VJ��I���'3��������

X§SE¶T�QRP��SO��P�� �'3���������XBSEJ¾T�DFF��SO��P�� �'3��������X§SEJBT� DFF��SO�� I�� �'3

������� ZLWK� VWUHVV� UHWUDFWLRQ� DQG� VKRUW� YRZHO� LQ� WKH� ILQDO� V\OODEOH��� YDULDQW� ��D��S�"�

X§SE¾T�QRP��VJ��P���'3��������

 

�����D��S���QRP��SO��X§SEBJ��'3���������������'.��������JHQ��SO��X§SE¶¾�'3������������

�������� LQVWU�� SO�� X§SEBJT� �'3� �������� ORF�� SO�� X§S_E¾QF� �'3� �����y����� X§SE¾QJB� �'3

��������X§SE¾Q?��'.������������D��S���SO��QRP��XBSE§J��'3���������JHQ��XBSE�¾�'3��������
GDW��XBSE§NVT��'3���������LQVWU��XBSE§JT��'3������������

���
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/LWK��WB/HUJ�1RW�OHLGHQ��a�/DWY��W¨SHUJ��SUDHV����VJ��W¨SHTUV��SUDHW����VJ�
W¨SHV� VLHFKHQ�� TXLHQHQ�� HOHQG� VHLQ�� DQ� .U¬IWHQ� DEQHKPHQ��� 6ODY�


WØSHÁ�HQHP\��GHYLO��D��S��D��ZLWK�WKH�ORVV�RI�WKH�UHIOH[�RI�DFXWH�LQ�WKH
PRELOH�DFFHQWXDO�SDUDGLJP��5XVV��ª·à¶«� HQHP\��GHYLO���8NU��ª·à¶«�

%XOJ�� ªà¦«�� ZLWK� WKH� DUWLFOH� ªà¨«¦�� SO�� ªà¨«¶ª®� P�� HQHP\�� FUDIW\

SHUVRQ��GHYLO��GHPRQ���6&U��ªàn«�P��GHYLO���6ORYHQ��WSnH�P��GHU�7HX�
IHO��� &]HFK� WSBI� P�� PXUGHUHU��� 6ORYDN� WSBI� P�� PXUGHUHU��� 3ROLVK

XS¸H��JHQ��VJ��XSPHB�P��HQHP\��� __�2,QG��WS§KBUJ�VFKUHLWHW��JHKW���59

QBS¡W1KÔ� 9HUVWR§HQHU�� $XVZÃUIOLQJ��� *RWK�� XSJLBO� YHUIROJHQ�� SHL�
QLJHQ���XSBLT� P�� 9HUIROJHU��� 21� SFLB� WUHLEHQ�� MDJHQ�� U¬FKHQ��� 2(

XSFDBO��2)�XSFLB� WUHLEHQ�� U¬FKHQ���26�XSFLBO��2+*� SFIIBO� VWUD�

IHQ�� U¬FKHQ�� HWF��� VHH� )UDHQN�� ,,�� ������ ¶ÂÓÎÇÒ� ,�� ����� 7UDXWPDQQ

%6:������:+�,,�����������)HLVW�����������GH�9ULHV������3RN�������

���� /LWK�� W§SÐBT� )LVFKUHXVH��� W§SÐB� ���� )LVFKUHXVH�� a� /DWY�� WB/[B
�6DOLV��.RVHQKRI���WBT[B� �$3�� >EXW�$3���WB/ÐB� �SÍDQ¡V�@��%HUV��� %RU�
FKRZ��'URVWK���*ROJ���-ÃUJ���.DO]���.RNQ���2NQLVW��3UO���5RQQHE���6DXV�
VHQ��6WRFNP���&���1½WN���*U��%XVFKK���.O���'UXZ���)LVFKZHKU���0ÃKO��
(QG]�� ,9�� ��������

 

��� a� 8NU�� ª¶à·¯¨� VWULQJ�� WZLQH��� /DWY�� WJ/[³U
�$��2WWHQKRI��&���:ROPDUVKRI��� WJT[³U� �$UUDVFK�� -ÃUJ���1��:RKOIDKUW�
3UO���6HOVDX��7ULN���EHZHJHQ��UÃFNHQ��ULFKWHQ���WJ/[³UJ¯T�8��VLFK�EHZH�
JHQ���0ÃKO��(QG]��,9��������a�5XVV��ª®à¯°¹Ã�WR�GR�RU�WDON�VWXSLGO\�
WR�OLH�"���6ODY��
WFSrU ��SUDHV����VJ��
W;Sr�����VJ��
WÃSrUÃ�ZLWK�WKH�ORVV
RI� WKH�UHIOH[�RI�DFXWH� LQ� WKH�PRELOH�DFFHQWXDO�SDUDGLJP��5XVV��GLDO�

�¦ÂÍÞ�� ªà¯¹Ù� WR� GR� VPWK�� IRU� D� ORQJ� WLPH�� VWXSLGO\�� WR� WDON� QRQ�

VHQVH�RU�VPWK��LQDSSURSULDWH���8NU��ªà¯¹Ù��SUDHV����VJ��ªà¯Ö����VJ�

ªà¯®¿� WR� WDON� QRQVHQVH�� FKDWWHU�� WZDGGOH���2&6� DRU�� ��VJ�� HK=�SB@
�(XFK���� ��SO�� HK=�$JK@a J}a �0DU��� $VV���� ��SO�� HK=�$J}a J}a �0DU��� $VV���
HK=�$J&a J&a �6LQ��� WR� RSHQ��� SDUW�� SUDHW�� IH=�SBSa A@a WR� WLH��� HL=�SBS�
HL=�UBSa�6XSU���WR�RSHQ�VOLJKWO\���6&U��ª�¸¹°�¸��SUDHV����VJ��ª�¯¦´�¸
����������������������������������������������������

 

���0HWDWRQ\�EHIRUH� WKH�GRPLQDWLQJ�VXIIL[HV�DQG� LWV�JHQHUDOLVDWLRQ� LQ� WKH� UHODWHG

GHULYDWLYHV�/LWK��WF/ÐUJ��SUDHV����VJ��WFSÐJ½� HLQHQJHQ��SUHVVHQ��a�/DWY��W¯S[U ���SUDHV���
VJ�� W¯SÐV ��� SUDHW�� �� VJ�� W¯S[V �� .DUOV�� ZHQGHQ�� �0ÃKO��(QG]�� ,9�� ������ /LWK�� WJSÐ�UJ�
SUDHV����WJ/ÐJ��SUDHW����WJSÐ�KP�ELQGHQ���WJ/ÐJT�P��6WULFN��

���



%DOWR�6ODYLF�$FFHQWRORJ\�DQG�:LQWHUtV�/DZ

WR�ZKLUO��VSLQ�RQ�WKH�VSRW���¯¨ª�¸¹°��SUDHV����VJ��¯¨ª�¯¦´�WR�WLH��__�,(

URRW� 
AFSI��� 
ASFI��� 2,QG�� WSBK§Ô� P�� +ÃUGH�� 8PKHJXQJ��� W0K§OBÔ� Q�
8PKHJXQJ��8PIULHGLJXQJ���$YHVW�� �M���WBS·[Ô� DEVSHUUHQ�� �RSW��W·S·�

[Z�O�VLH�VROOHQ�DEVSHUUHQ�����J���W·S·[2OB����M���WBS·[¡OBÔ�Q����J���W·S·�
[2O¡Ô� I�� *HPHLQGH��� 23HUV�� WBSEBOBÔ� Q�� *HPHLQZHVHQ�� �%DUWKROR�
PDH������������������.HQW�������*UN��(S���,RQ��ÑRGW��(S��ÐgRGW��$WW�
E�RGW�E�RGW�� DOVR�(S�� ÐgRGNªMI�� ,RQ�� �gRGNªMI��+VFK�� ÕRGNàW� WR� VKXW
LQ�� VKXW� XS�� VKXW� RXW�� �� 
EVERG��
VERG���2,U�� GSBJH� :DQG��� ,U�� GSBJHI
:DQG�DXV�)OHFKWZHUN��'DFK��+ÃUGH����
ASFHJ���"�2(�XS¥OD� .UÃP�
PXQJ��5DQNH���XS¥ODBO� GUHKHQ���XSJODMF� 5XQ]HO���2+*�S¥OLFO�� WKH

ZRUGV�ZLWK�WKH�YRLFHG�DVSLWDWHG�FRQVRQDQW�DQG�WKH�JHQHUDO�PHDQLQJ

WR�SUHVV��SUREDEO\�GR�QRW�EHORQJ�KHUH��/DW��VSHF²�WR�VTXHH]H��SUHVV�

WR�RSSUHVV��WR�DGMRLQ��ERUGHU��WR�EHVLHJH��DWWDFN���21�VSHB� GUÃFNHQ�
UHLEHQ���ZSHKB� ZÃUJHQ���2(�XZSHBO��2)�XFSHJB� W½WHQ���0+*�FS�XFS�
HFO�ZÃUJHQ��DQG�2+*�XVSHFO�ZÃUJHQ���VHH�)UDHQN��,,������������
¶ÂÓÎÇÒ� ,�� ����� �����±ÒÇÐÃÒÂÈÇÏÓÌÊË� ,� ������� 7UDXWPDQQ� %6:�

����� 0D\UKRIHU� ,,,�� ����� ����� )ULVN� ,�� ��������� :+� ,,�� ��������

���������3RN��������
AFSI���
ASFI����FI��3RN�������������
AFSÔII���
���� /LWK�� ÐW±SCMJT� 6SHUOLQJ�� 6SDW]�� a� /DWY�� [WJ/CVM�J�T� 6SHUOLQJ��

6ODY�� 
XPSC�� VSDUURZ��� 5XVV��ª¶à¶©®±��25XVV�� =H�H<CC�� 5XVV��&K6ODY�
=�;<CC��6ORYHQ��WS§CFMK��3ROLVK�XS¸CFM��2+6RUE���;,;�F���XS¸CFM��¦ÝÃÐ
������ ����� /6RUE�� SPCFMj� __�*UN�� �+VFK���¦�BILLOJ� ��BASIL�SKOJ��RNIJ�
DFFRUGLQJ� WR� WKH� *UHHN� GDWD� WKH� VKRUW� V\OODELF� UHVRQDQW� LV� PRUH

OLNHO\�� LQ� %DOWLF� WKH� FRQWDPLQDWLRQ� ZLWK� WKH� ZRUGV� EHJLQQLQJ� ZLWK

ÐÔ�[Ô�WRRN�SODFH��FI��/DWY��[WÐHVST� VSDUURZ����¶ÂÓÎÇÒ�,�������)UDHQN�

,,��������)ULVN�,,������

'LSKWKRQJDO�FRPELQDWLRQV�ZLWK�QDVDO�UHVRQDQWV

����/LWK�� µT®JPT�SO�� ZRPE��EHOO\����
²OTU@PÔ���
JOE�U@P����
+E�U@P��
/LWK�� ±OLTUBT� ���� NLGQH\��� /DWY�� ³LTUJT�� 23UXVV�� JOTUJYT� �9RF�� ����� �


JOE�UPÔ� �� 
+E�UPÔ� DQG� �� 
JOE�UJÔ� �� 
+E�UJ��� /DWY�� ³TUSJ� SO�� NLGQH\V��
23UXVV�� JOTUSBO� 6FKPHU�� �9RF�� ����� �� 
JOE�U�F�S�� �� 
+E�U�F�S��� KHUH
DOVR�SUREDEO\�EHORQJV�6ODY�� 
�TUP� NLGQH\��ZLWK� WKH� ORVV� RI� QDVDOLVD�

���
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WLRQ�DV� LQ�D�QXPEHU�RI�VLPLODU�FDVHV��6&U��GLDO�� ��DN���&UHV�� KÈTUP�Q��
6ORYHQ�� PCoTUKF� GLH� 1LHUHQ��� DGM�� PCoTU·O�� �I��� PCoTUOB� 1LHUHQ��� �WKH
QRUPDO�SRVLWLRQV�RI�QHZ�FLUFXPIOH[�LQWRQDWLRQ���WKH�IRUP�RI�VJ��PCoTU
I�� GLH�1LHUH��ZDV�FOHDUO\�H[WUDFWHG�IURP�WKH�FROOHFWLYH�QRXQ��EXW� LWV

DFFHQWXDWLRQ�FDQ�EH�H[SODLQHG�E\�WKH�JHQHUDOLVDWLRQ�RI�WKH�QHZ�FLU�

FXPIOH[� IURP� WKH� SDUDGLJPDWLF� IRUPV�� ZKHUH� LW� ZDV� SRVLWLRQDOO\

PRWLYDWHG� __�0/*� JOTUFS� (LQJHZHLGH�GHV�JHVFKODFKWHWHQ�7LHUV���21

²TUS� GDV� GLH� (LQJHZHLGH� XPJHEHQGH� )HWW���*UN�� �+RP��� ÑNDINA� GLH
(LQJHZHLGH���ÑNDON� LQVLGH���0,U�� JOOF� GLH�(LQJHZHLGH�� ���
FOE�@P���
/DW��FOEP�� JOEV� LQ��� FI�� WKH�GHULYDWLYHV�ZLWK� 
FOÔ�ZLWKRXW� �E���2,QG�

BOUS§N�Q�� LQVLGHV��JXWV���*UN��ÑNTERA�SO��Q�� JXWV��ERZHOV���21� JÞSBS
SO��(LQJHZHLGH���6ODY��
¥US¡��SO��
�US¡�!�
¥USu�OLYHU���
ÇUSPC¡�!�
�US¡CB
LQVLGHV���VHH�)UDHQN�������7UDXWPDQQ�%6:�������������ªÍÍÊÙ�³ÄÊ�

ÔÝÙ�ª¢������3RN������DQG������ÓI��¿³³Á������������

����(/LWK��§OHMJT����� FRDO���VWDQG��BOHM±T��JHQ��VJ��BOHMJ£T�I�� FRDO��
��D��S���GLDO��>ÆO�@�BµHMJT��JHQ��VJ��BµHMJP��/DWY��½PHMF�FRDO���LQ�DOO�WKHVH

FDVHV�WKH�FKDQJH�RI�WKH�LQWRQDWLRQ�LV�FRQQHFWHG�ZLWK�WKH�JHQHUDOLVD�

WLRQ� RI� PHWDWRQ\� LQ� WKH� FRQWUDFWHG� �@PÔ� DQG� �@¡�VWHPV��� 6ODY�� 
]HMÃ
FRDO��� D��S��B� �5XVV�� Ö«¶³Ã�� Ö«³Ä�� 6&U�� eHBMK�� JHQ�� VJ�� eHMKB�� 3ROLVK
X¥HJFM��__�2,QG��§�H¡SBÔ�P��.RKOH���*DHO���1,U��BJOHFBM�/LFKW��)HXHU��
VHH�)UDHQN��,������¶ÂÓÎÇÒ�,9�������%¹JD�55�,,�������7UDXWPDQQ�%6:

���0D\UKRIHU�,������3RN������

����"�6ODY��
]HÁMÁ�FRUQHU���D��S��B��8NU��ªÖ«¶³��JHQ��VJ��ªÖ«³¨��6&U�
GLDO��ß«¨³�� JHQ��VJ��ß«³¨�� 6ORYHQ�� W_H·Ô�� JHQ��VJ�� W_HMB� �QHZ� FLUFXP�
IOH[���&]HFK�¾IFM��JHQ��VJ��¾IMV��6ORYDN�VIPM��3ROLVK�X¥HJFÔ��JHQ��VJ�
X¥HÔB��PRGHUQ�5XVV��Ö«¶³��JHQ��VJ��º«³¦��D��S��C�LV�DIWHU�WKH�SDWWHUQ�RI
RWKHU� QRXQV� ZLWK� WKH� VXEPRUSK� �M���� EXW� LQ� 2OG� 5XVVLDQ� SUREDEO\

D��S��B�ZDV�UHWDLQHG��FI��=a>E;=�ha�t >E���¹ÕÆ�������__�/DW��BOHVMVT�:LQNHO�
(FNH��HQWOHJHQH�*HJHQG���2,QG��§�HBÔN�Q�� *OLHG���B�H¿MJÔD� )LQJHU�
=HKH���VHH�¶ÂÓÎÇÒ�,9�������:+�,���������0D\UKRIHU�,������3RN��������

����"�/LWK��½OHUJ��SUDHV����VJ��½OHTUV��SUDHW����VJ��½OHBV�ZLPPHUQ

ZLH� HLQ� +XQG�� __� 0,U�� POH� 6W½KQHQ�� 6HXI]HU�� :HKNODJH�� �SUREDEO\
DOVR�2,U��FOOBDI���
FOH�O�¡L¡�.U¬KH����1RUZ��GLDO��BOL�*HZLPPHU�
6HXI]HQ�� .XPPHU�� 5HXH��� 'DQLVK� BOL�� BOLF� .ODJH�� %HVFKZHUGH��

���



%DOWR�6ODYLF�$FFHQWRORJ\�DQG�:LQWHUtV�/DZ

0/*�BOLFO�VW½KQHQ��VHXI]HQ�

 

����)UDHQN��,,�������������)DON�7RUS

,�� ��� �*HUP�� 
BOHÔ� HQJ� VHLQ���� GH� 9ULHV� ���� 3RN�� ���� �
+H��� 
FOH��

POH����ÓI��¶ÂÓÎÇÒ�,9���������������
����/LWK��®OHUJ��SUDHV����®OHJB��SUDHW����®OHª� ZÃUJHQ��EHGU¬QJHQ�

GUÃFNHQ�� TX¬OHQ��� ±OHUJ� YHUDUPHQ��� (/LWK�� �ÆO��� JOH�UJ�� SUDHV�� ��VJ�
²OHJV��SUDHW����VJ��JOH�KBV� OHQL®�VL¥���±OHJT�P���±OHª�I������ )DXOHQ]HU��

±OHBT��BOH½T� IDXO�� WU¬JH��a� /DWY�� ³HU�� SUDHV�� ��VJ�� ³HTUV�� LQQHUOLFKHQ
6FKPHU]� KDEHQ�� YHUGULH§OLFK�� PÃUULVFK� VHLQ��� ³HO¯U� HLQHQ� (NHO� KD�
EHQ��� ³HOJT� PÃUULVFKHU� 0HQVFK��� SUREDEO\� KHUH� DOVR� EHORQJV� 6ODY�

K¥HB�� 
K¥(B�� 5XVV��� %5XVV�� ©§©¨�Ä«§� ZLWFK�� %DED�<DJD��� 8NU�� ß¯Ä
ZLWFK���2&6�&�;a I�� LOOQHVV��� %XOJ�� ¯¦� DQJXLVK�� WRUPHQW��� 6&U�� K®¯¨
KRUURU���6ORYHQ��K®[B� IXU\���3ROLVK�K¥E[B� ZLWFK��%DED�<DJD��DQ�DQJU\

ZRPDQ���2&]HFK�K²[²� /DPLD��� __�21�FLLJ� 6FKPHU]��.XPPHU�� �2(
JODB�6FKPHU]��9HUGDFKW��6WUHLW���2)�JOD��G��L��KJOD��HU]ÃUQW���WKH�IRUPV
ZLWKRXW�QDVDO�DUH�DOVR�UHIHUUHG�KHUH��/DW��BFHFS��BFHSB��BFHSVN�LOO��RQ

WKH� GHFOLQH�� GHUDQJHG�� EDG�� VKDWWHUHG�� ZHDN�� XQVWHDG\�� DJRQL]LQJ�

FRPSOLFDWHG�� KDUG�� VDG�� XQKDSS\�� GHSUHVVHG��� XQLWHG� VXE� WKH� URRW


BJHÔ�a�
JOH���2,QG��Z§LGNBD�P�� .UDQNKHLW��DOVR�EHORQJV�KHUH� LI�ZH
DFFHSW� WKH� GLV\OODELF� FKDUDFWHU� RI� WKH� URRW� 
BJFH��� WKH� VHPDQWLFDOO\
OHVV� SODXVLEOH� FRPSDULVRQ� ZLWK� WKH� JURXS� RI� VWHPV� XQLWHG� VXE� WKH

URRW�
BJHÔ� �VLFK��KHIWLJ�EHZHJHQ�� VFKZLQJHQ�� YLEULHUHQ�� LV� DOVR�SRV�
VLEOH�� 21� FJLJOO� ZLOG�� ZÃWHQG��� 2(� ¡DPM� HUVFKURFNHQ��� *UN�� A�G�J
6WXUPZLQG�� =LHJHQIHOO���2,QG��®KBUJ� UHJW� VLFK�� EHZHJW� VLFK��� UHGXS�

OLFDWHG�PHG��59� KBUF��SDUW�� �KBN¡OBÔ� LQ�%HZHJXQJ�VHW]HQ�� WUHLEHQ��

SOXVTXDPSI��"��¡JKJKBU�y�VHH�DERYH��S�������1R����� �/LWK��§JLÎUJT� /HL�
GHQVFKDIW��*OXW��+LW]H����VHH�)UDHQN��,������¶ÂÓÎÇÒ�,9���������������

7UDXWPDQQ�%6:�����0D\UKRIHU�,�������)ULVN�,������:+�,������GH�9ULHV

��������3RN������
BJHÔ�
JOH�����������
BJH����FI��0D\UKRIHU�,�����
���� "� 6ODY�� 
H]CB� �WUHH��IXQJXV��� D��S��B� �8NU�� «Ö©¨� WUHH�IXQJXV��

%XOJ�� «Ì©¨� PXVKURRP�� WUHH�IXQJXV�� WLQGHU�� DPDGRX�� OHSURV\��� 2&6
����������������������������������������������������

 

���$FFRUGLQJ�WR�)DON�7RUS�,�����KHUH�DOVR�EHORQJ�21�FLLJ�P��6FKPHU]��.XPPHU�

��*HUP�� 
JOLBO�� 2(� JODB� %HVFKZHUGH�� *UROO�� =ZHLIHO�� 9HUGDFKW��� 2)� KJOL� HU]ÃUQW��

6ODY�� 
K¥(B�� /LWK�� ®OHJV�� ZKDW�� KRZHYHU�� HUURQHRXVO\� XQLWHV� WKLV� JURXS�ZLWK� WKH� QH[W
JURXS�1R�����

���
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>~<;a SP�GGOJ�� �6XSU���2VWU����6&U�� «ß©¨� OHSURV\���6ORYHQ��H^CB� WUHH�
IXQJXV��� &]HFK� IPVCB� �WUHH��IXQJXV��� a� /DWY�� HV%CB� *HVFKZXOVW�

(UK½KXQJ�� +DXIH��� (/LWK�� �ÆO��� H¾NCBT� ���� JX]�� JUXGND�� V]\V]ND�� __
21�LVNQS�.OXPSHQ���1RUZ��GLDO��LVNQ�.OXPSHQ��.OR§��KDOENXJHO�
I½UPLJH� (UK½KXQJ� DP� (UGERGHQ��� LBNQ� �UXQGOLFKHU�� 6WHLQ�� %HUJ�
NQROOHQ�� 6WXPSI� YRQ� 6W½FNHQ��� VHH�¶ÂÓÎÇÒ� ,�� ��������� )UDHQN�� ,�
�����¿³³Á�����������7UDXWPDQQ�%6:�����

����"�/LWK��H½OHB����� %XFNHO��%DOO��.OXPSHQ���H½OHUJ��SUDHV����VJ�

H½OHV� VLFK� NUÃPPHQ��� H½OHJOUJ� ODQJVDP� JHKHQ�� YRQ� HLQHP� JH�
NUÃPPW� JHKHQGHQ� 0HQVFKHQ�� __� *UN�� G�GGROJ� P�� $XVZXFKV� DP

6WDPP�YRQ� OE¬XPHQ��0HHUDDO���GOGGR¨NH� I�� DQJHVFKZROOHQH�+DOV�
GUÃVH���GOGGàLOJ�URXQG���21�L�LLS�%DOO�����
HPOHV�T���WBUO�LBLLJ�P�
:DVVHUHLPHU���0/*�LJOLF��1RUZ��GLDO��LJOL�F�� :LQGXQJ�EHL�HLQHP

7DX��� LJOL� NOHLQH� %LHJXQJ�� YHU¬FKWOLFKH� %HZHJXQJ� GHV� .RSIHV��
1RUZ��GLDO��LBOL�'UHKXQJ��.QRWHQ�LP�)DGHQ��8QZLOOLJNHLW���KHUH�DOVR

EHORQJ�DFFRUGLQJ�WR�)UDHQNHO�WKH�IRUPV�ZLWK�WKH�PHWDWRQ\�XQGHU�WKH

FRQGLWLRQV�RI�WKH�GRPLQDQWH�VXIIL[��/LWK��H�ÐUJ��SUDHV����H�ÐJB��SUDHW�
��H�Ðª� PLW� HWZDV�:DUPHQ� ]XGHFNHQ�� ZDUP� EHWWHQ��� WR� FRYHU� ZLWK
WKH�ZLQJV��� /LWK��H�ÐUJT�� SUDHV�� ��H�ÐJBTJ�� SUDHW�� ��H�ÐªTJ� WR� VKULYHO�
VKULQN��JOUS�����FI��3RN�������VHH�)UDHQN��,������������¶ÂÓÎÇÒ�,������

�����6NRN�,�������7UDXWPDQQ�%6:����������:+�,�������3RN������

���������

����"�/LWK��HS�TUJ��SUDHV����VJ��HS®OEV��HS®OEÐJV�WR�VFUDSH��VFUDWFK�
__� /DW�� GSFOE²�� GSFOEFSF� ]HUPDOPHQ�� GLH� =¬KQH� NQLUVFKHQ��� *UN�
C�NDROJ�P�� *UDXSH��.RUQ���GLVVLPLODWLRQ�IURP�
CR�ND�ROJ���EXW�*HU�
PDQLF�VKRZV��EI���2(�HSJOEBO�]HUUHLEHQ��]HUPDOPHP���VHH�)UDHQN��,�

�����:+�,�������3RN������

���� "� /LWK�� L§OEVPMBT� .HUQ�� __� 2,QG�� LBOEBÔ� P�� .QROOHQZXU]HO��
LBOE¾LBÔ�P�� 6SLHOEDOO���LBOEVLBÔ�Q�� .LVVHQ���*UN��K�NDOI� ��KERA�AI�
`STRÉGALOI� �+VFK����K�NDULOJ� .QRFKHQJHOHQN�GHU�)LQJHU��.QHEHO�
)DXVW��2KUIHLJH��:XOVW�GHV�=DKQIOHLVFKHV���KONDàLWMA� *HVFKZXOVW��
)UDHQN�� ,�� ���� �WR� LÓTUJ� EHL§HQ����0D\UKRIHU� ,�� ����� �������� �VXS�
SRVHV�D�'UDYLGLDQ�VRXUFH���)ULVN�,�������3RN�����������
LPOEPÔ� *H�

EDOOWHV���WR�
LFOÔ�]XVDPPHQGUÃFNHQ���

���
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����"�/LWK��M®OHª���D��S��YDOOH\��KROORZ���MJOH¾PUJ�WR�VZD\��URFN��US���

a�/DWY��MÐHV¸U�VFKZDQNHQ��VLFK�VFKDXNHOQ��__�2,QG���ODWH��UDUH��SB�HBUJ

VLFK�KLQ�XQG�KHU�EHZHJHQ���WKH�SULPDU\�TXDQWLW\�RI�WKH�GLSKWKRQJ�LV

QRW�FOHDU��VHH�)UDHQN��,�������3RN�������0D\UKRIHU�,,,�����

����"�/LWK��O®OESª�6FKLOIURKU��a�/DWY��O³FESF�5RKU��6FKLOI���FI��DOVR

/DWY��OBÎ®J�GDV�6FKLOI��5RKU����
OBETMJT�"���(/LWK���ÉO���N³OESª�����DQG

NJOESÙ� ���� WU]FLQD�� �ZLWK� GLVVLPLODWLRQ� OoO� !�NoO�� __� %DOW�� IRUPV

FDQ�EH�FRQVLGHUHG�WR�EH�F�JUDGH�DQG�]HUR�JUDGHV�RI�WKH�VWHP�ZKRVH

]HUR�JUDGH�
O+ESÔ�LV�DOVR�UHWDLQHG�LQ�,QGLDQ��2,QG��OBC§D��OBE§D��P�
6FKLOI�� 6FKLOIURKU�� �59���� OBM§D� P�� 6FKLOI�� 6FKLOIURKU��� 3DOL� OBEB��
3UDNU��FBCB���FBMB���+LQGL�OBV� 6FKLOI�� �FI��DOVR�$IJK��O�VB� I�� SHGXQ�
FOH��VWHP��PG�B�USFF����y�GHYHORSPHQW�RI� WKH�FOXVWHU�
+ES�
OES� LV� WKH
VDPH� DV� LQ�2,QG�� ¡FCBÔ� Q�� (L��� GX�� +RGHQ�� �� 
¡OESB�� �S� LV� UHVWRU�
HG� IURP�'DUGLF� DQG�1XULVWDQL� SDUDOOHOV��.DODVKD�²FCSBL� HJJ��� GLDO�
8UWVXQ� ICHSBL�� 3DVKDL� ²MVL� WHVWLFOHV�� �� 
¡OESVL�y�DQG� LQ� 1RUWK�
:HVWHUQ�JURXS��/DKQG¡�@FCV@� HJJ��H\HEDOO���ERUURZHG�LQWR�0XQGD�
.KDULD�FFC@�(L���6RUD�BESF�(L��a�6ODY��
K�ESP�!�
K¥ES¡��VHH�0D\UKRIHU
(:$�,�������7XUQHU�&',$/�DQG�7XUQHU�$GG���1R���������¶ÂÓÎÇÒ�,9�

������LI�RI�FRXUVH�2,QG��OBC§D�GRHV�QRW�RULJLQDWH�IURP�'UDYLGLDQ��FI�
.DQQ�� OBEEV� UHHG��� EXW� LW� LV� QRW� YHU\� OLNHO\� VLQFH� .DQQ�� VWHP� JRHV
EDFN�WR�3URWR�6RXWK�'UDY��
O¡FBMÔ� �'('���1R�������� �GLUHFW�ERUURZ�
LQJ� IURP� .DQQ�� LQWR� 2,QG�� LV� DOVR� XQOLNHO\��� KRZHYHU�� WKHVH� ,QGLF

IRUPV� KDUGO\� FDQ� EH� DQDO\VHG� LQ� LVRODWLRQ� IURP� ,(� 
OFEP��� 
ONEPÔ

ZLWK� WKH� VDPH�PHDQLQJ�� 2,QG�� OBE§Ô� P�� 6FKLOIURKU�� �59� ��� ���� ���

$YHVW��OBBBÔ� 5RKU���03DUWK��OE� )OPWH���03HUV��OjZ� )OPWH���3HUV��OBZ�
O@Z�5RKU��)OPWH���GLDO��OBE�6FKLOI���$IJK��O¡M�$UXQGR�'RQD[�

 

����$UP�

OFU� 3IHLO��� +LWW�� OBEB��� OBEJ� 6FKLOIURKU�� 7ULQNURKU�� 3IHLO��� OBEBOUÔ

7ULQNURKU�� �IRU�SRVVLELOLW\�RI� WZR�SDUDOOHO� IRUPDWLRQV�VHH�0D\UKRIHU

(:$�� ,,� ���� VHH� )UDHQN�� ,�� ���� �
OFE��� 
ONEÔ� ELQGHQ�� NQÃSIHQ���
0ÃKO��(QG]�� ,,�� ����� 0D\UKRIHU� ,,�� ��������� ����� 7XUQHU� &',$/
DQG� $GG�� �1R��������� %DLOH\� 'LFW�� ����� ¦ÈÂÕÌáÏ� ¥Ò�� ���� 3RN�� ���

�
OFEPÔ�6FKLOI�"��
����������������������������������������������������

 

���,UDQLDQ�ZRUG�ZDV�ERUURZHG�LQ�+XQJ��OBE�5RKU��

���
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����"�/DWY��QV¹HB�GHU�.QRSI��GLH�6FKHOOH��*HZLFKW�EHL�HLQHU�NOHL�

QHQ�:DJH�� �SO��� .RUDOOHQ�� GLH� 6DPHQNDSVHO� GHV� )ODFKVHV�� GDV� +R�

SIHQN½SIFKHQ��� 6ODY�� 
Q]HZ�� 5XVV�� ·Ö«¶ª°½¨�� ·Ö«¶ª²¨� EXWWRQ��� 8NU�
·Ö«¶ª°½Ä�� 25XVV�� I�>T� �JHQ��VJ�� I�>S=@��� I�>S=CO;� ¦O�SKOJ��� 6HUE�
&K6ODY��I~>T��JHQ��VJ��I~>S=@��¦O�SKOJ���6ORYHQ��Q_HMJDB�I��GLH�6WHFN�
QDGHO��GLH�+HIWHO���3ROLVK�GLDO��Q�HXJDB��Q�HBXJDB��Q¥HXJDB� EXWWRQ�

EXOJH�RQ�WKH�QHFN�RI�D�JRDW��FURS��__�"�2,QG��QVµKBD�P��+DXIHQ��0DV�
VH�� 0HQJH��� QV�HBÔ� P��� Q�� +DXIH�� 0HQJH��� 0ÃKO��(QG]�� ,,,�� ����
¶ÂÓÎÇÒ� ,,,�� ���������%H]ODM� ,,,�� ����0D\UKRIHU� ,,�� �����:+�,,�� ����

3RN�������
QBOL���
QBOHÔ�VFKZHOOHQ���

����/LWK�� S½NCUJ��SUDHV����VJ�� S½NCTUV��SUDHW����VJ�� S½NCBV� WR�EH�

FRPH� VHDPHG�� FRYHUHG� ZLWK� VFDUV�� �%¹JD� 55� ,,�� ������ /LWK�� GLDO�

S½NCBT������VWDQG��/LWK��SV%CBT�����1DUEH���KHP��VFDU��HGJH��ERUGHU��

S®NCªUJ� 1DUEHQ�EHNRPPHQ���/DWY��S½PCT� .HUEH�� __� WKH�PRVW�DFFHSW�

DEOH� FRUUHVSRQGHQFHV� DUH� IRXQG� LQ�:3� ,,�� ���� DQG� 3RN�� ��������

,FHO��SVNQS�6WHL§���0/*�SVNQ�.½USHU��O¬QJOLFKHV�*HI¬§��%LHQHQNRUE�
/HLEFKHQ�� 5XPSI�� �
DEJHKDFNWHV� 6WÃFN���� 0+*� SVNQI� P�� 5XPSI�
/HLE��JURVVH�K½O]HUQH�6FKÃVVHO���*HUP��GLDO���%DYDU���SBNQG�DOV�*HI¬§
JHEUDXFKWHU�%DXPVWXPSI���0'X��SPNQF��SPNQ��SVNQ�P��/HLE��*HI¬§
DXV�5LQGH��/HLEFKHQ���WKH�FRUUHVSRQGHQFHV�VXJJHVWHG�E\�(��)UDHQNHO

DUH�QRW�FRQYLQFLQJ��21�SBN�N�S�VFKDUI��ELWWHU���SJNNB�6WUHLW��.DPSI�

¥EHUIDOO���2+*�SBNGU��0+*�SBOGU� (LQIDVVXQJ��5DQG��%URWULQGH���VHH

)UDHQN�� ,,�� ���� �
SFNC�I���� 
SPNC�I����� 0ÃKO��(QG]�� ,,,�� ��������
7UDXWPDQQ�%6:������ )DON�7RUS� ,,�� ����� (:'� ,,,�� ����������� GH

9ULHV�1(:������3RN�����������
SFNC���
SPNCÔ�KDFNHQ��NHUEHQ���

����/LWK�� S�ÐUJT��SUDHV����VJ�� S�ÐJVPT� VLFK� UHFNHQ��� LQWHQVLYH� S�ÐÖUJ
VWUDIIHQ�� UHFNHQ��� S�ÐÖUJT�� SUDHV�� �� S�ÐPTJ�� SUDHW�� �� S�ÐªTJ� WR� VWUHWFK
RQHVHOI���EXW�(/LWK��GLDO��>ÆO�@�SÓÐZUJT��SUDHV����VJ��SÓÐBVT��SUDHW����VJ�
SÓÐJBVT�SU]HFL�JD®�s���SRFL�JD®�s���Z\SU¥�D®�s���SR�sQLH��SR�]DVLHG]H�
QLX�s������/DWY��SJ¯[UJ¯T�VLFK�DXVUHFNHQ���LQWHQVLYH�SV¸[³U�VWUHFNHQ��UH�
FNHQ�� GHKQHQ�� ZLHGHUKROW� NUÃPPHQ�� __� 2,QG�� 1KZBUJ�� 0µK§UJ� VWUHFNW
VLFK�� HLOW��� $YHVW�� S¡[BZFJUJ�� *UN�� �REGNªMI�� �RgGW� WR� UHDFK�� VWUHWFK
�RXW���� PHG�	SDVV�� WR� VWUHWFK� RQHVHOI� RXW�� WR� UHDFK� DIWHU�� JUDVS� DW�

\HDUQ�IRU���/DW��SFH²���FSF��S¦DUVN�WR�JRYHUQ��UXOH��GLUHFW��GULYH����¦Ô��

���
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ÉyÔ�DFFRUGLQJ�WR�/DFKPDQQtV�ODZ���2,U��SFH���SJHÔ� DXVVWUHFNHQ��]��%�

GLH�+DQG����*RWK��SJLBO��RQO\���VJ��SUDHV��SJLJT��SWREàEIN��DQK¬XIHQ��
2)�SFLB��0/*�SFLFO��2+*�SFDIBO�UHFKHQ��KDUNHQ���FDXVDWLYH��*RWK�

VG�SBLKBO�DXVVWUHFNHQ���21�SFLKB�DXIZLFNHOQ��HQWZLFNHOQ���2(�SFDDBO

DXVVWUHFNHQ�� OHLWHQ�� HUNO¬UHQ���2)� SF[B��26� SFLLJBO� HUNO¬UHQ�� HU½U�
WHUQ���2+*�SFDDIFO� DXVVWUHFNHQ��HUNO¬UHQ���VHH�)UDHQN��,,�����������
0D\UKRIHU� ,�� ����� )ULVN� ,,�� ��������� ����� :+� ,,�� ��������� )HLVW

���������3RN����������

���� 6ODY�� 
T�HO�UJ�� 6&U�� ¸¾«µº¹°� ÓÇ�� SUDHV�� ��VJ�� ¸¾«µ¦´� ¸� WR

UHDFK� IRU� VPWK��� UHDFK� RXW� RQHtV� KDQG� IRU� VPWK��� �LPSI�� ¸¾¯¨¹°� ¸�
SUDHV����VJ��¸¾®¦´�¸� LG�����6ORYHQ��T�HOJUJ��SUDHV����VJ��TÜHOFN� GHQ
$UP�QDFK�HLQHP�=LHOH�DXVVWUHFNHQ��ODQJHQ���3ROLVK�TJ¥HO�¬�WR�UHDFK�
WRXFK���DOVR�6ODY��WKHPDWLF�
T¥HUJ��
T¥H���D��S��D�ZLWK�WKH�UHJXODU�ORVV

RI� WKH� UHIOH[� RI� DFXWH�� __� 2,QG�� T§KBUJ� HU� K¬QJW� DQ�� ���
T+H���� SHUI�
TBTBµKB��23HUV��GS¡IBOKBUJ�HU�KHQNW��

1RWH� �7KH�FRQQHFWLRQ�RI�WKH�IROORZLQJ�%DOWLF�VWHPV�ZLWK� WKLV�JURXS� LV�GRXEWIXO�

/LWK��THUJ�WR�EXWWRQ�XS��SLQ�XS��WR�VKRH���TBHÖUJ�WR�EXWWRQ�XS���TBH¥�����EXWWRQ���/DWY�

TFHU� GHFNHQ��KÃOOHQ��EHGHFNHQ��DXIGHFNHQ��ÃEHUGHFNHQ��VFKQDOOHQ��HLQVWHFNHQ���T}HB
�OHLQHQH��'HFNH��__�0,U��T¦O�)DQJQHW]��]XP�9RJHOIDQJ������
TFH�OP����,U��TVBOFN�6HLO�
7DX���
TPHO����FI��)UDHQN��,,�������¶ÂÓÎÇÒ�,,,�������7UDXWPDQQ�%6:������)HLVW����������

0D\UKRIHU�,,,�������0D\UKRIHU�(:$�,,�����������3RN�����������TFH������������

7KH� IROORZLQJ� ZRUGV� DOVR� GR� QRW� EHORQJ� KHUH�� *RWK�� TBLBO� �9,�FO��� SUDHW�� ��SO�

TPLVO�� MÉCESQAI�� VWUHLWHQ�� ÐPITIM_N�� VFKHOWHQ���2(� TBDBO� VWUHLWHQ�� �9,�FO��� SUDHW�� VJ�
T²D�� SO�� T²DPO�� SDUW�� SUDHW�� TBDFO��� 2)� TFLB� VWUHLWHQ�� �9,�FO��� SUDHW�� T²L���� 26� TBLBO

VFKHOWHQ��WDGHOQ���9,�FO����2+*�TBIIBO� VWUHLWHQ��]DQNHQ���9,�FO����21�TBLB� DQNODJHQ�

VWUHLWHQ���VHH�3RN����������

����/LWK��TLJM§OEJT� :XUVW��� 6FKZDUWHQPDJHQ��0DJHQZXUVW��� 6ODY�

ÐFM]EÁLÁ� VWRPDFK���5XVV��®³Ö¬¶²��%XOJ��®³Ì¬Á²�� 6&U��®³º¬¨½�
6ORYHQ�� ÐFM_E·D�� JHQ��VJ�� ÐFM_EDB� P��� ÐFM_E·L�� JHQ��VJ�� ÐFM_ELB� P�
GHU�0DJHQ���WKH�UHIOH[�RI�WKH�QHZ�FLUFXPIOH[�LV�UHJXODU�IRU�VXFK�GH�

ULYDWLYHV�� __� *UN�� COLÉDEJ� I��SO�� (LQJHZHLGH�� *HG¬UP��� )UDHQN�� ����

¶ÂÓÎÇÒ�,,������7UDXWPDQQ�%6:�����6SHFKW������3RN�������
HIFM�POE��


HIPM�+EÔ�0DJHQ��*HG¬UP���

����/LWK��TQµTUJ��SUDHV����VJ��TQµTUV��SUDHW����VJ��TQ±OEBV��HUJO¬Q]HQ�
�GLDO��YDU��TQ·TUJ��SUDHV����VJ��TQ TU½�>/.Ë�;,,,�����@�ZLWKRXW�OHQJWKHQ�

���
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LQJ��VHH�EHORZ��S�������1R�������TQJOE�UJ��SUDHV����VJ��TQ±OEÐJV�� JO¬Q�
]HQ��>/\EHULV��SUDHV����TQJµEJ@�a�/DWY��BUTQ³TU�ZLHGHU�HUJO¬Q]HQ���TQTU
VFKHLQHQ�� OHXFKWHQ�� JO¬Q]HQ���� TQ³E¯U� JO¬Q]HQ�� OHXFKWHQ��� TQV¸ÐT
JO¬Q]HQG��KHOO��OHXFKWHQG���VXEVW�� GHU�*ODQ]��GDV�/HXFKWHQ���TQV¸ET

LG��� �0ÃKO��(QG]�� ,,,����������
TQBOEVT��TQV¸EST� EODQN��JO¬Q]HQG�
VDXEHU��UHLQ��KHOO����
TQBOESBT� __�2,QG��TQBOEBU¦�]XFNW��VFKO¬JW�DXV��
TQBOEBÔ� P�� =XFNHQ�� %HZHJXQJ��� *UN�� SFEND�NH� 6FKOHXGHU��� SF«�

DÉZW�����6��� ]XFNH��]DSSOH��EHZHJH�PLFK�KHIWLJ���WKXV�3RN�������YLD
WKH�PHDQLQJ� IODFNHUQ���� KHUH� DOVR� SUREDEO\� EHORQJV�*UN�� SPINQ�R�
JHQ�� VJ�� SPINQwROJ� P�� VSDUN�� �� 
SPINSQ�R� �ZLWK� WKH� GLVVLPLODWRU\
ORVV�RI� �S�����
SPIND�QHR� �ZLWK�VHFRQGDU\� �I��� VHH�)ULVN� ,,�������� VHH
)UDHQN��,,����������������7UDXWPDQQ�%6:������0D\UKRIHU�,,,������

�����)ULVN�,,������������3RN������

���� "� /LWK�� TQ�TUJ�� SUDHV�� ��VJ�� TQ®OEÐJV� HLQHQ� )DOOVWULFN� OHJHQ
�VSDQQHQ���� TQÓTUBT� ���� )DOOH�� a� /DWY�� TQJ¯TU� GUÃFNHQ�� ]ZLQJHQ��

TQV¸TUT�)DOOVWULFN��)DOOH���2/LWK��TQ§OEBV���ZUJ�VSDQQHQ���6ODY��
QÜEÃ
GLH� 6SDQQH�� �2&6� I}?U�� 6&U�� ·Û¬�� JHQ��VJ�� ·Û¬°�� 6ORYHQ�� QÜE�
JHQ��VJ�� Q¥Eo�� HWF���� "� 
Q�E�UJ�� SUDHV�� ��VJ�� 
Q_EK��� ��VJ�� 
Q�E³UÃ� WR
SXUVXH��FKDVH��WR�GULYH��WR�IULJKWHQ��WR�LPSHO���D��S��D�ZLWK�WKH�UHJXODU

ORVV� RI� DFXWH��PD\EH� D��S�� B� LV� UHIOHFWHG� LQ� %XOJ�� DQG� (6ODY�� �5XVV�

GLDO��·Ö¬Ù¹Ã��8NU��·Ö¬°¹°��%5XVV��·Ö¬¯°½Ã��0%XOJ��I~?CKC��%XOJ�
·Ì¬Ä�� 6&U��·Ö¬°¹°�� SUDHV�� ��VJ��·Í¬¹´�� 6ORYHQ�� QPE²UJ�� SUDHV�� ��VJ�
QPE²N��&]HFK�QVEJUJ��SUDHV����VJ��QVE²N��3ROLVK�Q¥E[J¬��__�/DW��QFOEF²�

QFQFOE�� Q¦OTVN�� QFOE¦SF� K¬QJH�� VFKZHEH�� ELQ� XQHQWVFKLHGHQ�

]ZHLIHOWKDIW�� ELQ� DEK¬QJLJ�� EHUXKH� DXI��� QFOE²�� QFQFOE�� Q¦OTVN�

QFOEySF� Z¬JH�� HUZ¬JH�� VFK¬W]H�� ]DKOH�� OHLGH�� ZLHJH��� WKH� URRW� LV

DQDO\VHG�DV�WKH�UHVXOW�RI�WKH�HQODUJHPHQW�RI�WKH�,(�URRW�
�T�QFOÔ�]LH�

KHQ�� VSDQQHQ���ZKLFK� LV� UHFRQVWUXFWHG�XVLQJ� WKH�GLIIHUHQW�FRPELQD�

WLRQV�RI� WKH�PDWHULDO�XVXDOO\� LQFOXGLQJ�1RUWK�:HVW� ,(�URRW�ZLWK�WKH

PHDQLQJ� VSLQQHQ��� PÉTOJ� �� {� PEPATHMgNH� KA�� LEWF�ROJ� âD�J�� KA�
ÑNDUMA�TwJ��(RAJ��KA��K�PROJ��+VFK�����
Q+�UPT��0,U��¦UJN�NOHLGH�

 

���

����������������������������������������������������

 

���3DFH�/DJHUFUDQW]��VHH�:+�,,�������RQH�VKRXOG�QRW�UHIHU�KHUH�*UN��+RP��ÑPASSE
ZHEWH���VHH�)ULVN�,,������

���
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*UN�� SPINDE�RA� �� aROTRON� �+VFK���� 3DPLU�� �"�� TQVOES� 3IOXJ��� VHH

)UDHQN�� ,,�� ��������� ¶ÂÓÎÇÒ� ,,,�� ��������� ����� 7UDXWPDQQ� %6:

�����:+�,,��������������������3RN������

����"�/LWK��TQJOH�UJ����VJ��SUDHV��TQ±OHJV�DQG�TQJOHJ½��GLDO��TQ±OHV�
��VJ��SUDHV��TQ±OHJ��TQJµHJ��TQ±OHB�JO¬Q]HQ���VFKZDFK�OHXFKWHQ��IOLP�
PHUQ�� IODFNHUQ�� JOLW]HUQ��� /DWY�� TQÐHBOB� HLQH� /XIWHUVFKHLQXQJ�� 'UD�

FKH��+H[H���TQÐHBOT� LG����TQÐHBOJT� ,UUOLFKW���TQÐHVMJT� -RKDQQHVZÃUP�
FKHQ���0ÃKO��(QG]��,,,������������� __�"�,(�
TQIFOH���*UN��FgGGOJ�Q�
/LFKW��6FKHLQ���FgGGW�OHXFKWH��HUKHOOH���2(�TQJODBO�)XQNHQ�VSUÃKHQ�
�WKH�VRXUFH"���"�(QJO��TQVOL��0(� GPOLF��2+*� GVOLP��VHH�)UDHQN��,,�

�����3RN�����������
TQ�I�FOHÔ� JO¬Q]HQ����)ULVN�,,�������(:'�,������
2QLRQV�����������6NHDW������=XSLW]D�*HUP��*XWW������

���� /LWK�� TQS�TUJ�� SUDHV�� ��VJ�� TQS®OEÐJV�� SUDHW�� ��VJ�� TQS®OEÐJBV
VSDQQH�PLW�GHU�+DQG��a�/DWY��TQSJ¯TU�LQ�WKH�PHDQLQJ�VSDQQHQ��GU¬Q�
JHQ��DXVPHVVHQ��a�6ODY��
QS�TUJ��SUDHV����VJ��
QSÜE�����VJ��
QS¥EUÃ�WR
VSLQ��WKUHDG��FUD�����6&U��·à¾¸¹°��SUDHV����VJ��·à®¬¦´��6ORYHQ��QS�TUJ�
SUDHV�� ��VJ��QS�EFN��� /LWK�� TQS±OEJT� VSDQ��a� /DWY�� TQS³EJT� GLH�%UHLWH
GHU�DXVJHVSDQQWHQ�+DQG��GLH�6SDQQH�YRP�'DXPHQ�ELV�]XP�0LWWHO�

ILQJHU��/¬QJH�YRP�'DXPHQ�ELV� ]XP�0LWWHOILQJHU�QHEVW�=XJDEH�GHV
HUVWHQ�0LWWHOILQJHUJHOHQNHV��]XP�$EPHVVHQ�GHU�3DVWHOO¬QJH���a�6ODY�

QSÜEÃ� ORFN��VWUDQG�� __�ZH�FDQ�SUREDEO\�UHWXUQ�WR�WKH�ROG�DQDO\VLV�RI
WKLV� URRW� DV� WKH� QDVDOLVHG� YDULDQW� RI� 1R������ DERYH�� S������ �/DWY�

TQSJ¯TU�� SUDHV�� ��VJ�� TQSJ¯ÐV� GUÃFNHQ��GU¬QJHQ��� TQSB³ET� HLQH�6WHOOH�
ZR�/HXWH�]XVDPPHQJHGU¬QJW�VWHKHQ����
QSJ�O�E���FRQWUDU\�WR�3HUVVRQ
%HLWU������� IQ�����GRHV�2(�TQSJOEFM� 9RJHOVFKOLQJH��6SDQQKDNHQ��EH�

ORQJ� KHUH"�� VHH� )UDHQN�� ,,�� ��������� ¶ÂÓÎÇÒ� ,,,�� ����� 7UDXWPDQQ

%6:������3RN�������FI��±ÒÇÐÃÒÂÈÇÏÓÌÊË�,,����������

���� "� /LWK�� TQS®OHªUJ�� SUDHV�� ��VJ�� TQS®OHV� HUVWLFNHQ� �DQ� HWZDV��

ZÃUJHQ��DQ�HWZDV����TQSFOHT�UJ��ZLWK�D�YDULDQW�TQS®OHTªUJ���SUDHV����VJ�
TQS®OHTJV����TQS®OHTJ� KXVWHQ��VLFK�U¬XVSHUQ��YRQ�HLQHP��GHP�HWZDV
LQ�GHU�/XIWU½KUH�VWHFNHQJHEOLHEHQ� LVW���KÃVWHOQ��GHQ�+XVWHQ�KDEHQ��
EXW�/LWK��TQSFµHUJ��SUDHV����VJ��TQSFOHJ½� WR�SUHVV� LQWR�� VTXHH]H� LQWR�

FUDP� LQWR��� TQSJµHUJ�� SUDHV�� ��VJ�� TQSJOHTU½� WR� FKRNH� ZLWK� �JOUS���

�TQSFµHUJ��TQSFOHJ½�FDQ�EH�H[SODLQHG�E\�WKH�KÔPHWDWRQ\��IRU�TQSJµHUJ�

���
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SUDHV����VJ��TQSJOHTU½�VHH�EHORZ��S�������1R�������/DWY��TQSBµH§U� HLQ�

VFKQÃUHQ���TQSFµHU��SUDHV����VJ��TQSFµE[V�IHVW�]XVFKQÃUHQ��NOHPPHQ�
HLQJHNOHPPW�XQG�JHGUÃFNW�VFKPHU]HQ���TQSFµE[¯U�]XKDNHQ��]XNQ½S�
IHQ��]XVFKQDOOHQ��IHVW�]XVFKQÃUHQ���/LWKXDQLDQ�RU�.XUÍLDQ�ORDQV�ZLWK�
RXW� ORVV� RI� QDVDO��� /DWY�� TQSV¹HB� �+DDU�ORFNH�� )ORFKH��� 6ODY�� 
QS¥H��


QS�H��� 6&U�� GLDO�� >.RVPHW�� Ë.@� QS¾[BU�� SUDHV�� ��VJ�� QS¾ÐFN�� &]HFK
TQ½BIBUJ� WR�KDUQHVV��WLH�XS���3ROLVK�TQS[¥HB¬� WR�OLQN��FRXSOH��WLH�XS��
[BQS[¥HB¬� WR� KDUQHVV��� 6&U��·àß«�� I��·àß«¨�� Q��·àß«¶� VWUHWFKHG�� H[�
WHQGHG���·àß®°¹°�WR�GUDZ���3ROLVK�QS¥�Z¬�WR�VWUDLQ��__�"�*UN��
SPÉRGW
HLQZLFNHOQ�� �RQO\� DRU�� ��SO�� SPÉRXAN� >+\PQL� +RP�@� VLH� ZLFNHOWHQ
�GDV�.LQG��HLQ����SPARG«NÉW����W�LG����SPÉRGANON�EDQG�IRU�VZDWKLQJ
LQIDQWV���RU��""��*HUP���21�TQSJOHB� KHUYRUEUHFKHQ��TXHOOHQ���TQSBLB

NQLVWHUQ��SUDVVHOQ��NUDFKHQ���26�TQSJOHBO��2+*�TQSJOHBO�KHUYRUVSULQ�

JHQ��KHUYRUVSULH§HQ���FDXV��TQSFOHBO�VSUHQJHQ��VSULQJHQ�PDFKHQ���VHH
)UDHQN��,,�����������6NRN�,,,���������)ULVN�,,�����������3RN������

���� "� /LWK�� USFOE�UJ� �ËHPDLWLF� US®OEªUJ��� SUDHV�� ��VJ�� US®OEV� DQG
US®OEÐJV�� SUDHW�� ��VJ�� USFOE�KBV� IDXOHQ�� YRQ�0RWWHQ� RGHU�:ÃUPHUQ
]HUIUHVVHQ� ZHUGHQ��� ZLWK� DQRWKHU� YRFDOLVP� /LWK�� USBOE�UJ� a� /DWY�
US¿E¯U�� SUDHV�� ��VJ�� US¿EV� PRGHUQ�� YHUZLWWHUQ�� IDXOHQ��� 6ODY�� 
US_EÁ
ZLWK�WKH�ORVV�RI�WKH�UHIOH[�RI�DFXWH�LQ�WKH�PRELOH�DFFHQWXDO�SDUDGLJP

__� 2,QG�� U0F§UUJ� VSDOWHW�� ½IIQHW�� GXUFKERKUW�� ]HUKDXW��� SHUI�� UBUBSEB�
FDXV�� UBSEBZBUJ� GXUFKERKUHQ��� VHH� )UDHQN�� ,,�� ����������� 7UDXW�

PDQQ�%6:������3RN�������

����/LWK��WBOEV¹���FµT��DFF��VJ��W§OEFO ��/DWY��¿EFOT�P���I��:DVVHU�
�FI��6ODY��
W²ESP� SDLO���EXW�6ODY��
WPEB�� __�2,QG��ORF��VJ��VE§O�J���JHQ�
VJ��VEO§D��QRP��DFF��SO��VE��:DVVHU���*UN��¢DWR��JHQ��VJ��¢DATOJ�Q�
:DVVHU��� /DW�� VOE¡� I�� :HOOH�� :RJH��� *RWK�� XBU²� Q�� :DVVHU��� 21

WBUO�Q���26ZHG��7«UVS��2(�X«UFS��2)�XBUFS��XFUFS��26�XBUBS��2+*

XB��BS��XB�BS� Q�� :DVVHU��� VHH� )UDHQN�� ,,�� ����������� IXUWKHU� VHH

DERYH��S�������1R�����

����/LWK��W®OHUJ��SUDHV����VJ��W®OHJV��SUDHW����VJ��W®OHJBV� PHLGHQ�

YHUPHLGHQ�� �HLJHQWOLFK� DXVELHJHQ���� W±OHJT� ���� %RJHQ�� .UÃPPXQJ��
W±OHVPUJ�%RJHQ��8PZHJH�PDFKHQ��__�2,QG���'K¡WXS���*UDPP���W§�HBUJ
JHKW�� KLQNW���2(�XJODJBO� ZLQNHQ�� QLFNHQ�� $XJHQ� VFKOLH§HQ���0/*

���
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XJOLFO� ZLQNHQ�� QLFNHQ�� $XJHQ� VFKOLH§HQ��� 2+*� XJODIBO�� 0+*
XJOLFO�VFKZDQNHQ��ZLQNHQ����J�6W���26�WªOLJBO�ZDQNHQ���HWF���*HUP�


XBOL²O��21�WBLLB�XPKHUWUHLEHQ���1RUZ��GLDO��WBLLB��VWDQG��1RUZ�

WBOLB�� 26� XBOL²O� ZDQNHQ��� 0/*� XBOLFO�� 0'X�� XBOLFO�� 2+*

XBOL²O� ZDQNHQ��VFKZDQNHQ���/DW��WBHVT� XPKHUVFKZHLIHQG��XQVWHW�

XQJHEXQGHQ���WBHPS��WBH¡UVT�TVN��WBH¡SJ�XPKHUVFKZHLIHQ��VLFK�DXV�

EUHLWHQ��� VHH� )UDHQN�� ,,�� ������ ����������� :+� ,,�� ��������� 3RN�

�����������ÓI��0D\UKRIHU�,,,������

����"�/LWK�� W±OLÎOB� 5ÃVWHUEDXP�� 8OPH�� XOPXV� FDPSHVWULV��� /DWY�
W³LTOB�� W³LTOF�� W³LTOJT� 8OPH�� 5ÃVWHU�� �� 
WJOÎLO¡� �� 
WJOÐ�LO¡� %¹JD
55� ,,�� ����� 6ODY�� 
A�rÁ�� D��S��B� RU� 
AÜrÁ�� D��S��D��ZLWK� WKH� ORVV� RI� WKH
UHIOH[� RI� DFXWH� LQ� WKH� PRELOH� DFFHQWXDO� SDUDGLJP� �D��S��D� PD\� EH

VHFRQGDU\�XQGHU�WKH�LQIOXHQFH�RI�WKH�GHYHUEDWLYH�
AÜrÁ�IURP�
A¥r�UJ
WR� WLH��� DWWHVWHG� LQ� DOO� 6ODYLF� ODQJXDJHV��� 5XVV�� ªÄ¯�� JHQ�� VJ�� ªß¯¨�

QRP��SO��ªß¯Â��JHQ��SO��ªß¯¶ª� XOPXV�FDPSHVWULV���8NU��ªjß¯��JHQ��VJ�

ªjß¯¨�� SO�� ªjÄ¯Ù�� JHQ�� SO�� ªjÄ¯²ª�� GX��¬ª¨� ªjß¯°�� %5XVV�� ªÄ¯�� JHQ�� VJ�

ªß¯¨�� QRP�� SO�� ªß¯Â�� JHQ�� SO�� ªß¯¨w�� %XOJ�� GLDO�� ª¯�� ª¯¨� XOPXV

HIIXVD�� �£§²�,��������6&U��ªÛ¯��JHQ��VJ��ª¯¨� GLH�8OPH��XOPXV�� �¤ÕÌ�
ZLWK�WKH�QRWH���Õ�£ÂÒÂ~Ê���DEQRUPDO�GHYHORSPHQW�RI�TXDQWLW\��LQ�DOO

OLNHOLKRRG�D��S��C�LV�VHFRQGDU\���6ORYHQ��WÜ[�P��HLQH�$UW�8OPH���&]HFK
WB[� GUXK� MLOPX��� 6ORYDN� Wª[�� 3ROLVK� XJ�[�� __� ,(� 
AJOIÔ� DQG� 
AFJIÔ
�
AJI��� 8OPH���2(�XJDF� �DQG�XJD"�� D�ZLWFK�HOP�� �%RVZRUWK�7ROOHU

�������0(�XJDIF�Z\FK�HOP���XOPXV���6WUDWPDQQ�%UDGOH\�������(QJO�

XZDI�FMN��XJUDI�FMN� �SDFH�3RN��������WKHUH�LV�QR�JURXQG�IRU�WKH�UH�

VWRUDWLRQ�RI�ORQJ��Ô�LQ�2(���/*HUP��XLF�8OPH���WKXV�3RN��������:3

,�������XJFLF��D�OHQJWKHQHG�YRZHO�LQ�WKH�:HVWIDOOHQ"�&I��TJFLS�VLFKHU�

>2VQDEUÃN@�� VHH� ¨ÊÒÎÕÏÓÌÊË� ¯¦�� ������ $OE�� WJEI�� SO�� WJEIB� P�
8OPH����3URWR�$OE��
XzE[B��VHH�2UHO�����DQG�;9,,������	����.XUG��WJ[
HLQH�$UW�8OPH���.XUG��6RUDQL�XV[N� HOP���7©OHÍL�ªÂ¯´� �ª¯´�� HOP��

%DNKWLDUL�H[·N� HOP�� ���
Éz���� VHH�)UDHQN�� ,,�� ������ %¹JD�55� ,,�� ����

¶ÂÓÎÇÒ�,�������£§²�,�������7UDXWPDQQ�%6:������6NHDW������2UHO�����

+HQQLQJ����$VLD�0DMRU������������3RN�������

����"�/LWK��ÐµTUJ��SUDHV����VJ��Ð±OEV����Ð±OEB��SUDHW����VJ��Ð±OEBV���
Ð±OEP�VDXJHQ���FDXV��Ð±OEZUJ��SUDHV����VJ��Ð±OEBV��SUDHW����VJ��Ð±OEÐJBV

���
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V¬XJHQ��VDXJHQ�PDFKHQ��a�/DWY��[³TU��SUDHV����VJ��[³ÐV����[E��SUDHW����VJ�
[³EV� VDXJHQ���FDXV��[³E³U��SUDHV����VJ��[³EV��SUDHW����VJ��[³EÐKV� V¬XJHQ�
__�*UN��NEOGILL�J�NEOG©L�J��+RP����QHZ�ERUQ��\RXQJ��RI�DQLPDOV��
���
GHU�QHXOLFK��VHLW�NXU]HP��VDXJW�����
NEVO�GµDLOJ��WKH�SULPDU\�TXDQ�
WLW\�RI�WKH�URRW�LV�QRW�FOHDU��VHH�)UDHQN��,�������������������3RN������

([FHSWLRQV�IURP�:LQWHUtV�ODZ

7KH� JUHDWHVW� QXPEHU� RI� VWHPV� WKDW� DUH� SUHVHQWHG� DV� H[FHSWLRQV

IURP� WKH� ODZ� FRQVLGHUHG� DERYH� PRVW� OLNHO\� UHSUHVHQW� HUURQHRXV

HW\PRORJLHV� FRQQHFWLQJ� WKHP� ZLWK� WKH� URRWV� HQGLQJ� LQ� ,(� YRLFHG

XQDVSLUDWHG� FRQVRQDQWV�� 7KH� FDVHV� RI� 6ODY�� 
QPEÁ�� 
WPEB� DQG� WKH

UHODWHG� ZHUH� JLYHQ� DERYH� LQ� WKH� QRWHV� �VHH� S������� 1R������ S������

1R�������:H�FDQ�DGG�WR�WKHP�WKH�IROORZLQJ�JURXS�

$ O W H U Q D W L Y H � Y R L F H G � �R U � Y R L F H O H V V�

D V S L U D W H G � F R Q V R Q D Q W

��� 6ODY�� 
_ÐÃ� OLWWOH� VQDNH�� �6ORYHQ�� W_Ð�P�� GLH��VFXODSVFKODQJH�
>3OHW�@��3ROLVK�X����JHQ��VJ��X¥�B�DQG�
ÇÐÃ

 

����5XVV��º®��JHQ��VJ��º®¦�

8NU�� ªÖ®�� JHQ�� VJ�� ªº®¦�� %5XVV�� ªÖ®�� JHQ�� VJ�� ªº®¦� DQG� ªÖ®¨�� SO�

ªº®Ü��JHQ��ªº®¸w��6&U��GLDO����DN���WpÐ��JHQ�VJ��W¹Ð½�>6NRN�,������
���@��6ORYHQ��GLDO��H^Ð�P��GLH�1DWWHU��>3OHW�@��^Ð�P��GLH�5LQJHOQDWWHU�
>3OHW�@��a�/LWK��BOH±T��DFF��VJ��BµH ¾����6FKODQJH��1DWWHU���/.Ë�,������
������"�/DWY��½PE[T���V¸E[F�.UHX]RWWHU��YLSHUD�EHUXV����23UXVV��BOHJT

6FKODQJH�� __� D� JUHDW� QXEPHU� RI� VLPLODU� ZRUGV� LV� SUHVHQW� LQ� WKH� ,(

GLDOHFWV�

/DW�� BOHVJT�� �JT� P�� 6FKODQJH��� $UP�� BXK� VQDNH�� ���
BVH�IJÔ

 

��

��
BVHIJÔ���
BOKIJÔ���JÐ�YLSHU�����
¦KIJ���DQG�P[OJ�KHGJHKRJ���FRU�

UHVSRQGV� WR� *UN�� ÐC�NOJ��� 2,QG�� §IJÔ� P��� $YHVW�� BÐJÎ� 6FKODQJH��

����������������������������������������������������

 

���0D\EH�HYHQWXDO�
ÇÐKÃ�ZLWK�K�PHWDWRQ\"

 

���3DODWDOLVDWLRQ�DIWHU�$UP���V���VHH�¦ÈÂÕÌáÏ��������

���
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03HUV�� BÐ� 'UDFKH��� *UN�� ÑCIJ� YLSHU�� �ÐC�NOJ� P�� KHGJHKRJ��� FRUUHV�
SRQGV� WR� $UP�� P[OJ

 

���� DQG� �FIJ� P�� VHUSHQW��� +VFK�� aBEIJ� �� ÑCEIJ
���
+KJ��

 

���� 2+*� VOD� P�� �9,,,�$��'��� 6FKODQJH�� 1DWWHU��� VOLP�P�

�;,�$��'��� 6FKODQJH���0+*�VOD��VOLF�P�� 6FKODQJH�� %DVLOLVN��� *HU�

PDQ�6OLF�I���0'X��VOD��VODL�(LGHFKVH��&KDP¬OHRQ���26�FVVJEFITB�
FHJUIBTTB� I��� 0/*� ¦HFEJTTF�� 2+*� FXJEFITB�� FHJEFITB� �9,,,�$��'���

0+*� FJEFITF�� FHFEFITF� I�� (LGHFKVH�� ��*HUP�� 
BHXJ����×BITK²�O�
6SLQGHO���0,U��FTD�VOH�$DO���
:DVVHUVFKODQJH���FTDÔ�:DVVHU����&\PU�
FVPE�6FKDIZÃSNFS���FVPO�3IHUGHZÃSNFS�����&HOW��
FKIJÔ���VHH�¶ÂÓ�

ÎÇÒ�,9�����������¦ÈÂÕÌáÏ�¥Ò���������������0D\UKRIHU�,������0D\U�

WSKRIHU�(:$�,�������(:'�,�����������,,,��������3RN���������:+�,�

����*UGI��
BOKIJ����)ULVN�,�����������

DOO�WKHVH�IRUPV�FDQ�EH�VXPPDUL]HG�XQGHU�WKH���IROORZLQJ�,(�VWHPV�


+KJ�P���
BOKJ�� 
BOKIJ���
+KIJ� 
PKIJ���
FKIJ� 
PIIJ���
FIIJ�

6ODY��
ÕÐÃ��/LWK��BOH±T

/DW��BOHVJT

2,QG��§IJD��$YHVW��BÐJÎ

+VFK��aBEIJ *UN���FIJ *UN��ÑCIJ��ÐC�NOJ

$UP��BXK $UP��JÐ $UP��P[OJ

0,U��FTD�VOH &\PU��FVPE��FVPO

2+*�VOD 'ERM�Å
BHXJ�

����������������������������������������������������

 

���)ULVN� �,�������DFFHSWV�GLUHFW�FRPSDULVRQ�RI�ÑCIJ� DQG�ÐC�NOJ�P��ZLWK�$UP��P[OJ�
DQG�IXUWKHU��21� tHVMM�P�� ,JHO�� �VLGH�E\�VLGH�ZLWK� zHVMM���2(� JHJM�� JHM�� M��26� JHJM��0/*

¦HFM��0'X��¦HIFM��HFM��FZHIFM��'X��FHFM��2+*�JHJM��6ODY��
FÐÃ���
FrKÃ� ,JHO���/LWK��FÐ¤T
,JHO���GLDO��(/LWK���ÉO���£ÐJT�MH����/DWY��F[JT�GHU�,JHO��6FKZHLQLJHO���,Q�DOO�OLNHOLKRRG�*UN�
ÑCIJ� YLSHU��FDQ�EH�FRPSDUHG�RQO\�ZLWK�*HUP��IRUPV��2+*�FHBMB�I���9,,,�$��'��� (JHO��
0+*�FHFM�F�� I���*HUPDQ�&HFM�P���26�FHFMB� I���0/*�¦HFM�F���FZMF�� JM�F���0'X��FDIFM�

FHFMF��FHHMF��GLDO��6RXWK�'X��FDIFM��DIÔM���
�|M����6HH�)UDHQN��,,��������0D\UKRIHU�(:$

,�������)ULVN�,�������,,�������(:'�,�������,,�������)UDQFN�YDQ�:LMN������GH�9ULHV�1(:

����������3RN��������

 

���+HV\FKLXVt� IRUP� LV� RI� XQNQRZQ� GLDOHFWDO� RULJLQ�� )ULVN� �DIWHU� %RQIDQWH�� HWF��

DFFHSWV�DQ�,OO\ULVP�

���
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7KXV�WKH�%DOWR�6ODY��SURWRIRUP�FDQ�EH�FRQVLGHUHG�WR�EH�JRLQJ�EDFN

WR� ,(� 
BOKIJ��� QRW� 
BOKJ���PRUH� FOHDU� VLWXDWLRQ�ZLWK� WKH� IROORZLQJ

%DOWR�6ODY��GHULYDWLYHV��ZKHUH�*UN��DQG�*HUP��GDWD�SRLQW�RXW�UDWKHU

,(�
ÉKIÉ�WKDQ�
ÉKÉ�

6ODY�� 
_HÁSÃ�P�� �SUREDEO\� HYHQWXDOO\� J�VWHP�� FI�� KDUG� ÔS� LQ� 8NU��
%5XVV��� &]HFK� DQG� 3ROLVK�� ZRUP�� JUXE�� PDJJRW�� FRPHGR��� 5XVV�

Ö«¶àÃ��JHQ��VJ��º«àß�FRPHGR���%5XVV��ªº«·à��JHQ��VJ��ªº«à¦�LG����8NU�

ªº«·à��JHQ��VJ��ªº«àß�LG����¨ÇÍÇ×ÐÄÓÌÊË�ªß«¶à��JHQ��VJ��ªß«à¨�)LQ�
QH����(6ODY��IRUPV�EHORQJLQJ�WR�D��S��C�DUH�SUREDEO\�VHFRQGDU\

 

����ROG

DFFHQW�FDQ�EH�UHWDLQHG� LQ�5XVV��QRP��Ö«¶àÃ�DQG� LQ�¨ÇÍÇ×ÐÄÓÌÊËtV

ªß«¶à��JHQ��VJ��ªß«à¨���&]HFK�VIFS��JHQ��VISV��6ORYDN�VIPS�FRPHGR��
3ROLVK�X�HS�� SO��X¥HSZ� FRPHGR� �NFE���� F\VWLFHUFXV� �[PPM���� �:6ODY�

GDWD�SRLQW�RXW�D��S��D�RU�D��S��B��EXW�WKH�ODWWHU�LV�UHIXWHG�E\�WKH�66ODY�

FRUUHVSRQGHQFHV��� 6RXWK� &K6ODY�� QRP�� SO�� C� HL>�@=@� KgLUFON�� �¢Î�

�������&URDWLDQ�GLDO��VHBS��JHQ��VJ��VHBSB�NPSTLJ�QVÏ�HS°�HSL�VHSD
PHSD� OBOBSB� OBOBSJDB� OBOBSJ®� OBSJLMB� NBSF®LB� CPCV®BL��� �%UD°�
VHBS�� EXW�ZLWK� VXIIL[HG� SO��VHBSDJ� �5-$�;,;�� ������ 66ODY�� 
_HÁSÃ� LQ
6&U��ß«¶à�P��OLWWOH�SLPSOH���DQG�HHO���EHORZ��ÔPÔ�XQGHU�WKH�LQIOXHQFH
RI�ß«¶à� HHO���DQG��DFFRUGLQJ�WR�WKH�UXOH�RI� WKH�FKRLFH�RI� WKH�DFFHQ�
WXDO� W\SH� LQ� GHULYHG� VWHPV�� LQ� 66ODY�� 
�HÁS²DÃ�� JHQ�� VJ�� 
�HÁSÃD��
%XOJ��ªÁ«Áà®½��ªÁ«¦à½� ZRUP�� ODUYD���6&U�� �¤ÕÌ��´«à²� ZRUP�� ODUYD��
�6PRNYLFD�� .RU°XOD�� ¶HSD�� 6ORYHQ�� PHQD�� JHQ�� VJ�� H¦DB� �HSD¥�� GLH
0DGH�GHU�'DVVHOIOLHJH�� GHU�(QJHUOLQJ�� GLH�)LQQH�� GHU�0LWHVVHU�� GLH

+DXWEOÃWH�

 

���

6ODY�� 
ÇHPSKÃ� !� 
�H¡SKÃ�� JHQ�� VJ�� 
ÇHPSKB� !� 
�H¡SKB� HHO�� �UHFRQ�
VWUXFWLRQ� RI� WKH� K�VWHP� LV� VXSSRUWHG� E\� /LWK�� GDWD�� EHORZ��� 5XVV�

Ö«¶àÃ��JHQ��VJ��º«àß� HHO���8NU��ªº«·à��JHQ��VJ��ªº«à¦�P�� DQJXLOOD�DQ�

JXLOOD��� �¨ÇÍÇ×ÐÄÓÌÊË�� Ö«¶à�� JHQ�� VJ�� Ö«à¨� P�� )OXVVDDO��� %5XVV�
����������������������������������������������������

 

���,Q� DOO� OLNHOLKRRG�XQGHU� WKH� LQIOXHQFH� RI� 
ÇHPSKÃ� !� 
�H¡SKÃ�� JHQ�� VJ�� 
ÇHPSKB� !

�H¡SKB� HHO�� �VHH� EHORZ�� (6ODY�� ZRUG� IRU� ZRUP�� ZDV� UHVKDSHG� DV� QRP�� 
�HÊS�K�Ã� !

VH¡S�j���ZKLOH�DFFHQW�RQ�WKH�VHFRQG�V\OODEOH�LQ�WKH�REO��FDVHV��JHQ��
VHS�j����HWF���ZDV
OHYHOOHG�DIWHU�WKLV�IRUP�RI�QRP�

 

���6HFRQGDU\� 6ORYHQ�� _HSD� �SUREDEO\� XQGHU� WKH� LQIOXHQFH� RI� 6ORYHQ�� XQDWWHVWHG

_HS��

���
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ªº«·à��JHQ��VJ��ªº«à¦�DQJXLOOD���6RXWK�&K6ODY��JHQ��VJ��HL>H�}�ÑGCELUJ�
�¢Î�� �������� 6&U�� ß«¶à� P�� HHO�� �DQG� OLWWOH� SLPSOH��� DERYH��� 6ORYHQ�
PH^S�� JHQ�� VJ�� PH^SKB� GHU� $DOILVFK��� &]HFK� ¾IP½�� JHQ�� VJ�� ¾IP½F� P�
HHO���6ORYDN�¾IPS��JHQ��VJ��¾IPSB�HHO���3ROLVK�X¥HPS[��6ODY��VHJPHQWDO

DQG�DFFHQWXDO� UHFRQVWUXFWLRQ� LV�EDVHG�RQ�6ORYHQ�� DQG�:6ODY��GDWD�

(6ODY�� GLDOHFWV� VKRZ� D� FRQWDPLQDWLRQ�ZLWK� WKH�ZRUG� IRU� ZRUP�� FR�

PHGR���6&U��DFFHQWXDWLRQ�KDV�WKH�VDPH�QDWXUH�a�/LWK��VOHVS¤T��JHQ�
VJ��VµHVSJP�HHO����
BOHVS@B���DVVLPLODWLRQ"��FI��ORDQ�LQ�)LQQ��BOLFSJBT��
3UXVV��BOHVSHJT�P��HHO����SHÔ� �>Ut@��

__� /DW�� BOHVJMMB� I�� $DO�� LV� VWLOO� SUREDEO\� D� UHVWUXFWXULQJ� IURP


BOHVMMB� �� 
BOHVS�MB� �WKXV� 0XOOHU� $LW�:E�� ����� *UN�� ÑGCELUJ� DQG
ÐGCgLUJ� I�� HHO�� �WKHUH� LV� D� VXSSRVLWLRQ� DERXW� D� FRQWDPLQDWLRQ� ZLWK
*UN�� ÑCIJ�� ZKLFK� LV� SUREDEO\� XQQHFHVVDU\��� 2+*� BOHBS� �;,�$��'��
EUHDG�ZRUP���0+*�BOHFS��FOHFS��2+*�FOHJSJOH��;�$��'����FOHFSMJOH

�;,�$��'���0DGH��:XUP��)LQQH���*UN��DQG�*HUP��IRUPV�JR�EDFN�WR�,(


ÉKIÉ�� EXW� FI��+VFK�� �MBHRIJ� �� ÑGCELUJ��-HQUMNA�OI� ��
FOK�� �$HRO�
GHYHORSPHQW�RI� ,(�K��%RQIDQWH� DQG�%DUL®�DFFHSW� DQ� ,OO\ULF� RULJLQ��
¶ÂÓÎÇÒ� ,9�� ����� ��������� §³µ®� ,�� ����� ¿³£®� ��� ����� 6NRN� ,,,�

����������%H]ODM�,,�������´ÐÑÐÒÐÄ�$�'�������������:+�,������)ULVN�,�

���������(:'�,�������9DLOODQW�*U��,9�����������

���5XVV��©Ö©µ��JHQ��VJ��©Ö©µ¨� WDPERXULQH���6&U��©Í©¨s��JHQ��VJ�
©Ö©s¨� LG����HWF�� ��/LWK��CB%CBMBT� +XPPHO��0DLN¬IHU���/DWY��CB%CBMT

.¬IHU���/LWK��CB%CUJ��SUDHV����VJ��CBNCJ½�WR�JUXPEOH��JURXVH���CJ%CJ�

MBT�JDGIO\��KRUVHIO\���/DWY��CJ%CBMT�%UHPVH��.LQG��GDV�LPPHU�ZHLQW��__

*UN��B�MBOJ�ERRPLQJ��KXPPLQJ���BOMBgW�WR�PDNH�D�ERRPLQJ�QRLVH
�BMTP� PG� CFFT��NPTRVJUPFT�� FUD����� BOMBàLI�J� KXPEOH�EHH�� FRFRRQ� RI
WKH� VLON�ZRUP�� QDUURZ�QHFNHG� YHVVHO�� __�*UN��PEMFRHD¨N� �D� NLQG� RI
ZDVS���� 2,QG�� CBNCIBSBT� EHH��� ¶ÂÓÎÇÒ� ,�� ����� )UDHQN�� ,�� ������

0D\UKRIHU�,,�������)ULVN�,�������,,�������3RN��������

��� /LWK�� CBOH¥� ���� :HOOH�� 0HQJH�� 3ODW]UHJHQ��� QSBCBOH¥� ¥EHU�

PD§���/DWY��CV¸HT��GLFKWH�0HQJH���/DWY��CBµHB�GLH�:HOOH��0DVVH��LV

ERUURZHG�IURP�.XUÍLDQ���/LWK��GLDO��CFµHUJ��SUDHV����CFµHJB� WR�ILQLVK�
HQG�� FRPSOHWH��� CBOH½T� ���� UDVFK�� KHIWLJ�� __� 2,QG�� CIBO§LUJ� EULFKW�
]HUEULFKW��� SDUW�� CIBHOBÔ� JHEURFKHQ�� ]HUEURFKHQ��� CIB�H§Ô� P�� =HU�

���
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EUHFKHQ��$EEUHFKHQ��%UXFK��5XLQ��)DOO��9HUIDOO��:HOOH���$UP��CFL�]HU�

EURFKHQ��� CFLBOFN� EUHFKH�� __� *HUP�� 
CBOHÔ� VFKODJHQ��� 21� CBOHB

VFKODJHQ��� CBOH� /¬UP��� (QJO�� CBOH� NORSIHQ�� VFKODJHQ��� /*HUP�

CBOHFO�NORSIHQ��VFKODJHQ�

 

����VHH�)UDHQN��,������7UDXWPDQQ�%6:����

0D\UKRIHU�,,�������GH�9ULHV�����3RN����������

���6ODY��
CÁHBUJ��5XVV��©«¨¹Ã� WR�EHQG��US�����8NU��©«¦¹°� WR�EHQG�

FUXPSOH���%5XVV��©«¨½Ã�WR�EHQG��FUXPSOH���LWHU��5XVV��¶©Â«¦¹Ã�ZLQG

URXQG��ZUDS��PXIIOH���GHYHUE��¶©Ü«¨�ZDUP�FORWKHV��FRYHUOHW���__�2,QG�

CIVK§UJ� KH�EHQGV�� __�*RWK��CJVHBO� �,,�FO��� EHQG��� GDW�� SO�� SDUW�� SUDHW�

HB�CVHBOBJN��21�CK¿HB� �,,�FO���� DWWHVWHG� RQO\� SUDHW�� ��SO��CVHV� DQG

SDUW��SUDHW��CPHFOO��2+*�CJPHBO��,,�FO���EHQG���*HUP����,(�
CIFVHIÔ��

VHH�¶ÂÓÎÇÒ�,�������0D\UKRIHU�,,�����������)HLVW�����GH�9ULHV�������

3RN����������

��� 6ODY�� 
EÁ¬J�� JHQ��VJ�� 
EÁ¬FSF� GDXJKWHU�� �5XVV�� ¬·¾Ã�� JHQ��VJ�
¬·¾à°��8NU��¬¶¾��JHQ��VJ��¬·¾à°��25XVV��?HPCa���
?SPC���2&6�?SRC�
JHQ��VJ��?SR@�@��%XOJ��¬ÁÀàß��6&U��²Òp��JHQ��VJ��²Ò¾à°��6ORYHQ��I®o�
JHQ��VJ��I®ÜSF��2&]HFK�EDJ��&]HFK�EDFSB��6ORYDN�ED®SB��3ROLVK�DPSB�
D¸SLB�� a� /LWK�� EVLUÙ�� JHQ��VJ�� EVLUF/T�� 23UXVV�� EVDLUJ� GDXJKWHU�� __
2,QG��EVIJU�S� �EÔ���
EIÔ�DFFRUGLQJ�WR�*UDVVPDQQtV� ODZ���$YHVW�� �J��
EVH·EBSÔ���M���EV|BBSÔ�I��7RFKWHU�����
EVHIUFSÔ�DFFRUGLQJ�WR�%DUWKROR�

PDHtV� ODZ�� __�*UN��QUGÉTHR�� *RWK��EB¾IUBS� �B¾� � P��� WKH� ,(� UHFRQ�
VWUXFWLRQ� RI� WKH� VWHP�� 
EIVH�I�·UFS�� VHH� )UDHQN�� ,�� ����� ¶ÂÓÎÇÒ� ,�

�����0D\UKRIHU�,,������0D\UKRIHU�(:$�,�����������)ULVN�,�������)HLVW

�����3RN������

���/LWK��ESFC�UJ��SUDHV����VJ��ESFC½�]LWWHUQ��VFKORWWHUQ��EHEHQ���5XVV�
GLDO��¬à¶©®¹Ã�WR�EHFRPH�KHVLWDQW��WLPLG���º¬à¶©Ù¹Ã¸Ä�WR�JHW�IULJKW�

HQHG��� 6ODY�� 
ESPC�UJ�� SUDHV�� ��VJ�� 
ESfCK�� WR� FUXVK�� VSOLQWHU�� JULQG��

5XVV�� ¬à¶©Ù¹Ã�� SUDHV�� ��VJ�� ¬à¶©³Þ�� %XOJ�� ¬à¶©ß�� 6&U�� ¬à¶©°¹°�

SUDHV����VJ��¬à¶©¹´�DQG�¬àf©¹´� EURFNHQ��EU½FNHOQ��EU½SELN�ÅABBR½
CKELN�� __�2(�USFQQBO� WUHWHQ�����
USBQKBO���0/*�USBQQFO��'X��USBQQFO

VWDPSIHQ�� __�*RWK��HBESBCBO� LATOME�N�� DXVKDXHQ�� �RQO\� Q�� VJ�� SDUW�
SUDHW��HBESBCBO���21�ESBG�Q��$EIDOO��%URFNHQ���2(�ESqG�$EIDOO���VHH

����������������������������������������������������

 

���21�CJOHS�+DXIHQ��WR�
CIFOII���
CI+IIÔ�GLHN��GLFKW��IHLVW���3RN�����y����

���



%DOWR�6ODYLF�$FFHQWRORJ\�DQG�:LQWHUtV�/DZ

)UDHQN�� ,�� �������� �XQLWHV� ZLWK� 6ODY�� 
ESPC�UJ�� 
ESfCÃ��� ¶ÂÓÎÇÒ� ,�
�����±ÒÇÐÃÒÂÈÇÏÓÌÊË�,����������������)HLVW������
EISFCIÔ�]HUEUH

FKHQ����%HUQHNHU�,������������¿³³Á����������������������GH�9ULHV

����GH�9ULHV�1(:������3RN�������ESFC�������������
EISFCIÔ�]HUEUH

FKHQ��]HUPDOPHQ���

��� /LWK�� LBC�UJ�� SUDHV�� ��VJ�� LBC½� �KHUXQWHU�KDQJHQ��� LBMC½T� ���
WHQDFLRXV�� VWURQJ���L¨MCª� ���� KRRN�� FODVS��EXFNOH�� VWDSOH�� FUDPSRQ��

/DWY�� LBCB�� LBCF� UDIWHU��� 5XVV�� GLDO�� ²¶©¯µÄ� KRRN� LQ� WKH� ZDOO� IRU

KDQJLQJ�RI� VPWK��� �¦ÂÍÞ��� >3HUP���08UDO���9ODG���.RVWURP�@� SRVHXU�

DIIHFWHG� SHUVRQ�� �³²¯¥� ���� ����� __� 9DULRXV� VXJJHVWLRQV�� 2,U�� DPC

6LHJ���:HOVK�DFGO�5ÃFNHQ���21�IBQQ�*OÃFN���(QJO��IBQ��2(��FIBFQ

SDVVHQG��� DOVR� ZLWK� WKH� URRW� 
TLÐCI��� 
TLPCIÔ� VFKDEHQ�� NUDW]HQ�

�)UDHQN�� ,�� ������ ¶ÂÓÎÇÒ� ,,�� ����� 3RN�� ���� �
LPC���� ���� �
TLPCI��


TLÐCI���
���/LWK��SFµHUJ��SUDHV����VJ��SFOHJ½��SUDHW����VJ��SFOHJBÕ��YRU�EHUHL�

WHQ�� ]XEHUHLWHQ�� UÃVWHQ�� KHUULFKWHQ�� PLW� .OHLGXQJ� DXVUÃVWHQ�� VFK½Q

NOHLGHQ��DXISXW]HQ��DQNOHLGHQ��E]Z��DXVNOHLGHQ��� SFµHUJT� VLFK�EHUHL�

WHQ�� VLFK� YRUEHUHLWHQ�� VLFK� UÃVWHQ�� VLFK� DQ�� E]Z�� DXVNOHLGHQ�� VLFK

VFK½Q� NOHLGHQ�� VLFK� DXISXW]HQ��� /LWK�� SFµHUJT� VLFK� VFKZHUI¬OOLJ� EÃ�

FNHQ��NUÃPPHQ���"�2&6�H�~AC ��5XVV��¶àº®°��⇐�&K6ODY����àº®Ã�� __
,(� 
XSFOH��� 2(�XSFOD� DUWLILFH�� WULFN���XSFODBO� WR� WZLVW�� WXUQ�� SOD\�

WULFNV��� 2+*� SFOLFO�� 0+*� SFOLFO� GUHKHQG� KLQ�� XQG� KHU]LHKHQ��

2+*� �X�SBOL�J�� YHUGUHKW�� JHNUÃPPW�� NUXPP��� 2(� XSJODMF� �(QJO�

XSJOLMF��5XQ]HO��__�EXW�DOVR�,(�
XSFOHI�

 

�� ��2(�XSJOHBO�DXVGUÃCKEN�

PRESSEN��� 26� XSJOHBO� IHVW� ]XVDPPHQGUHKHQ�� ZLQGHQ�� DXVZLQGHQ��

0/*�XSJOHFO� ]XVDPPHQGUHKHQ��ZLQGHQ�� GUÃCKEN�Å PRESSEN���0'X�

XSJOHIFO� GXUFK� 'UHKHQ� SUHVVHQ�� GUÃCKEN��� 0+*� SBOD�� JHQ�� VJ�

SBOHFT� VFKQHOOH�� GUHKHQGH� %HZHJXQJ��� *RWK�� XSVHHP� 6FKOLQJH��

)UDHQN�������)HLVW������(:'�,,,�������������3RN�������

����������������������������������������������������

 

���7KHUH� DUH� QR� HYLGHQFHV� RI� UHFRQVWUXFWLRQ� 
XSFOII��� $XVODXW� 
ÔII�� LV� UHFRQ�
VWUXFWHG� LQ�3RN�� ����� DSSDUHQWO\�EHFDXVH� RI� VXSSRVLWLRQDO� FRQQHFWLRQ�ZLWK� WKH� URRW


XFSII���)RU�P\�DVVXPSWLRQ�FRQFHUQLJ�WKH�ODWWHU�URRW�VHH�DERYH��S�������1R������S������
1R�����

���
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��� "� /LWK�� TLJ£CUJ�� ��VJ�� SUDHV�� TLJFCJ½� DXIWUHQQHQ�� HLQ� /RFK�PD�
FKHQ��� WKH� YDULDQW� TLJ£QUJ�� ��VJ�� SUDHV�� TLJFQJ½�� ��VJ�� SUDHW�� TLJFQJBÕ
WUHQQHQ�� HLQH�  IIQXQJ� PDFKHQ��� /DWY�� Î¬JC³U� KDXHQ�� VFKQHLGHQ�

¬VWHOQ��__�6ODY��
Î®JQ�UJ����VJ��SUDHV��
Î®JQKa��5XVV��À°·¦¹Ã����VJ��SUDHV�
À°·³Þ�� ��VJ�� ÀÙ·³¹�� 6&U�� ¿¹Ù·¨¹°�� ��VJ�� SUDHV�� ¿¹p·Ð¦´�
6ORYHQ��Î®²QBUJ����VJ��SUDHV��Î®²QMKFN��5XVV��À··¹Ã��Àq·¶¹Ã��
Î®ÃQ��
__�21� TLJQB� ]XWHLOHQ�� EHVWLPPHQ��RUGQHQ��� )UDHQN�� ,,�� ���� �WKH� URRW


TLFJQ����¶ÂÓÎÇÒ� ,9������������GH�9ULHV������3RN������ �TLFJ�CÔ� IURP

TLyJÔ�VFKQHLGHQ��WUHQQHQ��VFKHLGHQ���
���� /LWK�� TL¹CUJ�� ��VJ�� SUDHV�� TLPCJ½� DQG� TLBCJ½� DXVK½KOHQ��� OV�

TL¹CUJ� DESIOÃFNHQ��� TLBCÖUJ� %OXPHQ�� %O¬WWHU� XVZ�� DESIOÃFNHQ�� ]XS�
IHQ�� UXSIHQ�� ]HUUHL§HQ�� �YRP�7RGH�� GDKLQUDIIHQ��� TL¥CUJ�� ��VJ�� SUDHV�
TLBNC½� UXSIHQ�� ]XSIHQ�� __�2,QG��BWBTLBCO¡UJ� EULFKW� DE��� /DW�� TDBC²�

TDBCFSF� NUDW]HQ�� UHLEHQ��� *RWK�� HBTLBQKBO� HUVFKDIIHQ��� 21� TLBQB�

SUDHW�� TL²Q��2(� TDJFQQBO��2)� TLFQQB��26�RQO\�SUDHW��HJ�TL²Q�� SDUW�

BSN�TDBQBO� HOHQG�� __� *RWK�� TLBCBO� VFKHUHQ��� )UDHQN�� ,,�� ����� ���

�
TLBCI����)HLVW���������������3RN������������T�LyQ����T�L{QÔ�HWF���
����/LWK��TNBHVSJBÐ�/HFNHUELVVHQ���TNBHVSJ§VUJ�QDVFKHQ���TNBH½SJT

=HLJHILQJHU�� �SURSHUO\� 1DVFKILQJHU�� 1¬VFKHU��� __�0+*� TNBDI� *H�
VFKPDFN��*HUXFK���0/*�TNBL�F�� GDV�6FKPHFNHQ��*HVFKPDFN��*H�

UXFK���0/*�TNBLFO��2)�TNBLJB��0(�TNBLJO� VFKPHFNHQ���ZLWK��LL��

2+*� TNBD� ��DLFT�� P�� *HVFKPDFN��� TNFDLFO� WUDQV�� DQG� LQWUDQV�

VFKPHFNHQ��� 2(� TN«DD� *HVFKPDFN�� *HUXFK��� ,FHO�� TNFLLS� *H�

VFKPDFN��*HUXFK��__�ZLWK��HÔ����
ÉHI����2+*�HJTNBHNP�*HVFKPDFN��

HJTNBH��HJTNBI�VFKPDFNKDIW���3RN�������
TNFH�I����

����6ODY�� 
WÃSCB� �SXVV\��ZLOORZ��� VWDQG��5XVV��ª®à©¨��8NU��ªà©¦�

6&U��ª�©¨��DFF��VJ��ª)©º��6ORYDN�W¦CB��HWF���/LWK��WJ/CBT�����WZLJ��VWDON�
VWHP��� YLQH�� ELUFK�URG�� �ORQJ�� VZLWFK��� /DWY�� WJTCT� VWLFN�� WZLJ��� WJSCB
WZLJ��VSHDU��__�*UN��¦ÉBDOJ�URG��ZDQG��PDJLF�ZDQG��ILVKLQJ�URG��VKDIW
RI�D�KXQWLQJ�VSHDU��FUD����\RXQJ�VKRW�RI�VRPH�WUHHV��VWUHDN��VWULSH�RI

WKH�VNLQ�RI�DQLPDOV���/DW��WFSC¦OB�ODXUHO�OHDYHV�DQG�VSURXWV���WFSCFSB

EHDWLQJ��EORZV�����ELUFKHV��VZLWFKHV��� __�EXW��*UN��¦«F�J��'RU��¦«P�J�
QHHGOH��JDUILVK��%HORQH�DFXV���¦«F�� D�ODUJH�NLQG�RI�UDGLVK���)UDHQN�
������ �ZRKO� PLW� VHNXQG¬UHP� F� XQG� QLFKW� DXI� 
AFSCIÔ� KLQZHLVHQG�

���
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V�� 9HUI�� =VO3K�� ���� ������� LW� EHORQJV� WR� ¦«F�� �¦ÉPTW�� DRU�� ÑRR«FON�
ÐRR±FHN�� WR� VHZ� WRJHWKHU�� VWLWFK�� ��F�� LQ� DOO�*UN�� IRUPV�PD\�EH� VH�
FRQGDU\�IRU�
�P����/LWK��WF/QUJ� WR�VSLQ��PG� UISFBE��FUD�����+LWW��WVSQBÎ�
UB�O��� OHDI��SHHO���3XKYHO����������)UDHQN��������¶ÂÓÎÇÒ�,�������3RN�

������AFS�CÔ�DQG�AFS�CIÔ��
����/LWK���ËHPDLWLF��TMBVHÖUJ��TMBVHBÕ�XQWHUVWÃW]HQ��KHOIHQ���TMBVH¥

���� GDV� 'LHQHQ��� Q¨TMBVHB� +LOIH�� +LOIHOHLVWXQJ�� �/\EHULV�� QBTMBVH¥

��E�� VHUYLFH�� IDYRXU����2&6� JEHL>;aP�� 'LHQHU��� JEHLACKC�� JEHLA~� GLH�
QHQ�� __�2,U�� TM²H�� TM¹BH�P�� +HHU�� 6FKDDU��� UFH�MBDI� ���
UFHP�TMPVHP��

+DXVJHQRVVHQVFKDIW��)DPLOLH���:HOVK�MMV�+HHU���DV�WKH�UHIOH[HV�RI�,(

HI� DQG� H� FDQQRW� EH� GLVWLQJXLVKHG� LQ� &HOWLF�� WKH� UHFRQVWUXFWLRQ


TMPVHPÔ�FDQ�EH�PLVWDNHQ���VHH�)UDHQN��,,�����������¶ÂÓÎÇÒ�,,,������

3RN�������
TMPVHP����ÞàÊÓ�±ÇÆÇÒÓÇÏ�������

����6ODY��
LPCÃ� �25XVV��DH<Ua I�� �¢ÄÄÂÌÕÎ�� RUQLWKRPDQF\��SUHGLF�
WLRQ��VRUFHU\��SURSKHF\���2&6�DH<Ua�6XSU��� O�WNOSKOP�A���%XOJ��²·©¨

SUHVHQWLPHQW�� IRUHERGLQJ��� 6&U�� ²Ø©� IDYRXUDEOH� RPHQ�� DXVSLFHV��
6ORYHQ��L¸COJUJ� QDVWDWL��QDSR°LWL�� �%H]ODM� ,,�������2&]HFK�QPLPCJUJ�TF
WR� PDQDJH�� VXFFHHG� LQ��� LPCB� VXFFHVV��� 3RODE�� *¾PCª� SO�� JKRVW�
VSLULW���a�21�IBQQ�Q�� KDSSLQHVV���1RUZ��IFQQFO� KDSS\��IDYRXUDEOH��

IFQQB� WR� KDSSHQ��� (QJO�� IBQ�� UP� IBQQFO�� 2,U�� DPC� YLFWRU\��� 7KH

*HUP��JHPLQDWLRQ�GRHV�QRW�DOORZ�WR�HVWDEOLVK�WKH�FKDUDFWHU�RI�WKH�,(

YRLFHG�REVWUXHQW��VHH�GH�9ULHV������3RN������

����5XVV��¸¹¶«a 6FKREHU��� 6HUE��&K6ODY�� JKH>S� QHM¨N��� HWF��� /LWK�

TU¨HBSBT�� TUFHFS¤T� GÃUUHU� ODQJHU� 6WHQJHO��� 2&6� JK@A@�Sa ÕDRA�WMA��

5XVV�� ¸¹¶®¦à� 6WDQJH��� 6&U�� TUfÐ¦S� %DXP� DXI� GHU� 'UHVFKWHQQH��
+6RUE��T¬�ÐPS�0DVW���HWF��__�/DWY��TUºHB�I���TUºHT�P��ODQJH�6WDQJH��ODQ�
JHU�6WRFN��6SLH§���2&6�JK$>Sa)DKQH���6&U��¸¹ÞK«�EDQQHU��VWDQGDUG��
26HUE��JK@>SaYH[LOOXP��__�21�TUBLLS�KD\VWDFN���0/*�TUBDL�'DPP�YRQ

VFKU¬JHQ�3I¬KOHQ���21�TUBLJ� SROH��VSHDU���7KH�JHUPDQLF�JHPLQDWLRQ
GRHV�QRW�DOORZ�WR�HVWDEOLVK�WKH�FKDUDFWHU�RI�WKH�,(�YRLFHG�REVWUXHQW�

VHH�)UDHQN��,,�����������¶ÂÓÎÇÒ�,,,�����������������7UDXWPDQQ�%6:

�����GH�9ULHV������)DON�7RUS�,,��������3RN��������
�T�UFHÔ�6WDQJH���
���� 6ODY�� 
LPHÁUÃ� FODZ�� __� LV� FRPSDUHG� ZLWK� *HUP�� 
IBLVEBÔ� P�

+HFKW���2(�IBDPE��26�IBDVE�P��� DQG�ZLWK�*HUP�� 
IBLJEBÔ�P�� LG���

���
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2(�IBDJE�P���0/*�IFLFU��2+*�IBIIJU��;�$��'����IBDIJU��IFDIJU��1+*

)FDIU�� ZKLFK� DV� ZHOO� DV� WKH� 6ODYLF� ZRUG� LV� FRQVLGHUHG� WR� EH� D

GHULYDWLYH�IURP�WKH�ZRUG�ZLWK�WKH�PHDQLQJ�KRRN��FODZ���EXW�WKH�6ODY�

ZRUG�LV�QRW�LGHQWLFDO�WR�WKH�*HUP��RQH�HLWKHU�IRUPDOO\�RU�HVSHFLDOO\

VHPDQWLFDOO\��WKXV�LW�FDQ�EH�FRPSDUHG�GLUHFWO\�RQO\�ZLWK�WKH�IROORZ�

LQJ�*HUP��ZRUG��,FHO��IBLJ�P�� KRRN��SLFN��KRH���DWWHVWHG�LQ�21�DV�D

SURSHU� QDPH�y�)BLJ�

 

���� 2(� I¸D� P�� KRRN��� I«DDF� I�� .UXPPVWDE��
2+*�I¡HHP��I¡DLP��I¡LP� �FD�����$��'��� UHWDLQV� WKH� WUDFHV�RI�*HUP�

FRQVRQDQWDO�JHPLQDWLRQ�DIWHU�WKH�ORQJ�YRZHO��2+*�IBL¸�KRRN���EXW

/LWK��L®OHª� I�� +DNHQ��.OLQNH�� �)UDHQN��������/HKQZRUW���ÓI��(3UXVV�

LFOOJH� 6WDQJH�� DQ� GHU� 6WULFNEUHWW� XQG� 6FKDU� DP� 3IOXJH� EHIHVWLJW

VLQG���0/*�IFOHF� �IFOL�� +¬QJH��ZRUDQ�PDQ�HWZDV�DXIK¬QJW���/DWY�
¬FO¬JT� +DNHQ�� �� /*HUP�� L»OLF� +DNHQ����¶ÂÓÎÇÒ� ,,�� ����� )UDHQN�
�����7UDXWPDQQ�%6:������GH�9ULHV������(:'�,,�����������������3RN�

���������LFH���LFOHÔ�DQG�LFL���LFOL���

7KUHH�ODVW�FRPSDULVRQV�DUH�LQWHUHVWLQJ�DV�UHJDUGV�WKH�SUHVHQFH�RI

*HUPDQLF�JHPLQDWLRQ��ZKLFK�FDQ�KDUGO\�EH�WUDFHG�EDFN�WR�WKH�FOXVW�

HU� ZLWK� QDVDO�� 7KHUH� LV� D� WHQGHQF\� WR� UHJDUG� LW� DV� D� SHFXOLDULW\� RI

H[SUHVVLYH�DQG�YXOJDU��IRON��YRFDEXODU\��:LWKRXW�JRLQJ�LQWR�WKLV�GLV�

SXWDEOH� TXHVWLRQ�ZH�PD\� QRWH� WKDW� DV� ZLOO� EH� VKRZQ� EHORZ� LQ� WKH

SRVLWLRQV�ZKHUH�JHPLQDWLRQ�RU�DQ�DQDORJRXV�SKHQRPHQRQ�SUREDEO\

DSSHDUHG�� L��H�� LI� LQ�WKH�SRVLWLRQ�RI�YRLFHG�XQDVSLUDWHG�EHIRUH� OLTXLG

DQG�QDVDO�UHVRQDQWV�:LQWHUtV�ODZ�GLG�QRW�RSHUDWH��LW�SUREDEO\�GLG�QRW

RSHUDWH�EHIRUH�WKH�IROORZLQJ��H[SUHVVLYH��JHPLQDWHV�

6RPH�ZRUGV�DUH�OLNHO\�WR�EH�H[SODLQHG�DV�ORDQ�ZRUGV�

��� 6ODY�� 
CfHÁ� �D��S��D�� JRG�� �5XVV�� ©¶«�� JHQ��VJ�� ©·«¨�� JHQ��SO�
©¶«·ª�� 8NU��©J«�� JHQ��VJ�� ©·«¨�� 6&U�� ©Ø«�� JHQ��VJ�� ©f«¨�� 6ORYHQ�� C8H�
JHQ��VJ��CPHn��LV�D�SRVVLEOH�ERUURZLQJ�IURP�,UDQLDQ

 

���__�2,QG��CI§HBT
����������������������������������������������������

 

���&LWHG�LQ�WKLV�URZ�21�I¡LS�P�� )UHFKOLQJ��PRUH�OLNHO\�EHORQJV�WR�WKH�IDPLO\�RI

2+*�IVPI�+RKQ��6SRWW���VHH�GH�9ULHV�����

 

���)RU�WKH�GHWDLOHG�DFFHQWRORJLFDO�DQDO\VLV�RI�WKH�6ODYLF�ZRUG�VHH�°³¢�³ÍÐÄÂÒÞ�

���y����� VHH� LELG�� IRU� WKH� VXSSRVLWLRQ� WKDW� D� FDXVH�RI� WKH� ODFN�RI� DFFHQWXDO� FRUUHV�

���
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ORUG�� �GLVSHQVHU�� �FQJUIFU� PG� HPET�� FTQ�� PG� 4BWJUBS���� 23HUV�� CBHB��

$YHVW�� CB|BÔ� JRG�� IURP�2,QG�� CI§KBUJ�� CI§KBU¦� GLYLGHV�� GLVWULEXUHV�

UHFHLYHV��HQMRLV���$YHVW��CBUÎBJUJ�SDUWLFLSDWHV���*UN��F«GE�N�WR�HDW��GH�
YRXU��� VHH� )UDHQN�� ,�� ����¶ÂÓÎÇÒ� ,�� ��������� 7UDXWPDQQ� %6:� ���

3RN������

���2&6�NH?S�PRWLRQ��ZDON��UXQ���NH?CKC��SDUW��SUDHW��DFW��QU?S� WR
JR��ZDON���WKH�VDPH�LQ�DOO�WKH�UHVW�RI�6ODY��GLDOHFWV�__�*UN��âD�J�:HJ��
âD�THJ�:DQGHUHU���âDEàW�ZDQGHUH���2,QG��T¡E§Ô�5HLWHQ���T¡E²OÔ�5HL�
WHU��� ¡�TBEÔ� KLQWUHWHQ�� KLQJHKHQ�� JHODQJHQ��� VU�TBEÔ� VLFK� ]XU� 6HLWH

EHJHEHQ��YHUVFKZLQGHQ���¶ÂÓÎÇÒ�,9�����������0D\UKRIHU�,,,������

�����0D\UKRIHU�(:$�,,�����������)ULVN�,,�����������3RN�������TFEÔ

JHKHQ����*UN��âD�J�:HJ��DQG�2,QG��T¡E§Ô�5HLWHQ���DV�ZHOO�DV�WKH�FRU�
UHVSRQGLQJ� YHUEDO� IRUPV� FDQQRW� EH� VHSDUDWHG� IURP� 2,QG�� TBEÔ� VLW�

]HQ�� �GHWDLOHG� DUJXPHQWDWLRQ� LQ�0D\UKRIHU� (:$� ,,�� ��������� VHH

DOVR�0D\UKRIHU�,,,������������WKXV�WKH�6ODYLF�VWHP�FDQQRW�EH�GLUHFW�

O\�FRPSDUHG�ZLWK�WKH�2,QG��DQG�*UHHN�RQHV�GLUHFWO\��7KH�RQO\�SRV�

VLELOLW\�WR�VDYH�WKLV�FRPSDULVRQ� LV� WR�VXSSRVH�WKDW� WKH�6ODYLF�URRW� LV

DQ�,UDQLDQ�ERUURZLQJ�

���6ODY��
LPrB�VKH�JRDW���
LPrÃMÁ�KH�JRDW��__�LV�FRQQHFWHG�ZLWK�$OE�

LFEI� P��� SO�� LFEI��� LFEIB� NLG�� �,(� 
ÉIÔ� RU� 
ÉII���� ZLWK� *HUP�� 2(
IÔDFO�Q�� MXQJH�=LHJH���0/*�I�LFO�Q�� %½FNFKHQ��� DQG�ZLWK�*HUP�
*RWK�� IBLVMT� P�� FORDN��� 21� I�LVMM� RXWGRRU� FORWKHV�� FORDN��� 2(

IBDPMF��IBDFMF��I«DFMF� FORDN��� EXW� WKH�FRQQHFWLRQ�EHWZHHQ� WKH� WZR

*HUP�� ZRUGV� LV� SRVWXODWHG� RQO\� RQ� WKH� EDVLV� RI� W\SRORJLFDO� FRQ�

VLGHUDWLRQV��6ODY��
LPrB�JRDW��a�
LPÐB����
LPrKB��KLGH��DQG�%DOW��
¡ÐT

KH�JRDW��a�6ODY��
BrÃOP�KLGH���ZKLOH�WKHUH�DUH�QR�LQGLFDWLRQV�RI�HLWKHU

WKH�PDWHULDO�RI�WKH�FORDN�RU�WKH�SUREOHP�RI�WKH�LQFRQJUXHQW�YRFDOLVP�

WKXV� WKH� 6ODYLF� ZRUG� FDQ� EH� FRPSDUHG� RQO\� ZLWK� WKH� ILUVW� *HUP�

OH[HPH� DQG� WKH� *HUP�� GHYLDWLRQ� ZLOO� KDYH� WR� EH� H[SODLQHG� DV� WKH

UHVXOW� RI� UHPRYLQJ� JHPLQDWLRQ� DIWHU� WKH� ORQJ� YRZHO� LQ� FDVH� RI� WKH

UHOLDEOH�VROXWLRQ�RI�WKH�YRFDOLVP�SUREOHP�EHFDXVH�RI�WKH�6ODYLF�GDWD�

����������������������������������������������������
SRQGHQFH�EHWZHHQ�6ODY��DQG�2,QG���LQ�6ODYLF�D��S��E�ZRXOG�EH�H[SHFWHG��LV�ERUURZLQJ

IURP�,UDQLDQ�

���
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KHUH� ZH� PD\� GHDO� ZLWK� D� PLJUDWRU\� WHUP�� 2,QG�� DI�HBT� KH�JRDW��
2VVHW��T«k�_�T«k«�VKH�JRDW��GR�QRW�FRUUHVSRQG�WR�WKH�6ODYLF�ZRUG�DV

UHJDUGV�FRQVRQDQWLVP��¶ÂÓÎÇÒ�,,�������0D\UKRIHU�,�������0D\UKRIHU

(:$�,�����������¢ÃÂÇÄ�,,,���������3RN����������

+RZHYHU�� WKHUH� DUH� VRPH� VSHFLDO� SRVLWLRQV�� ZKHUH�:LQWHUtV� ODZ

UHDOO\�GLG�QRW�RSHUDWH��WKH\�DUH��,��FOXVWHUV��T���YRLFHG�XQDVSLUDWHG��

,,��FOXVWHUV��YRLFHG�XQDVSLUDWHG���T���,,,��FOXVWHUV��YRLFHG�XQDVSLUDW�

HG���UHVRQDQWV��

,� � , ( � F O X V W H U V � �T � � � Y R L F H G � X Q D V S L U D W H G�

�
É[H���
É[EÔ���
ÉTHÔ�DQG�
ÉTE��

��� /LWK�� NB[H¸UJ� ZDVFKHQ��� /DWY�� NB[H§U� ZDVFKHQ�� �5XVV�� GLDO�
>2VW]HM�@�´¨¯«¦¹Ã�WR�ZDVK���³²¯¥�����������D�OLNHO\�ERUURZLQJ�IURP

%DOWLF��__�2,QG��N§KKBUJ�VLQNW��JHKW�XQWHU��JHKW�]XJUXQGH���/DW��NFSH²�
NFSHFSF� WDXFKH�� WDXFKH� HLQ�� YHUVHQNH�� YHUEHUJH��� NFSHVT� P�� GHU

7DXFKHU��:DVVHUYRJHO����)UDHQN��,�������7UDXWPDQQ�%6:�������0D\U�

KRIHU�,,�������:+�,,���������3RN����������

���/LWK��NH[UJ�� SUDHV�� ��VJ��NF[H½�� SUDHW�� ��VJ��NF[HJBÕ� NQRWHQ�

NQÃSIHQ�� VWULFNHQ���NF[H¥� 6WULFNHULQ���N¨[HBT� ���� .QRWHQ�� ]XJH]R�
JHQH� 6FKOLQJH��� /DWY��NFH[U�� SUDHV�� ��VJ��NFHÐV�� SUDHW�� ��VJ��NFH[V
VWULFNHQ���NFÐHB� GHU�0LVFKPDVFK�� HLQ� VFKOHFKWHV� *HZHEH���NB[HT
GHU�.QRWHQ���5XVV��GLDO��´¯«ÙàÃ�DQG�´¶¯«°àÃ�VSLGHU���³²¯¥���������

�������� >WKH� UHVW� RI� WKH� IRUPV� DUH� QRW� SKRQHWLFDOO\� SULPDU\�� FI�

¿³³Á������������@�� __�21�N�TLWJ�P�� 0DVFKH���VZHG��NBTLB� PHVK

�VWRFNLQJV��� FHOO���2(�NBY� Q�� PHVK��QHW�� WRLO�� ���
NBTL���26�NBTLB�
2+*�NBTDB��,;�$��'��� PHVK���)UDHQN��,�����������7UDXWPDQQ�%6:

�����GH�9ULHV������(:'�,,��������3RN������

1RWH� �)UDHQNHOtV�DWWHPSW�WR�FRQQHFW�ZLWK�WKLV�URRW�6ODY��
NP[HÁ�EUDLQ���DV�ZHOO�DV
LWV�GHULYDWLYHV� LV� LPSODXVLEOH��$V�ZDV� VKRZQ� DERYH�� WKH� URRW�
NF[HÔ� WR� NQLW��ZHDYH�
HQGV�LQ�WKH�,(�FOXVWHU�
É[H���ZKDW�LV�FRQVHTXHQWO\�UHIOHFWHG�LQ�*HUP���ZKLOH�WKH�URZ�RI

6ODY��
NP[HÁ�JLYHV�LQ�*HUP��WKH�UHIOH[HV�WKDW�FDQ�EH�WUDFHG�EDFN�PRVW�FRQYLQFLQJO\�WR
,(�
É[HI��� WKH�FRQWUDGLFWLRQ�RQ�WKH�SDUW�RI�2,QG��FDQ�EH�FRQVLGHUHG�QRZ�WR�EH�VKDP

DIWHU� WKH� VWXG\�RI�1HZ� ,QGLF� UHIOH[HV�� 6ODY��NP[HÁ�� 5XVV��´¶¯«�� JHQ��VJ��´·¯«¨��8NU�

���
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´·¯¶²��JHQ��VJ��´·¯²º���¥ÒÊÏÙÇÏÌÐ��´²¯¶²��JHQ��VJ��´²¯²º��25XVV��FHB>S��%XOJ��´·¯Á²�
6&U��´f¯¨²�� JHQ��VJ��´f¯«¨�� 6ORYHQ��N8[H��N8[·H�� JHQ��VJ��N8[HB�P�� GDV�.QRFKHQ�
PDUN��� 2&6�FHA?;GSa DGM�� FHUHEUDO�� ���
NP[H�GO���� /LWK�� TN¨HFOªT�� TN¨HFOPT� .QR�
FKHQPDUN�� /DWY�� TNBE[FOFT�� �JT� *HKLUQ�� 0DUN� LQ� GHQ� .QRFKHQ��� 3UXVV�� NVTHFOP

0DUN�� �LQ�(DVW�%DOWLF� WKHUH� LV�D�PHWDWKHVLV�RI�
ÉT��� H[SODLQHG�E\�GLIIHUHQW� UHDVRQV�� __

2,QG��NBKK§OÔ�P�� 0DUN� �GHV�.QRFKHQV��GHU�3IODQ]H���NBKK�� I�� 0DUN���$YHVW��NB[HBÔ
0DUN���$IJK��N¡[|¿��N¡|[¿�P�� EUDLQ���21�NFSHS� 0DUN�LP�.QRFKHQ���2(�NFBSH��2)

NFSH�� 26�NBSH�� 2+*�NBSH� �,;�$��'���� 0+*�NBSD��NBSDI� .QRFKHQPDUN�yLQ� WKH

*HUP��JURXS�HLWKHU�
É[HIÔ�RU�
ÉTLÔ�LV�VHHQ��2,QG��VKRZV�LQ�WKLV�VWHP�WKH�FOXVWHU�
É[H��

EXW�D�QXPEHU�RI�1HZ�,QGLDQ�ODQJXDJHV�UHIOHFW�WKH�DVSLUDWHG�FKDUDFWHU�RI�WKH�DXVODXW�

3DQMDEL��GLDO�"��NJKKI��NJµKI�P���I�� 0DUN��*HKLUQ���/DKQG¡�GLDO���$Z¡HN¡U��N±KI��NJKI
PDUURZ�yRWKHUV� GHPRQVWUDWH� WKH� UHIOH[DWLRQ� RI� WKH� $QODXW� WHVWLI\LQJ� WR� WKH�PHWD�

WKHVLV�RI�DVSLUDWLRQ��
NBKKIÔ�!�
NIBKK����+LQGL�CIFK¡�P��+LUQ���*XMDUDWL�CIFKÕ�Q��0DUN��

3DQMDEL�CIFKK¡�P�� EUDLQ��ZDUURZ���7KXV�RQ� WKH�EDVLV�RI�1HZ� ,QGLDQ�GDWD�RQH� VKRXOG

SUREDEO\� YLHZ� WKH� DEVHQFH� RI� LQGLFDWLRQ� RI� DVSLUDWLRQ� LQ� 9HGLF� DV� D� GLDOHFWDO

SKHQRPHQRQ��PRVW� OLNHO\�DV� WKH� UHVXOW�RI� WKH�PHWDWKHVLV�RI�DVSLUDWLRQ� �WKHUH�ZDV�QR

JUDSKLF�PHDQV�WR�UHIOHFW�WKH�UHVXOW�RI�WKLV�SURFHVV��DQG�UHVWRUH�IRU�,(�WKH�FRPELQDWLRQ


É[HI��� VHH�¶ÂÓÎÇÒ� ,,�� ����� ¿³³Á� ���� ������� )UDHQN�� ,,�� ����� GH� 9ULHV� ����� (:'

,,�� ������ 0D\UKRIHU� ,,�� ��������� 0D\UKRIHU� (:$� ,,�� ��������� 7XUQHU� &',$/� ���

�1R���������¦ÝÃÐ�����������3RN�������
NP[�H�P���
NP[�H�FO���
NPT�L�P���FI��DOVR�)UDHQN�

,����������

��� 6ODY�� 
S¶[H¡� �SUREDEO\� VHFRQGDU\� IRUP� �� 
S¶[HÁWB� ��
SP[HZ��

5XVV��à·¯«¨� ELUFK�URG���8NU��à²¯²¨��%5XVV��à·¸²¨��25XVV���HB>;��2&6
�HB>;a �=RJU���0DU��� 2VWU���� %XOJ�� à¶¯«¦�� 6&U�� àf¯«¨� I�� SHJ�� SHUFK�� D
SURS�IRU�D�YLQH��DQG�àf¯«ª¨�I���6ORYHQ��S_[HB�I��GHU�:HLQUHEHQ]ZHLJ�
GLH�:HLQUHEH��DQG�S_[HWB���QHZ�FLUFXPIOH[����2&]HFK�S¸[IB��&]HFK
S¾[IB�WZLJ��EUDQFK���6ORYDN�S§[HB�GU\�EUDQFK��VWLFN�

 

����3ROLVK�S¸[HB�
����������������������������������������������������

 

���6ORYDN�S§[HB�LV�GHILQLWHO\�QRW�D�ORDQZRUG��DV�VRPH�VFKRODUV�VXSSRVH���LQ�YLHZ�RI

WKH�SUHVHQFH�RI�H�LQVWHDG�RI�I�LQ�WKLV�IRUP���¶ÂÓÎÇÒ�,,,���������[H��LV�D�UHJXODU�UHIOH[�RI

WKH� 3URWR�6ODYLF� FRPELQDWLRQ� 
�[H�� LQ� 6ORYDN�� FI�� 6ORYDN� NP[PH�� NP[HPWÖ�� CSZ[H�

CSZ[HBUj��ESV[H��ES¾[HBUj��NJB[HB��HWF��$V�UHJDUGV�WKH�VXSSRVLWLRQ�DERXW�WKH�LQIOXHQFH

RI�WKH�SUHIL[�
PS[��RQ�WKLV�VWHP�LQ�RUGHU�WR�H[SODLQ�WKH�UHIOH[�S§���LQ�DOO�OLNHOLKRRG�LW�LV

QRW�QHFHVVDU\��LQ�WKH�GLDOHFWV�LQ�ZKLFK�WKH�DXVODXW�OHQJWK�VKLIW��ULGLQJ�RQ�WKH�DFFHQWR�

ORJLFDO� IDFWV��RQWR�WKH�V\OODEOH�
SP��FRLQFLGHG�ZLWK�UHVWUXFWXULQJ�RI� WKH� OHQJWK� LQ� WKH

PHWDWKHVLV�SURFHVV�
PS��!�
S¡���
S����WKDW�DURVH�DV�WKH�UHVXOW�RI�WKH�OHQJWK�VKLIW��FRXOG
EH�UHVWUXFWXUHG�LQWR�
S¡���2Q�WKH�DXVODXW�OHQJWK�VKLIW�DQG�WKH�SURVRGLF�SURFHVVHV�FRQ�

QHFWHG�ZLWK�LW�VHH�¦ÝÃÐ�®±¢³�,����y���

���
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.DVKXE�SÒ[HB� I�� =ZHLJ��$VW��7ULHE��5XWH��6WRFN���6ORZLQLVK�SEA[H©� I�
=ZHLJ��5XWH���/LWK�� SH[UJ��SUDHV����VJ�� SF[H½�DQG� SF[HJ½��SUDHW����VJ�

SF[HJBÕ� WR�NQLW��ZHDYH���S£H[UJT����� QHW��KDPPRFN���/DWY��SFÐ«³U� YHU�
ZLFNHOQ�� YHUZÃKOHQ��� SFÐ«JT� )OHFKWZHUN�� *HIOHFKW�� 9HUZRUUHQHV�

:LUUVDO�� YRQ� %LQVHQ� JHIORFKWHQH� 'HFNH�� +HXQHW]��� S}[HB� 9HUZLFN�
OXQJ��6FKZLHULJNHLW��__�2,QG���59��$9��HWF���S§KKVD�I��6HLO��6WULFN����59�
B�SBKK¾Ô� QLFKW� PLW� 6WULFNHQ� YHUVHKHQ��� �h%�� SBKKBWZ¥Ô� Q�� 6HLO]HXJ��

6RJG�� S|[Z� �SB|[J�� HLQ� �:ROO"��6WRII��� <LGJKD� SP|[� ZRPDQtV� FORDN��

/DW��SFTUJT�6WULFN��6HLO����
SF[HUJT��2(�SFTD��SFTDF�UHHG���YDULDQWV��SZTD�

SZTDF��SJTD��SJTDF��PRGHUQ�(QJO��SVTI��GLDO��SFTI��SJTI��¶ÂÓÎÇÒ�,,,������

6NRN� ,,,�� ����� %H]ODM� ,,,�� ����� )UDHQN�� ,,�� ����� 7UDXWPDQQ�%6:�����

0D\UKRIHU� ,,,������0D\UKRIHU�(:$�,,�������:+�,,�������2QLRQV�����

3RN������

��� 6ODY�� 
QÃ[E²UJ� DQG� SUREDEO\� 
QF[E²UJ� WR� EUHDN� ZLQG��� 5XVV�

©¯¬®¹Ã��SUDHV����VJ��©¯¬Ù¹��DSSDUHQWO\�5XVV��YXOJDU�·¯¬®¹Ã��SUDHV�

��VJ��·¯¬Ù¹� WR� WDON� RQVHQVH�� OLH��� NQRZQ� WR�PH� RQO\� LQ� WKH� JÔSUR�

QXQFLDWLRQ��EHORQJV�WR�WKH�VDPH�VWHP���8NU��·¯¬²¹°��©¯¬²¹°��SUDHV�

��VJ��©¯¬â����VJ��©¯¬°¿��%XOJ��·Á¯¬ß��GLDO��©Á¯¬ß�DQG�·¯¬ß��VHH�£§²

��� ����� VXE� Y�� ·¯¬à¶ª¥µ²¨��� 6&U�� ©¥¯¬K¹°�� SUDHV�� ��VJ�� ©¥¯¬¹´�

GLDO���Ë.��QB[EÈUJ��6ORYHQ��Q·[E×UJ��SUDHV����VJ��Q·[E²N��&]HFK�C[E²UJ�
2&]HFK�SDUW��SUDHV��Q[E²

 

����3ROLVK�CrE[JF¬��/LWK��CF[E�UJ��SUDHV����VJ�
CF[E½��/DWY��CF[E¯U�� WKH�H[LVWHQFH�RI� WKH�YDULDQW� VWHP�ZLWK� WKH� URRW

YRFDOLVP��FÔ�LQ�3URWR�6ODYLF�LV�VXSSRUWHG�E\�(6ODYLF�%XOJDULDQ�FRU�

UHVSRQGHQFH�� LW� LV�DOVR�UHTXLUHG�E\�WKH�VWDELOLW\�RI�WKH�YRLFHOHVV�DQ�

ODXW�Q��� VLPLODUO\�� WKH�H[SODQDWLRQ�RI� WKH�%DOWLF�DQODXW�CÔ� LV�GLIILFXOW

ZLWKRXW�UHFRQVWUXFWLQJ�WKH�]HUR�JUDGH�RI�WKH�URRW��LI�ZH�GR�QRW�LQVLVW�

RI�FRXUVH��RQ�WKH�UDWKHU�GRXEWIXO�VXSSRVLWLRQ�DERXW�ERUURZLQJ�%DOWLF

ZRUGV�IURP�8NUDQLDQ� __�/DW��Q¦EP� IXU]HQ�����
QFTE²���Q²EFY�P�� +LQ�

WHUHU�����
QP[E�FL�T���*UN��BDgW����
C[EF@²��WR�EUHDN�ZLQG���WKH�FRP�
SDULVRQ��SXW�IRUZDUG�E\�9DVPHU��ZLWK�1+*�GLDO��FROO��GJTUFO�WR�EUHDN

ZLQG���'JTU�P��ZLQG��LQ�WKH�LQWHVWLQHV����FRQWUDU\�WR�WKH�ORQJ�WUDGLWLRQ

����������������������������������������������������

 

���0DVW0X]� ����� DQG� WKH� GHYHUEDWLYH�� DFF��VJ�� [B� QFQE� �0DVW0X]� ����� W� QF[E

�0DVW'UN�������JHQ��VJ��Q[EB��0DVW'UN������$UVFK��

���
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UHMHFWLQJ�LW�LV�VWLOO�TXLWH�SODXVLEOH��FI��0+*�WJTUFO��VZY���ILVWHQ���WJTU

P�)LVW���0/*�WzTUFO��WzTU��0'X��WFFTUFO��VZY����WFFTU�P���'X��WFFTUFO�

WFFTU��DOVR�(QJO��GJTU�EUHDNLQJ�ZLQG���2QLRQV������y�ZH�VKRXOG��KRZ�

HYHU�� EHDU� LQ�PLQG� WKH� IDFW� WKDW� WKHUH� ZDV� DQ� HDUO\� FRQWDPLQDWLRQ

ZLWK� WKH� *HUP�� VWURQJ� YHUE� RI� ,�FO�� 
GTBO�� �21� G²TB� �VWY��� IXU]HQ��

0+*�WTFO��WFZTFO� IXU]HQ���0'X��WFTFO��VZY��� IOÃVWHUQ����WKH�UHVXOW
RI�WKLV�FRQWDPLQDWLRQ�ZDV�WKH�DSSHDUDQFH�RI�WKH�VWURQJ�YHUE�RI�,�FO�


GTUBOÔ�DQG�FRUUHVSRQGLQJ�GHYHUEDWLYHV�ZLWK�WKH�ORQJ�YRZHOV��1+*

GLDO�� GFJTU� )LVW��� 0+*� W³TUFO� �VWY��� ILVWHQ��� W³TU� P�� )LVW�� FUHSLWXV��

0'X��WJKTUFO��VZY����WJKTU��2(�G²TUJOH�I��EUHDNLQJ�ZLQG��VLOHQWO\�����VHH

)UDHQN�� ,�� ����¶ÂÓÎÇÒ� ,�� ����� £§²� ��� ���� ��� ����� 6NRN� ,�� ��������

6ÓDZVNL�,������0LNORVLFK������7UDXWPDQQ�%6:������)ULVN�,�������:+
,,�� ��������� .OXJH�� ����� GH� 9ULHV� ����� )DON�7RUS� ,�� ��������

)UDQFN�YDQ�:LMN������GH�9ULHV�1(:������2QLRQV������3RN������

���6ODY��
P[EÁ�0DO]GDUUH���2&]HFK�P[E�P��VXÍ©UQD��]D¿´]HQ´�RSDW�

¿HQ°� ]G´QRX�SHF´�N� VXÍHQ´�RELO´�� ]YO��S¿L�YÖURE´�VODGX��KYR]G��SRS¿�

SHF�VDPD���P[EOJD²�I�� VXÍ©UQD��]YO��N�YÖURE´�VODGX��KYR]G���P[EJUJ

 

����

ODWHU�IWP[EJUJ��&]HFK�IWP[E� VODGRYQD���23ROLVK�P[E� 0DO]GDUUH���Pr�

E[J¬� VXV]\®��� P[EPXOJB� RU� PrOJDB� �5HM�� VXV]DUQLD� VÓRGX��� 6ORYHQ�

P[E²UJ��SUDHV����VJ��P[E²N�GDUUHQ���P[E²DB�I��GLH�'DUUH��GLH�0DO]GDUUH��

8NU���¥ÒÊÏÙÇÏÌÐ��¶¯µÙ½Ä�I��KROH�LQ�WKH�URRI�IRU�VPRNH��GU\LQJ�URRP

IRU�GU\LQJ�JDUGHQ�YHJHWDEOHV��PDGH�SDUWO\�LQ�HDUWK��SDUWO\�DERYH�LW��

�¨ÇÍÇ×ÐÄÓÌÊË��ª¶¯µÙ½Ä� I�� 'DUUKDXV�� �LV� WKH� VHFRQG�RQH�ERUURZHG

IURP�3ROLVK"��__�*UN��aZW�WR�GU\�XS��SDUFK���aZA�I��KHDW��GU\QHVV��GLUW�
PRXOG��GU\�VHGLPHQW���*HUP��
BTUB[��'X��GLDO��BTU��0'X��BTU� GU\LQJ

RYHQ���2(�BTU�NLOQ���(QJO��PBTU�RYHQ�IRU�GU\LQJ�KRS�RU�PDOW���/DWH�2(

¡TU�y�WKH�UHVXOW�RI�WKH�FRQWDPLQDWLRQ�ZLWK�WKH�UHIOH[�RI�*HUP��
BJTUB[��

IXUWKHU� FRUUHVSRQGHQFHV� LPSO\� WKH� URRW� 
BTÔ� ZLWK� WKH� 
ÉEÔHQODUJH�

PHQW��/DW��¡SF²� WR�EH�GU\���¡S¦TD²� WR�EHFRPH�GU\���¡SJEVT� WURFNHQ��

¡SB�$OWDU���2VN��BBTB³�LQ�¡UD���2,QG���TBD�$VFKH��6WDXE���+LWW��WBÎ�F�
DVK�HV��� VRGD� DVK�� VRDS��� WBÎÎB�� F�� ILUHSODFH�� KHDUWK�� EUD]LHU�� ILUH�
����������������������������������������������������

 

����,Q� 2&]HFK� WH[WV� WKH� ZRUG� LV� DWWHVWHG� RQO\� LQ� WKH� IRUP� RI� SDVV�� SDVW� SDUW�

PÐEÐFOÖ��PÐEjFOÖ�XVXÍHQÖ��VXÍHQÖ��

���
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DOWDU���DQG�WKH�HQODUJHPHQWV�ZLWK�WKH�JXWWXUDO�GHWHUPLQDWLYHV��*RWK�

B[HP� I�� $VFKH���21�BTLB��2+*�BTLB� $VFKH���0DFKHN������+ROXE�

.RSH°QÖ������%UÃFNQHU������%H]ODM�,,�������0LNORVLFK������6NHDW�����

2QLRQV������9DQ�:LMN������:+� ,�� ����)ULVN� ,�� �������0D\UKRIHU� ,�

����0D\UKRIHU�(:$�,�����������)HLVW�����3RN��������

���6ODY��
CSÃ[HO�UJ��
CS²[HO�UJ�WR�EHFRPH�VRXU���
CS²[HÁ�WDUW��VRXU

WDVWH���5XVV��&K6ODY�� H<�UB>G�KCa WR�WXUQ�VRXU���6ORYDN�CS[O¾Uj� WR�WXUQ
VRXU� �PG�NJML���� 5XVV�� &K6ODY�� H<�$B>G�KCa WR� WXUQ� VRXU��� 5XVV�� GLDO�

©à®¯«µº¹Ã�WR�EHFRPH�VSRLOW��PRXOG\���3ROLVK�PCS[B[HO�¬�WR�EHFRPH

VRXU���&]HFK�C½FTL�WDUW�WDVWH���3ROLVK�CS[B[H�WDUW�WDVWH���6ODY��
CS²[HBUJ

WR� EH� IDVWLGLRXV�� VTXHDPLVK� DERXW�� DOVR� FDQ� EH� UHIHUUHG� KHUH��"�� __

1RUZ�� CSJTL� ELWWHU� WDVWH��� CSJTLFO� ELWWHU�� WDUW��� VHH� ¶ÂÓÎÇÒ� ,�� ����

¿³³Á���������������3RN������

���/LWK��ÐBJ[E¥��JHQ��VJ��ÐBJ[E¹T�� DFF��VJ��ÐBÐ[E�¾ ����ZRXQG���GLDO�
�1��.�� µÐBJ[EVT� ����� �Æ��  ÐBJ[E½T� ���� NHQNVPLQJDV��SUDÏ¹WLQJDV��  ÏHL�
GÏLDQWLV�� __� 2(� H¡TU�� 26� H¦TU�� 0/*� H¦TU�� 2+*� HFJTU� �9,,,� $��'��
*HLVW��� WKLV�VXEVW�� LV� UHJDUGHG�DV� WKH�GHYHUEDWLYH�SULPDULO\�H[SUHVV�

LQJ� WKH�HPRWLRQDO� VWDWH�RI� WKH�SHUVRQ�FRPLQJ�DFURVV� DQ� LUUHDO�SKH�

QRPHQRQ��(NVWDVH���(:'�,��������WKH�SULPDU\�PHDQLQJ�LV�UHWDLQHG�LQ

2(� DGM�� �vTUMD� DSSDOOLQJ�� WHUULEOH�� DQG� LQ� WKH�2(� YHUE� �vTUBO� LQ

6FKUHFNHQ� YHUVHW]HQ��� DOVR� SUREDEO\� LQ� WKH�0(� VXEVW�� H©TU� WHUURU��
2,U��H²JUF�YXOQHUDWXV���0,U��HPFU�:XQGH���SP�HBFU�ZXUGH�YHUZXQGHW��

H¡FUBT�TXL�RFFLGLW�����
IIPJ[E����$YHVW���M���[²JÐEJÎUBÔ�DGM��VXSHUO��GHU
VFKDXGHUKDIWHVWH��DEVFKHXOLFKVWH���SUREDEO\��KHUH�DOVR�EHORQJV�2,QG�

IC��IFCÔ�]ÃUQHQ����
IIJTÔE��
IIFJT�EÔ�DQG�LWV�1HZ�,QGLDQ�FRQWLQX�
DQWV�� YDULDQW� RI� WKH� URRW�ZLWKRXW� WKH� GHQWDO� HQODUJHPHQW��*RWK��VT�

HFJTOBO��LQWU���VLFK�HQWVHW]HQ��HUVWDXQHQ���VT�HBJTKBO��WU���HUVFKUHFNHQ�

�RQO\�SDUW��SUDHW��VTHBJTJ×T�JTU�ÐXgSTH���LQ�IXURUHP�YHUVXV�HVW����$YHVW�

�M���[B¦ÎBÔ�DGM��VFKDXGHUKDIW����M���[²JÎOBW����J���[²JÎ·OBWÔ�]XVDPPHQ�
VFKUHFNHQG��VFKDXGHUQG��EHEHQG���.KRW��6DN��ZTªGHBÔ�KDWHIXO��KRVWLOH��
ZTBJGBHBÔ� IXOO�RI�KDWH���%XGGK��6RJG��[ZÎUL��0DQLFKDHDQ�[ZÎUjX®

 

����

����������������������������������������������������

 

����,Q� ²ÂÅÐÉÂ�� IUJ��������� %XGGK�� [ZÎUjXD� KDWUHG�� DQJHU��� LQ� IUJ���������� [ZÎUZ

KDWHIXO��

���
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03DUWK�� �7XUI��� [ZÎUZGU�� 03HUV�� [JÎU�� [JÎU�UBS�� [JÎUI�� 3HUV�� [JÎU� XJO\�
EDG�� HYLO�� QDVW\�� GLVJXVWIXO��� LQ� ,QGR�$U\DQ� WKLV� URRW� LV� UHSUHVHQWHG

ZLWKRXW�DQ\�HQODUJHPHQWV�LQ�2,QG��IFGBTÔ�Q��ZRXQG���IJO§TUJ��IJÑTBUJ

YHUOHW]W�� VFK¬GLJW�� ]HUVW½UW�� DQG� SUREDEO\� LQ� /HQGL� GLDO�� �3RJKZ¡U�
IJTF¡� WR�EH�H[WLQJXLVKHG��EH�ZLWKHUHG���1HSDO��IJTTJOV� WR�EH�EDIIO�
HG���SUREDEO\��DOO�WKH�VHPDQWLF�GLIILFXOWLHV�DUH�RYHUFRPH�LI�ZH�DFFHSW

WKH�PHDQLQJ�RI� WKH�NLQG� WR�VWULNH��ZRXQG�� DV�SULPDU\� __�/LWK��ÐFÐTUJ�
SUDHV����ÐFÐEÐJB��SUDHW����ÐFÐEª�ZRXQG���VWDUWLQJ�IURP�WKH�VWHP�RI�WKLV
YHUE�DV�SULPDU\�%XJD�VXJJHVWHG�DQ�LQWHUQDO�HW\PRORJ\�RI�WKH�QRXQ

FLWHG�DERYH��ÐBJ[E¥���
ÐBJE�EB��%¹JD�55�,��������WKLV�HW\PRORJ\�ZDV
DFFHSWHG�E\�6NDUGÏLXV��Ë'����������DQG�)UDHQNHO��)UDHQN��,,��������
DV� WKLV�HW\PRORJ\�GRHV�QRW�KDYH�DQ\�H[WHUQDO�JURXQGV� �IDLUO\�H[DFW

FRUUHVSRQGHQFHV�WKDW�ZHUH�VXJJHVWHG�WXUQ�RXW�WR�EH�UHIXWHG�LQ�FDVH

RI� VXFK� DQ� DSSURDFK��� LW� UHPDLQV� VLPSO\� RXWVLGH� RXU� DQDO\VLV�� RQH

VKRXOG�MXVW�QRWH�WKDW�%XJDtV�HW\PRORJ\�UHWDLQWV� LWV�DOWHUQDWLYH�FKDU�

DFWHU�� LW� LV� HTXDOO\� SRVVLEOH� WKDW� XQGHU� WKH� FRQGLWLRQV� RI� FRQVWDQW

FRQWDFWV�ZLWK��UÔ�DQG��K�IRUPDQWV�WKH�YHUEDO�VWHP�ZDV�UHVWUXFWXUHG�LQ

WKH�ZD\�QDWXUDO� IRU� WKLV�VLWXDWLRQ��VHH�0D\UKRIHU� ,,,���������������

0D\UKRIHU�(:$�,,�������7XUQHU�&',$/�����������%DLOH\�'LFW�����������

)HLVW� ��������� (:'� ,�� ��������� 3RN�� ���� �
IIFJTÔ� YHUZXQGHQ���
3RN�������FI��)UDHQN��,,�������

,,� � , ( � F O X V W H U V � �Y R L F H G � X Q D V S L U D W H G �� � T�

�YRLFHG�XQDVSLUDWHG���
ÉT���
É[E���
ÉTL���
ÉTU��

���6ODY��
PX²TÁ��D��S��C��RDWV���5XVV��¶ª�¸��¶ª¸¦��25XVV��H=UJS��6&U�
¶ª¨¸��·ª¸¨��SUREDEO\���
BXzr�TPÔ���
BAzI�TP����/LWK��BWJÐ¥���E��+DIHU�
NRUQ�� �VHJPHQWDOO\�LW�JRHV�EDFN�WR�
BAzI���EXW�DEVHQFH�RI� OHQJWKHQ�
LQJ�IRUFH�XV�WR�VXSSRVH�WKH�FRQWDPLQDWLRQ�ZLWK�WKH�
T�HQODUJHG�YDUL�

DQW��ORVW�LQ�0RGHUQ�/LWKXDQLDQ�y�FI��WZR�3UXVVLDQ�IRUPV�EHORZ���3UXVV�

�(��XZTF� +DIHU�� ���
X[F���
BAzIÔ��DQG��*UXQDX��XJTHF� ���
XzH[F��

BAzI�TÔ���FI��DOVR�/LWK��GLDO���JLYLQJ�E\�'RYNRQW��XJ[HFT� __�/DW��BW¦OB
*UDVDUW��+DIHU�� LQ�,WDOLHQ�QXU�DOV�9LHKIXWWHU�JHEDXW���SHUKDSV�
BWOB

ZLWK�VHFRQGDU\��¦OB��FRQWDPLQDWLRQ�ZLWK�BS¦OB����
BWJH�TO¡��"�*UN�

���
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A�G²LWY�� JHQ�� �POJ� KDYHU�JUDVV�� $HJLORSV� RYDWD�� 7XUNH\� RDN�� XOFHU
LQ� WKH�H\H�� ODFKU\PDO� ILVWXOD�� �
AVIGIÔ"��3HGHUVHQ���� ,)�������I���� VHH
)UDHQN��,������¶ÂÓÎÇÒ�,,,�������7UDXWPDQQ�%6:�����:+�,������)ULVN�,�

�������3RN�����

���6ODY��
QPYZ���
QPH�T¹��8NU��·²¼ª°�SO�� VFDEEDUG���6&U��·fª°�SO�
WDLO�VWUDS��BO�FMFNFOU�PG�IBSOFTT����&]HFK�QPDIWB� VFDEEDUG���QPDIWZ

SO��KRUVH�KDUQHVV���3ROLVK�QPDIXB�VFDEEDUG��WDLO�VWUDS��BO�FMFNFOU�PG

IBSOFTT����/LWK��QBLTJT� FRUQHU�RI�D�KRXVH�� __�6ODY��
QBHB�DQG�
QBÐB��

QBHKB� $UP�� �VHH� DERYH�� S������� 1R������ __� IRU� H[WHUQDO� HW\PRORJ\

�2,QG��Q§LGBÔ�6FKXOWHU��)OÃJHO���HWF���VHH�DERYH��ORF��FLW���WKRXJK�WKH
SRVLWLRQ�EHIRUH�WKH�FRPELQDWLRQ�
ÉH�TÔ�LV�RQH�RI�WKH�SRVLWLRQV�ZKHUH

:LQWHUtV�ODZ�GLG�QRW�RSHUDWH��WKLV�LQWHUGLFWLRQ�LV�VRPHWLPHV�YLRODWHG

LI� WKHUH� DUH� IRUPV�ZLWKRXW� 
ÉT��� FI��ZLWK� WKH� ORQJ� YRZHO� 6ODY�� 
QBYÁ

JURLQ�� �� 
Q¡H�TV�� �� 
QPH�TV�� DQG� 6ODY�� 
QBYZ� DUPSLW�� �� 
Q¡H�TZ� �


QPH�T¹��VHH�DERYH��ORF��FLW����¶ÂÓÎÇÒ�,,,�������£§²�������������0LN�

ORVLFK� ����� ����� ¦ÝÃÐ�¢��¤�� ������ �������0D\UKRIHU� ,,�� ����� ����

�����0D\UKRIHU�(:$�,,������¢ÃÂÇÄ�,������������³ÔÇÃÍÊÏ�¬ÂÎÇÏÓÌÊË

¿³¤Á������3RN������

����/LWK��HBÐTBT�����JORZ��JOHDP���/DWY��H¥JTT�/XIW����
KIBJE�TPÔ�__

/LWK��GLDO��H²FESBT�KHOO��NODU���/DWY��E[ÐEST�LG����WKH�VDPH�URRW�EXW�ZLWK

:LQWHUtV� OHQJWKHQLQJ�y�IRU� H[WHUQDO� HW\PRORJ\� VHH� DERYH�� S������

1R�����

����"�6ODY��
MP[B����
MP[EB���
MPI�[E¡���5XVV��³¶¯¦�I��EXVK�RI�VRPH
NLQGV� RI� ZLOORZV�� YLQH�� D� ORQJ� UHVLOLHQW� VWDON� RU� EUDQFK� RI� VRPH

EXVKHV� �HVS�� RI� ZLOORZ�� YLQH����28NU�� ³¶¯¨� ZLOORZ� EXVK��� 8NU�� ³¶¯¦

URG��ELUFK�URG��EURRP��6DOL[�YLPLQDOLV���25XVV��&K6ODY��EHB;aI�� YLQH�
ZLOORZ� EXVK��� 2&6� EHB;a I�� aMPELOJ��`NADENDRÉJ�� KLwMA�� KLHMAT�J��
%XOJ��³¶¯¦� I�� YLQH��D� ORQJ�WKLQ�WZLJ���GLDO�� ELQH�RI�SXPSNLQ��PHORQ�

HWF����0DFHG��³¶¯¨�YLQH��WZLJ��ELQH��FUHHSLQJ�VWDON���6&U��³¶¯¨�I��YLQH�

9LWLV�YLQLIHUD��&OHPDWLV�YLWDOED��QDYHO�VWULQJ��PG�BOJNBM����DUFKDLF�MP[B

I�� YLWLV���GLDO�� MP[B�� Mf[B� IRUHVW���6ORYHQ�� M¸[B� I�� WHQGULO�� VSURXW�� YLQH�
9LWLV�YLQLIHUD��IRUHVW��JURYH��FTQ��XQGHUEUXVK���GLDO��M¸[B�I��JURYH��IRU�

HVW��� 2&]HFK� MP[B� WUXQN� RI� D� WUHH��"���� &]HFK� GLDO�� MP[B� I�� YLQH��

6ORYDN�MP[B�I��YLQH��VDSOLQJ���GLDO��MPE[B��23ROLVK�ÔP[B�I��6DOL[�FLQHUHD

���
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/���EUDQFKHV��URGV���3ROLVK� ÔP[B�I�� ZLOORZ��SXVV\�ZLOORZ��WZLJ��VZLWFK�

URG�� YLQH�� ELUFK�URG��� /LWK�� MB[E¥� VWLFN�� VWDON�� KD]HO��� GLDO�� MBH[E¥�

6RXWK�(DVWHUQ�ËHPDLWLF�MB[¥�VWLFN���%¹JD�55�,��������6RXWK�ËHPDLWLF
MB[¥� ���� OD]GD�� ULHÍXWR�PHGLV�� �9LWNDXVNDV� ������ /DWY�� MBH[EB�� MB[ET�
M}H[EB�� M}H[ET� +DVHOH��� 3UXVV�� MBYEF� +DVHOH�� �� 
MPI�[E¡� __� *UN�
�L�GINON����ZªDEJ�SUMPEFUK�J��+VFK���WZLJ��VSURXW���KATÉ�LOGON���THN
MàRTON� �+VFK���� 3HUV�� SB[� YLQH�� JUDSHV�� YLQH\DUG��� 7DMLN� SB[� YLQH�
YLQH\DUG��� 9DQM�� SB[� JURYH��� .XUG�� Sª[�� SF[� JDUGHQ�� YLQH\DUG��� =D]D

Sª[� YLQH\DUG���03HUV�� SB[�� SO�� SB[¡O� YLQH\DUG��� 3DUWK�� SB[QBO� YLQH�

\DUG�NHHSHU���SB[¦QBU¦�YLQH\DUG�RZQHU���SB[LBS�ZLQH�PDNHU���23HUV�


SB[BÔ� �LQ�(ODPLWH� WUDQVFULSWLRQ� SB�GB��� YLQH\DUG���
SB[BLBSBÔ� �(ODP�
SB�GB�RB�SB�� ZLQH�PDNHU��� $YHVW�� SB[VSBÔ� JURYH��� "�$UP�� MBTUFOJ

DOGHU�WUHH���MBTU��+RO]�IOR§��1DFKHQ��6FKLII���WKH�FRPELQDWLRQ�ZLWK�DQ
REVWUXHQW�SUREDEO\�GLG�QRW�KLQGHU�:LQWHUtV�ODZ��6ODY��
M²rL����
M�rLB
��
Mbr�H¡���
MMr�H¡���
MyI�L¡��ZLWK�DEQRUPDO�YRFDOL]DWLRQ��[HÔ�IRU�H[�
SHFWHG��TLÔ� LQ�VRPH�6ODY��GLDOHFWV���/DWH�25XVV�� �;9,,�$��'���E@B>H=T
H�$NC� �¢ÍÖ���������5XVV��³¸²·ªÂ±�¶à¼��³ÀÙµ¨��:HVW��GLDO�� �¦ÂÍÞ�
³Ä¯«¦��³Ä¸«·ª°µ¨��³Ä¯«·ª°µ¨� I�� KD]HO���³Ä¯«·ªÂ±� RI� WKH�KD]HO���8NU�

³²¸²¨� I�� KDVHO�� WZLJ��VWLFN�� �FRQWDPLQDWLRQ�ZLWK�8NU��³²¸²¨� I�� ZDWWOH�

IHQFH��ZDWWOH� JDWH�� ILVKLQJ�ZLFNHU�ZRUN���� ³J¸²·ª°±� PDGH� RI� KD]HO��

³JÀÙµ¨�� %XOJ�� ³¸²¦� KD]HO��� 6&U�� ³°K¸²¨� I�� KD]HO��� 6ORYHQ�� M×TLB� I�
GLH�+DVHOQX§VWDXGH���&]HFK�M²TLB��MFÎUJOB��6ORYDN�MJFTLB��3ROLVK�MBTLB
VWLFN�� VWDII��� GLDO�� �PDÓRSROVN��� M¤TLB�� JHQ��SO�� UZH�M¤[FL� NLM� GR� RE�
UDFDQLD� NDPLHQLD� Z� �DUQDFK�� �.XFDÓD� ������ MZTLB�� MZ[FDLB�� JHQ��SO�
UZH�MZ[FL� OHV]F]\QD��� MZTLPWZ� OHV]F]\QRZ\�� �.XFDÓD������WKHUH�DUH�D
QXPEHU�RI�DWWHPSWV�WR�FRQQHFW�WKLV�JURXS�RU�VRPH�RI�LWV�FRPSRQHQWV

ZLWK�FHUWDLQ�YHUEDO�URRWV��EXW�WKH\�GLG�QRW�OHDG�VR�IDU�WR�DQ\�FRQYLQF�

LQJ�UHVXOWV��6ODZVNLtV�GLUHFWLRQ�RI�VHDUFK�EHLQJ�WKH�PRVW�UHDVRQDEOH

VHPDQWLFDOO\��VHH�)UDHQN�� ,�������´ÐÑÐÒÐÄ��������������¶ÂÓÎÇÒ�,,�

����� ����� ��������� 6ÓDZVNL� ,9�� ������� 9�� ��������� ¿³³Á� ���
���������7UDXWPDQQ�%6:������¢ÃÂÇÄ�,,�����������3RN�����������

1RWH� �6ODY��
M�T¡� ZLFNHU�ZRUN��QHW�ZRUN��JUDWLQJ��FDQQRW�EH�GLUHFWO\�FRQQHFWHG
ZLWK�
M�rLB�!�
M²rLu�EHFDXVH�RI�SURVRGLF�GLIIHUHQFHV��6ODY��
M�rLB�!�
M²rLu��DV�FDQ�EH
VHHQ� IURP� WKH�JLYHQ�PDWHULDO�� GHPRQVWUDWHV� UHOLDEO\� D��S��C��ZKDW� LV� SRVVLEOH� RQO\� LQ

���
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FDVH�RI�D�GRPLQDQW�FLUFXPIOH[�URRW�RU�SULPDULO\�DFXWL]HG��EXW�UHFHVVLYH�URRW��YLD�PHWD�

WRQ\���6ODY��
M�T¡�ZLFNHU�ZRUN��QHW�ZRUN��JUDWLQJ��LV�VXUHO\�UHFRQVWUXFWHG�ZLWK�D��S��B�
8NU��³²¸¨��JHQ��VJ��³²¸°�ZDWWOH�IHQFH�RI�ZLWKH�RU�UHHG��JUDWLQJ�IURP�ZRRGHQ�VWLFNV��LQ

WKH�GU\LQJ�URRP�IRU�YHJHWDEOHV���RQ�ZKLFK�WKH�IUXLWV�DUH�VWUHZQ���%XOJ��GLDO���6PROVNR�

3LUGRSVNR�� ³ß¸¨� ÑÍÇÔÇÏÊØÂ� ÐÔ� ÑÒÜÔÊ� ÉÂ� ÐÅÒÂÈÆÂÏÇ�� ÑÒÇÅÒÂÈÆÂÏÇ� Ê� ÆÒ���� �:KLWH

2VP�� 7URMDQVNR�� ÙÂÓÔ� ÐÔ� ÙÇÑÌÂÍÐ�ÑÍÐÓÌÐÓÔ� ÐÔ� ÌÒÜÓÔÐÓÂÏÊ� ÍÇÔÄÊÙÌÊ��� �6WUDQGÏD�

.RGÏD�%XQDU��ÒÊÃÂÒÓÌÂ�ÒÇÚÇÔÌÂ�ÐÔ�ÍÇÓÌÐÄÊ�ÑÒÜÙÌÊ��Ó�ÌÐáÔÐ�ÓÇ�ÍÐÄÊ�ÒÊÃÂ�ÏÂ�ÃÜÒ�

ÉÇË��� �3OHYQD��'UDPVNR�� ÄÒÂÔÂ�ÏÂ�ÅÕÎÏÐ��ÏÂÑÒÂÄÇÏÂ�ÐÔ�×ÒÂÓÔÊ��� �6WUDQGÏD�� ÑÐÆ�ÏÂ

ÌÐÍÂ��ÊÉÑÍÇÔÇÏ�ÐÔ�ÍÊÑÐÄÊ�ÌÐÒÊ����%UXVHQ��*DODWD��7HWHYHQVNR��ÔÇÑÓÊá�ÉÂ�ÓÕÚÇÏÇ�ÏÂ

ÓÍÊÄÊ��� �7URMDQ�� ÆÜÒÄÇÏÂ�ÓÌÂÒÂ�ÉÂ�ÓÕÚÇÏÇ�ÏÂ�ÓÍÊÄÊ�Ä�ÓÕÚÊÍÏá��ÆÜÒÄÇÏÐ�ÑÒÊÓÑÐ�

ÓÐÃÍÇÏÊÇ� ÉÂ� ÍÐÄÇÏÇ� ÏÂ� ÒÊÃÂ��� 6&U�� �¤ÕÌ�� MK¾TB�� GLDO�� �.RVPHW�� M¾TB�� �,PRWVNL�� MÈTB
YUDWD�RG�SORWD��QD°LQMHQD�RG� WDQMHJ�SUX®D�SUHYX°HQRJ�SUHNR�GHEHOLK�SULWDND��SOHWHU

NRML�VOXÏL�]D�VXÍHQMH�YR®D��NXNXUX]D���GHPLQ���¤ÕÌ��MK¾TJDB��6ORYHQ��M×TB�I��HLQH�DXV�5X�
WKHQ�JHIORFKWHQH�:DQG��GLH�+ÃUGH��GLH�JHZ½KQOLFK�DXV�5XWKHQ�JHIORFKWHQH�=DXQWÃU�

)OHFKWZHUN� ]XU�8HEHUEUÃFNXQJ� HLQHV�0RUDVWHV�� GLH�'½UUKÃUGH�� HLQ� DXV�:LHGHQ�JH�

IORFKWHQHU�.¬VHEHK¬OWHU��GLH�:DJHQIOHFKWH���GLDO��M¯@TB��M¾@TB��M¾@TLB��&]HFK�M²TB�GHVND
XSOHWHQ©� ]� SURXW´�� VORXÏ´F´� QD� VXÍHQ´� RYRFH�� MDNR� YU©WND� Y� SORW´�� MDNR� G´OHF� SORWX� D

SRG����6ORYDN�MFTB�ZLFNHU�IHQFH���3ROLVK�GLDO���PDÓRSROVN���MBTB��MBTLB�IXUWND���VLDWND�Z

UDPNDFK�� QD� NWºUHM� VXV]\� VL¥¾RZRFH�� �.XFDÓD� ����� ������1R� WUDFLQJ� RI� 6ODY�� 
M�T¡� WR

AMPJTL¡� LV� SRVVLEOH�� 6ODY�� 
M�rLB� !� 
M²rLu� FRXOG� EH� WUDFHG� EDFN� WR� 
AMPJTL¡�� EXW
5XVVLDQ�GLDOHFWV�DQG�3ROLVK�GLDOHFWV��PDÓRSROVN���SRLQW�PRUH�PRUH�OLNHO\�WR�
M�rLB�!

M²rLu��VR�RQH�KDV�WR�IROORZ�WKH�WUDGLWLRQDO�RIWHQ�GRXEWHG�FRPSDULVRQ��LQ�LWV�IDYRXU�ZH
FDQ�DOVR�FLWH�WKH�IDFW�WKDW�WKH�SKRQHWLF�GLIILFXOWLHV�FRQQHFWHG�ZLWK�WKHP�DUH�QRZ�FRP�

SDUDWLYHO\�HDVLO\�RYHUFRPH� WKDQNV� WR�:LQWHUtV� ODZ��� VHH�¿³³Á��������������£§²���

�����6NRN�,,�����������%H]ODM�,,�������0DFKHN������6ÓDZVNL�,9��������

����6ODY��
HW�[E¡�!�
HW²[Eu��DFF��VJ��
HW�[EÕ� VWDU�� �D��S��C�RI� WKH

W\SH�
W¶MK¡�!�
WPMKu��DFF��VJ��
W¶MKÕ���5XVV��¯ª¯¬¦��DFF��VJ��¯ª¯¬Ö��SO�
¯ªq¯¬Â��8NU��GLDO���7UDQVFDUSDWKLDQ��3HUHP\ÍOt��VHH�©¯´º�;;9,,����
;;;9�;;;9,�����¯ªJ¯¬¦��¯ªJ¯¬Ö��¯ªJ¯¬Ù��FRPPRQO\��KRZHYHU��¯ªJ¯�

¬¦��¯ªJ¯¬Ö��SO��¯ª²¯¬°��FI��QRP��SO��B=$B?Ts aLQ�WKH�WH[W�RI�;9,�$��'���¤Ç�
ÓÇÍÐÄÓÞÌÂ�¤µ������6&U�� �VWDQGDUG��¯ª®¯¬¨�� DFF��VJ��¯ª®¯¬º��SO��¯ª®¯�

¬��GLDO��[W¦[E½��[W¦[Ee��[W¦[EÈ� �,VWUD�� VHH�6$:�&/�>���@���[WJKF[E½�
[WJKF[Ee�� [WJKF[E¾� �3U°DQM�� VHH� 5HÍ�� ����� ¬¯ª¯¬¦�� ¬¯ª¯¬Ö� �1RUWK
7LPRN�� VHH�³¦©Ã� ,,�� ������6ORYDN�IWJF[EB��3ROLVK�GLDO�� �PDÓRSROVN��
QRP��SO��H�¤[EZ��.XFDÓD������.DVKXE�H�Z[EB��DFF��VJ��H�Z[E���QRP�
SO��H�Z[E·��6ORZLQLVK�HWKAA[E©� I�� 6WHUQ���EXW�25XVV�� �¹ÕÆ���B=$B?;s
��������B=$B?;ta<Ha��������JHQ��VJ��B=$B?�s a��������DFF��VJ��B=$Bt ?�a�����

���
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QRP��SO�� B=$Bt ?�a ������� JHQ��SO�� B=$Bt ?Sa ������� ������� B=$s B?Sa �������
GDW��SO��GCaB=$B?;tFSa�������6&U��GLDO���1�DN���[W¦[E½��[WÛ[EV��[WÛ[EF
�1RYL�� VHH� ª°²Á³� ;,9�� ��� ������ �6�DN��� [WJF[E½�� [WJ£[EV�� [WJ£[EF
�6XVDN�� VHH�+'=E� ,�� ���������� �1.DLN��� [W¦[Ef�� [WoF[EV� �%HGQMD�
VHH�+'=E�,��������&]HFK�IW²[EB��VXFK�YDULHW\�RI�DFFHQWXDWLRQV�LQ�(

DQG�66ODY��DQG�VSHFLILF�UHIOH[DWLRQ�LQ�6RXWK��DNDYLDQ�JLYH�XV�HQRXJK
JURXQG�IRU�UHFRQVWUXFWLQJ�D�VSHFLDO�YDULDQW�RI�D��S��C��/LWK��ÐWBJH[EÙ�
ÐWBJHÐEÙ��GLDO��ÐWBJ[EÙ� �����EXW�LQ�2/LWK��WKHUH�LV�D�YDULDQW�RI���D��S��
2/LWK��QRP��VJ���X§Z�EF� �'3��������XX§J�Eª� �'3��������JHQ��VJ��BOU×
XX§J�EªT��'3���������O¾E�_��X§J�EªT��'3������������JHQ��SO��XX§JXEXJ�
�'3���������EXW���D��S��KDV�PXFK�PRUH�DWWHVWDWLRQV�LQ�'DXNÍDtV�WH[WV�
LQ�WKH�ODVW�FDVH�WKHUH�DUH�FOHDUO\�WZR�VLJQV�RI�VWUHVV��WKH�GRW�DERYH��ª

�QRP��VJ���FDQ�DOVR�EH�LQWHUSUHWHG�DV�D�VLJQ�RI�VWUHVV

 

�����QHYHUWKHOHVV

��D��S��LV�VXSSRUWHG�E\�WKH�DFFHQWXDWLRQ�RI�WKH�GHULYDWLYH�XX§Z�EJOJ�
LBZ�QRP��SO��'3�������(/LWK��GLDO�� �ÆO���ÐWBÐHÐEª�DQG�ÐWBJHÐEÙ�� LQ�DF�
FRUGDQFH�ZLWK�ÐWBÐHÐEJOJOLBT�DQG�ÐWBJHÐEJOJµLBT����D��S��LV�UHFRUGHG

LQ�.XSLÍNLV��'XVHWRV�� /LQNPHQLV�� VHH�'RULWVFK�&&;;;9,��ÁÄÏ��¥Ò�
����� /..� ,,�� ������ /DWY�� [W¥JH[OF� I�� 6WHUQ��� 3UXVV�� TW¨JTUBO� DFF��VJ�

VKLQLQJ��OLJKW��JOLWWHU����
IIAPJKÔ���
É[E¡

 

����__�/DWY��[WBÐHBMB�ODXND

����������������������������������������������������

 

����7KXV�.XG]LQRZVNL�,,������

 

����)UDHQN�� ,,�� ������ /LWK�� ÐWBJH[EÙ� �� IIWBJK�F�T� �� EI¦� RU� IIWBJE�F�T� �� EI¦�
ZKDW�LV�VHHQ�E\�PH�DV�GHWDOLVDWLRQ�ZLWKRXW�HQRXJK�JURXQGV��)UDHQNHO�SURSRVHV�DQ�ROG

FRPSRXQG� ZLWK� WKH� YHUEDO� URRW� 
EI¦��� 7KH� DFWXDO� DEVHQFH� RI� SULPDU\� �E�� DQG� �EI�

VXIIL[HV� LQ� WKH� 6RXWK� ,(� ODQJXDJHV� �RQ�ZKLFK� WKH� ,(� UHFRQVWUXFWLRQ� LV� EDVHG�� FRXOG

VSHDN�LQ�IDYRXU�RI�)UDHQNHOtV�VXSSRVLWLRQ��%XW�QRWH�WKDW�WKHVH�UHOLF�VLIIL[HV�DUH�SUHVHQW

LQ�D�QXPEHU�RI�%DOWR�6ODYLF�VWHPV�

�E>I@��¡��VXIIL[�����/LWK��GLDO���-XÍN���LBSE¥�I��ODUJH�EDUN�SLHFH��EDVW���IURP�L¯SUJ�WR

FRPH�RII��FRPH�DSDUW��SHHO�RII���FI��ZLWK�DQRWKHU�VXIIL[��LBSO¥�EDVW�������/LWK��LMJ§VEB�I�

GHIHFW��IODZ��EOHPLVK�� �LMJ�UJ� WR�EUXVK�DJDLQVW��EH�FDXJKW� LQ�������ÍÊÔ��ÐBJ[E¥� ZRXQG�
�S�������1R���������6ODY��
LSJEB�I���RQO\�6RUE���VLHYH�����
LSFJE¡��FI��6ODY��
LSPKJUJ�WR�GLV�

MRLQW���ZLWK�DQRWKHU�VXIIL[��/DW��DSCSVN�6LHE��'XUFKVFKODJ����
LSFJ�EISPN��HWF����:LWK

WKH� VDPH� VLIIL[� 6ODY�� GHYHUEDWLYD� QHXWUD� 
TUBEP�� 
®VEP� DQG� VLPLODU� %DOW�� VWHPV� DUH

IRUPHG�

6LGH� E\� VLGH�ZLWK� SULPDU\� �E>I@��¡��VXIIL[� FRPSRVLWH� �[E>I@��¡��VXIIL[� LV� DWWHVWHG

�ZKLFK� VRPHWLPH� DOWHUQDWHV� ZLWK� WKH� IRUPHU� RQH�� FI�� 6ODY�� 
CPS�EB� a� /LWK�� CBS�[E¥��

���
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NDUYª���/LWK��GLDO���ËHPDLWLF��ÐWZHVM¤T�SRÓ\VN���%¹JD�55�,,��������/DWY�
[WHVMJT� HWZDV� *O¬Q]HQGHV� LQ� )RUP� HLQHV� 7URSIHQV�� HLQHU� .XJHO��
[WÐHV®V¸U� VFKLPPHUQ��JO¬Q]HQ�� IXQNHOQ��y�WKH� VDPH� URRW�EXW� LQ� WKH
SRVLWLRQ�ZKHUH�:LQWHUtV� ODZ� RSHUDWHG��*UN��FO�BOJ� UHLQ� JO¬Q]HQG��
`FIKT�J��`FIKTR�J�XQUHLQ�����
IIAJK����DQRWKHU�FRPSDULVRQ�RI�*UHHN
IRUPV�LQ�3RN������LV�LPSODXVLEOH��VHH�ªÍÍÊÙ�³ÄÊÔÝÙ�ª¢����������

)UDHQN��,,��������¶ÂÓÎÇÒ�,,���������7UDXWPDQQ�%6:����������3RN�

�����IIAPJKÔ�OHXFKWHQ��6FKHLQ���

����6ODY��
CMtTLÁ���
CMPJI�TLÔ� �D��S��D�� WKXV� WKH�ZRUG� LV� LUUHOHYDQW
IRU�HVWDEOLVKLQJ�WKH�YRFDOLF�VWUXFWXUH�RI�WKH�URRW���6&U��CMÈKFTBL��JHQ�
VJ��CMÈKFTLB��6ORYHQ��CMwTL�P��GHU�*ODQ]��GHU�6FKLPPHU���&]HFK�CMFTL
P�� OLJKWQLQJ�� OXVWUH���6ORYDN�CMFTL�P�� OLJKWQLQJ�� OXVWUH���3ROLVK�GLDO�

�PDÓRSROVN��� CMBTL� EODVN�� �.XFDÓD� ����� HWF��� 
CMÃÎ®BUJ�� SUDHV�� ��VJ�

CMgÎ®K�����VJ��CMÃÎ®ÐUÃ���
CMzI�TL���8NU��©³°À¦¹°��SUDHV����VJ��©³°ÀÖ�

��VJ�� ©³°ÀÙ¿� WR� JOLWWHU��� 2&6� <EUR;KCa J}a `STRÉPTEIN�� IXOJHUH�� WR
VKLQH��JOLWWHU��y�SDUW��SUDHV��<EUQK}QKSaDFF��VJ��P���6XSU����<EUQK}�

QK;NSa ORF��SO�� I�� �=RJU���0DU��� $VV����0%XOJ�� LPSI�� ��VJ�� <ESR;Q@a J}
�®ÂÏ��×Ò����%XOJ��©³Àß��GLDO��©³ÁÀß�JOLWWHU��VKLQH���6ORYHQ��CPÔÎ®§UJ�
SUDHV����VJ��CPÔÎ®²N�JORW]HQ���2&]HFK�CMÎ®JFUJ�T²��SUDHV����VJ��CMÎ®V�T²
JO¬Q]HQ��EOLW]HQ���GLDO��CMÎU²UJ��3ROLVK�GLDO��QTDF¬����
CMTDF¬��JO¬Q]HQ��

����������������������������������������������������
���6ODY��
K¨�[EB�!�
KB[Eu�I��ULGLQJ���IURP�
KBUJ��SUDHV����VJ��
KBE��WR�ULGH�������6ODY��
Õ�[EB
!�
V[Eu�I��EULGOH���
�VUJ��SUDHV����VJ��
�VK��WR�SXW�VKRHV�RQ���ZLWK�DQRWKHU�VXIIL[��3UXVV�
BVDMP�I��KDOWHU���/DWY��¥VLMB�FRUG��VWULQJ���/LWK��BÕLMª�VWULQJ���FI��DOVR�5XVV��GLDO��¸©º¹Ã

KDOWHU�������6ODY��
CP/�[EB�I��IXUURZ���ZLWK�DQRWKHU�VXIIL[��6ODY��
CPS�OB�KDUURZ��I���ERWK

VWHPV�JR�EDFN�WR� ,(�YHUEDO� URRW�UHWDLQHG� LQ�*UN��FAR�W� WR�SORXJK���FÉROJ�Q�� 3IXJ��
FÉROJ�P��)XUFKH���
6LQFH� WKLV� VWHPV� RIWHQ� DOWHUQDWH�ZLWK� WKH� VWHP� LQ� 
�EIM��
�EIS�� �FI�� 3UXVV��BVDMP�

/DW��DSCSVN��6ODY��
TUB�EMP���RQH�FDQ�WKLQN�WKDW�%DOWR�6ODY���E>I@��¡��VXIIL[�JRHV�EDFN

WR�,(�
�EI���WKLV�VXSSRVLWLRQ�LV�DOVR�VXSSRUWHG�E\�WKH�GLUHFW�FRPSDULVRQ�RI�DOWHUQDWLQJ

6ODY��
CPS�EB�a�/LWK��CBS�[E¨�ZLWK�/DW��CBSCB���$V�IRU�
�[��LQ�%DOWR�6ODY��
�[E��¡���LQ�DOO

OLNHOLKRRG�WKLV�HOHPHQW�JRHV�EDFN�WR�,(�SULPDU\�
�T�VXIIL[��DWWHVWHG�LQ�VLPLODU�IXQFWLRQ�

���,(�
APCI�T¡�ZDVS��←�ZHDYLQJ���FI��2+*�XFCBO�WR�ZHDYH�������6ODY��
SFOE�T¡�!�S¥TB
DGRUQPHQW���FI��6ODY��
S¥EJUJ��/DWY��SJTU��SUDHV����VJ��SJFEV� WR�WR�SXW�LQ�RUGHU�������*UN�

D�XA� RSLQLRQ�� �DOKgW� WR�VHHP��DSSHDU�������/LWK�� UBNT¥� GDUNQHVV�� �/LWK�� U¯NUJ� WR�EH�
FRPH�GDUN����,W�VXJJHVWV�WKDW�%DOWR�6ODY��
�[E�¡����,(�
�TÔEI�¡���VHH�6Ó��SUDVÓ���������������

���
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6ORZLQLVK�CMDÎ®yD��SUDHV����VJ��CMDÎ®B����VJ��CMDÎ®�Î� EOLW]HQ��IXQNHOQ��
6ODY��
CMÃTU²UJ��SUDHV����VJ��
CMgTUK�����VJ��CMÃTUÐUÃ� ���
CMzI�TU�"���5XVV�
©³¸¹¯¹Ã��SUDHV����VJ��©³¸¹Ù¹��8NU��©³°¸¹²¹°��5XVV��&K6ODY��<EUJ�
K$KCa ST�LBEIN�� VSOHQGHUH�� IXOJHUH�� WR�VKLQH���%XOJ��©³¸¹ß��6ORYHQ�
CM·TU×UJ��SUDHV����VJ��CM·TU²N�JO¬Q]HQ��JOHL§HQ��VWUDKOHQ���&]HFK�CMTU²UJ
TF�WR�JOLWWHU��a�/LWK��CMJ[H�UJ��SUDHV����VJ��CMJ[H½�WR�JOLWWHU��VKLQH��WR�EH
JORVV\���/DWY��CMJÐ«¯U� IOLPPHUQ��DQG�SDUDOOHOO\�/LWK��CMJTL�UJ� JO¬Q]HQ�
IXQNHOQ���%DOW��VWHPV�JR�EDFN�WR�
CMzI�TL��__�21�CMLKB��,�FO���SUDHW��SO�
CMJLPN��HUVFKHLQHQ��JO¬Q]HQ��OHXFKWHQ���CMJL�Q��*ODQ]���2(�CM²LBO��,�FO��
EOHLFK�ZHUGHQ���2)�CMLB��,�FO���VLFKWEDU�VHLQ���26�CMDBO��,�FO���JO¬Q�
]HQ���2+*�CJCMIIBO��9,,,�$��'���HUVWUDKOHQ��HUJO¬Q]HQ���CMIIBO��,�FO��
EOHLFK�ZHUGHQ���VHH�)UDHQN��,������¶ÂÓÎÇÒ�,�����������£§²����������

����¿³³Á�������������������������������%HUQHNHU�,���������7UDXW�

PDQQ�%6:�����GH�9ULHV�����(:'�,�������)DON�7RUS�,������3RN����������

���� /LWK�� CM¹LÎUJ�� SUDHV�� ��VJ�� CMBÎLJ½�� SUDHW�� ��VJ�� CMBÎLJBÕ� ]XU
6HLWH�KLQ��XQG�KHUVFKOHXGHUQ��� WR� WKURZ�� WRVV�� KXUO�� �SUREDEO\� D� VH�

FRQGDU\� OHYHOOLQJ� RI� YRFDOLVP� LQ� WKH� ILQLWH� VWHP� KDV� WDNHQ� SODFH�

CM¹LÎUJ��SUDHV����CM¹ÎLJB��SUDHW����CM¹ÎLª� WR�WKURZ��WRVV��KXUO�� WR�EHDW
RXW�� NQRFN� RXW���� /LWK�� CMBÎLÖUJ�� SUDHV�� �� CM¨ÎLP�� SUDHW�� �� CM¨ÎLª� WR
WKURZ��WRVV��KXUO��WR�GULYH��DZD\���WR�VFXWFK��VZLQJOH��WR�VFDWWHU��ZDVWH�

�3RNRUQ\����ÎLÔ�DXV��I�TR���� __�21�DQG�1RUZ��GLDO��CMBLB��CMBLSB� YRU
XQG�]XUÃFN�VFKODJHQ��I¬FKHOQ��IODWWHUQ���21�CMBLB�I��6FKODJ��)¬FKHU�
9RUKDQJ�� 6FKOHLHU��� 21� CMFLLKB� �
CMBLKBO�� VFKODJHQ�� �1RUZ�� IOD�

FNHUQ����6ZHG��GLDO��CMªLLUB� �
CMBLBUKBO���0/*�CMBLFO� I¬FKHOQ�� IODW�
WHUQ��VFKRWWHUQ���/DW��GMBHSVN�Q��*HL§HO��3HLWVFKH��'UHVFKIOHJHO��:HLQ�
UDQNH���VHH�)UDHQN��,������GH�9ULHV�,����������)DON�7RUS�,������:+�,�

���������3RN������

����/LWK��CSBÎL�UJ��SUDHV����VJ��CSBÎL½�����CS¨ÎLB�WR�FUDFN��FUDFNOH�
FUHDN���/DWY��CSBLÎ¬¯U��CSBLTU¯U��CSBLÎ¯U�LG����DOVR�CS¨LÎ¬¯U��CS¨LÎ¯U�y
VSUHDG� RI� WKH� OHQJWK� IURP� WKH� VWHPV� ZLWKRXW� WKH� �TL�VXIIL[�� __� /LWK�

CS¸ÐUJ� �SUDHV����CS¸ÐJB��SUDHW����CS¸Ðª�� ZLVFKHQ��VWUHLIHQ��KLQJOHLWHQ�
NUDW]HQ�� VFKUDPPHQ�� ULW]HQ��� /DWY�� CS¨[U�� CS§[U� EUDXVHQ�� WREHQ�� O¬U�
PHQ��y�WKH�VDPH�URRW�EXW�LQ�WKH�SRVLWLRQV�ZKHUH�:LQWHUtV�ODZ�RSHUDW�

HG��IRU�H[WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R����

���



7��"��%ZCP

�TUÔ�DQG��O�TU�VWHPV

,Q�WKLV�VHFWLRQ�WKH�YHUEV�ZLWK�SUDHV��LQ�ÔTUÔ�DQG��O�TU��DUH�DQDO\VHG�

,Q�DOO�WKHVH�SDUDGLJPV�XVXDOO\�ZH�GLG�QRW�ILQG�YRZHO�OHQJWKHQLQJ�LQ

SUHDW��DQG�LQI��VWHPV�WRR�y�LQ�DOO�OLNHOLKRRG�WKH�UHVXOW�RI�WKH�VHFRQG�

DU\�OHYHOOLQJ�DIWHU�WKH�SUDHV��VWHP�

����/LWK��H±ÐUJ��SUDHV����H¤ÐUB��L��H��H·ÐUB���
HJ�O�I�TU����SUDHW����H±ÐP
WR�WXUQ�VRXU���LQ�(/LWK��GLDO���ÆO���WKH�SUDHV��VWHPV�ZDV�OHYHOOHG�DIWHU

SUHDW�� DQG� LQI��� HÖÐUJ�� SUDHV�� ��VJ�� HÖÐUV�� SUDHW�� ��VJ�� HÖÐBV� REU]\]�

JD®����HBÐÐUJ�ELWWHU��KHUE�ZHUGHQ���HBJÐ�UJ��SUDHV����HBJÐ�KB�WR�EHFRPH
UDQFLG� �WDUW��� �)UDHQN�������H§JÐªUJ� UDQ]LJ��PXIILJ��ELWWHU��KHUE��PÃU�

ULVFK�� ODXQLVFK�ZHUGHQ����HJ£ÐUJ��SUDHV����HJ£ÐJB� WR� WLFNOH��VFUDWFK�� WR
IHHO�ELWWHUQHVV� LQ�RQHtV�PRXWK�� WR�EHDU�PDOLFH� WR�VPE���EH�YH[HG�E\

VPE��VPWK���� /LWK�� HBJÐ½T� ���� UDQ]LJ�� PXIILJ�� ELWWHU�� KHUE�� PÃUULVFK�

ODXQLVFK��y�DOO� WKHVH� /LWK�� IRUPV� ZLWK� WKH� UHIOH[HV� RI� VKRUW� YRZHOV

VKRXOG�EH� LQWHUSUHWHG� UHVXOWV�RI� OHYHOOLQJ�DIWHU�H±ÐUJ��SUDHV����H¤ÐUB�
RQ� WKH� FRQWUDU\� (/LWK�� HÖÐUJ� DQG� )UDHQNHOtV� H§JÐªUJ� VKRZ� YRZHO

OHQJWKHQLQJ� DFFRUGLQG� WR� :LQWHUtV� ODZ�� /DWY�� H¥J[T�� XQDQJHQHKP

ELWWHU�� �(QG]��+DXV�� ,������� __�2VVHW��«OR[ZO� ��«ORZ[U� _�«OkF[VO� �
«OkJ[U� WR� IHUPHQW� �JOUS�����«OR[«O� OHDYHQ�� IHUPHQW�� \HDVW��� 3HUV�
BOH[Ô���BOHYUÔ�WR�H[FLWH���6RJG��
BO|[OL��jO|Z[OJL��HPHWLFH��SXNH��

"�$UP�� LjDj�BOFN� ,� SULFN�� ,� ELWH��� LjDjV� ELWWHU�� UDQ]LJ�

 

����� 2,U�� H¦S

VFKDUI��VDXHU����
HJI�SP���$OE��HKJ[F� =LJHU��.¬VH�� �EXW�VHH�2UHO������
FI�� DOVR� /LWK�� ¨QNBVE�¾ HJ£ÐUJ� *UROO� KHJHQ��� HJFÐJ¾PT� KHIWLJ� YHUODQ�
JHQ��FRPSDUHG�ZLWK�2,QG��K¦IÔ�LQ�K�IBN¡OB�D�J¬KQHQG��GHQ�0XQG�
DXIVSHUUHQG��NODIIHQG��OHFK]HQG���*RWK�� GBJIV�HFJHBO� EHJHKUHQ���HB�

HFJHBO� JHZLQQHQ�� �3RN�� ����� HIFJIIÔ� EHJHKUHQ�� JLHULJ� VHLQ���� WKH
2,QG�� FRUUHVSRQGHQFH� EHLQJ� YHU\� GRXEWIXO�� VHH� 0D\UKRIHU� ,�� ����

0D\UKRIHU�(:$� ,�� ����� WKH� FKDUDFWHU� RI� WKH� ILQDO� FRQVRQDQW� RI� WKH

����������������������������������������������������

 

����%XW� ¦ÈÂÕÌáÏ� ���� �
HJE@P� !� LJD��� LDBOFN� ,� ELWH��� LDV� VSLF\�� �FI�� 21� LJUMB
WLFNOH�����RQ�S������'ÏDXNtDQ�UHWXUQV�WR�WKH�HW\PRORJ\�RI�/LGHQ���LDBOFN��ZLWK�LDFN�

,�ELWH��IURP�LJDÔ���HJIÔ��
HFJIÔ�WR�SULFN��VWLQJ��ELWH�����WKH�VDPH�HW\PRORJ\�LV�RQ�S�����
WKHUH�LV�DOVR�HQGQRWH����RQ�S������DERXW�WKH�DOWHUQDWLYH�FKDUDFWHU�RI�ERWK�HW\PRORJLHV�

���
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URRW�UHPDLQV�QRW�HVWDEOLVKHG��I�RU�II���VHH�)UDHQN��,�������)HLVW�����
2UHO������3RN�����������

����/LWK��HMÐUJ��SUDHV����HM�ÐUB�ZHLFK��VFKODII��HINF«LLIGÅZHUGHQ���

HMF�O�I�TU��� SUDHW�� �� HM£ÐP� __� 6ODY�� 
HM�[JUJ�� SUDHV�� ��VJ�� 
HM�[K��� WKH
VDPH�URRW�EXW�LQ�WKH�SRVLWLRQ�ZKHUH�:LQWHUtV�ODZ�RSHUDWHG�y�IRU�H[�

WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R�����

����/LWK��HOJ½ÐUJ�� SUDHV�� ��VJ��HOJ¶ÐU½� ���HOJ�ÐUB� RUWKRJUDSKLFDOO\
IRU�
HOJIÐUB��WR�FRQWUDFW��VKULQN��WR�EHQG��JOUS����WR�VLQN��JR�GRZQ���

HOV�O�I�TUÔ� __� /LWK�� HOJ§VÐUJ�� SUDHV�� ��VJ�� HOJ§VÐJV� GLH� +DQG� IHVW
VFKOLH§HQ��� /DWY��HOB¿[U�� PLW� GHU�+DQG� IDVVHQ�� GUÃFNHQ��� WKH� VDPH
URRW�EXW�LQ�WKH�SRVLWLRQV�ZKHUH�:LQWHUtV�ODZ�RSHUDWHG�y�IRU�H[WHUQDO

HW\PRORJ\�VHH�DERYH��S�������1R����

����/LWK��HV/TUJ��SUDHV����HV/TUB�WR�ZHDNHQ��JURZ�VLFNO\��ZLWKHU��WR
GHOD\��ORVH�WLPH����
K0E�TUÔ�__�/DWY��HV/ET��$UUDVFK��PÃGH��PDWW���WKH
VDPH�URRW�EXW�LQ�WKH�SRVLWLRQV�ZKHUH�:LQWHUtV�ODZ�RSHUDWHG�y�IRU�H[�

WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R�����

���� /LWK�� MJÕTUJ�� SUDHV�� ��VJ�� MJ¹TU½� WUDXULJ� VHLQ�� �JHGUÃFNW� VHLQ��
�RUWKRJUDSKLFDOO\� IRU� 
MJ¶TU½�� �� 
MV�O�E�TUÔ� �VXFK� IRUPV� DV�� MJ¹E�UJ�
��VJ�� SUDHV�� MJ¹EÐJ½� WUDXULJ� VHLQ�� WUDXHUQ��� MJÕEOBT� VDG�� VRUURZIXO�
PRXUQIXO�� UHJUHWWDEOH�� DUH� GHULYHG� IURP� WKH� VWHP� RI� WKLV� SULPDU\

YHUE���23UXVV��MBVTUJOUJ�GHPÃWLJHQ��__�6ODY��
MVEÁ�VWXSLG��ZHDN�KHDG�
HG���D��S��D��5XVV��&K6ODY��EHL?S��%XOJ��³º¬��6&U��³Í¬�� I��³ß¬¨��6ORYHQ�
MpE�� I�� M¿EB�� HWF�� �QR� LQGLFDWLRQ� WR� WKH� YRZHO� TXDQWLW\� LQ� D��S��D�� __
*RWK��MJVUT�KHXFKOHULVFK���MVU²O�EHWUÃJHQ���21�M¾US�JHEHXJW��HUQLHG�
ULJW��GHPÃWLJ��� M¾UB� �,,�FO��� VLFK�QHLJHQ��QLHGHUEHXJHQ��VLFK�YRUÃEHU�
EHXJHQ��VLFK�LQ�(KUIXUFKW�YHUQHLJHQ���2(�M¾UBO��,,�FO���SUDHW��MF§U��SO�
MVUPO�� SDUW�� SUDHW�� MPUFO�� VLFK� EHXJDQ�� IDOOHQ��� VHH� )UDHQN�� ,�� ����

�����¶ÂÓÎÇÒ� ,,�� ����� 7UDXWPDQQ�%6:�� ����� GH�9ULHV� ����� 3RN�� ���

�
MFVE���

���� /LWK��NB/HUJ�� SUDHV�� ��VJ��NBSHTU½� EXQW�ZHUGHQ�� IOLPPHUQ�� �

NPSK�TUÔ��FI��NB/HJT���D��S��PRWOH\��GLYHUVLW\�RI�FRORXUV��y�PHWDWRQ\
EHIRUH� WKH� GRPLQDQW� KÔVXIIL[�� __� N§SHBT� ���� YDULHJDWHG�� GDSSOHG��
NJSH�UJ�� SUDHV�� ��VJ��N±SHV�� SUDHW�� ��VJ��NJSH�KBV� WR� WZLQNOH�� VKLQH�
IODVK�� WR� EH� GD]]OHG��� /DWY��NJTE[¯U�� SUDHV�� ��VJ��NJTE[V�� SUDHW�� ��VJ�

���
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NJTE[£KV�� WKH� VDPH� URRW� EXW� LQ� WKH� SRVLWLRQV� ZKHUH� :LQWHUtV� ODZ
RSHUDWHG�y�IRU�H[WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R�����

����/LWK��TB TUJ��SUDHV����TB TUB�WR�EHFRPH�VZHHW����
TBME�TU���DV�WKH
UHVXOW� RI� OHYHOOLQJ�� WKH� DFFHQWXDWLRQ� RI� WKH� LQILQLWLYH� DQG� SUDHW�� �

TB EP��WKHUH�DUH�DOVR�V\VWHPV�ZLWK�DQRWKHU�GLUHFWLRQ�RI�GHYHORSPHQW�
/LWK��T§MUJ��SUDHV����T§MTUB��SUDHW����T¨MP��T¨Mª��WR�EHFRPH�VZHHW���/.Ë

;,,�� ����y�OHYHOOLQJ� RI� WKH� SUHVHQFH� DIWHU� WKH� LQILQLWLYH� DQG� WKH� UH�

VWUXFWXULQJ�RI�WKH�LQILQLWLYH�DIWHU�WKH�SUHWHULWH�VWHP��__�/LWK��TBME½T����

VZHHW��� /DWY�� TBUET� VÃ§��� WKH� VDPH� URRW� EXW� LQ� WKH� SRVLWLRQ� ZKHUH

:LQWHUtV� ODZ� RSHUDWHG�y�IRU� H[WHUQDO� HW\PRORJ\� VHH� DERYH�� S������

1R�����

����/LWK��GLDO��YDU��TQ·TUJ��SUDHV����VJ��TQ TU½�HUJO¬Q]HQ����
TQ+E�TU��
DV� WKH� UHVXOW� RI� OHYHOOLQJ� SUDHW�� ��VJ�� TQJOEBÕ� �/.Ë� ;,,,�� ����� �WKH

FRQWUDU\�UHVXOW�RI�OHYHOOLQJ�LV�UHSUHHVHQWHG�LQ�VWDQGDUG�TQµTUJ��SUDHV�
��VJ�� TQµTUV�� SUDHW�� ��VJ�� TQ±OEBV�� __� TQJOE�UJ�� SUDHV�� ��VJ�� TQ±OEÐJV
JO¬Q]HQ��>/\EHULV��SUDHV����TQJµEJ@�a�/DWY��BUTQ³TU� ZLHGHU�HUJO¬Q]HQ�

�TQTU� VFKHLQHQ�� OHXFKWHQ�� JO¬Q]HQ���� TQ³E¯U� JO¬Q]HQ�� OHXFKWHQ��

TQV¸ÐT� JO¬Q]HQG��KHOO�� OHXFKWHQG���TVCTU�� GHU�*ODQ]��GDV�/HXFKWHQ��

TQV¸ET� LG��� ���
TQBOE½T��� TQV¸EST� EODQN�� JO¬Q]HQG�� VDXEHU�� UHLQ�

KHOO�����
TQBOESBT���WKH�VDPH�URRW�EXW�LQ�WKH�SRVLWLRQ�ZKHUH�:LQWHUtV

ODZ�RSHUDWHG�y�IRU�H[WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R�����

���� "� /LWK�� TQSJµHUJ�� SUDHV�� ��VJ�� TQSJOHTU½� WR� FKRNH� ZLWK� �JOUS���

���
TQS+H�TUÔ�� __�TQS®OHªUJ��SUDHV����VJ��TQS®OHV� HUVWLFNHQ��DQ�HWZDV��
ZÃUJHQ� �DQ� HWZDV���� /DWY�� TQSV¹HB� �+DDU�ORFNH�� )ORFKH��� WKH� VDPH

URRW�EXW� LQ�WKH�SRVLWLRQ�ZKHUH�:LQWHUtV� ODZ�RSHUDWHG�y�IRU�H[WHUQDO

HW\PRORJ\�VHH�DERYH��S�������1R�����

����/LWK��TWBÐHUJ��SUDHV����VJ��TWBJHTU½� WR�GULYH�KLWKHU�DQG�WKLWKHU�

JR�URXQG�� WR� IHHO�GL]]\����
TAPJH�TU���SUDHW����VJ��TWBJHBÕ��TWBJHJO�UJ
WR� ORDI�� �D�FRQWUDU\�UHVXOW�RI� OHYHOOLQJ� LV� LQ�/DWY��TWB³HTMJT� 8QVWHWHU�

)ODWWHUKDIWHU��� TWB³HTM³HT� XQVWHW�� IODWWHUKDIW��� __� /LWK�� TW²FHUJ�� SUDHV�

��VJ��TW²FHJV�ZHUIHQ��VFKOHXGHUQ��VFKODJHQ���WKH�VDPH�URRW�EXW�LQ�WKH

SRVLWLRQ�ZKHUH�:LQWHUtV� ODZ�RSHUDWHG�y�IRU�H[WHUQDO�HW\PRORJ\�VHH

DERYH��S�������1R�����

���
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����/LWK��TW±TUJ��SUDHV����TW¤TUB��.RV�

 

�����L��H��TW·TUB��ÍYLVWL��ÏLEªWL���

TWJ�O�E�TU�����TW±EP��DQRWKHU�GLUHFWLRQ�RI�OHYHOOLQJ�LQ�WKH�GLDO��YDULDQW

TWÖTUJ�� SUDHV�� �� TWÖTUB�� SUDHW�� �� TWÖEP� ÍYLVWL�� ÏLEªWL�� >/.Ë� ;,9�� ���@
DQG�LQ�/DWY��TW³TU��SUDHV����VJ��TW³TUV��SUDHW����VJ��TW³EV�DQYRUEUHFKHQ�

KHUYRUEUHFKHQ�>YRP�/LFKW@��WDJHQ���__�/LWK��TWZE�UJ��TW¤EJ��TWZE�KP��WKH
VDPH�URRW�EXW�LQ�WKH�SRVLWLRQ�ZKHUH�:LQWHUtV�ODZ�RSHUDWHG�y�IRU�H[�

WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R�����

����/LWK��ÎJ/TUJ��SUDHV����VJ��ÎJSTU½����
J0E�TU����SUDHW����VJ��ÎJSEBÕ�WR
EH�DQQR\HG��YH[HG�� WR�EH� LQGLJQDQW��DQJU\�� �H[SHFWHG�DFFHQWXDWLRQ

RI�LQI��ZH�ILQG�LQ�WKH�GLDO��YDULDQW�Î±STUJ�>/.Ë�;,9�����@��LWV�SUDHV��DQG
SUDHW�� IRUPV� UHPDLQ�� KRZHYHU�� XQNQRZQ��� ÎJ/EJOUJ� WR� PDNH� DQJU\�
�YDU��Î±SEJOUJ�>/.Ë�;,9�������ZLWK�UHIHUHQFH�WR�.Ë@���ÎJ/EZUJ� LG����YDU�
Î±SEZUJ� DQG� ÎJSEÖUJ� >/.Ë� ;,9�� ���@��� ÎJ/EZUJT� WR� EH� DQJU\�� a� /DWY�
TJ/UJFT�� SUDHV�� ��VJ�� TJ�V� RU� TJ/TUV¸T�� SUDHW�� ��VJ�� TSV¸T� VLFK� ¬UJHUQ�
]ÃUQHQ��HUVFKUHFNHQ��LQWU�����ZLWK�VHFRQGDU\�URRW�DXVODXW�IRUPDWLRQ��
±FTJTTU�� SUDHV�� ��VJ�� ±FTJTTUV�� SUDHW�� ��VJ�� ±FTJTEV�� DOVR� UHIO�� ±FTJTTUJ¯T�
]RUQLJ��E½VH�ZHUGHQ���TJTE³U��SUDHV����VJ��TJTEV��SUDHW����VJ��TJTEÐKV�HU�
]ÃUQHQ��� /LWK�� ÎJSE±T�� DFF�� VJ�� Î±SE ¾ ���� I�� KHDUW�� a� /DWY�� TJTET� +HU]�
0XW�� =RUQ��� 3UXVV�� TFZS� KHDUW�� ���
T¦S���
JFSS� ��
JySE��� (/LWK�� GLDO�
�ÆO���ÎFSE±T��JHQ��VJ��ÎFSEJ£T��DFF��VJ��Î®SE ¾����UG]H¯��Z�GU]HZLH��URsOL�
QLH��SLºU]H���VHUFH�G]ZRQX���WKH�VDPH�LQ�'¿VHWRV�DFFRUGLQJ�WR�%¹JD
55�,,��������GLDO���6ODY³NDL��Î®SEJT��EDFN�IRUPDWLRQ�DIWHU�DFF��VJ���%¹JD
55� ,�� �����55� ,,�� ������ VWDQGDUG� ÎFSE±T� ���� FHQWHU�� FRUH�� KHDUW�� SLWK�
FODSSHU��WRQJXH���GLDO���'\VQ§��'¿VHWRV��ÎFSEÙ��DFF��VJ��Î®SE¥¾FHQWHU�
FRUH��KHDUW��SLWK���%¹JD�55�,,�������a�/DWY��TFTEF� FHQWHU��FRUH��KHDUW�
SLWK�� __� /LWK�� Î±STUJ�� Î±SEJOUJ�� Î±SEZUJ� DQG� ÎJSEÖUJ�� ÎJSE±T� ����� ÎFSE±T� ����
Î®SEJT�� ÎFSEÙ� ����� /DWY�� TJ/UJFT� �SUDHV�� ��VJ�� TJ/TUV¸T��� ±FTJTTU� �SUDHV�
��VJ��±FTJTTUV��SUDHW����VJ��±FTJTEV���±FTJTTUJ¯T��TJTE³U��SUDHV����VJ��TJTEV�
SUDHW����VJ��TJTEÐKV���TJTET��TFTEF�y�WKHVH�IRUPV�TXRWHG�DERYH�UHSUHV�
����������������������������������������������������

 

����,Q� /.Ë� ;,9� WKH� IRUP� RI� WKH� SUHVHQFH� LV� JLYHQ� DV� IROORZV�� �TWJµEB� �TW¤TUB�
'3�����.RV������EXW�LQ�'3����WKHUH�LV�QR�VWHP�RI�SUHVHQFH�TWZTUB���WKHUH�LV�RQO\�SDUW�

SUDHV��QXJOE�OD�FJT� �'3��������� L��Ç��RQO\�WKH�VWHP�TWJOEB���RQH�FDQ�VXSSRVH�WKDW�WKH

VWHP�TWZTUB��LV�DWWHVWHG�LQ�.RV����EXW�,�FRXOG�QRW�YHULI\�WKLV�VXSSRVLWLRQ�

���
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HQW� WKH�VDPH�URRW�EXW� LQ� WKH�SRVLWLRQ�ZKHUH�:LQWHUtV� ODZ�RSHUDWHG�

IRU�H[WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R�����

,,,� � , ( � F O X V W H U V � �Y R L F H G � X Q D V S L U D W H G �� � U H V R Q D Q W�

$EVHQFH�RI�OHQJWKHQLQJ

EHIRUH�WKH�FOXVWHUV�
�CS���
�ES���
�HS�

���"�6ODY��
EPCSÁ�JRRG���2&6�?H<�S��HWF�����
EIBC�SP��__�/DW��GBCFS�
JHQ��VJ�� GBCS� +DQGZHUNHU��.ÃNSTLER��� DGY�� GBCS¦� KDQGZHUNVJHP¬¦�

NXQVWJHUHFKW�� VFKODX��� 21� EBQS� WUDXULJ�� EHWUÃEW��� 0/*� EBQQFS

VFKZHU�� JHZLFKWLJ�� JHZDOWLJ�� DXVGDXHUQG�� IXUFKWORV��� 0'X�� EBQQFS

VWDUN�� NU¬IWLJ�� WÃFKWLJ���2+*� UBQGBS� VFKZHU�� VWDUN�� WDSIHU�� �PRGHUQ

UBQGFS� EUDYH�� EROG�� FRXUDJHRXV��� DUFKDLF� JRRG�� HIILFLHQW�� WKRURXJK�

KRQHVW�� FRQVFLHQWLRXV���� WKH�6ODYLF�DQG�/DWLQ� VWHPV�DUH� WUDGLWLRQDOO\

FRPSDUHG�ZLWK�$UP��EBSCJO� EODFNVPLWK�

 

���� DQG� WKH� JURXS� RI� 6ODY�


EPCB� GDV� 3DVVHQ�� =XWUHIIHQ�� *HOHJHQKHLW��� 
EPCJUJ� EULQJ� WR� FRQ�

IRUPLW\�ZLWK�VPWK���/DWY��EBC®Î��E¡CMT� VWDUN��ÃSSLJ���*RWK��HB�EBCBO

VLFK� HUHLJQHQ�� HLQWUHIIHQ��� %UXJPDQQ� FRPELQHV� WKLV� JURXS� �6ODY�


EPCB�y�*RWK��HB�EBCBO��ZLWK�*HUP��
EBQSB[��H[SOLFDWHG�DERYH��VXE

WKH�URRW�
EIBC�I����LQ�PRGHUQ�HW\PRORJLFDO�OLWHUDWXUH�WKHUH�LV�D�SUH�

YDLOLQJ�WHQGHQF\�WR�VHSDUDWH�WKH�*HUPDQLF�FRUUHVSRQGHQFH�IURP�WKH

6ODY���RQ�WKH�EDVLV�RI�WKH�VHPDQWLF�GLIIHUHQFHV��ZKDW�GRHV�QRW��KRZ�

HYHU�� VHHP�JURXQGHG�HQRXJK� IRU� WKH�VWHPV�
EPCSÁ�a�
EBQSB[��¶ÂÓ�

ÎÇÒ�,�����������¿³³Á�����������7UDXWPDQQ�%6:�����:+�,������

�����GH�9ULHV�����(:'�,,,�������������3RN����������

���6ODY��
EÁCSÃ�
EÃCSÃ��VRIW�YDULDQW�y�SUREDEO\�YLD�WKH�YRZHO�KDU�

PRQ\���2&6�?U<�UaFÉRAGX��FOHIW��UDYLQH��JXOO\���3ROLVK�EFCSB��E[JFCSB�
HWF��� /DWY��EVCSB� SRRO�� VORXJK�� D�PDUVK\�SODFH�� �FI�� DOVR�/DWY��EV%�

����������������������������������������������������

 

����:KLFK�LV�PRUH�QDWXUDOO\�H[SODLQHG�DV�D�VXFFHVVRU�RI�0HVRSRWDPLDQ�DQG�$VLD

0LQRU� FXOWXUDO� WHUP� RI�+XUULDQ� RULJLQ�� +XUU�� UBCJSJ�� EODFNVPLWK��� 6XP�� UBCJSB�UJCJSB

LG����RI�FRXUVH��LI�6XP��UHDGLQJ�LV�FRUUHFW��

���
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CS�J�T� 6XPSI��0RRU���EV%CST� PRRULJ�� HLQVFKLH§HQG��� __� /DWY��EV¸CT�
EV¹CT��EV¸CKÎ� WLHI�� KRKO��� WKH� VDPH� URRW� EXW� LQ� WKH� SRVLWLRQ� ZKHUH
:LQWHUtV� ODZ� RSHUDWHG�y�IRU� H[WHUQDO� HW\PRORJ\� �*HUP�� 
EFVQB[�

"�*UN��DàBRIJ��VHH�DERYH��S�������1R����
���/LWK��HBJES½T� ���� KHOO��KHLWHU� �YRP�:HWWHU����HJ£ESBT� ���� FOHDU�

OLJKW���HJFES½T�����FOHDU��OLJKW���HBJES¥�DQG�HJFES¥�����FOHDU�ZHDWKHU��__

/LWK��GLDO��H²FESBT�KHOO��NODU���/DWY��E[ÐEST�LG����WKH�VDPH�URRW�EXW�ZLWK

:LQWHUtV� OHQJWKHQLQJ�y�IRU� H[WHUQDO� HW\PRORJ\� VHH� DERYH�� S������

1R�����

��� /DWY�� Î¬JEST� GÃQQIOÃVVLJ�� GÃQQ�� XQGLFKW�� XQGLFKW� JHZHEW�� __
2,QG��DIJES§Ô�]HUVSOLWWHUW��GXUFKO½FKHUW���2+*�TD�UBS�GÃQQ��OÃFNHQ�
KDIW��� IXUWKHU��/LWK��TL²FTUJ� �SUDHV����VJ��TL²FEÐJV�� WUHQQHQ��VFKHLGHQ��
/DWY�� Î¬J¯TU� �SUDHV�� ��VJ�� Î¬J¯ÐV�� YHUVWUHXHQ�� VFKOHXGHUQ��� WKH� VDPH
URRW�EXW�ZLWK�:LQWHUtV�OHQJWKHQLQJ�y�IRU�HW\PRORJ\�VHH�DERYH��S������

1R�����

��� /LWK�� TLVES½T� KDVW\�� SURPSW�� DJLOH�� VKDUS��� TLBVES½T� IOLQN��

/DWY��TL¥VEST��$UUDVFK���IOLQN���TLVESB�$PHLVH��__�2&6�CJD�?;KCaKHU�
DXVZHUIHQ��� /DWY��L¿E³U��L¿EJO§U� WR�GULYH� �RQ��� XUJH� �RQ���� WKH� VDPH

URRW�EXW� LQ�WKH�SRVLWLRQ�ZKHUH�:LQWHUtV� ODZ�RSHUDWHG�y�IRU�H[WHUQDO

HW\PRORJ\�VHH�DERYH��S�������1R����

���/LWK��WJHS½T��WJLS½T�����SURPSW��DJLOH��GHIW���W±HMBT�����UDVFK��JH�

ZDQGW���/DWY��W±FHMT�OHLFKW��__�/LWK��TW²FHUJ��SUDHV����VJ��TW²FHJV�ZHUIHQ�

VFKOHXGHUQ��VFKODJHQ���WKH�VDPH�URRW�EXW�LQ�WKH�SRVLWLRQ�ZKHUH�:LQ�

WHUtV�ODZ�RSHUDWHG�y�IRU�H[WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R�����

$EVHQFH�RI�OHQJWKHQLQJ

EHIRUH�WKH�FOXVWHUV�
�IO���
�HO���
�CO�

$V�,�KDYH�WULHG�WR�VKRZ��DOO�WKH�FDVHV�RI�:LQWHUtV�ODZ�RSHUDWLQJ�EH�

IRUH�WKH�,(�FOXVWHUV��YRLFHG�RFFOXVLYH���QDVDO�FRQVRQDQW� �VFLO��
O��

RFFXU�LQ�WKH�URRWV�ZKHUH�ZH�VXVSHFW�D�SULPDU\�YRLFHG�DVSLUDWHG�FRQ�

VRQDQW� DW� WKH� HQG�RI� WKH� URRW� �VHH� DERYH�S�����y������ RQ� WKH� FRQ�

WUDU\�ZH�VHH�WKH�DEVHQFH�RI�UHVXOWV�RI�:LQWHUtV�ODZ�RSHUDWLQJ�LQ�FDVHV

RI�WKH�,(�FOXVWHUV��YRLFHG�XQDVSLUDWHG���QDVDO�FRQVRQDQW��VFLO��
O���

���
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���/LWK��HM£ÐOBT� ���� ]DUW��ZHLFK��VFKODII��HWF����/DWY��HM}[OT� ZLGHU�

VWDQGVORV��HPSILQGOLFK��]DUW��QHWW��]LHUOLFK���"�6ODY��
HMF[OB���HMF[OP��

HMF[OÁ� DQNOH��DQNOH�ERQH�� MRLQW��HOERZ� MRLQW��� __�6ODY��
HM�[JUJ��SUDHV�
��VJ�� 
HM�[K��� WKH� VDPH� URRW� EXW� LQ� WKH� SRVLWLRQ�ZKHUH�:LQWHUtV� ODZ
RSHUDWHG�y�IRU�H[WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R�����

��� /LWK�� M½HOBT� UHVLOLHQW�� VXSSOH�� __� *UN�� L³GOJ� ELHJVDPHU� =ZHLJ
]XP�)OHFKWHQ��5XWH��*HUWH���LG�ZW�ELHJHQ��ZHQGHQ��GUHKHQ���LàGINOJ
JHIOHFKWHQ���21�MZLOB� WR�EHQG�WKH�NQHHV���VHH�)UDHQN��,�������)ULVN

,,�������GH�9ULHV�����������3RN������

��� 6ODY�� 
EÁOP� ERWWRP���� 
EÔC�OPÔ� �5XVV��¬µ¶��¬µ¨��¬·µ½��8NU�

¬µ¶�� 5XVV��&K6ODY��?SGH�� %XOJ��¬Ìµ¶�� 6&U��¬µf�� 6ORYHQ��EO¶�� &]HFK
EOP��6ORYDN�EOP��3ROLVK�EOP��+6RUE��EOP��/6RUE��EOP��a�/LWK��E½HOBT

ERWWRP����
EVCOB��__�/DWY��EV¸CT��EV¹CT��EV¸CKÎ�WLHI��KRKO���WKH�VDPH
URRW�EXW� LQ�WKH�SRVLWLRQ�ZKHUH�:LQWHUtV� ODZ�RSHUDWHG�y�IRU�H[WHUQDO

HW\PRORJ\�VHH�DERYH��S�������1R����

���� 6ODY�� ¶HOKÃ�� JHQ�� VJ�� 
¶HOKB� !� PHOK�� P�� �D��S��C�� ILUH��� /LWK�
VHO±T��JHQ��VJ��VHOJ£T�����ILUH���(/LWK���ÉO���GLDO��½HOJT��JHQ��VJ��½HOJFT
���D��S��� RJLH¯��� 2/LWK�� ��D��S�� ¾HOJT� �'3� ����� ������ ����� ������� �����

������ HWF����JHQ�� VJ��¾HOJFT� �'3������� ������ ����� ������ ������ ����� HWF���

2/LWK��DOVR�VOHOJT� ILUH���%UHWN¹QDV���/DWY��VHVOT� ILUH�� __�2,QG��BHO²T

P�� ILUH�� ���
+HOJ���� B�HBUJT� P�� ILUH��� /DW�� JHOJT� P�� ILUH��� 2/DW�� �HSL�
JUDSKLF�� JOHOJT� ���
+HOJT��� VHH� )UDHQN�� ,,�� �����������¶ÂÓÎÇÒ� ,,,�
���������3RN�������ªÍÍÊÙ�³ÄÊÔÝÙ�,����������

� � �O ��VWHPV�IURP��  ��O�VXIIL[��VWHPV

,Q�D�QXPEHU�RI�/LWK��YHUEV�IRUPLQJ�SUDHV��VWHPV�ZLWK�OÔLQIL[�DQG

DOVR�6ODY��YHUEV�ZLWK�OÔSUDHV���RI�GLIIHUHQW�NLQGV��ZH�VHH�WKH�DEVHQFH

RI� UHVXOWV�RI�:LQWHUtV� ODZ�RSHUDWLQJ�� ,Q�DOO� OLNHOLKRRG�ZH�VKRXOG� UH�

FRQVWUXFW�WKLV�SUDHV��VWHPV�DV�VWHPV�ZLWK�O�VXIIL[�ZKLFK�OHYHOOHG�DIWHU

SDWWHUQ�ZLWK�OÔLQIL[�XVXDO�IRU�/LWK�

,Q�DOO�SDUDGLJPV�OLVWHG�EHORZ�ZH�GLG�QRW�ILQG�YRZHO�OHQJWKHQLQJ

LQ�SUHDW�� DQG� LQI�� VWHPV� WRR�y�LQ� DOO� OLNHOLKRRG� WKH� UHVXOW� RI� WKH� VH�

FRQGDU\�OHYHOOLQJ�DIWHU�WKH�SUDHV��VWHP�

���
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����/LWK��E½CUJ�WR�VLQN��SOXQJH�LQWR��WR�EHFRPH�KROORZ��VLQN�LQ��WR

ZHDU�WKURXJK��PG�DMPUIFT����SUDHV����EV%CB���
EVC�O���SUDHW����E½CP�

/LWK��EVC½T�GHHS��ZLWK�VKRUW�URRW�YRZHO�y�SUREDEO\�VHFRQGDU\�EDFN�

IRUPDWLRQ� IURP�E½CUJ�� XQH[SHFWHG� VKRUW� YRZHO� LQ� /DWY��EVCU�� SUDHV�

��VJ��EVCV��SUDHW����VJ��EVCV�HLQVLQNHQ��HLQIDOOHQ��KRKO�ZHUGHQ���RQO\

WZR�DWWHVWDWLRQV� LQ�0ÃKO�y(QG]��� __�/DWY��EV¸CT��EV¹CT��EV¸CKÎ� WLHI�
KRKO��� WKH�VDPH�URRW�EXW� LQ� WKH�SRVLWLRQ�ZKHUH�:LQWHUtV� ODZ�RSHUDW�

HG�y�IRU�H[WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R����

���� "� 6ODY�� 
HÁ�C�O�UJ� WR� EHQG��a� /LWK��H½CUJ�� SUDHV�� ��HV%CB� WR

EHQG��VDJ����
HIVC�O���SUDHW����H½CP�� OHYHOOHG�DFFHQW�LQ�/LWK��HBÕCUJ

WR� DUFK�� PDNH� FRQYH[��� /DWY�� HVCU�� SUDHV�� ��VJ�� HVCTUV� WR� EHQG�

GURRS��y�DEVHQW�RI� OHQJWKHQLQJ�EHIRUH� TU�VXIIL[� __�2(�H®BQ� NUXPP�

OLVWLJ���H®PQBO� �,,�FO��� WR�WDNH�XS��WDNH�WR�RQHVHOI�� UHFHLYH��DFFLSHUH��

21� HBVQO� I�� KRKOH�� JHNUÃPPWH� +DQG��� 2+*� HPVGBOB� GLH� KRK�

OH� +DQG�

 

����� ,FHO�� HPQQB� KÃSIHQ��� 6ZHG�� HVQQB� WR� URFN�� WR� OHDS�

ERXQFH��� 1+*� GLDO�� HVQGFO� DXI�� XQG� QLHGHUKÃSIHQ�� VFKDXNHOQ�� �

HIFVCÔ�
HIPVCÔ�
HIVCÔ� __� *UN�� KàPTW�� SHUI�� KgKªFA� WR� EHQG� IRU�
ZDUG��VWRRS���K�FOJ� KXPS��KXQFK���KªF�J� EHQW� IRUZDUGV�� VWRRSLQJ��
KàB�D«� DGY�� ZLWK� WKH�KHDG� IRUZDUGV�� VWRRSLQJ� IRUZDUGV����
HI¹CIÔ�
VHH�¶ÂÓÎÇÒ�,����������������)UDHQN��,�������7UDXWPDQQ�%6:�����

�����GH�9ULHV������)DONy7RUS�,�������-ºKDQQHVVRQ������3RN����������
�
HIFVC�I�Ô�ELHJHQ��EÃFNHQ��EHZHJHQ���
����"�/LWK��H½HUJ��SUDHV����HVµHB���
HVH�O���SUDHW����H½HP�WR�EHQG�

VWRRS��JOUS�����OHYHOOHG�DFFHQW�LQ��HVH¥�����OLWWOH�KXPS��KXQFK���(/LWK���ÆO��

HVH¥��JHQ��VJ��H½HPT�����Z\SXNOLQD��JDUEHN���H½Hª�6WRFN�PLW�XPJH�

ERJHQHP�(QGH��%XFNHO��+½FNHU��+ÃJHOFKHQ���HBÕHBSBT���E��FUHVW�RI
D�PRXQWDLQ���DQRWKHU�GLUHFWLRQ�RI�OHYHOOLQJ�LQ�WKH�GLDOHFW�YDULDQW�/LWK�

H½OHUJ��SUDHV����VJ��H½OHV�VLFK�NUÃPPHQ���H½OHB�NO��%XFNHO��.Q¬XHO��
__�21�LK¾LB�I��.OXPSHQ���1RUZ��LKVLB�NOHLQHU�.OXPSHQ��.ORW]����
ÔHÔ�__

0+*�LVHFM�F��EDOO���0/*�LPHFM��'X��LPHFM�EXOOHW��FDQQRQ�EDOO��EDOO���


ÔHIÔ��VHH�)UDHQN��,�������GH�9ULHV������(:'�,,�����������3RN����������

����������������������������������������������������

 

����&RPSDULVRQ� RI� WKLV� VWHP�ZLWK� /LWK�� ÐJ½QTOJT� ���� SLQFK�� LV� DEVROXWHO\� XQFRQ�

YLQFLQJ�ERWK�SKRQHWLFDOO\�DQG�PRUSKRORJLFDOO\�DV�ZHOO�DV�VHPDQWLFDOO\�

���
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����/LWK��S¥TUJ����VJ��SUDHV��SBOE½���
SBE�O�����VJ��SUDHW��SBEBÕ�ILQ�

GHQ�� �←� 
LQ�YHQLUH���� /DWY�� SBTU�� ��VJ�� SUDHV�� S½PEV� DQG� SVPOV�� ��VJ�
SUDHW��SBEV� ILQGHQ�� __�*RWK��XSBUNO� ZDQGHUQ��UHLVHQ���21�SBUB� ZDQ�

GHUQ�� XPKHUVFKZHLIHQ�� UHLVHQ�� WUHIIHQ�� ILQGHQ��� 0+*� SB[[FMO� ZHQ�

GHQ��GUHKHQ���2+*�S¡[J�YDJDQV��UDSD[���*UN��¦«D¬N�J��$HRO��BR±D¬NOJ
�L��H�� VRÉDINOJ�� VFKZDQN�� VFKODQN�� IOLQN��� ¦ODÉNH� �+VFK��� ¦ADÉNH�
GHU�JHGUHKWH�)DGHQ��(LQVFKODJ���¦ADAL�J� VFKODQN�� DXIJHVFKRVVHQ��
2,QG��SHUI��§WSBEBOUB��59��PÃUEH�ZHUGHQ��DQG�SUREDEO\�ZLWK�O�LQIL[
DGM��WSBOE³O�� �59�� VFKODII�ZHUGHQG��� WKLV�HW\PRORJ\� LV� VHPDQWLFDOO\

VOLJKWO\�GLIILFXOW��EXW�PHDQLQJ�VKLIW�VFKZDQN��VFKODII�ZHUGHQG���*UN��

2,QG���→� ZDQGHUQ�� �*HUP���→� ILQGHQ�� �*HUP��� %DOW��� LV� SRVVLEOH�
¶ÂÓÎÇÒ� ,,,�� ��������� )ULVN� ,�� ����� 0D\UKRIHU� ,,,�� ����� 0D\UKRIHU

(:$�,,�����������3RN��������A�F�S�FE����FI��)UDHQN���������

 

����

����/LWK��T§MUJ��SUDHV����T�MB��T¨MB�>5GQ��8E@��SUDHW����T¨MP��T¨Mª��WR
EHFRPH�VZHHW���/.Ë�;,,�������SUREDEO\�WKH�ROGHU�VWDWH�LV�DOVR�DWWHVW�

HG�� T§MUJ�� SUDHV�� �� TB OB�� TV OB��"�

 

����� SUDHW�� �� T¨MP� �T¨Mª�� LG��� �/.Ë

;,,�������SUDHV����T� OB�DQG�TV OB� �ERWK�DUH�FLWHG�E\�=LQNHYL°LXV�/'
������H[SHFWHG� LQI��T§MUJ�ZLWK�:LQWHUtV� OHQJWKHQLQJ��EXW�ZLWK� ORVV�RI

ÔTÔ��GXH�WR�DQDORJ\�ZLWK�SUDHV�����
T§MTUJ���
TBME�UJ��SUDHW��DUH�OHYHOO�

HG�DIWHU�SUDHV���WKH�SUDHV��IRUP�T�MB�VKRXOG�EH�DQDO\VHG�DV�UHVWUXFWXU�
LQJ� RI� WKH� YHUEDO� VWHP� ZLWK� WKH� O�VXIIL[� LQWR� WKH� LQIL[HG� RQH�� L��H�

>
TBME�OÔB�!@�
TBM�OÔB�!�
TBOMÔB�!�T�MB� �SUDHV�� IRUP�T¨MB�PD\�EH�WKH
VDPH�ZLWK�UHJXODU�ORVV�RI�QDVDOLVDWLRQ���LI�SUDHV��TB OB�IURP�0HÏLÍNLDL
LV� UHDO�� LW� UHSUHVHQWV� DQ� ROGHU� VWDWH� 
TBM�OÔB� ZLWKRXW� LQIL[DWLRQ� DQG

����������������������������������������������������

 

����)UDHQNHO�DFFHSWV�DV� WKH�PRVW�SODXVLEOH� WKH�FRPSDULVRQ�ZLWK�/DWY�� SBET� 9HU�

ZDQGWHU��*HVFKOHFKW��6WDPP���SO��SBEJ� UHODWLYHV����SBE³U� JHE¬UHQ��KHUYRUEULQJHQ��KHU�

YRUUXIHQ���HU�VFKDIIHQ���6ODY��
SPEÁ�*HVFKOHFKW���
SPEJUJ�JHE¬UHQ��HU]HXJHQ���+HUH�DOVR

EHORQJ�/LWK��SBTNÙ�KDUYHVW���/DWY��SBTNB�SURVSHULW\��IHUWLOLW\��KDUYHVW���SBÐB����
SBE@¡�
DEXQGDQW� KDUYHVW�� QXPHURXV� IDPLO\��� $OO� WKH� ZRUGV� EHORQJ� WR� WKH� VWHP� RI� 2,QG�

W§SEIBUJ��W§SEIBUF��W0EIBUJ�JURZV���$YHVW��W·S·BBJUJ��WBSBBJU¦�JURZV���/LGHQtV�ODZ��

 

����%RWK�SUDHV��IRUPV�DUH�FLWHG�LQ�/.Ë�ZLWK�UHIHUHQFH�WR�/..�,,�������LQ�IDFW��KRZ�

HYHU��IRUPV�LQ�TXHVWLRQ�DUH�DEVHQW�LQ�WKLV�VRXUFH��3UREDEO\yPHUH�PLVWDNH�LQ�D�UHIHU�

HQFH�� WKHUH�DUH�QR�JURXQGV� WR�GRXEW�SUHVHQFH�RI� WKHVH� IRUPV� LQ� WKH�/LWKXDQLDQ�GLD�

OHFWV��FI��=LQNHYL°LXVt�GDWD�

���
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ZLWK� H[SHFWHG� FLUFXPIOH[�� =LQNHYL°LXVt� SUDHV�� T� OB� DQG� TV OB� JR
EDFN� WR�
TBOM�OÔB�ZLWK�ERWK� LQIL[�DQG�VXIIL[� �GLDOHFWDOO\� ��Ô�!� �V��� __

/LWK�� TBME½T� ���� VZHHW��� /DWY�� TBUET� VÃ§��� WKH� VDPH� URRW� EXW� LQ� WKH

SRVLWLRQ�ZKHUH�:LQWHUtV� ODZ�RSHUDWHG�y�IRU�H[WHUQDO�HW\PRORJ\�VHH

DERYH��S�������1R�����

���� /LWK�� TQS½HUJ�� ��VJ�� SUDHV�� TQSVOH½� HQWIOLHKHQ�� HQWVFKOÃSIHQ�

VLFK�ORVUHL§HQ�����
TQSVH�O������VJ��SUDHW��TQSVHBÕ��FI��DOVR�WKH�YDULDQW

TQS½LUJ����VJ��SUDHV��TQSVOL½����VJ��SUDHW��TQSVLBÕ� LG���

 

�����SUREDEO\�

WKH� SULPDU\� VLWXDWLRQ� LV� UHIOHFWHG� LQ� 6HUE��&K6ODY�� CJI�S>G~KCa KHU�
YRUWUHWHQ�� �VSULQJHQ�� __� /DWY�� TQSBÕHB� I�� /ÃFNH��5LW]H�� 6SDOWH�� RIIHQH

6WHOOH� LP�=DXQ���TQSBÕHU��SUDHV����VJ��TQSBÕE[V��SUDHW����VJ��TQSBÕHV

JURE�PDKOHQ���YRU]ÃJOLFK�*UÃW]H��VFKURWHQ���ZLWK�QDVDO�LQIL[��TQSVµHB

.OHPPH���TQSVµ«JT� .QHEHO���5XVV��·àÜ«¨¹Ã��Ô¨â� VSULQJHQ��KÃSIHQ�

�ZLWK� GHULYDWLYHV� ·àÜ«µº¹Ã�� ·àÂ®¸²�� HWF��� LV� DPELYDOHQW�y�PD\EH

UHJXODU�LWHUDWLYH�OHQJWKHQLQJ� __�1+*�TQSJFHFM��TQSÁHFM��TQSVHFM��TQSP�

HFM�6FKQHOOERJHQ��JHVSDQQWHU�%RJHQ�]X�HLQHU�¥EHUGHFNXQJ��6SUHQ�

NHO�EHLP�9RJHOIDQJ���/X[HPE��TQSJFHFM�6SHUUKRO]�]XP�$XVHLQDQGHU�

VSDQQHQ����
TQSFV�L���FI��/LWK��TQS½LUJ���VHH�)UDHQN��,,�������¶ÂÓÎÇÒ

,,,�����������3RN�������TQSFV�H����L���

����/LWK��TU±HUJ����VJ��SUDHV�� TUJOH½� DXI�HLQHU�6WHOOH� UXKLJ�ZHLOHQG

DXVKDOWHQ�� VLFK� UXKLJ� YHUKDOWHQ�� UXKLJ� EOHLEHQ�� VWLOOKDOWHQ�� �VWHKHQ�

���
TUJH�O������VJ��SUDHW��TUJHBÕ��/DWY��TUJHU�HLQVLQNHQ���DQRWKHU�GLUHF�

WLRQ�RI�OHYHOOLQJ�LV�LQ�WKH�YDULDQW�/LWK��TUÖHUJ��SUDHV����TUÖHTUB��SUDHW���

TUÖHP� WR� VWDQG�TXLHWO\� LQ�RQH�SODFH��EHKDYH�TXLHWO\��� __�2,QG�� U¦KBU¦

LVW� VFKDUI�� VFK¬UIW��� FDXV�� U¦K§ZBUJ� VFK¬UIW�� VWDFKHOW� DQ��� *UN�� ST�ZW
VWHFKH��W¬WRZLHUH���/DW��OTUH²�DQVSRUQHQ��DQVWDFKHOQ��DQUHL]HQ��DXI�

UHL]HQ���*RWK��TUJLT�6WLFK��3XQNW���2+*�TUJI��26�TUJLJ��0/*�TUFLF��2(

TUJDF�P��6WLFK��3XQNW���2(�TUJDJBO�WU�� VWHFKHQ��GXUFKVWR¦HQ��WR�VWLFN�

VWDE�� SLHUFH�� SULFN��� LQWU�� VWHFNHQEOHLEHQ�� IHVW� EOHLEHQ�� WR� VWLFN�� UH�

����������������������������������������������������

 

����7KH� DFFHQWXDWLRQ� LQ� 2/LWK� LV� QRW� FOHDU�� TQS¹HUJ�� ��VJ�� SUDHV�� TQS¹HTUV�� ��VJ�

SUDHW��TQS¹HBV�HQWVSULQJHQ��HQWZLVFKHQ���EXW�MXGJLQJ�E\�WKH�FKDUDFWHU�RI�WKH�GLVWULEX�

WLRQ�RI� OHQJWKV� LW� LV�SRVVLEOH� WR�SXW� IRUZDUG� OHYHOOLQJ�DIWHU� WKH� IRUPV�ZKHUH�:LQWHUtV

ODZ�RSHUDWHG�

���
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PDLQ� IL[HG��� 0/*� TUJDLFO� VWHFKHQ�� VWLFNHQ�� DQ]ÃQGHQ�� HUVWLFNHQ��

2+*�TUJDLFO� VWHFKHQ��VWLFNHQ���JS�TUJDLFO� HUVWLFNHQ���0+*�TUFDLFO�

TUFDIFO��VZY���WU��UHIO��VWHFNHQ��VWHFKHQG�EHIHVWLJHQ��IHVW�KHIWHQ���LQWU�

VWHFKHQG� IHVWVLW]HQ�� IHVWKDIWHQ�� ZHLOHQ��� 2+*� TUFDL¦O�� IHVWVLW]HQ��

HWF���� ,(�
TUJH��� DOO�*HUP�� IRUPV�DUH�GHULYHG� IURP�D� VWURQJ�YHUE� UH�

WDLQHG��EXW�ZLWK�FRQWDPLQDWLRQ�RI� WZR� ,(�URRWV�
TUJH��DQG�
TUFH���FI�

¶ÂÓÎÇÒ�,,,������V��Y��¸¹«§¹Ã��LQ�2+*�TUFIIBO��,9�FO���FD�����$��'���

26�TUFLBO��,9�FO����0/*�TU¦LFO��0'X��TU¦LFO��'X��TU¯LFO��,9�FO��� WR

VWLFN� LQWR�� SRNH�� WR� VWLQJ�� WR� OHLVWHU��� LQWU�� WR� VWLFN� XS�� WR� EH�� WR� EH

VLWXDWHG��ORFDWHG���WKLV�IRUPV�JR�EDFN�WR�,(�
TUFH���EXW�
TUJH��LV�VHHQ�LQ

LWV�UHOLF�FDXVDWLYH��21�TUFJLKB� EUDWHQ��→� DQ�GHQ�%UDWVSLH¦�VWHFKHQ�
IHVWPDFKHQ���2+*�HJTUFJIIBO� IHVWPDFKHQ���VHH�)HLVW��������������

GH�9ULHV������ �����(:'� ,,,�� ������GH�9ULHV�1(:������0D\UKRIHU� ,�

��������� 0D\UKRIHU� (:$� ,�� ��������� )ULVN� ,,�� ��������� :+� ,�

���������3RN��������������T�UFJH����FI��)UDHQN��,,������������¶ÂÓÎÇÒ

,,,������

����/LWK��TUS±HUJ��SUDHV����VJ��TUSJOH½�WR�VWLFN��WR�VLQN�����
TUSJH�OÔ��__

/LWK��TUS²FHUJ��SUDHV����VJ��TUS²FHJV� �HLQH�$QJHO��EHN½GHUQ��� WKH�VDPH
URRW�EXW� LQ�WKH�SRVLWLRQ�ZKHUH�:LQWHUtV� ODZ�RSHUDWHG�y�IRU�H[WHUQDO

HW\PRORJ\�VHH�DERYH��S�������1R�����

����/LWK��GLDO��TW±TUJ����VJ��SUDHV��TWJOE½�]X�JO¬Q]HQ�EHJLQQHQ��DQ�
EUHFKHQ��YRQ�/LFKW��� ���
TAJE�O������VJ��SUDHW��TWJEBÕ��DQRWKHU�GLUHF�
WLRQ� RI� OHYHOOLQJ� LQ� WKH� (/LWK�� GLDO�� YDULDQW� TWÖTUJ�� SUDHV�� �� TWÖTUB�

SUDHW����TWÖEP� �Æ��1GË�� ÍYLVWL��ÏLEªWL�� DQG� LQ�/DWY��TW³TU��SUDHV����VJ�
TW³TUV��SUDHW����VJ��TW³EV� DQYRUEUHFKHQ��KHUYRUEUHFKHQ� �YRP�/LFKW��

WDJHQ�� __�/LWK��TWZE�UJ�� WKH�VDPH�URRW�EXW� LQ�WKH�SRVLWLRQ�ZKHUH�:LQ�
WHUtV�ODZ�RSHUDWHG�y�IRU�H[WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R�����

3UREDEO\�� WKHUH� LV� DQRWKHU� SRVLWLRQ� LQ� 6ODY�� DQG� %DOW�� ODQJXDJHV

WKDW�LV�QRW�DFWXDOO\�WKH�SRVLWLRQ�ZKHUH�:LQWHUtV�ODZ�GRHV�QRW�RSHUDWH�

EXW�WKLV�LV�WKH�SRVLWLRQ�ZKHUH�TXDQWLWDWLYDO�GLIIHUHQFHV�RI�WKH�YRFDOLF

UHVRQDQWV�DUH�ZHDNHQHG��ORQJ�V\OODELF�UHVRQDQWV�FDQ��VSRUDGLFDOO\"�

EH�VKRUWHQHG�LQ�LW��,Q�DOO�OLNHOLKRRG�QRUPDO�ORQJ�UHVRQDQWV�DOVR�WHQG

WR�EH�VKRUWHQHG�LQ�WKLV�SRVLWLRQ��$V�WKH�PDWHULDO�LV�QRW�QXPHURXV��LW�LV

���



%DOWR�6ODYLF�$FFHQWRORJ\�DQG�:LQWHUtV�/DZ

LPSRVVLEOH� WR� HVWDEOLVK� PRUH� H[DFW� FRQGLWLRQV� RI� WKLV� VKRUWHQLQJ

QRZ��,W�LV�LPSRUWDQW��KRZHYHU��WKDW�LQ�DOO�WKHVH�VLPLODU�FDVHV�ZH�GHDO

ZLWK�WKH�SULPDULO\�UHFHVVLYH�DFXWH�V\OODEOH�

: H D N � S R V L W L R Q � R I � O H Q J W K�


$3�¹$�!�
$3z��$

7KLV� SRVLWLRQ� LV� FKDUDFWHUL]HG� E\� A��� M��� S�� EHIRUH� �� ¹�� ,Q� WKHVH
FDVHV�ZH�VHH�VSRUDGLFDO�VKRUWHQLQJ�RI��DQG�¹��PD\EH�WKLV�SURFHVV�LV

FRQQHFWHG�ZLWK� WKH� V\OODELF��UHSDUWLWLRQ��EHWZHHQ� WZR�DGMDFHQW� UH�

VRQDQWV��%HORZ�,�OLVW�VRPH�VWHPV��QRW�DOO���VKRZLQJ�WKLV�SKHQRPHQRQ�

��� /LWK�� HMJU½T� ���� VWLFN\�� VOLP\�� VOLSSHU\��� /DWY�� HMJUT� VFKOÃSIULJ�

ZHLFK�� VFKOLHILJ�� JOLWVFKLJ�� ���
HM�UVÔ� �� 
HMJB�UV��� __� FI�� ZLWK� D� ORQJ
YRZHO��GLDO��(/LWK���ÆO���HMZU½T�sOLVNL��JÓDGNL��OHSNL���/DWY��HM³UT��6HUEL�

JDO��3UHLOL��1HUIW��$3���:ROP���.O��� VDXEHU��KÃEVFK��VDXEHU�XQG�VRUJ�

I¬OWLJ� JHPDFKW�� IHLQ�� SDVVHQG�� ���
HM�U¢Ô� �� 
HMJB�UV���� HMÐUT� �/LQ��
1LJU���5XW]DX��5XM���JODWW��QHWW��]LHUOLFK���0ÃKO��(QG]��,��������IRU�H[�

WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R�����

��� 6ODY�� 
SÁ[�UJ�� SUDHV�� ��VJ�� 
SÝ[@FUÃ� WR�QHLJK�� �2&6�SDUW�� �SA~�

QK@��6&U��dÐ¦��d[BUJ��HWF��� __�*UN��ÐREàGOMAI��DRU��yRGEN��+RP����SDUW�
ÐRG�NTA� �+RP��� WR� EHOORZ�� URDU��� ÐRàGMHLOJ� EUÃOOHQG� �YRP�6WLHU���
/DW��S¹HJ²�EUÃLLENÅ�@CQ�ÃTMKÃ*»UCL	���¹�FDQ�EH�IURP�
�S	��¶ÂÓÎÇÒ�,,,�

��������� 3RN�� �����E� �
SFVIÔ� DV� DQ� HQODUJHPHQW� RI� WKH� URRW� 
SFV��
S¦V��� S|� EUÃOOHQ�� KHLVHUH� /DXWH� DXVVWR§HQ��� FI��*UN��«RªG���¬RUGMA�
«RUGM�J�*HEUÃOO��*HKHXO���
��� ,(� 
TMJE�� LQ� WKH� ]HUR� JUDGH��:LWK�:LQWHUtV� OHQJWKHQLQJ�� /LWK�

TMßTUJ��SUDHV����VJ��TMßTUV��SUDHW����VJ��TMßEBV� JOHLWHQ�� __�ZLWKRXW�:LQ�

WHUtV� OHQJWKHQLQJ�� /LWK�� GLDO�� TM±TUJ�� SUDHV�� �� TMJµEB�� SUDHW�� �� TM±EP

GDU\WLV� VOLGÏLDP�� �/.Ë�;,,,�� �����/DWY�� TMJTU� �ZLWK� ORQJ�GRXEOHWV�� VHH

WKH� QH[W� IRUPV�� __� ZLWK�:LQWHUtV� OHQJWKHQLQJ�� /DWY�� TMTU� �TM³TU�%HUV��

:DUNO���JOHLWHQ��DXVJOHLWHQ���0ÃKO��(QG]��,,,�������(QG]��+DXV��,,�

������/LWK��TMZE�UJ��SUDHV���� TM¤EJ�� TMZE�KB�� SUDHW�� �� TMZE�KP� VO\VWHOªWL�
�ZLWK�VKRUW�GRXEOHW��VHH�WKH�QH[W�IRUPV���/DWY��TM³E¯U��&���:ROP���.O��

���
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3UO��� UXWVFKHQ�� �DXV�JOHLWHQ�� JOLWVFKHQ�� �ZLWK� VKRUW� GRXEOHW�� VHH� WKH

QH[W� IRUPV�� __� ZLWKRXW� :LQWHUtV� OHQJWKHQLQJ�� /LWK�� TMJE�UJ�� SUDHV�� �
TMJE�KB�� SUDHW�� �� TMJE�KP� VO\VWL�� GDU\WLV� VOLGÏLDP��� /DWY�� TMJE¯U� �8�

UXWVFKHQ��JOHLWHQ��DXI�GHP�(LVH�JOLWVFKHQ��__�ZLWKRXW�:LQWHUtV�OHQJWK�

HQLQJ�� /LWK�� TMJE½T� JODWW�� VFKOÃSIULJ��� TMJEßCª� �DOVR�1��6��%�� TMJE¤�

Cª��� TMJEVN¥�� TMJE½NBT� VOLSSHULQHVV��� TMJEJO�UJ� ½IWHUV� JOHLWHQ�� VFKOLW�
WHUQ�� JOHLWHQG� IDKUHQ�� JHKHQ��� IRU� ORQJ� GRXEOHWV� RI� WKHVH� IRUPV� VHH

EHORZ�� /DWY�� TMJET� JODWW�� VFKOÃSIULJ�� VFKU¬JH��� TMJEJO§U� �8�� JOHLWHQ

PDFKHQ��� IRU� ORQJ� GRXEOHWV� VHH� EHORZ� __� WKH� IROORZLQJ� IRUPV� ZLWK

OHQJWKHQLQJ�DUH�DOVR�DWWHVWHG� LQ� WKH�%DOWLF�GLDOHFWV��/LWK�� �ËHPDLWLF�

TMZE½T� JODWW�� VFKOÃSIULJ��� GLDO�� TMZE¤Cª� �1��6��%���� TMZEVN¥� �1��
6��%���� TMZE½NBT� �1��6��%��� *ODWWHLV��JODWWH�6WHOOH��*O¬WWH��� TMZEJ�

O�UJ� DXVJOHLWHQ��JOLWVFKHQ��� �DOVR� EHLP�*HKHQ�½IWHUV�HLQ�ZHQLJ�DXV�
JOHLWHQ���UXWVFKHQ���KLQ�XQG�KHU��JOHLWHQ���/DWY��TM³EVNT�GDV��HLQPDOL�

JH��*OHLWHQ���TM³E}OT��:ROP���(UPHV��-ÃUJ���$UUDVFK��JODWW��VFKOÃSIULJ�
JOHLWHQG���TM³EJO§U��TM³EJO¯U�JOHLWHQ�ODVVHQ��

,(�
TMFJE��LQ�WKH�IXOO�JUDGH��:LWK�:LQWHUtV�OHQJWKHQLQJ��/DWY��TMB³ET

VFKLHI� OLHJHQG�� DEVFKÃVVLJ�� JODWW�� VFKODQN�� ODQJJHVWUHFNW�� JHIÃJLJ��

TMJ£EF� �.DUOV��� 5XM��� 6DOLV�� :LGGULVFK�� 6LX[W�� 6HOJ��� .DQGDX�� 1LJU��
.XUVLWHQ�� 7U��� 'HJDOHQ�� 'REO��� .ROEHUJ�� /HPE��� /XWWU��� 1LNUDX]HQ�

3DQNHOKRI��6HVVDX���EXW�ZLWK�VKRUW�GRXEOHW��VHH�WKH�QH[W�IRUP�__�ZLWK�

RXW� :LQWHUtV� OHQJWKHQLQJ�� /DWY�� TM±FEF� �&��� 36��� :ROP��� $UUDVFK�

-ÃUJ���(UPHV��$3���1��3HE���GLH�6SXU���WKLV�IRUP�LV�DOVR�JLYHQ�E\�%¹JD

,,�������TM±FEF�6SXU��

__�H[WHUQDO�SDUDOOHOV��L��H��*HUP��GDWD��SRLQW�RXW�VKRUW�URRW�YRZHOV�

"�2,QG�� TS®EIBUJ� JHKW� IHKO�� LUUW��� DRU�� TSJEIBU�� *UN�� �LISQÉNW�� DRU�
¬LISQON�JOHLWH����LISQHR�J�VFKOÃSIULJ����LISQOJ�P��*O¬WWH��6FKOÃSI�
ULJNHLW���2(� TMEBO� �,�FO����0+*� TMUFO� �,�FO��� JOHLWHQ�� UXWVFKHQ��� 2(

TMJEF� P�� $XVJOHLWHQ�� )DOO��� 2+*� TMJUP�� 21� TMFÞJ� 6FKOLWWHQ��� 2(� TMJ�

EPS� VFKOÃSIULJ�� JODWW��� TMJESJBO� DXVJOHLWHQ��� /*HUP�� TMJEEFSFO��1+*

TDIMJUUFSO�� FI�� DOVR�O�SUDHV��� ZKHUH� ,(� URRW� 
TMJ�� VKRZV� WZR� GLIIHUHQW

GHQWDO� GHWHUPLQDWLYHV�y����
TMJ�O�EI²�� *RWK�� GSB�TMJOEBO� YHUVFKOLQ�

JHQ�� �L��H�� JOHLWHQ� ODVVHQ����2+*� TMJOUBO� YHUVFKOLQJHQ���0+*� TMJOU�

���
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TMVOU� 6FKOXQG��� 'X�� TMJOEFSFO� JOHLWHQ�

 

����� ���
TMJ�O�E²�� 21� TMFUUB�

TMBUU�VLQNHQ��JOHLWHQ��K¬QJHQ����
TMJOUBO��21�TMFUUB�VFKODJHQ��ZHUIHQ�

VSULW]HQ����
TMBOUKBO��6ZHG��TMJOUB�IDOOHQ��JOHLWHQ���6ZHG��GLDO��TMªOUSB�

/*HUP��TMFOUFSO��'X��TMFOUFSFO��1+*�TDIMFO[FO� VFKOHQGHUQ���DEODXW�

1RUZ���'DQLVK�TMVOUSF�XQRUGHQWOLFK�VHLQ���/*HUP��TMVOUFSO�XQRUGHQW�

OLFK�VHLQ���*HUPDQ�TDIMVO[FO��,(�URRW�
TMzÔEI���
TMzÔE�

 

�����WKH�ODWWHU�LV

VXUHO\�DWWHVWHG�LQ�*HUP��O�VWHP��,Q�DOO�OLNHOLKRRG�%DOW��IRUPV�JR�EDFN

WR� WKH� VDPH� ,(� YDULDQW� LQ� ÔE�ZLWK� UHJXODU� OHQJWKHQLQJ�DFFRUGLQJ� WR

:LQWHUtV� ODZ�� UHJXODU� DEVHQFH� RI� OHQJWKHQLQJ� LQ� WKH� YHUEDO� TU�� DQG

�O�VWHPV�DQG�VXEVHTXHQW�VSUHDG�RI�WKH�VKRUW�YRZHO�LQ�WKH�GHULYDWLYHV

RI�WKHVH�VWHP��FI��UHOLFV�RI�WKH�SULPDU\�GLVWULEXWLRQ�LQ�/LWK����VHH�)UDHQN�

,,�������¶ÂÓÎÇÒ�,,,�������0D\UKRIHU�,,,�������)ULVN�,,�������)HLVW���������

3RN�����������
�T�MFJEIÔ�VFKOÃSIULJ��JOHLWHQ����DOVR����������
MFJ���

��� 6ODY�� 
TMÃ[ÁLÁ�� 5XVV�� ¸³Ù¯²°±� FRYHUHG� ZLWK� VOLPH�� VOLSSHU\��

8NU�� ¸³°¯Ã²Ù±� VOLSSHU\��� 2&6� JEUBSDSa GL�SCROJ��� 6ORYHQ�� TM²[·L�� I�
TM²[LB� VFKOÃSIULJ���&]HFK�TM[LÖ��TMJ[LÖ� FRYHUHG�ZLWK�VOLPH��VOLSSHU\��
TM[OPVUJ� WR� EHFRPH� VOLP\��� 6ORYDN� TMJ[LÖ� VOLSSHU\��� 3ROLVK� qMJ[LJ

VOLSSHU\�� __�21� TM²LS� VPRRWK���2+*� TM³IIBO� VFKOHLFKHQ���0/*� TM³L

RR]H���*UN��DGY��L�GDHN� REHUIO¬FKOLFK�EHUÃKUHQG��VWUHLIHQ���2,U��BE��
GP�TMJH�� IURWWHU�� HQGXLUH�� V±GXLUH��� 13HUV�� M¦[EBO� ODEL� LQ� OXEULFR��
+LWW�� ÎBMJHB�� ���ÎMJHB��� WR� WRXFK� �GHILOLQJ� VRPHWKLQJ���� ¶ÂÓÎÇÒ� ,,,�

���������GH�9ULHV������3RN����������

��� /LWK�� TWJE½T� EODQN�� JO¬Q]HQG��� TWJE�UJ�� TWJE½� JO¬Q]HQ�� __� /LWK�
TWZE�UJ�� WKH�VDPH�URRW�EXW�ZLWK�:LQWHUtV� OHQJWKHQLQJ�y�IRU�H[WHUQDO
HW\PRORJ\�VHH�DERYH��S�������1R�����

��� /LWK�� MJH¥� ���� .UDQNKHLW�� 6HXFKH��� /DWY�� MJHB� .UDQNKHLW��0DO�

KHXU�� 8QJOÃFN�� 6FKLFNVDO�� 9HUK¬QJQLV�� __� /LWK�� M³FHUJ� VFKZHU� NUDQN
����������������������������������������������������

 

����/LWK�� M·TUJ��SUDHV����VJ�� MFOE½��SUDHW����VJ�� MJOEBÕ� NULHFKHQ��KLQHLQVFKOÃSIHQ��a
/DWY�� M±TU�� SUDHV�� �� VJ�� M±FOV�� SUDHW�� �� VJ�� M±EV� LG��� SUREDEO\� GR� QRW� EHORQJ� KHUH� IRU

SKRQHWLF��ORVV�RI�ÔT��DQG�VHPDQWLF�UHDVRQV��0D\EH�LW�VKRXOG�EH�FRQQHFWHG�ZLWK�0+*

MFOEFSO�VFKOHQGHUQ���'X��MVOEFSFO�]DXGHUQ�"

 

����3UREDEO\�LW�GRHV�QRW�KDYH�DQ\WKLQJ�WR�GR�ZLWK�WKH�,(�EDVH�
MFJ·���2,QG��MJO�UJ�
VFKPLHJW�VLFK�DQ���HWF����IRU�ZKLFK�VHH�DERYH��S�������1R�����

���
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VHLQ��VLHFKHQ���WKH�VDPH�URRW�EXW�ZLWK�:LQWHUtV�OHQJWKHQLQJ�y�IRU�H[�

WHUQDO�HW\PRORJ\�VHH�DERYH��S�������1R�����

������������

%HVLGHV� WKHVH�FDVHV�ZLWKRXW� WKH�UHVXOWV�RI� WKH�RSHUDWLRQ�RI�:LQ�

WHUtV�ODZ�RQH�FDQ�ILQG�D�JUHDW�QXPEHU�RI�OH[HPHV�ZKLFK�GHPRQVWUDWH

FLUFXPIOH[� LQVWHDG� RI� WKH� H[SHFWHG� DFXWH�� %XW� WKHVH� DUH� FDVHV� RI

PHWDWRQ\�UHFHVVLYH�DFXW�→�GRPLQDQW�FLUFXPIOH[��ZKLFK�DFXWH�URRWV
RI�DQ\�RULJLQ�DUH� OLDEOH� WR��3RVLWLRQV�RI� WKLV�PHWDWRQ\�ZHUH�GHPRQ�

VWUDWHG� LQ� WKH�ZRUNV� E\� 6��/��1LNRODHY� DQG�PH�� WKHLU� IXOOHU� DQDO\VLV

VKRXOG�EH�WKH�VXEMHFW�RI�D�VHSDUDWH�SDSHU�

$ % % 5 ( 9 , $ 7 , 2 1 6

¢ÃÂÇÄy¤��ª��¢Ã ÂÇÄ��ªÓÔÐÒÊÌÐ�ßÔÊÎÐÍÐÅÊÙÇÓÌÊË�ÓÍÐÄÂÒÞ�ÐÓÇÔÊÏÓÌÐÅÐ�áÉÝ�

ÌÂ��,�9��®���������������

¢ÄÄÂÌÕÎy±ÒÐÔÐÑÐÑ�¢ÄÄÂÌÕÎ��¨ÊÔÊÇ���ªÉÆ��¯��¥ÕÆÉÊË��®��������

£ÇÏÄÇÏÊÓÔy¿��£ ÇÏÄÇÏÊÓ Ô��³ÍÐÄÂÒÞ�ÊÏÆÐÇÄÒÐÑÇËÓÌÊ×�ÓÐØÊÂÍÞÏÝ×�ÔÇÒÎÊ�

ÏÐÄ��®��������

£§²y£ÜÍÅÂÒÓÌÊ�ÇÔÊÎÐÍÐÅÊÙÇÏ�ÒÕÙÏÊÌ��,y9y��³ÐÖÊá�������������

£ÊÃÍ������y¥ÇÏÏÂÆÊÇÄÓÌÂá�£ÊÃÍÊá�������Å�

¤ÇÓÇÍÐÄÓÞÌÂ� ¤µy©��¯�� ¤ Ç Ó ÇÍÐÄÓ ÞÌ Â�� °ÓÐÃÇÏÏÐÓÔÊ� ÄÐÓÔÐÙÏÐÓÍÂÄáÏÓÌÐÅÐ

ÕÆÂÒÇÏÊá�ÌÐÏØÂ�;9,yÏÂÙÂÍÂ�;9,,,�ÄÇÌÐÄ� ���¯ÂÕÌÐÄL�ÉÂÑÊÓÌÊ�·ÂÒÌLÄÓÞÌÐÅÐ�±ÇÆ�

,ÏÓÔÊÔÕÔÕ��´��9��������³��������

¤ÕÌy¤ÕÌ� ³ÔÇÖ�� ¬ÂÒÂ�Ê��� ³ÒÑÓÌÊ� ÒMÇÙÏÊÌ� ÊÓÔÕÎÂÙÇÏ� ~ÇÎÂÙÌÊMÇÎ� Ê� ÍÂ�

ÔÊÏÓÌÊMÇÎ�ÒÊMÇÙÊÎÂ��£ÊÐÅÒÂÆ�������

¥ÇÒÐÄy¯��¥ ÇÒÐÄÜ�� ²zÙÏÊÌÜ� ÏÂ� ÃÜÍÅÂÒÓÌÝË� áÉÝÌÜ�� ,y9�� ±ÍÐÄÆÊÄ�� �����

������ÖÐÔÐÔÊÑÏÐ�ÊÉÆÂÏÊÇ��³ÐÖÊá��������������´��± ÂÏÙÇÄÜ��¦ÐÑÜÍÏÇÏÊÇ�ÏÂ�ÃÜÍ�

ÅÂÒÓÌÊá� ÒzÙÏÊÌÜ� ÐÔ� ¯�� ¥ÇÒÐÄÜ�� ±ÍÐÄÆÊÄÜ�� ����� �ÖÐÔÐÔÊÑÏÐ� ÊÉÆÂÏÊÇ�� ³ÐÖÊá�

������

¥Ò�y>�;F;KCtPGHaCJD;qB;G�@a H<a�Lt JDHFa �@BCtDLaIHI;ta �Lq �D;aD�CA;tGCR;�aI�@B=;qGC�@FaJ@t�<E|�
GCG;aF@t?ALaD�qIH��a Ca=�tGH��a �CD;tFC�a =Ha ��@tB?@Na<ClNR;a >�;q?;�a HDHEa?�<H=O;t �a HBEU;ta Ca �Ct<GCD;
HJK�Ht>H=a�aICtJ;GHa=UaJC<Cq�CaECtK;ajB�H?nop ���ªÉÆÂÏÐ�£ÐÆáÏÓÌÊÎ��®���������>$UDELF�QXPHUDOV
UHIHU�WR�WKH�&KXUFK�6ODYRQLF�SDJLQDWLRQ�@

���
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¥ÒÊÏÙÇÏÌÐy£��¦��¥ Ò L ÏÙ ÇÏÌÐ�� ³ÍÐÄÂÒÞ� ÕÌÒÂ¡ÏÓÞÌÐ¡� ÎÐÄÊ�� ,y,9�� ¬Ê¡Ä�

����������

¦ÈÂÕÌáÏ�°ÙÇÒÌÊy¥��£��¦ÈÂÕÌáÏ��°ÙÇÒÌÊ�ÑÐ�ÊÓÔÐÒÊÊ�ÆÐÑÊÓÞÎÇÏÏÐÅÐ�ÑÇ�

ÒÊÐÆÂ�ÂÒÎáÏÓÌÐÅÐ�áÉÝÌÂ��§ÒÇÄÂÏ�������

¦ÈÂÕÌáÏ�¥Ò�y¥��£��¦ÈÂÕÌáÏ��³ÒÂÄÏÊÔÇÍÞÏÂá�ÅÒÂÎÎÂÔÊÌÂ�ÂÒÎáÏÓÌÐÅÐ�áÉÝ�

ÌÂ��§ÒÇÄÂÏ�������

¦ÝÃÐ�� ¥ÇÒÎ�y¤��¢��¦ÝÃÐ�� §ÛÇ� Ì� ÄÐÑÒÐÓÕ� Ð� ÃÂÍÔÐ�ÓÍÂÄáÏÐ�ÅÇÒÎÂÏÓÌÊ×� ÂÌ�

ØÇÏÔÐÍÐÅÊÙÇÓÌÊ×�ÓÐÐÔÄÇÔÓÔÄÊá×����£ÂÍÔÐ�ÓÍÂÄáÏÓÌÊÇ�ßÔÏÐáÉÝÌÐÄÝÇ�ÐÔÏÐÚÇÏÊá�Ä

ÊÓÔÐÒÊÙÇÓÌÐÎ�Ê�ÂÒÇÂÍÞÏÐÎ�ÑÍÂÏÇ��´ÇÉÊÓÝ�ÆÐÌÍÂÆÐÄ��®��������

¦ÝÃÐ��®±¢³y¤��¢��¦ÝÃÐ��®ÐÒÖÐÏÐÍÐÅÊÉÐÄÂÏÏÝÇ� ÑÂÒÂÆÊÅÎÂÔÊÙÇÓÌÊÇ� ÂÌ�

ØÇÏÔÏÝÇ�ÓÊÓÔÇÎÝ��´��,��®��������

¦ÝÃÐ�³¢y¤��¢��¦ÝÃÐ��³ÍÂÄáÏÓÌÂá�ÂÌØÇÏÔÐÍÐÅÊá��°ÑÝÔ�ÒÇÌÐÏÓÔÒÕÌØÊÊ�ÓÊ�

ÓÔÇÎÝ�ÂÌØÇÏÔÏÝ×�ÑÂÒÂÆÊÅÎ�Ä�ÑÒÂÓÍÂÄáÏÓÌÐÎ��®��������

¦ÝÃÐ�� ³ÐÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔy¤��¢��¦ÝÃÐ�� ³ÐÌÒÂÛÇÏÊÇ� ÆÐÍÅÐÔ� Ä� ÌÇÍÞÔÐ�ÊÔÂ�

ÍÊËÓÌÊ×�áÉÝÌÂ×�Ê�ÇÅÐ�ÉÏÂÙÇÏÊÇ�ÆÍá�ÃÂÍÔÐ�ÓÍÂÄáÏÓÌÐË�Ê�ÊÏÆÐÇÄÒÐÑÇËÓÌÐË�ÂÌØÇÏ�

ÔÐÍÐÅÊÊ����¤ÐÑÒÐÓÝ�ÓÍÂÄáÏÓÌÐÅÐ�áÉÝÌÐÉÏÂÏÊá��¤ÝÑ�����®��������

¦ÝÃÐ�����y¤��¢��¦ÝÃÐ��°Ã�ÐÔÒÂÈÇÏÊÊ�ÆÒÇÄÏÊ×�ÌÐÍÊÙÇÓÔÄÇÏÏÝ×�Ê�ÊÏÔÐÏÂ�

ØÊÐÏÏÝ×�ÒÂÉÍÊÙÊË�Ä�ÄÇÒ×ÏÇÍÕÈÊØÌÐÎ�áÉÝÌÇ� ���³ÇÒÃÐ�ÍÕÈÊØÌÊË�ÍÊÏÅÄÊÓÔÊÙÇÓ�

ÌÊË�ÓÃÐÒÏÊÌ��®���������³����y���

¦ÝÃÐ�����y¤��¢��¦ÝÃÐ��¢ÖÅÂÏÓÌÐÇ�ÕÆÂÒÇÏÊÇ�Ê�ÇÅÐ�ÉÏÂÙÇÏÊÇ�ÆÍá�ÊÏÆÐÇÄÒÐ�

ÑÇËÓÌÐË�Ê�ÃÂÍÔÐ�ÓÍÂÄáÏÓÌÐË�ÂÌØÇÏÔÐÍÐÅÊÊ��,��ªÎÇÏÏÂá�ÂÌØÇÏÔÕÂØÊá����£ÂÍÔÐ�ÓÍÂ�

ÄáÏÓÌÊÇ�ÊÓÓÍÇÆÐÄÂÏÊá��®���������³����y����

¦ÝÃÐ�����y¤��¢��¦ÝÃÐ��±ÒÂÓÍÂÄáÏÓÌÐÇ�ÒÂÓÑÒÇÆÇÍÇÏÊÇ�ÂÌØÇÏÔÏÝ×�ÔÊÑÐÄ�Ä

ÑÒÇÉÇÏÓÇ�ÔÇÎÂÔÊÙÇÓÌÊ×�ÅÍÂÅÐÍÐÄ�Ó�ÌÐÒÏáÎÊ�ÏÂ�ÏÇÚÕÎÏÝÇ��ÎÂÔÇÒÊÂÍÝ�Ì�ÒÇÌÐÏÓÔ�

ÒÕÌØÊÊ�����£ÂÍÔÐ�ÓÍÂÄáÏÓÌÊÇ�ÊÓÓÍÇÆÐÄÂÏÊá�������®��������

¦ÝÃÐ�����y¤��¢��¦ÝÃÐ��±ÒÂÓÍÂÄáÏÓÌÐÇ�ÒÂÓÑÒÇÆÇÍÇÏÊÇ�ÂÌØÇÏÔÏÝ×�ÔÊÑÐÄ�Ä

ÑÒÇÉÇÏÓÇ�ÔÇÎÂÔÊÙÇÓÌÊ×�ÅÍÂÅÐÍÐÄ�Ó�ÌÐÒÏáÎÊ�ÏÂ�ÏÇÚÕÎÏÝÇ��ÎÂÔÇÒÊÂÍÝ�Ì�ÒÇÌÐÏÓÔ�

ÒÕÌØÊÊ���,,y,,,����£ÂÍÔÐ�ÓÍÂÄáÏÓÌÊÇ�ÊÓÓÍÇÆÐÄÂÏÊá�������®��������

¦ÝÃÐ�¢��¤�� ����y¢��¤��¦ÝÃÐ�� ³ÇÎÂÏÔÊÙÇÓÌÂá� ÒÇÌÐÏÓÔÒÕÌØÊá� Ä� ÂÍÔÂËÓÌÐË

ßÔÊÎÐÍÐÅÊÊ��³ÐÎÂÔÊÙÇÓÌÊÇ�ÔÇÒÎÊÏÝ��ÑÍÇÙÇÄÐË�ÑÐáÓ���®��������

§ÍÊÉÂÒÇÏÌÐÄÂ� ¥Ò�y´��Á��§ ÍÊ É ÂÒÇÏÌÐÄÂ�� ¥ÒÂÎÎÂÔÊÌÂ� ÄÇÆÊËÓÌÐÅÐ� áÉÝÌÂ�

®��������

§³µ®y§ÔÊÎÐÍÐÅLÙÏÊË�ÓÍÐÄÏÊÌ�ÕÌÒÂ¡ÏÓÞÌÐ¡�ÎÐÄÊ������¬Ê¡Ä��������

¨ÇÍÇ×ÐÄÓÌÊËy���¨ÇÍÇ×ÐÄÓÌÊË��³��¯ÇÆ ¡ Í Þ ÓÌÊË��®ÂÍÐÒÕÓÌÐ�Ï¡ÎÇØÌÊË

ÓÍÐÄÂÒ��,y,,��ÞÄLÄ�������

¨ÊÒÎÕÏÓÌÊË�¯¦y¤��®��¨ÊÒÎÕÏÓÌÊË��¯ÇÎÇØÌÂá�ÆÊÂÍÇÌÔÐÍÐÅÊá��®�y��

�����

©¯´ºy©ÂÑÊÓÌÊ�¯ÂÕÌÐÄÐÅÐ�´ÐÄÂÒÊÓÔÄÂ�LÎÇÏÊ�ºÇÄÙÇÏÌÂ�

ªÍÍÊÙ�³ÄÊÔÝÙ� ª¢y¤��®��ªÍÍÊÙ�³ÄÊ ÔÝÙ�� ªÎÇÏÏÂá� ÂÌØÇÏÔÕÂØÊá� Ä� ÃÂÍ�

ÔÊËÓÌÐÎ�Ê�ÓÍÂÄáÏÓÌÐÎ��³ÕÆÞÃÂ�ÂÌØÇÏÔÕÂØÊÐÏÏÝ×�ÑÂÒÂÆÊÅÎ��®��������

���
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ªÍÍÊÙ�³ÄÊÔÝÙ� ,y¤��®��ªÍÍÊÙ�³ÄÊ ÔÝÙ��°ÑÝÔ� ÓÒÂÄÏÇÏÊá�ÏÐÓÔÒÂÔÊÙÇÓÌÊ×

áÉÝÌÐÄ��®��������

ªÍÍÊÙ�³ÄÊÔÝÙ� ,,,y¤��®��ªÍÍÊÙ�³ÄÊ ÔÝÙ�� °ÑÝÔ� ÓÒÂÄÏÇÏÊá� ÏÐÓÔÒÂÔÊÙÇÓ�

ÌÊ×�áÉÝÌÐÄ��³ÒÂÄÏÊÔÇÍÞÏÝË�ÓÍÐÄÂÒÞ��Q�R���±Ð�ÌÂÒÔÐÔÇÌÂÎ�ÂÄÔÐÒÂ��®��������

ª°²Á³yªÉÄÇÓÔÊá�°ÔÆÇÍÇÏÊá�ÒÕÓÓÌÐÅÐ�áÉÝÌÂ�Ê�ÓÍÐÄÇÓÏÐÓÔÊ�¢¯�

ÝÔÌÊÏ�¥ÕÍáÇÄy¤��ª��ÝÔÌÊÏ�� §��³��¥ Õ Í á ÇÄ��¬ÒÂÔÌÊË� ßÔÊÎÐÍÐÅÊÙÇÓÌÊË

ÓÍÐÄÂÒÞ�ÌÐÎÊ�áÉÝÌÂ��®��������

ÞàÊÓ�±ÇÆÇÒÓÇÏy¥�� ÞàÊÓ�� ·��±ÇÆÇÒÓ ÇÏ�� ¬ÒÂÔÌÂá� ÓÒÂÄÏÊÔÇÍÞÏÂá

ÅÒÂÎÎÂÔÊÌÂ�ÌÇÍÞÔÓÌÊ×�áÉÝÌÐÄ��®��������

®ÂÌÂÇÄ� ����y¿��¢��®ÂÌÂÇÄ��ÁÉÝÌ� ÆÒÇÄÏÇËÚÊ×�ÒÕÏÊÙÇÓÌÊ×�ÏÂÆÑÊÓÇË��0��

�����

®ÂÏ��×Ò�y³ÒÇÆÏÇÃÐÍÅÂÒÓÌÊË�ÑÇÒÇÄÐÆ�·ÒÐÏÊÌÊ�¬ÐÏÓÔÂÏÔÊÏÂ�®ÂÏÂÓÓÊÊ��ØÊ�

ÔÊÒÕÇÔÓá�ÑÐ�ÊÉÆÂÏÊà��³ÒÇÆÏÇÃÐÍÅÂÒÓÌÊË�ÑÇÒÇÄÐÆ�·ÒÐÏÊÌÊ�¬ÐÏÓÔÂÏÔÊÏÂ�®ÂÏÂÓ�

ÓÊÊ�Ä�ÓÍÂÄáÏÓÌÊ×�ÍÊÔÇÒÂÔÕÒÂ×��³ÐÖÊá��������

°³¢� ³ÍÐÄÂÒÞy¤��¢��¦ÝÃÐ�� ¥��ª�� © ÂÎá ÔÊÏÂ�� ³����¯ÊÌÐÍÂÇÄ�� °ÓÏÐÄÝ

ÓÍÂÄáÏÓÌÐË� ÂÌØÇÏÔÐÍÐÅÊÊ�� ³ÍÐÄÂÒÞ�� ¤ÝÑ�� ��� ¯ÇÑÒÐÊÉÄÐÆÏÝÇ� ÐÓÏÐÄÝ� ÎÕÈÓÌÐÅÐ

ÒÐÆÂ��®��������

±ÒÇÐÃÒÂÈÇÏÓÌÊËy¢��±ÒÇÐÃÒÂÈÇÏÓÌÊË��¿ÔÊÎÐÍÐÅÊÙÇÓÌÊË�ÓÍÐÄÂÒÞ�ÒÕÓ�

ÓÌÐÅÐ� áÉÝÌÂ�� ´��,y,,�� ®��� ����������� ÐÌÐÏÙÂÏÊÇy�´ÒÕÆÝ� ªÏÓÔÊÔÕÔÂ� ÒÕÓÓÌÐÅÐ

áÉÝÌÂ���´��,��®��������

²ÂÅÐÉÂy¢��¯��² Â Å Ð É Â�� ³ÐÅÆÊËÓÌÊÇ� ÖÒÂÅÎÇÏÔÝ� ¸ÇÏÔÒÂÍÞÏÐÂÉÊÂÔÓÌÐÅÐ� ÓÐÃ�

ÒÂÏÊá�ªÏÓÔÊÔÕÔÂ�ÄÐÓÔÐÌÐÄÇÆÇÏÊá��®��������

²³¢y²ÇÙÏÊÌ�ÓÒÑÓÌÐ×ÒÄÂÔÓÌÐÅ�Ì~ÊÈÇÄÏÐÅ�Ê�ÏÂÒÐÆÏÐÅ� MÇÉÊÌÂ�� ,y��£ÇÐÅÒÂÆ�

������

²¶¤y²ÕÓÓÌÊË�ÖÊÍÐÍÐÅÊÙÇÓÌÊË�ÄÇÓÔÏÊÌ��¤ÂÒÚÂÄÂ�

³¥¥Áy³ÒÂÄÏÊÔÇÍÞÏÂá� ÅÒÂÎÎÂÔÊÌÂ� ÅÇÒÎÂÏÓÌÊ×� áÉÝÌÐÄ�� ,y,9�� ®��� �����

�����

³¦©Ãy³ÒÑÓÌÊ�ÆÊMÂÍÇÌÔÐÍÐÚÌÊ�ÉÃÐÒÏÊÌ�

³ÇÎÇÒÇÏÞÊ� ¤³Á�y°��³ÇÎÇÒÇÏÞÊ�� ¤ÄÇÆÇÏÊÇ� Ä� ÓÒÂÄÏÊÔÇÍÞÏÐÇ� áÉÝÌÐÉÏÂ�

ÏÊÇ��®��������>WUDVO��IURP�WKH��VW�HG�@�

³ÍÂÄÊÏÇØÌÊËy¬ÐÒÇØÌÊË�³ÂÔÂÏÐÄÓÌÊËyÇÌÓÊÌÐÏ� ÍÂÔÊÏÓÞÌÊË� ���³ÍÂÄÊ�

ÏÇØÞÌÐÅÐ��ÇÌÓÊÌÐÏ�ÓÍÐÄÇÏÐ�ÍÂÔÊÏÓÞÌÊË����³ÍÂÄÊÏÇØÞÌÐÅÐ�ÔÂ�¢��¬ÐÒÇØÞÌÐÅÐ�³Â�

ÔÂÏÐÄÓÞÌÐÅÐ��¬Ê¡Ä�������

³²¯¥y³ÍÐÄÂÒÞ�ÒÕÓÓÌÊ×�ÏÂÒÐÆÏÝ×�ÅÐÄÐÒÐÄ��¤ÝÑ������®���������

³ÔÇÃÍÊÏ�¬ÂÎÇÏÓÌÊË� ¿³¤Áyª��®��³ ÔÇÃÍÊÏ�¬ÂÎÇÏÓÌÊË�� ¿ÔÊÎÐÍÐÅÊÙÇ�

ÓÌÊË�ÓÍÐÄÂÒÞ�ÄÂ×ÂÏÓÌÐÅÐ�áÉÝÌÂ��³±Ã��������

´ÐÑÐÒÐÄ�$�'y¤�¯��´ÐÑÐÒÐÄ��±ÒÕÓÓÌÊË�áÉÝÌ��³ÍÐÄÂÒÞ��$�'��®��������

´ÐÑÐÒÐÄ�(�+y¤�¯��´ÐÑÐÒÐÄ��±ÒÕÓÓÌÊË�áÉÝÌ��³ÍÐÄÂÒÞ��(�+��®��������

´ÐÑÐÒÐÄ�����y¤��¯��´ ÐÑÐÒÐÄ��°�ÑÒÐÊÓ×ÐÈÆÇÏÊÊ�ÏÇÓÌÐÍÞÌÊ×�ÒÕÓÓÌÊ×�ÓÍÐÄ�

¬�ÓÄáÉáÎ�Ó�ÊÏÆÐ�ÊÒÂÏÓÌÊÎÊ�ÊÓÔÐÙÏÊÌÂÎÊ����¿ÔÊÎÐÍÐÅÊá�������®��������

���
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´ÕÎÂÏáÏy¿��¥��´ ÕÎÂÏáÏ��³ÔÒÕÌÔÕÒÂ� ÊÏÆÐÇÄÒÐÑÇËÓÌÊ×� ÊÎÇÏ� Ä� ÂÒÎáÏÓÌÐÎ

áÉÝÌÇ��®��������

´ÕÒÂ�ÓÌL�ÓÍÐ�ÏLÌy´ÕÒÂ�ÓÌL�ÓÍÐ�ÏLÌ�Õ�ÑáØL�ÔÂÎÂ×��,y��®LÏÓÌ��������

ºÎÊÆÔ�´Ò��Æ�y±��ºÎÊÆÔ��´ÒÐáÌÂá�ÆÐÍÅÐÔÂ�Ä�ÍÂÔÝÚÓÌÐÎ�áÉÝÌÇ� ���³ÃÐÒÏÊÌ

°²Á³��´��/;9,,�������³±Ã��������

¶ÂÓÎÇÒy®��¶ÂÓÎÇÒ��¿ÔÊÎÐÍÐÅÊÙÇÓÌÊË�ÓÍÐÄÂÒÞ�ÒÕÓÓÌÐÅÐ�áÉÝÌÂ��,y,9��®��

����������

¹ÕÆ�y¹ÕÆÐÄÓÌÊË�¯ÐÄÝË� ©ÂÄÇÔ�� ;,9� Ä��¸ÊÔ�� ÑÐ�ÖÐÔÐÔÊÑÊÙÇÓÌÐÎÕ� ÊÉÆÂÏÊà�

¯ÐÄÝË�©ÂÄÇÔ�ÅÐÓÑÐÆÂ�ÏÂÚÇÅÐ�ªÊÓÕÓÂ�·ÒÊÓÔÂ��´ÒÕÆ�ÓÄáÔÊÔÇÍá�¢ÍÇÌÓÊá��ÎÊÔÒÐÑÐ�

ÍÊÔÂ�®ÐÓÌÐÄÓÌÐÅÐ� Ê� ÄÓÇá� ²ÕÓÊ� �ÊÉÆÂÏÊÇ� ÇÐÏÔÊá�� ÎÊÔÒÐÑÐÍÊÔÂ�®ÐÓÌÐÄÓÌÐÅÐ��

®��������

¿³£®y¿ÔÝÎÂÍÂÅLÙÏÝ� ÓÍÐ�ÏLÌ� ÃÇÍÂÒÕÓÌÂË� ÎÐÄÝ�� ´�������� ®LÏÓÌ�� �����

������

¿³ªÁy¤��³��² Â Ó ÔÐÒ ÅÕ ÇÄ Â�� ¦��ª��¿ÆÇÍ ÞÎÂÏ�� ¿ÔÊÎÐÍÐÅÊÙÇÓÌÊË� ÓÍÐÄÂÒÞ

ÊÒÂÏÓÌÊ×�áÉÝÌÐÄ��´��,��®��������

¿³³Áy¿ÔÊÎÐÍÐÅÊÙÇÓÌÊË�ÓÍÐÄÂÒÞ�ÓÍÂÄáÏÓÌÊ×�áÉÝÌÐÄ��±ÒÂÓÍÂÄáÏÓÌÊË�ÍÇÌ�

ÓÊÙÇÓÌÊË�ÖÐÏÆ���±ÐÆ�ÒÇÆ��°�¯��´ÒÕÃÂÙÇÄÂ��¤ÝÑ���������®��������������

ÁÄÏ��¥Ò�y¬��ª��Á ÄÏÊÓ��¥ÒÂÎÎÂÔÊÌÂ�ÍÊÔÐÄÓÌÐÅÐ�áÉÝÌÂ��³±Ã�������������

D��S�yDFFHQWXDO�SDUDGLJP

$GDPVy'��4��$GDPV��$�'LFWLRQDU\�RI�7RFKDULDQ�%��$PVWHUGDPy$WODQWD�������

%DLOH\�'LFW�y+��:��% D L O H \��'LFWLRQDU\�RI�.KRWDQ�6DND��&DPEULGJH�/RQGRQ�

1HZ�<RUN�0HOERXUQH�������

%DLOH\�.K7�9,y+��:��% D L O H \��,QGR�6F\WKLDQ�6WXGLHV��.KRWDQHVH�7H[WV��9RO��9,�

3UROH[LV�WR�WKH�ERRN�RI�=DPEDVWD��&DPEULGJH�������

%DUWKRORPDHy&KU��% D U W K R O RPDH��$OWLUDQLVFKHV�:½UWHUEXFK��%HUOLQ�������

%%y%HLWU¬JH� ]XU�.XQGH� GHU� LQGRJHUPDQLVFKHQ� 6SUDFKHQ��+HUDXVJHJHEHQ� YRQ

$��%H]]HQEHUJHU�XQG�:��3UHOOZLW]��*½WWLQJHQ�

%HUO�� 6LW]XQJVEHU�y6LW]XQJVEHULFKWH� GHU� N½QLJOLFK� SUHXVVLVFKHQ� $NDGHPLH� GHU

:LVVHQVFKDIWHQ��-DKUJDQJ�������%HUOLQ�������

%HUQHNHUy(��% H U Q HNH U��6ODYLVFKHV�HW\PRORJLVFKHV�:½UWHUEXFK��,��+HLGHOEHUJ�

�����

%H]ODMy)U��% H ] O D M�� (WLPRORÍNL� VORYDU� VORYHQVNHJD� MH]LND�� /MXEOMDQD�� ,�� ������ ,,�

������,,,�������

%RVZRUWKy7ROOHUy-�� %R VZR U W K�� 7��1�� 7 R O O H U�� $Q� $QJOR�6D[RQ� 'LFWLRQDU\�

2[IRUG�������

%R\FHy0��%R\F H��7KH�0DQLFKDHDQ�+\PQ�&\FOHV�LQ�3DUWKLDQ����/RQGRQ�2ULHQW�

DO�6HULHV��9RO�����2[IRUG�������

%5y2��%½K W O L QJN�� 5��5 R W K�� 6DQVNULW�:½UWHUEXFK�� %G��,y9,,�� 6W��3HWHUVEXUJ�

����������

���
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%UDXQHy:��% U DXQH��$OWKRFKGHXWVFKH�*UDPPDWLN��+DOOH��6DDOH��������

%UXJPDQQ�*UGU��y.��% U XJPDQQ��*UXQGULVV�GHU�YHUJOHLFKHQGH�*UDPPDWLN�GHU

LQGRJHUPDQLVFKHQ�6SUDFKHQ�����$XIO��%G��,y,,��6WUDVVEXUJ������������

%UÃFNQHUy$��% UÃ FNQH U�� 6ÓRZQLN� HW\PRORJLF]Q\� M¥]\ND� SROVNLHJR��:DUV]DZD�

�����

%¹JDy TFF�%¹JD�55�

%¹JD�$LVW��VW�y.��%¹JD��$LVWLÍNL�VWXGLMDL��3HWHUEXUDV��,�������

%¹JD�55y.��%¹JD��5LQNWLQLDL�UDÍWDL��9LOQLXV��,��������,,��������,,,�������

%XUJ�����y)U��%X UJ��$YHVWLVFK�IJTJÞ@¡×����.=�����������6����������
%XUURZ� ����y7��%X U U RZ�� 'UDYLGLDQ� 6WXGLHV� 9,� ��� %XOOHWLQ� RI� WKH� 6FKRRO� RI

2ULHQWDO�DQG�$IULFDQ�6WXGLHV������/RQGRQ��������3����������

&KDQWUDLQ�� *UDPP�� KRP�y3��&KDQ W U D L Q�� *UDPPDLUH� KRP±ULTXH�� ,y,,�� 3DULV�

����������

GH� 6DXVVXUH� 0HPRLUHy)��GH�6 DX V V X U H�� 0±PRLUH� VXU� OH� V\VW¯P� SULPLWLI� GHV

YR\HOOHV�GDQV�OHV�ODQJXHV�LQGR�HXURS±HQ��/HLSVLFN�������

GH�9ULHVy-��GH�9 U L H V��$OWQRUGLVFKHV�HW\PRORJLVFKHV�:½UWHUEXFK��/HLGHQ�������

GH�9ULHV�1(:y-��GH�9 U L H V��1HGHUODQGV�HW\PRORJLVFK�ZRRUGHQERHN��/HLGHQ�

1HZ�<RUN�.½OQ�������

'.y&DWHFKLVP�E\�1��'DXNÍD��HGLWLRQ��0LNDORMDXV�'DXNÍRV������PHW¶�.DWHNL]�

PDV��9LOQLXV��������

'/.Ëy'DEDUWLQªV�OLHWXYL¶�NDOERV�ÏRG\QDV���5HG��-��%DO°LNRQLV��9LOQLXV�������

'RULWVFKy$��'R U L W V F K��%HLWU¬JH�]XU�OLWDXLVFKHQ�'LDOHNWRORJLH��7LO]LW�������

'3y3RVWLOOD� E\� 1��'DXNÍD� �HGLWLRQ�� 'DXNÍRV� 3RVWLOª�� )RWRJUDIXRWLQLV� OHLGLPDV�

.DXQDV��������

(PPHULFN�6*U6Wy5��(��(PPH U L F N��6DND�JUDPPDWLFDO�VWXGLHV��/RQGRQ�������

(QG]HOQVy-��(QG ] H O Q V��'DUEX�L]ODVH��,y,9��5J¡������������

(QG]��/DWY��YDO��JU�y-��(QG ] H O Q V��/DWYLHÍX�YDORGDV�JUDPDWLND��5J¡�������

(QG]��/HWW��*U�y-��(QG ] H O L Q��/HWWLVFKH�*UDPPDWLN��5LJD�������

(QG]��+DXV�y-��(QG ] H O L Q�� (��+ DX V HQEH UJ��(UJ¬Q]XQJHQ�XQG�%HULFKWLJXQ�

JHQ�]X�.��0ÃKOHQEDFKV�/HWWLVFK�GHXWVFKHP�:½UWHUEXFK��,�,,��5LJD������������

�U«HPHV�Y¡UGQ�y(��.DJD L Q H��6��5 D«H���U«HPHV�L]ORNVQHV�Y¡UGQFD�������5JD�

����������

(6-6y(W\PRORJLFNÞ�VORYQµN�MD]\ND�VWDURVORY´QVN±KR��3UDKD��������

(:'y(W\PRORJLVFKHV�:½UWHUEXFK�GHV�'HXWVFKHQ��HUDUEHLWHW�YRQ�HLQHP�$XWR�

UHQNROOHNWLY� GHV� =HQWUDOLQVWLWXWV� IÃU� 6SUDFKZLVVHQVFKDIW� XQWHU� GHU� /HLWXQJ� YRQ

:��3IHLIHU��,y,,,��%HUOLQ�������

)DON�7RUSy+��6��) D O N��$��7 R U S��1RUZHJLVFK�'¬QLVFKHV�HW\PRORJLVFKHV�:½U�

WHUEXFK��,y,,��+HLGHOEHUJ������������

)%5y)LORORJX�ELHGUEDV�UDNVWL��������

)HLVWy6��) H L V W��9HUJOHLFKHQGHV�:½UWHUEXFK�GHU�JRWLVFKHQ�6SUDFKH��/HLGHQ�������

���
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)LFN�:UWE��y$��) L F N��9HUJOHLFKHQGHV�:½UWHUEXFK�GHU�LQGRJHUPDQLVFKHQ�6SUD�

FKHQ�����$XIO��*½WWLQJHQ��������

)RUWXQDWRY� ����y)��)��) R U W XQD W R Y�� =XU� YHUJOHLFKHQGHQ� %HWRQXQJVOHKUH� GHU

OLWXVODYLVFKHQ�6SUDFKHQ����$VO3K��%G��,9�������

)UDHQN�y(��) U D HQNH O�� /LWDXLVFKHV� HW\PRORJLVFKHV� :½UWHUEXFK�� ,y,,�� +HLGHO�

EHUJ������������

)UDQFN�YDQ�:LMNy1��YDQ�: L M N��)UDQFN
V�HW\PRORJLVFK�ZRRUGHQERHN�GHU�1H�

GHUODQGVFKH�WDDO��*UDYHQKDJH�������

)ULVNy+��) U L V N�� *ULHFKLVFKHV� HW\PRORJLVFKHV� :½UWHUEXFK�� ,y,,�� +HLGHOEHUJ�

����������

*HEDXHU�,,y-��*HE DXH U��6ORYQµN�VWDUR°HVNÞ��'��,,��3UDKD�������

*HLJHU�%DO�y:��*H L J H U��(W\PRORJLH�GHV�%DOX°L����$EKDQGOXQJHQ�GHU�N��%D\HUL�

VFKH�$NDGHPLH�GHU�:LVVHQVFKDIWHQ��,��&O���%G�����������

*KLODLQy$��*K L O D L Q��(VVDL�VXU�OD�ODQJXH�SDUWKH��6RQ�V\VW¯PH�YHUEDO�G
DSU¯V�OHV

WH[WHV�PDQLFK±HQV�GX�7XUNHVWDQ�2ULHQWDO��/RXYDLQ�������

*UDPP��VRJG��,y5��*DX WK L R W��(VVDL�GH�JUDPPDLUH�VRJGLHQQH���UH�SDUWLH��3DULV�

����������

*UDVVPDQQy+��* U D V VPDQQ��:½UWHUEXFK�]XP�5LJ�9HGD��:LHVEDGHQ�������

+'=E�,y+UYDWVNL�GLMDOHNWRORÍNL�]ERUQLN��,��=DJUHE�������

+HOOTXLVWy(��+H O O TX L V W��6YHQVN�HW\PRORJLVN�RUGERN��,y,,��/XQG�������

+ROGKDXVHQ�%HRZ�y)��+R O GK DX V HQ��%HRZXOI�QHEVWGHQ�NOHLQHUHQ�'HQNP¬OHUQ

GHU�+HOGHQVDJH��PLW�(LQOHLWXQJ��*ORVVDU�XQG�$QPHUNXQJHQ��,y,,��+HLGHOEHUJ�������

�����

+ROXE�.RSH°QÖy-��+R O XE�� )��.RSH °QÖ�� (W\PRORJLFNÞ� VORYQµN� MD]\ND� °HV�

N±KR��3UDKD�������

-ºKDQQHVVRQy$�� -ºKDQQH V V RQ�� ,VO¬QGLVFKHV� HW\PRORJLVFKHV� :½UWHUEXFK�

%HUQ�������

-XÍN�y¢��ÀÚÌÇÄÊÙ��ÊÔÐÄÓÌÊË�ÓÍÐÄÂÒÞ�Ó�ÔÐÍÌÐÄÂÏÊÇÎ�ÓÍÐÄ�ÏÂ�ÒÕÓÓÌÐÎ�Ê

ÑÐÍÞÓÌÐÎ�áÉÝÌÂ×��´��,��³±Ã���������Ô��,,��ÄÝÑ�����±ÇÔÒÐÅÒÂÆ�������

.HOOHQVy-��.H O O H Q V��/LVWH�GX�YHUEH�DYHVWLTXH��:LHVEDGHQ�������

.HQWy5��*��.HQ W��2OG�3HUVLDQ��*UDPPDU��7H[WV��/H[LFRQ��1HZ�+DYHQ�������

.*y*UDPPDWLFD� /LWYDQLFD�g� HGLWD� §�0��'DQLHOH� .OHLQ�� 5HJLRPRQWL� �� 3LUPRML

OLHWXYL¶�NDOERV�JUDPPDWLND������PHWDL��9LOQLXV�������

.OXJH�y)U��. O XJH��(W\PRORJLVFKHV�:½UWHUEXFK�GHU�GHXWVFKHQ�6SUDFKH�����$XIO�

6WUD¦EXUJ�������

.OXJH�6HHEROGy)U��. O XJH��(W\PRORJLVFKHV�:½UWHUEXFK�GHU�GHXWVFKHQ�6SUD�

FKH������$XIODJH����Y½OOLJ�QHX�EHDUEHLWHW�YRQ�(��6HHEROG��%HUOLQ�1HZ�<RUN�������

.RWWy)��ÉW��.R W W���HVNR�Q´PHFNÞ�VORYQµN��'��,y9,,��3UDKD������������

.UDXVH�:WRFK�*U�� ,y:��.UDXVH�� :HVWWRFKDULVFKH� *UDPPDWLN�� ,�� 'DV� 9HUEXP�

+HLGHOEHUJ�������

���
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.U°HN�����y)��. U ° HN��=X�DL��QIBMH¿�����)HVWVFKULIW�(UQVW�:LQGLVFK�]XP�VLHE]LJ�

VWHQ� *HEXUWVWDJ� DP� ��� 6HSWHPEHU� ����� GDUJHEUDFKW� YRQ� )UHXQGHQ� XQG� 6FKÃOHUQ�

/HLS]LJ�������

.XFDÓDy0��.XF D Ó D��3RUºZQDZF]\�VÓRZQLN� WU]HFK�ZVL�PDÓRSROVNLFK��:URFÓDZ�

�����

.XG]LQRZVNLy&]��.XG ] L QRZVN L�� ,QGHNV�VÓRZQLN� GR� �'DXNÍRV� 3RVWLOª��� 7��,

�D�Q���7��,,��R�Ï���3R]QD¸�������

/HVNLQ�$EO�y$��/ H V N L Q�� 'HU� $EODXW� GHU�:XU]HOVLOEHQ� LP� /LWDXLVFKHQ�� /HLS]LJ�

�����

/H[HUVy0��/ H[H U V��0LWWHOKRFKGHXWVFKHV�7DVFKHQZ½UWHUEXFK��/HLS]LJ�������

/..y/LHWXYL¶�NDOERW\URV�NODXVLPDL��9LOQLXV��������

/.Ëy/LHWXYL¶�NDOERV�ÏRG\QDV��$QWUDV�OHLGLPDV��,y;,9y��9LOQLXV�������������

/RUHQW]�3:y)U��/ R U HQ W ]��3RPRUDQLVFKHV�:½UWHUEXFK��,y,,,��%HUOLQ������������

/RUHQW]� 6:y)U��/ R U HQ W ]�� 6ORYLQ]LVFKHV� :½UWHUEXFK�� ,y,,�� 6W��3HWHUVEXUJ�

����������

/\EHULVy$��/ \E H U L V��/LHWXYL¶�UXV¶�NDOE¶�ÏRG\QDV��9LOQLXV�������

0DFKHNy9��0DFKHN�� (W\PRORJLFNÞ� VORYQµN� MD]\ND� °HVN±KR� D� VORYHQVN±KR�

3UDKD�������

0DUVWUDQGHU�3U±V��QDV�y&��0D U V W U DQGH U��2EVHUYDWLRQV�VXU�SU±VHQWV�LQGRHXUR�
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