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%HQ�*XULRQ�8QLYHUVLW\�
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���� ,QWURGXFWLRQ�
�
7KLV� DUWLFOH� LV� DQ� DWWHPSW� WR� GHHSHQ� RXU� XQGHUVWDQGLQJ� RI� D� GRPDLQ� ZKHUH� WKH� VKLIW� WR�
�LQWHUIDFH�GULYHQ� V\QWD[�� KDV� DOUHDG\�PDGH� VRPH� QRQ�WULYLDO� SURJUHVV�� 7KH� UHVROXWLRQ� RI�
FKDLQV�DW�WKH�LQWHUIDFHV��
� &KRPVN\
V��������SURSRVDO�WKDW�FKDLQV�DUH�IRUPHG�E\�FRS\LQJ�DQ�HOHPHQW��PHUJLQJ�
WKH� QHZ� FRS\� LQ� D� KLJKHU� SRVLWLRQ� DQG� GHOHWLQJ� WKH� UHGXQGDQW� FRS\�� SURYLGHG� D� QHZ�
IUDPHZRUN� IRU� ORRNLQJ� DW�YDULRXV� V\QWDFWLF�SKHQRPHQD��$QRWKHU� JXLGLQJ� LQWXLWLRQ� LV� WKDW�
ZKHQ�SRVVLEOH��PD[LPDO�H[SODQDWRU\�EXUGHQ�VKRXOG�EH�VKLIWHG�WR� WKH� LQWHUIDFHV��&RQVLGHU�
LQ�WKLV�OLJKW�WKH�TXHVWLRQ�RI�FKDLQ�UHVROXWLRQ��ZKLFK�FRS\�JHWV�WR�EH�LQWHUSUHWHG�DW�/)��DQG�
ZKLFK� WR�EH�SURQRXQFHG�DW�3)�� ,W� LV�FRQFHLYDEOH� WKDW��QDUURZ�V\QWD[��KDV�D�VD\�RQ� WKHVH�
PDWWHUV�� WKDW� V\QWDFWLF� RSHUDWLRQV� DIIHFW�� RU� HYHQ� GHWHUPLQH�� KRZ� FKDLQV� DUH� SURQRXQFHG�
DQG� LQWHUSUHWHG��<HW� FOHDUO\� WKLV� VWDWH� RI� DIIDLUV�ZRXOG� EH� VXERSWLPDO� IURP� D�PLQLPDOLVW�
SRLQW�RI�YLHZ��DQG�VKRXOG�EH�DYRLGHG��LI�SRVVLEOH��/HW�XV�VWDWH�WKLV�GHVLGHUDWXP�DV�IROORZV��
�
���� 3RVW�6\QWDFWLF�&KDLQ�5HVROXWLRQ��36&5��
� 7KH�GHFLVLRQ�ZKLFK�FKDLQ�FRS\�WR�SURQRXQFH�RU�LQWHUSUHW�LV�VROHO\�GHWHUPLQHG�
� DW�WKH�LQWHUIDFHV���
�
2Q�WKH�3)�VLGH��WKH�36&5�LV�H[SOLFLWO\�GHIHQGHG�LQ�3HVHWVN\���������)UDQNV���������������
%RãNRYLü���������%REDOMLN��������DQG�RWKHUV���
� 7KH� 36&5� OHDYHV� RSHQ� WKH� TXHVWLRQ� RI� KRZ� WKH� 3)�/)� LQWHUIDFHV� GHFLGH� ZKLFK�
FRS\�WR�SURQRXQFH�LQWHUSUHW��+HUH�WKHUH�DUH�PDQ\�SURSRVDOV��\HW�DJDLQ��JHQHUDO�FRQVWUDLQWV�
PD\�EH�SXUVXHG��2QH�QDWXUDO�TXHVWLRQ�LV�±�KRZ�DXWRQRPRXV�DUH�WKH�LQWHUIDFHV�LQ�UHVROYLQJ�
FKDLQV"�,Q�SDUWLFXODU��LV�WKH�FKRLFH�DW�WKH�3)�VLGH�DIIHFWHG�E\�WKH�FKRLFH�RQ�WKH�/)�VLGH��DQG�
YLFH�YHUVD"�1RWLFH� WKDW�VXFK�FURVV�LQWHUIDFH�GHSHQGHQFH� LV�DW�RGGV�ZLWK�D�FHQWUDO� WHQHW�RI�
PRGHUQ�FRJQLWLYH�VFLHQFH��QDPHO\��WKH�PRGXODULW\�K\SRWKHVLV��$JDLQ��LI�SRVVLEOH��LW�VKRXOG�
EH�DYRLGHG��D�GHVLGHUDWXP�ZH�FDQ�VWDWH�DV�IROORZV��
�
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����� 0RGXODU�&KDLQ�5HVROXWLRQ��0&5��
� 7KH�GHFLVLRQ�ZKLFK�FKDLQ�FRS\�WR�SURQRXQFH�LQWHUSUHW�LV�ORFDOO\�GHWHUPLQHG�
� DW�3)�/)��UHVSHFWLYHO\��
�
7KH�0&5�LV�D�VWURQJHU�YHUVLRQ�RI�36&5��HQWDLOLQJ�EXW�QRW�HQWDLOHG�E\�WKH�ODWWHU��8QOLNH�WKH�
36&5�� WKH� 0&5� LV� QRW� H[SOLFLWO\� XSKHOG� E\� PDQ\� DXWKRUV�� DOWKRXJK�� DV� PHQWLRQHG�� LW�
DFFRUGV�ZHOO�ZLWK�FXUUHQW�XQGHUVWDQGLQJ�RI�FRJQLWLYH�V\VWHPV��
� 7KHUH� DUH� REYLRXV� FKDOOHQJHV� WR� 0&5� ZLWKLQ� FXUUHQW� UHVHDUFK�� 2QH� LPSRUWDQW�
FKDOOHQJH�LV�WKH�FRQVWUDLQW�RQ�UHFRYHUDELOLW\�RI�GHOHWLRQ��5R'���ZKLFK�DSSHDUV�WR�PDNH�3)�
GHOHWLRQ�FRQWLQJHQW�RQ�/)�UHFRYHUDELOLW\��1RWLFH�WKDW�VXFK�D�VWDWHPHQW�LV�DW�RGGV�ZLWK�WKH�
0&5��$OORZLQJ�/)�LQIRUPDWLRQ�WR�EH�DFFHVVLEOH�WR�3)�FKRLFHV�LV�SUHFLVHO\�ZKDW�LW�EDUUHG�
E\�0&5�� ,� EHOLHYH� WKDW� WKH� XQGHQLDEO\� FRUUHFW� LQWXLWLRQ� EHKLQG�5R'� FRQVWUDLQWV� FDQ� EH�
JLYHQ�DQ�0&5�FRPSDWLEOH�IRUP��E\�UHVWDWLQJ�WKHP�DV�LQWHUSUHWLYH�FRQVWUDLQWV���DOWKRXJK�,�
ZLOO�QRW�DWWHPSW�WKLV�LQ�WKLV�SDSHU���
� $�VHFRQG�FKDOOHQJH�WR�0&5�KDV�WR�GR�ZLWK�SUHIHUHQFH�SULQFLSOHV�IDYRULQJ�LGHQWLFDO�
FKRLFHV�DW�3)�DQG�/)��7ZR�UHFHQW�IRUPXODWLRQV�DUH�JLYHQ�EHORZ��
�
���� D�� 3DUVH6FRSH��)DQVHORZ�	�ûDYDU�������
� ,I�D KDV�VFRSH�RYHU�E WKHQ�WKH�SKRQHWLF�PDWUL[�RI�D F�FRPPDQGV�WKH�
� SKRQHWLF�PDWUL[�RI�E�

E�� 0LQLPL]H�0LVPDWFK��%REDOMLN�������
� �7R�WKH�H[WHQW�SRVVLEOH��SULYLOHJH�WKH�VDPH�FRS\�DW�3)�DQG�/)��
�
7KHVH� SUHIHUHQFH� SULQFLSOHV� KDYH� DQ� REYLRXV� IXQFWLRQDOLVW� UDWLRQDOH�� WKH\� JXDUDQWHH� WKDW�
VHPDQWLF�VFRSH�UHODWLRQV�ZLOO�EH�UHDG�RII�VXUIDFH�VWUXFWXUHV�±�ZKHQHYHU�SRVVLEOH��+RZHYHU��
WKLV� SUHIHUHQFH� FDQ� EH� RYHUULGGHQ� WR� DYRLG� D� YLRODWLRQ� RI� D� 3)� UHTXLUHPHQW�� UHVXOWLQJ� LQ�
QRQ�WUDQVSDUHQW� VFRSH�� $JDLQ�� ZH� PD\� DFFHSW� WKLV� UDWLRQDOH� DV� D� GHVLJQ� IHDWXUH� RI� WKH�
FRPSXWDWLRQDO� V\VWHP�� ZKLOH� GHQ\LQJ� LWV� FDXVDO� UROH� LQ� VSHFLILF� GHULYDWLRQV�� 1RWLFH� WKDW�
0LQLPL]H� 0LVPDWFK� SULQFLSOHV� SUHVXSSRVH� D� V\QWD[�H[WHUQDO� �VFDQQHU��� FDSDEOH� RI�
FRPSDULQJ�WKH�SRVLWLRQV�RI�WKH�3)�FRS\�DQG�WKH�/)�FRS\��DQG�LQ�IDFW�EDFNIHHGLQJ�LQWR�WKH�
DOJRULWKP� VHOHFWLQJ� WKRVH� FRSLHV�� 7KLV� LV� FOHDUO\� LQFRQVLVWHQW� ZLWK� WKH� 0&5�� VR� WKH�
TXHVWLRQ� DULVHV� DJDLQ� ±� FDQ� WKH� HPSLULFDO� UHVXOWV� RI� WKHVH� SULQFLSOHV� EH� FDSWXUHG� E\� DQ�
DOWHUQDWLYH��0&5�FRPSDWLEOH�DFFRXQW"�
� 7KH�SKHQRPHQRQ�VWXGLHG�LQ�WKLV�SDSHU�LV�93�IURQWLQJ�LQ�+HEUHZ��7KLV�FRQVWUXFWLRQ�
RIIHUV� SDUWLFXODU� LQVLJKW� LQWR� LVVXHV� RI� FKDLQ� UHVROXWLRQ� GXH� WR� WKH� IDFW� WKDW� WZR� FKDLQ�
SRVLWLRQV�DUH�YLVLEOH�DW�3)��7KH�YHUE�LV�GRXEOHG��RFFXUULQJ�ERWK�LQ�WKH�EDVH�SRVLWLRQ�DQG�LQ�
WKH� IURQWHG� RQH�� 7KXV�� WKH� FRQVWUXFWLRQ� LQYLWHV� DQ� LQYHVWLJDWLRQ� RI� WKH� IDFWRUV� UHTXLULQJ��
DOORZLQJ�RU�H[FOXGLQJ�WKH�SKRQHWLF�H[SUHVVLRQ�RI�FKDLQ�FRSLHV���
� 7KH�VWUXFWXUH�RI�WKLV�SDSHU�LV�DV�IROORZV��6HFWLRQ���SURYLGHV�D�JHQHUDO�GHVFULSWLRQ�RI�
WKH� 93�IURQWLQJ� FRQVWUXFWLRQ� ±� PRUSKRORJ\�� V\QWD[� DQG� SUDJPDWLFV�� 6HFWLRQ� ��
GHPRQVWUDWHV�WKDW�WKH�GHSHQGHQF\�EHWZHHQ�WKH�IURQWHG�DQG�WKH�EDVH�YHUEDO�FRSLHV�LV�LVODQG�
VHQVLWLYH��KHQFH�IRUPHG�E\�PRYHPHQW��6HFWLRQ���LQYHVWLJDWHV�PRUH�FORVHO\� WKH�SURSHUWLHV�
RI�WKH�GRXEOHG�YHUE��6HFWLRQ������VKRZV�WKDW�WKH�FRSLHG�HOHPHQW�LV�DOUHDG\�D�YHUE��OLJKW�Y���
URRW���ZKLOH�VHFWLRQ�����DUJXHV�WKDW�ZKHQ�VWUDQGLQJ�LWV�DUJXPHQWV��WKH�IURQWHG�FDWHJRU\�LV�D�
EDUH�9��UDWKHU�WKDQ�D�UHPQDQW�93���6HFWLRQ���GHYHORSV�D�3)�DOJRULWKP�IRU�FKDLQ�UHVROXWLRQ��
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FRQVLVWLQJ� RI� D� 3�KRQRORJLFDO��UHFRYHUDELOLW\� FRQVWUDLQW�� LQWHUDFWLQJ� ZLWK� HFRQRP\�
SUHIHUHQFHV�� 7KH� DOJRULWKP� LV� FRQVLVWHQW� ZLWK� WKH�0&5� DQG� DFFRXQWV� IRU� WKH� REOLJDWRU\�
VSHOORXW�RI�WKH�WZR�YHUEDO�FRSLHV��6HFWLRQ���FRQFOXGHV�WKH�SDSHU��
�
���� *HQHUDO�'HVFULSWLRQ�RI�9�3��IURQWLQJ�LQ�+HEUHZ�
�
8QOLNH� LQ� (QJOLVK��+HEUHZ� KDV� QR�GR�VXSSRUW� VWUDWHJ\� WR� VSHOO� RXW� WHQVH� DQG� DJUHHPHQW�
IHDWXUHV�ZKHQ�WKH�93�LV�PRYHG��RU�HOLGHG���,QVWHDG��WKH�YHUE�LV�VSHOOHG�RXW�ERWK�LQ�7��DQG�
LQ�WKH�IURQWHG�93��JLYLQJ�ULVH�WR�9�FRS\LQJ��:KLOH�WKH�ORZ�YHUEDO�FRS\�LV�IXOO\�LQIOHFWHG��
WKH�KLJKHU�RQH�LV�DQ�LQILQLWLYH���$Q�LQWHUQDO�DUJXPHQW�PD\�HLWKHU�IURQW�ZLWK�WKH�YHUE�RU�EH�
VWUDQGHG�� ,� ZLOO� FDOO� WKH� IRUPHU� RSWLRQ� 3KUDVDO�,QILQLWLYH� IURQWLQJ� �3,�IURQWLQJ�� DQG� WKH�
ODWWHU�RQH�%DUH�,QILQLWLYH�IURQWLQJ��%,�IURQWLQJ���
�
���� 3,�IURQWLQJ�
� D�� OLNQRW���HW�����KD�SUD[LP����KL���NDQWD��
� � WR�EX\�$&&��WKH�IORZHUV��VKH�ERXJKW�
� %,�IURQWLQJ�
� E�� OLNQRW���KL��NDQWD����HW������KD�SUD[LP�� � � � �
� � WR�EX\�VKH�ERXJKW�$&&��WKH�IORZHUV�
� � 
%X\�WKH�IORZHUV��VKH�GLG
�
�
7KH�DOWHUQDWLRQ�EHWZHHQ�WKH�WZR�IURQWLQJ�RSWLRQV� LV�SUDJPDWLF��VHH�EHORZ��� ,�ZLOO�DVVXPH�
WKDW�WKH�IURQWHG�FDWHJRU\�RFFXSLHV�VRPH�WRSLF�SRVLWLRQ����
� 7KH�LGHQWLW\�RI�WKH�IURQWHG�FDWHJRU\�LQ�%,�IURQWLQJ�LV�D�PDWWHU�RI�VRPH�GHEDWH��IRU�
QRZ� ,� SXW� LW� DVLGH� DQG� UHWXUQ� WR� WKH� LVVXH� LQ� VHFWLRQ� ������$V� WR� 3,�IURQWLQJ�� GHVSLWH� WKH�
LQILQLWLYDO�PRUSKRORJ\��ZKLFK�PLJKW�VXJJHVW�D�FODXVDO�SURMHFWLRQ��LW�FDQ�EH�VKRZQ�WKDW�WKH�
LQLWLDO�LQILQLWLYH�LV�D�EDUH�93��1HJDWLRQ�DQG�VHQWHQWLDO�DGYHUEV�DUH�VWULFWO\�IRUELGGHQ�LQ�WKH�
LQLWLDO�SRVLWLRQ��VHH�DOVR�=LY�������'RURQ��������
�
���� D�� OH
KRULG��HW������KD�PD\P��*LO�OR����WDPLG���PRULG��
� � WR�IOXVK�$&&��WKH�ZDWHU���*LO�QRW�DOZD\V�IOXVKHV�
� � 
)OXVK�WKH�WRLOHW��*LO�QRW�DOZD\V�GRHV
�
�
� E������ �
OR�����
WDPLG�����OH
KRULG�HW������KD�PD\P��*LO��PRULG��
� � �
QRW���
DOZD\V��WR�IOXVK�$&&��WKH�ZDWHU���*LO�IOXVKHV�
�
7KXV��WKH�LQLWLDO�LQILQLWLYH�LQ�����LV�D�EDUH�93��ZH�UHWXUQ�LQ�VHFWLRQ�����WR�WKH�VRXUFH�RI�WKH�
LQILQLWLYDO�PRUSKRORJ\���ZKLFK�PD\�FRQWDLQ�RQO\�WKH�YHUE�DQG�LWV�DUJXPHQWV��
� $V� WR� WKH�SKRQRORJ\�RI� WKH�FRQVWUXFWLRQ�� WKH� UHOHYDQW�DVSHFW� LV� LQWRQDWLRQ��+HUH� ,�
ZLOO� OLPLW�P\VHOI� WR� WKH�PRVW�EDVLF�REVHUYDWLRQV��7KH�PRVW�VDOLHQW� LQWRQDWLRQDO� IHDWXUH�RI�
93�IURQWLQJ� LV� WKH� KLJK� SLWFK� DFFHQW� RQ� WKH� VWUHVVHG� V\OODEOH� RI� WKH� �LQILQLWLYDO�� IURQWHG�

������������������������������ �������������������
� �� 0DQ\� ODQJXDJHV� HPSOR\� 9�FRS\LQJ� LQ� 93�IURQWLQJ�� H�J��� +DLWLDQ�� 9DWD�� <RUXED�� %UD]LOLDQ�
3RUWXJXHVH��<LGGLVK�DQG�5XVVLDQ��7KH�ODVW�WKUHH��OLNH�+HEUHZ��UHDOL]H�WKH�KLJKHU�9�FRS\�DV�DQ�LQILQLWLYH��
� �� ,Q� WKLV�SDSHU� ,� LJQRUH�PRUH�FRPSOH[�RSWLRQV�DYDLODEOH�ZLWK�GLWUDQVLWLYH�YHUEV�� H�J��� IURQWLQJ�RQH�
DUJXPHQW�DQG�VWUDQGLQJ�WKH�RWKHU�RQH��VHH�/DQGDX���������
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YHUE�� ,Q�QRUPDO�FLUFXPVWDQFHV� �ZKHQ�QRWKLQJ�HOVH� LQVLGH� WKH� IURQWHG�93�LV�IRFXVHG��� WKLV�
KLJK�WRQH�ZLOO�EH�IROORZHG�E\�D�SODWHDX�RI�D�ORZ�SKUDVH�DFFHQW��,I�WKH�IURQWHG�93�IRUPV�LWV�
RZQ�LQWRQDWLRQDO�SKUDVH��L�H���ZKHQ�VHSDUDWHG�IURP�WKH�VHQWHQFH�E\�D�SHUFHSWLEOH�SDXVH���LW�
ZLOO� HQG� ZLWK� D� KLJK� ERXQGDU\� WRQH�� RWKHUZLVH�� WKH� ORZ� SODWHDX� ZLOO� VWUHWFK� LQWR� WKH�
VHQWHQFH��7KLV�LV�URXJKO\�LOOXVWUDWHG�EHORZ��
�
���� ����+
���/±� ��+��� �
� OLN52���HW������KD�VHIHU��*LO�NDUD��
� WR�UHDG�$&&��WKH�ERRN�*LO�UHDG�
� 
5HDG�WKH�ERRN��*LO�GLG
�
�
7KH�LQILQLWLYDO�YHUE�PXVW�FRLQFLGH�ZLWK� WKH� OHIW�ERXQGDU\�RI� LWV� LQWRQDWLRQDO�SKUDVH��/HIW�
DGMRLQHG�93�DGYHUEV��HYHQ�ZKHQ�PRQRV\OODELF�DQG�GHVWUHVVHG��PD\�QRW�IURQW�ZLWK�WKH�93��
�
���� �
NYDU�������OLãWRI������HW�����KD�NHOLP���KX��NYDU������ãDWDI��
� �
DOUHDG\��WR�ZDVK�$&&��WKH�GLVKHV�KH��DOUHDG\��ZDVKHG��
� 
:DVK�WKH�GLVKHV��KH�DOUHDG\�GLG
�
�
)RU�+HEUHZ��WKHQ��WKH�IROORZLQJ�UHTXLUHPHQW�KROGV�DW�3)��
�
���� ,Q�+HEUHZ�93�IURQWLQJ��WKH�IURQWHG��LQILQLWLYDO��YHUE�EHDUV�KLJK�SLWFK�DFFHQW��RQ�LWV�

VWUHVVHG�V\OODEOH��DQG�FRLQFLGHV�ZLWK�WKH�OHIW�ERXQGDU\�RI�LWV�LQWRQDWLRQDO�SKUDVH��
�
� 3UDJPDWLFDOO\�� 9�FRS\LQJ� FRQVWUXFWLRQV� DFURVV� ODQJXDJHV� VHHP� WR� IDOO� LQWR� WZR�
FDWHJRULHV�� 7RSLFDOL]DWLRQ� DQG� FOHIW�� 7KH� SUHGLFDWH� FOHIW� FRQVWUXFWLRQ�� DWWHVWHG� LQ�$IULFDQ�
DQG� &DULEEHDQ� &UHROH� ODQJXDJHV�� LV� FRQVLVWHQWO\� DVVRFLDWHG� ZLWK� D� FRQWUDVWLYH� IRFXV�
LQWHUSUHWDWLRQ�� 7KH� WRSLFDOL]DWLRQ� FRQVWUXFWLRQ�� DWWHVWHG� LQ� +HEUHZ�� <LGGLVK� DQG�
3RUWXJXHVH��LV�SUDJPDWLFDOO\�PRUH�RSHQ��DOORZLQJ�VLPSOH�WRSLF�DQG��SRVVLEO\��LQ�+HEUHZ��D�
IRFXV� LQWHUSUHWDWLRQ�� 7KLV� SUDJPDWLF� GLIIHUHQFH� FRUUHODWHV� ZLWK� D� V\QWDFWLF� RQH� ±� WKH�
SUHGLFDWH� FOHIW� FRQVWUXFWLRQ� LV� ELFODXVDO� �FRQVWUXFWHG� ZLWK� D� FRSXOD�� ZKHUHDV� WKH�
WRSLFDOL]DWLRQ�FRQVWUXFWLRQ�LV�PRQRFODXVDO��
� 0RVW�FRPPRQO\��93�IURQWLQJ�LQ�+HEUHZ�PDUNV�D�7RSLF�RU�FRQWUDVWLYH�)RFXV��7KH�
QHZ� LQIRUPDWLRQ� FRXOG� EH� HLWKHU� D� FHUWDLQ� FRQVWLWXHQW� LQ� WKH� FODXVH�� RU� WKH�
DIILUPDWLRQ�QHJDWLRQ�RI�WKDW�FODXVH���6WUHVV�SODFHPHQW�VHUYHV�WR�PDUN�WKDW�LQIRUPDWLRQ��
�
����� D�� OH�5LQD��\Hã�������[Xã����KXPRU��DYDO�OLF[RN�����KL���FR[HNHW�UDN���DO��D[H5,0��
� � WR�5LQD�WKHUH�LV�VHQVH�KXPRU��EXW���WR�ODXJK�VKH�ODXJKV���RQO\�RQ�RWKHUV�
� �� 
5LQD�KDV�D�VHQVH�RI�KXPRU��EXW�VKH�ZLOO�RQO\�ODXJK�DW�RWKHUV
�
�
� E�� OH�5LQD��\Hã�������[Xã�����KXPRU��DYDO�OLF[RN�����DO��DFPD���KL���/2�WLF[DN��
� � WR�5LQD�WKHUH�LV�VHQVH�KXPRU���EXW���WR�ODXJK�RQ�KHUVHOI�VKH�QRW�ZLOO�ODXJK���
� � 
5LQD�KDV�D�VHQVH�RI�KXPRU��EXW�ODXJK�DW�KHUVHOI�±�VKH�ZRQ
W

�
�

������������������������������ �������������������
� �� 7KH� SUDJPDWLFV� RI� WKH� FRQVWUXFWLRQ� LV� YHU\� VLPLODU� LQ� <LGGLVK� �.lOOJUHQ� 	� 3ULQFH� ������ DQG�
5XVVLDQ��$EHOV��������
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�

,Q�ERWK� ���D�E��� WKH� IURQWHG� LQILQLWLYH� LV� LQWHUSUHWHG�FRQWUDVWLYHO\� �WKH�RFFXUUHQFH�RI�DYDO�

EXW
� EHIRUH� 93�IURQWLQJ� LV� YHU\� FRPPRQ��� ,Q� ���D�� D[HULP� 
RWKHUV
� LV� LQ� IRFXV� ZKLOH� LQ�
���E��WKH�HQWLUH�QHJDWLYH�SURSRVLWLRQ�KL�OR�WLF[DN� 
VKH�ZRQ
W�ODXJK
�LV�IRFXVHG��1RWLFH�WKDW�
WKH�FRQWUDVWLYH�IRFXV�LV�
WR�ODXJK
�LQ����D��EXW�
WR�ODXJK�DW�KHUVHOI
�LQ����E���,Q�RWKHU�ZRUGV��
WKH�FKRLFH�EHWZHHQ�%,��DQG�3,�IURQWLQJ�FUXFLDOO\�DIIHFWV�WKH�WRSLF�FRQWUDVWLYH�IRFXV�RI�WKH�
VHQWHQFH�� ,Q� IDFW� ±� DV� ,� ZLOO� DUJXH� EHORZ�� WKLV� SUDJPDWLF� HIIHFW� LV� WKH� RQO\� DVSHFW� RI�
PHDQLQJ�ZKLFK�GLVWLQJXLVKHV�WKH�WZR�FRQVWUXFWLRQV���
� %,�IURQWLQJ�LV�UXOHG�RXW�ZLWK�DX[LOLDU\�YHUEV��D�IDFW�REVHUYHG�LQ�DOO�ODQJXDJHV�ZLWK�
9�3��WRSLFDOL]DWLRQ� RU� SUHGLFDWH� FOHIW�� ,� IROORZ� 'DYLV� 	� 3ULQFH� ������� LQ� WUDFLQJ� WKLV�
UHVWULFWLRQ� WR� WKH� UHTXLUHPHQW� WKDW� WKH� 7RSLF� EHDU� VHPDQWLF� FRQWHQW��$OWKRXJK� WKH� ORZHU�
FRS\�RI�WKH�DX[LOLDU\�YHUE�LV�DVVRFLDWHG�ZLWK�7HQVH��WKH�KLJKHU�FRS\�LV�QRW��JLYHQ�WKDW�WKH�
IURQWHG� FDWHJRU\� LV� 9�3��� 7KH� UHVXOW� RI� WRSLFDOL]LQJ� DQ� DX[LOLDU\� YHUE� LV� SUDJPDWLFDOO\�
XQLQWHUSUHWDEOH��
�
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� � WR�EH��DYDLODEOH�*LO�QRW�DOZD\V�ZDV�
�
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�
�
���� (YLGHQFH�IRU�$�EDU�PRYHPHQW�
�
:H�KDYH�DOUHDG\�VHHQ� WKDW� WKH� LQLWLDO� LQILQLWLYH�KHDGV�D�FDWHJRU\�QR�ELJJHU� WKDQ�D�93�� ,Q�
WKLV�VHFWLRQ�,�ZLOO�VKRZ�WKDW�WKH�UHODWLRQ�EHWZHHQ�WKH�KLJKHU�DQG�WKH�ORZHU�93�SRVLWLRQV�LV�
IRUPHG�E\�$�EDU�PRYHPHQW��,PSRUWDQWO\��WKH�FKDUDFWHULVWLFV�RI�$�EDU�PRYHPHQW�VKRZ�XS�
UHJDUGOHVV�RI�ZKHWKHU�WKH�LQLWLDO�LQILQLWLYH�LV�SKUDVDO�RU�EDUH���
� )LUVW��REVHUYH�WKDW�WKH�GHSHQGHQF\�LV�XQERXQGHG��DQG�LQ�SDUWLFXODU��FDQ�FURVV�ILQLWH�
FODXVH�ERXQGDULHV��D�KDOOPDUN�RI�$�EDU�GHSHQGHQFLHV��
�
����� D�� OD
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��
�
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�OLNUR�����QLIJDãQX�D[DUH\�ãH�NXODP�����������NDU
X�������HW�����KD�VHIHU��
� � WR�UHDG�PHW��SO���DIWHU����WKDW�HYHU\ERG\�UHDG��SO�$&&��WKH�ERRN�
� � 
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�
�
7KH� GDWD� LQ� RI� ���������� FOHDUO\� LQGLFDWH� WKDW� WKH� GHSHQGHQF\� EHWZHHQ� WKH� LQLWLDO�
�LQILQLWLYDO��93�DQG�LWV�FRS\�GRZQVWDLUV�LV�IRUPHG�E\�$�EDU�PRYHPHQW��,Q�RWKHU�ZRUGV��ZH�
DUH�ORRNLQJ�DW�DQ�LQVWDQFH�RI�93�IURQWLQJ����
� �
���� 'RXEOLQJ�9�
�
$� TXHVWLRQ� QDWXUDOO\� DULVHV� DW� WKLV� SRLQW�� :K\� DUH� WZR� SKRQRORJLFDO� FRSLHV� RI� WKH� YHUE�
VSHOOHG� RXW"� 1RUPDO� FDVHV� RI� PRYHPHQW� DUH� NQRZQ� WR� OHDYH� XQSURQRXQFHG� FRSLHV�
��WUDFHV����)XUWKHUPRUH��ZK\�GRHV�WKH�IURQWHG�FRS\�VKRZ�XS�DV�DQ�LQILQLWLYH��DQG�QRW�DV�DQ�
LGHQWLFDO�� LQIOHFWHG� YHUE"� $� WKLUG� SX]]OH� LV� UDLVHG� E\� ���D��� ZKHUH� WKH� IURQWHG� HOHPHQW�
DSSHDUV�WR�EH�WKH�EDUH�YHUE��,I�DSSHDUDQFH�LV�UHOLDEOH��WKH�LQLWLDO�LQILQLWLYH�LQ�WKHVH�H[DPSOHV�
LV�D�V\QWDFWLF�KHDG��\HW�WKH�GDWD�VXJJHVW�WKDW�WKLV�KHDG�LV�UHODWHG�WR�LWV�ORZHU�FRS\�E\�$�EDU�
PRYHPHQW�� +RZ� FDQ� PRYHPHQW� RI� D� KHDG�� ZKLFK� LV� VXSSRVHG� WR� EH� VXEMHFW� WR� VWULFW�
ORFDOLW\�� DSSO\� LQ� DQ� XQERXQGHG� IDVKLRQ"� /HW� XV� DGGUHVV� WKH� VHFRQG� TXHVWLRQ� ILUVW� ±� WKH�
LQILQLWLYDO�PRUSKRORJ\�RQ�WKH�IURQWHG�YHUE�±�DQG�WKHQ�WXUQ�WR�WKH�RWKHU�WZR�TXHVWLRQV��
�
������ 5RRW�RU�&DWHJRU\�&RS\LQJ"�
�
)ROORZLQJ�UHFHQW�ZRUN��,�ZLOO�DVVXPH�WKDW�WKH�SUHGLFDWH�SKUDVH�LV�KHDGHG�E\�D�OLJKW�Y��2Q�
WKLV� YLHZ�� OH[LFDO� YHUEV� DUH� WKH� SURGXFW� RI� D� V\QWDFWLF� IXVLRQ� �IROORZLQJ� KHDG�WR�KHDG�
PRYHPHQW�� EHWZHHQ� VRPH� �FRUH�� RU� URRW� 9� ��9�� DQG� D� IXQFWLRQDO� OLJKW� Y�� WKH� ODWWHU�
HQFRGLQJ�SURSHUWLHV�OLNH�YRLFH��WUDQVLWLYLW\�DQG�DJHQWLYLW\��+DOH�	�.H\VHU�������&KRPVN\�
������.UDW]HU�������0DUDQW]�������'RURQ��������,�ZLOO�DOVR�DGRSW�WKH�VWURQJHU�WKHVLV��SXW�
IRUZDUG�LQ�0DUDQW]��������DQG�VXEVHTXHQW�ZRUN�LQ�'LVWULEXWHG�0RUSKRORJ\��WKDW�WKH�URRW�
LV�FDWHJRU\�QHXWUDO��DQG�OLJKW�Y�SURYLGHV�WKH�FDWHJRULDO�IHDWXUH�>�9@��
� ,I��9�DQG�Y�SURMHFW� GLVWLQFW� V\QWDFWLF� FDWHJRULHV�� WKH�TXHVWLRQ� LPPHGLDWHO\� DULVHV�
ZKLFK� RI� WKHVH� FDWHJRULHV� LV� WDUJHWHG� LQ� WKH� 3,�IURQWLQJ� FRQVWUXFWLRQ��� &RQVLGHUDWLRQV�

������������������������������ �������������������
� �� 7KHVH� GDWD� UHIXWH� WKH� YLHZ� RI� =LY� ������� DQG� 'RURQ� ������� WKDW� WKH� LQILQLWLYH� LQ� WKH� +HEUHZ�
FRQVWUXFWLRQ�LV�EDVH�JHQHUDWHG�LQ�WKH�LQLWLDO�SRVLWLRQ��
� ��,�UHWXUQ�EHORZ�WR�%,�IURQWLQJ��
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LQWHUQDO� WR� WKH� JUDPPDU� RI�0RGHUQ�+HEUHZ� VXJJHVW� WKDW� 93�WRSLFDOL]DWLRQ� LV� UHDOO\� Y3�
WRSLFDOL]DWLRQ�� 7KH� YHUEDO� V\VWHP� LQ� +HEUHZ� �OLNH� DOO� 6HPLWLF� ODQJXDJHV�� LV� EDVHG� RQ�
FRQVRQDQWDO� URRWV��ZKLFK�PDS�RQWR�VHYHQ�SDUDGLJPV��FDOOHG�ELQ\DQLP��HDFK�ZLWK� LWV�RZQ�
SDUWLFXODU�PRUSKRORJLFDO�WHPSODWH��$OWKRXJK�WKH�PDSSLQJ�LV�QRW�HQWLUHO\�V\VWHPDWLF��HDFK�
ELQ\DQ� LV� DVVRFLDWHG�� LQ� WKH� XVXDO� FDVH�� ZLWK� D� SURWRW\SLFDO� VHW� RI� JUDPPDWLFDO�VHPDQWLF�
SURSHUWLHV�� 7KHVH� SURSHUWLHV� LQFOXGH� D� YRLFH� GLVWLQFWLRQ� �DFWLYH� YV�� SDVVLYH��� WUDQVLWLYLW\��
UHIOH[LYLW\� DQG� FDXVDWLYLW\�� ,QVSLUHG� E\� 'LVWULEXWHG� 0RUSKRORJ\�� UHFHQW� UHVHDUFK� KDV�
DUJXHG�WKDW�WKH�+HEUHZ�YHUE�LV�GHULYHG�E\�PHUJLQJ�WKH�URRW�ZLWK�D�OLJKW�Y��ZKHUH�WKH�OLJKW�
Y�HQFRGHV�WKH�YHUEDO�SDUDGLJP��WKH�ELQ\DQ��$UDG�������'RURQ������������
� 1RZ��LW�LV�D�VLJQLILFDQW�IDFW�WKDW�+HEUHZ�LQILQLWLYDO�YHUEV�DUH�GHULYHG�E\�DGGLQJ�WKH�
SUHIL[�OL��OH��OD��WR�DQ�DEVROXWH�IRUP�DOUHDG\�LQ�WKH�UHOHYDQW�ELQ\DQ��DQG�QRW�GLUHFWO\�WR�WKH�
URRW��� ,Q�RWKHU�ZRUGV�� WKH� LQILQLWLYDO�YHUE� LV� DOUHDG\� IL[HG� LQ�D�VSHFLILF�ELQ\DQ��DV� FDQ�EH�
VHHQ�EHORZ��
�
����� ,QILQLWLYDO�YHUEV�IURP�WKH�URRW�>V�U�N@�
�
� D�� OL�VURN�±�
WR�VFDQ
�
� E�� OH�KLVDUHN�±�
WR�EH�VFDQQHG
�
� F�� OH�VDUHN�±�
WR�FRPE
�
� G�� OH�KLVWDUHN�±�
WR�FRPE�RQHVHOI
�
�
*LYHQ� WKH�GLVFXVVLRQ�DERYH�� WKLV�PHDQV� WKDW� WKH�+HEUHZ�LQILQLWLYDO�YHUE� LV� �PLQLPDOO\��D�
FRPSOH[�>�9�Y@��ZKHUH��9�LV� WKH� URRW�DQG�Y� FRQWULEXWHV� WKH�ELQ\DQ� WHPSODWH�� ,W� IROORZV�
WKDW�3,�IURQWLQJ�WDUJHWV�WKH�Y3�FDWHJRU\��6LQFH�QR�WHQVH�DJUHHPHQW�IHDWXUHV�DUH�SUHVHQW�RQ�
WKH�KHDG�>�9�Y@��LW�LV�DVVLJQHG�D�GHIDXOW�VSHOORXW�RI�DQ�LQILQLWLYH��
�� 2Q� WKLV�YLHZ�� WKH�PRUSKRORJLFDO�GLVFUHSDQF\�EHWZHHQ� WKH� WZR�YHUEDO� FRSLHV�GRHV�
QRW� XQGHUPLQH� WKH� PRYHPHQW� DQDO\VLV� �EDVHG� RQ� &RS\� DQG� 'HOHWH��� ZKDW� LV� FRSLHG� LV��
VWULFWO\�VSHDNLQJ��D�IHDWXUH�PDWUL[� WKDW� LV�RQO\�SDLUHG�ZLWK�SKRQRORJLFDO�H[SUHVVLRQ�DW� WKH�
SRLQW�RI�6SHOORXW��IROORZLQJ�DOO�V\QWDFWLF�RSHUDWLRQV��XS�WR�WKH�SKDVH�OHYHO���7KXV��ZH�ILQG�
KHUH�DQ�DUJXPHQW�IRU��/DWH�,QVHUWLRQ��LQ�WKH�VHQVH�RI�'LVWULEXWHG�0RUSKRORJ\��
� ,Q� IDFW�� WKLV� GLYLVLRQ� RI� ODERU� EHWZHHQ� V\QWD[� DQG� PRUSKRORJ\� ILQGV� VWULNLQJ�
VXSSRUW�LQ�DQ�H[DPSOH�ZKHUH�WKH�WZR�YHUEDO�FRSLHV�GLIIHU�QRW�RQO\�LQ�LQIOHFWLRQ�EXW�LQ�WKHLU�
DFWXDO� URRW��7KH� URRWV� >\�J�G@� DQG� >!�P�U@�ERWK�PHDQ� 
WHOO
� �LQ�GLIIHUHQW�ELQ\DQLP��� \HW� WKH�
IRUPHU
V� PRUSKRORJLFDO� SDUDGLJP� LV� GHIHFWLYH� LQ� PRGHUQ� +HEUHZ�� ODFNLQJ� DOO� SDVW� DQG�
SUHVHQW� IRUPV��RQO\� WKH� IXWXUH�DQG� LQILQLWLYH� IRUPV�FDQ�EH�GHULYHG� IURP�>\�J�G@��7KHUH� LV�
UHDVRQ� WR� EHOLHYH� WKDW� LQ� WKH� PLVVLQJ� WHQVHV�� LQIOHFWHG� IRUPV� RI� >!�P�U@� DUH� LQVHUWHG� DV�
VXSSOHWLYH� IRUPV� IRU� >\�J�G@�� ,Q� WKLV� OLJKW�� FRQVLGHU� WKH� IROORZLQJ� FRQWUDVW� �WR� IDFLOLWDWH�
UHDGLQJ��,�ODEHO�GHIHFWLYH�DQG�UHJXODU�YHUEV�DV�
'
�DQG�
5
��UHVSHFWLYHO\���
�
����� 5LQD�RPQDP���QLVWD�OH
KDãSLD�������DOD\�����DYDO�������
� 5LQD�DOWKRXJK�WULHG��WR�LQIOXHQFH�RQ�PH��EXW����
� 
$OWKRXJK�5LQD�WULHG�WR�LQIOXHQFH�PH����
�
�
������������������������������ �������������������
� ��7ZR�SDVVLYH�ELQ\DQLP��SX
DO�DQG�KXI
DO��GR�QRW�KDYH�V\QWKHWLF�LQILQLWLYHV��
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����WHOO�PH�ZKDW�WR�GR��VKH�ZRQ
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�
,Q�ERWK�H[DPSOHV�WKH�GHIHFWLYH�URRW�>\�J�G@�LV�LQVHUWHG�XQGHU��9��$IWHU�PHUJLQJ�ZLWK�Y�DQG�
7��WKH�ORZHU�FRS\�LV�VSHOOHG�RXW�XVLQJ�WKH�VXSSOHWLYH�IRUP�LQ����D���GXH�WR�WKH�SDVW�WHQVH��
1RQHWKHOHVV��LW� LV�WKH�RULJLQDO�URRW�ZKLFK�LV�FRSLHG�ZLWK�WKH�HQWLUH�Y3��DV�LV�HYLGHQW�IURP�
WKH� IDFW� WKDW� LW� LV� WKLV� URRW�ZKLFK�SURMHFWV� WKH� IURQWHG�� LQILQLWLYDO� FRS\��6LQFH� >\�J�G@�GRHV�
KDYH�DQ�LQILQLWLYDO�IRUP��>!�P�U@�FDQQRW�VXEVWLWXWH�IRU�WKH�KLJKHU�FRS\�LQ����E���H[SODLQLQJ�
WKH�DV\PPHWU\��� � �
� 7KH�PLQLPDO�SDLU� LQ� �����FRQILUPV� WKUHH� LPSRUWDQW�SRLQWV��)LUVW�� WKH� IURQWHG�Y3� LV�
LQGHHG� �FRSLHG� DQG�� PRYHG� WR� LWV� VXUIDFH� SRVLWLRQ�� DQG� QRW� JHQHUDWHG� WKHUH� �RWKHUZLVH��
���D��DQG����E��ZRXOG�KDYH�EHHQ�ERWK�JRRG��RU�ERWK�EDG��EXW�QRW�FRQWUDVWLQJ�LQ�D�ZD\�WKDW�
VXJJHVWV�DV\PPHWULFDO�FRS\LQJ���6HFRQG��LW�LV�Y3�DQG�QRW�DQ\�KLJKHU�LQIOHFWLRQDO�FDWHJRU\�
WKDW� LV� FRSLHG� DQG� IURQWHG� �RWKHUZLVH�� WKH� GHIHFWLYH� URRW�ZRXOG� QRW� KDYH� VXUIDFHG� LQ� WKH�
IURQWHG� FRS\� LQ� ���D���� 7KLUG�� V\QWD[� PDQHXYHUV� DEVWUDFW� IHDWXUH� EXQGOHV�� QRW� DFWXDO�
SKRQRORJLFDO�PDWULFHV��RWKHUZLVH��FRS\�PLVPDWFKHV�VXFK�DV�WKRVH�LQ������ZRXOG�KDYH�EHHQ�
LPSRVVLEOH����
� :H�PD\� DVN�ZKHWKHU� WKH� FKRLFH� RI� WKH� FRSLHG� KHDG� ±� URRW� RU� FDWHJRU\� ±� GLIIHUV�
DFURVV�ODQJXDJHV��,Q�SDUWLFXODU��DUH�WKHUH�ODQJXDJHV�LQ�ZKLFK�LW�LV�WKH�URRW��UDWKHU�WKDQ�WKH�
FDWHJRU\�9��ZKLFK� LV� FRSLHG� LQ�SUHGLFDWH� IURQWLQJ"�(YLGHQFH� IRU� WKLV� FKRLFH�ZRXOG�EH� L��
ORVV� RI� WKH�PRUSKRORJLFDO� WHPSODWH� RQ� WKH� IURQWHG� YHUE�� RU� LL�� EDQ� RQ� DUJXPHQW� IURQWLQJ�
ZLWK� WKH� YHUE� �QR� FRXQWHUSDUW� WR� 3,�IURQWLQJ��� %RWK� IHDWXUHV� DUH� GLVSOD\HG� E\� SUHGLFDWH�
FOHIWV�LQ�%LEOLFDO�+HEUHZ��ZKLOH�WKH�ODWWHU�FKDUDFWHUL]HV�WKH�FRQVWUXFWLRQ�LQ�9DWD�DQG�+DLWL�
�+DUERXU� ������ ������.RRSPDQ� ������� ,W� LV� UHDVRQDEOH� WR� ORFDOL]H� WKH� SDUDPHWHU� LQ� WKH�
SRVVLEOH�KRVW�RI� WKH� >�7RS�)RF@� IHDWXUH�� OLJKW�Y� LQ�0RGHUQ�+HEUHZ� �DV�ZHOO� DV�%UD]LOLDQ�
3RUWXJXHVH��VHH�%DVWRV���������9�LQ�%LEOLFDO�+HEUHZ��+DLWLDQ�DQG�9DWD���
� �
������ +HDG�RU�3KUDVDO�0RYHPHQW"�
�
,Q� WKH� SUHYLRXV� VHFWLRQ� ZH� KDYH� HVWDEOLVKHG� WKDW� 3,�IURQWLQJ�� DV� LQ� ���D��� LQYROYHV� Y3�
&RS\LQJ��:H�QRZ�WXUQ�WR�%,�IURQWLQJ��DV�LQ����E���DQG�DVN�±�ZKDW�FDWHJRU\�LV�IURQWHG"�
�
�
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� ��([DPSOH��L���SUHGLFWHG�WR�EH�XQJUDPPDWLFDO��LV�MXGJHG�PDUJLQDO�E\�VRPH�VSHDNHUV��
�
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� � 
7HOO�PH�ZKDW�WR�GR��VKH�ZRQ
W
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�
6SHDNHUV�ZKR�DFFHSW�VXFK�H[DPSOHV�PLJKW�VXEVWLWXWH�VXSSOHWLYH�>!�P�U@�IRUPV�IRU�IXWXUH�IRUPV�RI�>\�J�G@�DV�
ZHOO������
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����� D�� >Y3�OLNUR�����HW������KD�VHIHU@��KX�NDUD��
� � �����WR�UHDG�$&&��WKH�ERRN���KH�UHDG�
� E�� > �OLNUR@����KX�NDUD��HW������KD�VHIHU��
� � ����WR�UHDG�KH��UHDG�$&&��WKH�ERRN�
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5HDG�WKH�ERRN��KH�GLG
�
�
/RJLFDOO\�� WKHUH� DUH� WZR�SRVVLELOLWLHV�� ,I�  9� LQ� ���E��� WKHQ�9�IURQWLQJ� LV� D�QRQ�VWDQGDUG�
FDVH�RI�ORQJ�KHDG�PRYHPHQW�� ,I�  Y3��WKHQ�LW�PXVW�FRQWDLQ�D�WUDFH�RI� WKH�VWUDQGHG�REMHFW�
��UHPQDQW�PRYHPHQW����%RWK�SRVLWLRQV�ZHUH�H[SORUHG�LQ�WKH�OLWHUDWXUH�RQ�93�WRSLFDOL]DWLRQ�
DQG� SUHGLFDWH� FOHIWV� LQ� RWKHU� ODQJXDJHV�� /RQJ� KHDG�PRYHPHQW� RI�9� KDV� EHHQ� SURSRVHG��
DPRQJ�RWKHUV��E\�.RRSPDQ���������/DUVRQ�	�/HIHEYUH���������+ROPEHUJ���������+DUERXU�
������� DQG�)DQVHORZ� ��������5HPQDQW�93�PRYHPHQW�KDV�EHHQ�SURSRVHG�� DPRQJ�RWKHUV��
E\� GHQ� %HVWHQ� 	� :HEHOKXWK� �������� .RRSPDQ� �������� 0�OOHU� �������� 7DNDQR� ��������
$EHOV��������DQG�+LQWHUK|O]O����������
� )RU� WKH� +HEUHZ� FDVH�� ,� ZLOO� DGRSW� WKH� ORQJ� 9�PRYHPHQW� DQDO\VLV�� 7ZR� VHWV� RI�
FRQVLGHUDWLRQV�SRLQW�WR�WKLV�DQDO\VLV��)LUVW��PRXQWLQJ�SRVLWLYH�HYLGHQFH�DJDLQVW�WKH�UHPQDQW�
93�PRYHPHQW�DSSURDFK��HYHQ�LQ�VFUDPEOLQJ�ODQJXDJHV�OLNH�*HUPDQ��VHH�)DQVHORZ��������
DQG�VHFRQG��WKH�UHFHQW�GLVVLSDWLRQ�RI�WKH�WUDGLWLRQDO�DUJXPHQW�DJDLQVW�ORQJ�9�PRYHPHQW��
� 7KH�UHPQDQW�PRYHPHQW�DQDO\VLV�SRVLWV�VRPH�VFUDPEOLQJ�RSHUDWLRQ�RI�WKH�VWUDQGHG�
DUJXPHQW�� SULRU� WR�93�IURQWLQJ��+RZHYHU�� +HEUHZ� KDV� QR� VFUDPEOLQJ� UXOH�� 3HUKDSV� RQH�
FRXOG�DUJXH�WKDW�WKH�PRYHPHQW�YDFDWLQJ�93�QHHG�QRW�EH�VFUDPEOLQJ��IRU�H[DPSOH��LW�FRXOG�
EH� PRYHPHQW� IRU� OLFHQVLQJ� SXUSRVHV� �+LQWHUK|O]O� ������� 7KH� SUREOHP� LV� WKDW� VXFK�
PRYHPHQW�LV�QHYHU�DWWHVWHG�ZLWKRXW�93�IURQWLQJ��+HEUHZ�ODFNLQJ�RYHUW�2EMHFW�6KLIW���DQG�
IXUWKHUPRUH��WKHUH�VHHPV�WR�EH�QR�UHVWULFWLRQ�ZKDWVRHYHU�RQ�WKH�W\SH�RI�HOHPHQWV�WKDW�FDQ�
EH�VWUDQGHG�LQ�93�IURQWLQJ��33V��VHFRQGDU\�SUHGLFDWHV��HWF����5H�ODEHOOLQJ��VFUDPEOLQJ��DV�
�OLFHQVLQJ�PRYHPHQW��GRHV�QRW�DGYDQFH�RXU�XQGHUVWDQGLQJ�RI�WKH�FRQVWUXFWLRQ��
� &RQVLGHU�WKHQ�WKH�DOWHUQDWLYH�DQDO\VLV��LQ�ZKLFK�ORQJ�9�PRYHPHQW�LV�DOORZHG��7KH�
WUDGLWLRQDO�REMHFWLRQ�WR�WKLV�LGHD�UHVWV�RQ�WKH�GLFKRWRP\�EHWZHHQ�WKH�VWULFW�ORFDOLW\�RI�KHDG�
PRYHPHQW�DQG�WKH�XQERXQGHG�QDWXUH�RI��$�EDU��;3�PRYHPHQW��+RZHYHU��DOO�WKH�WHUPV�LQ�
WKLV� GLFKRWRP\� ±� KHDG�� ;3�� $�EDU� ±� KDYH� ORVW� PXFK� RI� WKHLU� LQGHSHQGHQW� �HVVHQFH�� LQ�
UHFHQW�UHVHDUFK��7KH�GLVWLQFWLRQ�EHWZHHQ�;��DQG�;3��XQGHU�EDUH�SKUDVH�VWUXFWXUH��LV�SDUWO\�
UHGXFHG�WR�FRQWH[WXDO�UHODWLRQV��D�QRQ�SURMHFWLQJ�KHDG�LV�VLPXOWDQHRXVO\�DQ�;��DQG�DQ�;3��
7KH� GLVWLQFWLRQ� EHWZHHQ�$�� DQG�$�EDU� SRVLWLRQV� LV� GHFRPSRVHG� LQWR� VPDOOHU� GLVWLQFWLRQV�
EHWZHHQ� FDVH�DJUHHPHQW� DQG� RSHUDWRU� IHDWXUHV��0RVW� LPSRUWDQWO\�� ZLWKLQ� WKH� PLQLPDOLVW�
IUDPHZRUN�� WKHUH� LV� QR� WKHRUHWLFDO� OLQN� EHWZHHQ� WKH� EDU�OHYHO� RI� DQ� LWHP� �QRW� HYHQ� D�
GHWHFWDEOH�SURSHUW\��DFFRUGLQJ�WR�&KRPVN\�������DQG�WKH�VFRSH�RI�LWV�SRWHQWLDO�PRYHPHQW��
� &RQYHUVHO\�� WKH� DOOHJHG� KHDG� QDWXUH� RI� 9�PRYHPHQW� PD\� EH� DQ� DUWLIDFW� RI�
FRQVWUDLQWV� RQ� DIIL[DWLRQ� �H�J��� 7�� PD\� QRW� DWWDFK� WR� XQLWV� ELJJHU� WKDQ� D� ZRUG��� 7KLV�
DSSURDFK�OHDYHV�RSHQ�WKH�SRVVLELOLW\�WKDW�ZKHQ�QRWKLQJ�UXOHV�LW�RXW��ORQJ�9�PRYHPHQW�ZLOO�
EH�SRVVLEOH��0\�FODLP�LV�WKDW�WKLV�LV�SUHFLVHO\�ZKDW�ZH�REVHUYH�LQ����E��DQG��SODXVLEO\��LQ�
PDQ\�RWKHU�ODQJXDJHV�H[KLELWLQJ�SDUDOOHO�FRQVWUXFWLRQV��
� 7R� UHYLHZ�� ZH� KDYH� DQDO\VHG� 3,�IURQWLQJ� DV� Y3�IURQWLQJ� DQG� %,�IURQWLQJ� DV� 9�
IURQWLQJ��QR�UHPQDQW�LQYROYHG���:H�KDYH�DQVZHUHG�WZR�RI�WKH�WKUHH�TXHVWLRQV�SRVHG�DW�WKH�
EHJLQQLQJ�RI�VHFWLRQ����:K\�LV�WKH�IURQWHG�YHUE�VSHOOHG�RXW�DV�DQ�LQILQLWLYH��DQG�ZK\�LV�LW�
DOORZHG�WR�XQGHUJR�$�EDU�PRYHPHQW��/HW�XV�WXUQ�WR�WKH�UHPDLQLQJ�TXHVWLRQ���:K\�LV�LW�WKDW�
WZR�FRSLHV�RI�WKH�YHUE�DUH�SKRQRORJLFDOO\�UHDOL]HG�LQ�93�IURQWLQJ"�����
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�
���� 3�5HFRYHUDELOLW\�DQG�(FRQRP\�RI�3URQXQFLDWLRQ�
�
5HFDOO�WKDW�FKDLQ�UHVROXWLRQ�LV�FRQVWUDLQHG�E\�WKH�0&5��
�
����� 0RGXODU�&KDLQ�5HVROXWLRQ��0&5��
� 7KH�GHFLVLRQ�ZKLFK�FKDLQ�FRS\�WR�SURQRXQFH�LQWHUSUHW�LV�ORFDOO\�GHWHUPLQHG�
�� DW�3)�/)��UHVSHFWLYHO\��
�
7KHRULHV�PHHWLQJ�WKLV�FRQGLWLRQ�RQ�WKH�3)�VLGH�JHQHUDOO\�FRQYHUJH�RQ�WZR�FRQFOXVLRQV��
�
����� D�� 3)�FRSLHV�WKDW�DUH�GHPDQGHG�E\�3)�UHTXLUHPHQWV�FDQQRW�QRW�GHOHWHG��
� E�� 3)�FRSLHV�WKDW�DUH�H[FOXGHG�E\�3)�UHTXLUHPHQWV�PXVW�EH�GHOHWHG��
�
5HFHQW�SURSRVDOV�DSSHDO�WR����E��LQ�RUGHU�WR�VDQFWLRQ�3)�GHOHWLRQ�RI�KLJK�FRSLHV�LQ�VSHFLDO�
FLUFXPVWDQFHV� �)UDQNV�������������%REDOMLN��������%XW�ZKDW� IRUFHV�SURQXQFLDWLRQ�RI� WKH�
ORZHU� FRS\� LQ� WKHVH� FDVHV"� 3UHVXPDEO\�� ORZ� SURQXQFLDWLRQ� UHVXOWV� IURP� VRPH� QRWLRQ� RI�
VHPDQWLF�UHFRYHUDELOLW\��GHOHWLQJ�ERWK�WKH�KLJKHU�FRS\��IRU�3)�UHDVRQV��DQG�WKH�ORZHU�RQH�
�IRU�QR�SDUWLFXODU�UHDVRQ��ZRXOG�PDNH�WKH�VHPDQWLF�FRQWHQW�RI�WKH�LWHP�XQUHFRYHUDEOH���
� +RZHYHU��LW�ZDV�QRWHG�LQ�VHFWLRQ���WKDW�WKLV�OLQH�RI�UHDVRQLQJ�UXQV�DIRXO�RI�WKH�EDQ�
RQ�3)�/)�LQWHUDFWLRQV��YL]�j�YL]�FKDLQ�UHVROXWLRQ��LPSOLHG�E\�WKH�0&5��3)�KDV�QR�ZD\�RI�
�NQRZLQJ��ZKDW�FRS\�� LI� DQ\�� LV� LQWHUSUHWHG�DW�/)��KHQFH�FDQQRW�XVH�VXFK� LQIRUPDWLRQ� LQ�
GHFLGLQJ� ZKLFK� FRS\� WR� SURQRXQFH�� 6XSSRVH� LQVWHDG� WKDW� ZH� UHVWULFW� DWWHQWLRQ� WR�
UHFRYHUDELOLW\� RI� SKRQRORJLFDO� IHDWXUHV�� FDOO� LW� 3�UHFRYHUDELOLW\�� 2QH� FDQ� SODFH� D� ORZHU�
ERXQG�RQ�SURQXQFLDWLRQ��ZKLFK�PXVW�EH�DFFHSWHG�RQ�WULYLDO�JURXQGV��
�
����� 3�5HFRYHUDELOLW\��
� ,Q�D�FKDLQ��;�������;L�����;Q!��ZKHUH�VRPH�;L�LV�DVVRFLDWHG�ZLWK�SKRQHWLF�FRQWHQW���
� ;L�PXVW�EH�SURQRXQFHG��
�
����� LPSOLHV� WKDW�QXOO�FKDLQV�FDQ�EH�IRUPHG�RQO\�IURP�QXOO�HOHPHQWV��SUR��352��2S���3)�
GRHV� QRW� WROHUDWH� XQUHFRYHUDEOH� SKRQRORJLFDO� GHOHWLRQ�� LUUHVSHFWLYH� RI� LWV� VHPDQWLF�
UHSHUFXVVLRQV��:H�XQGHUVWDQG��DVVRFLDWHG�ZLWK�SKRQHWLF�FRQWHQW��DV�HLWKHU�KDYLQJ�LQWULQVLF�
SKRQHWLF�FRQWHQW�RU�RFFXUULQJ�LQ�D�SRVLWLRQ�VSHFLILHG�ZLWK�RQH��H�J���VXSRUWLQJ�DQ�DIIL[���3�
UHFRYHUDELOLW\�SODFHV�D�ORZHU�ERXQG�RQ�SURQXQFLDWLRQ�LQ�D�FKDLQ��$W�OHDVW�WKRVH�FRSLHV�PXVW�
EH�SURQRXQFHG�ZKLFK�DUH�DVVRFLDWHG�ZLWK�SKRQHWLF�FRQWHQW���
� $Q�LPSRUWDQW�DVSHFW�RI�������GLVWLQJXLVKLQJ�LW�IURP�WKH�WUDGLWLRQDO�IRUPXODWLRQV�RI�
UHFRYHUDELOLW\��LV�WKDW�LW�GRHV�QRW�DVVXPH�DQ\�NLQG�RI�FRQWDFW�EHWZHHQ�3)�DQG�/)��7KXV��LW�
LV� QRW� EHFDXVH� RI� WKH� VHPDQWLF� FRQWHQW� RI� ;� WKDW� DW� OHDVW� RQH� RI� LWV� FRSLHV� PXVW� EH�
SURQRXQFHG�� LQGHHG�� ����� KROGV� HYHQ� LI� ;� LV� VHPDQWLFDOO\� YDFXRXV�� DV� ORQJ� DV� ;� LV�
DVVRFLDWHG�ZLWK�VRPH�SKRQHWLF�FRQWHQW��$�FDVH�LQ�SRLQW� LV�H[SOHWLYH�FKDLQV��LI�WKH\�H[LVW���
ZKHUH�WKH�WRS�OLQN�PXVW�EH�SURQRXQFHG��GHVSLWH�RI�EHLQJ�VHPDQWLFDOO\�HPSW\���
� :KLOH������SODFHV�D�ORZHU�ERXQG�RQ�FKDLQ�SURQXQFLDWLRQ��LW�SODFHV�QR�XSSHU�ERXQG��
2EYLRXVO\��VXFK�D�ERXQG�LV�QHHGHG��RU�HOVH�FKDLQ�FRSLHV�ZLOO�QHYHU�IDLO�WR�EH�SURQRXQFHG��,�
VXJJHVW�WKDW�HFRQRP\�LV�WKH�VRXUFH�RI�WKLV�ERXQG��
�
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�

�

����� (FRQRP\�RI�3URQXQFLDWLRQ�
� 'HOHWH�DOO�FKDLQ�FRSLHV�DW�3)�XS�WR�3�UHFRYHUDELOLW\��
� �
7KH�TXDOLILFDWLRQ��XS�WR�3�UHFRYHUDELOLW\��LQ������VHUYHV�DV�DQ�SHUPDQHQW��UDQNLQJ�PDUN���
LQGLFDWLQJ�WKDW�3�UHFRYHUDELOLW\�DOZD\V�RYHUULGHV�HFRQRP\��7KH�XQLYHUVDOLW\�RI�WKLV�UDQNLQJ�
VXJJHVWV� WKDW� LW� LV� QRW� SDUW� RI� VRPH� RSWLPDOLW\�WKHRUHWLF� DOJRULWKP� IRU� FKDLQ� UHVROXWLRQ�
�ZKHUH� WKH� UHOHYDQW�FRQVWUDLQWV�DUH�H[SHFWHG� WR�EH� UH�UDQNHG� LQ�GLIIHUHQW�FRQVWUXFWLRQV�RU�
ODQJXDJHV��� 9�3��IURQWLQJ� LQ� +HEUHZ� LV� D� FDVH� ZKHUH� WKH� RYHUULGLQJ� HIIHFW� RI� 3�
UHFRYHUDELOLW\� LV�VWULNLQJO\�YLVLEOH��&RQVLGHU�D� W\SLFDO�H[DPSOH��7KH�VWUXFWXUH�RI����D��� LQ�
IDFW��FRQWDLQV�WKUHH�FRSLHV�RI�9��RQO\�WZR�RI�ZKLFK�DUH�SURQRXQFHG����E���
�
����� D�� OLUNRG������KX�UDNDG��
� � WR�GDQFH��KH�GDQFHG�
� � 
'DQFH��KH�GLG
�
�
� E�� ���� � � �7RS3�
� � � �����������$#� �
� � � ��������Y3�� � �������7RS
�
� � ��������������� � ���
� � � ��� ���������Y
����������7RS�� ������73� � �
� � � ���� ����� ����������� � �
� � � ����������9��Y� �� �����'3����� �������7
�
� � � ���������������� ����� ����������������������

� � � ����������OLUNRG� ��� �����KX����9��Y�7
���������������

� � � � � � � �������� �������� ������������
� � � � � � � ���UDNDG� �������
� � � � � � � � ������������������������ ������������������
� � � � � � � � ����� ���������� ����
�
�
�
�
3)�GHOHWLRQ�DSSOLHV�WR�WKH�VKDGHG�FRQVWLWXHQWV��/HW�XV�UHIHU�WR�>�9�Y@�VLPSO\�DV�9��9�UDLVHV�
WR�7�� OHDYLQJ�D�FRS\�LQVLGH�Y3��DQG�WKH�VXEMHFW�UDLVHV� WR�>6SHF�73@��7KH�UHPQDQW�Y3� WKHQ�
UDLVHV� WR� WKH� 7RSLF� SRVLWLRQ�� 2I� WKH� WKUHH� 9�FRSLHV�� WZR� DUH� SURQRXQFHG� �EROGIDFHG� LQ�
���E����7KH�9�FRS\�DGMRLQHG�WR�7��DQG�WKH�9�FRS\�KHDGLQJ�WKH�IURQWHG�Y3��7KH�ORZHU�Y3�
FRS\�LV�GHOHWHG�DW�3)��WRJHWKHU�ZLWK�LWV�9�FRS\�KHDG��
� 2EVHUYH�QRZ� WKDW� WKH�SURQXQFLDWLRQ�RI� WKH� WZR� FRSLHV� LQ� ���E�� LV� UHTXLUHG�E\�3�
UHFRYHUDELOLW\��7KH�7��DGMRLQHG�FRS\�LV�DVVRFLDWHG�ZLWK�WKH�SKRQRORJLFDO�UHTXLUHPHQW�RI�7��
±�QDPHO\�� WKH�QHHG� WR�VSHOO�RXW� WHQVH�DQG�DJUHHPHQW�IHDWXUHV� �+HEUHZ�ODFNV�GR�VXSSRUW���
7KH� IURQWHG� 9�FRS\� LV� DVVRFLDWHG� ZLWK� D� SKRQRORJLFDO� UHTXLUHPHQW� LPSRVHG� E\� 7RS���
QDPHO\�� WKH� FKDUDFWHULVWLF� LQWRQDWLRQ� RI� IURQWHG� 93V�� 7KLV� UHTXLUHPHQW�� VWDWHG� LQ� ����� LV�
FUXFLDOO\�LPSRVHG�RQ�9��WKH�KHDG�RI�WKH�IURQWHG�93��)DLOXUH�WR�SURQRXQFH�DQ\�RI�WKHVH�WZR�
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9�FRSLHV�ZRXOG� YLRODWH� ������ %\� FRQWUDVW�� WKH� ORZHVW�9�FRS\� LV� QRW� DVVRFLDWHG�ZLWK� DQ\�
SKRQRORJLFDO�UHTXLUHPHQW��KHQFH�WKH�HFRQRP\�FRQGLWLRQ������GHPDQGV�LWV�GHOHWLRQ��������
� 7KLV� DQDO\VLV� VROYHV� D� PDMRU� SX]]OH� ±� WKH� GRXEOH� SURQXQFLDWLRQ� RI� 9� LQ� 9�3��
IURQWLQJ�� )DU� IURP� EHLQJ� DQ� H[FHSWLRQ� WR� JHQHUDO� FRQGLWLRQV� RQ� V\QWDFWLF� FKDLQV�� WKH�
SKHQRPHQRQ� RI� 9�FRS\LQJ� SURYLGHV� VWULNLQJ� FRQILUPDWLRQ� WR� WKHVH� FRQGLWLRQV�� ZKLFK�
FDQQRW�EH�JOHDQHG�IURP�PRUH�IDPLOLDU�FDVHV�RI�PRYHPHQW���
� )XUWKHU� HYLGHQFH� WKDW� LW� LV� D� SXUHO\� SKRQRORJLFDO� UHTXLUHPHQW� WKDW� IRUFHV�
SURQXQFLDWLRQ�RI�WKH�ORZHU�9�FRS\�FRPHV�IURP�PLQLPDO�SDLUV�OLNH�WKH�IROORZLQJ��
�
����� D�� OH
KR
LO����������OD�SUR\HNW������ãHODQX�KX�OR���
�KR
LO��������������DI�SD
DP��
� � WR�EH�XVHIXO�WR�WKH�SURMHFW�RXU������KH�QRW�
�EH�XVHIXO�9��QHYHU�
� � �
� E�� OLK\RW�PR
LO���OD�SUR\HNW������ãHODQX�KX�OR���KD\D��
PR
LO�������DI�SD
DP��
� � WR�EH��XVHIXO�WR�WKH�SURMHFW�RXU������KH�QRW�ZDV���
XVHIXO�$��QHYHU�
� � 
8VHIXO�WR�RXU�SURMHFW��KH�QHYHU�ZDV
�
�
���D�E�� DUH� VHPDQWLFDOO\� LQGLVWLQJXLVKDEOH�� WKH\� GLIIHU� RQO\� LQ� WKDW� WKH� SUHGLFDWH� LV� D�
V\QWKHWLF�YHUE�LQ� ���D��EXW�DQ�>$X[�$GM@�FRPSOH[�LQ����E���&UXFLDOO\�� WKH� ORZHU�9�FRS\�
PXVW�EH�SURQRXQFHG�LQ�WKH�IRUPHU��EXW�GHOHWHG�LQ�WKH�ODWWHU��7KH�FRQWUDVW�IROORZV�IURP�WKH�
IDFW� WKDW� LW� LV� WKH� OH[LFDO� 9� LWVHOI� WKDW� UDLVHV� WR� 7� LQ� ���D��� VSHOOLQJ� RXW� WHQVH�DJUHHPHQW�
IHDWXUHV�� %\� FRQWUDVW�� LQ� ���E�� LW� LV� $X[�� QRW� $GM��� WKDW� UDLVHV� WR� 7� WR� VSHOO� RXW� WKRVH�
IHDWXUHV�� WKH� ORZHU�$�FRS\�PXVW�EH�GHOHWHG�RQ�HFRQRP\�JURXQGV�� ,W� LV�KDUG�WR�VHH�KRZ�D�
VHPDQWLF�SUDJPDWLF�DSSURDFK�WR�FKDLQ�SURQXQFLDWLRQ�ZRXOG�GHDO�ZLWK�WKLV�FRQWUDVW��� �
� 0RUH� JHQHUDOO\�� 3�UHFRYHUDELOLW\� LPSURYHV�RYHU�SURSRVDOV� WKDW� VHSDUDWH� WKH� FDXVH�
RI� REOLJDWRU\� GHOHWLRQ� �3)�FRQVWUDLQWV�� IURP� WKH� FDXVH� RI� REOLJDWRU\� SURQXQFLDWLRQ� �/)�
UHFRYHUDELOLW\���8QGHU�WKH�SUHVHQW�DQDO\VLV��ERWK�IROORZ�IURP�3)�FRQVWUDLQWV��7KH�RQO\�QRQ�
3)� IDFWRU� LPSOLFDWHG� LQ� GHOHWLRQ� LV� HFRQRP\�� DQ� RYHUDUFKLQJ� SULQFLSOH� WKDW� GRHV� QRW�
LPSLQJH�RQ�WKH�PRGXODULW\�RI�WKH�V\VWHP��,GHDOO\��QR�SULQFLSOH�EH\RQG������DQG�������ZKLFK�
DUH�ZDUUDQWHG�E\�YHU\�JHQHUDO�FRQVLGHUDWLRQV��VKRXOG�DIIHFW�SURQXQFLDWLRQ�RI�FKDLQ�FRSLHV���

������������������������������ �������������������
� �� 6HH� 'DYLV�	� 3ULQFH� �������� 'HN\GVSRWWHU� ������� DQG� $EHOV� ������� IRU� DQDO\VHV� WKDW� PRWLYDWH�
SURQXQFLDWLRQ�RI�WKH�ORZHU�9�FRS\�LQ�93�IURQWLQJ�DORQJ�WKH�VDPH�OLQHV��QDPHO\��VSHOOLQJ�RXW�WKH�S�IHDWXUHV�
RI�7���$EHOV��������IXUWKHU�DUJXHV�WKDW�SURQXQFLDWLRQ�RI�WKH�KLJKHU�9�FRS\�LV�IRUFHG�E\�UHFRYHUDELOLW\�RI�WKH�
IRFXV� LQWHUSUHWDWLRQ� �6HH� .RRSPDQ� ����� IRU� WKH� DQDORJRXV� FODLP� IRU� 9DWD� SUHGLFDWH� FOHIW��� 7KH� ODWWHU�
SURSRVDO� LV� LQFRPSDWLEOH�ZLWK� WKH� LGHD� WKDW�3)�GHFLVLRQV�DUH� LPSHQHWUDEOH� WR�/)�FRQVLGHUDWLRQV��WKH�0&5��
VHH�VHFWLRQ�������
� ��$EHOV��������FLWHV�D�SDUDOOHO�FRQWUDVW�LQ�5XVVLDQ��
�
� L�� ýLWDW
���WR��RQ�þLWDWHW��QR�����
� � WR�UHDG��357��KH�UHDGV��EXW�����
� � 
+H�GRHV�UHDG��EXW����
�
�
� LL��������� ýLWDW
���WR�����RQ�EXGHW��
þLWDW
�������QR�����
� � WR�UHDG��357��KH�ZLOO����
WR�UHDG���EXW�����
� � 
+H�ZLOO�UHDG��EXW����
�
��
7KH�V\QWKHWLF�SUHVHQW�WHQVH�YHUE�LQ��L��LV�VSHOOHG�RXW�WR�VXSSRUW�WKH�IHDWXUHV�RI�7��%\�FRQWUDVW��LQ�WKH�DQDO\WLF�
IXWXUH�WHQVH��LL��LW�LV�WKH�DX[XOLDU\�YHUE�WKDW�VHUYHV�WKLV�IXQFWLRQ��KHQFH�WKH�ORZHU��LQILQLWLYDO��9�FRS\�PXVW�EH�
GHOHWHG����
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� �
���� &RQFOXVLRQ�
�
7KH�YLHZ�RI�FKDLQ�UHVROXWLRQ�GHYHORSHG�LQ� WKLV�DUWLFOH�KDV�FOHDU�FRQVHTXHQFHV� IRU�FXUUHQW�
V\QWDFWLF� WKHRU\�� 3HUKDSV� WKH� PRVW� UREXVW� HPSLULFDO� ILQGLQJ� LV� WKH� H[LVWHQFH� RI� FRS\LQJ�
RSHUDWLRQV�LQ�V\QWD[��7KURXJKRXW�WKH�GLVFXVVLRQ��ZH�DFFXPXODWHG�HYLGHQFH�WKDW�FKDLQV�DUH�
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