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0HWUHV�LQ�7DPLO�%KDNWL�/LWHUDWXUH�DQG�WKH�3UREOHP�
RI�WKHLU��RFFDVLRQDO��'HVFULSWLRQ�LQ�7UHDWLVHV�

�6WXGLHV�LQ�7DPLO�0HWULFV���


-HDQ�/XF�&KHYLOODUG

,QWURGXFWLRQ

7KH�SUHVHQW�DUWLFOH�LV�DQ�DWWHPSW�WR�JLYH�D�ELUGؾV�H\H�YLHZ�RI�WKH�PHWUHV�IRXQG�LQ�WKH�
7DPLO�GHYRWLRQDO�SRHWU\��ZKLFK�SOD\V��DQG�KDV�SOD\HG�IRU�PDQ\�FHQWXULHV��DQ�LPSRU�


�\7KLV�DUWLFOH�LV�D�WRNHQ�RI�P\�JUDWLWXGH�WR�0U���5���9DUDGDGHVLNDQ��ZKRP�,�KDYH�NQRZQ�IRU�PDQج
\HDUV��IRU�SURYLGLQJ�PH�ZLWK�LQVSLUDWLRQ�DQG�JXLGDQFH�LQ�DW�OHDVW�IRXU�GRPDLQV�
�7KHUH�ZDV�௠UVWO\��LQ�WKH�\HDU�������WKH�LQWHOOHFWXDO�FKDOOHQJH��QRW�\HW�DQVZHUHG�>EXW�WKLV�DUWLFOHذذه
PLJKW�EH�D�௠UVW�VWHS�LQ�WKDW�GLUHFWLRQ@��WR�GR�IRU�WKH�1ÃOÃ\LUDW�7LYYL\DSSLUDSDQWDP��WKH�HTXL�
YDOHQW�RI�ZKDW�ZDV�EHLQJ�GRQH�IRU�WKH�7ÕYÃUDP��௠QDOO\�SXEOLVKHG��RUف�K\SRVWDVLHGق��DV�D�&'�
��LQ�������RQ�WKH�EDVLV�RI�WKH�XQSXEOLVKHG�GRFXPHQWV�SUHSDUHG�E\�WKH@قLJLWDO�7ÕYÃUDP'ف<�520
ODWH�9�0���6XEUDKPDQ\D�$\\DU�>����ظ����@�

�\7KHUH�ZDV��VHFRQGO\��P\�DGPLUDWLRQ�IRU�KLV�YHUذذه ORQJ�UDQJH�H௟RUW� LQ�FDWDORJXLQJ�WKH������
EXQGOHV�RI�WKH�()(2�SDOP�OHDI�PDQXVFULSWV��DQ�HQGHDYRXU�ZKLFK�ZDV�VWDUWHG�GXULQJ�WKH�\HDU�
������ZKHQ�,�ZDV�WKH�KHDG�RI�WKH�()(2�3RQGLFKHUU\�&HQWUH��DQG�ZKLFK�LV�VWLOO�JRLQJ�RQ��LQ�
������KDYLQJ�EHHQ�FRPSOHWHG�WR�WKH�H[WHQW�RI������VHH�P\�DQQRXQFHPHQW�LQ�WKH�LVVXH����RI�
3DWWULND��WKH�%XOOHWLQ�RI�WKH�)UHQFK�5HVHDUFK�,QVWLWXWHV�LQ�,QGLD��GDWHG�-XO\�������

�7KHUH�ZDV��WKLUGO\��P\�DFNQRZOHGJHPHQW�WKDW�GXULQJ�WKH�SDVW�WZHQW\�\HDUV��KH�KDV�R৚HQ�JLYHQذذه
SUHFLVH�DQVZHUV��ZKHQHYHU�,�FDPH�WR�FOHDU�P\�GRXEWV�ZLWK�KLP��FRQFHUQLQJ�9DLҢ҆DYD�OLWHUDWXUH�

��LQ�H[SODLQLQJ�ZLWK�REYLRXV�SHGDJRJLFDO�VNLOOV�����ظ�����LQ��7KHUH�ZDV��௠QDOO\��KLV�WLPHO\�KHOSذذه
WR�WKH�RXWVLGH�ZRUOG��ZKHQ�H[WHUQDO�YLVLWRUV�FDPH�WR�YLVLW�KLP���WKH�QHFHVVLW\�WR�SUHVHUYH�WKH�
JHQHUDO�NQRZOHGJH�FRQFHUQLQJ�WKH�*UDQWKD�VFULSW��ZKLFK�LPSOLHG�>DOWKRXJK�KH�FRXOG�QRW�VD\�LW�
KLPVHOI @�WKDW�WKH�*UDQWKD�VFULSW�KDG�WR�EH�LQFOXGHG�LQ�WKH�IRUWKFRPLQJ�XSGDWHV�RI�WKH�8QLFRGH�
VWDQGDUG���$OWKRXJK�0U�� �5�� �9DUDGDGHVLNDQ�KDV�SUREDEO\�QHYHU�XVHG�D�FRPSXWHU�KLPVHOI��KLV�
H[SODQDWLRQV�WR�YLVLWRUV�VHHNLQJ�HQOLJKWHQPHQW�FRQFHUQLQJ�WKH�SUDFWLFDOLWLHV�RI�6DQVNULW�RU�
0D҆LSUDYÃѶDP�ERRNV�HGLWLRQV� LQ�6RXWKHUQ�,QGLD�FHUWDLQO\�SOD\HG�DQ�LPSRUWDQW�UROH� LQف�௡XL�
GLড়LQJق�ZKDW�PLJKW�KDYH�RWKHUZLVH�DSSHDUHG�DV�D��SROLWLFDOO\��EORFNHG�VLWXDWLRQ��VHH�WKH�OLQN��
KWWS���QLUDSSLULNDL�EORJVSRW�FRP���������EORJ�SRVWB���ܑKWPO��

�7KLV�DUWLFOH�GHDOV�RQO\�ZLWK�WKH�IRUP��7KH�UHDGHU�ZKR�LV�LQWHUHVWHG�LQ�WKH�FRQWHQW�RI�WKLV�OLWHة�
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WDQW�UROH� LQ�WKH�OLIH�RI�WKRVH�ZKR�DUH�GHYRWHHV�RI�ĜLYD�RU�RI�9LҢ҆X�DQG�LV�R৚HQ�
UHIHUUHG�WR�DV�7DPLO�%KDNWL�OLWHUDWXUH��7KH�HOHPHQW�RQ�ZKLFK�P\�H[SORUDWLRQ�FRQFHQ�
WUDWHV�LV�WKH�VWDQ]D��D�WHUP�IRU�ZKLFK�,�VKDOO�WU\�WR�JLYH�D�SUHFLVH�GH௠QLWLRQ�ODWHU���EXW�
ZKLFK�,�VKDOO�௠UVW�GH௠QH�LQ�D�SUHOLPLQDU\�ZD\�DV�WKH�EDVLF�VHPDQWLF�EXLOGLQJ�EULFN�
৙RP�ZKLFK�PRVW�RI�WKRVH�GHYRWLRQDO�FRPSRVLWLRQV�DUH�PDGH��7KRVH�HOHPHQWDU\�
EULFNV�DUH�KRZHYHU�QRW�DOO� LGHQWLFDO� LQ�IRUP�DQG�,�DWWHPSW�KHUH�WR�HQXPHUDWH��DV�
H[KDXVWLYHO\�DV�SRVVLEOH��WKH�YDULRXV�VHWV�RI�PHWULFDO�FKDUDFWHULVDWLRQV�XQGHU�ZKLFK�
WKH\�KDYH�EHHQ�VDLG�WR�IDOO�E\�WKH�YDULRXV�HGLWRUV�WKDQNV�WR�ZKRP�WKH�WH[W�RI�WKRVH�
FRPSRVLWLRQV�LV�DYDLODEOH�WR�XV��7KLV�SUHVHQWV�XV�ZLWK�WZR�DGGLWLRQDO�GL௢FXOWLHV��7KH�
௠UVW�RQH�LV�WKDW�ZH�RFFDVLRQDOO\�VHH�GL௟HUHQFHV�RI�RSLQLRQ�EHWZHHQ�HGLWRUV�FRQFHU�
QLQJ�WKH�PHWULFDO�FDWHJRU\�XQGHU�ZKLFK�D�VSHFL௠F�VWDQ]D��RU�JURXS�RI�VWDQ]DV��IDOOV��
7KH�VHFRQG�GL௢FXOW\�OLHV�LQ�WKH�IDFW�WKDW�WKHUH�LV�QR�XQLYHUVDOO\�DJUHHG�XSRQ�VLPSOH�
V\VWHP�IRU�UHIHUULQJ�FRQFLVHO\�WR�DOO�WKH�SDUWV�RI�VXFK�D�YDVW�HQVHPEOH�RI�WH[WV��)RU�
WKDW�UHDVRQ��D�SDUW�RI�WKLV�VWXG\�KDG�WR�EH�GHYRWHG�WR�D�FRPSDULVRQ�RI�WKH�ZD\V�LQ�
ZKLFK�WKH�GDWD�H[DPLQHG� LV�SUHVHQWHG� LQ�WKH�YDULRXV�HGLWLRQV�ZKLFK�KDYH�EHHQ�
FRQVXOWHG��$Q�DGGLWLRQDO�UHPDUN�LQ�WKLV�UHVSHFW�LV�WKDW�LW�KDV�VHHPHG�WR�PH�LPSRV�
VLEOH�WR�LJQRUH�HGLWLRQV�ZKLFK�PLJKW�EH�GHVFULEHG�DVف�SRSXODU��8قQOLNH�WKH�DQFLHQW�
FODVVLFDO�7DPLO�OLWHUDWXUH��R৚HQ�UHIHUUHG�WR�DV�6DQJDP�>&D҄NDP@�OLWHUDWXUH���ZKLFK�
GRHV�QRW�KDYH�PDQ\�UHDO��OLYLQJ��UHDGHUV��RU�LQWHUSUHWHUV���7DPLO�GHYRWLRQDO�OLWHUDWXUH�
KDV�D�PXFK�ODUJHU�DSSHDO��DOWKRXJK�VRPH�LWHPV�LQ�WKH�FRUSXV�DUH�FHUWDLQO\�PXFK�
PRUH�SRSXODU�WKDQ�RWKHUV��7KHUHIRUH��,�KDYH�DWWHPSWHG��DV�IDU�DV�SRVVLEOH��WR�SURYLGH�
WH[WXDO�UHIHUHQFHV�ZKLFK�DUH�XVDEOH�DOVR�ZLWK�VRPH�RI�WKH�FXUUHQWO\�DYDLODEOH�HGLWLRQV��
HYHQ�WKRXJK�WKH\�PD\�QRW�DSSHDU�DVف�VFKRODUO\ق���EHFDXVH�WKH\�DUH�SDUW�RI�WKH�WH[WXDO�
UHDOLW\�RI�7DPLO�GHYRWLRQDO�OLWHUDWXUH�
�I�ZH,ت WDNH� WKH� FDVH�RI�ĜDLYD� OLWHUDWXUH� DQG� LWV� FDQRQLFDO� VHULHV�RI�ERRNV�� WKH�
3DГГLUX��7LUXPXЩDL7ف�ZHOYH�6DFUHG�6HULHVق���KHQFHIRUWK�3,70����RQH�RI�WKH�SRSX�

UDWXUH�FDQ�FRQVXOW�&KDPSDNDODNVKPL���������+DUG\���������*URV���������:LOGHQ��IRUWKFRPLQJ��
DQG�PDQ\�RWKHU�ERRNV�
�قRPRJHQHRXV�JURXSV�RI�VWDQ]DV+ف�ܓ�6HH�6HFWLRQة�
��WDNH�DV�D�QHFHVVDU\�FULWHULRQ�WKDW�D�VFKRODUO\�HGLWLRQ�VKRXOG�PHQWLRQ�YDULDQWV��%XW��DW�WKH�VDPH,ة�
WLPH��,�DFNQRZOHGJH�WKH�IDFW�WKDW�WKH�SULPDU\��RU�PRVW�৙HTXHQW��UHDVRQ�IRU�SHRSOH�LQ�7DPLO�1DGX�
WR�DFTXLUH�WKH�WH[WV�ZKLFK�ZLOO�EH�GLVFXVVHG�LQ�WKLV�DUWLFOH�LV�WKHLU�EHORQJLQJ�WR�D�VSHFL௠F�UHOLJLRXV�
FRPPXQLW\��7KLV�GRHV�QRW�PHDQ�KRZHYHU�WKDW�WKH\�ZLOO�QRW�SUHIHU�D�JRRG�TXDOLW\�HGLWLRQ��%XW�
KHDULQJ�DERXWف�YDULDQWVق�LV�SUREDEO\�QRW�D�SULPDU\�FRQFHUQ�IRU�WKHP�
����ZKLFK�DUHقK\PQVف���6HYHUDO�RI�WKH�WZHOYH�7LUXPXЩDLV�DUH�FROOHFWLRQV�RIقWZHOYHف�3DГГLUX�LVة�
PRVW�RI�WKHP��PDGH�XS�RI�VHYHUDOف�VWDQ]DVق��VHH�GLVFXVVLRQ�RI�WKH�WHUP�ODWHU���2WKHU�7LUXPXЩDLV��
VXFK�DV�WKH�HOHYHQWK��FRQWDLQ�FRPSRVLWLRQV�ZKLFK�KDYH�D�PRUH�FRPSOH[�VWUXFWXUH�WKDQ�VLPSOH�
K\PQV��2QH�RI�WKH�PHDQLQJV�RI�PXЩDL�LVف�RUGHU��RI�FRQVWLWXHQWV�ZLWKLQ�D�VHULHV�ق�DQG�WKH�XVH�RI�
WKH�SUH௠[�WLUX�H[SUHVVHV�WKH�VDFUHGQHVV�RI�WKRVH�FROOHFWLRQV�
�RU�WKH�VDNH�RI�EUHYLW\��,�PD\�UHIHU�WR�LQGLYLGXDO�7LUXPXЩDLV�E\�DGGLQJ�D�QXPEHU��7KXV��WKH(ة�
7ÕYÃUDP��ZKLFK�LV�WUDGLWLRQDOO\�GLYLGHG�LQ�VHYHQ�SDUWV��ZKLFK�DUH�UHIHUUHG�WR�DVف�)LUVW�7LUXPXЩDLق��
�ܖ��PD\�EH�UHIHUUHG�WR�DV�3,70���WR�3,70�ق6HYHQWK�7LUXPXЩDLف�XS�WR��ً��ق6HFRQG�7LUXPXЩDLف
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ODU���HGLWLRQV�FXUUHQWO\�DYDLODEOH�LQ�ERRNVKRSV�LV�D�WKLFN�RQH�YROXPH�HGLWLRQ��&XSSL�UD�
PD҆L\D҈�����D��KHQFHIRUWK�3,70�$���ZKLFK�FRQWDLQV�LQ������SDJHV��$��VL]H���SULQ�
WHG�RQ�WZR�FROXPQV��WKH�VRXUFH�WH[W��PĭODP��ZLWKRXW�FRPPHQWDU\��XUDL���EXW�ZLWK�
VXEVWDQWLDO�LQWURGXFWRU\�QRWHV��RI�����FRPSRVLWLRQV�E\�WZHQW\�VHYHQ�SRHW�VDLQWV���
ZKLFK�KDYH�EHHQ�UHFLWHG�RU�VXQJ�LQ�KRQRXU�RI�ĜLYD��,I�ZH�FRQVLGHU�QRZ�WKH�9DLҢ҆DYD�
FRUSXV��WKH�1ÃOÃ\LUDW�7LYYL\DSSLUDSDQWDPف�)RXU�7KRXVDQG�'LYLQH��&RPSRVLWLRQVق��
�KHQFHIRUWK�1$73����WZR�RI�WKH�HGLWLRQV�ZKLFK�VHHP�WR�EH��FXUUHQWO\�SRSXODU�DQG�
HDVLO\�DYDLODEOH�DUH�WKH�/,)&2�HGLWLRQ��LQ�WZR�YROXPHV��DQG�WKH�-(.$75$ҫ&$.$҇�
HGLWLRQ��LQ�RQH�YROXPH���UHIHUUHG�WR�UHVSHFWLYHO\��LQ�ZKDW�IROORZV��DV�1$73���DQG�
1$73����VHH�ELEOLRJUDSK\���7KH�IRUPHU�FRQWDLQV�RQO\�WKH�VRXUFH�WH[W�RI�WZHQW\�WKUHH�
FRPSRVLWLRQV�E\�WZHOYH�SRHW�VDLQWV��ZKHUHDV�WKH�ODWWHU� �DOVR�FRQWDLQV��LQ�DGGLWLRQ�WR�
WKDW��D�PRGHUQ�7DPLO�FRPPHQWDU\�DQG�DQ�(QJOLVK�WUDQVODWLRQ�

$V�LQGLFDWHG��QRQH�RI�WKRVH�HGLWLRQV�FDQ�EH�VDLG�WR�EH�WRWDOO\�VFKRODUO\��DOWKRXJK�WKH\�
KDYH�WKHLU�URRWV�LQ�HDUOLHU�HGLWLRQV��VRPH�RI�ZKLFK�ZHUH�FORVHU�WR�WKH�VWDQGDUGV�RI�
WH[WXDO�FULWLFLVP�EHFDXVH�WKH\�KDG�EHHQ�PDGH�RQ�WKH�EDVLV�RI�PDQXVFULSWV��,I�ZH�FRQ�
VLGHU�௠UVW� WKH�3,70��DQG� LI�ZH� OLPLW�RXUVHOYHV� WR� LWV� LQLWLDO�SDUW�ZKLFK� LV�FDOOHG�
7ÕYÃUDP�DQG�ZKLFK�RFFXSLHV�WKH�PDMRU�SDUW�RI�WKH�௠UVW�����SDJHV�LQ�WKH������SDJHV�
RI�3,70�$��RQH�RI�WKH�PRVW�VFKRODUO\�RI�DOO�H[LVWLQJ�HGLWLRQV�LV�SUREDEO\�WKDW�RI�
7�9�� �*RSDO�,\HU�������������	��������ZLWK�D�ORQJ�LQWURGXFWLRQ�E\�)UDQ©RLV�*URV���
EHFDXVH�LW�OLVWV�DOO�WKH�YDULDQWV�IRXQG�LQ�DOO�WKH�SUHFHGLQJ�HGLWLRQV���DQG�LQ�D�QXPEHU�RI�

6LPLODUO\��WKH�7LUXYÃFDNDP��ZKLFK��DORQJ�ZLWK�WKH�7LUXNNďYDL\ÃU��LV�FDOOHG�(LJKWK�7LUXPXЩDL�ZLOO�
EH�UHIHUUHG�WR�RFFDVLRQDOO\�DV�3,70����WKH�7LUXYLFDLSSÃ�7LUXSSDOOÃБзX�DV�3,70����WKH�7LUXPDQ�
WLUDP� DV� 3,70����� WKH� (OHYHQWK� 7LUXPXЩDL� �3DWLQďUÃQ� 7LUXPXЩDL�� DV� 3,70���� DQG� WKH�
3HUL\DSXUÃБDP�DV�3,70ܛ�
�WKLUG�HGLWLRQ�RU�WKLUG���EHFDXVH�LW�ZDV�DOUHDG\�LQ�LWV�PĭГЩÃP�SDWLSSXقSRSXODUف��FDOO�WKLV�HGLWLRQ,ة�
UHSULQW"��LQ�6HSWHPEHU�������WKH�௠UVW�HGLWLRQ�KDYLQJ�DSSHDUHG�LQ�'HFHPEHUܖ����
����LQ�3,70�$���7KHUH�LV�RI�FRXUVH�D�ORW�RIظ��ج�7KLV�FRXQW�LV�EDVHG�RQ�WKH�FKDUW�IRXQG�RQ�SSة�
GL௟HUHQFHV�EHWZHHQ�WKRVH�FRPSRVLWLRQV�EHFDXVH�WKH�VKRUWHVW�RQH��DWWULEXWHG�WR�SRHW�QRج�����
FRQWDLQV�RQO\�RQH�VWDQ]D��DQG�LV�KLV�RQO\�FRPSRVLWLRQ��ZKHUHDV�WKH�ORQJHVW�RQH��DWWULEXWHG�WR�SRHW�
QRج�����DOLDV�&ÕNNLѺÃU��FRQWDLQV������VWDQ]DV��7KH�YDVW�PDMRULW\�RI�FRPSRVLWLRQV��KRZHYHU��KDYH�
RQO\����RU����VWDQ]DV��DQG�DUH�UHIHUUHG�WR�E\�PH�KHUH�DVف�K\PQVق��:H�VKDOO�VHH�PRUH�DERXW�WKLV�
ODWHU�
���7LY\D��DOVR�VSHOOHG�WLYYL\D��LV�WKH�WDPLOLVHG�IRUP�RI�6DQVNULW�GLY\DقRXU�WKRXVDQG(ف�1ÃOÃ\LUDP�LVة�
���3LUDSDQWDP�LV�6DQVNULW�SUD�EDQGKD��$V�ZH�VKDOO�VHH��WKH�SUHFLVH�PHWKRG�IRU�DUULYLQJ�DW�DقGLYLQHف
FRXQW�RI������YDULHV�৙RP�HGLWLRQ�WR�HGLWLRQ�
��Q�WKLV�DUWLFOH��IRU�WKH�VDNH�RI�EUHYLW\��,�VKDOO�UHIHU�WR�WKH�IRXU�ELJ�VXEGLYLVLRQV�RI�1$73�DV,ة
1$73�̾��1$73�̿��1$73�̀�DQG�1$73�́�DQG�,�VKDOO�RFFDVLRQDOO\�UHIHU�WR�LQGLYLGXDO�FRPSRVL�
WLRQV� LQ� WKH�1$73�E\� DGGLQJ�QXPEHUV��)RU� LQVWDQFH�� WKH�7LUXSSÃYDL� FDQ�EH� UHIHUUHG� WR� DV�
1$73�̾���7KRVH�DEEUHYLDWLRQV�DUH�SUHVHQWHG�LQ�&KDUWV���WR�����VHH�6HFWLRQ����DQG�WKH�PDLQ�
DEEUHYLDWLRQV�DUH�OLVWHG�LQ�WKH�ELEOLRJUDSK\�
����UDQ©RLV�*URV(ة������O[YLL��PHQWLRQVف�PRUH�WKDQ�WZHOYH�KXQGUHG�HPHQGDWLRQV�VXSSOLHG�WR�WKH�
UHIHUHQFH�HGLWLRQ��7قKH\�DUH�OLVWHG�DQG�GLVFXVVHG�LQ�7�9���*RSDO�,\HU��������O[[[L[�FO[[LL���:H�DOVR�
KDYH�D�OLVW�RI�SÃзD�SÕWDЏNDЁ�LQ�7�9���*RSDO�,\HU������������ظ����
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PDQXVFULSWV�ZKLFK�KDG�QRW�EHHQ�FRQVXOWHG�E\�WKH�HGLWRUV�RI�HDUOLHU�HGLWLRQV����,Q�WKH�
FDVH�RI�WKH�1$73��WKH�PRVW�VFKRODUO\�RI�WKH�HGLWLRQV�ZKLFK�,�ZDV�DEOH�WR�FRQVXOW�LV�
SUREDEO\�WKH�0XUUD\�5DMDP�HGLWLRQ���LQ�IRXU�YROXPHV��1$73���LQ�ELEOLRJUDSK\���
ZKLFK�DOVR�OLVWV�DOO�WKH�YDULDQW�UHDGLQJV�NQRZQ�DW�WKH�WLPH�ZKHQ�LW�ZDV�SULQWHG��DQG�
DOO�WKH�HDUOLHU�HGLWLRQV���7KDW�HGLWLRQ�ZDV�VWDUWHG�XQGHU�WKH�OHDGHUVKLS�RI�6���9DL\ÃSXUL�
3LѶѶDL�DQG�ZDV�FRQWLQXHG�D৚HU�KLV�GHDWK�E\�WKH�PHPEHUV�RI�KLV�WHDP�RI�FROODERUDWRUV�

�0HWULFDO�WH[W�DQG�VDQGKL�VSOLW�WH[Wܐ
$V�,�KDYH�SRLQWHG�RXW�LQ�&KHYLOODUG��������DW�D�FRQIHUHQFH�RUJDQL]HG�E\�,1),77��
QHLWKHU�7�9���*RSDO�,\HU������ظ�������QRU�1$73���FDQ�EH�FRQVLGHUHG�DV�DQ�XOWLPDWH�
DQVZHU�WR�WKH�TXHVWLRQ��ZKLFK�WH[W�VKRXOG�D�PRGHUQ�HGLWLRQ�RI�7DPLO�GHYRWLRQDO�
OLWHUDWXUH�SURYLGH�LWV�UHDGHU�ZLWK"�7KH�UHDVRQ�LV�WKDW�WKH�WH[W�SURYLGHG�E\�ERWK�WKRVH�
HGLWLRQV�LV�Dف�VDQGKL�VSOLW�WH[Wق��ZKHUHDV�WKH�WH[W�ZKLFK�KDV�EHHQ�WUDQVPLWWHG�RYHU�
WKH�FRXUVH�RI�FHQWXULHV�LV�Dف�PHWULFDO�WH[W��7قKH�GL௟HUHQFH�EHWZHHQ�WKHVH�WZR�PRGHV�
RI�SUHVHQWDWLRQ�FDQ�EH�H[SODLQHG�LQ�D�SUHOLPLQDU\�ZD\�E\�FRPSDULQJ�URZ���DQG�URZ�
��LQ�&KDUW����ZKHUH�RQH�VWDQ]D�৙RP�WKH�7ÕYÃUDP�LV�WDNHQ�DV�DQ�LOOXVWUDWLRQ�

&KDUW����VDQGKL�VSOLW�WH[W�YV��PHWULFDO�WH[W���ܐ7ÕYÃUDP�ܑة

/H[LFDO�OHYHO�
�7�9���*RSDO�,\HUؾV�WH[W�

FHQQHO�DP�NDЅDГLS�SDЅDГDWWX�D\DOÕ�FHЅXP�
SXГГDL�YHБ�NLЅL\LO�SDYDЁDP�SXUDL�SĭQWDUÃ\�
WXГГL��QDO�LPDL\ďU�PXзL�Wď\�NDЅDOíU��FROíU׀�
SLГГXFH³FDзDL\LO�SLЩDL�SÃPSX�XзDГ�YDLWWDWÕ"ֹ��

0HWULFDO�/HYHO�
�3URMHFW�0DGXUDL�WH[W�

FHQQH�ODЏNDЅD�ГLSSDЅD�ГDWWD\D�OÕFHЅXP�
SXГГDL�YHБNLЅL�\LЩSDYD�ЁDPSXUDL�SĭQWDUÃ\�
WXГГL��QDOOLPDL�\ďUPXзL�Wď\NDЅD�OíUFROíU�
SLГГX�FH³FDзDL�\LЩSLЩDL�SÃPSXзDГ�YDLWWDWÕ"

�O[YLLج�RQFHUQLQJ�WKH�VWDWXV�RI�WKH�HGLWLRQ��)UDQ©RLV�*URV�ZULWHV��LQ�KLV�ORQJ�LQWURGXFWLRQ��RQ�S&ة���
�WKH�XVXDO�SULQFLSOHV�RI�WH[WXDO�FULWLFLVP�DUH�KDUGO\�SHUWLQHQW�WR�D�WH[W�ZKLFK�LV�DOVR�YHU\�PXFKف
GL௟XVHG��2Q�WKH�RWKHU�KDQG�WKHUH�LV��WR�WKLV�GD\��QR�PHDQ�ZKLFK�ZRXOG�OHDG�WR�HVWDEOLVKLQJ�D�
FHQVXV�RI�YDULHWLHV�RI�WKH�ďWXYÃU�WUDGLWLRQ��,Q�VKRUW��ZH�WHQG�WR�FRQVLGHU�WKLV�HGLWLRQ�DV�WKH�SUH�
FULWLFDO�VWDJH�� LQGLVSHQVDEOH�WR�WKH�GHYHORSPHQW�RI�D�VWULFWHU�WH[WXDO�VWXG\��\HW�RQH�EDVHG�RQ�
SULQFLSOHV�RWKHU�WKDQ�WKH�FRGLFRORJ\�DQG�HVSHFLDOO\�RQ�WKH�PHWULFDO�DQDO\VLV�DQG�IRUPXODH�>ً@ق��
$Q�LPSRUWDQW�H[SUHVVLRQ�LQ�WKLV�VWDWHPHQW�LVف�SUH�FULWLFDO�VWDJHق�
��9�0ة�� �6XEUDKPDQ\D�$\\DU�WUDQVODWHV�WKLV�YHUVH�DV�IROORZV��2K�/RUG�ZLWK�ZKRVH�IHHW�WKHف�
FURZQV�RI�WKH�JRRG�WHYDU�FORVHO\�FRPH�LQWR�FRQWDFW��LQ�3ĭQWDUÃ\��ZKHUH�E\�WKH�VLGHV�RI�WKH�WDQNV�
DGMDFHQW�WR�WKH�UHG�SDGG\�௠HOGV��WKH�௡RZHUV�RI�3X҈҈DL��PDVW�ZRRG�WUHH��UHVHPEOH�FRUDO�O\LQJ�RQ�
D�ZKLWH�FORWK��SOHDVH�WHOO�PH�WKH�UHDVRQ�IRU�KDYLQJ�SODFHG�WKH�FUHVFHQW�ZLWK�WKH�FREUD�LQ�WKH�UHG�
DQG�HQWZLQLQJ�FDзDLق���6HH�ELEOLRJUDSK\��'LJLWDO�7ÕYÃUDP��
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�OH[LFDO�OHYHO��D�WH[W�GLYLGHG�LQWR�IRXU�OLQHV�DQG����H�VHH�LQ�WKH�XSSHU�SDUW�RI�&KDUW:ت
HDFK�RI�WKRVH�OLQHV�FRQWDLQV�EODQN�VSDFHV�VHSDUDWLQJ�ZRUGV��0HDQZKLOH��ZH�VHH�LQ�WKH�
ORZHU�SDUW��PHWULFDO�OHYHO��D�WH[W�FRQVLVWLQJ�RI�IRXU�PHWULFDO�OLQHV��DзL���HDFK�RI�WKHP�
FRQWDLQLQJ�௠YH�PHWULFDO�XQLWV�WUDGLWLRQDOO\�FDOOHG�FíUف�PHWULFDO�IHHWق��:H�FDQ�UHDG�LQ�
7�9���*RSDO�,\HU�������������WKDW�KH�WKLQNV�WKDW�WKH�VWDQ]D�XQGHU�FRQVLGHUDWLRQ�REH\V�
D�VHW�RI�PHWULFDO�VSHFL௠FDWLRQV�GHVLJQDWHG�E\�WKH�WHFKQLFDO�H[SUHVVLRQ�NDOL�QLODLW�WXЩDL�
DQG�FDQ�EH�IXUWKHU�H[SODLQHG�DV�IDOOLQJ�XQGHU�DQ�LFRQLF�IRUPXOD�H[SUHVVLEOH�DVف�WÕPÃ�
NĭYLЁDP�NĭYLЁDP�NĭYLЁDP�NĭYLЁDPق��DV� LV�PDGH�FOHDU�E\�WKH�SDUWLDO�VFDQQLQJ�JLYHQ�
LQ��&KDUW���

&KDUW����ܐ6FDQQLQJ�RI�OLQHV���DQG���LQ�7ÕYÃUDP�ܑة

�$ҫ,!
�&ì5�WHPSODWH فWÕPÃق!�FHQQH���&ì5!
�&ì5�WHPSODWH فNĭYLѶDPق!�OD҄NDѺD���&ì5!
�&ì5�WHPSODWH فNĭYLѶDPق!�҈LSSDѺD���&ì5!
�&ì5�WHPSODWH فNĭYLѶDPق!�҈DWWD\D���&ì5!
�&ì5�WHPSODWH فNĭYLѶDPق!�OÕFHѺXP���&ì5!
��$ҫ,!

�$ҫ,!
�&ì5�WHPSODWH فWÕPÃق!�SX҈҈DL���&ì5!
�&ì5�WHPSODWH فNĭYLѶDPق!�YH҆NLѺL���&ì5!
�&ì5�WHPSODWH فNĭYLѶDPق!�\LҞSDYD���&ì5!
�&ì5�WHPSODWH فNĭYLѶDPق!�ѶDPSXUDL���&ì5!
�&ì5�WHPSODWH فNĭYLѶDPق!�SĭQWDUÃ\���&ì5!
��$ҫ,!�ًًً�HWF�

���$ҫ,!�LQGLFDWH�WKH�EHJLQQLQJ�DQG�WKH�HQG�RI�D�PHWULFDO�OLQH��$ҫ,!�DQG��7KH�WDJVت
ZKHUHDV�WKH�WDJV��&ì5!�DQG���&ì5!�LQGLFDWH�WKH�EHJLQQLQJ�DQG�WKH�HQG�RI�D�PHWUL�
FDO�IRRW��FíU���$V�IRU�WKH�WUDGLWLRQDO�GHVLJQDWLRQV�WÕPÃ�DQG�NĭYLЁDP��XVHG�DV�QDPHV�
IRU�WKH�WHPSODWH��WKH\�DUH�FRQYHQWLRQDO�LFRQLF�GHVLJQDWLRQV�IRU�UHIHUULQJ�WR�ZKDW�LV�
FRPPRQ��LQ�WHUPV�RI�V\OODELF�VWUXFWXUH��WR�WKH�VWULQJVف�FHГГHق�DQGف�SXГГDLق�RQ�WKH�
RQH�KDQG��DQG�WRف�ODЏNDЅDف��قГLSSDЅDف��قГDWWD\Dف��قOÕFHЅXPف��قYHБNLЅLف��ق\LЩSDYDف��قЁDP�
SXUDLق�DQGف�SĭQWDUÃ\ق�RQ�WKH�RWKHU�KDQG�
�RZHYHU��LQ�RUGHU�WR�KDYH�D�PRUH�FRPSOHWH�UHSUHVHQWDWLRQ��ZH�PXVW�DGG�DQRWKHU+ت
OD\HU�ZKLFK�LV�WKH�PXVLFDO�OD\HU��EHFDXVH�WKH�VWDQ]DV�RI�WKH�7ÕYÃUDP�DUH�LQWHQGHG�WR�
EH�VXQJ��XVLQJ�D�SDUWLFXODU�PHORG\�DQG�D�SDUWLFXODU�PXVLFDO�PRGH��RU�SDБ���ZKLFK�LQ�
WKH�FDVH�RI�WKLV�VWDQ]D�LV�FDOOHG�LQWDЁDP��7KH�IROORZLQJ�FKDUW�DWWHPSWV�WR�FDSWXUH�WKLV�
FRPSOH[LW\���

�XOO\�XQGHUVWDQGLQJ�WKLV�FRPSOH[LW\�ZRXOG�UHTXLUH�H[SORULQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH(ة��
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&KDUW���LHUDUFK\�RI�OHYHOV+ة

$ 0XVLFDO�OHYHO &HQQH�ODЏNDЅD�ГLSSDЅD�ГDWWD\D�
OÕFHЅXP���ً

6XQJ�ZLWK�D�PHORG\�LQ�
LQWDЁDP

% 0HWULFDO�OHYHO &HQQH�ODЏNDЅD�ГLSSDЅD�ГDWWD\D�
OÕFHЅXP���ً

)HHW�UHFLWHG�PHWULFDOO\

& /H[LFDO�OHYHO FHQQHO�DP�NDЅDГLS�SDЅDГDWWX��
D\DOÕ�FHЅXP���ً

:RUGV�UHDG�DV�SODLQ�WH[W

' 6HPDQWLF�OHYHO UHG�SDGG\�0253+�௠HOG��
WDQN�2%/�DGMDFHQW�WR�IHUWLOH

:RUGV�XQGHUVWRRG

��IRU�ZKLFK�D�K\PQ�VXFK�DV�7ÕYÃUDP�ܑ��ZDV�LQWHQGHG�ZDV�ULWXDOقQRUPDO�XVHف�7KHت
VLQJLQJ����,Q�WZHQWLHWK�FHQWXU\�,QGLD��WKHUH�VWLOO�H[LVWHG�VFKRROV�IRU�SURIHVVLRQDO�
VLQJHUV��FDOOHG�ďWXYÃU��VHH�,PDJH�����ZKHUH�GXULQJ�D�SHULRG�RI�௠YH�\HDUV�\RXQJ�ER\V�
ZRXOG�EH�WUDLQHG�LQ�WKH�SURSHU�ZD\�RI�VLQJLQJ�KXQGUHGV�RI�K\PQV��7KLV�FRUUHVSRQGV�
WR�/HYHO�$�LQ�&KDUWܒ�

PHWULFDO�OHYHO��OHYHO�%���ZKHUH�D�OLQH�VXFK�DV�WďзXзDL\D�FHYL\DГ�YLзDL\ÕЩL\ďU�WĭYHБ�PDWLFĭWL�>OLQH���LQ�
7ÕYÃUDPܐܐ��@�LV�GHVFULEHG�E\�7�9�� �*RSDO�,\HU�������������DV�KDYLQJ�௠YH�PHWULFDO�IHHW�DQG�WKH�
PXVLFDO�OHYHO��OHYHO�$��ZKHUH�WKH�VDPH�OLQH�LV�VDLG�E\�7�9���*RSDO�,\HU������������WR�IROORZ�D�WHP�
SODWH��NDззDЁDL��ZKLFK�LV�H[SUHVVHG�DVف�WÃГD�WÃГD�WDГD�WÃГDГD�WÃГDГD�WÃГÃ�WDГD�WÃГÃ��7قKLV�ZLOO�QRW�
EH�DWWHPSWHG�KHUH�
�5�3DWLNDP�3ÃзXYÃUف���������6HH�WKH�FKDSWHU���LQ�&KDPSDNDODNVKPLة��LWXDO�6LQJLQJ�DV�D�0HDQV�
RI�&RPPXQLFDWLRQ�LQ�(DUO\�0HGLHYDO�6RXWK�,QGLDق�

,PDJH�����قVFKRRO�IRU�FKDQWLQJ�VLQJLQJ�SHUIRUPHUVف��ďWXYÃU�SÃзDFÃODLة
�'KDUPD�SXUDP��)HEUXDU\�������SKRWRJUDSK�E\�-HDQ�/XF�&KHYLOODUG�
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�Q�DGGLWLRQ�WR�WKRVH�SURIHVVLRQDO�VLQJHUV��WKHUH�DUH�DOVR�GHYRWHHV�ZKR�WUDLQ�WKHP,ت
VHOYHV�WR�VLQJ�WKH�7ÕYÃUDP��LQ�JURXSV����$QG�LQ�WKH�FDVH�RI�WKH�1$73��,�DP�WROG�WKDW�
WKHUH�DUH�DOVR�JURXSV�RI�GHYRWHHV��FDOOHG�NďЭзL��ZKR�PHHW�UHJXODUO\�WR�VLQJ�LW��DOWKRXJK�
,�KDYH�QRW�\HW�REVHUYHG�LW�GLUHFWO\�

ܑ�7RZDUGV�D�VXUYH\�RI�PHWUH�LQ�7DPLO�%KDNWL�OLWHUDWXUH

7KLV�JHQHUDO�SUHVHQWDWLRQ�EHLQJ�JLYHQ��,�VKDOO�QRZ�PRYH�FORVHU�WR�WKH�FXUUHQW�WDUJHW�
RI�P\�RZQ�H[SORUDWLRQ��ZLWKLQ�WKH�ZKROH�RI�WKH�ODQGVFDSH�ZKLFK�KDV�EHHQ�VNHWFKHG�
LQ�WKH� LQWURGXFWLRQ��7KDW�WDUJHW�FRQFHUQV�WKH�VWDWXV�RI� WKH� OHYHO� UHIHUUHG�WR� LQ�
&KDUW����DV�OHYHO�%��L�H��WKHف�PHWULFDO�OHYHOق���,�GR�REVHUYH�WKDW�D�QXPEHU�RI�HGLWLRQV�
�ZKLFK�ZH�VKDOO�H[DPLQH�PRUH�LQ�GHWDLO�LQ�ZKDW�IROORZV��FRQVLGHU�LW�XVHIXO�WR�JLYH�D�
PHWULFDO� FKDUDFWHULVDWLRQ�RI� WKH� FRPSRVLWLRQV�EHORQJLQJ� WR� WKH�1$73�DQG� WKH�
3,70�� �2Q�WKH�RWKHU�KDQG��RWKHU�HGLWLRQV�GR�QRW�FRQVLGHU� LW�QHFHVVDU\�WR�PDNH�
VWDWHPHQWV�FRQFHUQLQJ�PHWUH��7R�WKLV�FDQ�EH�DGGHG�WKDW�VHYHUDO�RI�WKH�WHFKQLFDO�
WHUPV�ZKLFK�DUH�FXUUHQWO\�XVHG�E\�HGLWRUV�IRU�GHVFULELQJ�7DPLO�%KDNWL�OLWHUDWXUH�৙RP�
D�PHWULFDO�SRLQW�RI�YLHZ��DUH�DOVR�IRXQG��DV�LV�QDWXUDO��ZLWKLQ�PHWULFDO�WUHDWLVHV�DQG�
WKHLU�FRPPHQWDULHV��7KRVH�WUHDWLVHV�DQG�FRPPHQWDULHV�DUH�KRZHYHU�SUREDEO\�SRVWH�
ULRU�WR�PRVW�RI�WKH�GHYRWLRQDO�OLWHUDWXUH�LWVHOI��,W�LV�WKHUHIRUH�QHFHVVDU\�WR�VFUXWLQLVH�
DOO�WKRVH�WH[WV��WU\LQJ�WR�WUDFH��LI�SRVVLEOH��WKH�SURJUHVVLYH�GHYHORSPHQW�RI�WKH�GHV�
FULSWLYH�WHUPLQRORJLFDO�V\VWHP���ZKLFK�PD\�KDYH�EHHQ�VWDQGDUGLVHG�E\�D�QXPEHU�RI�
HGLWRUV��VWDUWLQJ�LQ�WKH���WK�FHQWXU\��ZKHQ�SULQWHG�ERRNV�DSSHDUHG���,GHDOO\��RQH�
VKRXOG�DOVR�WU\�WR�YHULড়�KRZ�FORVH�WKH�GHVFULSWLYH�V\VWHP�LV�WR�WKH�WH[WXDO�UHDOLW\��EXW�
WKDW�FDQ�RQO\�UHPDLQ�D�GLVWDQW�JRDO�IRU�WKH�WLPH�EHLQJ��EHFDXVH�
�WKH�VL]H�RI�WKH�FRUSXV�WR�EH�H[DPLQHG�DQG�VFDQQHG�LV�D�FKDOOHQJH�WR�DQ\�VXFKذذه
DWWHPSW�

�\WKH�QDWXUH�RI�WKH�WH[WXDO�UHDOLW\�FDQQRW�EH�DSSUHKHQGHG�SHUIHFWO\�ZLWKRXW�DQذذه
UHFRXUVH�WR�KXPDQ�LQWHUSUHWHUV��DQG�ZLWKRXW�WKH�H[SHULHQFH�ZKLFK�WKH\�EULQJ�
ZLWK�WKHP�

�WKH�JUDPPDWLFDO�FRUSXV��LQ�ZKLFK�RQH�PD\�KRSH�WR�௠QG�PDQ\�UHOHYDQW�SLHFHV�RIذذه
LQIRUPDWLRQ��LV�LWVHOI�KXJH�

�RU�WKRVH�UHDVRQV��WKH�SUHOLPLQDU\�WDVN�VHHPV�WR�EH�WR�PDNH�D�VXUYH\�RI�ZKDW(ت
HGLWRUV�DQG�JUDPPDULDQV�KDYH�VWDWHG�FRQFHUQLQJ�WKH�PHWULFDO�IRUP�RI�7DPLO�GHYRWLR�
QDO�OLWHUDWXUH��ZLWK�D�YLHZ�WR��XOWLPDWHO\��ZKHQ�WKH�VXUYH\�ZLOO�KDYH�EHHQ�FRPSOH�
WHG����FUHDWLQJ�D�GDWD�EDVH��RU�DQ�HOHFWURQLF�HGLWLRQ���ZKLFK�ZRXOG�FRQWDLQ�DOO�WKDW�

���Q,ة������UHFRUGHG�VHYHUDO�WUDLQLQJ�VHVVLRQV�FRQGXFWHG�E\�D�WHDFKHU�LQ�$PSDODWWX�ÂҬX,������ظ
$L\DU�0DҬDP�7HUX��DOLDV�.RVDNNDGDL�6W���LQ�3RQGLFKHUU\�
�7KH�XQGHUO\LQJ�TXHVWLRQ�LVة���+RZ�GLG�WKH�7DPLO�JUDPPDWLFDO�WUDGLWLRQ�GHYHORS�DQG�ZKDW�ZDV�
LWV�GRPDLQ�RI�DSSOLFDWLRQ��DW�GL௟HUHQW�SRLQWV�RI�WLPH"
�7KHUH�VKRXOG�DOVR�EH�D�YHUL௠FDWLRQ�SDUW�LQ�WKDW�VXUYH\��L�H��D�FRPSDULVRQ�RI�WKH�DFWXDO�PHWULFDOة��
FKDUDFWHULVWLFV�ZLWK�ZKDW�WKH\�DUH�WKHRUHWLFDOO\�VXSSRVHG�WR�EH�
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LQIRUPDWLRQ��ZLWK�VSHFL௠F�DWWHQWLRQ�EHLQJ�JLYHQ�WR�WKH�FRQWUDGLFWLRQV�EHWZHHQ�WKH�
YDULRXV�VRXUFHV��7KDW�GDWD�EDVH�VKRXOG�LGHDOO\�FRQWDLQ�DOO�WKH�IRXU�OHYHOV�PHQWLRQHG�
LQ�&KDUWܒ��)RU�WKDW�UHDVRQ��D�JUHDW�SDUW�RI�WKH�FXUUHQW�DUWLFOH�ZLOO�EH�GHYRWHG�WR�DQ�
DQDO\VLV�RI�ZKDW�LV�VHHQ�LQ�VHYHUDO�HGLWLRQV�RI�WKH�1$73�DQG�WKH�3,70��FRQFHUQLQJ�
WKH�FKRLFHV�PDGH�E\�WKHLU�HGLWRUV��EHFDXVH�ZKHQ�DQ�HGLWRU�RI�7DPLO�%KDNWL�WH[WV���
PDNHV�GHFLVLRQV�FRQFHUQLQJ�WKH�ZD\�KH�SUHVHQWV�WKH�WH[WV�WR�WKH��IXWXUH��XVHUV�RI�KLV�
ERRNV��PDQ\�RI�WKDW�HGLWRUؾV�GHFLVLRQV�ZLOO�EH�EDVHG�RQ�ZKDW�KH�EHOLHYHV�WKH�PHWUH�
WR�EH��7KHVH�GHFLVLRQV�FRQFHUQ�WKH�VSOLWWLQJ�RI�WKH�WH[WXDO�VWUHDP�DQG�WKH�PHWD�GDWD�
WKDW�DFFRPSDQLHV�LW��SUHFHGLQJ�RU�IROORZLQJ�LW��7KH\�KDYH�FRQVHTXHQFHV�RQ�WKH�ZD\�
WKH�UHDGHU�ZLOO�UHFHLYH�WKH�WH[W�DQG�RQ�WKH�ZD\�WKH�WH[W�ZLOO�EH�IXUWKHU�WUDQVPLWWHG��
8OWLPDWHO\��WKH�HGLWRUؾV�GHFLVLRQV���PD\�EH�URRWHG�LQ�DW�OHDVW�௠YH�VRXUFHV�
�ZKDW�KH�KDV�VHHQ�LQ�HDUOLHU�SULQWHG�HGLWLRQV�FRQFHUQLQJ�WH[W�SUHVHQWDWLRQ�DQGذذه
PHWD�GDWD�

�ZKDW�KH�KDV�VHHQ�LQ�PDQXVFULSWVذذه��
�FROOHFWLYH"��UHFLWDWLRQ�RI�WKRVH��ZKDW�KH�NQRZV�৙RP�UHDO�SHUVRQDO�SUDFWLFH�LQ�WKHذذه
WH[WV�E\�WKH�FRPPXQLW\�IRU�ZKLFK�WKHVH�WH[WV�DUH�DXWKRULWDWLYH�

�ZKDW�KH�WKLQNV�WKH�7DPLO�*UDPPDULDQV�ZKRVH�ZRUNV�KDYH�EHHQ�SUHVHUYHG�E\�WKHذذه
WUDGLWLRQف�WHOOق�KLP�WR�GR��DQG�KRZ�PXFK�KH�EHOLHYHV�WKLV�LV�DSSOLFDEOH�RU�IHDVLEOH�

�ZKDW�WKH�PHGLXP�KH�LV�XVLQJ�DOORZV�KLP�WR�GRذذه�DV�,�KDYH� MXVW�VXJJHVWHG��QHZ�
SRVVLELOLWLHV�KDYH�RSHQHG�XS�IRU�WKH�IRUWKFRPLQJ�HOHFWURQLF�HGLWLRQV��ZLWK�UHVSHFW�
WR�WKH�GXDOLW\�EHWZHHQ�PHWULFDO�WH[W�DQG�VDQGKL�VSOLW�WH[W�

�7�6���*DQJDGKDUDQ	��7ÕYÃUDP�PHWUHV��DFFRUGLQJ�WR�7�9���*RSDO�,\HUܒ

)RUWXQDWHO\��ZLWK�UHVSHFW�WR�WKH�UHVHDUFK�ZKLFK�PXVW�EH�GRQH��LQ�RUGHU�WR�GR�WKH�
VXUYH\��D�JUHDW�DPRXQW�RI�ZRUN�LQ�WKLV�GLUHFWLRQ�KDV�EHHQ�GRQH�E\�JUHDW�VFKRODUV�
VXFK�DV�7�9�� �*RSDO�,\HU�>�������ZKRVH@����ظ�����7ÕYÃUDP�Â\YXWWXБDL��SUHSDUHG�
ZLWK�WKH�KHOS�RI�KLV�EURWKHU��7�6���*DQJDGKDUDQ�>��������ظ@��FRQWDLQV��RQ�SSظ���ج�
�����YHU\�SUHFLVH� LQIRUPDWLRQ�RQ�WKH�PHWUHV�XVHG�LQ�WKH�7ÕYÃUDP��$Q�DEULGJHG�
FRPSLODWLRQ�RI�DOO�WKH�VWDWHPHQWV�DYDLODEOH� LQ�WKDW�YROXPH�FRQFHUQLQJ�WKH�PHWUHV�
XVHG�LQ�WKH�����K\PQV�E\�&DPSDQWDU��WKH�����K\PQV�E\�$SSDU��DQG�WKH�����K\PQV�

�7KLV�DOVR�DSSOLHV�WR�WKH�FUHDWRUV�RI�RQ�OLQH�(�WH[WV��VXFK�DV�WKRVH�UHVSRQVLEOH�IRU�ZKDW�LV�IRXQGة��
RQ�*UHWLO��KWWS���௠LQGROR�VXE�XQL�JRHWWLQJHQ�GH�JUHWLO�KWP��RU�RQ�3URMHFW�0DGXUDL��KWWS���ZZZ�
SURMHFWPDGXUDL�RUJ���
����GR�QRW�FRQVLGHU�KHUH�WKH�SRVVLELOLW\�RI�XQFRQVFLRXV�PLVWDNHV��EXW�LQ�WKH�KLVWRU\�RI�WKH�WH[WXDO,ة
WUDQVPLVVLRQ�WKRVH�FDQ�DOVR�RI�FRXUVH�DFFRXQW�IRU�FKDQJHV�
�Q�WKLV�SUHVHQWDWLRQ��,�VKDOO�RQ�RQH�RFFDVLRQ�WDNH�DGYDQWDJH�RI�WKH�IDFW�WKDW�WKH�()(2�FRUH,ة��
FROOHFWLRQ�RI��9DLҢ҆DYD��PDQXVFULSWV�FRQWDLQV�����EXQGOHV��RQ�D�WRWDO�QXPEHU�RI�������ZKLFK�
SHUWDLQ�WR�WKH�1ÃOÃ\LUDW�7LYYL\DSSLUDSDQWDP��1$73���EHFDXVH�WKH\�HLWKHU�FRQWDLQ�WKH�7DPLO�VRXUFH�
WH[W��PĭODP��RU�VRPH�6DQVNULW�RU�0D҆LSUDYÃѶDP�FRPPHQWDU\��7KLV�ZLOO�EH�RI�FRXUVH�H[WUHPHO\�
SUHOLPLQDU\�
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E\�&XQWDUDU�LV�IRXQG�LQ�WKH�IROORZLQJ�WKUHH�FKDUWV��&KDUWV������DQG�����ZKHUH�WKH�
QDPHV� RI� WKH�PHWULFDO� VSHFL௠FDWLRQV��� SURYLGHG� E\� WKHP� DUH� OLVWHG� LQ� RUGHU� RI�
GHFUHDVLQJ�৙HTXHQF\��7KH\�DUH�

&KDUW����@��V�7ÕYÃUDP�>����K\PQV��3,70���WR�3,70ؾ0HWUHV�LQ�&DPSDQWDUة
�DFFRUGLQJ�WR�7�9��*RSDO�,\HU�DQG�7�6��*DQJDGKDUDQ�

0HWULFDO�
VSHFL௠FDWLRQV

5DQN +\PQV�FRXQW 2FFXUUHQFHV

NDOL�YLUXWWDP � ��� ����ܐ����ܐ����ܐ����ܐ����ܐ���ܐ
����ܐ����ܐ����ܐ����ܐ����ܐ����ܐ
����ܐ����ܐ����ܐ����ܐ����ܐ����ܐ
����ܐ����ܐ����ܐ����ܐ����ܐ����ܐ
����ܐ����ܐ����ܐ����ܐ����ܐ����ܐ
����ܐ����ܐ����ܐ����ܐ����ܐ����ܐ
�����ܐ�����ܐ�����ܐ�����ܐ����ܐ
�����ܐ�����ܐ�����ܐ�����ܐ
����ܑ����ܑ����ܑ�����ܐ�����ܐ
ܑ����ܑ����ܑ����ܑ����ܑ����ܑ����
ܑ����ܑ����ܑ����ܑ����ܑ����ܑ����
ܑ����ܑ����ܑ����ܑ����ܑ����ܑ����
ܑ����ܑ����ܑ����ܑ����ܑ����ܑ����
ܑ����ܑ����ܑ����ܑ����ܑ�����
ܑ�����ܑ�����ܑ�����ܑ�����
ܑ�����ܑ�����ܑ�����ܑ�����
����ܒ����ܒ�����ܑ�����ܑ�����ܑ
����ܒ����ܒ����ܒ����ܒ����ܒ����ܒ
����ܒ����ܒ����ܒ����ܒ����ܒ����ܒ
����ܒ����ܒ����ܒ����ܒ����ܒ����ܒ
����ܒ����ܒ����ܒ����ܒ����ܒ����ܒ
����ܒ����ܒ����ܒ����ܒ����ܒ����ܒ
����ܒ����ܒ����ܒ����ܒ����ܒ����ܒ
����ܒ����ܒ����ܒ����ܒ����ܒ����ܒ
����ܒ����ܒ����ܒ����ܒ����ܒ����ܒ
ܖ��ܒ�����ܒ�����ܒ�����ܒ

DЩXFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

� �� ����ܐ����ܐ���ܐ���ܐ���ܐ���ܐ���ܐ
����ܐ����ܐ����ܐ����ܐ����ܐ����ܐ

�7KRVH�VSHFL௠FDWLRQV�ZLOO�QRW�EH�H[SODLQHG�KHUH��EXW�ODWHU�LQ�WKH�DUWLFOHة��
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�����ܐ�����ܐ�����ܐ����ܐ����ܐ
����ܑ����ܑ����ܑ����ܑ�����ܐ
ܑ����ܑ����ܑ����ܑ����ܑ����ܑ����
ܑ����ܑ����ܑ����ܑ����ܑ����ܑ����
ܑ����ܑ����ܑ����ܑ����ܑ�����
ܑ�����ܑ�����ܑ�����ܑ�����
ܑ�����ܑ�����ܑ�����ܑ�����
�����ܒ�����ܒ�����ܒ����ܒ�����ܑ
���$$$ܒ�����ܒ�����ܒ

NDOLW�WXЩDL � �� ����ܐ����ܐ����ܐ���ܐ���ܐ���ܐ
�ܐ����ܐ����ܐ����ܐ������ܐ��
��ܑ���ܑ�����ܐ�����ܐ�����ܐ��
ܑ����ܑ����ܑ����ܑ����ܑ����ܑ����
����ܒ����ܒ���ܒ���ܒ����ܑ����ܑ
����ܒ����ܒ����ܒ����ܒ����ܒ����ܒ
����ܒ����ܒ����ܒ����ܒ����ܒ����ܒ
�ܒ����ܒ����ܒ����ܒ����ܒ����ܒ���
�����ܒ�����ܒ�����ܒ����ܒ����ܒ
ܖ��ܒ�����ܒ�����ܒ�����ܒ

WDUDYX�NRFFDNDP � �� ����ܐ����ܐ����ܐ����ܐ����ܐ����ܐ
����ܐ����ܐ����ܐ����ܐ����ܐ
����ܑ����ܑ����ܑ����ܑ�����ܐ
ܑ����ܑ����ܑ����ܑ����ܑ����ܑ����
ܑ����ܑ����ܑ����ܑ����ܑ����ܑ�ܖ

ÃFLUL\D�LБDLNNXЩDз�
зXЩDL

� �� ����ܐ����ܐ����ܐ����ܐ����ܐ����ܐ
�����ܐ�����ܐ�����ܐ�����ܐ����ܐ
ܑ����ܑ����ܑ�����ܐ�����ܐ����
�ܒ���ܒ���ܒ�����ܑ����ܑ����ܑ���
ܘ�ܒ����ܒ����ܒ����ܒ����ܒ

NDOLQLODLW�WXЩDL � �� ܑ���ܑ���ܑ���ܑ���ܑ���ܑ���ܑ���
ܑ�����ܒ����ܒ���ܒ����ܑ����ܑ��
ܗ�ܒ����ܒ����ܒ����ܒ����ܒ����ܒ

HЅXFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

� �� ����ܑ����ܑ����ܑ����ܑ����ܐ����ܐ
�����ܒ�����ܒ�����ܒ����ܑ����ܑ
ܒ��ܒ�����ܒ�����ܒ

�6HH�'LJLWDO���GHVLJQDWHV�D�K\PQ�ZKLFK�WXUQHG�RXW�WR�EH�DQ�LQWHUSRODWLRQق$$$ܒف�7KH�UHIHUHQFHة��
7ÕYÃUDP��
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YD³FL�YLUXWWDP � �� ����ܐ����ܐ����ܐ����ܐ����ܐ
�����ܐ�����ܐ�����ܐ�����ܐ
ܘ��ܒ�����ܐ�����ܐ�����ܐ

YD³FLW�WÃЅLFDL � � �ܐ����ܐ����ܐ����ܐ����ܐ����ܐ���
ܐ�ܒ����ܒ����ܐ

HБFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

�� � ��ܐ����ܐ����ܐ����ܐ����ܐ��
ܘ�ܑ�����ܐ�����ܐ

NXЩDз�зÃЅLFDL �� � ܛ�ܒ�����ܒ�����ܒ

QÃODзLPÕO�YDLSSX �� � ܗ��ܒ���ܒ���ܒ

íUDзLPÕO�YDLSSX �� � ܕܒ���ܒ

NDззDЁDLN�NDOLW�WXЩDL �� � ܠ�ܐ�����ܐ

LБDLNNXЩDЁ�ÃFLUL\DP �� � ܗ��ܐ

YHБ�FHQWXЩDL �� � ܠ�ܒ

0L[HG�PHWUH �� � ܓ�ܒ

&KDUW����0HWUHV�LQ�$SSDUؾV�7ÕYÃUDP�>����K\PQV��3,70���WR�3,70��@�
�DFFRUG�LQJ�WR�7�9���*RSDO�,\HU�DQG�7�6���*DQJDGKDUDQ�

0HWULFDO�
VSHFL௠FDWLRQV

5DQN +\PQV�FRXQW 2FFXUUHQFHV

NDOL�YLUXWWDP � ��� ����DQGܓ����ܓ����ܓ����ܓ����ܓ
৙RPܔ���XSWRܔ�������

HБFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

� ��� ��ܘ�ܕ���XSWRܕ����DQG�৙RPܓ

DЩXFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

� �� ���ܓ���ܓ���ܓ���ܓ���ܓ���ܓ���ܓ
DQG�৙RPܓ����XSWRܘ�ܓ���

�����DUH�WUDGLWLRQDOO\�ODEHOHG�7LUXN�.XЩXQWRNDLܔ���WRܔ�7KH�K\PQV�LQ�WKH�UDQJH�৙RPة��
�ܕ���WRܕ�7KH�K\PQV�LQ�WKH�UDQJH�৙RPة����DUH�WUDGLWLRQDOO\�ODEHOHG�7LUXW�7ÃБзDNDP�
��ܓ����WRܓ�7KH�K\PQV�LQ�WKH�UDQJH�৙RPة���DUH�WUDGLWLRQDOO\�ODEHOHG�7LUX�1ÕULFDL�
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NDззDЁDLN�NDOLW�
WXЩDL

� �� ৙RPܓ����XSWRܜ�ܓ���

WDUDYX�NRFFDNDP � � ܢܓ����ܓ����ܓ���ܓ

HЅXFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

� � ܗܓ

ÃFLUL\D�LБDLNNXЩDз�
зXЩDL

� � ܣܓ

NDOLW�WXЩDL � � ܐ�ܓ

NDOLW�WÃЅLFDL � � ܘܓ

&KDUW����@��V�7ÕYÃUDP�>����K\PQV��3,70ؾ0HWUHV�LQ�&XQWDUDUة
�DFFRUGLQJ�WR�7�9���*RSDO�,\HU�DQG�7�6���*DQJDGKDUDQ�

0HWULFDO�VSHFL௠FDWLRQV 5DQN +\PQV�FRXQW 2FFXUUHQFHV

NDOL�YLUXWWDP � �� ����ܖ����ܖ����ܖ����ܖ���ܖ
����ܖ����ܖ����ܖ����ܖ����ܖ
����ܖ����ܖ����ܖ����ܖ����ܖ
����ܖ����ܖ����ܖ����ܖ����ܖ
�ܖ����ܖ����ܖ����ܖ����ܖ���
ܕ�ܖ����ܖ

HБFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

� �� ����ܖ����ܖ���ܖ���ܖ���ܖ���ܖ
����ܖ����ܖ����ܖ����ܖ����ܖ
����ܖ����ܖ����ܖ����ܖ����ܖ
����ܖ����ܖ����ܖ����ܖ����ܖ
����ܖ����ܖ����ܖ����ܖ����ܖ
ܓ�ܖ

DЩXFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

� �� ����ܖ����ܖ����ܖ���ܖ���ܖ
����ܖ����ܖ����ܖ����ܖ����ܖ
ܐ��ܖ����ܖ����ܖ

�����DUH�WUDGLWLRQDOO\�ODEHOHG�7LUX�9LUXWWDPܓ����WRܓ�7KH�K\PQV�LQ�WKH�UDQJH�৙RPة��
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HЅXFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

� �� ����ܖ����ܖ����ܖ���ܖ���ܖ
����ܖ����ܖ����ܖ����ܖ����ܖ
ܘ�ܖ����ܖ

NDззDЁDLN�NDOLW�WXЩDL � � �ܖ����ܖ����ܖ����ܖ����ܖ���
�ܖ����ܖ�����ܖ��

NDOLQLODLW�WXЩDL � � ����ܖ����ܖ����ܖ����ܖ����ܖ
ܐ�ܖ

WDUDYX�NRFFDNDP � � �ܖ����ܖ����ܖ����ܖ����ܖܑ

ÃFLUL\D�LБDLNNXЩDз�зXЩDL � � ܗ�ܖ����ܖ

NDOLW�WÃЅLFDL � � ܘ�ܖ

�V�REVHUYDؾ7R�WKLV�PXVW�EH�DGGHG�WKDW�ZH�DUH�DOVR�OXFN\�WR�KDYH�7�9���*RSDO�,\HUت
WLRQV�� LQ�D�VHW�RI�ERRNV�SXEOLVKHG�LQ�������RQ�WKH��VRPHWLPHV�PXOWLSOH��ZD\V�RI�
VFDQQLQJ�WKH�VWDQ]DV�RI�WKH�3HUL\DWLUXPRЅL��D�FRPSRQHQW�RI�1$73���$GGLWLRQDOO\��
RQH� RI� WKH� DUWLFOHV� ZKLFK� LV� FRQWDLQHG� LQ� WKH� VHFRQG� RI� KLV� WKUHH� YROXPHV� RI�
.DззXUDLNDЁ�����������JLYHV�FRQFLVH�DQG�OXFLG�UHPDUNV�RQ�WKH�KLVWRU\�RI�WKH�HGLWLRQ�
RI�7DPLO�GHYRWLRQDO�OLWHUDWXUH��7KHVH�VRXUFHV�RI�LQIRUPDWLRQ�DUH��KRZHYHU��IRU�WKH�
WLPH�EHLQJ��RQO\�DYDLODEOH�WR�WKRVH�ZKR�FDQ�UHDG�WKHP�LQ�WKH�RULJLQDO�7DPLO��7KH�
VDPH�FDQ�EH�VDLG�RI�WKH�ZHDOWK�RI� LQIRUPDWLRQ�FRQWDLQHG�LQ�YROXPHV����DQG�����
GHYRWHG�WRف�\ÃSSXق�DQG�WRف�YLUXWWDP�	�YDББDPق��RI�WKH����YROXPHV�7DPLЅ�,ODNNDБDS�
3ÕUDNDUÃWL��7,3$���$Q�(QJOLVK�YHUVLRQ�RI�WKH�7,3$�KDV�EHHQ�SUHSDUHG�E\�7�6���*DQ�
JDGKDUDQ��DQG�DQ�HOHFWURQLF�HGLWLRQ�LV� LQ�SUHSDUDWLRQ��EXW�VRPH�WLPH�ZLOO�HODSVH�
EHIRUH�WKH�UHDGHU�ZKR�LV�LQWHUHVWHG�LQ�WKRVH�WRSLFV��EXW�FDQQRW�UHDG�WKH�RULJLQDO�GDWD��
FDQ�PDNH�XVH�RI�WKLV�IRUWKFRPLQJ�UHIHUHQFH�ZRUN�

RPRJHQHRXV�JURXSV�RI�VWDQ]DV+�ܓ

2Q�WKH�EDVLV�RI�WKH�FKDUWV�FRQWDLQHG�LQ�WKH�SUHFHGLQJ�VHFWLRQ��WKH�UHDGHU�VKRXOG�QRZ�
KDYH�D�QRPLQDO�SUHOLPLQDU\�SHUFHSWLRQ�RI�WKH�PHWULFDO�GLYHUVLW\�RI�7DPLO�GHYRWLRQDO�
OLWHUDWXUH��DW�OHDVW�DV�IDU�DV�WKH�7ÕYÃUDP�LV�FRQFHUQHG��EHFDXVH�LI�ZH�FRPELQH�WKH�GDWD�
IRXQG�LQ�WKH�WKUHH�FKDUWV��ZH�REWDLQ�D�OLVW�RI�VHYHQWHHQ�7DPLO�WHFKQLFDO�GHVLJQDWLRQV�
XVHG�IRU�WKH�FKDUDFWHULVDWLRQ�RI�����K\PQV��D����WK�K\PQ�EHLQJ�GHVFULEHG�LQ�&KDUW�
��DVف�PL[HG�PHWUHق�����$PRQJ�WKRVH�GHVLJQDWLRQV��RQO\�RQH��,БDLNNXЩDЁÃFLUL\DP��

�FXYDзLS�SDWLSSX�YDUDOÃЩЩLO�WÕYÃUDW�WLUXPXЩDLNDЁXP�WLYYL\DS�SLUDSDQWDف�7KH�WLWOH�RI�WKH�DUWLFOH�LVة��
PXPق��SSظ�������
�NDOL�YLUXWWDP��DQG��DV���WR���DUH�LQ�RQH�PHWUH[��VWDQ���ܒ�7ÕYÃUDP��FHSWLRQDO�K\PQ]Q�WKLV�H,ة��
VWDQ]DV���WR����LQ�DQRWKHU�PHWUH��NDOLW� WXЩDL���DV�UHPDUNHG�E\�9�0�� �6XEUDKPDQ\D�$\\DU��VHH�
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ZKLFK�LV�XVHG�IRU�FKDUDFWHUL]LQJ�7ÕYÃUDPܐ������KDV�WR�EH�VHW�DSDUW�EHFDXVH�WKDW�
FRPSRVLWLRQ�LV�QRW�PDGH�XS�RI�VWDQ]DV����7KH�UHPDLQLQJ�����FRPSRVLWLRQV�DUH�DOO�
KRPRJHQRXV�JURXSV�RI�VWDQ]DV��HDFK�JURXS�EHLQJ�FKDUDFWHULVHG�E\�RQH�DPRQJ�WKH�
VL[WHHQ�GHVLJQDWLRQV����$V�IRU�WKH�OHQJWK�RI�WKH�K\PQV��WDNLQJ�WKH�VWDQ]D�DV�D�XQLW��
WKH�PRVW�৙HTXHQW�VL]H�LVف�HOHYHQ�VWDQ]DVق��IRXQG�LQ�����K\PQV��IROORZHG�E\ف�WHQ�
VWDQ]DVق��IRXQG�LQ�����K\PQV���EXW�RWKHU�VL]HV�DUH�DOVR�IRXQG��DV�LQGLFDWHG�LQ�WKH�
IROORZLQJ�FKDUW�

&KDUW���GLVWULEXWLRQ�RI�OHQJWK�LQ�7ÕYÃUDP�K\PQVة

/HQJWK�
�LQ�VWDQ]DV�

�� �� �� �� �� � � � � � � � � �

1XPEHU�RI�
K\PQV

� � �� ��� ��� �� � � � � � � � �

��L�H��RZHYHU��LI��JRLQJ�EH\RQG�WKH�7ÕYÃUDP��ZH�H[DPLQH�ZLWKLQ�WKH�ZLGHU�SLFWXUH+ت
WKH�3,70�DQG�WKH�1$73��WKH�UHPDLQLQJ�FRPSRVLWLRQV�E\�WKH�WZHQW\�IRXU�RWKHU�
ĜDLYD�DXWKRUV�DQG�E\�WKH�WZHOYH�9DLҢ҆DYD�DXWKRUV��ZH�GR�௠QG�WKDW�PDQ\�RI�WKHP�KDYH�
D�PXFK�PRUH�FRPSOH[�VWUXFWXUH��PHWULFDOOO\�VSHDNLQJ��WKDQ�WKH�FRPSRVLWLRQV�E\�WKH�
WKUHH�DXWKRUV�RI�WKH�7ÕYÃUDP��)RU�LQVWDQFH��DPRQJ�WKH�IRXU�FRPSRVLWLRQV�DWWULEXWHG�
WR�1DPPÃѺYÃU��ZKLFK�DUH�PHQWLRQHG�LQ�6HFWLRQ�����WKH�ORQJHVW�RQH��UHIHUUHG�WR�DV�
7LUXYÃ\PRЅL��790���LV�D�VLQJOH�FRPSRVLWLRQ�FRQWDLQLQJ������VWDQ]DV��EXW�GLYLGHG�
LQWR�����VXE�JURXSV��HDFK�RI�WKHP�EHLQJ�KRPRJHQHRXV�৙RP�D�PHWULFDO�SRLQW�RI�
YLHZ��(DFK�VXE�JURXS�LV�DOVR�UHIHUUHG�WR�DV�EHLQJ�D�WLUXYÃ\PRЅL��DQG�FRQWDLQV�HOHYHQ�
VWDQ]DV��H[FHSW�IRU�RQH�H[FHSWLRQDO�JURXS�ZKLFK�FRQWDLQV�WKLUWHHQ�VWDQ]DV����7KH�
PHWULFDO�VSHFL௠FDWLRQ�IRU�WKH�௠UVW�JURXS�RI�HOHYHQ�VWDQ]DV�LQ�WKH�7LUXYÃ\PRЅL��790��

'LJLWDO�7ÕYÃUDP���,W�LV�DGGHG�LQ�7ÕYÃUDP�Â\YXW�WXБDL��S�������WKDW�VWDQ]D����IROORZV�WKH�VSHFL௠�
FDWLRQV�RI�ÃFLUL\D�QÕUWWXЩDL�
����7LUXYHЅXNĭЩЩLUXNNDL��7KLV�FRPSRVLWLRQة LV�H[FHSWLRQDO��FRQVLVWLQJ�RI�D�VLQJOH�YHUVH��KDYLQJ�
IRUW\�VHYHQ�OLQHV�
�Q�GHFUHDVLQJ�RUGHU�RI�৙HTXHQF\��WKH�PHWULFDO�FKDUDFWHULVDWLRQV�IRXQG�LQ�WKH�7ÕYÃUDP��DFFRU,ة��
GLQJ�WR�7�9���*RSDO�,\HU�DQG�7�6�� �*DQJDGKDUDQ�DUH��NDOL�YLUXWWDP������K\PQV��HБFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP������K\PQV��DЩXFíUN�NDЅLQHзLODзL�\ÃFLUL\D�YLUXWWDP�������NDOLW�WXЩDL������NDззDЁDLN�
NDOLW�WXЩDL������WDUDYX�NRFFDNDP������ÃFLUL\D�LБDLNNXЩDз�зXЩDL������HЅXFíUN�NDЅLQHзLODзL�\ÃFLUL\D�YLUXW�
WDP������NDOLQLODLW�WXЩDL������YD³FL�YLUXWWDP������YD³FLW�WÃЅLFDL�����NXЩDз�зÃЅLFDL�����QÃODзLPÕO�YDLSSX��
���íUDзLPÕO�YDLSSX�����NDOLW�WÃЅLFDL�����YHБFHQWXЩDL�ܐ�
�SDWWX���$V�DQ�LOOXV��RU�WLUXYÃ\PRЅL��DUH�IXUWKHU�JURXSHG�LQWR����GHFDGHV��7KH�����VXE�JURXSVة��
WUDWLRQ��ZH�FDQ�VD\�WKDW�WKH�H[FHSWLRQDO�WLUXYÃ\PRЅL�ZKLFK�FRQWDLQV����VWDQ]DV�LV�790�ܑ���L�H��WKH�
�WK�WLUXYÃ\PRЅL�LQ�WKH��QG�SDWWX��,WV�VWDQ]DV�FDQ�EH�UHIHUUHG�WR�DV�790�ܑܖ��WR�ܑܜܖ�,WV�LQFLSLW�
LVف�NÕFDYDГ�WDPDUق�DQG�LWV�PHWUH�LV�NDOL�QLODLW�WXЩDL�
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DOLDV�1$73�́��LV�FDOOHG�NDOL�YLUXWWDP��ZKHUHDV�WKH�JURXS�RI�HOHYHQ�VWDQ]DV�LPPHGLD�
WHO\�IROORZLQJ�LW�LV�VDLG�WR�EH�FRPSRVHG�DFFRUGLQJ�WR�WKH�VSHFL௠FDWLRQV�RI�YD³FLW�WXЩDL��
$OO�LQ�DOO��QLQH�PHWUHV�DUH�UHSUHVHQWHG�LQ�WKH�790�DQG�WKH�GHWDLO�ZLOO�EH�JLYHQ�LQ�
6HFWLRQ�7ܛ�KH�QH[W�TXHVWLRQ�D�UHDGHU�PLJKW�ZDQW�WR�DVN�DW�WKLV�VWDJH�LV�WKH�IRO�
ORZLQJ��ZK\�GR�ZH�VD\�WKDW�WKH������VWDQ]DV�IRXQG�LQ�WKH�790�DUH�D�VLQJOH�FRPSR�
VLWLRQ��ZKHUHDV�ZH�VD\�WKDW�WKH������VWDQ]DV�FRQWDLQHG�LQ�WKH�6HYHQWK�7LUXPXЩDL�
�3,70�����ZKLFK�FRQWDLQV�DOO�WKH�K\PQV�FRPSRVHG�E\�&XQWDUDU��UHSUHVHQWV�����
K\PQV��RU�SDWLNDPV�"���7KH�DQVZHU�OLHV�LQ�WKH�IDFW�WKDW�WKHUH�LV�DQ�RUJDQLF�OLQN�ERWK�
ZLWKLQ�DQG�EHWZHHQ�WKH�YDULRXV�VXE�JURXSV�RI�WKH�790�EHFDXVH�WKHLU�VWDQ]DV�DUH�
OLQNHG��DQG�WKH\�DUH�WKHPVHOYHV�FRQQHFWHG��LQ�DQ�DQWÃWL�UHODWLRQVKLS��D�IHDWXUH�ZKLFK�
ZLOO�EH�H[SODLQHG�LQ�6HFWLRQ�7ܕ�KLV�FRQWUDVWV�ZLWK�ZKDW�ZH�VHH�LQ�WKH�7ÕYÃUDP��LWV�
K\PQV�GR�QRW�DSSHDU�DV�EHLQJ�SDUWV�RI�D�ELJJHU�FRPSRVLWLRQ�EXW�DUH�VLPSO\�SHUFHLYHG�
DV�LQGLYLGXDO�LWHPV�ZLWKLQ�D�FROOHFWLRQ�
��VKDOO�QRZ�WU\�WR�PDNH�D�IHZ�PRUH�SUHFLVH�VWDWHPHQWV�FRQFHUQLQJ�WKH�ZRUG,ت
��ZKLFK�,�KDYH�EHHQ�XVLQJ��XQWLO�QRZ��LQ�ZKDW�PD\�KDYH�DSSHDUHG�DV�D�QRQقVWDQ]Dف
WHFKQLFDO�PDQQHU�
�\DV�VKRXOG�EH�FOHDU�৙RP�WKH�SUHFHGLQJ�GLVFXVVLRQ��WKH�LWHPV�FRQFHUQHG�DUH�QRW�RQOذذه
WKH�FRPSRQHQWV�LQ�WKHف�K\PQVق�UHIHUUHG�WR�LQ�6HFWLRQ����EXW�DOVR�WR�WKH�HOHPHQWV�
LQ�WKH�KRPRJHQHRXV�VXE�XQLWV��FDOOHG�WLUXPRЅL�RU�WLUXYÃ\PRЅL����ZKLFK�DUH�FRQVWL�
WXWLYH�RI�WKH�ORQJHU�FRPSRVLWLRQV��VXFK�DV�WKH�790��VHH�WKH�IRRWQRWHV�DWWDFKHG�WR�
&KDUW�����IRU�PRUH�GHWDLOV��

��\ZH�VKDOO�VDذذه LQ�D�SUHOLPLQDU\�IDVKLRQ��WKDW�D�YHUVH� LV�D�VWDQ]D� LI� LW� LV�SDUW�RI�D�
KRPRJHQHRXV�JURXS��EH�LW�D�K\PQ��RU�D�VXE�JURXS�LQ�D�ORQJHU�FRPSRVLWLRQ��

���WKDW�ORJLF�FDQ�KRZHYHU�EH�VXEYHUWHG��DV�ZH�VKDOO�VHH�LQ�6HFWLRQذذه
�DOVR��LW�PXVW�EH�VDLG�WKDW�VWDQ]DV�DUH�WKH�QDWXUDO�XQLW�IRU�UHFLWDWLRQ�DQG�DUH��PRVW�RIذذه
WKH�WLPH��PDGH�XS�RI�IRXU�OLQHV��DзL���DOWKRXJK�WKLV�LV�QRW�WKH�RQO\�SRVVLELOLW\���

�FRQFHUQLQJ�WKH�WHUPLQRORJ\�WR�EH�XVHG�LQ�7DPLO��,�VKRXOG�DGG�WKDW�ZKHQ�,�VD\�WKDWذذه
D�K\PQ��VXFK�DV�7ÕYÃUDPܐ����FRQVLVWV�RI�HOHYHQ�VWDQ]DV��ZKDW�,�FDOO�Dف�K\PQق�
ZRXOG�QRUPDOO\�EH�UHIHUUHG�WR�QRZDGD\V�LQ��PRGHUQ�DFDGHPLF��7DPLO�DV�D�SDWLNDP�
DQG�ZKDW�,�FDOO�Dف�VWDQ]Dق�ZRXOG�QRUPDOO\�EH�UHIHUUHG�WR�E\�PRGHUQ�H[SHUWV�RI�
GHYRWLRQDO�OLWHUDWXUH�HLWKHU�DV�D�SÃFXUDP��RU�DV�D�SÃзDO��RU�DV�D�SÃззX���

���7KLV�FRXQW�LV�EDVHG�RQ�WKHة�����YROXPH�ZKLFK�LV�SDUW�RI�7�9���*RSDO�,\HUؾV�HGLWLRQ�
��V�790��WKH�VXE�XQLWV�DUH��DV�DOUHDG\�VDLG��FDOOHG�WLUXYÃ\PRЅL��)RU�RWKHU�DXWKRUVؾRU�1DPPÃѺYÃU(ة��
VXFK�DV�7LUXPD҄NDL�ÂѺYÃU�RU�3HUL\ÃѺYÃU��WKH�VXE�XQLWV�DUH�FDOOHG�WLUXPRЅL�
�OWKRXJK�PRVW�VWDQ]DV�SRVVHVV���OLQHV��WKHUH�DUH�H[FHSWLRQV�VXFK�DV$ة��
���ZKLFK�KDYH��ظ��3,70��1$73�̾���DQG�LQ�WKH�7LUXYHPSÃYDL��WKH�VWDQ]DV�LQ�WKH�7LUXSSÃYDLذذه
���OLQHV�HDFK�

���ZKLFK�KDYH��ظ��3,70���DQG�WKH�7LUXYDPPÃГDL���ظ��3,70��WKH�VWDQ]DV�LQ�WKH�7LUXSRГГĭFDOذذه
��OLQHV�HDFK�

���ZKLFK�KDYH���OLQHV�HDFK���ظ��3,70��WKH�VWDQ]DV�LQ�WKH�7LUXYXQWL\ÃUذذه
�HWFذذه
�V�ZRUN��ZH�FDQ�VHH�WKDW�KH�XVHV�WKH�ZRUG�SÃFXUDPؾ7DNLQJ�RXU�H[DPSOHV�৙RP�7�9���*RSDO�,\HUة��
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�KRZHYHU��LW�VKRXOG�EH�NHSW�LQ�PLQG�WKDW�WKRVH�H[SHUWV�ZRXOG�DOVR��IROORZLQJ�WKHذذه
7DPLO�JUDPPDWLFDO�WUDGLWLRQ��UHIHU�WR�PRVW�RI�WKH�SRHPV�EHORQJLQJ�WR�&D҄NDP�
OLWHUDWXUH�WRR�DV�SÃзDO�RU�DV�SÃззX����JLYLQJ�WKRVH�ZRUGV�TXLWH�D�GL௟HUHQW�PHDQLQJ��
DOWKRXJK�WKH\�ZRXOG�SUREDEO\�QRW�XVH�WKH�ZRUG�SÃFXUDP�IRU�WKDW�SXUSRVH���

�LWذذه LV�RQO\�LQ�ERUGHUOLQH�FDVHV�WKDW�ZH�GR�௠QG�FRPSRVLWLRQV�FRQWDLQLQJ�RQO\�RQH�
VWDQ]D�

�DQ�DGGLWLRQDO�EXW�PRUH�HOXVLYH�IHDWXUH�LV�WKDW�WKH�HOHPHQWV�LQ�D�JURXS�DSSHDU�DVذذه
GL௟HUHQW�ZD\V�RIف�VD\LQJ�WKH�VDPH�WKLQJ��6قHH�IRU�LQVWDQFH�7�9���*RSDO�,\HU��������
�ܐ�V�FRPPHQWDU\�RQ�7ÕYÃUDPؾ�������DOVR�DSSOLFDEOH�XSWRܐ������RUX�SRUXЁ�PÕO�
SDWLГRГЩX�DзXNNL�YDQWDYÃЩXف�>VHH@�KRZ�HOHYHQ�>VWDQ]DV@�DUH�SLOHG�RQ�WKH�VDPH�VLQJOH�
PHDQLQJق�

�KDW�LV�WKHQ�WKH�PDLQ�GL௟HUHQFH�EHWZHHQ�&D҄NDP�OLWHUDWXUH�DQG�%KDNWL�OLWHUD:ت
WXUH��ZKLFK�PDNHV�PH�ZDQW�WR�XVH�D�VSHFL௠F�WHUP��VXFK�DVف�VWDQ]D�7"قKH�GL௟HUHQFH�
LV�YLVLEOH�LQ�WKH�KRPRJHQHRXV�FKDUDFWHU�RI�WKH�HOHPHQWDU\�EXLOGLQJ�EORFNV�ZKLFK�
DUH�IRXQG�LQ�WKH�GHYRWLRQDO�FRPSRVLWLRQV��7KH�KRPRJHQHLW\�OLHV�IRU�LQVWDQFH�LQ�WKH�
QXPEHU�RI�OLQHV��DзL��ZKLFK�DUH�IRXQG�WR�EH�WKH�VDPH�LQ�DOO�WKH�VWDQ]DV�EHORQJLQJ�
WR�RQH�KRPRJHQRXV�JURXS��)RU�LQVWDQFH��LQ�WKH�7ÕYÃUDP��LI�D�K\PQ�LV�GHVFULEHG�DV�
EHLQJ�FRPSRVHG�LQ�NDOL�YLUXWWDP��ZKLFK�LV�WKH�PRVW�৙HTXHQW�PHWULFDO�VSHFL௠FDWLRQ��
DQG�FRQFHUQV�����K\PQV���LW�PHDQV��DPRQJ�RWKHU�WKLQJV����WKDW�DOO�LWV�VWDQ]DV�ZLOO�
FRQVLVW�RI� IRXU� OLQHV��DзL���HDFK� OLQH�EHLQJ�IXUWKHU�VXEGLYLGHG� LQWR� IRXU�PHWULFDO�

LQ�7�9�� �*RSDO�,\HU��������NDззXUDLNDЁ����Sج������WKDW�KH�XVHV�WKH�ZRUG�SÃзDO�LQ�7�9�� �*RSDO�,\HU�
������������DQG�WKDW�KH�XVHV�WKH�ZRUG�SÃззX�LQ�7�9���*RSDO�,\HU��������[FLY���7KRVH�UHIHUHQFHV�DUH�
VLPSO\�LQWHQGHG�WR�VKRZ�WKDW�WKH�XVDJH�H[LVWV�EXW�,�KDYH�QRW�WULHG�WR�H[DPLQH�WKH�৙HTXHQF\�RI�
WKRVH�ZRUGV�LQ�PRGHUQ�7DPLO�VFKRODUO\�DQG�RU�UHOLJLRXV�XVDJH��,W�VKRXOG�EH�QRWHG�WKDW�WKH�H[SUHV�
VLRQ�SÃ�FXUDP�LV�SUREDEO\��LQ�WKHRU\��VSHFL௠F�WR�LFDLSSÃ��EHFDXVHف�FXUDPق�VHHPV�WR�EH�WKH�WDPL�
OLVHG�IRUP�RI�6NW�� VYDUD��EXW�,�KDYH�QRW�WULHG�WR�YHULড়�ZKHWKHU� LW�KDV�UHJXODUO\�EHHQ�XVHG�E\�
PRGHUQ�DXWKRUV�LQ�WKH�FRQWH[W�RI�WKH�GHVFULSWLRQ�RI�L\DЩSÃ��$QG�,�VHH��DV�D�FRXQWHUH[DPSOH��WKDW�
LQ�1$73����WKH�H[SUHVVLRQ�LV�XVHG�LQGLVFULPLQDWHO\�IRU�ERWK�L\DЩSÃ�DQG�LFDLSSÃ��6HH�IRU�LQVWDQFH�
�RQ�SDJHVظ�������LQ�WKH�௠UVW�VHFWLRQ��WKH�FDWDORJXH��DззDYDБDL��ZKLFK�OLQNV�WKH�����VDFUHG�SODFHV�
�WLUXSSDWL��DQG�WKH�VWDQ]DV�WKDW�UHIHU�WR�WKHP��WKH�WLWOH�IRU�WKH��WK�FROXPQ�LV�SÃFXUDЏNDЁLГ�WDODLSSX�
�7KH�JUDPPDU�ZKLFK�GHVFULEHV�WKH�HDUOLHU�OLWHUDU\�&D҄NDP�FRUSXV��WKH�7RONÃSSL\DP��XVHV�WKHة��
ZRUG�SÃззXف�VRQJ�YHUVHق��DQG�VRPHWLPHV�SÃзDO��DV�LQ�73�L���LQ�RUGHU�WR�UHIHU�WR�ZKDW�ZH�QRZ�FDOO�
WKHف�SRHPVق�RI�&D҄NDP�OLWHUDWXUH��3ÃззX� LV�VDLG�WR�EH�RQH�RI�WKH�(ЅX�1LODPف�VHYHQ� ORFLق��VHH�
&KHYLOODUG��������7R�WKLV�PXVW�EH�DGGHG�WKDW�VRPH�FRPSRQHQWV�LQ�FRPSRVLWLRQV�XVLQJ�RQH�RI�WKH�
YDULHWLHV�RI�ZKDW�LV�FDOOHG�.DOL�PHWUH�DUH�DOVR�FDOOHGف�SÃззXق��6HH��73���L��
�V�FRPSRVLؾV�IDU�DV�SÃFXUDP�LV�FRQFHUQHG��1DPSL�Â҆ҬÃU�1DPSL�XVHV�LW�WR�UHIHU�WR�&DPSDQWDU$ة��
WLRQV��7KLV�XVDJH�LV�VHHQ�LQ�WKH�HLJKW\�WKLUG�NDББLف��DOOLWHUDWLQJ��SDLU�RI� OLQHVق�LQ�WKH�ÂЁXзDL\D�
3LЁЁDL\ÃU�7LUXYXOÃ�0ÃODL��3,70������,�KDYH�QRW�IRXQG�HDUOLHU�DWWHVWDWLRQV�
�قNDOL�YLUXWWDP�HззX�YDNDLف�\7KHUH�LV�RI�FRXUVH�PXFK�PRUH�WR�EH�VDLG��6HH�IRU�LQVWDQFH�WKH�HQWUة��
LQ�7,3$�����Sظ���ج������ZKHUH�HLJKW�SRVVLEOH�SDWWHUQV�IRU�NDOL�YLUXWWDP�DUH�SUHVHQWHG��VWDUWLQJ�
ZLWKف�PÃ��NĭYLЁDP��NĭYLЁDP��NĭYLЁDPق��VHH�&KDUW����IRU�DQ�LOOXVWUDWLRQ�RI�DQRWKHU�SDWWHUQ�RI�WKDW�
W\SH��ZLWKLQ�NDOLQLODLW�WXЩDL��
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IHHW���FíU�����$Q�DGGLWLRQDO�FRQVWUDLQW�LV�WKDW�WKHUH�ZLOO�EH�DQ�DOOLWHUDWLYH�UHODWLRQVKLS�
�VHH�6HFWLRQ����EHWZHHQ�WKH�IRXU�LQLWLDO�FíUV�RI�HDFK�OLQH��DV�LOOXVWUDWHG�E\�WKH�JUH\�
SDWFKHV�LQ�)LJXUH�$��MXVW�EHORZ���2Q�WKH�RWKHU�KDQG��LI�WKH�K\PQ�LV�FRPSRVHG�
HLWKHU�LQ�NDOLQLODLW�WXЩDL��RU�LQ�NDззDЁDLN�NDOLW�WXЩDL��RU�LQ�NDOLW�WXЩDL���ZH�NQRZ�WKDW�
HDFK�VWDQ]D�ZLOO�DOVR�FRQVLVW�RI�IRXU�OLQHV��ZLWK�DOOLWHUDWLYH�UHODWLRQVKLSV�EHWZHHQ�
WKH�LQLWLDOV��EXW�WKDW�WKLV�WLPH�WKH�OLQHV�ZLOO�EH�VXEGLYLGHG�LQWR�௠YH�FíUV��DV�LOOXV�
WUDWHG�E\�)LJXUH�%���DGGLWLRQDO�FRQVWUDLQWV�DOORZLQJ�XV�WR�GLVWLQJXLVK�EHWZHHQ�
WKRVH�WKUHH�PHWUHV���

���HQHUDOO\�VSHDNLQJ��WKH�FíUV��LQ�D�7DPLO�SRHP��DUH�WKHPVHOYHV�FRPELQDWLRQV�RI�WZR�RU�WKUHH*ة
VWLOO�VPDOOHU�XQLWV��FDOOHG�DFDL��7KH�DFDLV�WKHPVHOYHV�DUH�FRPELQDWLRQV�RI�VPDOOHU�FRQVWLWXHQWV�
FDOOHG�HЅXWWXV��$Q�DGGLWLRQDO�FRPSOLFDWLRQ�LV�WKDW�LQ�DQFLHQW�FODVVLFDO�7DPLO�SRHWU\��WKHUH�ZHUH�IRXU�
GLVWLQFW�W\SHV�RI�DFDL��FDOOHG�QÕU��QLUDL��QÕUSX�DQG�QLUDLSX��VHH�&KHYLOODUG�������ZKHUHDV�LQ�WKH�
SRVW�FODVVLFDO�DQG�LQ�WKH�%KDNWL�DQG�PHGLHYDO�SRHWU\��RQO\�WZR�GLVWLQFW�W\SHV�RI�DFDL�DUH�UHFR�
JQLVHG��VHH�<.��LQ�1LNODV�������H[FHSW�LQ�WKH�FDVH�RI�WKH�ODVW�IRRW����QDPHO\�QÕU�DQG�QLUDL���ظ���
RI�D�YHБSÃ�VWDQ]D��
�����6HFWLRQ���VKDOO�FRPH�EDFN�WR�WKDW�SRLQW�LQ�WKH�௠QDO�VHFWLRQ,ة��
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)LJ��$��7HPSODWH�IRU�NDOL�YLUXWWDPة
�DOOLWHUDWLRQ�EHWZHHQ�FíUV�LV�LQGLFDWHG�E\�JUH\�FRORXU�

)LJ��%�RPPRQ�WHPSODWH�IRU�NDOLW�WXЩDL��NDOLQLODLW�WXЩDL�DQG�NDззDЁDL�NDOLW�WXЩDL&ة
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�RPSDUHG�ZLWK�WKH�HDUOLHU�VWUDWD�RI�7DPLO�OLWHUDWXUH��WKH�LQQHU�KRPRJHQHLW\�RI�WKH&ت
JURXSV�RI�VWDQ]DV�WKDW�ZH�KDYH�GHVFULEHG�>LQ�WKH�FDVH�RI�7ÕYÃUDP@�DV�SDWLNDPV��RU�
VKDOO�GHVFULEH�LQ�WKH�FDVH�RI�1$73�DV�WLUXPRЅLV�RU�WLUXYÃ\PRЅLV��LV�ERWK�DQ�LQQRYDWLRQ�
DQG�D�VLPSOL௠FDWLRQ��6XFK�D�VLWXDWLRQ�FDQ�EH�FRPSDUHG�௠UVW�RI�DOO�ZLWK�WKH�VLWXDWLRQ�
LQ�WKH�FRUSXV�RI�&D҄NDP�OLWHUDWXUH��:H�GR�௠QG�IRU�LQVWDQFH�LQ�WKH�DQWKRORJ\�FDOOHG�
$LЏNXЩXQĭЩX��JURXSV�RI�WHQ�YHUVHV��RUف�GHFDGHVق��SDWWX��DGUHVVLQJ�D�FRPPRQ�WRSLF��
EXW�PRVW�RI�WKHP�DUH�QRW�KRPRJHQHRXV�৙RP�WKH�SRLQW�RI�YLHZ�RI�OHQJWK��L�H��WKH�
QXPEHU�RI�OLQHV���DOWKRXJK�WKH\�DUH�DOO�FRPSRVHG�LQ�D�PHWUH�FDOOHG�ÃFLUL\DP�E\�WKH�
7RONÃSSL\DP��7�����2Q�WKH�WRWDO�RI�௠য়�GHFDGHV�IRXQG�LQ�WKH�$LЏNXЩXQĭЩX��RQO\�
HOHYHQ�DUH�KRPRJHQHRXV�LQ�OHQJWK����EXW�WKHUH�DUH�WKLUW\�RQH�GHFDGHV�IRU�ZKLFK�WKH�
OHQJWK�RVFLOODWHV�EHWZHHQ�WZR�YDOXHV����VHYHQ�GHFDGHV�LQ�ZKLFK�LW�RVFLOODWHV�EHWZHHQ�
WKUHH�YDOXHV��DQG�RQH�GHFDGH�LQ�ZKLFK�WKHUH�DUH�YHUVHV�RI�IRXU�GL௟HUHQW�OHQJWKV���

VWHPDWLVDWLRQ�RI�WKH�DOOLWHUDWLYH�IHDWXUH�FDOOHG�HWXNDL\�6ܔ

$QRWKHU�VLJQ�RI�VWDQGDUGLVDWLRQ�LV�WKH�IDFW�WKDW�LQ�D�JUHDW�SDUW�RI�WKH�%KDNWL�FRUSXV��
EH� LW�1$73�RU�3,70��WKHUH� LV�V\VWHPDWLF�XVH�RI�WKH�DOOLWHUDWLYH�IHDWXUH��ZKLFK�
H[SHUWV�LQ�PHWULFV�FDOO�HWXNDL��D�WHFKQLFDO�WHUP�LQWURGXFHG�E\�WKH�7RONÃSSL\DP��ZKHUH�
LW� LV�SUHVHQWHG�DV�RQH�RI�WKH�YDULHWLHV�RI� WRзDLف�VWULQJLQJ����7قKDW�IHDWXUH�DOUHDG\�
H[LVWHG�LQ�WKH�ÃFLUL\DP�PHWUH�RI�&D҄NDP�OLWHUDWXUH�EXW�LWV�XVH�ZDV�VSRUDGLF�DQG�QRW�
DW�DOO�FRPSXOVRU\����:H�VHH�LW�GHYHORSLQJ�DQG�EHFRPLQJ�V\VWHPDWLF�௠UVW�RI�DOO�LQ�WKH�
WÃЅLFDL�FRPSRQHQWV��DOVR�FDOOHGف�LзDLQLODLS�SÃззXق�>FI��73���L@��RI�WKH�.DOLWWRNDL�
SRHPV�WKDW�IDOO�XQGHU�WKH�VSHFL௠FDWLRQ�FDOOHGف�RWWÃЅLFDLN�NDOLق�E\�VĭWUD�73���L�RI�WKH�
&H\\XЁL\DO�RI�WKH�7RONÃSSL\DP��,QWHUHVWLQJO\��WKRVH�WÃЅLFDLV�FRPH�LQ�WULSOHWV��DQG�DOO�
WKH�WÃЅLFDLV�ZLWKLQ�WKH�WULSOHW�PXVW�KDYH�WKH�VDPH�OHQJWK��PHDVXUHG�LQ�QXPEHU�RI�
OLQHV���)RU�LQVWDQFH��.DOLWWRNDL���FRQWDLQV�D�WULSOHW�RI���OLQHV�WÃЅLFDLV��.DOLWWRNDL���D�
WULSOHW�RI���OLQHV�WÃЅLFDLV�DQG�.DOLWWRNDL���D�WULSOHW�RI���OLQHV�WÃЅLFDLV��HWF��,I�ZH�YLHZ�
WKRVH�WÃЅLFDLV�DV�WKH�SUHGHFHVVRUV��LQ�7DPLO�OLWHUDWXUH��RI�WKH�QRWLRQ�RIف�VWDQ]Dق�ZKLFK�
ZH�DUH�FXUUHQWO\�GLVFXVVLQJ��ZH�VHH�WKDW�LQ�HDFK�RQH�RI�WKRVHف�SURWR�VWDQ]DVق��LI�,�PD\�
EH�DOORZHG�WR�UHIHU�WR�WKHP�LQ�WKDW�ZD\��WKH�LQLWLDO�FíUV�RI�DOO�WKH�OLQHV�DUH�LQ�DOOLWHUD�

�������6HH�&KHYLOODUGة���௠JXUH�����$QRWKHU�DQWKRORJ\�ZKLFK�FRQWDLQV�GHFDGHV�RI�SRHPV�LV�WKH�
3DWLЩЩXSSDWWX��EXW�DV� LQ�WKH�FDVH�RI�WKH�$LЏNXЩXQĭЩX��ZH�GR�QRW�KDYH�KRPRJHQHLW\�RI� OHQJWK�
EHWZHHQ�WKH�YDULRXV�SRHPV�FRPSRVLQJ�WKH�GHFDGHV��,QWHUHVWLQJO\��KRZHYHU��WKH�IRXUWK�GHFDGH�LQ�
WKH�3DWLЩЩXSSDWWX��FRQWDLQLQJ�SRHPV�QXPEHUHG�৙RP����WR�����LV�DQ�DQWÃWL��D�PHWULFDO�FDWHJRU\�
ZKLFK�ZLOO�EH�GLVFXVVHG�ODWHU�
�Q�GHFDGHV����������������DQG�����DOO�YHUVHV�KDYH�WKUHH�OLQHV��,Q�GHFDGHV�������DQG�����DOO�YHUVHV,ة��
KDYH�IRXU�OLQHV��,Q�GHFDGHV����DQG�����DOO�YHUVHV�KDYH�௠YH�OLQHV��,Q�GHFDGH����DOO�YHUVHV�KDYH���OLQHV�
�Q�WZHQW\�QLQH�GHFDGHV��WKH�RVFLOODWLRQ�LV�EHWZHHQ���OLQH�YHUVHV�DQG���OLQH�YHUVHV,ة��
����7KLV�LV�GHFDGHة���LW�FRQWDLQV���OLQHUV����OLQHUV����OLQHUV�DQG���OLQHUV�
�������6HH�&KHYLOODUGة���FKDUW����OLPE����
�WUDGLWLRQDO��SUHVHQWDWLRQ�LQ�(QJOLVK�RI�ZKDW�WRзDL�DQG�HWXNDL�DUH��VHH�<.���WR��RU�D�GHWDLOHG(ة��
<.���LQ�1LNODV������������ظ����
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WLYH�UHODWLRQVKLS��IRU�LQVWDQFH��LQ�.DOLWWRNDL����ZKHUH�WKH�WKUHH�WÃЅLFDLV�KDYH�IRXU�OLQHV�
HDFK��WKHUH�LV�DOOLWHUDWLRQ�EHWZHHQ�WRlaiYÃNL��PDlai\LЩDQWX��QLlai\L\D�DQG�PXlai\ÃNDP��
IRU�WKH�௠UVW�WÃЅLFDL��EHWZHHQ�LllHГD��NDllLЩDQWX��WRllL\DO�DQG�SXllÃNDP��IRU�WKH�VHFRQG�
WÃЅLFDL��DQG��EHWZHHQ�L˒DГLГЩL��ND˒DГLЩDQWX��YD˒DPíГSďO�DQG�WD˒DPHГЩďЁ�IRU�WKH�WKLUG�
WÃЅLFDL�
�7KH�HWXNDL�IHDWXUH�LV�DOVR�SURPLQHQW�LQ�WKH�OLWHUDU\�FRUSXV�ZKLFK�VWDQGV�FKURQRت
ORJLFDOO\�EHWZHHQ�&D҄NDP�SRHWU\�DQG�%KDNWL�SRHWU\��DQG�ZKLFK�FRQWDLQV�VXFK�ZRUNV�
DV� WKH�.XЩDЁ� DQG� WKH�1ÃODзL\ÃU�� ERWK�EHLQJ�SDUW�RI�ZKDW� LV� FDOOHG� WKH�3DWLQHБ�
.íЅNDБDNNX��7KH�YHUVHV�FRQWDLQHG�LQ�LW�DUH��PRVWO\��FRPSRVHG�LQ�D�PHWUH�FDOOHG�
YHБSÃ��WKH�GHYHORSPHQW�RI�ZKLFK�KDV�EHHQ�VWXGLHG�LQ�D�VHPLQDO�DUWLFOH�E\�9�6���5DMDP�
��������:H�௠QG�IRU�LQVWDQFH�LQ�WKH�1ÃODзL\ÃU��ZKLFK�FRQWDLQV�IRXU�KXQGUHG�TXD�
WUDLQV��WKDW�WKHVH�IDOO��৙RP�D�PHWULFDO�SRLQW�RI�YLHZ��XQGHU�WZR�PDLQ�SDWWHUQV��RQH�
RI�WKHP�EHLQJ�FDOOHG�QÕULFDL�YHБSÃ��DQG�IRXQG�LQ�WKUHH�KXQGUHG�TXDWUDLQV���WKH�RWKHU�
RQH�EHLQJ�FDOOHG� LГГLFDL�YHБSÃ��DQG�IRXQG�LQ�WKH�UHPDLQLQJ�KXQGUHG�TXDWUDLQV�����
%RWK�FDQ�EH�LOOXVWUDWHG��৙RP�WKH�SRLQW�RI�YLHZ�RI�HWXNDL��E\�WKH�IROORZLQJ�WHPSODWHV�
�6HH�)LJXUH�&�DQG�)LJXUH�'��

�����6HH�*�8���3RSHة�����

1a

2a

3a

4a

1b

2b

3b

4b

1c

2c

3c

4c

1d

2d

3d

)LJ��&�HWXNDL��LQ�WKH�IRXU�OLQHV�DQG�WKH�௠৚HHQ�FíUV�RI�D�QÕULFDL�YHБSÃ�VWDQ]D��OOLWHUDWLRQ$ة

)LJ��'�HWXNDL��LQ�WKH�IRXU�OLQHV�DQG�WKH�௠৚HHQ�FíUV�RI�DQ�LГГLFDL�YHБSÃ�VWDQ]D��OOLWHUDWLRQ$ة

1a

2a

3a

4a

1b

2b

3b

4b

1c

2c

3c

4c

1d

2d

3d
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�Q,ت WKRVH� WZR�௠JXUHV� �)LJXUH�&�DQG�)LJXUH�'��� WKH� DOOLWHUDWLYH� UHODWLRQVKLSV�
EHWZHHQ�VRPH�FíUV�KDYH�EHHQ�LQGLFDWHG�XVLQJ�VRPH�EODFN��ZKLWH�DQG�JUH\�PDUNLQJV�
�QDPHO\��D���D���D�DQG��D��DOO�VWDQG�LQ��LQ�)LJXUH�'��WKH�IRXU�FíUV�ZKLFK�DUH�LQ�JUH\ذذه
DOOLWHUDWLYH�UHODWLRQVKLS���

��LQ�)LJXUH�&��WKHUH�DUH�WZR�JURXSV�RI�LWHPV�VWDQGLQJ�LQ�DOOLWHUDWLYH�UHODWLRQVKLSذذه
7KH�௠UVW�JURXS�LQYROYHV�FíUV��D���D�DQG��G��ZKHUHDV�WKH�VHFRQG�JURXS�LQYROYHV��D�
DQG��D����,W�VKRXOG�DOVR�EH�VDLG��IRU�WKH�VDNH�RI�FRPSOHWLRQ��WKDW�LQ�ERWK�QÕULFDL�
YHБSÃ�DQG� LГГLFDL�YHБSÃ��DV� LQGLFDWHG�RQ�)LJXUH�&�DQG�)LJXUH�'��ZH�KDYH�IRXU�
OLQHV��EXW�WKH�IRXUWK��DQG�ODVW�� OLQH� LV�VKRUWHU�WKDQ�WKH�௠UVW�WKUHH��KDYLQJ�RQO\�
WKUHH�FíUV��,Q�DGGLWLRQ�WR�WKLV��WKH�ODVW�FíU��L�H��FíU��F�RQ�)LJXUHV�&�DQG�'��EHORQJV�
WR�D�VSHFLDO�FDWHJRU\��DQG�FRQWDLQV�RQO\�RQH�DFDL��XQOLNH�WKH�RWKHU�FíUV��7KLV�SDU�
WLFXODU�WUHDWPHQW�RI�WKH�ODVW�OLQH�LV�RQH�RI�WKH�JHQHUDO�FKDUDFWHULVWLFV�RI�WKH�PHWUH�
FDOOHG�YHБSÃ��RI�ZKLFK�QÕULFDL�YHБSÃ�DQG�LГГLFDL�YHБSÃ�DUH�VXE�FDWHJRULHV��VHH�&KDUW�
���LQ�6HFWLRQ����

�QÕULFDL�YHБSÃ�YV��NDззDЁDLN�NDOLW�WXЩDL���7ZR�W\SHV�RI�DQWÃWLVܕ

$V�FDQ�EH�VHHQ�LQ�&KDUWV������DQG����QHLWKHU�QÕULFDL�YHБSÃ�QRU�LГГLFDL�YHБSÃ�DUH�IRXQG�
DPRQJ�WKH�PHWUHV�XVHG�LQ�WKH�7ÕYÃUDP��7KHUH�DUH��KRZHYHU��VHYHUDO�FRQWULEXWRUV�WR�
WKH�ĜDLYD�FRUSXV��3,70��৙RP�ZKRP�ZH�KDYH�UHODWLYHO\�ORQJ�FRPSRVLWLRQV�WKDW�DUH�
SXUHO\�LQ� LГГLFDL�YHБSÃ��7KRVH�FRPSRVLWLRQV�LOOXVWUDWH�D�WHFKQLTXH�RI�OLQNLQJ�WKH�
VXFFHVVLYH�VWDQ]DV�WRJHWKHU�ZKLFK�LV�FDOOHG�DQWÃWL��7KH�DQWÃWL�IHDWXUH�FRQVLVWV�LQ�KDYLQJ�
TXDVL�OH[LFDO�LGHQWLW\���EHWZHHQ�WKH�ZRUG�ZKLFK�VWDQGV�LQ�WKH�ODVW�FíU�RI�RQH�VWDQ]D�
�L�H���F��DQG�WKH�ZRUG�IRXQG�LQ�WKH�௠UVW�FíU�RI�WKH�QH[W�VWDQ]D��L�H���D��VHH�)LJXUH�&��
������3,70��7KRVH�ĜDLYD�SRHWV��ZKRVH�ZRUN�LV�IRXQG�LQ�WKH�(OHYHQWK�7LUXPXЩDLت
DUH�

������VWDQ]DV��ÃUDLNNÃODPPDL\ÃU��ZKR�FRPSRVHG�WKH�$ЩSXWDW�7LUXYDQWÃWL.ذذه

ܞ��7KLV�FDQ�EH�LOOXVWUDWHG�E\�1ÃODзL\ÃUة��
���1$73�̒���FRPSRVHG�E\�1DPPÃѺYÃU��ZKLFK��7KLV�FDQ�EH�LOOXVWUDWHG�E\�WKH�3HUL\D�7LUXYDQWÃWLة
FRQVLVWV�RI����VWDQ]DV��)RU�LQVWDQFH��LQ�WKH�VHFRQG�VWDQ]D��WKH�FíUV��D���D�DQG��G�DUH��UHVSHFWLYHO\��
PXyaЩЩL���D���LyaЩЩXYÃ\���D��DQG�QDyaSSXзDL\D���G��DQG�VWDQG�LQ�HWXNDL�UHODWLRQVKLS��DV�VKRZQ�E\�
WULSOH�RFFXUUHQFH�RI�WKH��EROGIDFH��V\OODELF�HOHPHQW�ya���6LPLODUO\��WKH�FíUV��D�DQG��D�DUH�QÃYíГ���D��
DQG�SĭYíГЩD���D��DQG�VWDQG�LQ�DQRWKHU��GLVWLQFW��HWXNDL�UHODWLRQVKLS�EHFDXVH�RI�WKH�GRXEOH�RFFXU�
UHQFH�RI�WKH��EROGIDFH��V\OODELF�HOHPHQW�Yí�
�0RVW�RI�WKH�WLPH��WKH�VDPH�OH[LFDO�LWHP�LV�XVHG�EXW�VRPHWLPHV�ZH�VLPSO\�KDYH�WKH�VDPH�ZRUGة��
IRUP��ZLWK�WZR�GL௟HUHQW�PHDQLQJV��)RU�LQVWDQFH��LQ�WKH�0XWDЩЩLUXYDQWÃWL��1$73�̒1���FRPSRVHG�
E\�3R\NDL�ÂѺYÃU��ZKLFK�FRQWDLQV�����VWDQ]DV�LQ�QÕULFDL�YHБSÃ��WKH�VXFFHVVLYH�ZRUGV�ZKLFK�RFFXU�LQ�
FíU��F�RI�RQH�VWDQ]D�DQG�LQ�FíU��D�RI�WKH�IROORZLQJ�VWDQ]D�DUH��HГЩX��فWKLQNLQJ�WKDWظ�<�ق�F@�DQGف�RQ�
ZKLFK�GD\"ظ�<�ق�D@���SÃUف�HDUWKق��ظ��F�DQGظ���D���QHЩLف�ZD\ق��ظ��F�DQGظ���D���$UD҈ف�ĜLYDق��ظ��F�
DQGظ���D���ً��YDL�YDL\DP��فSODFHظ���<�ق��F@�DQGف�HDUWKظ�<�ق�D@���WKLV�ODVW�LWHP�EHLQJ�IRXQG�ERWK�
DV�WKH�ODVW�ZRUG�DQG�WKH�௠UVW�ZRUG�RI�WKH�SRHP��PDNLQJ�D�IXOO�FLUFOH�
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�1DNNíUD�7ÕYD�1Ã\D҈ÃU��ZKR�FRPSRVHG�WKH�.D\LODL�SÃWL�NÃЁDWWL�SÃWLW�7LUXYDQWÃWLذذه
�����VWDQ]DV��

������VWDQ]DV��DSLOD�7ÕYD�1Ã\D҈ÃU��ZKR�FRPSRVHG�D�&LYDSHUXPÃГ�7LUXYDQWÃWL.ذذه
�����VWDQ]DV��3DUD҆D�7ÕYD�1Ã\D҈ÃU��ZKR�DOVR�FRPSRVHG�D�&LYDSHUXPÃГ�7LUXYDQWÃWLذذه
LQ�FLUFOH��SOXV�DQ�H[WUDQHRXV�RQH��

�7KHUH�DUH�DOVR�௠YH�DQWÃWLV�LQ�QÕULFDL�YHБSÃ�LQ�WKH�1$73ت�WKH\�VHHP�WR�EH�WKH�PRVW�
DQFLHQW�SDUWV�RI�WKDW�FRUSXV���
�QWHUHVWLQJO\��ZH�DOVR�௠QG�DQWÃWLV�FRPSRVHG�LQ�NDззDЁDLN�NDOLW�WXЩDL��ERWK�LQ�WKH,ت
3,70�DQG�WKH�1$73��EXW�WKH�FíUV�ZKLFK�DUH�FRQQHFWHG�DUH��LQ�WKLV�FDVH��FíU��H�LQ�RQH�
VWDQ]D�DQG�FíU��D�LQ�WKH�IROORZLQJ�VWDQ]D��VHH�)LJXUH�%���)RU�WKH�1$73��WKH�H[DPSOH�
LV�WKH�7LUXYLUXWWDP��ZKLFK�FRQWDLQV�RQH�KXQGUHG�VWDQ]DV�DQG�LV�RQH�RI�WKH�IRXU�
FRPSRVLWLRQV�DWWULEXWHG�WR�1DPPÃѺYÃU��,Q�WKH�FDVH�RI�WKH�ĜDLYD�FRUSXV��3,70���IRXU�
DXWKRUV�DUH�FRQFHUQHG��ZKRVH�ZRUN�LV�LQ�3,70���RU�3,70�7ܚ�KH\�DUH�

�ÕUDPÃ҈�3HUXPÃѶ�ZKR�FRPSRVHG�WKH�3RГYDББDW�7LUXYDQWÃWL��FRQWDLQLQJ�RQH�KXQ&ذذه
GUHG�VWDQ]DV�PDNLQJ�D�IXOO�FLUFOH�� IROORZHG�E\�D����VW�VWDQ]D�JLYLQJ�WKH�DXWKRUؾV�
QDPH�

������3DҬҬL҈DWWXS�3LѶѶDL\ÃU��ZKR�FRPSRVHG�WKH�7LUXYÕNDPSDPXзDL\ÃU�7LUXYDQWÃWLذذه
VWDQ]DV��

�1DPSL�Â҆ҬÃU�1DPSL�ZKR�FRPSRVHG�WZR�VXFK�DQWÃWLVذذه
�����7KH�7LUXWWRБзDU�7LUXYDQWÃWLذذذ�VWDQ]DV�
�����VWDQ]DV�LQ�NDззDЁDLN�NDOLW�WXЩDL��IROORZHG���7KH�ÂЁXзDL\DSSLЁЁDL\ÃU�7LUXYDQWÃWLذذذ
E\�D�QÕULFDL�YHБSÃ�

�0Ã҆LNNDYÃFDNDU��EXW�RQO\�SDUWLDOO\�DV�IDU�DV�NDззDЁDLN�NDOLWذذه WXЩDL� LV�FRQFHUQHG��
EHFDXVH�KH�LV�WKH�DXWKRU�RI�DQ�DQWÃWL��7LUXFFDWDNDP��3,70��$�����LQ�ZKLFK�WHQ�
VWDQ]DV�RXW�RI�RQH�KXQGUHG��VHH�&KDUW�����DUH�LQ�WKDW�PHWUH�

��W�WKLV�VWDJH$ت LW� LV�QHFHVVDU\�WR�SURYLGH�DGGLWLRQDO� LQIRUPDWLRQ�FRQFHUQLQJ�WKH�
VWUXFWXUH�RI�WKH�WZR�W\SHV�RI�VWDQ]DV��QÕULFDL�YHБSÃ�DQG�NDззDЁDLN�NDOLW�WXЩDL��ZKLFK�
RFFXU�LQ�WKHVH�WZR�W\SHV�RI�DQWÃWLV��,Q�DGGLWLRQ�WR�WKH�OLQH�GLYLVLRQ�DQG�WKH�HWXNDL�
�DOOLWHUDWLYH��IHDWXUHV�ZKLFK�DUH�LOOXVWUDWHG�E\�)LJXUH�%���DQG�)LJXUH�&��D�YHU\�LPSRU�
WDQW�IHDWXUH�RI�WKHVH�WZR�W\SHV�RI�VWDQ]DV�LV�WDЁDL��OLWف��IHWWHUV��ELQGLQJ��7�قKH�WDЁDL�

�1$73�̒���7KUHH��FRP��7KHVH�FRPSRVLWLRQV�DUH�LQFOXGHG�LQ�WKH�SDUW�RI�1$73�FDOOHG�,\DЩSÃة��
SRVHG�UHVSHFWLYHO\�E\�3R\NDL�ÂѺYÃU��3Õ\�ÂѺYÃU�DQG�3ĭWDWWÃѺYÃU��FRQWDLQ�KXQGUHG�VWDQ]DV�HDFK��2QH��
FRPSRVHG�E\�7LUXPDѺLFDL�ÂѺYÃU��FRQWDLQV�QLQHW\�VL[�VWDQ]DV�DQG�RQH��FRPSRVHG�E\�1DPPÃѺYÃU��
FRQWDLQV�HLJKW\�VHYHQ�VWDQ]DV�
�V$ة�� DOUHDG\� VDLG�� WKLV� FDQ� EH� LOOXVWUDWHG� E\� WKH� 7LUXYLUXWWDP� �1$73�̒��� FRPSRVHG� E\�
1DPPÃѺYÃU��ZKLFK�FRQVLVWV�RI�����VWDQ]DV��7R�JLYH�RQH�PRUH�H[DPSOH��LQ�WKH�WKLUG�VWDQ]D��WKH�
௠UVW�FíUV�RI�WKH�IRXU�OLQHV�DUH�NXŷaЩNď���D���QLŷaЩSďO���E���DŷaЩSď���F��DQG�WDŷaЩSďЩ���G���DQG�WKH\�
DOO�VWDQG�LQ�DQ�DOOLWHUDWLYH�UHODWLRQVKLS�RI�WKH�HWXNDL�W\SH��EHFDXVH�LQ�DOO�WKH�IRXU�OLQHV�WKH�NHUQHOV�
RI�WKH�VHFRQG�V\OODELF�FRPSRQHQWV�DUH� LGHQWLFDO�DQG�DUH�SUHFHGHG�E\��௠UVW��V\OODELF�FRPSRQHQW�
KDYLQJ�WKH�VDPH�GXUDWLRQ�



��� 0DSSLQJ�WKH�&KURQRORJ\�RI�%KDNWL

IHDWXUH�FRQVLVWV�LQ�WKHUH�EHLQJ�UHVWULFWLRQV�RQ�WKH�SHUPLVVLEOH�VHTXHQFHV�FRQVLVWLQJ�
RI�WKH�ODVW�DFDL� LQ�RQH�FíU�DQG�WKH�௠UVW�DFDL� LQ�WKH�IROORZLQJ�FíU����$QG�௠QDOO\�� LW�
VKRXOG�EH�VDLG�WKDW�LQ�WKH�NDззDЁDLN�NDOLWWXЩDL�PRGHO�WKHUH�LV�VWLOO�DQRWKHU�FRQVWUDLQW��
SHUWDLQLQJ�WR�WKH�QXPEHU�RI�HЅXWWXV����ZKLFK�DUH�WKH�XOWLPDWH�HOHPHQWV�৙RP�ZKLFK�
DFDLV�DUH�PDGH�
�LI�WKH�௠UVW�DFDL�LQ�FíU��D�LV�D�QÕU����WKHQ�WKH�QXPEHU�RI�HЅXWWXV�LQ�HDFK�OLQH�KDV�WRذذه
EH�VL[WHHQ�

�LI�WKH�௠UVW�DFDL�LQ�FíU��D�LV�D�QLUDL��WKHQ�WKH�QXPEHU�RI�HЅXWWXV�LQ�HDFK�OLQH�KDV�WRذذه
EH�VHYHQWHHQ�

�7KH�UHVHPEODQFH�DQG�WKH�GL௟HUHQFHV�EHWZHHQ�QÕULFDL�YHБSÃ�DQG�NDззDЁDLN�NDOLWت
WXЩDL�DUH�VXPPDULVHG�LQ�WKH�IROORZLQJ�FKDUW��&KDUW�����ZKLFK�DOVR�FRQWDLQV�WKH�
FKDUDFWHULVDWLRQ�RI�LГГLFDL�YHБSÃ�

&KDUW����NDззDЁDLN�NDOLW�WXЩDL�FRPSDUHG�ZLWK�WZR�W\SHV�RI�YHБSÃ

OLQHV FíUV�SHU�OLQH HWXNDL�
WHPSODWH

WDЁDL )L[HG�
QXPEHU�RI�
HЅXWWXV

QÕULFDL�
YHБSÃ

)285 )RXU�FíUV�LQ�WKH�
௠UVW�WKUHH�OLQHV��WKH�
IRXUWK�OLQH�KDYLQJ�
RQO\�WKUHH�FíUV��RI�
ZKLFK�WKH�WKLUG�LV�
VKRUW��FRQWDLQLQJ�
RQO\�RQH�DFDL�

6HH�)LJXUH�& YHБзDЁDL 12��

LГГLFDL�
YHБSÃ

)285 6DPH�DV�QÕULFDL�
YHБSÃ

6HH�)LJXUH�
'

YHБзDЁDL 12

NDззDЁDLN�
NDOLW�WXЩDL

)285 )LYH�FíUV�LQ�HYHU\�
OLQH

6HH�)LJXUH�% YHБзDЁDL <(6

�RQFHUQLQJ&ة�� WDЁDL��VHH�<.���DQG�<.���LQ�1LNODV��������PRQJ�WKH�VHYHQ�SRVVLEOH$�����ظ���
WDЁDLV�� WKH� WZR� WDЁDLV� DSSURSULDWH� IRU� ERWK� NDззDЁDLN� NDOLW� WXЩDL� DQG�QÕULFDL� YHБSÃ� DUH� FDOOHG�
L\DЩFíUYHБзDЁDL�DQG�YHБFíUYHБзDЁDL�
�������1RW�HYHU\�HЅXWWX�LV�FRXQWHG��&RQVRQDQWV�ZLWKRXW�YRZHO�DUH�QRW�FRXQWHG��6HH�&KHYLOODUGة���
�����FKDUW����
�������DQG�RU�QLUDL��ZKLFK�DSSHDUV�LQ�WKH�QH[W�LWHP���VHH�&KHYLOODUG��RU�WKH�GH௠QLWLRQ�RI�QÕU(ة���
�����
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�W�FDQ�EH�DUJXHG�WKDW�WKH�FUHDWLRQ�RI�WKH�YHБSÃ�PHWUH,ت LWVHOI�PD\�KDYH�SDUWO\�
UHVXOWHG�৙RP�DQ�DWWHPSW�WR�VWDELOLVH�WKH�QXPEHU�RI�HЅXWWXV�LQ�D�OLQH��ZKLFK�ZDV�TXLWH�
YDULDEOH�LQ�WKH�ÃFLUL\DP�PHWUH����UHFLWHG�ZLWK�DQ�DNDYDO�GLFWLRQ��LQ�ZKLFK�HDFK�OLQH�
�H[FHSW�WKH�SHQXOWLPDWH��XVXDOO\�KDG�IRXU�FíUV��7KH�SUHVHQFH�RI�WKH�WDЁDL�FRQVWUDLQW�
JUHDWO\�UHGXFHV�WKH�YDULDELOLW\��EHFDXVH�RI�WKH�FRPSHQVDWRU\�H௟HFW�ZKLFK�LW�SUR�
GXFHV����,I�WKLV�ZDV� LQGHHG�RQH�RI�WKH�LQWHQWLRQV��WKH�LQYHQWLRQ�RI�NDззDЁDLN�NDOLW�
WXЩDL��ZKHUH�WKH�LQLWLDO�HWXNDL�FRQVWUDLQW�UHLQIRUFHV�WKH�VWDELOLVLQJ�H௟HFW�RI�WKH�WDЁDL�
FRQVWUDLQW��WR�ZKLFK�PXVW�EH�DGGHG�WKH�VXSSUHVVLRQ�RI�WKH�DQRPDORXV�FRQGLWLRQ�RI�
WKH�IRXUWK�OLQH��WDNHV�WKH�H௟RUW�RQH�VWHS�IXUWKHU��7KLV�PD\�H[SODLQ�ZK\�LW�EHFDPH�
TXLWH�SRSXODU���DQG�ZDV�XVHG�LQ�.ďYDL�ZRUNV�VXFK�DV�WKH�3ÃБзLNNďYDL�DQG�DOVR�WKH�
7LUXNNďYDL\ÃU��E\�0Ã҆LNNDYÃFDNDU��ZKLFK�LV� LQFOXGHG�LQ�3,70����DQG�ZKLFK�LV�
FRPSDUDEOH�WR�1DPPÃѺYÃUؾV�7LUXYLUXWWDP��DOWKRXJK��XQOLNH�WKH�7LUXYLUXWWDP�� WKH�
7LUXNNďYDL\ÃU�GRHV�QRW�KDYH�WKH�DQWÃWL�IHDWXUH��$PRQJ�WKH�RWKHU�DXWKRUV�৙RP�WKH�
7DPLO�%KDNWL�FRUSXV��ZKR�KDYH�PDGH�D�UDWKHU�৙HTXHQW�XVH�RI�WKH�NDззDЁDLN�NDOLW�WXЩDL�
PHWUH�LQ�WKHLU�FRPSRVLWLRQV��RQH�PD\�DOVR�PHQWLRQ�$SSDU��6HH�&KDUW�����ZKR�XVHV�
LW�LQ�WKLUW\�IRXU�K\PQV��UHIHUUHG�WR�DVف�WLUX�YLUXWWDPق���ZKHUHDV�&DPSDQWDU�XVHV�LW�
RQO\�WZR�WLPHV�
�LQDOO\��FRQFHUQLQJ�WKH�DQWÃWL�IHDWXUH��LW�PXVW�EH�VDLG��SDUHQWKHWLFDOO\��WKDW�LWV�XVH(ت
LV�QRW�UHVWULFWHG�WR�JURXSV�RI�VWDQ]DV�LQ�QÕULFDL�YHБSÃ�RU�LQ�NDззDЁDLN�NDOLW�WXЩDL��,W�LV�
DOVR�IRXQG�LQ�VRPH�RI�WKH�ELJJHU�HQVHPEOHV��VXFK�DV�0Ã҆LNNDYÃFDNDUؾV�7LUXFFDWDNDP�
�FI��&KDUW�����DQG�VXFK�DV�WKH�7LUXYÃ\PRЅL��790���DOUHDG\�PHQWLRQHG��ZKHUH�PDQ\�
RWKHU�PHWUHV�DUH�DOVR�XVHG�

�0L[HG�JURXSV�RI�VWDQ]DVܖ

,QWHUHVWLQJO\��LI�WKH�FXUUHQWO\�UHFHLYHG�FKURQRORJ\�RI�WKH�7DPLO�%KDNWL�FRUSXV�LV�QRW�
ZURQJ��WKH�௠UVW�RFFXUUHQFH�LQ�WKH�3,70�RI�WKH�NDззDЁDLN�NDOLW�WXЩDL�PHWUH�WDNHV�SODFH�
LQ�D�FRPSRVLWLRQ�LQ�PL[HG�PHWUH�E\�.ÃUDLNNÃODPPDL\ÃU��WKH�,UDззDL�PDБL�PÃODL�
���LQ�ZKLFK�WKH�WZHQW\�VWDQ]DV�DOWHUQDWH�EHWZHHQ�WZR�VHWV�RIقGRXEOH�JDUODQG�RI�JHPVف
PHWULFDO�VSHFL௠FDWLRQV���$��NDззDЁDLN�NDOLW�WXЩDL�IRU�WKH�WHQ�RGG�QXPEHUHG�VWDQ]DV�
DQG��%��QÕULFDL�YHБSÃ�IRU�WKH�WHQ�HYHQ�QXPEHUHG�VWDQ]DV��6KH�ZDV�LPLWDWHG�ODWHU�E\�
RWKHU�SRHWV��ZKRVH�FRPSRVLWLRQV�DUH�DOVR�IRXQG�LQ�WKH�3,70�7ܚ�KH\�DUH�

�7KHUH�DUH�KRZHYHU�VSHFLDO�FDVHV��ZKHUH�YHБSÃV�KDYH�EHHQ�FRPSRVHG�ZLWK�D�௠[HG�QXPEHU�RIة��
HЅXWWXV��LQ�WKH�௠UVW�WKUHH�OLQHV���7KHVH�DUH�FDOOHG�NDззDЁDL�YHБSÃ��6HH�<9�������SSظ����������ZKHUH�
H[DPSOHV�RI�VXFK�YHБSÃV�DUH�SURYLGHG��ZLWK�WKH�FRXQW�RI�HЅXWWX�LQ�WKH�௠UVW�WKUHH�OLQHV�EHLQJ�WKLU�
WHHQ��WKUHH�H[DPSOHV���IRXUWHHQ��RQH�H[DPSOH��RU�WZHOYH��RQH�H[DPSOH��
�������6HH�&KHYLOODUGة���FKDUW���DQG����IRU�D�VWDWLVWLFV�RI�WKH�QXPEHU�RI�HЅXWWXV�SHU�OLQH��LQ�WKH�
.XЩXQWRNDL�
��������6HH�&KHYLOODUGة��
���W�ZDV�HYHQ�XVHG�IRU�FRPSRVLQJ�JUDPPDWLFDO�WUHDWLVHV�VXFK�DV�WKH�<ÃSSDUXЏNDODN�.ÃULNDL�DQG,ة
WKH�9íUDFďЅL\DP�
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�DSLOD�7ÕYD�1Ã\D҈ÃU��ZKR�FRPSRVHG�WZR�LUDззDL�PDБL�PÃODLV.ذذه
�WZHQW\�DOWHUQDWLQJ�VWDQ]DV��WKH�௠UVW���7KH�0ĭWWD�1Ã\DГÃU�7LUXYLUDззDL�PDБL�PÃODLذذذ
RQH�EHLQJ�D�YHБSÃ�
�WKLUW\�VHYHQ�DOWHUQDWLQJ�VWDQ]DV��VWDU���7KH�&LYDSHUXPÃГ�7LUXYLUDззDL�PDБL�PÃODLذذذ
WLQJ�ZLWK�D�YHБSÃ�

�1DPSL�Â҆ҬÃU�1DPSL��ZKR�FRPSRVHG�WKH�7LUXQÃUDL\ĭU�9LQÃ\DNDU�7LUXYLUDззDLذذه
PDБL�PÃODL��WZHQW\�DOWHUQDWLQJ�VWDQ]DV��VWDUWLQJ�ZLWK�D�YHБSÃ��

�HFLGLQJ�WR�FRPELQH�WZR�PHWUHV�LQ�D�FRPSRVLWLRQ�ZDV�KRZHYHU�RQO\�D�௠UVW�VWHS'ت
EHFDXVH��DV�D�QH[W�VWHS��DQRWKHU�SRHW�LQYHQWHG�DQRWKHU�SRHWLF�IRUP�LQ�ZKLFK�WKUHH�
PHWULFDO�FKDUDFWHULVDWLRQV�ZHUH�XVHG�LQ�D�F\FOLF�IDVKLRQ��WKH�QHZ�IRUP�LV�VHHQ�LQ�
VHYHQ�FRPSRVLWLRQV�E\�VL[�SRHWV��DOO�SUHVHUYHG�LQ�3,70�7ܚ�KH�PRGHO� LV�FDOOHG�
PXPPDБLN�NďYDLف�QHFNODFH�RI�WKUHH�JHPVق��DQG�LW�FRPELQHV��LQ�F\FOLF�VXFFHVVLRQ�

�D�YHUVH�LQ�DNDYDO�PHWUH��ZLWKRXW�D�SUHGH௠QHG�QXPEHU�RI�OLQHVذذه
�D�VWDQ]D�ZKLFK�LV�D�QÕULFDL�YHБSÃذذه
�D�VWDQ]D�LQ�NDззDЁDLN�NDOLW�WXЩDL�PHWUHذذه
�7KH�SRHWV�ZKR�KDYH�XVHG�WKLV�IRUPDW�DUHت

�\ÕUDPÃ҈�3HUXPÃѶ��DXWKRU�RI�WKH�7LUXYÃUĭU�0XPPDБLNNďYDL��FRQWDLQLQJ�WKLUW&ذذه
LWHPV���

�1DNNíUD�7ÕYD�1Ã\D҈ÃU��DXWKRU�RI�WKH�7LUXYDOD³FXЅL�0XPPDБLNNďYDL��FRQWDLQLQJذذه
௠৚HHQ�LWHPV�

�ѶDPSHUXPÃ҈�$ҬLNDѶ��DXWKRU�RI�WKH�&LYDSHUXPÃГ�0XPPDБLNNďYDL��FRQWDLQLQJ,ذذه
WKLUW\�LWHPV�

�\WLUÃYDҬLNDѶ��DXWKRU�RI�WKH�0ĭWWD�3LЁЁDL\ÃU�0XPPDБLNNďYDL��FRQWDLQLQJ�WZHQW$ذذه
WKUHH�LWHPV�

�3DҬҬL҈DWWXS�3LѶѶDL\ÃU��ZKR�FRPSRVHG�WZR�GLVWLQFW�0XPPDБLNNďYDLVذذه
�FRQWDLQLQJ����LWHPV���7KH�7LUXNNDЅXPDOD�0XPPDБLNNďYDLذذذ
�FRQWDLQLQJ����LWHPV���7KH�7LUXYLзDLPDUXWĭU�0XPPDБLNNďYDLذذذ

�FRQWDLQLQJ��1DPSL�Â҆ҬÃU�1DPSL��DXWKRU�RI�WKH�ÂЁXзDL\DSLЁЁDL\ÃU�0XPPDБLNNďYDLذذه
���LWHPV��

�DWHU��DQRWKHU�IRUP�ZDV�LQYHQWHG��FRPELQLQJ�IRXU�W\SHV�RI�YHUVHV��,W�ZDV�FDOOHG/ت
QÃГ�PDБL�PÃODLف�JDUODQG�RI�IRXU�JHPVق��:H�KDYH�RQO\�RQH�H[DPSOH�RI� LW� LQ�WKH�
%KDNWL�FRUSXV��ZKLFK�ZDV�FRPSRVHG�E\�3DҬҬL҈DWWXS�3LѶѶDL\ÃU��LW�LV�FDOOHG�.ď\LO�1ÃГ�
PDБLPÃODL�DQG�FRQWDLQV�IRUW\�LWHPV��7R�WKH�WKUHH�W\SHV�RI�YHUVH�FRQWDLQHG�LQ�WKH�
0XPPDБLNNďYDL��LW�DGGV�D�IRXUWK�W\SH��ZKLFK�LV�ÃFLUL\D�YLUXWWDP��D�FRYHU�WHUP�IRU�
VHYHUDO�W\SHV�RI�VWDQ]DLF�PHWUH����%XW��RI�FRXUVH��LW�LV�DOZD\V�SRVVLEOH�WR�FUHDWH�PRUH�

�LQ�OLQHV��RI�WKH�WHQ�DNDYDO�YHUVHV�DUH��7KH�OHQJWKVة��������������������������������������DQGܠ��
7KH�WHQ�YHБSÃV�DQG�WKH�WHQ�NDззDЁDLN�NDOLW�WXЩDL�VWDQ]DV�KDYH�RI�FRXUVH�IRXU�OLQHV�HDFK�
�������IRUظ����ج�W�GRHV�PDNH�XVH�RI�VHYHUDO�GLVWLQFW�W\SHV�RI�ÃFLUL\D�YLUXWWDP��6HH�3,70�$��SS,ة��
WKH�GHWDLO�
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FRPSOH[�VWUXFWXUHV��DQG�WKLV� LV�ZKDW�ZH�VHH�LQ�WKH�SHQXOWLPDWH�FRPSRVLWLRQ�E\�
1DPSL�Â҆ҬÃU�1DPSL�FRQWDLQHG�LQ�3,70�����QDPHO\�WKH�ÂЁXзDL\DSLЁЁDL\ÃU�7LUXNND�
ODPSDNDP��3,70ظ��ظ�������FKDUDFWHUL]HG�E\�WKH�3,70�$�HGLWRU�DV�UHSUHVHQWLQJ�
WKH�RUXSďNX�NRFFDNDN�NDOLSSÃ�FDWHJRU\��LW�FRQWDLQV�D�EHZLOGHULQJ�YDULHW\�RI�PHWUHV��DV�
LI�LW�KDG�EHHQ�FRPSRVHG�LQ�RUGHU�WR�EH�D�PDQXDO�IRU�VWXGHQWV�

�1$73���L\DЩSÃ�DQG�LFDLSSÃ�LQ�WKH�1ÃOÃ\LUDW�7LYY\DSSLUDSDQWDPܗ

,�VKDOO�QRZ�H[DPLQH�WKH�PHWUHV�LQ�WKH�1$73��EXW�EHIRUH�EHLQJ�DEOH�WR�GR�WKDW��D�
QXPEHU�RI�H[SODQDWLRQV�DUH�UHTXLUHG�� LQ�RUGHU�WR�IDFLOLWDWH�WKH�QDYLJDWLRQ�RI�WKH�
UHDGHU�EHWZHHQ�WKH�YDULRXV�HGLWLRQV�FRQVXOWHG��VRPH�RI�ZKLFK�DUH�FXUUHQWO\�DYDLODEOH��
,�PXVW�SUHOLPLQDULO\�VWDWH�WKDW�WKH�9DLҢ҆DYD�FRUSXV�LV�WUDGLWLRQDOO\�GLYLGHG�LQWR�IRXU�
HQVHPEOHV��̾��̿��̀�DQG�́���IXUWKHU�VXEGLYLGHG�LQWR�WZHQW\�IRXU�VXEVHWV����̾��WR�̾����
̿��WR�̿���̀��WR�̀����́���7KUHH�RI�WKRVH�IRXU�HQVHPEOHV��̾��̿�DQG�́��IDOO�XQGHU�WKH�ODEHO�
LFDLSSÃف�PXVLFDO�YHUVHق��WKH�FRPSRVLWLRQV�ZKLFK�WKH\�FRQWDLQ�EHLQJ�WUDGLWLRQDOO\�
DVVRFLDWHG�ZLWK��WKH�QDPHV�RI ��PHORGLHV��RU�SDБV��RQ�WKH�EDVLV�RI�ZKLFK�WKH\�PXVW�
KDYH�EHHQ�VXQJ��DOWKRXJK�WKH�FXUUHQW�SUDFWLFH�IRU�ERWK�FDWHJRULHV�LV�SUREDEO\�QRW�
UHSUHVHQWDWLYH�RI�ZKDW�WKH�RULJLQDO�XVDJH�PD\�KDYH�EHHQ����,Q�FRQWUDGLVWLQFWLRQ�WR�
WKLV��WKH�FRPSRVLWLRQV�FRQWDLQHG�LQ�WKH�UHPDLQLQJ�HQVHPEOH��̀��DUH�QRW�VXSSRVHG�WR�
KDYH�EHHQ�RULJLQDOO\�VXQJ��DQG�WKLV�LV�ZK\�WKLV�HQVHPEOH�LV�ODEHOHG�L\DЩSÃف�QDWXUDO�
YHUVHق����$PRQJ�WKH�WZHOYH�DXWKRUV�ZKR�DUH�VDLG�WR�KDYH�FRPSRVHG�WKH�SRHPV�
FRQWDLQHG�LQ�WKH�1$73��WKUHH�KDYH�XVHG�ERWK�LFDLSSÃ�DQG�L\DЩSÃ��7KH\�DUH�

&KDUW����LQWHUPHGLDWH�FKURQRORJLFDO�OD\HU�ة

$XWKRUV L\DЩSÃف�QDWXUDO�YHUVHق�>ROGHU�
OD\HU@

LFDLSSÃف�PXVLFDO�YHUVHق�
>PRGHUQ�OD\HU@

1DPPÃѺYÃU �̒5��7LUXYLUXWWDP��79��>����
VWDQ]DV@

�̓��7LUXYÃ\PRЅL��790��
>�����VWDQ]DV@

��6HH�IRU�LQVWDQFH�WKH�GHWDLO�JLYHQ�RQ�SDJHVة���WR����RI�WKH�HGLWLRQ�UHIHUUHG�WR�DV�1$73����LQ�WKH�
ELEOLRJUDSK\���)���+DUG\�������������GLYLGHV�WKH�FRUSXV�LQWR����VXEVHWV��EHFDXVH�KH�KDV�PHUJHG�WKH�
௠UVW�WZR�VXEVHWV��7LUXSSDOOÃБзX�DQG�3HUL\ÃЅYÃU�7LUXPRЅL��LQWR�RQH�VLQJOH�VXEVHW��7KLV�LV�DOVR�WKH�
FDVH�ZLWK�WKH�/,)&2�HGLWLRQ�
�Q�WKH�V\PPHWULFDO�FDVH�RI�WKH�PHORGLHV�WR�EH�XVHG�IRU�WKH�7ÕYÃUDP��VHH�IRU,ة�� LQVWDQFH�WKH�
UHPDUNV��ZLWK�UHIHUHQFH�WR�8�9Õ��&ÃPLQÃWDL\DU��������������PDGH�E\�)���*URV��������O[�O[L��
��Q�WKH�3,70��WKH�GLVWLQFWLRQ�DOVR�H[LVWV��DV�HYLGHQFHG�E\�WKH�WLWOH�RI�3,70,ة����7LUXYLFDLSSÃ�
7LUXSSDOOÃБзX��0RVW�RI�WKH�7ÕYÃUDP�VHHPV�WR�IDOO�ZLWKLQ�LFDLSSÃ��DOWKRXJK�SDUW�RI�$SSDUؾV�FRP�
SRVLWLRQV�PLJKW�IDOO�XQGHU�L\DЩSÃ���:H�KDYH�DOUHDG\��LQ�WKH�LQWURGXFWLRQ��PHW�ZLWK�WKH�SDБ�FDOOHG�
LQWDЁDP��)RU�PRUH�GHWDLO��VHH�WKH�OLVW�RI����SDБV�LQ�WKH�'LJLWDO�7ÕYÃUDP�
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�̒6��7LUXYÃFLUL\DP��7Â��
>���OLQHV@��
�̒7��3HUL\D�7LUXYDQWÃWL�
�37$��>���VWDQ]DV@

7LUXPD҄NDL�ÂѺYÃU �̒8��7LUXYHЅXNĭЩЩLUXNNDL�
�7(.,��>���OLQHV@
�̒9��&LЩL\D�7LUXPDзDO�
�&70D��>����OLQHV@��
�̒10��3HUL\D�7LUXPDзDO�
�370D��>����OLQHV@

�ʁ1)�3HUL\DWLUXPRЅL��370��
>�����VWDQ]DV@
�ʁ2)7LUXNXЩXQWÃБзDNDP�
�7.7��>���VWDQ]DV@
�ʁ3)�7LUXQHзXQWÃБзDNDP�
�717��>���VWDQ]DV@

7LUXPDѺLFDL�ÂѺYÃU �̒4��1ÃГPXNDГ�7LUXYDQWÃWL�
�17$��>���VWDQ]DV@

�̾���7LUXFFDQWDYLUXWWDP�
�7&9�������VWDQ]DV�

7KH�UHPDLQLQJ�QLQH�DXWKRUV�KDYH�XVHG�HLWKHU�H[FOXVLYHO\� L\DЩSÃֺֺֺֺֺֺֺ���RU�H[FOXVLYHO\�
LFDLSSÃ��7KH\�DUH�

&KDUW�����ROGHU�FKURQRORJLFDO�OD\HU�ة

$XWKRU ([FOXVLYHO\�L\DЩSÃف�QDWXUDO�YHUVHق�

3R\NDL�ÂѺYÃU �̒1��0XWDO�7LUXYDQWÃWL���7$��>����VWDQ]DV@

3ĭWDWWÃѺYÃU �̒2��,UDБзÃP�7LUXYDQWÃWL���7$��>����VWDQ]DV@

3Õ\�ÂѺYÃU �̒3��0ĭГЩÃP�7LUXYDQWÃWL���7$��>����
VWDQ]DV@

�������7KLV�FRPSRVLWLRQ��ZKLFK�LV�QRW�VWDQ]DLF��FRQVLVWV�RI���YHUVHV��RI�YDULRXV�OHQJWKVة��������������
���DQG���OLQHV���FRQQHFWHG�WKURXJK�DQWÃWL��D�GHYLFH�ZKLFK�KDV�DOUHDG\�EHHQ�SUHVHQWHG�LQ�6HFWLRQܕ�
�RU�NDББL���LI�ZH�GHFLGH��قFRXSOHWف�7KH�QDWXUDO�XQLW�RI�GLYLVLRQ�IRU�WKH�&70�DQG�WKH�370�LV�WKHة��
WR�JLYH�WKLV�QDPH�WR�WKH�SDLUV�RI�OLQHV��OLQNHG�E\�WKH�WRзDL�FDOOHG�HWXNDL���-RLQWO\��&70�DQG�370�
DPRXQW�WR�����FRXSOHWV��7KH\�DUH� LQ�IDFW� IRUPDOO\�VLPLODU�WR�WZR�SRHPV�IRXQG�LQ�WKH��ĜDLYD��
37,0����� QDPHO\� WKH� 7LUXNNDLOÃ\D� �ÃГD� 8OÃ�� FRPSRVHG� E\� &ÕUDPÃ҈� 3HUXPÃѶ�� DQG� WKH�
ÂЁXзDL\DSLЁЁÃL\ÃU�7LUXYXOÃPÃODL��FRPSRVHG�E\�1DPSL�Â҆ҬÃU�1DPSL��7KH�IRUPHU�FRQWDLQV�����
FRXSOHWV��7KH�ODWWHU�FRQWDLQV�����FRXSOHWV��6HH�3L��5Ã��1DҬDUÃFD҈ؾV�HGLWLRQ��Sج�����DQG�Sܕ��ج�
�W�VRPH�SRLQW��ZKLOH�FRPPHQWLQJ�RQ�&KDUW�����ZH�VKDOO�VHH�WKDW�L\DЩSÃ�LV�LQ�IDFW�DQ�DUFKDLF$ة��
OD\HU�
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&KDUW�����PRUH�UHFHQW�FKURQRORJLFDO�OD\HU�ة

$XWKRU ([FOXVLYHO\�LFDLSSÃف�PXVLFDO�YHUVHق

3HUL\ÃѺYÃU �̐1��7LUXSSDOOÃБзX��73Â��>���VWDQ]DV@
�̐���3HUL\ÃЅYÃU�7LUXPRЅL��3Â70��>����VWDQ]DV@

Â҆ҬÃѶ �̐3��7LUXSSÃYDL��73��>���VWDQ]DV@
�̐���1ÃFFL\ÃUWLUXPRЅL��170��>����VWDQ]DV@

.XODFÕNDUD�ÂѺYÃU �̐5��3HUXPÃЁ�7LUXPRЅL��3070��>����VWDQ]DV@

7R҆ҬDUDҬLSSRҬL �̐���7LUXPÃODL��70��>���VWDQ]DV@
�̐8��7LUXSSDЁЁL\HЅXFFL��73(��>���VWDQ]DV@

7LUXSSÃ҆�ÂѺYÃU �̐9��$PDODГ�ÂWLS�3LUÃГ��$Â3��>���VWDQ]DV@

0DWXUDNDYL�ÂѺYÃU �̐10��.DББL�1XБ�&LЩXW�7ÃPSX��.1&7��>���VWDQ]DV@

�W�FDQ�EH�VDLG�RQ�WKH�EDVLV�RI�WKRVH�WKUHH�FKDUWV���WKDW�WKH�IRXUWHHQ�FRPSRVLWLRQV,ت
WKDW�IDOO�XQGHU�LFDLSSÃف�PXVLFDO�YHUVHق�DUH�DOO�PDGH�RI�VWDQ]DV��WKH�FRPSOHWH�FRXQW�
EHLQJ������VWDQ]DV�IRU�WKH�HQVHPEOHV�̾��̿�DQG�́��2Q�WKH�RWKHU�KDQG��LQ�WKH�L\DЩSÃ�
FROOHFWLRQ��̀���ZH�KDYH�VL[�VXEVHWV�WRWDOLQJ�����VWDQ]DV��ZKLFK�FDQ�EH�VXEGLYLGHG�LQWR�
����QÕULFDL�YHБSÃV�DQG�����NDззDЁDLN�NDOLW�WXЩDL�VWDQ]DV��DQG���UHPDLQLQJ�VXEVHWV���
FRQVLVWLQJ�RI�SRHPV�ZKLFK�FDQQRW�EH�FRQVLGHUHG�DV�PDGH�XS�RI�VWDQ]DV��EXW�ZKLFK�
KDYH�QHYHUWKHOHVV�EHHQ�LQFRUSRUDWHG�LQ�YDULRXV�ZD\V�LQ�WKH��VHHPLQJO\�SUHFLVH��FRXQW�
RI������ZKLFK�LV�LPSOLHG�IRU�PDQ\�SHRSOH���E\�WKH�GHVLJQDWLRQ�1$73����7KH�WRWDO�
QXPEHU�RIف�UHDOق�VWDQ]DV�LQ�WKH�1$73�LV�WKXVܕ����

6HH�WKH�OLVW�RI�DEEUHYLDWLRQV�LQ�IRRWQRWH��ܑة��
���7KH\�DUH�WKH�7LUXYÃFLUL\DPة �7Â���WKH�7LUXYHЅXNĭЩЩLUXNNDL� �7(.,��� WKH�&LЩL\D�7LUXPDзDO�
�&70D��DQG�WKH�3HUL\D�7LUXPDзDO��370D���WRWDOLQJ�����OLQHV�
���PXVW�QRW�QHFHVVDULO\�FRQWDLQ������VWDQ]DVق7KRXVDQGف�7KHUH�DUH�DOVR�WKRVH�ZKR�EHOLHYH�WKDW�Dة��
EHFDXVH�WKH�0XWDOÃ\LUDPف�)LUVW�7KRXVDQGق��L�H��1$73�̾��FRQWDLQV�LQ�IDFW�����VWDQ]DV�
�7ZR�VWUDWHJLHV�DUH�XVHG��7KH�௠UVW�VWUDWHJ\�FRXQWV�WKH�7Â�DV���LWHPV��WKH�7(.,�DV���LWHP��WKHة��
&70D�DV������LWHPV��ZKLFK�DUH�NDББLV��RU�SDLUV�RI�OLQHV��DQG�WKH�370D�DV�������LWHPV��7KH�
VHFRQG�VWUDWHJ\�GLYLGHV�&70D�DQG�370D�LQWR����DQG����LWHPV��RU�VRPHWLPHV�LQWR����DQG����
LWHPV�� LQ� RUGHU� WR� LQFOXGH� LQWR� WKH� FRXQW� RI� ����� DQ� DGGLWLRQDO� FRPSRVLWLRQ� �LUÃPÃГXFD�
QĭЩЩDQWÃWL���ZKLFK�FRQWDLQV�����VWDQ]DV��LQ�NDззDЁDLN�NDOLW�WXЩDL�PHWUH��DQG�KRQRXUV�5ÃPÃQXMD��WKH�
9DLҢ҆DYD�WKHRORJLDQ�ZKR�LV�VDLG�WR�KDYH�GLHG�LQܖ����
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KURQRORJLFDO�OD\HUV&�ܘ

7R�WKRVH�SUHOLPLQDU\�HOHPHQWV�RI�GHVFULSWLRQ��ZH�PD\�DGG�WKDW�WKHUH�VHHPV�WR�H[LVW�
D�FRUUHODWLRQ�EHWZHHQ�WKH�SHULRG�WR�ZKLFK�D�SDUWLFXODU�ÂѺYÃU�EHORQJV�DQG�WKH�W\SHV�
RI�PHWUHV�KH��RU�VKH��KDV�XVHG��,I�ZH�WDNH�IRU� LQVWDQFH�WKH�WHQWDWLYH�FKURQRORJ\�
SURSRVHG�LQ�+DUG\�������������WDEOH�;,9���DQG�OLQN�LW�ZLWK�WKH�LQIRUPDWLRQ�JLYHQ�LQ�
&KDUWV�������DQG�����ZH�REWDLQ�WKH�IROORZLQJ�

&KDUW�����0HWUHV�LQ�WKH�OLJKW�RI�WKH�FKURQRORJ\�SURSRVHG�E\�)���+DUG\

3R\NDL�ÂѺYÃU �WK��RU�HDUO\��WK��FHQWXU\ L\DЩSÃ

3ĭWDWWÃѺYÃU �WK��RU�HDUO\��WK��FHQWXU\ L\DЩSÃ

3Õ\�ÂѺYÃU �WK��RU�HDUO\��WK��FHQWXU\ L\DЩSÃ

7LUXPDѺLFDL�ÂѺYÃU �WK��RU�HDUO\��WK��FHQWXU\ L\DЩSÃ�	�LFDLSSÃ

1DPPÃѺYÃU �WK�RU�HDUO\��WK�F� L\DЩSÃ�	�LFDLSSÃ

7LUXPD҄NDL�ÂѺYÃU VHFRQG�KDOI�RI��WK�F� L\DЩSÃ�	�LFDLSSÃ

3HUL\ÃѺYÃU �WK�FHQWXU\ LFDLSSÃ

Â҆ҬÃѶ �WK�FHQWXU\ LFDLSSÃ

.XODFÕNDUD�ÂѺYÃU �WK�FHQWXU\ LFDLSSÃ

7LUXSSÃ҆�ÂѺYÃU �WK�RU�HDUO\���WK�F� LFDLSSÃ

7R҆ҬDUDҬLSSRҬL�ÂѺYÃU �WK�RU�HDUO\���WK�F� LFDLSSÃ

0DWXUDNDYL�ÂѺYÃU ��WK�RU����WK�F� LFDLSSÃ

�I�WKLV�FKURQRORJ\�LV�FRUUHFW��LW�PLJKW�PHDQ�WKDW�WKH�௠UVW�WKUHH�ÂѺYÃUV��ZKR�KDYH,ت
PDGH�H[FOXVLYH�XVH�RI�QÕULFDL�YHБSÃ��ZHUH�OLYLQJ�LQ�D�WLPH�ZKHQ�WKH�QHZ�PHWUHV�
ZKLFK�ZRXOG�EH�GHYHORSHG� ODWHU� LQ�RUGHU�WR�DFFRPPRGDWH�VLQJLQJ�ZHUH�QRW�\HW�
FXUUHQW��,W�DOVR�PHDQV�WKDW�7LUXPDѺLFDL�ÂѺYÃU�OLYHG�LQ�DQ�DJH�RI�H[SHULPHQWDWLRQ��
2Q�WKH�RQH�KDQG��KLV�L\DЩSÃ�FRPSRVLWLRQ�PDNHV�XVH�RI�QÕULFDL�YHБSÃ��LQ�DQ�DQWÃWL�
RI����VWDQ]DV�MXVW�DV�WKH�௠UVW�WKUHH�ÂѺYÃUV�GR��2Q�WKH�RWKHU�KDQG��KH�LV�VDLG�WR�KDYH�
FRPSRVHG�WKH�7LUXFFDQWDYLUXWWDP��7&9���D�FRPSRVLWLRQ�FRQWDLQLQJ�����VWDQ]DV��
$FFRUGLQJ�WR�WKH�/,)&2�HGLWLRQ��WKH�PHWUH�XVHG�LQ�WKH�7&9�LV�FDQWDN�NDOL�YLUXW�
WDP��EXW�DFFRUGLQJ�WR�WKH������HGLWLRQ�SXEOLVKHG�E\�%�� �,UDWWL҈D�1Ã\DNDU�6DQV�
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�KHQFHIRUWK�1$73�����WKH�PHWUH�LV�HЅXFíU�NDЅLQHзLODзL�\ÃFLUL\D�YLUXWWDP��$V�D�FRQ�
VHTXHQFH��WKH�/,)&2�HGLWLRQ�SULQWV�WKH�WH[W�RI�WKH�௠UVW�VWDQ]D�ZLWK�IRXU�FíUV�SHU�
OLQH�DV�

�\�SĭQLOÃ\D�YDLQWXPÃ\S�SXГDЩNDБQLГЩD�QÃГNXPÃة(1)
WíQLOÃ\D�PĭГЩXPÃ\F�FLЩDQWDNÃ�OLUDБзXPÃ\�
PíQLOÃ\D�WRГЩXPÃNL�YÕЩXYÕЩX�WDГPDL\Ã\�
QíQLOÃ\D�YDББDQLГГDL�\ÃUQLГDLNND�YDOODUÕ

�ZKHUHDV�WKH�1$73���HGLWLRQ�SULQWV�LW�GL௟HUHQWO\��ZLWKRXW�KRZHYHU�PDNLQJ�LW�FOHDUت
ZKHUH�WKH�VHYHQ�FíUV�ZKLFK�WKH�WH[W�VKRXOG�FRQWDLQ�DUH�WR�EH�VHHQ��,W�VHHPV�KRZHYHU�
WR�PH��WKDW�LW�LV�SRVVLEO\�DQ�LOOXVLRQ�WR�WU\�WR�GLYLGH�WKRVH�OLQHV�LQWR�FíUV�DQG�WKDW�LI�
ZH�SULQW�WKHP�DV�FRQWLQXRXV�VWULQJV��DSSO\LQJ�WKH�VDQGKL�UXOHV��ZH�GR�REWDLQ�IRXU�
VWULQJV�ZKLFK�VHHP�WR�EH�VXFFHVVLRQV�RI�DOWHUQDWLQJ�KHDY\��6NW��JXUX��*��DQG�OLJKW�
�6NW�� ODJKX��/��V\OODEOHV��,Q�RWKHU�ZRUGV��HDFK�RI�WKH�IRXU�VWULQJV�FRQWDLQV�௠৚HHQ�
V\OODEOHV�DQG�IROORZV�D�YHU\�GH௠QLWH�SDWWHUQ��ZKLFK�LV�

���˲�*/*/*/*/*/*/*/*

�DV�FDQ�EH�VHHQ�LQت

���˲�SĭQLOÃ\DYDLQWXPÃ\SSXГDЩNDБLГЩDQÃГNXPÃ\�
WíQLOÃ\DPĭГЩXPÃ\FFLЩDQWDNÃOLUDБзXPÃ\�
PíQLOÃ\DWRГЩXPÃNLYÕЩXYÕЩXWDГPDL\Ã\�
QíQLOÃ\DYDББDQLГГDL\ÃUQLГDLNNDYDOODUÕ

�Q�RWKHU�ZRUGV��LW�LV�TXLWH�SRVVLEOH�WKDW�7LUXPDѺLFDL�ÂѺYÃU��ZKHQ�FRPSRVLQJ�WKH,ت
7LUXFFDQWDYLUXWWDP��7&9���ZDV�QRW�IROORZLQJ�WKH�UXOHV�RI�WUDGLWLRQDO�7DPLO�SRHWU\�
EXW�ZDV�LQ�IDFW�IROORZLQJ�VRPH�UXOHV�RI�6DQVNULW�YHUVL௠FDWLRQ��DQG�WKLV�PLJKW�EH�WKH�
UHDVRQ�ZK\�WKH�WLWOH�RI�KLV�SRHP�FRQWDLQV�WKH�ZRUG�FDQWDP��6NW��FKDQGDV���7KHUH�LV�
LQGHHG�D�6DQVNULW�PHWUH��RI�WKH�VDPDYХWWD�W\SH��ZLWK�௠৚HHQ�DNЭDUDV�LQ�D�SÃGD��ZKLFK�
FRUUHVSRQGV�WR�WKH�SDWWHUQ�*/*/*/*/*/*/*/*���,W�LV�FDOOHG�WĭБDND�DQG�GHVFUL�
EHG�LQ�$SWHؾV�3UDFWLFDO�GLFWLRQDU\��LQ�WKH�$SSHQGL[�,��RQ�Sج����������7KH�IROORZLQJ�
WHQ�VWDQ]DV�LQ�WKH�7&9�IROORZ�H[DFWO\�WKH�VDPH�SDWWHUQ��EXW�WKH�VWDQ]D�����ZKLFK�
VWDUWV�ZLWK�D�OLJKW�V\OODEOH��DQG�LQ�ZKLFK�WKH�OLQHV�FRQWDLQ����V\OODEOHV��KDV�D�GL௟HUHQW�
SDWWHUQ��6SDFH�DQG�WLPH�GR�QRW�DOORZ�PH�WR�FRQWLQXH�WKLV�H[SORUDWLRQ�IXUWKHU��%HIRUH�
FRQWLQXLQJ�RXU�H[SORUDWLRQ�RI�WKH�PHWUHV�XVHG�E\�WKH�RWKHU�DXWKRUV�UHSUHVHQWHG�LQ�
WKH�9DLҢ҆DYD�FRUSXV��ZH�PXVW�WDFNOH�WKH�GL௢FXOW�WHFKQLFDO�TXHVWLRQ��KRZ�WR�QDYLJDWH�
ZLWKLQ�WKH�1$73"

�VHH�ELEOLRJUDSK\���$�VHDUFK�RQ�WKH�,QWHUQHW�SURYLGHV��7KH�HGLWLRQ�FRQVXOWHG�LV�WKH������UHSULQWة��
DQ� H[DPSOH� RI� D� 6DQVNULW� YHUVH� IROORZLQJ� WKLV� SDWWHUQ�� NXЏNXPÃNWD�NÃ³FDQÃEMD�JDUYD�KÃUL�
JDXUDEKÃ���SíWDQÃ³FLWÃEMD�JDQGKD�NíUWL�QLQGL�VDXUDEKÃ���YDOODYHĝD�VĭQX�VDUYD�YÃ³FKLWÃUWKD�VÃGKLNÃ�
��PDK\DP�ÃWPD�SÃGD�SDGPD�GÃV\DGÃVWX�UÃGKLNÃ���VHH�KWWS���ZZZ�JUDQWKDPDQGLUD�FRP�
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"RZ�WR�UHIHU�WR�D�VWDQ]D�LQ�WKH�1ÃOÃ\LUDW�7LYY\DSSLUDSDQWDP+�ܙ

,Q�RUGHU�WR�UHIHU�WR�D�VSHFL௠F�VWDQ]D��VHYHUDO�PHWKRGV�FDQ�EH�XVHG��2QH�RI�WKHP�
FRQVLVWV�LQ�PDNLQJ�XVH�RI�DQ�RYHUDOO�QXPEHULQJ�VFKHPH�IRU�WKH�ZKROH�RI�WKH������
73�EXW�LWV�XVHUV�ZLOO�EH�FRQ৙RQWHG�ZLWK�WKH�LQHVFDSDEOH�GL௢FXOW\�WKDW�H[LVWLQJ�
HGLWLRQV�KDYH�GL௟HULQJ�RYHUDOO�QXPEHULQJ�VFKHPHV�DQG�WKDW�QR�HGLWLRQ�FDQ�FXUUHQWO\�
EH�FRQVLGHUHG�DV�D�UHIHUHQFH�HGLWLRQ��)RU�LQVWDQFH��ZH�௠QG�WKH�IROORZLQJ�RUJDQL]DWLRQ�
RI�WKH������73�LQ�WKH�IROORZLQJ�PRGHUQ�HGLWLRQV��RU�(�WH[WV���VHYHUDO�RI�ZKLFK�KDYH�
EHHQ�XVHG�LQ�WKLV�VWXG\�LQ�RUGHU�WR�GHWHUPLQH�ZKHWKHU�WKHUH�LV�D�PRGHUQ�FRQVHQVXV�
FRQFHUQLQJ�WKH�PHWUHV�XVHG�LQ�WKH������73���7KH\�DUH�

����WKHة���73$1ذذه���HGLWLRQ�E\�%�� �,UDWWL҈D�1Ã\DNDU�6D҈V�LQ���YROXPH��ZLWK�WKH�
RUGHU�̾̿̀́��EXW�ZLWK�QR�RYHUDOO�QXPEHULQJ�VFKHPH�

���0����WKHة���73$1ذذهXUUD\�5DMDP�HGLWLRQ�LQ���YROXPHV��ظ�<�̾���@����̿�>�ظ��
���ظ����<�̀��@�����@���DQG�́�>�����@����ظ

�LQ���YROXPHV���WKH�/,)&2�HGLWLRQة���73$1ذذه��VW�YROظ�<�̾ج����@��̿�>��̀��@����ظ��
�@����ظ����<��QG�YROظ����<�́ج�����@����

�ظ�<�̾��LQ���YROXPHV�����WKH�0XOODL�1LODL\DP�HGLWLRQة���73$1ذذه��@��̿�>���@����ظ��
��@�����٥<��DQG�̀@����ظ����<�́��

�73���GL௟HUV�৙RP�DOO�WKH�RWKHU�HGLWLRQV�ZLWK�RYHUDOO�QXPEHULQJ�LQ�QRW�DVVLJQLQJ�D�QXPEHU$1ة��
WR�ZKDW�LV�FRQVLGHUHG�DV�WKH�௠UVW�VWDQ]D�LQ�WKH�7LUXSSDOOÃБзX��̐1���1XPEHU���LV�DVVLJQHG�WR�WKH�
VWDQ]D� VWDUWLQJ�ZLWK� �DзL\ďPďзXP�QLГГďзXPف �V$��ق@ً< D� FRQVHTXHQFH�� WKH� ODVW� VWDQ]D� LQ� WKH�
0XWDOÃ\LUDP��̐��LV�QXPEHUHG�DV���̿��VWDUWV��RZHYHU��WKH�QXPEHULQJ�LQ�WKH�VHFRQG�YROXPH+�ܕ�
ZLWK������VWUDQJHO\�OHDYLQJ�D�JDS��,I�ZH�H[FHSW�WKH�0XWDOÃ\LUDP��̐���WKH�QXPEHULQJ�RI�1$73���
LV�LGHQWLFDO�ZLWK�WKH�QXPEHULQJ�RI�1$73����DQG�WKH�VDQGKL�VSOLW�WH[W�VHHPV�LGHQWLFDO��DOWKRXJK�
1$73���GRHV�QRW�SURYLGH�WKH�YDULDQW�UHDGLQJV��DV�1$73���GRHV��LQ�DSSHQGLFHV��
�7KLV�FRXQWة�� LQFOXGHV�WKH�,UÃPÃQXFD�1ĭЩЩDQWÃWL��������ظ�����WKH�&LЩL\D�7LUXPDзDO�DQG�WKH�
3HUL\D�7LUXPDзDO�EHLQJ�FRXQWHG�IRU����XQLWV�>ظ��������@�DQG����XQLWV�>ظ��������@�
�LUDБзÃP��VHFRQG��HGLWLRQ�������PDЩX�DFFX��RI�WKH��73���UHIHUV�KHUH�WR�WKH������UHSULQW$1ة��
SDWLSSX���LQ�WZR�YROXPHV��SXEOLVKHG�E\�WL�OLззDO�SЁDYDU�NDPSHГL��/,)&2���WKH�௠UVW�HGLWLRQ�KDYLQJ�
FRPH�RXW�LQ�����7KH�ERRN�FRYHUV�LQGLFDWHܓ��QÃOÃ\LUD�WLYYL\DS�SLUDSDQWDP�
��73���UHIHUV�KHUH�WR�WKH������PDЩXSDWLSSX�RI�WKH���YROXPH�1ÃOÃ\LUD�WLY\D�SLUDSDQWDP$1ة��
PĭODPXP�WHЁLYXUDL\XP��FRQWDLQLQJ�WKH�FRPPHQWDU\�E\�1ÃUÃ\D҆D�9ÕOXS�3LѶѶDL��0XOODL�1LODL\DP��
&H҈҈DL���WKH�௠UVW�HGLWLRQ�KDYLQJ�FRPH�RXW�LQ������
�7KH�RYHUDOO�QXPEHULQJ�IRU�WKH�IRXUWK�YROXPH�VHHPV�WR�EHFRPH�LQFRQVLVWHQW�RU�LQYLVLEOH�ZKHQة��
ZH�UHDFK�WKH�&LЩL\D�7LUXPDзDO��̒9��DQG�WKH�3HUL\D�7LUXPDзDO�(̒10���ZKLFK�DUH�QRW�FOHDUO\�QXP�
EHUHG��+RZHYHU��WKH�HGLWRUVؾ�LQWHQWLRQ�ZDV�SUREDEO\�WR�QXPEHU�WKHP�ZLWK������DV�WKH�ODVW�LWHP�
QXPEHU��EHFDXVH�ZH�௠QG�DV�DQ�DSSHQGL[�WKH�,UÃPÃГXFD�1ĭЩЩDQWÃWL��ZKLFK�LV�QRW�SDUW�RI�WKH������
73��QXPEHUHG�৙RP������WR�������6HH�+DUG\�������������IRU�D�FRPSDULVRQ�RI�WZR�QXPEHULQJ�
VWUDWHJLHV�
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�LQ�����WKH�6���-HNDWUDҬFDND҈�HGLWLRQ��SXEOLVKHG�E\�ÂѺYÃUNDѶ�Â\YX�0DL\DPة���73$1ذذه
��YROXPH��ظ�<�̾���@��̿�>����ظ����<�̀��@����ظ���@��́�>������@����ظ��

��́̀̿̾�̀́̿̾��قZZZ�UDPDQXMD�RUJف��WKH�WH[W�DYDLODEOH�RQ�WKH�VLWHة���73$1ذذه��
��WKHة���73$1ذذه WH[W� DYDLODEOH� RQ� WKH� VLWH� RI� WKH� 3URMHFW�0DGXUDL� �̾� �ظ�<��@��

̿��>����ظ����<�̀��@����ظ���@����́�>������ظ��@��
�7KH�RWKHU��PRUH�UHDOLVWLF��PHWKRG�FRQVLVWV�LQ�XVLQJ�D�ORFDO�QXPEHULQJ�VFKHPH��LQت
ZKLFK�WKH�FRQVWLWXHQWV�RI�HDFK�FRPSRVLWLRQ�DUH�QXPEHUHG�VHSDUDWHO\��6XFK�D�VFKHPH�
LV�DYDLODEOH�LQ�PRVW�RI�WKH�HGLWLRQV�GHVFULEHG��D�QRWDEOH�H[FHSWLRQ�EHLQJ�1$73�����
0DNLQJ�XVH�RI�WKH�DEEUHYLDWLRQ�DOUHDG\�SURSRVHG����WKH�IROORZLQJ�FKDUW�LQGLFDWHV�KRZ�
PDQ\�OHYHOV�RI�QXPEHULQJ�DUH�UHTXLUHG�IRU�WKH�YDULRXV�FRPSRQHQWV�RI�1$73�

&KDUW�����/RFDO�QXPEHULQJ�VFKHPHV

7ULSOH�OHYHO�QXPEHULQJ����
3��7��6�

3Â70��̾���3HUL\ÃЅYÃU�7LUXPRЅL�>����VWDQ]DV@��
370��̿���3HUL\DWLUXPRЅL�>�����VW�@��790��́��
7LUXYÃ\PRЅL�>�����VW�@�

�7KLV�HGLWLRQ�FRQWDLQV�DQ�(QJOLVK�WUDQVODWLRQ�DQG�D�7DPLO�FRPPHQWDU\��1ÃOÃ\LUDP�7LY\DSة��
3LUDSDQWDP��$LQWÃP�9ÕWDP��1D\DYXUDL�9DL҆DYDF�&HPPDO�ҫÃNҬDU�(V��-HNDWUDҬFDND҈��ÂѺYÃUNDѶ�Ã\YX�
PDL\DP��&H҈҈DL��������DLQWÃP�SDWLSSX��
������7KHUH�LV�D�JDS�LQ�WKLV�HGLWLRQ�EHWZHHQ�WKH�QXPEHULQJV�RI�̀�DQG�́��EHFDXVH�QXPEHUVة��WR�
�����KDYH�EHHQ�XVHG�IRU�QXPEHULQJ�WKH�VWDQ]DV�RI�WKH�,UÃPÃQXFD�1ĭЩЩDQWÃWL��7KLV�PDNHV�WKH�
QXPEHULQJ�RI�WKLV�HGLWLRQ�WRWDOO\�LGHQWLFDO�ZLWK�WKH�QXPEHULQJ�VHHQ�LQ�1$73����DV�IDU�DV�̿��̀�DQG�
́�DUH�FRQFHUQHG��7KHUH�LV�KRZHYHU�D�GL௟HUHQFH�RI���XQLW�EHWZHHQ�1$73���DQG�1$73���LQ�WKH�
FDVH�RI�̾��FI��IRRWQRWH�����
�Q�$XJXVW�������WKH�FRQVWLWXHQW�HOHPHQWV�RI�WKH������73�DUH�IRXQG�RQ�WKH�SDJH�KWWS,ة����ZZZ�
UDPDQXMD�RUJ�VY�SUDEDQGKDP�LQGH[�KWPO�LQ�WKH�RUGHU�̾̿́̀��6XUSULVLQJO\��WKH�HOHPHQWV�LQ�̾�DUH�
QXPEHUHG�৙RP���WR������WKRVH�LQ�̿�DUH�QXPEHUHG�৙RP�����WR�������WKRVH�LQ�́�৙RP������WR�
������WKRVH�LQ�̀�৙RP������WR�������,Q�DGGLWLRQ�WR�WKDW��WKH�DQWÃWL�IRU�5DPDQXMD�LV�QXPEHUHG�
৙RP������WR������
�̒9��IRU�ZKLFK�QR�RYHUDOO��QFRQVLVWHQFLHV�DUH�VHHQ�LQ�WKH�QXPEHULQJ�RI�WKH�&LЩL\D�7LUXPDзDO,ة��
QXPEHULQJ�LV�JLYHQ�
��7$�7KH�ZKROH�DOSKDEHWLFDO�OLVW�RI�DEEUHYLDWLRQV�LV�DV�IROORZVة�����0��̀XWDO�7LUXYDQWÃWL���7$�
�̀���,UDБзÃP�7LUXYDQWÃWL���7$��̀���0ĭГЩÃP�7LUXYDQWÃWL��$Â3��̾���$PDODГ�ÂWLS�3LUÃГ��&70D�
�̀���&LЩL\D�7LUXPDзDO��.1&7��̾����.DББL�1XБ�&LЩXW�7ÃPSX��17$��̀���1ÃГPXNDГ�7LUXYDQWÃWL��
170��̾���1ÃFFL\ÃUWLUXPRЅL��3Â70��̾���3HUL\ÃЅYÃU�7LUXPRЅL��3070��̾���3HUXPÃЁ�7LUXPRЅL��
37$��̀���3HUL\D�7LUXYDQWÃWL��370��̿���3HUL\DWLUXPRЅL��370D��̀����3HUL\D�7LUXPDзDO��7Â��̀���
7LUXYÃFLUL\DP�� 7&9� �̾��� 7LUXFFDQWDYLUXWWDP�� 7(.,� �̀��� 7LUXYHЅXNĭЩЩLUXNNDL�� 7.7� �̿��
7LUXNXЩXQWÃБзDNDP��70��̾���7LUXPÃODL��717��̿���7LUXQHзXQWÃБзDNDP��73��̾���7LUXSSÃYDL��
73Â��̾���7LUXSSDOOÃБзX��73(��̾���7LUXSSDЁЁL\HЅXFFL��79��̀���7LUXYLUXWWDP��790��́��7LUXYÃ\PRЅL�
�RPSRVLWLRQV�UHTXLULQJ�WKUHH�OHYHOV�RI�QXPHUDWLRQ�DUH�GLYLGHG�LQWR�WRS�OHYHO�JURXSV�FDOOHG&ة��
SDWWX��WKHPVHOYHV�GLYLGHG�LQWR�PLGGOH�OHYHO�JURXSV�FDOOHG�WLUXPRЅL��IRU�3Â70�RU�IRU�370��RU�
WLUXYÃ\PRЅL��IRU�790���0LGGOH�OHYHO�JURXSV�DUH�GLYLGHG�LQWR�VWDQ]DV�
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'RXEOH�OHYHO�QXPEH�
ULQJ����7��6�

170��̾���1ÃFFL\ÃUWLUXPRЅL�>����VWDQ]DV@��3070�
�̾���3HUXPÃЁ�7LUXPRЅL�>����VW�@�

6LQJOH�OHYHO�QXPEHULQJ�
�LFDLSSÃ���6�

$Â3��̾���$PDODГ�ÂWLS�3LUÃГ�>���VWDQ]DV@��.1&7�
�̾����.DББL�1XБ�&LЩXW�7ÃPSX�>���VW�@��7&9��̾���
7LUXFFDQWDYLUXWWDP�>����VW�@��7.7��̿���
7LUXNXЩXQWÃБзDNDP�>���VW�@��70��̾���7LUXPÃODL�
>���VW�@��717��̿���7LUXQHзXQWÃБзDNDP�>���VW�@��73�
�̾���7LUXSSÃYDL�>���VW�@��73Â��̾���7LUXSSDOOÃБзX�
>���VW�@��73(��̾���7LUXSSDЁЁL\HЅXFFL�>���VW�@�

6LQJOH�OHYHO�QXPEHULQJ

�L\DЩSÃ��>6WDQ]DLF@�6� �7$��̀���0XWDO�7LUXYDQWÃWL�>����VWDQ]DV@���7$�
�̀���,UDБзÃP�7LUXYDQWÃWL�>����VW�@���7$��̀���
0ĭГЩÃP�7LUXYDQWÃWL�>����VW�@��17$��̀���
1ÃГPXNDГ�7LUXYDQWÃWL�>���VW�@��37$��̀���3HUL\D�
7LUXYDQWÃWL�>���VW�@��79��̀���7LUXYLUXWWDP��
>����VW�@�

6LQJOH�OHYHO�QXPEHULQJ�
�L\DЩSÃ��>1RQ�6WDQ]DLF@�
/���RU�.��

&70D��̀���&LЩL\D�7LUXPDзDO�>����OLQHV@����370D�
�̀����3HUL\D�7LUXPDзDO�>����OLQHV@��7Â��̀���
7LUXYÃFLUL\DP�>���OLQHV@��7(.,��̀���
7LUXYHЅXNĭЩЩLUXNNDL�>���OLQHV@�

�0HWUH�VSHFL௠FDWLRQV�LQ�WKH�1$73�HGLWLRQVܚ

7KLV�ORQJ�SUHOLPLQDU\�VHFWLRQ�EHLQJ�RYHU��ZH�QRZ�VZLWFK�WR�WKH�WDVN�ZH�KDYH�VHW�IRU�
RXUVHOYHV��QDPHO\�SURYLGLQJ�VWDWLVWLFV�IRU�WKH�PHWUHV�ZKLFK�DUH�XVHG�LQ�WKH������
VWDQ]DV�RI�WKH�1$73�� �,W�PXVW�௠UVW�EH�REVHUYHG�WKDW�LQ�VHYHUDO�RI�WKH�HGLWLRQV�FXU�
UHQWO\�DYDLODEOH�IRU�WKH�1$73��ZH�௠QG�� LQ�WKH�EORFNV�RI�WH[W�ZKLFK�SUHFHGH�WKH�
YDULRXV�JURXSV�RI�VWDQ]DV��VKRUW�VWDWHPHQWV�ZKLFK�FDQ�EH�GHVFULEHG�DV�SURYLGLQJ�
PHWULFDO�DQG�PXVLFDO�LQIRUPDWLRQ����)RU�LQVWDQFH��WKH������HGLWLRQ�RI�WKH�1$73�E\�

�RPSRVLWLRQV�ZKLFK�UHTXLUH���OHYHOV�RI�QXPHUDWLRQ�DUH�GLYLGHG�LQWR�JURXSV�FDOOHG&ة�� WLUXPRЅL��
ZKLFK�DUH�WKHPVHOYHV�GLYLGHG�LQWR�VWDQ]DV�
��FRXSOHWف�6HH�KRZHYHU�IRRWQRWH�����IRU�DQRWKHU�SRVVLELOLW\��XVLQJ�WKH�VXEGLYLVLRQV�FDOOHG�NDББLة��
SDLU�RI�OLQHVق�
��SUHOLPLQDU\�DQG�FXUVRU\�H[DPLQDWLRQ�RI�VRPH�SDOP�OHDI�PDQXVFULSWV�SUHVHUYHG�LQ�WKH�()(2$ة��
OLEUDU\�VHHPV�WR�LQGLFDWH�WKDW�VRPH�PDQXVFULSWV�DOVR�FRQWDLQ�PHWULFDO�DQG�PXVLFDO�LQIRUPDWLRQ��
EXW�WKDW�WKH�SUDFWLFH�ZDV�WR�SXW�WKDW�LQIRUPDWLRQ�D৚HU�WKH�VWDQ]DV�FRQFHUQHG��)RU�LQVWDQFH��LQ�WKH�
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WKH�HGLWRU�%���,UDWWL҈D�1Ã\DNDU�6D҈V��1$73����VWDWHV�RQ�Sج����LQ�LWV�IRXUWK�VHFWLRQ�
�790���WKDW�WKH�K\PQ�VWDUWLQJ�ZLWK�WKH�ZRUGVف�X\DUYDЩD�YX\DUQDODP׆��ZKLFK�LV�WKH�
௠UVWف�WLUXYÃ\PRЅLق�LQ�WKH�௠UVWف�SDWWXق�DQG�FRQVLVWV�RI�HOHYHQ���OLQH�VWDQ]DV��LV�FRP�
SRVHG�LQ�D�PHWUH�FDOOHG�NDOL�YLUXWWDP��DQG�PXVW�EH�VXQJ�LQ�D�PHORG\��SDБ��FDOOHG�
PXWLUQWD�NXЩL³FL��ZLWK�D�WLPH�VLJQDWXUH��WÃЁDP��FDOOHG�ÕЅRWWX��EHIRUH�DGGLQJ�WKDW�WKH�
PRGHUQ�HTXLYDOHQWV�IRU�WKHVH�ODVW�WZR�DUH�WKH�UDJD�NDPÃV�DQG�WKH�WLPH�VLJQDWXUH�ÃWL�
WÃЁDP��7KH�SURYLGLQJ�RI�PHWULFDO�LQIRUPDWLRQ��KRZHYHU��LV�QRW�SUHVHQW�LQ�DOO�HGLWLRQV�
DQG�WKH�IRXU�YROXPH�HGLWLRQ�SXEOLVKHG�LQ������DQG������E\�6���5DMDP��DOLDV�0XUUD\�
5DMDP��KHQFHIRUWK�1$73�����VWDWHV�RQO\�WKDW�WKH�PHORG\�DQG�WKH�WLPH�VLJQDWXUH�
DUH��UHVSHFWLYHO\��PXWLUQWD�NXЩL³FL�DQG�ÕЅRWWX��:H�HYHQ�௠QG�D�PRGHUQ�HGLWLRQ��FXU�
UHQWO\�DYDLODEOH�DQG�SXEOLVKHG�E\�WKH�ÂѺYÃUNDѶ�Â\YX�0DL\DP��KHQFHIRUWK�1$73�����
LQ�ZKLFK�PHWULFDO�DQG�PXVLFDO�LQIRUPDWLRQ�DUH�WRWDOO\�DEVHQW����DOWKRXJK�WZR�RWKHU�
FXUUHQWO\�DYDLODEOH�HGLWLRQV��1$73����SXEOLVKHG�E\�/,)&2��DQG�1$73����SXEOLVKHG�
E\�0XOODL�1LODL\DP��SURYLGH�XV�ZLWK�VWLOO�RWKHU�FRQ௠JXUDWLRQV��DV�VHHQ�LQ�WKH�IRO�
ORZLQJ�FKDUW��ZKLFK�VXPPDULVHV�ZKDW�KDV�EHHQ�VDLG�

&KDUW�����$�IHZ�HGLWLRQV�RI�WKH�1$73��1ÃOÃ\LUDW�7LYYL\DSSLUDSDQWDP�

1ÃOÃ\LUDW�
7LY\YDSSLUD�
SDQWDP�
HGLWLRQV

PHWUH SDБ�
�PHORG\�

WÃЁDP�
�FODVVLFDO�

UÃJD WÃЁDP�
�PRGHUQ�
HTXLYDOHQW�

ORFDO�
QXPEHULQJ

JOREDO�
QXPEHULQJ

1$73���
������

<(6 <(6 <(6 <(6 <(6 <(6 12

1$73���
�����ظ�����

12 <(6 <(6 12 12 <(6 <(6

1$73���
�>����@��������

<(6 12 12 12 12 <(6 <(6

()(2�PDQXVFULSW�(2�������WKH�VWDQ]DV�790ܐܐ���WRܐܐ����DUH�ORFDWHG�RQ�ERWK�VLGHV�RI�OHDI���
�6DQ�0DUJD�7UXVW� LPDJH���MSJ��DQG�DUH�IROORZHG�E\�D�VKRUW�GHVFULSWLRQܔ��ظ�����2)� ORFDWHG�
RQ� �OLQH� �� RI� OHDI� �� �YHUVR�� ZKLFK� UHDGV��ܛܱܥ� �ܲܝܟܲܩ�ᾁܢܣܨܲܢ�ᾙܡܥಧܦܢܢᾞܲܭ�ᾢܛ
�@SDБ�PXWLUQWD�NXЩL³FL�WÃЁDPÕЅRWWX׀ᾐ��>SÃN�NDOL�YLUXWWDPܢܱܬܶܦܶܫܱܢ
�7KH�HGLWLRQ�1$73���GRHV�QRW�HYHQ�SURYLGH�D�ORFDO�QXPEHULQJ�V\VWHP��WKH����VWDQ]DV�RI�WKHة��
K\PQ�EHLQJ�RQO\�LGHQWL௠DEOH�E\�DQ�RYHUDOO�QXPEHU��৙RP������IRU�WKH�௠UVW�VWDQ]D�WR������IRU�WKH�
HOHYHQWK�VWDQ]D��ZKHUHDV�WKH�VWDQGDUG��DQG�PRVW�UHOLDEOH��PRGH�RI�UHIHUHQFH�ZRXOG�EH�WR�QXPEHU�
WKH�VWDQ]DV�ZLWK�D���OHYHO�QXPEHULQJ�V\VWHP��৙RP�790ܐܐ���WR�790ܐܐ�����VHH�&KDUW������$V�
IDU�DV�WKH�UHOLDELOLW\�RI�RYHUDOO�QXPEHULQJ�VFKHPHV�IRU�WKH�1$73�LV�FRQFHUQHG��ZH�KDYH�VHHQ�WKDW�
QR�WZR�HGLWLRQV�RU�(�WH[W��৙RP�WKH���H[DPLQHG��FRLQFLGH�
�1XPEHUV�EHWZHHQ�VTXDUH�EUDFNHWV�DUH�GDWHV�RI�௠UVW�HGLWLRQ��2WKHU�QXPEHUV�DUH�GDWHV�RI�WKHة��
FRS\�XVHG�
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1$73���
�>����@������

12 12 12 12 12 12 <(6

1$73���
�>����@������

<(6 <(6 <(6 <(6 <(6 <(6 <(6

�790���0HWUHV�LQ�WKH�7LUXYÃ\PRЅLܛ
,�VKDOO�QRZ�SURYLGH�WKH�UHVXOW�RI�P\�H[DPLQDWLRQ�RI�WKH�PHWUHV�LQ�WKH�1$73��VWDUWLQJ�
ZLWK�WKH�790�DQG�WKH�370��WR�ZKLFK�DUH�DGGHG�WKH�7.7�DQG�WKH�717�����WUHDWHG�
VHSDUDWHO\��EHFDXVH�HDFK�RI�WKHP�UHSUHVHQWV�D�VRUW�RI�FULWLFDO�PDVV��ZLWK�ZKLFK�WKH�
FROOHFWLRQV�RI�VWDQ]DV�FRQWDLQHG�LQ�WKH�0XWDOÃ\LUDP��1$73�̾��FDQ�XVHIXOO\�EH�
FRPSDUHG��$QG��EHFDXVH�WKH�HGLWLRQV�ZKLFK�ZHUH�DYDLODEOH�WR�PH�VRPHWLPHV�GL௟HU��
P\�FKDUWV�ZLOO�UHSUHVHQW�WKH�PHWUH�DWWULEXWLRQV�DV�JLYHQ�E\�RQH�RI�WKHP��QDPHO\�
��7�ܐ�1$73KH�QLQH�GLVWLQFW�PHWUHV�DUH�HQXPHUDWHG�LQ�GHFUHDVLQJ�RUGHU�RI�৙H�
TXHQF\��WKRVH�RFFXUULQJ�PRVW�R৚HQ�EHLQJ�PHQWLRQHG�௠UVW�

&KDUW�����0HWUHV�LQ�WKH�7LUXYÃ\PRЅL�>790@

)XOO�1DPH $EEUHYLDWLRQ 6WDQ]D�FRXQW 1$73���/RFDWLRQ�
�LQVLGH�790�

1$73���	�
1$73���/RFDWLRQ�
�VWDUWLQJ�
SRVLWLRQ���

NDOL�YLUXWWDP .D9L ��� ���ܑ���ܑ����ܐ���ܐ���ܐ
ܑ����ܒ���ܒ���ܒ����ܑ��
���ܕ�������5.4ܔ���ܓ
���ܗ���ܗ���ܖ���ܖ���ܖ
����ܘ���ܘ���ܘ���ܘ���ܘ
���ܙ���ܙ���ܙ���ܙ
�ܙ

������������������
������������������
������������������
������������������
3374��������������
������������������
������������������
������������������
������������������
����������

�����L�H��370��DORQJ�ZLWK�قVHFRQG�WKRXVDQGف�,UDБзÃPÃ\LUDP��7KLV�FRUUHVSRQGV�WR�WKH�HQVHPEOH�̿ة
7.7�DQG�717�
���KDG�LQLWLDOO\�SODQQHG�WR�JLYH�V\VWHPDWLFDOO\�WKH�YDULDQW�RSLQLRQV�ZKLFK�,�KDG�VHHQ�LQ�RWKHU,ة�
HGLWLRQV�EXW�WLPH�GLG�QRW�SHUPLW�PH�WR�DFFRPSOLVK�WKDW�ZLWKLQ�D�UHDVRQDEOH�SHULRG�
��7KH�PHWUH�VSHFL௠HG�LV�DSSOLFDEOH�WR����VWDQ]DV��VWDUWLQJ�৙RP�WKDW�SRVLWLRQ��H[FHSW�LQ�WKH�FDVHة�
RI�������IRU�ZKLFK�WKH�VSHFL௠FDWLRQف�NDOL�QLODLW�WXЩDLق�LV�DSSOLFDEOH�WR�D�JURXS�RI����VWDQ]DV��DOLDV�
790�ܑ���
��قSHUXPSÃOXP�YHБзDЁDL\ÃO�YDQWDWXف�����D�IRRWQRWH�VSHFL௠HVܔ�RU�790(ة�
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NDOL�QLODLW�WXЩDL .D1L7X ��� ���ܓ���ܒ���ܒ�����2.7ܐ
���ܕ���ܔ���ܔ���ܓ���ܓ
���ܖ���ܕ���ܕ���ܕ���ܕ
���ܙ���ܘ���ܗ���ܖ���ܖ
��ܙ

������3075��������
������������������
������������������
������������������
������������������
������������������
����������������

DЩXFíUN�
NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

$FL9LB�F ��� ����ܒ���ܒ���ܒ���ܐ���ܐ
���ܔ����ܓ���ܓ���ܓ���ܓ
����ܕ���ܕ���ܔ���ܔ
�ܗ���ܗ���ܗ����ܖ��
ܖܙ���ܘ����ܗ

������������������
������������������
������������������
������������������
������������������
������������������
��������������ܖ�

WDUDYX�NRFFDNDN�
NDOLSSÃ

7D.R.D �� ���ܒ���ܑ���ܑ���ܑ���ܐ
�ܘ���ܓ���ܓ

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

HЅXFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

$FL9LB�F �� ���ܗ���ܗ���ܖ���ܕ���ܒ
�ܘ

������������������
����������������

HБFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

$FL9LB�F �� �ܙ���ܘ���ܗ���ܖ���ܔ ������������������
����������

ÃFLUL\DW�WXЩDL $FL7X �� �ܖ���ܕ����ܔ���ܔ���ܑ ������������������
����������

YD³FLW�WXЩDL 9D7X �� �ܙ���ܐ���ܐ ����������������

YD³FL�YLUXWWDP 9D9L �� �ܑ���ܐ ����������

���VKDOO�QRZ�SURYLGH�VRPH�LOOXVWUDWLRQ,ت LQ�RUGHU�WR�H[SODLQ��YHU\�URXJKO\��ZKDW�
WKRVH�PHWULFDO�FDWHJRULHV�WHOO�XV�DERXW�WKH�SRHP�FRQFHUQHG��7KH���PHWUHV�PHQWLRQHG�
E\�WKH�HGLWRU�RI�1$73���IRU�WKH������VWDQ]DV�RI�790�IDOO�XQGHU���JURXSV�

�Dذذه JURXS� RI� �UHJXODUف PHWUHق� VWDQ]DV� �9D7X�� 9D9L�� .D9L�� .D1L7X�� $FL9LB�F��
$FL9LB�F��$FL9LB�F���ZKLFK�FRYHUV�����VWDQ]DV�

�$FL7X���ZKLFK�FRQFHUQV����VWDQ]DV���VWDQ]DVقLUUHJXODU�PHWUHف�D�JURXS�RIذذه
�7D.R.D���ZKLFK�FRQFHUQV����VWDQ]DV���VWDQ]DVقDUFKDLF�PHWUHف�D�JURXS�RIذذه
��EHFDXVH��DPRQJ�WKH�QLQH�PHWUHV��WDUDYX�NRFFDNDNقDUFKDLFف��FDOO�WKH�ODVW�JURXS,ت
NDOLSSÃ�LV�WKH�RQO\�RQH�PHQWLRQHG�E\�WKH�7RONÃSSL\DP�DQG�LWV�FRPPHQWDWRUV����7KH�

���LQ�7RONÃSSL\DP�قRWWÃ�ЅLFDLNNDOL�NDOLYHБ�SÃззÕ����NRFFDND�PXЩDЅRзX�NDOLQÃO�YDNDLWWÕف��9HUVH�73���Lة�
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RWKHU�HLJKW�W\SHV�EHORQJ�WR�LзDLN�NÃOD�\ÃSSX��فPHGLHYDO�PHWULFVق��DQG�DUH�PHQWLRQHG�
RQO\�E\�WUHDWLVHV�VXFK�DV�<ÃSSDUXЏNDODP��<$���<ÃSSDUXЏNDODN�.ÃULNDL��<.��DQG�E\�
FRPPHQWDULHV�VXFK�DV�<9��<ÃSSDUXЏNDOD�9LUXWWL��
���VWDQ]DVقUHJXODU�PHWUHف�RQFHUQLQJ�WKH&ت LI�ZKDW�WKH�HGLWRUV�WHOO�XV�ZKHQ�WKH\�
DVVLJQ�WKHVH�PHWULFDO�ODEHOV�WR�WKH�VWDQ]DV�FRUUHVSRQGV�WR�WKH�WHUPLQRORJ\�RI�WKH�<$�
DQG�WKH�<9��ZH�KDYH�WR�FRQFOXGH�WKDW�WKH�VWDQ]DV�DVVRFLDWHG�ZLWK��UHVSHFWLYHO\��YD³FLW�
WXЩDL��9D7X���YD³FL�YLUXWWDP��9D9L���NDOL�YLUXWWDP��.D9L���NDOL�QLODLW�WXЩDL��.D1L7X���
DЩXFíUN�NDЅLQHзLODзL�\ÃFLUL\D�YLUXWWDP��$FL9LB�F���HЅXFíUN�NDЅLQHзLODзL�\ÃFLUL\D�YLUXWWDP�
�$FL9LB�F���DQG�HБFíUN�NDЅLQHзLODзL�\ÃFLUL\D�YLUXWWDP��$FL9LB�F���DUH���OLQH�VWDQ]DV�LQ�
ZKLFK�WKH�OLQHV�DUH�PDGH�XS�RI��UHVSHFWLYHO\�������������������DQG���FíUV��فPHWULFDO�
IRRWق���,Q�RWKHU�ZRUGV��WKH�GLVWULEXWLRQ�LQ�WKH�790�LV�WKH�IROORZLQJ�

&KDUW����@�PHWUHV�LQ�WKH�7LUXYÃ\PRЅL�>790قQHZف�5HJXODUة

1XPEHU�RI�
PHWULFDO�IHHW�
�FíU��SHU�OLQH

��FíUV�
�9D7X�

��FíUV�
�9D9L�

��FíUV�
�.D9L�

��FíUV�
�.D1L7X�

��FíUV�
�$FL9LB�F�

��FíUV�
�$FL9LB�F�

��FíUV�
�$FL9LB�F�

1XPEHU�RI�
VWDQ]DV�LQ�
790

�� �� ��� ��� ��� �� ��

�7KH�VWDQ]DV�ZLWK�WKH�VKRUWHVW�OLQHV�VKRXOG�EH�IRXQG�DPRQJ�WKRVH�ODEHOOHG�DV�YD³FLWت
WXЩDL��9D7X��DQG�LQGHHG��LI�ZH�H[DPLQH�IRU�LQVWDQFH�790ܐ����ZKLFK�LV�QXPEHUHG�
৙RP������WR������LQ�1$73�����ZH�௠QG����VKRUW�VWDQ]DV��WKH�௠UVW�RQH��790ܗܐ����
EHLQJ�

��ďзXPSXЁ�ЁÕЩLة(4)
FĭзXQWDБзXЅÃ\�
QíзXQLГЩDYDL�
ÃзXPDPPÃГÕ��7902<���ܗܐ�YHUDOO�QXPEHULQJ�����@

�7KLV�FRXOG�EH�FRPSDUHG�ZLWK�D�VDPSOH�৙RP�HDFK�JURXS�EXW�LW�LV�SUREDEO\�VX௢ت
FLHQW� DW� WKLV� VWDJH� WR� JLYH� D� VDPSOH� RI� NDOL� QLODLW� WXЩDL� DQG� D� VDPSOH� RI� HБFíUN�
NDЅLQHзLODзL�\ÃFLUL\D�YLUXWWDP��DV�LQ�WKH�WZR�IROORZLQJ�VWDQ]DV�

��SDWWXзDL�DзL\DYDUN�NHЁL\DYDГ��SLЩDUNDЁXN�NDUL\Dة(5)
YLWWDNDГ��PDODUPDNDЁ�YLUXPSX�P�QD�PDUXPSHЩD�ODзLNDЁ�
PDWWXЩX�NDзDLYHББH\�NDЁDYLГL�OXUDYLзDL�\ÃSSXБ�
зHWWLЩD�PXUDOLГď�зLБDLQWLUXQ�WÕЏNL\D�YHЁLYÕ���7902<���ܒܐ�YHUDOO�QXPEHULQJ�����@

3RUXЁDWLNÃUDP��VHH�9D�8���&LWDPSDUDP�3LѶѶDL�HGLWLRQ��VD\V�WKDW�WKHUH�H[LVW���W\SHV�RI�.DOL�PHWUH��
WKH��UG�RQH�EHLQJ�NRFFDNDN�NDOL�
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��YHЁЁDLF�FXULFDЏNR�зÃЅL�ÕQWL�WÃPDUDLN�NDББD�ГHГГH³FL�ГĭзÕة(6)
SXЁЁDLN�NDзÃNLГЩD�YÃЩЩDLN�NÃБíU�HГFROOLF�FROOX�NÕГDГГDL�PíUNÃЁ"��
YHЁЁDF�FXNDPDYDГ�YíЩЩLUXQWD׀YÕWD�ROL\XP��YLЅÃ�ROL\XP���
SLЁЁDLN�NXЅÃ�YLЁDL\ÃззX�ROL\XP�DЩÃ׀WLUXSSÕUH\LO�FÕUYDГ�QÃГÕ���790ܒܖ����
@�����2YHUDOO�QXPEHULQJ<ت

�370���0HWUHV�LQ�WKH�3HUL\DWLUXPRЅLܜ

,�VKDOO�QRZ��DV�SUHYLRXVO\�PHQWLRQHG��H[DPLQH�WKH�PHWUHV�IRXQG�LQ�370��WR�ZKLFK�
DUH�DGGHG�7.7�DQG�717���DFFRUGLQJ�WR�WKH�SRLQW�RI�YLHZ�RI�WKH�HGLWRU�RI�1$73ܐ��
7KHUH�DUH����RI�WKHP��SDUWO\�FRLQFLGLQJ�ZLWK�WKRVH�IRXQG�LQ�WKH�790�� �$V�LQ�WKH�
FDVH�RI�&KDUW�����,�OLVW�WKHP�LQ�GHVFHQGLQJ�RUGHU�RI�৙HTXHQF\�

&KDUW����0HWUHV�LQ�370��7.7�DQG�717ة

)XOO�1DPH $EEUHYLDWLRQ 6WDQ]D�FRXQW 1$73���/RFDWLRQ�
�LQVLGH�370��7.7�
RU�717�

1$73���	�
1$73���/RFDWLRQ�
�VWDUWLQJ�SRVLWLRQ���

DЩXFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

$FL9LB�F ��� ���ܑ���ܐ���ܐ���ܐ
���ܓ���ܓ���ܒ���ܒ
���ܔ���ܔ���ܓ���ܓ
����ܕ���ܕ���ܔ���ܔ
���ܗ���ܗ���ܖ���ܖ
���ܙ���ܘ���ܗ���ܗ
���TKTܚ���ܙ
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HБFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

$FL9LB�F ��� ���ܒ����ܑ���ܑ���ܑ
����ܒ���ܒ���ܒ���ܒ
����ܔ���ܔ���ܓ���ܓ
���ܖ���ܖ���ܖ���ܕ
���ܙ���ܘ���ܘ����ܖ
���TNTܚ���ܙ
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������������������
������������������
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��7KH�PHWUH�VSHFL௠HG�LV�DSSOLFDEOH�WR����VWDQ]DV��VWDUWLQJ�৙RP�WKDW�SRVLWLRQ��H[FHSW�LQ�WKH�FDVHة�
RI�������IRU�ZKLFK�WKH�VSHFL௠FDWLRQف�HЅXFíUN�NDЅLQHзLODзL�\ÃFLUL\D�YLUXWWDPق�LV�DSSOLFDEOH�WR�D�JURXS�
RI����VWDQ]DV��DOLDV�370ܙ�����LQ�WKH�FDVH�RI�������IRU�ZKLFK�WKH�VSHFL௠FDWLRQف�DЩXFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDPق�LV�DSSOLFDEOH�WR�D�JURXS�RI����VWDQ]DV��DOLDV�7LUXNNXЩXQWÃБзDNDP�>7.7@���LQ�WKH�
FDVH�RI�������IRU�ZKLFK�WKH�VSHFL௠FDWLRQف�HБFíUN�NDЅLQHзLODзL�\ÃFLUL\D�YLUXWWDPق�LV�DSSOLFDEOH�WR�D�
JURXS�RI����VWDQ]DV��DOLDV�7LUXQHзXQWÃБзDNDP�>717@�
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(ЅXFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

$FL9LB�F ��� ���ܐ���ܐ���ܐ���ܐ
ܑ���ܑ���ܑ����ܓ��
���ܘ���ܘ���ܔ����ܓ
�ܙ��10.7
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WDUDYX�NRFFDNDN�
NDOLSSÃ

7D.R.D ��� ���ܕ�������4.1ܒ���ܑ
��8.2�ܕ�����ܗ���ܗ��
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������������1248��
������������1658��
������������������
������������������
����������

NDOL�YLUXWWDP .D9L ��� ���ܔ���ܔ���ܓ����ܐ
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�ܚ���ܚ���ܙ
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ÃFLUL\DW�WXЩDL $FL7X �� ��ܘ���ܒ���ܑ ����������������

YD³FL�YLUXWWDP 9D9L �� �ܕ ����

YHБзXЩDL 9H7X �� ��ܙ ����

NDOLW�WÃЅLFDL .D7D �� �ܙ ����

�V�LQ�WKH�FDVH�RI�790��WKH����PHWUHV�PHQWLRQHG�E\�WKH�HGLWRU�RI�1$73���IRU$ت
WKH������ VWDQ]DV�RI� WKH�JURXS�FRQVWLWXWHG�RI�370��7.7�DQG�717�IDOO�XQGHU�
��JURXSV�
��9D9L��.D9L��.D1L7X��$FL9LB�F��$FL9LB�F���VWDQ]DVقUHJXODU�PHWUHف�D�JURXS�RIذذه
$FL9LB�F���ZKLFK�FRYHUV�����VWDQ]DV�

����$FL7X��.D7D��9H7X���ZKLFK�FRQFHUQV���VWDQ]DVقLUUHJXODU�PHWUHف�D�JURXS�RIذذه
VWDQ]DV�

�7D.R.D���ZKLFK�FRQFHUQV�����VWDQ]DV���VWDQ]DVقDUFKDLF�PHWUHف�D�JURXS�RIذذه

��LQVWHDG�RI�WDUDYX����DV�VLPSO\�EHLQJ�NRFFDNDN�NDOLSSÃܓ�73���PHQWLRQV�WKH�PHWUH�LQ�370$1ة�
NRFFDNDN�NDOLSSÃ��DV�PHQWLRQHG�LQ�1$73����
��قYHБзDЁDL\ÃO�YDQWD�WDUDYX�NRFFDNDN�NDOLSSÃف�73���VSHFL௠HV$1ة�
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��VWDQ]DV�LQ�WHUPV�RI�OHQJWK�LV�DV�IROORZVقUHJXODU�PHWUHف�7KH�GLVWULEXWLRQ�RI�WKHت

&KDUW����5HJXODU�PHWUHV�LQ�370��7.7�DQG�717ة

1XPEHU�RI�
PHWULFDO�IHHW�
�FíU��SHU�OLQH

��FíUV�
�9D7X�

��FíUV�
�9D9L�

��FíUV�
�.D9L�

��FíUV�
�.D1L7X�

��FíUV�
�$FL9LB�F�

��FíUV�
�$FL9LB�F�

��FíUV�
�$FL9LB�F�

1XPEHU�RI�
VWDQ]DV�LQ�
790

� �� ��� ��� ��� ��� ���

�2QH�QRWLFHV��ZKHQ�FRPSDULQJ�WKLV�GDWD�ZLWK�WKDW�VHHQت LQ�WKH�790��D�VKL৚�
WRZDUGV�ORQJ�PHWUHV����,W�VKRXOG�DOVR�EH�DGGHG�WKDW�DOWKRXJK�WKH�QDPHV�XVHG�IRU�WKH�
��PHWUHV�DUH�WKH�VDPH��WKHUH�PLJKW�H[LVW�D�GL௟HUHQFH�LQ�QDWXUH�EHWZHHQ�WKHقUHJXODUف
790�DQG�WKH�370�EHFDXVH�WKH�ODWWHU�UHSUHVHQWV�D�PRUH�FRQVWUDLQHG�W\SH�RI�PHWUH��
JRYHUQHG�E\�SUHFLVH�SDWWHUQV��FDOOHG�FDQWDNNXЅLSSX��EXW�DQ�H[DFW�GHVFULSWLRQ�RI�WKH�
SKHQRPHQRQ�LV�EH\RQG�WKH�VFRSH�RI�WKLV�DUWLFOH���

@0XWDOÃ\LUDP��>)LUVW�WKUHH�DXWKRUV��قLUVW�7KRXVDQG(ف��0HWUHV�LQ�WKHܝ

:H�VKDOO�QRZ�OLVW�WKH�PHWUHV�WKDW�DUH�VHHQ�LQ�WKH�VWDQ]DV�FRPSRVHG�E\�3HUL\ÃѺYÃU��E\�
Â҆ҬÃѶ�DQG�E\�.XODFÕNDUD�ÂѺYÃU��7KH\�DUH�JLYHQ�LQ�WKH�IROORZLQJ�FKDUWV�

&KDUW����3HUL\ÃѺYÃUة

)XOO�1DPH $EEUHYLDWLRQ 6WDQ]D�FRXQW /RFDWLRQ�LQ�1$73�� 6WDUW�ORFDWLRQ�LQ�
1$73��

DЩXFíUN�
NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

$F9LB�& ��� 7LUXSSDOOÃБзX��ܑ�����
3HUL\ÃЅYÃU�7LUXPRЅL��
���ܒ���ܑ���ܑ���ܑ���ܐ
���ܔ���ܓ���ܓ���ܓ���ܒ
�ܔ���ܔ

����������������������
��������������������
ܒ�����������������

���0RUH�SUHFLVHO\�D�ZHLJKWHG�VXP�IRU�&KDUW����LQGLFDWHV�DQ�DYHUDJH�OHQJWK�RI������FíUV�SHU�OLQHة�
ZKHUHDV�WKH�VDPH�FDOFXODWLRQ�IRU�&KDUW����JLYHV�DQ�DYHUDJH�OHQJWK�RI������FíUV�SHU�OLQH�IRU�WKH�
790�
��7KH�FDQWDN�NXЅLSSX�FDQ�EH�VHHQ�LQ�WKH�HGLWLRQ�RI�WKH������HGLWLRQ�RI�WKH�370��ZLWK�FRPPHQة�
WDU\�E\�7�9���*RSDO�,\HU��)RU�LQVWDQFH��KH�JLYHVف�WÃГDГD�WÃГÃ�WDГГDГD�WDГDГDГD�WDГDГDГD�WDГDГÃق�
DV�WKH�RQH�VHHQ�LQ�370ܐܐ�
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HБFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

$F9LB�& �� 3HUL\ÃЅYÃU�7LUXPRЅL��
���ܒ���ܒ���ܒ���ܑ���ܐ
�ܔ����ܓ���ܓ

�������������������
ܒ�����������������

NDOLW�WÃЅLFDL .DB7DD �� 3HUL\ÃЅYÃU�7LUXPRЅL��
���ܑ���ܑ���ܑ���ܐ���ܐ
�ܒ����ܑ

������������������
ܖ������������

YHБзDЁDL\ÃO�YDQWD�
NDOLW�WÃЅLFDL

.DB7DD��97� �� 3HUL\ÃЅYÃU�7LUXPRЅL��
��ܐ��@��ظ�<��ܐ
�ظ�<��ܐ��@��ظ�<@�

ܗ����������

HЅXFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

$F9LB�& �� 3HUL\ÃЅYÃU�7LUXPRЅL��
ܓܓ���ܒ���ܒ���ܑ

�������������������

NDOLQLODLW�WXЩDL .D1L7X �� 3HUL\ÃЅYÃU�7LUXPRЅL��
ܒܓ���ܓ���ܒ���ܐ

ܘ����������������

NDOL�YLUXWWDP .D9L �� 3HUL\ÃЅYÃU�7LUXPRЅL��
ܙܒ���ܑ���ܐ

ܡ����������

WDUDYX�NRFFDNDN�
NDOLSSÃ

7D.R.D �� 3HUL\ÃЅYÃU�7LUXPRЅL��
���ODVW���ܐ���ODVW���ܐ
���ODVW���ܐ���ODVW���ܐ
�ܐ��ODVW���ܑ���ODVW���
ܑ���ODVW���ܑ���ODVW���
ܑ����ODVW�ܒ�����ODVW���
��DOO���ܓ

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

WDOLW�WXЩDL .D7X �� 3HUL\ÃЅYÃU�7LUXPRЅL��
�ܓ

ܐ��

NXЩDЁ�YHБ�FHQWXЩDL .X9H&H � 7LUXSSDOOÃБзXۼ�� �

&KDUW����Â҆ҬÃѶة

)XOO�1DPH $EEUHYLD�
WLRQ

6WDQ]D�FRXQW /RFDWLRQ�LQ�
1$73��

6WDUW�ORFDWLRQ�
LQ�1$73��

DЩXFíUN�NDЅLQHзLODзL�\ÃFLUL\D�
YLUXWWDP

$F9LB�& �� 17�ܝ����������� ���������������
ܖ��

HЅXFíUN�NDЅLQHзLODзL�\ÃFLUL\D�
YLUXWWDP

$F9LB�& �� 17�ܔ���� ܔ�������

HБFíUN�NDЅLQHзLODзL�\ÃFLUL\D�
YLUXWWDP

$F9LB�& �� 17�ܛ� ܠ�

HззDзL�QÃЩFíU�RUXYLNDЩSDN�
NRFFDNDN�NDOLSSÃ

�D�F2�
9.R.D

�� 73 ܓ��
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NDOLQLODLW�WXЩDL .D1L7X �� 17���ܙ�� �������ܖ

NDOL�YLUXWWDP .D9L �� 17�ܕ���� ܕ�������

WDUDYX�NRFFDNDN�NDOLSSÃ 7D.R.D �� 17�ܚ������� ܖ������������

&KDUW����XODFÕNDUD�ÂѺYÃU.ة

)XOO�1DPH $EEUHYLDWLRQ 6WDQ]D�FRXQW /RFDWLRQ�LQ�
1$73��

6WDUW�ORFDWLRQ�
LQ�1$73��

DЩXFíUN�NDЅLQHзLODзL�\ÃFLUL\D�
YLUXWWDP

$F9LB�& �� � ���

HЅXFíUN�NDЅLQHзLODзL�\ÃFLUL\D�
YLUXWWDP

$F9LB�& �� � ���

HБFíUN�NDЅLQHзLODзL�\ÃFLUL\D�
YLUXWWDP

$F9LB�& �� ܙ��������� ���������������
ܐ��

NDOL�YLUXWWDP .D9L � � ���

WDUDYX�NRFFDNDN�NDOLSSÃ 7D.R.D �� ܗ������ ܢ�����������

@0XWDOÃ\LUDP��>2YHUDOO�VWDWLVWLFV��قLUVW�7KRXVDQG(ف��0HWUHV�LQ�WKHܞ

7KH�௠UVW�VHW�RI�VWDWLVWLFV�JLYHQ�KHUH�ZLOO�FRQFHUQ�WKDW�SDUW�RI�WKH������73�ZKLFK�LV�
FDOOHG�0XWDOÃ\LUDP��,W�FRQWDLQV�����VWDQ]DV��LQ�ERWK�1$73���DQG�1$73�����ZKLFK�
DUH�DWWULEXWHG�WR�VHYHQ�SRHWV�DQG�LQ�ZKLFK�WKLUWHHQ��RU�SRVVLEO\�IRXUWHHQ����GL௟HUHQW�
PHWUHV�DUH�UHSUHVHQWHG��7KH�PHWUHV�DUH��DFFRUGLQJ�WR�1$73����

&KDUW�����0HWUHV�LQ�WKHف�)LUVW�7KRXVDQGق

1XPEHU�RI�VWDQ]DV 1DPH�RI�PHWUH 1XPEHU�RI�SRHWV

D ��� ÃFLUL\D�YLUXWWDP��DЩXFíU ��SRHWV��$%&(�

E� �� ÃFLUL\D�YLUXWWDP��HЅXFíU ��SRHWV��$%&(�

E� ��� ÃFLUL\D�YLUXWWDP��HЅXFíU�
�&$17$9,5877$0�

��SRHW��'�

F ��� ÃFLUL\D�YLUXWWDP��HБFíU ��SRHWV��$%&'�

����PHQWLRQ�WKLV�KHVLWDWLRQ�KHUH��LQ�DQWLFLSDWLRQ�RI�D�SRVVLEOH�IXWXUH�GLVFXVVLRQ�FRQFHUQLQJ�WKH,ة
GL௟HUHQFH�WR�EH�PDGH�EHWZHHQ�YLUXWWDP�DQG�FDQWD�YLUXWWDP�
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G� �� NDOLW�WÃЅLFDL ��SRHW��$�

G� � YHБзDЁDLN�NDOLW�WÃЅLFDL����OLQHV� ��SRHW��$�

H� �� NDOL�YLUXWWDP ��SRHWV��$%&)*�

H� �� FDQWDN�NDOL�YLUXWWDP ��SRHW��$�

I �� WDUDYX�NRFFDNDN�NDOLSSÃ ��SRHWV��$%&�

J� �� NDOLQLODLW�WXЩDL ��SRHWV��$%�

J� �� NDOLW�WXЩDL ��SRHW��$�

K �� HззDзL�QÃЩFíU�RUXYLNDЩSDN�NRFFDNDN�
NDOLSSÃ����OLQHV�

��SRHW��%�

K � ÃFLUL\DW�WXЩDL ��SRHW��)�

L � NXЩDЁ�YHБ�FHQWXЩDL ��SRHW��$�

����VWDQ]DV 727$/ ��SRHWV��$%&'()*�

�QG�WKH�SRHWV�DUH$ت

&KDUW����قLUVW�7KRXVDQG(ف�3RHWV�LQ�WKHة

3RHW 1XPEHU�RI�VWDQ]DV 1XPEHU�RI�PHWUHV�UHSUHVHQWHG

$ 3HUL\ÃѺYÃU ��� ���^D�E��F�G��G��H��H��I�J��J���L`

% Â҆ҬÃѶ ��� ��^D�E��F�H��G�J��K`

& .XODFÕNDUD�ÂѺYÃU ��� ��^D�E��F�H��I `

' 7LUXPDѺLFDL�ÂѺYÃU ��� ��^F`

( 7R҆ҬDUDҬLSSRҬL �� ��^D�E�`

) 7LUXSSÃ҆�ÂѺYÃU �� ��^H���K`

* 0DWXUDNDYL�ÂѺYÃU �� ��^H�`

727$/ ��� ���GLVWLQFW�PHWUHV

�0Ã҆LNNDYÃFDNDU���0HWUHV�LQ�WKH�(LJKWK�7LUXPXЩDLܟ

:H�KDYH�QRZ�௠QLVKHG�H[DPLQLQJ�WKH�PHWUHV�LQ�WKH�1$73�DQG�EHIRUH�WU\LQJ�WR�JLYH�
WKH�ELUG�H\HؾV�YLHZ�RI�7DPLO�%KDNWL�OLWHUDWXUH�ZKLFK�ZDV�DQQRXQFHG�DW�WKH�EHJLQQLQJ��
ZH�VWLOO�KDYH�RQH�PDMRU�DXWKRU��EHORQJLQJ�WR�WKH�ĜDLYD�SDUW�RI�WKH�FRUSXV��WR�H[D�
PLQH��7KH�QDPH�JLYHQ�WR�KLP�E\�WUDGLWLRQ��DV�DXWKRU��LV�0Ã҆LNNDYÃFDNDU�DQG�WKH�WZR�
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PDLQ�FRPSRQHQWV�RI�KLV�ZRUN�DUH�(A)�WKH�7LUXYÃFDNDP��ZKLFK�LV�FRQVLGHUHG�DV�D�
FROOHFWLRQ�RI����GLVWLQFW�FRPSRVLWLRQV��RQH�RI�WKHP��WKH�7LUXFFDWDNDP��EHLQJ�D�
PHWULFDOO\�KHWHURJHQHRXV�DQWÃWL��VHH�6HFWLRQ�����DQG�(B)�WKH�7LUXNNďYDL\ÃU��DOUHDG\�
PHQWLRQHG��DOVR�LQ�6HFWLRQ�����ZKLFK�LV�D�VLQJOH�KRPRJHQHRXV�FRPSRVLWLRQ�FRPSUL�
VLQJ�����VWDQ]DV� LQ�NDззDЁDLN�NDOLW� WXЩDL�PHWUH��EXW�GRHV�QRW��XQOLNH�1DPPÃѺYÃUؾV�
7LUXYLUXWWDP��PDNH�XVH�RI�WKH�DQWÃWL�IHDWXUH��)URP�D�GHVFULSWLYH�SRLQW�RI�YLHZ��WKH�
FDVH�RI�WKH�7LUXNNďYDL\ÃU��ZKLFK�VKDOO�EH�UHIHUUHG�WR�KHUH�DV�3,70��%�� LV�PXFK�
VLPSOHU�WKDQ�WKDW�RI�WKH�7LUXYÃFDNDP��ZKLFK�ZH�VKDOO�FRQVLGHU�DV�FRQVLVWLQJ�RI����
VXEVHWV��QXPEHUHG�৙RP�3,70��$���WR�3,70��$�����DOO�RI�WKHP�EHLQJ�PHWULFDOO\�
KRPRJHQHRXV��H[FHSW�3,70��$����ZKLFK�PXVW�EH�GLYLGHG�LQWR�WHQ�PHWULFDOO\�KRPR�
JHQHRXV�VXEVHWV��QXPEHUHG�৙RP�3,70��$ܔ���WR�3,70��$ܔ�����ZKLFK�EULQJV�WKH�
FRXQW�RI�PHWULFDOO\�KRPRJHQHRXV�SDUWV�LQ�WKH�7LUXYÃFDNDP�WR�VL[W\��)LQDOO\��DPRQJ�
WKRVH�VL[W\�VXEVHWV��ZH�PXVW�GLVWLQJXLVK�EHWZHHQ�௠য়�VL[�ZKLFK�DUH�VWDQ]DLF�DQG�
IRXU�ZKLFK�DUH�QRQ�VWDQ]DLF�DQG�PDNH�XVH�RI�WKH�ROG�ÃFLUL\DP�DQG�NDOL�YHБSÃ�PHWUHV��
7KRVH�QRQ�VWDQ]DLF�IRXU��WRWDOLQJ�����OLQHV��DUH�QDPHG�

��3,70��$�����FRQWDLQLQJ��LYDSXUÃБDP&ֹֹ׋��OLQHV�LQ�NDOL�YHБSÃ�PHWUH����
�3,70��$�����FRQWDLQLQJ�����OLQHV��íUWWLWWLUXYDNDYDO.ֹֹ׋ LQ�QLODLPDБзLOD�ÃFLUL\DSSÃ�
PHWUH�

�3,70��$�����FRQWDLQLQJ�����OLQHV��7LUXYDБзDSSDNXWLֹֹ׋ LQ� LБDLN�NXЩDЁ�ÃFLUL\DSSÃ�
PHWUH�

���FRQWDLQLQJ�����OLQHV��ܐ��3,70��3ďЩЩLWWLUXYDNDYDOֹֹ׋ LQ�QLODLPDБзLOD�ÃFLUL\DSSÃ�
PHWUH�

�V�IRU�WKH�VWDQ]DLF�௠য়�VL[�FRPSRQHQWV��WKH\�FRQWDLQ��DOO�LQ�DOO������VWDQ]DV�DQG$ت
WKHLU�FKDUDFWHULVDWLRQV�DUH�JLYHQ�LQ�WKH�IROORZLQJ�FKDUW��E\�GHFUHDVLQJ�৙HTXHQFLHV�

&KDUW�����0HWUHV�XVHGة LQ�WKH�����VWDQ]DLF�FRPSRQHQWV�RI�7LUXYÃFDNDP� �3,70��$��DQG� LQ�WKH�
7LUXNNďYDL\ÃU��3,70��%�

0HWULFDO�
VSHFL௠FDWLRQ

VWDQ]DV JURXSV 5DQN 2FFXUUHQFHV��WKH�QXPHULFDO�UHIHUHQFHV�
ZKLFK�IROORZ�WKH�GHVLJQDWLRQV�PXVW�EH�
SUH௠[HG�E\ق�$��3,70ف��

DЩXFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

��� �� � 7LUXFFDWDNDP��ܔ���ܔ���ܔ����
7LUXSSRЩFXББDP܄���.X\LЩSDWWX܍���
.ď\LГPĭWWDWLUXSSDWLNDP�������ÂFDLSSDWWX�
������$WLFD\DSSDWWX�������3LUÃUWWDГDLSSDWWX�
������.XЅDLWWDSDWWX�������$FFDSSDWWX�������
$ЩSXWDSSDWWX�������7LUXYÃUWWDL�������
(ББDSSDWLNDP�������<ÃWWLUDLSSDWWX�������
ÂГDQWDPÃODL������

��RU�DOO�WKH�VHFWLRQV�RI�7LUXYÃFDNDP��PHWULFDO�FKDUDFWHULVDWLRQV�DUH�JLYHQ�D৚HU�*�8(ة��� �3RSH�
�������
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QÃODзLW�WDUDYX�
NRFFDNDN�NDOLSSÃ

��� �� � 7LUXFFDWDNDP����7��ܔLUXNNďWWXPSL܅���
7LUXWWHЁЁÕБDP��7܆�LUXFFÃЅDO܇���
7LUXSSĭYDOOL܈��>
��
�RU����VWDQ]DV@��
7LUXWWďБďNNDP܊���.DБзDSDWWX�������
7LUXYÕFDЩDYX�������7LUXSSXODPSDO�������
.XOÃSSDWWX������

HЅXFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

�� � � 7LUXFFDWDNDP��ܔ����.ď\LЩЩLUXSSDWLNDP�
������3XБDUFFLSSDWWX�������9ÃЅÃSSDWWX�������
$UXзSDWWX�������7LUXNNDЅXNNXГЩDSSDWLNDP�
������3LзLWWDSDWWX�������&HГГLSSDWWX������

NDззDЁDLN�NDOLW�WXЩDL �������� � � 7LUXFFDWDNDP����1��ܔíWWDOYLББDSSDP܁���
7LUXSSÃБзLSSDWLNDP��������WR�ZKLFK�DUH�
DGGHG�WKH�����VWDQ]DV�LQ�7LUXNNďYDL\ÃU�

NDOL�YLUXWWDP �� � � 7LUXFFDWDNDP��ܔ����$ГГDLSSDWWX܌���
8\LUXББLSSDWWX�������7LUXSSDзDL\HЅXFFL�
������$FFďSSDWLNDP�>
�
����VWDQ]DV@������

HБFíUN�NDЅLQHзLODзL�
\ÃFLUL\D�YLUXWWDP

�� � � 7LUXFFDWDNDP����7��ܔLUXFFDWDNDP��ܔ�����
7LUXSSDЁЁL\HЅXFFL܏���&HWWLOÃSSDWWX������

ÃЩDзLW�WDUDYX�
NRFFDNDN�NDOLSSÃ

�� � � 7LUX�$PPÃГDL��7܃�LUXSSRГГĭFDO܋��

QÕULFDL�YHБSÃ �� � � 7LUXWWDFÃЏNDP��7܎�LUXYHБSÃ�������
3DБзÃ\DQÃГPDЩDL������

YHБзDЁDL\ÃГ�YDQWD�
L\DЩЩDUDYLБDLN�
NRFFDNDN�NDOLSSÃ

�� � � 7LUXYHPSÃYDL܂�

NDOLW�WÃЅLFDL �� � �� 7LUXYXQWL\ÃU܉��>
��
����VWDQ]DV@

NDODYDLS�SÃззX �� � �� $зDLNNDODSSDWWX������

NDOLQLODLW�WXЩDL �� � �� 7LUXFFDWDNDP��ܔ���

SDГГLUXFíU�YLUXWWDP � � �� 7LUXSSDзDL\ÃзFL�����

727$/ ��� ��
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QWKHWLF�YLHZ�RI�DOO�WKH�VWDQ]DLF�PHWUHV�HQXPHUDWHG\�6ܠ

,�VKDOO�QRZ�WU\�WR�SURYLGH�WKH�UHDGHU�ZLWK�DQ�RYHUDOO�YLHZ�RI�DOO�WKH�GDWD�FRYHUHG�VR�
IDU��EHIRUH�DWWHPSWLQJ�WR�GUDZ�D�IHZ�FRQFOXVLRQV�LQ�WKH�௠QDO�VHFWLRQ��7KH�QLQH�FKDUWV�
UHH[DPLQHG�DUH�

�KDUW&ذذه ��� &DPSDQWDU� >3,70��� WR� 3,70��@�� ���� K\PQV� ������ VWDQ]DV� DQG�
���OLQHV��

���KDUW&ذذه�$SSDU�>3,70���WR�3,70��@������K\PQV��RU������VWDQ]DV��
���KDUW&ذذه�&XQWDUDU�>3,70��@�����K\PQV��RU������VWDQ]DV��
�1����KDUW&ذذهDPPÃѺYÃU�>1$73�́�	�1$73�̀@�������VWDQ]DV��LFDLSSÃ�������VWDQ]DV�
�L\DЩSÃ��>DQG����OLQHV��L\DЩSÃ�@�

�7����KDUW&ذذهLUXPD҄NDL�ÂѺYÃU�>1$73�̿�	�1$73�̀@�������VWDQ]DV��LFDLSSÃ��>DQG�
����OLQHV��L\DЩSÃ�@�

���KDUW&ذذه��3HUL\ÃѺYÃU�>1$73�̾@������VWDQ]DV�
����KDUW&ذذه�Â҆ҬÃѶ�>1$73�̾@������VWDQ]DV�
����KDUW&ذذه�.XODFÕNDUD�ÂѺYÃU�>1$73�̾@������VWDQ]DV�
�0����KDUW&ذذهÃ҆LNNDYÃFDNDU�>3,70����$�	�%�@�������������VWDQ]DV�>DQG�����OLQHV@�

�Q�LPSRUWDQW�FRQVLGHUDWLRQ�LV�WKDW��VLQFH�WKH�GDWD�SURYLGHG�LQ�WKRVH�QLQH�FKDUWV�LV$ت
EDVHG�RQ�WKH�XVDJH�RI�VHYHUDO�HGLWRUV��LW�LV�QRW�KRPRJHQHRXV��6RPH�HGLWRUV�XVH�ORQJ�
DQDO\WLFDO�GHVLJQDWLRQV�ZKLOH�RWKHU�HGLWRUV�XVH�VKRUWHU�GHVLJQDWLRQV��)RU�WKDW�UHDVRQ��
WKH�SUHOLPLQDU\�OLVW�RI�GHVLJQDWLRQV�ZKLFK�ZH�FDQ�FRPSLOH�RQ�WKH�EDVLV�RI�WKRVH�QLQH�
FKDUWV��ZLOO�EH�ORQJHU�WKDQ�WKH�QXPEHU�RI�FDWHJRULHV�DFWXDOO\�WR�EH�GLVWLQJXLVKHG��WKH�
FXUUHQW�FKDUW�GLVWLQJXLVKHV�EHWZHHQ�WZHQW\�VHYHQ�FDWHJRULHV��EXW�VRPH�RI�WKH�GLV�
WLQFWLRQV�DUH�VLPSO\ف�SURYLVLRQDO��2�قQ�WKH�RWKHU�KDQG��VRPH�FDWHJRULHV�PD\�DSSHDU�
DV�FRYHULQJ�VHYHUDO�VXE�FDWHJRULHV�ZKLFK�VKRXOG�LQ�IDFW�EH�GLVWLQJXLVKHG�����,�VKDOO�
௠UVW�LQFOXGH�LQ�WKH�IROORZLQJ�FXPXODWLYH�JHQHUDO�FKDUW�WKRVH�PHWUHV�ZKLFK�DUH�WKH�
PRVW�৙HTXHQW�DQG�ZKLFK�KDYH�EHHQ�XVHG�E\�DOO�RU�PRVW�RI�WKRVH�QLQH�DXWKRUV��WKHLU�
QDPHV�ZLOO�EH�DEEUHYLDWHG�WR�WKUHH�OHWWHUV�LQ�WKH�FKDUW���,W�LV�WR�EH�QRWHG�WKDW�WKH�
௠JXUHV�LQ�FROXPQV���WR���UHIHU�WR�WKH�QXPEHU�RI�K\PQV�FRQFHUQHG�ZKHUHDV�WKH�
௠JXUHV�LQ�WKH�RWKHU�FROXPQV�UHIHU�WR�WKH�QXPEHUV�RI�VWDQ]DV�

�����KDYH�IRU�LQVWDQFH�VWDWHG�LQ�&KDUW����IROORZLQJ�7�9���*RSDO�,\HU,ة�������������WKDW�7ÕYÃUDPܐ����
LV�D�SDWLNDP�LOOXVWUDWLQJ�WKH�NDOL�YLUXWWDP�PHWUH�EXW�WKH������WUHDWLVH�FDOOHG�9LUXWWDSSÃYL\DO�DQG�
FRPSRVHG�E\�7���9LUDEDGUD�0XGDOLDU�>ظ��������@�WHOOV�XV��RQ�Sج�����WKDW�WKLV�LV�D�VSHFLDO�W\SH�RI�
NDOL�YLUXWWDP��ZKLFK�FDQ�EH�PRUH�SUHFLVHO\�GHVFULEHG�DV�FDQWDN�NDOL�YLUXWWDP��EHFDXVH�RI�LWV�VXSH�
ULRU�IRUP�RI�UHJXODULW\��ZKLFK�LV�DOVR�FRPPHQWHG�RQ�LQ�GHWDLO�E\�7�9���*RSDO�,\HU��ORF��FLW����7KLV�
DUWLFOH�EHLQJ�ORQJ�HQRXJK�DOUHDG\��,�VKDOO�QRW�FRPPHQW�IXUWKHU��$QRWKHU�ODEHO�ZKLFK�VKRXOG�EH�
VLPLODUO\�LQYHVWLJDWHG�LV�WKH�ODEHO�WLUXYLUÃNDP�ZKLFK�LV�IRXQG�DSSOLHG�WR�VHYHUDO�SDWLNDPV�LQ�WKH�
HGLWLRQ�RI�WKH�7ÕYÃUDP�E\�7�9���*RSDO�,\HU��VHH�WKH�SDWLNDPVܐ����ܐ����DQGܐ�����RQ�SSظ��ج����LQ�
WKH������YROXPH�RI�WKH�3,),�HGLWLRQ�
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&KDUW������1$73	�3,70�����RPSDULVRQ�EHWZHHQ�QLQH�DXWKRUV&ة

Metre &$0�
(hymns)

$33�
�K��

&81�
�K��

1$0�
(stanzas)

7,5�
�VW��

3(5�
�VW��

Â҅ҫ�
�VW��

.8/�
�VW��

0Â҅�
�VW��

&KDUW�
QXPEHU

&K�� &K�� &K�� &K��� &K��� &K��� &K��� &K��� &K���

1XPEHU�RI�
PHWULFDO�
FDWHJRULHV

���FDW� � � �������
����

���
����

�� � � ����

� NDOL�
YLUXWWDP

����K����
��VW����

��� �� ��� ��� �� �� � ��

� HБFíUN�
NDЅLQHзLODзL�
\ÃFLUL\D�
YLUXWWDP

� ��� �� �� ��� �� �� �� ��

� HЅXFíUN�
NDЅLQHзLODзL�
\ÃFLUL\D�
YLUXWWDP

�� � �� �� ��� �� �� �� ��

� DЩXFíUN�
NDЅLQHзLODзL�
\ÃFLUL\D�
YLUXWWDP

�� �� �� ��� ��� ��� �� �� ���

� SDГГLUXFíU�
YLUXWWDP

�

� NDззDЁDLN�
NDOLW�WXЩDL

� �� � 100 �����
���

� NDOLW�WXЩDL ���K�����
��VW����

� ��

� NDOLQLODLW�
WXЩDL

�� � ��� ��� �� �� ��

�$33�7KH�QLQH�DXWKRUV�DUHة�����$SSDU���Â҅ҫ��Â҆ҬÃѶ���&$0��&DPSDQWDU���&81��&XQWDUDU���
.8/��.XODFÕNDUD�ÂѺYÃU���0Â҅��0Ã҆LNNDYÃFDNDU���1$0��1DPPÃѺYÃU���3(5��3HUL\ÃѺYÃU���7,5�
�7LUXPD҄NDL�ÂѺYÃU��
ܗ��6HH�IRRWQRWHة���
ܗ��6HH�IRRWQRWHة���
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� WDUDYX�
NRFFDNDP���

�� � � �� ��� �� �� �� ���

�� HззDзL�QÃЩFíU�
RUXYLNDЩSDN�
NRFFDNDN�
NDOLSSÃ���

30 ��

�� ÃЩDзLW�
WDUDYX�
NRFFDNDN�
NDOLSSÃ

��

�� YD³FL�
YLUXWWDP

�� �� ��

�� YD³FLW�WXЩDL ��

�� ÃFLUL\DW�
WXЩDL

�� ��

�� ÃFLUL\D�
QÕUWWXЩDL

��VW����

�� ÃFLUL\D�
LБDLNNXЩDз�
зXЩDL

�� � �

�� YHБзXЩDL ��

�� YHБ�FHQWXЩDL �

�� NXЩDЁ�YHБ�
FHQWXЩDL

�

�� NDOLW�WÃЅLFDL � � �� �� ��

�� YHБзDЁDL\ÃO�
YDQWD�NDOLW�
WÃЅLFDL

��

�� YD³FLW�
WÃЅLFDL

�

�����������Q�&KDUWV,ة��������DQG�����WKLV�DSSHDUV�DVف�WDUDYXN�NRFFDNDN�NDOLSSÃق�DQG�LQ�&KDUW����DV�
�قQÃODзLW�WDUDYX�NRFFDNDN�NDOLSSÃف
�LI�WKH�7LUXSSÃYDL��Q�&KDUW�����D�GHVLJQDWLRQ�ZKLFK�SUREDEO\�FRUUHVSRQGV�WR�WKH�VDPH�PHWUH,ة���
DQG�WKH�7LUXYHPSÃYDL�GR�XVH�WKH�VDPH�PHWUH��LV�YHБзDЁDL\ÃГ�YDQWD�L\DЩЩDUDYLБDLN�NRFFDNDN�NDOLSSÃ�
ܗ��6HH�IRRWQRWHة���
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�� NXЩDз�зÃЅLFDL �

�� NDODYDLS�
SÃззX

��

�� QÃODзLPÕO�
YDLSSX

�

�� íUDзLPÕO�
YDLSSX

�

�� QÕULFDL�
YHБSÃ

87 ��

; 1RQ�VWDQ�
]DLF�PHWUHV�
XVHG

ÃFLUL\DP�
>IQ���@�
���O�

ÃFLUL\DP�
&KDUW���
���O�

&KDUW�
�����O��
����N�

��FDW��
�VHFW��
���

\�IHZ�REVHUYDWLRQV��LQ�WKH�JXLVH�RI�D�FRQFOXVLRQ�RI�WKH�VXUYH$�ܡ

,�DP�QRZ�OH৚�ZLWK�WKH�WDVN�RI�VWDWLQJ�ZKDW�KDV�EHHQ�DFFRPSOLVKHG�LQ�WKLV�SUHVHQWD�
WLRQ��FRQFHUQLQJ�WKH�VXUYH\�RI�7DPLO�PHWUHV��DQG�ZKDW�UHPDLQV�WR�EH�GRQH��7KH�
WUXWK�LV�WKDW�ZH�DUH�VWLOO�DW�WKH�EHJLQQLQJ�RI�WKH�HQTXLU\��:KDW�KDV�EHHQ�SUHVHQWHG�
LQ�WKLV�DUWLFOH� LV�VLPSO\�VWDWLVWLFV�RI�ZKDW�VRPH�RI�WKH�HGLWRUV�RI�WKH�3,70�DQG�
1$73�KDYH�VWDWHG�FRQFHUQLQJ�WKHLU�PHWUHV��$QG�DOWKRXJK�,�KDYH�WULHG�LQ�D�IHZ�FDVHV�
WR�H[SODLQ�ZKDW�WKRVH�VWDWHPHQWV�PHDQ��IRU�LQVWDQFH�E\�VKRZLQJ��DV�LQ�&KDUW����ZKDW�
GLVWLQJXLVKHV�NDззDЁDLN�NDOLWWXЩDL�DQG�QÕULFDL�YHБSÃ�RU�E\�PDNLQJ�LQ�6HFWLRQ����D�
SUHOLPLQDU\�FODVVL௠FDWLRQ�RI�WKH�YDULRXV�PHWUHV�XVHG�LQ�WKH�790��,�KDYH�FHUWDLQO\�
QRW� H[SODLQHG� FOHDUO\�ZKDW� DOO� WKH� WZHQW\�VHYHQ�GLVWLQFW�SUHOLPLQDU\� FDWHJRULHV�
HQXPHUDWHG�LQ�&KDUW����DUH��7KLV�LV�VRPHWKLQJ�ZKLFK�,�DP�XQGHUWDNLQJ�LQ�DGGLWLR�
QDO�VWXGLHV�ZKLFK�DUH�SDUW�RI�WKH�VDPH�VHULHV�RI6ف�WXGLHV�LQ�7DPLO�0HWULFVق��$OVR��DV�
,�KRSH�WR�KDYH�VKRZQ�DW�WKH�HQG�RI�6HFWLRQ����ZKHQ�GLVFXVVLQJ�WKH�FDVH�RI�WKH�7&9��
XVLQJ�WKH�VDPSOH�JLYHQ�LQ۽��ۼ��DQG۾���ZH�PXVW�R৚HQ�EH�FDUHIXO�ZKHQ�XVLQJ�WKH�
FDWHJRULHV�JLYHQ�E\�H[SHUWV� LQ�PHWULFV��7KH\�PXVW�EH�VHHQ�IRU�ZKDW�WKH\�DUH�� L�H��
DWWHPSWV�DW�EULQJLQJ�RUGHU�WR�ZKDW�DSSHDUV�DV�SDUWO\�FKDRWLF��ZKHQ�VHHQ�RXWVLGH�RI�
LWV�SURSHU�FRQWH[W��ZKLFK�LV��KRZHYHU��IRU�WKH�PRVW�SDUW�EH\RQG�RXU�UHDFK��7KHUH�LV�
LQGHHG�D�JUHDW�GHDO�RI�YDULDWLRQ��DQG�HYHQ�KHVLWDWLRQ��LQ�WKH�WHUPLQRORJLFDO�XVDJH��DV�
LOOXVWUDWHG�IRU�LQVWDQFH�E\�WKH�FOXVWHU�RI�WHFKQLFDO�WHUPV�ZKLFK�KDV�LWV�FHQWUH�LQ�WKH�
EDVLF�H[SUHVVLRQ�NDOLW� WXЩDL��7KDW�FOXVWHU�ZDV�௠UVW�PHQWLRQHG� LQ�6HFWLRQ����VHH�
)LJXUH� �%���(DUOLHU��LQ�6HFWLRQ����,�KDG�PHQWLRQHG�7�9�� �*RSDO�,\HUؾV�VWDWHPHQW�WKDW�
7ÕYÃUDP�ܑ��LV� LQ�NDOL�QLODLW� WXЩDL��6OLJKWO\� ODWHU�� LQ�6HFWLRQ����,�KDYH�VWDWHG�LQ�D�
IRRWQRWH�WR�&KDUW���WKDW�WKH�WUDGLWLRQDO�GHVLJQDWLRQ�IRU�WKLUW\�IRXU�RI�$SSDUؾV�K\PQV�
LV7ف�LUXYLUXWWDPق��ZKLOH�VWDWLQJ�LQ�WKH�FKDUW�LWVHOI�WKDW�WKRVH�K\PQV�DUH�LQ�NDззDЁDLN�
NDOLW� WXЩDL� PHWUH�� 6XFK� VWDWHPHQWV� DUH� SX]]OLQJ� LI� ZH� UHPHPEHU� WKDW� WKH�
<ÃSSDUXЏNDODP��<$��DQG�WKH�<ÃSSDUXЏNDODN�.ÃULNDL��<.���WZR�RI�WKH�EDVLF�PHWULFDO�
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WUHDWLVHV��KDYH��DV�WKH�FRUH�RI�WKHLU�FODVVL௠FDWLRQ�V\VWHP��D�GLFKRWRP\�EHWZHHQ�WKH�
���WKH�HOHPHQWV�RI�WKH�ODWWHU�JURXS�EHLQJقWZHOYH�SÃ�Y�LГDP�Vف��DQG�WKHقIRXU�SÃ�Vف
QDPHG�E\�FRPELQLQJ�LQ�HYHU\�SRVVLEOH�ZD\�WKH�WKUHH�HOHPHQWVف��WÃЅLFDLف��ق�WXЩDLق�DQG�
���ZLWK�IRXU�SUH௠[HG�HOHPHQWV�ZKLFK�HFKR�WKH�QDPHV�RI�WKH�IRXU�SÃVق�YLUXWWDPف
�YHБSÃ��ÃFLUL\DSSÃ��NDOLSSÃ�DQG�YD³FLSSÃ���7KH�WZHOYH�FRPELQDWLRQV�WKXV�REWDLQHG�DUH�
SUHVHQWHG�LQ�WKH�IROORZLQJ�FKDUW��ZKHUH�,�KDYH�SXW�EHWZHHQ�EUDFNHWV�WKH�WKUHH�FRP�
ELQDWLRQV�ZKLFK�GR�QRW�DSSHDU�LQ�&KDUW����DQG�ZKHUH�WKH�UHIHUHQFHV�LQGLFDWH�WKH�<$�
YHUVH�LQ�ZKLFK�D�VSHFL௠F�SÃYLГDP�LV�FKDUDFWHULVHG�

&KDUW�����$>����DV�GH௠QHG�LQ�<ÃSSDUXЏNDODPقDX[LOLDU\�PHWUHVف��7KH�WZHOYH�SÃYLГDPVة

�YHБ�зÃЅLFDL��
><$��@

�ÃFLUL\DW�WÃЅLFDL��
><$��@

NDOLW�WÃЅLFDL�
><$��@

YD³FLW�WÃЅLFDL�
><$��@

YHБ�зXЩDL�
><$��@

ÃFLUL\DW�WXЩDL�
><$��@

NDOLW�WXЩDL��
<$��@

YD³FLW�WXЩDL�
><$��@

�YHЁL�YLUXWWDP��
><$��@

ÃFLUL\D�YLUXWWDP�
><$��@

NDOL�YLUXWWDP�
><$��@

YD³FL�YLUXWWDP�
><$��@

��VHHQقUHJXODU�PHWUHVف��KDYH�DOUHDG\�LQGLFDWHG�LQ�6HFWLRQ����ZKLOH�GLVFXVVLQJ�WKH,ت
LQ�WKH�790��WKH�XVH�ZKLFK�LV�PDGH�RI�௠YH�RI�WKRVH�WHUPV��RQH�RI�WKHP��ÃFLUL\D�
YLUXWWDP��EHLQJ�IXUWKHU�VXEGLYLGHG�LQWR�WKUHH��DFFRUGLQJ�WR�WKH�QXPEHU�RI�FíUV��VHH�
&KDUW������LQ�RUGHU�WR�KDYH�GLVWLQFW�GHVLJQDWLRQV�IRU�VHYHQ�GL௟HUHQW�OHQJWKV�RI�OLQH��
7KDW�VRPH�RI�WKHP�KDYH�WĭЩDL� LQ�WKHLU�QDPH�ZKLOH�RWKHUV�KDYH�YLUXWWDP��VHHPV�
UDWKHU�DUELWUDU\��,W�PLJKW�LQGLFDWH�WKDW�DW�VRPH�VWDJH��D�QDPLQJ�FRQYHQWLRQ�ZKLFK�
KDG�LWV�RZQ�ORJLF�ZDV��LQ�JRRG�IDLWK�ف�PLVXVHGق�DQG�WKDW�H[LVWLQJ�GHVLJQDWLRQV�ZHUH�
UH�LQWHUSUHWHG�LQ�D�GL௟HUHQW�ZD\��$PRQJ�WKH�WKUHH�WHUPV��WÃЅLFDL��WXЩDL�DQG�YLUXWWDP��
RQO\�WKH�௠UVW�WZR�DUH�VHHQ�LQ�WKH�7RONÃSSL\DP��7KH�WHUP�WÃЅLFDL�LV�XVHG�WR�UHIHU�WR�
VRPH�FRPSRQHQWV�LQ�WKH�RWWÃЅLFDLN�NDOL��VHH�6HFWLRQ�����DQG�WKRVH�PD\�KDYH�LQLWLDOO\�
EHHQ�SHUFHLYHG�DV�VPDOO�VRQJ�OLNH�FRPSRQHQWV�HPEHGGHG�LQ�D�SRHP�ZLWK�FRPSOH[�
VWUXFWXUH��$V�IRU�WXЩDL�� LW�KDV�D�QXPEHU�RI�XVHV� LQ�WKH�7RONÃSSL\DP��EXW�WKH�RQH�
ZKLFK�FRPHV�FORVHVW�WR�WKH�ODWHU�XVDJHV�ZKLFK�ZH�GLVFXVV�KHUH�PLJKW�EH�VHHQ�LQ�WKH�
H[SUHVVLRQ�FHQWXЩDL�ZKLFK�DSSHDUV�LQ�RQH�VĭWUD��73��L��RI�WKH�SÃзÃБ�VHFWLRQ�RI�WKH�
3XЩDWWLБDL\L\DO��DQG�ZKLFK�VHHPV�WR�EHORQJ�WR�WKH�YRFDEXODU\�RI�LFDLW�WDPLЅف�PXVLFDO�
7DPLOق�����,I� WÃЅLFDL�DQG� WXЩDL�DUH�WHUPV�RULJLQDOO\�EHORQJLQJ�WR�WKH�YRFDEXODU\�RI�

�6HHة��� ,ѶDPSĭUD҆DUؾV� H[SODQDWLRQV�RQ�73��L� DQG� VHH� WKH�XVDJH�RI� FHQWXЩDL� DQG� YHБзXЩDL� LQ�
$ҬL\ÃUNNXQDOOÃUؾV�FRPPHQWDU\�RQ�&LODSSDWLNÃUDP��6HH�DOVR�3�6�� �6XEUDPDQ\D�6DVWULؾV�WUDQVODWLRQ�
�S������RI�WKDW�YHUVH��ZKLFK�KH�QXPEHUV�73����
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PXVLFRORJ\�ZKLFK�ZHUH�ERUURZHG�E\�PHWULFDO�H[SHUWV��WKDW�H[SODLQV�ZK\�D�QXPEHU�
RI�GHVLJQDWLRQV�GR�QRW�VHHP�UHDOO\�WR�௠W�LQWR�D�ORJLFDO�V\VWHP��7KH�௠UVW�RFFXUUHQFH�
RI�WKH�ZRUG�YLUXWWDP�VHHPV�WR�EH�IRXQG�LQ�&DPSDQWDUؾV�7ÕYÃUDP��LQ�D�UHIHUHQFH�WR�
VWRULHV�VRQJV�FDOOHG�NLЁL�YLUXWWDPف�YLUXWWDP�RI�WKH�SDUURWق�DQG�HOL�YLUXWWDPف�YLUXWWDP�
RI�WKH�UDWق�DQG�&DPSDQWDU�DFFXVHV�WKH�-DLQV�RI�XVLQJ�WKHP�IRU�VHGXFLQJ�FUHGXORXV�
SHRSOH�����,W�LV�SUREDEOH�WKDW�&DPSDQWDU�GLG�QRW�VXVSHFW�WKDW�KLV�RZQ�FRPSRVLWLRQV�
ZRXOG�FRPH�WR�EH�FDWHJRULVHG�DQG�QDPHG�E\�D�YDULHW\�RI�WHUPV�KDYLQJ�YLUXWWDP�DV�D�
FRPSRQHQW��&RPLQJ�EDFN�WR�WKH�FOXVWHU�RI�WHUPV�WKDW�LV�FHQWHUHG�RQ�NDOLW�WXЩDL��ZH�
FDQ�VHH� LQ�<$����WKDW�WKH�GH௠QLWLRQ�JLYHQ�IRU�NDOLW� WXЩDL� LV�H[WUHPHO\� LPSUHFLVH��
EHFDXVH�WKH�YHUVH�VLPSO\�VD\V�

��QHзLODзL�QÃГNÃ\�QLNDЅYDWX�NDOLWWXЩDLةۿ
���$>��قWKDW�ZKLFK�RFFFXUV�DV�IRXU�ORQJ�OLQHV�LV�>FDOOHG@�NDOLWWXЩDLف

��KLOH�H[SODLQLQJ�DQG�LOOXVWUDWLQJ�WKLV�VWDWHPHQW��WKH�FRPPHQWDWRU��KRZHYHU:ت
LQWURGXFHV�D�GLVWLQFWLRQ�EHWZHHQ�WZR�YDULHWLHV��D��PDUJLQDO��RQH�ZKLFK�KH�FDOOV�NDOL�
PDБзLODW� WXЩDL����� LQ�ZKLFK�WKH�OLQHV�PD\�XQGHUJR�D�SHUPXWDWLRQ��ZLWKRXW�FRQVH�
TXHQFHV�WR�WKH�PHDQLQJ��EHFDXVH�HDFK�OLQH�LV�D�FRPSOHWH�VHQWHQFH���DQG�ZKDW�ORRNV�
OLNH�WKH�PDLQ�YDULHW\��ZKLFK�KH�FDOOV�NDOLQLODLW�WXЩDL��LQ�ZKLFK�WKH�RUGHU�RI�OLQHV�LV�
௠[HG��+RZHYHU��VWUDQJHO\��LI�ZH�ORRN�IRU�D�GH௠QLWLRQ�RI�NDззDЁDLN�NDOLW�WXЩDL�LQ�<9��
ZH�ZRQؾW�௠QG�RQH��DOWKRXJK�<9�FRQWDLQV�PDQ\�YHUVHV��FLWHG�৙RP�<.��ZKLFK�REH\�
WKDW�VSHFL௠FDWLRQ��DQG�ZKLFK�DUH�UHIHUUHG�WR�DV�NÃULNDLV��:H�PXVW�JR�WR�WKH�FRPPHQ�
WDU\�RI�<.�LQ�RUGHU�WR�௠QG�D�FKDUDFWHULVDWLRQ�RI�ZKDW�D�NÃULNDL�LV��DQG�ZH�VHH�WKHUH�
WKH�H[SUHVVLRQ�NDOLWWXЩDL�LQ�WKDW�FKDUDFWHULVDWLRQ�����7KHUH�LV�KRZHYHU�VWLOO�VFRSH�IRU�
DGGLWLRQDO�GLVDPELJXDWLRQ�H௟RUWV�EHFDXVH�WKH�9íUDFďЅL\DP�FRPPHQWDWRU�௠QGV�LW�
QHFHVVDU\�WR�ZDUQ�XV��XQGHU�9&�����WKDW�WZR�YDULHWLHV�RI�NDOLW�WXЩDL�PXVW�EH�GLVWLQ�
JXLVKHG�����ZKLFK�DUH�FDOOHG�NďYDLN�NDOLW�WXЩDL�DQG�NÃSSL\DN�NDOLW�WXЩDL��6XPPLQJ�XS�
WKRVH�H[SODQDWLRQV��LW�VHHPV�WKDW�ZH�FDQ�WHPSRUDULO\�FRQFOXGH�WKDW�

�ZKDWذذه LV�QRZDGD\V�UHIHUUHG�WR�DV�NDззDЁDLN�NDOLW� WXЩDL�KDV�DOVR�EHHQ�UHIHUUHG�WR��
KLVWRULFDOO\��DV�NďYDLN�NDOLW�WXЩDL��DV�NÃULNDL�DQG�DV�WLUXYLUXWWDP�

����6HH�'LJLWDO�7ÕYÃUDPة�NĭззLГ�BÃU�NLЁL\LГ�YLUXWWDP��BXUDLWWDWX�BďU�BHOL\LГ�WRЅLO��SÃззX�PH\�FROL��
SDNNDPÕ�FHOXP�BHNNDUWDЏNDЁDLف�E\�WKH�SURXG�DQG�KDXJKW\�SHRSOH�ZKR�PRYH�E\�WKH�VLGH�RI�JRRG�
SHRSOH��DGGLQJ�WR�OLWHUDWXUH�NLЁLYLUXWWDP�DQG�HOLYLUXWWDP��PDNLQJ�SHRSOH�EHOLHYH�WKHP�WR�EH�WUXWKق�
�7ÕYÃUDPܘ�ܒ�����
���6HH�<9ة�������S�������DQG�VHH�7,3$����S�������
���LQ�8�9Õ��&ÃPLQÃWDL\ÃU�HGLWLRQج�6HH�Sة����>DзL\DзL�WďЩX�PDL³Fí�UÃNL@����PXWDЩFíU�QÃГNXP�YHБзDЁDLS�
SLЅDL\ÃN����NDзDL\RUX�FíUXP�YLЁDЏNÃ�\ÃNL����QÕUSDWL�ГÃЩÕ�QLUDLSDWL�ГÕЅHГ����ЩďWLГDU�NDOLWWXЩDL�\ďUDзLN�
NHЅXWWÕ�
����&9ة����LГLN�NDOLWWXЩDL\DLN�NďYDLN�NDOLWWXЩDL�BHГЩXP��NÃSSL\DN�NDOLWWXЩDL�BHГЩXP�BLUDБзÃNNXYÃU�
HГDN�NRЁND��>S�������LQ�7�9���*RSDO�,\HU�HGLWLRQ@�
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�ZKDW�LV�QRZDGD\V�UHIHUUHG�WR�DV�NDOLQLODLW�WXЩDL����KDV�DOVR�EHHQ�UHIHUUHG�WR��KLVWRذذه
ULFDOO\��DV�NÃSSL\DN�NDOLW�WXЩDL�DQG�YLUXWWDN�NDOLW�WXЩDL����

��Q�WKH�OLJKW�RI�DOO�WKLV,ت LW�PXVW�EH�FOHDU�WKDW�SUHFLVHO\�XQGHUVWDQGLQJ�ZKDW�WKH�
JUDPPDULDQV�H[SHUWV� LQ�PHWULFVف�WHOOق�XV� LV�QRW�DOZD\V�HDV\��,W� LV�QR�ZRQGHU�WKDW�
&�-���%HVFKL�>ظ��������@�ZDV�TXLWH�SURXG�WR�KDYH�GLVFRYHUHG�ZKDW�WKH�ZRUGف�YLUXW�
WDPق�PHDQV��+LV�ZRUN����DQG�WKH�ZRUN�RI�*�8���3RSH�>ظ��������@�����DPRQJ�PDQ\�
RWKHUV�ZKR�LPPHUVHG�WKHPVHOYHV� LQ�WKH�VWXG\�RI�7DPLO� OLWHUDWXUH�ZHUH�SUREDEO\�
SDUWO\�UHVSRQVLEOH�IRU�QDWLYH�VFKRODUV��VXFK�DV�WKH�LQ௡XHQWLDO�DXWKRU�RI�YLUXWWDS�

����RSDO�,\HU*���7�9ة�������KLPVHOI�XVHV�WKUHH�GLVWLQFW�H[SUHVVLRQV��NDззDЁDLN�NDOLW�WXЩDL��NDOLW�WXЩDL�
DQG�NDOLQLODLW�WXЩDL��VHH�&KDUW�����+H�VHHPV�WR�PDNH�XVH�RI�WKH�H[SUHVVLRQ�NDOLW�WXЩDL�LQ�RUGHU�WR�
UHIHU�WR�VWDQ]DV� LQ�ZKLFK�WKH�QXPEHU�RI�HЅXWWX�SHU� OLQH�LV�௠[HG�EXW� LV�QRW�HTXDO�WR�VL[WHHQ�RU�
VHYHQWHHQ��DV�SHU�WKH�UXOH�HQXQFLDWHG�LQ�6HFWLRQ�����6HH�KLV�H[SODQDWLRQV�RQ�Sج�����FRQFHUQLQJ�WKH�
7ÕYÃUDPܐ���SRHP��DзLWďЩXP�QÕUDFDL\LO� WRзDЏNLГ����HЅXWWXP��QLUDL\DFDL\LO� WRзDЏNLГ����HЅXWWXP�
QLNDЅXP�ND˒˒Dŝai�QHзLODзL��فWKLV��7ÕYÃUDPܐ���SRHP��LV�>FRPSRVHG�LQ@�ND˒˒Dŝai�QHзLODзL��IRU�ZKLFK��
LQ�HYHU\�OLQH��LI�WKH�௠UVW�DFDL�LV�QÕU��WKHUH�DUH����HЅXWWXV�DQG��LI�WKH�௠UVW�DFDL�LV�QLUDL��WKHUH�DUH�
���HЅXWWXVق��
�ܛ.>����LQ�8�9Õ��&ÃPLQÃWDL\ÃU�HGLWLRQ�RI�<.��LQ�WKH�FRPPHQWDU\�WRج�6HH�WKH�XVDJH�RQ�Sة���
7KH�GHVLJQDWLRQف�YLUXWWDN�NDOLWWXЩDLق�LV�DSSOLHG�WR�D�FLWDWLRQ�৙RP�&ĭЁÃPDБL��VWDUWLQJ�ZLWK�YHГЩÃГ�
YLГDL\LГ�ً�
���DQG�ZKR�OLYHG�LQ�DQ�DJHق9íUDPÃPX҈LYDUف�HVFKL��ZKR�LV�NQRZQ�LQ�7DPLO�XQGHU�WKH�QDPH�RI%ة���
WKH�HDUO\���WK�FHQWXU\��ZKHQ�PDQXVFULSWV�ZHUH�PXFK�PRUH�FRPPRQ�WKDQ�SULQWHG�ERRNV�LQ�7DPLO�
1DGX��KDV�ZULWWHQ�VHYHUDO�ERRNV�ZKLFK�DUH�KLJKO\�SHUWLQHQW�WR�WKH�VXEMHFW�RI�7DPLO�SRHWU\��7KH\�
DUH��(A)�+LV�JUDPPDU�RI�&HQWDPLЅ��ZKLFK�ZDV�ZULWWHQ�LQ�/DWLQ�LQ�������FLUFXODWHG�LQ�PDQXVFULSW�
IRUP��WUDQVODWHG�LQWR�(QJOLVK�DQG�SULQWHG�LQ�������WKH�RULJLQDO�/DWLQ�ZDV�SULQWHG�RQO\�LQ��������
7KLV�JUDPPDU�FRQWDLQV�YHU\�LQWHUHVWLQJ�RULJLQDO�REVHUYDWLRQV�RQ�WKH�PHWUHV�XVHG�LQ�7DPLO�SRHWU\�
�6RPH�RI�WKRVH�REVHUYDWLRQV�DUH�LQFRUSRUDWHG�LQ�WKH�GHVFULSWLRQ�RI�YLUXWWDP�E\�.DPLO�=YHOHELO�
�����������(B)�+LV�7RГГĭO�9LЁDNNDP��D�JUDPPDU�FRPSRVHG�LQ�7DPLO�� LQ�YHUVH� IRUP��ZKLFK�
FRQWDLQV�HYHQ�PRUH�SUHFLVH�LQIRUPDWLRQ�WKDQ�WKH�/DWLQ�JUDPPDU��,W�ZDV�SULQWHG�IRU�WKH�௠UVW�WLPH�
LQ�������(C)�+LV�7HPSÃYDБL��D�&KULVWLDQ�GHYRWLRQDO�SRHP��WKH�FRPSRVLWLRQ�RI�ZKLFK�HPXODWHV�WKH�
PHWUHV�IRXQG�LQ�WKH�7DPLO�YHUVLRQ�RI�WKH�5ÃPÃ\DБD�FRPSRVHG�E\�.DPSD҈��VHH�WKH�SDJHV���WR�
����LQ�WKH������HGLWLRQ�RI�7ÕPSÃYDБL���(D)�+LV�&DWXUDNDUÃWL��D�GLFWLRQDU\�LQ�IRXU�SDUWV��WKH�ODVW�
VHFWLRQ��WRзDL\DNDUÃWL��EHLQJ�RUJDQLVHG�RQ�WKH�EDVLV�RI�HWXNDL��ZKLFK�FRXOG�EH�GH௠QHG�DSSUR[LPD�
WHO\�DV�D�NLQG�RIف�VHFRQG�V\OODEOH�UK\PHق�DQG�LV�RQH�RI�WKH�PRVW�SURPLQHQW�DQG�UHJXODU�IHDWXUHV�RI�
7DPLO�GHYRWLRQDO�SRHWU\��,Q�,҈҈ÃFL�������WKH��VW�VHFWLRQ�>SH\DU�DNDUÃWLف�GLFWLRQDU\�RI�QDPHVق@�
RFFXSLHV�SSظ�ج������WKH��QG�VHFWLRQ�>SRUXЁ�DNDUÃWLف�GLFWLRQDU\�RI�WKLQJVق@�RFFXSLHV�SSظ���ج������
WKH��UG�VHFWLRQ�>WRNDL�DNDUÃWLف�GLFWLRQDU\�RI�FROOHFWLRQV�JURXSV�WRWDOVق@�RFFXSLHV�SSظ���ج������DQG�
WKH��WK�VHFWLRQ�>WRзDL\DNDUÃWLف�GLFWLRQDU\�RI�DOOLWHUDWLRQVق��OLWWف��VWULQJLQJق@�RFFXSLHV�SSج����ܜ�ظ�
7KDW�ODVW�VHFWLRQ�LV�GLYLGHG�LQWR�WZR�PDLQ�SDUWV���$���NXЩLЩNíЅ�HWXNDL�>SS�������%���DQG@���ظ�
QHзLЩNíЅ�HWXNDL�>SSظ��������@��IROORZHG�E\�D�VPDOO�DSSHQGL[��
���8*ة��� �3RSH�KDV�JLYHQ�XV�LQ������D�EHDXWLIXO�HGLWLRQ��ZLWK�WUDQVODWLRQ�DQG�LQGLFHV��RI�WKH�
7LUXYÃFDNDP��LQ�ZKLFK�WKH�PHWUHV�XVHG�DUH�H[SODLQHG��ZLWK�DGGLWLRQDO�UHIHUHQFHV�EHLQJ�JLYHQ�WR�
DQRWKHU��HDUOLHU��SXEOLFDWLRQ��GDWHG��������ZKLFK�SUHVHQWHG�WKH�QDWLYH�JUDPPDULDQVؾ�RSLQLRQV�RQ�
PHWUH�
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SÃYL\DO� LQ�WKH���WK�FHQWXU\��FRPSRVLQJ�HYHQ�PRUH�PHWULFDO�WUHDWLVHV�DQG�PDNLQJ�
PRUH�H[SOLFLW�IRU�RWKHUV�WKH�IHDWXUHV�RI�7DPLO�SRHWU\�

$%%5(9,$7,216
1$73� 1ÃOÃ\LUDW�7LYY\DSSLUDSDQWDP��VHH�9DLҢ҆DYD�VRXUFHV�
3,70� 3DГГLUX�7LUXPXЩDL��VHH�ĜDLYD�VRXUFHV�
3,70�$� 6HH�3DГГLUX�7LUXPXЩDL��&XSSLUDPD҆L\D҈��&D��9Õ���3DWLSSÃFLUL\DU����
� ����D���JHQHUDO�HGLWLRQ��
3,70���WR� �
���3,70ت 7ÕYÃUDP
3,70��� 7LUXYÃFDNDP�DQG�7LUXNNďYDL\ÃU
3,70��� 7LUXYLFDLSSÃ7׀LUXSSDOOÃБзX��2ГSDWÃQ�WLUXPXЩDL�
3,70���� 7LUXPDQWLUDP
3,70���� 3DWLГďUÃQ�WLUXPXЩDL
3,70���� 3HUL\DSXUÃБDP
7� 7RONÃSSL\DP
7&� 7RONÃSSL\DP��&ROODWLNÃUDP
7(� 7RONÃSSL\DP��(ЅXWWDWLNÃUDP
7,3$� 6HH�7�9�*RSDO�,\HU���������LQ�VHFRQGDU\�OLWHUDWXUH�
73� 7RONÃSSL\DP��3RUXЁDWLNÃUDP
73L� 7RONÃSSL\DP��3RUXЁDWLNÃUDP��ZLWK�,ѶDPSĭUD҆DUؾV�FRPPHQWDU\�
73S� 7RONÃSSL\DP��3RUXЁDWLNÃUDP��ZLWK�3ÕUÃFLUL\DUؾV�FRPPHQWDU\�
73Q� 7RONÃSSL\DP��3RUXЁDWLNÃUDP��ZLWK�1DFFL҈ÃUNNL҈L\DUؾV�FRPPHQWDU\�
<$� <ÃSSDUXЏNDODP��VHH�<9������
<.� <ÃSSDUXЏNDODN�.ÃULNDL��1LNODV�>����@�LQ�VHFRQGDU\�OLWHUDWXUH�
<9� <ÃSSDUXЏNDOD�9LUXWWL��VHH�<9������
<9������ <ÃSSDUXЏNDODP��SDЅDL\D�YLUXWWL\XUDL\XзDГ�
9&� 9íUDFďЅL\DP

%,%/,2*5$3+<
3ULPDU\�VRXUFHV
ĜDLYD�VRXUFHV
3DГГLUX�7LUXPXЩDL��HGLWHG�E\�&D��9Õ��&XSSLUDPD҆L\D҈��0D҆LYÃFDNDU�SDWLSSDNDP��
&LWDPSDUDP�������>WLUXWWL\D�LUD҆ҬÃP�SDWLSSX��PXWDҞ�SDWLSSX������@�

3DWLГRUÃQ�7LUXPXЩDL�>��WK�7LUXPXҞDL@��ZLWK�FRPPHQWDU\�E\�3L��5Ã��1DҬDUÃFD҈��8PÃ�
3DWLSSDNDP��&H҈҈DLܔ�����

7ÕYÃUDP׀+\PQHV�ĜLYD±WHV�GX�SD\V�WDPRXO��7ÕYÃUDP3׀DБPXЩDL��0ĭYDU�7ÕYÃUDP�
�YRO������ÃГDFDPSDQWDU���HGLWHG�E\�7���9���*RSDO�,\HU�>7L��9Õ��.ďSÃODL\DU@��ZLWK�DQ�
LQWURGXFWLRQ�E\�)UDQ©RLV�*URV��,QVWLWXW�)UDQ©DLV�Gؾ,QGRORJLH��3RQGLFK«U\��3XEOL�
FDWLRQV�GH�Oؾ,QVWLWXW�)UDQ©DLV�Gؾ,QGRORJLHܗ��������ܓ�
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7ÕYÃUDP׀+\PQHV�ĜLYD±WHV�GX�SD\V�WDPRXO��7ÕYÃUDP3׀DБPXЩDL��0ĭYDU�7ÕYÃUDP�
�YRO�����$SSDU�DQG�&XQWDUDU���HGLWHG�E\�7�� �9�� �*RSDO�,\HU�>7L��9Õ��.ďSÃODL\DU@��
,QVWLWXW�)UDQ©DLV� Gؾ,QGRORJLH�� 3RQGLFK«U\� �3XEOLFDWLRQV� GH� Oؾ,QVWLWXW�)UDQ©DLV�
Gؾ,QGRORJLHܗ��������ܔ�

'LJLWDO�7ÕYÃUDPعVHH�68%5$0$1<$�$<<$5�HW�DOLL�
7LUXNNďYDL\ÃU��0ĭODPXP�8UDL\XP��ZLWK�D�PRGHUQ�FRPPHQWDU\�E\�3DѺD��0XWWDSSD҈��
8PÃ�3DWLSSDNDP��&H҈҈DLܕ�����

7LUXYLFDLSSÃ7׀LUXSSDOOÃБзX��ZLWK�D�PRGHUQ�FRPPHQWDU\�E\�3L��5Ã��1DҬDUÃFD҈��8PÃ�
3DWLSSDNDP��&KHQQDL�������>LUD҆ҬÃP�SDWLSSX��PXWDҞ�SDWLSSX������@�

9DLҢ҆DYD�VRXUFHV��1$73�HGLWLRQV�FRQVXOWHG�
1$73���� 1ÃOÃ\LUD� 7LY\DSUDSDQWDP�� SXEOLVKHG� E\� %�� �,UDWWL҈D� 1Ã\DNDU� 6Ã҈V��

7LUXPDNDѶ�YLOÃFD�$FFL\DQWLUDFÃODL��&H҈҈DL�������ERXQG�YROXPH�FRQVWLWXWLQJ<����ܖ�
RI�VL[��SK\VLFDO��VXE�VHFWLRQV�KDYLQJ�HDFK�D�VHSDUDWH�SDJLQDWLRQ��DQG�LOOXVWUDWLRQV���
,QWURGXFWRU\�SDUW����LOOXVWUDWLRQV�DQG�SSظ�ج������VW�7KRXVDQG�>LOOXVWUDWLRQV���
SSظ�ج����@���QG�7KRXVDQG�>LOOXVWUDWLRQ���SSج����@���UG�7KRXVDQG��,\DЩSÃ��>LOOXV�
WUDWLRQV���SSظ�ج����@���WK�7KRXVDQG��7LUXYÃ\PRЅL��>LOOXVWUDWLRQ���SSظ�ج����@��
)LQDO�VHFWLRQ�FRQWDLQLQJ�,UÃPÃQXFD�1ĭЩЩDQWÃWL�>LOOXVWUDWLRQ���SSظ�ج���@�

�ܤ���1$73�ĜUí�7LY\DS�3LUDSDQWDP��0XWDOÃ\LUDP��3DWLSSÃFLUL\DU��JHQ��HG���(V��
9DL\ÃSXULS�3LѶѶDL��9HѶL\LҬXYďU��SXEOLVKHU��(V��5ÃMDP��&H҈҈DL�����3DWLSSXUDL<�ܔ�
GDWHGظ��ظ�������@�

�ܥ���1$73�ĜUí�7LY\DS�3LUDSDQWDP��3HUL\D�7LUXPRЅL��3DWLSSÃFLUL\DN�NXѺXYL҈DUÃO�SDOD�
SLUDWLNDѶDL�RSSXQďNNLS�SDULFďWLWWX�YHѶL\LҬDSSDҬҬDWX��9HѶL\LҬXYďU��SXEOLVKHU��(V��
5ÃMDP��&H҈҈DL������ظ��ظ��3DWLSSXUDL�GDWHG<�ܕ���@�

1$73��� �ܦ� ĜUí� 7LY\DS� 3LUDSDQWDP�� ,\DЩSÃ�� 3DWLSSÃFLUL\DN� NXѺXYL҈DUÃO� SDOD�
SLUDWLNDѶDL�RSSX�QďNNLS�SDULFďWLWWX�YHѶL\LҬDSSDҬҬDWX��9HѶL\LҬXYďU��SXEOLVKHU��(V��
5ÃMDP��&H҈҈DL������ظ�ظ���3DWLSSXUDL�GDWHG<�ܕ���@�

�ܧ���1$73�ĜUí�7LY\DS�3LUDSDQWDP��7LUXYÃ\PRЅL��3DWLSSÃFLUL\DN�NXѺXYL҈DUÃO�SDOD�
SLUDWLNDѶDL�RSSXQďNNLS�SDULFďWLWWX�YHѶL\LҬDSSDҬҬDWX��9HѶL\LҬXYďU��SXEOLVKHU��(V��
5ÃMDP��&H҈҈DL������ظ�ظ��3DWLSSXUDL�GDWHG<�ܕ���@�

1$73���� 1ÃOÃ\LUD� 7LYYL\DS� 3LUDSDQWDP� �LUDБзX� SÃNDЏNDЁLO��� 3XWL\D� YDББDS�
SDзDЏNDЁXзDГ����YROV���/LSNď�SDSѶLҢDUV�SL�� OLҬ���/,)&2��������>LUD҆ҬÃP�SDWLSSX��

���7KH�GDWHة������DSSHDUV�RQ�WKH�ODVW�SDJH�RI�WKH�VL[WK�VHFWLRQ��,W�LV�HDUOLHU�WKDQ�WKH�GDWHV�JLYHQ�
LQ�7�9���*RSDO�,\HU��������YROج����Sج�����IRU�WKLV��VHULHV�RI ��HGLWLRQV��QDPHO\ف�������������������ق
7KH�YROXPH�HGLWHG�E\�9DL\DSXUL�3LOODL�LQ������IRU�WKH�0XUUD\�5DMDP�VHULHV�DOVR�PHQWLRQV�WKH�GDWH�
RI������IRU�WKHف�SDѺDL\D�SDWLSSXق�RI�WKH�0XWDOÃ\LUDP��,UDWWL҈D�QÃ\DNDU�VD҈V���DQG�WKH�GDWH�RI������
IRU�DQRWKHU�HGLWLRQ�RI�WKH�VDPH�
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VHFRQGف�PDҞX�DFFXق��WKH�௠UVW�HGLWLRQ��PXWDҞ�SDWLSSX��DSSHDUHG�LQ������DQG�ZDV�
UHSULQWHG� LQ������� ������ ������ ����� DQG������� WKH� VHFRQG� HGLWLRQ� �LUD҆ҬÃP�
SDWLSSX��DSSHDUHG�LQ������DQG�ZDV�UHSULQWHG�LQ������DQG�����@�

1$73����1ÃOÃ\LUD�7LYYL\DS�3LUDSDQWDP��0ĭODPXP�7HЁLYXUDL\XP����YROV���ZLWK�D�
PRGHUQ�FRPPHQWDU\��7HѶLYXUDL��E\�ҫÃNҬDU�0���1ÃUÃ\D҆D�9ÕOXSSLѶѶDL��HGLWHG�E\�9L��
(V��9L��,UÃNDYD�7ÃVD҈��SDWLSSÃFLUL\DU���0XOODL�1LODL\DP��&H҈҈DL�������>PDҞX�
SDWLSSX��PXWDҞ�SDWLSSX��FHSҬDPSDU�����@�

1$73����1ÃOÃ\LUD�7LY\DS�3LUDSDQWDP��$LQWÃP�9ÕWDP��ZLWK�D�PRGHUQ�FRPPHQWDU\�
�1D\DYXUDL��E\�9DL҆DYDF�FHPPDO�ҫÃNҬDU�(V��-HNDWUDҬFDND҈��ZLWK�(QJOLVK�UHQGHULQJ�
E\�6UL�5DPDEKDUDWL��ÂѺYÃUNDѶ�Ã\YX�PDL\DP��&H҈҈DL�������>DLQWÃP�SDWLSSX��PXWDҞ�
SDWLSSX��������LUD҆ҬÃP�SDWLSSX��������Pĭ҈ҞÃP�SDWLSSX��������QÃ҈NÃP�SDWLSSX��
����@�

3URMHFW�0DGXUDL�YHUVLRQ��௠OHV�DYDLODEOH�DWف�KWWS���ZZZ�SURMHFWPDGXUDL�RUJق��

2WKHU�VRXUFHV

$L҄NXҞXQĭҞX�� $LЏNXЩXQĭЩX� 0ĭODPXP� 3DЅDL\DYXUDL\XP�� HGLWHG� E\� 8�� �9Õ��
&ÃPLQÃWDL\DU��&KHQQDL�������>QÃ҈NÃP�SDWLSSX@�

&DWXUDNDUÃWL��9íUDPÃPXГLYDU�DUXЁL\D�&DWXUDNDUÃWL��HGLWHG�E\�&ĭ��,҈҈ÃFL��Â\YXS�
3DWLSSX��3D\ď҈L\DU�3XN�&DUYíV��&KHQQDL�������>LUD҆ҬÃP�SDWLSSX@�

&LODSSDWLNÃUDP�� &LODSSDWLNÃUD� 0ĭODPXP� $UXPSDWDYXUDL\XP� $зL\ÃUNNXQDOOÃU�
8UDL\XP�� HGLWHG� E\�8�� �9Õ��&ÃPLQÃWDL\DU��7ÃNҬDU�8�� �9Õ��&Ã��1ĭO�1LODL\DP��
&H҈҈DLDL�������>SKRWRJUDSKLF�UHSULQW�RI�WKH��UG�HGLWLRQ�������@�

.DOLWWRNDL��.DOLWWRNDL��3DWLSSX�ÂFLUL\DUN�.XЅXYLГDUÃO�3DOD�3LUDWLNDЁDL�2SSXQďNNLS�
3DULFďWLWWX�9HЁL\LзDSSHЩЩDWX��1L\ĭ�&H³FXUL�3XN�+DYXV��&H҈҈DL�������>UHSULQW�RI�
WKH������HGLWLRQ�E\�0DUUÕ�$҆ҬX�.DPSH҈L@�

3DWLҞҞXSSDWWX�� 3DWLЩЩXSSDWWX�� 3DWLSSX�ÂFLUL\DUN� .XЅXYLГDUÃO� 3DOD� 3LUDWLNDЁDL�
2SSXQďNNLS�3DULFďWLWWX�9HЁL\LзDSSHЩЩDWX��1L\ĭ�&H³FXUL�3XN�+DYXV��&H҈҈DL�������
>UHSULQW�RI�WKH������HGLWLRQ�E\�0DUUÕ�$҆ҬX�.DPSH҈L@�

7RONÃSSL\DP�3RUXѶDWLNÃUDP��73S���7RONÃSSL\DP�3RUXЁDWLNÃUDP��LUDБзÃP�SÃNDP���
3LГГÃГNL\DONDЁXP�3ÕUÃFLUL\DPXP�� HGLWHG� DQG� DQQRWDWHG�E\�*DQHVK� ,\HU� >&L��
.D҆ÕFDL\DU@��&X҈҈ÃNDP��ĜUí�/D҄NÃ�����ܒ�

7RONÃSSL\DP�3RUXѶDWLNÃUDP��73L���7RONÃSSL\DP�,ЁDPSĭUDБDP��3RUXЁDWLNÃUDP��HGLWHG�
E\�9D��8���&LWDPSDUDP�3LѶѶDL�������DQG����3K\VLFDO�GHVFULSWLRQ�RI�WKH�ERRN<�ܒ��
RQH�ERXQG�YROXPH�ZLWK�WKUHH�VHFWLRQV�DQG�WZR�LQVLGH�WLWOH�SDJHV��)LUVW�VHFWLRQ��
&LWDPSDUDP� 3LѶѶDL�� 9D�� 8�� ��SDWLSSÃFLUL\DU��� 7RONÃSSL\DP� ,ЁDPSĭUDБDP��
3RUXЁDWLNÃUDP�� $NDWWLБDL\L\DO�� 3XЩDWWLБDL\L\DO�� 9ÕOÃ\XWDP� 3LUL҆ҬL҄� 3LUDV��
7ĭWWXNNXҬL��������6HFRQG�VHFWLRQ��&LWDPSDUDP�3LѶѶDL��9D��8�� ��SDWLSSÃFLUL\DU���
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7RONÃSSL\DP�,ЁDPSĭUDБDP��3RUXЁDWLNÃUDP��.DЁDYL\DO��.DЩSL\DO��3RUXЁL\DO��9ÃYLѶѶD�
,UÃPDVYÃPLFÃVWUXOX�D҆Ҭ�VD҈V��3LUDFXULWWDYDUNDѶ���&H҈҈DL��������7KLUG�VHFWLRQ�ZLW�
KRXW�WLWOH�SDJH�DQG�ZLWK�JDS�LQ�SDJH�QXPEHULQJ��FRQWDLQV�PH\SSÃззL\DO��XYDPD�
YL\DO��FH\\XЁL\DO�DQG�PDUDSL\DO@�

7RONÃSSL\DP��3RUXѶDWLNÃUDP��73L���7RONÃSSL\DP��3RUXЁDWLNÃUDP��ZLWK�,ЁDPSĭUDБDU Vׂ�
FRPPHQWDU\�� HGLWHG� E\� 7L�� 9Õ�� .ďSÃODL\DU� DQG� 1D�� $UD҆DPXҞXYDO�
�SDWLSSÃFLUL\DUNDѶ���7DPLѺ�0D҆�3DWLSSDNDP��&KHQQDLܒ�����

9íUDFďѺL\DP��9íUDFďЅL\DP��3HUXQWÕYDГÃU�L\DЩЩL\D�XUDL\XP��HGLWHG�DQG�DQQRWDWHG�E\�
7L��9Õ��.ďSÃODL\DU��ĜUíPDW�Â҆ҬDYD҈�$ĝUDPDP��ĜUíUD҄NDPܔ�����

<ÃSSDUX҄NDODN�.ÃULNDL��<ÃSSDUXЏNDODN�.ÃULNDL��0ĭODPXP�.XБDFÃNDUDU�8UDL\XP��
HGLWHG�E\�8���9Õ��&ÃPL҈ÃWDL\DU��896/�/LEUDU\��&KHQQDL�������>�VW�HGLWLRQ������@�

<ÃSSDUX҄NDODP��<ÃSSDUXЏNDODP� �SDЅDL\D� YLUXWWL\XUDL\XзDГ��� HGLWHG� E\�0Õ�� 9í��
9Õ҆XNďSÃODS�3LѶѶDL��,QWHUQDWLRQDO�,QVWLWXWH�RI�7DPLO�6WXGLHV��&KHQQDL������WKLV<�ܗ
LV�WKH��������RI�D�ERRN�ZKLFK�ZDV�RULJLQDOO\�SXEOLVKHG�LQقUH�HGLWLRQف�����E\�WKH�
*RYHUQPHQW�2ULHQWDO�0DQXVFULSW�/LEUDU\��*20/�@�

6HFRQGDU\�VRXUFHV

$37(��9DPDQ�6KLYUDP��������7KH�3UDFWLFDO�6DQVNULW�(QJOLVK�'LFWLRQDU\��FRQWDLQLQJ�
DSSHQGLFHV�RQ�6DQVNULW�SURVRG\��LPSRUWDQW�OLWHUDU\�DQG�JHRJUDSKLFDO�QDPHV�RI�DQFLHQW�
,QGLD��0RWLODO�%DQDUVLGDVV�3XEOLVKHUV��'HOKL����WK�UHSULQW�RI������IRXUWK�UHYLVHG�
DQG�HQODUJHG�HGLWLRQ��

%(6&+,��&RQVWDQWLXV�-RVHSK�������>ODWLQ�PV������@��$�*UDPPDU�RI�WKH�+LJK�'LDOHFW�
RI�WKH�7DPLO�/DQJXDJH�FDOOHG�&HQWDPLЅ��6DUDVZDWL�0DKDO�/LEUDU\��7DƎRUH�>UHSULQW�
RI� WKH� VHFRQG� HGLWLRQ� RI� ������ 7ULFKLQRSRO\�� RI� WKH� (QJOLVK� WUDQVODWLRQ� E\�
%�*���%DELQJWRQ��������&ROOHJH�3UHVV��0DGUDV��RI�WKH�RULJLQDO�ODWLQ��*UDPPDWLFD�
/DWLQR�7DPXOLFD��XEL�GH�HOHJDQWLRUL�OLQJXDH�WDPXOLFDH�GLDOHFWR��FHQWDPLЅ�GLFWD��FXL�
DGGXQWXU�WDPXOLFDH�SRHVHRV�UXGLPHQWD�DG�XVXP�PLVVLRQDULXP�VRFLHWDWLV�-HVX@�

%(6&+,�� &RQVWDQWLXV� -RVHSK�� ������ 9íUDPÃPXГLYDU� 7LUXYÃ\PDODUQWDUXЁLFFH\WD�
YDLQWLODNNDБDW�7RГГĭO�9LЁDNNDP��0ĭODPXP�8UDL\XP��HGLWHG�E\�9ÕWDNLULPXWDOL\ÃU�
DQG�VXEVLGLVHG�E\�0DUL\ÕFDYÕUL\ÃSSLѶѶDL��3RQGLFKHUU\�

%(6&+,��&RQVWDQWLXV�-RVHSK��������9íUDPÃPXГLYDU�DUXЁLF�FH\WD�7ÕPSÃYDБL��PXWDЩ�
NÃБзDP��0LVVLRQ�3UHVV��3RQGLFKHUU\��QÃ҈NÃP�SDWLSSX�����

�7KLV�YROXPH�FRQWDLQV�WZR�VKRUW�VHFWLRQV�RQ�PHWULFV��9LUXWWDЏNDЁDL\DODNLзDЩNX�DЩL\DWWDNNDة���
YLSDUDP��SS������7KRVH�FRXOG�EH�XVHIXOO\�FRPSDUHG�ZLWK���ظ����SS���DQG�FDQWDЏNDЁLГDззDYDБDL���ظ
WKH�OLVWV�IRXQG�LQ�'DNVKD\DQL��������DQG�7LUXPXUXND҈��������
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&Â0,1Â7$,<$5��8���9Õ���������1DOOXUDLN�.ďYDL��LUDБзÃP�SÃNDP���ĜUí�WL\ÃNDUÃFD�YLOÃVD�
YHѶL\íҬX��&KHQQDL�>DLQWÃP�SDWLSSX@��>6HH�HVSHFLDOO\�WKH�UHPDUN�RQ�Sج�����LQ�FKDS�
WHU����@����ظ�����SS��قĜUí�0XWWXFÃPL�7íNҢLWDUف�

&+$03$.$/$.6+0,��5���������5HOLJLRQ��7UDGLWLRQ��DQG�,GHRORJ\��3UH�FRORQLDO�6RXWK�
,QGLD��2[IRUG�8QLYHUVLW\�3UHVV��1HZ�'HOKL�

&+(9,//$5'��-HDQ�/XF�������ULWLFDO�HGLWLRQV�RI�7DPLO�ZRUNV&ف���H[SORUDWRU\�VXUYH\�
DQG�IXWXUH�SHUVSHFWLYHVق��SUHVHQWDWLRQ�JLYHQ�RQ���WK�2FWREHU�������DW�WKH�,1),77�
�����FRQIHUHQFH�LQ�.¸OQ����

&+(9,//$5'��-HDQ�/XF2ف��������Q�7DPLO�3RHWLFDO�&RPSRVLWLRQV�DQG�WKHLUؽ�/LPEVؾ��
DV�GHVFULEHG�E\�7DPLO�JUDPPDULDQV��6WXGLHV� LQ�7DPLO�0HWULFVق��ع�� LQ�3XHFK��
&KULVWLDQ�	�5DE\��9DO«ULH��HGV����+RUL]RQV�GH�5«WURVSHFWLRQ׀���+LVWRLUH��SLVW«PR�
ORJLH�/DQJDJH��QRج�����)DVF�����6+(6/��3DULV��SSܓ��ظ���ج�

&+(9,//$5'��-HDQ�/XFف��������(QXPHUDWLRQ�WHFKQLTXHV�LQ�7DPLO�PHWULFDO�WUHDWLVHV�
�6WXGLHV�LQ�7DPLO�0HWULFVق��ع��LQ�:�� �&R[�	�9�� �9HUJLDQL��HGV����%LOLQJXDO�'LV�
FRXUVH�DQG�&URVV�&XOWXUDO�)HUWLOLVDWLRQ��6DQVNULW�DQG�7DPLO� LQ�0HGLHYDO�,QGLD��
,QVWLWXW�)UDQ©DLV�GH�3RQGLFK«U\����FROH�৙DQ©DLVH�Gؾ([WU¬PH�2ULHQW��3RQGLFK«U\�
�&ROOHFWLRQ�,QGRORJLH�QRج�������SSܑ��ظ���ج�

&833,5$0$҅,<$҇�� &D�� 9Õ�� �FRPSLOHU��� ������7DPLЅ� ,ODNNDБD�1ĭONDЁ��0ĭODP�
PXЅXYDWXP׀.XЩLSSX�YLЁDNNDЏNDЁXзDГ��0H\\DSSD҈�3DWLSSDNDP��&H҈҈DL���&LWDP�
SDUDP�>LUD҆ҬÃP�SDWLSSX��PXWDҞ�SDWLSSX������@�

'$.6+$<$1,��.�9���������7KH�0HWUHV�LQ�.DPEDUDPD\DQDP��$QQDPDODL�8QLYHUVLW\��
$QQDPDODL��'HSDUWPHQW�RI�/LQJXLVWLFV�SXEOLFDWLRQ�QRج�����

),//,2=$7��-HDQ��������8Q�WH[WH�WDPRXO�GH�G«YRWLRQ�YLVKQRXLWH��/H�7LUXSSÃYDL�GׂÂБзÃO��
,QVWLWXW�)UDQ©DLV� Gؾ,QGRORJLH�� 3RQGLFK«U\� �3XEOLFDWLRQV� GH� Oؾ,QVWLWXW� �)UDQ©DLV�
Gؾ,QGRORJLH�QRج�����

),//,2=$7��-HDQ��������/H�7LUXPXUXN¤UUXSDWDL��,QVWLWXW�)UDQ©DLV�Gؾ,QGRORJLH��3RQ�
GLFK«U\��3XEOLFDWLRQV�GH�Oؾ,QVWLWXW�)UDQ©DLV�Gؾ,QGRORJLH�QRج�����

*23$/�,<(5��7�9�� �>.ďSÃODL\DU��7L��9Õ�@��������7ÕYÃUDP��Â\YXWWXБDL��7ÕYÃUDP��
�WXGHV�HW�JORVVDLUHV�WDPRXOV���,QVWLWXW�)UDQ©DLV�Gؾ,QGRORJLH��3RQGLFK«U\��3XEOLFD�
WLRQV�GH�Oؾ,QVWLWXW�)UDQ©DLV�Gؾ,QGRORJLH�QRظ��ج����

*23$/�,<(5��7�9�� �>.ďSÃODL\DU��7L��9Õ�@��������7DPLЅ�,ODNNDБDS�3ÕUDNDUÃWL� ����
YROXPHV�����LQGH[�YROXPH���7DPLѺPD҆�3DWLSSDNDP����FROH�৙DQ©DLVH�Gؾ([WU¬PH�
2ULHQW��&KHQQDL�� >VHH� HVSHFLDOO\� YROج���� �3RUXЁ�� \ÃSSX���� DQG� YROج���� �3RUXЁ��
\ÃSSX����YLUXWWDP��YDББDP�@�

����KWWSف���௠OH�RI�WKH�SUHVHQWDWLRQ�LV�DYDLODEOH�RQ�WKH�,1),77�ZHE�VLWH�DW('�3$ة��ZZZ�LQ௠WW�RUJ�
WL�����SDSHUV�SUHVHQWDWLRQV�,Q௠WWB.RHOQB����-�/B&KHYLOODUGB௠QDO�SGI �ق
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*23$/�,<(5��7�9�� �>.ďSÃODL\DU��7L��9Õ�@��������3HUL\D�7LUXPRЅL��3HUL\DYÃFFÃГSLЁЁDL�
XUDL\LГ�WDPLЅÃNNDP����YROV���7H\YDFFÕNNLѺÃU�FDLYDFLWWÃQWDS�SÃҬDFÃODL��7D³FÃYĭU�

*23$/�,<(5��7�9���>.ďSÃODL\DU��7L��9Õ�@��������.DззXUDLNDЁ����YROV���7DPLѺPD҆�3DWLS�
SDNDP��&KHQQDL�

*526�� )UDQ©RLV�� ������/H� 3DULSÃзDO�� ,QVWLWXW� )UDQ©DLV� Gؾ,QGRORJLH�� 3RQGLFK«U\�
�3XEOLFDWLRQV�GH�Oؾ,QVWLWXW�)UDQ©DLV�Gؾ,QGRORJLH�QRج�����

*526��)UDQ©RLV��������m�7RZDUGV�UHDGLQJ�WKH�7ÕYÃUDP�}�m�3RXU�OLUH�OH�7ÕYÃUDP�}��LQ�
*RSDO� ,\HU��7�9���0ĭYDU�7ÕYÃUDP��YRO������ÃГDFDPSDQWDU��� ,QVWLWXW�)UDQ©DLV�
Gؾ,QGRORJLH��3XEOLFDWLRQV�GH�Oؾ,QVWLWXW�)UDQ©DLV�Gؾ,QGRORJLH�QR��3��ܗ�ج�RQGLFK«U\��
SSج�[[[YLL�O[YLLL�>(QJOLVK@�DQG�SSج�Y�[[[YL�>)UHQFK@�

+$5'<��)ULHGKHOP��������9LUDKD�%KDNWL��7KH�(DUO\�+LVWRU\�RI�.ХЭБD�'HYRWLRQ�LQ�
6RXWK�,QGLD��2[IRUG�8QLYHUVLW\�3UHVV��1HZ�'HOKL�

.$5$9(/$1(��������.ÃUDLNNÃODPPDL\ÃU׀&KDQWV�G«YRWLRQQHOV�WDPRXOV���GLWLRQ�HW�
WUDGXFWLRQ�SDU��ع���,QWURGXFWLRQ�SDU�-HDQ�)LOOLR]DW��1RXYHOOH�«GLWLRQ�DYHF�SRVWIDFH�
HW� LQGH[�JORVVDLUH�SDU�)UDQ©RLV�*URV���,QVWLWXW�)UDQ©DLV�Gؾ,QGRORJLH��3RQGLFK«U\�
�3XEOLFDWLRQV�GH�Oؾ,QVWLWXW�)UDQ©DLV�Gؾ,QGRORJLH�QRج����>�VW�HGLWLRQ������@�

0$҅,.$҅ҫ$҇�� <D��� ������ 7DPLЅLO� <ÃSSLODNNDБD� 9DЁDUFFL�� 9LѺLNDѶ� 3DWLSSDNDP��
&KHQQDL�

1,./$6��8OULNH��������$PLWDFÃNDUDU�L\DЩЩL\D�<ÃSSDUXЏNDODNNÃULNDL�.XБDFÃNDUDU�
L\DЩЩL\D�XUDL\XзDГ��7H[W�� WUDQVODWLRQ�DQG�QRWHV��,QVWLWXW�)UDQ©DLV�GH�3RQGLFK«U\��
3RQGLFK«U\��3XEOLFDWLRQV�GX�G«SDUWHPHQW�Gؾ,QGRORJLH�QRج�����

323(��*HRUJH�8JORZ��������$�/DUJHU�*UDPPDU�RI�WKH�7DPLO�/DQJXDJH��LQ�ERWK�LWV�
GLDOHFWV��WR�ZKLFK�DUH�DGGHG��7KH�1DГГĭO��<ÃSSDUXЏNDODP�DQG�RWKHU�1DWLYH�$XWKR�
ULWLHV��$PHULFDQ�0LVVLRQ�3UHVV��0DGUDV�

323(��*HRUJH�8JORZ��������.XЩDЁ��7KH� ׁ6DFUHGׂ�.XUUDЁ�RI�7LUXYDЁЁXYD�1¤\DQ¤U��
:�+���$OOHQ�DQG�&R���/RQGRQ�

323(��*HRUJH�8JORZ��������7KH�1ÃODϗL\ÃU�RU�)RXU�+XQGUHG�4XDWUDLQV� LQ�7DPLO��
7KH�&ODUHQGRQ�3UHVV��2[IRUG�

323(��*HRUJH�8JORZ��������7KH�7LUXYDFDJDP��RU�� ׁ6DFUHG�XWWHUDQFHVׂ�RI� WKH�7DPLO�
SRHW��VDLQW��DQG�VDJH�0DQLNND�9DFDJDU��WKH�7DPLO�WH[W�RI�WKH�बࠛ�RQH�SRHPV��ZLWK�
(QJOLVK�WUDQVODWLRQ��7KH�&ODUHQGRQ�3UHVV��2[IRUG�

5$-$0��9�6�������&/,��3ق\7KH�(YROXWLRQ�RI�9HБSÃ�DV�DQ�,QGHSHQGHQW�(QWLWف���
-RXUQDO�RI�'UDYLGLF�6WXGLHV�ܑ���3RQGLFKHUU\�,QVWLWXWH�RI�/LQJXLVWLFV�DQG�&XOWXUH��
3RQGLFKHUU\��SSܓ��ظ���ج�

68%5$0$1<$�$<<$5��9�0���&+(9,//$5'��-HDQ�/XF��*HQ��HG���	�6�$�6���6$50$�
�$VVRFLDWH�HG����������'LJLWDO�7ÕYÃUDP� �NDБLГLW� WÕYÃUDP���ZLWK� WKH�FRPSOHWH�
(QJOLVK�JORVV�RI�WKH�ODWH�9�0���6XEUDPDQ\D�$\\DU��,QVWLWXW�)UDQ©DLV�GH�3RQGLFK«U\�
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���FROH�৙DQ©DLVH�Gؾ([WU¬PH�2ULHQW��3RQGLFK«U\��&ROOHFWLRQ�,QGRORJLH�QRج������
>&'�520@�

68%5$+0$1<$�6$675,��3�6���������7RONÃSSL\DP��7KH�(DUOLHVW�([WDQW�7DPLO�*UDP�
PDU��ZLWK�D� VKRUW�FRPPHQWDU\� LQ�(QJOLVK��9ROXPH�,,��3RUXЁDWLNÃUDP��7KH�.XS�
SXVZDPL�6DVWUL�5HVHDUFK�,QVWLWXWH��&KHQQDL�>�VW�HGLWLRQ�����@�
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