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���� 131331 &&&&&& ddddd ���D��� 313 111 dd �� ���E�
ZKHUH� ����� 111 S&&S& �� GHQRWHV�H[SHFWHG�WUDYHO�FRVWV�LQ�0RGHO�1��DQG�&3��QRWGHSLFWHG�LQ�)LJXUH�����WKRVH�LQ�0RGHO�3��:LWK�LQIRUPDWLRQ��PRUH�GULYHUV��E\�WKHDPRXQW 13 11 �� ��ZLOO�XVH�WKH�URDG�LQ�VWDWH���ZKHQ�EHLQJ�LQIRUPHG�WKDW�KLJK�URDG�FDSDFLW\LV�SUHYDLOLQJ��,Q�VWDWH����GULYHUV�EHWZHHQ� 11 DQG �31 UHIUDLQ�IURP�WUDYHOOLQJ��EHFDXVH�DFWXDOWUDYHO�FRVWV�ZRXOG�H[FHHG�WKHLU�ZLOOLQJQHVV�WR�SD\�IRU�PRELOLW\��&RQVHTXHQWO\��GULYHUVEHWZHHQ� �31 DQG� �31 ZLOO�FKDQJH�WKHLU�EHKDYLRXU�ZKHQ�EHLQJ�LQIRUPHG��ZKLFK�LQ�WXUQFDXVHV�ZHOIDUH�FKDQJHV�LQ�WKH�URDG�V\VWHP�7KH�WRWDO�ZHOIDUH�JDLQ�GXH�WR�LQIRUPDWLRQ�FRPSULVHV�WZR�NLQGV�RI�EHQHILWV��WUDYHOFRVW�EHQHILWV�DQG�GHFLVLRQ�PDNLQJ�EHQHILWV�� 7UDYHO�FRVW�EHQHILWV�H[FOXVLYHO\�UHVXOW�IURP
� )RU�VLPSOLFLW\��RQO\�H[SUHVVLRQV�IRU�WKH�PDUJLQDO�GULYHUV�LQ�WKH�HTXLOLEULD�DUH�SUHVHQWHG�LQ�0RGHO�1�DQG�3�ZKLFK��LQ�DGGLWLRQ��UHTXLUHV�WKH�DVVXPSWLRQ�RI�µJURXS�UHJXODULW\¶��7KLV�DVVXPSWLRQ�VD\V�WKDW�LQ�HDFK�SRVVLEOHVWDWH��DW�OHDVW�RQH�GULYHU�IURP�WKH�VSHFLILHG�JURXS�LV�XVLQJ�WKH�URDG��6HH�(PPHULQN��������&KDSWHUV���DQG���IRU�PRUH�RQ�WKLV�� ,Q�RQH�SDUWLFXODU�VWDWH��QHW�ZHOIDUH�HIIHFWV�PLJKW�EH�QHJDWLYH��DV�FDOFXODWHG�E\�WKH�DXWKRUV�XVLQJ�QXPHULFDOSDUDPHWHU�YDOXHV�DVVLJQHG�LQ�(PPHULQN��������&KDS�����,Q�&KDS���RI�(PPHULQN���������WKLV�LVVXH�LVH[SOLFLWO\�GLVFXVVHG�� (PPHULQN¶V�&KDS���DVVXPHV�H[SOLFLWO\�WZR�JURXSV�RI�GULYHUV��LQIRUPHG�DQG�XQLQIRUPHG�RQHV��7KH�SUHVHQWSDSHU��D�FRQWLQXDWLRQ�RI�KLV�&KDS����HQGRJHQL]HV�WKH�VHSDUDWLRQ�EHWZHHQ�LQIRUPHG�DQG�XQLQIRUPHG�GULYHUV�1HYHUWKHOHVV��WKH�FRQFOXVLRQV�LQ�&KDS���DSSO\�WR�WKH�SUHVHQW�PRGHO�� )LJXUH���LV�D�VOLJKWO\�UHYLVHG�YHUVLRQ�RI�)LJXUH�����LQ�(PPHULQN��������&KDS����� 7KHVH�DUH�FDOOHG�H[WHUQDO�EHQHILWV�DQG�LQWHUQDO�GHFLVLRQ�PDNLQJ�EHQHILWV�UHVSHFWLYHO\�LQ�&KDS����(PPHULQN��������1RWH�WKDW�LQ�$SSHQGL[�$����LW�FDQ�EH�VHHQ�WKDW�ERWK�NLQGV�RI�EHQHILWV�UHVXOW�IURP�WKH�FKDQJH�LQ�DFWXDOWUDYHO�FRVWV�LQ�HDFK�VWDWH�



�

GHFUHDVHG�FRQJHVWLRQ�H[WHUQDOLWLHV��,Q�VWDWH����WKH�IDFW�WKDW�PRUH�GULYHUV�XVH�WKH�URDG�ZLOOFDXVH�D�KLJKHU�WUDYHO�FRVW��UHODWLYH�WR�WKH�QR�LQIRUPDWLRQ�VLWXDWLRQ�� �3& ! �1& ���OHDGLQJ�WR�DQLQFUHDVHG�FRQJHVWLRQ�H[WHUQDOLW\��7KHUHIRUH��DOO�GULYHUV�EHWZHHQ���DQG�11 ZLOO�VXIIHU�LQ�WKLVVWDWH��ZLWK�WKH�DPRXQW�HTXDOOLQJ�WKH�ORZHU�VKDGHG�UHFWDQJOH�77&/� �WRWDO�WUDYHO�FRVW�ORVVHVLQ�VWDWH����LQ�WKH�OHIW�SDQHO�RI�)LJXUH����+RZHYHU��LQ�VWDWH����WKH�RSSRVLWH�RFFXUV�� �1& ��3& ���UHVXOWLQJ�LQ�D�GHFUHDVHG�FRQJHVWLRQ�H[WHUQDOLW\��7KH�VDPH�JURXS�RI�GULYHUV�ZLOO�JDLQ�LQWKLV�VWDWH��DV�UHSUHVHQWHG�E\�WKH�XSSHU�VKDGHG�UHFWDQJOH�77&6� �WRWDO�WUDYHO�FRVW�VDYLQJV�LQVWDWH����LQ�WKH�VDPH�ILJXUH��7KH�H[SHFWHG�WUDYHO�FRVWV�ZLOO�IDOO�DV�DQ�RYHUDOO�UHVXOW��7KLV�LVGXH�WR�WKH�IDFW�WKDW�DIWHU�EHLQJ�LQIRUPHG��WKH�GULYHUV�EHWZHHQ� �31 DQG� 11 ZLOO�DYRLG�WKHPRUH�KHDYLO\�FRQJHVWHG�VWDWH����IURP�ZKLFK�WKH�VDYLQJV�LQ�WUDYHO�FRVWV�ZLOO�PRUH�WKDQFRPSHQVDWH�IRU�WKH�LQFUHDVHG�FRVWV�WKH�GULYHUV�EHWZHHQ� 11 DQG �31 FDXVH�LQ�WKH�OHVVFRQJHVWHG�VWDWH���)LJXUH�� 'HFRPSRVLWLRQ�RI�ZHOIDUH�JDLQ�IURP�LQIRUPDWLRQ

'HFLVLRQ�PDNLQJ�EHQHILWV��DV�WKH�QDPH�VXJJHVWV��DFFUXH�RQO\�WR�WKH�GULYHUV�ZKRFKDQJH�WKHLU�EHKDYLRXU���GULYHUV�EHWZHHQ� �31 DQG� �31 �� ,Q�VWDWH��������WKH�VL]H�RI�WKHGHFLVLRQ�PDNLQJ�EHQHILWV�HTXDOV�WKH�ORZHU��XSSHU��WULDQJOH�DUHD�KLJKOLJKWHG�E\�WKH�KHDY\VROLG�OLQHV�LQ�WKH�OHIW�SDQHO�RI�)LJXUH����ZKLFK�ZH�GHQRWH�E\�7'0%���7'0%���WRWDOGHFLVLRQ�PDNLQJ�EHQHILWV�LQ�VWDWH���������7KHVH�DUHDV�JLYH�WKH�QHW�EHQHILWV�IURP�DYRLGLQJWKH�XVH�RI�WKH�URDG�LQ�VWDWH����IRU�GULYHUV�EHWZHHQ� �31 DQG�11���RU�IURP�XVLQJ�LW�LQ�VWDWH���IRU�GULYHUV�EHWZHHQ�11 DQG� �31 ���1RWH�KHUH�WKDW�HDFK�GULYHU�SHUFHLYHV�KLV�LQWHUQDOGHFLVLRQ�PDNLQJ�EHQHILWV�E\�FRPSDULQJ�WKH�VLWXDWLRQ�ZKHUH�KH�DQG�DOO�RWKHU�GULYHUV�KDYHDFFHVV�WR�LQIRUPDWLRQ�WR�WKH�RQH�ZKHUH�KH�GRHV�QRW�EXW�DOO�RWKHUV�GR��7RWDO�GHFLVLRQ�PDNLQJEHQHILWV�DUH�WKH�H[SHFWHG�YDOXH�RI�WKHVH�WZR�DUHDV���7KH�GLIIHUHQFH�EHWZHHQ�WUDYHO�FRVW�EHQHILWV�DQG�GHFLVLRQ�PDNLQJ�EHQHILWV�OLHV�LQ�WKHIDFW�WKDW�WUDYHO�FRVW�EHQHILWV�IURP�LQIRUPDWLRQ�DUH�HQMR\HG�LUUHVSHFWLYH�RI�ZKHWKHU�WKH
�� )RU�UHDVRQV�RI�FODULW\��WKH�FRVW�OHYHOV�DUH�HTXDOO\�VSDFHG�LQ�)LJXUH����DOWKRXJK�WKLV�LV�QRW�QHFHVVDULO\�WKHFDVH�LQ�WKH�QXPHULFDO�FDVHV��$V�D�UHVXOW��WKH�UHODWLYH�PDJQLWXGHV�RI�WKH�EHQHILWV�ORVVHV�FDQQRW�EH�YLVXDOO\LQIHUUHG�IURP�WKH�ILJXUH�
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GULYHU�LV�LQIRUPHG�KLPVHOI��7KLV�REVHUYDWLRQ�LPSOLHV�WKDW�RQO\�GULYHUV�EHWZHHQ� �31 DQG� �31DUH�SRWHQWLDOO\�LQWHUHVWHG�LQ�EHLQJ�LQIRUPHG��VLQFH�WKHVH�DUH�WKH�RQHV�WKDW�PD\�LQFXUGHFLVLRQ�PDNLQJ�EHQHILWV�IURP�WKH�LQIRUPDWLRQ�E\�FKDQJLQJ�EHKDYLRXU��'ULYHUV�DW�WKH�OHIW�KDQG�VLGH�RI� �31 DUH�QRW�LQWHUHVWHG��VLQFH�WKH\�ZLOO�XVH�WKH�URDG�UHJDUGOHVV�WKH�SUHYDLOLQJVWDWH��ZKHUHDV�GULYHUV�WR�WKH�ULJKW�KDQG�VLGH�RI� �31 DUH�QRW�LQWHUHVWHG�HLWKHU��VLQFH�WKH\�ZLOOQHYHU�XVH�WKH�URDG������ )URP�HQGRJHQRXV�GHPDQG�IRU�LQIRUPDWLRQ�WR�D�PDUNHW�IRU�$7,6,Q�WKLV�VHFWLRQ��ZH�ZLOO�ILUVW�GHULYH�WKH�GHPDQG�IRU�LQIRUPDWLRQ�E\�LQWURGXFLQJ�D�PRGHO�RIHQGRJHQRXV�LQIRUPDWLRQ��0RGHO�(1���,Q�0RGHO�3�DERYH��LW�ZDV�DVVXPHG�WKDW�LQIRUPDWLRQLV�DQ�H[RJHQRXV�LQSXW�LQWR�WKH�URDG�V\VWHP��ZKHUHDV�LQ�WKH�SUHVHQW�VHFWLRQ��ZH�VKLIW�WR�DVLWXDWLRQ�ZKHUH�D�GULYHU¶V�FKRLFH�RI�EHLQJ�LQIRUPHG�LV�GHSHQGHQW�RI�WKH�GHFLVLRQ�PDNLQJEHQHILWV�WKLV�GULYHU�HQMR\V��7KH�ULJKW�SDQHO�RI�)LJXUH����ZKLFK�LV�VHW�XS�LQ�WKH�VDPH�ZD\�DVWKH�RQH�RQ�WKH�OHIW��GHSLFWV�WKH�FRPSDULVRQ�EHWZHHQ�0RGHO�(1�DQG�0RGHO�1��7R�IDFLOLWDWHWKH�XQGHUVWDQGLQJ�RI�0RGHO�(1�LQ�WKH�H[SUHVVLRQV����D��DQG����E��EHORZ��ZH�DGG�WKH�OHYHOVRI�ZLOOLQJQHVV�WR�SD\�IRU�PRELOLW\�RI�WKH�PDUJLQDO�GULYHUV� �(11 DQG� �(11 �� �(1' DQG� �(1'UHVSHFWLYHO\��WR�WKH�ILJXUH�&RQVLGHU�GULYHU� �(11 LQ�WKH�ULJKW�KDQG�SDQHO��,Q�VWDWH����LI��IRU�WKLV�GULYHU��WKHH[SHFWHG�GHFLVLRQ�PDNLQJ�EHQHILWV�RI�KDYLQJ�DFFHVV�WR�LQIRUPDWLRQ�H[FHHG�LQIRUPDWLRQFRVWV��WKHQ�WKH�VDPH�KROGV�IRU�DOO�GULYHUV�EHWZHHQ�11 DQG� �(11 ��6LPLODUO\��LQ�VWDWH����LI�LW�LVSURILWDEOH�IRU�WKH�GULYHU� �(11 WR�EH�DUPHG�E\�WKH�LQIRUPDWLRQ�WHFKQRORJ\��WKH�VDPH�ZLOOKDSSHQ�WR�DOO�GULYHUV�EHWZHHQ� �(11 DQG�11��7KHUHIRUH��LI�WKH�PDUJLQDOO\�LQIRUPHG�GULYHUV�WKH�GULYHUV�ZKR�DUH�LQGLIIHUHQW�EHWZHHQ�EHLQJ�LQIRUPHG�RU�QRW��LQ�WKH�WZR�VWDWHVDUH �(11 DQG �(11 ��WKHQ�LQ�HTXLOLEULXP� �(11 � �(11 GULYHUV�DUH�LQIRUPHG�$VVXPLQJ�LQIRUPDWLRQ�LV�VXSSOLHG�DW�D�SULFH���� �(11 DQG� �(11 FDQ�EH�GHWHUPLQHG�E\HTXDWLQJ�WKH�H[SHFWHG�GHFLVLRQ�PDNLQJ�EHQHILWV�IRU�WKHVH�WZR�GULYHUV�ZLWK�WKH�FRVWV�RILQIRUPDWLRQ��� (T�����D��DQG����E��FRQVWLWXWH�WKH�WZR�HTXLOLEULXP�FRQGLWLRQV�RI�0RGHO�(1�
������� ��� S (1(1 1'1&S ���D������������� ��� S (1(1 1&1'S ���E�

(T����D��VWDWHV�WKDW�IRU�WKH�PDUJLQDOO\�LQIRUPHG�GULYHU�DW �(11 ��WKH�QHW�H[SHFWHG�EHQHILWVIURP�EHLQJ�LQIRUPHG��DQG�KHQFH�IURP�DYRLGLQJ�URDG�XVH�LQ�VWDWH����WKH�/+6���VKRXOG�EHHTXDO�WR�WKH�SULFH�RI�LQIRUPDWLRQ��7KH�FRVWV�LQ�VWDWH���DUH�LUUHOHYDQW�IRU�WKLV�LQGLYLGXDO¶VZLOOLQJQHVV�WR�SD\�IRU�LQIRUPDWLRQ��DV�KH�ZLOO�XVH�WKH�URDG�LQ�VWDWH���LUUHVSHFWLYH�RI�EHLQJLQIRUPHG��(T����E��VWDWHV�WKDW�DOVR�IRU�WKH�RWKHU�PDUJLQDOO\�LQIRUPHG�GULYHU�DW �(11 ��WKHH[SHFWHG�EHQHILWV�IURP�EHLQJ�LQIRUPHG��DQG�KHQFH�IURP�XVLQJ�WKH�URDG�LQ�VWDWH����WKH�/+6��VKRXOG�EH�HTXDO�WR�SULFH�RI�LQIRUPDWLRQ��1RZ�WKH�FRVWV�LQ�VWDWH���DUH�LUUHOHYDQW�IRU�KLVZLOOLQJQHVV�WR�SD\�IRU�LQIRUPDWLRQ��DV�WKLV�XVHU�ZLOO�QHYHU�XVH�WKH�URDG�LQ�VWDWH��LUUHVSHFWLYH�RI�EHLQJ�LQIRUPHG��:H�HPSKDVL]H�WKDW�ZH�KDYH�WZR�PDUJLQDOO\�LQIRUPHG
�� $V�WKH�PRGHO�LV�VWDWLF�LQ�QDWXUH��(PPHULQN��������DVVXPHV�� DV�WKH�GDLO\�HTXLYDOHQW�RI�VRPH�SXUFKDVHSULFH��IRU�H[DPSOH�OHDVLQJ��ZKHUH�� UHIOHFWV�GDLO\�LQWHUHVW�DQG�GHSUHFLDWLRQ���RU�YLHZV�� DV�WKH�UHDO�SXUFKDVHSULFH�DQG�WDNH�' DQG�& WR�EH�VRPH�GLVFRXQWHG�PHDVXUH�RI�WKH�IXWXUH�VWUHDP�RI�EHQHILWV�DQG�FRVWV�RI�URDGXVDJH�



�

GULYHUV�LQ�WKLV�PRGHO��'ULYHU �(11 LV�LQGLIIHUHQW�EHWZHHQ�EHLQJ�LQIRUPHG�DQG�XVLQJ�WKH�URDGLQ�VWDWH���RQO\��DQG�EHLQJ�XQLQIRUPHG�DQG�DOZD\V�XVLQJ�WKH�URDG��'ULYHU� �(11 ��LQ�FRQWUDVW�LV�LQGLIIHUHQW�EHWZHHQ�EHLQJ�LQIRUPHG�DQG�XVLQJ�WKH�URDG�LQ�VWDWH���RQO\��DQG�QHYHU�XVLQJWKH�URDG�7KH�UHVXOWLQJ�QHWZRUN�VLWXDWLRQ�FDQ�EH�FKDUDFWHUL]HG�DV�IROORZV��)LUVW��WKH�LQIRUPHGGULYHUV��WKRVH�EHWZHHQ� �(11 DQG� �(11 ��ZLOO�RQO\�XVH�WKH�QHWZRUN�ZKHQ�VWDWH���LV�SUHYDLOLQJ�7KHQ��GULYHUV�RQ�WKH�OHIW�KDQG�VLGH�RI� �(11 ZLOO�QRW�EX\�WKH�LQIRUPDWLRQ��EHFDXVH�WKH\�ZLOODOZD\V�XVH�WKH�URDG��LQGHSHQGHQW�RI�EHLQJ�LQIRUPHG�WKHPVHOYHV��)LQDOO\��GULYHUV�WR�WKHULJKW�KDQG�VLGH�RI� �(11 ZLOO�QRW�EX\�WKH�LQIRUPDWLRQ�DQG�ZLOO�QHYHU�XVH�WKH�URDG�7KH�WRWDO�ZHOIDUH�HIIHFWV�LQ�0RGHO�(1�UHODWLYH�WR�0RGHO�1�DUH�LOOXVWUDWHG�LQ�WKHULJKW�SDQHO�RI�)LJXUH����7KHVH�FDQ�EH�LQWHUSUHWHG�LQ�WKH�VDPH�ZD\�DV�WKRVH�LQ�WKH�OHIW�SDQHO�,W�FDQ�EH�HDVLO\�VHHQ�WKDW�0RGHO�3�FRUUHVSRQGV�WR�D�OLPLWLQJ�FDVH�RI�0RGHO�(1�ZKHUHLQIRUPDWLRQ�KDV�D�]HUR�SULFH�7KH�OLQHDU�GHPDQG�DQG�FRVW�IXQFWLRQV�IRU�URDG�XVH�LQ�(PPHULQN��������DUH�DGRSWHGKHUH�WR�H[DPLQH�LQ�PRUH�GHWDLO�WKH�SURSHUWLHV�RI�LQIRUPDWLRQ�GHPDQG�LQ�FORVHG�IRUPH[SUHVVLRQV��7KH�GHPDQG�IRU�PRELOLW\�LV�'�1� G�DÂ1��FKDUDFWHUL]HG�E\�VORSH�D DQGLQWHUFHSW�G��7KH�FRVW�IXQFWLRQV�UHDG�&M�1� NM�EMÂ1��IRU�VWDWH�M ������DQG�FRQVLVW�RI�D�IUHH�IORZ�FRVW�FRPSRQHQW�NM DQG�D�FRQJHVWLRQ�FRVW�FRPSRQHQW�WKDW�LV�DVVXPHG�WR�EH�SURSRUWLRQDOWR�WRWDO�URDG�XVDJH��1M ��ZLWK�D�IDFWRU�EM��$OO�SDUDPHWHUV�DUH�QRQ�QHJDWLYH��6ROYLQJ����D��DQG���E��\LHOGV�WKH�HTXLOLEULXP�URDG�XVDJH�LQ�VWDWH���DQG���LQ�WHUPV�RI�WKH�SDUDPHWHUV�GLVFXVVHGDERYH
�E���S��D��1�E���S��D��EDG�N��1 ��3��

��(1 � �� � ���D�
�ES�D�1�ES�D�EDG�N��1 ��3��

��(1 �� ��� � ���E�
ZKHUH�� LV�LQ�WKH�LQWHUYDO�>����PD[@�WR�HQVXUH�WKDW� �(11 LV�VPDOOHU�WKDQ �(11 �VHH��$�����$���LQ�WKH�DSSHQGL[�IRU�WKH�GHULYDWLRQ�RI��PD[���&RPELQLQJ����D��DQG����E���WKH�WRWDO�QXPEHU�RILQIRUPHG�GULYHUV� ,QI(11 FDQ�EH�GHULYHG�DV�

��ES�D��E���S��D����11�11��1 ���3�3�(1�(1,QI(1 ¸̧¹·¨̈©§ ���  ����� SS ���
ZKHUH ��S,QI(11 UHIHUV�WR�LQIRUPDWLRQ�GHPDQG�DV�D�IXQFWLRQ�RI�S��(T�����VKRZV�WKDW� ,QI(11 LVOLQHDU�DQG�GHFUHDVLQJ�LQ����$W��PD[��GHPDQG�IRU�LQIRUPDWLRQ�LV�]HUR��ZKHUHDV�ZKHQ�� LV]HUR��WKH�QXPEHU�RI�LQIRUPHG�GULYHUV�LV �3� � 113 ��ZKLFK�LV�HTXLYDOHQW�WR�WKH�HTXLOLEULXP�LQ0RGHO�3��ZH�LJQRUH�WKDW�GULYHUV�WR�WKH�OHIW�RI� �(11 PD\�FKRRVH�WR�EHFRPH�LQIRUPHG��WRR�ZKHQ�� IDOOV�WR�]HUR��ZLWKRXW�EHQHILWLQJ�QRU�ORVLQJ�IURP�EHLQJ�LQIRUPHG���7KXV��ZH�KDYHGHULYHG�D�GHPDQG�IXQFWLRQ�IRU�LQIRUPDWLRQ�WKDW�LV�HQWLUHO\�EDVHG�RQ�WKH�SDUDPHWHUV�RI�WKHXQGHUO\LQJ�WUDQVSRUW�V\VWHP�$IWHU�KDYLQJ�GHULYHG�WKH�GHPDQG�IRU�$7,6��ZH�QRZ�VKLIW�WR�WKH�VXSSO\�VLGH�RI�WKH$7,6�PDUNHW��DQG�WR�WKH�IRUPDWLRQ�RI�WKH�LQIRUPDWLRQ�SULFH�
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&RQVLGHULQJ�WKH�OLNHO\�HFRQRPLHV�RI�VFDOH�LQ�WKH�SURGXFWLRQ�RI�WUDIILF�LQIRUPDWLRQ�ZH�DVVXPH�D�FRVW�IXQFWLRQ�ZLWK�D�IL[HG�FRVW��)&��DQG�FRQVWDQW�PDUJLQDO�FRVW������ 7KH�WRWDOFRVW�IXQFWLRQ�IRU�VXSSO\LQJ�LQIRUPDWLRQ��ODEHOOHG�7&��LV�
���SP ,QI(11)&7& � ���

7KH�GHFLVLRQ�SUREOHP�RI�WKH�PRQRSROLVW�FRQVLVWV�RI�FKRRVLQJ�D�SULFH�� VR�DV�WR�PD[LPL]HKLV�SURILWV��WKDW�LV��RI�VROYLQJ
�������0D[ SPSSS ,QI(1,QI(1 1)&1 � � ���

6XSSRVH�WKH�SURILW�PD[LPL]LQJ�SULFH�LV��P��LW�PXVW�VDWLVI\�WKH�ILUVW�RUGHU�FRQGLWLRQ
�G ��G�����  � SSPSS P,QI(1PP,QI(1 11 � ���

6ROYLQJ�����\LHOGV
¸̧¹·¨̈©§ ���� ���� PPS ��

�� ��� ��������� ESSED EDEDSSP � ����
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FROOHFWHG�LQ�01((��LQ�WHUPV�RI�WKHLU�WRWDO�EHQHILWV��WUDYHO�FRVW�SOXV�GHFLVLRQ�PDNLQJEHQHILWV��7KH�UHJLPH�XQGHU�URDG�SULFLQJ�SHUWDLQV�DOVR�WR�D�FRPSDULVRQ�EHWZHHQ�HTXLOLEULDZLWK�DQG�ZLWKRXW�LQIRUPDWLRQ��EXW�ZLWK�RSWLPDO�ILQH�FRQJHVWLRQ�WROOV�LPSRVHG�RQ�WKH�URDGLQ�DOO�FDVHV��%\�GRLQJ�VR��PDUJLQDO�SULYDWH�FRVWV�ZLOO�FRLQFLGH�ZLWK�PDUJLQDO�VRFLDO�FRVWV�DQG�LQGLYLGXDOO\�RSWLPDO�EHKDYLRXU�LV�DOVR�LQ�OLQH�ZLWK�V\VWHP�RSWLPDOLW\��,Q�$SSHQGL[$������ZH�SURYLGH�FDOFXODWLRQV�RI�WKH�EHQHILW�PHDVXUHV�DQG�D�PDWKHPDWLFDO�UHSUHVHQWDWLRQRI�WKH�PRGHO�XQGHU�WKH�SULFLQJ�UHJLPH�,Q�)LJXUH����WKH�PHDVXUHV�GHVFULEHG�DERYH�DUH�GHSLFWHG�DV�D�IXQFWLRQ�RI�LQIRUPDWLRQSHQHWUDWLRQ��)RU�WKH�QR�URDG�SULFLQJ�VFKHPH��ZH�SUHVHQW�WZR�VHWV�RI�UHVXOWV�IRU�GLIIHUHQWYDOXHV�G DQG�D��DV�LQGLFDWHG�LQ�WKH�XSSHU�DQG�PLGGOH�SDQHOV�LQ�)LJXUH����FRUUHVSRQGLQJ�WRWKRVH�ZH�KDYH�FKRVHQ�RXUVHOYHV��DQG�WKRVH�IURP�(PPHULQN���������UHVSHFWLYHO\���7KHUHVXOW�DVVRFLDWHG�ZLWK�WKH�OHVV�HODVWLF�SDUDPHWHUV�LQ�(PPHULQN��������LV�LQWHUHVWLQJ�DQGKHOSIXO�LQ�GHHSHQLQJ�RXU�XQGHUVWDQGLQJ�RI�WKH�SRVLWLYH�DQG�QHJDWLYH�H[WHUQDO�HIIHFWV�RILQIRUPDWLRQ�DQG�FRQJHVWLRQ�H[WHUQDOLWLHV��DV�ZLOO�EH�GLVFXVVHG�VKRUWO\��8QGHU�URDG�SULFLQJ�RQO\�WKH�RXWFRPH�ZLWK�WKH�SDUDPHWHU�VHW�FRQWDLQLQJ�WKH�µRXU¶�G DQG�D LV�SURGXFHG��VLQFHERWK�VHWV�JHQHUDWH�ILJXUHV�RI�VLPLODU�SDWWHUQV��1RWH�WKDW�LQ�DOO�WKH�ILJXUHV��71(( LV�QRWSORWWHG�LQ�WKH�OHIW�SDQHOV��QHLWKHU�DUH�01(( DQG�07&% LQ�WKH�ULJKW�SDQHOV��7KLV�LV�EHFDXVH71(( LV�UHODWLYHO\�RI�OHVV�LPSRUWDQFH�WKDQ�WKH�RWKHU�PHDVXUHV�LQ�RXU�DQDO\VLV��DQG�WKHWHQGHQF\�LQ�01(( DQG�07&% FDQ�EH�HDVLO\�LQIHUUHG�IURP�RWKHU�FXUYHV�LQ�WKH�ILJXUHV�)LUVW�RI�DOO��LQ�WKH�XSSHU�SDQHOV��WKH�GLVFUHSDQF\�EHWZHHQ�76%��06%� DQG�71:73�01:73� LQGLFDWHV�WKH�H[LVWHQFH�RI�LQIRUPDWLRQ�DQG�FRQJHVWLRQ�H[WHUQDOLWLHV��,Q�WKH�ORZHUSDQHOV��76% �06%� DQG�71:73��01:73� FRLQFLGH��ZKLFK�FDQ�EH�QDWXUDOO\�H[SHFWHGEHFDXVH�RI�LQWHUQDOLVDWLRQ�RI�WKH�H[WHUQDOLWLHV�7KH�LQWHUVHFWLRQ�RI�06% DQG�01:73 LQ�WKH�PLGGOH�ULJKW�SDQHO�PD\�EH�VXUSULVLQJDW�ILUVW�VLJKW��DV�RQH�FRXOG�H[SHFW�WKDW�06% VKRXOG�DOZD\V�OLH�DERYH�01:73��$QLQWHUVHFWLRQ�LV�QRW�D�JHQHUDO�UHVXOW�IRU�WKH�QR�URDG�SULFLQJ�UHJLPH��DV�LV�VKRZQ�LQ�WKH�XSSHUULJKW�SDQHO�ZKHUH�DQ�LQWHUVHFWLRQ�LV�DEVHQW��%XW�WKH�VWHHSHU�VORSH�RI�06% WKDQ�WKDW�RI01:73 LV�D�FRPPRQ�UHVXOW��FDXVHG�E\�WKH�VDPH�PHFKDQLVP���7R�H[SODLQ�WKHVH��ZH�QHHG�WRH[DPLQH�WKUHH�WHUPV��0'0%�01:73��07&% DQG�01((�$V�FDQ�EH�VHHQ�LQ�WKH�ULJKW�SDQHOV�LQ�)LJXUH����WKHUH�LV�D�GLIIHUHQFH�EHWZHHQ01:73�� DQG�0'0%����7KLV�GLIIHUHQFH�UHIOHFWV�WKDW�PRUH�GULYHUV�JHWWLQJ�HTXLSSHG�ZLWK$7,6�ZLOO�OHDG�WR�ORVVHV�IRU�WKH�DOUHDG\�LQIRUPHG�GULYHUV�LQ�WHUPV�RI�WKHLU�GHFLVLRQ�PDNLQJEHQHILWV��)RU�DQ�H[SODQDWLRQ��ZH�UHIHU�WR�)LJXUH���,Q�VWDWH����IRU�WKH�PDUJLQDOO\�LQIRUPHG�GULYHU �(11 ��KLV�ZLOOLQJQHVV�WR�SD\�LV�HTXDO�WRWKH�GHFLVLRQ�PDNLQJ�EHQHILWV�KH�HQMR\V��ERWK�HTXDOOLQJ�WKH�GLIIHUHQFH��DEVROXWH�YDOXH�EHWZHHQ�KLV�ZLOOLQJQHVV�WR�SD\�IRU�PRELOLW\�DQG�WKH�DFWXDO�WUDYHO�FRVWV�RQ�WKH�URDG�+RZHYHU��ZKHQ�DQ�DGGLWLRQDO�GULYHU�JHWV�LQIRUPHG��WKLV�DGGLWLRQDO�GULYHU�ZLOO�UHIUDLQ�IURPXVLQJ�WKH�URDG�GXH�WR�WKH�REYLRXV�ORVVHV�RWKHUZLVH��WKXV�EULQJLQJ�WKH�DFWXDO�WUDYHO�FRVWV�RQWKH�URDG�GRZQ��1RZ�WKH�GULYHU� �(11 EHFRPHV�DQ�LQWUD�PDUJLQDO�LQIRUPHG�GULYHU�DQG�GXH�WRWKH�GHFUHDVHG�WUDYHO�FRVWV��KLV�GHFLVLRQ�PDNLQJ�EHQHILWV�ZLOO�IDOO��&RQVHTXHQWO\��WKHGULYHU �(11 ZLOO�EH�DGYHUVHO\�DIIHFWHG�LQ�WHUPV�RI�KLV�GHFLVLRQ�PDNLQJ�EHQHILWV��� 6LPLODUO\�LQ�VWDWH����DQ�DGGLWLRQDOO\�LQIRUPHG�GULYHU�ZLOO�DOVR�FUHDWH�ORVVHV�WR�WKH�DOUHDG\�LQIRUPHGGULYHUV��2YHUDOO��WKHUH�H[LVW�QHJDWLYH�H[WHUQDOLWLHV�ZLWK�UHVSHFW�WR�GULYHUV¶�GHFLVLRQ�PDNLQJEHQHILWV��7KLV�LV�SURYHQ�LQ��$���LQ�WKH�DSSHQGL[�
�� +RZHYHU��LQ�WHUPV�RI�WRWDO�EHQHILWV�WKDW�WKLV�URDG�XVHU�HQMR\V�IURP�LQIRUPHG�URDG�XVH��QRWKLQJ�FKDQJHV�\HW���KH�VWLFNV�WR�WKH�SROLF\�RI�XVLQJ�WKH�URDG�LQ�VWDWH���RQO\��DQG�WKLV�URDG�XVHU¶V�VXUSOXV�FDQ�VWLOO�EH�ZULWWHQDV� ��������� ��� (1(1 1&1'S ��
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,Q�)LJXUH����77&% LV�OLQHDU�LQ�WKH�QXPEHU�RI�LQIRUPHG�GULYHUV��DQG� 06% DQG0'0% DUH�SDUDOOHO��7KLV�LV�FRQVLVWHQW�ZLWK�WKH�DQDO\WLFDO�UHVXOW�LQ��$���LQ�WKH�DSSHQGL[�WKDW07&% LV�D�SRVLWLYH�FRQVWDQW��7KLV�LPSOLHV�WKDW�HDFK�PDUJLQDO�LQIRUPHG�GULYHU�FUHDWHVLGHQWLFDO�WUDYHO�FRVW�EHQHILWV�IRU�WKH�URDG�V\VWHP��,Q�FRQWUDVW�ZLWK�WKH�QHJDWLYH�H[WHUQDOLWLHVGLVFXVVHG�DERYH��WKLV�PLJKW�EH�FDOOHG�D�SRVLWLYH�H[WHUQDOLW\�*UDSKLFDOO\��01(( LV�WKH�GLIIHUHQFH�EHWZHHQ�06% DQG�01:73��DQG�UHIOHFWV�WKHFKDQJHV�LQ�PDUJLQDO�H[WHUQDO�HIIHFWV�RI�LQIRUPDWLRQ��%DVHG�RQ�WKH�GLVFXVVLRQ�DERYH��01((LV�D�FRPELQHG�RXWFRPH�RI�SRVLWLYH�H[WHUQDOLWLHV��07&%��DQG�QHJDWLYH�H[WHUQDOLWLHV�0'0%�01:73���$V�PRUH�GULYHUV�MRLQ�WKH�LQIRUPDWLRQ�PDUNHW��07&% VWD\V�LQYDULDQWZKLOH�0'0% NHHSV�IDOOLQJ��ZLWK�WKH�ODWHU�DULVLQJ�IURP�WKH�IDFW�WKDW�DQ�H[WUD�LQIRUPHGGULYHU�DIIHFWV�PRUH�LQIRUPHG�GULYHUV�DW�D�KLJKHU�SHQHWUDWLRQ�OHYHO�WKDQ�DW�D�ORZHU�RQH�3DUWLFXODUO\��LQ�WKH�PLGGOH�ULJKW�SDQHO��01(( E\�GHILQLWLRQ�EHFRPHV�QHJDWLYH�DIWHU�WKHLQWHUVHFWLRQ��,W�ZDV�IRXQG�LQ�WKH�H[SHULPHQWV�WKDW�QHW�HIIHFWV�RI�H[WHUQDOLWLHV�GHSHQGV�RQ�WKHUHODWLRQ�EHWZHHQ�D�DQG�E�E���2WKHU�WKLQJV�EHLQJ�HTXDO��ZKHQ�WKH�IRUPHU�LV�VPDOOHU�WKDQ�WKHODWWHU��06% DQG�01:73 ZLOO�KDYH�DQ�LQWHUVHFWLRQ�IRU�06%��&RQVHTXHQWO\��ZH�FDQFRQFOXGH�WKDW�LQIRUPDWLRQ�DQG�FRQJHVWLRQ�H[WHUQDOLWLHV�PLJKW�JHQHUDWH�SRVLWLYH�RU�QHJDWLYHRYHUDOO�H[WHUQDO�HIIHFWV�IRU�WKH�URDG�V\VWHP��GHSHQGLQJ�RQ�WKH�FKDUDFWHULVWLFV�RI�WKHWUDQVSRUW�PDUNHW��7KLV�UHVXOW�LV�GXH�WR�WKH�IDFW�WKDW�WKH�FRQJHVWLRQ�H[WHUQDOLW\�LV�QRWLQWHUQDOLVHG��1RWH�WKDW�WKH�RSWLPDO�LQIRUPDWLRQ�SULFH�DEVHQW�FRQJHVWLRQ�SULFLQJ��LPSOLHG�E\WKH�YDOXH�RI�01:73 DW�WKH�SRLQW�ZKHUH�06% LQWHUVHFWV�WKH�KRUL]RQWDO�D[LV��FDQ�EH�SRVLWLYH�LQ�WKH�PLGGOH�SDQHOV��RU�QHJDWLYH��VKRZQ�LQ�WKH�DUHDV�ZLWK�WKH�GRWWHG�OLQHV�LQ�WKH�XSSHUSDQHOV���7KLV�SULFH�FDQ�EH�LQWHUSUHWHG�DV�D�VHFRQG�EHVW�FRQJHVWLRQ�WROO��ZKLFK�LV�QRQ]HURRQO\�ZKHQ�FRQJHVWLRQ�LV�QRW�LQWHUQDOLVHG�WKURXJK�D�GLUHFW�WROO��UHFDOO�WKDW�WKH�PDUJLQDO�FRVWVRI�LQIRUPDWLRQ�����LV�VHW�HTXDO�WR�]HUR��:H�ZLOO�FRQWLQXH�WKLV�LVVXH�LQ�6HFWLRQ�����1H[W��ZH�WXUQ�WR�H[DPLQH�TXHVWLRQ��L��UDLVHG�LQ�WKH�EHJLQQLQJ�RI�WKLV�VHFWLRQ��7KLVHQWDLOV�DQ�DOWHUQDWLYH�GHFRPSRVLWLRQ�RI�01(( LQWR�WKH�PDUJLQDO�H[WHUQDO�HIIHFWV�IRULQIRUPHG�DQG�XQLQIRUPHG�GULYHUV�UHVSHFWLYHO\�'HQRWLQJ�WKH�PDUJLQDO�H[WHUQDO�HIIHFWV�IRU�XQLQIRUPHG�GULYHUV�DV�01((XQLQ DQGWKRVH�IRU�LQIRUPHG�GULYHUV�DV�01((LQ��01(( �E\�FRPELQJ��$���DQG��$����FDQ�QRZ�EHZULWWHQ�DV
01((� 01((XQLQ ��01((LQ ����
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)LJXUH�� ,PSDFWV�RI�LQIRUPDWLRQ�DQG�FRQJHVWLRQ�H[WHUQDOLWLHV�RQ�URDG�XVHUV¶LQIRUPDWLRQ�EHQHILWV��PP )& ��

1RWH�WKDW�01(( FDQ�EH�HQWLUHO\�FDSWXUHG�E\�WKH�FKDQJHV�LQ�WUDYHO�FRVWV�LQ�HDFK�VWDWH��7KHIDFW�WKDW�FKDQJHV�LQ�GHFLVLRQ�PDNLQJ�EHQHILWV�DSSDUHQWO\�FDQ�EH�ZULWWHQ�HTXDOO\�ZHOO�LQ
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WHUPV�RI�FKDQJHV�LQ�WUDYHO�FRVWV�FDQ�EH�XQGHUVWRRG�E\�D�FORVHU�LQVSHFWLRQ�RI�)LJXUH����,QVWDWH��� �(1& ZLOO�IDOO�DV� ,QI(11 LQFUHDVHV��7KH�LPSOLHG�IDOO�LQ�7'0%� IRU�GULYHUV�EHWZHHQ� �(11DQG�11 H[DFWO\�FDQFHOV�DJDLQVW�WKH�LQFUHDVH�LQ�77&6� IRU�WKHVH�VDPH�GULYHUV��ZLWK�WKH�UHVXOWWKDW�WKH�PDUJLQDO�H[WHUQDO�HIIHFWV�LQ�VWDWH����01((���FDQ�EH�ZULWWHQ�DV�WKH�FKDQJH�LQ�WUDYHOFRVWV�IRU� �(11 GULYHUV��,Q�VWDWH��� �(1& ZLOO�LQFUHDVH�DV� ,QI(11 LQFUHDVHV��7KH�LPSOLHG�IDOO�LQ7'0%� IRU�GULYHUV�EHWZHHQ�11 DQG �(11 ZLOO�WKHUHIRUH�HTXDOO\�ZHOO�EH�PHDVXUHG�DV�DQLQFUHDVH�LQ�77&/���ZLWK�WKH�UHVXOW�WKDW�WKH�PDUJLQDO�H[WHUQDO�HIIHFWV�LQ�VWDWH����01((���FDQEH�ZULWWHQ�DV�WKH�FKDQJH�LQ�WUDYHO�FRVWV�IRU� �(11 GULYHUV�
,QI(1
(1

(1
(1 1111& GGG ��G �

�
�� LQ������UHIOHFWV�WKH�PDUJLQDO�WUDYHO�FRVWV�IURP�DQ�DGGLWLRQDOO\

LQIRUPHG�GULYHU�LQ�VWDWH����7KH�PXOWLSOLFDWLRQ�E\�WKH�QXPEHU�RI�XQLQIRUPHG�GULYHUV� �(11 �JLYHV�WKH�PDUJLQDO�HIIHFWV�IRU�DOO�WKH�XQLQIRUPHG�GULYHUV�LQ�WKDW�VWDWH���7KH�VHFRQG�WHUP�LQ�����UHIOHFWV�WKH�PDUJLQDO�HIIHFWV�RQ�WUDYHO�FRVWV�IRU�DOO�WKH�XQLQIRUPHG�GULYHUV�LQ�VWDWH����,QD�VLPLODU�IDVKLRQ��WKH�ULJKW�KDQG�VLGH�RI������FDSWXUHV�WKH�PDUJLQDO�HIIHFWV�RQ�WUDYHO�FRVWVIRU�DOO�WKH�LQIRUPHG�GULYHUV��EHWZHHQ� �(11 DQG� �(11 ���0RUHRYHU��WKLV�H[SUHVVLRQ�VKRZV�WKDWIRU�WKH�LQIRUPHG�GULYHUV��RQO\�WKH�PDUJLQDO�WUDYHO�FRVWV�LQ�VWDWH���PDWWHU��EHFDXVH�WKHVHGULYHUV�GR�QRW�XVH�WKH�URDG�LQ�VWDWH����$V�LQGLFDWHG�E\�WKH�VLJQV�RI�01((XQLQ DQG�01((LQ�01(( LV�VWLOO�D�VXP�RI�SRVLWLYH�DQG�QHJDWLYH�H[WHUQDOLWLHV��,Q�RWKHU�ZRUGV��WKHUH�H[LVWSRVLWLYH�PDUJLQDO�H[WHUQDO�HIIHFWV�IRU�XQLQIRUPHG�GULYHUV�GXH�WR�GHFUHDVHG�H[SHFWHG�WUDYHOFRVWV��+RZHYHU��WKH�LQIRUPHG�GULYHUV�ZLOO�VXIIHU��DV�D�UHVXOW�RI�LQFUHDVHG�WUDYHO�FRVWV�LQVWDWH����2YHUDOO��LQFUHDVLQJ�LQIRUPDWLRQ�SHQHWUDWLRQ�KDV�DGYHUVH�HIIHFWV�RQ�LQIRUPHGGULYHUV��QRW�RQO\�LQ�WHUPV�RI�WKHLU�GHFLVLRQ�PDNLQJ�EHQHILWV��EXW�DOVR�LQ�WHUPV�RI�WKHLU�WRWDOEHQHILWV��WUDYHO�FRVW�SOXV�GHFLVLRQ�PDNLQJ�EHQHILWV���� 7KLV�UHVXOW�LV�LQ�OLQH�ZLWK�WKH�ILQGLQJVIURP�YDULRXV�PRGHOOLQJ�HIIRUWV�E\�RWKHU�UHVHDUFKHUV��7KDW�LV��ZKHQ�D�GULYHU�LV�DOUHDG\LQIRUPHG��KDYLQJ�RWKHUV�LQIRUPHG�GRHV�QRW�KDYH�D�SRVLWLYH�HIIHFW��VHH�$O�'HHN�DQG.DQDIDQL��������/HYLQVRQ��������(PPHULQN��������&KDSWHUV����DQG���������� 0RQRSRO\�LQIRUPDWLRQ�SULFLQJ�DQG�V\VWHP�HIILFLHQF\�$FFRUGLQJ�WR�WKH�WKHRU\�RI�PRQRSRO\�SULFLQJ��D�PRQRSROLVW�FUHDWHV�ZHOIDUH�ORVVHV�IRU�WKHFRPPRGLW\�PDUNHW�LW�HQJDJHV�LQ�E\�PHDQV�RI�UHVWULFWLQJ�RXWSXW��,Q�WKH�SUHVHQW�SDSHU��VLQFHWKH�PDUNHWV�IRU�LQIRUPDWLRQ�DQG�PRELOLW\�DUH�LQWHUUHODWHG��WKH�PRQRSRO\�SULFLQJ�FDQ�EHH[SHFWHG�WR�KDYH�D�GLUHFW�LPSDFW�RQ�URDG�XVH��7KHUHIRUH��RXU�REMHFWLYH�LQ�WKLV�VHFWLRQ�LV�WRVWXG\�V\VWHP�HIILFLHQF\�LQ�UHVSRQVH�WR�WKH�PRQRSRO\�SULFH�IRUPHG�LQ�WKH�LQIRUPDWLRQPDUNHW��+HUH��ZH�FKRRVH�WR�H[DPLQH�V\VWHP�ZHOIDUH�UHODWLYH�WR�WKH�QR�LQIRUPDWLRQ�FDVH��RU�ZHOIDUH�JDLQ�IURP�LQIRUPDWLRQ��ZKLFK�ZH�GHQRWH�E\�:*��� ,Q�DGGLWLRQ��LW�LV�XVHIXO�WRFRQVLGHU�DQ�LQIRUPDWLRQ�SULFLQJ�VFKHPH�WKDW�PD[LPL]HV�:*��7KDW�LV��ZH�DVVXPH�DUHJXODWRU�WKDW�FKDUJHV�D�SULFH�S IRU�LQIRUPDWLRQ�VR�WKDW�RSWLPDO�V\VWHP�SHUIRUPDQFH�FDQ�EH
�� 6HH�WKH�GLVFXVVLRQ�DERYH�)LJXUH���DQG�QRWH�WKH�FRPSOLFDWLRQ�WKDW�WKH�GULYHUV�EHWZHHQ� �(11 DQG 11 HQMR\�QRWRQO\�GHFLVLRQ�PDNLQJ�EHQHILWV��EXW�DOVR�WUDYHO�FRVW�EHQHILWV��� %\�GRLQJ�WKLV��ZH�FDQ�PDNH�D�GLUHFW�FRPSDULVRQ�EHWZHHQ�)LJXUHV���DQG����ZKLFK�LV�KHOSIXO�LQXQGHUVWDQGLQJ�WKH�LPSDFWV�RI�WKH�SULFLQJ�VFKHPHV��6\VWHP�ZHOIDUH�GLIIHUV�IURP�:* E\�WKH�DPRXQW�RI�WKHZHOIDUH�LQ�WKH�QR�LQIRUPDWLRQ�FDVH��ZKLFK�HTXDOV ��������������� �

�
�

� 1111 11&GQQ'S11&GQQ'S 11 11 �³���³ ��D�FRQVWDQW��7KHUHIRUH��LW�PDNHV�QR
GLIIHUHQFH�ZKHWKHU�WR�XVH�V\VWHP�ZHOIDUH�RU�:* LQ�FDOFXODWLQJ�SRS DQG RSS �



��

DFKLHYHG��:H�QDPH�WKLV�D�SXEOLF�LQIRUPDWLRQ�SULFLQJ�UHJLPH��ZLWK�WKH�FRUUHVSRQGLQJ�SULFHGHQRWHG�E\�SRS��7KH�H[SUHVVLRQ�IRU�SP LV�JLYHQ�LQ������LQ�6HFWLRQ������DQG�SRS LQ��$����6LPLODU�WR�6HFWLRQ������ZH�DOVR�FRQVLGHU�WKH�WZR�VHWV�RI�SDUDPHWHUV�WKDW�GLIIHU�LQ�WKH�YDOXHVRI�G DQG�D� DV�VKRZQ�LQ�WKH�XSSHU�DQG�ORZHU�SDQHOV�LQ�)LJXUH���UHVSHFWLYHO\��)XUWKHU��WKHFDVH�RI�ILUVW�EHVW�FRQJHVWLRQ�SULFLQJ�LV�DOVR�H[DPLQHG��ZKLFK�HQDEOHV�XV�WR�DQDO\VH�WKHZHOIDUH�LPSOLFDWLRQV�RI�PRQRSRO\�SULFLQJ�ZKHQ�FRQJHVWLRQ�H[WHUQDOLWLHV�DUH�LQWHUQDOLVHG�)LJXUH�� :HOIDUH�JDLQ�DQG�PRQRSRO\�LQIRUPDWLRQ�SULFLQJ��PP )& ��

7KH�WZR�SDQHOV�LQ�)LJXUH���VKRZ�:* DV�D�IXQFWLRQ�RI�WKH�LQIRUPDWLRQ�SULFH��S��,QHDFK�SDQHO��WKH�XSSHU�FXUYH�UHIOHFWV�WKH�FDVH�ZLWK�URDG�SULFLQJ��DQG�WKH�ORZHU�RQH�ZLWKRXW�P DQG�)& DUH�VHW�WR�]HUR�LQ�WKH�ILJXUH�IRU�HDVH�RI�LQWHUSUHWDWLRQ��7KH�ORZHU�FXUYHV�DUH�LQ�IDFWWUDQVIRUPDWLRQV�RI�WKH�76% FXUYHV�LQ�)LJXUH����EXW�ZLWK�:*�QRZ H[SUHVVHG�DV�D�IXQFWLRQ�RIS��LQVWHDG�RI�PDUNHW�SHQHWUDWLRQ��,Q�WKHVH�FXUYHV��HDFK�SP FRUUHVSRQGV�WR�D�ORZHU�OHYHO�RI:* UHODWLYH�WR�SRS���,Q�$SSHQGL[�$������LW�LV�SURYHQ�WKDW�XQGHU�WKH�UDWKHU�ZHDN�DVVXPSWLRQRI�IUHH�IORZ�WUDYHO�FRVWV�EHLQJ�HTXDO�LQ�ERWK�VWDWHV��N� N����SP DOZD\V�H[FHHGV�SRS ZLWKLQWKH�UDQJH�>���SPD[@��,Q�WKH�XSSHU�FXUYHV�� PS DOVR�H[FHHGV� RSS ��ZLWK�WKH�UHVXOW�WKDW�ZHOIDUH�LVORZHU��7KHUHIRUH��PRQRSRO\�SULFLQJ�LV�D�OHVV�DWWUDFWLYH�RSWLRQ�ZLWK�UHVSHFW�WR�V\VWHPHIILFLHQF\�LQ�ERWK�FDVHV��ZKLFK�FRQILUPV�LQWXLWLRQ�



��

,W�LV�DOVR�XVHIXO�WR�SD\�VRPH�DWWHQWLRQ�WR�WKH�UHVXOW�WKDW�:* LV�PD[LPL]HG�DW�DQRQ]HUR�SULFH�LQ�WKH�QR�URDG�SULFLQJ�FDVH��D�QHJDWLYH�SULFH��ZKLFK�VXJJHVWV�D�VXEVLG\�WKDWZLOO�EH�GLVFXVVHG�LQ�QH[W�VHFWLRQ���� ,Q�FRQWUDVW��:* LV�PD[LPL]HG�DW�]HUR��P LQ�WKHJHQHUDO�FDVH��ZLWK�URDG�SULFLQJ�LPSOHPHQWHG��DV�WKH�GLVWRUWLRQV�RQ�WKH�URDG�DUH�FRUUHFWHG�WKH�RSWLPDO�LQIRUPDWLRQ�SULFH�VKRXOG�EH�VHW�HTXDO�WR�WKH�PDUJLQDO�FRVWV��RU��WKH�FRPSHWLWLYHSULFH��VHH�$SSHQGL[�$�������7KLV�UHIOHFWV�WKDW�LQIRUPDWLRQ�SULFLQJ��RU�VXEVLGLHV��PLJKW�DFWDV�D�VHFRQG�EHVW�FKDUJH�LQ�KDQGOLQJ�FRQJHVWLRQ�H[WHUQDOLWLHV��+RZHYHU��DV�SRLQWHG�RXW�LQ9HUKRHI��(PPHULQN��1LMNDPS�DQG�5LHWYHOG���������LQIRUPDWLRQ�GRHV�QRW�H[KLELW�WKHSRWHQWLDO�RI�DFKLHYLQJ�PD[LPDO�VRFLDO�ZHOIDUH��XQGHU�ILQH�FRQJHVWLRQ�SULFLQJ���7KLV�LVFRQILUPHG�E\�WKH�YHUWLFDO�GLIIHUHQFH�EHWZHHQ�WKH�WZR�FXUYHV�LQ�HDFK�SDQHO��7KH�UHPDUN�DOVRH[SODLQV�ZK\�WKH�VHFRQG�EHVW�HIIHFWV�RI�LQIRUPDWLRQ�SULFLQJ�KDYH�GLVDSSHDUHG�LQ�WKH�XSSHUFXUYHV��WKH�PRUH�HIIHFWLYH�ILUVW�EHVW�FRQJHVWLRQ�SULFLQJ�KDV�WDNHQ�RYHU�WKH�WDVN�RI�GHDOLQJZLWK�FRQJHVWLRQ�DQG�FRPSOHWHO\�LQWHUQDOLVHG�WKH�H[WHUQDOLWLHV�
����6XEVLGLVLQJ�LQIRUPDWLRQ�VXSSO\6HFWLRQ�����LQWURGXFHG�WKH�SRWHQWLDO�RI�LQIRUPDWLRQ�VXEVLG\�LQ�DOOHYLDWLQJ�FRQJHVWLRQ��7KLVVHFWLRQ�GLVFXVVHV�WKLV�LVVXH�LQ�JUHDWHU�GHWDLO�*HQHUDOO\�VSHDNLQJ��WKUHH�DUFKHW\SH�NLQGV�RI�VXEVLG\�FDQ�EH�HQYLVDJHG�DV�SROLF\LQVWUXPHQWV�LQ�UHJXODWLQJ�RXU�LQIRUPDWLRQ�PDUNHW��QDPHO\��D�XVHU�VXEVLG\��D�SURGXFHUVXEVLG\�SHU�XQLW�RI�RXWSXW��DQG�D�OXPS�VXP�VXEVLG\�WR�WKH�SURGXFHU��%HFDXVH�D�OXPS�VXPVXEVLG\�KDV�QR�LPPHGLDWH�LQIOXHQFH�RQ�D�ILUP¶V�PDUJLQDO�SURGXFWLRQ�GHFLVLRQV�JLYHQ�LWVH[LVWHQFH��ZH�FRQFHQWUDWH�RQ�D�XVHU�DQG�D�SURGXFHU�VXEVLG\��ZKLFK�GR�EHDU�D�GLUHFWUHODWLRQVKLS�ZLWK�V\VWHP�HIILFLHQF\��,Q�SDUWLFXODU��ZH�ZLVK�WR�ILQG�RXW�ZKHWKHU�WKHUH�DUHGLIIHUHQFHV�EHWZHHQ�D�XVHU�DQG�D�SURGXFHU�VXEVLG\�UHJDUGLQJ�WKHLU�LPSDFWV�RQ�ZHOIDUH�JDLQIURP�LQIRUPDWLRQ�7KHVH�VXEVLGLHV�DIIHFW�V\VWHP�HIILFLHQF\�EHFDXVH�WKH\�HQWHU�WKH�LQIRUPDWLRQ�EX\HUV¶DQG�WKH�PRQRSROLVW¶V�GHFLVLRQ�PDNLQJ�SURFHVVHV��,Q�WKH�IROORZLQJ��ZH�JLYH�WKHPDWKHPDWLFDO�UHSUHVHQWDWLRQ�RI�WKH�DJHQWV¶�PD[LPL]LQJ�EHKDYLRXU�ZKHQ�EHLQJ�VXEVLGL]HG�*LYHQ�WKH�SULFH�RI�LQIRUPDWLRQ��H[SUHVVLRQ������FRQVWLWXWHV�WKH�HTXLOLEULXP�FRQGLWLRQ�LQHDFK�VWDWH�RI�WKH�URDG�ZKHQ�WKH�XVHUV�DUH�VXEVLGL]HG�

XV1'1&S XV1&1'S� �(1�(1�
�(1��(1 � � S S������� ���������� � ����

ZKHUH�XV UHIHUV�WR�XVHU�VXEVLG\��7KDW�LV��XV VXEWUDFWV�D�SRVLWLYH�TXDQWLW\�IURP�WKH�SULFH�RIWKH�SURGXFW�VR�WKDW�WKH�LQIRUPDWLRQ�V\VWHPV�QRZ�EHFRPH�FKHDSHU�WKDQ�S��7KH�SURILW�PD[LPL]LQJ�PRQRSROLVW�ZRXOG�WDNH�D�SURGXFHU�VXEVLG\�LQWR�DFFRXQW�LQ�WKH�IROORZLQJ�ZD\�
���������0D[ SPSSS ,QI(1,QI(1 1SV)&1 x��x ����

ZKHUH�SV VWDQGV�IRU�SURGXFHU�VXEVLG\�������VWDWHV�WKDW�XSRQ�UHFHLYLQJ�WKH�VXEVLG\��WKHPRQRSROLVW�QRZ�IDFHV�D�ORZHU�FRVW�WKDQ�WKH�RULJLQDO�RQH�IRU�HDFK�XQLW�RI�$7,6�SURGXFHG��,WWXUQV�RXW�WKDW�WKH�FRQVXPHU�DQG�SURGXFHU�VXEVLG\�KDYH��DV�H[SHFWHG��LGHQWLFDO�UHVXOWV��VHH$SSHQGL[�$����
�� ,W�LV�IRXQG�LQ�WKH�H[SHULPHQWV�WKDW�WKH�VLJQ�RI�SRS GHSHQGV�RQ�WKH�FRPSDULVRQ�EHWZHHQ�D DQG�E�E� DQG�RQ�WKHVL]H�RI�P��7KH�JUHDWHU�WKH�D��WKH�PRUH�OLNHO\�WKDW�SRS ZLOO�EH�QHJDWLYH��P LV�DOVR�QHJDWLYHO\�UHODWHG�ZLWK�SRS�



��

)LJXUH�� :HOIDUH�JDLQ�XQGHU�XVHU�DQG�SURGXFHU�VXEVLG\��PRQRSRO\�LQIRUPDWLRQSULFLQJ��PP )& ���G ����DQG�D �����

([SHULPHQW�UHVXOWV�DUH�VKRZQ�LQ�)LJXUH����ZKHUH�P DQG�)& DUH�DJDLQ�DVVXPHG�HTXDO�WR]HUR��,Q�WKH�ILJXUH��RQH�VLQJOH�FXUYH�GHSLFWV�:* DV�D�IXQFWLRQ�RI�WKH�XVHU�SURGXFHU�VXEVLG\�JLYHQ�WKH�PRQRSROLVW¶�SULFLQJ�VWUDWHJ\��7KLV�UHIOHFWV�WKDW�SV DQG�XV DUH�IXOO\�HTXLYDOHQW�LQWKHLU�LPSDFWV��%\�FRPSDULQJ�)LJXUHV���DQG����LW�LV�DOVR�HDVLO\�VHHQ�WKDW�VXEVLGL]LQJLQIRUPDWLRQ�FDQ�OHDG�WR�WKH�VDPH�OHYHO�RI�RSWLPDO�:* DV�LQIRUPDWLRQ�SULFLQJ�GRHV��7KHLURSWLPDO�YDOXHV�� PRSXV DQG PRSSV ��DUH�WKHUHIRUH�DOVR�HTXDO�
��� 6RPH�IDFWRUV�LQIOXHQFLQJ�UHODWLYH�V\VWHP�HIILFLHQF\�XQGHU�WKH�PRQRSROLVW¶SULFLQJ�VWUDWHJ\,Q�WKLV�VHFWLRQ��ZH�YDU\�WKH�YDOXH�RI�VRPH�SDUDPHWHUV�LQ�WKH�PRGHO��WR�JDLQ�VRPH�LQVLJKWLQWR�WKH�LPSDFWV�RI�WKHVH�SDUDPHWHUV�RQ�WKH�UHODWLYH�HIILFLHQF\�RI�PRQRSROLVWLF�LQIRUPDWLRQVXSSO\��7KH�SDUDPHWHUV�RI�LQWHUHVW�DUH��WKH�SUREDELOLW\�RI�ORZ�URDG�FDSDFLW\�S��GHPDQGHODVWLFLW\�IRU�PRELOLW\��DQG�PDUJLQDO�LQIRUPDWLRQ�FRVW�P��:H�FRQGXFW�WKLV�DQDO\VLV�E\�XVLQJDQ�HIILFLHQF\�LQGH[�Z �VHH�$UQRWW��HW�DO���������(PPHULQN��������,W�LQGLFDWHV�WKH�ZHOIDUHJDLQ�IURP�LQIRUPDWLRQ�RQ�D�QRQ�RSWLPDOO\�SULFHG�URDG�QHWZRUN�DV�D�SURSRUWLRQ�RI�WKH�WKHRUHWLFDOO\��KLJKHVW�DFKLHYDEOH�ZHOIDUH�JDLQ�7KH�LQGH[�Z LV�WKHQ�GHILQHG�DV�

RSWLPXP��V\VWHP*DLQ:HOIDUH �FRQVLGHUHG�SROLF\*DLQ:HOIDUH Z ����
ZKHUH�µSROLF\�FRQVLGHUHG¶�FDQ�UHIHU�WR�SXEOLF�LQIRUPDWLRQ�SULFLQJ�DQG�SULYDWH�LQIRUPDWLRQSULFLQJ��SRS DQG�SP LQ�)LJXUH�����$FFRUGLQJ�WR�WKH�GHILQLWLRQ��Z FDQQRW�H[FHHG���([SHULPHQW�UHVXOWV�ZLWK�UHVSHFW�WR�WKH�LPSDFWV�RI�WKH�SDUDPHWHUV�RQ�UHODWLYH�V\VWHPHIILFLHQF\�DUH�SORWWHG�LQ�WKH�ORZHU�SDQHOV�LQ�)LJXUHV���DQG���UHVSHFWLYHO\��)RU�FRPSDULVRQSXUSRVHV��WKH�FDVH�RI�µSXEOLF�SULFLQJ¶�DV�GLVFXVVHG�LQ�6HFWLRQ�����LV�LQFOXGHG�LQ�WKH�ORZHUSDQHOV�DV�ZHOO�



��

)LJXUH�� ,PSDFWV�RI�S DQG�P RQ�WKH�PRQRSROLVW¶V�SURILW��DQG�RQ�ZZ IRU�SXEOLF�DQGSULYDWH�LQIRUPDWLRQ�SULFLQJ��EDVH�FDVH��PP �����)& �����G ����DQGD �����

)LJXUH���FRPELQHV�WKH�LPSDFWV�RI�S DQG�P RQ�WKH�PRQRSROLVW¶V�SURILW�DQG�RQ�Z�)LUVW��LQ�WKH�XSSHU�SDQHO��LQIRUPDWLRQ�LV�PRUH�SURILWDEOH�IRU�WKH�PRQRSROLVW�DW�UHODWLYHO\KLJK�OHYHOV�RI�XQFHUWDLQW\��VR��LQWHUPHGLDWH�OHYHOV�RI�S���WKDW�LV��WKH�XVHUV�DUH�PRUH�ZLOOLQJWR�SD\�IRU�WKH�LQIRUPDWLRQ��WKH�PRUH�XQVXUH�WKH\�DUH�DERXW�WKH�URDG�FRQGLWLRQV��7KLV�UHVXOWDSSHDOV�WR�LQWXLWLRQ��$�VLPLODU�SDWWHUQ�FDQ�EH�IRXQG�LQ�WKH�ORZHU�SDQHO��LQIRUPDWLRQ�LV�PRUHYDOXDEOH�IRU�WKH�URDG�V\VWHP�DV�D�ZKROH�ZKHQ�XQFHUWDLQW\�RQ�WKH�URDG�LV�UHODWLYHO\�ODUJH�6HFRQG��WKH�FRPSDULVRQ�EHWZHHQ�WKH�WZR�SULFLQJ�UHJLPHV�DW�HDFK�OHYHO�RI�P VKRZV�WKDW�WKHPRQRSROLVW¶�SULFLQJ�VWUDWHJ\�LV�QRW�DV�DWWUDFWLYH�DQ�RSWLRQ�DV�WKH�SXEOLF�SULFLQJ�FDVH�RQHIILFLHQF\�JURXQGV��LUUHVSHFWLYH�RI�WKH�OHYHOV�RI�XQFHUWDLQW\����7KLUG��DQG�H[SHFWHGO\��WKHKLJKHU�WKH�FRVWV�RI�LQIRUPDWLRQ��WKH�ORZHU�LV�WKH�SURILW�IRU�WKH�PRQRSROLVW��DV�LV�FOHDU�LQ�WKHXSSHU�SDQHO��,Q�WKH�ORZHU�SDQHO��P DIIHFWV�Z LQ�WKH�VDPH�PDQQHU��D�ORZHU�P UHVXOWV�LQ�DODUJHU�Z LQ�ERWK�SULFLQJ�VFKHPHV��)LQDOO\��LW�LV�REVHUYHG�LQ�WKH�XSSHU�SDQHO�WKDW�WKH�UDQJH�RIS RYHU�ZKLFK�SURILW�H[FHHGV�]HUR�VKULQNV�ZKHQ�P LQFUHDVHV��ZKLFK�LV�GXH�WR�WKH�H[LVWHQFH�RIIL[HG�DQG�YDULDEOH�FRVWV�RI�LQIRUPDWLRQ�SURYLVLRQ��$V�D�UHVXOW��ZH�RQO\�FRQVLGHU�WKH�YDOXHV
�� 7R�HQVXUH�WKH�FRUUHFWQHVV�RI�WKH�H[SHULPHQW�UHVXOWV��FURVVLQJ�FKHFNLQJ�RI�H[SHULPHQWV�UHODWHG�WR�)LJXUH��DQG�)LJXUH���LV�FDUULHG�RXW���7KDW�LV��WKH�UDWLR�SP�SRS�LV�FDOFXODWHG�IRU�WKUHH�FRPELQDWLRQV�RI�P DQG�)&��QDPHO\���P )& �����P �����)& �����DQG���P �����)& �����)RU�HDFK�FRPELQDWLRQ��WKH�UDWLRV�FDOFXODWHG�IURP�HDFKH[SHULPHQW�DUH�H[DFWO\�WKH�VDPH��EHLQJ������������DQG������UHVSHFWLYHO\�



��
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