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x 7KH�ILOH�LV�HQFU\SWHG���JUHDW�LQWXLWLRQ�0D9���-«EXW�WU\�WR�MXVWLI\�WKLV�LQ�IHZ�ZRUGV�-��x $�VHTXHQFH�RI�E\WHV�LV�UHSHDWHG�VHYHUDO�WLPHV����&�(��(������������7KLV�PHDQV�WKDW�ZH�KDYH�D�VLPSOH�;25�HQFU\SWLRQ�DQG�WKH�GDWD�ILOH�KDV�D�ORW�RI�':25'�RI�WKH�VDPH�YDOXH��PD\�EH���x $W�WKH�RIIVHW��)�K�ZH�KDYH�WKH�RQO\����E\WHV��LQ�UHG��RI�DOO�ILOH��7KLV�WHOO�XV�WKDW�SUREDEO\�WKHVH�ODVW�E\WHV�DUH�127�HQFU\SWHG�x :H�NQRZ�WKDW�WKH�ILOH�LV�HQFU\SWHG��RU�DW�OHDVW�RXU�)RR�W[W��EXW�WKLV�)RR�LWK�ILOH�FDQ�EH�UHDG�E\�DQ\�,Q7HWKHU�5HDGHU�RQ�DQ\�PDFKLQH��7KLV�WHOO�XV�WKDW�WKH�GHFU\SWLRQ�NH\��RU�D�VHHG�WR�JHQHUDWH�LW��VKRXOG�EH�VWRUHG�LQVLGH�WKLV�ILOH��2U��LQ�WKH�EHVW�VLWXDWLRQ�IRU�XV��DQG�WKH�ZRUVW�IRU�ZKR�XVH�WKLV�SURWHFWLRQ��WKH�GHFU\SWLRQ�NH\�LV�KDUGFRGHG�LQVLGH�WKH�,Q7HWKHU�5HDGHU��,�VXJJHVW�WR�DYRLG�WR�XQGHUYDOXDWH�WKH�DXWKRUV�RI�D�SURJUDP WKDW�ZH�DUH�UHYHUVLQJ�$/:$<6���6R�ZH�IRUJHW�WKH�ODVW�VLWXDWLRQ�DQG�ZH�FDQ�VD\�WKDW�WKH�HQFU\SWLRQ�NH\�RU�D�VHHG�WR�JHQHUDWH�LW�PXVW�EH�VWRUHG�LQVLGH�WKH�ILOH��DQG�WKLV�YDOXH�V��LV�QRW�LQVLGH�D�SLHFH�RI�WKH�ILOH�HQFU\SWHG�«PD\�EH�LV�LQ�WKH�ODVW�E\WHV�-��



x 7KH�ODVW�E\WHV��QRW�HQFU\SWHG��FRXOG�EH�SDUW�RI�D�KHDGHU��RU�EHWWHU�VD\�D�IRRWHU���,Q7HWKHU�5HDGHU�QHHG�WR�EH�DEOH�WR�UHFRJQL]H�D�YDOLG��LWK�ILOH��RWKHU�WKDQ�IURP�LWV�H[WHQVLRQ�
6R�IURP�WKHVH�FOXHV�ZH�FDQ�DQWLFLSDWH�WKH�ILUVW�VWHS�WKDW�WKH�5HDGHU�VKRXOG�SHUIRUP��UHDGLQJ�)RR�LWK�ZLWK�DQ�RIIVHW�EHHWZHQ��)�K�DQG�WKH�(2)��HQG�RI�ILOH��
%XW�QRZ�LW¶V�WLPH�WR�FROOHFW�VRPH�µRQ�ILHOG¶�FOXHV��VR�ZH�QHHG�RXU�))VG�ILOWHU��VHH�WKH�SDUW����WR�PRQLWRU�WKH�DFFHVVLQJ�WR�WKH�ILOH�)RR�LWK�:H�UXQ�))VG�DQG�WKHQ�ZH�UXQ�VLFH��GRQ¶W�IRUJHW�WR�KLGH�LW�IURP�PHOWLFH�WULFN���1RZ�ZH�FDQ�HQDEOH�RXU�,53B0-B5($'�ES[�DQG�ZH�VWDUW�WR�FROOHFW�LQIR��(YHU\WLPH�RXU�LQW���LQ�))VG�EUHDN��,�UHPHPEHU�WKDW��ZH�KDYH�WKH�,53B0-B5($'�SDUDPHWHUV�LQ�WKHVH�UHJLVWHUV�

($;� �ILOH�RIIVHW�LQVLGH�WKH�ILOH�ZKHUH�IVG�KDYH�WR�VWDUW�UHDGLQJ�(%;� �SRLQWHU�DW�WKH��XQLFRGH��ILOH�QDPH�RI�WR�UHDG�IURP�(&;� �OHQJWK��E\WHV��WR�UHDG�IURP�WKH�ILOH�(',� �EXIIHU�IRU�E\WHV�UHDG�IURP�WKH�ILOH�
)RU�QRZ�ZH�MXVW�WDNH�QRWH�RI�DOO�DFFHVV�DW�)RR�LWK�ZLWKRXW�WDNH�FDUH�RI�WKH�E\WHV�UHDG��:H�ZULWH�GRZQ�RQO\�2IIVHW��6L]H�DQG�WKH�FDOOHU�RI�UHDG�RSHUDWLRQ��,W�WDNHV�DERXW����PLQV�EXW�LW¶V�LPSRUWDQW�EHFDXVH�,�VKRZ�\RX�KRZ�D�UHYHUVLQJ�VHVVLRQ�LV�ILUVW�RI�DOO�DQDO\VH�DQG�LQYHVWLJDWLRQ�RI�DOO�FOXHV�DQG�QRW�RQO\�VWHSSLQJ�FRGH�LQ�VRIWLFH«RIWHQ�ZH�FDQ�KDYH�PRUH�LQIRUPDWLRQ�VWXG\LQJ�D�ORJ�RU�D�VWDWLF�VHULHV�RI�E\WHV�$Q\ZD\�WKHVH�DUH�DOO�WKH�DFFHVVHV��UHDG��DW�)RR�LWK�
1XP )LOH 2IIVHW��KH[� 6L]H��KH[� &DOOHU� )RR�LWK ��� � ,Q7HWKHU5HDGHU�H[H� )RR�LWK �)� �� ,Q7HWKHU5HDGHU�H[H� )RR�LWK � � 6KHOO���GOO� )RR�LWK ��� � 'J���H[H� )RR�LWK �)� �� 'J���H[H� )RR�LWK �)� � 'J���H[H� )RR�LWK �)� �� 'J���H[H� )RR�LWK �'' �� 'J���H[H� )RR�LWK �$� �� 'J���H[H�� )RR�LWK �$� � 'J���H[H�� )RR�LWK �)� �� 'J���H[H�� )RR�LWK �'' �� 'J���H[H�� )RR�LWK �$� �� 'J���H[H�� )RR�LWK ��& �� 'J���H[H�� )RR�LWK ��� �� 'J���H[H�� )RR�LWK � �� 'J���H[H�� )RR�LWK �)� �� 'J���H[H�� )RR�LWK �'' �� 'J���H[H�� )RR�LWK �$� �� 'J���H[H�� )RR�LWK ��� ��� 'J���H[H�� )RR�LWK �)� �� 'J���H[H�� )RR�LWK �'' �� 'J���H[H�� )RR�LWK �$� �� 'J���H[H�� )RR�LWK ��& �� 'J���H[H�� )RR�LWK ��� �� 'J���H[H�� )RR�LWK �� ��� 'J���H[H�� )RR�LWK �)� �� 'J���H[H�� )RR�LWK �'' �� 'J���H[H�� )RR�LWK �%' �� 'J���H[H�� )RR�LWK �&' �� 'J���H[H

«7KHQ�GJSGE�V\V�DFFHVV�WR�GJSHUP�GE�WKURXJK�GJFU\SW�V\V«DIWHU�WKDW��GJ���H[H�JRHV�RQ��ZLWK�)RR�LWK�UHDGLQJ�



1XP )LOH 2IIVHW 6L]H &DOOHU�� )RR�LWK �)� �� 'J���H[H�� )RR�LWK �'' �� 'J���H[H�� )RR�LWK �$� �� 'J���H[H�� )RR�LWK ��& �� 'J���H[H�� )RR�LWK ��� �� 'J���H[H�� )RR�LWK � �� 'J���H[H�� )RR�LWK �)� �� 'J���H[H�� )RR�LWK �'' �� 'J���H[H�� )RR�LWK �$� �� 'J���H[H�� )RR�LWK ��& �� 'J���H[H�� )RR�LWK ��� �� 'J���H[H�� )RR�LWK � �� 'J���H[H
«$W�WKLV�SRLQW�ZH�KDYH�WKH�PDLQ�QDJVFUHHQ��LW�VKRZ�WKH�FKDUDFWHULVWLF�RI�RXU�SURWHFWHG�ILOH�DQG�LW�SHUPLWV�XV�WR�FKRRVH�ZKHUH�WR�VDYH�WKH�ILOH��:H�OHDYH�WKH�GHIDXOW�SDWK�DQG�ZH�FOLFN�RQ�³VDYH	FORVH´«DQG�WKH�DFFHVVLQJ�DW�)RR�LWK�JRHV�RQ«�
1XP )LOH 2IIVHW 6L]H &DOOHU�� )RR�LWK �)� �� 'J���H[H�� )RR�LWK �'' �� 'J���H[H�� )RR�LWK �$� �� 'J���H[H�� )RR�LWK ��& �� 'J���H[H�� )RR�LWK �)� �� 'J���H[H�� )RR�LWK �'' �� 'J���H[H�� )RR�LWK �$� �� 'J���H[H�� )RR�LWK ��& �� 'J���H[H�� )RR�LWK ��� �� 'J���H[H�� )RR�LWK � �� 'J���H[H�� )RR�LWK ��� � 'JIV�V\V�� )RR�LWK �)� �� 'JIV�V\V�� )RR�LWK �)� � 'JIV�V\V�� )RR�LWK �'' �� 'JIV�V\V�� )RR�LWK �&' �� 'JIV�V\V�� )RR�LWK �$� �� 'JIV�V\V�� )RR�LWK �$� � 'JIV�V\V�� )RR�LWK ��� ��� 'JIV�V\V�� )RR�LWK ��& �� 'JIV�V\V

«DW�WKLV�SRLQW�LV�WKH�WXUQ�RI�YDXOW�GJY��'JYDXOW�V\V�DFFHVV�LW�WKURXJK�GJFU\SW�V\V«WKHQ«
1XP )LOH 2IIVHW 6L]H &DOOHU�� )RR�LWK ��� & 'JIV�V\V�� )RR�LWK ��� �� 'JIV�V\V�� )RR�LWK � �� 'JIV�V\V

«DQG�WKHQ�WKH�PHVVDJHER[�WHOOV�XV�WKDW�RXU�)RR�W[W�KDV�EHHQ�VDYHG��&RRO���-
2N�QRZ�ZH�FDQ�DQDO\VH�DOO�WKLV�ORJ�LQ�GHHS�DQG�WKLV�LV�ZKDW�ZH�KDYH�
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���""��QR�\HW��QH[W�F\FOH2N�LQ�WKLV�ILUVW�ORRS�WKH�����K�E\WHV�EXIIHU�LV�µYLUWXDO\¶�VSOLWWHG�LQ���EORFN�RI����K�E\WHV�HDFK��$W�HDFK�ORRS�IRXU�EXIIHU�LQ�WKH�GDWD�VHFWLRQ�RI�GJFU\SW�V\V�DUH�XVHG�DV�FRQWDLQHU�WR�SLFN�XS���GZRUGV�DQG�FRS\�WKHP�LQ WKH�WKH����K�EORFNV��$IWHU����K�F\FOH������K�E\WHV�RI�����K�E\WHV�EXIIHU�DUH�ILOOHG��/HWV�JR�RQ«
SXVK���OHD��HG[�>HE[����������@ ��HG[� �))�'����SRS��HVL[RU��HD[�HD[PRY��HF[�HVLPRY��HGL�HG[UHS]�VWRVE ��FOHDQ���K�E\WHV�LQ�����K�E\WHV�EXIIHU��))�'�����))�'�����[RU��HF[�HF[PRY��>HES���@�HVL ��,QLW�D�FRXQWHU����K�%&�(���� [RU��HD[�HD[PRY��GZRUG�SWU�>HES���@������������,QLW�D�FRXQWHU����%&�(���� PRY��HGL�>HES��&@ ��HGL� �SRLQWHU�VWULQJ�EXIIHUPRYV[�HVL�F[VKO��HD[��� ��UHYHUVH�WKH�GZRUG�WDNHQ�IURP�WKH���VWULQJ�EXIIHUPRYV[�HVL�E\WH�SWU>HGL�HVL@���WDNH�D�E\WH�IURP�WKH�VWULQJ�EXIIHURU���HD[�HVLLQF��HF[PRYV[�HVL�F[FPS��HVL�>HES���@MO���%&�(���%[RU��HF[�HF[%&�(���% GHF��GZRUG�SWU�>HES���@ ��+DV�EHHQ�WDNHQ���E\WHV�""



MQ]��%&�(���� ��QRW�\HW��QH[W�F\FOH[RU��>HG[@�HD[ ��[RU�GZRUGV�IURP�))'������ZLWK�WKH���UHYHUVHG�GZRUGV��HD[��JHQHUDWHG�LQ���ORRS�DERYH�DGG��HG[�� ��LQF�SRLQWHU�LQ�))'�����GHF��GZRUG�SWU�>HES���@ ��+DV�EHHQ�SURFHVVHG���K�GZRUG�""MQ]��%&�(���� ��QRW�\HW��UHVWDUW�WKH�ORRS�DERYH
2N«LQ�WKLV�VHFRQG�ORRS�GJFU\SW�ILOOV�WKH�UHPDLQLQJ���K�E\WHV�IURP�))'������WR�)'������DQG�LW�XVHV�WKH���K�E\WHV�VWULQJ�SDVVHG�E\�GJIV�V\V��,W�WDNHV���E\WHV�LQ�HDFK�F\FOH�DQG�LW�UHYHUVH�WKHP�WR�EXLOG�D�GZRUG��WKHQ�LW�XVH�WKH�GZRUG�LQ�D�[RU�RSHUDWLRQ�ZLWK�WKH�GZRUG�LQ�WKH�UDQJH�))'������WR�)'������6R�QRZ�WKH�����K�E\WHV�EXIIHU�LV�IXOO�EXW�LW¶V�QRW�UHDG\�WR�EH�XVHG�\HW«OHWV�FKHFN�«

DQG��GZRUG�SWU�>HES���@���DQG��GZRUG�SWU�>HES��F@���SXVK���OHD��HVL�>HE[���������@ ��HVL� �))'�����SRS��HGL ��FRXQWHU�����%&�(���% OHD��HD[�>HES���@ ��SRLQWHU�YDOXH�$����LQ�ILUVW�F\FOH�SXVK�HD[OHD��HD[�>HES��&@ ��SRLQWHU�YDOXH�%����LQ�ILUVW�F\FOH�SXVK�HD[SXVK�HE[ ��HE[� VWDUW�����K�E\WHV�EXIIHU�))'�����FDOO�%&�(��)$PRY��HD[�>HES���@ ��HD[� �YDOXH�$�SURFHVVHGPRY��>HVL���@�HD[ ��VDYH�WKH�YDOXH�$�SURFHVVHG�LQ�WKH���UDQJH�))'������))'������PRY��HD[�>HES��&@ ��HD[� �YDOXH�%�SURFHVVHGPRY��>HVL@�HD[ ��VDYH�WKH�YDOXH�$�SURFHVVHG�LQ�WKH���UDQJH�))'������))'������DGG��HVL�� ��LQF�LQGH[�LQ�WKH���K�E\WHVGHF��HGL ��GHF�FRXQWHUMQ]��%&�(���% ��SURFHVVHG�DOO���K�E\WHV�""�QRW�\HW��QH[W�F\FOH��:LWK�$�DQG�%�XSGDWH�WRR
ÆÆ :H�JR�RQ�ZLWK�WKLV�SDUW�RI�FRGH�DW�SDJH���

2N�VWRS�KHUH��ZH�QHHG�WR�VHH�ZKDW�KDSSHQ�LQVLGH�WKLV�ODVW�FDOO�EHFDXVH�LW�SHUIRUPV�VRPH�RWKHU�RSHUDWLRQV�RQ�WKH���E\WHV�DW�))'�������LQ�PRUH�WKH���YDOXHV�WKDW�WKLV�IXQFWLRQ�UHFHLYH�JLYHV�XV�D�FOXH«LW�SRVVLEOH�WKDW�LW�ZLOO�EH�XVHG�OLNH�D�GHFU\SWLRQ�URXWLQH�WRR«VR�,�KDYH�QDPHG�WKHVH�WZR�YDOXHV��$�DQG�%���ZKLFK�DUH�ERWK���DW�WKH�ILUVW�FDOO�LQ�WKLV�ORRS�
%&�(��)$ SXVK�HESPRY��HES�HVSSXVK�HF[PRY��HD[�>HES��&@ ��HD[� �SRLQWHU�YDOXH�$PRY��HF[�>HES���@ ��HF[� �SRLQWHU�YDOXH�%SXVK�HE[SXVK�HVLPRY��HVL�>HES���@ ��HVL VWDUW�����K�E\WHV�EXIIHU�))�'����PRY��HD[�>HD[@ ��HD[� �YDOXH�$PRY��HE[�>HF[@ ��HE[� �YDOXH�%SXVK�HGLOHD��HGL�>HVL���������@ ��HVL� �))'�����PRY��GZRUG�SWU�>HES���@������������,QLW�FRXQWHU����K�%&�(���% [RU��HD[�>HGL@ ��YDOXH�$�[RUHG�ZLWK�GZRUG�LQ�WKH�UDQJH���))'������))'������ �0$*,&SXVK�HD[ ��0$*,&SXVK�HVLPRY��>HES���@�HD[ ��VDYH�0$*,&FDOO�%&�(��$$[RU��HD[�HG[ ��HD[� ��1HZ�0$*,&PRY��HE[�>HES���@ ��HE[� ��2OG�0$*,&DGG��HGL��� ��LQF�SRLQWHU�LQ�WKH�UDQJH�))'�'�������))'�����GHF��GZRUG�SWU>HES���@ ��GHF�FRXQWHUMQ]��%&�(���%



PRY��HG[�>HES��&@ ��HG[� �SRLQWHU�YDOXH�$PRY��HF[�HD[ ��HF[� �),1$/��1HZ��0$*,&PRY��HD[�>HVL���������@ ��HD[� �SUHODVW�GZRUG�LQ�����K�E\WHV���EXIIHU� �/267':25'�SRS��HGL[RU��HD[�HF[ ��HD[� ��),1$/��1HZ��0$*,&�[RU���/267':25'��� �YDOXH�%�GHFU\SWHGPRY��HF[�>HVL���������@ ��HF[� �ODVW�GZRUG�LQ�WKH�����K�E\WHV���EXIIHU� �/267':25'�[RU��HF[�HE[ ��HD[� ��),1$/��2OG��0$*,&�[RU���/267':25'��� �YDOXH�$�GHFU\SWHGPRY��>HG[@�HF[ ��QRZ�YDOXH�$�LV�UHSODFHG�ZLWK�LWVHOI���GHFU\SWHGPRY��HF[�>HES���@ ��SRLQWHU�YDOXH�%SRS��HE[PRY��>HF[@�HD[ ��QRZ�YDOXH�%�LV�UHSODFHG�ZLWK�LWVHOI���GHFU\SWHGOHDYHUHW
2N�EULHIO\��WKH�URXWLQH�DERYH LV�QRWKLQJ�HOVH�WKDW�D�GHFU\SWLRQ�URXWLQH��EXW�LQ�WKLV�VLWXDWLRQ�LV�XVHG�WR�JHQHUDWH���K�E\WHV�WR�SXW�LQ�WKH�����K�E\WHV�EXIIHU�LQ�WKH�UDQJH�))'������))�'������%DVLFDOO\�WKH�WZR�SRLQWHU�WKDW�WKLV�URXWLQH�UHFHLYHV�DUH�SRLQWHUV�WR�WZR�GZRUG�YDOXHV��$�DQG�%� WR�GHFU\SW��$W�WKH�ILUVW�FDOOLQJ�WKHVH�YDOXHV�DUH���ZKLFK�EULQJ�WKH�URXWLQH��DIWHU�D�ORRS�RI���K�WLPHV��WR�JHQHUDWH�WZR�GZRUGV�ZKLFK�DUH�WKH�HQWU\�YDOXHV�µGHFU\SWHG¶��:KHQ�WKLV�URXWLQH�UHWXUQV��WKHVH�GHFU\SWHG�YDOXHV�UHSODFH��WKH�ROG�WZR�YDOXHV�$�DQG�%��ZKLFK�DUH�UHVHQW�GRZQ�DW�WKLV�GHFU\SWLRQ�URXWLQH�WR�JHQHUDWH�RWKHU�WZR�YDOXHV�$�DQG�%�+RZ�\RX�FDQ�VHH�WKH�GHFU\SWHG�YDOXHV�$�DQG�%�DUH�FRS\�LQ�WKH�EXIIHU�LQ�WKH�ODVW���K�E\WHV�$Q\ZD\�WKH�FRGH�DERYH�LV�PRUH�FOHDU�WKDQ�P\�ZRUGV«MXVW�D�WKLQJ�ZH�KDYH�WR�FKHFN LQ�WKH�DERYH�URXWLQH«�WKH�FDOO�%&�(��$$��7KLV�URXWLQH�LV�UHVSRQVDEOH�WR�JHQHUDWH�D�1HZ�0$*,&�YDOXH«VR�VXUHO\�LW�XVHV�WKH�FXUUHQW�0$*,&�DQG�WKH�����K�E\WHV�EXIIHU«EXW�WR�EH�VXUH�MXVW�FKHFN�LW��
%&�(��$$ PRY��HF[�>HVS���@ ��HF[� �0$*,&PRY��HD[�������))PRY��GO�FOSXVK�HE[DQG��HG[�HD[ ��HG[� �ORZ�E\WH�RI�0$*,&VKU��HF[�� ��VKLIW�ULJKW�WR�KDYH�D�QHZ�ORZ�E\WHPRY��HVL�HG[ ��HVL� �ILUVW�E\WH�RI�0$*,&PRY��FO�GO ��WDNH�WKH�QHZ�ORZ�E\WH�RI�0$*,&VKU��HF[�� ��VKLIW�ULJKW�WR�KDYH�D�QHZ ORZ�E\WHPRY��HE[�HF[ ��HE[� ���0$*,&�KLJK�E\WHVDQG��HG[�HD[SXVK�HGLPRY��HGL�HG[ ��HGL� �VHFRQG�E\WH�RI�0$*,&PRY��HG[�>HVS���@ ��VWDUW�����K�E\WHV�EXIIHU�))�'����DQG��HF[�HD[ ��HF[� �WKLUG�E\WH�RI�0$*,&VKU��HE[�� ��HE[� �IRXUWK��KLJK��E\WH�RI�0$*,&DQG��HE[�HD[PRY��HD[�>HE[
��HG[@ ��WDNH�GZRUG�LQ�����K�E\WHV�EXIIHUDGG��HD[�>HF[
��HG[����@�����DQRWKHU�GZRUG�IURP�����K�E\WHV�EXIIHUPRY][�HF[�GL ��HF[� �VHFRQG�E\WH�RI�0$*,&SRS��HGL[RU��HD[�>HF[
��HG[����@ ��HD[� HD[�[RU�GZRUG�IURP�����K�E\WHV���EXIIHUPRY][�HF[�VL ��HF[� �ILUVW�E\WH�RI�0$*,&SRS��HVLSRS��HE[DGG��HD[�>HF[
��HG[�&��@ ��HD[� ��1HZ�0$*,&� �HD[�[RU�GZRUG�IURP�������K�E\WHV�EXIIHU�«,QGHHG«LW�XVH�HDFK�E\WHV�RI�WKH�GZRUG�0$*,&�WR�SLFN�XS�GZRUGV�LQ�WKH�����K�E\WHV�EXIIHU�DQG�EXLOG�D�QHZ�0$*,&�YDOXH��(DV\�DQG�FOHDU�-�2N�QRZ�ZH�FDQ�UHWXUQ�DW�WKH�FRGH�VXVSHQGHG�DW�SDJH����



ÆÆ :H�JR�RQ�ZLWK�WKH�SDUW�RI�FRGH�VXVSHQGHG�DW�SDJH���
PRY��HVL�HE[ ��HVL� VWDUW�����K�E\WHV�EXIIHU�))'�����PRY GZRUG�SWU�>HVS���@������������,QLW�FRXQWHU����%&�(���� PRY��HGL��������� ��,QLW�FRXQWHU����K�%&�(���� OHD��HD[�>HVS��&@ ��HD[� �SRLQWHU�YDOXH�$SXVK�HD[OHD��HD[�>HVS���@ ��HD[� �SRLQWHU�YDOXH�%SXVK�HD[SXVK�HE[FDOO�%&�(��)$PRY��HD[�>HES���@ ��HD[� �YDOXH�$�SURFHVVHGPRY��>HVL@�HD[ ��VDYH�WKH�YDOXH�$�SURFHVVHG�LQ�WKH�������K�E\WHV�EXIIHUPRY��HD[�>HES��&@ ��HD[� �YDOXH�%�SURFHVVHGPRY��>HVL���@�HD[ ��VDYH�WKH�YDOXH�$�SURFHVVHG�LQ�WKH�������K�E\WHV�EXIIHUDGG��HVL�� ��LQF�LQGH[�LQ�WKH�����K�E\WHV�EXIIHUGHF��HGL ��GHF�FRXQWHU����K�MQ]��%&�(���� ��SURFHVVHG�DOO���K��GZRUGV��E\WHV�""���QRW�\HW��QH[W�F\FOH��:LWK�$�DQG�%���XSGDWH�WRRGHF��GZRUG�SWU�>HES���@ ��GHF�FRXQWHU����MQ]��%&�(���� ��SURFHVV����K�GZRUGV�
��""��QRW�\HW�QH[W���K�ORRSSRS��HGLSRS��HVL[RU��HD[�HD[SRS��HE[OHDYHUHW7KLV�LV�D�VHFRQG�ORRS�VLPLODU�DW�WKH�SUHYLRXV��DW�SDJH�����WKH�RQO\�GLIIHUHQFH�KHUH�LV�WKDW�LW�SURFHVV���K
��GZRUGV�����K�E\WHV��IURP�WKH�VWDUW�RI�WKH�����K�E\WHV�EXIIHU�:LWK�WKLV�ODVW�FDOFXODWLRQ�GJFU\SW�KDV�ILQLVKHG�WR�ILOO�WKH�����K�E\WHV�EXIIHU��ZKLFK�LV�UHDG\�WR�XVH�LQ�GJIV�V\V�6R�ZH�UHWXUQ�LQ�GJIV�V\V�FRGH�MXVW�DIWHU�WKH�FDOO�>HD[���@�WKDW�ZH�KDYH�VHHQ�DW�SDJH��«FRRO«OHWV�JR�RQ�QRZ�IURP�WKHUH�EHFDXVH QRZ�GJIV�DFFHVV�DJDLQ�DW�RXU�)RR��LWK�ILOH�

%&�(��(� FDOO�>HD[���@ ��FDOO�LQ�GJFU\SW�V\V�WR�ILOO�WKH�����K���E\WHV�EXIIHU��))�'�����«�«%&�(��)& PRY][�HD[�ZRUG�SWU>HES���@ ��HD[� �VL]H�DQVL�VWULQJ����K�SXVK�HD[PRY��HD[�>%&��$$��@SXVK�GZRUG SWU�>HES��&@ ��SRLQWHU�WR�DQVL�VWULQJSXVK�GZRUG�SWU�>HES���@ ��SRLQWHU�DW�WKH�VWDUW�RI�WKH�VHFRQG�������K�E\WHV�EXIIHU��))�'�����FDOO�>HD[���@ ��FDOO�LQ�GJFU\SW�V\V�WR�ILOO�WKH�VHFRQG�������K�E\WHV�EXIIHU��))�'�����«�«
,Q�WKH�OLQHV�DERYH�GJIV�V\V�FDOOV�DJDLQ�GJFU\SW�WR�ILOO�WKH�VHFRQG�����K�E\WHV�EXIIHU��LQ�WKH�VDPH�ZD\�DV�EHIRUH«WKHQ«
%&�(�$�� PRY��HD[�>HES���@ ��HD[� �ODVW�GZRUG�RI���K�E\WHV�UHDG� ����������K

DQG��HD[��)�)�)�( ��HD[� ��FPS��HD[��� ��WKH�ODVW�GZRUG�LV�OLNH�DQ�,'�WR���LGHQWLI\�WKH�W\SH�RI�WKH���K�EORFNMD���%&�(���'

�� �� �� �� �� �� �� �� �� �� �� �� &� �� �� ���� �� �� �� �� �� �� ��



PRYD[�HD[��E\WH�SWU>HD[�%&�(�$�&@���WKLV�,'�LV�XVHG�OLNH�DQ�LQGH[���LQ�D�MPS�WDEOH�«�«%&�(�$�� PRY��HD[�>HES��&@ ��HD[� �WKLUG�GZRUG�LQ���K�E\WHV�EORFN

PRY��HF[�>HES���@ ��HD[� �ILIWK�GZRUG�LQ���K�E\WHV�EORFN

DGG��HD[�HF[ ��DGG�WKH���GZRUGV� ������� ��VXE��>HES���@�HD[ ��VXE�WKH�YDOXH�DW�WKH�RIIVHW�RI�WKH���ODVW�UHDGLQJ�LQ��LWK��)�������� ��)�MPS��%&�(���'«�«%&�(���' VXE��GZRUG�SWU>HES���@��� ��VXE���K�E\WHV��EORFN�VL]H��DW�WKH���RIIVHW�LQ��LWK���)���� �''� �QHZ���RIIVHW�LQ��LWK«�«OHD��HD[�>HES���@SXVK�HD[SXVK���SXVK�GZRUG�SWU�>HES���@SXVK�GZRUG�SWU�>HES���@SXVK�GZRUG�SWU�>HES���@FDOO�%&�(���$ ��UHDG�IURP�)RR��LWK��ORJ�QXP �����2IIVHW� ��''K��6L]H� ���K

WHVW�HD[�HD[M]���%&�(���$PRY��HVL�>HES���@ ��HVL� �SRLQWHU���K�E\WHV�UHDGPRY��HD[�>%&��$$��@SXVK���SXVK�HVLSXVK�GZRUG�SWU�>HES���@ ��SRLQWHU�����K�E\WHV�EXIIHU�))�'����FDOO�>HD[���@ ��FDOO�GJFU\SW�V\V�WR�GHFU\SW�WKH���K���E\WHV�EORFN�UHDG����
��GZRUGV��

SXVK���OHD��HGL�>HES��&@SRS��HF[UHS]�PRYVG ��FRS\�WKH���K�E\WHV�EORFN�GHFU\SWHG�LQ���DQRWKHU�EXIIHU�FPS��GZRUG�SWU�>HES��%@������������FKHFN�LQ���K�E\WHV�GHFU\SWHG�LI��ODVW�GZRUG�LV����������

MQ]��%&�(�$��

�� �� �� �� �� �� �� �� �� �� �� �� &� �� �� ���� �� �� �� �� �� �� ��
�� �� �� �� �� �� �� �� �� �� �� �� &� �� �� ���� �� �� �� �� �� �� ��

�� '� (� �� �$ )� �% �� �� (� $� &� �& (� �� $&$( $� �� &$ %� �) �� �%

�� �� �� �� �� �� �� �� �� �� �� �� &� �� �� ���� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� �� &� �� �� ���� �� �� �� �� �� �� ��



«�«%&�(�$�� PRY� HD[�>HES���@ ��HD[� �ODVW�GZRUG�RI���K�E\WHV�UHDG� ����������K

DQG��HD[��)�)�)�( ��HD[� ��FPS��HD[��� ��WKH�ODVW�GZRUG�LV�OLNH�D�,'�WR���LGHQWLI\�WKH�W\SH�RI�WKH���K EORFNMD���%&�(���'
PRYD[�HD[��E\WH�SWU>HD[�%&�(�$��@���WKLV�,'�LV�XVHG�OLNH�DQ�LQGH[���LQ�D�MPS�WDEOH�MPS >HD[
��%&�(�$�&@�«�«SXVK�)� �����KSRS��HD[ ��HD[� ����KVXE��HD[�>HES���@ ��HD[� ����K�� �DGG��>HES���@�HD[ ��DGG�±��K�DW�WKH�SUHYLRXV�RIIVHW���''��������� ��&'�QHZ�RIIVHW�LQ��LWKFPS��>HES���@�HE[M]���%&�(�%))«�«%&�(�%)) OHD��HD[�>HES���@SXVK�HD[SXVK���SXVK�GZRUG�SWU�>HES���@OHD��HD[�>HES���(�@SXVK�HD[SXVK�GZRUG�SWU�>HES���@FDOO�%&�(���$ ��UHDG�IURP�)RR��LWK��ORJ�QXP �����2IIVHW� ��&'K��6L]H� ���K
WHVW�HD[�HD[OHD��HD[�>HES���(�@SXVK���SXVK�HVLSXVK�GZRUG�SWU�>HES���@ ��SRLQWHU�����K�E\WHV�EXIIHU�))�'����FDOO�>HD[���@ ��FDOO�GJFU\SW�V\V�WR�GHFU\SW�WKH���K���E\WHV�UHDG����
��GZRUGV��
SXVK���PRY��GZRUG�SWU�>HES���$�@���������SRS��HD[ ��HD[� ���KVXE��HD[�>HES��&@ ��HD[� ���K�± ��K��ILIWK GZRUG�LQ�WKH�����K�E\WHV�EORFN�� ����KDGG��>HES���@�HD[ ���&'�������K�� ��%'�QHZ�RIIVHW�LQ��LWKMPS��%&�(���'«�«%&�(���' VXE��GZRUG�SWU>HES���@��� ��VXE���K�E\WHV��EORFN�VL]H��DW�WKH���RIIVHW�LQ��LWK���%'��� �$�� �QHZ���RIIVHW�LQ��LWK«�«
OHD��HD[�>HES���@SXVK�HD[SXVK���SXVK�GZRUG�SWU�>HES���@SXVK�GZRUG�SWU�>HES���@SXVK�GZRUG�SWU�>HES���@

�� �� �� �� �� �� �� �� �� �� �� �� &� �� �� ���� �� �� �� �� �� �� ��

�� �� �( �� �� �� )) �� �& $� $� �) %& �) �� �)

�� $� $� �& �� �( %$ �� '( $% �� %' )( �) $) ��



FDOO�%&�(���$ ��UHDG�IURP�)RR��LWK��ORJ�QXP �����2IIVHW� ��$�K��6L]H� ���K

WHVW�HD[�HD[M]���%&�(���$PRY��HVL�>HES���@ ��HVL� �SRLQWHU���K�E\WHV�UHDGPRY��HD[�>%&��$$��@SXVK���SXVK�HVLSXVK�GZRUG�SWU�>HES���@ ��SRLQWHU�����K�E\WHV�EXIIHU�))�'����FDOO�>HD[���@ ��FDOO�GJFU\SW�V\V�WR�GHFU\SW�WKH���K���E\WHV�EORFN�UHDG����
��GZRUGV��

SXVK���OHD��HGL�>HES��&@SRS��HF[UHS]�PRYVG ��FRS\�WKH���K�E\WHV�EORFN�GHFU\SWHG�LQ���DQRWKHU�EXIIHU�FPS��GZRUG�SWU�>HES��%@������������FKHFN�LQ���K�E\WHV�GHFU\SWHG�LI��ODVW�GZRUG�LV����������

MQ]��%&�(�$��«�«%&�(�$�� PRY��HD[�>HES���@ ��HD[� �ODVW�GZRUG�RI���K�E\WHV�UHDG� ����������K

DQG��HD[��)�)�)�( ��HD[� ��FPS��HD[��� ��WKH�ODVW�GZRUG�LV�OLNH�D�,'�WR���LGHQWLI\�WKH�W\SH�RI�WKH���K�EORFNMD���%&�(���'
PRYD[�HD[��E\WH�SWU>HD[�%&�(�$�&@���WKLV�,'�LV�XVHG�OLNH�DQ�LQGH[���LQ�D�MPS�WDEOH�MPS >HD[
��%&�(�$�&@«�«PRY��HVL����SXVK�HVLFDOO�%&�)�(�� ��DOORFDWH�D����K�E\WHV�EXIIHU«�«PRY��HD[�>HES���@ ��HD[� �WKLUG�GZRUG�LQ���K�E\WH�EORFN�����������VXE��>HES���@�HD[ ���$��± �� ��$��QHZ�RIIVHW�LQ��LWK«�«OHD��HD[�>HES���@SXVK�HD[SXVK�GZRUG�SWU�>HES���@SXVK�GZRUG�SWU�>HES���@SXVK�HGLSXVK�GZRUG�SWU�>HES���@

�) '� (� �� �$ )� �% �� �( %$ �� �� �� �� �� �$(� �� �� &� �' �' �( �&

�� �� �� �� �� �� �� �� �� �� �� �� &� �� �� ���� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� �� &� �� �� ���� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� �� &� �� �� ���� �� �� �� �� �� �� ��



FDOO�%&�(���$ ��UHDG�IURP�)RR��LWK��ORJ�QXP �����2IIVHW� ��$�K��6L]H� ��
«�«VXE��>HES���@�HVL ���)��± �����ILIWK�GZRUG�LQ���K�E\WH���EORFN�� �����QHZ�RIIVHW�LQ��LWK«�«OHD��HF[�>HES���@SXVK�HF[SXVK�HVLSXVK�GZRUG�SWU�>HES���@SXVK�HD[SXVK�GZRUG�SWU�>HES���@FDOO�%&�(���$ ��UHDG�IURP�)RR��LWK��ORJ�QXP �����2IIVHW� ����K��6L]H� ����

«�«�«�«
WHVW�HD[�HD[M]���%&�(���$PRY��HVL�>HES���@ ��HVL� �SRLQWHU���K�E\WHV�UHDGPRY��HD[�>%&��$$��@SXVK��$SXVK�HVLSXVK�GZRUG�SWU�>HES���@ ��SRLQWHU�����K�E\WHV�EXIIHU�))�'����FDOO�>HD[���@ ��FDOO�GJFU\SW�V\V�WR�GHFU\SW�WKH����K���E\WHV�UHDG���$
��GZRUGV��

«�«�«�«
«�«%&�(���' VXE��GZRUG�SWU>HES���@��� ��VXE���K�E\WHV��EORFN�VL]H��DW�WKH���RIIVHW�LQ��LWK�������� ��&� �QHZ���RIIVHW�LQ��LWK«�«OHD��HD[�>HES���@SXVK�HD[SXVK���SXVK�GZRUG�SWU�>HES���@SXVK�GZRUG�SWU�>HES���@SXVK�GZRUG�SWU�>HES���@FDOO�%&�(���$ ��UHDG�IURP�)RR��LWK��ORJ�QXP �����2IIVHW� ���&K��6L]H� ���K

WHVW�HD[�HD[M]���%&�(���$PRY��HVL�>HES���@ ��HVL� �SRLQWHU���K�E\WHV�UHDGPRY��HD[�>%&��$$��@SXVK���SXVK�HVLSXVK�GZRUG�SWU�>HES���@ ��SRLQWHU�����K�E\WHV�EXIIHU�))�'����

��

�) �� �� �( (� �( �) �% �& �� %( �� &( &� $' ���( �' �% &� �� �� %� )� �( �' �% &� �� �� %� )�

�� �� �� �� ���& �$�� �&�? ���) �)�R �)�R ���� �(�� ���W ���[ ���W ��
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�) '� (� �� �$ )� �% �� �� (� $� &� �& (� �� $&�� �� %� )� )� &� �� '%



FDOO�>HD[���@ ��FDOO�GJFU\SW�V\V�WR�GHFU\SW�WKH���K���E\WHV�EORFN�UHDG����
��GZRUGV��

SXVK���OHD��HGL�>HES��&@SRS��HF[UHS]�PRYVG ��FRS\�WKH���K�E\WHV�EORFN�GHFU\SWHG�LQ���DQRWKHU�EXIIHU�FPS��GZRUG�SWU�>HES��%@������������FKHFN�LQ���K�E\WHV�GHFU\SWHG�LI��ODVW�GZRUG�LV����������

MQ]��%&�(�$��«�«%&�(�$�� PRY��HD[�>HES���@ ��HD[� �ODVW�GZRUG�RI���K�E\WHV�UHDG� ����������K

DQG��HD[��)�)�)�( ��HD[� ��FPS��HD[��� ��WKH�ODVW�GZRUG�LV�OLNH�D�,'�WR���LGHQWLI\�WKH�W\SH�RI�WKH���K�EORFNMD���%&�(���'
PRYD[�HD[��E\WH�SWU>HD[�%&�(�$��@���WKLV�,'�LV�XVHG�OLNH�DQ�LQGH[���LQ�D�MPS�WDEOH�MPS >HD[
��%&�(�$�&@�«�«PRY��HF[�>HES��&@ ��HF[� �WKLUG�GZRUG�LQ���K�E\WHV�EORFN�����������PRY��HG[�>HES���@ ��HF[� �WKLUG�GZRUG�LQ���K�E\WHV�EORFN����������&VXE��>HES���@�HG[ ����&�± �&� �����QHZ�RIIVHW�LQ��LWK«�«OHD��HD[�>HES���@SXVK�HD[SXVK�GZRUG�SWU�>HES���@SXVK�GZRUG�SWU�>HES���@SXVK�HGLSXVK�GZRUG�SWU�>HES���@FDOO�%&�(���$ ��UHDG�IURP�)RR��LWK��ORJ�QXP �����2IIVHW� ����K��6L]H� ��&K
«�«PRY��HD[�HVL ��HD[� ��&�QXP�E\WHV�UHDGVKU��HD[�� ��HD[� ��&����� ��SXVK�HD[PRY��HD[�>%&��$$��@SXVK�GZRUG�SWU�>HES���@ ��SRLQWHU��&�E\WHV�WR�GHFU\SWSXVK�GZRUG�SWU�>HES���@ ��SRLQWHU�����K�E\WHV�EXIIHU�))�'����FDOO�>HD[���@ ��FDOO�GJFU\SW�V\V�WR�GHFU\SW�WKH��&K���E\WHV�UHDG

�� �� �� �� �� �� �� �� �� �� �� �� &� �� �� ���& �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� �� &� �� �� ���& �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� �� &� �� �� ���& �� �� �� �� �� �� ��

)� �� $' )� %% �& '� �� �� �& �� ��

���+ ���H �&�O �&�O �)�R �� ���: �)�R ���U �&�O ���G ����



<HSSD���«�JRW�LW«RXU�FOHDQ�WH[W�LV�LQ�WKH�EXIIHU�DERYH«KRZ�ZH�KDYH�VXSSRVHG�ZKHQ�ZH�KDYH�DQDO\VHG�WKH�ORJJHG�UHDGLQJ�RSHUDWLRQV�VRPH�SDJHV�DERYH��WKH�UHDG�RSHUDWLRQ�QXPEHU����UHDG��&K�E\WHV��ZKLFK�DUH�RXU�WH[W�HQFU\SWHG�6R«MXVW�ZH�QHHG�WR�SXW�DOO�WRJHWKHU«WR�KDYH�D�FRPSOHWH�SLFWXUH�RI�KRZ�LV�PDGH�DQ��LWK�ILOH«
$Q��LWK�ILOH�LV�PDUNHG�LQ�WKH�ODVW�IRXU�E\WHV�ZLWK�'�&�%�$���ZKLFK�SUREDEO\�GHILQHG�WKH�YHUVLRQ�WRR��7KH�UHVW�RI�WKH��LWK�ILOH�LV�PDGH�RI�EORFNV�RI�LQIRUPDWLRQ��HDFK�LQIRUPDWLRQ�EORFN�LV�PDGH�RI�DQ�KHDGHU����K�E\WHV��DQG�D�ERG\��GDWD���%XW�OHWV�VHH�DQ�H[DPSOH��

�������� 7KH�ODVW�GZRUG�LQ�WKH���K�E\WHV�KHDGHU�EORFN�LV�VRPH�NLQG�RI�³,'´��,W¶V�XVHG�KDV�DQ�LQGH[�LQ�D�MPS�WDEOH��VR�HDFK�EORFN�LV�WUHDWK�LQ�WKH�VSHFLILF�ZD\�LQVLGH�GJ���H[H�GJIV�V\V��7KH�ILUVW�LQIRUPDWLRQ�EORFN��EDVLFDOO\�WKH�WKH�ILUVW�WR�UHDG�MXVW�EHIRUH�WKH�GZRUG�PDUNHU��LV�WKH�����������LQ�WKH�H[DPSOH�DERYH���7KLV�LQIRUPDWLRQ�EORFN�LV�QRW�HQFU\SWHG�EHFDXVH�WKH�GDWD�WKDW�LW�VWRUH����E\WHV��DUH�XVHG�WR�JHQHUDWH�WKH�GHFU\SWLRQ�NH\������K�E\WHV�EXIIHU��WR�GHFU\SW�WKH�RWKHUV�LQIRUPDWLRQ�EORFNV�LQ�WKH��LWK�ILOH��2WKHU�W\SH�RI�EORFNV�DUH�
�������� ��K���K�GDWD��ZH�KDYHQ¶W�DQDO\VHG��������� 3DWKB)LOH1DPH�DQG�RWKHUV�GDWD�������� 2ULJLQDO�)LOH�������� :H�KDYHQ¶W�DQDO\VHG�������� :H�KDYHQ¶W�DQDO\VHG��,W�PDUN�WKH�HQG�RI�WKH�LQIRUPDWLRQ�EORFNV�WRR�

�������� �7+,6�,6�0<�3(5621$/�,17(535(7$7,21�± :,//�%(�*5($7�,)�,1)5$:25.6�*8<6�&$1�&21),50�25�&255(&7�0<�'('8&7,21��7+$1.6�7KH�ILIWK�GZRUG�LQ�WKH���K�E\WHV�EORFN�KHDGHU�LV�WKH�VL]H�RI�WKH�HQFU\SWHG�GDWD�WKDW�SUHFHGH�WKH�KHDGHU��,Q�WKLV�LQIRUPDWLRQ�EORFN�WKH�YDOXH�LV�����������QR�HQFU\SWHG�GDWD�KHUH�
�������� �7+,6�,6�0<�3(5621$/�,17(535(7$7,21�± :,//�%(�*5($7�,)�,1)5$:25.6�*8<6�&$1�&21),50�25�&255(&7�0<�'('8&7,21��7+$1.6�7KH�WKLUG�GZRUG�LQ�WKH���K�E\WHV�EORFN�KHDGHU�LV�WKH�VL]H�RI�WKH�QRW�HQFU\SWHG�GDWD�WKDW�SUHFHGH�WKH�KHDGHU��,Q�WKLV�LQIRUPDWLRQ�EORFN�WKH�YDOXH�LV�����������VR���E\WHV�RI�QRW�HQFU\SWHG�GDWD��������&���
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,Q7HWKHU�GHYHORSLQJ�JURXS��IRU�WKH�IXQQ\�QLJKWV�WKDW�,�KDYH�VSHQW�RQ�WKHLU�SURWHFWLRQ��,W¶V�EHHQ�WKH�ILUVW�1R�ERULQJ�UHYHUVLQJ�VHVVLRQ�DIWHU�D�ORQJ�SHULRG��$OO�P\�UHVSHFW�
«VHH�\D�LQ�WKH�QH[W�WXW�
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