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,Q�GHIDXOW�VHWWLQJV�DOO�PHDVXUHG�89�GDWD�IURP�WKH�LQVWUXPHQW�VKRXOG�EH�LQ�WKH�89'$7$?///�GLUHFWRU\�7KH�XVHU�FDQ�FKDQJH�WKLV�VHWWLQJ�IURP�WKH�XVHU�VKHOO��7KLV�SDWK�LV�UHIHUUHG�WR�DV�WKH�)XOO�GDWD�SDWK��7KHPDLQ�DQDO\VLV�SDWK�UHIHUV�WR�WKH�89$1$/<6�GLUHFWRU\�LQ�GHIDXOW�VHWWLQJV��7KLV�PDLQ�DQDO\VLV�SDWKFRQWDLQV�VRPH�ILOHV�WKDW�FRQWURO�WKH�VHWWLQJV�RI�WKH�DQDO\VLV��WKH�LQVWUXPHQWDO�FKDUDFWHULVWLFV�DQG�WKH�VOLWIXQFWLRQ��QDPHG�///�VOL���$OO�DQDO\VHG�GDWD�DUH�SURYLGHG�LQ�WKH�89$1$/<6?///�VXEGLUHFWRU\��LH�LQWKH�VXEGLUHFWRU\�///�XQGHU�XQYDQDO\V���'''KKPPL�///�ILOHV��IRU�H[DPSOH��������L�1/5��SURYLGHVWKH�VKLIW�FRUUHFWHG�VSHFWUDO�LUUDGLDQFHV�IRU�D�VWDQGDUGLVHG�VOLW�IXQFWLRQ��):+0�����QP���DQG�WKHZDYHOHQJWK�FRUUHFWHG�VSHFWUDO�LUUDGLDQFH�IRU�WKH�LQVWUXPHQW�VSHFLILF�VOLW�IXQFWLRQ��'HWDLOHG�VKLIWV�DUHUHSRUWHG�LQ�WKH�///?6+,)7�GLUHFWRU\��HIIHFWLYH�89�IRU�VHYHUDO�DFWLRQ�VSHFWUD�LV�JLYHQ�LQ�WKH�///?HIXY�DQG�VRPH�4&�VXPPDU\��UHVXOWV�DUH�SURYLGHG�LQ�WKH�4$4&�VXEGLUHFWRU\��IODJJLQJ��ZDYHOHQJWK�VKLIWVXPPDU\��VWUXFWXUDO�HUURUV�UHSRUW���6SHFWUDO�VKDSH�HUURUV�DQG�FRPSDULVRQ�ZLWK�FOHDU�VN\�WUDQVPLVVLRQHVWLPDWHV�DUH�SURYLGHG�LQ�WKH�6758&�VXEGLUHFWRU\�XQGHU�WKH�4$4&�GLUHFWRU\��$Q�RYHUYLHZ�RI�VSHFWUDLQ�WKH�YDULRXV�IODJJLQJ�FDWHJRULHV�FDQ�EH�IRXQG�LQ�WKH�4$4&�GLUHFWRU\��LQ�WKH�'''4IODJ�///�ILOHV�'HWDLOHG�VSHFWUDO�LQIRUPDWLRQ�RQ�WKH�DWPRVSKHULF�WUDQVPLVVLRQ�LV�SURYLGHG�LQ�WKH�75$16�VXEGLUHFWRU\�
��� 5HTXLUHPHQWV7KH�SDFNDJH�VKRXOG�ZRUN�RQ�'26�DQG�:LQGRZV�EDVHG�3HQWLXP�3&¶V�ZLWK�:LQGRZV���������17��;3�ZLWK�DW�OHDVW����0%�5$0�
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� $�TXLFN�URXWH�WR�WKH�LQVWDOODWLRQ�DQG�XVH�RI�6+,&ULYP
���� 4XLFN�LQVWDOODWLRQ
����� IRU�QHZ�XVHUV
:H�KDYH�QRZ�SURYLGHG�D�VWDQGDUG�LQVWDOODWLRQ�IRU�WKH�('8&(�SURMHFW�ZKLFK�VKRXOG�PDNH�WKH�SURJUDPVHDV\�WR�XVH��7KH�SDFNDJH�LV�FRQWDLQHG�LQ�D�]LS�ILOH�DQG�UXQQLQJ�UHTXLUHV�WKH�IROORZLQJ���VWHSV�
VWHS���XQ]LSSLQJ�WKH�ILOHV�DQG�GLUHFWRU\�VWUXFWXUH� XQ]LS�WKH�ILOH�DQG�GLUHFWRU\�VWUXFWXUH��IROORZLQJLQVWDOODWLRQ�WHK�IROORZLQJ�PDLQ�GLUHFWRU\�VWUXFWXUH�VKRXOG�H[LVW�

VWHS���FRS\�WKH�PHDVXUHG�VSHFWUD�DQG�VOLW�IXQFWLRQ�WR�WKH�DSSURSULDWH�GLUHFWRULHV�VHW�LQ�VKLFFDOO�GHIDXOWV��GDWD�LQ�F�?6+,&ULYP?XYGDWD?///?��VOLW�IXQFWLRQ�LQ�PDLQ�DQDO\VLV�SDWK��F�?6+,&ULYP?XYDQDO\V?��1/5�H[DPSOH�LV�SUH�LQVWDOOHG�
VWHS����5XQ�6+,&FDOO��VHW�WKH�SDUDPHWHUV�IRU�WKH�VSHFLILF�LQVWUXPHQW�DQG�WKH�PHDVXUHPHQWV�WR�EHDQDO\VHG��'$<WLPH�ILHOG�DQG�LQVWUXPHQW�,'��///�FRGH���DQG�WKH�SDWKV�DQG�WKH�PDLQ�DQDO\VLV�GDWDSDWK�SDWK�VKRXOG�H[LVW���DQG�')$�ILOH�QDPH��ILOH�FDQ�EH�FUHDWHG�E\�6+,&FDOO�0DLQ�6+,&FDOO�ZLQGRZ��KHUH�DOO�VSHFWUDO�GDWD�ILOHV�IURP�GD\�����IRU�LQVWUXPHQW�QOU�ZLOO�EH�DQDO\VHG

8VH�WKH�VHWWLQJV�EXWWRQ�WR�DGMXVW�SDUDPHWHUV�OLNH�WKH�\HDU�RI�PHDVXUHPHQW��WKH�ORFDWLRQ��/DWLWXGH�/RQJLWXGH�LQ�GHJUHHV�GHFLPDO��VHWWLQJV�RQ�ZDYHOHQJWK�UDQJH�RI�PHDVXUHPHQWV��FRQILUP�FKDQJHV�E\SXVKLQJ�DSSO\�EXWWRQV���([DPSOH�RI�PDLQ�VHWWLQJV�SDJH�
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VWHS���SXVK�WKH�581�EXWWRQ�LQ�WKH�6+,&FDOO�PDLQ�SDJH�
([DPSOH�RI�WKH�6+,&�B���ULYP�H[H�UXQ�ZLQGRZ��5XQ�VWDUWV�ZLWK�YHUVLRQ�OLQH��6+,&ULYP�YHUVLRQ«�7KHQ�JLYHV�WKH�DQDO\VHG�ILOHQDPH��'''KKPP�///��LQWKLV�FDVH���������QOU���LQIRUPDWLRQ�RQ�WKHHVWLPDWHG�WUDQVIHU�LQ�WKH�89$�DQG�89%�DQG�WKH�ZDYHOHQJWK�VKLIWV�LQ�WKHVH�UHJLRQV��(QG�RI�DQDO\VLVLQGLFDWHV�D�VXFFHVVIXOO�HQG�RI�WKH�UXQ��WKLV�UXQ�ZDV�RQ�D�����0+]�:LQGRZV�17�SF��
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����� 8VHUV�ZLWK�D�SUH�LQVWDOOHG�YHUVLRQ������RU�����[
3UHYLRXV�XVHUV�RI�WKH�YHUVLRQ������FDQ�WDNH�D�TXLFN�URXWH�WR�LQVWDOO�WKH�QHZ�YHUVLRQ��-XVW�FRS\�WKH�ILOHVLQGLFDWHG�LQ�WKH�6+,&FDOO�GLUHFWRU\�DQG�WKH�HWR]�GLUHFWRU\�WR�WKH�DSSURSULDWH�GLUHFWRULHV��6WDUW6+,&FDOO�B���DQG�DGMXVW�WKH�VHWWLQJV��SDWKV�DQG�ILOHQDPHV��DFFRUGLQJ�WR�WKH�DO�UHDG\�DYDLODEOH�LQVWDOOHGYHUVLRQ�3URJUDP�DQG�GHIDXOW�LQSXW�SDWKV�F�?6+,&ULYP?6+,&FDOO?IROORZLQJ�LQVWDOODWLRQ�WKLV�GLUHFWRU\�VKRXOG�FRQWDLQ�DW�OHDVW�

([WUDWHUUHVWULDO�VRODU�VSHFWUXP��R]RQH�FURVV�VHFWLRQ�DQG�DFWLRQ�VSHFWUD��GHIDXOW�SDWK�F�?6+,&ULYP?89$1$/<6?HWR]?GHIDXOW�FRQWHQW�DW�OHDVW�
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��� ,QVWDOODWLRQ�GHWDLOV
6WHS��&RS\�6+,&]LS�]LS�WR�D�GLUHFWRU\�ZKLFK�ZLOO�EH�XVHG�DV�WKH�PDLQ�GLUHFWRU\��IRU�LQVWDQFH��F�?6+,&ULYP?�DQG�XQSDFN�WKH�SDFNDJH�DQG�WKH�VXEGLUHFWRULHV�XVLQJ�SNXQ]LS�ZLQ]LS�RU�D�VLPLODU�XQ]LS�SURJUDP�5HFRPPHQGHG�PDLQ�SDWK��RWKHU�SDWKV�DUH�SRVVLEOH��F�?6+,&ULYP?,W�LV�UHFRPPHQGHG�WR�NHHS�WKH�SDWK�DQG�ILOHQDPHV�LQ�WKH�'26�FRQYHQWLRQ�������GDWDILOHV�������7KHSURJUDP�FRXOG�UXQ�ZLWK�ORQJHU�ILOHQDPHV��KRZHYHU�WKH�XVHU�VKRXOG�EH�DZDUH�RI�SRWHQWLDO�DPELJXLW\�LQVRPH�RI�WKH�RXWSXW��EHFDXVH�GDLO\�ILOHV�DUH�LQGHWLILHG�RQO\�E\�WKH�'''��GD\�QU��FRGH�
7KH�SURJUDPV��GDWD�ILOHV�DQG�WKH�IROORZLQJ�VWDQGDUG�GLUHFWRU\�VWUXFWXUH�ZLOO�EH�FUHDWHG�DXWRPDWLFDOO\�
F�?6+,&ULYP?89'$7$? ^0HDVXUHG�GDWD�VKRXOG�EH�KHUH��LQ�VLPSOH�WZR�FROXPQ�IRUPDW`F�?6+,&ULYP?89'$7$?1/5 ^+HUH�\RX�ILQG�WKUHH�H[DPSOH�PHDVXUHPHQWV�IRU�WKH�1/5�LQVWUXPHQW`F�?6+,&ULYP?89$1$/<6? ^&RQWDLQV�ILOHV�ZLWK�SDUDPHWHU�VHWWLQJV��VOLW�IXQFWLRQ`F�?6+,&ULYP?89$1$/<6?(72=? ^&RQWDLQV�(7�VSHFWUXP��2��FURVV�VHFWLRQV�DQG�DFWLRQ�VSHFWUD`F�?6+,&ULYP?6+,&FDOO? �� ^&RQWDLQV�6+,&FDOO�DQG�VKLFULYP�PDLQ�SURJUDP`
$ FKHFN��RU�H[DPSOH�FDOFXODWLRQ�FRXOG�EH�SHUIRUPHG�XVLQJ�WKH�SUH�LQVWDOOHG�1/5�GDWD��,Q�WKH�ODWWHU�FDVHJR�GLUHFWO\�WR�VWHS���
'HIDXOW�SDWKV�
F�?6+,&ULYP?89'$7$?WKH�PDLQ�GDWDSDWK��KHUH�RU�LQ�D�VXEGLUHFRWU\�WKH�PHDVXUHG�VSHFWUDO�GDWD�ILOHV�VKRXOG�EH�SUHVHQW�GHIDXOW�WKH�VSHFWUD�DUH�LQ�WKH�///�VXEGLUHFRWU\�XQGHU�WKLV�SDWK��DQG�WKH�IXOO�GDWD�SDWK�UHIHUV�WR�F�?6+,&ULYP?89'$7$?///?GDWDILOHV�DFFRUGLQJ�WR�WKH�QDPH�FRQYHQWLRQ��'''KKPP�///��H[DPSOH����������1/5�QE�ORQJHU�ILOHQDPHV�WKDQ�����DUH�SRVVLEOH��'''KKPP;;;;;�///��KRZHYHU�QRW�DOO�IXUWKHUDQDO\VLV�ZLOO�EH�FRQVLVWHQW�ZLWK�WKH�IXUWKHU�LGHQWLILFDWLRQ�;;;;;��'''KKPP�///\\\\\�ZLOODOVR�EH�FRUUHFWO\�DQDO\VHG�E\�6+,&��DQG�DOO�H[WHQVLRQV�ZLOO�DOVR�DSSHDU�LQ�WKH�DQDO\VHG�RXWSXW�ILOHV��KRLZHYHU�WKH�]LSSLQJ�SURFHGXUH�LQ�6+,&FDOO�ZLOO�QRW�ZRUN�SURSHUO\�LI�WKH�����GDWD�IRUPDWLV�QRW�XVHG�
F�?6+,&ULYP?89$1$/<6?WKH�0DLQ�$QDO\VLV�GDWDSDWK��WKH�SDWK�VKRXOG�H[LVW�SULRU�WR�UXQQLQJ�6+,&FDOO��,Q�WKLV�GLUHFWRU\WKH�///�VOL��VOLW�IXQFWLRQ�ILOH�VKRXOG�EH�DYDLODEOH��
3URJUDP�DQG�GHIDXOW�LQSXW�SDWKV�F�?6+,&ULYP?6+,&FDOO?IROORZLQJ�LQVWDOODWLRQ�WKLV�GLUHFWRU\�VKRXOG�FRQWDLQ�DW�OHDVW�

([WUDWHUUHVWULDO�VRODU�VSHFWUXP��R]RQH�FURVV�VHFWLRQ�DQG�DFWLRQ�VSHFWUD��GHIDXOW�SDWK�F�?6+,&ULYP?89$1$/<6?HWR]?
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7KH�GHIDXOW�FRQWHQW�VKRXOG�EH�DW�OHDVW�

VWHS���FRS\�WKH�PHDVXUHG�VSHFWUD�DQG�VOLW�IXQFWLRQ&RS\�WKH�VOLW�IXQFWLRQ�WR�WKH�0DLQ�DQDO\VLV�GLUHFWRU\��XVXDOO\�F�?6+,&ULYP?89$1$/<6?��&RS\�WKH�VSHFWUDO�PHDVXUHPHQWV�WR�WKH�)XOO�GDWDSDWK�GLUHFWRU\��XVXDOO\��F�?6+,&ULYP?XYGDWD?///?
,Q�GHIDXOW�VHWWLQJV�DOO�PHDVXUHG�89�GDWD�IURP�WKH�LQVWUXPHQW�VKRXOG�EH�LQ�WKH�89'$7$?///�GLUHFWRU\�7KH�XVHU�FDQ�FKDQJH�WKLV�VHWWLQJ�IURP�WKH�XVHU�VKHOO��7KLV�SDWK�LV�UHIHUUHG�WR�DV�WKH�)XOO�GDWD�SDWK��7KHPDLQ�DQDO\VLV�SDWK�UHIHUV�WR�WKH�89$1$/<6�GLUHFWRU\�LQ�GHIDXOW�VHWWLQJV��7KLV�PDLQ�DQDO\VLV�SDWKFRQWDLQV�VRPH�ILOHV�WKDW�FRQWURO�WKH�VHWWLQJV�RI�WKH�DQDO\VLV��WKH�LQVWUXPHQWDO�FKDUDFWHULVWLFV�DQG�WKH�VOLWIXQFWLRQ��QDPHG�///�VOL��
VWHS����5XQ�6+,&FDOO��VHW�WKH�SDUDPHWHUV�XVLQJ�WKH�VHWWLQJV�EXWWRQ
*RWR�WKH�6+,&FDOO�VXEGLUHFWRU\�DQG�VWDUW�WKH�6+,&FDOO�SURJUDP��7KH�RSHQLQJ�VFUHHQ�VKRXOG�ORRNVLPLODU�WR�

'$<WLPH�VKRXOG�SURYLGH�WKH�'''KKPP�QDPH�FRGH�IRU�WKH�VSHFWD�WR�EH�DQDO\VHG��8VLQJ�WKH�XVXDO'26�ZLQGRZV�FRQYHQWLRQ�ZLWK�TXHVWLRQ�PDUNV�DQG�
�PDNHV�LW�SRVVLEOH�WR�VHOHFW�PXOWLSOH�ILOHV��LIILOHQDPHV�DUH�ORQJHU�WKDQ�WKH�GHIDXOW���GLJLWV�RI�WKH�'''KKPP�FRGH�XVH�
�DV�ODVW�GLJLW��
,QVWUXPHQW�LG��WKUHH�OHWWHUFRGH�///��LQ�H[DPSOH�DERYH�QOU�LV�FKRVHQ��
0DNH�VXUH�WKH�3URJUDP�&DOO�SRLQWV�WR�WKH�FRUUHFW�SDWK�DQG�H[HFXWDEOH�QDPH��6+,&�B���ULYP�H[H��WKLVFDQ�EH�DQ\�SDWK�ZDQWHG��



6+,&BXJB�B���B('8&(BULYP�GRF

��

SDWK�')$�ILOH�VKRXOG�SRLQW�WR�WKH�PDLQ�DQDO\VLV�ILOH�DQG�\RX�VKRXOG�JLYH�D�ORJLFDO�QDPH�IRU�WKHGHIDXOWV�VHWWLQJV��LQ�WKH�H[DPSOH�5,90�GID�LV�FKRVHQ�WR�UHSUHVHQW�WKH�VHWWLQJV�IRU�WKH�5,90�ORFDWLRQDQG�RWKHU�SDUDPHWHUV��,W�LV�QRW�QHFHVVDU\�WKDW�WKLV�ILOH�H[LVWV�EHIRUH�UXQQLQJ�6+,&FDOO��+RZHYHU��WKH�SDWKVKRXOG�H[LVW�SULRU�WR�UXQQLQJ�RU�LQVWDOOLQJ��$GYLFH��JLYH�D�QDPH�ORQJHU�WKDQ���V\PEROV�DQG�XVH��GID�WRLVGHQWLI\�WKH�ILOH�DV�GHIDXOW�VHWWLQJV�ILOH�
5HVXOW�FRGHV�XVXDOO\�VKRXOG�QRW�EH�FKDQJHG��6�UHIHUV�WR�WKH�H[WHQVLRQ�RI�WKH�RXWSXW�RI�WKH�GHWDLOHGVSHFWUDO�VKLIWV��'''KKPP6�///��SURGXFHG�DIWHU�UXQQLQJ�6+,&��LQ�WKH�GLUHFWRU\��///?VKLIW?���5HVXOWFRGH�,�UHIHUV�WR�WKH�DQDO\VHG�LUUDGLDQFH��'''KKPP,�QOU��LQ�GLUHFWRU\�///?���5HVXOW�FRGH�:�UHIHUV�WRWKH�VSHFWUDO�VKLIW��ZKLFK�LV�DSSOLHG�LQ�WKH�DQDO\VLV�IRU�HDFK�ZDYHOHQJWK�LQ�WKH�PHDVXUHG�VSHFWUXP��LQ�WKHGLUHFWRU\�///?VKLIW?���7KH�SURJUDP�DOORZV�DGGLWLRQDO�SDUDPHWHU�VHWWLQJV�LQ�WKH�UHVXOW�FRGHV��LQ�RQHDGGLWLRQDO�VWULQJ�ZLWKRXW�VSDFHV��� QRBVKBFRU��LPSOLHV�WKDW�WKH�FDOFXODWHG�VKLIWV�ZLOO�QRW�EH�XVHG�LQ�WKH�GHFRQYROXWLRQ�DQDO\VLV� VSLNHBFRU���LPSOLHV�WKDW�6+,&�ZLOO�FKHFN�DQG�FRUUHFW�IRU�VSHFWUDO�VSLNHV��LQ�GHDIXOW�VHWWLQJVVSLNHV�H[FHHGLQJ�D�IDFWRU�RI���ZLOO�EH�DGMXVWHG�� VSLNHBFRUBQRBVKBFRU�LV�DOVR�SRVVLEOH�LI�D�FRPELQDWLRQ�RI�ERWK�RSWLRQV�LV�ZDQWHG��
0DLQ�DQDO\VLV�GDWDSDWK� LW�LV�LPSRUWDQW�WKDW�WKLV�DQDO\VLV�GDWDSDWK�H[LVWV�SULRU�WR�UXQQLQJ��,W�LV�JRRGSUDFWLFH�WR�XVH�WKH�VDPH�SDWK�IRU�WKH�SDWK��GID�ILOH�

3XVK�WKH�6(77,1*6�EXWWRQ�

$GMXVW�WKH�<($5� DQG�ORFDWLRQ�VHWWLQJV�WR�DFFRPPRGDWH�WKH�VHWWLQJV�IRU�WKH�GDWD�WR�EH�DQDO\VHG��&KHFN
DQG�DGMXVW�WKH�)XOO�GDWDSDWK��SDWK�IRU�WKH�VSHFWUD�GDWD���DQG�WKH�)XOO�:LGWK�DW�+DOI�0D[LPXP�IRU
\RXU�LQVWUXPHQW��,V�WKH�VOLW�IXQFWLRQ�DYDLODEOH"��FOLFNHG�LPSOLHV�WKH�6OLW�IXQFWLRQ�LV�DYDLODEOH��7KH�6+,&�SURJUDP�H[SHFWV�WKH�VSHFWUDO�LUUDGLDQFH�LQ�WKH�XQLW�:P����QP��,I�\RX�XVH�DQ�RWKHU�XQLW
SURYLGH�WKH�FRUUHFWLRQ�RI�LUUDGLDQFH�IDFWRU�UHTXLUHG�WR�REWDLQ�WKH�VWDQGDUG�6+,&�XQLW�7KH�6+,&�SURJUDP�H[SHFWV�WKH�WLPH�LQ�87��,I�\RX�XVH�ORFDO�WLPH�HOVHZKHUH��\RX�FDQ�SURYLGH�WKH
&RUUHFWLRQ�RI�WLPH�WR�87��ZKLFK�VKRXOG�FRQVLVW�RI���QXPEHUV��WKH�QXPEHU�RI�GD\V��KRXUV��PLQXWHV�DQGVHFRQGV��XVH�LQWHJHU�QXPEHUV�VHSDUDWHG�E\�VSDFHV���7KH�WLPH�JLYHQ�LV�DGGHG�WR�WKH�'''KKPP�WLPH�LQWKH�ILOHQDPH�FRQYHQWLRQ��WKLV�LV�XVHG�WR�FDOFXODWH�WKH�VRODU�]HQLWK�DQJOH���&RUUHFWLRQ�RI�WLPH�FDQ�EH�XVHGWR�DGRSW�WR�GLIIHUHQW�WLPH�]RQHV��DQG�LI�UHTXLUHG�WR�FDOFXODWH�WKH�WLPH�GXULQJ�WKH�VFDQ�UDWKHU�WKDQ�WKH�WLPHDW�WKH�VWDUW�RI�WKH�VFDQ�
$OO�DQDO\VHG�GDWD�DUH�SURYLGHG�LQ�VXEGLUHFWRULHV�RI�WKH�0DLQ�DQDO\VLV�GDWDSDWK� GHIDXOW�LQ�WKH89$1$/<6?///�VXEGLUHFWRU\��LH�LQ�WKH�VXEGLUHFWRU\�///�XQGHU�XQYDQDO\V��,W�LV�JRRG�SUDFWLYH�WRFKDQJH�WKLV�SDWK�RQO\�RQ�WKH�0DLQ�SDJH�
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7KH�GDWDILOHV�VKRXOG�KDYH�DW�OHDVW�WZR�FROXPQV�RI�GDWD�DQG�WKH�ILUVW�WZR�FROXPQV�VKRXOG�EH��WKHZDYHOHQJWK�LQ�QP�DQG�WKH�VSHFWUDO�LUUDGLDQFH��:P����QP���7KH�WZR�FROXPQV�FDQ�EH�SUHFHGHG�E\�D
QXPEHU�RI�KHDGHUOLQHV� DQG�WKH�QXPEHU�RI�KHDGHUOLQHV�FRXOG�EH�LQGLFDWHG��7KH�ODWWHU�LV�UHTXLUHG�LI�WKHKHDGHUOLQHV�FRQWDLQ�QXPEHUV�LQ�WKH�ILUVW�WZR�SRVLWLRQV��7KH�KHDGHUOLQHV��LI�D�QXPEHU�ODUJHU�WKDQ���LVJLYHQ��ZLOO�DSSHDU�LQ�WKH�KHDGHUOLQHV�RI�WKH�RXWSXW�ILOHV� ��
7KH�GDWD�H[WHQVLRQ�UHIHUV�WR�WKH�H[WHQVLRQ�RI�WKH�GDWD�ILOHV��LQFOXGH�WKH�SRLQW���DQG�XVXDOO\�WKLV�UHIHUV�WRWKH�///�FRGH�IRU�WKH�LQVWUXPHQW�
7KH�QUBVWHS�SDUDPHWHU�UHIHUV�WR�WKH��LQWHJHU��QXPEHU�RI�ZDYHOHQJWK�VWHSV�EHWZHHQ�WKH�LUUDGLDQFHGDWDSRLQWV�WKDW�DUH�LQWHUFRPSDUHG�WR�FKHFN�WKH�VWUXFWXUH�DQG�GHWHUPLQH�WKH�ZDYHOHQJWK�VKLIW��$�UXOH�RIWKXPE�LV�WKDW�QU�VWHS�LV�WKH�LQWHJHU�QXPEHU�ODUJHU�WKDQ���DQG�FORVHVW�WR��):+0����[�ZDYHOHQJWKBVWHS��
$IWHU�FKDQJLQJ�VHWWLQJV�$33/<�VKRXOG�EH�FOLFNHG�WR�DSSO\�WKH�DOWHUHG�VHWWLQJV�

�$QDO\VLV�VHWWLQJV,I�VSHFLILF�DQDO\VLV�VHWWLQJV�DUH�UHTXLUHG�WKH�VHFRQG�WDE�RI�WKH�6HWWLQJV�SDJH�FRXOG�EH�FOLFNHG��,I�VWDQGDUGRXWSXW�LV�UHTXLHUHG�WKLV�LV�QRW�QHFHVVDU\��7KH�DQDO\VLV�SDJH�ORRNV�OLNH�

7KH�6KLIW�LQWHUYDO�IRU�R]RQH�ILW�HGLW�ER[�JLYHV�WKH�UDQJH�RI�WKH�ZDYHOHQJWK�LQWHUYDO�WKDW�LV�XVHG�WR�JHWDQ�LQGLFDWLRQ�RI�WKH�R]RQH�DEVRUSWLRQ�LQ�WKH�DWPRVSKHUH��,W�VKRXOG�EH�QRWHG�WKDW�WKH�R]RQH�YDOXHFDOFXODWHG�LV�QR�PRUH�WKDQ�DQ�LQGLFDWLYH�YDOXH��DQG�KDV�QR�SUHWHQWLRQ�WR�EH�DQ�DFFXUDWH�R]RQH�HVWLPDWH�
7KH�VWDUW�ZDYHOHQJWK��LQWHUYDO�DQG�VWHS�VHWWLQJV�JLYH�WKH�VWDUWLQJ�ZDYHOHQJWK�RI�WKH�ILUVW�LQWHUYDO�RQZKLFK�WKH�VKLIW�LV�GHWHUPLQHG��IROORZHG�E\�WKH�ZDYHOHQJWK�LQWHUYDO�DSSOLHG��DQG�WKH�ZDYHOHQJWK�VWHS��DOO
LQ�QP��WR�WKH�QH[W�LQWHUYDO��7KH�QU�LQWHUY� HGLW�ER[�LQGLFDWHV�WKH�PD[LPXP�QXPEHU�RI�LQWHUYDOV�WKDW�ZLOOEH�DQDO\VHG�
7KH�2XWSXW�VSHFLILFDWLRQ�SURYLGHV�WKH�ZDYHOHQJWK�LQWHUYDO��WKH�ZDYHOHQJWK�VWHS�DQG�WKH�)XOO�:LGWK�DW+DOI�0D[LPXP�RI�WKH�DQDO\VHG�VSHFWUDO�LUUDGLDQFH�RXWSXW��ZKLFK�LV�JLYHQ�LQ�WKH�'''KKPP,�///�ILOHVLQ�WKH�XYDQDO\V?///�VXEGLUHFWRU\��

287387�&21752/�WDE�LQ�WKH�6(77,1*6�SDJH'HWDLOHG�VHWWLQJV�RI�WKH�RXWSXW�ILOHV�FDQ�EH�PDGH�RQ�WKH�RXWSXW�FRQWURO�WDE�SDJH�
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'''KKPPL�///�ILOHV��IRU�H[DPSOH��������L�1/5��SURYLGHV�WKH�VKLIW�FRUUHFWHG�VSHFWUDO�LUUDGLDQFHV�IRUD VWDQGDUGLVHG�VOLW�IXQFWLRQ��):+0�����QP���DQG�WKH�ZDYHOHQJWK�FRUUHFWHG�VSHFWUDO�LUUDGLDQFH�IRU�WKHLQVWUXPHQW�VSHFLILF�VOLW�IXQFWLRQ��'HWDLOHG�VKLIWV�DUH�UHSRUWHG�LQ�WKH�///?6+,)7�GLUHFWRU\��HIIHFWLYH�89IRU�VHYHUDO�DFWLRQ�VSHFWUD�LV�JLYHQ�LQ�WKH�///?HIXY��DQG�VRPH�4&�VXPPDU\�UHVXOWV�DUH�SURYLGHG�LQ�WKH4$4&�VXEGLUHFWRU\��IODJJLQJ��ZDYHOHQJWK�VKLIW�VXPPDU\��VWUXFWXUDO�HUURUV�UHSRUW���6SHFWUDO�VKDSHHUURUV�DQG�FRPSDULVRQ�ZLWK�FOHDU�VN\�WUDQVPLVVLRQ�HVWLPDWHV�DUH�SURYLGHG�LQ�WKH�6758&�VXEGLUHFWRU\XQGHU�WKH�4$4&�GLUHFWRU\��$Q�RYHUYLHZ�RI�VSHFWUD�LQ�WKH�YDULRXV�IODJJLQJ�FDWHJRULHV�FDQ�EH�IRXQG�LQWKH'HWDLOHG�VSHFWUDO�LQIRUPDWLRQ�RQ�WKH�DWPRVSKHULF�WUDQVPLVVLRQ�LV�SURYLGHG�LQ�WKH�75$16�VXEGLUHFWRU\�
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6WHS���581�6+,&�IURP�WKH�6+,&FDOO�PDLQ�SDJH
,I�WKH�6HWWLQJV�KDYH�EHHQ�DGRSWHG��FORVH�WKH�6HWWLQJV�SDJHV��7KH�PDLQ�6+,&FDOO�SDJH�ZLOO�VKRZ�

3XVK�WKH�6KRZ�GDWDVHOHFWLRQ�EXWWRQ�WR�VHH�ZKLFK�GDWDILOHV�DUH�VHOHFWHG�IRU�WKH�DQDO\VLV��,I�QR�GDWD�LVIRXQG�FKDQJH�WKH�VHWWLQJV��3XVK�WKH�UXQ�EXWWRQ�WR�VWDUW�DQ�DQDO\VLV�RI�WKH�VHOHFWHG�GDWDILOHV��,I�D�ODUJHQXPEHU�RI�VSHFWUD��!�����LV�VHOHFWHG�LW�LV�DGYLFHG�QRW�WR�PDUN�WKH�SORW�EXWWRQ��EHFDXVH�LW�ZLOO�WDNH�D�ORQJWLPH�IRU�WKH�SORW�WR�EH�PDGH��5HVXOWV�RI�WKH�DQDO\VLV�FDQ�DOVR�EH�YLHZHG�DIWHUZDUGV�E\�X\VLQJ�WKH�YLHZEXWWRQV�DQG�VHOHFWLQJ�WKH�W\SH�RI�SORW�ZDQWHG��5XQQLQJ�WKH�SURJUDP�ZLOO�VKRZ�IRU�H[DPSOH�
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��� ,QVWDOOLQJ�D�QHZ�LQVWUXPHQW7KH�6+,&ULYP�SURJUDP�FDQ�QRZ�EH�LQVWDOOHG�IURP�WKH�XVHU�VKHOO�E\�FKDQJLQJ�WKH�LQVWUXPHQW�,'��DQG�WKHVHWWLQJGV��7KH�IROORZLQJ�LQIRUPDWLRQ�RQ�WKH�LQVWUXPHQW�DQG�ORFDWLRQ�LV�UHTXLUHG�� \HDU�RI�WKH�PHDVXUHPHQWV�WR�EH�HYDOXDWHG� /RQJLWXGH�DQG�/DWLWXGH�RI�PHDVXUHPHQWV��GHJUHHV�GHFLPDO�� 7KUHH�OHWWHU�FRGH�///����/�FRGH��DQ\�WKUHH�OHWWHUV�QXPEHUV��DYRLG�*/(��')$��IRU�WKH�LQVWUXPHQW�WREH�DQDO\VHG��5HVXOWV�ZLOO�KDYH�WKLV��///�FRGH�DV�DQ�H[WHQVLRQ��DQG�DOO�UHVXOWV�ZLOO�EH�LQ�DVXEGLUHFWRU\�XQGHU�89$1$/<6��ZKLFK�LV�LGHQWLILHG�E\�WKH�///�FRGH�� :DYHOHQJWK�UDQJH�PHDVXUHG��VWDUW�DQG�HQG�ZDYHOHQJWK��LQ�QP��DQG�ZDYHOHQJWK�VWHS�1%��9DULDEOHZDYHOHQJWK�UDQJHV�DQG�YDULDEOH�VWHSV�DUH�SURSHUO\�KDQGOHG��EXW�WKH�UDQJH�VKRXOG�SURYLGH�WKHPD[LPXP�UDQJH��GDWD�RXWVLGH�WKH�UDQJH�DUH�LJQRUHG�LQ�WKH�DQDO\VLV��� )XOO�:LGWK�DW�+DOI�0D[LPXP��):+0��RI�WKH�VOLW�IXQFWLRQ� ,I�SRVVLEOH�WKH�VOLW�IXQFWLRQ�VKRXOG�EH�DYDLODEOH��LQ�VLPSOH�WZR�FROXPQ�IRUPDW�ZLWK�D�]HUR�DW�WKHQRPLQDO�ZDYHOHQJWK���,I�D�VSHFWUDO�OLQH�RU�D�ODVHU�OLQH�LV�XVHG�WR�GHWHUPLQH�WKH�VOLW�IXQFWLRQ�WKHPHDVXUHPHQW�VKRXOG�EH�PLUURUHG�LQ�WKH�QRPLQDO�ZDYHOHQJWK�LQ�RUGHU�WR�REWDLQ�WKH�VOLW�IXQFWLRQ��7KHVOLW�IXQFWLRQ�ILOH�VKRXOG�KDYH�WKH�QRPLQDO�ZDYHOHQJWK�LQGLFDWHG�ZLWK����]HUR��6WDUW�WKH�6+,&FDOO�B����RU�KLJKHU��XVHU�VKHOO��)LOO�WKH�HGLW�ILHOGV�LQ�WKH�VHWWLQJV�SDJHV�ZLWK�WKH�UHTXHVWHGGHWDLOV��DQG�SXVK�WKH�DSSO\�EXWWRQ�IRU�FKDQJHV�WR�WDNH�HIIHFW�

��� 6LQJOH�VSHFWUXP�HYDOXDWLRQ��8VH�WKH�6+,&ULYP�SURJUDP�'DWD�ILOHV�VKRXOG�EH�LQ�WKH�89'$7$�VXEGLUHFWRU\��DQG�DFFRUGLQJ�WR�WKH�6+,&��6863(1��QDPH�DQGIRUPDW�FRQYHQWLRQ�*R�WR�WKH�6XEGLUHFWRU\�6+,&ULYP?89$1$/<6�DQG�VWDUW�6+,&ULYP$Q�H[DPSOH�RI�WKH�VWDQGDUG�SURJUDP�FDOO�6+,&ULYP���������1/5�F�?6+,&ULYP?89$1$/<6?6+,&ULYP�GIDRU6+,&ULYP���������1/5�F�?6+,&ULYP?89$1$/<6?6+,&BH�GID
ZKHUH�PHDVXUHPHQW�DW�GD\�����������87��IRU�LQVWUXPHQW�1/5��1HWKHUODQGV�5,90��D VKRUW�OLVW�RI��SDUDPHWHU�YDOXHV�DUH�LQ��F�?6+,&ULYP?89$1$/<6?6+,&ULYP�GID��DQ�H[WHQGHG�OLVW�RISDUDPHWHU�VHWWLQJV�LV�LQ�6+,&BH�GID�
7KH�UHVXOWV�RI�WKH�DQDO\VLV�DUH�JLYHQ�LQ�89$1$/<6?1/5�DQG�VXEGLUHFWRULHV�� FRUUHFWHG�DQG�KRPRJHQLVHG�VSHFWUD�LUUDGLDQFHV�DUH�LQ�89$1$/<6?1/5?�������L�1/5� UHVXOWV�RI�WKH�VKLIW�DQDO\VLV�DUH�LQ�89$1$/<6?1/5?VKLIW� UHVXOWV�RI�WKH�4$�4&�VXPPDU\�RQ�VKLIWV�DQG�VSHFWUDO�LUUHJXODULWLHV�DUH�LQ�89$1$/<6?1/5?6758&6HH�VHFWLRQ���IRU�WKH�GHWDLOV�RQ�WKH�RXWSXW��DQG�IRU�WKH�XVH�RI�DGGLWLRQDO�VRIWZDUH�IRU�GDWD�VXPPDULHVDQG�RU�VWDWLVWLFV�
$ IRUPDO�GHVFULSWLRQ�RI�WKH�6+,&ULYP�SURJUDP�FDOO�6+,&ULYP�>'''KKPP@�>///@��PDLQ�SDWK�GHIDXOW�ILOHQDPH!��LGBVKLIW!��LGBVSHFRXW!��LGBVKLIBDSSO!
>���@��� ��UHTXLUHG�LQSXW������!��� ��RSWLRQDO��RWKHUZLVH�GHIDXOWV�LQ�VKLF5,90�GID�DUH�DSSOLHG��� RSWLRQDO�SDUDPHWHUV�DUH�QRW�UHTXLUHG�'''KKPP� ��'''�GD\�QXPEHU�LQ�\HDU�KKPP�KRXU�PLQXWHV�H[DPSOH�����������GD\�������PLQXWHV�SDVW�����/// �� ��WKUHH�OHWWHU�FRGH���/�FRGH��IRU�LQVWUXPHQWBLGHQWLILFDWLRQ��IRU�H[DPSOH�1/5�SDWK��GHIDXOW ��ILOH�ZLWK�RYHUDOO�GHIDXOWV��IRU�H[DPSOH�5,90�GID��VHH�QRWH�EHORZ�LGBVKLIW ��LGHQWLILFDWLRQ����OHWWHUFRGH��IRU�UHVXOWV�RI�VKLIW�DQDO\VLV��QRUPDO�V�LGBVSHFRXW ��LGHQWLILFDWLRQ����OHWWHUFRGH��IRU�DQDO\VHG�VLPXODWHG�VSHFWUD��QRUPDO�L�LGBVKLIBDSSO ��LGHQWLILFDWLRQ����OHWWHUFRGH��IRU�VKLIWV�DSSOLHG�LQ�DQDO\VLV��QRUPDO�Z� WKH�ODWWHU�SURYLGHV�LQWHUSRODWHG�VKLIW�YDOXHV�IRU�HDFK�ZDYHOHQJWK�PHDVXUHG��LI�QRW�� VSHFLILHG�UHVXOWV�DUH�LQ�VKLIWORJ�ORJ�
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'HIDXOW�YDOXH�IRU��LGBVKLIW�LV�V��IRU�LGBVSHFRXW�LV�L��IRU�LGBVKLIBDSSO�LV�Z�7KH�ILOH�ZLWK�GHIDXOW�SDUDPHWHU�VKRXOG�LQ�QRW�EH�///�GID
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� ,QSXW�VSHFLILFDWLRQ�IRU�6+,&ULYP
��� )RUPDW�IRU�VSHFWUDO�GDWD�ILOH
63(&75$/�,1387�'$7$
/2&$7,21�LQ�WKH�VXEGLUHFWRU\�89'$7$?///��RWKHU�SDWKV�DUH�SRVVLEOH�EXW�VKRXOG�EH�VSHFLILHG�LQ�///�')$�ILOH�
),/(1$0(��6863(1�1$0(�&219(17,21��'''KKPP�///ZKHUH�'''�LV�DQ�LGHQWLILFDWLRQ�RI�WKH�GD\�LQ�WKH�\HDU��KK�VWDQGV�IRU�KRXU�LQ�WKH�GD\��87���PP�IRUPLQXWHV��$Q�H[DPSOH�RI�WKH�ILOHQDPH�����������VWDQGV�IRU�D�VSHFWUXP�PHDVXUHG�RQ�GD\����DW���PLQXWHV�SDVW����KRXUV��87���///���VWDQGV�IRU�D�WKUHH�OHWWHU�FRGH�WR�LGHQWLI\�WKH�LQVWUXPHQW
),/(�&217(176� 7KH�GDWD�ILOH�FDQ�KDYH�D�XVHU�GHILQHG�QXPEHU�RI�KHDGHU�OLQHV��7KH�VWDQGDUG�LQVWDOODWLRQ�FDQ�FRSHZLWK�DQ\�QXPEHU�RI�KHDGHU�OLQHV��DV�ORQJ�DV�WKH�KHDGHU�OLQHV�GR�QRW�VWDUW�ZLWK�WZR�QXPEHUV��,I�RQH�RUPRUH�KHDGHU�OLQHV�GR�VWDUW�ZLWK�WZR�QXPEHUV�WKH�QXPEHU�RI�KHDGHU�OLQHV�VKRXOG�EH�VSHFLILHG�LQ�WKHLQVWUXPHQW�VSHFLILF�GHIDXOW�ILOH�///�')$��ZKHUH�///�UHSUHVHQWV�WKH�LQVWUXPHQW�VSHFLILF�WKUHH�OHWWHUFRGH��7KLV�LV�GRQH�E\�VSHFLI\LQJ�WKH�QU�RI�KHDGHUOLQHV�LQ�WKH�6HWWLQJV�SDJH�RI�6+,&FDOO�� 'DWD�OLQHV�FRQWDLQ�DW�OHDVW�WZR�FROXPQV��7KH�ILUVW�WZR�DUH�XVHG�DQG�VKRXOG�FRQWDLQ�ZDYHOHQJWK��LQQP��DQG�VSHFWUDO�LUUDGLDQFH��LQ�DQ\�XVHU�GHILQHG�XQLWV���8VH�VSDFHV�DV�VHSDUDWRUV��DQG�&DUULDJH5HWXUQ�DW�WKH�HQG�RI�WKH�OLQH��VWDQGDUG�LQ�PRVW�GRV�ZLQGRZV�HGLWRUV��IURP�81,;�WKH�XVH�RI8;�'26�PLJKW�EH�UHTXLUHG��
(;$03/(�&217(176+HDGHU�OLQH���QR�SUREOHP�LI�LW�GRHV�QRW�VWDUW�ZLWK�WZR�QXPEHUV+HDGHU�OLQH���VDPHHWFHWHUDV������������������������(����������������������������������H���������������H��

��� ,QVWUXPHQW�VSHFLILF�GHIDXOWV,167580(17�63(&,),&�'()$8/76��///�')$
7KLV�ILOH�LV�DXWRPDWLFDOO\�FUHDWHG�GXULQJ�VWDQGDUG�LQVWDOODWLRQ��DQG�FDQ�EH�DGMXVWHG�PDQXDOO\��DVF�,,HGLWRU��RU�E\�D�QHZ�LQVWDOODWLRQ�
/2&$7,21�6XEGLUHFWRU\�89$1$/<6),/(1$0(�///�')$��ZKHUH�///�FRUUHVSRQGV�WR�WKH�XVHU�GHILQHG�LQVWUXPHQW�WKUHH�OHWWHU�FRGH
),/(�&217(176�� RU����OLQHV�ZLWK�SDUDPHWHU�VHWWLQJV�OLQH���� VWDQGDUG�QDPH�IRU�GHIDXOW�ILOH�XVHG�LQ�SURJUDP��GR�QRW�FKDQJH�OLQH���� QXPEHU�RI�KHDGHU�OLQHV����LQ�GHIDXOW��FDQ�EH�DQ\�LQWHJHU�QXPEHU�QRBLGBPHW�LQGLFDWHV�WKDW�WKH�IXOO�SDWK�IRU�WKH�PHDVXUHPHQW�LV�JLYHQ�LQ�OLQH����LI�RPLWWHG�WKH�SURJUDP�ZLOO�H[SHFW�WKH�PHDVXUHPHQWV�LQ�WKH�VXEGLUHFWRU\�///�XQGHU�WKH�SDWK�JLYHQ�LQ�OLQH��OLQH��� H[WHQVLRQ�RI�WKH�VSHFWUDO�GDWD�ILOHV��XVXDOO\��///�OLQH��� SDWK�ZKHUH�PHDVXUHPHQWV�DUH�ORFDWHG��ZKHQ�QRBLGBPHW�LV�RPLWWHG�LQ�OLQH���WKLV�SDWK�ZLOO�EH�H[WHQGHG�ZLWK�///�
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OLQH��� ZDYHOHQJWK�UDQJH��VWDUW�HQG�DQG�ZDYHOHQJWK�VWHS��1%�SURJUDP�RQO\�XVHV�WKH�ZDYHOHQJWK�UDQJH�DV�D�PD[LPXP�UDQJH�IRU�WKH�GDWD��DQG�WKH�ZDYHOHQJWK�VWHS��ZV��DV�DQ�LQGLFDWLRQ��9DULDEOH�UDQJHV��DQG�YDULDEOH�VWHSV��HYHQ�ZLWKLQ�D�GDWD�ILOH�DUH�KDQGOHG�SURSHUO\�OLQH��� QXPEHU��Q��RI�ZDYHOHQJWK�VWHSV��ZV��EHWZHHQ�FHQWUDO�DQG�VXUURXQGLQJ�ZDYHOHQJWKV�XVHG�LQVKLIW� DOJRULWKP��V� ��Q�[�ZV��DQG�VKRXOG�EH�DSSUR[LPDWHO\�HTXDO�WR�WKH�):+0�RI�WKH�LQVWUXPHQWOLQH��� LGHQWLILFDWLRQ�IRU�VOLW�IXQFWLRQ�ILOH�DYDLODELOLW\������QR�ILOH��XVH�WULDQJXODU�VOLW�������H[SHFWV�VOLW�IXQFWLRQ�ILOH�LQ�VXEGLUHFWRU\�89$1$/<6��QDPH�RI�VOLW�IXQFWLRQ�ILOH�VKRXOG�EH��///�6/,OLQH��� )XOO�:LGWK�DW�+DOI�0D[LPXP��):+0��RI�WKH�VOLW�IXQFWLRQOLQH��� ���'2�127�&+$1*(��ODUJHU�QXPEHU�ZLOO�OHDG�WR�RPLVVLRQ�RI�GDWD�SRLQWV�IURP�WKH�DQDO\VLV��OLQH���! $�WHQWK�OLQH�FRXOG�EH�DGGHG�WR�LGHQWLI\�D�XQLW�FRUUHFWLRQ�IDFWRU��ZKLFK�LGHQWLILHV�DVLQJOH�IDFWRU�ZLWK�ZKLFK�DOO�VSHFWUDO�LUUDGLDQFHV�DUH�PXOWLSOLHG��7KH�SURJUDP�H[SHFWV�WKHLUUDGLDQFH�XQLW�:��P� QP���LI�DQ�RWKHU�XQLW�LV�XVHG�LQ�WKH�GDWD�ILOH�XVH�WKH�XQLW�FRUUHFWLRQ�IDFWRUWR�DGMXVW�WR�WKH�VWDQGDUG�6+,&�XQLW��
(;$03/(�&217(176R]RQVKL�GID� QRBLGBPHW�QOUF�?6+,&ULYP?XYGDWD?1/5?�����������������(�����������������������(�����������������������(�����������������������(���������
��� *HQHUDO�GHIDXOW�ILOHV�IRU�6+,&ULYP)XUWKHU�SDUDPHWHU�VHWWLQJV�IRU�WKH�SURJUDP�DUH�IRXQG�LQ�D�VHFRQG�GHIDXOW�ILOH��ZKLFK�FDQ�KDYH�DQ\�QDPHWKH�XVHU�ZDQWV��ZLWK�D�IHZ�H[FHSWLRQV����'R�QRW�XVH��///�GID��HIXY�GID��RXWSXW�GID��///�VOL�RU��ZKHQXVLQJ�6+,&FDOO��GR�QRW�XVH�VKLFULYP�GID��7KH�ODWWHU�GID�ILOH�LV�VKRUWHU�WKDQ�WKH�IXOO�JHQHUDO�GID�ILOH�DQG�LVFUHDWHG�ZKHQ�WKH�LQVWDOO�RSWLRQ�IURP�WKH�ROG�6+,&�YHUVLRQ�LV�XVHG��6+,&FDOO�ZLOO�QRW�SURSHUO\�ZRUN�LI6+,&ULYP�GID�LV�XVHG��8VHUV�RI�WKH�SUHYLRXV������YHUVLRQ�VKRXOG�UHQDPH�WKHLU�VKLFBH�GID�ILOH�DQG�XVHWKDW�DV�JHQHUDO�GID�ILOH��RU�PDNH�D�QHZ�LQVWDOODWLRQ�XVLQJ�WKH�6+,&FDOO�B���VKHOO�
:KHQ�UXQ�WKH�6+,&ULYP�SURJUDP�ZLOO�FUHDWH�6+,&BH�GID�ZKLFK�LV�DQ�H[WHQGHG�YHUVLRQ�RI�WKH�JHQHUDOGHIDXOWV�DQG�LQFOXGHV�IXUWKHU�LQWHUQDO�DQG�UHFRPPHQGHG�GHIDXOWV�XVHG�LQ�WKH�SURJUDP�UXQ��,Q�DGGLWLRQ�DVSHFLILFDWLRQ�RI�WKH�HIIHFWLYH�89�FDOFXODWLRQV�LV�JLYHQ�LQ�HIXY�GID��VSHFLILHG�EHORZ��
*(1(5$/�'()$8/76��LQSXW�GDWD�ILOHV,Q�DGGLWLRQ�WR�SDUDPHWHU�VHWWLQJV�WKH�SURJUDP�UHTXLUHV�LQSXW�GDWD��ZKLFK�DUH�ORFDWHG�LQ�WKH�VXEGLUHFWRU\89$1$/<6?(72=�� D�KLJK�UHVROXWLRQ�H[WUD�WHUUHVWULDO�VSHFWUXP�.3���$�/�HW�LV�XVHG�DV�GHIDXOW��VHH�5,90�FRQWULEXWLRQWR�WKH�689'$0$�ILQDO�UHSRUW�� R]RQH�FURVV�VHFWLRQV��2�FURVV�ZJW���GHULYHG�IURP�%DVV	3DXU�������� DFWLRQ�VSHFWUD�XVHG�LQ�WKH�FDOFXODWLRQ�RI�HIIHFWLYH�89��0F.LQOD\�GDW�HTXDOV�WKH�&,(�,(&�HU\WKHPDDFWLRQ�VSHFWXP�IURP�0F.LQOD\�DQG�'LIIH\��6&83BK�GDW�UHSUHVHQWV�D�VNLQ�FDQFHU�DFWLRQ�VSHFWUXPIRU�KXPDQV��GHULYHG�IURP�KDLUOHVV�PLFH�DFWLRQ�DFWLRQ�VSHFWUXP�DFFRXQWLQJ�IRU�GLIIHUHQW�VNLQ�RSWLFVLQ�KXPDQ�VNLQ��GH�*UXLMO�DQG�FYDQ�GHU�/HXQ��������6&83BP�GDW�6NLQ�FDQFHU�8WUHFKW�3KLOGHOSKLDDFWLRQ�VSHFWUXP�IRU�KDLUOHVV�PLFH��GH�*UXLMO�HWDO��������67(6/$�GDW±�ROGHU�YHUVLRQ�RI�VNLQ�FDQFHUDFWLRQ�VSHFWUXP�IURP�6WHUHQERUJ�DQG�6ODSHU��6ODSHU��������3HDN.8E�GDW�'1$�GDPDJH�DFWLRQVSHFWUXP�IURP�3HDN�DQG�.XELWVKHN��5%BQHZ�GDW�VHQVLWLYLW\�VSHFWUXP�RI�QHZHU�W\SH�5%�PHWHUV�5%BROG�GDW�VHQVLWLYLW\�VSHFWUXP�IRU�ROGHU�W\SH�5%�PHWHUV��2WKHU�DFWLRQ�VSHFWUD�FRXOG�EH�XVHGIROORZLQJ�SURSHU�VSHFLILFDWLRQ�LQ�HIXY�GID��VHH�EHORZ��

())(&7,9(�89�'()$8/76�)25�6+,&5,90��()89�GID
7KLV�ILOH�SURYLGHV�WKH�VSHFLILFDWLRQ�RI�WKH�DFWLRQ�VSHFWUD�XVHG�LQ�WKH�HIIHFWLYH�89�FDOFXODWLRQV��DQG�WKHLQWHUYDOV�XVHG�IRU�WKH�FDOFXODWLRQ�RI�WKH�VXPPHG�LUUDGLDQFH�
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/2&$7,21��6XEGLUHFWRU\ 89$1$/<6),/(1$0(� ()89�')$��GR�QRW�FKDQJH�WKLV�ILOHQDPH
),/(�&217(176�OLQH��� 1XPEHU�RI�HIIHFWLYH�89�RXWSXW�ILOHV��15/LQHV���DQG���DUH�UHSHDWHG�15�WLPHV�OLQH��� ��OHWWHU�FRGH�WR�LGHQWLI\�RXWSXW�RI�HIIHFWLYH�89�FDOFXODWLRQVOLQH��� 0D[LPXP�ZDYHOHQJWK�IRU�HIIHFWLYH�89�FDOFXODWLRQ��QP�
OLQH��1U��� 1XPEHU�RI�DFWLRQ�VSHFWUD�HYDOXDWHG��1DOLQH��1U���LV�UHSHDWHG�1D�WLPHVOLQH��1U��� )LOHQDPH�RI�DFWLRQ�VSHFWUXP�GDWD��DFWLRQ�VSHFWXP�ILOH�VKRXOG�EH�LQ�F�?6+,&ULYP?89$1$/<6?(72=�
OLQH��1U�1D��� ��OHWWHU�FRGH�WR�LGHQWLI\�RXWSXW�RI�ZDYHOHQJWK�LQWHJUDWHG�VSHFWUDO�LUUDGLDQFHOLQH��1U�1D��� 1XPEHU�RI�ZDYHOHQJWK�LQWHUYDOV�IRU�ZKLFK�LQWHJUDWLRQ�LV�FDOFXODWHG��1ZOLQH��1U�1D���LV�UHSHDWHG�1Z�WLPHVOLQH��1U�1D��� VWDUW�DQG�HQG�ZDYHOHQJWK��QP��IRU�FDOFXODWHG�LQWHJUDWHG�VSHFWUDO�89�LUUDGLDQFH
OLQH��1U�1D�1Z����LGHQWLILHU�IRU�PLVVLQJ�GDWD��XVHG�LQ�WKH�GDLO\�ILOHV�RI�UHVXOWV
7KH�XVHU�FDQ�FKDQJH�WKH�QDPHV�DQG�QXPEHU�RI�WKH�DFWLRQ�VSHFWUD�DQG�RU�WKH�ZDYHOHQJWK�LQWHUYDOVUHTXLUHG�
(;$03/(�&217(176�HI������HI������HI������HI������HI�������0F.LQOD\�GDW6FXSBK�GDW6FXSBP�GDW6WHVOD�GDW3HDN.XE�GDW5%BQHZ�GDW5%BROG�GDWBVWHS�������������������������������������������������������������������������
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� 2XWSXW�VSHFLILFDWLRQ�RI�6+,&ULYP�DQG�VXPPDU\�VWDWLVWLFV
2XWSXW�RI�WKH�SURJUDP�IRU�WKH�XVHU�LV�DYDLODEOH�LQ�D�QXPEHU�RI�DVF�LL�ILOHV�DQG�FDQ�EH�IRXQG�LQ�DQDO\VHGGDWD�ILOHV��DQG�ORJ�ILOHV��$�EULHI�GHVFULSWLRQ�RI�WKH�PDLQ�RXWSXW�ILOHV��7KH�RXWSXW�ILOHV�DUH�IRXQG�LQVXEGLUHFWRULHV�XQGHU�WKH�PDLQ�DQDO\VLV�GLUHFWRU\��,Q�WKH�GHIDXOW�LQVWDOODWLRQ�WKH�PDLQ�DQDO\VLV�GLUHFWRU\�LV6+,&ULYP?89$1$/<6?��,Q�WKDW�PDLQ�DQDO\VLV�GLUHFWRU\�D�VXEGLUHFWRU\�LV�FUHDWHG�ZKLFK�LV�LGHQWLFDO�WRWKH�LQVWUXPHQW�LGHQWLILFDWLRQ����OHWWHUFRGH�///��LQ�WKH�SURJUDP�FDOO�JLYHQ�LQ�WKH�SUHYLRXV�VHFWLRQV�,Q�WKH�H[DPSOH�WKH�VXEGLUHFWU\�ZLOO�EH�1/5?�$OO�RXWSXW�LV�IRXQG�LQ�WKUHH�IRXU�GLUHFWRULHV�XQGHU�89$1$/<6?///��� ///? L�VSHFWUD��FRUUHFWHG�DQG�KRPRJHQLVHG�VSHFWUDO�RXWSXW�'''KKPPL�///� ///?6+,)7?�� V�VSHFWUD��GHWDLOHG�VSHFWUDO�ZDYHOHQJWK�HUURUV� ///?4$4&?� 4$�4&�UHVXOWV��IODJJLQJ�RI�DQDO\VHG�VSHFWUD�LQ�'''4IODJ�///��VXPPDU\�RQVKLIWV��VSLNHV��WUDQVPLVVLRQ�HWF�LQ�TXDOLW\��FRQWURO�GDWD�ILOHV��'''4&�///� 1/5?4$4&?VWUXF? T�ILOHV��VSHFWUDO�WUDQVPLVVLRQ�FRPSDUHG�WR�FOHDU�VN\�HVWLPDWH�DQG��DQLGHQWLILFDWLRQ�RI�ORFDO�VSLNHV� 1/5?4$4&?IODJVWDW? VXPPDU\�ILOHV�VKRZLQJ�DOO�VSHFWUD�LQ�RYHUDOO�IODJJLQJ�FDWHJRULHV�WDNLQJ�WKH�ZRUVW�IODJ�IRU�HDFK�RI�ILYH�IODJV��VKLIW���VKLIW����VWDUWLQJ�LUUDGLDQFH�IODJ��WUDQVPLVVLRQ��IODJ��DQG�VSLNH�DQG�ORFDO�VKDSH�IODJ���OHDGLQJ�WR��%/$&.�///��*5(<�///��5('�///�<(//2:�///��*5((1�///��DQG�VHSDUDWHO\�DOVR�ILOHV�ZLWK�VSLNHV�DUH�LGHQWLILHG�LQ�63,.(6�///�EODFN�RU�FRUUHFWHG�RQ�VSLNH�DQG�ORFDO�VKDSH�IODJ�� 1/5?()89?� (IIHFWLYH�89�DQG�ZDYHOHQJWK�UDQJH�LQWHJUDWHG�89��ILOHV�XVXDOO\� 1/5?75$16? W�ILOHV��7UDQVPLVVLRQ�RI�WKH�DWPRVSKHUH��PHDVXUHG�LUUDGLDQFH�(7�LUUDGLDQFH��DFFRXQWLQJ�IRU�HIIHFWV�RI�WKH�HDUWK�VXQ�GLVWDQFH���'''KKPP7�///
��� )ODJJLQJ�RI�TXDOLW\�SDUDPHWHUV7KH�4$4&�VXEGLUHFWRU\�FRQWDLQV�LQIRUPDWLRQ�RQ�WKH�TXDOLW\�IODJJLQJ�RI�WKH�VSHFWUD��7KH�ILOHV'''4IODJ�///�FRQWDLQ�WKH�VXPPDU\�RI�DOO�IODJJLQJ��7KH�JHQHUDO�DSSURDFK�LV�DV�IROORZV�� VSHFWUD�WKDW�PHHW�WKH�KLJKHVW�TXDOLW\�VWDQGDUG�RQ�D�IODJJLQJ�FULWHULXP�DUH�IODJJHG�*5((1�� VSHFWUD�PHHWLQJ�VRPHZKDW�ORZHU�TXDOLW\�GHYLDWLRQ�VHWWLQJ��<(//2:�� VSHFWUD�IODJJHG�5('�PLJKW�KDYH�VRPH�VHYHUH�GHYLDWRQV�� VSHFWUD�IODJJHG�%/$&.�DUH�XQDFFHSWDEOH�IRU�PRVW�XVH�� VSHFWUD�PDUNHG�*5(<�PHDQV�WKDW�WKH�DOJRULWKP�ZDV�QRW�IXOO\�FRQFOXVLYH��UHVXOWV�ZHUH�HLWKHU�QRWVLJQLILFDQW��RU�%/$&.�EXW�WKH\�RFFXUUHG�DW�ORZ�LUUDGLDQFH�OHYHOV������QP�OHYHOV�EHORZ��H���:��P�

QP���
VKLIW�BIODJJLQJ�UHIHUV�WR�WKH�DYHUDJH�ZDYHOHQJWK�HUURU��VKLIW��LQ�WKH�ZDYHOHQJWK�EHORZ�����QP��LI�WKHFDOFXODWHG�HUURU�LV�OHVV�WKDQ������QP�WKH�IODJ�LV�JUHHQ��IURP������WR������WKH�IODJ�LV�\HOORZ��IURP�����WR����QP�WKH�IODJ�LV�UHG�DQG�!�����QP�WKH�IODJ�LV�EODFN��LI�WKH�DOJRULWKP�LV�QRW�SURYLGLQJ�D�VLJQLILFDQWHVWLPDWH�WKH�IODJ�LV�*5(<��WKH�IODJ�LV�DOVR�*5(<�LI�WKH�DQDO\VLV�OHDGV�WR�D�%/$&.�UHVXOW�DQG�WKHLUUDGLDQFH�OHYHO�LV�EHORZ��H���:��P� QP��
VKLIW�BIODJJLQJ�UHIHUV�WR�WKH�DYHUDJH�ZDYHOHQJWK�HUURU��VKLIW��LQ�WKH�ZDYHOHQJWK�UDQJH�IURP�����WR����QP��LI�WKH�FDOFXODWHG�HUURU�LV�OHVV�WKDQ������QP�WKH�IODJ�LV�JUHHQ��IURP������WR������WKH�IODJ�LV�\HOORZ�IURP�����WR�����QP�WKH�IODJ�LV�UHG�DQG�!�����QP�WKH�IODJ�LV�EODFN��LI�WKH�DOJRULWKP�LV�QRW�SURYLGLQJ�DVLJQLILFDQW�HVWLPDWH�WKH�IODJ�LV�*5(<��WKH�IODJ�LV�DOVR�*5(<�LI�WKH�DQDO\VLV�OHDGV�WR�D�%/$&.�UHVXOWDQG�WKH�LUUDGLDQFH�OHYHO�LV�EHORZ�LI�WKH�DOJRULWKP�LV�QRW�SURYLGLQJ�D�VLJQLILFDQW�HVWLPDWH�WKH�IODJ�LV*5(<��WKH�IODJ�LV�DOVR�*5(<�LI�WKH�DQDO\VLV�OHDGV�WR�D�%/$&.�UHVXOW�DQG�WKH�LUUDGLDQFH�OHYHO�LV�EHORZ�H���:��P� QP��
�6WDUWBLUUDGLDQFHBIODJ��UHIHUV�WR�WKH�LUUDGLDQFH�OHYHO�DW�ZKLFK�WKH�UHDGLQJV�VWDUW�WR�EHFRPH�VLJQLILFDQW�QRLVH�LQ�WKH�VSHFWUXP�EHORZ�����RI�WKH�VLJQDO���7KH�OHYHO�LV�GHILQHG�E\�WKH�KLJKHVW�LUUDGLDQFH�DW�RUEHORZ�WKH�ILUVW�ZDYHOHQJWK�RI�D�VHULHV�RI�ILYH�UDWLRV�RI�VXFFHVVLYH�LUUDGLDQFH�UHDGLQJV�DUH�ZLWKLQ�����RIWKH�H[SHFWHG�UDWLRV��,I�WKH�VR�GHILQHG�VSHFWUDO�LUUDGLDQFH�OHYHO�LV�EHORZ��H���:��P� QP��WKH�IODJ�LV*5((1��DERYH�WKLV�OHYHO�EXW�EHORZ���H���:��P� QP��WKH�IODJ�LV�<(//2:��DERYH�WKLV�OHYHO�EXW�EHORZ��H���:��P� QP��WKH�IODJ�LV�5('��DERYH���H���:��P� QP��WKH�IODJ�LV�%/$&.��7KH�*5((1�IODJ�DVGHILQHG�KHUH�FRUUHVSRQGV�ZLWK�WKH�:02�JXLGHOLQH�ZKHUH�WKH�QRLVH�OHYHO�VKRXOG�EH�VXFK�WKDW��H��:��P� QP��FRUUHVSRQGV�WR�VLJQDO�WR�QRLVH�UDWLR�RI���
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6SLNH�DQG�ORFDO�VKDSH���WKLV�IODJ�FKHFNV�ORFDO�GHYLDWLRQ�IURP�WKH�H[SHFWHG�VSHFWUDO�VWUXFWXUH��LW�LV�GHULYHGIURP�D�FRPELQDWLRQ�RI�WZR�IODJV��WKH�VSLNHBIODJBPHGLDQBEDVHG��DQG�WHK�ORFDO�VKDSHBIODJ��6SLNHV�DUHLGHQWLILHG�DQG�LI�D�VSHFWUDO�LUUDGLDQFH�UHDGLQJ�GHYLDWHV�PRUH�WKDQ�D�IDFWRU�RI�WZR�IURP�WKH�H[SHFWHGLUUDGLDQFH�FRPSDUHG�ZLWK�WKH�ILYH�QHLJKERXULQJ�UHDGLQJV�WKH�UHDGLQJ�LV�FDOOHG�D�VSLNH�DQG�WKH�VSLNH�IODJWXUQV�EODFN��,I�DERYH�WKH�VWDUWLQJ�LUUDGLDQFH�OHYHO��VHH�DERYH��PRUH�WKDQ�����GHYLDWLRQV�RFFXU�DPRQJWKH�UDWLR�RI�WZR�QHLJKERXULQJ�VSHFWUDO�LUUDGLDQFHV��FRPSDUHG�WR�WKH�PRGHOOHG�UDWLR���WKH�IODJ�ZLOOEHFRPH�5('��DQG�WK�IODJ�ZLOO�EHFRPH�<(//2:�LI�VLPLODUO\�WKH�UDWLR�GHYLDWHV�PRUH�WKDQ�����
7UDQVPLVVLRQ���UHIHUV�WR�WKH�DYHUDJH�WUDQVPLVVLRQ�IURP�����WR�����QP��ZKLFK�LV�DURXQG���IRU�FORXGOHVVVN\��7KLV�IODJ�FRXOG�EH�LQIOXHQFHG�E\�QDWXUDO�FRQGLWLRQV��KLJK�PRXQWDLQV��VQRZ�DOEHGR��ORZ�DHURVROORDGV��FORXGV���,I�WKH�WUDQVPLVVLRQ�LV�EHWZHHQ�����DQG������WKH�IODJ�LV�*5((1��DERYH������EHORZ�����WKHIODJ�LV�<(//2:��DERYH�����EHORZ���WKH�IODJ�LV�5('��DQG�DERYH���WKH�IODJ�LV�%/$&.����:LWK�ORZWUDQVPLVVLRQV�WKH�<(//2:�IODJ�LV�XVHG�ZLWK�WUDQVPLVVLRQV�EHWZHHQ������������WKH�5('�IODJ�EHWZHHQ�����DQG�������DQG�WKH�%/$&.�IODJ�EHORZ������WUDQVPLVVLRQ��,I�WKH�IODJV�DUH�%/$&.�LW�LV�KLJKO\�OLNHO\WKDW�DQ�HUURU�RFFXUV�LQ�WKH�ZDYHOHQJWK�VFDOH��\HOORZ�DQG�UHG�IODJV�FRXOG�RFFXU�RFFDVLRQDOO\�
7KH�VFDQ�YDULDELOLW\B��LQGLFDWHV�YDULDWLRQV�LQ�WKH�WUDQVPLVVLRQ�IRU�ZDYHOHQJWK�UDQJH���GXULQJ�WKH�VFDQ�WKLV�IODJ�SULPDULO\�IRFXVHV�RQ�WKH�YDULDWLRQ�RYHU�WKH�IXOO�ZDYHOHQJWK�UDQJH�DQG�PRVWO\�UHIOHFWV�FKDQJLQJZHDWKHU�FRQGLWLRQV��7KH�IODJJLQJ�LV�RLQGLFDWLQJ�WKH�YDULDELOLW\�DQG�WKLV�LV�QRW�JLYHQ�LQ�WKH�VWDQGDUGFRORXU�VFKHPH��7KH�YDULDELOLW\�LV�JLYHQ�DV�WKH�UHODWLYH�VWDQGDUG�GHYDWLRQ��LQ�SHU�FHQW��RI�WKHWUDQVPLVVLRQV�DW�WKH�YDULRXV�ZDYHZOHQJWKV�
7UDQVPLVVLRQ���UHIHUV�WR�WKH�ZDYHOHQJWK�UDQJH�IURP�����±����QP��7KH�WUDQVPLVVLRQ�LV�FDOFXODWHG�EXWQRW�IODJJHG�LQ�YLHZ�RI�WKH�XQFHUWDLQW\�RI�WKLV�WUDQVPLVVLRQ�ZKLFK�GHSHQGLQJ�VWURQJO\�RQ�WKH�R]RQHHVWLPDWH��7KH�PRGHOOLQJ�LV�QRW�UHJDUGHG�DFFXUDWH�HQRXJK�WR�IODJ�RQ�WKLV�LQ�WKH�SUHVHQW�YHUVLRQ�RI�6+,&�
7KH�ORFDO�VKDSH�IODJ�LQGLFDWHV�WKH�YDULDELOLW\�RI�WKH�UDWLXR�RI�WZR�VXEVHTXHQW�LUUDGLDQFH�UHDGLQJV�FRPSDUG�WR�D�VLPLODU�UDWLR�LQ�WKH�PRGHOOHG�VSHFWUXP��7RJHWKHU�ZLWK�WHK�VSLNH�IODJ�WKLV�LV�XVHG�WR�LGHQWLI\ORFDO�GHYLDWLRQV�LQ�WKH�VSHFWUDO�VWUXFWXUH��7KLV�IODJ�LV�VHQVLVWLYH�WR�YHU\�UDSLG�FKDQJHV�LQ�HQYLURQPHQWDOFRQGLWLRQV�EXW�QRW�LQ�VORZ�YDULDWLRQV�GXULQJ�WKH�VFDQ�
���������������V]D����������89$BWUDQVPLVVLRQ��*5((1��7+,&.B&/28'6������������VFDQBYDULDELOLW\�

&216,'(5$%/(B9$5,$7,21B6&$1����ORFDO��*5((1�67$%/(��LQGLFDWLYH�HII��R]RQH�����������'8
�VKLIW�BIODJJLQJ�����������*5((1���������������������������������QP�
�VKLIW�BIODJJLQJ�����������*5((1���������������������������������QP�
�VWDUWBLUUDGLDQFHBIODJ���*5((1������������������������������������PD[LPXPBEHORZBILUVW������������
�6SLNH�ORFDOBVKDSH������*5((1
�7UDQVPLVVLRQB�����������*5((1��7+,&.B&/28'6�������������������������������DOO������������������
�VFDQBYDULDELOLW\B�������&216,'(5$%/(B9$5,$7,21B6&$1���������� VG�WUDQV�
�7UDQVPLVVLRQB�����������127B,03/(0(17('��������������������������������
�ORFDOBVKDSHBIODJ��������*5((1�67$%/(�����������������������������FULWHULXP�DQG�QUBVSLNHV�����������������������������������������������
�VSLNHBIODJBPHGLDQBEDVHG��*5((1���QUBVSLNHVBDERYHBLUU������������������������QUBVSLNHVBDERYHBLUU�����������������������

GHWHFWHG�������
�VWDUWBZDYHOHQJWKBIODJ������ *5((1���������������������������������QP����HIXYBEHORZ����������
�ODVWBZDYHOHQJWKBIODJ������� *5((1���������������������������������QP����HIXYBDERYH����������
�0HGLDQBLUUDGLDQFHBIODJ����� 127B(;75(0(�������������������0HGLDQB,UUDGLDQFH�����������������DW��������QP

��� &RUUHFWHG�VSHFWUDO�LUUDGLDQFH1250$/,=('�$1'�&255(&7('�63(&75$/�89�,55$',$1&(7KH�GLUHFWRU\�1/5�LWVHOI�ZLOO�KDYH�RXWSXW�ILOHV�ZLWK�VWDQGDUGLVHG�VSHFWUDO�RXWSXW��)RU�WKH�H[DPSOH�JLYHQDERYH���������L�1/5��ZKHUH�L�LV�WKH�LGBVSHFRXW�LGHQWLILHU�IRU�WKH�DQDO\VHG�VWDQGDUGLVHG�VSHFWUDOLUUDGLDQFH��7KLV�ILOH�LQFOXGHV�WZR�VKLIW�FRUUHFWHG�VSHFWUDO�LUUDGLDQFH�FROXPQV�ZLWK�����QP�ZDYHOHQJWKVWHSV��7KH�WZR�LUUDGLDQFH�FROXPQV�FRUUHVSRQG�WR�WZR�VOLW�IXQFWLRQV�� D VWDQGDUG�VOLW��XVXDOO\�WULDQJXODU�VOLW�ZLWK�D�):+0�RI�����QP��DQG� WKH�VOLW�IXQFWLRQ�SURYLGHG�IRU�WKH�LQVWUXPHQW�7KH�QRUPDOLVHG�DQG�FRUUHFWHG�VSHFWUD�H[WHQG�XS�WR�����QP��RU�KLJKHU�LI�VSHFLILHG�LQ�VHWWLQJV��PD[LPXP����QP���HYHQ�LI�WKH�LQVWUXPHQW�GRHV�QRW�PHDVXUH�XS�WR�����QP��,I�WKH�XSSHU�ZDYHOHQJWK�OLPLW�RI�WKHPHDVXUHPHQW�LV�H[FHHGHG�WKH�SURJUDP�DGGV�D�QRWH�WRW�WKH�GDWD�OLQH���127(��DERYH�PHDVXUHGZDYHOHQJWK�
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��� :DYHOHQJWK�VKLIW�UHVXOWV5(68/76�2)�:$9(/(1*7+�6+,)7�$1$/<6,67KH�VXEGLUHFWRU\��1/5?6+,)7?�FRQWDLQV�WKH�UHVXOWV�IRU�WKH�DQDO\VHG�VSHFWUDO�VKLIWV�LQ�WKUHH�W\SHV�RIRXWSXW�ILOHV�� �������V�1/5��ZKHUH�µV¶�HTXDOV�WKH�LGBVKLIW��FRQWDLQV�WKH�GHWDLOHG�LQIRUPDWLRQ�RQ�WKH�VKLIWDQDO\VLV��ZDYHOHQJWK�LQWHUYDO�IRU�WKH�VKLIW�GHWHUPLQDWLRQ��WKH�VKLIW�DQG�DQ�HVWLPDWHG�XQFHUWDLQW\LQ�WKH�VKLIW��DQG�WKH�HUURU�UDWLR��VKDSH�HUURU� �(5��LV�SURYLGHG��,I�WKH�HUURU�UDWLR��(5��H[FHHGVWKH�VPDOOHVW�RI�������DQG�����WLPHV�WKH�PLQLPDO�YDOXH�IRU�WKH�(5�WKH�PHVVDJH�³�(UURU�5DWLRH[FHHGV�´�DSSHDUV�RQ�WKH�GDWD�OLQH��DQG�WKH�VKLIW�UHVXOW�LV�QRW�XVHG�LQ�WKH�GHFRQYROXWLRQDQDO\VLV��)XUWKHUPRUH�WKH�VLJQLILFDQFH�RI�WKH�ZDYHOHQJWK�ILW�LV�HVWLPDWHG�DQG�LI�WKH�ILW�LV�QRWVLJQLILFDQW�DW����WKH�UHPDUN�127B6,*1,),&$17�LV�DGGHG�WR�WKH�GDWDOLQH�DQG�DOVR�WKHVHVKLIWV�DUH�QRW�XVHG��,Q�FDVH�RI�WRR�ODUJH�HUURUV�RU�QRQ�VLJQLILFDQW�VKLIWV�WKH�VKLIW�LV�WKHQ�REWDLQHGLQWHUSRODWLQJ��RU�H[WUDSRODWLQJ��IURP�FORVHVW�VKLIW�GHWHUPLQDWLRQV�WKDW�GR�QRW�H[FHHG�WKH�XSSHUOLPLW�IRU�WKH�(5��,I�QR�VKLIW�LV�IRXQG�WR�EH�UHOLDEOH�WKH�VKLIW�XVHG�LQ�WKH�DQO\VLV�LV���QP�� �������Z�1/5��ZKHUH�µZ¶�HTXDOV�WKH�LGBVKLIBDSSO��SURYLGHV�WZR�FROXPQV��WKH�PHDVXUHGZDYHOHQJWK�DQG�WKH�VKLIW�DSSOLHG�IRU�WKDW�ZDYHOHQJWK��5HVXOWV�DUH�GHULYHG�IURP�WKH�GHWDLOHGVKLIW�UHVXOWV�LQ�WKH�µV¶�ILOHV�� ���VKLV�1/5��SURYLGHV�GDLO\�YDULDWLRQ�LQ�WKH�ZDYHOHQJWK�VKLIWV�IRU�DOO�VSHFWUD�RI�D�GD\��5HVXOWVIRU�D�VXEVHW�RI��ZDYHOHQJWK�LQWHUYDOV�DUH�SURYLGHG�$ VXPPDU\�RI�VKLIW�UHVXOWV�SHU�VSHFWUXP�LV�JLYHQ�LQ�WKH�ILOHV����4&�1/5��ZKLFK�DUH�SODFHG�LQ�WKH1/5?4$4&?�VXEGLUHFWRU\��VHH�VHFWLRQ�6XPPDU\�RI�ZDYHOHQJWK�VKLIW�DQG�DQRPDO\�DQDO\VLV��EHORZ��
��� (IIHFWLYH�89�FDOFXODWLRQ�UHVXOWV5(68/76�2)�())(&7,9(�89�$1'�,17(*5$7('�,55$',$1&(7KH�VXEGLUHFWRU\�1/5?()89?�FRQWDLQV�UHVXOW�ILOHV�ZLWK�HIIHFWLYH�89�LUUDGLDQFHV�EDVHG�RQ�WKH�VKLIWFRUUHFWHG�DQG�GHFRQYROXWHG�GDWD�ILOHV��6HYHUDO�DFWLRQ�VSHFWUD�DUH�XVHG�DQG�ZDYHOHQJWKV�DUH�LQWHJUDWHGXS�WR���������������DQG�����QP��)LOHQDPHV��IRU�GD\����������HI����1/5�����HI����1/5�HWF�)XUWKHUPRUH�DQDO\VHG�LUUDGLDQFH�GDWD�DUH�SURYLGHG�IRU�FHUWDLQ�ZDYHOHQJWK�UDQJHV�����BVWHS�1/5
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