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





�

*(77,1*�67$57('
,QIRUPDWLRQ(SL,QIR�LV�D�PXOWL�SXUSRVH�FRPSXWHU�SURJUDP�GHVLJQHG�IRU�HSLGHPLRORJLFDO�UHVHDUFKHUVDQG�SXEOLF�KHDOWK�SHUVRQQHO��(SL,QIR�FRQVLVWV�RI�D�VHULHV�RI�FRPSXWHU�SURJUDPVGHVLJQHG�WR�KHOS�ZLWK�VXUYH\�GHVLJQ��VLPSOH�VWDWLVWLFV�DQG�VDPSOH�VL]H�FDOFXODWLRQV�GDWD�HQWU\��GDWD�FKHFNLQJ��GDWD�DQDO\VLV��TXHVWLRQQDLUH�GHVLJQ��DQG�UHSRUW�ZULWLQJ�7R�XVH�WKLV�ERRN�\RX�VKRXOG�EH�VHDWHG�DW�\RXU�FRPSXWHU�DQG�IROORZ�WKH�VWHS�E\�VWHSLQVWUXFWLRQV�WR�FRPSOHWH�D�WDVN�2Q�GLIIHUHQW�FRPSXWHU�V\VWHPV�WKHUH�ZLOO�EH�GLIIHUHQW�ZD\V�RI�VWDUWLQJ�(SL,QIR��2QPRVW��KRZHYHU��LW�ZLOO�EH�VXIILFLHQW�WR�LVVXH�WKH�FRPPDQG�HSL RU�HSL� DW�WKH�06'26SURPSW�DQG�SUHVV�WKH�H�NH\�6RPH�RI�WKH�H[HUFLVHV�LQ�WKLV�ERRN�XVH�WKH�GDWD�ILOH�26:(*2�5(&�ZKLFK�LV�VXSSOLHGZLWK�(SL,QIR��,I�\RX�FDQQRW�ILQG�WKLV�ILOH�LW�LV�OLNHO\�WR�EH�VWRUHG�LQ�WKH�?HSL��GLUHFWRU\RQ�WKH�KDUG�GLVN�RI�\RXU�FRPSXWHU�,QVWUXFWLRQV
�� 6WDUW�(SL,QIR��2Q�GLIIHUHQW�FRPSXWHU�V\VWHPV�WKHUH�ZLOO�EH�GLIIHUHQW�ZD\V�RI�VWDUWLQJ(SL,QIR��2Q�PRVW��KRZHYHU��LW�ZLOO�EH�VXIILFLHQW�WR�LVVXH�WKH�FRPPDQG�HSL RU�HSL� DWWKH�06'26�SURPSW�DQG�SUHVV�WKH�H�NH\�
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(3('
,QVWUXFWLRQV
�� 6WDUW�(SL,QIR�
�� 6HOHFW�3URJUDPV�IURP�WKH�(SL,QIR�WRS�OHYHO�PHQX��7R�VHOHFW�DQ�LWHP�IURP�WKH�WRS�OHYHO�PHQX�\RX�PXVW�ILUVW�PRYH�WKH�KLJKOLJKWHG�EDU�XVLQJ�WKH�]�DQG�[�NH\V��:KHQWKH�KLJKOLJKWHG�EDU�LV�RYHU�WKH�PHQX�LWHP�\RX�ZDQW�WR�VHOHFW��LQ�WKLV�FDVH�3URJUDPV�SUHVV�WKH�H�NH\�WR�VHOHFW�LW��$�GURS�GRZQ�PHQX�ZLOO�WKHQ�DSSHDU�
�� 6HOHFW�(3('�IURP�WKH�GURS�GRZQ�PHQX��7R�VHOHFW�DQ�LWHP�IURP�D�GURS�GRZQ��PHQX\RX�PXVW�ILUVW�PRYH�WKH�KLJKOLJKWHG�EDU�XVLQJ�WKH�Z�DQG�\�NH\V��:KHQ�WKHKLJKOLJKWHG�EDU�LV�RYHU�WKH�QDPH�RI�WKH�SURJUDP�\RX�ZLVK�WR�XVH��LQ�WKLV�FDVH�(3('�SUHVV�WKH�H�NH\�WR�VHOHFW�LW��7KH�VHOHFWHG�SURJUDP�ZLOO�WKHQ�VWDUW�,QIRUPDWLRQ2QFH�(3('�LV�VWDUWHG�WKH�VFUHHQ�ZLOO�EH�EODQN�H[FHSW�IRU�WKH�WRS�DQG�ERWWRP�OLQHV�RIWKH�VFUHHQ�7KH�WRS�OLQH�RI�WKH�VFUHHQ�LV�FDOOHG�WKH�PHQX�EDU��$OO�WKH�FRPPDQGV�DYDLODEOH�ZLWKLQ(3('�DUH�DFFHVVHG�IURP�WKH�PHQX�EDU��7R�VHOHFW�DQ�LWHP�IURP�WKH�PHQX�EDU�SUHVV�WKHDVVRFLDWHG�IXQFWLRQ�NH\��)RU�H[DPSOH��WR�DFFHVV�FRPPDQGV�WKDW�GHDO�ZLWK�ILOHV��H�J�ORDGLQJ�DQG�VDYLQJ�ILOHV��\RX�ZRXOG�QHHG�WR�SUHVV�WKH�P�NH\��$OO�FRPPDQGV�DUHVHOHFWHG�IURP�PHQXV�RI�WKH�¨KLJKOLJKWHG�EDU©�W\SH�7KH�ERWWRP�OLQH�RI�WKH�VFUHHQ�LV�FDOOHG�WKH�VWDWXV�OLQH�DQG�FRQYH\V�LQIRUPDWLRQ�DERXWWKH�GRFXPHQW�EHLQJ�HGLWHG��$�W\SLFDO�VWDWXV�OLQH�PLJKW ORRN�OLNH�WKLV����817,7/('����������������(3('������������3����/����&����::�,QV817,7/('�LV�WKH�QDPH�RI�WKH�ILOH�EHLQJ�HGLWHG��LW�LV�¨XQWLWOHG©�EHFDXVH�LW�KDV�QRW�\HWEHHQ�VDYHG�WR�GLVN�DQG�GRHV�QRW�KDYH�D� ILOHQDPH��7KH�ODUJH�QXPEHU����������LV�WKH�DPRXQW�RI�IUHH�PHPRU\�DYDLODEOH�WR�(3('�7KH�QXPEHUV�SUHFHGHG�E\�WKH�OHWWHUV�3��/��DQG�&�DUH�WKH�FXUUHQW�SDJH��OLQH��DQG�FROXPQ�:RUGZUDS��::��PHDQV�WKDW�WH[W�ZLOO�DXWRPDWLFDOO\�EH�¨ZUDSSHG©�RQWR�WKH�QH[W�OLQHZKHQ�LW�UHDFKHV�WKH�HGJH�RI�WKH�VFUHHQ��7KLV�PHDQV�WKDW�\RX�GR�QRW�QHHG�WR�SUHVV�HDW�WKH�HQG�RI�HDFK�OLQH�,QVHUW��,QV��PHDQV�WKDW�ZKDW�\RX�W\SH�ZLOO�QRW�W\SH�RYHU�ZKDW�LV�DOUHDG\�RQ�WKH�VFUHHQEXW�ZLOO�EH�LQVHUWHG�LQWR�WKH�WH[W�$OVR�RQ�WKH�VFUHHQ�\RX�ZLOO�VHH�D�VPDOO�IODVKLQJ�OLQH�RU�EORFN��7KLV�LV�FDOOHG�WKH� FXUVRU�:KDWHYHU�\RX�W\SH�DW�WKH�NH\ERDUG�ZLOO�DSSHDU�RQ�WKH�VFUHHQ�DW�WKH�FXUVRU�SRVLWLRQ�



�

6(77,1*�83�(3('�$6�$�:25'352&(6625
,QVWUXFWLRQV
�� 6HOHFW�WKH�6HW�PHQX�E\�SUHVVLQJ�T�
�� 3RLQW�WR�WKH�::�7;7�4(6�0RGH�RSWLRQ�XVLQJ�WKH�DUURZ�NH\V�
�� 3UHVV�WKH�VSDFH�EDU�XQWLO�WKH�PRGH�UHDGV�::�
�� 3UHVV�WKH�A�NH\�WR�FORVH�WKH�PHQX�DQG�UHWXUQ�WR�WKH�HGLWLQJ�VFUHHQ�,QIRUPDWLRQ(3('�SHUIRUPV�WKUHH�VHSDUDWH�IXQFWLRQV����:RUGSURFHVVLQJ�DQG�5HSRUW�:ULWLQJ

���&UHDWLQJ�TXHVWLRQQDLUHV��GDWD�HQWU\�VFUHHQV��IRU�XVH�ZLWK�WKH�(17(5�SURJUDP
���(GLWLQJ�FRPPDQG�ILOHV�IRU�XVH�ZLWK�WKH�$1$/<6,6�SURJUDP

(DFK�RI�WKHVH�IXQFWLRQV�UHTXLUH�GLIIHUHQW�WH[W�HGLWLQJ�IHDWXUHV��7KLV�PHDQV�WKDW�EHIRUH\RX�VWDUW�HQWHULQJ�WH[W�\RX�KDYH�WR�WHOO�(3('�KRZ�WR�EHKDYH�)RU�ZRUGSURFHVVLQJ�ZRUN�\RX�VKRXOG�VHW�::�7;7�4(6�0RGH�WR�::�)RU�FUHDWLQJ�GDWD�HQWU\�VFUHHQV�\RX�VKRXOG�VHW�::�7;7�4(6�0RGH�WR�4(6�)RU�$1$/<6,6�FRPPDQG�ILOHV�DQG�JHQHUDO�HGLWLQJ�RI�WH[W�ILOHV�\RX�VKRXOG�VHW::�7;7�4(6�0RGH�WR�7;7�7KH�FXUUHQW�(3('�PRGH�LV�VKRZQ�RQ�WKH�VWDWXV�OLQH�7KH�FKRLFH�RI�ZKHWKHU�WR�XVH�(3('�LQ�,QVHUW�RU�2YHUW\SH�PRGH�LV�XS�WR�\RX��,I�\RX�DUHQHZ�WR�ZRUGSURFHVVLQJ�LW�LV�EHVW�WR�VWLFN�WR� ,QVHUW�PRGH�DV�WKLV�PDNHV�LW�GLIILFXOW�WR�ORVHWH[W�E\�W\SLQJ�RYHU�LW�+HOSIXO�7LSV<RX�FDQ�PRYH�EHWZHHQ�,QVHUW�DQG�2YHUW\SH�PRGHV�E\�XVLQJ�WKH�6HWT�PHQX�RU�E\SUHVVLQJ�WKH�K�NH\�,I�\RX�QHHG�KHOS�RQ�D�SDUWLFXODU�(3('�FRPPDQG�WKHQ�ILUVW�VHOHFW�WKH�PHQX�RQ�ZKLFKWKH�FRPPDQG�LV�ORFDWHG��SRLQW�WR�WKH�SDUWLFXODU�FRPPDQG�DQG�SUHVV�O��(3('�ZLOOUHVSRQG�ZLWK�KHOS�IRU�WKDW�FRPPDQG��3UHVV�A�WR�VWDUW�XVLQJ�(3('�DJDLQ�(3('�ZLOO�UHVSRQG�WR�:RUG6WDU�FRPPDQGV��6RPH�:RUG6WDU�GRW�FRPPDQGV�DUHVXSSRUWHG�EXW�WKH�GRW�LV�UHSODFHG�ZLWK�WKH�#�FKDUDFWHU��H�J��\RX�FDQ�W\SH�#3$�RQ�DEODQN�OLQH�WR�VWDUW�D�QHZ�SDJH��
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(17(5,1*�7(;7
,QVWUXFWLRQV
�� 2Q�WKH�EODQN�VFUHHQ�FRS\�WKH�WH[W�IURP�WKH�H[DPSOH�WH[W�RQ�WKH�QH[W�SDJH��7\SH�LQ�WKHXVXDO�ZD\��KROGLQJ�GRZQ�M�IRU�D�FDSLWDO�OHWWHU�
�� 5HPHPEHU�QRW�WR�SUHVV�H�DW�WKH�HQG�RI�HDFK�OLQH��2QO\�SUHVV�H�DW�WKH�HQG�RI�HDFKSDUDJUDSK�RU�WR�DGG�EODQN�OLQHV�
�� ,I�\RX�PDNH�D�PLVWDNH�ZKHQ�W\SLQJ�PRYH�EDFN�WR�WKH�PLVWDNH�ZLWK�WKH�DUURZ�NH\V�DQGSUHVV�F��7KH�RIIHQGLQJ�FKDUDFWHU�ZLOO�EH�UHPRYHG��7\SH�WKH�FRUUHFW�OHWWHU�
�� 'RQ©W�SODFH�WKH�WLWOH�LQ�WKH�FHQWUH�RI�WKH�VFUHHQ�XVLQJ�N�RU�Y��:DLW�XQWLO�\RX�KDYHW\SHG�WKH�H[DPSOH�WH[W��8VH�WKH�DUURZ�NH\V�WR�PRYH�WR�WKH�WLWOH�OLQH�DQG�SUHVV�R�WRVHOHFW�WKH�7[W�PHQX��)URP�WKLV�PHQX�VHOHFW�WKH�RSWLRQ�&HQWUH�FXUUHQW�OLQH�7KLV�ZLOO�SODFH�WKH�WLWOH�LQ�WKH�FHQWUH�RI�WKH�OLQH�
�� ,I�DIWHU�FRUUHFWLQJ�WH[W�WKH�OD\RXW�RI�WKH�WH[W�ORRNV�D�ELW�RGG�WKHQ�PRYH�WR�WKH�EHJLQQLQJRI�WKH�SDUDJUDSK�XVLQJ�WKH�DUURZ�NH\V�DQG�VHOHFW�WKH�7[W�PHQX�E\�SUHVVLQJ�R��6HOHFWWKH�RSWLRQ�)RUPDW�SDUDJUDSK��7KH�WH[W�ZLOO�EH�UHIRUPDWWHG�+HOSIXO�7LSV3UHVV�WKH�NH\V�OLJKWO\��,I�\RX�KROG�D�NH\�GRZQ�IRU�WRR�ORQJ�LW�ZLOO�EH�W\SHG�RYHU�DQGRYHU�DJDLQ��UHSHDWHG��<RX�FDQ�DOVR�XVH�WKH�EDFN�VSDFH�NH\�WR�FRUUHFW�PLVWDNHV��7KH�F�NH\�UHPRYHV�WKHFKDUDFWHU�DW�WKH�FXUVRU�SRVLWLRQ��7KH�EDFN�VSDFH�NH\�UHPRYHV�WKH�FKDUDFWHU�WR�WKH�OHIW�RIWKH�FXUVRU�SRVLWLRQ�,I�\RX�VHOHFW�WKH�ZURQJ�FRPPDQG�RU�PHQX�\RX�FDQ�FDQFHO�LW�E\�SUHVVLQJ�WKH�A�NH\�,W�LV�EHVW�WR�OHDYH�IRUPDWWLQJ�LQIRUPDWLRQ�XQWLO�\RX�KDYH�ILQLVKHG�W\SLQJ�WKH�GRFXPHQW�7KLV�ZD\�\RX�FDQ�PDNH�GHFLVLRQV�DERXW�WKH�ZD\�D�GRFXPHQW�VKRXOG�ORRN�LQ�WKH�FRQWH[WRI�WKH�ZKROH�GRFXPHQW��,W�ZLOO�DOVR�KHOS�\RX�EH�FRQVLVWHQW�LQ�WKH�GHVLJQ�DQG�OD\RXW�RI\RXU�GRFXPHQWV�
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(;$03/(�7(;7
0HWKRGV�RI�&ROOHFWLQJ�'DWD

7KH�PHWKRGV�RI�FROOHFWLQJ�LQIRUPDWLRQ�PD\�EH�EURDGO\FODVVLILHG�DV�IROORZV�
2%6(59$7,21��7KH�XVH�RI�WHFKQLTXHV�YDU\LQJ�IURPVLPSOH�YLVXDO�REVHUYDWLRQ�WR�WKRVH�UHTXLULQJVSHFLDOLVW�VNLOOV��H�J��FOLQLFDO�H[DPLQDWLRQ��VRSKLVWLFDWHG�HTXLSPHQW�RU�IDFLOLWLHV�VXFK�DVUDGLRORJLFDO��ELRFKHPLFDO��RU�PLFURELRORJLFDOH[DPLQDWLRQV�
,17(59,(:6�$1'�6(/)�$'0,1,67(5('�48(67,211$,5(6�,QWHUYLHZV�PD\�EH�PRUH�RU�OHVV�VWUXFWXUHG��,Q�ZHDNO\VWUXFWXUHG�LQWHUYLHZV�WKH�LQYHVWLJDWRU�IROORZV�OHDGVDV�WKH\�DULVH��DV�LQ�KLVWRU\�WDNLQJ�LQ�FOLQLFDOPHGLFLQH���,Q�D�KLJKO\�VWUXFWXUHG�LQWHUYLHZ�TXHVWLRQV�DUH�GHFLGHG�LQ�DGYDQFH�DQG�DUH�DVNHG�LQ�WKHVDPH�RUGHU�IRU�HDFK�UHVSRQGHQW��:LWK�D�VHOI�DGPLQLVWHUHG�TXHVWLRQQDLUH��WKH�UHVSRQGHQW�UHDGV�WKHTXHVWLRQV�DQG�DQVZHUV�WKHP�KLPVHOI��7KH�KLJKO\VWUXFWXUHG�PHWKRG�LV�SUHIHUUHG�VLQFH�GDWD�ZLOO�EH�LQD�VWDQGDUG�IRUP�DFFHVVLEOH�WR�VWDWLVWLFDO�DQDO\VLV�/HVV�VWUXFWXUHG�LQWHUYLHZV�PD\�EH�XVHIXO�LQSUHOLPLQDU\�VXUYH\V�
'2&80(17$5<�6285&(6��&OLQLFDO�UHFRUGV��ELUWK�DQGGHDWK�FHUWLILFDWHV��SXEOLVKHG�PRUWDOLW\�VWDWLVWLFV�FHQVXV�WDEOHV��	F��,QIRUPDWLRQ�JDWKHUHG�IURP�VXFKVRXUFHV�LV�RIWHQ�FDOOHG�VHFRQGDU\�GDWD�
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6$9,1*�$1'�35,17,1*�7(;7
,QVWUXFWLRQV
�� 6HOHFW�6DYH�E\�SUHVVLQJ�W��:KHQ�SURPSWHG�JLYH�WKH�ILOHQDPH�67$57,1*�7;7�DQGSUHVV�WKH�H�NH\��7KH�GRFXPHQW�ZLOO�EH�VDYHG�WR�GLVN��7KH�ILUVW�WLPH�\RX�VDYH�D�ILOH\RX�PD\�EH�DVNHG�6DYH�IRUPDWWLQJ�LQIR"���<�1��,I�\RX�SUHVV�<�WKH�FXUUHQWPRGH��PDUJLQV��SDJH�OHQJWK��	F��ZLOO�EH�VDYHG�ZLWK�WKH�ILOH�DQG�EH�UHVWRUHG�ZKHQ�WKHILOH�LV�ORDGHG�
�� &KHFN�WKDW�WKH�SULQWHU�LV�21��WKDW�WKH�¨2Q�OLQH©�RU�¨5HDG\©�OLJKW�LV�21��DQG�WKDW�SDSHULV�LQ�WKH�SULQWHU�
�� 6HOHFW�WKH�3ULQW�PHQX�E\�SUHVVLQJ�S�DQG�VHOHFW�WKH�3ULQW�ILOH�QRZ�RSWLRQ�7KH�GRFXPHQW�VKRXOG�SULQW�
�� 6HOHFW�'RQH�E\�SUHVVLQJ�X��7KLV�ZLOO�UHWXUQ�\RX�WR�WKH�(SL,QIR�WRS�OHYHO�PHQX�+HOSIXO�7LSV7KH�GRFXPHQW�KDV�EHHQ�VDYHG�WR�GLVN��,W�FDQ�EH�UHWULHYHG�XVLQJ�WKH�ILOHQDPH�WKDW�\RXVSHFLILHG��:KHQ�QDPLQJ�ILOHV�FKRRVH�D�VHQVLEOH�DQG�HDVLO\�UHFRJQL]DEOH�QDPH��7KHFRQYHQWLRQV�IRU�QDPLQJ�ILOHV�DUH�WKH�VDPH�DV�IRU�06'26��L�H����FKDUDFWHUV�IRU�WKHQDPH�DQG���FKDUDFWHUV�IRU�WKH�H[WHQVLRQ�VHSDUDWHG�E\�D�IXOO�VWRS��7U\�WR�EH�FRQVLVWHQW�LQ�\RXU�XVH�RI�H[WHQVLRQV��7U\�WR�XVH�WKH�H[WHQVLRQV��7;7�RU��'2&IRU�ZRUGSURFHVVHG�ILOHV���4(6�IRU�TXHVWLRQQDLUH�ILOHV��WKLV�H[WHQVLRQ�LV�DGGHGDXWRPDWLFDOO\�ZKHQ�(3('�LV�LQ�4(6�PRGH����&+.�IRU�&+(&.�ILOHV��WKLV�H[WHQVLRQ�LVDGGHG�DXWRPDWLFDOO\�E\�&+(&.���DQG��3*0�IRU�$1$/<6,6�FRPPDQG�ILOHV�)LOHQDPHV�PXVW�EH�XQLTXH��,I�\RX�VSHFLI\�WKH�QDPH�RI�D�ILOH�WKDW�DOUHDG\�H[LVWV�WKHQ(3('�ZLOO�DVN�LI�\RX�ZDQW�WR�RYHUZULWH�WKH�ILOH��,I�\RX�DUH�QRW�VXUH�WKDW�\RX�ZDQW�WRRYHUZULWH�WKH�ILOH�WKHQ�VSHFLI\�D�GLIIHUHQW�ILOHQDPH�:KHQ�ZRUNLQJ�RQ�D�ORQJ�GRFXPHQW�LW�LV�EHVW�WR�VDYH�\RXU�ZRUN�IUHTXHQWO\���HVSHFLDOO\LI�ZKHUH�\RX�ZRUN�LV�SURQH�WR�IOXFWXDWLRQV�RU�FXWV�LQ�WKH�HOHFWULFLW\�VXSSO\��<RX�FDQVDYH�D�GRFXPHQW�E\�SUHVVLQJ�W��,I�\RX�GR�QRW�VDYH�\RXU�GRFXPHQW�DQG�WKH�SRZHU�IDLOV�\RX�ZLOO�ORVH�\RXU�ZRUN�%HIRUH�LVVXLQJ�WKH�SULQW�FRPPDQG�FKHFN�WKDW�WKH�SULQWHU�LV�FRQQHFWHG�WR�\RXU�FRPSXWHUDQG�LV�¨2Q�OLQH©�RU�¨5HDG\©��,I�\RX�WU\�WR�SULQW�D�GRFXPHQW�ZLWK�D�SULQWHU�QRW�FRQQHFWHGRU�VZLWFKHG�RII�WKHQ�(3('�PD\�¨FUDVK©�DQG�\RX�PD\�ORVH�\RXU�ZRUN�(3('�UHTXLUHV�WKDW�\RX�VDYH�\RXU�GRFXPHQW�EHIRUH�SULQWLQJ��,I�\RX�KDYH�QRW�VDYHG�WKHGRFXPHQW�(3('�ZLOO�SURPSW�\RX�WR�VDYH�WKH�ILOH�EHIRUH�SULQWLQJ�



�

&255(&7,1*�7(;7
,QVWUXFWLRQV
�� 6WDUW�(3('�E\�VHOHFWLQJ�LW�IURP�WKH�3URJUDPV�PHQX��2QFH�(3('�VWDUWV�VHOHFW�WKH)LOH�PHQX�E\�SUHVVLQJ�P��6HOHFW�WKH�2SHQ�ILOH�WKLV�ZLQGRZ�RSWLRQ��7\SHWKH�ILOHQDPH�67$57,1*�7;7�DQG�SUHVV�H��7KH�WH[W�\RX�W\SHG�DSSHDUV�RQ�WKHVFUHHQ�
�� 8VLQJ�WKH�NH\V�VKRZQ�EHORZ��PRYH�WKH�FXUVRU�DURXQG�WKH�WH[W��DGGLQJ�DQG�FKDQJLQJ�WKHZRUGV�VKRZQ�LQ�WKH�H[DPSOH�RQ�WKH�QH[W�SDJH��] 2QH�FKDUDFWHU�OHIW[� 2QH�FKDUDFWHU�ULJKWZ 2QH�OLQH�XS\� 2QH�OLQH�GRZQE���] %HJLQQLQJ�RI�SUHYLRXV�ZRUGE���[ %HJLQQLQJ�RI�QH[W�ZRUGJ %HJLQQLQJ�RI�OLQHG (QG�RI�OLQH
�� &KHFN�\RXU�ZRUN�FDUHIXOO\�DQG�FRUUHFW�DQ\�PLVWDNHV�\RX�ILQG�
�� 6DYH�WKH�ILOH�E\�SUHVVLQJ�W�+HOSIXO�7LSV,Q�DGGLWLRQ�WR�WKHVH�NH\V�\RX�FDQ�XVH�WKH� �̂DQG� �̀NH\V�WR�PRYH�WR�WKH�SUHYLRXVDQG�QH[W�SDJH�RI�D�GRFXPHQW��E��� �̂DQG�E��� �̀PRYH�WR�WKH�WRS�DQGERWWRP�RI�WKH�GRFXPHQW�7R�PRYH�WR�WKH�WRS�RU�ERWWRP�RI�WKH�VFUHHQ�XVH�E���J�DQG�E���G�<RX�FDQ�RQO\�PRYH�WKH�FXUVRU�RYHU�WH[W�DQG�OLQHV�WKDW�KDYH�DOUHDG\�EHHQ�W\SHG�DQG�QRWRYHU�HPSW\�VSDFH�DW�WKH�HQG�RI�WKH�GRFXPHQW�,I�\RX�GHOHWH�VRPHWKLQJ�E\�PLVWDNH�WKHQ�FKRRVH�WKH�8QGR�WKLV�OLQH�RSWLRQ�IURPWKH�7[WR�PHQX��7KLV�ZLOO�UHVWRUH�WKH�FKDUDFWHUV�\RX�GHOHWHG�,I�DIWHU�FRUUHFWLQJ�WH[W�WKH�OD\RXW�RI�WKH�WH[W�ORRNV�D�ELW�RGG�WKHQ�PRYH�WR�WKH�EHJLQQLQJRI�WKH�SDUDJUDSK�XVLQJ�WKH�DUURZ�NH\V�DQG�VHOHFW�WKH�7[W�PHQX�E\�SUHVVLQJ�R��6HOHFWWKH�RSWLRQ�)RUPDW�SDUDJUDSK��7KH�WH[W�ZLOO�EH�UHIRUPDWWHG�,I�\RX�FDQQRW�UHPHPEHU�WKH�QDPH�RI�WKH�ILOH�\RX�ZDQW�WR�UHWULHYH�WKHQ�SUHVV�H�ZKHQSURPSWHG�IRU�D�ILOHQDPH��(3('�ZLOO�UHVSRQG�ZLWK�D�PHQX�OLVWLQJ�ILOHV�LQ�WKH�FXUUHQWGLUHFWRU\�



�

(;$03/(�7(;7
0HWKRGV�RI�&ROOHFWLQJ�'DWD

7KH�PHWKRGV�RI�FROOHFWLQJ�GDWD�PD\�EH�EURDGO\FODVVLILHG�DV�IROORZV�
2%6(59$7,21��7KH�XVH�RI�WHFKQLTXHV�YDU\LQJ�IURPVLPSOH�YLVXDO�REVHUYDWLRQ�WR�WKRVH�QHHGLQJ�VSHFLDOVNLOOV��H�J��FOLQLFDO�H[DPLQDWLRQ���VRSKLVWLFDWHGHTXLSPHQW�RU�IDFLOLWLHV�VXFK�DV�UDGLRORJLFDO�ELRFKHPLFDO��RU�PLFURELRORJLFDO�H[DPLQDWLRQV�
,17(59,(:6�$1'�6(/)�$'0,1,67(5('�48(67,211$,5(6�,QWHUYLHZV�PD\�EH�PRUH�RU�OHVV�VWUXFWXUHG��,Q�ZHDNO\VWUXFWXUHG�LQWHUYLHZV�WKH�LQWHUYLHZHU�IROORZV�OHDGVDV�WKH\�DULVH��DV�LQ�KLVWRU\�WDNLQJ�LQ�FOLQLFDOPHGLFLQH���,Q�D�KLJKO\�VWUXFWXUHG�LQWHUYLHZ�TXHVWLRQV�DUH�GHFLGHG�LQ�DGYDQFH�DQG�DUH�DVNHG�LQ�WKHVDPH�RUGHU�IRU�HDFK�UHVSRQGHQW��:LWK�D�VHOI�DGPLQLVWHUHG�TXHVWLRQQDLUH��WKH�UHVSRQGHQW�UHDGV�WKHTXHVWLRQV�DQG�DQVZHUV�WKHP�KLPVHOI��7KH�KLJKO\VWUXFWXUHG�PHWKRG�LV�SUHIHUUHG�VLQFH�GDWD�ZLOO�EH�LQD�VWDQGDUG�IRUP�DFFHVVLEOH�WR�FRPSXWHU�EDVHG�VWRUDJHDQG�VWDWLVWLFDO�DQDO\VLV��/HVV�VWUXFWXUHG�LQWHUYLHZVPD\�EH�XVHIXO�LQ�SUHOLPLQDU\�VXUYH\V�
'2&80(17$5<�6285&(6��&OLQLFDO�UHFRUGV��ELUWK�DQGGHDWK�FHUWLILFDWHV��SXEOLVKHG�PRUWDOLW\�VWDWLVWLFV�FHQVXV�WDEOHV��	F��,QIRUPDWLRQ�JDWKHUHG�IURP�VXFKVRXUFHV�LV�RIWHQ�UHIHUUHG�WR�DV�VHFRQGDU\�GDWD�

&KDQJHV�WR�WKH�RULJLQDO�H[DPSOH�WH[W�DUH�VKRZQ�LQ�EROG�LWDOLFV�



�

6($5&+,1*�)25�7(;7
,QVWUXFWLRQV
�� 0RYH�WKH�FXUVRU�WR�WKH�EHJLQQLQJ�RI�WKH�GRFXPHQW�
�� 6HOHFW�WKH�)LQG�PHQX�E\�SUHVVLQJ�U�
�� 6HOHFW�WKH�)LQG���RSWLRQ�
�� 7\SH�FOLQLFDO�DQG�SUHVV�H�
�� 7\SH�Z�DQG�SUHVV�H��(3('�ZLOO�VHDUFK�IRUZDUG�WKURXJK�WKH�GRFXPHQW�XQWLO�LW�ILQGVWKH�WH[W�¨FOLQLFDO©�DQG�KLJKOLJKW�LW�+HOSIXO�7LSV<RX�FDQ�VHDUFK�IRU�WKH�QH[W�RFFXUUHQFH�RI�D�ZRUG�E\�VHOHFWLQJ�WKH�5HSHDW�/DVW)LQG�5HSODFH�RSWLRQ�IURP�WKH�)LQGU�PHQX�,Q�WKH�DERYH�H[HUFLVH�\RX�W\SHG�Z�ZKHQ�DVNHG�IRU�RSWLRQV��7KH�Z�VLJQLILHG�WKDW�\RXZDQWHG�WR�VHDUFK�IRU�D�VLQJOH�ZRUG�DQG�QRW�SDUW�RI�D�ORQJHU�ZRUG��7KH�RSWLRQV�DYDLODEOHDUH� Z���ZKROH�ZRUGVF ��WKH�VHDUFK�ZLOO�EH�FDVH�VHQVLWLYHJ���VHDUFK�WKH�HQWLUH�ILOH�VWDUWLQJ�DW�WKH�EHJLQQLQJ��J� �JOREDO�X���VHDUFK�EDFNZDUG��XSZDUG��IURP�FXUVRUE���OLPLWV�VHDUFK�WR�PDUNHG�EORFN

2SWLRQV�FDQ�EH�XVHG�LQ�DQ\�FRPELQDWLRQ��7KH�RSWLRQV�ZF�LQVWUXFWV�(3('�WR�VHDUFK�IRUZKROH�ZRUGV�WDNLQJ�LQWR�DFFRXQW�WKH�FDVH�RI�OHWWHUV�6HDUFKHV�DUH�DOZD\V�IRUZDUG�IURP�WKH�FXUVRU�XQOHVV�WKH�X��XSZDUGV��RU�J��JOREDO�RSWLRQ�LV�VSHFLILHG�



��

$8720$7,&$//<�5(3/$&,1*�7(;7
,QVWUXFWLRQV
�� 0RYH�WKH�FXUVRU�WR�WKH�EHJLQQLQJ�RI�WKH�GRFXPHQW�
�� 6HOHFW�WKH�)LQG�PHQX�E\�SUHVVLQJ�U�
�� 6HOHFW�WKH�)LQG�DQG�5HSODFH���RSWLRQ�
�� 7\SH�VRSKLVWLFDWHG�DQG�SUHVV�H�
�� 7\SH�FRPSOLFDWHG�DQG�SUHVV�H�
�� 7\SH�Z�DQG�SUHVV�H��(3('�ZLOO�VHDUFK�IRUZDUG�WKURXJK�WKH�GRFXPHQW�XQWLO�LW�ILQGVWKH�WH[W�¨VRSKLVWLFDWHG©�DQG�KLJKOLJKW�LW��7\SH�<�WR�WKH�5HSODFH"��<�1�$�4��SURPSW��(3('�ZLOO�UHSODFH�WKH�ZRUG�+HOSIXO�7LSV<RX�FDQ�UHSHDW�WKH�)LQG���RU�)LQG�DQG�5HSODFH���RSHUDWLRQ�E\�VHOHFWLQJ�WKH5HSHDW�/DVW�)LQG�5HSODFH�RSWLRQ�IURP�WKH�)LQGU�PHQX�,Q�WKH�DERYH�H[HUFLVH�\RX�W\SHG�Z�ZKHQ�DVNHG�IRU�RSWLRQV��7KH�Z�VLJQLILHG�WKDW�\RXZDQWHG�WR�VHDUFK�IRU�D�VLQJOH�ZRUG�QRW�D�SDUW�RI�D�ZRUG��7KH�RSWLRQV�DYDLODEOH�DUH�Z���ZKROH�ZRUGVF���WKH�VHDUFK�ZLOO�EH�FDVH�VHQVLWLYHJ���VHDUFK�WKH�HQWLUH�ILOH�VWDUWLQJ�DW�WKH�EHJLQQLQJ��J� �JOREDO�X���VHDUFK�EDFNZDUGV��XSZDUGV��IURP�WKH�FXUVRUQ���UHSODFH�ZLWKRXW�DVNLQJE���OLPLWV�VHDUFK�WR�PDUNHG�EORFN

2SWLRQV�FDQ�EH�XVHG�LQ�DQ\�FRPELQDWLRQ��)RU�H[DPSOH�WKH�RSWLRQ�ZQJ�LQVWUXFWV�(3('WR�VHDUFK�WKH�ZKROH�ILOH��J��IRU�ZKROH�ZRUGV��Z��LJQRULQJ�WKH�FDVH�RI�OHWWHUV�DQG�UHSODFHWKHP�DOO�ZLWKRXW�DVNLQJ��Q��6HDUFKHV�DUH�DOZD\V�IRUZDUG�IURP�WKH�FXUVRU�XQOHVV�WKH�X��XSZDUGV��RU�J��JOREDO�RSWLRQ�LV�VSHFLILHG�7KH�5HSODFH"��<�1�$�4���SURPSW�DOVR�DOWHUV�WKH�RSHUDWLRQ�RI�WKH�)LQG�DQG5HSODFH���IXQFWLRQ�<���5HSODFH�KLJKOLJKWHG�ZRUG1���'R�QRW�UHSODFH�KLJKOLJKWHG�ZRUG$���5HSODFH�DOO�RFFXUUHQFHV�RI�WKH�ZRUG4���4XLW�)LQG�DQG�5HSODFH��,QVWUXFWLRQV
�� 3UDFWLFH�XVLQJ�WKH�)LQG���DQG�)LQG�DQG�5HSODFH���RSWLRQV�IURP�WKH�)LQGUPHQX��7U\�H[SHULPHQWLQJ�ZLWK�WKH�YDULRXV�RSWLRQV�



��

029,1*��&23<,1*�$1'�'(/(7,1*�7(;7
,QIRUPDWLRQ(3('��LQ�FRPPRQ�ZLWK�PRVW�ZRUGSURFHVVRUV��XVHV�WKH�FRQFHSW�RI�EORFNV ZKHQPRYLQJ��FRS\LQJ�DQG�GHOHWLQJ�ODUJH�FKXQNV�RI�WH[W��:RUNLQJ�ZLWK�EORFNV�DOZD\VLQYROYHV�LVVXLQJ�WKUHH�VHSDUDWH�FRPPDQGV��7KHVH�DUH����0DUN�WKH�VWDUW�RI�WKH�EORFN

���0DUN�WKH�HQG�RI�WKH�EORFN
���3HUIRUP�RSHUDWLRQ��H�J��PRYH��FRS\�RU�GHOHWH�WKH�PDUNHG�EORFN�

7KH�EORFN�FRPPDQGV�DUH�DOO�IRXQG�RQ�WKH�%ON�PHQX�ZKLFK�LV�DFFHVVHG�E\�SUHVVLQJ�WKHV�NH\�,QVWUXFWLRQV
�� 0RYH�WKH�FXUVRU�WR�WKH�EHJLQQLQJ�RI�WKH�SDUDJUDSK�VWDUWLQJ�,17(59,(:6�$1'���
�� 6HOHFW�WKH�%ON�PHQX�E\�SUHVVLQJ�V�
�� 6HOHFW�%HJLQ�%ORFN�
�� 0RYH�WKH�FXUVRU�WR�WKH�EODQN�OLQH�DIWHU�WKH�SDUDJUDSK�
�� 6HOHFW�WKH�%ON�PHQX�E\�SUHVVLQJ�V�
�� 6HOHFW�(QG�%ORFN��7KH�EORFN�LV�KLJKOLJKWHG�
�� 0RYH�WKH�FXUVRU�WR�WKH�HQG�RI�WKH�GRFXPHQW�
�� 6HOHFW�WKH�%ON�PHQX�E\�SUHVVLQJ�V�
�� 6HOHFW�0RYH�EORFN�WR�KHUH��7KH�EORFN�LV�PRYHG�WR�WKH�HQG�RI�WKH�GRFXPHQW�+HOSIXO�7LSV7KH�EORFN�UHPDLQV�KLJKOLJKWHG��L�H��VHOHFWHG��HYHQ�DIWHU�LW�KDV�EHHQ�PRYHG��7R�GHVHOHFWD�EORFN�FKRRVH�+LGH�EORFN�GLVSOD\�IURP�WKH�%ONV�PHQX��:KHQ�\RX�PDUN�WKHEHJLQQLQJ�RI�D�QHZ�EORFN�(3('�UHPHPEHUV�ZKHUH�WKH�SUHYLRXV�HQG�RI�EORFN�PDUNHUZDV�DQG�ZLOO�KLJKOLJKW�XS�WR�LW��'R�QRW�ZRUU\�DERXW�WKLV��&DUU\�RQ�DQG�PDUN�WKH�HQG�RIWKH�EORFN�DV�\RX�ZRXOG�QRUPDOO\�7KH�VHTXHQFH�IRU�VHOHFWLQJ�D�EORFN�LV�VLPSOH��0RYH�WR�VWDUW�RI�EORFN���V���%HJLQEORFN���0RYH�WR�HQG�RI�EORFN���V���(QG�EORFN�<RX�FDQ�DOVR�XVH�D�FRPELQDWLRQ�RI�WKH�E�NH\�DQG�WKH�IXQFWLRQ�NH\V�WR�SHUIRUP�EORFNRSHUDWLRQV��7R�VHH�WKHVH�NH\�FRPELQDWLRQV�KROG�GRZQ�WKH�E�NH\�$�EORFN�PD\�EH�RI�DQ\�VL]H�IURP�D�VLQJOH�FKDUDFWHU�WR�WKH�HQWLUH�GRFXPHQW�
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029,1*��&23<,1*�$1'�'(/(7,1*�7(;7
,QIRUPDWLRQ7KH�RSWLRQ�:ULWH�EORFN�WR�ILOH����RQ�WKH�%ONV�PHQX�ZULWHV�WKH�FXUUHQWO\PDUNHG�EORFN�WR�D�GLVN�ILOH��<RX�ZLOO�EH�SURPSWHG�IRU�D�ILOH�QDPH��,W�WKH�ILOH�DOUHDG\H[LVWV�\RX�FDQ�FKRRVH�WR�DSSHQG�WR��L�H��DGG�WH[W�WR�WKH�HQG�RI�WKH�H[LVWLQJ�ILOH��RURYHUZULWH�WKH�ILOH��7KH�DSSHQG�IHDWXUH�LV�XVHIXO�ZKHQ�HGLWLQJ�RXWSXW�IURP�WKH$1$/<6,6�PRGXOH��<RX�FDQ�VHOHFW�WKH�WDEOHV�DQG�VWDWLVWLFV�\RX�LQWHQG�WR�LQFOXGH�LQ�DUHSRUW�E\�PDUNLQJ�HDFK�WDEOH�DV�D�EORFN�DQG�WKHQ�DSSHQGLQJ�WKH�EORFN�WR�D�ILOH��7KLV�ILOHFDQ�WKHQ�EH�XVHG�DV�WKH�EDVLV�RI�D�UHSRUW��:KHQ�XVLQJ�WKLV�FRPPDQG�WR�DSSHQG�EORFNVWR�D�ILOH�PDNH�VXUH�WKDW�WKH�ILOH�\RX�VSHFLI\�LV�D�WH[W�ILOH�7KH�RSWLRQ�5HDG�ILOH�LQ�DV�EORFN�RQ�WKH�%ONV�PHQX�UHDGV�WKH�FRQWHQWV�RIDQ�HQWLUH�ILOH�LQWR�WKH�FXUUHQW�GRFXPHQW�DW�WKH�FXUVRU�SRVLWLRQ��<RX�ZLOO�EH�SURPSWHGIRU�WKH�QDPH�RI�WKH�ILOH��0DNH�VXUH�WKDW�WKH�ILOH�\RX�VSHFLI\�LV�D�WH[W�ILOH��7KH�EORFN�ZLOOUHPDLQ�VHOHFWHG�VR�LW�FDQ�EH�IRUPDWWHG�ZLWK�WKH�)RUPDW�FXUUHQW�EORFN�RSWLRQ�,QVWUXFWLRQV
�� 3UDFWLFH�XVLQJ�WKH�EORFN�FRPPDQGV�WR�PRYH��FRS\�DQG�GHOHWH�EORFNV�RI�WH[W�+HOSIXO�7LSV7KH�FRPPDQGV�IRU�PRYLQJ��FRS\LQJ�DQG�GHOHWLQJ�EORFNV�RI�WH[W�DUH�DFFHVVHG�IURP�WKH%ONV�PHQX�RU�XVLQJ�WKH�E�DQG�IXQFWLRQ�NH\�FRPELQDWLRQV�7KH�EORFN�UHPDLQV�KLJKOLJKWHG��L�H��VHOHFWHG��HYHQ�DIWHU�LW�KDV�EHHQ�PRYHG��7R�GHVHOHFWD�EORFN�FKRRVH�+LGH�EORFN�GLVSOD\�IURP�WKH�%ONV�PHQX��:KHQ�\RX�PDUN�WKHEHJLQQLQJ�RI�D�QHZ�EORFN�(3('�UHPHPEHUV�ZKHUH�WKH�SUHYLRXV�HQG�RI�EORFN�PDUNHUZDV�DQG�ZLOO�KLJKOLJKW�XS�WR�LW��'R�QRW�ZRUU\�DERXW�WKLV��&DUU\�RQ�DQG�PDUN�WKH�HQG�RIWKH�EORFN�DV�\RX�ZRXOG�QRUPDOO\�7KH�RSWLRQ�)RUPDW�FXUUHQW�EORFN�RQ�WKH�%ONV�PHQX�UHIRUPDWV�WH[W�LQ�DVHOHFWHG�EORFN��7KLV�LV�XVHIXO�EHFDXVH�WKH�)RUPDW�SDUDJUDSK�RSWLRQ�RQ�WKH�R7[W�PHQX�ZLOO�RQO\�UHIRUPDW�WH[W�RQH�SDUDJUDSK�DW�D�WLPH��$�TXLFN�ZD\�WR�UHIRUPDW�DQHQWLUH�GRFXPHQW�LV�WR�PDUN�WKH�ZKROH�GRFXPHQW�DV�D�EORFN�DQG�WKHQ�XVH�WKH�)RUPDWFXUUHQW�EORFN�RSWLRQ��7KH�NH\�VHTXHQFH�IRU�GRLQJ�WKLV�LV�E��� �̂��V��%HJLQ�EORFN���E��� �̀��V���(QG�EORFN���V���)RUPDW�FXUUHQWEORFN�



��

)$1&<�35,17,1*
,QIRUPDWLRQ(3('�OHWV�\RX�SULQW�LQ�VHYHUDO�W\SH�VW\OHV�GHSHQGLQJ�RQ�WKH�W\SH�RI�SULQWHU�\RX�XVH��,W�LVVLPSOHVW�WR�WUHDW�W\SHVW\OHV�DV�D�EORFN�RSHUDWLRQ��6HOHFW�WKH�WH[W�\RX�ZLVK�WR�HQKDQFH�H�J��ZLWK�LWDOLFV��EROG��	F���DV�D�EORFN�XVLQJ�WKH�0RYH�WR�VWDUW�RI�EORFN���V���%HJLQEORFN���0RYH�WR�HQG�RI�EORFN���V���(QG�EORFN�FRPPDQG�VHTXHQFH��7KHQ�VHOHFWWKH�7[W�PHQX�E\�SUHVVLQJ�R��)URP�WKH�7[W�PHQX�VHOHFW�6W\OH�RI�W\SH��$VHFRQG�PHQX�ZLOO�DSSHDU��6HOHFW�WKH�GHVLUHG�W\SHVW\OH�,QVWUXFWLRQV
�� ([SHULPHQW�ZLWK�FKDQJLQJ�WKH�VW\OHV�RI�W\SH�LQ�\RXU�GRFXPHQW��8VH�DOO�RI�WKHW\SHVW\OHV�OLVWHG�LQ�WKH�6W\OH�RI�W\SH�PHQX�
�� 6DYH�WKH�GRFXPHQW�E\�SUHVVLQJ�W�
�� 3ULQW�WKH�GRFXPHQW�VR�\RX�FDQ�VHH�ZKDW�HDFK�VW\OH�ORRNV�OLNH�ZKHQ�SULQWHG�
�� 5HWXUQ�WR�WKH�(SL,QIR�WRS�OHYHO�PHQX�E\�SUHVVLQJ�X�+HOSIXO�7LSV,W�LV�EHVW�WR�OHDYH�IRUPDWWLQJ�LQIRUPDWLRQ�XQWLO�\RX�KDYH�ILQLVKHG�W\SLQJ�LQ�WKHGRFXPHQW��7KLV�ZD\�\RX�FDQ�PDNH�GHFLVLRQV�DERXW�WKH�ZD\�D�GRFXPHQW�VKRXOG�ORRN�LQWKH�FRQWH[W�RI�WKH�ZKROH�GRFXPHQW��,W�ZLOO�DOVR�KHOS�\RX�EH�FRQVLVWHQW�LQ�WKH�GHVLJQ�DQGOD\RXW�RI�\RXU�GRFXPHQWV�(3('�SODFHV�VRPH�QRQ�SULQWLQJ�FKDUDFWHUV��FDOOHG�FRQWURO�FRGHV��GLUHFWO\�LQ�IURQW�RIDQG�EHKLQG�WH[W�FKDQJHG�WR�EROG��XQGHUOLQH��LWDOLF�	F��7KHVH�FRQWURO�FRGHV�FDQ�EHGHOHWHG�E\�SODFLQJ�WKH�FXUVRU�LQ�WKH�DSSURSULDWH�VSRW�DQG�SUHVVLQJ�F��:KHQ�WKHFXUVRU�LV�SODFHG�RYHU�D�FRQWURO�FRGH�LW�ZLOO�FKDQJH�IURP�D�IODVKLQJ�OLQH�WR�D�EORFN��7KHFRQWURO�FKDUDFWHU��H�J��A%�IRU�EROG��ZLOO�EH�VKRZQ�RQ�WKH�IDU�ULJKW�RI�WKH�VWDWXV�OLQH�RQWKH�ERWWRP�RI�WKH�VFUHHQ��,W�LV�LPSRUWDQW�WKDW�\RX�GHOHWH�ERWK�VHWV�RI�W\SH�VW\OHLQIRUPDWLRQ�LQ�WKLV�ZD\��&RQWURO�FKDUDFWHUV�DSSHDU�LQ�WKH�WH[W�EXW�GR�QRW�SULQW��(DFKVW\OH�RI�W\SH�KDV�GLIIHUHQW�FRQWURO�FKDUDFWHUV�6W\OH�RI�7\SH 6FUHHQ 6WDWXV�%DU%ROG %ORFN A%'RXEOH 6KDGHG�EORFN A',WDOLF 6ODVK���� A18QGHUOLQH 8QGHUVFRUH A6&RPSUHVVHG 6PDOO�D A$6XSHUVFULSW &RUQHU�JUDSKLF A76XEVFULSW &RUQHU�JUDSKLF A9

6RPH�W\SH�VW\OHV�PD\�QRW�SULQW�RQ�\RXU�SULQWHU�
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*22'�/8&.
<RX�KDYH�XVHG�PRVW�RI�WKH�VLPSOH�HGLWLQJ�FRPPDQGV�LQ�(3('��7KHUH�DUH�VRPH�PRUHDGYDQFHG�IHDWXUHV�ZKLFK�DUH�GLVFXVVHG�LQ�WKH�PDQXDO��7KH�ZD\�WR�OHDUQ�WR�XVH�DZRUGSURFHVVRU�LV�VLPSO\�WR�SUDFWLFH�DQG�H[SHULPHQW��<RX�PLJKW�OLNH�WR�UXQ�WKURXJK�WKHWXWRULDO�DJDLQ�WR�ERRVW�\RXU�FRQILGHQFH��:H�ZLOO�QRZ�PRYH�RQ�WR�XVLQJ�(3('�WR�FUHDWHTXHVWLRQQDLUH�ILOHV�DQG�GDWD�HQWU\�VFUHHQV�



��

'$7$�),/(6
,QIRUPDWLRQ$�GDWD�ILOH�LV�VWUXFWXUHG�LQ�D�FHUWDLQ�ZD\��7\SLFDOO\�D�GDWD�ILOH�ZLOO�FRQVLVW�RI�DFROOHFWLRQ�RI�FDVHV��RU�UHFRUGV��ZKLFK�DUH�LQ�WXUQ�PDGH�XS�RI�YDULDEOHV��RU�ILHOGV�ZKLFK�KROG�GDWD�IRU�HDFK�LQGLYLGXDO�FDVH�(DFK�FDVH�LV�PDGH�XS�RI�D�FROOHFWLRQ�RI�WKH�VDPH�YDULDEOHV�EXW�HDFK�KROGLQJ�GLIIHUHQWGDWD�

9DULDEOHV )LOH&DVH

��$JH����������
��6H[���������$!
��,OO���������<!
��)LVK��������<!
��0LON��������<!
��0HDW��������<!
��&KLFNHQ�����<!
��3RWDWR������<!
��&KHHVH������<!
��)UXLW�������<!
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'LUHFWLRQ�RI�GDWD�IORZ
7KH�IXQFWLRQV�RI�HDFK�PRGXOH�DUH�(3(' LV�XVHG�WR�FUHDWH�TXHVWLRQQDLUH�ILOHV�ZKLFK�GHILQH�WKH�VWUXFWXUH�RI�WKH�GDWDDQG�WKH�OD\RXW�RI�WKH�GDWD�HQWU\�VFUHHQV�(17(5 LV�XVHG�IRU�GDWD�HQWU\�DQG�HGLWLQJ��7KH�TXHVWLRQQDLUH�ILOH�FUHDWHG�ZLWK(3('�LV�XVHG�E\�(17(5�WR�FUHDWH�D�GDWD�ILOH�$1$/<6,6 LV�XVHG�WR�DQDO\]H�GDWD�DQG�SURGXFH�OLVWLQJV��WDEOHV��VWDWLVWLFV��DQGJUDSKV�,Q�DGGLWLRQ�WR�WKHVH�WKUHH�PDLQ�PRGXOHV�WKHUH�DUH�WZR�RWKHU�PRGXOHV�WKDW�SURYLGH�GDWDFKHFNLQJ�IXQFWLRQV�&+(&. LV�XVHG�IRU�LQWHUDFWLYH�GDWD�FKHFNLQJ�VR�WKDW�GDWD�PD\�EH�FKHFNHG�DV�LW�LVHQWHUHG�9$/,'$7( SURYLGHV�IRU�WKH�EDWFK�YDOLGDWLRQ�RI�GDWD�ILOHV��'DWD�LV�HQWHUHG�WZLFH�GRXEOH�HQWHUHG���7KH�SURJUDP�FRPSDUHV�WKH�FRQWHQWV�RI�WKH�WZR�VHWV�RI�GDWD�DQGUHSRUWV�DQ\��GLIIHUHQFHV�EHWZHHQ�WKHP��'DWD�FDQ�WKHQ�EH�HGLWHG�XVLQJ�WKH�(17(5SURJUDP�7KH�XVH�RI�WKH�&+(&.�DQG�9$/,'$7(�SURJUDPV�LV�RSWLRQDO�EXW�UHFRPPHQGHG�DV�WKH\SURYLGH�D�PHDQV�RI�HQVXULQJ�GDWD�RI�UHDVRQDEOH�TXDOLW\�
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,QIRUPDWLRQ2QH�RI�WKH�PDLQ�XVHV�IRU�WKH�(3('�WH[W�HGLWRU�LV�WKH�FUHDWLRQ�RI�TXHVWLRQQDLUH�ILOHV�GDWD�HQWU\�IRUPV��IRU�XVH�ZLWK�WKH�(17(5�SURJUDP��%HIRUH�\RX�FDQ�EHJLQ�WR�HQWHU�GDWD\RX�PXVW�ILUVW�FUHDWH�D�TXHVWLRQQDLUH�ILOH�XVLQJ�(3('�7KH�ILUVW�IXQFWLRQ�RI�D�TXHVWLRQQDLUH�ILOH�LV�WR�DFW�DV�WKH�GDWD�HQWU\�IRUP�GXULQJ�GDWDHQWU\�RSHUDWLRQV��$�TXHVWLRQQDLUH�ILOH�FDQ�EH�SULQWHG�DQG�XVHG�DV�D�IRUP�IRU�GDWDFROOHFWLRQ��6XFK�D�TXHVWLRQQDLUH�ZLOO�QRW�XVXDOO\�EH�VXLWDEOH�IRU�GDWD�FROOHFWLRQ��,W�LVEHWWHU�WR�ILUVW�FUHDWH�D�TXHVWLRQQDLUH�IRU�GDWD�FROOHFWLRQ��GDWD�FROOHFWLRQ�IRUP��DQG�HGLW�DFRS\�RI�WKH�ILOH�IRU�XVH�DV�D�GDWD�HQWU\�IRUP�RU�VHW�RI�GDWD�HQWU\�VFUHHQV��&RPSOH[FRGLQJ�LQIRUPDWLRQ��ZKLOVW�QHHGHG�RQ�SDSHU�IRUPV��ZRXOG�WHQG�WR�FOXWWHU�XS�GDWD�HQWU\VFUHHQV�7KH�VHFRQG�IXQFWLRQ�RI�WKH�TXHVWLRQQDLUH�ILOH�LV�WKH�GHILQLWLRQ�RI�YDULDEOHV�FROOHFWHG�IRUHDFK�FDVH��$�YDULDEOH�KDV�WKUHH�DWWULEXWHV�$WWULEXWH 3XUSRVH1DPH (DFK�YDULDEOH�KDV�D�QDPH��,Q�WKH�$1$/<6,6SURJUDP�VWDWLVWLFDO�DQDO\VLV�LV�SHUIRUPHG�E\UHIHUULQJ�WR�YDULDEOHV�E\�WKHLU�QDPHV��9DULDEOHQDPHV�FDQ�EH�XS�WR�WHQ�FKDUDFWHUV�ORQJ�7\SH (DFK�YDULDEOH�PXVW�EH�RI�D�FHUWDLQ�W\SH��7KH�W\SH\RX�FKRRVH�WR�DVVLJQ�WR�D�YDULDEOH�ZLOO�GHSHQG�RQWKH�W\SH�RI�GDWD�\RX�ZLVK�LW�WR�FRQWDLQ�DQG�WKH�W\SHRI�VWDWLVWLFDO�DQDO\VLV�\RX�ZRXOG�OLNH�WR�SHUIRUP�/HQJWK 7KH�OHQJWK�RI�D�YDULDEOH�GHILQHV�KRZ�PXFKLQIRUPDWLRQ�D�YDULDEOH�PD\�KROG��$�WH[W�YDULDEOH�RIOHQJWK�WHQ�ZLOO�EH�DEOH�WR�KROG�XS�WR�WHQ�OHWWHUV�DQGQXPEHUV��$�QXPHULF�YDULDEOH�RI�OHQJWK�WKUHH�ZLOOEH�DEOH�WR�KROG�QXPEHUV�EHWZHHQ�����DQG�����
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,QIRUPDWLRQ(DFK�YDULDEOH�PXVW�EH�RI�D�FHUWDLQ�W\SH��7KH�W\SH�\RX�FKRRVH�WR�DVVLJQ�WR�D�YDULDEOHZLOO�GHSHQG�RQ�WKH�W\SH�RI�GDWD�\RX�LW�LV�WR�FRQWDLQ�DQG�WKH�W\SH�RI�VWDWLVWLFDO�DQDO\VLV\RX�ZRXOG�OLNH�WR�SHUIRUP��(SL,QIR�DOORZV�IRU�PDQ\�GLIIHUHQW�YDULDEOH�W\SHV�7(;7�YDULDEOHV�DUH�XVHG�IRU�KROGLQJ�LQIRUPDWLRQ�FRQVLVWLQJ�RI�WH[W�DQG���RUQXPEHUV��7H[W�YDULDEOHV�DUH�XVHIXO�IRU�KROGLQJ�LQIRUPDWLRQ�VXFK�DV�QDPHV�DQGDGGUHVVHV��7KHUH�LV�D�VSHFLDO�IRUP�RI�WH[W�YDULDEOH�FDOOHG�WKH�833(5�&$6(7(;7�W\SH��7KLV�LV�WKH�VDPH�DV�WKH�7(;7�W\SH�EXW�FDQ�RQO\�KROG�XSSHU�FDVHOHWWHUV�DV�ZHOO�DV�QXPEHUV��,I�\RX�HQWHU�ORZHU�FDVH�WH[W�LQWR�DQ�833(5�&$6(7(;7�YDULDEOH�LW�ZLOO�DXWRPDWLFDOO\�EH�FRQYHUWHG�WR�XSSHU�FDVH�WH[W��<RX�FDQQRWSHUIRUP�PDWKHPDWLFDO�RSHUDWLRQV�ZLWK�WH[W�YDULDEOHV�180(5,&�YDULDEOHV�DUH�XVHG�IRU�KROGLQJ�QXPHULFDO�LQIRUPDWLRQ��7KH\�FDQ�EHXVHG�WR�KROG�FRQWLQXRXV�RU�FDWHJRULFDO�GDWD�<(6�12�RU�/2*,&$/�YDULDEOHV�DUH�XVHG�IRU�KROGLQJ�LQIRUPDWLRQ�ZKLFK�FDQKDYH�WZR�SRVVLEOH�VWDWHV�VXFK�DV�ZKHWKHU�D�SHUVRQ�KDV�EHHQ�LOO�RU�QRW��<(6�12YDULDEOHV�FDQ�KROG�HLWKHU�WKH�FKDUDFWHU�<�RU�WKH�FKDUDFWHU�1�'$7(�YDULDEOHV�DUH�XVHG�WR�KROG�GDWHV��'DWH�YDULDEOHV�FDQ�EH�XVHG�WR�KROG�GDWHVLQ�WKH�$PHULFDQ��00�''�<<�RU�00�''��RU�(XURSHDQ��''�00�<<�RU''�00��IRUPDW��7KH�DGYDQWDJH�RI�XVLQJ�'$7(�YDULDEOHV�RYHU�7(;7�YDULDEOHVWR�HQWHU�DQG�VWRUH�GDWHV�LV�WKDW�WKH�(17(5�SURJUDP�ZLOO�RQO\�DOORZ�\RX�WR�HQWHUYDOLG�GDWHV�3+21(180��/$67�83'$7(��DQG�$872�,1&5(0(17��7KHVH�DUH�RIOLPLWHG�XVH�+HOSIXO�7LSV:KHQ�FUHDWLQJ�\RXU�RZQ�TXHVWLRQQDLUH�ILOHV�WKLQN�FDUHIXOO\�DERXW�WKH�VRUW�RI�GDWD�\RXZDQW�HDFK�YDULDEOH�WR�KROG��,I�\RX�ZLVK�WR�SHUIRUP�PDWKHPDWLFDO�RSHUDWLRQV�ZLWKYDULDEOHV�WKH\�VKRXOG�EH�RI�WKH�180(5,&�W\SH�6RPH�LQYHVWLJDWRUV�SUHIHU�WR�XVH�QXPHULF�YDULDEOHV�WR�KROG�DOO�GDWD��&DWHJRULFDOYDULDEOHV�DUH�JLYHQ�QXPHULFDO�FRGHV��'DWD�ILOHV�FUHDWHG�LQ�WKLV�ZD\�PD\�EH�HDVLHU�WR�XVHZLWK�RWKHU�VWDWLVWLFDO�SDFNDJHV�0DQ\�VWDWLVWLFDO�SDFNDJHV�GR�QRW�VXSSRUW�GDWH�W\SH�YDULDEOHV��,I�\RX�XVH�GDWH�W\SHYDULDEOHV�WKHQ�\RX�PD\�QHHG�WR�FRQYHUW�WKHP�WR�D�GLIIHUHQW�IRUPDW��H�J��FDOHQGDU�PRQWKLQ�FHQWXU\��EHIRUH�WKH\�FDQ�EH�XVHG�E\�RWKHU�SDFNDJHV��9DULDEOHV�FDQ�EH�FKDQJHG�RUUHFRGHG�ZLWK�WKH�$1$/<6,6�PRGXOH�
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�� 6WDUW�(3('�
�� 0DNH�VXUH�(3('�LV�LQ�4(6�PRGH�
�� 7\SH�WKH�VDPSOH�TXHVWLRQQDLUH�ILOH�VKRZQ�RQ�WKH�QH[W�SDJH�
�� &KHFN�\RXU�ZRUN�FDUHIXOO\ DQG�VDYH�WKH�ILOH�DV�67$57,1*�4(6�
�� 5HWXUQ�WR�WKH�(SL,QIR�PDLQ�PHQX�E\�SUHVVLQJ�X�+HOSIXO�7LSV(3('�KDV�D�IHDWXUH�WKDW�PDNHV�LW�HDV\�WR�GHILQH�YDULDEOH�W\SHV�DQG�OHQJWKV��2Q�WKH� 7[WR�PHQX�WKHUH�LV�DQ�LWHP�FDOOHG�4XHVWLRQV��,I�\RX�VHOHFW�WKLV�LWHP�\RX�ZLOO�EHSUHVHQWHG�ZLWK�D�PHQX�RI�YDULDEOH�W\SHV��6HOHFW�WKH�YDULDEOH�W\SH�\RX�UHTXLUH��,I�\RXFKRRVH�D�W\SH�WKDW�DOORZV�IRU�YDULDEOHV�RI�GLIIHUHQW�OHQJWKV��H�J��7(;7��833(5�&$6(7(;7��RU�180(5,&��\RX�ZLOO�EH�SURPSWHG�IRU�WKH�DSSURSULDWH�LQIRUPDWLRQ�:KHQ�GHVLJQLQJ�\RXU�RZQ�TXHVWLRQQDLUH�ILOH�EHDU�LQ�PLQG�WKDW�WKH\�PXVW�EH�HDV\�WRXQGHUVWDQG�DQG�FRPSOHWH��$�TXHVWLRQQDLUH�WKDW�ORRNV�JRRG�RQ�SDSHU�ZLOO�SUREDEO\�ORRNJRRG�RQ�WKH�VFUHHQ��,I�\RXU�VWXG\�UHTXLUHV�D�JUHDW�GHDO�RI�GDWD�HQWU\�SD\�FDUHIXODWWHQWLRQ�WR�WKH�GHVLJQ�RI�WKH�TXHVWLRQQDLUH�ILOH��&RPSOH[�FRGLQJ�LQIRUPDWLRQ��ZKLOVWQHHGHG�RQ�SDSHU�FROOHFWLRQ�IRUPV��ZRXOG�WHQG�WR�FOXWWHU�XS�WKH�GDWD�HQWU\�VFUHHQ�(DFK�GDWD�HQWU\�VFUHHQ�LV����OLQHV�ORQJ��:KHQ�(3('�LV�LQ�4(6�PRGH�WKH�SDJH�OHQJWK�LVVHW�WR����OLQHV��7KH�VWDUW�RI�HDFK�VFUHHQ�LV�PDUNHG�E\�GDUN�EORFN�FKDUDFWHUV�RQ�HDFK�VLGHRI�WKH�(3('�VFUHHQ�,I�DIWHU�FUHDWLQJ�D�GDWD�ILOH�\RX�ILQG�WKDW�\RX�QHHG�WR�PDNH�VRPH�FKDQJHV�WR�WKHTXHVWLRQQDLUH��H�J��OD\RXW��DGGLQJ�D�QHZ�YDULDEOH��FKDQJLQJ�WKH�OHQJWK�RI�DQ�H[LVWLQJYDULDEOH��\RX�ZLOO�QHHG�WR�UHVWUXFWXUH�WKH�GDWD�ILOH�XVLQJ�(17(5��7R�GR�WKLV�VWDUW(17(5�LQ�WKH�XVXDO�ZD\�DQG�W\SH�WKH�QDPH�RI�WKH�H[LVWLQJ�GDWD�ILOH�DQG�SUHVV�H�<RX�VKRXOG�WKHQ�VSHFLI\�WKH�WKLUG�RSWLRQ�����5HYLVH�VWUXFWXUH�RI�GDWDILOH�XVLQJ�UHYLVHG��4(6��DQG�SUHVV�H��<RX�ZLOO�WKHQ�EH�SURPSWHG�IRU�WKHQDPH�RI�WKH�QHZ��RU�UHYLVHG��TXHVWLRQQDLUH���4(6��ILOH��7\SH�WKH�QDPH�RI�WKHTXHVWLRQQDLUH���4(6��ILOH�DQG�SUHVV�H��3UHVV�H�DJDLQ�WR�FRQILUP�WKDW�\RX�ZLVK�WRSURFHHG��7KH�(17(5�SURJUDP�ZLOO�WKHQ�UHVWUXFWXUH�\RXU�GDWD�ILOH�WR�WDNH�LQWR�DFFRXQWFKDQJHV�LQ�WKH�TXHVWLRQQDLUH���4(6��ILOH�
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,QIRUPDWLRQ(SL,QIR�ZLOO�WDNH�WKH�ILUVW�WHQ�FKDUDFWHUV�WKDW�\RX�SURYLGH�IRU�HDFK�YDULDEOH�QDPH��7KHWH[W�¨&DEEDJH�6DODG©�ZLOO�EH�XVHG�WR�FUHDWH�D�YDULDEOH�FDOOHG�&$%%$*(6$/�3XQFWXDWLRQ�FKDUDFWHUV�DUH�QRW�LQFOXGHG�LQ�YDULDEOH�QDPHV��7KH�WH[W� ¨,OO"©�LQ�WKH�VDPSOHTXHVWLRQQDLUH�ILOH�ZLOO�EH�XVHG�WR�FUHDWH�D�YDULDEOH�FDOOHG�,//�(SL,QIR�PD\�DOVR�PRGLI\�VRPH�RI�WKH�YDULDEOH�QDPHV�\RX�VXSSO\��,Q�WKH�VDPSOHTXHVWLRQQDLUH�ILOH�WKH�WH[W�¨7LPH�RI�6XSSHU©�ZLOO�EH�XVHG�WR�FUHDWH�D�YDULDEOH�FDOOHG7,0(6833(5�+HOSIXO�7LSV9DULDEOH�QDPHV�HQFORVHG�LQ�EUDFHV�^`�ZLOO�EH�XVHG�LQ�SUHIHUHQFH�WR�WKRVH�QRUPDOO\JHQHUDWHG��,Q�WKH�VDPSOH�TXHVWLRQQDLUH�^9DQLOOD`�LV�XVHG�WR�FUHDWH�D�YDULDEOH9$1,//$�LQVWHDG�RI�9$1,//$,&(��7KH�VDPH�WHFKQLTXH�LV�XVHG�IRU�YDULDEOHV&+2&2/$7(��216(7'$7(��DQG�216(77,0(��7KH�EUDFH�FKDUDFWHUV�^`�WDNH�XSURRP�LQ�WKH��4(6�ILOH�EXW�GR�QRW�DSSHDU�RQ�WKH�GDWD�HQWU\�VFUHHQV��7KLV�LV�ZK\�WKHYDULDEOH�GHILQLWLRQ�FKDUDFWHUV���''�00!��������DQG��<!��XVHG�WR�GHILQH�WKH�W\SH�DQGOHQJWK�RI�WKHVH�YDULDEOHV�DUH�SODFHG�WZR�VSDFHV�WR�WKH�ULJKW�RI�WKRVH�XVHG�WR�GHILQH�WKHW\SH�DQG�OHQJWK�RI�WKH�RWKHU�YDULDEOHV�LQ�WKH�VDPSOH�TXHVWLRQQDLUH���4(6��ILOH�,W�LV�D�JRRG�LGHD�WR�FUHDWH�YDULDEOHV�ZLWK�XQLTXH�QDPHV��,I�\RX�XVH�GXSOLFDWH�YDULDEOHQDPHV�(SL,QIR�ZLOO�DSSHQG�D�QXPEHU�WR�WKH�HQG�RI�WKH�YDULDEOH�QDPH��,I�WKHUH�ZHUH�WZRYDULDEOHV�QDPHG�$''5(66�WKHQ�(SL,QIR�ZRXOG�FUHDWH�WZR�YDULDEOHV�FDOOHG�$''5(66DQG�$''5(66��7U\�WR�JLYH�\RXU�YDULDEOHV�VKRUW��HDVLO\�UHPHPEHUHG��DQG�UHOHYDQW�QDPHV��7KLV�ZLOOPDNH�LW�HDVLHU�IRU�\RX�WR�XVH�WKH�$1$/<6,6�SURJUDP�ZKHUH�\RX�KDYH�WR�UHIHU�WRYDULDEOHV�E\�QDPH��)RU�ORQJ�TXHVWLRQQDLUHV�LW�LV�RIWHQ�HDVLHU�WR�XVH�TXHVWLRQ�QXPEHUV�DVYDULDEOH�QDPHV�7KH�&+(&.�PRGXOH�DOVR�SURYLGHV�D�ZD\�RI�FKDQJLQJ�WKH�QDPHV�RI�YDULDEOHV��<RX�FDQRQO\�XVH�WKLV�PRGXOH�DIWHU�\RX�KDYH�XVHG�(17(5�WR�FUHDWH�D�GDWD�ILOH�
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,QIRUPDWLRQ180(5,&�YDULDEOHV�DUH�GHILQHG�XVLQJ�WKH���FKDUDFWHU��$�YDULDEOH�GHILQHG�DV�����FDQKROG���GLJLWV��,I�D�GHFLPDO�SRLQW�LV�JLYHQ�WKHQ�WKH�YDULDEOH�ZLOO�EH�LQ� IL[HG�GHFLPDOIRUPDW��$�YDULDEOH�GHILQHG�DV��������FDQ�KROG�QXPEHUV�EHWZHHQ��������DQG��������1XPHULFDO�YDULDEOHV�GHILQHG�LQ�WKH�VDPSOH�TXHVWLRQQDLUH�ILOH�DUH�$*(��7,0(6833(5�216(77,0(�7(;7�YDULDEOHV�DUH�GHILQHG�E\�XVLQJ�WKH�XQGHUOLQH�FKDUDFWHU��$�YDULDEOH�GHILQHG�XVLQJWKUHH�XQGHUOLQH�FKDUDFWHUV�ZLOO�EH�DEOH�WR�KROG�XS�WR�WKUHH�FKDUDFWHUV�DQG���RU�QXPEHUV�7KHUH�DUH�QR�WH[W�YDULDEOHV�GHILQHG�LQ�WKH�VDPSOH�TXHVWLRQQDLUH�ILOH�833(5�&$6(�7(;7�YDULDEOHV�DUH�GHILQHG�E\�HQFORVLQJ�DQ�XSSHU�FDVH�$�ZLWKLQ�OHVV�WKDQ�DQG�JUHDWHU�WKDQ�VLJQV��7KH�QXPEHU�RI�FKDUDFWHUV�EHWZHHQ�WKH���DQG�!�VLJQVGHILQHV�WKH�OHQJWK�RI�WKH�YDULDEOH��$�YDULDEOH�GHILQHG�DV��$$$$$!�ZLOO�EH�DEOH�WR�KROGXS�WR�ILYH�XSSHU�FDVH�OHWWHUV�DQG���RU�QXPEHUV��6(;�LV�WKH�RQO\�XSSHU�FDVH�WH[W�YDULDEOHGHILQHG�LQ�WKH�VDPSOH�TXHVWLRQQDLUH�ILOH�'$7(�YDULDEOHV�DUH�GHILQHG�E\�HQFORVLQJ�WKH�GDWH�IRUPDW�EHWZHHQ�OHVV�WKDQ�DQGJUHDWHU�WKDQ�VLJQV��$�YDULDEOH�GHILQHG�DV��''�00�<<!�ZLOO�EH�DEOH�WR�KROG�D�ORQJ(XURSHDQ�GDWH��7KH�YDULDEOH�216(7'$7(�LV�GHILQHG�WR�KROG�D�VKRUW�(XURSHDQ�GDWH�LQWKH�VDPSOH�TXHVWLRQQDLUH�<(6�12�ILHOGV�DUH�GHILQHG�E\�HQFORVLQJ�DQ�XSSHU�FDVH�<�EHWZHHQ�OHVV�WKDQ�DQGJUHDWHU�WKDQ�VLJQV��H�J���<!���7KH�YDULDEOHV�,//��%$.('+$0��63,1$&+�0$6+('327$��&$%%$*(6$/��-(//2��52//6��%52:1%5($'��0,/.�&2))((��:$7(5��&$.(6��9$1,//$��&+2&2/$7(��DQG�)58,76$/$'�DUHGHILQHG�DV�<(6�12�YDULDEOHV�LQ�WKH�VDPSOH�TXHVWLRQQDLUH�ILOH�+HOSIXO�7LSV:KHQ�GHVLJQLQJ�\RXU�RZQ�TXHVWLRQQDLUH�ILOHV�WKLQN�FDUHIXOO\�DERXW�WKH�VRUW�RI�GDWD�\RX�ZDQWHDFK�YDULDEOH�WR�KROG��,I�\RX�ZLVK�WR�SHUIRUP�PDWKHPDWLFDO�RSHUDWLRQV�ZLWK�YDULDEOHV�WKH\VKRXOG�EH�RI�WKH�180(5,&�W\SH��$OZD\V�XVH�180(5,&�YDULDEOHV�IRU�FRQWLQXRXV�GDWDVXFK�DV�DJHV�RU�KHLJKWV��:LWK�FDWHJRULFDO�YDULDEOHV�LW�LV�D�JRRG�LGHD�WR�NHHS�FRGHV�FRQVLVWHQWDFURVV�YDULDEOHV��7KLV�ZLOO�KHOS�UHGXFH�HUURUV�DW�DOO�VWDJHV�RI�D�VXUYH\�:KHQ�DQDO\]LQJ�GDWD�\RX�PD\�QHHG�WR�FUHDWH�QHZ�YDULDEOHV�WKDW�VXPPDUL]H�WKHFRQWHQWV�RI�H[LVWLQJ��L�H��FROOHFWHG��YDULDEOHV��'R�QRW�LQFOXGH�WKHVH�YDULDEOHV�RQ�WKHTXHVWLRQQDLUH�ILOH�DV�WKH\�FDQ�EH�FUHDWHG�DQG�GHILQHG�ZLWKLQ�WKH�$1$/<6,6�SURJUDP�:KHQ�FUHDWLQJ�\RXU�RZQ�TXHVWLRQQDLUH�ILOHV�LW�LV�D�JRRG�LGHD�WR�LQFOXGH�D�ILHOG�WKDW�LVXQLTXH�WR�HDFK�UHFRUG��7KLV�PDNHV�ILQGLQJ�UHFRUGV�DQG�SDSHU�IRUPV�HDVLHU�VKRXOG�\RXQHHG�WR�TXHU\�D�GDWD�LWHP��,W�DOVR�PDNHV�LW�HDVLHU�IRU�GRXEOH�HQWU\�DQG�YDOLGDWLRQ�DVUHFRUGV�ZLOO�QRW�QHHG�WR�EH�HQWHUHG�LQ�WKH�VDPH�RUGHU�IRU�ERWK�ILOHV�6RPH�LQYHVWLJDWRUV�SUHIHU�WR�XVH�QXPHULF�YDULDEOHV�WR�KROG�DOO�GDWD��&DWHJRULFDOYDULDEOHV��VXFK�DV�6(;�DQG�WKH�<(6�12�YDULDEOHV�LQ�WKH�VDPSOH�TXHVWLRQQDLUH��DUHJLYHQ�QXPHULF�FRGHV��'DWD�ILOHV�FUHDWHG�LQ�WKLV�ZD\�PD\�EH�HDVLHU�WR�XVH�ZLWK�RWKHUVWDWLVWLFDO�SDFNDJHV�833(5�&$6(�7(;7�YDULDEOHV�DUH�SUHIHUDEOH�WR�VLPSOH�7(;7�YDULDEOHV��833(5�&$6(7(;7�YDULDEOHV�DXWRPDWLFDOO\�FRQYHUW�ORZHU�FDVH�WH[W�LQWR�XSSHU�FDVH��7KLV�DYRLGVSUREOHPV�FDXVHG�E\�LQFRQVLVWHQW�FDSLWDOL]DWLRQ�RI��H�J���SRVWFRGHV�RU�VWDWH�QDPHV�



��

(17(5,1*�'$7$
,QVWUXFWLRQV
�� 6HOHFW�(17(5�IURP�WKH�3URJUDPV��PHQX
�� ,Q�UHVSRQVH�WR�WKH�UHTXHVW�IRU�WKH�GDWD�ILOH�W\SH�67$57,1*�DQG�SUHVV�H��$V�WKLV�ILOHGRHV�QRW�DOUHDG\�H[LVW�\RX�VKRXOG�VSHFLI\�RSWLRQ����&UHDWH�QHZ�GDWD�ILOHIURP��4(6�ILOH��DQG�SUHVV�H��<RX�ZLOO�WKHQ�EH�SURPSWHG�IRU�WKH�QDPH�RI�WKHTXHVWLRQQDLUH���4(6��ILOH�
�� ,Q�UHVSRQVH�WR�WKH�UHTXHVW�IRU�D�TXHVWLRQQDLUH�ILOH�HQWHU�67$57,1*�DQG�SUHVV�H�
�� 3UHVV�H�DJDLQ�WR�FRQILUP�WKDW�\RX�ZLVK�WR�SURFHHG��7KH�(17(5�SURJUDP�ZLOO�XVHWKH�TXHVWLRQQDLUH�ILOH��67$57,1*�4(6��WR�FUHDWH�D�GDWD�ILOH��67$57,1*�5(&��DQGGLVSOD\�WKH�TXHVWLRQQDLUH�RQ�WKH�VFUHHQ��UHDG\�WR�UHFHLYH�GDWD�
�� )LOO�LQ�WKH�EODQNV�LQ�WKH�TXHVWLRQQDLUH��PDNH�XS�VRPH�GDWD��XQWLO�\RX�KDYH�FRPSOHWHGWKH�IRUP�
�� $IWHU�\RX�KDYH�FRPSOHWHG�D�TXHVWLRQQDLUH�IRUP��L�H��HQWHUHG�DOO�WKH�GDWD�IRU�RQH�FDVH�WKH�PHVVDJH�:ULWH�GDWD�WR�GLVN"��<�1��(VF!��ZLOO�EH�GLVSOD\HG�DW�WKHERWWRP�RI�WKH�VFUHHQ��$QVZHU�<�WR�WKLV�TXHVWLRQ��$�QHZ��EODQN��TXHVWLRQQDLUH�ZLOO�EHGLVSOD\HG�RQ�WKH�VFUHHQ��1RWH�WKDW�UHFRUG�QXPEHU���LV�GLVSOD\HG�LQ�WKH�ORZHU�ULJKW�KDQGFRUQHU�RI�WKH�VFUHHQ�
�� (QWHU�GDWD�IRU�VHYHUDO�PRUH�FDVHV��ZULWLQJ�HDFK�FDVH�WR�GLVN�+HOSIXO�7LSV<RX�FDQ�RQO\�HQWHU�WKH�W\SH�RI�GDWD�WKDW�LV�VKRZQ�RQ�WKH�SURPSW�OLQH�DW�WKH�ERWWRP�OHIWRI�WKH�VFUHHQ��7KLV�PD\�EH�GLIIHUHQW�IRU�HDFK�YDULDEOH�DQG�GHSHQGV�RQ�WKH�YDULDEOHW\SHV�\RX�VSHFLILHG�LQ�WKH�TXHVWLRQQDLUH���4(6��ILOH�,I�\RX�HQWHU�GDWD�RI�WKH�ZURQJ�W\SH�LQWR�D�YDULDEOH��RU�DQ�LQYDOLG�GDWH�LQWR�D�'$7(�W\SHYDULDEOH��WKHQ�(17(5�ZLOO�EHHS�DQG�UHIXVH�WR�DFFHSW�WKH�EDG�GDWD��5H�HQWHU�WKH�FRUUHFWGDWD�3UHVVLQJ�H�RQ�LWV�RZQ��L�H��HQWHULQJ�QR�GDWD�LQWR�D�YDULDEOH��ZLOO�VHW�WKH�YDULDEOH�WR¨PLVVLQJ©�7KH�Z�DQG�\�NH\V�DOORZ�\RX�WR�PRYH�EHWZHHQ�YDULDEOHV�7KH�J�NH\�ZLOO�PRYH�WKH�FXUVRU�WR�WKH�ILUVW�YDULDEOH�RQ�WKH�TXHVWLRQQDLUH�IRUP��7KHG�NH\�ZLOO�FDXVH�WKH�:ULWH�GDWD�WR�GLVN"��<�1��(VF!��PHVVDJH�WR�EHGLVSOD\HG�,I�\RX�DQVZHU�1�WR�WKH�:ULWH�GDWD�WR�GLVN"��<�1��(VF!��SURPSW�RU�SUHVVA�WKHQ�(17(5�ZLOO�QRW�VDYH�WKH�FDVH�WR�WKH�GLVN�EXW�SUHVHQW�\RX�ZLWK�WKH�VDPH�FDVHZKLFK�FDQ�WKHQ�EH�HGLWHG�3UHVVLQJ�X�UHWXUQV�\RX�WR�WKH�WRS�OHYHO�PHQX�



��

(',7,1*�'$7$
,QIRUPDWLRQ'DWD�FDQ�DOVR�EH�HGLWHG�DIWHU�LW�KDV�EHHQ�VDYHG�WR�GLVN�7KH�U�DQG�V�NH\V�SURYLGH�D�PHDQV�RI�PRYLQJ�IURP�FDVH�WR�FDVH�ZLWKLQ�D�GDWD�ILOH�7KH�U�NH\�PRYHV�RQH�FDVH�EDFN�DQG�WKH�V�NH\�PRYHV�RQH�FDVH�IRUZDUG�7KH�GLVSOD\HG�FDVH�FDQ�EH�HGLWHG�DQG�WKHQ�VDYHG�WR�GLVN�E\�SUHVVLQJ�WKH�G�NH\�7R�FRQWLQXH�HQWHULQJ�QHZ�FDVHV�SUHVV�WKH�E���1�NH\V�,QVWUXFWLRQV
�� 8VH�WKH�U�DQG�V�NH\V�WR�PRYH�WKURXJK�WKH�FDVHV�DQG�UHYLHZ�\RXU�ZRUN�
�� (GLW�RQH�RI�WKH�FDVHV�E\�SRLQWLQJ�WR�D�YDULDEOH�ZLWK�WKH�FXUVRU�DQG�FKDQJLQJ�LWVFRQWHQWV�
�� 6DYH�WKH�HGLWHG�FDVH�E\�SUHVVLQJ�WKH�G�NH\�DQG�UHSO\LQJ�ZLWK�<�WR�WKH�:ULWHGDWD�WR�GLVN��<�1��(VF!��SURPSW�
�� 5HWXUQ�WR�GDWD�HQWU\�PRGH�E\�SUHVVLQJ�E���1�
�� 5HWXUQ�WR�WKH�(SL,QIR�PDLQ�PHQX�E\�SUHVVLQJ�X�+HOSIXO�7LSV<RX�FDQ�ILQG�D�SDUWLFXODU�FDVH��RU�VHW�RI�FDVHV��XVLQJ�E���)�WR�SODFH�WKH�(17(5SURJUDP�LQ�ILQG�PRGH�,Q�ILQG�PRGH�\RX�FDQ�HQWHU�GDWD�LQWR�D�TXHVWLRQQDLUH�IRUP�WKDW�PDWFKHV�WKH�GDWD�KHOG�LQWKH�FDVH�V��\RX�ZLVK�WR�ILQG��7KH�IROORZLQJ�NH\V�ZRUN�LQ�ILQG�PRGH�P )LQG�FDVH�E\�UHFRUG�QXPEHUQ )LQG�FDVH�V��WKDW�PDWFK�GDWD�HQWHUHG�DIWHU�ILQG�PRGH�ZDV�VWDUWHGA 6WRS�VHDUFKR 5HVXPH�VHDUFK��ILQG�QH[W�FDVH�

<RX�FDQ�HGLW�FDVHV�LQ�ILQG�PRGH�3UHVV�E���1�WR�HQWHU�QHZ�UHFRUGV�7KH�S�NH\�LQ�(17(5�DOORZV�\RX�WR�SULQW�D�FRS\�RI�WKH�GDWD�HQWU\�VFUHHQ��GDWD�IRU�DVLQJOH�FDVH��DQG�GDWD�IRU�D�VHULHV�RI�FDVHV�<RX�FDQ�GHOHWH�D�FDVH�E\�SUHVVLQJ�T�ZKHQ�WKH�FDVH�\RX�ZDQW�WR�GHOHWH�LV�GLVSOD\HG�'DWD�LV�QRW�GHOHWHG�EXW�LV�PDUNHG�DV�GHOHWHG�DQG�H[FOXGHG�IURP�GDWD�DQDO\VLV�E\�WKH$1$/<6,6�SURJUDP��T�LV�D�WRJJOH��3UHVV�LW�RQFH�WR�GHOHWH�D�FDVH��3UHVV�LW�DJDLQ�DQGWKH�FDVH�LV�
XQGHOHWHG
��$�GHOHWHG�FDVH�LV�PDUNHG�E\�DQ�DVWHULVN��
��QH[W�WR�WKH�UHFRUGQXPEHU�RQ�WKH�ERWWRP�ULJKW�FRUQHU�RI�WKH�VFUHHQ�



��

*,*2
,QIRUPDWLRQ*,*2�LV�WKH�PRVW�LPSRUWDQW�DFURQ\P�LQ�FRPSXWHU�VFLHQFH��,W�VWDQGV�IRU�*DUEDJH�,Q*DUEDJH�2XW��3XW�VLPSO\�WKLV�PHDQV�LI�\RXU�GDWD�LV�RI�SRRU�TXDOLW\�WKHQ�LW�LV�FHUWDLQ�WREH�WKH�FDVH�WKDW�WKH�UHVXOWV�RI�DQ\�DQDO\VLV�ZLOO�EH�XQUHOLDEOH��)RU�WKLV�UHDVRQ�JUHDWHPSKDVLV�LV�SODFHG�RQ�FKHFNLQJ�GDWD��,Q�RUGHU�WR�FKHFN�GDWD�HIIHFWLYHO\�\RX�VKRXOG�EHDZDUH�RI�WKH�W\SHV�RI�HUURU�WKDW�FDQ�ILQG�LWV�ZD\�LQWR�WKH�GDWD�DQG�KRZ�WR�FKHFN�IRUWKHP�7\SHV�RI�HUURU7UDQVSRVLWLRQ��H�J�����EHFRPHV����&RGLQJ�HUURUV�5RXWLQJ�(UURUV��,QWHUYLHZHU�DVNV�ZURQJ�TXHVWLRQV�LQ�ZURQJ�RUGHU�&RS\LQJ�HUURUV��H�J����DV������DV�2����DV�O��	F�&RQVLVWHQF\�HUURUV��$QVZHUV�WR�TXHVWLRQV�FRQIOLFW�5DQJH�HUURUV��$QVZHUV�WR�TXHVWLRQV�OLH�RXWVLGH�RI�SUREDEOH��RU�SRVVLEOH��YDOXHV�0HWKRGV�RI�&KHFNLQJ�WKH�'DWD7KHUH�DUH�IRXU�PHWKRGV�RI�FKHFNLQJ�GDWD��$OO�IRXU�PHWKRGV�VKRXOG�EH�DSSOLHG�WR�GDWD�DVHDFK�PHWKRG�KDV�GLIIHUHQW�VWUHQJWKV�DQG�ZHDNQHVVHV�0DQXDO�&KHFNLQJ��$SSO\�WKLV�WHVW�WR�D�VPDOO�QXPEHU�RI�FRPSOHWHG�TXHVWLRQQDLUHV��,WSURYLGHV�DQ�LQLWLDO�DVVHVVPHQW�RI�GDWD�TXDOLW\�DQG�KLJKOLJKWV�SUREOHPV�ZLWK�WKHTXHVWLRQQDLUH�RU�GDWD�FROOHFWLRQ��0DQXDO�FKHFNLQJ�LV�SDUWLFXODUO\�XVHIXO�LQ�GHWHFWLQJURXWLQJ�HUURUV�&KHFNLQJ�GXULQJ�GDWD�HQWU\��,QWHUDFWLYH�&KHFNLQJ���7KH�&+(&.�SURJUDP�DOORZVLPPHGLDWH�GHWHFWLRQ�DQG�FRUUHFWLRQ�RI�SUREOHPV�LQ�WKH�GDWD��,QWHUDFWLYH�FKHFNLQJ�LVXVHIXO�LQ�SLFNLQJ�XS�UDQJH��FRS\LQJ��TXHVWLRQQDLUH�URXWLQJ�DQG�FRQVLVWHQF\�HUURUV�&KHFNLQJ�DIWHU�GDWD�HQWU\��%DWFK�&KHFNLQJ���,W�LV�SRVVLEOH�WR�XVH�WKH�$1$/<6,6SURJUDP�WR�FKHFN�IRU�HUURUV�LQ�GDWD�RQFH�DOO�WKH�GDWD�KDV�EHHQ�HQWHUHG��3URGXFLQJIUHTXHQF\�WDEOHV�DQG�VFDWWHU�SORWV�VKRXOG�KLJKOLJKW�SRVVLEOH�HUURUV�LQ�WKH�GDWD��,W�LV�DOVRSRVVLEOH�WR�FKHFN�WKDW�GDWD�LV�FRQVLVWHQW�DQG�SLFN�XS�UDQJH�HUURUV�9DOLGDWLRQ��DND�9HULILFDWLRQ���7KLV�LQYROYHV�WKH�GDWD�EHLQJ�HQWHUHG�WZLFH��7KHUHVXOWLQJ�VHWV�RI�GDWD�DUH�WKHQ�FRPSDUHG�ZLWK�HDFK�RWKHU�WR�VHH�LI�WKH\�DUH�WKH�VDPH�7KH�GDWD�LV�WKHQ�FKHFNHG�DQG�HGLWHG��9DOLGDWLRQ�LV�XVHIXO�LQ�SLFNLQJ�XS�FRS\LQJ�HUURUV�7KH�9$/,'$7(�SURJUDP�LQ�(SL,QIR�SURYLGHV�YDOLGDWLRQ��<RX�FDQ�XVH�(17(5�WRGRXEOH�HQWHU�DQG�YDOLGDWH�GDWD�LQWHUDFWLYHO\��RSWLRQ�ODEHOOHG����5HHQWHU�DQGYHULI\�UHFRUGV�LQ�H[LVWLQJ�GDWD�ILOH��,I�\RX�XVH�9$/,'$7(�WR�FRPSDUH�ILOHV�WKHQ�\RX�VKRXOG�HQVXUH�WKDW�GDWD�DUH�HQWHUHG�LQWKH�VDPH�RUGHU�LQ�ERWK�ILOHV�RU�WKDW�HDFK�FDVH�KDV�D�XQLTXH�LGHQWLI\LQJ�YDULDEOH��,I�\RXXVH�(17(5�WR�UHHQWHU�DQG�YHULI\�ILOHV�HDFK�FDVH�PXVW�KDYH�D�XQLTXH�LGHQWLI\LQJYDULDEOH�



��

&+(&.
,QIRUPDWLRQ7KH�(17(5�SURJUDP�SURYLGHV�D�OLPLWHG�IRUP�RI�GDWD�FKHFNLQJ��,W�ZLOO�DOORZ�\RX�WRHQWHU�RQO\�QXPEHUV�LQWR�180(5,&�YDULDEOHV��YDOLG�GDWHV�LQWR�'$7(�YDULDEOHV��DQG�<RU�1�UHVSRQVHV�LQWR�<(6�12�YDULDEOHV��$OWKRXJK�\RX�PD\�XVH�WKH�(17(5�SURJUDP�RQLWV�RZQ�LW�LV�IDU�EHWWHU�WR�XVH�LW�LQ�FRQMXQFWLRQ�ZLWK�WKH�&+(&.�SURJUDP��&+(&.FRQWDLQV�VRPH�IHDWXUHV�WKDW�DOORZ�IRU�LQWHUDFWLYH�HUURU�FKHFNLQJ��DXWRPDWLF�FRGLQJ�RIYDULDEOHV��DQG�FRQWURO�RYHU�TXHVWLRQQDLUH�URXWLQJ��7KHVH�IXQFWLRQV�DUH�OLVWHG�EHORZ�0XVW�HQWHU�ILHOGV� &+(&.�DOORZV�\RX�WR�VSHFLI\�WKDW�FHUWDLQ�YDULDEOHV�RQ�WKHTXHVWLRQQDLUH�PXVW�EH�ILOOHG�ZLWK�D�YDOXH�RWKHU�WKDQ�PLVVLQJ�/HJDO�YDOXHV��7KH�LQSXW�PXVW�PDWFK�RQH�RI�WKH�VSHFLILHG�OLVW�RI�YDOXHV��7KHYDULDEOH�FDQ�EH�OHIW�EODQN�XQOHVV�LW�LV�GHVLJQDWHG�DV�D�PXVW�HQWHU�YDULDEOH�5DQJH�FKHFNV��7KH�FRQWHQWV�RI�D�YDULDEOH�PXVW�OD\�EHWZHHQ�WZR�ERXQGLQJYDOXHV��7(;7�DQG�833(5�&$6(�7(;7�YDULDEOHV�PD\�XVH�UDQJH�FKHFNLQJEDVHG�RQ�DOSKDEHWLFDO�RUGHU�5HSHDW�YDULDEOH��7KH�YDULDEOH�ZLOO�DXWRPDWLFDOO\�KROG�WKH�YDOXH�HQWHUHG�IRU�WKHSUHYLRXV�FDVH��7KLV�LV�XVHIXO�IRU�GDWD�WKDW�VHOGRP�FKDQJHV��H�J��ORFDWLRQ�FRGHV��$XWRPDWLF�FRGLQJ��7KH�HQWU\�LV�FRPSDUHG�DJDLQVW�D�SUH�HQWHUHG�WDEOH�RI�FRGHVDQG�SKUDVHV��,I�D�PDWFK�LV�IRXQG�DQRWKHU�YDULDEOH�FDQ�EH�VHW�WR�WKH�FRGH�YDOXH�&RQGLWLRQDO�MXPSV� &+(&.�DOORZV�\RX�WR�FKHFN�D�YDULDEOH�IRU�FHUWDLQ�YDOXHVWKDW�LI�IRXQG�ZLOO�FDXVH�WKH�FXUVRU�WR�MXPS�WR�D�VSHFLILHG�YDULDEOH��,I�WKH�WHVW�IDLOVWKH�FXUVRU�PRYHV�WR�WKH�QH[W�YDULDEOH�(17(5�DQG�&+(&.�SURYLGH�RQH�W\SH�RI�GDWD�FKHFNLQJ�FDOOHG� LQWHUDFWLYH�FKHFNLQJ�L�H��FKHFNLQJ�WKH�YDOLGLW\�RI�GDWD�DV�LW�LV�HQWHUHG���7KH�9$/,'$7(�SURJUDP�DOORZV�IRUEDWFK��L�H��DOO�FDVHV�DW�RQFH��FKHFNLQJ�RI�GDWD�ZKLFK�KDV�EHHQ�GRXEOH�HQWHUHG��&KHFNVIRU�FRQVLVWHQF\�RI�GDWD�DQG�FURVV�FDVH�FKHFNV�FDQ�EH�SHUIRUPHG�ZLWK�WKH�$1$/<6,6SURJUDP�



��

6(77,1*�83�&+(&.6
,QVWUXFWLRQV
�� 6HOHFW�&+(&.�SURJUDP�IURP�WKH�3URJUDPV�PHQX�
�� (QWHU�WKH�ILOHQDPH�67$57,1*�DQG�SUHVV�H��7KH�67$57,1*�GDWD�HQWU\�VFUHHQDSSHDUV�RQ�WKH�VFUHHQ��DV�ZLWK�WKH�(17(5�SURJUDP��EXW�ZLWK�D�GLIIHUHQW�VHW�RI�IXQFWLRQNH\�SURPSWV�DW�WKH�ERWWRP�RI�WKH�VFUHHQ��7KLV�LV�QRW�D�GDWD�HQWU\�VFUHHQ��'R�QRWDWWHPSW�WR�HQWHU�GDWD�QRZ�
�� 7\SH���LQWR�WKH�$*(�YDULDEOH��3UHVV�O�WR�PDNH�WKLV�WKH�PLQLPXP�YDOXH�DOORZHG�LQWKLV�YDULDEOH�
�� 7\SH����LQWR�WKH�$*(�YDULDEOH��3UHVV�P�WR�PDNH�WKLV�WKH�PD[LPXP�YDOXH�DOORZHG�LQWKLV�YDULDEOH�
�� 7\SH�0�LQWR�WKH�6(;�YDULDEOH��3UHVV�T�WR�PDNH�WKLV�D�OHJDO�YDOXH�
�� 7\SH�)�LQWR�WKH�6(;�YDULDEOH��3UHVV�T�WR�PDNH�WKLV�D�OHJDO�YDOXH�
�� 7\SH�8��8QNQRZQ��LQWR�WKH�6(;�YDULDEOH��3UHVV�T�WR�PDNH�WKLV�D�OHJDO�YDOXH�
�� :LWK�WKH�FXUVRU�VWLOO�LQ�WKH�6(;�YDULDEOH�SUHVV�R�WR�PDNH�WKLV�D�PXVW�HQWHU�YDULDEOH�
�� 7\SH�1�LQWR�WKH�,//�YDULDEOH�DQG�SUHVV�U��0RYH�WKH�FXUVRU�WR�WKH�%$.('+$0YDULDEOH�DQG�SUHVV�U�DJDLQ��'XULQJ�GDWD�HQWU\�WKH�FXUVRU�ZLOO�MXPS�DXWRPDWLFDOO\�WRWKH�%$.('+$0�YDULDEOH�ZKHQ�1�LV�HQWHUHG�LQWR�WKH�,//�YDULDEOH�
�� 3UHVV�X�DQG�FRQILUP�WKDW�\RX�ZLVK�WR�VDYH�WKH�FKHFNV�
�� 8VH�WKH�(17(5�SURJUDP�WR�HQWHU�VRPH�PRUH�GDWD�LQWR�67$57,1*�5(&��9HULI\�WKDWWKH�UDQJH��OHJDO�YDOXH��DQG�MXPSV�ZRUN�FRUUHFWO\�
�� 5HWXUQ�WR�WKH�(SL,QIR�PDLQ�PHQX�E\�SUHVVLQJ�X�,QIRUPDWLRQ7KH�FKHFNV�DUH�VWRUHG�LQ�D�ILOH�ZLWK�WKH�H[WHQVLRQ��&+.�ZLWK�WKH�VDPH�ILOHQDPH�DV�WKHRULJLQDO�GDWD�ILOH��7KH�FKHFNV�VHW�XS�DERYH�ZLOO�EH�VWRUHG�LQ�D�ILOH�FDOOHG67$57,1*�&+.��7KLV�LV�D�SODLQ�WH[W�ILOH�FRQWDLQLQJ�LQVWUXFWLRQV�WKDW�DUH�XVHG�E\�WKH(17(5�SURJUDP��7KLV�ILOH�PD\�EH�HGLWHG�XVLQJ�D�WH[W�HGLWRU�VXFK�DV�(3('�,I�\RX�QHHG�WR�XVH�D�ORW�RI�&+(&.�FRPPDQGV�LW�FDQ�EH�HDV\�WR�ORVH�WUDFN�RI�ZKDW�\RXDUH�GRLQJ��3UHVVLQJ�W�GLVSOD\V�DOO�WKH�&+(&.�FRPPDQGV�\RX�KDYH�HQWHUHG�IRU�DSDUWLFXODU�ILHOG�&+(&.�FDQ�DOVR�EH�XVHG�WR�FKDQJH�WKH�QDPH�RI�D�YDULDEOH��3ODFH�WKH�FXUVRU�DW�WKHYDULDEOH�\RX�ZDQW�WR�FKDQJH��3UHVV�W�DQG�WKHQ�O��<RX�ZLOO�EH�SURPSWHG�IRU�D�QHZYDULDEOH�QDPH��$IWHU�\RX�KDYH�HQWHUHG�WKH�QHZ�QDPH�SUHVV�A�WR�UHWXUQ�WR�WKH�PDLQ&+(&.�VFUHHQ�



��

$1$/<6,6
,QIRUPDWLRQ$1$/<6,6�LV�WKH�GDWD�DQDO\VLV�PRGXOH�RI�(SL,QIR��8VLQJ�$1$/<6,6�\RX�FDQ�XVHVLPSOH�FRPPDQGV�WR�SURGXFH�OLVWV��WDEOHV��IUHTXHQFLHV��VWDWLVWLFV��DQG�JUDSKV��7KHVWDWLVWLFV�DUH�VHOHFWHG�WR�EH�RI�XVH�WR�HSLGHPLRORJLFDO�UHVHDUFKHUV�DQG�SXEOLF�KHDOWKSHUVRQQHO�,QVWUXFWLRQV
�� 6HOHFW�$1$/<6,6�IURP�WKH�3URJUDPV�PHQX�,QIRUPDWLRQ2QFH�$1$/<6,6�LV�VWDUWHG�WKH�VFUHHQ�ZLOO�EH�GLYLGHG�LQWR�VHYHUDO�GLVWLQFW�VHFWLRQV��2QWKH�WRS�IHZ�OLQHV�RI�WKH�VFUHHQ�LV�WKH�VWDWXV�LQIRUPDWLRQ�'DWDVHW���1RQH!��������� ��������)UHH�PHPRU\�����.8VH�5($'�WR�FKRRVH�D�GDWDVHW7KLV�VWDWXV�LQIRUPDWLRQ�VKRZV�WKH�QDPH�RI�WKH�FXUUHQW�GDWD�ILOH�DQG�WKH�DPRXQW�RI�IUHHPHPRU\�LQ�WKH�V\VWHP�7KH�ERWWRP�OLQH�RI�WKH�VFUHHQ�VKRZV�WKH�IXQFWLRQ�NH\V�DYDLODEOH�IURP�ZLWKLQ�WKH$1$/<6,6�PRGXOH�7KH�UHVW�RI�WKH�VFUHHQ�LV�GLYLGHG�LQWR�WZR�SDUWV��7KH�XSSHU�SRUWLRQ�LV�ODEHOOHG�2XWSXW�7KLV�SDUW�RI�WKH�VFUHHQ�GLVSOD\V�WKH�RXWSXW��H�J��WDEOHV��VWDWLVWLFV��OLVWLQJV��RI�DQ\FRPPDQGV�HQWHUHG��7KH�ODEHO�6FUHHQ�QH[W�WR�WKH�ODEHO�2XWSXW�WHOOV�XV�WKDW�WKHRXWSXW�RI�WKH�FRPPDQGV�ZH�LVVXH�ZLOO�EH�VHQW�WR�WKH�VFUHHQ��<RX�FDQ�VHQG�RXWSXW�WR�WKHVFUHHQ��D�SULQWHU��RU�WR�D�ILOH�RQ�GLVN�7KH�ORZHU�SRUWLRQ�RI�WKH�VFUHHQ�LV�ODEHOOHG�&RPPDQGV��7KLV�LV�ZKHUH�\RX�HQWHUFRPPDQGV�+HOSIXO�7LSV7KH�O�NH\�SURYLGHV�KHOS��3UHVV�O�DW�DQ\�WLPH�IRU�KHOS�RQ�ZKDW�\RX�DUH�GRLQJ��7KHKHOS�LV�FRQWH[W�VHQVLWLYH��,I�\RX�W\SH�D�FRPPDQG�DQG�WKHQ�SUHVV�O�WKHQ�$1$/<6,6ZLOO�UHVSRQG�ZLWK�KHOS�IRU�WKDW�SDUWLFXODU�FRPPDQG�$�PHQX�RI�FRPPDQGV�LV�DYDLODEOH�E\�SUHVVLQJ�WKH�P�NH\�$�PHQX�RI�YDULDEOHV�LQ�WKH�FXUUHQW�GDWD�ILOH�LV�DYDLODEOH�E\�SUHVVLQJ�WKH�Q�NH\�



��

(17(5,1*�&200$1'6
,QIRUPDWLRQ7KHUH�DUH�WZR�PHWKRGV�RI�LVVXLQJ�FRPPDQGV�WR�WKH�$1$/<6,6�SURJUDP��<RX�PD\HLWKHU�W\SH�WKH�FRPPDQG�GLUHFWO\�DW�WKH�NH\ERDUG�RU�FKRRVH�FRPPDQGV�DQG�YDULDEOHVIURP�PHQXV�3UHVVLQJ�WKH�P�NH\�EULQJV�XS�D�PHQX�RI�DYDLODEOH�FRPPDQGV��7R�VHOHFW�D�FRPPDQGIURP�WKH�PHQX�\RX�PXVW�PRYH�WKH�KLJKOLJKWHG�EDU�XVLQJ�WKH�DUURZ�NH\V��:KHQ�WKHKLJKOLJKWHG�EDU�LV�RYHU�WKH�FRPPDQG�\RX�ZLVK�WR�XVH�SUHVV�H�WR�VHOHFW�LW��7R�H[HFXWHWKH�FRPPDQG�SUHVV�H�DJDLQ��:LWK�PRVW�FRPPDQGV�\RX�ZLOO�QHHG�WR�VSHFLI\�DW�OHDVWRQH�YDULDEOH�3UHVVLQJ�WKH�Q�NH\�EULQJV�XS�D�PHQX�RI�YDULDEOHV�LQ�WKH�FXUUHQW�GDWDVHW��9DULDEOHV�FDQEH�VHOHFWHG�IURP�WKH�PHQX�LQ�WKH�XVXDO�ZD\��7R�VHOHFW�MXVW�RQH�YDULDEOH�SRLQW�WR�LW�XVLQJWKH�DUURZ�NH\V�DQG�SUHVV�H��7R�VHOHFW�D�JURXS�RI�YDULDEOHV�SRLQW�WR�HDFK�RQH�LQ�WXUQDQG�SUHVV�WKH���NH\��:KHQ�\RX�KDYH�VHOHFWHG�DOO�WKH�YDULDEOHV�\RX�QHHG�SUHVV�H��,I\RX�VHOHFW�D�YDULDEOH�E\�PLVWDNH�\RX�FDQ�GHVHOHFW�LW�XVLQJ�WKH���NH\�*HWWLQJ�+HOS�RQ�&RPPDQGV7KHUH�DUH�WZR�ZD\V�RI�JHWWLQJ�KHOS�RQ�FRPPDQGV�LQ�$1$/<6,6��,I�\RX�SUHVV�OEHIRUH�\RX�KDYH�W\SHG�D�FRPPDQG�WKHQ�$1$/<6,6�ZLOO�SUHVHQW�\RX�ZLWK�D�PHQX�ZLWKRSWLRQV�IRU�KHOS�RQ�JHQHUDO�WRSLFV�DQG�VSHFLILF�FRPPDQGV��2SWLRQV�DUH�VHOHFWHG�IURPWKH�PHQX�LQ�WKH�XVXDO�ZD\�,I�\RX�ZDQW�KHOS�RQ�D�VSHFLILF�FRPPDQG�WKHQ�W\SH�WKH�FRPPDQG��H�J��IUHT��DQG�WKHQSUHVV�O�NH\�$1$/<6,6�ZLOO�UHVSRQG�ZLWK�KHOS�IRU�WKH�FRPPDQG�\RX�W\SHG�,I�WKHUH�LV�PRUH�WKDQ�RQH�VFUHHQIXO�RI�KHOS�RQ�D�SDUWLFXODU�WRSLF�RU�FRPPDQG�WKHQ�3J'QZLOO�EH�GLVSOD\HG�LQ�WKH�ERWWRP�ULJKW�KDQG�FRUQHU�RI�WKH�KHOS�ZLQGRZ��3UHVVLQJ�`ZLOO�GLVSOD\�WKH�QH[W�VFUHHQIXO�RI�LQIRUPDWLRQ�7KH�KHOS�V\VWHP�KDV�VRPH�¨K\SHUWH[W©�IHDWXUHV�WKDW�DOORZ�\RX�WR�YLHZ�KHOS�LQIRUPDWLRQRQ�UHODWHG�WRSLFV��5HODWHG�WRSLFV�DUH�VKRZQ�DV�\HOORZ�&$3,7$/�OHWWHUV��EODFN�RQ�JUH\ZKHQ�VHOHFWHG���7KH�ILUVW�UHODWHG�WRSLF�LV�VHOHFWHG�DXWRPDWLFDOO\�DQG�LV�VKRZQ�LQ�EODFNRQ�JUH\�&$3,7$/�OHWWHUV��<RX�FDQ�VHOHFW�DQRWKHU�WRSLF�E\�XVLQJ�WKH�DUURZ�NH\V��7RYLHZ�KHOS�RQ�D�VHOHFWHG�WRSLF�SUHVV�WKH�H�NH\�3UHVV�A�WR�UHWXUQ�WR�$1$/<6,6�



��

&+226,1*�$�'$7$�),/(
,QIRUPDWLRQ%HIRUH�SHUIRUPLQJ�DQ\�DQDO\VLV�ZH�PXVW�ILUVW�WHOO�$1$/<6,6�ZKLFK�GDWD�ILOH�ZH�ZLVKWR�ZRUN�ZLWK��LQ�WKLV�FDVH�26:(*2�5(&���7KH�$1$/<6,6�FRPPDQG�WR�UHWULHYH�D�GDWDILOH�LV�UHDG�IROORZHG�E\�WKH�ILOHQDPH��2QFH�\RX�KDYH�UHWULHYHG�D�GDWDVHW�WKH�VWDWXVOLQHV�RQ�WKH�VFUHHQ�ZLOO�FKDQJH�WR�VKRZ�WKH�QDPH�RI�WKH�GDWDVHW�DQG�WKH�QXPEHU�RIUHFRUGV�LQ�WKH�GDWDVHW�,QVWUXFWLRQV
�� (QWHU�WKH�FRPPDQG�UHDG�RVZHJR�UHF��DQG�SUHVV�H�,QIRUPDWLRQ7KH�ILOH�26:(*2�5(&�FRQWDLQV�GDWD�FROOHFWHG�IURP�D�IRRG�SRLVRQLQJ�RXWEUHDN�WKDWIROORZHG�D�FKXUFK�VXSSHU�LQ�D�VPDOO�$PHULFDQ�YLOODJH��7KLV�RXWEUHDN��WRJHWKHU�ZLWKGHWDLOV�RI�D�IROORZ�XS�LQYHVWLJDWLRQ��LV�GHVFULEHG�LQ�WKH�DGGHQGXP�+HOSIXO�7LSV)RU�GDWDILOHV�FUHDWHG�XVLQJ�WKH�(17(5�PRGXOH�RI�(SL,QIR�\RX�GR�QRW�QHHG�WR�VSHFLI\WKH��5(&�H[WHQVLRQ�WR�WKH�ILOHQDPH�$1$/<6,6�FDQ�DOVR�UHDG�ILOHV�FUHDWHG�XVLQJ�G%DVH��7R�UHWULHYH�D�G%DVH�ILOH�\RX�QHHGWR�VSHFLI\�WKH��'%)�H[WHQVLRQ�WR�WKH�ILOHQDPH�,I�\RX�FDQ
W�UHPHPEHU�WKH�QDPH�RI�WKH�ILOH�\RX�ZDQW�WR�UHWULHYH�WKHQ�LVVXH�WKH�5($'FRPPDQG�ZLWKRXW�D�ILOHQDPH��$1$/<6,6�ZLOO�UHVSRQG�ZLWK�D�PHQX�OLVWLQJ�DOO��5(&ILOHV�LQ�WKH�FXUUHQW�GLUHFWRU\�



��

(;$0,1,1*�'$7$
,QVWUXFWLRQV
�� (QWHU�WKH�FRPPDQG�YDULDEOHV
�� (QWHU�WKH�FRPPDQG�OLVW�DJH�LOO�VH[
�� (QWHU�WKH�FRPPDQG�IUHT�LOO
�� (QWHU�WKH�FRPPDQG�IUHT�RQVHWGDWH
�� (QWHU�WKH�FRPPDQG�IUHT�DJH,QIRUPDWLRQ7KH�YDULDEOHV�FRPPDQG�GLVSOD\V�D�OLVW�RI�YDULDEOHV�LQ�WKH�FXUUHQW�GDWD�ILOH�WRJHWKHUZLWK�LQIRUPDWLRQ�DERXW�WKHLU�W\SH�DQG�OHQJWK�7KH�OLVW FRPPDQG�GLVSOD\V�WKH�FRQWHQWV�RI�WKH�VSHFLILHG�YDULDEOHV�RQ�D�FDVH�E\�FDVH�EDVLV�7KH�IUHT�FRPPDQG�GLVSOD\V�D�IUHTXHQF\�WDEOH�RI�WKH�VSHFLILHG�YDULDEOH��7KH�WDEOHOLVWV�IUHTXHQFLHV��SHUFHQWDJHV��DQG�FXPXODWLYH�SHUFHQWDJHV��,I�WKH�VSHFLILHG�YDULDEOH�LV180(5,&�WKHQ�VXPPDU\�VWDWLVWLFV�ZLOO�DOVR�EH�GLVSOD\HG�+HOSIXO�7LSV,I�WKH�FRPPDQG�\RX�LVVXH�SURGXFHV�RXWSXW�WKDW�ZLOO�QRW�ILW�RQWR�D�VLQJOH�VFUHHQ�WKHQ$1$/<6,6�ZLOO�SDXVH�DW�WKH�HQG�RI�HDFK�VFUHHQIXO�RI�RXWSXW�DQG�GLVSOD\�WKH�PHVVDJH�PRUH!�DW�WKH�ERWWRP�RI�WKH�RXWSXW�VFUHHQ��3UHVV�DQ\�NH\��DSDUW�IURP�A�ZKLFKWHUPLQDWHV�WKH�RXWSXW��WR�VHH�WKH�QH[W�VFUHHQ�RI�WKH�RXWSXW�<RX�FDQ�VFUROO�WKURXJK�WKH�RXWSXW�JHQHUDWHG�E\�SUHYLRXV�FRPPDQGV�XVLQJ�WKH� �̂DQG�̀NH\V�� �̂DQG� �̀PRYH�WKURXJK�WKH�RXWSXW�RQH�SDJH�DW�D�WLPH��<RX�PD\�DOVRXVH�E��� �̂DQG�E��� �̀WR�PRYH�WKURXJK�WKH�RXWSXW�RQH�OLQH�DW�D�WLPH�<RX�FDQ�VFUROO�WKURXJK�SUHYLRXVO\�HQWHUHG�FRPPDQGV�XVLQJ�WKH�ZDQG�\NH\V�7KH�OLVW�FRPPDQG�SURGXFHV�D�VLPSOH�OLVW��$1$/<6,6�SURYLGHV�WKH�EURZVHRFRPPDQG�WR�OLVW�DQG�EURZVH�WKURXJK�UHFRUGV�LQ�VSUHDGVKHHW�IRUPDW��7KH�FRPPDQG�NH\VDYDLODEOH�LQ�EURZVH�DUH�VKRZQ�DW�WKH�ERWWRP�RI�WKH�VFUHHQ�RQFH�\RX�KDYH�HQWHUHG�WKHFRPPDQG�EURZVH�RU�SUHVVHG�WKH�REURZVH�NH\��7KH�EURZVH�FRPPDQG�GRHV�QRWDOORZ�\RX�WR�HGLW�RU�DGG�GDWD��7KH�XSGDWH�FRPPDQG�DOORZV�\RX�WR�HGLW�RU�DGG�GDWD�LQWKH�VDPH�VSUHDGVKHHW�IRUPDW��$�TXLFN�ZD\�WR�VWDUW�XSGDWH�LV�WR�SUHVV�WKH�T�NH\�,W�LV�RIWHQ�XVHIXO�WKDW�D�UHFRUG�RI�WKH�RXWSXW�LV�NHSW�IRU�IXWXUH�UHIHUHQFH��<RX�FDQ�XVHWKH�URXWH�FRPPDQG�WR�VHQG�D�FRS\�RI�WKH�RXWSXW�WR�D�ILOH�RQ�GLVN��URXWHILOHQDPH��RU�WR�WKH�SULQWHU��URXWH�SULQWHU���0DNH�VXUH�WKDW�WKH�SULQWHU�LVFRQQHFWHG�DQG�¨RQ�OLQH©�EHIRUH�LVVXLQJ�WKH�URXWH�SULQWHU�FRPPDQG��7R�VWRSVHQGLQJ�RXWSXW�WR�WKH�SULQWHU�RU�WR�D�ILOH�LVVXH�WKH�URXWH�VFUHHQ�FRPPDQG�7KH�URXWH�FRPPDQG�ZLOO�RQO\�UHGLUHFW�WKH�RXWSXW�RI�VXEVHTXHQW�FRPPDQGV��,I�\RXZDQW�D�UHFRUG�RI�DQ�$1$/<6,6�VHVVLRQ�WKHQ�WKH�URXWH�FRPPDQG�VKRXOG�EH�WKH�ILUVWFRPPDQG�\RX�LVVXH�



��

7$%/(6�$1'�67$7,67,&6
,QIRUPDWLRQ$1$/<6,6�SURYLGHV�WKH�WDEOHV�FRPPDQG�WR�SURGXFH�FURVVWDEXODWLRQV��7KHWDEOHV�FRPPDQG�DOVR�SURGXFHV�D�FRPSOHWH�VHW�RI�VWDWLVWLFV�IRU�ERWK�VLPSOHFURVVWDEXODWLRQV�DQG�VWUDWLILHG�DQDO\VLV��:H�FDQ�XVH�WKH�WDEOHV�FRPPDQG�WR�GLVFRYHUZKLFK�IRRGVWXIIV�ZHUH�UHVSRQVLEOH�IRU�WKH�IRRG�SRLVRQLQJ�RXWEUHDN�,QVWUXFWLRQV
�� (QWHU�WKH�FRPPDQG�WDEOHV�EDNHGKDP�LOO
�� (QWHU�WKH�FRPPDQG�WDEOHV�VSLQDFK�LOO
�� (QWHU�WKH�FRPPDQG�WDEOHV�PDVKHGSRWD�LOO
�� 8VH�WKH�WDEOHV�FRPPDQG�WR�LQYHVWLJDWH�WKH�DVVRFLDWLRQV�EHWZHHQ�WKH�RWKHU�H[SRVXUHYDULDEOHV�DQG�UHSRUWHG�LOOQHVV�,QIRUPDWLRQ)URP�RXU�RXWSXW�ZH�FDQ�VHH�WKDW�9$1,//$�LV�LPSOLFDWHG��UHPHPEHU�WKDW�ZH�DUHORRNLQJ�IRU�WDEOHV�WKDW�SURGXFH�D�UHODWLYH�ULVN��ULVN�UDWLR��JUHDWHU�WKDQ�RQH�WRJHWKHU�ZLWKD�FRQILGHQFH�LQWHUYDO�WKDW�GRHV�QRW�LQFOXGH�RQH�RU�DQG�D�ODUJH�FKL�VTXDUH�VWDWLVWLFWRJHWKHU�ZLWK�D�VPDOO�S�YDOXH��7KH�LQWHUSUHWDWLRQ�RI�WKH�5HODWLYH�5LVN�GHSHQGV�RQ�WKH�RULHQWDWLRQ�RI�WKH�WDEOH��7KHFRUUHFW�IRUPDW�IRU�WKH�FRPPDQG�LV�WDEOHV��H[SRVXUH!��RXWFRPH!

$1$/<6,6 LV�KHOSIXO�LQ�WKDW�LW�ZLOO�SRLQW�RXW�VWDWLVWLFDO�PHDVXUHV�WKDW�LW�FRQVLGHUV�WR�EHVLJQLILFDQW��7KH�SURJUDP©V�GHILQLWLRQ�RI�VLJQLILFDQFH�LV�VRPHZKDW�ULJLG��L�H��S�� �������+HOSIXO�7LSV$Q�DVWHULVN��
��FDQ�EH�XVHG�LQ�WKH�WDEOHV�FRPPDQG�WR�LQGLFDWH�DOO�YDULDEOHV��7KHFRPPDQG�WDEOHV�
�LOO�ZRXOG�SURGXFH�VLPLODU�RXWSXW�WR�WKH�VWULQJ�RI�FRPPDQGV\RX�HQWHUHG�6RPHWLPHV�ZKHQ�\RX�XVH�WKH�DVWHULVN��
��$1$/<6,6�ZLOO�SURGXFH�WDEOHV�WKDW�DUH�ERWKXVHOHVV�DQG�YHU\�ELJ��7KLV�LV�EHFDXVH�LW�LV�WUHDWLQJ�FRQWLQXRXV�RU�LGHQWLI\LQJ�GDWD�DVFDWHJRULFDO�GDWD��<RX�FDQ�LQVWUXFW�$1$/<6,6�WR�H[FOXGH�FHUWDLQ�YDULDEOHV�E\�XVLQJ�WKHQRW�NH\ZRUG��7KH�FRPPDQG�IUHT�
�QRW�DJH�SURGXFHV�D�WLGLHU�RXWSXW�WKDQ�WKHFRPPDQG�IUHT�
�RQ�LWV�RZQ�,I�\RX�ZDQW�WR�GLVSOD\�FROXPQ�DQG�URZ�SHUFHQWDJHV�LQ�\RXU�WDEOHV�WKHQ�LVVXH�WKHFRPPDQG�VHW�SHUFHQWV� �RQ�EHIRUH�LVVXLQJ�WDEOHV�FRPPDQGV��7KH�FRPPDQGVHW�SHUFHQWV� �RII�ZLOO�WXUQ�WKHP�RII�DJDLQ��7KH�YDOXHV�LQ�HDFK�FHOO�DUHSUHVHQWHG�DV�FRXQW��URZ�SHUFHQWDJH��FROXPQ�SHUFHQWDJH��'LVSOD\LQJ�SHUFHQWDJHV�FDQVRPHWLPHV�PDNH�WDEOHV�GLIILFXOW�WR�UHDG��8VH�WKH�FRPPDQG�VHW�OLQHV� �RQ�WRSULQW�VHSDUDWLQJ�OLQHV�EHWZHHQ�WKH�FHOOV�RI�WDEOHV��7KLV�ZLOO�PDNH�WKHP�HDVLHU�WR�UHDG�



��

675$7,),('�$1$/<6,6
,QIRUPDWLRQ7KH�WDEOHV�FRPPDQG�FDQ�DOVR�EH�XVHG�WR�SHUIRUP�VWUDWLILHG�DQDO\VLV��XVHIXO�LQLGHQWLI\LQJ�FRQIRXQGLQJ�IDFWRUV�DQG�HVWDEOLVKLQJ�LQGHSHQGHQW�DVVRFLDWLRQV���7KLVWHFKQLTXH�LV�QRW�QHHGHG�IRU�WKH�DQDO\VLV�RI�WKH�26:(*2�GDWDVHW�,QVWUXFWLRQV
�� (QWHU�WKH�FRPPDQG�WDEOHV�YDQLOOD�LOO�VH[,QIRUPDWLRQ7KLV�FRPPDQG�SURGXFHV�WZR�WDEOHV��IRU�PDOH�DQG�IHPDOH�FDVHV���$�0DQWHO�+DHQV]DOVWUDWLILHG�DQDO\VLV�IROORZV�WKH�WDEOHV�$1$/<6,6�FRPPDQGV�ZRUN�ZLWK�DOO�UHFRUGV�LQ�WKH�FXUUHQW�GDWDVHW��<RX�FDQ�LQVWUXFW$1$/<6,6�WR�ZRUN�ZLWK�D�VXEVHW RI�\RXU�GDWD�XVLQJ�WKH�VHOHFW�FRPPDQG��7KHVHOHFW�FRPPDQG�DOORZV�\RX�WR�VSHFLI\�DQ�H[SUHVVLRQ�WKDW�PXVW�EH�WUXH�IRU�D�UHFRUGWR�EH�SURFHVVHG��7KH�FRPPDQG�VHOHFW�VH[� ��0��LQVWUXFW�$1$/<6,6�WR�ZRUNRQO\�ZLWK�WKRVH�UHFRUGV�ZKHUH�WKH�YDULDEOH�6(;�FRQWDLQV�WKH�YDOXH�0��7KH�VHOHFWFRPPDQG�LV�D�FXPXODWLYH��$Q\�VHOHFW�FRPPDQG�ZRUNV�RQ�WKH�VXEVHW�RI�GDWD�WKDW�KDVEHHQ�SUHYLRXVO\�VHOHFWHG��7KH�WZR�FRPPDQGV�VHOHFW�LOO� ��<�VHOHFW�DJH�����

ZLOO�VHOHFW�DOO�UHFRUGV�ZKHUH�WKH�YDULDEOH�,//�FRQWDLQV�WKH�YDOXH�<�DQG�WKH�$*(YDULDEOH�FRQWDLQV�D�YDOXH�OHVV�WKDQ�����7KH�WZR�FRPPDQGV�VHOHFW�LOO� ��<�VHOHFW�LOO� ��1�
ZLOO�VHOHFW�12�UHFRUGV�EHFDXVH�WKH�YDULDEOH�,//�FDQQRW�VLPXOWDQHRXVO\�FRQWDLQ�WKHYDOXH�<�DQG�WKH�YDOXH�1�7KH�FXUUHQW�VHOHFWLRQ�FULWHULD�LV�GLVSOD\HG�ZLWK�WKH�VWDWXV�LQIRUPDWLRQ�DW�WKH�WRS�RI�WKHVFUHHQ��7KH�FRPPDQG�VHW�FULWHULD� �RQ�LQVWUXFWV�$1$/<6,6�WR�SULQW�WKHFXUUHQW�VHOHFWLRQ�FULWHULD�EHIRUH�HDFK�OLVW��IUHTXHQF\��RU�WDEOH�<RX�FDQ�FDQFHO�WKH�FXUUHQW�VHOHFWLRQ�FULWHULD�DQG�UHWXUQ�WR�ZRUNLQJ�ZLWK�DOO�FDVHV�LQ�WKHGDWDVHW�E\�LVVXLQJ�WKH�VHOHFW�FRPPDQG�ZLWKRXW�D�FRQGLWLRQ�7KH�IROORZLQJ�FRPPDQGV�SURGXFH�D�VLPLODU�RXWSXW��ZLWKRXW�WKH�0DQWHO�+DHQV]DOVWUDWLILHG�DQDO\VLV��WR�WKH�WDEOHV�FRPPDQG�VKRZQ�DERYH�VHOHFW�VH[� ��0�WDEOHV�YDQLOOD�LOOVHOHFWVHOHFW�VH[� ��)�WDEOHV�YDQLOOD�LOOVHOHFW



��

&217,18286�9$5,$%/(6
,QIRUPDWLRQ7KH�WDEOHV�FRPPDQG�LV�XVHG�IRU�GDWD�LWHPV�WKDW�DUH�DUUDQJHG�LQ�FDWHJRULHV��,I�\RXKDYH�FRQWLQXRXV�GDWD�VXFK�DV�XQPRGLILHG�PHDVXUHV�RI�KHLJKW��ZHLJKW�RU�DJH�WKHQ�\RXZLOO�QHHG�WR�XVH�WKH�PHDQV�FRPPDQG�7KH�PHDQV�FRPPDQG�WDNHV�WZR�YDULDEOHV���WKH�YDULDEOH�FRQWDLQLQJ�GDWD�WR�EH�DQDO\]HGDQG�WKH�YDULDEOH�LQGLFDWLQJ�KRZ�JURXSV�ZLOO�EH�GLVWLQJXLVKHG�,QVWUXFWLRQV
�� (QWHU�WKH�FRPPDQG�PHDQV�DJH�LOO,QIRUPDWLRQ7KH�RXWSXW�RI�WKLV�FRPPDQG�SURGXFHV�D�IXOO�VHW�RI�GHVFULSWLYH�VWDWLVWLFV�IRU�WKH�WZRJURXSV��,//� ��<��DQG�,//� ��1���DV�ZHOO�DV�$129$�DQG�HTXLYDOHQW�QRQ�SDUDPHWULFWHVWV�+HOSIXO�7LSV7KH�PHDQV�FRPPDQG�SURGXFHV�D�WDEOH�RI�YDOXHV��VLPLODU�WR�D�IUHTXHQF\�WDEOH��EHIRUHGLVSOD\LQJ�VWDWLVWLFV��2IWHQ�WKLV�WDEOH�ZLOO�QRW�EH�RI�XVH��<RX�FDQ�LQVWUXFW�$1$/<6,6QRW�WR�SURGXFH�WDEOHV�E\�DGGLQJ��Q�WR�WKH�HQG�RI�WKH�FRPPDQG�WR�LQGLFDWH�¨QR�WDEOHV©�H�J��PHDQV�DJH�LOO��Q��$1$/<6,6�DOVR�KDV�D�FRPPDQG�WKDW�SHUIRUPV�PXOWLSOH�OLQHDU�UHJUHVVLRQ��7KH�IRUPDWIRU�WKH�FRPPDQG�LV�UHJUHVV��GHSHQGHQW!� ��LQGHSHQGHQW�!������LQGHSHQGHQW��!

<RX�FDQ�XVH�XS�WR����LQGHSHQGHQW�YDULDEOHV�ZLWK�WKH�UHJUHVV�FRPPDQG�<RX�PD\�DOVR�XVH�WKH�PHDQV�FRPPDQG�WR�SURGXFH�IXOO�GHVFULSWLYH�VWDWLVWLFV�IRU�DVLQJOH��XQJURXSHG��YDULDEOH�PHDQV�DJH��Q



��

:25.,1*�:,7+�9$5,$%/(6
,QIRUPDWLRQ,Q�WKH�26:(*2�GDWDVHW�WKHUH�LV�QR�YDULDEOH�WHOOLQJ�XV�WKH�LQFXEDWLRQ�SHULRG�IRU�WKHRXWEUHDN�XQGHU�LQYHVWLJDWLRQ��:H�QHHG�WR�FUHDWH�D�QHZ�YDULDEOH�WKDW�ZLOO�FRQWDLQ�WKHLQFXEDWLRQ�SHULRG�IRU�HDFK�FDVH��7KH�GHILQH�FRPPDQG�LV�XVHG�WR�FUHDWH�D�QHZYDULDEOH�7KH�GHILQH�FRPPDQG�ZKHQ�XVHG�RQ�LWV�RZQ�FUHDWHV�D�QHZ�YDULDEOH�RI�WKH�180(5,&W\SH��7R�FUHDWH�RWKHU�YDULDEOH�W\SHV�XVH�WKH�VDPH�VSHFLDO�FKDUDFWHUV�WKDW�GHILQH�YDULDEOHW\SH�DQG�OHQJWK�LQ�WKH�TXHVWLRQQDLUH��7KH�FRPPDQG�GHILQH�WHPS��������FUHDWHVD�YDULDEOH�RI�WKH�IL[HG�GHFLPDO�W\SH�ZLWK�WKH�QDPH�7(03�2QFH�ZH�KDYH�GHILQHG�D�QHZ�YDULDEOH�,1&8%�ZH�QHHG�WR�LQVWUXFW�$1$/<6,6�WRFDOFXODWH�WKH�LQFXEDWLRQ�SHULRG�IURP�WKH�YDULDEOHV�216(77,0(��WLPH�RI�RQVHW��DQG7,0(6833(5��WLPH�RI�VXSSHU���%HFDXVH�WKH�RXWEUHDN�ZDV�VSUHDG�RYHU�WZR�GD\V�ZHQHHG�WR�FRUUHFW�WKH�YDOXH�RI�WKH�,1&8%�YDULDEOH�WR�WDNH�DFFRXQW�RI�WKLV��7R�GR�WKLV�ZHPXVW�DGG�������IRU����KRXUV��WR�WKH�,1&8%�YDULDEOH�IRU�HDFK�FDVH�ZKHUH216(7'$7(�LV��������L�H��WKH�VHFRQG�GD\�RI�WKH�RXWEUHDN��,QVWUXFWLRQV
�� (QWHU�WKH�IROORZLQJ�FRPPDQGV�GHILQH�LQFXELQFXE� �RQVHWWLPH���WLPHVXSSHULI�RQVHWGDWH� ���������WKHQ�LQFXE� �LQFXE�������IUHT�LQFXE,QIRUPDWLRQ7KH�IUHT�FRPPDQG�GLVSOD\V�D�IUHTXHQF\�WDEOH�RI�WKH�,1&8%�YDULDEOH��([DPLQDWLRQRI�WKH�IUHTXHQF\�WDEOH�DQG�WKH�VXPPDU\�VWDWLVWLFV�EHORZ�WKH�WDEOH�VKRZ�XV�WKDW�WKHPHGLDQ�LQFXEDWLRQ�SHULRG�ZDV�IRXU�KRXUV�DQG�WKDW�WKH�PRVW�FRPPRQ�LQFXEDWLRQ�SHULRG�PRGH��ZDV�WKUHH�KRXUV��7KH�GLIIHUHQFH�LQ�WKH�QXPEHU�RI�YDOLG�,1&8%�YDOXHV�DQGQXPEHU�RI�FDVHV�ZKHUH�,//� ��<��LV�GXH�WR�PLVVLQJ�YDOXHV��7KH�RGG�YDOXHV��H�J������DUH�GXH�WR�WKH�IDFW�WKDW�ZH�DUH�SHUIRUPLQJ�DULWKPHWLF�LQ�EDVH����LQVWHDG�RI�DFRPELQDWLRQ�RI�EDVH����DQG�EDVH�����2QH�VROXWLRQ�WR�WKLV�SUREOHP�LV�WR�VWULS�DZD\�WKH¨PLQXWHV©�SDUW��L�H��WKH�ILQDO�WZR�GLJLWV��RI�WKH�,1&8%�YDULDEOH�XVLQJ�WKH�GLY�RSHUDWRU�LQFXE� �LQFXE�GLY����IUHT�LQFXE

�)RU�PRVW�SXUSRVHV�WKLV�DSSUR[LPDWLRQ�LV�VXIILFLHQW��,W�LV�SRVVLEOH�WR�FRQYHUW�WLPHV�WR¨GHFLPDO©�WLPHV�XVLQJ�WKH�IROORZLQJ�JHQHUDO�IRUP�RI�FRPPDQGV�GHILQH�GHFWLPH�����GHFWLPH� �WLPH�GLY���������WLPH���������WLPH�GLY������������
<RX�PLJKW�OLNH�WR�UHSHDW�WKH�FDOFXODWLRQV�IRU�LQFXEDWLRQ�SHULRG�XVLQJ�GHFLPDO�WLPHV�\RX�ZLOO�QHHG�WR�FUHDWH�YDULDEOHV�WR�KROG�WKH�GHFLPDO�HTXLYDOHQWV�RI�ERWK�WKH7,0(6833(5�DQG�216(77,0(�YDULDEOHV��



��

352'8&,1*�*5$3+6
,QVWUXFWLRQV
�� (QWHU�WKH�FRPPDQG�KLVWRJUDP�LQFXE,QIRUPDWLRQ7KH�KLVWRJUDP�FRPPDQG�SURYLGHV�D�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�WKH�IUHTFRPPDQG��7KLV�LV�QRW�D�WUDGLWLRQDO�HSLGHPLF�FXUYH��:H�DUH�SORWWLQJ�WKH�LQFXEDWLRQSHULRG�LQVWHDG�RI�WLPH�RI�RQVHW��$�WUDGLWLRQDO�HSLGHPLF�FXUYH��SORWWLQJ�WLPH�RI�RQVHW�ZRXOG�EH�SURGXFHG�E\�WKH�IROORZLQJ�VHW�RI�FRPPDQGV�GHILQH�QHZWLPHQHZWLPH� �RQVHWWLPHLI�RQVHWGDWH� ���������WKHQ�QHZWLPH� �QHZWLPH�������KLVWRJUDP�QHZWLPH+HOSIXO�7LSV7R�SULQW�WKH�JUDSK�HQWHU�WKH�FRPPDQG�URXWH�SULQWHU�RU�SUHVVS�3ULQWHU�2QEHIRUH�WKH�KLVWRJUDP��RU�SLH��EDU��OLQH��DQG�VFDWWHU��FRPPDQG��:KHQSULQWLQJ�ILQLVKHV�HQWHU�WKH�FRPPDQG�URXWH�VFUHHQ�RU�SUHVV�S3ULQWHU�2II��0DNHVXUH�WKH�SULQWHU�LV�FRQQHFWHG�DQG�¨RQ�OLQH©�EHIRUH�DWWHPSWLQJ�WR�SULQW�D�JUDSK��,I�\RXZDQW�WR�VHQG�WKH�RXWSXW�RI�D�JUDSKLFV�FRPPDQG�WR�D�ILOH�\RX�VKRXOG�VSHFLI\�D�GLIIHUHQWILOH�IRU�HDFK�JUDSK��<RX�PXVW�DOVR�XVH�VHW�JUDSK�WR�VSHFLI\�WKH�ZD\�WKH�JUDSK�ZLOOEH�VDYHG�VHW�JUDSK� ��SF[URXWH�LQFXE�SF[KLVWRJUDP�LQFXE

<RX�FDQ�H[SRUW�JUDSKV�LQ�VHYHUDO�GLIIHUHQW�IRUPDWV��7KH�PRVW�XVHIXO�DUH����SF[� �3&3DLQW%UXVK�����
�������EPS� �%03��:LQGRZV���[��IRUPDW���FJP� �&RPSXWHU*UDSKLFV�0HWDILOH��DQG��ZSJ� �:RUG3HUIHFW�*UDSKLF�$1$/<6,6�DOVR�KDV�D�FRPPDQG�WKDW�SHUIRUPV�PXOWLSOH�OLQHDU�UHJUHVVLRQ��<RX�FDQ�XVHWKLV�FRPPDQG�WR�LQYHVWLJDWH�WKH�UHODWLRQVKLS�EHWZHHQ�LQFXEDWLRQ�SHULRG�DQG�DJH�UHJUHVV�LQFXE� �DJH
8VH�WKH�VFDWWHU�FRPPDQG�WR�VHH�WKH�UHJUHVVLRQ�OLQH�VFDWWHU�DJH�LQFXE��U
7KH��U�LQVWUXFWV�$1$/<6,6�WR�FDOFXODWH�DQG�SORW�D�UHJUHVVLRQ�OLQH��1RWH�WKDW�WKH�RUGHURI�WKH�YDULDEOHV�LV�GLIIHUHQW�IRU�WKH�UHJUHVV�DQG�VFDWWHU�FRPPDQGV�7KH�YDULDEOHV�\RX�FUHDWHG��,1&8%�DQG�1(:7,0(��ZLOO�QRW�EH�VDYHG�ZKHQ�\RX�OHDYH$1$/<6,6��,I�\RX�ZDQW�WR�VDYH�YDULDEOHV�GHILQHG�GXULQJ�DQ�$1$/<6,6�VHVVLRQ�WKHQXVH�WKH�URXWH�DQG�ZULWH�UHFILOH�FRPPDQGV�WR�FUHDWH�D�QHZ�GDWD�ILOH�URXWH�RVZHJR��UHFZULWH�UHFILOH



��

352*5$00,1*�$1$/<6,6
,QIRUPDWLRQ6R�IDU�ZH�KDYH�XVHG�WKH�$1$/<6,6�SURJUDP�LQ�LQWHUDFWLYH�PRGH��:H�KDYH�EHHQHQWHULQJ�FRPPDQGV�RQH�DW�D�WLPH�DQG�ORRNLQJ�DW�WKH�UHVXOWV�IURP�HDFK�FRPPDQG�DV�LW�LVFDUULHG�RXW��$1$/<6,6�DOORZV�XV�WR�SODFH�WKH�FRPPDQGV�ZH�ZLVK�WR�XVH�LQ�D SURJUDPILOH�VR�WKDW�WKH\�FDQ�EH�H[HFXWHG�E\�LVVXLQJ�RQH�FRPPDQG��$�OLVW�RI�LQVWUXFWLRQV�KHOG�LQD�ILOH�LV�FDOOHG�D�SURJUDP��3URJUDPV�DUH�XVHIXO�IRU�URXWLQH�DQDO\VLV��H�J��IRU�DVXUYHLOODQFH�V\VWHP��RU�FRPSOH[�FRGLQJ�RSHUDWLRQV��7KH�VDPSOH�SURJUDP�UHSHDWV�WKHDQDO\VLV�RI�WKH�26:(*2�GDWDVHW��2XWSXW�LV�VHQW�WR�D�ILOH�FDOOHG�67$57,1*�287�,QVWUXFWLRQV
�� 4XLW�$1$/<6,6�DQG�VHOHFW�(3('�IURP�WKH�3URJUDPV�PHQX��6HW�XS�(3('�LQ�7;7PRGH��7\SH�WKH�VDPSOH�SURJUDP�VKRZQ�RQ�WKH�QH[W�SDJH�
�� &KHFN�\RXU�ZRUN�FDUHIXOO\�DQG�VDYH�WKH�SURJUDP�DV�67$57,1*�3*0�DQG�UHWXUQ�WRWKH�(SL,QIR�WRS�OHYHO�PHQX�
�� 6HOHFW�$1$/<6,6�IURP�WKH�3URJUDPV�PHQX�
�� (QWHU�WKH�FRPPDQG�UXQ�VWDUWLQJ�SJP��:KHQ�WKH�SURJUDP�ILQLVKHV�\RX�ZLOO�EHUHWXUQHG�WR�WKH�(SL,QIR�WRS�OHYHO�PHQX�
�� 6HOHFW�(3('�IURP�WKH�3URJUDPV�PHQX�
�� 6HOHFW�WKH�)LOH�PHQX�E\�SUHVVLQJ�P�DQG�VHOHFW�WKH�2SHQ�ILOH�WKLV�ZLQGRZRSWLRQ��7\SH�WKH�ILOHQDPH�67$57,1*�287�DQG�SUHVV�H��7KH�RXWSXW�IURP�WKHSURJUDP�DSSHDUV�RQ�WKH�VFUHHQ�
�� &KHFN�WKH�RXWSXW�IURP�WKH�SURJUDP�DQG�UHWXUQ�WR�WKH�(SL,QIR�PDLQ�PHQX�E\�SUHVVLQJX�
�� 5HWXUQ�WR�'26�E\�SUHVVLQJ�X�+HOSIXO�7LSV$1$/<6,6�SURYLGHV�DQ�HDV\�ZD\�RI�GHYHORSLQJ�SURJUDPV��)LUVW�HQWHU�WKH�FRPPDQGVLQWHUDFWLYHO\�WR�FKHFN�LI�WKH\�DFWXDOO\�SURGXFH�WKH�UHVXOWV�\RX�ZDQW��$IWHU�\RX�KDYHHQWHUHG�DOO�WKH�FRPPDQGV�XVH�WKH�VDYH�FRPPDQG�WR�VDYH�WKHP�LQ�D�WH[W�ILOH��<RX�FDQWKHQ�XVH�(3('�WR�HGLW�WKH�ILOH��5HPHPEHU�WKDW�$1$/<6,6�SURJUDP�ILOHV�VKRXOG�KDYHWKH�H[WHQVLRQ��3*0��7KH�VDYH�FRPPDQG�XVXDOO\�VDYHV�WKH�ODVW����FRPPDQGV�HQWHUHG�,I�\RX�ZDQW�WR�VDYH�PRUH�FRPPDQGV�\RX�VKRXOG�HQWHU�WKH�FRPPDQG�VHW�FPGVWDFN �QQ�ZKHUH�QQ�LV�WKH�QXPEHU�RI�FRPPDQGV�\RX�ZLVK�WR�VDYH��<RX�VKRXOG�XVH�VHWFPGVWDFN�EHIRUH�HQWHULQJ�DQ\�RI�WKH�FRPPDQGV�\RX�ZLVK�WR�VDYH��7KH�IROORZLQJFRPPDQG�ZLOO�VDYH�SUHYLRXVO\�HQWHUHG�FRPPDQGV�WR�D�ILOH�FDOOHG�1(:352*�3*0�VDYH�QHZSURJ�SJP



��

6$03/(�352*5$0
URXWH�VWDUWLQJ�RXWUHDG�RVZHJR�UHFIUHT�LOOGHILQH�LQFXELQFXE� �RQVHWWLPH���WLPHVXSSHULI�RQVHWGDWH� ���������WKHQ�LQFXE� �LQFXE�������IUHT�LQFXEWDEOHV�
�LOOURXWH�VFUHHQTXLW



��

*22'�/8&.
<RX�KDYH�XVHG�VRPH�RI�WKH�IHDWXUHV�RI�WKH�(SL,QIR�SDFNDJH��7KHUH�DUH�VRPH�PRUHDGYDQFHG�IHDWXUHV�ZKLFK�DUH�GLVFXVVHG�LQ�WKH�PDQXDO��7KH�ZD\�WR�OHDUQ�WR�XVH�DVWDWLVWLFDO�SDFNDJH�LV�VLPSO\�WR�SUDFWLFH�DQG�H[SHULPHQW��<RX�PLJKW�OLNH�WR�UXQ�WKURXJKWKLV�WXWRULDO�DJDLQ�WR�ERRVW�\RXU�FRQILGHQFH��7KH�(SL,QIR�SDFNDJH�FRPHV�ZLWK�VHYHUDOH[DPSOH�GDWDVHWV�DQG�ZRUNHG�H[DPSOHV�FDQ�EH�IRXQG�LQ�WKH�PDQXDO�



��

26:(*2�&2817<�5(9,6,7('
7KH�IROORZLQJ�GRFXPHQW�LV�WDNHQ�IURP�3XEOLF�+HDOWK�5HSRUWV��9RO�����1R�����0DUFK��$SULO�������7KH�DXWKRU��'U�0LFKDHO�*URVV�LV�PHGLFDO�GLUHFWRU��9DOOH\�&RPPXQLW\+HDOWK�&HQWUH��3LFWXUH�5RFNV��DQG�DVVLVWDQW�GLUHFWRU��)DPLO\�3UDFWLFH�5HVLGHQF\�:LOOLDPVSRUW�+RVSLWDO��ERWK�LQ�/\FRPLQJ�&RXQW\��3D��$W�WKH�WLPH�RI�ZULWLQJ�KH�ZDV3XEOLF�+HDOWK�6HUYLFH�(SLGHPLF�,QWHOOLJHQFH�6HUYLFH�2IILFHU�LQ�WKH�1HZ�<RUN�6WDWH'HSDUWPHQW�RI�+HDOWK��$OEDQ\�2VZHJR�&RXQW\�5HYLVLWHG$�UHYLHZ�RI�GRFXPHQWV�DQG�LQWHUYLHZV�ZLWK�VXUYLYLQJ�SULQFLSDOV�RI�D�IDPRXV�����RXWEUHDN�RI�VWDSK\ORFRFFDO�JDVWURHQWHULWLV�$IWHU�D�FKXUFK�VXSSHU�LQ�WKH�VPDOO�YLOODJH�RI�/\FRPLQJ��2VZHJR�&RXQW\��1HZ�<RUN�RQ�$SULO���WK��������D�PDMRULW\�RI�SDUWLFLSDQWV�EHFDPH�LOO�ZLWK�JDVWURHQWHULWLV�(SLGHPLF�LQYHVWLJDWLRQ�E\�WKH�1HZ�<RUN�6WDWH�GHSDUWPHQW�RI�+HDOWK�VXJJHVWHG�WKDW�WKHDJHQW�ZDV�6WDSK\ORFRFFXV�$XUHXV��ZLWK�KRPH�PDGH�YDQLOOD�LFH�FUHDP�LPSOLFDWHGHSLGHPLRORJLFDOO\�E\�IRRG�KLVWRULHV�DQG�FXOWXUH�DV�WKH�YHKLFOH�RI�LQIHFWLRQ�$OWKRXJK�WKH�VRXUFH�RI�FRQWDPLQDWLRQ�RI�WKH�LFH�FUHDP�ZDV�QRW�HVWDEOLVKHG�DW�WKH�WLPH�WKH�DSSHDOLQJ�VWRU\�DQG�HOHJDQW�HSLGHPLRORJ\�PDNH�WKH�GDWD�LGHDO�IRU�D�WHDFKLQJH[HUFLVH�DQG�WKLV�LV�ZK\�WKH�RXWEUHDN�KDV�EHFRPH�IDPRXV�7KH�RXWEUHDN�ZDV�LQLWLDOO\�XVHG�DV�DQ�HSLGHPLF�H[DPSOH�LQ������E\�:HQGHOO�$PHV��0'�WKHQ�1HZ�<RUN�6WDWH�(SLGHPLRORJLVW��DW�WKH�$OEDQ\�0HGLFDO�&ROOHJH��,Q������LW�ZDV�WDNHQIURP�1HZ�<RUN�6WDWH�WR�WKH�86�1DY\�(SLGHPLRORJLFDO�7UDLQLQJ�3URJUDP�LQ�%HWKHVGD��0G��E\�6WDIIRUG�:KHHOHU��0'��DQG�XVHG�IRU�WUDLQLQJ�E\�KLP�DQG�$OH[DQGHU�/DQJPXLU��0'�GXULQJ�:RUOG�:DU�,,��,Q������/DQJPXLU�EURXJKW�LW�WR�WKH�-RKQ�+RSNLQV�6FKRRO�RI�+\JLHQHDQG�3XEOLF�+HDOWK��ZKHUH�LW�ZDV�XVHG�DV�D�ODERUDWRU\�H[HUFLVH�LQ�WKH�EDVLF�FRXUVH�LQ�JHQHUDOHSLGHPLRORJ\��,Q������/DQJPXLU�MRLQHG�WKH�QHZO\�HVWDEOLVKHG�(SLGHPLRORJ\�3URJUDP�RIWKH�&RPPXQLFDEOH�'LVHDVH�&HQWUH��QRZ�WKH�&HQWHU�IRU�'LVHDVH�&RQWURO���DQG�ZKDW�KDVEHFRPH�NQRZQ�DV�WKH�¨2VZHJR�3UREOHP© KDV�EHHQ�XVHG�LQ�WKH�(SLGHPLF�,QWHOOLJHQFH6HUYLFH�WUDLQLQJ�FRXUVH�VLQFH�LWV�ILUVW�FODVV�LQ�������8VH�RI�WKLV�WUDLQLQJ�H[HUFLVH�KDV�EHHQVSUHDG�WKURXJKRXW�WKH�8QLWHG�6WDWHV�DQG�WR�VHYHUDO�RWKHU�FRXQWULHV�E\�WKH�JHQHUDWLRQ�RISHUVRQV�H[SRVHG�WR�LW�LQ�WKHLU�WUDLQLQJ��DQG�LW�LV�QRZ�ZLGHO\�XVHG�LQ�HSLGHPLRORJ\�WUDLQLQJFRXUVHV�FRQGXFWHG�E\�YDULRXV�KHDOWK�GHSDUWPHQWV��)LJXUHV�IURP�WKLV�H[HUFLVH�DUH�DOVRSUHVHQWHG�LQ�WZR�PDQXDOV�GHYRWHG�WR�WKH�LQYHVWLJDWLRQ�RI� IRRGERUQH�GLVHDVH�RXWEUHDNV��WKHVHPDQXDOV�KDYH�EHFRPH�LPSRUWDQW�WHDFKLQJ�UHVRXUFHV��������7KH�,QYHVWLJDWLRQ������5HFRUGV�RI�WKH�RULJLQDO�RXWEUHDN�LQYHVWLJDWLRQ�DUH�SUHVHUYHG�LQ�PHPRUDQGXPV�DQGSXEOLFDWLRQV�RI�WKH�1HZ�<RUN�6WDWH�'HSDUWPHQW�RI�+HDOWK������������0RVW�RI�WKH�FDVHVRFFXUUHG�GXULQJ�WKH�QLJKW�RI�WKH�VXSSHU��$SULO���WK��DQG�WKH�YLOODJH�KHDOWK�RIILFHUUHSRUWHG�WKH�HSLGHPLF�WR�WKH�6WDWH�+HDOWK�'HSDUWPHQW�WKH�QH[W�GD\��7KH�GLVWULFW�KHDOWKRIILFHU�ZHQW�WR�WKH�VFHQH�LPPHGLDWHO\�WR�YHULI\�WKH�H[LVWHQFH�RI�WKH�RXWEUHDN��DQG�DWHDP��LQFOXGLQJ�WZR�HSLGHPLRORJLFDO�WUDLQHHV��ZDV�DVVLJQHG�WR�PDNH�D�IXOOLQYHVWLJDWLRQ��LQFOXGLQJ�IRRG�DQG�LOOQHVV�KLVWRULHV��RQ�$SULO���WK��7KHLU�UHSRUW�VWDWHV�¦$OO�KDQGOHUV�RI�WKH�LFH�FUHDP�ZHUH�H[DPLQHG��1R�H[WHUQDO�OHVLRQV�RU�XSSHUUHVSLUDWRU\�WUDFW�LQIHFWLRQV�ZHUH�QRWHG§����



��
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