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� ,1752'8&7,21�¾ EMP-20 PHYSICAL DESCRIPTION ¾ SUPPORTED DEVICES ¾ SUPPORTED FILE FORMATS ¾ MINIMUM SYSTEM REQUIREMENTS � 0$,1�0(18�&200$1'6�¾ ����(5$6(�'(9,&(��:+(1�$33/,&$%/(��¾ ����352*5$0�:,7+�6(/(&7('�$/*25,7+0�¾ ����9(5,)<�'(9,&(�,6�(5$6('�� DISPLAYING MULTIPLE VERIFY-ERASE ERRORS TO 
SCREEN � WRITING ERRORS TO FILE ¾ ����9(5,)<�'(9,&(�,6�(48$/�72�%8))(5�� DISPLAYING MULTIPLE PROGRAMMING ERRORS TO 
SCREEN � WRITING ERRORS TO FILE ¾ ����5($'�'(9,&(�,172�%8))(5�¾ ����6(/(&7�'(9,&(�� 62&.(7�)$0,/<�02'8/(�',63/$<��¾ ����35,17�%8))(5�72�$6&,,�),/(�¾ ����%8))(5�(',725�¾ ����/2$'�),/(�)520�',6.�¾ ����6$9(�),/(�72�',6.�� 27+(5�&200$1'6�¾ (',7�(1&5<37,21�$55$<���0LFURFRQWUROOHUV��¾ (',7��86(�7(67�9(&7256���*$/6��¾ 6(77,1*�6(&85,7<�%,76�¾ %<7(�6:$3�¾ %/2&.�/2&.,1*�(5$6(�¾ 352*5$0�(1&5<37,21�$55$<���0LFURFRQWUROOHUV��¾ 6(7�(1&5<37,21�7$%/(���:+(1�$33/,&$%/(��¾ 352*5$0�(1&5<37,21�7$%/(���:+(1�$33/,&$%/(��� 67$786�6(77,1*6�',63/$<�¾ 0$18)$&785(5�',63/$<�¾ '(9,&(�',63/$<�¾ $/*25,7+0�¾ %8))(5�5$1*(�'(9,&(�23(5$7,216�¾ '(9,&(�5$1*(�¾ %8))(5�&+(&.680�¾ '(9,&(�&+(&.680�
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¾ 63/,77,1*�'(9,&(6�¾ 352*5$00,1*�6(76�¾ 352*5$00,1*�92/7$*(6�¾ 9(5,)<�+,*+�/2:�¾ %8))(5�5$1*(�),/(�23(5$7,216�¾ ),/(�5$1*(�¾ ),/(�7<3(�¾ ),/(1$0(�� 08/7,3/(�),/(6�� &+$1*,1*�',5(&725,(6�� 6(/(&7,1*�$�),/(1$0(�¾ 3257�%$6(�� 86,1*�7+(�%8))(5�(',725�¾ (17(5,1*�'$7$�,1�7+(�(',725�¾ (',725�02'(6�¾ 27+(5�(',725�)81&7,216�� ',63/$<�&+$5$&7(5,67,&6�¾ .(<3$'�)81&7,216�¾ 48,&.�029(�.(<6�¾ &23<��),//��6($5&+��,19(57��6(5,$/,=(�� 86,1*�0$&526�:,7+,1�7+(�(03���),/(�¾ (03���,1,�29(59,(:�¾ (03���,1,�&200$1'6��29(59,(:�¾ (03���,1,�&200$1'6��'(7$,/('�'(6&5,37,21�� '0(0�� 0(0�� 3257�� '),/(�� +(/3�� 9,'(2�¾ :5,7,1*�0$&526�� 63(&,$/�,1,7,$/�0$&52�� $&7,9$7,1*�$�0$&52�¾ 6(77,1*�),/(�'(),1,7,216�� 63(&,$/�,1,7,$/�),/(�� $&7,9$7,1*�$�),/(�'(),1,7,21�¾ '(),1,1*�&2/256�¾ 0$&52�.(<�&219(56,21�$6&,,�&2'(6�� 63(&,$/�0$&52�.(<6�� &21752/�&+$5$&7(56�� (;7(1'('�$6&,,�&+$5$&7(56�� &+$,1,1*�0$&526�� 0$&52�(5525�+$1'/,1*�¾ 63(&,$/�(03���,1,�&200$1'6�� &+(&.680�)25���%,7�'(9,&(6�
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� 6281'�¾ &$//,1*�(03���)520�$1<�',5(&725<�� 29(59,(:�2)�),/(�)250$76�¾ %,1$5<�)250$7�¾ ,17(/�+(;�)250$7�x 5(&25'�0$5.�x 5(&25'�/(1*7+�x $''5(66�),(/'�x 5(&25'�7<3(�x '$7$�),(/'�x &+(&.680�x 5(&25'�7<3(6�i 'DWD�5HFRUG�i (QG�RI�)LOH�5HFRUG�i ([WHQGHG�6HJPHQW�$GGUHVV�5HFRUG�i 6WDUW�6HJPHQW�$GGUHVV�5HFRUG�i ([WHQGHG�/LQHDU�$GGUHVV�5HFRUG�i 6WDUW�/LQHDU�$GGUHVV�5HFRUG�¾ 027252/$�6�5(&25'�)250$7�x 5(&25'�0$5.(5�x 5(&25'�7<3(�x 5(&25'�/(1*7+�x ),/(�'$7$�x &+(&.680�x 5(&25'�7<3(6�i ���ELW�$GGUHVVLQJ�i ���ELW�$GGUHVVLQJ�i ���ELW�$GGUHVVLQJ�i (QG�RI�)LOH�5HFRUG�¾ +(;��$6&,,��)250$7�¾ 127(�21�),/(�32,17(56�¾ -('(&�67$1'$5'�)250$7�� ,167$//$7,21�$1'�7528%/(6+227,1*�¾ ,167$//$7,21�� (03����),/(6�� '(),1,7,216�$1'�7(506�� 6&5((1�6,=(�� 7528%/(�6+227,1*�� :$55$17<�$1'�7(&+1,&$/�6833257�� :$55$17<�� TECHNICAL SUPPORT � USEFUL PHONE NUMBERS
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���� ,1752'8&7,21�(03����UHIHUV�WR�WKH�SURJUDPPHU�KDUGZDUH�DQG�(03���UHIHUV�WR�WKH�VRIWZDUH�FRQWURO�SURJUDP��0RVW�RWKHU�VXSSRUWLQJ�ILOHV�ZLWKLQ�WKH�VRIWZDUH�DOVR�EHJLQV�ZLWK�(03�������� (03����3+<6,&$/�'(6&5,37,21�(03����LV�D�ORZ�FRVW�GHYLFH�SURJUDPPLQJ�WRRO��VXSSRUWLQJ�3/'¶V��0LFURFRQWUROOHUV��DQG�PRVW�PHPRU\�GHYLFHV��7KH�(03����LV�KRXVHG�LQ�DQ�DWWUDFWLYH�SODVWLF�HQFORVXUH������LQFKHV�ORQJ�������LQFKHV�ZLGH�DQG������LQFKHV�KLJK��7KH�XQLW�KDV�D�SDUDOOHO�LQWHUIDFH�WR�WKH�3&�KRVW��2SHUDWLRQ�LV�FRQWUROOHG�E\�DQ�,%0�FRPSDWLEOH�3&��;7��$7�����������DQG�DERYH�PDFKLQHV�UXQQLQJ�WKH�VXSSOLHG�(03�GHYLFH�SURJUDPPLQJ�VRIWZDUH��$Q�/('�LQGLFDWRU�LQ�ORZHU�OHIW�FRUQHU�LQGLFDWHV�WKH�SRZHU�LV�RQ�DQG�WKH�FRQWURO�SRZHU�VXSSO\�LV�RSHUDWLQJ��/RFDWHG�LQ�WKH�ORZHU�OHIW�DUHD�LV�WKH�PDLQ�GHYLFH�SURJUDPPLQJ�VWDWLRQ�FRQVLVWLQJ�RI�D����SLQ�=,)��7KH�=,)�ZLOO�KDQGOH�ZLGH�RU�QDUURZ�SDWWHUQ�GXDO�LQ�OLQH�GHYLFHV��$GDSWHUV�DUH�XVH�WR�DFFRPPRGDWH�QRQ�',3�SDFNDJH�W\SHV��$OVR�LQ�WKLV�DUHD�LV�WKH�GHYLFH�³)DPLO\�0RGXOH´�FRQQHFWRU��7KH�GHYLFHV�WKDW�FDQ�EH�SURJUDPPHG�DW�DQ\�JLYHQ�WLPH�DUH�GHWHUPLQHG�E\�ZKLFK�)DPLO\�0RGXOH�LV�LQVWDOOHG��)DPLO\�PRGXOH�ERDUGV�UHFRQILJXUH�VXSSO\�YROWDJH��JURXQG�DQG�SLQ�GULYHU�FDSDELOLWLHV�IRU�GLIIHUHQW�GHYLFH�IDPLOLHV��L�H��DUFKLWHFWXUHV���7KH�(03����FDQ�VXSSRUW�PDQ\�GHYLFH�IDPLOLHV�E\�VLPSO\�FKDQJLQJ�RU�IOLSSLQJ�WKH�IDPLO\�PRGXOH�ERDUG��'HYLFHV�VXSSRUWHG�IRU�WKH�DV�VKLSSHG�(03����DUH�KDQGOHG�E\���LQFOXGHG�)DPLO\�0RGXOHV��7KH�GHYLFHV�VXSSRUWHG�DUH�OLVWHG�EHORZ�E\�)DPLO\�0RGXOH��)DPLO\�0RGXOH������(3520¶V��$OO���ELW�(3520¶V��DOO�PDQXIDFWXUHV��$OO����ELW�(3520¶V��DOO�PDQXIDFWXUHV��((3520¶V�������������DOO�PDQXIDFWXUHV��)ODVK�(3520¶V���)������)�����PRVW�PDQXIDFWXUHV��)DPLO\�0RGXOH������0,&52¶V�����DQG����&����������$+����������������+����+��������)$����)%����)&����5$����5%����5&������������IURP�DOO�PDQXIDFWXUHV��)DPLO\�0RGXOH������3/'¶V��3$/&(�DQG�*$/���9�����9�����9���IURP�$0'��/DWWLFH��16&�DQG�RWKHUV��0DQ\�DGGLWLRQDO�GHYLFHV�DUH�VXSSRUWHG�ZLWK�RWKHU�)DPLO\�0RGXOHV�DQG�DGDSWHUV��
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����6XSSRUWHG�'HYLFHV�(3520¶V��DUH�FHOO�EDVHG�ZKHUH�HDFK�ELW�KDV�LV�FHOO�WKDW�LV�HLWKHU�FKDUJHG�RU�QRW�FKDUJHG�WR�GHWHUPLQH�D�ORJLF�RQH���WUXH���RU�D�ORJLF�]HUR���IDOVH���7KH\�FDQ�EH�EXON�HUDVHG�ZLWK�XOWUDYLROHW�OLJKW�DQG�UHXVHG�PDQ\�WLPHV��0DQ\�RWKHU�GHYLFHV�XVH�(3520�FHOOV�IRU�WKH�LQWHUQDO�SURJUDPPDEOH�PHPRU\�VHFWLRQ��((3520¶V��DUH�YHU\�VLPLODU�WR�WKH�(3520¶V�H[FHSW�WKH\�DUH�EXON�HUDVHG�HOHFWULFDOO\��7KLV�LV�GRQH�HLWKHU�E\�D�FRPPDQG�VHTXHQFH�RU�D�KLJK�YROWDJH��L�H����9���0RVW�DUH�SURJUDPPHG�ZLWKRXW�KLJK�YROWDJH��)/$6+�0(025,(6��WKHVH�GHYLFHV�DUH�DOVR�HOHFWULFDOO\�HUDVDEOH�EXW�PD\�EH�HUDVHG�DQG�RU�SURJUDPPHG�EORFN�E\�EORFN��7KH\�UHTXLUH�VSHFLDO�DOJRULWKPV�WR�DFFHVV�LQWHUQDO�UHJLVWHUV�LQ�RUGHU�WR�GR�DQ\�RSHUDWLRQV�RQ�WKH�GHYLFH��0,&52&21752//(56��WKHVH�DUH�&38�W\SH�GHYLFHV�FDSDEOH�RI�H[HFXWLQJ�VWULQJV�RI�LQVWUXFWLRQV��7KH\�KDYH�VRPH�W\SH�RI�LQWHUQDO�SURJUDPPDEOH�PHPRU\�PDGH�XS�IURP�DQ\�RI�WKH�W\SHV�DERYH��3/'¶V��WKHVH�DUH�PDGH�XS�RI�ORJLF�DUUD\V�RU�JURXSV�RI�ORJLF�DUUD\V�WKDW�DUH�FRQILJXUHG�E\�SURJUDPPLQJ�LQWHUFRQQHFW�LQIRUPDWLRQ�WR�WKH�LQWHUQDO�PHPRU\��7KLV�PHPRU\�PD\�EH�PDGH�XS�RI�DQ\�RI�WKH�DERYH�PHPRU\�WHFKQRORJ\��:KROH�ORJLF�IXQFWLRQV�WDNLQJ�WKH�SODFH�RI�PDQ\�LQGLYLGXDO�FRPSRQHQWV�PD\�EH�SURJUDPPHG�LQWR�D�VLQJOH�3/'��7KHUH�LV�DOVR�D�FODVV�RI�3/'¶V��QRW�VXSSRUWHG�E\�WKH�(03�����WKDW�DUH�FRQILJXUHG�E\�EORZLQJ�IXVHV�RU�FRQQHFWLRQV�QRW�UHTXLUHG�RU�FUHDWLQJ�FRQQHFWLRQV���DQWLIXVH��IRU�WKH�GHVLUHG�IXQFWLRQ��3/'¶V�DUH�SURJUDPPHG�DFFRUGLQJ�WR�D�³IXVH�PDS´�XVXDOO\�FRQWDLQHG�LQ�D�-('(&�ILOH��1295$06�DQG�65$0¶V�02'8/(6��WKHVH�DUH�JHQHUDOO\�PDGH�XS�RI�EDWWHU\�EDFNHG�XS�65$0�DQG�UHTXLUH�RQO\���YROWV�WR�SURJUDP��(UDVLQJ�LV�QRW�XVXDOO\�UHTXLUH�EXW�FDQ�EH�GRQH�E\�DQ�LQWHUUXSWLRQ�RI�SRZHU�WR�WKH�65$0��0HPRU\�GDWD�LV�UHWDLQHG�ZKHQ�H[WHUQDO�SRZHU�LV�UHPRYHG��6(5,$/�((35206��WKHVH�DUH�YHU\�VLPLODU�WR�((3520¶V�H[FHSW�WKH\�DUH�SURJUDPPHG�DQG�UHDG�VHULDOO\�LQVWHDG�RI�SDUDOOHO������ 6833257('�),/(�)250$76�%,1$5<��:KHUH�WKH�GDWD�LV�D�ELQDU\�VWULQJ�ZLWK�QR�KHDGHU�RU�HQG�RI�ILOH�PDUNHUV��,17(/�+(;�� )LOH�IRUPDW�XVXDOO\�RXWSXW�IURP�DQ�DVVHPEOHU�ZKHQ�WKH�WDUJHW�SURFHVVRU�LV�DQ�,QWHO�GHYLFH��'DWD�LV�LQ�$6&,,�IRUPDW�DQG�FRQWDLQV�YDULRXV�ILHOGV�IRU�DGGUHVV��GDWD�DQG�FKHFNVXP��027252/$�6�5(&25'�� )LOH�IRUPDW�XVHG�ZLWK�D�0RWRUROD�SURFHVVRU��'DWD�LV�LQ�$6&,,�IRUPDW�DQG�FRQWDLQV�PXOWLSOH�³UHFRUGV´��HDFK�FRQVLVWLQJ�RI�D�VLQJOH�OLQH�ZLWK�ILHOGV�IRU�DGGUHVV��GDWD�DQG�FKHFNVXP��
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+(;��$6&,,���:LWK�WKLV�IRUPDW��KH[�YDOXHV�ZKLFK�DUH�W\SHG�LQWR�DQ�HGLWRU��ZKLFK�DUH�DFWXDOO\�$6&,,�YDOXHV��DUH�UHFRJQL]HG�DQG�WUDQVIHUUHG�LQWR�WKH�EXIIHU�MXVW�DV�WKH\�ZHUH�VDYHG�LQ�WKH�WH[W�ILOH��-('(&�� 7KLV�IRUPDW�LV�XVHG�PRVWO\�ZLWK�SURJUDPPDEOH�ORJLF�GHYLFHV��,W�IROORZV�WKH�-('(&�VWDQGDUG�IRU�WUDQVODWLQJ�ILOHV�WKDW�DUH�RXWSXW�IURP�PRVW�ORJLF�FRPSLOHUV��6HH�VHFWLRQ�����IRU�PRUH�GHWDLOHG�LQIRUPDWLRQ�RQ�ILOH�IRUPDWV������ 0,1,080�6<67(0�5(48,5(0(176�7KH�V\VWHPV�ZKLFK�FDQ�EH�XVHG�ZLWK�(03����LQFOXGH�WKH�,%0�3&��;7��$7�����������DQG�DERYH�PDFKLQHV��<RX�PXVW�KDYH�DW�OHDVW����.%�RI�5$0�WR�VWDUW�WKH�(03���VRIWZDUH��,W�LV�UHFRPPHQGHG�WKDW�\RX�FRS\�WKH�IORSS\�GLVN�WR�KDUG�GLVN�IRU�RSHUDWLRQ��<RX�FDQ�XVH�WKH�IORSS\�GLVN�SURYLGHG�UDWKHU�WKDQ�RSHUDWH�RII�RI�D�KDUG�GLVN��7KHUH�LV�OLPLWHG�URRP�RQ�WKH�IORSS\�GLVN�DQG�\RX�ZLOO�EH�OLPLWHG�DV�WR�ZKLFK�GHYLFHV�\RX�ZLOO�EH�DEOH�WR�SURJUDP��,W�LV�EHVW�WR�UXQ�WKH�(03���VRIWZDUH�E\�LWVHOI�LQ�\RXU�V\VWHP��765¶V��SULQW�TXHXHV�RU�RWKHU�PHPRU\�ORDG�DQG�VWD\�UHVLGHQW�SURJUDPV�FDQ�FDXVH�LQGHWHUPLQDWH�SUREOHPV������� 0$,1�0(18�&200$1'6�7R�LQYRNH�D�FRPPDQG�RU�VHWWLQJ�RSWLRQ��W\SH�WKH�DOSKDQXPHULF�FKDUDFWHU�GLVSOD\HG�WR�LWV�OHIW�RU�XVH�DUURZ�NH\V�WR�VFUROO�WKH�FXUVRU�EDU��LI�XVLQJ�DUURZ�NH\V��SUHVV��(17(5!�DIWHU�KLJKOLJKWLQJ�WKH�GHVLUHG�VHOHFWLRQ������� (5$6(�'(9,&(�����7KLV�FRPPDQG�RQO\�DSSHDUV�ZKHQ�WKH�SDUW�FDQ�EH�HOHFWULFDOO\�HUDVHG�YLD�VRIWZDUH��,W�ZLOO�HUDVH�WKH�HQWLUH�GHYLFH��)LUVW��HQVXUH�GHYLFH�LV�FRUUHFWO\�LQVHUWHG�LQWR�=,)�VRFNHW�DQG�ODWFK�LV�GRZQ��:KHQ�UHDG\��SUHVV�µ�¶�WR�HUDVH�WKH�GHYLFH��6HH�VHFWLRQ��������IRU�LQIRUPDWLRQ�DERXW�XVHU�VHOHFWDEOH�EORFN�HUDVH�FDSDELOLW\��7KLV�IHDWXUH�LV�DYDLODEOH�IRU�GHYLFHV�ZLWK�XVHU�VHOHFWDEOH�EORFN�ORFNLQJ������ 352*5$0�:,7+�6(/(&7('�$/*25,7+0�����7KLV�FRPPDQG�SURJUDPV�D�GHYLFH�ZLWK�WKH�FRQWHQWV�RI�WKH�GDWD�EXIIHU��)LUVW��HQVXUH�GHYLFH�LV�FRUUHFWO\�LQVHUWHG�LQWR�=,)�VRFNHW�DQG�ODWFK�LV�GRZQ��&KHFN�%XIIHU�5DQJH�'��.���'HYLFH�5DQJH��/���6SOLW��2��DQG�6HW��3��VHWWLQJV�EHIRUH�SURFHHGLQJ� µ.¶�DQG�µ/¶�YDOXHV�GHIDXOW�WR�WKH�GHYLFH¶V�VL]H��µ2¶�DQG�µ3¶�GHIDXOW�WR�³�´��
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:KHQ�D�GHYLFH�LV�VHOHFWHG��LWV�GHIDXOW�DOJRULWKP�LV�FDOOHG��7KH�DOJRULWKP�QDPH��W\SLFDOO\�³GHIDXOW´��LV�GLVSOD\HG�LQ�WKH�³VWDWXV�VHWWLQJV´�ER[¶V�µ-¶�ILHOG��L�H��³$OJRULWKP´�GLVSOD\��VHH�VHFWLRQ�����IRU�LQIRUPDWLRQ�DERXW�VHOHFWLQJ�RWKHU�DOJRULWKPV���:KHQ�UHDG\��SUHVV�µ�¶�WR�SURJUDP�WKH�GHYLFH��9HULILFDWLRQ�DXWRPDWLFDOO\�IROORZV�SURJUDPPLQJ��1RWH��7KH�µ-¶�VHOHFWLRQ�DOORZV�RSWLRQDO�DOJRULWKPV�LI�DYDLODEOH������ 9(5,)<�'(9,&(�,6�(5$6('�����7KLV�FRPPDQG�GHWHUPLQHV�LI�GHYLFH�LV�LQ�WKH�HUDVHG�VWDWH��)LUVW��HQVXUH�GHYLFH�LV�FRUUHFWO\�LQVHUWHG�LQWR�=,)�VRFNHW�DQG�ODWFK�LV�GRZQ��RWKHUZLVH�WKH�GHYLFH�PD\�DSSHDU�WR�EH�HUDVHG��HYHQ�WKRXJK�LW�LVQ¶W��$GGLWLRQDOO\��FKHFN�'HYLFH�5DQJH��/���:KHQ�UHDG\��SUHVV�µ�¶�WR�UXQ�WKH�HUDVH�YHULI\�RSHUDWLRQ��,I�DOO�E\WHV�DUH�HUDVHG��WKH�PHVVDJH�³GHYLFH�VXFFHVVIXOO\�HUDVH�YHULILHG´�DSSHDUV�RQ�VFUHHQ��3UHVVLQJ�DQ\�NH\�UHWXUQV�WKH�PDLQ�PHQX��,I�DQ�XQHUDVHG�FHOO�LV�HQFRXQWHUHG��DQ�RQ�VFUHHQ�LQGLFDWLRQ�DSSHDUV�FRQWDLQLQJ�WKH�ILUVW�HUDVH�HUURU��3UHVVLQJ�DQ\�NH\��UHWXUQV�WKH�PDLQ�PHQX��DQG�WHUPLQDWHV�WKH�HUDVH�YHULI\�RSHUDWLRQ���$OWHUQDWLYHO\��WKH�µ6¶�RU�µ)¶�NH\V�DOORZ�WKH�HUDVH�YHULI\�WR�FRQWLQXH��RXWSXWWLQJ�DOO�HUDVH�HUURUV�WR�WKH�VFUHHQ�RU�WR�D�ILOH�������� ',63/$<,1*�08/7,3/(�(5$6(�(55256�72�7+(�6&5((1�7KH�µ6¶�NH\�RXWSXWV�HUURUV�WR�WKH�VFUHHQ��7KH�ILUVW�HUURU�GLVSOD\HG�LV�WKH�RQH�WKDW�ZDV�VKRZQ�ZKHQ�WKH�ILUVW�XQHUDVHG�FHOO�ZDV�HQFRXQWHUHG�GXULQJ�WKH�9HULI\�'HYLFH�LV�(UDVHG�����FRPPDQG��$GGLWLRQDO�HUURUV�JHW�OLVWHG�EHORZ��$IWHU�LW�VHQGV�D�SDJH�WR�WKH�VFUHHQ��(03���ZDLWV�IRU�D�NH\�WR�EH�SUHVVHG�EHIRUH�GLVSOD\LQJ�PRUH�HUURUV��3UHVVLQJ�µ�¶�GLVDEOHV�SDJLQDWLRQ��&21752/�6!�WKHQ�JRYHUQV�SDXVH�FRQWLQXH���(6&!�DW�DQ\�WLPH�DERUWV�WKH�HUURU�GLVSOD\�DQG�UHWXUQV�WKH�PDLQ�PHQX�������� :5,7,1*�08/7,3/(�(5$6(�(55256�72�$�),/(�7KH�µ)¶�NH\�RXWSXWV�HUDVH�HUURUV�WR�D�ILOH��:KHQ�µ)¶�LV�SUHVVHG��D�ER[�DSSHDUV�SURPSWLQJ�IRU�D�ILOHQDPH��PDNH�VXUH�WKLV�ILOH�GRHV�QRW�H[LVW�RQ�GLVN���7KH�PHVVDJH�³FDQQRW�FUHDWH�ILOH´��DSSHDUV�LI�WKLV�ILOH�DOUHDG\�H[LVWV��WKH�YHULI\�HUDVH�IXQFWLRQ�ZLOO�RQO\�ZULWH�LQWR�QHZ�ILOHV��2QFH�DQ�DSSURSULDWH�ILOHQDPH�KDV�EHHQ�HQWHUHG��HUDVH�HUURUV�DUH�GLVSOD\HG�WR�WKH�VFUHHQ�LQ�WKH�PDQQHU�GHVFULEHG�LQ�������DERYH��7KH�WH[W��KRZHYHU��LV�QRW�SDJLQDWHG� �&21752/�6!�VWDUWV�VWRSV�WH[W���(6&!�DW�DQ\�WLPH�DERUWV�WKH�HUDVH�YHULI\�DQG�FORVHV�WKH�HUDVH�HUURU�ILOH��$OO�HUDVH�HUURU�LQIRUPDWLRQ�SULRU�WR�WKLV�SRLQW�ZLOO�EH�LQ�WKH�QHZO\�FUHDWHG�ILOH������ 9(5,)<�'(9,&(�(48$/6�%8))(5�����
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7KLV�FRPPDQG�FRPSDUHV�GHYLFH�FRQWHQWV�WR�WKH�EXIIHU�WKURXJK�WKH�VSHFLILHG�5DQJHV��/�DQG�.�UHVSHFWLYHO\���:KHQ�UHDG\��SUHVV�µ�¶�WR�UXQ�WKH�FRPSDUH�RSHUDWLRQ��,I�DOO�E\WHV�FRPSDUH��WKH�PHVVDJH�³GHYLFH�VXFFHVVIXOO\�YHULILHG´�DSSHDUV�RQ�VFUHHQ��3UHVVLQJ�DQ\�NH\�UHWXUQV�WKH�PDLQ�PHQX��,I�D�PLVFRPSDUH�RFFXUV��DQ�RQ�VFUHHQ�LQGLFDWLRQ�DSSHDUV�FRQWDLQLQJ�WKH�ILUVW�HUURU��3UHVVLQJ�DQ\�NH\��DW�WKLV�SRLQW��UHWXUQV�WKH�PDLQ�PHQX��DQG�WHUPLQDWHV�WKH�FRPSDUH�RSHUDWLRQ���$OWHUQDWLYHO\��WKH�µ6¶�RU�µ)¶�NH\V�DOORZ�WKH�YHULI\�WR�FRQWLQXH��RXWSXWWLQJ�DOO�HUURUV�WR�WKH�VFUHHQ�RU�D�ILOH�������� ',63/$<,1*�08/7,3/(�352*5$00,1*�(55256�72�6&5((1�7KH�µ6¶�NH\�RXWSXWV�HUURUV�WR�WKH�VFUHHQ��7KH�ILUVW�HUURU�GLVSOD\HG�LV�WKH�RQH�WKDW�ZDV�VKRZQ�IURP�WKH�PLVFRPSDUH�GXULQJ�WKH�9HULI\�'HYLFH�(TXDOV�%XIIHU�����FRPPDQG��$GGLWLRQDO�HUURUV�JHW�OLVWHG�EHORZ��$IWHU�LW�VHQGV�D�SDJH�WR�WKH�VFUHHQ��(03���ZDLWV�IRU�D�NH\�WR�EH�SUHVVHG�EHIRUH�GLVSOD\LQJ�PRUH�HUURUV��3UHVVLQJ�µ�¶�GLVDEOHV�SDJLQDWLRQ� �&21752/�6!�WKHQ�JRYHUQV�SDXVH�FRQWLQXH���(6&!�DW�DQ\�WLPH�DERUWV�WKH�HUURU�GLVSOD\�DQG�UHWXUQV�WKH�PDLQ�PHQX�������� :5,7,1*�08/7,3/(�352*5$00,1*�(55256�72�),/(�7KH�µ)¶�NH\�RXWSXWV�HUURUV�WR�D�ILOH��:KHQ�µ)¶�LV�SUHVVHG��D�ER[�DSSHDUV�SURPSWLQJ�IRU�D�ILOHQDPH��PDNH�VXUH�WKLV�ILOH�GRHV�QRW�H[LVW�RQ�GLVN���7KH�PHVVDJH�³FDQQRW�FUHDWH�ILOH´��DSSHDUV�LI�WKLV�ILOH�DOUHDG\�H[LVWV��WKH�YHULI\�IXQFWLRQ�ZLOO�RQO\�ZULWH�LQWR�QHZ�ILOHV��2QFH�DQ�DSSURSULDWH�ILOHQDPH�KDV�EHHQ�HQWHUHG��HUURUV�DUH�GLVSOD\HG�WR�WKH�VFUHHQ�LQ�WKH�PDQQHU�GHVFULEHG�LQ�������DERYH��7KH�WH[W��KRZHYHU��LV�QRW�SDJLQDWHG� �&21752/�6!�VWDUWV�VWRSV�WH[W���(6&!�DW�DQ\�WLPH�DERUWV�WKH�YHULI\�DQG�FORVHV�WKH�HUURU�ILOH��$OO�HUURU�LQIRUPDWLRQ�SULRU�WR�WKLV�SRLQW�ZLOO�EH�LQ�WKH�QHZO\�FUHDWHG�ILOH������ 5($'�'(9,&(�,172�%8))(5�����7KLV�FRPPDQG�UHDGV�GHYLFH�FRQWHQWV�LQWR�WKH�GDWD�EXIIHU��)LUVW��HQVXUH�GHYLFH�LV�FRUUHFWO\�LQVHUWHG�LQWR�=,)�VRFNHW�DQG�ODWFK�LV�GRZQ��&KHFN�%XIIHU�5DQJH�'��.���'HYLFH�5DQJH��/���6SOLW�2��DQG�6HW��3��VHWWLQJV�EHIRUH�VWDUWLQJ� µ.¶�DQG�µ/¶�YDOXHV�GHIDXOW�WR�WKH�GHYLFH¶V�VL]H��µ2¶�DQG�µ3¶�GHIDXOW�WR�³�´��&DXWLRQ��5HDGLQJ�D�GHYLFH�LQWR�WKH�GDWD�EXIIHU�GHVWUR\V�EXIIHU�FRQWHQWV�WKURXJK�WKH�VSHFLILHG�UDQJH��0DNH�VXUH�DQ\WKLQJ�QHHGHG�KDV�EHHQ�VDYHG��:KHQ�UHDG\��SUHVV�µ�¶�WR�ORDG�GHYLFH��
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���� 6(/(&7�'(9,&(�����(03��¶V�GHYLFH�VHOHFWLRQ�PHQX�OHWV�\RX�FKRRVH�D�PDQXIDFWXUHU�DQG�RQH�RI�WKHLU�GHYLFHV�WKDW�ZLOO�EH�XVHG�IRU�DOO�PDLQ�PHQX�RSHUDWLRQV�DQG�VWDWXV�VHWWLQJV�GLVSOD\V��$OO�VXSSRUWHG�PDQXIDFWXUHV�DQG�GHYLFHV�DUH�OLVWHG�LQ�WKHVH�PHQXV��)DPLO\�PRGXOH�DQG�VRFNHW�PRGXOH��LI�UHTXLUHG��LQIRUPDWLRQ�LV�VKRZQ�QH[W�WR�WKH�GHYLFH�SDUW�QXPEHUV������� 6HOHFWLQJ�D�0DQXIDFWXUHU�����$OO�RI�WKH�VXSSRUWHG�PDQXIDFWXUHUV�DUH�GLVSOD\HG�LQ�WKH�OHIW�ER[��7R�VHOHFW�D�PDQXIDFWXUHU��HQWHU�WKH�QXPEHU�GLVSOD\HG�WR�WKH�OHIW�RI�WKH�PDQXIDFWXUHU�RU�XVH�WKH�DUURZ�NH\V�WR�VFUROO�WKH�FXUVRU�EDU�WR�WKH�DSSURSULDWH�PDQXIDFWXUHU��7KH�PDQXIDFWXUHUV�OLVW�PD\�H[FHHG�WKH�FDSDFLW\�RI�WKH�VFUHHQ��,Q�WKLV�FDVH��FRQWLQXH�WR�XVH�WKH�DUURZ�NH\V�WR�VFUROO�WR�WKH�ULJKW�SDVW�WKH�VFUHHQ��7KH�VFUHHQ�ZLOO�DXWRPDWLFDOO\�DGMXVW�VR�WKDW�WKH�XQVHHQ�PDQXIDFWXUHV�ZLOO�GLVSOD\��$V�WKH�FXUVRU�EDU�VFUROOV�GRZQ�HDFK�PDQXIDFWXUHU��D�QHZ�OLVW�DSSHDUV�LQ�WKH�ULJKW�KDQG�ER[��7KHVH�DUH�WKH�GHYLFHV�WKDW�DUH�VXSSRUWHG�IRU�WKLV�PDQXIDFWXUHU���2QFH�WKH�PDQXIDFWXUHU�KDV�EHHQ�VHOHFWHG��SUHVV��&5!��,I�\RX�QHHG�WR�UH�VHOHFW�WKH�PDQXIDFWXUHU�QDPH��SUHVV��7$%!�WR�EULQJ�WKH�FXUVRU�EDFN�WR�WKH�0DQXIDFWXUHU�PHQX������ 6HOHFWLQJ�D�'HYLFH�����2QFH�WKH�PDQXIDFWXUHU�KDV�EHHQ�VHOHFWHG��WKH�FXUVRU�EDU�PRYHV�WR�WKH�ULJKW�KDQG�ER[��DQG�DOO�GHYLFHV�VXSSRUWHG�IRU�WKH�VHOHFWHG�PDQXIDFWXUHU�DUH�GLVSOD\HG��7R�VHOHFW�D�GHYLFH��WKH�VDPH�SURFHGXUH�LV�XVHG�DV�DERYH��(QWHU�WKH�QXPEHU�GLVSOD\LQJ�WR�WKH�OHIW�RI�WKH�GHYLFH��QRW�WKH�GHYLFH�QXPEHU�LWVHOI���RU�XVH�WKH�DUURZ�NH\V�WR�VFUROO�WKH�FXUVRU�EDU�WR�WKH�DSSURSULDWH�SDUW��6RPH�OLVWV�H[FHHG�WKH�FDSDFLW\�RI�WKH�VFUHHQ���,Q�WKLV�FDVH��FRQWLQXH�WR�XVH�WKH�DUURZ�NH\V�WR�VFUROO�SDVW�WKH�VFUHHQ���7KH�VFUHHQ�ZLOO�DXWRPDWLFDOO\�DGMXVW�VR�WKDW�WKH�XQVHHQ�GHYLFHV�ZLOO�GLVSOD\��2QFH�WKH�GHYLFH�KDV�EHHQ�VHOHFWHG��SUHVV��&5!���7KLV�ZLOO�VHOHFW�WKH�GHYLFH�DQG�UHWXUQ�(03�WR�WKH�PDLQ�PHQX�RU�RYHUOD\�D VRFNHW�IDPLO\�PRGXOH�GLVSOD\��,I�D�VRFNHW�IDPLO\�PRGXOH�RYHUOD\�DSSHDUV�RQ�VFUHHQ��QRWH�WKH�LQIRUPDWLRQ�VSHFLILHG��WKHQ�KLW�DQ\�NH\�WR�UHWXUQ�WKH�PDLQ�PHQX��0DNH�VXUH�WKDW�WKH�FRUUHFW�GHYLFH�LV�GLVSOD\HG�XQGHU�WKH�µ0DQXIDFWXUHU��µ�DQG�µ'HYLFH��µ�GLVSOD\��MXVW�DERYH�RSWLRQ�µ-¶��LQ�WKH�XSSHU�ULJKW�KDQG�FRUQHU�RI�WKH�ER[�ODEHOHG�µ6WDWXV�6HWWLQJV¶��,I�WKH�GHYLFH�KDV�QRW�EHHQ�VHOHFWHG�SURSHUO\��SUHVV�µ�¶�DJDLQ�WR�UHVHOHFW�WKH�GHYLFH�������� 6RFNHW�)DPLO\�0RGXOH�'LVSOD\�$�VRFNHW�IDPLO\�PRGXOH�RYHUOD\�PD\�DSSHDU�DIWHU�GHYLFH�VHOHFWLRQ�LI�D�VRFNHW�PRGXOH�LV�UHTXLUHG��IRU�QRQ�',3�VHOHFWLRQV���7KLV�RYHUOD\�SURYLGHV�VRFNHW�



- 10 -NEEDHAM’S ELECTRONICS 

PRGXOH�SODFHPHQW�DQG�SDUW�QXPEHU�LQIRUPDWLRQ�IRU�WKDW�GHYLFH��$Q\�NH\�FOHDUV�WKLV�GLVSOD\�DQG�UHWXUQV�WKH�PDLQ�PHQX������ 35,17�%8))(5�72�$6&,,�),/(�����7KLV�FRPPDQG�ZULWHV�EXIIHU�FRQWHQWV�LQ�$6&,,�IRUP�WR�D�GLVN�ILOH�RU�SULQWHU��:KHQ�DVNHG�IRU�D�ILOHQDPH��HQWHU�³351´�IRU�SULQWHU�RU�WKH�RXWSXW�ILOHQDPH��7KH�$6&,,�GDWD�LV�UHSUHVHQWHG�LQ�H[DFWO\�WKH�VDPH�ZD\�LW�LV�LQ�WKH�HGLWRU��L�H��KH[�PRGH���%HIRUH�ZULWLQJ�IURP�EXIIHU�FKHFN�%XIIHU�5DQJH�)��6��VHWWLQJV��3UHVV�µ�¶�WR�ZULWH�WR�VHOHFWHG�RXWSXW������ %8))(5�(',725�����7KLV�FRPPDQG�LQYRNHV�WKH�EXIIHU�HGLWRU�GLVSOD\��'DWD�UHDG�LQ�IURP�D�ILOH�RU�GHYLFH�LV�SODFHG�LQ�D�GDWD�EXIIHU��7KH�EXIIHU�HGLWRU�DOORZV�\RX�WR�YLHZ�DQG�RU�HGLW�WKLV�GDWD��:KHQ�ORDGLQJ�D�ILOH��QRWH�)LOH�5DQJH��7��WR�PDNH�VXUH�WKH�EXIIHU�JHWV�ORDGHG�WKURXJK�WKH�UDQJH�RI�WKH�GHYLFH��$OVR�QRWH�%XIIHU�5DQJH�)��6��WR�VHH�ZKHUH�WKH�GHYLFH�GDWD�ZLOO�EH�ORDGHG��3UHVV�µ�¶�WR�HQWHU�EXIIHU�HGLWRU�GLVSOD\��2QFH�LQ�WKH�HGLWRU���(6&!�UHWXUQV�WKH�PDLQ�PHQX��6HH�VHFWLRQ�����IRU�PRUH�GHWDLO�RQ�WKH�EXIIHU�HGLWRU������ /2$'�),/(�)520�',6.�����7KLV�FRPPDQG�FRSLHV�D�ILOH�WR�WKH�GDWD�EXIIHU��%HIRUH�ORDGLQJ�WKH�ILOH��FKHFN�%XIIHU�5DQJH�)��6��DQG�)LOH�5DQJH��7���0DNH�VXUH�)LOH�7\SH��8��LV�FRPSDWLEOH�ZLWK�WKH�ILOH�EHLQJ�ORDGHG��DQG�)LOHQDPH��9��KDV�EHHQ�HQWHUHG�FRUUHFWO\��6HH�VHFWLRQ�����IRU�PRUH�GHWDLO�RQ�ILOHV��%XIIHU�FRQWHQWV��WKURXJK�WKH�VSHFLILHG�UDQJH��DUH�RYHUZULWWHQ�E\�WKH�QHZ�ILOH��,I�QHHGHG��PDNH�VXUH�DQ\WKLQJ�LQ�WKH�EXIIHU�KDV�EHHQ�VDYHG��3UHVV�µ�¶�WR�ORDG�EXIIHU�IURP�ILOH������� 6$9(�),/(�72�',6.�����7KLV�FRPPDQG�VDYHV�EXIIHU�FRQWHQWV�WR�D�ILOH��%HIRUH�VDYLQJ�WR�ILOH��FKHFN�%XIIHU�5DQJH�)��6��DQG�)LOH�5DQJH��7���0DNH�VXUH�)LOH�7\SH��8��LV�VHW�WR�WKH�IRUPDW�\RX¶UH�ZDQWLQJ�WR�VDYH�WKH�ILOH�DV��DQG�)LOHQDPH��9��KDV�EHHQ�HQWHUHG�FRUUHFWO\��7KH�FRQWHQWV�RI�WKH�EXIIHU�WKURXJK�WKH�VSHFLILHG�)LOH�5DQJH��7��ZLOO�EH�ZULWWHQ�LQWR�WKH�)LOHQDPH��9���FRPSOHWHO\�HUDVLQJ�DQ\�H[LVWLQJ�ILOH�ZLWK�WKH�VDPH�QDPH��%HIRUH�VDYLQJ�WR�GLVN��PDNH�VXUH�WKDW�QR�ILOH�ZLWK�WKH�VDPH�QDPH�LV�QHHGHG��3UHVV�µ�¶�WR�VDYH�EXIIHU�FRQWHQWV�WR�D�ILOH��
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����� $'',7,21$/�&200$1'6�%H\RQG�WKH�VWDQGDUG�OLVW�RI�PDLQ�PHQX�FRPPDQGV�GHVFULEHG�DERYH��VRPH�GHYLFHV�KDYH�IHDWXUHV�WKDW�UHTXLUH�DGGLWLRQDO�FRPPDQGV��7KH�DSSURSULDWH�DGGLWLRQDO�FRPPDQG�V��DUH�GLVSOD\HG�ZKHQ�VXFK�D�GHYLFH�LV�VHOHFWHG��6HH�EHORZ�IRU�FXUUHQWO\�VXSSRUWHG�DGGLWLRQDO�FRPPDQGV��1RWH�WKDW�WKH�OHWWHU�µ$¶�LV�QRW�XVHG��������� (',7�(1&5<37,21�$55$<��$���0LFURFRQWUROOHUV��$Q�HQFU\SWLRQ�DUUD\�SUHYHQWV�XVHU�DFFHVV�WR�WKH�GHYLFH¶V�WUXH�(3520�FRQWHQWV�ZLWKRXW�WKH�FRUUHFW�KH[�FRGHV��(QFU\SWLRQ�DUUD\V�FDQ�EH����E\WH�����E\WH�RU����E\WH�GDWD�FRPELQDWLRQV�WKDW�DUH�SURJUDPPHG�LQWR�D�VSHFLDO�ORFDWLRQ�RQ�WKH�GHYLFH��,Q�RUGHU�WR�UHDG�RXW�WKH�FRUUHFW�GDWD��WKH�VDPH�FRPELQDWLRQ�PXVW�EH�HQWHUHG�LQ�WKLV�VHOHFWLRQ��:KHQ�DQ�HQFU\SWLRQ�DUUD\�KDV�EHHQ�SURJUDPPHG��WKH�GDWD�RXWSXW�ZLOO�EH�WKH�FRGH�GDWD�;125¶HG�ZLWK�WKH�HQFU\SWLRQ�GDWD��7R�HQWHU�HQFU\SWLRQ�GDWD��KLW�³$´�DQG�HQWHU�WKH�GHVLUHG�KH[�YDOXHV�LQWR�WKH�DUUD\��+LW�UHWXUQ�LI�\RX�ZDQW�WR�XVH�WKH�GLVSOD\HG�YDOXHV��RU�KLW�³/´�WR�ORDG�DQ�HQFU\SWLRQ�DUUD\�\RX�SUHYLRXVO\�VWRUHG�RQ�GLVN��7R�VDYH�WKH�FXUUHQW�GLVSOD\HG�HQFU\SWLRQ�DUUD\�WR�GLVN��KLW�³6´��<RX�KDYH�WR�QDPH�WKH�HQFU\SWLRQ�ILOH�\RX�ZDQW�WR�VDYH�WR�RU�UHDG�IURP�GLVN��%\�KLWWLQJ�7$%�\RX�FDQ�PDNH�WKH�HQFU\SWLRQ�DUUD\�YDOXHV�DFWLYH��HQFU\SWLRQ�PRGH�RQ��RU�LQDFWLYH��HQFU\SWLRQ�DUUD\�RII���������� (',7�86(�7(67�9(&7256��$���3/'¶V��7R�HGLW�RU�XVH�WHVW�YHFWRUV�IRU�*$/�3$/�GHYLFHV��KLW�³$´�ZKHQ�D�*$/�3$/�KDV�EHHQ�VHOHFWHG��7HVW�9HFWRUV�DUH�XVHG�WR�GR�IXQFWLRQDO�WHVWV�RQ�SURJUDPPHG�*$/�3$/�GHYLFHV��7R�DFFHVV�WKH�7HVW�9HFWRU�PHQX��IRXU�WKLQJV�PXVW�KDYH�EHHQ�GRQH����� $�*$/�3$/�GHYLFH�PXVW�EH�VHOHFWHG����� $�-('(&�ILOH�PXVW�EH�DOUHDG\�ORDGHG����� 7KH�FRUUHFW�GHYLFH�PXVW�EH�SURSHUO\�LQVWDOOHG�LQ�WKH�(03�������� 7KH�SURSHU�YHULI\�YROWDJHV�PXVW�EH�VHOHFWHG�IURP�WKH�PDLQ�PHQX��RSWLRQ�³5´���2QFH�DOO�RI�WKHVH�WKLQJ�KDYH�EHHQ�DFFRPSOLVKHG��SUHVV�³$´�WR�DFFHVV�WKH�7HVW�9HFWRU�PHQX���-('(&�ILOHV�FDQQRW�EH�FUHDWHG�E\�(03��WKH\�DUH�FUHDWHG�E\�3$/�GHVLJQ�VRIWZDUH�VXFK�DV�3$/$60��$%(/��&83/��HWF����� 9HFWRU�0HQX�/D\RXW��7KH�WRWDO�QXPEHU�RI�7HVW�9HFWRUV�LQ�WKH�-('(&�ILOH�EHLQJ�XVHG�LV�VKRZQ�LQ�WKH�XSSHU�ULJKW�KDQG�FRUQHU��7KH�FXUUHQW�YHFWRU�OLQH�QXPEHU�DQG�GHYLFH�SLQ�QXPEHU�DUH�VKRZQ�MXVW�EHORZ�LW�DQG�WKH�9HULI\�+LJK�DQG�9HULI\�/RZ�YROWDJHV�WKDW�GHWHUPLQH�ZKDW�YROWDJHV�ZLOO�EH�XVHG�ZKHQ�WHVWLQJ�WKH�HQWLUH�VHW�RI�YHFWRUV�LV�VKRZQ�EHORZ�WKDW��7KH�UHG�DUURZ�����VKRZQ�QH[W�WR�RQH�RI�WKH�YROWDJHV�
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VKRZV�ZKLFK�RI�WKH�WZR�YROWDJHV�ZLOO�EH�XVHG�ZKHQ�WHVWLQJ�RQH�YHFWRU�DW�DWLPH��7R�WRJJOH�EHWZHHQ�KLJK�DQG�ORZ�SUHVV�³)�´��7R�WHVW�RQO\�RQH�YHFWRU�DW�D�WLPH��PDNH�VXUH�WKH�FRUUHFW�9&&�YROWDJH�LV�VHOHFWHG�WKHQ�SUHVV�³)�´��7KH�VHOHFWHG�9&&�YROWDJH�ZLOO�EH�WXUQHG�RQ���WKH�YHFWRU�ZLOO�EH�UXQ��WKHQ�9&&�ZLOO�EH�WXUQHG�RII��7R�WHVW�DOO�YHFWRUV�LQ�RQH�VHTXHQFH��SUHVV�³)�´��(03�ZLOO�UXQ�DOO�7HVW�9HFWRUV�WZLFH��ILUVW�XVLQJ�WKH�9HULI\�+LJK�9ROWDJH�DQG�DJDLQ�XVLQJ�9HULI\�/RZ�9ROWDJH��� (GLWLQJ�7HVW�9HFWRUV��7R�FKDQJH�7HVW�9HFWRUV�VLPSO\�XVH�WKH�DUURZ�NH\V�WR�PRYH�WKH�FXUVRU�RYHU�WKH�GHVLUHG�YHFWRU��WKHQ�SUHVV�DQ\�YDOLG�YHFWRU�NH\����� 'ULYH�SLQ�ORZ���� 'ULYH�SLQ�KLJK�&�� &ORFN�SLQ��ORZ��KLJK��WKHQ�ORZ�+�� 7HVW�IRU�RXWSXW�KLJK�.�� &ORFN�SLQ��KLJK��ORZ��WKHQ�KLJK��/ 7HVW�IRU�RXWSXW�ORZ�1�� 3RZHU�SLQ�RU�XQWHVWHG�RXWSXW�SLQ�;�� 'R�QRW�WHVW�RU�GULYH�SLQ��8VH�³GHIDXOW�WHVW�FRQGLWLRQ´�=�� 7HVW�IRU�KLJK�LPSHGDQFH�$IWHU�HGLWLQJ�YHFWRUV�WKH�QHZ�ILOH�PD\�EH�VDYHG�LQ�-('(&�IRUPDW�XVLQJ�RSWLRQ�³�´�IURP�WKH�PDLQ�PHQX��������� 6(77,1*�6(&85,7<�%,76��%��:KHQ�$SSOLFDEOH��6HFXULW\�ELWV�RQ�VRPH�0LFURFRQWUROOHUV�DQG�PRVW�3/'¶V�DUH�XVHG�WR�SUHYHQW�XQDXWKRUL]HG�DFFHVV�WR�WKH�FRQWHQWV�RI�WKH�(3520�DUUD\�RQ�WKH�GHYLFH��2QFH�WKH�VHFXULW\�ELW�V��KDYH��EHHQ�VHW��WKHUH�LV�QR�ZD\�WR�SURJUDP�RU�UHDG�WKH�GHYLFH�XQOHVV�WKH�HQWLUH�GHYLFH�LV�HUDVHG��'HYLFHV�WKDW�VXSSRUW�HQFU\SWLRQ�WDEOHV�DQG�RU�VHFXULW\�ELWV�IDOO�LQWR���FDWHJRULHV����� 6LQJOH�ELW�V\VWHPV���� 7ZR�ELW�V\VWHPV�ZLWK����E\WH�HQFU\SWLRQ�DUUD\���� 7ZR�ELW�V\VWHPV�ZLWK����E\WH�HQFU\SWLRQ�DUUD\���� 7KUHH�ELW�V\VWHPV�ZLWK����E\WH�HQFU\SWLRQ�DUUD\�,Q�D�VLQJOH�ELW�V\VWHP�WKHUH�LV�RQO\�RQH�ELW�ZKLFK�LV�HLWKHU�LQDFWLYH��XQSURJUDPPHG���RU�DFWLYH��SURJUDPPHG���2QFH�VHW�LW�LV�QRW�SRVVLEOH�WR�UHDG�WKH�GHYLFH�FRQWHQWV��,Q�D�WZR�ELW�V\VWHP��WKH�ELW�FRPELQDWLRQV�DUH�DV�IROORZV��8 XQSURJUDPPHG� 3 SURJUDPPHG�



EMP-20 13

��88�%RWK�ELWV�XQORFNHG��:KHQ�ERWK�ELWV�DUH�XQORFNHG��WKHUH�LV�QR�ORFN�RQ�WKH�GHYLFH��+RZHYHU��DQ\�HQFU\SWLRQ�DUUD\�SURJUDPPHG�LQWR�WKH�GHYLFH�ZLOO�EH�YDOLG�DQG�LI�XVHG�ZLOO�HQFU\SW�WKH�GDWD�RQ�WKH�GHYLFH����38�6HFXULW\�ELW�� 21��ELW�� 2))��7KLV�GLVDEOHV�WKH�GHYLFH�IURP�IXUWKHU�SURJUDPPLQJ�DQG�029&�LQVWUXFWLRQV�H[HFXWHG�IURP�H[WHUQDO�PHPRU\�DUH�GLVDEOHG�IURP�IHWFKLQJ�FRGH�E\WHV�IURP�LQWHUQDO�PHPRU\����33�6HFXULW\�ELW�� 21��ELW�� 21��$OO�WKH�DERYH�IHDWXUHV�DUH�DFWLYH�DQG�WKH�GHYLFH�FDQ�QR�ORQJHU�EH�YHULILHG��,Q�D�WKUHH�ELW�V\VWHP��WKH�ELW�FRPELQDWLRQV�DUH�DV�IROORZV����888�$OO�ELWV�XQORFNHG��:KHQ�DOO�WKH�ELWV�DUH�XQORFNHG��WKHUH�LV�QR�ORFN�RQ�WKH�GHYLFH��+RZHYHU��DQ\�HQFU\SWLRQ�DUUD\�SURJUDPPHG�LQWR�WKH�GHYLFH�ZLOO�EH�YDOLG�DQG�LI�XVHG�ZLOO�HQFU\SW�WKH�GDWD�RQ�WKH�GHYLFH����388�6HFXULW\�ELW�� 21��ELW�� 2))��ELW�� 2))��7KLV�FRPELQDWLRQ�GLVDEOHV�WKH�GHYLFH�IURP�IXUWKHU�SURJUDPPLQJ�DQG�029&�LQVWUXFWLRQV�H[HFXWHG�IURP�H[WHUQDO�PHPRU\�DUH�GLVDEOHG�IURP�IHWFKLQJ�FRGH�E\WHV�IURP�LQWHUQDO�PHPRU\����338�6HFXULW\�ELW�� 21��ELW�� 21��ELW�� 2))��6DPH�DV�DERYH�DQG�WKH�GHYLFH�FDQ�QR�ORQJHU�EH�YHULILHG����333�6HFXULW\�ELW�� 21��ELW�� 21��ELW�� 21��$OO�WKH�DERYH�IHDWXUHV�DUH�DFWLYH�DQG�H[WHUQDO�H[HFXWLRQ�LV�GLVDEOHG�������� %<7(�6:$3��%��7KLV�FRPPDQG�LV�RQO\�DYDLODEOH�IRU����ELW�ZLGH�GHYLFHV��,W�GRHV�QRW�DFW�XSRQ�WKH�GHYLFH�LWVHOI��EXW�UDWKHU�PRGLILHV�WKH�GDWD�LQ�WKH�EXIIHU��'HIDXOW�PRGH�IRU����ELW�GHYLFHV�VHWV�ORZ�E\WH�SRUWLRQ�RI�ZRUG�ZLGH�GDWD�WR�HYHQ�DGGUHVVHV�DQG�KLJK�E\WH�GDWD�WR�RGG�DGGUHVVHV��%\WH�VZDS�VZLWFKHV�ORZ�E\WHV�WR�RGG�DGGUHVVHV�DQG�KLJK�E\WHV�WR�HYHQ�DGGUHVVHV��������� %/2&.�/2&.,1*�(5$6(��7KLV�FRPPDQG�LV�RQO\�DYDLODEOH�IRU�GHYLFHV�ZLWK�XVHU�VHOHFWDEOH�EORFN�ORFNLQJ�FDSDELOLW\��:KHQ�VHOHFWHG��DQ�RYHUOD\�LV�GLVSOD\HG�WKDW�UHSUHVHQWV�WKH�LQGLYLGXDOO\�HUDVDEOH�EORFNV�RI�WKH�GHYLFH¶V�PHPRU\�DUUD\�ZLWK�D�IODJ�IRU�HDFK�WKDW�FDQ�EH�VHW�WR�LQYRNH�ORFNLQJ�RI�WKDW�EORFN��$Q\�QXPEHU�DQG�RU�VHTXHQFH�RI�EORFNV�FDQ�EH�ORFNHG��7KLV�IXQFWLRQ�LV�XVXDOO\�VHOHFWHG�DIWHU�SURJUDPPLQJ��$GGLWLRQDOO\��HDFK�EORFN�KDV�D�IODJ�WKDW�FDQ�EH�VHW�IRU�HUDVLQJ�WKDW�EORFN��$Q\�QXPEHU�DQG�RU�VHTXHQFH�RI�EORFNV�FDQ�EH�HUDVHG��7KLV�UHGXFHV�HUDVH�WLPH�E\�RQO\�HUDVLQJ�WKRVH�EORFNV�UHTXLULQJ�PRGLILFDWLRQ��L�H��RWKHU�EORFNV�DUH�QRW�DIIHFWHG��$GGLWLRQDO�WLPH�LV�VDYHG�EHFDXVH�EORFNV�QRW�UHTXLULQJ�PRGLILFDWLRQ�GR�QRW�QHHG�WR�EH�UHSURJUDPPHG�ZLWK�WKH�ROG�FRQWHQWV��1RWH��%XIIHU�5DQJH�'��.��DQG�'HYLFH�5DQJH��/��VHWWLQJV�PXVW�EH�DSSURSULDWHO\�DGMXVWHG�WR�FRUUHFWO\�GLUHFW�GDWD�WR�WKH�GHVLUHG�EORFNV�ZKHQ�UHSURJUDPPLQJ�D�GHYLFH�WKDW�KDV�EHHQ�HUDVHG�LQ�WKH�PDQQHU�GHVFULEHG�LQ�WKLV�VHFWLRQ��L�H��LQGLYLGXDO�EORFN�V��YV��IXOO�GHYLFH��
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������� 352*5$0�(1&5<37,21�$55$<����0LFURFRQWUROOHUV� �%\�VHOHFWLQJ�³&´�DQG�FRQILUPLQJ�E\�KLWWLQJ�³<´�ZKHQ�UHTXHVWHG�\RX�ZLOO�SURJUDP�WKH�DUUD\�LQWR�WKH�GHYLFH��7KHUHDIWHU��\RX�ZLOO�KDYH�WR�XVH�WKH�VDPH�GLVSOD\HG�HQFU\SWLRQ�DUUD\�DQ\WLPH�\RX�UHDG�EDFN�WKLV�GHYLFH������ 67$786�6(77,1*6�',63/$<�
���� 0$18)$&785(5�',63/$<�8SSHU�ULJKW�KDQG�FRUQHU��6HOHFWLQJ�³�´�ILUVW�DOORZV�WKH�VHOHFWLRQ�RI�RU�FKDQJH�WR�D�QHZ�PDQXIDFWXUHU��7KH�VHOHFWHG�PDQXIDFWXUHU�LV�VKRZQ�KHUH��:KHQ�(03���ILUVW�FRPHV�XS��³8VH�RSWLRQ��´�LV�GLVSOD\HG�VLQFH�D�PDQXIDFWXUHU�DQG�D�GHYLFH�KDYH�QRW�EHHQ�VHOHFWHG��XQOHVV�WKH�VSHFLDO�LQLWLDO�PDFUR�LQ�WKH�,)/$6+��,1,�ILOH�GHILQHV�D�GHYLFH������� '(9,&(�',63/$<�$IWHU�VHOHFWLQJ�D�PDQXIDFWXUHU��DV�LQ�����DERYH��WKH�GHYLFH�PHQX�IRU�WKH�VHOHFWHG�PDQXIDFWXUHU�LV�VKRZQ��)URP�WKLV�PHQX�VHOHFW�RU�FKDQJH�WR�D�QHZ�GHYLFH��7KH�VHOHFWHG�GHYLFH�LV�VKRZQ�KHUH�MXVW�XQGHU�WKH�PDQXIDFWXUHU�GLVSOD\������ $/*25,7+0��-��7KH�DOJRULWKP�HPSOR\HG�GXULQJ�SURJUDPPLQJ�LV�LQGLFDWHG�MXVW�XQGHU�WKH�GHYLFH�GLVSOD\��XSSHU�ULJKW�KDQG�FRUQHU���:KHQ�D�GHYLFH�LV�ILUVW�VHOHFWHG��(03���GHIDXOWV�WR�WKH�IDVWHVW�DOJRULWKP�UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU�EDVHG�RQ�WKH�ODWHVW�SURJUDPPLQJ�GDWD�DYDLODEOH�WR�1HHGKDP¶V�(OHFWURQLFV��7R�VHOHFW�D�GLIIHUHQW�DOJRULWKP��SUHVV�µ-¶��$�PHQX�GLVSOD\LQJ�DOO�DOJRULWKPV�DYDLODEOH�IRU�WKH�VHOHFWHG�GHYLFH�DSSHDUV��6HOHFWLQJ�DQ�DOWHUQDWLYH�DOJRULWKP�PD\�DGYHUVHO\�DIIHFW�WKH�ORQJ�WHUP�GDWD�UHWHQWLRQ�IRU�WKH�GHYLFH��,Q�VRPH�FDVHV�WKHUH�ZLOO�EH�PRUH�WKDQ�RQH�DOJRULWKP�IRU�D�SDUWLFXODU�GHYLFH��WKH�DGGLWLRQDO�DOJRULWKP�V��PD\�EH�DYDLODEOH�WR�VXSSRUW�VSHFLDO�SURJUDPPLQJ�FRQVLGHUDWLRQV�RU�FXVWRPL]HG�QHHGV��,Q�RWKHU�FDVHV��D�VLQJOH�DOJRULWKP�ZLOO�DSSHDU��WKLV�PHDQV�WKH�GHIDXOW�DOJRULWKP�LV�WKH�RQO\�RQH�DYDLODEOH�IRU�WKH�VHOHFWHG�GHYLFH��1RWH��:KHQ�(03���ILUVW�FRPHV�XS��WKH�DOJRULWKP�LV�GLVSOD\HG�DV�µ1RQH�6HOHFWHG¶��WKLV�LV�EHFDXVH�D�GHYLFH�KDV�QRW�\HW�EHHQ�VHOHFWHG������ %8))(5�5$1*(��.��:KHQ�SURJUDPPLQJ�D�GHYLFH��GDWD�FRPHV�IURP�EXIIHU�ORFDWLRQV�DV�GHWHUPLQHG�E\�%XIIHU�5DQJH�'��.��VHWWLQJV��6LPLODUO\��ZKHQ�UHDGLQJ�D�GHYLFH�LQWR�WKH�EXIIHU��GDWD�LV�SODFHG�DW�ORFDWLRQV�HVWDEOLVKHG�E\�µ.¶�VHWWLQJV��
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3UHVV�µ.¶�WR�VHW�%XIIHU�5DQJH�'� D�ER[�DSSHDUV�RYHU�WKH�%XIIHU�5DQJH�'�VWDUW�DGGUHVV��7\SH�LQ�D�QHZ�QXPEHU�LI�GHVLUHG���(17(5!�PDNHV�(03���DFFHSW�\RXU�LQSXW���(6&!�UHWDLQV�WKH�RULJLQDO�YDOXH�DQG�SURFHHGV�WR�WKH�%XIIHU�5DQJH�'�HQG�DGGUHVV�ER[��DSSO\�VDPH�SURFHGXUH�XVHG�IRU�VWDUW�DGGUHVV�ER[���)RU�H[DPSOH��\RX�ZDQW�(03���WR�UHDG����K�E\WHV�RI�GDWD�VWDUWLQJ�DW�GHYLFH�ORFDWLRQ����K�DQG�SODFH�WKH�GDWD�LQWR�WKH�EXIIHU�VWDUWLQJ�DW�DGGUHVV����K�DQG�HQGLQJ�DW�DGGUHVV����K��6HW�µ.¶��WR��������������������DQG�'HYLFH�5DQJH��/��WR���������������������6HOHFW�/RDG�'HYLFH�����WR�FRPSOHWH�WKH�RSHUDWLRQ��%XIIHU�5DQJH�'��.��DQG�%XIIHU�5DQJH�)��6��ERWK�UHIHU�WR�WKH�GDWD�EXIIHU��µ.¶�LV�XVHG�IRU�GHYLFH�UHODWHG�RSHUDWLRQV�DQG�µ6¶�IRU�ILOH�UHODWHG�RSHUDWLRQV��1RWH��µ.¶�LV�OLQNHG�ZLWK�'HYLFH�5DQJH��/���6SOLWV��2��DQG�6HWV��3���:KHQ�HQWHULQJ�µ.¶��µ/¶�RU�HYHQ�µ.¶�LWVHOI�PD\�DXWRPDWLFDOO\�DGMXVW�WR�QHZ�YDOXHV�GHSHQGLQJ�RQ�µ2¶��µ3¶�DQG�SUHYLRXV�EXIIHU�GHYLFH�YDOXHV������ '(9,&(�5$1*(��/��'HYLFH�5DQJH��/��LV�WKH�UDQJH�RI�GHYLFH�DGGUHVVHV�WR�EH�DFWHG�RQ�GXULQJ�UHDG��SURJUDP�RU�YHULI\�RSHUDWLRQV��3UHVV�µ/¶�WR�VHOHFW�'HYLFH�5DQJH� D�ER[�DSSHDUV�RYHU�WKH�'HYLFH�5DQJH�VWDUW�DGGUHVV��7\SH�LQ�D�QHZ�QXPEHU�LI�GHVLUHG���(17(5!�PDNHV�(03���DFFHSW�\RXU�LQSXW���(6&!�UHWDLQV�WKH�RULJLQDO�YDOXH�DQG�SURFHHGV�WR�WKH�'HYLFH�5DQJH�HQG�DGGUHVV�ER[��DSSO\�VDPH�SURFHGXUH�XVHG�IRU�VWDUW�DGGUHVV�ER[���1RWH��µ/¶�LV�OLQNHG�ZLWK�%XIIHU�5DQJH�'��.���6SOLWV��2��DQG�6HWV��3���:KHQ�HQWHULQJ�µ/¶��µ.¶�RU�HYHQ�µ/¶�LWVHOI�PD\�DXWRPDWLFDOO\�DGMXVW�WR�QHZ�YDOXHV�GHSHQGLQJ�RQ�µ2¶��µ3¶�DQG�SUHYLRXV�EXIIHU�GHYLFH�YDOXHV������ %8))(5�&+(&.680��0��3UHVV�µ0¶�WR�KDYH�(03���SHUIRUP�D�FKHFNVXP�RI�EXIIHU�FRQWHQWV��0DNH�VXUH�%XIIHU�5DQJH�'��.��LV�FRUUHFW�EHIRUH�VWDUWLQJ�WKLV�RSHUDWLRQ��DV�WKH�FKHFNVXP�LV�GRQH�IRU�WKDW�UDQJH��7KH��¶V�FRPSOHPHQW�RI�WKH�FKHFNVXP�LV�VKRZQ�GLUHFWO\�DIWHU�WKH�EXIIHU�FKHFNVXP��GHQRWHG�E\�µFPSO¶��1RWH��VHH�VHFWLRQ�����IRU�GHWDLOV�RQ�FKHFNVXPV�IRU����ELW�GHYLFHV��(03���LQFOXGHV�³))´V�LQ�LWV�EXIIHU�FKHFNVXP�FDOFXODWLRQ��6RPH�FKHFNVXP�PHWKRGV�GLVUHJDUG�³))´V��1RWH�WKDW�FKHFNVXP�FDOFXODWLRQ�PHWKRGV�GLIIHU�DW�WKH�YDULRXV�SURJUDPPHU�PDQXIDFWXUHUV��WKHUHIRUH�WKH�YDOXH�JHQHUDWHG�E\�(03���PD\�QRW�FRLQFLGH�ZLWK�RQH�GRQH�RQ�WKH�VDPH�GDWD�E\�RWKHU�PHDQV��
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���� '(9,&(�&+(&.680��1��3UHVV�µ1¶�WR�KDYH�(03���SHUIRUP�D�FKHFNVXP�RI�WKH�GHYLFH��0DNH�VXUH�'HYLFH�5DQJH��/��LV�FRUUHFW�EHIRUH�VWDUWLQJ�WKLV�RSHUDWLRQ��DV�WKH�FKHFNVXP�LV�GRQH�IRU�WKDW�UDQJH��$OVR�PDNH�VXUH�WKH�FRUUHFW�GHYLFH�ZDV�VHOHFWHG��7KH��¶V�FRPSOHPHQW�RI�WKH�FKHFNVXP�LV�VKRZQ�GLUHFWO\�DIWHU�WKH�GHYLFH�FKHFNVXP��GHQRWHG�E\�µFRPSO¶���1RWH��VHH�VHFWLRQ�����IRU�GHWDLOV�RQ�FKHFNVXPV�IRU����ELW�GHYLFHV��(03���LQFOXGHV�³))´V�LQ�LWV�GHYLFH�FKHFNVXP�FDOFXODWLRQ��6RPH�FKHFNVXP�PHWKRGV�GLVUHJDUG�³))´V��1RWH�WKDW�FKHFNVXP�FDOFXODWLRQ�PHWKRGV�GLIIHU�DW�WKH�YDULRXV�SURJUDPPHU�PDQXIDFWXUHUV��WKHUHIRUH�WKH�YDOXH�JHQHUDWHG�E\�(03���PD\�QRW�FRLQFLGH�ZLWK�RQH�GRQH�RQ�WKH�VDPH�GDWD�E\�RWKHU�PHDQV������ 63/,77,1*�'(9,&(6��2��6SOLWWLQJ�LV�XVHG�WR�SURJUDP���ELW�GHYLFHV�IRU�DSSOLFDWLRQV�ZKLFK�DUH�PRUH�WKDQ���ELWV�ZLGH��)RU�H[DPSOH��WR�SURJUDP�DQ���ELW�GHYLFH�IRU�D����ELW�ZLGH�V\VWHP��D�VSOLW�RI���LV�VHOHFWHG��)RU�D����ELW�V\VWHP��D�VSOLW�RI���LV�XVHG��3UHVV�µ2¶�WR�FKDQJH�D�VSOLW�YDOXH� WZR�XVHU�LQSXW�ER[HV�DSSHDU�LQ�RUGHU��7KH�ILUVW�ER[�SURPSWV�\RX�IRU�WKH�VSOLW�IDFWRU��L�H��KRZ�PDQ\���ELW�GHYLFHV�\RX¶UH�XVLQJ���WKH�VHFRQG��IRU�WKH�FXUUHQW�VSOLW�GHYLFH��,I�D�VSOLW�IDFWRU�RI���LV�VHOHFWHG��WKHUH�DUH���GHYLFHV�LQ�WKDW�JURXS��\RX�PXVW�LQFUHPHQW�WKH�VSOLW�QXPEHU�IRU�HDFK�GHYLFH�DV�\RX�SURJUDP�LW��7KH�IROORZLQJ�JUDSKLFV�GHVFULEH�WKH�IORZ�RI�GDWD�IURP�WKH�EXIIHU�WR�WKH�GHYLFHV���(;$03/(�)25�63/,7�2)��
'(9,&(��GHYLFH�ORFDWLRQ�������������������������������������������������������������� �� ��_ ��������������������������������������������� �� ��_ _ ����������������������������� �$� ��_ _ _ ������������� �� ��_ _ _ _�� �� �� �� �� �� �� �� %8))(5�/2&$7,21��� $$ �� $�� �$� �� �� �� %8))(5�'$7$�'(9,&(��GHYLFH�ORFDWLRQ�� ��������������������������������������������������������� $$ ��_ ����������������������������������������� $�� ��
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_ _ ������������������������� �� ��_ _ _ ��������� �� ��_ _ _ _�� �� �� �� �� �� �� �� %8))(5�/2&$7,21��� $$ �� $�� �$� �� �� �� %8))(5�'$7$�$IWHU�SURJUDPPLQJ��WKH�GHYLFH�FRQWHQWV�ZLOO�ORRN�OLNH�WKLV��'(9,&(�� '(9,&(�� 0(025<�0$3���ELWV� � ��ELWV� � ���ELWV��� $$ ��$$��� $�� � ��$���$� � �� �$����� �� ����6LPLODUO\��(03���FDQ�EH�XVHG�WR�VSOLW����ELW�GHYLFHV�IRU�D����ELW�����ELW�RU�ODUJHU�V\VWHP������ 6(76��3��6HWV��3��DOORZV�\RX�WR�SXW�EXIIHU�GDWD�LQWR�PXOWLSOH�GHYLFHV��)RU�H[DPSOH��,I�EXIIHU�FRQWHQWV�LV��0%�LQ�OHQJWK�DQG���)���69���0%��GHYLFHV�DUH�EHLQJ�SURJUDPPHG������)���69V�DUH�QHHGHG��3UHVV�µ3¶�WR�FKDQJH�6HW�YDOXHV��7ZR�XVHU�LQSXW�ER[HV�DSSHDU�LQ�RUGHU�WKH�ILUVW�ER[�SURPSWV�\RX�IRU�WKH�QXPEHU�RI�VHWV��WKH�VHFRQG��IRU�WKH�FXUUHQW�VHW�QXPEHU��:KHQ�D�VHW�LV�VHOHFWHG��(03���DGMXVWV�SURJUDPPLQJ�E\�WDNLQJ�WKH�GHYLFH�OHQJWK��H�J���0%��DQG�DGGLQJ�LW�WR�WKH�EXIIHU�VWDUW�IRU�HDFK�VXFFHVVLYH�GHYLFH��)RU�H[DPSOH��LI���VHWV�ZHUH�VHOHFWHG�DQG�VHW����LV�FXUUHQWO\�VHOHFWHG��(03���SRLQWV�WR�WKH�DUHD�IRU�ZKLFK�VHW����ZRXOG�EH�LQ�PHPRU\��)RU�WKLV�H[DPSOH��LW�ZRXOG�EH�EXIIHU�VWDUWLQJ�DGGUHVV�SOXV��0%�>L�H��EXIIHU�VWDUW����0%��DGGHG�IRU�GHYLFH������0%��DGGHG�IRU�GHYLFH��@��*UDSKLFDOO\��GDWD�LV�GUDZQ�IURP�WKH�EXIIHU�OLNH�WKLV��DVVXPLQJ�GHYLFH�OHQJWK�LV��0%���EXIIHU�VWDUW�����E\WHV�  �VWDUW�IRU�GHYLFH��EXIIHU�VWDUW����0%�  �VWDUW�IRU�GHYLFH��EXIIHU�VWDUW����0%�  �VWDUW�IRU�GHYLFH��EXIIHU�VWDUW����0%�  �VWDUW�IRU�GHYLFH��1RWH��:KHQ�HQWHULQJ�WKH�VHW�IDFWRU��(03���DXWRPDWLFDOO\�UHDGMXVWV�WKH�FXUUHQW�EXIIHU�VL]H��)RU�LQVWDQFH��PRYLQJ�IURP�D�VHW�IDFWRU�RI���WR���GRXEOHV�WKH�VL]H�RI�
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WKH�EXIIHU��DQG�PRYLQJ�IURP���WR���TXDGUXSOHV�LW��0DNH�VXUH�WKHUH�LV�HQRXJK�EXIIHU�VSDFH�E\�VHWWLQJ�WKH�'0(0�RSWLRQ�LQ�(03���,1,������� 352*5$00,1*�92/7$*(6��4��:KHQ�VHOHFWLQJ�D�GHYLFH��(03���HQDEOHV�WKH�SURSHU�GHIDXOW�SURJUDPPLQJ�YROWDJHV��<RX�FDQ�PDQXDOO\�FKDQJH�933�9&& E\�SUHVVLQJ�µ4¶��(03���WKHQ�RYHUOD\V�D�WDEOH�ZLWK�OLQHV�KDYLQJ�933�9&& RSWLRQV��VHOHFW�RQH�DQG�SUHVV��(17(5!�WR�HQDEOH�WKH�YROWDJHV�RQ�WKDW�OLQH��1RWH��9ROWDJHV�DUH�FKDQJHG�IRU�SURJUDPPLQJ�DQG�YHULI\�F\FOHV��1RWH��:KHQ�UHVHOHFWLQJ�D�SDUW��YROWDJHV�DUH�VHW�WR�WKHLU�GHIDXOW�YDOXHV��:DUQLQJ��6HWWLQJ�LPSURSHU�YROWDJHV�FDQ�GHVWUR\�D�GHYLFH��,I�\RX�DUH�XQVXUH�RI�WKH�FRUUHFW�YROWDJH�VHWWLQJV��UHVHOHFW�WKH�GHYLFH����������� 9(5,)<�+,*+�/2:��7R�SURYLGH�H[WHUQDO�UHDG�EDFN�PDUJLQLQJ�IRU�WKH�SURJUDPPHG�GDWD��9&& FDQ�EH�DGMXVWHG�WR�KLJKHU�RU�ORZHU�YROWDJHV�WKDQ�ZDV�HPSOR\HG�GXULQJ�SURJUDPPLQJ��7KLV�FDSDELOLW\�LV�DOORZHG�IRU�WKH�VHOHFWHG�GHYLFH�LI�µ5¶�LV�IXOO\�LOOXPLQDWHG��,I�QRW�DYDLODEOH�IRU�WKH�VHOHFWHG�GHYLFH��µ5¶�LV�GLPO\�LOOXPLQDWHG������� %8))(5�5$1*(��6��:KHQ�VDYLQJ�EXIIHU�FRQWHQWV�WR�D�ILOH��GDWD�FRPHV�IURP�EXIIHU�ORFDWLRQV�DV�GHWHUPLQHG�E\�%XIIHU�5DQJH�)��6��VHWWLQJV��6LPLODUO\��ZKHQ�UHDGLQJ�D�ILOH�LQWR�WKH�GDWD�EXIIHU��GDWD�LV�SODFHG�DW�ORFDWLRQV�HVWDEOLVKHG�E\�µ6¶�VHWWLQJV��3UHVV�µ6¶�WR�VHW�%XIIHU�5DQJH�)� D�ER[�DSSHDUV�RYHU�WKH�%XIIHU�5DQJH�)�VWDUW�DGGUHVV��7\SH�LQ�D�QHZ�QXPEHU�LI�GHVLUHG���(17(5!�PDNHV�(03���DFFHSW�\RXU�LQSXW���(6&!�UHWDLQV�WKH�RULJLQDO�YDOXH�DQG�SURFHHGV�WR�WKH�%XIIHU�5DQJH�)�HQG�DGGUHVV�ER[��DSSO\�VDPH�SURFHGXUH�XVHG�IRU�VWDUW�DGGUHVV�ER[���&KHFN�µ9¶�IRU�FRUUHFW�)LOHQDPH��)RU�H[DPSOH��\RX�ZDQW�(03���WR�UHDG����K�E\WHV�RI�GDWD�VWDUWLQJ�DW�ILOH�ORFDWLRQ����K�DQG�SODFH�WKH�GDWD�LQWR�WKH�EXIIHU�VWDUWLQJ�DW�DGGUHVV����K�DQG�HQGLQJ�DW�DGGUHVV����K��6HW�µ6¶�WR��������������������DQG�)LOH�5DQJH��7��WR���������������������6HOHFW�/RDG�)LOH�WR�%XIIHU�����WR�FRPSOHWH�WKH�RSHUDWLRQ��%XIIHU�5DQJH�'��.��DQG�%XIIHU�5DQJH�)��6��ERWK�UHIHU�WR�WKH�GDWD�EXIIHU��µ.¶�LV�XVHG�IRU�GHYLFH�UHODWHG�RSHUDWLRQV�DQG�µ6¶�IRU�ILOH�UHODWHG�RSHUDWLRQV��1RWH��µ6¶�LV�OLQNHG�ZLWK�)LOH�5DQJH��7���6SOLWV��2��DQG�6HWV��3���:KHQ�HQWHULQJ�µ6¶��µ7¶�RU�HYHQ�µ6¶�LWVHOI�PD\�DXWRPDWLFDOO\�DGMXVW�WR�QHZ�YDOXHV�GHSHQGLQJ�RQ�µ2¶��µ3¶�DQG�SUHYLRXV�EXIIHU�GHYLFH�YDOXHV��
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����� ),/(�5$1*(��7��)LOH�5DQJH��7��LV�WKH�UDQJH�RI�ILOH�DGGUHVVHV�WR�EH�DFWHG�RQ�GXULQJ�D�UHDG�RU�ZULWH�ILOH�RSHUDWLRQ��3UHVV�µ7¶�WR�VHOHFW�)LOH�5DQJH� D�ER[�DSSHDUV�RYHU�WKH�)LOH�5DQJH�VWDUWLQJ�DGGUHVV��7\SH�LQ�D�QHZ�QXPEHU�LI�GHVLUHG���(17(5!�PDNHV�(03���DFFHSW�\RXU�LQSXW���(6&!�UHWDLQV�WKH�RULJLQDO�QXPEHU�DQG�SURFHHGV�WR�WKH�)LOH�5DQJH�HQG�DGGUHVV�ER[��DSSO\�VDPH�SURFHGXUH�XVHG�IRU�VWDUW�DGGUHVV�ER[���)LOH�5DQJH��7��PD\�VWDUW�DQG�HQG�DW�YLUWXDOO\�DQ\�DGGUHVV��KRZHYHU�DQ�DWWHPSW�LV�PDGH�WR�NHHS�µ7¶�ZLWKLQ�WKH�OLPLWDWLRQV�RI�µ6¶��$GGLWLRQDOO\��\RX�PXVW�PDWFK�WKH�µ7¶�YDOXH�WR�WKH�RIIVHW�LQ�DQ�,QWHO�+H[�RU�0RWRUROD�6�5HFRUG�ILOH��LI�LW�LV�QRW�]HUR��1RWH��µ7¶�LV�OLQNHG�ZLWK�WKH�%XIIHU�5DQJH�)��6���6SOLWV��2��DQG�6HWV��3���:KHQ�HQWHULQJ�µ7¶��µ6¶�RU�µ7¶�LWVHOI�PD\�DXWRPDWLFDOO\�DGMXVW�WR�QHZ�YDOXHV�GHSHQGLQJ�RQ�µ2¶��µ3¶�DQG�SUHYLRXV�EXIIHU�GHYLFH�YDOXHV������� ),/(�7<3(��8��6HOHFW�RQH�RI�WKH�ILOH�W\SHV�IURP�%LQDU\��,QWHO�+H[��0RWRUROD�6�5HFRUG��+H[��$6&,,�RU�-('(&��6HFWLRQ�����GHWDLOV�WKH�GLIIHUHQW�ILOH�W\SHV������� ),/(1$0(��9��)LOHQDPH��9��LGHQWLILHV�WKH�ILOH�WKDW�LV�ORDGHG�LQWR�RU�VDYHG�IURP�WKH�GDWD�EXIIHU��7R�VHW�RU�FKDQJH�)LOHQDPH��SUHVV�µ9¶��$�ER[�FRPHV�XS�ZLWK�WKH�FXUUHQW�ILOHQDPH��,I�WKH�ER[�LV�EODQN��VLPSO\�W\SH�D�ILOHQDPH�DQG��(17(5!��,I�D�ILOHQDPH�DOUHDG\�H[LVWV�LQ�WKLV�ER[���(17(5!�DORQH�UHWDLQV�WKH�VDPH�ILOHQDPH��2WKHUZLVH��HQWHU�D�QHZ�ILOHQDPH�RYHU�WKH�ROG�ILOHQDPH���&21752/�(1'!�GHOHWHV�WR�WKH�HQG�RI�WKH�ER[� WKLV�FOHDUV�WKH�OLQH�VR�WKH�QHZ�ILOHQDPH�PD\�EH�HQWHUHG��:KHQ�HQWHULQJ�WKH�ILOHQDPH��PRVW�HGLWLQJ�NH\V�ZRUN��H�J��DUURZ�NH\V��'(/��,16��(1'�DQG�+20(���1RWH��:KHQ�ZULWLQJ�WR�D�ILOH��LI�RQH�DOUHDG\�H[LVWV�ZLWK�WKH�VDPH�QDPH��WKDW�ILOH�ZLOO�EH�RYHUZULWWHQ�E\�WKH�QHZ�ILOH��:KHQHYHU�WKLV�RFFXUV��(03���DVNV�LI�LW�LV�2.�WR�GR�VR��%HIRUH�FRQWLQXLQJ��PDNH�VXUH�WKH�ILOH�WR�EH�RYHUZULWWHQ�LV�QRW�QHHGHG��
������� 6($5&+,1*�)25�$�),/(�(03���DOORZV�ZLOGFDUGV�RU�',5�QDPHV��(QWHULQJ�³
�'$7´�GLVSOD\V�DOO��'$7�ILOHV�LQ�WKH�FXUUHQW�GLUHFWRU\��$V�DQ�H[DPSOH��HQWHULQJ�³&�?(03��?
�'$7´�GLVSOD\V�DOO��'$7�ILOHV�LQ�WKH�GLUHFWRU\�&�?(03����HQWHULQJ�³&�?(03��´�DORQH�GLVSOD\V�DOO�ILOHV�LQ�&�?(03����
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�)�!�DW�WKH�)LOHQDPH�SURPSW�EULQJV�XS�D�OLVW�RI�DOO�ILOHV��L�H�����LQ�WKH�FXUUHQW�GLUHFWRU\��)URP�WKHUH��RWKHU�GLUHFWRULHV�PD\�EH�VHDUFKHG��2QFH�DW�WKH�ILOH�OLVWLQJ��YDOLG�VXE�GLUHFWRULHV�DUH�GLVSOD\HG�WR�WKH�OHIW�DQG�ILOHV�WR�WKH�ULJKW��
������� &+$1*,1*�',5(&725,(6�8VH�WKH�DUURZ�NH\V�WR�KLJKOLJKW�D�QHZ�GLUHFWRU\��RU�VHOHFW�ZLWK�PRXVH����(17(5!�WKHQ�GLVSOD\V�DOO�ILOHV�LQ�WKDW�GLUHFWRU\��1RWH�WKDW�WKH�GLUHFWRU\�QDPHV�GLVSOD\HG�DUH�VXE�GLUHFWRULHV�RI�WKH�GLUHFWRU\�VSHFLILHG��)RU�LQVWDQFH��LI�WKH�GLUHFWRU\�ZDV�VSHFLILHG�DV�³&�?(03��´��DQG�WKH�GLUHFWRU\�QDPH�³'$7$´�LV�VKRZLQJ���(17(5!�RQ�³'$7$´�GLVSOD\V�ILOHV�IRU�&�?(03��?'$7$��QRW�DOUHDG\�DW�WKH�URRW�GLUHFWRU\��(17(5!�ZKHQ�³��´�LV�KLJKOLJKWHG�PRYHV�WR�WKH�SDUHQW�GLUHFWRU\��7KH�GLUHFWRU\�DQG�FXUUHQWO\�VHOHFWHG��KLJKOLJKWHG��ILOHQDPH�LV�GLVSOD\HG�LQ�WKH�XSSHU�ULJKW�PHQX��7KXV��DOWKRXJK�WKH�VXE�GLUHFWRULHV�RI�WKH�FXUUHQWO\�XVHG�GLUHFWRU\�DUH�GLVSOD\HG��WKH�IXOO�SDWK�PD\�EH�VHHQ�LQ�WKH�XSSHU�ULJKW�PHQX��
������� 6(/(&7,1*�$�),/(1$0(�7R�VHOHFW�D�)LOHQDPH��SUHVV�WKH�ULJKW�DUURZ�NH\�WR�PRYH�WR�WKH�ILOH�VHOHFWLRQ�PHQX��8VH�3$*(�83��3$*(�'2:1��RU�WKH�DUURZ�NH\V�WR�PRYH�DERXW�DQG�VHOHFW�WKH�ILOH��7R�PRYH�XS�RU�GRZQ�ZLWK�WKH�PRXVH��FOLFN�RQ�WKH�ZRUGV�3*83�DQG�3*'1�ORFDWHG�DW�WKH�ERWWRP�RI�HDFK�PHQX��2QFH�D�ILOHQDPH�KDV�EHHQ�FKRVHQ���L�H��KLJKOLJKWHG���SUHVV��(17(5!�RU�FOLFN�ZLWK�WKH�PRXVH��7KLV�ZLOO�EHFRPH�WKH�FXUUHQW�ILOHQDPH��GLVSOD\HG�XQGHU�VHOHFWLRQ�µ9¶�LQ�WKH�VWDWXV�VHWWLQJV�ER[��5HPHPEHU�WKDW�WKH�RQO\�ILOHV�GLVSOD\HG�DUH�WKRVH�WKDW�PDWFK�WKH�ZLOGFDUG�YDOXHV��)RU�LQVWDQFH��LI�³
�'$7´�LV�HQWHUHG��RQO\��'$7�ILOHV�GLVSOD\��6RPH�GLUHFWRULHV�PD\�DSSHDU�WR�EH�EODQN�IRU�WKLV�UHDVRQ��7KHVH�GLUHFWRULHV�PD\�FRQWDLQ�ILOHV��MXVW�QRW�ILOHV�PDWFKLQJ�WKH�ILOH�VSHFLILFDWLRQ��L�H��
�'$7��������� 3257�%$6(��:��7KH�SRUW�DGGUHVV�LV�GHWHUPLQHG�E\�(03����,I�(03����LV�QRW�FRQQHFWHG�WR�D�YDOLG�SDUDOOHO�SRUW��(03���ZLOO�UHTXHVW�WKDW�\RX�HQWHU�WKH�SRUW�DGGUHVV��MXVW�LQ�FDVH�D�QRQ�VWDQGDUG�DGGUHVV�LV�XVHG���,I�(03����LV�VWLOO�QRW�IRXQG�RU�QR�DGGUHVV�LV�HQWHUHG��(03���HQWHUV�WKH�'HPR�0RGH��$�PHVVDJH�WR�WKLV�HIIHFW�LV�GLVSOD\HG�LQ�WKH�ORZHU�ULJKW�RI�WKH�FRPPDQG�VHWWLQJV�VFUHHQ��,I�D�VXFFHVVIXO�FRQQHFWLRQ�LV�PDGH��WKH�SRUW�DGGUHVV�LV�GLVSOD\HG�DW�µ:¶�������86,1*�7+(�%8))(5�(',725�%XIIHU�GDWD�LV�WKDW�GDWD�ZKLFK�JHWV�SURJUDPPHG�LQWR�D�GHYLFH��,W�LV�UHDG�LQ�IURP�D�PDVWHU�GHYLFH�RU�ILOH��7KH�HGLWRU�DOORZV�\RX�WR�YLHZ�RU�DOWHU�WKDW�GDWD��<RX�
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PD\�PRYH�DURXQG�WKH�EXIIHU�XVLQJ�VSHFLDO�TXLFN�PRYH�VFUROO�NH\V��SDJH�XS�GRZQ�KRPH�NH\V��DUURZ�NH\V��WKH�GLUHFW�*272�DGGUHVV�NH\�RU�WKH�PRXVH������ ',63/$<�&+$5$&7(5,67,&6�7KH�HGLWRU�KDV�WZR�GDWD�GLVSOD\�PRGHV��+H[�DQG�%LQDU\��+H[�LV�WKH�GHIDXOW�PRGH����)�!�WRJJOHV�EHWZHHQ�WKHVH�PRGHV��
������ +(;���%,1$5<�'$7$�',63/$<�02'(6�,Q�+H[�GDWD�GLVSOD\�PRGH�WKHUH�DUH�WZR�GDWD�ILHOGV����� D����ELW�QLEEOH�����E\WH��[����OLQH�KH[�ILHOG���� D����FKDUDFWHU�[����OLQH�$6&,,�ILHOG��)�!�SRVLWLRQV�D�EOLQNLQJ�GDWD�HQWU\�FXUVRU�LQ�WKH�+H[�ILHOG�DQG��)�!�SRVLWLRQV�LW�LQ�WKH�$6&,,�ILHOG��(LWKHU�DFWLRQ�HQDEOHV�EXIIHU�GDWD�HQWU\�RU�PRGLILFDWLRQ��,Q�WKH�%LQDU\�GDWD�GLVSOD\�PRGH�WKHUH�DUH�WKUHH�GDWD�ILHOGV����� D����ELW�[����OLQH�%LQDU\�ILHOG���� DQ���QLEEOH����E\WH��[����OLQH�+H[�ILHOG���� D���FKDUDFWHU�[����OLQH�$6&,,�ILHOG��)�!�SRVLWLRQV�D�EOLQNLQJ�GDWD�HQWU\�FXUVRU�LQ�WKH�%LQDU\�ILHOG�DQG��)�!�SRVLWLRQV�LW�LQ�WKH�+H[�ILHOG��(LWKHU�DFWLRQ�HQDEOHV�EXIIHU�GDWD�HQWU\�RU�PRGLILFDWLRQ��
������ +(;���%,1$5<�$''5(66�',63/$<�02'(6�,Q�%LQDU\�GDWD�GLVSOD\�PRGH��WKHUH�WZR�SRVVLEOH�DGGUHVV�GLVSOD\�PRGHV�+H[�DQG�'HFLPDO��+H[�LV�WKH�GHIDXOW�PRGH����)�!�WRJJOHV�EHWZHHQ�PRGHV��1RWH��,Q�'HFLPDO�DGGUHVV�GLVSOD\�PRGH��EXIIHU�HGLWLQJ�LV�OLPLWHG�WR���.%��)RU�H[DPSOH��LI�WKH�EXIIHU�LV�VL]HG�WR��))))K���L�H��'0(0 ���U����.%���HGLWLQJ�ZRXOG�EH�UHVWULFWHG�WR������+ WR��))))K��2QFH�EDFN�LQ�+H[�DGGUHVV�GLVSOD\�PRGH�IXOO�HGLWLQJ�FDSDELOLW\�LV�UHVWRUHG������ (17(5,1*�'$7$�9,$�7+(�(',725�7R�HQWHU�GDWD�LQWR�WKH�HGLWRU��\RX�PXVW�ILUVW�KLW��DQ�DSSURSULDWH�NH\�WR�DOORZ�FKDQJHV���)�!���)�!���)�!��RU��)�!���LQYRNH�WKH�GHVLUHG�PRGH��+H[�PRGH�LV��GHIDXOW��:KLOH�LQ�+H[�PRGH��)��  �(QWHU�+H[�GDWD�DW�FXUVRU�DGGUHVV�)��  �(QWHU�$6&,,�GDWD�DW�FXUVRU�DGGUHVV�)��  �7RJJOH�EHWZHHQ�+H[�DQG�%LQDU\�GDWD�GLVSOD\�PRGHV�:KLOH�LQ�%LQDU\�PRGH��
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)��  �(QWHU�%LQDU\�GDWD�DW�FXUVRU�DGGUHVV�)��  �(QWHU�+H[�GDWD�DW�FXUVRU�DGGUHVV�)��  �7RJJOH�EHWZHHQ�+H[�DQG�%LQDU\�GDWD�GLVSOD\�PRGHV�)��  �7RJJOH�EHWZHHQ�+H[�DQG�'HFLPDO�DGGUHVV�PRGHV�,Q�%LQDU\�PRGH�DOO�PDQLSXODWLRQV�GRQH�WR�WKH�EXIIHU�DUH�GRQH�LQ�ELQDU\��7KH�GLVSOD\�LV�DOWHUHG��FKDQJLQJ�WR�D�ILHOG�RI�ELQDU\�RQHV�DQG�]HURHV��IROORZHG�E\�WKH�KH[�DQG�$6&,,�HTXLYDOHQWV���1RWH��:KHQ�\RX�DUH�LQ�ELQDU\�PRGH��WKH�DGGUHVVHV�RQ�WKH�OHIW�DUH�LQ�KH[��EXW�UHSUHVHQW�%,7�ORFDWLRQV�QRW�%<7(�ORFDWLRQV��1RWH��:KHQ�GRQH�HGLWLQJ�GDWD��KLW�)��WR�SUHYHQW�IXUWKHU�FKDQJHV�DQG�HQG�WKH�HGLW��
������ 2WKHU�(GLWRU�)XQFWLRQV��)��  �*RWR�QHZ�DGGUHVV� (6&�  �([LW�WR�PDLQ�PHQX�7$%�  �6ZLWFK�PRGHV��)��)��)��� )���  �+HOS�)��  �7RJJOH�HGLW�HQDEOH� )��  �(QWHU�'26�VKHOO�7R�PRYH�LPPHGLDWHO\�WR�DQ�DGGUHVV��3UHVV��)�!�LQSXW�WKH�JRWR�DGGUHVV��WKHQ�KLW��(17(5!��
������ .H\SDG�)XQFWLRQV�8S�'RZQ�DUURZ�  �8S�GRZQ�D�OLQH�� A3JXS�  �6FUROO�XS������E\WHV�/HIW�ULJKW�DUURZ�  �/HIW�ULJKW�D�FROXPQ� A3JGQ�  �6FUROO�GRZQ������E\WHV�3JXS�  �6FUROO�XS�D�SDJH� +20(�  �0RYH�WR�WRS�RI�VFUHHQ�
Pgdn = Scroll down a page ^HOME = Go to address 0000 (home) 

4.2.3 Quick-Move Keys (^ = Ctrl key) A4� �6FUROO�XS������������E\WHV� A$� �6FUROO�GRZQ������������E\WHV�A:� �6FUROO�XS�����������E\WHV� A6� �6FUROO�GRZQ�����������E\WHV�A(� �6FUROO�XS���������E\WHV� A'� �6FUROO�GRZQ��������E\WHV�A5� �6FUROO�XS��������E\WHV� A)� �6FUROO�GRZQ�������E\WHV�A7� �6FUROO�XS�������E\WHV� A*� �6FUROO�GRZQ������E\WHV�A<� �6FUROO�XS�D�SDJH� A+� �6FUROO�GRZQ�D�SDJH�A8� �6FUROO�XS�D�OLQH� A-� �6FUROO�GRZQ�D�OLQH����� &23<��),//��6($5&+��,19(57��6(5,$/,=(�7KH�&23<��),//�DQG�6($5&+�FRPPDQGV�PDQLSXODWH�WKH�EXIIHU�GDWD�LQ�WKH�LQGLFDWHG�PDQQHU��
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�$/7�&!�DOORZV�\RX�WR�&23<�D�EORFN�RI�GDWD�IURP�DQ\ZKHUH�LQ�WKH�EXIIHU�WR�DQ\ZKHUH�HOVH�LQ�WKH�EXIIHU���$/7�)!�DOORZV�\RX�WR�),//�D�EORFN�RI�EXIIHU�ZLWK�D�VWULQJ�RI�KH[�RU�$6&,,�FKDUDFWHUV�XS�WR����FKDUDFWHUV�LQ�OHQJWK���$/7�6!�DOORZV�\RX�WR�6($5&+�DQ\�SDUW�RI�WKH�EXIIHU�IRU�D�KH[�RU�$6&,,�YDOXH��<RX�PXVW�SUHFHGH�DQ\�$6&,,�FKDUDFWHUV�ZLWK�DQ�DSRVWURSKH��µ���H�J��µFGHIJKL��QRW�MXVW�FGHIJKL��7R�,19(57�D�EORFN�RI�EXIIHU�GDWD��SUHVV��$/7�,!�DQG�LQSXW�EHJLQQLQJ�DQG�HQGLQJ�DGGUHVVHV��7KLV�IXQFWLRQ�;25¶V�GDWD�ZLWKLQ�WKH�VSHFLILHG�UDQJH��7R�XVH�WKH�6(5,$/,=$7,21�IHDWXUH��SUHVV��$/7�(!�WR�LQSXW�WKH�DGGUHVV�ZKLFK�ZLOO�EH�LQFUHPHQWHG�ZLWK�WKH�VHULDO�QXPEHU��7KHQ��ZLWK�HDFK��$/7�=!��WKDW�VSHFLILF�ORFDWLRQ�ZLOO�EH�LQFUHPHQWHG�RQH�KH[�YDOXH��<RX�FDQ�VHW�XS�D�PDFUR�WR�GR�WKLV�HDFK�WLPH�\RX�SURJUDP�D�GHYLFH��$/7�&�  �&RS\�EORFN�RI�GDWD� $/7�(�  �6HOHFW�VHULDOL]DWLRQ�DGGUHVV�$/7�)�  �)LOO�EORFN�RI�GDWD� $/7�,�  �,QYHUW�ILHOG�RI�GDWD�$/7�6�  �6HDUFK�EORFN�RI�GDWD� $/7�=�  �,QFUHPHQW�VHULDO�QXPEHU��
���� 86,1*�0$&526�:,7+,1�7+(��(03���,1,�,1,7,$/,=$7,21�),/(�
���� (03���,1,�29(59,(:�7KH�LQLWLDOL]DWLRQ�ILOH��(03���,1,��SUHFRQILJXUHV�(03���EHIRUH�H[HFXWLRQ��:KHQ�(03���LV�VWDUWHG��LW�ORDGV�LQIRUPDWLRQ�IURP�(03���,1,�LQWR�PHPRU\��(03���,1,�OHWV�\RX�FRQWURO�RU�GHILQH�LWHPV�VXFK�DV�PDFURV��ILOH�GHILQLWLRQV��PHPRU\�XVHG�DQG�FRORUV��7R�FKDQJH�RU�DGG�DQ\WKLQJ�LQ�(03���,1,��HGLW�LW�ZLWK�DQ\�$6&,,�QRQ�GRFXPHQW�HGLWRU��WKHQ�VDYH�LW�EDFN�WR�GLVN��%HIRUH�HGLWLQJ�(03���,1,��PDNH�VXUH�WKH�RULJLQDO�LV�EDFNHG�XS�RQ�WKH�FXUUHQW�GLVN��RU�DW�OHDVW�RQ�WKH�RULJLQDO�GLVNHWWHV������ (03���,1,�&200$1'6��29(59,(:�'0(0� �'HWHUPLQHV�DPRXQW�RI�GLVN�VSDFH�IRU�WKH�YLUWXDO�EXIIHU��L�H��VL]H�RI�(03�9,5�DQG�WKH�ODVW�DGGUHVV�LQ�EXIIHU�DUHD��5DQJHV�IURP������.%��WR�&�����0%���0(0 �'HWHUPLQHV�WKH�DPRXQW�RI�V\VWHP�PHPRU\�WR�XVH�IRU�EXIIHU�VSDFH��5DQJHV���� ���.%���� ����.%���� ����.%���� ����.%��
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1RWH��<RX�VKRXOG�RQO\�KDYH�'0(0�RU�0(0�DFWLYH�DW�DQ\�SDUWLFXODU�WLPH��0(0�WDNHV�SUHFHGHQFH�LI�ERWK�DUH�DFWLYH��3257�  �6HWV�SRUW�EDVH�IRU�(03���EHIRUH�(03���VWDUWV�'),/(�  �6HWV�GHIDXOW�SDWK�DQG�ILOHQDPH�IRU�9LUWXDO�EXIIHU��(03�9,5��(��+(/3�  �6HWV�GHIDXOW�SDWK�DQG�ILOHQDPH�IRU�+HOS�ILOH��(03���+/3��9,'(2�  �2YHUULGHV�DXWRPDWLF�FRORU�PRQRFKURPH�VHOHFWLRQ�E\�(03���� �  �7HUP�WR�VSHFLI\�WKDW�OLQH�LV�FRPPHQWHG�RXW��L�H��WDNHV�QR�DFWLRQ�,Q�DGGLWLRQ�WR�WKHVH�FRPPDQGV�DUH�0$&52��),/(�DQG�&2/25�GHILQLWLRQV��1RWH��(03���,1,�PXVW�EH�ORFDWHG�LQ�FXUUHQWO\�ORJJHG�GLUHFWRU\��L�H���LI�(03���,1,�LV�LQ�&�?(03���DQG�(03���LV�H[HFXWHG�IURP�&�?�RU�DQ\�RWKHU�GLUHFWRU\��(03���,1,�ZLOO�QRW�ORDG��7KLV�LV�DOVR�WUXH�IRU�DOO�KHOS�ILOHV�XVHG�E\�(03����,I�(03���,1,�LV�QRW�RQ�GLVN�RU�GRHV�QRW�FRQWDLQ�WKH�SURSHU�GDWD�ILHOGV��HYHU\WKLQJ�LQ�WKH�ILOH�LV�LJQRUHG�DQG�(03���XVHV�WKH�IROORZLQJ�GHIDXOW�YDOXHV�IRU�LQLWLDOL]DWLRQ��'0(0�  �� ��.%�DUHD�XVHG�IRU�YLUWXDO�EXIIHU�VSDFH�0(0�  �� ��.%�XVHG�IRU�V\VWHP�PHPRU\�3257�  ���� 8VHV�SRUW����+�IRU�(03����SRUW�EDVH�0RUH�WKDQ�RQH��,1,�ILOH�PD\�EH�XVHG��7R�VSHFLI\�D�GLIIHUHQW��,1,�ILOH��W\SH�³(03���ILOHQDPH´��ZKHUH�³ILOHQDPH´�LV�WKH��,1,�ILOH�WR�XVH��7R�XVH�$/$1�,1,��³(03���$/$1�,1,´�LV�HQWHUHG��2WKHUZLVH��(03���GHIDXOWV�WR�(03���,1,��RU�LQ�WKH�FDVH�RI�ILQGLQJ�QR��,1,�ILOH��GHIDXOWV�WR�SUHVHW�YDOXHV������ (03���,1,�&200$1'6��'(7$,/('�'(6&5,37,21�
������ '0(0�'0(0�GHWHUPLQHV�KRZ�ODUJH�WKH�YLUWXDO�EXIIHU�ZLOO�EH��'0(0�UDQJHV�IURP���&��(DFK�QXPEHU�PDNHV�WKH�EXIIHU�WZLFH�WKH�VL]H�RI�WKH�SUHYLRXV�QXPEHU��%XIIHU�VL]HV�UDQJH�IURP���.%�WR����0%��DQG�DUH�DV�IROORZV���  ���.%��VPDOOHVW�SRVVLEOH�EXIIHU���  ����.%��  ����.%��  ����.%��  ��0%��  ��0%�
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�  ��0%��  ��0%��  ���0%��  ���0%�$  ���0%�%  ���0%�&  ����0%�7R�VHW�D�EXIIHU�RI��0%��VHW�³'0(0 �´�LQVLGH�(03���,1,��,I�(03���,1,�RU�WKH�'0(0�RSWLRQ�GRHVQ¶W�H[LVW��WKH�GHIDXOW�EXIIHU�VL]H�LV���.%��7KH�EXIIHU�VL]H�VHW�ZLWK�'0(0�DIIHFWV�WZR�WKLQJV����� 7KH�PD[LPXP�DOORZHG�DGGUHVV�ZLWKLQ�WKH�EXIIHU�HGLWRU��7KH�PHPRU\�VL]H�VHOHFWHG�E\�'0(0�DOVR�GHWHUPLQHV�WKH�EXIIHU�UDQJH��,I�'0(0 ��LV�VHOHFWHG��WKH�EXIIHU�ZLOO�EH����.%�LQ�OHQJWK��WKH�PD[LPXP�DGGUHVV�DOORZDEOH�ZLOO�EH��))))������ 7KH�DFWXDO�ILOH�VL]H�RQ�GLVN��:KHQ�(03���RSHQV�D�YLUWXDO�EXIIHU��LW�FUHDWHV�D�ILOH�FDOOHG�(03�9,5�WR�WKH�OHQJWK�RI�WKH�EXIIHU�VL]H�VSHFLILHG��7KHUHIRUH��WKH�EXIIHU�RQ�GLVN��(03�9,5��ZLOO�EH�DV�ODUJH�DV�WKH�EXIIHU��6R��LI�'0(0 ���(03���9,5�ZLOO�EH����.%��,I�'0(0 ���(03���9,5�ZLOO�EH���0%��7KH�GLVN�SDWK�(03�9,5�XVHV�WR�ORDG�IURP�DQG�VWRUH�WR�LV�FRQWUROOHG�E\�'),/(��,I�WKH�'0(0�VHWWLQJV�DUH�VHW�VPDOOHU�WKDQ�WKH�VL]H�RI�'),/(��WKHQ�RQO\�SDUW�RI�'),/(�ZLOO�EH�ORDGHG��6HH�VHFWLRQ�������IRU�PRUH�LQIRUPDWLRQ�RQ�'),/(��
������ 0(0�0(0�GHWHUPLQHV�KRZ�ODUJH�DQ�LQ�PHPRU\�EXIIHU�ZLOO�EH��(03���NHHSV�WKH�VSHFLILHG�DPRXQW�RI�PHPRU\�RSHQ��UHVHUYLQJ����.%�EORFNV��0(0�UDQJHV�IURP������HDFK�QXPEHU�PDNHV�WKH�EXIIHU�WZLFH�WKH�VL]H�RI�WKH�SUHYLRXV�QXPEHU��%XIIHU�VL]HV�UDQJH�DV�IROORZV���  ���.%��VPDOOHVW�SRVVLEOH�EXIIHU���  ����.%��  ����.%��  ����.%��ODUJHVW�SRVVLEOH�EXIIHU��7R�UHVHUYH����.%�RI�PHPRU\��VHW�³0(0 �´�LQVLGH�(03���,1,��,I�(03���,1,�RU�WKH�'0(0�RSWLRQ�GRHV�QRW�H[LVW��WKH�GHIDXOW�DPRXQW�RI�PHPRU\�UHVHUYHG�LV���.%��2Q�D����.%�V\VWHP�ZLWK�DOO�RI�PHPRU\�IUHH��VHWWLQJ�³0(0 �´�WR�UHVHUYH����.%�LV�HDVLO\�GRQH��1RWH��KRZHYHU��WKDW�DOWKRXJK�PHPRU\�IRU�XVH�ZLWK�WKH�0(0�FRPPDQG�LV�DYDLODEOH��XVLQJ�LW�OLPLWV�WKH�IOH[LELOLW\�RI�WKH�FRPSXWHU��)RU�LQVWDQFH��XVLQJ�D�



- 26 -NEEDHAM’S ELECTRONICS 

VKHOO�ZLWKLQ�(03���PD\�EH�LPSRVVLEOH��GXH�WR�ODFN�RI�PHPRU\���RU�HYHQ�LI�LW�LV�SRVVLEOH��VRPH�SURJUDPV�PD\�QRW�ILW�ZLWK�WKH�OLPLWHG�PHPRU\�DYDLODEOH��(03���GRHV�QRW�XWLOL]H�H[WHQGHG�RU�H[SDQGHG�PHPRU\��<RX�FDQ�HLWKHU�KDYH�0(0�DFWLYH�RU�'0(0�DFWLYH��\RX�PXVW�FRPPHQW�RXW�WKH�RWKHU�FRPPDQG��HLWKHU�'0(0�RU�0(0��ZLWK�D�³� ³��,I�ERWK�DUH�DFWLYH��0(0�RYHUULGHV��
������ '),/(�'),/(�DXWRPDWLFDOO\�VHWV�GHIDXOW�SDWK�DQG�ILOH�QDPH�IRU�WKH�WR�DQG�IURP�SDWK�WR�WKH�YLUWXDO�EXIIHU�ILOH�RQ�\RXU�+''��7KH�YLUWXDO�EXIIHU�LV�EDVLFDOO\�WKH�GDWD�EXIIHU��1RUPDOO\��(03���XVHV�WKH�ILOH�(03�9,5�RQ�WKH�FXUUHQW�GLUHFWRU\�IRU�YLUWXDO�EXIIHU�VWRUDJH��+RZHYHU��XQOHVV�(03���LV�DOZD\V�H[HFXWHG�IURP�WKH�VDPH�GLUHFWRU\��LW�FUHDWHV�QHZ�(03�9,5�ILOHV�ZKHUHYHU�LW¶V�H[HFXWHG�IURP��)RU�H[DPSOH��([HFXWLQJ�(03���LQ�WKH�GLUHFWRU\�&�?(03���FUHDWHV�WKH�ILOH�&�?(03��?(03�9,5��H[HFXWLQJ�(03���LQ�WKH�GLUHFWRU\�&�?0<',5�FUHDWHV�WKH�ILOH�&�?0<',5?(03�9,5��(03�DOORZV�(03�9,5�WR�VWD\�FXUUHQW��L�H��WKH�EXIIHU�LV�NHSW�FXUUHQW��HYHQ�ZKHQ�(03���H[LWV�WR�'26��$OVR��(03�9,5�FDQ�WDNH�XS�WR���0%�RI�VSDFH��DQG�KDYLQJ�PXOWLSOH�(03�9,5�ILOHV�RQ�GLVN�LV�XQQHFHVVDU\��6HWWLQJ�'),/(�HOLPLQDWHV�ERWK�RI�WKHVH�SUREOHPV��7R�VHW�D�YLUWXDO�EXIIHU�ILOH��VLPSO\�HQWHU�³'),/( �ILOHQDPH!³�ZKHUH��ILOHQDPH!�LV�DQ\�ILOHQDPH��7KLV�ILOHQDPH�WDNHV�WKH�SODFH�RI�(03�9,5��$�SDWK�PD\�DOVR�EH�HQWHUHG�LQ��ILOHQDPH!��)RU�LQVWDQFH��HQWHULQJ�³'),/( &�?0<',5?(03�9,5´�FDXVHV�(03���WR�XVH�&�?0<',5?(03�9,5�IRU�LWV�YLUWXDO�EXIIHU�UHJDUGOHVV�RI�ZKLFK�GLUHFWRU\�(03�ZDV�H[HFXWHG�IURP��1RWH��7R�XVH�WKH�VDPH�YLUWXDO�EXIIHU�ILOH��L�H��(03�9,5���WKH��,1,�ILOH�PXVW�DOZD\V�VSHFLI\�WKH�YLUWXDO�EXIIHU��:KHQ�(03���LV�H[HFXWHG��(03���,1,�LV�VHDUFKHG�IRU�LQ�WKH�FXUUHQW�GLUHFWRU\��,I�(03���,1,�LV�QRW�IRXQG��(03�9,5�LQ�WKH�FXUUHQW�GLUHFWRU\�LV�GHIDXOWHG�WR��,Q�GLIIHUHQW�GLUHFWRULHV��(03���,1,�VKRXOG�VSHFLI\�'),/(��2WKHUZLVH��LI�WKH��,1,�ILOH�LV�LQ�D�VSHFLILF�GLUHFWRU\��WKLV�PD\�EH�HQWHUHG�RQ�WKH�FRPPDQG�OLQH��)RU�LQVWDQFH��LI�(03���,1,�LV�LQ�&�?(03����HQWHULQJ�³(03���&�?(03���,1,´�FDXVHV�(03���WR�GHIDXOW�WR�&�?(03��?(03���,1,�IRU�WKH��,1,�ILOH��HYHQ�LI�WKHUH�LV�D��,1,�ILOH�LQ�WKH�FXUUHQW�GLUHFWRU\��
������ +(/3�+(/3�DOORZV�WKH�KHOS�ILOH�³(03���+/3´�WR�EH�VSHFLILHG�LQ�DQRWKHU�GLUHFWRU\��8VXDOO\��(03���ORRNV�IRU�(03���+/3�LQ�WKH�FXUUHQW�GLUHFWRU\��,I�(03���+/3�LV�QRW�IRXQG��WKLV�KDV�WKH�HIIHFW�RI�HOLPLQDWLQJ�DOO�+(/3�IURP�
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(03���DQG�DOVR�UHPRYHV�WKH�VRFNHW�IDPLO\�PRGXOH�RYHUOD\V�WKDW�DSSHDU�SULRU�WR�SURJUDPPLQJ�RU�UHDGLQJ�YHULI\LQJ�D�GHYLFH��(03���PD\�EH�H[HFXWHG�IURP�DQ\�GLUHFWRU\��DV�ORQJ�DV�DQ�(03���,1, ILOH�LV�DYDLODEOH��HLWKHU�LQ�WKH�GLUHFWRU\�RU�ZLWK�D�SDWK�QDPH�WR�RQH�LQ�WKH�FRPPDQG�OLQH��,W�LV�XQQHFHVVDU\�WR�KDYH�(03���+/3�LQ�HDFK�GLUHFWRU\��7R�VHW�D�SDWK�IRU�WKH�KHOS�ILOH��HQWHU�³+(/3 �ILOHQDPH!³�LQ�(03���,1,��ZKHUH��ILOHQDPH!�LV�DQ\�YDOLG�SDWK��IROORZHG�E\�(03���+/3��1RWH��VHH�VHFWLRQ�����IRU�GHWDLOV�RQ�FDOOLQJ�(03���ZLWKRXW�DQ�(03���,1,�ILOH�LQ�WKDW�GLUHFWRU\�,I�(03���+/3�LV�ORFDWHG�LQ�WKH�GLUHFWRU\�&�?(03����DQG�(03���LV�H[HFXWHG�IURP�&�?0<',5��(03���ZLOO�QRW�ILQG�WKH�KHOS�ILOH��6HWWLQJ�³+(/3 &�?(03��?(03���+/3´�LQ�WKH�(03���,1,�ILOH�DOORZV�(03���WR�ORRN�WR�&�?(03��?(03���+/3�IRU�WKH�KHOS�ILOH��VROYLQJ�WKH�SUREOHP��
������ 9,'(2�:KHQ�(03���LV�H[HFXWHG��LW�GHWHUPLQHV�WKH�GLIIHUHQFH�EHWZHHQ�FRORU�DQG�PRQRFKURPH�V\VWHPV��DQG�DGMXVWV�DOO�FRORUV�DFFRUGLQJO\��+RZHYHU��(03���FDQQRW�GHWHUPLQH�ZKHWKHU�V\VWHPV�ZLWK�FRORU�FDUGV��L�H��&*$��0&*$��(*$��9*$��KDYH�FRORU�PRQLWRUV�DWWDFKHG�WR�WKHP��0RQRFKURPH�PRQLWRUV�DWWDFKHG�WR�FRORU�V\VWHPV�ZLOO�QRW�GLVSOD\�VRPH�FRORUV�XVHG�ZLWK�(03����2Q�V\VWHPV�ZLWK�FRORU�FDUGV��EXW�ZLWK�PRQRFKURPH�PRQLWRUV��WKH�9,'(2�VZLWFK�PD\�EH�VHW�WR�FRXQWHUDFW�WKH�XVDJH�RI�FRORU�LQ�(03����7R�GR�WKLV��VHW�9,'(2 0��ZKHUH�9,'(2� �0�VHWV�D�GHIDXOW�RI�PRQRFKURPH�9,'(2� �&�VHWV�D�GHIDXOW�RI�FRORU�1RWH��VHH�VHFWLRQ�����&2/256�IRU�PRUH�LQIRUPDWLRQ�RQ�FRORU�VHOHFWLRQ��9,'(2�ZRUNV�RQO\�ZLWK�SRS�XS�PHQXV��RYHUOD\V�DQG�WKH�+(/3�V\VWHP��9,'(2�KDV�QR�HIIHFW�RQ�WKH�FRORUV�GHVFULEHG�LQ�VHFWLRQ������'HILQLQJ�&RORUV���1RWH��WKHVH�DUH�SUHVHW�IRU�PRQRFKURPH�V\VWHPV�DQG�VKRXOG�QRW�QHHG�DGMXVWPHQW������ :5,7,1*�0$&526�0DFURV�DUH�GHILQHG�LQ�WKH�IRUP�RI��P�Q! PDFUR�QDPH�PDFUR�WH[W�:KHUH��Q!�LV�WKH�PDFUR�QXPEHU�EHLQJ�GHILQHG��0DFURV�FDQ�EH�QXPEHUHG�IURP���,��L�H�������$�,����
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7KH�PDFUR�QXPEHU�PXVW�EH�IROORZHG�E\�DQ�HTXDOV��³ ³��VLJQ��1RWH�WKDW�WKHUH�DUH�QR�VSDFHV�EHWZHHQ��Q!�DQG�³PDFUR�QDPH´��(03���ZLOO�QRW�UHFRJQL]H�WKH�PDFUR��DQG�WKHUHIRUH�QRW�ORDG�LW�LQWR�PHPRU\��LI�VSDFHV�RFFXU��³0DFUR�QDPH´�LV�WKH�QDPH�RI�WKH�PDFUR�SULQWHG�RQ�WKH�PDFUR�OLVW�DQG�LV�IRU�SULQWLQJ�RQO\��7KH�PDFUR�QDPH�PD\�EH�DQ\�OHQJWK��EXW�LV�FRQFDWHQDWHG�WR�WKH�QXPEHU�RI�FKDUDFWHUV�XVHG�LQ�WKH�PHQX��³0DFUR�QDPH´�PXVW�EH�IROORZHG�E\�D�FRPPD��³�´���DV�EHIRUH��ZLWKRXW�VSDFHV����³0DFUR�WH[W´�LV�WKH�DFWXDO�PDFUR�LQSXW��0DFUR�WH[W�LV�XVXDOO\�VWUDLJKW�IRUZDUG��)RU�LQVWDQFH��WR�FKDQJH�%XIIHU�5DQJH�'��.��WR����������))))�ZLWK�D�PDFUR��HQWHU�WKH�NH\VWURNHV�LQWR�(03���,1,�DV�\RX�ZRXOG�LQ�(03����L�H��³.������A0��))))´��$�PRUH�H[SOLFLW�H[DPSOH�PLJKW�EH�PDFUR�QXPEHU���HQWLWOHG�³EXIIHU�PDFUR´��7KH�GHILQLWLRQ�ZRXOG�ORRN�OLNH�WKLV��P� EXIIHU�PDFUR�.������A0��))))�.H\V�QRW�QRUPDOO\�DVVRFLDWHG�ZLWK�$6&,,�PD\�EH�HQWHUHG�DV�ZHOO��.H\V�VXFK�DV�WKH�DUURZ�NH\V��SDJH�XS��SDJH�GRZQ��LQVHUW��HWF��PD\�EH�XVHG��6LQFH�WKHVH�W\SH�DUH�QRW�VLQJOH�NH\�VHTXHQFHV��WKH\�PXVW�EH�HQWHUHG�GLIIHUHQWO\��7R�XVH�WKHVH�NH\V�LQ�(03����SUHIDFH�WKH�FRGH�ZLWK�D�³��´��$V�H[DPSOH��³����´�LV�XVHG�IRU�WKH�XS�DUURZ�NH\��0DNH�VXUH�WKHUH�DUH�DOZD\V�WKUHH�QXPEHUV�DIWHU�WKH�³�´��H�J��LI�D�NH\¶V�FRGH�LV��+��W\SH�³����´�DV�LQSXW��6HH�WKH�KH[�HTXLYDOHQWV�RI�H[WHQGHG�$6&,,�FKDUDFWHUV�LQ�VHFWLRQ��������7\SLFDOO\��WKHVH�NH\V�DUH�QRW�XVHG��)RU�LQVWDQFH��XS�DUURZ�LV�PRVWO\�XVHG�IRU�PRYLQJ�DURXQG�LQ�PHQXV�WR�PDNH�D�VHOHFWLRQ��$OWHUQDWLYHO\��KLWWLQJ�WKH�GHVLUHG�VHOHFWLRQ�QXPEHU��RU�OHWWHU��LV�IDVWHU��$QRWKHU�NH\�RI�VSHFLDO�YDOXH�LV��(17(5!���(17(5!�LV�RQH�RI�WKH�FRQWURO�FKDUDFWHU�VHW��L�H��$6&,,�YDOXHV�XQGHU���K��VSDFHEDU���7R�LQSXW�D�FRQWURO�FKDUDFWHU��W\SH�³A´�EHIRUH�LWV�DVVRFLDWHG�$6&,,�YDOXH��VHFWLRQ���������L�H��W\SH�³A0´��FRQWURO�0��WR�VLPXODWH��(17(5!��$V�DQ�H[DPSOH��VHOHFWLQJ�D�SDUW�PLJKW�ORRN�OLNH�WKLV��P� SDUW�VHOHFWLRQ�PDFUR����A0�A0�:KHUH�PDFUR�����³SDUW�VHOHFWLRQ�PDFUR´��VHOHFWV�PDQXIDFWXUHU�����DQG�GHYLFH�����0DFURV�DUH�OLPLWHG�WR�����E\WHV�WRWDO�VL]H��PDFUR�QDPH���PDFUR�WH[W���
������ 6SHFLDO�,QLWLDO�0DFUR�7KHUH�LV�RQH�RWKHU�PDFUR�EHVLGHV�PDFURV����,���7KLV�LV�D�PDFUR�WKDW�LV�GHILQHG�DV��P PDFUR�WH[W�
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7KLV�PDFUR�LV�DQ�LQLWLDO�PDFUR�WKDW�H[HFXWHV�XSRQ�HQWHULQJ�(03����)RU�H[DPSOH��WR�DXWRPDWLFDOO\�VHOHFW�D�SDUW��L�H��NH\VWURNHV�������(17(5!��XSRQ�H[HFXWLRQ�RI�(03����LQSXW��P ���A0�A0�,QLWLDO�PDFURV�DUH�DOVR�OLPLWHG�WR�����FKDUDFWHUV��
������ $FWLYDWLQJ�D�0DFUR�7R�DFWLYDWH�D�PDFUR��KROG�WKH��5,*+7�6+,)7!�NH\�ZKLOH�SUHVVLQJ�WKH�QXPEHU�OHWWHU�GHVLUHG���1RWH��ZKHQ�PDQXIDFWXUHUV�DQG�RU�SDUWV�DUH�DGGHG�WR�WKH�PHQX��QXPEHUV�LQ�WKH�DERYH�PDFURV�PD\�QHHG�WR�EH�HGLWHG������ 6(77,1*�),/(�'(),1,7,216�)LOH�GHILQLWLRQV�DOORZ�\RX�WR�VHW�DOO�ILOH�VSHFLILFDWLRQV�ZLWK�D�VLQJOH�NH\��)LOH�GHILQLWLRQV�DUH�GHFODUHG�LQ�WKLV�PDQQHU��I�Q! WLWOH�ILOH�W\SH�ILOHQDPH�EXIIHU�VWDUW�EXIIHU�HQG�ILOH�VWDUW�ILOH�HQG��Q!�LV�WKH�ILOH�QXPEHU��)LOHV�DUH�QXPEHUHG���,��L�H�������$�,���1RWH��7KHUH¶V�QR�VSDFH�EHWZHHQ�WKH�ILOH�QXPEHU��Q!�WKH�HTXDO�VLJQ��³ ³��DQG�WKH�³WLWOH´��(03���ZLOO�QRW�UHFRJQL]H�WKH�ILOH�GHILQLWLRQ�LI�VSDFHV�DSSHDU�RQ�HLWKHU�VLGH�RI�WKH�³ ³�VLJQ��³WLWOH´�LV�RQO\�XVHG�IRU�WKH�ILOH�PHQX��LW�KDV�QR�RWKHU�XVH��³WLWOH´�PD\�EH�DQ\�OHQJWK��EXW�LV�FXWRII�LQ�WKH�PHQX�GLVSOD\��$�FRPPD��³�´��PXVW�IROORZ�HYHU\�GHILQLWLRQ��6SDFHV�DUH�QRW�DOORZHG��L�H��³WLWOH�ILOH�W\SH´��QRW�³WLWOH���ILOH�W\SH´���RWKHUZLVH�(03���ZLOO�QRW�UHFRJQL]H�WKH�ILOH�GHILQLWLRQ��³ILOH�W\SH´�LV�WKH�GHIDXOW�ILOH�W\SH�RI�WKH�ILOH�EHLQJ�GHFODUHG��)LOH�W\SHV�DUH�%LQDU\��0RWRUROD�6�5HFRUG��,QWHO�+H[�DQG�SODLQ�$6&,,�+H[��7KH�³ILOH�W\SH´�LQGLFDWRU�LV�RQH�OHWWHU��DQG�LV�DV�IROORZV��%  �%LQDU\�ILOH� 0  �0RWRUROD�6�UHFRUG�,  �,QWHO�+H[�ILOH� +  �$6&,,�+H[�ILOH�-  �-('(&�ILOH�³ILOHQDPH´�LV�WKH�DFWXDO�ILOHQDPH��LQFOXGLQJ�SDWK��)RU�H[DPSOH��LI�WKH�FXUUHQW�GLUHFWRU\�LV�&�?(03����DQG�)/$6+�'$7�LV�LQ�&�?'$7$��WKH�ILOHQDPH�ZRXOG�EH�³&�?'$7$?)/$6+�'$7´��%XIIHU�VWDUW�DQG�%XIIHU�HQG�UHIHU�WR�%XIIHU�5DQJH�)��6���L�H��VLPXODWHV�µ6¶�RSWLRQ�LQ�(03����7R�FKRRVH�D�UDQJH�IURP�������)))��HQWHU�³������)))´�IRU�³EXIIHU�VWDUW��EXIIHU�HQG´��
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³ILOH�VWDUW´�DQG�³ILOH�HQG´�UHIHU�WR�)LOH�5DQJH��7���7KH\�EHKDYH�H[DFWO\�DV�DERYH��L�H��³������)))´���([DPSOHV��I� GDWD�ILOH���E�F�?E�GDW���IIIII���IIIII�7KLV�VSHFLILHV�WKDW�WKH�ILOH�GHILQLWLRQ�QDPHG��³GDWD�ILOH��´��ILOH����ZLOO�EH�D�ELQDU\�ILOH�ZLWK�WKH�QDPH�³&�?%�'$7´��%XIIHU�5DQJH�)��6��DQG�)LOH�5DQJH��7��UDQJHV�ZLOO�EH���))))��I� $ODQ¶V�ILOH�P�F�?DODQ?WKLV�GDW��������))����))�7KLV�VSHFLILHV�WKDW�WKH�ILOH�HQWLWOHG�³$ODQ¶V�ILOH´��ILOH����ZLOO�EH�D�0RWRUROD�6�5HFRUG�ILOH�ZLWK�WKH�QDPH�³&�?$/$1?7+,6�'$7´��%XIIHU�5DQJH�)��6��ZLOO�EH��������))��)LOH�5DQJH��7��ZLOO�EH����))��
������ 63(&,$/�,1,7,$/�),/(�7KHUH�LV�DQRWKHU�ILOH�GHILQLWLRQ�DYDLODEOH�EH\RQG�WKH�QRUPDO�ILOH�GHILQLWLRQV���,��7KLV�LV�DQ�LQLWLDO�ILOH�GHILQLWLRQ��XVHG�ZKHQ�(03���LV�ILUVW�EURXJKW�XS��7KH�RQO\�RWKHU�GLIIHUHQFH�LV�WKDW�WKHUH�LV�QR�QDPH�RU�QXPEHU�DVVRFLDWHG�ZLWK�LW��7KH�IRUPDW�LV��I �ILOH�W\SH�ILOHQDPH�EXIIHU�VWDUW�EXIIHU�HQG�ILOH�VWDUW�ILOH�HQG�([DPSOH�I �P�F�?DODQ?WKLV�GDW��������))����))�1RWH�WKDW�WKHUH¶V�D�FRPPD�SUHFHGLQJ�³ILOH�W\SH´��³P´�LQ�WKLV�H[DPSOH���:KHQ�WKLV�GHILQLWLRQ�DV�DFWLYH��(03���GHIDXOWV�WR�WKH�DERYH�YDOXHV�XSRQ�H[HFXWLRQ��
������ $&7,9$7,1*�$�),/(�'(),1,7,21�7R�DFWLYDWH�D�ILOH�GHILQLWLRQ��KROG�WKH��/()7�$/7!�NH\�ZKLOH�SUHVVLQJ�WKH�QXPEHU�OHWWHU�GHVLUHG������ '(),1,1*�&2/256�0RVW�FRORUV�XVHG�LQ�(03���PD\�EH�UH�GHILQHG��7R�GHILQH�D�FRORU�LQ�(03���,1,��WKH�IRUPDW�LV��&�Q! �0RQR�FRORU!�&RORU�FRORU!�:KHUH���Q!�LV�WKH�FRORU�DVVRFLDWHG�ZLWK�D�(03���IXQFWLRQ��H�J��SRS�XS�PHQXV��EXIIHU�HGLWRU��HWF�����0RQR�FRORU!�LV�WKH�FRORU�WR�EH�XVHG�IRU�PRQRFKURPH�GLVSOD\V��8VXDOO\�RQO\���K��QRUPDO�WH[W��DQG���K��LQYHUWHG�WH[W��DUH�XVHG�ZLWK�PRQRFKURPH�GLVSOD\V��
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�&RORU�FRORU!�LV�WKH�FRORU�WR�EH�XVHG�RQ�FRORU�V\VWHPV��(DFK�FRORU�LV�GHILQHG�LQ�D���GLJLW�+(;�IRUPDW��L�H��WKH�ILUVW�GLJLW�LV�WKH�%$&.*5281'��WKH�VHFRQG�GLJLW�LV�WKH�)25(*5281'��SULQWHG�WH[W���7KH�ODVW�ELW�RI�WKH�ILUVW�GLJLW�LV�XVHG�IRU�EOLQNLQJ�WH[W��)RU�H[DPSOH��
&2/25�%LWV�����DUH�WKH�)RUHJURXQG�&RORU�����������������������������������������%LWV�����DUH�WKH�%DFNJURXQG�&RORU������������������������������� _ _%LW���FRQWUROV�%OLQNLQJ����������������������������������������� _ _0212� � _ _ _%LWV�����DUH�WKH�)RUHJURXQG�&RORU������������� ���� _ _ _%LWV�����DUH�WKH�%DFNJURXQG�&RORU������� _ _ _ _%LW���FRQWUROV�%OLQNLQJ�������������� _ _ _ _ __ _ _ _ _ _��������������������!����������������������!&RORUV�DUH�DV�IROORZV���  �%/$&.� �  �%52:1�� &  �%5,*+7�5('��  �%/8(� �  �:+,7(� '  �%5,*+7�0$*(17$��  �*5((1� �  �'$5.�*5$<� (  �%5,*+7�<(//2:��  �&<$1� �  �%5,*+7�%/8(� )  �%5,*+7�:+,7(��  �5('� $  �%5,*+7�*5((1��  �0$*(17$� %  �%5,*+7�&<$1�7KH�IRUHJURXQG�FRORU�PD\�EH�DQ\�FRORU�DERYH��+RZHYHU��VLQFH�RQH�ELW�LV�XVHG�IRU�WKH�EOLQN�LQGLFDWRU��RQO\�WKH�ILUVW���������PD\�EH�XVHG�IRU�WKH�EDFNJURXQG�FRORU��)RU�LQVWDQFH��WR�XVHG�WKH�IRUHJURXQG�FRORUV�:+,7(��<(//2:�DQG�*5((1�ZLWK�D�%/8(�EDFNJURXQG��WKH�FRORUV�ZRXOG�EH�GHILQHG�DV���)²:+,7(��EULJKW��RQ�%/8(��(²�<(//2:��EULJKW��RQ�%/8(��$²�*5((1��EULJKW��RQ�%/8(�7R�PDNH�WKHP�DOO�EOLQN���)²%OLQNLQJ�:+,7(��EULJKW��RQ�%/8(��(²%OLQNLQJ�<(//2:��EULJKW��RQ�%/8(��$²%OLQNLQJ�*5((1��EULJKW��RQ�%/8(�
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�7KH�VHOHFWDEOH�FRORUV����$��DUH�GHILQHG�LQ�(03���DV�IROORZV��&��  �WH[W�ZLWK�WLWOHV� &��  �PHQX�RSWLRQV�&��  �ERG\�WH[W� &��  �EXIIHU�HGLWRU�LWHPV�&��  �H[WUD�FRQWURO� &��  �HGLWRU¶V�KH[�GLVSOD\�&��  �HGLWRU¶V�$6&,,�GLVSOD\� &��  �ERUGHUV�&��  �SRS�XS�ERUGHUV� &��  �SRS�XS�LWHPV�&$�  �SRS�XS�VHOHFWLRQV�([DPSOH��&��  ����)� 'HILQHV�HGLWRU¶V�$6&,,�GLVSOD\�LQ�0212�DV�%/$&.�RQ�:+,7(��LQYHUWHG���LQ�&2/25�DV�:+,7(�RQ�%/8(��1RWH��2Q�VRPH�V\VWHPV�XVLQJ�D�FRORU�FDUG�ZLWK�D�0RQRFKURPH�PRQLWRU�RU�VRPH�/&'�GLVSOD\�V\VWHPV�WKH�FRQYHUVLRQ�RI�FRORU�VLJQDOV�WR�JUD\�VKDGHV�PD\�PDNH�VRPH�PHQXV�XQUHDGDEOH�ZLWK�FHUWDLQ�FRORU�FKRLFHV��,W�LV�UHFRPPHQGHG�WKDW�DOO�VHWWLQJV�EH�VHW�WR������RU����������� 0$&52�.(<�&219(56,21�
������ 63(&,$/�0$&52�.(<6�7KHUH�DUH�WKUHH�VSHFLDO�NH\V�XVHG�LQ�PDFURV��³�´��³#´�DQG�³a´��³�´�LV�XVHG�WR�VSHFLI\�H[WHQGHG�$6&,,�NH\V��³#´�LV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�³�´�WR�VSHFLI\�DQRWKHU�PDFUR��DQG�³a´�LV�XVHG�WR�E\SDVV�HUURU�PHQXV��6RPH�$6&,,�FKDUDFWHUV�PD\�QRW�EH�XVHG�GLUHFWO\�ZKHQ�VSHFLI\LQJ�PDFURV�LQ�(03���,1,��)RU�LQVWDQFH��LW�LV�QRW�SRVVLEOH�WR�SODFH�DQ��(17(5!�LQ�D�PDFUR�GLUHFWO\��VLQFH�LQ�D�WH[W�ILOH�WKLV�ZRXOG�VWDUW�D�QHZ�OLQH��
������ &21752/�&+$5$&7(56�7R�VSHFLI\�D�FRQWURO�FKDUDFWHU�VXFK�DV�³(17(5´��XVH�D�³A´��IROORZHG�E\�LWV�$6&,,�HTXLYDOHQW��)RU�LQVWDQFH���(17(5!�LV�³&RQWURO�0´��A0���&RQWURO�&KDUDFWHUV�LQ�(03���,1,�PDFURV��(6&�  �A>�(17(5�  �A0�)RU�H[DPSOH��³0� ��A0�A0A><´�VHWV�PDFUR���WR�VHOHFW�SDUW�����SURJUDPV�LW�DQG�UHWXUQV�WR�'26��³A0´�UHSUHVHQWV��(17(5!�VHTXHQFHV��ZKLOH�³A>³�UHSUHVHQWV�DQ��(6&$3(!�VHTXHQFH��
������ (;7(1'('�$6&,,�&+$5$&7(56�
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H[WHQGHG�$6&,,�FKDUDFWHUV�DUH�NH\V�QRW�UHSUHVHQWHG�QRUPDOO\�E\�WKH�NH\ERDUG��7KHVH�LQFOXGH�DOO�NH\SDG�IXQFWLRQV��XS�GRZQ��HWF����IXQFWLRQ�NH\V��$/7�NH\V��HWF��7R�VSHFLI\�DQ�([WHQGHG�$6&,,�FKDUDFWHU�LQ�D�PDFUR�GHILQLWLRQ��HQWHU�³��´�IROORZHG�E\�LWV�+H[�HTXLYDOHQW��OLVWHG�EHORZ���7R�VHOHFW�ILOH�GHILQLWLRQ���ZLWKLQ�D�PDFUR��³����´�VLPXODWHV�WKH��$/7��!�NH\�DQG�ORDGV�LQ��ILOH�GHILQLWLRQ����+H[�HTXLYDOHQWV�RI�H[WHQGHG�$6&,,�FKDUDFWHUV��$OW���  ����� $OW�$�  ����(� )��  ����%�$OW���  ����� $OW�%�  ����� )��  ����&�$OW���  ����$� $OW�&�  ����(� )��  ����'�$OW���  ����%� $OW�'�  ����� )��  ����(�$OW���  ����&� $OW�(�  ����� )��  ����)�$OW���  ����'� $OW�)�  ����� )��  �����$OW���  ����(� $OW�*�  ����� )��  �����$OW���  ����)� $OW�+�  ����� )��  �����$OW���  ����� $OW�,�  ����� )��  �����$OW���  ����� $OW�6�  ����)� )���  �����
3*83�  ����� 3*'1�  ����� +20(�  �����(1'�  ����)� ,16�  ����� '(/�  �����
83�$552:�  ����� '2:1�$552:�  �����5,*+7�$552:�  ����'� /()7�$552:�  ����%�
������ &+$,1,1*�0$&526�0DFURV�PD\�H[HFXWH�RWKHU�PDFURV��7R�GR�WKLV��DGG�³�#�PDFUR�!³�DW�WKH�HQG�RI�WKH�PDFUR�GHILQLWLRQ���PDFUR�!�LV�DQ\�YDOLG�PDFUR�IURP���,��)RU�H[DPSOH��³0� �A0�A0�#�´�SURJUDPV�WKH�FXUUHQW�GHYLFH��YHULILHV�LW��WKHQ�H[HFXWHV�PDFUR���0DFUR�'HILQLWLRQV�DUH�DV�IROORZV��5LJKW�6KLIW���  ��#� 5LJKW�6KLIW�$�  ��#$5LJKW�6KLIW���  ��#� 5LJKW�6KLIW�%�  ��#%5LJKW�6KLIW���  ��#� 5LJKW�6KLIW�&�  ��#&
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5LJKW�6KLIW���  ��#� 5LJKW�6KLIW�'�  ��#'5LJKW�6KLIW���  ��#� 5LJKW�6KLIW�(�  ��#(5LJKW�6KLIW���  ��#� 5LJKW�6KLIW�)�  ��#)5LJKW�6KLIW���  ��#� 5LJKW�6KLIW�*�  ��#*5LJKW�6KLIW���  ��#� 5LJKW�6KLIW�+�  ��#+5LJKW�6KLIW���  ��#� 5LJKW�6KLIW�,�  ��#,5LJKW�6KLIW���  ��#�
������ 0$&52�(5525�+$1'/,1*�:KHQ�DQ�HUURU�RFFXUV��DQ\�PDFUR�FXUUHQWO\�H[HFXWLQJ�LQ�PHPRU\�LV�KDOWHG��,I�D�PDFUR�LV�GHILQHG�E\�³0� �A0�A0�#�´��ZKLFK�SURJUDPV�DQG�HUDVHV�D�GHYLFH��WKHQ�UH�H[HFXWHV�WKH�VDPH�PDFUR���LW�ZLOO�KDOW�LI�DQ�HUURU�RFFXUV��7R�GLVDEOH�KDOWLQJ�RQ�HUURUV��XVH�³a´�WR�E\SDVV�HUURUV��$V�DQ�H[DPSOH��³0� �A0a�A0�#�´�DOORZV�WKH�PDFUR�WR�FRQWLQXH�HYHQ�WKURXJK�DQ�HUURU�FRQGLWLRQ��7KLV�KDSSHQV�EHFDXVH�WKH�HUURU�PHQX��ZKHQ�GLVSOD\HG��ORRNV�IRU�DQ�LQSXW��,I�D�³a´�LV�HQWHUHG��WKLV�VLJQDOV�(03���WR�GLVUHJDUG�WKH�HUURU�DQG�QRW�KDOW�WKH�PDFUR�H[HFXWLRQ��,I�QR�HUURU�RFFXUV��³a´�LV�LJQRUHG������ 63(&,$/�(03���,1,�&200$1'6�
������ &+(&.680�)25����%,7�:,'(�'(9,&(6�7KH�(03��¶V�GHIDXOW�PHWKRG�IRU�JHQHUDWLQJ�D�FKHFNVXP�IRU����ELW�GHYLFHV�LV�WKH�FRPSOLPHQW��FPSO��RI�DQ�DGGLWLYH�VXPPDWLRQ�RI�HDFK����ELW�ZRUG�ZLWKLQ�WKH�GHYLFH��%\�DGGLQJ�WKH�VWDWHPHQW��&+(&.680�� <�LQWR�WKH�(03���,1,�ILOH��WKH�VRIWZDUH�ZLOO�JHQHUDWH�DQ���ELW�FKHFNVXP�RQ�WKH�E\WHV�ZLWKLQ�D����ELW�GHYLFH��7KLV�ZLOO�FRUUHVSRQG�ZLWK�WKH�FKHFNVXPV�JHQHUDWHG�RQ�PDQ\�RWKHU�SURJUDPPHUV��
������ 6281'�21�7+(�(03����6281'�WHOOV�WKH�VRIWZDUH�WR�EHHS�DIWHU�SURJUDPPLQJ��UHDGLQJ��RSHUDWLRQ�FRPSOHWH��HWF����3ODFLQJ�WKH�VWDWHPHQW�6281'�LQ�WKH�(03���,1,�VHW�WR�QR��µ1¶�DIWHU�WKH�HTXDOV�VLJQ��WXUQV�RII�WKH�EHHSV��7KH�GHIDXOW�YDOXH�LV�<(6�DQG�LV�QRW�QHFHVVDU\�WR�DGG��)RU�H[DPSOH��
6281' 1�
���� &$//,1*�(03���)520�$1<�',5(&725<�
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7KH�(03���(;(�ZKHQ�VWDUWLQJ�PXVW�EH�DEOH�WR�ORDG�FHUWDLQ�SDUDPHWHUV��7KHVH�SDUDPHWHUV�DUH�FRQWDLQHG�ZLWKLQ�DQ�(03���,1,�ILOH�VR�LW�PXVW�EH�DFFHVVLEOH�DV�SDUW�RI�WKH�VWDUWXS��7KH�VLPSOHVW�ZD\�LV�WR�VWDUW�(03���IURP�D�GLUHFWRU\�WKDW�DOVR�FRQWDLQV�DOO�WKH�RWKHU�ILOHV�LQLWLDOO\�VXSSOLHG�E\�1HHGKDP¶V�(OHFWURQLFV��,I�\RX�QHHG�WR�EH�DEOH�WR�ORDG�RU�FDOO�(03���IURP�DQ\�GLUHFWRU\�ZLWK�RXW�HVWDEOLVKLQJ�(03���,1,�ILOHV�LQ�DOO�WKH�SRVVLEOH�GLUHFWRULHV��WKH�IROORZLQJ�PXVW�PHWKRG�PXVW�EH�XVHG��:KHQ�VWDUWLQJ�(03���D�SDWK�WR�D�YDOLG�(03���,1,�ILOH�PXVW�EH�D�SDUW�RI�WKH�FRPPDQG�OLQH��)RU�LQVWDQFH��LI�(03���,1,�LV�LQ�&�?(03����HQWHULQJ�³(03���&�?(03���,1,´�IURP�WKH�URRW�GLUHFWRU\�FDXVHV�(03���WR�GHIDXOW�WR�&�?(03��?(03���,1,�IRU�WKH��,1,�ILOH��HYHQ�LI�WKHUH�LV�D��,1,�ILOH�LQ�WKH�FXUUHQW�GLUHFWRU\��7KH�(03���,1,�ILOH��QR�PDWWHU�ZKHUH�LW�LV�ORFDWHG�PXVW�FRQWDLQ�WKH�SDWKV�WR�DOO�WKH�RWKHU�ILOHV�WKDW�(03���QHHGV��L�H��(03��/,%�'$7��(03���+/%��HWF���$OO�RI�WKHVH�UHTXLUHPHQWV�FRXOG�EH�LQFOXGHG�LQ�D�EDWFK�ILOH��
���� 29(59,(:�2)�),/(�)250$76����� %,1$5<�)250$7�7KH�ELQDU\�IRUPDW�LV�XVXDOO\�XVHG�WR�VDYH�PHPRU\�GDWD��ZKLFK�KDV�EHHQ�UHDG�LQWR�WKH�EXIIHU��WR�GLVN��$OVR�\RX�FDQ�UHDG�EDFN�WKHVH�ILOHV�DV�ELQDU\�ILOHV��7KLV�IRUPDW�LV�MXVW�IRU�D�ELQDU\�VWULQJ�RI�GDWD�ZKLFK�GRHV�QRW�KDYH�DQ\�RWKHU�KHDGHU�RU�IRRWHU�GDWD��LW�LV�MXVW�UDZ�ELQDU\�GDWD�ZKLFK�ZLOO�EH�UHDG�LQWR�WKH�EXIIHU�DQG�GLVSOD\HG�DV�+H[�YDOXHV������ ,17(/�+(;�)250$7�(DFK�OLQH�LQ�DQ�,QWHO�KH[�ILOH�FRUUHVSRQGV�WR�D�³UHFRUG´��(DFK�UHFRUG�WHOOV�WKH�ORDGHU��L�H��(03����ZKDW�WR GR�ZLWK�WKDW�OLQH��,QWHO�KH[�IRUPDW�XVHV�WKH�IROORZLQJ�UHFRUG�W\SHV��'DWD�5HFRUG�6WDUW�6HJPHQW�$GGUHVV�5HFRUG�([WHQGHG�6HJPHQW�$GGUHVV�5HFRUG�([WHQGHG�/LQHDU�$GGUHVV�5HFRUG�6WDUW�/LQHDU�$GGUHVV�5HFRUG�(QG�RI�)LOH�5HFRUG�$OO�WKHVH�UHFRUG�W\SHV�IROORZ�WKH�IRUPDW�DV�VKRZQ�EHORZ��7KHVH�UHFRUG�W\SHV�ZLOO�EH�IXUWKHU�GHVFULEHG�LQ�VHFWLRQ��������� � �� ���(� �� ��$$��$��$��������� ��_ _ _ _ _ _
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5HFRUG�0DUN������� _ _ _ _ _5HFRUG�/HQJWK����������_ _ _ _$GGUHVV�������������������������_ _ _5HFRUG�7\SH�����������������������������_ _'DWD��������������������������������������������� _&KHFNVXP������������������������������������������������������������������������
������ 5(&25'�0$5.�(DFK�UHFRUG�VWDUWV�ZLWK�D�FRORQ��³�´���FDOOHG�D�UHFRUG�PDUN��,I�WKH�UHFRUG�PDUN�GRHV�QRW�H[LVW��WKH�OLQH�VKRXOG�EH�LJQRUHG�E\�WKH�ORDGHU��:KHQ�D�UHFRUG�LV�VSHFLILHG��LW�PXVW�IROORZ�D�FHUWDLQ�RUGHU�VR�WKDW�WKH�ORDGHU�ZLOO�UHDG�LW�SURSHUO\��:KHQ�HQWHULQJ�D�UHFRUG��DOO�GDWD��H[FHSW�WKH�UHFRUG�PDUN�´�´��LV�HQWHUHG�LQ�$6&,,�KH[��7KDW�LV��ZKHQ�WKH�ZRUG�³E\WH´�LV�XVHG��LW�UHIHUV�WR�WKH�WZR�GLJLW�KH[�QXPEHU��L�H��³�����������´�LV���GLJLWV�ZLGH��EXW�LV�RQO\���E\WHV�RI�GDWD�ZKHQ�FRQYHUWHG�������� 5(&25'�/(1*7+�7KH�UHFRUG�OHQJWK�LV�DOZD\V�RQH�E\WH�DQG�GHWHUPLQHV�KRZ�ZLGH�WKH�GDWD�ILHOG�LV��)RU�LQVWDQFH��LI�WKHUH�DUH����E\WHV�RI�GDWD�LQ�WKH�FXUUHQW�UHFRUG��L�H��RQ�WKH�FXUUHQW�OLQH���WKH�UHFRUG�OHQJWK�ZLOO�EH�³�$´��5HPHPEHU�WKDW�DOO�E\WHV�DUH�HQWHUHG�DV�WKHLU���GLJLW�$6&,,�KH[�YDOXHV��³$´�LV�LQYDOLG�DQG�PXVW�DOZD\V�EH�³�$´��
������ $''5(66�),(/'�7KH�DGGUHVV�ILHOG�LV�WZR�E\WHV��L�H����GLJLWV��LQ�OHQJWK��DQG�WHOOV�WKH�ORDGHU�ZKHUH�WR�SXW�WKH�FXUUHQW�OLQH�RI�GDWD��$GGUHVV�ILHOGV�DUH�RQO\�YDOLG�LQ�GDWD�UHFRUGV��)RU�UHFRUG�W\SHV�WKDW�GR�QRW�XVH�WKH�DGGUHVV�ILHOG��WKH�DGGUHVV�ILHOG�LV�DOZD\V�³����´��
������5(&25'�7<3(�7KH�UHFRUG�W\SH�LV�RQH�E\WH�LQ�OHQJWK����GLJLWV���5HFRUG�W\SHV�DUH�DV�IROORZV���� 'DWD�5HFRUG��� (QG�RI�)LOH�5HFRUG��� ([WHQGHG�6HJPHQW�$GGUHVV�5HFRUG��� 6WDUW�6HJPHQW�$GGUHVV�5HFRUG��� ([WHQGHG�/LQHDU�$GGUHVV�5HFRUG�����ELW�IRUPDW�RQO\���� 6WDUW�/LQHDU�$GGUHVV�5HFRUG�����ELW�IRUPDW�RQO\��
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7KH�UHFRUG�W\SH�GHWHUPLQHV�ZKDW�WKH�FXUUHQW�UHFRUG��L�H��WKH�FXUUHQW�OLQH��ZLOO�LQVWUXFW�WKH�ORDGHU�WR�GR��)RU�LQVWDQFH��D�UHFRUG�W\SH�RI�³��´�VSHFLILHV�WKDW�WKLV�UHFRUG�FRQWDLQV�GDWD��UHFRUG�W\SH�³��´�WHUPLQDWHV�ORDGLQJ�RI�WKH�ILOH�DQG�VR�RQ��
������ '$7$�),(/'�7KH�GDWD�ILHOG�FRQWDLQV�WKH�DFWXDO�GDWD�IRU�WKH�ORDGHU��,I�WKH�UHFRUG�W\SH�LV�D�GDWD�UHFRUG��WKH�GDWD�ILHOG�ZLOO�FRQWDLQ�DFWXDO�ILOH�GDWD��,I�WKH�UHFRUG�W\SH�LV�D�VWDUW�DGGUHVV�RU�H[WHQGHG�DGGUHVV��WKH�GDWD�ILHOG�ZLOO�FRQWDLQ�WKHVH�DGGUHVVHV��7KH�(2)�UHFRUG�GRHV�QRW�FRQWDLQ�D�GDWD�ILHOG��,Q�WKLV�FDVH�WKH�GDWD�ILHOG�LV�QRQ�H[LVWHQW��7KH�GDWD�ILHOG�LV�GLUHFWO\�UHODWHG�WR�WKH�UHFRUG�OHQJWK��7KH�UHFRUG�OHQJWK�GHWHUPLQHV�KRZ�ODUJH�WKH�GDWD�ILHOG�ZLOO�EH��)RU�LQVWDQFH��LI�WKH�UHFRUG�OHQJWK�LV�����WKH�GDWD�ILHOG�ZLOO�FRQWDLQ���E\WHV�RI�LQIRUPDWLRQ��
������ &+(&.680�7KH�ODVW�E\WH�RI�WKH�UHFRUG�LV�D���ELW�FKHFNVXP�RI�WKH�HQWLUH�UHFRUG��H[FOXGLQJ�WKH�UHFRUG�PDUN�³�´�DQG�WKH�FKHFNVXP�LWVHOI���7KH�FKHFNVXP�VLPSO\�DGGV�DOO�RI�WKHVH�QXPEHUV�DQG�WDNHV�WKH�QHJDWLYH�DV�D�FKHFNVXP��)RU�LQVWDQFH��WKH�OLQH�������(����$$��$��$����������ZLOO�KDYH�WKH�FKHFNVXP�RI�³��´��1RWH�WKDW�³��´�LV�WKH�ODVW�E\WH�RI�WKH�UHFRUG��:KHQ�D�OLQH�LV�ORDGHG��WKH�QHJDWLYH�RI�WKH�VXP�RI�DOO�E\WHV�SULRU�WR�WKH�FKHFNVXP�VKRXOG�EH�HTXDO�WR�WKH�FKHFNVXP��2U��LQ�DQRWKHU�ZD\��WKH�VXP�RI�DOO�E\WHV�LQFOXGLQJ�WKH�FKHFNVXP�VKRXOG�EH����,I�WKLV�LV�QRW�WKH�FDVH��WKH�OLQH�VKRXOG�EH�UHORDGHG�DQG�WULHG�DJDLQ��,I�WKH�UHFRUG�KDV�DQ�LQFRUUHFW�FKHFNVXP��WKH�DSSURSULDWH�HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG��DQG�(03���ZLOO�GLVFRQWLQXH�ORDGLQJ�WKH�ILOH��
������ 5(&25'�7<3(6�
�������� 'DWD�5HFRUGV�7KH�GDWD�UHFRUG�VSHFLILHV�WKDW�WKH�GDWD�ILHOG�LQ�WKH�FXUUHQW�UHFRUG�ZLOO�EH�ILOH�GDWD��7KLV�LV�WKH�DFWXDO�GDWD�WKDW�LV�EHLQJ�ORDGHG��� � �� ���(� �� ��$$��$��$��������� ��_ _ _ _ _5HFRUG�/HQJWK�������_ _ _ _$GGUHVV���������������������_ _ _5HFRUG�7\SH�������������������������_ _'DWD���������������������������������������� _&KHFNVXP�������������������������������������������������������������������
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1RWH�WKDW�WKH�UHFRUG�OHQJWK�LV����DQG�WKHUH�DUH���E\WHV�RI�GDWD�LQ�WKH�GDWD�ILHOG��6LQFH�WKH�DGGUHVV�LV����(��GDWD�IRU�WKLV�UHFRUG�ZLOO�EH�ORDGHG�VHTXHQWLDOO\�VWDUWLQJ�DW�DGGUHVV����(��UHODWLYH�WR�WKH�VWDUW�RI�WKH�EXIIHU���
��������(QG�RI�)LOH�5HFRUG�7KH�(2)�UHFRUG�VSHFLILHV�WKH�HQG�RI�WKH�ILOH��$W�WKLV�SRLQW��WKH�ORDGHU�GLVFRQWLQXHV�ORDGLQJ�WKH�ILOH��� � �� ���� �� ))_ _ _ _5HFRUG�/HQJWK�������������������������� _ _ _$GGUHVV�%ODQN������������������������������������� _ _5HFRUG�7\SH���� (2)�������������������������������������� _&KHFNVXP����������������������������������������������������������������1RWH�WKDW�WKH�GDWD�ILHOG�LV���E\WHV�LQ�OHQJWK�DQG�WKDW�WKH�DGGUHVV�FRQWDLQV�³����´��7KHUH�LV�DQRWKHU�IRUP�RI�(2)�UHFRUG��UHIHUUHG�WR�DV�WKH�$OWHUQDWH�(2)�5HFRUG�� � �� ���� �� ��_ _ _ _5HFRUG�/HQJWK�������������������������� _ _ _$GGUHVV��������������������������������������������� _ _5HFRUG�7\SH�������������������������������������������������� _&KHFNVXP����������������������������������������������������������������$OWKRXJK�WKH�UHFRUG�W\SH�LV�D�GDWD�UHFRUG��WKHUH�LV�QR�GDWD�VR�WKH�UHFRUG�LV�WDNHQ�DV�WKH�HQG�RI�ILOH��(2)�UHFRUGV�DUH�QRW�YDULDEOH�UHFRUGV��7KDW�LV��WKH\�DOZD\V�DSSHDU�DV�WKH\�GR�KHUH��
�������� ([WHQGHG�6HJPHQW�$GGUHVV�5HFRUG �7KH�H[WHQGHG�VHJPHQW�DGGUHVV�UHFRUG�VSHFLILHV�WKH�VHJPHQW�WKDW�GDWD�ZLOO�EH�ORDGHG�LQWR��)RU�LQVWDQFH��LI�WKH�VHJPHQW�LV�VSHFLILHG�DV�³��$�´�WKH�ORDGHU�ZLOO�FKDQJH�WKH�VHJPHQW�WR���$�+��ZKLFK�ZLOO�FDXVH�GDWD�WR�EH�ORDGHG�DW�DGGUHVV���$��+��,Q�WKH�IROORZLQJ�GDWD�UHFRUGV��WKH�DGGUHVV�VSHFLILHG�LQ�WKH�DGGUHVV�ILHOG�ZLOO�EH�DGGHG�WR�WKH�QHZ�H[WHQGHG�DGGUHVV��)RU�H[DPSOH��LI�WKH�DGGUHVV�LQ�WKH�GDWD�UHFRUG�LV�³��&�´�DQG�WKH�H[WHQGHG�DGGUHVV�LV�³��$�´��WKH�DFWXDO�DGGUHVV�ZLOO�EH���$����&��RU���$�����&��RU���&(���
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7KH�H[WHQGHG�DGGUHVV�ZLOO�FRQWLQXH�WR�RIIVHW�GDWD�UHFRUG�DGGUHVVHV�XQWLO�D�QHZ�H[WHQGHG�DGGUHVV�UHFRUG�LV�VSHFLILHG��7KH�UHFRUG�OHQJWK�LV�RQO\�³��´�VLQFH�WKH�VHJPHQW�DGGUHVV�LV�WKH�RQO\�GDWD�DQG�LV�RQO\���E\WHV�ORQJ��� � �� ��&� �� ��$� ��_ _ _ _ _5HFRUG�/HQJWK�������������������������� _ _ _ _/RDG�2IIVHW�����������������������������������������_ _ _5HFRUG�7\SH�������������������������������������������������� _ _8SSHU�6HJPHQW�%DVH�$GGUHVV�����������������������������������������_&KHFNVXP��������������������������������������������������������������������������
�������� 6WDUW�6HJPHQW�$GGUHVV�5HFRUG �7KH�VWDUW�VHJPHQW�DGGUHVV�UHFRUG�VSHFLILHV�WKH�H[HFXWLRQ�VWDUW�DGGUHVV�IRU�WKH�REMHFW�ILOH��7KH�YDOXH�JLYHQ�LV�WKH����ELW�VHJPHQW�DGGUHVV�IRU�&6�DQG�,3�UHJLVWHUV�RI����DQG����ELW�,QWHO�SURFHVVRUV��� � �� ��&� �� ��')(�$� ��_ _ _ _ _5HFRUG�/HQJWK�������������_ _ _ _/RDG�2IIVHW�����������������������_ _ _5HFRUG�7\SH���������������������������������_ _&6�,3�5HJLVWHU�&RQWHQWV��������������������������_&KHFNVXP�������������������������������������������������������������
�������� ([WHQGHG�/LQHDU�$GGUHVV�5HFRUG �7KH�H[WHQGHG�OLQHDU�DGGUHVV�UHFRUG�LV�IRU����ELW�SURFHVVRUV�RQO\��,W�LV�XVHG�WR�VSHFLI\�ELWV�������RI�WKH�OLQHDU�EDVH�DGGUHVV��/%$���,W�PD\�DSSHDU�DQ\ZKHUH�ZLWKLQ�D����ELW�KH[DGHFLPDO�REMHFW�ILOH��,WV�YDOXH�UHPDLQV�LQ�HIIHFW�XQWLO�DQRWKHU�H[WHQGHG�OLQHDU�DGGUHVV�UHFRUG�LV�HQFRXQWHUHG��� � �� ��&� �� ��$� ��_ _ _ _ _5HFRUG�/HQJWK�������������������������� _ _ _ _/RDG�2IIVHW�����������������������������������������_ _ _5HFRUG�7\SH�������������������������������������������������� _ _8SSHU�/%$�������������������������������������������������������������� _&KHFNVXP���������������������������������������������������������������������������
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��������6WDUW�/LQHDU�$GGUHVV�5HF RUG�7KH�VWDUW�OLQHDU�DGGUHVV�UHFRUG�LV�XVHG�WR�VSHFLI\�WKH�H[HFXWLRQ�DGGUHVV�RI�D����ELW�,QWHO�REMHFW�ILOH�RQO\��� � �� ���� �� ��('���$ ��_ _ _ _ _5HFRUG�/HQJWK����������_ _ _ _/RDG�2IIVHW�������������������_ _ _5HFRUG�7\SH��������������������������� _ _,(3�5HJLVWHU�&RQWHQWV����������������������� _&KHFNVXP��������������������������������������������������������� 027252/$�6�5(&25'�)250$7�0RWRUROD�6�UHFRUG�IRUPDW�LV�YHU\�VLPLODU�WR�,QWHO�KH[�IRUPDW��7KH�VRXUFH�ILOH�LV�DQ�$6&,,�KH[�ILOH��ZLWK�HDFK�OLQH�LQ�WKH�ILOH�UHSUHVHQWLQJ�D�UHFRUG��� 6 � �� ��%� ���������)�'���&���������������� ��_ _ _ _ _ _5HFRUG�0DUN�� _ _ _ _ _5HFRUG�7\SH������ _ _ _ _5HFRUG�/HQJWK�������_ _ _���ELW�$GGUHVV�������������_ _'DWD��������������������������������� _&KHFNVXP�����������������������������������������������������������������������������
������ 5(&25'�0$5.(5�7KH�UHFRUG�PDUNHU�LQ�D�0RWRUROD�6�UHFRUG�LV�WKH�³6´��7KDW�LV��HDFK�OLQH�LV�SUHFHGHG�E\�DQ�³6´��
������ 5(&25'�7<3(�)ROORZLQJ�WKH�³6´�LV�WKH�UHFRUG�W\SH��8QOLNH�,QWHO�ILOHV��WKLV�UHFRUG�W\SH�LV�RQO\�RQH�GLJLW�LQ�OHQJWK��)RU�LQVWDQFH��UHFRUG�W\SH���LV�UHSUHVHQWHG�E\�³6�����!³��QRW�³6������!³��7KH�UHFRUG�W\SHV�DUH�GLVFXVVHG�LQ�VHFWLRQ��������
������ 5(&25'�/(1*7+�)ROORZLQJ�WKH�UHFRUG�W\SH�LV�WKH�UHFRUG�OHQJWK��,W�LV�D�WZR�GLJLW�KH[�YDOXH�VSHFLI\LQJ�WKH�QXPEHU�RI�GDWD�E\WHV�LQ�WKH�UHFRUG��LQFOXGLQJ�WKH�DGGUHVV�DQG�WKH�FKHFNVXP��(DFK�E\WH�LV�UHSUHVHQWHG�DV�WZR�KH[�FKDUDFWHUV��$IWHU�WKH�UHFRUG�OHQJWK��WKH�DGGUHVV�IROORZV��7KLV�GHWHUPLQHV�ZKHUH�LQ�PHPRU\�WKH�FXUUHQW�
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UHFRUG��L�H��WKH�FXUUHQW�OLQH��ZLOO�ORDG��,QVWHDG�RI�XVLQJ�H[WHQGHG�DGGUHVV�UHFRUG�W\SHV�WR�ORDG�GDWD�DERYH���.%��WKH�0RWRUROD�ILOH�XVHV�WKH�DFWXDO�DGGUHVV��)RU�WKLV�UHDVRQ��WKH�DGGUHVV�ILHOG�PD\�YDU\�LQ�VL]H��7KLV�VL]H�RI�WKH�DGGUHVV�ILHOG�PD\�EH������RU���E\WHV���RU��������RU����ELWV���DQG�LV�GHWHUPLQHG�E\�WKH�UHFRUG�W\SH��GLVFXVVHG�EHORZ���
������ ),/(�'$7$�)ROORZLQJ�WKH�DGGUHVV�LV�WKH�DFWXDO�ILOH�GDWD��7KH�QXPEHU�RI�E\WHV�RI�GDWD�LV�GHWHUPLQHG�E\�WKH�UHFRUG�OHQJWK�LQGLFDWRU��7KH�(2)�UHFRUG�GRHV�QRW�FRQWDLQ�ILOH�GDWD��
������ &+(&.680�7KH�FKHFNVXP�LV�WKH�ODVW�E\WH����GLJLWV���LQ�WKH�UHFRUG��DQG�IROORZV�WKH�ILOH�GDWD��7KH�FKHFNVXP�LV�FDOFXODWHG�GLIIHUHQWO\�WKDQ�WKH�,QWHO�KH[�IRUPDW��$OO�E\WHV�ZLWK�WKH�H[FHSWLRQ�RI�WKH�³6´�UHFRUG�W\SH�GLJLW��DQG�WKH�FKHFNVXP�LWVHOI��DUH�DGGHG�DQG�WKHQ�QHJDWHG��
������ 5(&25'�7<3(6�0RWRUROD�6�UHFRUG�ILOHV�KDYH�WKH�IROORZLQJ�UHFRUG�W\SHV��� ���ELW�$GGUHVVLQJ�� ���ELW�$GGUHVVLQJ�� ���ELW�$GGUHVVLQJ�� (2)�5HFRUG�� (2)�5HFRUG�� (2)�5HFRUG��������� ���ELW�$GGUHVVLQJ�)LOHV�ZLWK�OHVV�WKDQ���.%�RQO\�QHHG����ELWV�WR�DGGUHVV�HYHU\�ORFDWLRQ�LQ�WKH�ILOH��:KHQ�ILOHV�DUH�WKLV�VPDOO��WKH�UHFRUG�W\SH�XVHG�LV�³�´��� 6 � �� ��%� ���������)�'���&����������������� ��_ _5HFRUG�7\SH����� _���ELW�$GGUHVV������������
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�����������ELW�$GGUHVVLQJ�:LWK�ILOHV�JUHDWHU�WKDQ���.%��PRUH�ELWV�DUH�QHHGHG�WR�DGGUHVV�HYHU\�ORFDWLRQ�ZLWKLQ�WKH�ILOH��,I����ELWV�DUH�QHHGHG��UHFRUG�W\SH�³�´�LV�XVHG�WR�VSHFLI\����ELW�DGGUHVVLQJ��� 6 � �� �����$ ��$$��� ���� ��_ _5HFRUG�7\SH���������� _���ELW�$GGUHVV������������������
�������� ���ELW�$GGUHVVLQJ�,Q�WKH�FDVH�ZKHUH�PRUH�WKDQ����ELWV�DUH�QHHGHG��UHFRUG�W\SH�³�´�PD\�EH�XVHG�WR�VSHFLI\����ELW�DGGUHVVLQJ��� 6 � �� ������$( ��$$��� ���� ��_ _5HFRUG�7\SH���������� _���ELW�$GGUHVV�������������������1RWH�WKDW�LQ�HDFK�FDVH��WKH�UHFRUG�OHQJWK�LQFUHDVHG��6SHFLILFDOO\��WKH�UHFRUG�OHQJWK�IRU����ELW�DGGUHVVLQJ�ZDV�����:KHQ�WKH�UHFRUG�OHQJWK�LQFUHDVHG�WR����ELWV��WKH�UHFRUG�OHQJWK�PRYHG�WR�����7KH�UHFRUG�OHQJWK�LQFUHDVHG�WR����ZKHQ����ELW�DGGUHVVLQJ�ZDV�XVHG��7KLV�LV�GXH�WR�WKH�IDFW�WKDW�RQH�E\WH�LQ�HDFK�FDVH�ZDV�DGGHG�GXH�WR�WKH�H[WUD�E\WH�LQ�WKH�DGGUHVV��6LQFH�WKH�UHFRUG�OHQJWK�LQFOXGHV�WKH�DGGUHVV��LW�PXVW�EH�LQFUHDVHG�DOVR��
�������� (QG�RI�)LOH�5HFRUG�5HFRUG�W\SHV������DQG���UHSUHVHQW�WKH�HQG�RI�WKH�ILOH��5HFRUG�W\SH�³�´�����ELW�DGGUHVVLQJ��XVHV�(2)�UHFRUG�W\SH����UHFRUG�W\SH�³�´�����ELW�DGGUHVVLQJ��XVHV�(2)�UHFRUG�W\SH����DQG�UHFRUG�W\SH�³�´�����ELW�DGGUHVVLQJ��XVHV�(2)�UHFRUG�W\SH����$Q�H[DPSOH�RI�UHFRUG�W\SH����� 6 � �� ���� )&�� _ _ _ _ _5HFRUG�0DUNHU���������� _ _ _ _5HFRUG�7\SH�����������������������_ _ _5HFRUG�/HQJWK��������������������������������_ _1XOO�$GGUHVV���������������������������������������������� _&KHFNVXP������������������������������������������������������������������ +(;��$6&,,��)250$7�
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7KLV�IRUPDW�UHDGV�LQ�D�ILOH�ZKLFK�KDV�$6&,,�FKDUDFWHUV�UHODWLQJ�WR�KH[�YDOXHV��7KDW�LV��LI�\RX�ZHUH�WR�W\SH�LQ�KH[�YDOXHV�³��)´�LQ�DQ�HGLWRU��WKHVH�ZRXOG�EH�$6&,,�YDOXHV�ZKLFK�ZLOO�EH�FRQYHUWHG�WR�WKHLU�FRUUHVSRQGLQJ�KH[�YDOXHV�LQ�WKH�EXIIHU��
���� 127(�21�),/(�32,17(56�:KHQ�XVLQJ�(03���ZLWK�,QWHO�KH[�ILOHV��WKH�PHVVDJH�³��E\WHV�ORDGHG´�PD\�DSSHDU��,Q�WKLV�FDVH��WKH�RIIVHW�LQ�UHFRUG�W\SH�³��´�PD\�EH�RXW�RI�UDQJH�IRU�(03����)RU�LQVWDQFH��LI�WKH�H[WHQGHG�VHJPHQW�DGGUHVV�UHFRUG�LV�DW�³)����´�DQG�)LOH�5DQJH��7��VHWWLQJV�DUH�IURP���))))��QR�GDWD�ZRXOG�EH�ORDGHG��,Q�WKLV�FDVH��FKDQJH�WKH�ILOH�RIIVHW�LQ�µ7¶�WR�FRLQFLGH�ZLWK�WKH�H[WHQGHG�VHJPHQW�DGGUHVV�UDQJH�LQ�WKH�,QWHO�KH[�ILOH��7KDW�LV��LQ�WKLV�FDVH��VHW�WKH�YDOXH�RI�WKH�VWDUW�DGGUHVV�ER[��7��WR�³)����´��WKH�HQGLQJ�DGGUHVV�DGMXVWV�DXWRPDWLFDOO\���7KLV�WKHQ�DOORZV�WKH�ILOH�WR�ORDG�SURSHUO\��,Q�WKH�FDVH�RI�0RWRUROD�6�5HFRUG�ILOHV��WKHUH�LV�QR�H[WHQGHG�DGGUHVV��7KH�DGGUHVV�LV�HQFRGHG�GLUHFWO\�LQ�WKH�DGGUHVV�ILHOG��,Q�WKLV�FDVH��PRYH�µ7¶�WR�WKH�LQLWLDO�DGGUHVV�YDOXH������ -('(&�67$1'$5'�)250$7�7KH�-('(&�ILOH�IRUPDW�GHILQHV�WKH�VWDQGDUG�IRU�WUDQVIHUULQJ�GDWD�IRU�3/'¶V�IURP�D�GHYHORSPHQW�V\VWHP�WR�D�GHYLFH�SURJUDPPHU��7KH�VWDQGDUG�GHILQHV�IXVH��WHVW��LGHQWLILFDWLRQ�DQG�FRPPHQW�LQIRUPDWLRQ�LQ�DQ�$6&,,�UHSUHVHQWDWLRQ��,W�GRHV�QRW�GHILQH�GHYLFH�VSHFLILF�LQIRUPDWLRQ�VXFK�DV�DOJRULWKPV�DQG�PHWKRGV�IRU�DFWXDOO\�SURJUDPPLQJ�WKH�GHYLFH��7KH�-('(&�VWDQGDUG�XWLOL]HV�D�WUDQVPLVVLRQ�SURWRFRO�WKDW�KDV�HUURU�FKHFNLQJ�LQ�WKH�IRUP�RI�D�FKHFNVXP��$�VWDUW�WUDQVPLVVLRQ�FKDUDFWHU�DQG�DQ�HQG�WUDQVPLVVLRQ�FKDUDFWHU�LV�XVHG�ZKHQ�D�GHYLFH�SURJUDPPHU�VKDUHV�WKH�VHULDO�SRUW�ZLWK�D�SURJUDPPHU��
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7KH�IROORZLQJ�LV�DQ�H[DPSOH�RI�D�-('(&�VWDQGDUG�IRUPDW�ILOH���67;!)LOH�IRU�3/'���6��&UHDWHG�RQ����129���������30������PHPRU\�GHFRGH�������������-RVHSK�6KPR�3UHW]HO�/RJLF�&RUS��
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�(7;!�����)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�-('(&�VWDQGDUG��FRQWDFW�1HHGKDP¶V�(OHFWURQLFV�,QF��DW���������������������� ,167$//$7,21�$1'�7528%/(6+227,1*����� ,167$//$7,21�<RX�PXVW�EH�LQ�D�'26�HQYLURQPHQW�DQG�KDYH�RQH�PHJDE\WH�RI�VSDFH�DYDLODEOH�RQ�\RXU�KDUG�GULYH��$GGLWLRQDO�VSDFH�ZLOO�EH�UHTXLUHG�IRU�(03�9,5��WKH�PDLQ�EXIIHU�ILOH��LI�LQWHUQDO�5$0�LV�QRW�XVHG��7R�LQVWDOO�WKH�VRIWZDUH��/RDG�WKH�VXSSOLHG�GLVNHWWH�LQWR�D�IORSS\�GULYH�DQG�VZLWFK�WR�WKDW�GULYH��7KHQ�W\SH��[�?!,167$//��SURJUDPPHU�QDPH!��IURP�GULYH!��WR�GULYH!�



EMP-20 45

�SURJUDPPHU�QDPH!� �(03����IURP�GULYH!� �)ORSS\�GULYH���ZLWK�FRORQ���\RX�DUH�ORDGLQJ�IURP��WR�GULYH!� �+DUG�GULYH���ZLWK�FRORQ���\RX�DUH�ORDGLQJ�WR�)RU�H[DPSOH��WR�LQVWDOO�(03���VRIWZDUH�IURP�GULYH�$��WR�GULYH�&���IURP�WKH�$��GULYH�SURPSW�\RX�ZRXOG�W\SH��
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