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,QWURGXFWLRQ
*(06� '/2*�� LV� D� GDWD� DQDO\VLV� SDFNDJH� GHVLJQHG� WR� EH� XVHG� LQFRQMXQFWLRQ�ZLWK� WKH�*(06 '$�� ORJJHU��'/2*�� RIIHUV�PDQ\� DGYDQFHGDQDO\VLV� IHDWXUHV� LQFOXGLQJ� RYHUOD\V�� KLVWRJUDPV�� ;<� SORWV�� PDWKV� FKDQQHOV�ODS�DQDO\VLV�� WUDFN�GUDZLQJ�DQG�FKDQQHO�DODUPV�� ,Q�DGGLWLRQ��'/2*�� LV� WKHPHDQV�E\�ZKLFK�WKH�'$�� GDWD� ORJJHU� LV�SURJUDPPHG��'/2*�� UXQV�XQGHUWKH�:LQGRZV�����RSHUDWLQJ�V\VWHP�
7KH�'$�� GDWD�ORJJHU�LV�D�SRZHUIXO��FRPSDFW�XQLW�WKDW�FDQ�PRQLWRU�XS�WR���LQSXWV�VSOLW�RYHU�DQDORJXH��WKHUPRFRXSOH��VSHHG��VHULDO�DQG�&$1�FKDQQHOV��8SWR� ��� RI� WKHVH� FKDQQHOV� FDQ� EH� UHFRUGHG� ZLWK� LQGLYLGXDO� FKDQQHO� UDWHVVHOHFWDEOH� IURP����+]� WR� ��PLQ��'DWD� LV� VWRUHG� RQ� 3&0&,$�PHPRU\� FDUGV�ZLWK�XS�WR���0E�FDSDFLW\��ZKLFK�IDFLOLWDWHV�YHU\�UDSLG�GDWD�WUDQVIHU�EHWZHHQORJJHU�DQG�3&�
'RFXPHQWDWLRQ
7KLV�8VHU�*XLGH LV� VSOLW� LQWR� WZR�PDLQ� VHFWLRQV�� 7KH� ILUVW��*HWWLQJ� 6WDUWHG�FRQWDLQV�LQVWUXFWLRQV�RQ�SURJUDPPLQJ�DQG�UHDGLQJ�GDWD�IURP�WKH�ORJJHU�DQG�DEULHI� RYHUYLHZ� RI� PDQ\� RI� WKH� '/2*�� IHDWXUHV�� 7KH� VHFRQG� VHFWLRQ�5HIHUHQFH�� GLVFXVVHV� WKH� IHDWXUHV� RI� '/2*�� LQ� GHWDLO� DQG� RXWOLQHV� WKHPHWKRGRORJ\�EHKLQG�LQVWDOOLQJ�DQG�FDOLEUDWLQJ�VHQVRUV�IRU�XVH�ZLWK�WKH�ORJJHUDQG�WKH�XVH�RI�*(06 EHDFRQV�IRU�ODS�WLPLQJ�SXUSRVHV�
7KURXJKRXW�WKLV�JXLGH��SURFHGXUHV�LQ�'/2*�� DUH�UHIHUUHG�WR�XVLQJ�WKH�PHQXFRPPDQGV�VHSDUDWHG�E\�D�_ V\PERO��7KXV�File | Open PHDQV�VHOHFW�WKH�2SHQFRPPDQG� IURP� WKH� )LOH PHQX�� ,I� D� NH\ERDUG� VKRUWFXW� RU� D� EXWWRQ� RQ� WKH'/2*�� WRROEDU�DOVR�SHUIRUPV� WKH�VDPH�WDVN�� WKLV� LV�VKRZQ�LQ�WKH�OHIW�KDQGPDUJLQ�
$�FRPSUHKHQVLYH�RQ�OLQH�KHOS�V\VWHP�LV�SURYLGHG�ZLWK�'/2*�� WR�JLYH�PRUHGHWDLOV�RQ�XVLQJ�WKH�SDFNDJH��7R�YLHZ�WKH�KHOS��SUHVV�)� RU�VHOHFW�Help | Help
Topics�
+HOS�FDQ�DOVR�EH�REWDLQHG�LQ�GLDORJ�ER[HV�E\�FOLFNLQJ�RQ�WKH�"�LQ�WKH�WRS�ULJKWKDQG�FRUQHU�RI� WKH�ER[� DQG� WKHQ�FOLFNLQJ�RQ� WKH� LWHP� IRU�ZKLFK� \RX� UHTXLUHKHOS�
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,QVWDOOLQJ�'/2*��
'/2*�� LV�VXSSOLHG�RQ��ò´�IORSS\�GLVN��7R�LQVWDOO�'/2*���
x ,QVHUW�WKH�'/2*�� LQVWDOODWLRQ�GLVN�LQ�GULYH�$�x )URP�WKH�:LQGRZV�����6WDUW�PHQX��VHOHFW�5XQ�x ,Q�WKH�UXQ�GLDORJ��W\SH�LQ�$�?6HWXS�DQG�VHOHFW�2.�x )ROORZ�WKH�SURPSWV�IURP�WKH�LQVWDOODWLRQ�SURJUDP�
7R� SURJUDP� VHW�XSV� LQWR� DQG� UHWULHYH� GDWD� IURP� WKH� '$�� GDWD� ORJJHU�'/2*�� UHTXLUHV� &DUG� 6HUYLFHV� GULYHUV� WR� EH� ORDGHG� WR� HQDEOH� LW� WRFRPPXQLFDWH�ZLWK� 3&0&,$�PHPRU\� FDUGV�� ,I� \RX� KDYH� LQVWDOOHG�'/2*��RQWR� D� 3&� WKDW� LV� QRW� HTXLSSHG� ZLWK� 3&0&,$� VORWV�� WKHVH� GULYHUV� DUH� QRWUHTXLUHG�
7KH�ILOHV�&60$33(5�6<6�DQG�&$5''59�(;(�VKRXOG�KDYH�EHHQ�LQVWDOOHGLQWR� WKH�:,1'2:6?6<67(0�GLUHFWRU\�RI�\RXU� FRPSXWHU�ZKHQ�:LQGRZV�ZDV�LQVWDOOHG�DQG�3&0&,$�VORWV�ZHUH�GHWHFWHG��,I�WKHVH�ILOHV�DUH�QRW�SUHVHQW�FRQWDFW�\RXU�FRPSXWHU�VXSSOLHU�
,W�PD\�EH�QHFHVVDU\�WR�PDNH�FKDQJHV�WR� WKH�&21),*�6<6�ILOHV�DFFRUGLQJ� WRWKH�IROORZLQJ�LQVWUXFWLRQV�
x )URP�WKH�:LQGRZV�����6WDUW�PHQX��VHOHFW�5XQ�x ,Q� WKH� UXQ� GLDORJ�� W\SH� 6<6(',7� DQG� VHOHFW� 2.�� 7KLV� ZLOO� LQYRNH� WKHV\VWHP�FRQILJXUDWLRQ�HGLWRU�x 6HOHFW� WKH�&21),*�6<6�ZLQGRZ��$GG� WKH� IROORZLQJ� OLQHV� LI� WKH\�DUH�QRWDOUHDG\�SUHVHQW�x '(9,&( &�?:,1'2:6?6<67(0?&60$33(5�6<6x '(9,&( &�?:,1'2:6?6<67(0?&$5''59�(;(��6/27 Q�:KHUH�Q�LV�WKH�QXPEHU�RI�3&0&,$�VORWV�RQ�\RXU�FRPSXWHU�x 5HVWDUW�\RXU�FRPSXWHU�IRU�WKH�FKDQJHV�WR�WDNH�HIIHFW�
7KHVH� GULYHUV� ZLOO� FUHDWH� D� QHZ� GULYH� IRU� HDFK� VORW� RQ� WKH� FRPSXWHU�� 7KHSRVLWLRQ� RI� WKH� GULYHV�ZLOO� GHSHQG� RQ�ZKDW� RWKHU� GULYHV� DUH� LQVWDOOHG� RQ� WKHFRPSXWHU�DQG�LW�LV�QHFHVVDU\�WR�WHOO�'/2*�� ZKLFK�GULYH�OHWWHU�FRUUHVSRQGV�WRZKLFK�VORW�
x 8VH�ZLQGRZV�H[SORUHU�WR� LGHQWLI\�WKH�QHZ�GULYHV��WKH\�ZLOO�EH� ODEHOOHG�DV5HPRYDEOH�'LVNV��x &KRRVH�&RQILJ�_�2SWLRQV DQG�VHOHFW�WKH�)LOH�1DPLQJ�WDE�x (QWHU� WKH� GULYH� OHWWHU� FRUUHVSRQGLQJ� WR� VORW� QXPEHU� LQ� WKH� 6ORW�0DSSLQJER[�
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7UDQVIHUULQJ�'DWD�WR�DQG�IURP�WKH�/RJJHU
'DWD� LV� WUDQVIHUUHG� EHWZHHQ� WKH� ORJJHU� DQG� WKH� 3&� XVLQJ� 3&0&,$� 65$0FDUGV��%HIRUH� WKHLU� ILUVW�XVH�� WKHVH�65$0�FDUGV� QHHG� WR�EH� IRUPDWWHG�E\� WKHGDWD�ORJJHU��7R�IRUPDW�D�FDUG��VLPSO\�LQVHUW�LW�LQWR�D�SRZHUHG�XS�ORJJHU�
3URJUDPPLQJ�WKH�'DWD�/RJJHU
7R�SURJUDP�WKH�GDWD�ORJJHU�
x /RDG� WKH� VHWXS� WR� EH� SURJUDPPHG� LQWR�'/2*�� XVLQJ�Setup | Open��1RWH��'/2*�� DXWRPDWLFDOO\� RSHQV� WKH� ODVW� VHWXS� XVHG� ZKHQ� UXQ�� 7KHFXUUHQWO\� ORDGHG� VHWXS� LV� VKRZQ� LQ� WKH� VWDWXV� EDU� �� LI� WKLV� LV� WKH� GHVLUHGVHWXS��\RX�ZLOO�QRW�QHHG�WR�XVH�Setup | Open��x ,QVHUW� WKH� 65$0� FDUG� LQWR� WKH� SURJUDPPLQJ� VORW� RQ� \RXU� ODSWRS�� 7KHSURJUDPPLQJ�VORW�FDQ�EH�VHW�XVLQJ�&RQILJ�_�3URJUDP �x 6HOHFW�Setup | Program��$�PHVVDJH�ZLOO�DSSHDU�ZKHQ�WKH�FDUG�KDV�EHHQSURJUDPPHG�x ,QVHUW�WKH�FDUG�LQWR�WKH�GDWD�ORJJHU�ZLWK�WKH�ORJJHU�SRZHUHG�XS��7KH�ORJJHUZLOO�QRZ�EH�SURJUDPPHG�DQG�WKH�FDUG�ZLOO�EH�PDGH�UHDG\�WR�UHFHLYH�GDWD�7KH� ORJJHU� VWDWXV� RQ� WKH� GDVK� VFUHHQ� �LI� ILWWHG�� VKRXOG� VKRZ�&$5'� ,1�1RWH�WKDW�WKH�FDUGV�DQG�ORJJHU�RQO\�QHHG�WR�EH�SURJUDPPHG�ZKHQ�WKH�VHWXSLV� FKDQJHG�RU�ZKHQ� LW� LV� WKRXJKW� WKDW� WKH� VHWXS� LQ� WKH� ORJJHU� KDV� EHFRPHFRUUXSW��7KLV� LV� LQGLFDWHG�E\�D� ORJJHU�VWDWXV�RI�6(783�)$,/ RQ� WKH�GDVKVFUHHQ��LI�ILWWHG��
5HFRUGLQJ�'DWD
7R�VWDUW�WKH�ORJJHU�UHFRUGLQJ�GDWD��XVH�WKH�UHFRUG�VZLWFK�PRXQWHG�RQ�WKH�GDVK�7KH�IROORZLQJ�SRLQWV�VKRXOG�EH�QRWHG�ZKHQ�UHFRUGLQJ�GDWD�
x 7KH�ORJJHU�ZLOO�RQO\�UHFRUG�GDWD�ZKHQ�LW�LV�SRZHUHG�XS��WKH�UHFRUG�VZLWFK�LVWXUQHG�21� DQG� D� 65$0� FDUG� LV� LQVHUWHG�� 7KH� ORJJHU� VWDWXV� RQ� WKH� GDVKVFUHHQ� �LI� ILWWHG�� ZLOO� VKRZ�5(&25',1* ZKHQ� WKH� ORJJHU� LV� UHFRUGLQJGDWD�x ,I� WKH� UHFRUG� VZLWFK� LV� WXUQHG� 2))� WKH� /RJJHU� ZLOO� SDXVH�� /RJJLQJ� ZLOOUHVXPH� IURP� WKH� VDPH� SRLQW� LI� WKH� UHFRUG� VZLWFK� LV� WXUQHG� 21� DJDLQ�SURYLGHG�WKH�65$0�FDUG�UHPDLQV� LQVHUWHG�DQG�WKH�/RJJHU� LV�FRQWLQXRXVO\SRZHUHG

)�

6KLIW�)�
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x ,I� WKH� ORJJHU� LV� SRZHUHG� GRZQ� ZLWK� WKH� UHFRUG� VZLWFK� WXUQHG� 21� DQGSRZHUHG� XS� DJDLQ� ZLWK� WKH� UHFRUG� VZLWFK� VWLOO� WXUQHG� 21�� ORJJLQJ� ZLOOUHVXPH�IURP�WKH�VDPH�SRLQW�x ,I�WKH�ORJJHU�LV�SRZHUHG�XS�ZLWK� WKH�UHFRUG�VZLWFK�WXUQHG�2))�RU�ZLWK�QR65$0�FDUG�LQVHUWHG��D�QHZ�ORJJLQJ�VHVVLRQ�ZLOO�EH�LQLWLDWHG�
5HDGLQJ�'DWD
2QFH�ORJJLQJ�LV�ILQLVKHG��WKH�GDWD�ORJJHG�RQWR�WKH�65$0�FDUG�FDQ�EH�UHDG�WRGLVN�
x 5HPRYH� WKH� FDUG� IURP� WKH� ORJJHU� DQG� LQVHUW� LW� LQWR� WKH� UHDG� VORW� RQ� WKHODSWRS��7KH�UHDG�VORW�FDQ�EH�VHW�XVLQJ�&RQILJ�_�5HDG�x 6HOHFW� File | Read�� <RX� ZLOO� EH� SURPSWHG� IRU� D� ILOH� QDPH�� 1RWH� WKDW'/2*�� FDQ�EH� VHW� WR�DXWRPDWLFDOO\�QDPH� ILOHV��RSHQ� WKH�2SWLRQV�HGLWRUZLWK�Config | Options DQG�VHOHFW�WKH�)LOH�1DPLQJ SDJH��&OLFN�RQ�'DWH LQWKH�)LOH�1DPLQJ�6\VWHP ER[�x 7KH�GDWD�ZLOO�EH�UHDG�IURP�WKH�FDUG�DQG�VDYHG�WR�GLVN��,I�2SHQ�2Q�5HDG LVFKHFNHG� LQ� WKH� &RQILJ PHQX�� WKLV� GDWD� ILOH� ZLOO� WKHQ� EH� RSHQHG� DQGGLVSOD\HG� RQ� WKH� VFUHHQ�� 2WKHUZLVH�� WKH� ILOH� FDQ� EH� RSHQHG� XVLQJ� )LOH� _2SHQ�

6KLIW�)�
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'/2*����4XLFN�5HIHUHQFH
7KH�IROORZLQJ�VHFWLRQV�JLYH�D�EULHI�RYHUYLHZ�RI�RSWLRQV�DQG�PHQX�FRPPDQGVDYDLODEOH�LQ�'/2*����)RU�PRUH�LQIRUPDWLRQ��VHH�HLWKHU�WKH�RQ�OLQH�KHOS�RU�WKH5HIHUHQFH VHFWLRQ�ODWHU�LQ�WKLV�8VHU�*XLGH�
7KH�0DLQ�*UDSK�6FUHHQ
7KH�IROORZLQJ�VFUHHQVKRW�VKRZV�D�W\SLFDO�'/2*���JUDSK�VFUHHQ�ZLWK�DUHDV�RILQWHUHVW�PDUNHG�

0DQ\�RI�WKH�FRPPDQGV�LQ�WKH�*UDSK�PHQX�DUH�UHSURGXFHG�LQ�WKH�JUDSK�SRSXSPHQX��7R�YLHZ�WKLV�PHQX��ULJKW�FOLFN�RQ�WKH�JUDSK�LWVHOI�
7R�]RRP�LQ�RQ�WKH�JUDSK�WR�YLHZ�WKH�GDWD�LQ�PRUH�GHWDLO�
x 6HOHFW�Graph | Zoom | In��7KH�FXUVRU�ZLOO�FKDQJH�LQWR�D� VKRZLQJ�WKDW\RX�DUH�LQ�[�D[HV�]RRP�PRGH�x &OLFN�RQ�WKH�DUHD�RI�WKH�JUDSK�ZKHUH�\RX�ZDQW�WKH�]RRP�WR�VWDUW�x &OLFN�RQ�WKH�DUHD�RI�WKH�JUDSK�ZKHUH�\RX�ZDQW�WKH�]RRP�WR�HQG��7KH�JUDSKZLOO�EH�UHGUDZQ�ZLWK�WKH�QHZ�]RRP�UDQJH�x 7KH�VHOHFWHG� ]RRP� UDQJH� LV� ERXQGHG�E\� UHG�YHUWLFDO� OLQHV� DW� WKH� VWDUW� DQGHQG��8VLQJ�WKH�VFUROO�EDU�DW�WKH�ERWWRP�RI�WKH�JUDSK��GDWD�RXWVLGH�WKLV�]RRPUDQJH�FDQ�EH�YLHZHG�

.H\SDG��
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x ,I�WKHUH�LV�GDWD�RXWVLGH�WKH�VFUROODEOH�UHJLRQ��D� RU� ZLOO�EH�VKRZQ�DW�WKHHGJH�RI�WKH�VFUROODEOH�DUHD��7KHVH�ZLOO�VKLIW�WKH�]RRP�DUHD�WR�WKH�OHIW�RU�ULJKWUHVSHFWLYHO\�
7KH�\�D[LV�FDQ�EH�]RRPHG�LQ�D�VLPLODU�PDQQHU�E\�VHOHFWLQJ�Graph | Zoom |

Expand ZKLFK�ZLOO� FKDQJH� WKH� FXUVRU� WR WR� VKRZ� WKDW�\RX� DUH� LQ�\� D[LV]RRP�PRGH�
0HQX�&RPPDQGV
7KH�IROORZLQJ�VHFWLRQ�JLYHV�D�EULHI�RYHUYLHZ�RI�WKH�PHQX�FRPPDQGV�DQG�WKHLUXVH�� ,I� D� WRRO� EDU� EXWWRQ� RU� D� NH\ERDUG� VKRUWFXW� FDQ� EH� XVHG� WR� SHUIRUP� WKHVDPH�IXQFWLRQ��LW�LV�VKRZQ�LQ�WKH�OHIW�KDQG�PDUJLQ�
)LOH�0HQX
7KH�)LOH�0HQX�FRQWDLQV�DOO�WKH�FRPPDQGV�XVHG�IRU�ILOH�PDQDJHPHQW�
2SHQx 8VH�WKH�RSHQ�FRPPDQG�WR�RSHQ�D�ORJ�ILOH�
5HRSHQx $OORZV�D�ILOH�WR�EH�VHOHFWHG�IURP�WKH�PRVW�UHFHQWO\�RSHQHG�ORJ�ILOHV�
5HDGx 5HDGV�D�ORJ�ILOH�RII�D�3&0&,$�FDUG�DQG�VDYHV�LW�WR�GLVN��6HH�7UDQVIHUULQJ'DWD�WR�DQG�)URP�WKH�/RJJHU HDUOLHU�LQ�WKLV�JXLGH�IRU�PRUH�LQIRUPDWLRQ�
&RPSUHVVx &RPSUHVVHV�D�ORJ�ILOH�WR�LWV�PLQLPXP�VL]H�
&RPSUHVV�$OOx &RPSUHVVHV�DOO�ORJ�ILOHV�LQ�WKH�FXUUHQW�GLUHFWRU\�x 'DWD�ILOHV�UHWULHYHG�IURP�D�3&0&,$�PHPRU\�FDUG�DUH�RI�WKH�VDPH�VL]H�DVWKH�PHPRU\� FDUG� XVHG��+RZHYHU�� WKH� VSDFH� UHTXLUHG� IRU� WKH� GDWD� LV� RIWHQVLJQLILFDQWO\�OHVV�WKDQ�WKLV�VL]H��8VLQJ�WKH�FRPSUHVV�FRPPDQG�UHGXFHV�GDWDILOHV�WR�WKHLU�PLQLPXP�VL]H�DQG�VKRXOG�EH�FDUULHG�RXW�ZKHQHYHU�GLVN�VSDFHLV�VKRUW�

&WUO�.H\SDG�
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8SGDWHx 8SGDWHV� ILOHV� IURP� SUHYLRXV� YHUVLRQV� RI�*(06 GDWD� ORJJHUV� IRU� XVH� LQ'/2*���
(UDVH�&DUGx (UDVHV�DOO�GDWD�RQ�WKH�FDUG�LQ�WKH�DFWLYH�VORW�x (UDVLQJ�D�FDUG�FOHDUV�DOO�GDWD�IURP�DQG�FKHFNV� WKH� LQWHJULW\�RI� WKH�FDUG�� ,I\RX�VXVSHFW�D�FDUG�KDV�HUURUV�RQ�LW��LQVHUW�LW�LQWR�WKH�VHOHFWHG�SURJUDPPLQJVORW�DQG�VHOHFW�HUDVH��,I�HUURUV�H[LVWV��WKH�QXPEHU�RI�HUURUV�RQ�WKH�FDUG�DQGWKH�SRVLWLRQ�RI�WKH�ILUVW�HUURU�ZLOO�EH�UHSRUWHG��7KLV�FDQ�EH�XVHG�WR�GHWHUPLQHKRZ�PXFK�XVDEOH�VSDFH�WKHUH�LV�RQ�WKH�FDUG�
([SRUWx ([SRUWV�GDWD�LQ�DQ�$6&,,�IRUPDW�VXLWDEOH�IRU�XVH�LQ�RWKHU�DSSOLFDWLRQV�VXFKDV�ZRUG�SURFHVVRUV�RU�VSUHDGVKHHWV�
$EVWUDFWx &RSLHV�VHOHFWHG�FKDQQHOV�LQWR�D�QHZ�GDWD�ILOH�
1RWHVx 'LVSOD\V�QRWHV�DERXW�WKH�FXUUHQW�GDWD�ILOH�DQG�DOORZV�QHZ�QRWHV�WR�EH�DGGHG�
([LWx 4XLWV�'/2*���
6HWXS�0HQX
7KH�6HWXS�0HQX�FRQWDLQV�FRPPDQGV�IRU�UHWULHYLQJ��HGLWLQJ�DQG�SURJUDPPLQJORJJHU� VHW�XSV�� )RU�PRUH� LQIRUPDWLRQ� RQ� FUHDWLQJ� VHW�XSV�� VHH� WKH�5HIHUHQFHVHFWLRQ�RI�WKLV�JXLGH�
&UHDWHx &UHDWHV� D� QHZ� GHIDXOW� VHWXS�� 7KLV� LV� XVHIXO� ZKHQ� WKH� QHZ� VHWXS� WR� EHFUHDWHG�LV�YHU\�GLIIHUHQW�IURP�DQ\�H[LVWLQJ�VHW�XSV�
2SHQx 2SHQV�D�VHWXS�ILOH�IRU�SURJUDPPLQJ�LQWR�WKH�ORJJHU�
5HRSHQx $OORZV�D�UHFHQWO\�XVHG�VHWXS�WR�EH�UHRSHQHG�

&WUO�)�
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([WUDFWx ([WUDFWV� WKH� VHWXS� IURP� WKH� FXUUHQWO\� DFWLYH� GDWD� ILOH� DQG� PDNHV� LW� WKHFXUUHQWO\�DFWLYH�VHWXS�IRU�HGLWLQJ�DQG�VDYLQJ�
(GLWx $OORZV�WKH�FXUUHQWO\�DFWLYH�VHWXS�WR�EH�HGLWHG�DQG�VDYHG�x %XWWRQV�DUH�DOVR�DYDLODEOH�LQ�WKH�VHWXS�HGLWRU�IRU�3URJUDPPLQJ�DQG�3ULQWLQJWKH�VHWXS�
6DYHx 6DYHV�WKH�FXUUHQWO\�DFWLYH�VHWXS�WR�GLVN�
3ULQWx 3ULQWV�WKH�FXUUHQWO\�DFWLYH�VHWXS�x 2QO\�WKH�GHVLUHG�HOHPHQWV�RI�WKH�VHWXS�QHHG�EH�SULQWHG�
3URJUDPx 3URJUDPV� WKH� FXUUHQW� VHWXS� LQWR� D� ORJJHU�� 6HH�7UDQVIHUULQJ�'DWD� WR� DQG)URP�WKH�/RJJHU HDUOLHU�LQ�WKLV�JXLGH�IRU�PRUH�LQIRUPDWLRQ�
*UDSK�0HQX
7KH�*UDSK�0HQX�FRQWDLQV�FRPPDQGV�XVHG�IRU�GLVSOD\LQJ�DQG�SULQWLQJ�JUDSKV�
*UDSKx ,QYRNHV� WKH�JUDSK�RSWLRQV�HGLWRU�ZKHUH� WKH�QXPEHU�RI� OLQHV��RYHUOD\V�DQGODS�PDUNHUV�FDQ�EH�VSHFLILHG��$Q�H[DPSOH�VFUHHQ�LV�VKRZQ�EHORZ

&WUO�(

6KLIW�)�

6KLIW�)�

6KLIW�)�

&WUO�*



'/2*�����'$���*HWWLQJ�6WDUWHG

'/2*���4XLFN�5HIHUHQFH ����

6HWXSx (GLW HGLWV�WKH�VHWXS�RI�WKH�FXUUHQWO\�DFWLYH�JUDSK���1RWH�WKDW�WKLV�LV�GLIIHUHQWIURP�WKH�FXUUHQWO\�DFWLYH�VHWXS��x 8SGDWH�/RJ�)LOH VDYHV�DQ\�FKDQJHV�PDGH�WR�WKH�GDWD�ILOH�
6KLIW�2YHUOD\Vx $OORZV�WKH�[�D[LV�RI�DQ\�RYHUOD\HG�)LOHV�WR�EH�PRYHG�UHODWLYH�WR�WKH�EDVHJUDSK�[�D[LV�E\�GUDJJLQJ�WKH�SORW��:KHQ�LQ�VKLIW�PRGH��WKH�FXUVRU�ZLOOFKDQJH�WR�D� ��&OLFN�RQ�WKH�JUDSK�DQG�GUDJ�WKH�RYHUOD\HG�SORWV�WR�D�QHZSRVLWLRQ�
=RRPx $OORZV�]RRPLQJ�LQ�RU�RXW�RQ�WKH�[�DQG�\�D[HV�x ,Q =RRPV�LQ�WKH�[�D[LV�x 2XW =RRPV�RXW�WKH�[�D[LV�x ([SDQG =RRPV�LQ�WKH�\�D[LV�x &RQWUDFW =RRPV�RXW�WKH�\�D[LV�x 1RUPDO 5HVHWV�DOO�]RRPV�
9DOXHVx 6HOHFWV�HLWKHU�SORWWLQJ�ZLWK�$�'�YDOXHV��UDZ�GDWD��RU�VFDOHG�UHDO�YDOXHV�
7DSH�0HDVXUHx 'LVSOD\V� WKH� 7DSH�0HDVXUH� ZLQGRZ�� 7KLV� DOORZV� WKH� GLIIHUHQFH� EHWZHHQWZR�SRLQWV�RQ�D�JUDSK�WR�EH�PHDVXUHG�
3ULQWx 3ULQWV�WKH�FXUUHQW�JUDSK�
$QDO\VLV�0HQX
7KH�$QDO\VLV�0HQX�FRQWDLQV�FRPPDQGV�IRU�H[DPLQLQJ�WKH�GDWD�LQ�PRUH�GHWDLOWKDQ�SRVVLEOH�YLD�D�VLPSOH�JUDSK�
/DS�7LPHVx 8VH�WR�GLVSOD\�ODS�PDUNHUV��VSOLW��WRWDO�ODS�WLPHV�DQG�DYHUDJH�ODS�VSHHG�
6WDWLVWLFVx 'LVSOD\V�PLQLPXP��PD[LPXP�DQG�DYHUDJH�YDOXHV�RI�FKDQQHOV�x 'RXEOH�FOLFNLQJ�RQ�D�PLQLPXP�RU�PD[LPXP�YDOXH�ZLOO�DXWRPDWLFDOO\�]RRPWKH�JUDSK�DURXQG�WKDW�SRLQW�
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7LPH�'LVWDQFHx 6KRZV�UHODWLYH�SHUIRUPDQFH�RYHU�VHYHUDO�UXQV�x 7KH� WLPH�IRU� WKH�RYHUOD\HG�JUDSK� LV�VXEWUDFWHG�IURP� WKH� WLPH� IRU� WKH�EDVHJUDSK�DQG�SORWWHG�DJDLQVW�GLVWDQFH��$�SRVLWLYH�WLPH�GLIIHUHQFH�LQGLFDWHV�WKDWWKH�EDVH�JUDSK� UXQ� LV� IDVWHU� WKDQ� WKH� RYHUOD\HG�JUDSK��ZKHUHDV� D�QHJDWLYHWLPH� GLIIHUHQFH� LQGLFDWHV� WKDW� WKH� RYHUOD\HG� JUDSK� LV� IDVWHU� WKDQ� WKH� EDVHJUDSK�
'UDZ�7UDFNx ,I�HLWKHU�\DZ�RU�ODWHUDO�J�KDYH�EHHQ�UHFRUGHG��LW�LV�SRVVLEOH�WR�SORW�D�WUDFH�RIWKH� WUDFN� WKDW� WKH� YHKLFOH� KDV� WUDYHOOHG�� )RU� PRUH� LQIRUPDWLRQ� RQ� WUDFNGUDZLQJ�DQG�ODS�DQDO\VLV��VHH�WKH�UHIHUHQFH�VHFWLRQ�RI�WKLV�JXLGH�
+LVWRJUDPx 6KRZV�WKH�IUHTXHQF\�RI�RFFXUUHQFH�RI�YDOXHV�LQ�D�FKDQQHO�DV�D�SHUFHQWDJHRI�WKH�FXUUHQW�]RRP�UDQJH�WLPH�RU�GLVWDQFH�
;<�3ORWx ;<�SORWV�DOORZ�RQH�FKDQQHO�WR�EH�SORWWHG�DJDLQVW�DQRWKHU�WKXV�DOORZLQJ�WKHUHODWLRQVKLS�EHWZHHQ�WKH�WZR�FKDQQHOV�WR�EH�H[SORUHG�
0DWKV�0HQX
7KH� 0DWKV� 0HQX� DOORZV� UHFRUGHG� FKDQQHO� GDWD� WR� EH� PDWKHPDWLFDOO\PDQLSXODWHG��7KLV�PDQLSXODWHG�GDWD�LV�VWRUHG�LQ�D�QHZ�FKDQQHO�ZKLFK�FDQ�WKHQEH�DFFHVVHG�DQG�SORWWHG�DV�DQ\�RWKHU�FKDQQHO�
(GLW�/LEUDU\x 8VHU�GHILQHG�PDWKV�HTXDWLRQV�DUH�VWRUHG�LQ�D�PDWKV�OLEUDU\��8VH�WKLV�PHQXFRPPDQG�WR�HGLW�H[LVWLQJ�PDWKV�HTXDWLRQV�RU�DGG�QHZ�RQHV�
$GG�7R�/RJ�)LOHx $GGV� D�PDWKV� HTXDWLRQ� IURP� WKH� OLEUDU\� WR� WKH� FXUUHQWO\� DFWLYH� GDWD� ILOH�FUHDWLQJ�D�QHZ�PDWKV�FKDQQHO�LQ�WKH�SURFHVV�x 1RWH� WKDW� WKH� FKDQQHOV� UHIHUUHG� WR� LQ� WKH� PDWKV� HTXDWLRQ� XVHG� PXVW� EHUHFRUGHG�LQ�WKH�GDWD�ILOH�IRU�WKH�PDWKV�FKDQQHO�WR�EH�FDOFXODWHG�
6DYH�7R�/RJ�)LOHx 6DYHV�DQ\�FUHDWHG�PDWKV�FKDQQHOV�WR�WKH�DFWLYH�GDWD�ILOH�

)�
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$ODUPV�0HQX
&KDQQHO� DODUPV� FDQ� EH� XVHG� WR� DOHUW� XVHUV� LI� GDWD� LQ� D� FKDQQHO� H[FHHGV� DSUHGHILQHG� OLPLW�� $ODUPV� FDQ� DOVR� EH� VHW� WR� EH� FRQGLWLRQDO� RQ� WZR� FKDQQHOVH[FHHGLQJ�WKHLU�OLPLWV��$�PD[LPXP�RI�����DODUPV�FDQ�EH�VHW��$�VHWXS�ILOH�PXVWEH�ORDGHG�EHIRUH�$ODUPV�FDQ�EH�HGLWHG�
&UHDWHx &UHDWHV�D�QHZ�DODUP�ILOH�
2SHQx 2SHQV�DQ�H[LVWLQJ�DODUP�ILOH�
(GLWx (GLWV�WKH�FXUUHQW�DODUPV OLVW�
6DYHx 6DYHV�WKH�FXUUHQW�DODUP OLVW�
6KRZ�IRU�&XUUHQWx 'LVSOD\V�DQ\�DFWLYDWHG�DODUPV IRU�WKH�FXUUHQWO\�ORDGHG�ORJ�ILOH
$FWLYH�2Q�5HDGx :KHQ�FKHFNHG��DQ\�DFWLYDWHG�DODUPV ZLOO�EH�GLVSOD\HG�ZKHQ�D�FDUG�LV�UHDG�
$FWLYH�2Q�2SHQx :KHQ�FKHFNHG�� DQ\� DFWLYDWHG� DODUPV ZLOO� EH� GLVSOD\HG�ZKHQ� D� ORJ� ILOH� LVRSHQHG�
&RQILJ�0HQX
5HDGx 8VH�WR�VHW�WKH�GHIDXOW�UHDG�ORFDWLRQ�IRU�ORJ�ILOHV�
3URJUDPx 8VH�WR�VHW�WKH�GHIDXOW�ORFDWLRQ�IRU�SURJUDPPLQJ�FDUGV�
2SWLRQVx (GLW�YDULRXV�JOREDO�RSWLRQV�DVVRFLDWHG�ZLWK�'/2*���

)��
&WUO�)��
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6KRZ�7RROEDUx ,I�&KHFNHG��WKH�WRRO�EDU ZLOO�EH�GLVSOD\HG�
&ORVH�2Q�5HDGx :KHQ�FKHFNHG��DOO�H[LVWLQJ�GDWD�ILOHV�ZLOO�EH�FORVHG�ZKHQ�D�QHZ�ILOH�LV�UHDGIURP�D�FDUG��7KLV�FDQ�EH�XVHIXO�GXULQJ�D�ORJJLQJ�VHVVLRQ�WKDW�PD\�UHVXOW�LQWKH� SRWHQWLDOO\� FRQIXVLQJ� VLWXDWLRQ� RI�PDQ\�ZLQGRZV� EHLQJ� RSHQ� DW� RQFH�2SHQLQJ� ILOHV�ZLOO� QRW� IRUFH� RWKHU�ZLQGRZV� WR� FORVH��:KHQ� QRW� FKHFNHG�H[LVWLQJ�ILOHV�UHPDLQ�RSHQ�ZKHQ�D�QHZ�ILOH�LV�UHDG�IURP�D�FDUG�
1RWHV�2Q�5HDGx :KHQ�FKHFNHG��WKH�XVHU�ZLOO�EH�SURPSWHG�WR�HQWHU�QRWHV�DERXW�WKH�GDWD�ILOHZKHQHYHU�D�QHZ�ILOH�LV�UHDG�IURP�D�FDUG�
:LQGRZ�0HQX
7LOHx $UUDQJHV�ZLQGRZV�LQ�D�WLOHG�IRUPDW�
&DVFDGHx $UUDQJHV�ZLQGRZV�LQ�D�FDVFDGHG�IRUPDW�
$UUDQJH�,FRQVx $UUDQJHV�LFRQL]HG�ZLQGRZV�
7KH�QXPEHUHG�OLVW�DW� WKH�IRRW�RI� WKH�:LQGRZ�PHQX�FDQ�EH�XVHG� WR�PDNH� WKHGHVLUHG�ZLQGRZ�DFWLYH�
&DVFDGHG�ZLQGRZV�DSSHDU�RQ�WKH�VFUHHQ�GLDJRQDOO\��IURP�XSSHU�OHIW�WR� ORZHUULJKW��RYHUODSSLQJ�VR�WKDW�WKH�WLWOH�EDU�RI�HDFK�ZLQGRZ�UHPDLQV�YLVLEOH�
7LOHG� ZLQGRZV� DUH� GLVWULEXWHG� WR� HDFK� FRUQHU� RI� WKH� VFUHHQ�� VR� WKDW� HDFKZLQGRZ�LV�YLVLEOH�DQG�QRQH�RYHUODS�
,FRQV� �RU� UHGXFHG� ZLQGRZV�� DSSHDU� DW� WKH� ERWWRP� RI� WKH� '/2*��� PDLQZLQGRZ�� (DFK� LFRQ� UHPDLQV� YLVLEOH�� 'RXEOH�FOLFN� DQ� LFRQ� WR� PDNH� WKDWZLQGRZ�DFWLYH�

+HOS�0HQX
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+HOS�7RSLFVx 'LVSOD\�WKH�+HOS�7RSLFV�GLDORJ�ER[�
$ERXWx 'LVSOD\�SURJUDP�YHUVLRQ�DQG�VHULDO�QXPEHU�LQIRUPDWLRQ�
7R�ILQG�D�WRSLF�LQ�+HOS�
x &OLFN�WKH�&RQWHQWV�WDE�WR�EURZVH�WKURXJK�WRSLFV�E\�FDWHJRU\�x &OLFN�WKH�,QGH[�WDE�WR�VHH�D�OLVW�RI�LQGH[�HQWULHV��HLWKHU�W\SH�WKH�ZRUG�\RX
UHORRNLQJ�IRU�RU�VFUROO�WKURXJK�WKH�OLVW�x &OLFN�WKH�)LQG�WDE�WR�VHDUFK�IRU�ZRUGV�RU�SKUDVHV�WKDW�PD\�EH�FRQWDLQHG�LQ�D+HOS�WRSLF�
&RQWH[W�VHQVLWLYH�KHOS�FDQ�EH�REWDLQHG�E\�SUHVVLQJ�WKH�)� NH\�
+HOS�FDQ�DOVR�EH�REWDLQHG�LQ�GLDORJ�ER[HV�E\�FOLFNLQJ�RQ�WKH�" LQ�WKH�WRS�ULJKWRI�WKH�GLDORJ�ER[�DQG�WKHQ�FOLFNLQJ�RQ�WKH�LWHP�IRU�ZKLFK�\RX�UHTXLUH�KHOS�
*UDSK�7HPSODWHV
*UDSK�WHPSODWHV�DOORZ�IUHTXHQWO\�XVHG�JUDSK�VHW�XSV�WR�EH�DSSOLHG�DW�WKH�FOLFNRI�D�EXWWRQ��7R�XVH�JUDSK�WHPSODWHV�
x &UHDWH� WKH� GHVLUHG� JUDSK� VHWXS�� L�H�� QXPEHU� RI� OLQHV�� FKDQQHOV� WR� SORW�RYHUOD\HG�ILOHV��HWF�x :LWKLQ�WKH�*UDSK�2SWLRQV�HGLWRU��FOLFN�WKH�6DYH�EXWWRQ�DQG�HQWHU�D�ILOHQDPHIRU�WKH�WHPSODWH�x 6HOHFW� &RQILJ� _� 2SWLRQV� DQG� DVVLJQ� WKH� WHPSODWH� ILOHQDPH� WR� RQH� RI� WKHWHPSODWH�EXWWRQV�x 7KH� WHPSODWH� FDQ� QRZ� EH� UXQ� DW� DQ\� WLPH� E\� FOLFNLQJ� WKH� DSSURSULDWHWHPSODWH�EXWWRQ�
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&UHDWLQJ�'DWD�/RJJHU�6HW�XSV
,Q�RUGHU�IRU�WKH�ORJJHU�WR�UHFRUG�GDWD��LW�LV�QHFHVVDU\�IRU�LW�WR�EH�SURJUDPPHGZLWK�D�VHWXS��7KH�VHWXS�VSHFLILHV�WKH�FKDQQHOV�WR�UHFRUG�DQG�WKH�UDWHV�DQG�JDLQVDW�ZKLFK� WR� UHFRUG� WKHP�� ,Q� DGGLWLRQ�� WKH� VHWXS� HQDEOHV�'/2*�� WR� FRQYHUWUDZ���RU����ELW�GDWD�LQWR�UHDO�HQJLQHHULQJ�XQLWV�
6HW�XSV�DUH�HGLWHG�XVLQJ�WKH�6HWXS�(GLWRU��7R�LQYRNH�WKH�HGLWRU��FKRRVH�6HWXS�_(GLW�
7KHUH�DUH�IRXU�VWHSV�WR�FUHDWLQJ�D�ORJJHU�VHWXS�

�� 6SHFLI\LQJ�WKH�,QSXW�$OORFDWLRQ�7DEOH��� 6SHFLI\LQJ�WKH�VHQVRU�FDOLEUDWLRQV��� 6SHFLI\LQJ�WKH�VSHHG�LQSXW�WR�EH�XVHG�IRU�WKH�GLVWDQFH�FKDQQHO��� 6SHFLI\LQJ�WKH�UHFRUG�OLVW�
(DFK�RI�WKHVH�IRXU�VWHSV�ZLOO�EH�FRQVLGHUHG�EHORZ�
7KH�,QSXW�$OORFDWLRQ�7DEOH
7KH�LQSXW�DOORFDWLRQ�WDEOH�VSHFLILHV�ZKDW�LV�FRQQHFWHG�WR�WKH�YDULRXV�LQSXWV�RIWKH�ORJJHU��$Q�H[DPSOH�RI�WKH�LQSXW�DOORFDWLRQ�SDJH�LV�VKRZQ�EHORZ�

6KLIW�)�

,QSXW�W\SHDQG�QXPEHU

8VHU�GHILQHGLQSXW�QDPH
6HQVRU�W\SHDVVLJQHG�WRWKLV�LQSXW
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7KH�OHIW�KDQG�FROXPQ�RI�WKH�WDEOH�JLYHV�WKH�W\SH�RI�WKH�LQSXW�DQG�DOZD\V�UXQV$QDORJXH�������7HPSHUDWXUH������6SHHG������'LVWDQFH��&$1�DQG�6HULDO��7KHQXPEHU�RI�&$1�DQG�6HULDO�FKDQQHOV�GHSHQGV�RQ� WKH�FXUUHQW�DSSOLFDWLRQ��6HH$SSHQGL[�$� IRU� GHWDLOV� RI� KRZ� WKH� LQSXWV�PDS� WR� SK\VLFDO� SLQV� RQ� WKH� GDWDORJJHU�
7KH�PLGGOH� FROXPQ� VSHFLILHV� WKH� QDPH� RI� WKH� GDWD� VRXUFH� FRQQHFWHG� WR� WKDWLQSXW��)RU�H[DPSOH��LQ�WKH�VHWXS�VKRZQ�DERYH��D�SUHVVXUH�WUDQVGXFHU�PHDVXULQJWKH�HQJLQH�RLO�SUHVVXUH�LV�FRQQHFWHG�WR�$QDORJXH���RQ�WKH� ORJJHU��7KLV�QDPHFDQ�EH�DQ\����FKDUDFWHUV�EXW�VLQFH�LW� LV�XVHG�IRU�DFFHVVLQJ� UHFRUGHG�GDWD�DQGRWKHU�IXQFWLRQV��LW�LV�XVHIXO�IRU�LW�WR�EH�D�PHDQLQJIXO�QDPH�
7KH�ULJKW�KDQG�FROXPQ�VSHFLILHV�WKH�VHQVRU�W\SH�XVHG�E\�WKDW�SDUWLFXODU�LQSXW�7KH�VHQVRU�W\SH�LV�XVHG�E\�WKH�ORJJHU�WR�GHWHUPLQH�ZKDW�JDLQ�VKRXOG�EH�XVHGZKHQ�UHFRUGLQJ�WKDW�SDUWLFXODU�FKDQQHO��7KH�VHQVRU�W\SH�DOVR�VSHFLILHV�KRZ�WKHUDZ���RU����ELW�GDWD�LV�FRQYHUWHG�LQWR�UHDO�HQJLQHHULQJ�XQLWV�E\�'/2*����1RWHWKDW� D� VHQVRU� W\SH� FDQ� EH� XVHG� E\� PRUH� WKDQ� RQH� FKDQQHO�� 7KXV� LI� DOOWKHUPRFRXSOHV�XVHG�DUH�RI� WKH�VDPH� W\SH�DQG�UDQJH��DOO�FDQ�EH�DVVLJQHG� WR�DFRPPRQ�WHPSHUDWXUH�VHQVRU��VDYLQJ�WLPH�LQ�FUHDWLQJ�WKH�VHWXS�DQG�PDNLQJ�WKHVHWXS�PRUH�OHJLEOH�
&DOLEUDWLQJ�VHQVRUV�LV�FRQVLGHUHG�LQ�WKH�QH[W�VHFWLRQ�
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7KH�6HQVRUV�7DEOH
6HQVRUV�QHHG�WR�EH�FDOLEUDWHG�WR�DOORZ�WKH�'/2*�� WR�GLVSOD\�YDOXHV�LQ�UHDOXQLWV��&DOLEUDWLRQV� DUH� HQWHUHG� LQWR� WKH�6HQVRUV� SDJH�RI� WKH� VHWXS� HGLWRU� DQGDVVLJQHG�WR�DQ�LQSXW�XVLQJ�WKH�,QSXWV�SDJH��$Q�H[DPSOH�6HQVRUV�SDJH�LV�VKRZQEHORZ�

7KH�1DPH�FROXPQ�VSHFLILHV�WKH�QDPH�RI�WKH�VHQVRU�DV�UHIHUHQFHG�LQ�WKH�LQSXWVWDEOH��7KH�QDPH�FDQ�EH�XS�WR����FKDUDFWHUV�ORQJ�
7KH�*DLQ�FROXPQ�VSHFLILHV�KRZ�WKH�UDZ�GDWD�LV�VWRUHG��7KH�'$���ORJJHU�KROGVGDWD� LQ� D����ELW� IRUP�EHIRUH�ZULWLQJ� WR� WKH�3&0&,$�FDUG� DQG� XVHV� WKH� JDLQYDOXH� WR� GHWHUPLQH� KRZ� WKLV� YDOXH� LV� FRQYHUWHG� EHIRUH� LW� LV� VWRUHG� RQWR� WKHFDUG�
x ,I� D� JDLQ�RI����ELW� LV� VHOHFWHG�� WKH����ELW� YDOXH� LV� VWRUHG�GLUHFWO\� RQWR� WKHPHPRU\�FDUG��7KLV�RIIHUV�WKH�JUHDWHVW�SRVVLEOH�UHVROXWLRQ�DW�WKH�H[SHQVH�RIXVLQJ�WZLFH�WKH�PHPRU\�DQ���ELW�YDOXH�ZRXOG�XVH�

7KH�QDPH�RI�WKLVVHQVRU�W\SH�DVUHIHUHQFHG�LQ�WKHLQSXW�DOORFDWLRQWDEOH
7KH�JDLQVSHFLILHV�KRZ�WKHGDWD�LV�VWRUHG��6HHEHORZ�IRU�PRUHLQIRUPDWLRQ

7KH�PXOWLSOLHU�DQGRIIVHW�FRQYHUW�WKH�UDZGDWD�LQWR�UHDO�XQLWV��,IWKH�PXOWLSOLHU�LV�]HUR�WKH�RIIVHW�ER[�LV�XVHGWR�VHOHFW�D�IXQFWLRQWDEOH

6HWV�WKH�ORZHUDQG�XSSHUJUDSK�UDQJHVZKHQ�WKH�GDWDLV�SORWWHG
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x ,I�DQ���ELW�JDLQ�LV�VHOHFWHG��RQO\���ELWV�RI�WKH����ELW�QXPEHU�DUH�VWRUHG��7KH��ELWV�VWRUHG�DUH�GHWHUPLQHG�E\�WKH�JDLQ�DV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�
*DLQ ��ELWV�VWRUHG�[� ELWV���WR���[� ELWV���WR���[� ELWV���WR���[� ELWV���WR����[�� ELWV���WR����[�� ELWV���WR����[�� ELWV���WR����[��� ELWV���WR����[��� ELWV���WR���

x 6LQFH� WKH� '$��� KDV� D� ��� ELW� $�'� FRQYHUWHU�� D� JDLQ� RI� �[��� JLYHV� WKHPD[LPXP� UDQJH� IRU� DQ� DQDORJXH� FKDQQHO� VWRUHG� LQ� �� ELW�� 7KH� �� ELW� JDLQIDFWRU��[���[���[��HWF���FDQ�EH�FRQVLGHUHG�WR�EH�WKH�QXPEHU�WKH����ELW�YDOXHLV�GLYLGHG�E\�EHIRUH�WKH�ORZHU���ELWV�DUH�VWRUHG�
7KH� PXOWLSOLHU� DQG� RIIVHW� FROXPQV� VSHFLI\� KRZ� WKH� UDZ� �� RU� ��� ELW� GDWD� LVFRQYHUWHG�LQWR�UHDO�XQLWV��7KH�IROORZLQJ�HTXDWLRQ� LV�XVHG�WR�FRQYHUW�UDZ�GDWDLQWR�UHDO�XQLWV�

5HDO� �5DZ�uu0XOWLSOLHU���2IIVHW
7KH�*UDSK�6WDUW�DQG�*UDSK�(QG�YDOXHV�GHILQH� WKH� ORZHU�DQG�XSSHU� OLPLWV�RIWKH�\�D[LV�ZKHQ� WKH�GDWD� LV�SORWWHG��6HH� WKH�&DOLEUDWLQJ�6HQVRUV VHFWLRQ� IRUPRUH�GHWDLOV�RQ�VHWWLQJ�XS�WKH�VHQVRU�WDEOH�
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,I�D�PXOWLSOLHU�RI�]HUR�LV�VSHFLILHG�� WKH�RIIVHW�ER[�LV�XVHG�WR�VHOHFW�D�IXQFWLRQWDEOH��)XQFWLRQ�WDEOHV�DUH�XVHG�WR�FRQYHUW�QRQ�OLQHDU�VHQVRU�RXWSXW�LQWR�OLQHDUUHDO� GDWD� DQG� DUH� HQWHUHG� LQWR� WKH� )XQFWLRQV� SDJH� RI� WKH� VHWXS� HGLWRU�� $QH[DPSOH�IXQFWLRQ�WDEOH�SDJH�LV�VKRZQ��EHORZ�

7KH�QDPH�ER[� LV�XVHG� WR�VSHFLI\� WKH�QDPH�RI� WKH�FXUUHQWO\� VHOHFWHG� IXQFWLRQWDEOH�� ZKLFK� FDQ� EH� XS� WR� ��� FKDUDFWHUV�� 7KH� QDPH� LV� XVHG� WR� LGHQWLI\� WKHIXQFWLRQ�WDEOH�LQ�WKH�VHQVRU�WDEOH��7KH�QDPH�ER[�LV�DOVR�XVHG�IRU�VHOHFWLQJ�WKHFXUUHQW�IXQFWLRQ�WDEOH�WR�EH�HGLWHG��7KHUH�DUH�WHQ�IXQFWLRQ�WDEOHV�DYDLODEOH�
7R�FUHDWH�D�IXQFWLRQ�WDEOH��HQWHU�WKH���RU����ELW�UDZ�YDOXHV�LQ�WKH�LQSXW�FROXPQDQG�WKH�FRUUHVSRQGLQJ�RXWSXW�YDOXHV�LQ�WKH�RXWSXW�FROXPQ��7KH�RXWSXW�YDOXHVDUH�VLJQHG����ELW�DQG�VR�KDYH�D�UDQJH�RI��������WR��������,I�YDOXHV�RXWVLGH�WKLVUDQJH�DUH�UHTXLUHG��WKH�PXOWLSOLHU�FDQ�EH�XVHG�
)XQFWLRQ� WDEOHV� FDOFXODWH� WKH� UHDO� YDOXH� E\� ORRNLQJ� XS� WKH� UDZ� YDOXH� LQ� WKHLQSXW� OLVW� DQG� PDWFKLQJ� LW� WR� DQ� RXWSXW� YDOXH� ZKLFK� LV� PXOWLSOLHG� E\� WKHPXOWLSOLHU�� /LQHDU� LQWHUSRODWLRQ� EHWZHHQ� QHDUHVW� VLWHV� LV� FDUULHG� RXW� LIQHFHVVDU\�

7KH�QDPH�RI�WKLVIXQFWLRQ�WDEOH�7KH�QDPH�LV�XVHGWR�LGHQWLI\�WKHIXQFWLRQ�WDEOH�LQWKH�VHQVRU�WDEOH�
7KH�WDEOH�RXWSXWYDOXH�LV�PXOWLSOLHGE\�WKH�PXOWLSOLHUWR�SURGXFH�WKHILQDO�UHDO�YDOXH
6RUWV�WKH�WDEOH�LQDVFHQGLQJ�LQSXWYDOXHV

7KH�UDZ�LQSXWYDOXH

7KH�VLJQHG���ELW�RXWSXW�YDOXH�
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6HWWLQJ�XS�WKH�'LVWDQFH�&KDQQHO
7KH�GLVWDQFH� FKDQQHO� LV� FUHDWHG� E\� WKH� ORJJHU� E\�PRQLWRULQJ� WKH� SXOVHV� RI� DZKHHO�VSHHG�VHQVRU��'LVWDQFH�FKDQQHOV�DUH�VHWXS�XVLQJ�WKH�GLVWDQFH�SDJH�RI�WKHVHWXS�HGLWRU��,Q�WKH�VSHHG�LQSXW�ER[��VHOHFW�ZKLFK�RQH�RI�WKH���DYDLODEOH�VSHHGLQSXWV�LV�WR�EH�XVHG�WR�FUHDWH�WKH�GLVWDQFH�FKDQQHO��7KLV�LQSXW�ZLOO�QRUPDOO\�EHFRQQHFWHG�WR�D�URDG�ZKHHO�VSHHG�VHQVRU�
,Q� WKH�0HWHUV�3XOVH�ER[� HQWHU� WKH�QXPEHU�RI�PHWHUV� WKDW�ZLOO� EH� FRYHUHG� E\RQH� SXOVH�� 7R� FDOFXODWH� WKLV�� WKH� QXPEHU� RI� SXOVHV� SHU� UHYROXWLRQ� DQG� WKHFLUFXPIHUHQFH�RI�WKH�URDG�ZKHHO�QHHG�WR�EH�NQRZQ��&RQVLGHU�D�URDG�ZKHHO�RI�P�FLUFXPIHUHQFH�ILWWHG�ZLWK�D�VSHHG�VHQVRU�KDYLQJ����WHHWK�L�H�����SXOVHV�SHUUHYROXWLRQ��7KXV�WKH�0HWHUV�3XOVH�FRQVWDQW�LV������RU�����
1RWH�WKDW�KDYLQJ�WKH�GLVWDQFH�FKDQQHO�VHWXS�GRHV�QRW�PHDQ�WKDW�GLVWDQFH�ZLOOEH�UHFRUGHG��7KLV�GLVWDQFH�FKDQQHO�PXVW�VWLOO�EH�VSHFLILHG�LQ�WKH�UHFRUG�OLVW�IRULW�WR�EH�UHFRUGHG�
7KH�5HFRUG�/LVW
7KH�UHFRUG�OLVW�WHOOV�WKH�ORJJHU�ZKLFK�FKDQQHOV�WR�UHFRUG�DQG�WKH�UDWH�DW�ZKLFKWR�UHFRUG�WKHP��$�W\SLFDO�UHFRUG�OLVW�SDJH�LV�VKRZQ�EHORZ�

,QVHUWV�D�QHZHQWU\�EHIRUH�WKHDFWLYH�URZ
,QVHUWV�D�QHZHQWU\�DIWHU�WKHDFWLYH�URZ
'HOHWHV�WKHDFWLYH�URZ

6KRZV�WKH�PD[LPXPUHFRUG�WLPH�IRU�WKHFXUUHQW�VHWXS�IRU�WKHVHOHFWHG�FDUG�VL]H
8VH�WR�VHW�WKH�VL]HRI�FDUG�EHLQJ�XVHG

7KH�LQSXW�WREH�UHFRUGHG
7KH�UDWH�DWZKLFK�LW�LV�WREH�UHFRUGHG
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7R�DGG� LWHPV� WR� WKH� UHFRUG� OLVW�� FOLFN� WKH�%HIRUH�RU�$IWHU�EXWWRQV�ZKLFK�ZLOOLQVHUW�D�QHZ�HQWU\�LQ�WKH�OLVW�EHIRUH�RU�DIWHU�WKH�FXUUHQWO\�DFWLYH�URZ��7KH�DFWLYHURZ�LV�GHQRWHG�E\�WKH�FKDQQHO�QXPEHU�EHLQJ�LQ�UHG�� �&KDQQHO�QXPEHU�LQ� WKLVFDVH� PHUHO\� UHIHUV� WR� WKH� SRVLWLRQ� LQ� WKH� UHFRUG� OLVW� DQG� QRW� DQ\� SK\VLFDOFKDQQHO���7R�GHOHWH�DQ�HQWU\��VHOHFW�LW�E\�FOLFNLQJ�RQ�WKH�LQSXW�RU�JDLQ�IRU�WKDWHQWU\�DQG�WKHQ�FOLFN�WKH�GHOHWH�EXWWRQ�
,Q�WKH�,QSXW�FROXPQ��VHOHFW� WKH�LQSXW� WR�UHFRUG�� ,Q� WKH�UDWH�FROXPQ��VHOHFW� WKHUDWH�DW�ZKLFK�WKDW�FKDQQHO�LV�WR�EH�UHFRUGHG��5HFRUGLQJ�D�FKDQQHO�DW�D�KLJK�UDWHFDQ�SURYLGH�PRUH�LQIRUPDWLRQ�RQ�IDVW�WUDQVLHQW�VLJQDOV�DW�WKH�H[SHQVH�RI�XVLQJPRUH�PHPRU\��6ORZ�PRYLQJ�VLJQDOV��VXFK�DV�DLU�WHPSHUDWXUH��FDQ�EH�UHFRUGHGDW�D�UHODWLYHO\�VORZ�UDWH�VXFK�DV��+]�VDYLQJ�PHPRU\�DQG�WKXV�H[WHQGLQJ� WKDWPD[LPXP�DYDLODEOH�UXQ�WLPH�
7KH� 0D[� 5HF�� 7LPH� ER[� VKRZV� WKH� PD[LPXP� DYDLODEOH� UXQ� WLPH� IRU� WKHFXUUHQW�UHFRUG�OLVW�EDVHG�RQ�WKH�VL]H�RI�WKH�FDUG�VHOHFWHG�EHORZ��7KH�FDUG�VL]HGRHV� QRW� KDYH� WR� EH� VHW� FRUUHFWO\� VLQFH� LW� LV� RQO\� XVHG� WR� FDOFXODWH� WKHPD[LPXP�UHFRUG�WLPH�GLVSOD\HG�LQ�WKH�VHWXS�HGLWRU�IRU�LQIRUPDWLRQ�SXUSRVHV�+RZHYHU��LW�LV�XVHIXO�WR�VHW�WKH�FDUG�VL]H�ER[�WR�WKH�VL]H�RI�FDUG�EHLQJ�XVHG�VRWKDW�WKH�PD[LPXP�UHFRUG�WLPH�LV�FRUUHFW�
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6HQVRU�&DOLEUDWLRQ
6HQVRUV�QHHG�WR�EH�FDOLEUDWHG�WR�DOORZ�WKH�'/2*�� WR�GLVSOD\�YDOXHV�LQ�UHDOXQLWV�� 7KLV� VHFWLRQ� ZLOO� FRQVLGHU� WKH� YDULRXV� LQSXWV� DYDLODEOH� DQG� JLYHH[DPSOHV�RQ�FDOLEUDWLQJ�VHQVRUV�IRU�WKHP�
$YDLODEOH�,QSXWV
7KHUH�DUH� ILYH� W\SHV�RI� LQSXW� DYDLODEOH��$QDORJXH��6HULDO��&$1�7HPSHUDWXUHDQG�6SHHG��7KH�DOORFDWLRQ�RI�WKH�6HULDO�DQG�&$1�FKDQQHOV�LV�GHSHQGDQW�RQ�WKHSDUWLFXODU� DSSOLFDWLRQ� DQG� ZLOO� QRW� EH� GLVFXVVHG� KHUH�� 7KH� $QDORJXH�7HPSHUDWXUH�DQG�6SHHG�LQSXWV�ZLOO�EH�H[DPLQHG�LQ�PRUH�GHWDLO�
$QDORJXH�,QSXWV
7KHUH� DUH� WZR� W\SHV� RI� $QDORJXH� LQSXW� DYDLODEOH�� 6LQJOH� (QGHG� DQG'LIIHUHQWLDO�� 7KHUH� DUH� �� 'LIIHUHQWLDO� LQSXWV� QXPEHUHG� $QDORJXH� ��� WR$QDORJXH����DQG�DOO�DUH�LGHQWLFDO��7KHUH�DUH����VLQJOH�HQGHG�LQSXWV�DOO�ZLWK�DEDVLF�FDSDELOLW\� WR�PHDVXUH��� WR��9��+RZHYHU��VRPH�RI� WKH�LQSXWV�KDYH�EHHQPRGLILHG�WR�VXLW�SDUWLFXODU�VHQVRUV��7KH�GHWDLOV�RI� WKH�6LQJOH�(QGHG�DQDORJXHFKDQQHOV�DUH�VKRZQ�EHORZ�

,QSXW &RPPHQWV$��WR�$� )LWWHG�ZLWK�D����N: SXOO�GRZQ�UHVLVWRU�DIWHU�WKH����N: VHULHVUHVLVWRU�IRU�XVH�ZLWK���WR��9�SUHVVXUH�VHQVRUV�$��WR�$�� 6WDQGDUG���WR��9�LQSXWV�$����$�� )LWWHG�ZLWK�D��N: SXOO�XS�UHVLVWRU�IRU�XVH�ZLWK�WZR�ZLUHUHVLVWLYH�VHQVRUV�H�J��WKHUPLVWRUV�$�� )LWWHG�ZLWK�D����: SXOO�XS�UHVLVWRU��IRU�XVH�ZLWK�VLPSOHUHVLVWLYH�IXHO�OHYHO�VHQVRUV�$�� )LWWHG�ZLWK�D���N: SXOO�GRZQ�UHVLVWRU�DIWHU����N: VHULHVUHVLVWRU�WR�JLYH�D�UDQJH�RI���WR������9�IRU�PHDVXULQJ�EDWWHU\YROWDJH�
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([DPSOH�&DOLEUDWLRQV
7R� LOOXVWUDWH� WKH� PHWKRG� E\� ZKLFK� VHQVRUV� DUH� FDOLEUDWHG�� WKH� SURFHVV� IRUFDOLEUDWLQJ�VRPH�W\SLFDO�VHQVRUV�IRU�W\SLFDO�UDQJHV�ZLOO�EH�FRYHUHG�EHORZ�
7KHUPLVWRUV
7KHUPLVWRUV� DUH� GHYLFHV� ZKRVH� UHVLVWDQFH� FKDQJHV� ZLWK� WHPSHUDWXUH� DQGVKRXOG�EH�FRQQHFWHG�EHWZHHQ�$���RU�$����DV�WKHVH�DUH�ILWWHG�ZLWK�D��N: SXOOXS� UHVLVWRU� WR��9�� DQG�$QDORJXH� �9��7KXV� WKH� YROWDJH� UHFRUGHG� E\� WKH�$�'FRQYHUWHU�DW�DQ\�JLYHQ�UHVLVWDQFH�RI�WKH�WKHUPLVWRU�LV�JLYHQ�E\

9 55RXW 7KHUP
7KHUP � u���� �

ZKHUH�57KHUP LV�WKH�UHVLVWDQFH�RI�WKH�WKHUPLVWRU�DW�WKH�FXUUHQW�WHPSHUDWXUH��7KH$�'� FRQYHUWHU� ILWWHG� WR� WKH� '$��� KDV� ��� ELW� UHVROXWLRQ� DQG� FRQVHTXHQWO\SURGXFHV�D�GLJLWDO�YDOXH�RI������IRU�D�IXOO�VFDOH��9��7KXV�WKH�GLJLWDO�YDOXH�DWWKH�FXUUHQW�LQSXW�YROWDJH�LV�JLYHQ�E\�
5DZ ELW YDOXH 92XW�� � ���� u

%HFDXVH� WKHUPLVWRUV� DUH� QRQ�OLQHDU� GHYLFHV� LW� LV� QHFHVVDU\� WR� XVH� D� IXQFWLRQWDEOH� WR� SURGXFH� FDOLEUDWHG� WHPSHUDWXUH� YDOXHV� IURP� WKH� UDZ� GDWD�� $QRWKHUFRQVLGHUDWLRQ�UHTXLUHG�LV�WKH�JDLQ�WR�XVH��)RU�PD[LPXP�DFFXUDF\��D�JDLQ�RI���ELW�ZLOO� DOORZ�ELW� OHYHO� UHVROXWLRQ� DW� WKH� H[SHQVH�RI� UHTXLULQJ� WZLFH� DV�PXFKPHPRU\� WR� VWRUH� DV� DQ� �� ELW� YDOXH�� $Q� �� ELW� YDOXH�� KRZHYHU�� XVHV� KDOI� WKHPHPRU\� DQG� ZLOO� RIWHQ� SURYLGH� HQRXJK� UHVROXWLRQ� IRU� WKH� VLJQDO� EHLQJPHDVXUHG��7R�REWDLQ� WKH�PD[LPXP���ELW� UDQJH�RI� D����ELW�$�'�YDOXH��XVH� DJDLQ�RI��[���ZKLFK�GLYLGHV�WKH����ELW�YDOXH�E\����EHIRUH�VWRUDJH�LQ���ELWV�
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7KH�IROORZLQJ�WDEOH�VKRZV�WKH�YDOXHV�REWDLQHG�XVLQJ�WKH�DERYH�HTXDWLRQV�IRU�D:HEHU�WKHUPLVWRU��7KH�YDOXHV�LQ�WKH�ILUVW�WZR�FROXPQV�ZHUH�REWDLQHG�IURP�WKH:HEHU�GDWD�VKHHW�
7HPS���q& 5HVLVWDQFH�N: 92XW �9 ���ELW�YDOXH �[���YDOXH

��� ������� ���� ���� ������ ������ ���� ���� ������ ������ ���� ���� ������ ������ ���� ���� ���� ����� ���� ���� ����� ����� ���� ���� ����� ����� ���� ���� ����� ����� ���� ���� ����� ����� ���� ���� ����� ����� ���� ���� ����� ����� ���� ���� ����� ����� ���� ���� ����� ����� ���� ���� ���� ����� ���� ���� ���� ����� ���� ��� ����� ����� ���� ��� ����� ����� ���� ��� ����� ����� ���� ��� ��
,W�FDQ�EH�VHHQ�WKDW� WKH�DSSUR[LPDWH�UHVROXWLRQ�XVLQJ�DOO����ELWV� LV�������q�ELWZKHUHDV� WKH� DSSUR[LPDWH� UHVROXWLRQ� IRU� �[��� LV� ����� q�ELW�� 7R� XWLOLVH� WKHVHYDOXHV�ZLWKLQ�'/2*�� HQWHU� WKH� ��� ELW� RU� �[��� ELW� YDOXHV� LQ� WKH� IXQFWLRQWDEOH�LQSXW�FROXPQ�DQG�HQWHU�WKH�WHPSHUDWXUH�YDOXHV�LQ�WKH�RXWSXW�FROXPQ�
��WR��9�3UHVVXUH�6HQVRUV
3UHVVXUH�VHQVRUV�ZLWK�D���WR��9�RXWSXW�VKRXOG�EH�FRQQHFWHG�WR�HLWKHU�$���$�RU�$�� VLQFH� WKHVH� LQSXWV� KDYH� D� �N�: SXOO� GRZQ� UHVLVWRU� JLYLQJ� WKH� LQSXW� DUDQJH�RI���WR�����9��7KH�IROORZLQJ�H[DPSOH�FDOLEUDWHV�D������9�VHQVRU�ZLWK�DUDQJH�RI�����36,�
7KH�YROWDJH�UHFRUGHG�E\�WKH�$�'�FRQYHUWHU�LV�JLYHQ�E\�

9 92XW HVV u� ����� 3U
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ZKHUH�93UHVV LV�WKH�RXWSXW�RI�WKH�SUHVVXUH�VHQVRU��7KXV�WKH����ELW�YDOXHV�IRU�WKHOLPLWV�RI�WKH�VHQVRU�FDQ�EH�FDOFXODWHG�WR�EH�
��36,�{ �9� ������DQG������36,�{ �9� �����

7KH�PXOWLSOLHU�FDQ�EH�FDOFXODWHG�IURP�WKHVH�OLPLWV�DV�IROORZV�
5H 5H �DO DO$' $'(QG 6WDUW

(QG 6WDUW
��  ��  ��� ����� ��� � ����

7KH�RIIVHW�FDQ�EH�FDOFXODWHG�DV�IROORZV�
5HDO����0XOWLSOLHU�u $'�� �������������������� �������

,I�XVLQJ�DQ���ELW�JDLQ��PXOWLSO\�WKH�PXOWLSOLHU�RQO\ E\�WKH�JDLQ�IDFWRU�L�H��IRU�DJDLQ�RI��[���WKH�PXOWLSOLHU�EHFRPHV�
0XOWLSOLHU�[��  �0XOWLSOLHU���ELW u ��� ��������u ��� �������

*DLQV�ORZHU�WKDQ��[���FDQ�EH�XVHG�WR�LQFUHDVH�WKH�UHVROXWLRQ�RI�WKH�VWRUHG�GDWDDW� WKH� H[SHQVH� RI� WKH� UDQJH�� 7KH� IROORZLQJ� WDEOH� VKRZV� WKH� UHVROXWLRQV� DQGUDQJHV�IRU�YDULRXV�JDLQV�XVLQJ�WKH�H[DPSOH�SUHVVXUH�VHQVRU�DERYH�
*DLQ 5HVROXWLRQ��36,�SHU�ELW 5DQJH��36,���ELW ������ ��������[�� ������ ��������[� ������ �������[� ������ ������

%HFDXVH� WKH�SUHVVXUH�VHQVRU�KDV�D�PLQLPXP�RXWSXW�RI��9��JDLQV�RI��[�� DQG�[��ZLOO�DOZD\V�UHDG�IXOO�VFDOH�VLQFH
$' 9� � � ��� ����� ��� u u  ��

DQG��[��XVHV�WKH�ORZHVW���ELWV�RI�WKH����ELW�YDOXH�����������DQG��[��XVHV�ELWV��WR�������������
,I�LW�LV�GHVLUHG�WR�FDOLEUDWH�WKH�VHQVRU�LQ�%DU��VLPSO\�VXEVWLWXWH�WKH�%DU�SUHVVXUHUDQJH�IRU�36,�DQG�FDOFXODWH�WKH�PXOWLSOLHU�DQG�RIIVHW��7KXV�D�UDQJH�RI��������36,�LV�HTXLYDOHQW�WR���������%DU�DQG�JLYHV�D�PXOWLSOLHU�RI�������DQG�DQ�RIIVHW�RI������
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/RDG�&HOOV
7KLV�H[DPSOH�ZLOO� ORRN�DW�D� W\SLFDO� ORDG�FHOO�ZLWK�D� WZR�ZLUH�YROWDJH�RXWSXW�6XFK�D�VHQVRU�VKRXOG�EH�FRQQHFWHG�WR�RQH�RI� WKH�GLIIHUHQWLDO�DQDORJXH� LQSXWVL�H��$���WR�$����7KH�GLIIHUHQWLDO�LQSXWV�KDYH�D�UDQJH�RI�����9�WR�����9�ZLWK�9�HTXLYDOHQW�WR�DQ�$'�YDOXH�RI�������&RQVLGHU�D�ORDG�FHOO�FDSDEOH�RI�SXVK�SXOO�RSHUDWLRQ�ZLWK�DQ�RXWSXW�RI�r���9�FRUUHVSRQGLQJ�WR�D�ORDG�RI�r��OEV��7KHVSDQ�RI�$'�YDOXHV�REWDLQHG�IURP�VXFK�D�VHQVRU�LV

����������������u ������WR�����������������u ������ ������WR�����
%HFDXVH� WKH� UDQJH�RI� WKH� UHVXOWDQW�$'�YDOXHV� LV�QRW�YHU\� ODUJH�D����ELW� JDLQPXVW�EH�XVHG�WR�DFKLHYH�JRRG�UHVROXWLRQ��$Q���ELW�JDLQ�VXFK�DV��[��FDQQRW�EHXVHG� WR�DFKLHYH�JRRG� UHVROXWLRQ�EHFDXVH� WKH�$'�YDOXHV� VWDUW�KLJKHU� WKDQ� WKHUDQJH�DFKLHYDEOH�ZLWK�VXFK�D�JDLQ��7KH�UHVROXWLRQ�REWDLQHG�ZLWK�D����ELW�JDLQLV�DV�IROORZV�

������������������ ������P9�ELW
RU

������������������� ���������OEV�ELW
7KLV� YDOXH� FDQ� EH� XVHG� DV� WKH� PXOWLSOLHU� IRU� WKH� VHQVRU�� *LYHQ� WKDW� �OEVFRUUHVSRQGV� WR� DQ� $'� YDOXH� RI� ������ WKH� RIIVHW� FDQ� QRZ� EH� FDOFXODWHG� DVIROORZV�

����������u ��������� �����OEV
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7KHUPRFRXSOH�,QSXWV
(LJKW�WKHUPRFRXSOH�LQSXWV�DUH�DYDLODEOH��DOO�RI�ZKLFK�DUH�GHVLJQHG�IRU�XVH�ZLWKW\SH�. WKHUPRFRXSOHV��(DFK�KDV�D�UDQJH�RI�����WR�����q&�ZKLFK�FRUUHVSRQGVWR�D�UDZ�UHDGLQJ�RI�UHDGLQJ��������
7KH�IROORZLQJ�WDEOH�VKRZV�PXOWLSOLHUV�DQG�RIIVHWV�UHTXLUHG�IRU�YDULRXV�UDQJHVRI�WHPSHUDWXUH�PHDVXUHPHQW�

*DLQ 0XOWLSOLHU 2IIVHW 5DQJH�q&���ELW � ��� ����WR������[� � ��� ����WR�����[� � ��� ����WR�����[� � ��� ����WR�����[� � ��� ����WR�����
6SHHG�,QSXWV
7KH� VSHHG� LQSXWV� DUH� RSWR�LVRODWHG� WZR� ZLUH� LQSXWV�� ,QSXW� KLJK� RFFXUV� DW!���9��LQSXW�ORZ�RFFXUV�DW���9�
6SHHG�LQSXWV�����KDYH�D�UDQJH�RI�����������+]�ZLWK�D�UHVROXWLRQ�RI�����+]�6SHHG�LQSXWV�����KDYH�D�UDQJH�RI����������+]�ZLWK�D�UHVROXWLRQ�RI����+]�
7R�FDOLEUDWH�D�URDG�ZKHHO�VHQVRU�LQ�NSK�
x ,W� LV� QHFHVVDU\� WR� NQRZ� WKH� QXPEHU� RI� SXOVHV� SHU� UHYROXWLRQ� DQG� WKHFLUFXPIHUHQFH�RI�WKH�URDG�ZKHHO��7KHVH�DUH�XVHG�WR�FDOFXODWH�WKH�PHWUHV�SHUSXOVH�x 7KH�VSHHG�FKDQQHOV�UHFRUG�GDWD�LQ����WKV �LQSXWV���WR����RU���WKV �LQSXWV���WR��� RI�+]� L�H�� SXOVHV� SHU� VHFRQG�� 6LQFH� WKH� QXPEHU� RI�PHWUHV� SHU� SXOVH� LVNQRZ�� WKH� PHWUHV� SHU� VHFRQG� FDQ� EH� FDOFXODWHG�� 7KLV� YDOXH� LV� WKHQPXOWLSOLHG� E\� ���������� WR� FRQYHUW� LW� WR� NLORPHWUHV� SHU� KRXU�� 7KXV� WKHPXOWLSOLHU�UHTXLUHG�IRU�FDOLEUDWLQJ�D�VSHHG�VHQVRU�DV�.3+�IRU�D����ELW�JDLQLV�

.3+ 0XOWLSOLHU :KHHO 6L]H3XOVHV SHU UHY 6, UHVROXWLRQ u u ��������
ZKHUH�6,� UHVROXWLRQ LV� WKH� VSHHG� LQSXW� UHVROXWLRQ�ZKLFK� LV� ����+]� IRU� VSHHGLQSXWV���WR���DQG����+]�IRU�VSHHG�LQSXWV���WR����7KH�RIIVHW�ZLOO�DOZD\V�EH���
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7R�FDOFXODWH� D� VSHHG� VHQVRU� LQ�530�� WKH� QXPEHU� RI� WHHWK� RQ� WKH�ZKHHO� �L�H�SXOVHV� SHU� UHY�� QHHG� WR� EH� NQRZQ�� 7KH�PXOWLSOLHU� UHTXLUHG� IRU� FDOLEUDWLQJ� DVSHHG�VHQVRU�DV�530�IRU�D����ELW�JDLQ�LV�
530PXOWLSOLHU 6, UHVROXWLRQ1XPEHU RI WHHWK u ��

ZKHUH�6,� UHVROXWLRQ LV� WKH� VSHHG� LQSXW� UHVROXWLRQ�ZKLFK� LV� ����+]� IRU� VSHHGLQSXWV���WR���DQG����+]�IRU�VSHHG�LQSXWV���WR����7KH�RIIVHW�ZLOO�DOZD\V�EH���
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$QDO\VLQJ�'DWD
2QFH�D�GDWD�ILOH�KDV�EHHQ�RSHQHG��GDWD�FDQ�EH�YLHZHG�DQG�DQDO\VHG�E\�VHYHUDOPHDQV�LQ�'/2*����HDFK�RI�ZKLFK�ZLOO�EH�FRQVLGHUHG�LQ�GHWDLO�EHORZ�
6LPSOH�*UDSKV
7KH�VLPSOH�JUDSK�DOORZV�FKDQQHO�GDWD�WR�EH�SORWWHG�DJDLQVW�WLPH�RU�GLVWDQFH��LIUHFRUGHG���$�W\SLFDO�JUDSK�VFUHHQ�LV�VKRZQ�EHORZ�

7R�DOWHU�WKH�JUDSK�VHWWLQJV��FRPPDQGV�IURP�WKH�JUDSK�PHQX�DUH�XVHG��0DQ\�RIWKHVH�FRPPDQGV�DUH�UHSURGXFHG�LQ�WKH�JUDSK�SRSXS�PHQX��7R�YLHZ�WKLV�PHQX�ULJKW�FOLFN�RQ�WKH�JUDSK�LWVHOI�

)�
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7R�FKDQJH�WKH�OLQHV�SORWWHG��FKRRVH�*UDSK�_�*UDSK DQG�WKH�JUDSK�VHWXS�HGLWRUZLOO�EH�VKRZQ�

,I�WKH�GLVWDQFH�FKDQQHO�ZDV�VXFFHVVIXOO\�UHFRUGHG��LW�ZLOO�EH�SRVVLEOH�WR�VHOHFWSORW�DJDLQVW�GLVWDQFH��2YHUOD\V�FDQ�DOVR�EH�DGGHG�IURP�KHUH�E\�FOLFNLQJ�WKHRYHUOD\�EXWWRQ��2YHUOD\HG�FKDQQHOV�FDQ�EH�IURP�HLWKHU�WKH�H[LVWLQJ�ILOH�RU�IURPDGGLWLRQDO�H[WHUQDOV�ILOHV��8S�WR�IRXU�H[WHUQDO�ILOHV�FDQ�EH�DGGHG��ZKHQ�SORWWHG�RYHUOD\HG�FKDQQHOV�IURP�H[WHUQDO�ILOHV�DUH�SUHFHGHG�ZLWK�D�QXPEHUFRUUHVSRQGLQJ�WR�WKH�ILOH�QXPEHU�LQ�WKH�RYHUOD\�OLVW�
2YHUOD\V�IURP�H[WHUQDO�ILOHV�FDQ�EH�VKLIWHG�UHODWLYH�WR�WKH�EDVH�JUDSK�E\VHOHFWLQJ�*UDSK�_�6KLIW�2YHUOD\V ��7KLV�DOORZV�VWDUWLQJ�SRLQWV�RI�GDWD�WR�EHHDVLO\�V\QFKURQLVHG�
7R�]RRP�LQ�RQ�WKH�JUDSK�WR�YLHZ�WKH�GDWD�LQ�PRUH�GHWDLO�
x 6HOHFW�Graph | Zoom | In��7KH�FXUVRU�ZLOO�FKDQJH�LQWR�D� VKRZLQJ�WKDW\RX�DUH�LQ�[�D[HV�]RRP�PRGH�x &OLFN�RQ�WKH�DUHD�RI�WKH�JUDSK�ZKHUH�\RX�ZDQW�WKH�]RRP�WR�VWDUW�x &OLFN�RQ�WKH�DUHD�RI�WKH�JUDSK�ZKHUH�\RX�ZDQW�WKH�]RRP�WR�HQG��7KH�JUDSKZLOO�EH�UHGUDZQ�ZLWK�WKH�QHZ�]RRP�UDQJH�x 7KH�VHOHFWHG� ]RRP�UDQJH� LV� ERXQGHG�E\� UHG�YHUWLFDO� OLQHV� DW� WKH� VWDUW� DQGHQG��8VLQJ�WKH�VFUROO�EDU�DW�WKH�ERWWRP�RI�WKH�JUDSK��GDWD�RXWVLGH�WKLV�]RRPUDQJH�FDQ�EH�YLHZHG�x ,I�WKHUH�LV�GDWD�RXWVLGH�WKH�VFUROODEOH�UHJLRQ��D� RU� ZLOO�EH�VKRZQ�DW�WKHHGJH�RI�WKH�VFUROODEOH�DUHD��7KHVH�ZLOO�VKLIW�WKH�]RRP�DUHD�WR�WKH�OHIW�RU�ULJKWUHVSHFWLYHO\�x 7R�]RRP�RXW�WR�WKH�SUHYLRXV�]RRP�OHYHO��VHOHFW�*UDSK�_�=RRP�_�2XW �

.H\SDG��

.H\SDG��
&WUO�.H\SDG�
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x 7KH�\�D[LV�FDQ�EH�]RRPHG�LQ�D�VLPLODU�PDQQHU�E\�VHOHFWLQJ�Graph | Zoom

| Expand ZKLFK�ZLOO� FKDQJH� WKH� FXUVRU� WR WR� VKRZ� WKDW� \RX� DUH� LQ� \D[LV�]RRP�PRGH�x 7R� FRQWUDFW� WKH� \� D[LV� WR� WKH� SUHYLRXV� OHYHU�� VHOHFW� *UDSK� _� =RRP� _&RQWUDFW�
7KH� ULJKW� KDQG� VLGH� RI� WKH� JUDSK� VKRZV� WKH� YDOXHV� DW� WKH� FXUUHQW� SRVLWLRQ�VKRZQ� RQ� WKH� JUDSK� E\� D� YHUWLFDO� EODFN� OLQH��� 7KLV� SRVLWLRQ�PDUNHU� FDQ� EHPRYHG� E\� FOLFNLQJ� WKH� OHIW�PRXVH� EXWWRQ� RQ� WKH� JUDSK� DQG� GUDJJLQJ� WKH� EDUZKLOVW� VWLOO� KROGLQJ� WKH�PRXVH� EXWWRQ� GRZQ��$OWHUQDWLYHO\�� WKH� OHIW� DQG� ULJKWFXUVRU�NH\V�FDQ�EH�XVHG��KROGLQJ�WKH�VKLIW�NH\�GRZQ�ZKLOVW�SUHVVLQJ�WKH�FXUVRUNH\V�ZLOO�PRYH�WKH�EDU�WHQ�WLPHV�DV�IDVW��
&OLFNLQJ� WKH�ULJKW�PRXVH�EXWWRQ�RQ� WKH�YDOXHV�DUHD�RI� WKH�JUDSK�ZLOO� VKRZ�DPHQX�DOORZLQJ�OLQH�FRORXUV��VW\OH�DQG�\�D[LV�OLPLWV�WR�EH�FKDQJHG��7KLV�PHQXFDQ�DOVR�EH�XVHG�WR�DGG�ERXQGDU\�OLQHV�IRU�KLJKOLJKWLQJ�UDQJHV�RQ�WKH�JUDSK�
7KH�\�D[LV� ODEHOV�RI� WKH�JUDSK�VKRZ�WKH�UHDO�RU� UDZ�UDQJHV�RI� WKH�JUDSK�� ,I�DSDUWLFXODU�SORW�KDV�RYHUOD\V�� WKH� D[LV� OLPLWV�ZLOO� VKRZ� WKH� FXUUHQW� SHUFHQWDJHUDQJH��%\�FOLFNLQJ�RQ�WKH�\�D[LV��WKH�\�D[LV�ODEHOV�ZLOO�F\FOH�WKURXJK�DOO�DFWXDOFKDQQHO�OLPLWV�IRU�WKDW�SORW�
7KH�IXQFWLRQV�DYDLODEOH�IURP�WKH�$QDO\VLV�PHQX�ZLOO�QRZ�EH�FRQVLGHUHG�

&WUO�.H\SDG�
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6WDWLVWLFV
7KH�VWDWLVWLFV�VFUHHQ�GLVSOD\V�WKH�PLQLPXP��PD[LPXP�DQG�DYHUDJH�YDOXHV�RIDOO� FKDQQHOV� LQ� WKH�EDVH�JUDSK�RYHU� WKH� FXUUHQW� ]RRP�UDQJH� DQG� WKH� WLPHV� DWZKLFK� WKHVH� RFFXU�� 'RXEOH� FOLFNLQJ� WKH� PRXVH� RQ� WKH� WLPH� DW� ZKLFK� DPLQLPXP�RU�PD[LPXP�YDOXH�RFFXUV�ZLOO�]RRP�WKH�JUDSK�LQ�DURXQG�WKLV�SRLQW�$Q�H[DPSOH�VWDWLVWLFV�VFUHHQ�LV�VKRZQ�EHORZ�

)�
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7LPH�'LVWDQFH
7KH�WLPH�GLVWDQFH�SORW�VKRZV�WKH�WLPH�GLIIHUHQFH�EHWZHHQ�RYHUOD\HG�ILOHV�DQGWKH� EDVH� JUDSK� DJDLQVW� GLVWDQFH�$�SRVLWLYH� WLPH� GLIIHUHQFH� LQGLFDWHV� WKDW� WKHEDVH� JUDSK� UXQ� LV� IDVWHU� WKDQ� WKH� RYHUOD\HG� JUDSK�� ZKHUHDV� D� QHJDWLYH� WLPHGLIIHUHQFH�LQGLFDWHV�WKDW�WKH�RYHUOD\HG�JUDSK�LV�IDVWHU�
+LVWRJUDPV
+LVWRJUDP� VKRZV� WKH� IUHTXHQF\� RI� RFFXUUHQFH� RI� YDOXHV� LQ� D� FKDQQHO� DV� DSHUFHQWDJH� RI� WKH� FXUUHQW� ]RRP� UDQJH� WLPH� RU� GLVWDQFH�� &KRRVH�$QDO\VLV� _+LVWRJUDP WR�VKRZ�WKH�KLVWRJUDP�VHWXS�HGLWRU�

6HW� FKDQQHO� WR� WKH� FKDQQHO� IRU� ZKLFK� WKH� KLVWRJUDP� LV� WR� EH� FDOFXODWHG�&RQGLWLRQV�FDQ� WKHQ�EH�DSSOLHG� WR� WKH�KLVWRJUDP� WR� OLPLW� WKH� DPRXQW�RI�GDWDLQFOXGHG�E\�FKHFNLQJ�WKH�:KHQ�ER[�DQG�HQWHULQJ�WKH�FRQGLWLRQ�GHVLUHG��8S�WRWKUHH�FRQGLWLRQV�FDQ�EH�VSHFLILHG�DQG�DUH�FRPELQHG�ZLWK�WKH�ORJLFDO�RSHUDWRUV$1'��25��127��2QO\�YDOXHV�WKDW�PHHW�WKH�VSHFLILHG�FULWHULD�ZLOO�EH�LQFOXGHGLQ� WKH�KLVWRJUDP��7KH�QXPEHU�RI�EDUV� WR�SORW�DQG� WKH�EDU� UDQJHV�FDQ�QRZ�EHVSHFLILHG�

)�

&WUO�)�

&KDQQHO�IRU�ZKLFKWKH�KLVWRJUDP�LV�WREH�FDOFXODWHG
&RQGLWLRQ�ZKLFKPXVW�EH�PHW�IRUD�YDOXH�WR�EHDGGHG�WR�WKHKLVWRJUDP
$GGLWLRQDOFRQGLWLRQV

1XPEHU�RI�EDUVWKH�KLVWRJUDP�LV�WREH�VSOLW�RYHU
6HW�ZKHWKHU�WKHEDU�UDQJHV�DUH�WREH�FDOFXODWHGDXWRPDWLFDOO\�RUVSHFLILHGPDQXDOO\

6HWV�WKH�VWDUW�DQGHQG�EDU�UDQJHV�LILQ�DXWR�UDQJHPRGH5XQ�6DYHWHPSODWHV
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2QFH�WKH�VHWXS�LV�FRPSOHWH��FOLFN�2.�DQG�WKH�KLVWRJUDP�ZLOO�EH�GUDZQ�

2QFH� D� KLVWRJUDP� LV� GUDZQ�� WKH� KLVWRJUDP� HGLWRU� FDQ� EH� UH�HQWHUHG� E\� ULJKWFOLFNLQJ�RQ�WKH�KLVWRJUDP��2QFH�D�KLVWRJUDP�VHWXS�KDV�EHHQ�FUHDWHG�LW�FDQ�EHVDYHG� WR� D� KLVWRJUDP� WHPSODWH� E\� FOLFNLQJ� WKH� 6DYH� EXWWRQ� LQ� WKH� KLVWRJUDPHGLWRU��+LVWRJUDP�WHPSODWHV�FDQ�EH�DVVLJQHG�WR�EXWWRQV�LQ�WKH�KLVWRJUDP�HGLWRUE\� VHOHFWLQJ� &RQILJ� _� 2SWLRQV DQG� HQWHULQJ� WKH� ILOHQDPH� LQ� WKH� KLVWRJUDPEXWWRQV�SDJH�
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;<�3ORWV
;<�SORWV DOORZ�RQH�FKDQQHO�WR�EH�SORWWHG�DJDLQVW�DQRWKHU�WKXV�DOORZLQJ�WKHUHODWLRQVKLS�EHWZHHQ�WKH�WZR�FKDQQHOV�WR�EH�H[SORUHG��7R�FUHDWH�DQ�;<�SORW�FKRRVH�$QDO\VLV�_�;<�3ORW��WKH�;<�SORW�HGLWRU�ZLOO�EH�VKRZQ�

6HW�WKH�;�DQG�<�FKDQQHOV�IRU�ZKLFK�WKH�;<�SORW�LV�WR�EH�GUDZ��&RQGLWLRQV�FDQWKHQ�EH�DSSOLHG� WR� WKH�SORW� WR� OLPLW� WKH�DPRXQW�RI�GDWD� LQFOXGHG�E\�FKHFNLQJWKH�:KHQ ER[�DQG�HQWHULQJ�WKH�FRQGLWLRQ�GHVLUHG��8S�WR�WZR�FRQGLWLRQV�FDQ�EHVSHFLILHG�DQG�DUH�FRPELQHG�ZLWK�WKH�ORJLFDO�RSHUDWRUV�$1'��25��127��2QO\YDOXHV�WKDW�PHHW�WKH�VSHFLILHG�FULWHULD�ZLOO�EH�LQFOXGHG�LQ�WKH�;<�SORW�
7KH�SRLQW� VL]H�FKDQJHV� WKH� VL]H�RI� WKH�SORWWHG�SRLQWV��2Q�SORWV�XVLQJ� D� ODUJHDPRXQW�RI�GDWD��D�VPDOO�SRLQW�VL]H�VKRXOG�EH�XVHG��+RZHYHU��ZKHQ�WKH�GDWD�VHWXVHG�LV�VPDOO��D�ODUJHU�SRLQW�VL]H�KHOSV�WR�VKRZ�DQ\�WUHQGV�LQ�WKH�GDWD

&WUO�)�

&KDQQHOV�WR�EHXVHG�IRU�WKH�;DQG�<�D[HV
&KDQQHOFRQGLWLRQV

6HWV�WKH�VL]H�RIWKH�SORWWHGSRLQWV� 5XQ�VDYHWHPSODWHV
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2QFH�WKH�VHWXS�LV�FRPSOHWH��FOLFN�2.�DQG�WKH�;<�SORW�ZLOO�EH�GUDZQ�

%\� FOLFNLQJ� DQG� KROGLQJ� WKH� OHIW�PRXVH� EXWWRQ� RQ� WKH� JUDSK�� WKH�PRXVH� FDQPRYH�WKH�FURVV�KDLUV�RQ�WKH�SORW��7KH�;�DQG�<�YDOXHV�DW�WKH�FXUUHQW�FURVV�KDLUSRVLWLRQ�DUH�VKRZQ�LQ�WKH�VWDWXV�EDU�DW�WKH�IRRW�RI�WKH�JUDSK�
2QFH� DQ� ;<� SORW� LV� GUDZQ�� WKH� ;<� SORW� HGLWRU� FDQ� EH� UH�HQWHUHG� E\� ULJKWFOLFNLQJ�RQ�WKH�SORW��;<�SORW�VHWWLQJV�FDQ�EH�VDYHG�LQ�DQ�;<�SORW�WHPSODWH�E\FOLFNLQJ� WKH� 6DYH� EXWWRQ� LQ� WKH� HGLWRU�� ;<� WHPSODWHV� FDQ� EH� DVVLJQHG� WREXWWRQV�LQ�WKH�HGLWRU��E\�VHOHFWLQJ�&RQILJ�_�2SWLRQV DQG�HQWHULQJ�WKH�ILOHQDPHLQ�WKH�;<�SORW��EXWWRQV�SDJH�
0DWKV�&KDQQHOV
0DWKV� FKDQQHOV� DOORZ� UHFRUGHG� GDWD� WR� EH� PDWKHPDWLFDOO\� PDQLSXODWHG�� WKHQHZ�GDWD�LV�VWRUHG�LQ�D�PDWKV�FKDQQHO�ZKLFK�EHKDYHV�OLNH�DQ\�RWKHU�UHFRUGHGFKDQQHO�L�H��LW�FDQ�EH�SORWWHG��DQDO\VHG�DQG�HYHQ�XVHG�WR�FUHDWH�DQRWKHU�PDWKVFKDQQHO�
0DWKV� FKDQQHOV� DUH� FUHDWHG� IURP� PDWKHPDWLFDO� H[SUHVVLRQV� GHILQHG� LQ� WKHPDWKV� OLEUDU\��7KLV� DOORZV� WKH� XVHU� WR� EXLOG� XS� D� OLEUDU\� RI� FRPPRQO\� XVHGH[SUHVVLRQV�ZKLFK�FDQ�HDVLO\�EH�DSSOLHG�WR�D�GDWD�ILOH�
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'HILQLQJ�0DWKV�(TXDWLRQV
$�VHWXS�PXVW�EH� ORDGHG� EHIRUH� WKH�PDWKV� OLEUDU\� FDQ� EH� HGLWHG��7R� GHILQH� DQHZ�H[SUHVVLRQ�LQ�WKH�PDWKV�OLEUDU\�
x &OLFN�0DWKV�_�(GLW�/LEUDU\ ��7KH�0DWKV�/LEUDU\�(GLWRU�ZLOO�DSSHDU�

x 6HOHFW� WKH�PDWKV� HTXDWLRQ� WR� HGLW� XVLQJ� WKH� ER[� DW� WKH� ERWWRP� OHIW� RI� WKHVFUHHQ�x 7R�FUHDWH�D�QHZ�HQWU\�LQ�WKH�PDWKV�OLEUDU\��FOLFN�WKH�$GG�EXWWRQ�x 7KH�HTXDWLRQ�ZLOO�DSSHDU�DV�LW�LV�HQWHUHG�LQ�WKH�WRS�OHIW�HGLW�ZLQGRZ�x 7R�DGG�D�FKDQQHO�WR�WKH�HTXDWLRQ��HQVXUH�&KDQQHOV LV�VHOHFWHG�LQ�WKH�2EMHFWER[��WKHQ�FOLFN�RQ�WKH�GHVLUHG�FKDQQHO�IURP�WKH�OLVW�GLVSOD\HG�x 7R�DGG�QXPEHUV�����������
�RU�EUDFNHWV��VLPSO\�W\SH�LQ�XVLQJ�WKH�NH\ERDUG�RUXVH�WKH�PRXVH�ZLWK�WKH�NH\SDG�GLVSOD\HG�WR�WKH�ULJKW�RI� WKH�0DWKV�(GLWRU�1RWH��QR�RSHUDWRUV�KDYH�QR�SUHFHGHQFH�LQ�WKH�0DWKV�(GLWRU��L�H�����
��ZLOOHYDOXDWH�DV��
���8VH�EUDFNHWV� WR�FKDQJH�WKH�HYDOXDWLRQ�RUGHU�� L�H������
��ZLOO�HYDOXDWH�DV���x 7R�DGG�D�PDWKV�IXQFWLRQ��HQVXUH�0DWKV�)XQFWLRQV LV�VHOHFWHG�LQ�WKH�REMHFWER[�� WKHQ� FOLFN� RQ� WKH� GHVLUHG� IXQFWLRQ�� 0DWKV� IXQFWLRQV� DUH� FRPPRQO\XVHG�PDWKHPDWLFDO� IXQFWLRQV� VXFK� DV�/2*��/1��648$5(5227�� HWF�� 6HHWKH�RQ�OLQH�KHOS�IRU�D�IXOO�OLVW�RI�PDWKV�IXQFWLRQV�x 7R�DGG�D� VSHFLDO�PDWKV� IXQFWLRQ�� HQVXUH�6SHFLDO�)XQFWLRQV LV� VHOHFWHG� LQWKH� REMHFW� ER[�� 6SHFLDO�PDWKV� IXQFWLRQV� DUH� WLPH� EDVHG� IXQFWLRQV� VXFK� DV,17(*5$7(��',))(5(17,$7(��),/7(5��HWF��6SHFLDO�IXQFWLRQV�FDQ�RQO\EH�XVHG�RQ� WKHLU�RZQ�ZLWK�D�VLQJOH�FKDQQHO�H�J�� ,17(*5$7(�6SHHG���6HHWKH�RQ�OLQH�KHOS�IRU�D�IXOO�OLVW�RI�VSHFLDO�IXQFWLRQV�

6KLIW�)�
(QWHU�WKH�PDWKVHTXDWLRQ�KHUH
6HOHFW�WKHGHVLUHG�REMHFWOLVW/LVWV�DYDLODEOHREMHFWV�IRU�WKHFXUUHQW�REMHFWOLVW��&OLFN�RQ�DQLWHP�WR�DGG�LW�WRWKH�HTXDWLRQ

7KH�QDPH�RIWKLV�HTXDWLRQ&OLFNLQJ�RQ�WKLVSDG�ZLOO�HQWHUWKDW�V\PERO�LQWRWKH�HTXDWLRQ

6HOHFWV�WKHHTXDWLRQ�WR�HGLW $GGV�GHOHWHV�DQHTXDWLRQ6HOHFWV�KRZ�WKHVHQVRU�LV�WR�EHGHILQHG
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x (QWHU�WH[W��XS�WR����FKDUDFWHUV��LQ�WKH�1DPH HGLW�ER[�WR�LGHQWLI\�WKH�PDWKVFKDQQHO�
7KH�$XWR�&DOLEUDWH DQG�$XWR�5DQJH FKHFN�ER[HV�GHWHUPLQH�KRZ�WKH�VHQVRULV�GHILQHG�ZKHQ�WKH�PDWKV�FKDQQHO�LV�FUHDWHG�
x ,I�$XWR�&DOLEUDWH LV�FKHFNHG��D�PXOWLSOLHU�DQG�RIIVHW�ZLOO�EH�FDOFXODWHG�WRGHULYH� UHDO� YDOXHV� IURP� WKH� ��� ELW� UDZ� PDWKV� FKDQQHO� GDWD�� 2WKHUZLVH�VSHFLI\� D� PXOWLSOLHU� DQG� RIIVHW� �RU� IXQFWLRQ� WDEOH�� LQ� WKH� HGLW� ER[HVSURYLGHG�x ,I�$XWR�5DQJH LV�FKHFNHG��YDOXHV�IRU�WKH�*UDSK�6WDUW�DQG�*UDSK�(QG�ZLOOEH�DXWRPDWLFDOO\�FDOFXODWHG�GHSHQGDQW�RQ�WKH�UDQJH�RI� WKH�FDOFXODWHG�GDWD�2WKHUZLVH�� VSHFLI\�D�YDOXH� IRU� WKH�*UDSK�6WDUW�DQG�*UDSK�(QG� LQ� WKH� HGLWER[HV�SURYLGHG�
6HQVRUV� IRU� PDWKV� FKDQQHOV� DUH� DOORFDWHG� DV� IROORZV�� 0DWKV� &KDQQHO� �� LVVWRUHG�LQ�6HQVRU�����0DWKV���LQ�6HQVRU����DQG�VR�RQ�
2QFH�DOO�GHVLUHG�PDWKV�HTXDWLRQV�KDYH�EHHQ�HQWHUHG��FOLFN�2.��
$GGLQJ�0DWKV�&KDQQHOV
,I� WKHUH�DUH� OHVV�WKDQ����FKDQQHOV�VWRUHG� LQ� WKH� ORJ�ILOH�� LW�ZLOO�EH�SRVVLEOH� WRDGG� D� PDWKV� FKDQQHO�� %HIRUH� D� PDWKV� FKDQQHO� FDQ� EH� HQWHUHG�� $W� OHDVW� RQHPDWKV�OLEUDU\�HQWU\�PXVW�KDYH�EHHQ�GHILQHG��VHH�DERYH��
x 6HOHFW�0DWKV� _� $GG�7R�/RJ� )LOH �� $�ZLQGRZ�ZLOO� EH� GLVSOD\HG� VKRZLQJFXUUHQWO\�XVHG�PDWKV�FKDQQHOV�DQG�DYDLODEOH�HTXDWLRQV�LQ�WKH�PDWKV�OLEUDU\�x 6HOHFW�ZKHUH�WR�FUHDWH�WKH�PDWKV�FKDQQHO�LQ�WKH�OHIW�KDQG�ER[��6HOHFW�$GG1HZ« WR�FUHDWH�D�QHZ�PDWKV�FKDQQHO�RU�VHOHFW�DQ�H[LVWLQJ�PDWKV�FKDQQHOWR�UHSODFH�x 6HOHFW�ZKLFK�PDWKV�HTXDWLRQ�WR�XVH�IURP�WKH�ULJKW�KDQG�ER[��1RWH�WKDW�WKHFKDQQHOV�UHIHUUHG�WR�LQ�WKH�HTXDWLRQ�PXVW�EH�UHFRUGHG�IRU�WKH�PDWKV�FKDQQHOWR�EH�FDOFXODWHG�x &OLFN� 2.�� 7KH� PDWKV� FKDQQHO� ZLOO� EH� FDOFXODWHG�� 7KLV� PD\� WDNH� VHYHUDOVHFRQGV��GHSHQGLQJ�RQ� WKH�FRPSOH[LW\�RI� WKH�HTXDWLRQ�DQG� WKH� VL]H�RI� WKHGDWD� ILOH�� $Q\� HUURUV� HQFRXQWHUHG� ZKLOVW� FDOFXODWLQJ� WKH� FKDQQHO� ZLOO� EHGLVSOD\HG�x 7KH�PDWKV�FKDQQHO�FDQ�QRZ�EH�SORWWHG�DQG�DQDO\VHG�DV�GHVLUHG�

)�
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/DS�7LPLQJ�DQG�$QDO\VLV
'/2*�� KDV� WKH� DELOLW\� WR� SURYLGH� ODS� DQDO\VLV� LQIRUPDWLRQ� IURP� EHDFRQVSRVLWLRQHG�DURXQG�WKH�WUDFN��,I�D�\DZ�RU�J�VHQVRU�LV�ILWWHG�WR�WKH�FDU��LW�LV�DOVRSRVVLEOH�WR�GUDZ�D�PDS�RI�WKH�FLUFXLW��7KLV�DOORZV�GDWD�IRU�D�SDUWLFXODU�DUHD�RQWKH�FLUFXLW�WR�EH�HDVLO\�LGHQWLILHG�
*(06 FDQ�VXSSO\�D�EHDFRQ�WUDQVPLWWHU�DQG�UHFHLYHU�NLW�ZKLFK�HQDEOHV�ODS�RUVWDJH�VHJPHQW�WLPLQJ�WR�EH�FDUULHG�RXW��(DFK�FDU�PXVW�EH�ILWWHG�ZLWK�D�UHFHLYHUWR� SLFN� XS� WKH� EHDFRQ� VLJQDO��$W� OHDVW� RQH� EHDFRQ�PXVW� EH� XVHG�ZKLFK�ZLOOQRUPDOO\�EH�SRVLWLRQHG�RQ�RU�QHDU�WKH�VWDUW�ILQLVK�OLQH��$GGLWLRQDO�EHDFRQV�FDQEH� SODFHG� DURXQG� WKH� FLUFXLW� RU� DORQJ� WKH� VWDJH� VR� WKDW� VSOLW� WLPHV� FDQ� EHPRQLWRUHG�
%HDFRQ�6HWXS�DQG�8VH
7KH�*(06�EHDFRQ�WUDQVPLWWHU�XQLW�FDQ�EH�VHW� WR�RQH�RI����FRGHV�IRU�XQLTXHEHDFRQ� LGHQWLILFDWLRQ� DW� D� VHVVLRQ�� 7KH� EHDFRQ� FRGH� LV� VHW� XVLQJ� WZR� URWDU\VZLWFKHV� LQVLGH� WKH� XQLW�� 7R� RSHQ� WKH� XQLW�� UHPRYH� WKH� IRXU� VFUHZV� LQ� WKHFRUQHUV�RI�WKH�IURQW�SDQHO��2Q�RSHQLQJ�WKH�XQLW�WKH�FLUFXLW�ERDUG�ZLOO�EH�VHHQ�7KH� VZLWFKHV� FDQ� EH� LGHQWLILHG� E\� WKHLU� SRVLWLRQ� RQ� WKH� FLUFXLW� ERDUG� DVIROORZV�

(TXLYDOHQW�WR�EHDFRQ�FRGH���
7KH�IROORZLQJ�WDEOH�VKRZV�WKH�VZLWFK�SRVLWLRQV�IRU�WKH�YDULRXV�EHDFRQ�FRGHV�$OO�RWKHU�VZLWFK�SRVLWLRQV�DUH�LQYDOLG��,I�DQ�LQYDOLG�VZLWFK�SRVLWLRQ�LV�VHOHFWHG�WKH� UHG� /('� RQ� WKH� IURQW� RI� WKH� WUDQVPLWWHU� ZLOO� QRW� LOOXPLQDWH� ZKHQ� WKHEHDFRQ�LV�VZLWFKHG�RQ�
6���������6� �� �� �� ��� ��� ��� ����� �� ��� ��� ��� ��� ����� �� ��� ��� ��� ��� ����� �� ��� ��� ��� ��� ���

6�
6�
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2QFH�WKH�EHDFRQ�FRGH�LV�VHW�DV�GHVLUHG��UHDVVHPEOH�WKH�EHDFRQ��7KH�EHDFRQ�FDQEH�PRXQWHG�RQ�DQ\�VWUXFWXUH�IDFLQJ�WKH�WUDFN��LW�PXVW�EH�PRXQWHG�XSULJKW�
7KH�UHFHLYHU�XQLW� LV� ILWWHG� WR� WKH�FDU� VXFK� WKDW� WKH�ZLQGRZ�VLGH�ZLOO� IDFH� WKHEHDFRQ�DV�LW�SDVVHV��2WKHU�EHDFRQ�WUDQVPLWWHUV�FDQ�EH�PRXQWHG�DW�VSOLW�SRLQWVRQ�WKH�FLUFXLW�EXW�PXVW�EH�SRVLWLRQHG�VXFK�WKDW�WKH\�ZLOO�DOO�IDFH�WKH�VDPH�VLGHRI�WKH�FDU��$V�WKH�FDU�SDVVHV�WKH�EHDFRQV��WKH�EHDFRQ�FRGH�ZLOO�EH�UHFRUGHG�
/DS�$QDO\VLV
2QFH� ODS�GDWD� KDV�EHHQ� UHFRUGHG�� DQG� UHDG� LQWR�'/2*���� D� YLHZ�RI� WKH� ODSWLPHV�FDQ�EH�GLVSOD\HG�E\�VHOHFWLQJ�$QDO\VLV�_�/DS�7LPHV �

7KH�ODS�PDUNHU�FROXPQ�VKRZV�WKH�W\SH�RI�PDUNHU��0DUNHU�W\SH�DUH�VKRZQ�LQWKH�IROORZLQJ�WDEOH
0DUNHU�7\SH 'HVFULSWLRQ3RZHU�8S 5HFRUGHG�ZKHQ�ORJJHU�LV�SRZHUHG�XS5HF�6ZLWFK 5HFRUGHG�ZKHQ�5HFRUG�6ZLWFK�VHW�WR�21+DQG�0DUNHU 5HFRUGHG�ZKHQ�KDQG�PDUNHU�EXWWRQ�LV�SUHVVHG%HDFRQ 5HFRUGHG�ZKHQ�UHFHLYHU�SDVVHV�EHDFRQ�WUDQVPLWWHU

)�
0DUNHU�W\SH�QXPEHU5XQ�WLPHDW�ZKLFKPDUNHURFFXUHG'LIIHUHQFH�IURPSUHYLRXV�PDUNHU

$YHUDJHVSHHG�IRUWKH�ODS
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7R�FRPSDUH�ODSV��6HOHFW�*UDSK�_�/DS�3ORW��7KH�ODS�SORW�VHWXS�HGLWRU�LV�VLPLODUWR�WKH�JUDSK�VHWXS�HGLWRU�

,Q� WKLV� FDVH�� KRZHYHU�� LW� LV� SRVVLEOH� WR� VHOHFW� WKH� ODS� QXPEHU� WR� SORW�� ,I� LW� LVGHVLUHG� WR� RYHUOD\� DQRWKHU� ODS� RQ� WKH� EDVH� ODS�� VHOHFW� D� ODS� IRU� /DS� %�� 7RRYHUOD\�D� ODS�IURP�DQRWKHU�ILOH��VHOHFW�DGG�ILOH� WR�DGG�WKH�ILOH�DQG� WKHQ�VHOHFWWKH� ODS� QXPEHU�� )LOHV� DGGHG� DUH� FRQVLGHUHG� WR� EH� VWDQGDUG� RYHUOD\� ILOHV� DQGZLOO�DSSHDU�LQ�WKH�RYHUOD\�HGLWRU��&RQYHUVHO\��ILOHV�DGGHG�LQ�WKH�RYHUOD\�HGLWRUZLOO�EH�DYDLODEOH�LQ�WKH�ODS�SORW�VHWXS��&OLFN�GUDZ�WR�GUDZ�WKH�ODS�SORW�
7KH�ODS�SORW�DSSHDUV�VLPLODU�WR�WKH�VWDQGDUG�JUDSK��DSDUW�IURP�ODS�LQIRUPDWLRQEHORZ�WKH�[�D[LV�� ,I�DQ�RYHUOD\� ODS�KDV�EHHQ�VSHFLILHG�� WKH�YDOXHV�DUHD� WR� WKHULJKW�RI�WKH�JUDSK�ZLOO�VKRZ�D�GLIIHUHQFH�YDOXH�ZKLFK�LV�WKH�GLIIHUHQFH�EHWZHHQWKH�WZR�ODSV�IRU�WKDW�FKDQQHO�DW�WKH�FXUUHQW�SRVLWLRQ�PDUNHU�SRVLWLRQ�
7UDFN�'UDZLQJ
,I�\DZ�RU� ODWHUDO�J�DUH� UHFRUGHG�� LW� LV�SRVVLEOH� WR�GLVSOD\�D�SORW�RI� WKH�FLUFXLWGULYHQ��2QFH�GLVSOD\HG��WKH�FLUFXLW�FDQ�EH�VSOLW�XS�LQWR�VHJPHQWV�DQG�DQDO\VLVRI�WKH�YDULRXV�VWDWLVWLFV�HQWHULQJ��GXULQJ�DQG�H[LWLQJ�WKH�VHJPHQW�FDQ�EH�FDUULHGRXW�
%HIRUH�WUDFN�GUDZLQJ�FDQ�EH�FDUULHG�RXW��LW�LV�QHFHVVDU\�WR�DFFXUDWHO\�FDOLEUDWHWKH�\DZ�RU�J�VHQVRU�EHLQJ�XVHG��'/2*�� LQFRUSRUDWHV�DQ�DXWRPDWLF�\DZ�DQGJ�VHQVRU�FDOLEUDWLRQ�URXWLQH�

&WUO���/ 1XPEHU�RIVHSDUDWH�SORWVWR�VKRZ�RQWKH�JUDSK 6HOHFW�ZKLFKFKDQQHO�WR�GUDZRQ�HDFK�SORW

6HOHFW�ZKLFK�ODSQXPEHUV�WR�SORW
6HOHFW�VRXUFH�IRUODS�%��LI�DQ\�
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7R�FDOLEUDWH�WKH�VHQVRUV�
x 'ULYH�D�VLPSOH�FLUFXLW��D�VPDOO�FLUFOH�LV�DGHTXDWH��ZKLOVW�ORJJLQJ�\DZ�RU�J�VSHHG�DQG�GLVWDQFH�x (QVXUH� WKDW� WKH� VWDUW� DQG� HQG� SRLQWV� RI� WKH� FLUFXLW� DUH� QRWHG�� 7KLV� FDQ� EHGRQH�XVLQJ� ODS�PDUN�EHDFRQV�RU� MXVW�E\� UHFRUGLQJ� WKH� WLPH� UHODWLYH� WR� WKHVWDUW�RI�ORJJLQJ�x 5HDG�WKH�GDWD�IURP�WKH�FDUG�LQWR�'/2*���x 6HOHFW�$QDO\VLV�_�'UDZ�7UDFN WR�VKRZ�WKH�WUDFN�RSWLRQV�HGLWRU�x 2Q�WKH�'HILQH�7UDFN�SDJH�VHW�WUDFN�W\SH�WR�FLUFXLW�DQG�VSHFLI\�WKH�VWDUW�DQGHQG�RI�WKH�WUDFN�DV�IROORZV�x ,I�WKH�WUDFN�OLPLWV�DUH�GHILQHG�E\�ODS�PDUNHUV��VHW�*HW�7UDFN�/LPLWV)URP WR�/DS�0DUNHUV�DQG�VSHFLI\�WKH�ODS�PDUNHU�DQG�ODS�QXPEHU�WRXVH�LQ�WKH�/DS�0DUNHUV ER[�x ,I�WKH�VWDUW�DQG�HQG�WLPH�RI�WKH�ODS�LV�NQRZQ�UHODWLYH�WR�WKH�VWDUW�RIWKH� ORJ��VHOHFW�$EVROXWH�7LPH LQ� WKH�*HW�7UDFN�/LPLWV�)URP� ER[DQG�VSHFLI\�WKH�WLPH�LQ�WKH�$EVROXWH�WLPH ER[�x 6HOHFW�WKH�6HQVRU�SDJH�RI�WKH�HGLWRU�DQG�VHW�WKH�6HQVRU�7\SH WR�WKH�W\SH�RIVHQVRU�EHLQJ�XVHG�L�H��<DZ�RU�J�DQG�VHW�WKH�FKDQQHO�WR�ZKHUH�WKH�VHQVRU�LVVWRUHG�� ,I� D� J� VHQVRU� LV� EHLQJ� XVHG�� LW� ZLOO� DOVR� EH� QHFHVVDU\� WR� VSHFLI\� DZKHHO�VSHHG�VHQVRU�WR�XVH�x &OLFN�WKH�&DOLEUDWH�DV EXWWRQ�WR�VWDUW�WKH�FDOLEUDWLRQ�SURFHVV��3URJUHVV�ZLOOEH� VKRZQ� DQG� RQFH� FDOLEUDWLRQ� KDV� ILQLVKHG�� D� PHVVDJH� ZLOO� DSSHDUUHSRUWLQJ� ZKHWKHU� RU� QRW� WKH� FDOLEUDWLRQ� SURFHVV� ZDV� VXFFHVVIXO�� ,IXQVXFFHVVIXO�� FKHFN� WKDW� WKH� WUDFN� OLPLWV� DQG� VHQVRU� W\SH� KDYH� EHHQVSHFLILHG�FRUUHFWO\�
7KLV�VHQVRU�FDOLEUDWLRQ�FDQ�QRZ�EH�XVHG�IRU�DOO�UXQV�XVLQJ�WKLV�VHQVRU��,I�D�QHZRU�GLIIHUHQW�VHQVRU�LV�XVHG��LW�LV�DGYLVDEOH�WR�FDOLEUDWH�WKH�VHQVRU�DJDLQ�
:LWK� WKH� VHQVRU� FDOLEUDWHG�� WKH� WUDFN� FDQ� QRZ�EH� GUDZQ�E\� FOLFNLQJ� WKH�2.EXWWRQ��%\�PRYLQJ�WKH�SRVLWLRQ�PDUNHU�DFURVV�WKH�JUDSK�� WKH�UHODWLYH�SRVLWLRQRQ� WKH� WUDFN�ZLOO� EH� VKRZQ� E\� D� UHG� FLUFOH�� 7KH� VWDUW� SRLQW� DQG� GLUHFWLRQ� RIWUDYHO�LV�VKRZQ�E\�D�JUHHQ�OLQH�DUURZ�
7KH�WUDFN�RSWLRQV�HGLWRU�FDQ�EH�VKRZQ�DJDLQ�E\�ULJKW�FOLFNLQJ�RQ�WKH�WUDFN�DQGVHOHFWLQJ� WUDFN�RSWLRQV��,I�VHFWLRQ� WUDFN� LV�FKHFNHG� LQ� WKH�RSWLRQV�SDJH�RI� WKHHGLWRU�� WKH� WUDFN�ZLOO� EH� VHJPHQWHG� LQWR� LQGLYLGXDO� FRUQHUV� DQG� VWUDLJKWV��%\VHOHFWLQJ�WKH�6HJPHQW�$QDO\VLV�RSWLRQ�IURP�WKH�WUDFN�SRS�XS�PHQX��WKH�HQWU\DQG�H[LW�SRLQWV�IRU�VHJPHQWV�RI�WKH�WUDFN�FDQ�EH�DQDO\VHG�

)�
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&KDQQHO�$ODUPV
&KDQQHO� DODUPV� FDQ� EH� XVHG� WR� DOHUW� XVHUV� LI� GDWD� LQ� D� FKDQQHO� H[FHHGV� DSUHGHILQHG� OLPLW�� $ODUPV� FDQ� DOVR� EH� VHW� WR� EH� FRQGLWLRQDO� RQ� WZR� FKDQQHOVH[FHHGLQJ�WKHLU�OLPLWV��$�PD[LPXP�RI�����DODUPV�FDQ�EH�VHW��$�VHWXS�ILOH�PXVWEH�ORDGHG�EHIRUH�$ODUPV�FDQ�EH�HGLWHG�
&UHDWLQJ�(GLWLQJ�&KDQQHO�$ODUPV
7R�FUHDWH�HGLW�FKDQQHO�DODUPV�
x &KRRVH�$ODUPV�_�&UHDWH WR�FUHDWH�D�QHZ�DODUP�OLVW�RU�$ODUPV�_�(GLW WR�HGLWWKH�FXUUHQW�DODUPV�OLVW��7KH�$ODUPV�HGLWRU�ZLOO�EH�LQYRNHG��(QWHU�WKH�GHVLUHGDODUP�SDUDPHWHUV�LQ�WKH�UHOHYDQW�FROXPQV�x $ODUP�1DPH���$����FKDUDFWHU�QDPH�IRU�WKH�DODUP�x &KDQQHO���7KH�FKDQQHO�WR�ZKLFK�WKLV�DODUP�ZLOO�DSSO\��7KH�FKDQQHO�QDPHVDUH�REWDLQHG�IURP�WKH�FXUUHQWO\�ORDGHG�VHWXS�x �!���,I�!�LV�VSHFLILHG��WKH�DODUP�LV�DFWLYDWHG�LI�WKH�/LPLW�LV�H[FHHGHG��,I���LVVSHFLILHG��WKH�DODUP�LV�DFWLYDWHG�LI�WKH�FKDQQHO�YDOXH�IDOOV�EHORZ�WKH�/LPLW�x /LPLW���7KH�QXPHULFDO�YDOXH�RI�WKH�OLPLW�x :LWK���6SHFLILHV�LI�DQRWKHU�FKDQQHO�OLPLW�KDV�WR�EH�H[FHHGHG�WR�DFWLYDWH�WKHDODUP�� ,I� 121(� LV� VSHFLILHG�� WKH� DODUP� LV� EDVHG� RQ� WKH� SUHFHGLQJSDUDPHWHUV�RQO\��,I�$1'��127�RU�25�DUH�VSHFLILHG�� WKH�ILUVW�&KDQQHO��!/LPLW VHTXHQFH� LV�FRPELQHG�ZLWK� WKH� VHFRQG�&KDQQHO��!�/LPLW VHTXHQFHZLWK�WKH�VSHFLILHG�ORJLFDO�RSHUDWRU�x &OLFN�WKH�$GG�EXWWRQ�RU�,QVHUW�NH\�WR�DGG�D�QHZ�DODUP�x &OLFN� WKH�5HPRYH� EXWWRQ� RU�'HOHWH� NH\� WR� UHPRYH� WKH� FXUUHQWO\� VHOHFWHGDODUP�� 7KH� DUURZ� NH\V� FDQ� EH� XVHG� WR� QDYLJDWH� DURXQG� WKH� DODUPV� JULG�:KHQ�WKH�GHVLUHG�LWHP�LV�KLJKOLJKWHG��SUHVVLQJ�WKH�VSDFH�EDU�DOORZV�LW�WR�EHHGLWHG��3UHVVLQJ�WKH�(QWHU�NH\�UHWXUQV�WR�QDYLJDWH�PRGH�x :KHQ�WKH�DODUPV�KDYH�EHHQ�FUHDWHG�DV�GHVLUHG��VDYH� WKHP�XVLQJ�$ODUPV�_6DYH�

)��
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'/2*�����'$���5HIHUHQFH

$SSHQGL[�$���/RJJHU�3LQ�2XWV ����

7KH�IROORZLQJ�WDEOH�VKRZV�VRPH�H[DPSOH�DODUPV�DQG�WKHLU�PHDQLQJV�
$ODUP 0HDQLQJ:DWHU�7HPS�!���� $FWLYDWHG�LI�WKH�ZDWHUWHPSHUDWXUH�H[FHHGV����2LO�3UHVVXUH�����$1'�(QJLQH�530�!����� $FWLYDWHG�LI�WKH�RLO�SUHVVXUHIDOOV�EHORZ���DQG�WKH�HQJLQH530�LV�JUHDWHU�WKDQ�������,I�WKH530�LV�OHVV�WKDQ�������WKHDODUP�ZLOO�QRW�DFWLYDWH/HIW�6SHHG�!�����25�5LJKW�6SHHG�!���� $FWLYDWHG�LI�HLWKHU�WKH�OHIW�RUULJKW�VSHHG�H[FHHGV����

8VLQJ�&KDQQHO�$ODUPV
2QFH� WKH� FKDQQHO� DODUPV� KDYH� EHHQ� FUHDWHG� DV� GHVLUHG�� WKH\� FDQ� EH� XVHG� DVIROORZV�
x 6HOHFW�ZKHQ�WR�VKRZ�DQ\�DODUPV�x ,I�$ODUPV�_�$FWLYH�2Q�5HDG LV�FKHFNHG��DQ\�DODUPV�DFWLYDWHG�ZLOOEH�VKRZQ�ZKHQ�D�FDUG�LV�UHDG�x ,I�$ODUPV�_�$FWLYH�2Q�2SHQ LV�FKHFNHG��DQ\�DODUPV�DFWLYDWHG�ZLOOEH�VKRZQ�ZKHQ�D�ORJ�ILOH�LV�RSHQHG�x $ODUPV�_�6KRZ�IRU�&XUUHQW FDQ�EH�XVHG�WR�VKRZ�DODUPV�IRU�WKH�FXUUHQWO\DFWLYH�GDWD�ILOH�
7KH�ODVW�ORDGHG�DODUP�ILOH�ZLOO�DXWRPDWLFDOO\�EH�ORDGHG�RQ�VWDUWLQJ�'/2*���$� QHZO\� FUHDWHG� VHW� RI� DODUPV� PXVW� EH� VDYHG� EHIRUH� LW� FDQ� EH� XVHG� DV� WKHGHIDXOW�DODUP�OLVW�
,I�DQ\�DODUP�OLPLWV�DUH�DFWLYDWHG��WKH�DODUP�UHSRUW�ZLOO�EH�VKRZQ��7KLV�VKRZVWKH� DODUP� DFWLYDWHG�� WKH� WLPH� DW� ZKLFK� LW� ZDV� LQLWLDOO\� DFWLYDWHG� DQG� WKHGXUDWLRQ�IRU�ZKLFK�LW�ZDV�DFWLYDWHG��7KH�PLQLPXP�DQG�PD[LPXP�YDOXHV�RI�WKHPDLQ�DODUP�FKDQQHO�RYHU�WKH�DODUPV¶�GXUDWLRQ�ZLOO�DOVR�EH�VKRZQ��%\�GRXEOHFOLFNLQJ�RQ� WKH�DODUP�� WKH�JUDSK�ZLOO�EH�DXWRPDWLFDOO\�]RRPHG�LQ�DURXQG� WKHLQLWLDO�DODUP�RFFXUUHQFH�SRLQW�

6KLIW�)��
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$SSHQGL[�$���/RJJHU�3LQ�2XWV
7KH�'$���ORJJHU�LV�ILWWHG�ZLWK���FRQQHFWRUV�DV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�

&RQQHFWRU 7\SH 3RVLWLRQ3� ��ZD\�'�W\SH )URQW�7RS�/HIW3� ��ZD\�'�W\SH )URQW�7RS3� ���ZD\�'�W\SH )URQW�%RWWRP3� ��SLQ�&$1 )URQW�7RS�5LJKW3� ���ZD\�'�W\SH 5HDU
1RWH�WKDW�WKH�5HDU�RI�WKH�ORJJHU�LV�FRQVLGHUHG�WR�EH�WKH�HQG�ZLWK�WKH�3&0&,$FDUG�VORW�
(DFK�RI�WKH�FRQQHFWRUV�DUH�FRQILJXUHG�DV�IROORZV�
3�����ZD\�'�W\SH��� 6HULDO�7[������ 6HULDO�5[���� ���9�SRZHU�� 6HULDO��9�� %HDFRQ�UHFHLYHU�LQSXW�� ���9�SRZHU���� 5HFRUG�VZLWFK
3�����ZD\�'�W\SH����� 6HULDO��9�� 6HULDO�7[���� 6HULDO�5[���� 6HULDO�5[���������� 6HULDO�7[��
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3������'�W\SH���� $QDORJ��9�UHI ������ $QDORJ�&K��� ����$QDORJ�&K������ $QDORJ�&K��� ����$QDORJ�&K������ $QDORJ�&K��� ����$QDORJ�&K������ $QDORJ�&K��� ����$QDORJ�&K������ $QDORJ�&K��� ����$QDORJ�&K������� $QDORJ�&K���� ����$QDORJ�&K� ����� $QDORJ�&K���� ����$QDORJ�&K������� $QDORJ�&K���� ����$QDORJ�&K��������6SHHG�,QSXW����YH ����6SHHG�,QSXW����YH����6SHHG�,QSXW����YH ����6SHHG�,QSXW����YH����6SHHG�,QSXW����YH ����6SHHG�,QSXW����YH����6SHHG�,QSXW����YH ����6SHHG�,QSXW����YH����6SHHG�,QSXW����YH ��� 6SHHG�,QSXW����YH����6SHHG�,QSXW����YH ���6SHHG�,QSXW����YH���� ������� ������� �������
3���&DQ�EXV������� &$1�/���� &$1�+
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3������'�W\SH���� $QDORJ��9�UHI ����$QDORJ�&K������YH��� $QDORJ�&K������YH ����$QDORJ�&K������YH��� $QDORJ�&K������YH ����$QDORJ�&K������YH��� $QDORJ�&K������YH ����$QDORJ�&K������YH��� $QDORJ�&K������YH ����$QDORJ�&K������YH��� $QDORJ�&K������YH ����$QDORJ�&K������YH��� $QDORJ�&K������YH ����$QDORJ�&K������YH��� $QDORJ�&K������YH ����$QDORJ�&K������YH��� $QDORJ�&K������YH ������� ����$QDORJ��9�UHI���� ����7KHUPRFRXSOH����YH����7KHUPRFRXSOH����YH ����7KHUPRFRXSOH����YH����7KHUPRFRXSOH����YH ����7KHUPRFRXSOH����YH����7KHUPRFRXSOH����YH ����7KHUPRFRXSOH����YH����7KHUPRFRXSOH����YH ����7KHUPRFRXSOH����YH���� 7KHUPRFRXSOH����Y ����7KHUPRFRXSOH����YH���� 7KHUPRFRXSOH����YH ��� 7KHUPRFRXSOH����YH���� 7KHUPRFRXSOH����YH ����7KHUPRFRXSOH����YH���� 7KHUPRFRXSOH����YH
:KHQ�ZLULQJ�XS�VHQVRUV�WR�DQDORJXH�LQSXWV��DOZD\V�HQVXUH�WKDW�WKH�VHQVRU��9LV�FRQQHFWHG�WR�$QDORJ��9�UHIHUHQFH��)DLOXUH�WR�GR�WKLV�ZLOO�UHVXOW�LQ�LQFRUUHFWDQG�VSXULRXV�UHVXOWV�


