
6<60$&
&����+�&����+
&9�����&9�����&90�
&����76���
7KHUPRFRXSOH ,QSXW 0RGXOH
2SHUDWLRQ 0DQXDO
-DQXDU\ ����



1RWLFH�
20521 SURGXFWV DUH PDQXIDFWXUHG IRU XVH E\ D TXDOLILHG RSHUDWRU DFFRUGLQJ WR SURSHU SURFHGXUHV
DQG RQO\ IRU WKH SXUSRVHV GHVFULEHG LQ WKLV PDQXDO�

7KH IROORZLQJ FRQYHQWLRQV DUH XVHG WR LQGLFDWH DQG FODVVLI\ ZDUQLQJV LQ WKLV PDQXDO� $OZD\V KHHG WKH
LQIRUPDWLRQ SURYLGHG ZLWK WKHP�

'$1*(5� ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ ORVV RI OLIH RU VHULRXV
LQMXU\�

&DXWLRQ ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ PLQRU LQMXU\ RU GDP�
DJH WR WKH SURGXFW�

20521 3URGXFW 5HIHUHQFHV
$OO 20521 SURGXFW QDPHV DUH FDSLWDOL]HG LQ WKLV PDQXDO�

7KH DEEUHYLDWLRQ &K� ZKLFK DSSHDUV LQ VRPH GLVSOD\V DQG RQ VRPH 20521 SURGXFWV� PHDQV ZRUG
DQG LV VRPHWLPHV DEEUHYLDWHG :G LQ GRFXPHQWDWLRQ�

9LVXDO $LGV
7KH IROORZLQJ KHDGLQJV DSSHDU LQ WKH OHIW FROXPQ RI WKH PDQXDO WR KHOS \RX ORFDWH GLIIHUHQW W\SHV RI
LQIRUPDWLRQ�

1RWH ,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUD�
WLRQ RI WKH SURGXFW�

�� �� ���� �� ,QGLFDWHV OLVWV RI RQH VRUW RU DQRWKHU� VXFK DV SURFHGXUHV� SUHFDXWLRQV�
HWF�

» 20521� ����
$OO ULJKWV UHVHUYHG� 1R SDUW RI WKLV SXEOLFDWLRQ PD\ EH UHSURGXFHG� VWRUHG LQ D UHWULHYDO V\VWHP� RU WUDQVPLWWHG� LQ DQ\
IRUP� RU E\ DQ\ PHDQV� PHFKDQLFDO� HOHFWURQLF� SKRWRFRS\LQJ� UHFRUGLQJ� RU RWKHUZLVH� ZLWKRXW WKH SULRU ZULWWHQ SHUPLV�
VLRQ RI 20521�

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� 0RUHRYHU� EHFDXVH 20521 LV
FRQVWDQWO\ VWULYLQJ WR LPSURYH LWV KLJKïTXDOLW\ SURGXFWV� WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV VXEMHFW WR FKDQJH
ZLWKRXW QRWLFH� (YHU\ SUHFDXWLRQ KDV EHHQ WDNHQ LQ WKH SUHSDUDWLRQ RI WKLV PDQXDO� 1HYHUWKHOHVV� 20521 DVVXPHV QR
UHVSRQVLELOLW\ IRU HUURUV RU RPLVVLRQV� 1HLWKHU LV DQ\ OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ IURP WKH XVH RI WKH LQIRUPD�
WLRQ FRQWDLQHG LQ WKLV SXEOLFDWLRQ�



LLL

7$%/( 2) &217(176

6(&7,21 �
,QWURGXFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7HUPLQRORJ\ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 4XLFN 6WDUW 3URFHGXUH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'HIDXOW 6HWWLQJV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 5RWDU\ 6ZLWFKHV DQG -XPSHUV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 'DWD )RUPDW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 0HPRU\ 0DS �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 'HIDXOW /DGGHU 3URJUDPV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 5HIHUHQFH 0DQXDOV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
0RGXOH &RPSRQHQWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8QSDFNLQJ WKH 0RGXOH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0RGHO 1XPEHUV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0RGXOH ,GHQWLILFDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QGLFDWRUV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ WKH 5RWDU\ 6ZLWFKHV DQG -XPSHUV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 7KHUPRFRXSOH 7\SH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ��� :RUG 0RGH -XPSHU �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
,QVWDOODWLRQ DQG :LULQJ �� � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QVWDOODWLRQ DQG :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 6LJQDO 5HTXLUHPHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3RZHU &RQVXPSWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 0RGXOH /RFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� :LULQJ 3UDFWLFHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 6HWWLQJ 7KHUPRFRXSOH ,QSXW 5DQJH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ WKH 0RGXOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0RXQWLQJ WKH 0RGXOH WR WKH %DFNSODQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ 'LDJUDPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 0RGXOH )URQW (QG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6LQJOH�HQGHG DQG 'LIIHUHQWLDO 0LOOLYROW ,QSXW ZLWK 6KLHOG

��� FRPPRQ� VKLHOG� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� *URXQGHG DQG 8QJURXQGHG 7KHUPRFRXSOH ZLWKRXW 6KLHOG ��� � � � � � � � � � � � �
�ï�ï� *URXQGHG DQG 8QJURXQGHG 7KHUPRFRXSOH ZLWK 6KLHOG ��� � � � � � � � � � � � � � � �
�ï�ï� &DEOH &RQQHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
3ULQFLSOHV RI 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 7KHRU\ RI 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $�' &RQYHUVLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5HDGLQJ WKH 'DWD )RUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� %ORFN 'LDJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &RPPXQLFDWLRQV ZLWK WKH 3/& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 0RGXOH 'DWD )RUPDWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QWHOOLJHQW )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� ,QWHOOLJHQW )XQFWLRQ 3URFHVVLQJ 2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � �



LY

�ï�ï� 6FDOLQJ 'HVFULSWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $YHUDJLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� )LOWHULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3HDN +ROG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $ODUPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ((3520 )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 0RGXOH ,QWHUQDO 3URFHVVLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
3URJUDPPLQJ WKH 0RGXOH ��� � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0RGXOH 0HPRU\ 0DS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 8VLQJ WKH 0RGXOH 0HPRU\ 0DS &RQILJXUDWLRQ 6KHHW ��� � � � � � � � � � � � � � � � � �
�ï� 7URXEOHVKRRWLQJ 0HPRU\ 0DS (UURU )ODJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QWHUIDFH WR WKH 3/& � � :RUG 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3URJUDPPLQJ ([DPSOHV RI ��:RUG 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 8VLQJ WKH 0RGXOH &RQILJXUDWLRQ :RUNVKHHW ï $SSHQGL[ ' ��� � � � � � � � � � � � �
�ï�ï� 8VLQJ WKH 3RLQWHU :RUG LQ WKH 0RGXOH 0HPRU\ 0DS ��� � � � � � � � � � � � � � � � � �
�ï�ï� :ULWLQJ 'DWD WR WKH 0RGXOH � ,�2 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5HDGLQJ 'DWD IURP WKH 0RGXOH ï ,�2 5HDG ��� � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7\SLFDO 3URJUDPPLQJ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� ,QWHUIDFH WR WKH 3/& XVLQJ ��:RUG 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3URWRFRO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 3URJUDPPLQJ ([DPSOHV RI ��:RUG 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� :ULWLQJ 'DWD WR WKH 0RGXOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5HDGLQJ 'DWD IURP WKH 0RGXOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6HWWLQJ DQG 5HVHWWLQJ� (QDEOHV DQG 5HVHWV ��� � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3URJUDPPLQJ 1RWH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 8VLQJ WKH +HDUWEHDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$33(1',&(6
$33(1',; $

6WDQGDUG 0RGHOV DQG 0DQXDOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
$33(1',; %

6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
$33(1',; &

'LPHQVLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
$33(1',; '

&RQILJXUDWLRQ :RUNVKHHW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
$33(1',; (

0RGXOH 0HPRU\ 0DS 9DOXHV DQG )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

,QGH[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HYLVLRQ +LVWRU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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,QWURGXFWLRQ

�ï� 7HUPLQRORJ\ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 4XLFN 6WDUW 3URFHGXUH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'HIDXOW 6HWWLQJV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 5RWDU\ 6ZLWFKHV DQG -XPSHUV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 'DWD )RUPDW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 0HPRU\ 0DS �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 'HIDXOW /DGGHU 3URJUDPV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 5HIHUHQFH 0DQXDOV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 7HUPLQRORJ\
7KH IROORZLQJ WHUPV DUH XVHG WKURXJKRXW WKLV PDQXDO� 5HYLHZ WKHVH WHUPV DV
QHFHVVDU\�

1RWH� $OHUWV WKH XVHU DERXW VSHFLDO IHDWXUHV RU SURFHGXUHV�

&DXWLRQ� ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW
LQ PLQRU LQMXU\ RU GDPDJH WR WKH SURGXFW�

'$1*(5�� ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW
LQ ORVV RI OLIH RU VHULRXV LQMXU\�

� :RUG 0RGH 5HIHUV WR WKH � ZRUG FRPPXQLFDWLRQ PRGH EHWZHHQ
WKH ,�2 PRGXOH DQG WKH 3/&·V &38� 7KLV PRGH
FRPPXQLFDWHV ZLWK WKH &38 XVLQJ WZR ,�2 ZRUGV DQG
WKH 6SHFLDO ,�2 5HDG DQG :ULWH FRPPDQGV�

� :RUG 0RGH 5HIHUV WR WKH � ZRUG FRPPXQLFDWLRQ PRGH EHWZHHQ
WKH ,�2 PRGXOH DQG WKH 3/&·V &38� 7KLV PRGH
FRPPXQLFDWHV ZLWK WKH &38 XVLQJ IRXU ,�2 :RUGV
DQG 6WDQGDUG 'DWD 0RYHPHQW ,QVWUXFWLRQV�

'DWD 0HPRU\ 5HIHUV WR WKH �� ELW UHJLVWHU PHPRU\ LQ WKH 3/&·V
&38 XVHG WR VWRUH DQG PDQLSXODWH GDWD�

%LW 6HW E\ WKH XVHU WR HQDEOH D SDUWLFXODU IXQFWLRQ�
� 2))�',6$%/(� � 21�(1$%/(

/6% /HDVW VLJQLILFDQW ELW�
-XPSHU 3LQV
�� VHWV RI �� SLQV�

-XPSHU SLQV FRQVLVW RI �� SLQV SHU WHUPLQDO� 7KHUH
DUH HLJKW WHUPLQDOV� -XPSHUV DUH LQVWDOOHG RQ D SDLU RI
SLQV WR VHW D VSHFLILF WKHUPRFRXSOH W\SH�

-XPSHUV ���� -XPSHUV DUH SODVWLF GHYLFHV� 7KH\ DUH ORFDWHG XQGHU
WKH WHUPLQDO EORFN FRYHU� -XPSHUV DUH XVHG WR
FRQQHFW SDLUV RI MXPSHU SLQV IRU VSHFLILF
WKHUPRFRXSOH W\SH�

5RWDU\
VZLWFKHV ���

5RWDU\ VZLWFKHV DUH ORFDWHG DW WKH EDFN RI WKH
PRGXOH DQG DUH XVHG WR VHW WKH W\SH RI WKHUPRFRXSOH
LQSXW�

&DSWLYH
VFUHZV ���

6SULQJ�ORDGHG VFUHZV ZKLFK DUH UHWDLQHG LQ WKH
WHUPLQDO EORFN FRYHU DQG XVHG WR VHFXUH WKLV FRYHU WR
WKH PRGXOH�

7HUPLQDO EORFN
FRYHU

$ SODVWLF FRYHU ORFDWHG DW WKH IURQW RI WKH PRGXOH
ZKLFK LV XVHG WR FRYHU DQG SURWHFW WKH LQWHUQDO
FRPSRQHQWV RI WKH PRGXOH�

7HUPLQDO
&RQQHFWRUV ����

$ GHYLFH XVHG WR FODPS�GRZQ HOHFWULFDO ZLULQJ WR WKH
PRGXOH�

:RUG ,QGLFDWHV D PHPRU\ ORFDWLRQ LQ WKH 3/& GDWD PHPRU\
RU LQ WKH PRGXOH PHPRU\ PDS� $ ZRUG FDQ FRQWDLQ D
VLQJOH SLHFH RI GDWD RU LW FDQ FRQWDLQ ELWV RU IODJV IRU
HDFK RI �� LQSXW SRLQWV�

�ï� 4XLFN 6WDUW 3URFHGXUH
7KH IROORZLQJ VWHSV DUH XVHG DV D TXLFN UHIHUHQFH JXLGH ZKHQ LQVWDOOLQJ DQG
VHWWLQJ XS WKH PRGXOH� )RU VSHFLILF GHWDLOV� UHIHU WR WKH DSSURSULDWH VHFWLRQ�

�� 8QSDFNLQJ WKH PRGXOH 6HFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�� 6HW URWDU\ VZLWFKHV DQG MXPSHUV 6HFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � �
�� ,QVWDOO WKH PRGXOH RQ WKH EDFNSODQH 6HFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � �
�� :LUH WKH ,�2 WHUPLQDO EORFN 6HFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�� 5HFRUG VHWWLQJV LQ WKH FRQILJXUDWLRQ ZRUNVKHHW $SSHQGL[ '� � � � � � � � � � � � �
�� 3RZHU�XS WKH PRGXOH
�� 9HULI\ GHIDXOW ODGGHU SURJUDPV 6HFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�� &KHFN PRGXOH LQGLFDWRUV 6HFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

4XLFN 6WDUW 3URFHGXUH 6HFWLRQ �ï�
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�ï� 'HIDXOW 6HWWLQJV
'HIDXOW VHWWLQJV IURP WKH IDFWRU\ DSSO\ WR WKH URWDU\ VZLWFKHV DQG MXPSHUV�
GDWD IRUPDW� DQG PHPRU\ PDS�

�ï�ï� 5RWDU\ 6ZLWFKHV DQG -XPSHUV
5RWDU\ VZLWFKHV DQG MXPSHUV DUH IDFWRU\ VHW IRU DOO LQSXW SRLQWV WR -�7\SH
WKHUPRFRXSOH�V�� 7KH LQWHUIDFH PRGH LV IDFWRU\ VHW WR � ZRUG PRGH�

�ï�ï� 'DWD )RUPDW
7KH GHIDXOW GDWD IRUPDW LV %&' ZKLFK JLYHV D UHVROXWLRQ RI ��& RU �)� %LQDU\
GDWD IRUPDW JLYHV D UHVROXWLRQ RI ����& RU �)� 7KH GHIDXOW UDQJH LV -�7\SH� ZLWK
GDWD UHSRUWHG DV ���� IRU ��&� DQG ���� IRU ����&�

�ï�ï� 0HPRU\ 0DS
7KH PRGXOH KDV D PHPRU\ PDS WKDW LV XVHG WR VWRUH GDWD DQG VHOHFW WKH GLI�
IHUHQW IXQFWLRQV WKDW WKH PRGXOH FDQ SHUIRUP�

�ï� 'HIDXOW /DGGHU 3URJUDPV
7KH ODGGHU GLDJUDP EHORZ LV XVHG LQ FRQMXQFWLRQ ZLWK WKH GHIDXOW VHWWLQJV� ,W
FDQ EH HQWHUHG WR UHDG WKH WKHUPRFRXSOH GDWD DQG DODUP IODJV IRU HDFK LQSXW
SRLQW LQWR WKH 3/& GDWD PHPRU\ �'0� DUHD� 7KLV SURJUDP DVVXPHV WKDW WKH
PRGXOH LV LQ LWV IDFWRU\ GHIDXOW VHWWLQJV�

&�VHULHV
�����

$OZD\V 21 5HDG � ORFDWLRQV IURP WKH 0RGXOH
0RGXOH ,�2 ZRUG IURP WKH ,�2 WDEOH
6WDUWLQJ ZRUG LQ '0 DUHD WR VWRUH WKH
YDOXHV UHDG IURP WKH 0RGXOH

5($' ����
� �
,5 [[[[

[[[['0

&9�VHULHV

$OZD\V 21 1� 5HDG � ORFDWLRQV
6� PRGXOH ,�2 ZRUG
'� 6WDUW ZRUG WR VWRUH GDWD LQ '0

>5($'����� 1 � 6 [[[[ ' [[[[@
$�����

$ODUP IODJV DQG DQDORJ FRQYHUVLRQ GDWD LV VWRUHG LQ 3/& PHPRU\ EHJLQQLQJ
DW WKH '0 DGGUHVV VSHFLILHG LQ WKH ODGGHU GLDJUDP LQVWUXFWLRQ�

'DWD LQ 3/& 0HPRU\

'0 1 0RGXOH DODUP IODJV

'0 1 � � WR 1 � � ,QSXW FRQYHUVLRQ GDWD LQ %&'
IRUPDW� IRU LQSXWV � WR �

�ï� 5HIHUHQFH 0DQXDOV
&9 ,QVWDOODWLRQ 0DQXDO :���
&9 2SHUDWLRQ 0DQXDO� /DGGHU 'LDJUDP :���
&����+� ����+ ,QVWDOODWLRQ 0DQXDO :���
&����+� ����+ 2SHUDWLRQ 0DQXDO :���

'HIDXOW /DGGHU 3URJUDPV 6HFWLRQ �ï�
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0RGXOH &RPSRQHQWV

�ï� 8QSDFNLQJ WKH 0RGXOH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0RGHO 1XPEHUV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0RGXOH ,GHQWLILFDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QGLFDWRUV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJ WKH 5RWDU\ 6ZLWFKHV DQG -XPSHUV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 7KHUPRFRXSOH 7\SH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ��� :RUG 0RGH -XPSHU �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 8QSDFNLQJ WKH 0RGXOH
7R XQSDFN WKH PRGXOH� RSHQ WKH VKLSSLQJ FDUWRQ DQG VOLGH RXW WKH FRUUXJDWHG
LQVHUW FRQWDLQLQJ WKH PRGXOH� 5HPRYH WKH PRGXOH IURP WKH LQVHUW� PDNLQJ
VXUH WR UHWDLQ WKH LQVWDOODWLRQ VOLS ZKLFK DFFRPSDQLHV WKH PRGXOH� .HHS WKH
VKLSSLQJ FDUWRQ DQG FRUUXJDWHG LQVHUW LQ WKH HYHQW LW EHFRPHV QHFHVVDU\ WR
UHWXUQ WKH PRGXOH IRU VHUYLFH�

&DXWLRQ� 7KH PRGXOH FRPSRQHQWV FDQ EH GDPDJHG E\ VWDWLF HOHFWULFLW\ LI QRW SURSHUO\
KDQGOHG� 7KHUHIRUH� DSSURSULDWH VWDWLF FRQWURO SUHFDXWLRQV PXVW EH REVHUYHG
GXULQJ LQVWDOODWLRQ DQG VHWXS�

�ï� 0RGHO 1XPEHUV
&����76��� ��3RLQW ,VRODWHG 7KHUPRFRXSOH 0RGXOH
+��7$=� 2SHUDWLRQ 0DQXDO IRU &����76���

�ï� 0RGXOH ,GHQWLILFDWLRQ
7KH DUHDV RI WKH PRGXOH DUH LGHQWLILHG EHORZ�

56����&
FRQQHFWRU

7HUPLQDO
EORFN FRYHU

,QGLFDWRUV

0RGXOH W\SH

0RGXOH ZLWK
IURQW FRYHU

0RGXOH ZLWKRXW
IURQW FRYHU

%DFN YLHZ RI
PRGXOH

8SSHU
FDSWLYH
VFUHZ

/RZHU
FDSWLYH
VFUHZ

5RWDU\
VZLWFKHV

%DFNSODQH
FRQQHFWRU

76���

,QGLFDWRU
FRYHU

7HUPLQDO
FRQQHFWRUV�
MXPSHUV�
DQG SLQV

��� ZRUG
LQWHUIDFH
PRGH MXPSHU

0RXQWLQJ VFUHZ

0RXQWLQJ
VFUHZ

0RGXOH ,GHQWLILFDWLRQ 6HFWLRQ �ï�
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�ï� ,QGLFDWRUV
7KH LQGLFDWRU OLJKWV DUH ORFDWHG EHKLQG WKH LQGLFDWRU FRYHU� 7R DFFHVV WKLV
DUHD RI WKH PRGXOH� UHPRYH WKH LQGLFDWRU FRYHU E\ URWDWLQJ LW FORFNZLVH RU
FRXQWHUFORFNZLVH XQWLO WKH FRYHU LV IUHH� WKHQ OLIW WKH FRYHU RII� 7KH LQGLFDWRUV
DOORZ WKH RSHUDWRU WR PRQLWRU WKH VWDWXV DQG RSHUDWLRQ RI WKH PRGXOH� 5HIHU WR
WKH FKDUW ZKLFK GHVFULEHV HDFK LQGLFDWRU IXQFWLRQ� 5HIHU WR WKH LOOXVWUDWLRQ WR
LGHQWLI\ DQG ORFDWH WKH LQGLFDWRUV DQG WKH FRQQHFWRU�

,QGLFDWRUV )XQFWLRQ
581 �*UHHQ� :KHQ WKH LQGLFDWRU LV LOOXPLQDWHG� WKH PLFURSURFHVVRU LV

RSHUDWLQJ FRUUHFWO\�
(5525 �5HG� :KHQ WKH LQGLFDWRU LV LOOXPLQDWHG� DQ LQWHUQDO PRGXOH

GLDJQRVWLF IDLOXUH� DQ RXW�RI�UDQJH HUURU� RU D FRPPXQLFDWLRQ
HUURU KDV RFFXUUHG�

5$1*( �5HG� :KHQ WKH LQGLFDWRU LV LOOXPLQDWHG� DQ LQSXW VLJQDO LV RXWVLGH
WKH VHOHFWHG UDQJH� 7KLV FRQGLWLRQ RFFXUV ZKHQ DQ HQDEOHG
LQSXW SRLQW LV QRW FRQQHFWHG WR DQ WKHUPRFRXSOH� RU WKH
WHPSHUDWXUH KDV JRQH DERYH RU EHORZ WKH VSHFLILF UDQJH�

&20 (55 �5HG� :KHQ WKH LQGLFDWRU LV LOOXPLQDWHG� D FRPPXQLFDWLRQ HUURU KDV
RFFXUUHG ZKHQ FRPPXQLFDWLQJ RYHU WKH VHULDO SRUW�

7�5 �2UDQJH� :KHQ WKH LQGLFDWRU LV LOOXPLQDWHG� FRPPXQLFDWLRQ LV RFFXUULQJ
RYHU WKH VHULDO SRUW�

,QGLFDWRUV

,QGLFDWRU
FRYHU

581 �*UHHQ�

(5525 �5HG�

5$1*( �5HG�

&200 (55 �5HG�

7�5 /,*+7 �2UDQJH�

56����&
FRQQHFWRU

76���

,QGLFDWRU FRYHU
UHPRYHG

��� ZRUG
LQWHUIDFH
PRGH MXPSHU

,QGLFDWRUV 6HFWLRQ �ï�
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�ï� 6HWWLQJ WKH 5RWDU\ 6ZLWFKHV DQG -XPSHUV

�ï�ï� 7KHUPRFRXSOH 7\SH
7KHUH DUH HLJKW URWDU\ VZLWFKHV ORFDWHG LQ WKH EDFN RI WKH PRGXOH� (DFK
VZLWFK KDV D VORWWHG GLDO ZKLFK ZLOO DFFRPPRGDWH D VPDOO� VWUDLJKW�EODGH
VFUHZGULYHU� 7R VHW WKH LQSXW UDQJH IRU D VSHFLILF WKHUPRFRXSOH W\SH� URWDWH
WKH URWDU\ VZLWFK�HV� XQWLO WKH DUURZ SRLQWV WR WKH VSHFLILHG QXPHULFDO VHWWLQJ�
5HIHU WR 6HFWLRQ � RI WKLV PDQXDO IRU URWDU\ VHWWLQJ LQVWUXFWLRQV� ,Q DGGLWLRQ WR
WKH URWDU\ VZLWFKHV� WKHUH DUH VL[WHHQ SODVWLF MXPSHUV� (DFK MXPSHU LV
PRXQWHG RQ D SDLU MXPSHU SLQV WR VHW FROG MXQFWLRQ FRPSHQVDWLRQ� 5HIHU WR
6HFWLRQ � RI WKLV PDQXDO IRU MXPSHU VHWWLQJ LQVWUXFWLRQV�

%DFN RI PRGXOH

5RWDU\
VZLWFK �

5RWDU\
VZLWFK �
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-XPSHU 6HWWLQJV

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

)URQW RI PRGXOH

-XPSHUV ����

7HUPLQDO
FRQQHFWRUV ����

-XPSHU
SLQV ����

5RWDU\
VZLWFKHV ���

�ï�ï� ��� :RUG 0RGH -XPSHU
7KH FRPPXQLFDWLRQ PRGH RI WKH PRGXOH ZLWK WKH 3/& LV VHW E\ RQH MXPSHU
ORFDWHG EHKLQG WKH LQGLFDWRU FRYHU� 7KH MXPSHU LV PRXQWHG RQ WKH XSSHU WZR
SLQV IRU � ZRUG PRGH� DQG RQ WKH ORZHU WZR SLQV IRU � ZRUG PRGH� 5HIHU WR
6HFWLRQ � IRU GHWDLOV RQ � ZRUG DQG � ZRUG PRGH FRPPXQLFDWLRQ�

)URQW RI PRGXOH

� :RUG
0RGH

� :RUG
0RGH

6HWWLQJ WKH 5RWDU\ 6ZLWFKHV DQG -XPSHUV 6HFWLRQ �ï�
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6(&7,21 �
,QVWDOODWLRQ DQG :LULQJ

�ï� ,QVWDOODWLRQ DQG :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6LJQDO 5HTXLUHPHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3RZHU &RQVXPSWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 0RGXOH /RFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� :LULQJ 3UDFWLFHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 6HWWLQJ WKHUPRFRXSOH ,QSXW 5DQJH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ WKH 0RGXOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0RXQWLQJ WKH 0RGXOH WR WKH %DFNSODQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ 'LDJUDPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 0RGXOH )URQW (QG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6LQJOH�HQGHG DQG 'LIIHUHQWLDO 0LOOLYROW ,QSXW

ZLWK 6KLHOG ��� FRPPRQ� VKLHOG� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� *URXQGHG DQG 8QJURXQGHG 7KHUPRFRXSOH ZLWKRXW 6KLHOG ��� � � � � � � � � � � � �
�ï�ï� *URXQGHG DQG 8QJURXQGHG 7KHUPRFRXSOH ZLWK 6KLHOG ��� � � � � � � � � � � � � � � �
�ï�ï� &DEOH &RQQHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� ,QVWDOODWLRQ DQG :LULQJ
�ï�ï� 6LJQDO 5HTXLUHPHQWV

%HIRUH VHWWLQJ LQSXW UDQJHV� PDNH VXUH WR UHYLHZ WKH DSSOLFDWLRQ UHTXLUH�
PHQWV� WHPSHUDWXUH UDQJHV RU PLOOLYROW UDQJH� DQG LQSXW FDEOH FRQILJXUDWLRQ�
7KHUPRFRXSOH VLJQDO FDEOH JHQHUDOO\ KDYH WZR VLJQDO ZLUHV ZKLFK DUH ODEHOHG
SOXV ��� DQG PLQXV �ï�� 9HULI\ WKH WKHUPRFRXSOH·V SOXV DQG PLQXV ZLUH XVLQJ
ZLUH PDQXIDFWXUH·V FRORU FRGH� 7KH ZLUH PD\ DOVR KDYH DQ RSWLRQDO VKLHOG
ZLUH� 8VH WKH FRQILJXUDWLRQ ZRUNVKHHW LQ $SSHQGL[ ' WR UHFRUG PRGXOH VHW�
WLQJV� 5HIHU WR WKLV VHFWLRQ IRU VSHFLILF ZLULQJ H[DPSOHV�

�ï�ï� 3RZHU &RQVXPSWLRQ
7KH PRGXOH XVHV � YROW SRZHU IURP WKH 3/& SRZHU VXSSO\� 7KH PD[LPXP
FXUUHQW FRQVXPSWLRQ LV ��� $PSV� 5HIHU WR WKH &9 ,QVWDOODWLRQ 0DQXDO :���
RU &����+ ,QVWDOODWLRQ 0DQXDO :��� WR GHWHUPLQH WRWDO V\VWHP SRZHU UH�
TXLUHPHQWV�

�ï�ï� 0RGXOH /RFDWLRQV
7KH PRGXOH XVHV WKH 6SHFLDO ,�2 5($'�:5,7( ODGGHU LQVWUXFWLRQ WR FRPPX�
QLFDWH ZLWK WKH 3/&·V &38� (DFK PRGXOH KDV WZR RU IRXU ,�2 ZRUGV LQ WKH
3/& ,�2 WDEOH� 7KH PRGXOHV PD\ EH ORFDWHG LQ WKH IROORZLQJ UDFNV�
� &38 5DFN
� &9 &38 ([SDQVLRQ 5DFN
� ,�2 ([SDQVLRQ 5DFN
� /RFDO ([SDQVLRQ 5DFN
� 6<60$& %86�� ,�2 5DFN
$Q\ QXPEHU RI PRGXOHV PD\ EH LQVHUWHG LQWR DQ\ VLQJOH EDFNSODQH� 7KH RQO\
OLPLWDWLRQV DUH WRWDO V\VWHP ,�2 FDSDFLW\ DQG WKH PD[LPXP SRZHU IURP WKH
EDFNSODQH� $ PD[LPXP RI HLJKW � ZRUG PRGXOHV FDQ EH PRXQWHG LQ D &38 RU
&38 ([SDQVLRQ 5DFN� 5HIHU WR ,QVWDOODWLRQ 0DQXDO :��� IRU WKH FXUUHQW OL�
PLWDWLRQ RI WKH SRZHU VXSSO\ PRGXOHV� 5HIHU WR WKH IROORZLQJ FKDUW DV D JXLGH
WR WKH QXPEHU RI PRGXOHV WKDW FDQ EH SODFHG LQ WKH UDFN�

&9 &90�
&38 UDFN � �
&38 H[SDQVLRQ � �
,�2 H[SDQVLRQ � �

&�6HULHV
3RZHU VXSSO\ W\SH 36��� 36��� 36���
&38 5DFN � �
,�2 H[SDQVLRQ �

�ï�ï� :LULQJ 3UDFWLFHV
7KH IROORZLQJ SUDFWLFHV DUH UHFRPPHQGHG ZKHQ URXWLQJ DQG FRQQHFWLQJ
ZLUHV WR WKH PRGXOH�
� $OZD\V XVH WKH VKRUWHVW SRVVLEOH FDEOHV�
� $YRLG SODFLQJ ORZ YROWDJH ZLUH �L�H� DQDORJ LQSXW FDEOHV� SDUDOOHO WR KLJK�HQ�
HUJ\ ZLUH�

� 8VH ZLUHZD\V IRU URXWLQJ� 5XQ VLJQDO ZLUHV DQG SRZHU ZLUHV LQ VHSDUDWH
ZLUHZD\V RU FRQGXLW LI SRVVLEOH�

� $YRLG EHQGLQJ FDEOHV LQWR VKDUS DQJOHV�
� 8VH VKLHOGHG FDEOHV IRU LQSXW VLJQDOV�
� 'R QRW SODFH ZLUHV RQ YLEUDWLQJ VXUIDFHV�

,QVWDOODWLRQ DQG :LULQJ 6HFWLRQ �ï�,QVWDOODWLRQ DQG :LULQJ 6HFWLRQ �ï�



��

� &RQQHFW WKH VKLHOG ZLUH RQO\ DW WKH PRGXOH HQG RI WKH FDEOH�

,QVWDOODWLRQ DQG :LULQJ 6HFWLRQ �ï�



��

�ï� 6HWWLQJ WKH 7KHUPRFRXSOH ,QSXW 5DQJH
7KH &����76��� 7KHUPRFRXSOH 0RGXOH LV LQLWLDOO\ VHW DW WKH IDFWRU\ IRU D -�
7\SH WKHUPRFRXSOH IRU DOO LQSXW SRLQWV� 7KLV PRGXOH FDQ EH VHW WR D WRWDO RI �
GLIIHUHQW WKHUPRFRXSOH W\SHV DQG WR ORZ OHYHO YROWDJHV XS WR �� PLOOLYROWV� 6HW�
WLQJ LQSXW UDQJHV LV DFFRPSOLVKHG ZLWK MXPSHUV DQG URWDU\ VZLWFKHV� 7KH IRO�
ORZLQJ FKDUW LQGLFDWHV WKH WKHUPRFRXSOH LQSXW UDQJHV�

7KHUPRFRXSOH ,QSXW 5DQJHV
7\SH �& �)
- ����� �������
. ������ �������
5 ������ �������
6 ������ �������
7 ����� ������
( ������ �������

-�',1 ����� �������

0LOOLYROW ,QSXW 5DQJHV
0LOOLYROW ����

7R VHW WKH YDULRXV LQSXW UDQJHV IRU HDFK LQSXW SRLQW� SURFHHG DV IROORZV�
�� )RU H[LVWLQJ LQVWDOODWLRQV� UHPRYH WKH PRGXOH IURP WKH EDFNSODQH WR JDLQ

DFFHVV WR WKH URWDU\ VZLWFKHV� RWKHUZLVH SURFHHG WR VWHS ��
�� 5HPRYH WKH WHUPLQDO EORFN FRYHU DW WKH IURQW RI WKH PRGXOH�

7HUPLQDO
EORFN FRYHU

&DSWLYH
VFUHZ

-XPSHUV

)URQW RI
PRGXOH

&LUFXLW
ERDUG

7HUPLQDO
FRQQHFWRUV

�

ï
&

�

ï

-XPSHU SLQV

%DFN RI PRGXOH

%RWWRP
PRXQWLQJ
VFUHZ KROH
ORFDWLRQ

6HWWLQJ WKH 7KHUPRFRXSOH ,QSXW 5DQJH 6HFWLRQ �ï�
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�� 6HW HDFK MXPSHU DQG URWDU\ VZLWFK IRU WKH VHOHFWHG LQSXW SRLQW�
1RWH� 0DNH VHWWLQJV WR WKH URWDU\ VZLWFK DQG WR LWV FRUUHVSRQGLQJ MXPSHU EORFN IRU

WKH GHVLJQDWHG LQSXW SRLQW� ,Q WKH EDFN RI WKH PRGXOH� WKH URWDU\ VZLWFK OR�
FDWHG QHDUHVW WR WKH WRS RI WKH PRGXOH LV GHVLJQDWHG URWDU\ VZLWFK QXPEHU �
DQG FRUUHVSRQGV WR ,QSXW 3RLQW �� 7KH ERWWRP URWDU\ VZLWFK FRUUHVSRQGV WR
,QSXW 3RLQW �� 5RWDU\ VZLWFK SRVLWLRQ � DQG SRVLWLRQV � WKURXJK � DUH QRQ�
IXQFWLRQDO�

-XPSHU 6HWWLQJV

6HWWLQJ �

6HWWLQJ �

6HWWLQJ �

6HWWLQJ �

6HWWLQJ �

6HWWLQJ �

6HWWLQJ �

6HWWLQJ �

5RWDU\ 6ZLWFK 6HWWLQJV

0LOOLYROWV

(�7\SH

-�',1
7\SH

-�7\SH

.�7\SH

5�7\SH

6�7\SH

7�7\SH

�� $IWHU PDNLQJ VHWWLQJV� UHFRUG WKH PRGXOH VHWWLQJV LQ WKH &RQILJXUDWLRQ
6KHHW LQ $SSHQGL[ '�

�� 5HLQVWDOO WKH PRGXOH WR WKH EDFNSODQH� 0DNH VXUH WKDW LW VHDWV LQ WKH
EDFNSODQH VORW�

�� ,QVWDOO WKH WHUPLQDO EORFN FRYHU�

6HWWLQJ WKH 7KHUPRFRXSOH ,QSXW 5DQJH 6HFWLRQ �ï�
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%DFN RI PRGXOH
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-XPSHU 6HWWLQJV

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

7HUPLQDO
VWULS �

1RWH� 5RWDU\ VZLWFK �� WHUPLQDO VWULS �� DQG LQSXW SRLQW �

DOO FRUUHVSRQG WR HDFK RWKHU� HWF� $OO VZLWFKHV DQG

MXPSHUV DUH IDFWRU\ VHW WR WKH -�7\SH VHWWLQJ�

�ï� :LULQJ WKH 0RGXOH
:LULQJ LV DFFRPSOLVKHG DW WKH WHUPLQDO FRQQHFWRUV RU DOVR UHIHUUHG WR DV WHU�
PLQDO EORFNV� 7R DFFHVV WKH WHUPLQDO FRQQHFWRUV SURFHHG DV IROORZV�
�� 5HPRYH WKH IURQW FRYHU�
�� ,QVHUW HDFK ZLUH LQ WKH DSSURSULDWH FRQQHFWRU�
�� 6HFXUH HDFK ZLUH ZLWK WKH WHUPLQDO VFUHZ�
�� 5HSODFH WKH IURQW FRYHU�

1RWH� %\ MXPSLQJ DQ\ � DQG ï LQSXW WHUPLQDOV� WKDW LQSXW ZLOO UHWXUQ PRGXOH DPELHQW
WHPSHUDWXUH�

�ï� 0RXQWLQJ WKH 0RGXOH WR WKH %DFNSODQH
:KHQ PRXQWLQJ WKH PRGXOH RQ WKH EDFNSODQH� PDNH VXUH WKDW LW VHDWV LQ WKH
EDFNSODQH VORW� WKHQ WLJKWHQ WKH WRS DQG ERWWRP FDSWLYH VFUHZV� )RU PRXQWLQJ
ORFDWLRQ VHH EHORZ�

0RXQWLQJ VFUHZV DUH
SURYLGHG DW WKH WRS DQG
ERWWRP RI WKH 8QLW�

&RQQHFWRU
0DNH VXUH WKH FRQQHFWRUV
DUH SURSHUO\ PDWHG�

0RXQWLQJ WKH 0RGXOH WR WKH %DFNSODQH 6HFWLRQ �ï�



��

�ï� :LULQJ 'LDJUDPV
7KH PRGXOH FDQ DFFHSW D YDULHW\ RI LQSXW VLJQDOV� 7KH IROORZLQJ GLDJUDPV
VKRZ WKH YDULRXV LQSXW VLJQDO ZLULQJ FRQILJXUDWLRQV�

�ï�ï� 0RGXOH )URQW (QG
7KH GLDJUDP EHORZ LV D VLPSOLILHG VFKHPDWLF RI WKH IURQW HQG RI WKH PRGXOH�

08;�,QSXW �

ï,QSXW �

&ROG
-XQFWLRQ
&RPSHQVDWRU

&20 �

�,QSXW �

ï,QSXW �

&ROG
-XQFWLRQ
&RPSHQVDWRU

&20 �

,QSXW SRLQWV ��� DUH VLPLODU�

1RWH� &20 WHUPLQDOV DUH QRW UHIHUHQFHG WR WKH FKDVVLV JURXQG RI WKH 3/&� 7KH\
DUH FRQQHFWHG WR WKH LVRODWHG LQWHUQDO DQDORJ JURXQG SODQH IRU HDFK LQSXW
SRLQW�

�ï�ï� 6LQJOH�HQGHG DQG 'LIIHUHQWLDO 0LOOLYROW ,QSXW ZLWK 6KLHOG
��� FRPPRQ� VKLHOG�

�

&20

�

ï

6RXUFH

:LULQJ 'LDJUDPV 6HFWLRQ �ï�



��

�ï�ï� *URXQGHG DQG 8QJURXQGHG 7KHUPRFRXSOH ZLWKRXW 6KLHOG
�

ï

�ï�ï� *URXQGHG DQG 8QJURXQGHG 7KHUPRFRXSOH ZLWK 6KLHOG
�

ï

&20

1RWH� )RU EHVW UHVXOWV� 20521 UHFRPPHQGV XVLQJ RQO\ VKLHOGHG� WZLVWHG�SDLU
WKHUPRFRXSOH ZLUH� 6KLHOGV VKRXOG EH FRQQHFWHG WR FKDQQHO FRPPRQ�

1RWH� 6KLHOG WHUPLQDOV DUH QRW GLUHFWO\ FRQQHFWHG WR FKDVVLV JURXQG RI WKH 3/&�
7KH\ DUH XVHG DV D IORDWLQJ UHIHUHQFH IRU WKH LVRODWHG DQDORJ JURXQG SODQH
IRU HDFK FKDQQHO LQ WKH PRGXOH�

�ï�ï� &DEOH &RQQHFWLRQ

�

ï

�

ï

&20

12� '2 127
:,5( &$%/(
&211(&7,21
$6 6+2:1

:LULQJ 'LDJUDPV 6HFWLRQ �ï�
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6(&7,21 �
3ULQFLSOHV RI 2SHUDWLRQ

�ï� 2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7KHRU\ RI 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $�' &RQYHUVLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5HDGLQJ WKH 'DWD )RUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� %ORFN 'LDJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &RPPXQLFDWLRQV ZLWK WKH 3/& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 0RGXOH 'DWD )RUPDWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QWHOOLJHQW )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� ,QWHOOLJHQW )XQFWLRQ 3URFHVVLQJ 2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6FDOLQJ 'HVFULSWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $YHUDJLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� )LOWHULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3HDN +ROG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $ODUPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ((3520 )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 0RGXOH ,QWHUQDO 3URFHVVLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 2YHUYLHZ
7KH &����76��� 7KHUPRFRXSOH ,QSXW PRGXOH RIIHUV PD[LPXP DSSOLFDWLRQ
IOH[LELOLW\ DQG KLJK SHUIRUPDQFH SURFHVVLQJ E\ FRPELQLQJ WKH ODWHVW LQ DQDORJ
DQG VRIWZDUH WHFKQRORJ\ WR SURYLGH�

� )OH[LEOH FRQILJXUDWLRQ RSWLRQV

� +LJK SRLQW GHQVLW\

� +LJK DFFXUDF\ DQG FRQYHUVLRQ VSHHG

� $GYDQFHG LQWHOOLJHQW IXQFWLRQV

7KLV VHFWLRQ GHVFULEHV WKH PRGXOH RSHUDWLRQ DQG SHUIRUPDQFH RI WKH LQWHOOL�
JHQW IXQFWLRQV WKDW DUH EXLOW LQWR WKH PRGXOH�

�ï�ï� 7KHRU\ RI 2SHUDWLRQ
7KH PRGXOH FRQYHUWV ILHOG VLJQDOV �WKHUPRFRXSOH DQG PLOOLYROW� WR GLJLWDO YDO�
XHV WKDW DUH DYDLODEOH WR WKH SURJUDPPDEOH FRQWUROOHU ODGGHU ORJLF SURJUDP
IRU SURFHVVLQJ� $ PLFURSURFHVVRU DOORZV WKH PRGXOH WR SHUIRUP DGYDQFHG
LQWHOOLJHQW IXQFWLRQV RQ WKH FRQYHUWHG GDWD SULRU WR EHLQJ DFFHVVLEOH WR WKH
FRQWUROOHU� 7KH PRGXOH·V PLFURSURFHVVRU UHGXFHV WKH DPRXQW RI ODGGHU ORJLF
UHTXLUHG WR SHUIRUP LQWHOOLJHQW IXQFWLRQV VXFK DV VFDOLQJ� DYHUDJLQJ� ILOWHULQJ�
SHDN KROG� DQG DODUPLQJ� 7KHVH IXQFWLRQV DUH H[HFXWHG LQ WKH PRGXOH ZKLFK
UHGXFH WKH EXUGHQ RQ WKH SURJUDPPDEOH FRQWUROOHU� )RU VSHFLILF SURJUDPPLQJ
H[DPSOHV UHIHU WR 6HFWLRQ ��

�ï�ï� $�' &RQYHUVLRQ
7KH IROORZLQJ JUDSKV VKRZ WKH FRQYHUVLRQ RI YDULRXV LQSXW VLJQDO W\SHV DQG
WKH UHVXOWLQJ GLJLWDO QXPEHUV� 7KH FRQYHUVLRQV DUH OLQHDU� /LQHDUL]DWLRQ LV SHU�
IRUPHG E\ D FROG MXQFWLRQ FRPSHQVDWLQJ GHYLFH IRU HDFK FKDQQHO� DQG WDEOHV
EDVHG RQ 1,67 ,376���� DQG ',1 ����� ����� 7KHVH QXPEHUV FDQ EH WUDQV�
IHUUHG WR WKH SURJUDPPDEOH FRQWUROOHU RU SURFHVVHG IXUWKHU LQ WKH PRGXOH XV�
LQJ LQWHOOLJHQW IXQFWLRQV�

,QSXW 6LJQDO 5DQJHV YV $�' &RQYHUVLRQ 'DWD 'LDJUDP

-�7\SH 7HPSHUDWXUH 5DQJH
&HOVLXV )DKUHQKHLW

�
%&' ����
%LQDU\ �7HPS [ ��� ����

5HSRUWHG GDWD �&

%&' ����
%LQDU\ �7HPS [ ��� �'%�

%&' ����
%LQDU\ �7HPS [ ��� ����

5HSRUWHG GDWD �)
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.�7\SH 7HPSHUDWXUH 5DQJH
&HOVLXV )DKUHQKHLW

%&' ����
%LQDU\ �7HPS [ ��� ����

5HSRUWHG GDWD �&

%&' ����
%LQDU\ �7HPS [ ��� ����

%&' ����
%LQDU\ �7HPS [ ��� ����

5HSRUWHG GDWD �)
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&HOVLXV )DKUHQKHLW

%&' ����
%LQDU\ �7HPS [ ��� ����

5HSRUWHG GDWD �&

%&' ����
%LQDU\ �7HPS [ ��� ��)�

%&' ����
%LQDU\ �7HPS [ ��� ����

5HSRUWHG GDWD �)

%&' ����
%LQDU\ �7HPS [ ��� �'�$

5�7\SH 7HPSHUDWXUH 5DQJH
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6�7\SH 7HPSHUWXUH 5DQJH
&HOVLXV )DKUHQKHLW

%&' ����
%LQDU\ �7HPS [ ��� ����

5HSRUWHG GDWD �&

%&' ����
%LQDU\ �7HPS [ ��� ��)&

%&' ����
%LQDU\ �7HPS [ ��� ����

5HSRUWHG GDWD �)
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&HOVLXV )DKUHQKHLW

%&' ����
%LQDU\ �7HPS [ ��� ����

5HSRUWHG GDWD �&

%&' ����
%LQDU\ �7HPS [ ��� �)$�

%&' ����
%LQDU\ �7HPS [ ��� ����

5HSRUWHG GDWD �)

%&' ����
%LQDU\ �7HPS [ ��� �'��

7�7\SH 7HPSHUDWXUH 5DQJH
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(�7\SH 7HPSHUDWXUH 5DQJH
&HOVLXV )DKUHQKHLW

%&' ����
%LQDU\ �7HPS [ ��� ����

5HSRUWHG GDWD �&

%&' ����
%LQDU\ �7HPS [ ��� ����

%&' ����
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5HSRUWHG GDWD �)
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&HOVLXV )DKUHQKHLW

%&' ����
%LQDU\ �7HPS [ ��� ����

5HSRUWHG GDWD �&

%&' ����
%LQDU\ �7HPS [ ��� ����

%&' ����
%LQDU\ �7HPS [ ��� ����

5HSRUWHG GDWD �)

%&' ����
%LQDU\ �7HPS [ ��� ����

-�',1 7HPSHUDWXUH 5DQJH
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%&' �P9 [ ���� ����
%LQDU\ �P9 [ ���� ����

5HSRUWHG GDWD P9

0LOOLYROW 5DQJH

0LOOLYROWV

%&' �P9 [ ���� ����
%LQDU\ �7HPS [ ���� ����
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�ï�ï� 5HDGLQJ WKH 'DWD )RUPDW
:KHQ DQ LQSXW SRLQW LV FRQILJXUHG WR UHSRUW GDWD LQ ELQDU\� WKH GDWD LV UHSRUWHG
LQ ��� GHJUHH LQFUHPHQWV� 7R FRQYHUW LW WR D %&' QXPEHU� SHUIRUP WKH IXQF�
WLRQ 'RXEOH %LQDU\ WR 'RXEOH %&' � %&'/ LQ WKH ODGGHU SURJUDP� )RU H[DP�
SOH�

%LQDU\ 'DWD )RUPDW
5HSRUWHG 'DWD

�%LQDU\�
(TXLYDOHQW

'HFLPDO 9DOXH
'LYLGHG E\ �� (TXLYDOHQW

7HPSHUDWXUH

�$�& ���� ����� ������
���� ����� ������ �������

%&' 'DWD )RUPDW
5HSRUWHG 'DWD �%&'� (TXLYDOHQW 'HFLPDO

9DOXH
(TXLYDOHQW 7HPSHUDWXUH


���� ��� ����
���� ���� �����


 7KH WHPSHUDWXUH VFDOH� �& RU �)� LV VHW E\ WKH XVHU LQ PRGXOH PHPRU\ PDS ORFD�
WLRQ �� ELWV ������

2YHUYLHZ 6HFWLRQ �ï�
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�ï�ï� %ORFN 'LDJUDP
7KH IROORZLQJ GLDJUDP VKRZV D VLPSOLILHG VFKHPDWLF RI WKH PRGXOH� 7KH LQ�
SXWV DUH GLIIHUHQW IRU HDFK SRLQW� 6HH 6HFWLRQ � IRU ILHOG ZLULQJ H[DPSOHV�

,QSXW

DPSOLILHUV

$QDORJ�

WR�GLJLWDO

FRQYHUWHU

&ORFN

0RGXOH

&38

,�2 %XV

,QWHUIDFH

56����&

3RUW

,�2

%XV

0XOWLSOH[HUV

�,QSX W �

�,QSXW �

&-&ï,QSXW �

&20 �

&-&ï,QSXW �

&20 �

1RWH� &20 WHUPLQDOV DUH QRW UHIHUHQFHG WR WKH FKDVVLV JURXQG RI WKH 3/&� 7KH\
DUH FRQQHFWHG WR WKH LQWHUQDO DQDORJ JURXQG SODQH IRU HDFK LQSXW SRLQW�

�ï�ï� &RPPXQLFDWLRQV ZLWK WKH 3/&
7KH PRGXOH FRPPXQLFDWHV ZLWK WKH SURJUDPPDEOH FRQWUROOHU LQ � ZRUG PRGH
XVLQJ WKH LQWHOOLJHQW 6SHFLDO ,�2 UHDG�ZULWH LQVWUXFWLRQV� DQG LQ WKH � ZRUG
PRGH XVLQJ 'DWD 0RYHPHQW ,QVWUXFWLRQV� 6SHFLILF ODGGHU ORJLF H[DPSOHV DUH
LQ 6HFWLRQ �� 3URJUDPPLQJ ([DPSOHV� 'HWDLOV DERXW WKH ODGGHU LQVWUXFWLRQV
DQG WKHLU H[HFXWLRQ FDQ EH IRXQG LQ :��� � &9 2SHUDWLRQ 0DQXDO� /DGGHU
'LDJUDPV�
7KH PRGXOH KDV DQ H[WHQGHG LQWHUQDO PHPRU\ PDS WKDW SURYLGHV VWRUDJH IRU
WKH PRGXOH GDWD DQG FRQILJXUDWLRQ SDUDPHWHUV� 7KLV PDS FRQWDLQV ERWK UHDG
DQG ZULWH DUHDV� DQG LV DFFHVVHG E\ WKH SURJUDPPDEOH FRQWUROOHU WKURXJK WKH
6SHFLDO ,�2 ODGGHU LQVWUXFWLRQV� DQG XVLQJ 'DWD 0RYHPHQW ,QVWUXFWLRQV� 6HF�
WLRQ � GHVFULEHV GHWDLOV RI VSHFLILF UHDG�ZULWH RSHUDWLRQV EHWZHHQ WKH PRGXOH
DQG WKH FRQWUROOHU� 7KLV LQFOXGHV HQDEOLQJ WKH LQWHOOLJHQW IXQFWLRQV�

2YHUYLHZ 6HFWLRQ �ï�
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�ï� 0RGXOH 'DWD )RUPDWV
7KH PRGXOH PHPRU\ PDS FRQVLVWV RI �� ELW ZRUGV WKDW FRQWDLQ HLWKHU GDWD RU
DUH ELW RULHQWHG DV IODJV RU ELWV� 7KH PRGXOH FDQ EH FRQILJXUHG WR UHSRUW GDWD
LQ WZR GLIIHUHQW IRUPDWV� 7KH\ DUH VLJQHG %&' DQG �·V &RPSOHPHQW %LQDU\�
7KHVH IRUPDWV FDQ EH VHOHFWHG SHU LQSXW SRLQW ZLWK WKH GHIDXOW VHW WR %&'�
7KH IROORZLQJ FRQYHQWLRQV DUH XVHG ZKHQ GHVFULELQJ WKH PRGXOH PHPRU\
PDS ORFDWLRQV DQG WKHLU IXQFWLRQV�
:RUG ,QGLFDWHV D PHPRU\ ORFDWLRQ LQ WKH 3/& GDWD PHPRU\

RU LQ WKH PRGXOH PHPRU\ PDS� $ ZRUG FDQ FRQWDLQ D
VLQJOH SLHFH RI GDWD RU LW FDQ FRQWDLQ ELWV RU IODJV IRU
HDFK RI � LQSXW SRLQWV �VHH WDEOH EHORZ��

%LW 6HW E\ WKH XVHU WR HQDEOH D SDUWLFXODU IXQFWLRQ�
� 2))�',6$%/(� � 21�(1$%/(

)ODJ 6HW E\ WKH PRGXOH WR LQGLFDWH VWDWXV RI D PRGXOH
IXQFWLRQ� � 2))�',6$%/(� � 21�(1$%/(

%RWK ELWV DQG IODJV DUH DUUDQJHG LQ WKH IROORZLQJ IRUPDW DQG FRUUHVSRQG WR
WKH LQSXW SRLQWV LQGLFDWHG EHORZ�

%LW �06%� �� �� �� �� �� �� � � � � � � � � � � �/6%�
,QSXW SRLQW � � � � � � � � � � � � � � � �

'HIDXOW YDOXHV DQG YDOLG GDWD UDQJHV IRU DOO PRGXOH PHPRU\ PDS ZRUGV DUH
LQ $SSHQGL[ (�
'DWD LQ WKH PRGXOH PHPRU\ PDS FDQ EH IRUPDWWHG LQ HLWKHU VLJQHG %&' RU
�·V &RPSOHPHQW %LQDU\� $OO YDOXHV IRU D VSHFLILF LQSXW SRLQW PXVW EH LQ WKH
VDPH IRUPDW� 6RPH YDOXHV DUH HQWHUHG LQ XQVLJQHG %&'� 5HIHUHQFH $SSHQ�
GL[ ( IRU YDOLG GDWD UDQJHV IRU DOO PRGXOH PHPRU\ PDS ORFDWLRQV�

)RUPDW W\SH 'HFLPDO UDQJH 0HPRU\ PDS IRUPDW
6LJQHG %&' ����� )��� �%LW �� LV WKH VLJQ ELW�J

����� ����
�·V &RPSOHPHQW %LQDU\ ������ ����S \

�� ))))
� ����

������ �)))

0RGXOH 'DWD )RUPDWV 6HFWLRQ �ï�
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�ï� ,QWHOOLJHQW )XQFWLRQV

�ï�ï� ,QWHOOLJHQW )XQFWLRQ 3URFHVVLQJ 2YHUYLHZ
7KH &����76��� LV PLFURSURFHVVRU EDVHG DQG FDQ SHUIRUP D QXPEHU RI LQ�
WHOOLJHQW IXQFWLRQV RQ WKH FRQYHUWHG GDWD EHIRUH SXWWLQJ LW LQ WKH PRGXOH
PHPRU\ PDS ZKHUH LW FDQ EH UHDG E\ WKH FRQWUROOHU� 7KH IROORZLQJ SDJHV GH�
VFULEH WKH RSHUDWLRQ RI WKHVH IXQFWLRQV DQG KRZ WR HQDEOH WKH IXQFWLRQV� 7KH
VSHFLILF PRGXOH PHPRU\ PDS ORFDWLRQV� YDOLG YDOXHV� DQG IXQFWLRQV DUH GH�
VFULEHG LQ 6HFWLRQ ��

3RZHU XS
,QLWLDOL]DWLRQ

$�' &RQYHUVLRQ

6FDOLQJ


)LOWHULQJ


3HDN +ROG


$ODUPLQJ


$YHUDJLQJ


6WRUH 9DOXH ,Q
0RGXOH 0HPRU\ 0DS

1RWH� 
3HUIRUPHG ZKHQ WKH LQWHOOLJHQW IXQFWLRQ LV HQDEOHG� ,I QRW HQDEOHG� VNLS WR
WKH QH[W VWHS� :KHQ WKH IXQFWLRQV DUH GLVDEOHG� WKH PRGXOH FRQYHUVLRQ WLPH
LV GHFUHDVHG�

,QWHOOLJHQW )XQFWLRQV 6HFWLRQ �ï�
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�ï�ï� 6FDOLQJ 'HVFULSWLRQ
7KH VFDOLQJ IXQFWLRQ FDQ EH XVHG WR SHUIRUP FRQYHUVLRQ RI GDWD WR HQJLQHHU�
LQJ XQLWV SULRU WR WUDQVIHU WR WKH 3/&� :LWK WKLV IHDWXUH HQDEOHG� WKH PRGXOH
PDSV WKH VHOHFWHG UDQJH RI WKH DQDORJ LQSXW WR D QHZ XVHU�VSHFLILHG UDQJH�
7KH UDQJH FDQ KDYH XSSHU DQG ORZHU OLPLWV DQ\ZKHUH LQ WKH UDQJH ������ WR
+����� �ELQDU\� RU ����� WR ���� �%&'�� 6FDOLQJ FDQ HYHQ EH XVHG WR
DFFRPSOLVK D VLJQ LQYHUVLRQ E\ VHWWLQJ WKH ORZHU VFDOH YDOXH SRVLWLYH DQG WKH
XSSHU VFDOH YDOXH QHJDWLYH� ([DPSOHV � DQG � LOOXVWUDWHV VFDOLQJ�

([DPSOH � � 6FDOLQJ ���� 0LOOLYROWV WR (QJLQHHULQJ 8QLWV ������� *30�
,QSXW SRLQW � RI WKH PRGXOH LV FRQQHFWHG WR D �� P9 VLJQDO IURP D IORZ VHQVRU
LQ D SLSH� ,W KDV EHHQ GHWHUPLQHG WKDW D � 9 UHDGLQJ RQ WKH VHQVRU LQGLFDWHV
QR IORZ LQ WKH SLSH DQG D �� P9 UHDGLQJ RQ WKH VHQVRU LQGLFDWHV ���� JDO�
ORQV�PLQXWH�
7R FRQILJXUH WKH PRGXOH WR UHSRUW WKH GDWD LQ *30�
�� 6HW WKH VFDOLQJ ORZ DQG KLJK OLPLWV WR ���� DQG �����
�� 6HW WKH VFDOLQJ HQDEOH ELW WR � IRU LQSXW SRLQW ��

,QSXW 5DQJH� ���� P9
6FDOLQJ +LJK� ���� JDOORQV�PLQXWH
6FDOLQJ /RZ� ���� JDOORQV�PLQXWH

6FDOLQJ 'DWD

1RUPDO 'DWD

%&'
�P9 [ ����

����

����

����

����

6FDOLQJ 'DWD

1RUPDO 'DWD

%LQDU\ �KH[�
�P9 [ ����

����

,QSXW VLJQDO UDQJH

�9 �� P9 �� P9

$�' 'DWD

�'�&

����

����

�($�

��&�

,QSXW VLJQDO UDQJH

�9 �� P9 �� P9

$�' 'DWD

0RGXOH PHPRU\ PDS
ORFDWLRQ

'HVFULSWLRQ 9DOLG GDWD

��� ELWV ���� 6FDOLQJ DFWLYH IODJV � RU �
��� ELWV ���� 6FDOLQJ HQDEOH ELWV � RU �
�� WR �� 6FDOLQJ ORZ DQG KLJK

OLPLWV
%&' RU �·V &RPSOHPHQW

%LQDU\

7R XVH WKH VFDOLQJ IXQFWLRQ IRU HDFK LQSXW SRLQW GR WKH IROORZLQJ�
�� 6HW WKH LQSXW SRLQW VFDOLQJ ORZ DQG LQSXW SRLQW VFDOLQJ KLJK YDOXHV IRU

HDFK LQSXW SRLQW�
�� 6HW WKH VFDOLQJ HQDEOH�GLVDEOH ELW IRU WKH LQSXW SRLQW�

,QWHOOLJHQW )XQFWLRQV 6HFWLRQ �ï�
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�ï�ï� $YHUDJLQJ
7KH DYHUDJLQJ IXQFWLRQ FDQ EH XVHG WR SHUIRUP DYHUDJLQJ RI PDQ\ VDPSOHV
RI GDWD SULRU WR UHSRUWLQJ WKH YDOXH WR WKH 3/&� 7KLV IXQFWLRQ LV XVHIXO IRU
UHGXFLQJ RU HOLPLQDWLQJ QRLVH FRPPRQO\ IRXQG LQ DQDORJ LQSXW VLJQDOV� :KHQ
DYHUDJLQJ LV HQDEOHG IRU D SDUWLFXODU LQSXW SRLQW� WKH PRGXOH WDNHV WKH
UHTXHVWHG QXPEHU RI LQSXW VDPSOHV IRU WKDW LQSXW SRLQW DQG FRPSXWHV DQ
DYHUDJH EHIRUH UHSRUWLQJ GDWD WR WKH 3/&� 7KH DYHUDJH LV WKH DOJHEUDLF VXP
RI DOO RI WKH FRQYHUVLRQV IRU WKH XVHU�VSHFLILHG FRXQW GLYLGHG E\ WKH VDPSOH
FRXQW YDOXH� 7KHVH YDOXHV DUH WKHQ GLVFDUGHG DQG QHZ VDPSOHV DUH WDNHQ IRU
WKH QH[W DYHUDJH FRPSXWDWLRQ�

�VW 5HSRUWHG 9DOXH  
Q

&RQY� � &RQY� ����� &RQYQ

�QG 5HSRUWHG 9DOXH  
Q

&RQY Q�� � &RQY Q�� ����� &RQYQ�Q

Q  QXPEHU RI VDPSOH FRXQWV� LQ %&'� VSHFLILHG E\ WKH XVHU �PLQL�
PXP RI �� PD[LPXP RI �����

0RGXOH PHPRU\ PDS
ORFDWLRQ

'HVFULSWLRQ 9DOLG GDWD

��� ELWV ��� $YHUDJLQJ DFWLYH IODJV � RU �
��� ELWV ��� $YHUDJLQJ HQDEOH ELWV � RU �
�� WR �� $YHUDJLQJ VDPSOH FRXQWV %&' ���� WR ���� ELQDU\

���� WR �)))

7R XVH WKLV IXQFWLRQ IRU HDFK LQSXW SRLQW GR WKH IROORZLQJ�
�� 6HW WKH LQSXW SRLQW DYHUDJLQJ VDPSOH FRXQWV YDOXH IRU HDFK LQSXW SRLQW�
�� 6HW WKH DYHUDJLQJ HQDEOH ELW IRU HDFK LQSXW SRLQW�

�ï�ï� )LOWHULQJ
7KH ILOWHULQJ IXQFWLRQ LV XVHG WR ILOWHU VDPSOHV RI GDWD SULRU WR UHSRUWLQJ WKH
YDOXH WR WKH 3/&� 7KH ILOWHULQJ RSWLRQ LV VLPLODU LQ IXQFWLRQ WR WKH DYHUDJLQJ
IXQFWLRQ� :KLOH WKH DYHUDJLQJ IXQFWLRQ LV EDVHG RQ D TXDQWLW\ RI FRXQWV WR
UHDFK WKH GDWD� WKH ILOWHULQJ IXQFWLRQ LV EDVHG RQ D WLPH� 7KH XQLWV IRU WKH ILO�
WHULQJ WLPH FRQVWDQWV LV PLOOLVHFRQGV� 7KH ILOWHULQJ IXQFWLRQ LV XVHIXO IRU HOLPL�
QDWLQJ DEHUUDWLRQV LQ WKH GDWD GXH WR QRLVH RU VWUD\ LQGXFHG VLJQDOV�

0RGXOH PHPRU\ PDS
ORFDWLRQ

'HVFULSWLRQ 9DOLG GDWD

�� ELWV ���� )LOWHULQJ DFWLYH IODJV � RU �
�� ELWV ���� )LOWHULQJ HQDEOH ELWV � RU �
�� WR �� )LOWHULQJ WLPH FRQVWDQWV %&' ���� WR ���� ELQDU\

���� WR �)))

7R XVH WKLV IXQFWLRQ IRU HDFK LQSXW SRLQW GR WKH IROORZLQJ�
�� 6HW WKH LQSXW SRLQW ILOWHULQJ WLPH FRQVWDQW YDOXH IRU HDFK LQSXW SRLQW�
�� 6HW WKH ILOWHULQJ HQDEOH ELW IRU HDFK LQSXW SRLQW�

,QWHOOLJHQW )XQFWLRQV 6HFWLRQ �ï�



��

�ï�ï� 3HDN +ROG
7KH SHDN KROG IXQFWLRQ FDQ EH XVHG WR GHWHFW SHDN FRQYHUVLRQ YDOXHV RI UDS�
LGO\ FKDQJLQJ DQDORJ LQSXW VLJQDOV� 7KHVH YDOXHV DUH VWRUHG LQ VHSDUDWH
PHPRU\ ORFDWLRQV LQ WKH PRGXOH PHPRU\ PDS� 7KLV GDWD LV UHVHW HDFK WLPH
WKH SHDN KROG IXQFWLRQ LV HQDEOHG IRU WKH LQSXW SRLQW� 7KHUH LV DOVR D 3HDN
+ROG 5HVHW %LW DQG $FNQRZOHGJH IODJ LQ WKH ,�2 :RUGV GHVFULEHG LQ
6HFWLRQ ��

0RGXOH PHPRU\ PDS
ORFDWLRQ

'HVFULSWLRQ 9DOLG GDWD

�� WR �� 3HDN KROG GDWD %&' ����� WR �����
%LQDU\ ������ WR ������

��� ELWV ���� 3HDN KROG DFWLYH IODJV � RU �
��� ELWV ���� 3HDN KROG HQDEOH ELWV � RU �

7R XVH WKLV IXQFWLRQ IRU HDFK LQSXW SRLQW SURFHHG DV IROORZV�
�� 6HW WKH LQSXW SRLQW SHDN KROG HQDEOH ELW IRU HDFK LQSXW SRLQW�

1RWH� 7KH SHDN KROG IXQFWLRQ UHWDLQV LQYDOLG YDOXHV ZKHQ FKDQJLQJ IURP ELQDU\ WR
%&'� 7KHUHIRUH� WKH SHDN KROG HQDEOH ELW VKRXOG EH UHHQDEOHG DIWHU FKDQJLQJ
GDWD IRUPDWV�

�ï�ï� $ODUPV
7KH DODUP IXQFWLRQ FDQ EH XVHG WR SHUIRUP D FRPSDULVRQ RI WKH LQSXW SRLQW
FRQYHUVLRQ GDWD WR VSHFLILF ORZ DQG KLJK OLPLWV WKDW DUH VWRUHG LQ WKH PRGXOH
PHPRU\ PDS� 7KH PRGXOH VHWV WKH DODUP ELWV LQ WKH PRGXOH PHPRU\ PDS
ZKHQ WKH LQSXW SRLQW FRQYHUVLRQ GDWD LV RXWVLGH WKH VSHFLILHG OLPLWV� 7KH PRG�
XOH FDQ SHUIRUP ORZ DODUPLQJ� KLJK DODUPLQJ� RU ERWK�

0RGXOH PHPRU\ PDS
ORFDWLRQ

'HVFULSWLRQ 9DOLG GDWD

�� ELWV ��� $ODUP IODJV � RU �
� ELWV ��� /RZ DODUP IODJV � RU �
� ELWV ���� +LJK DODUP IODJV � RU �
�� ELWV ��� /RZ DODUP DFWLYH IODJV � RU �
�� ELWV ���� +LJK DODUP DFWLYH IODJV � RU �
�� ELWV ��� /RZ DODUP HQDEOH ELWV � RU �
�� ELWV ���� +LJK DODUP HQDEOH ELWV � RU �
�� WR �� /RZ DQG KLJK DODUP OLPLWV %&' ����� WR �����

�·V &RPSOHPHQW %LQDU\
������ WR ������

7R XVH WKLV IXQFWLRQ IRU HDFK LQSXW SRLQW SURFHHG DV IROORZV�
�� 6HW WKH LQSXW SRLQW ORZ DODUP OLPLW YDOXH DQG LQSXW SRLQW KLJK DODUP OLPLW

YDOXH IRU HDFK LQSXW SRLQW�
�� 6HW WKH LQSXW SRLQW ORZ DODUP HQDEOH ELW DQG LQSXW SRLQW KLJK DODUP HQ�

DEOH HQDEOH ELW IRU HDFK LQSXW SRLQW�

,QWHOOLJHQW )XQFWLRQV 6HFWLRQ �ï�



��

�ï�ï� ((3520 )XQFWLRQV
7KH PRGXOH KDV DQ LQWHUQDO ((3520 PHPRU\ ZKLFK VWRUHV WKH PRGXOH
PHPRU\ PDS� :KHQ SRZHU LV DSSOLHG� WKH PRGXOH XSORDGV WKH ((3520 WR
5$0 DQG EHJLQV H[HFXWLRQ XVLQJ WKH 5$0 YDOXHV LQ WKH PRGXOH PHPRU\
PDS� 7KHUH LV DQ ((3520 ZULWH IXQFWLRQ ZKLFK DOORZV WKH XVHU WR VWRUH QHZ
GHIDXOW PRGXOH PHPRU\ PDS YDOXHV WKDW ZLOO EH XSORDGHG RQ WKH QH[W SRZHU
XS RI WKH PRGXOH�

0RGXOH PHPRU\ PDS
ORFDWLRQ

'HVFULSWLRQ 9DOLG GDWD

�� ((3520 WRWDO ZULWH
F\FOH FRXQW

���� WR ����

�� ELW ����� ((3520 HUURU IODJV
�  /DGGHU FRPPDQG

ZULWH FRPSOHWH
�  ���� ZULWHV WR

((3520
�  ����� ZULWHV WR

((3520
�  :ULWH GLVDEOHG WR

VHULDO SRUW
�  &DOLEUDWLRQ GDWD HUURU
�  3DUDPHWHU GDWD HUURU
� WKURXJK �� UHVHUYHG

� RU �

�� ((3520 FRPSDUH ZRUG ���� WR ����

7R VWRUH WKH FXUUHQW PRGXOH PHPRU\ PDS LQWR ((3520� GR WKH IROORZLQJ�
�� 5HDG PRGXOH PHPRU\ PDS ORFDWLRQ ���
�� 6HW PRGXOH PHPRU\ PDS ORFDWLRQ �� HTXDO WR ORFDWLRQ ���
�� 6HW ELW �� RI WKH PRGXOH ,�2 ZRUG Q WR �� 2Q WKH ULVLQJ HGJH� WKH PRGXOH

ZLOO ZULWH WKH PRGXOH PHPRU\ PDS WR WKH ((3520� 7KH PRGXOH ZLOO
WKHQ LQFUHPHQW ORFDWLRQ �� E\ �� /RFDWLRQ �� PXVW EH XSGDWHG ZLWK WKH
QHZ YDOXH WR HQDEOH DQRWKHU DQRWKHU ZULWH F\FOH WR WDNH SODFH�

1RWH� 7KH PRGXOH ZLOO UHIXVH DGGLWLRQDO ((3520 ZULWH F\FOHV DIWHU ���� XQWLO WKH
UHOHDVH FRGH� �)��� LV ZULWWHQ WR WKH PRGXOH ZLWK D ��ZRUG ,�2 ZULWH FRP�
PDQG�

1RWH� 7KH ((3520 KDV D OLIH RI ����� ZULWH F\FOHV� :KHQ ZULWLQJ WR WKH ((3520�
XVH FDXWLRQ WR DYRLG FRQWLQXRXV ZULWH RSHUDWLRQV E\ H[HFXWLQJ WKH ODGGHU ORJ�
LF RQO\ RQH WLPH RU XSGDWLQJ WKH ORFDWLRQ PDQXDOO\ XVLQJ GDWD PHPRU\� 7KH
PRGXOH ZLOO UHTXLUH D UHSODFHPHQW ((3520 DW ����� ZULWH F\FOHV�

1RWH� 'XULQJ WKH ((3520 ZULWH F\FOH� WKH PRGXOH WHPSRUDULO\ VXVSHQGV WKH F\FO�
LQJ RI WKH PRGXOH JRRG IODJ LQ ,�2 ZRUG 1�� ELW �� �,�2 ZRUG 1�� ELW ��� �
ZRUG�� 7KH F\FOLQJ UHVXPHV DIWHU WKH ((3520 KDV EHHQ ZULWWHQ�

�ï� 0RGXOH ,QWHUQDO 3URFHVVLQJ
7KH PRGXOH KDV DQ LQWHUQDO SURFHVVRU WKDW FRQWUROV WKH $�' FRQYHUVLRQ DQG
SHUIRUPV WKH LQWHOOLJHQW IXQFWLRQV� 6WHSV � DQG � GHVFULEH WKH LQWHUQDO SURFHV�
VLQJ RI WKH PRGXOH�
�� :KHQ SRZHU LV DSSOLHG� WKH PRGXOH LQLWLDOL]HV 5$0� SHUIRUPV DOO LQWHUQDO

GLDJQRVWLFV� DQG XSORDGV WKH GHIDXOW PRGXOH PHPRU\ PDS IURP
((3520�

�� 7KH PRGXOH VFDQV DOO � LQSXW SRLQWV DQG SHUIRUPV D FRQYHUVLRQ LQWHUQDO�
O\ HYHU\ �� PV� 0RGXOH XSGDWH WLPH FDQ EH XS WR �� PV ZLWK VSHFLDO
IXQFWLRQV HQDEOHG�

�� 7KH H[HFXWLRQ RI WKH ,�2 UHDG DQG ZULWH ODGGHU LQVWUXFWLRQV GR QRW LQWHU�
UXSW WKH PRGXOH VFDQ� 7KH PRGXOH DQG SURJUDPPDEOH FRQWUROOHU WUDQVIHU
LQIRUPDWLRQ WR DQG IURP WKH PRGXOH PHPRU\ PDS �5$0� LQ WKH PRGXOH�

0RGXOH ,QWHUQDO 3URFHVVLQJ 6HFWLRQ �ï�



��

6(&7,21 �
3URJUDPPLQJ WKH 0RGXOH

�ï� 0RGXOH 0HPRU\ 0DS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 8VLQJ WKH 0RGXOH 0HPRU\ 0DS &RQILJXUDWLRQ 6KHHW ��� � � � � � � � � � � � � � � � � �

�ï� 7URXEOHVKRRWLQJ 0HPRU\ 0DS (UURU )ODJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QWHUIDFH WR WKH 3/& � � :RUG 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3URJUDPPLQJ ([DPSOHV RI ��:RUG 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 8VLQJ WKH 0RGXOH &RQILJXUDWLRQ :RUNVKHHW ï $SSHQGL[ ' ��� � � � � � � � � � � � �
�ï�ï� 8VLQJ WKH 3RLQWHU :RUG LQ WKH 0RGXOH 0HPRU\ 0DS ��� � � � � � � � � � � � � � � � � �
�ï�ï� :ULWLQJ 'DWD WR WKH 0RGXOH � ,�2 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5HDGLQJ 'DWD IURP WKH 0RGXOH ï ,�2 5HDG ��� � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7\SLFDO 3URJUDPPLQJ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� ,QWHUIDFH WR WKH 3/& XVLQJ ��:RUG 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3URWRFRO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 3URJUDPPLQJ ([DPSOHV RI ��:RUG 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� :ULWLQJ 'DWD WR WKH 0RGXOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5HDGLQJ 'DWD IURP WKH 0RGXOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6HWWLQJ DQG 5HVHWWLQJ� (QDEOHV DQG 5HVHWV ��� � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3URJUDPPLQJ 1RWH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 8VLQJ WKH +HDUWEHDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 0RGXOH 0HPRU\ 0DS
7KH &����76��� KDV LQWHUQDO 5$0 IRU VWRUDJH RI RSHUDWLQJ SDUDPHWHUV GXU�
LQJ H[HFXWLRQ� ,QWHUQDO ((3520 PHPRU\ SURYLGHV QRQ�YRODWLOH VWRUDJH IRU
WKHVH SDUDPHWHUV ZLWKRXW WKH QHHG IRU EDWWHULHV� %RWK PHPRU\ DUHDV KDYH D
PRGXOH PHPRU\ PDS ZKLFK GHILQHV WKH RSHUDWLQJ SDUDPHWHUV IRU WKH PRGXOH�
7KLV PRGXOH PHPRU\ PDS LV XSORDGHG IURP ((3520 RQ SRZHU XS DQG XVHG
E\ WKH PRGXOH GXULQJ RSHUDWLRQ� 7KH ((3520 GHIDXOW SDUDPHWHUV PD\ EH
FXVWRPL]HG DQG FKDQJHG E\ WKH XVHU WR PHHW WKH DSSOLFDWLRQ UHTXLUHPHQWV�
7KH WDEOH EHORZ LV DQ RXWOLQH RI WKH FRPSOHWH PRGXOH PHPRU\ PDS� 7KH
PRGXOH PHPRU\ PDS KDV UHDG�ZULWH DQG UHDG RQO\ DUHDV� 7KHVH DUH PDUNHG
LQ WKH PRGXOH PHPRU\ PDS� $ GHWDLOHG IXQFWLRQDO GHVFULSWLRQ RI HDFK ORFDWLRQ
DQG GHIDXOW YDOXHV DUH DOVR SURYLGHG�
:RUG ,QGLFDWHV D PHPRU\ ORFDWLRQ LQ WKH 3/& GDWD PHPRU\ RU LQ

WKH PRGXOH PHPRU\ PDS� $ ZRUG FDQ FRQWDLQ D VLQJOH
SLHFH RI GDWD RU LW FDQ FRQWDLQ ELWV RU IODJV IRU HDFK RI �
LQSXW SRLQWV �VHH IRUPDW EHORZ��

%LW 6HW E\ WKH XVHU WR HQDEOH D SDUWLFXODU IXQFWLRQ�
� 2))�',6$%/(� � 21�(1$%/(

)ODJ 6HW E\ WKH PRGXOH WR LQGLFDWH VWDWXV RI D PRGXOH IXQFWLRQ�
� 2))�',6$%/(� � 21�(1$%/(

%RWK ELWV DQG IODJV DUH DUUDQJHG LQ WKH IROORZLQJ IRUPDW DQG FRUUHVSRQG WR
WKH LQSXW SRLQWV LQGLFDWHG EHORZ�

%LW �06%� �� �� �� �� �� �� � � � � � � � � � � �/6%�
,QSXW SRLQW � � � � � � � � � � � � � � � �

'HIDXOW YDOXHV DQG YDOLG GDWD UDQJHV IRU DOO PRGXOH PHPRU\ PDS ZRUGV DUH
LQ $SSHQGL[ (�
'DWD LQ WKH PRGXOH PHPRU\ PDS FDQ EH IRUPDWWHG LQ HLWKHU VLJQHG %&' RU
�·V &RPSOHPHQW %LQDU\� $OO YDOXHV IRU D VSHFLILF LQSXW SRLQW PXVW EH LQ WKH
VDPH IRUPDW� 6RPH YDOXHV DUH HQWHUHG LQ XQVLJQHG %&'� 5HIHUHQFH $SSHQ�
GL[ ( IRU YDOLG GDWD UDQJHV IRU DOO PRGXOH PHPRU\ PDS ORFDWLRQV�

)RUPDW W\SH 'HFLPDO UDQJH 0HPRU\ PDS IRUPDW
6LJQHG %&' ����� )��� �%LW �� LV WKH VLJQ ELW�J

����� ����
�·V &RPSOHPHQW %LQDU\ ������ ����S \

�� ))))
� ����
������ �)))

5HIHUHQFHV LQ SDUHQWKHVLV � � LQGLFDWH DGGUHVVHV LQ ��ZRUG LQWHUIDFH PRGH� 7KH 0RGXOH 0HPRU\ 0DS LV FRP�
PRQ WR ERWK � DQG � ZRUG LQWHUIDFH PRGHV� 7KH H[FHSWLRQ LV WKH SRLQWHU ZRUG� ��� ZKLFK KDV QR PHDQLQJ LQ
WKH � ZRUG PRGH�

5HDG�
ZULWH

0HPRU\
PDS ZRUG

%LWV ,QSXW
SRLQW

)XQFWLRQ 'HVFULSWLRQ

5 �� � WR � � WKUX � $ODUP IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
ZKHQ D ORZ RU KLJK DODUP FRQGLWLRQ
RFFXUV �ZRUG ��� 5HVHW RFFXUV ZKHQ
LQGLYLGXDO DODUPV DUH UHVHW LQ ZRUG ��

5 �� � WR �� � WKUX � 8QFRQILUPHG GDWD HUURU IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
ZKHQ LQYDOLG FRQILJXUDWLRQ GDWD LV
ZULWWHQ WR WKH PRGXOH PHPRU\ PDS
IRU DQ LQSXW SRLQW� 7KH ELWV DUH
FOHDUHG ZKHQ YDOLG GDWD LV ZULWWHQ WR
WKH PRGXOH PHPRU\ PDS� 7KH
PRGXOH DOVR VHWV ELW � RI ,�2 ZRUG
Q�� �ELW �� Q��� ZKHQ WKLV HUURU
RFFXUV� 6HH $SSHQGL[ ( IRU
LQIRUPDWLRQ DERXW GHIDXOW DQG YDOLG
GDWD YDOXHV IRU DOO PRGXOH PHPRU\
PDSV ZRUGV�

0RGXOH 0HPRU\ 0DS 6HFWLRQ ���



��

5HDG�
ZULWH

'HVFULSWLRQ)XQFWLRQ,QSXW
SRLQW

%LWV0HPRU\
PDS ZRUG

5 ��
��
��
��
��
��
��
��

�
�
�
�
�
�
�
�

&RQYHUVLRQ GDWD 7KHVH ZRUGV FRQWDLQ WKH ODVW $�'
FRQYHUVLRQ YDOXHV IRU HDFK LQSXW
SRLQW� 7KH GDWD IRUPDW LV VHOHFWHG E\
ZRUG ��� ELWV � WR � IRU HDFK LQSXW
SRLQW� 'HIDXOW IRUPDW LV %&'� ,I
LQWHOOLJHQW IXQFWLRQV VXFK DV VFDOLQJ�
ILOWHULQJ� DQG DYHUDJLQJ DUH HQDEOHG�
WKH\ DUH SHUIRUPHG RQ WKH GDWD
EHIRUH LW LV HQWHUHG LQWR WKHVH
ORFDWLRQV�

5 �� � WR � � WKUX � /RZ DODUP IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
ZKHQ D ORZ DODUP FRQGLWLRQ RFFXUV IRU
HDFK LQSXW SRLQW� 7KH PRGXOH DOVR
VHWV ELW � RI ,�2 ZRUG Q�� �ELW �� Q���
ELW �� Q���� 7KHVH ELWV DUH UHVHW E\
ELW � RI ,�2 ZRUG Q IRU WKH PRGXOH �ELW
�� Q����

5 �� � WR �� � WKUX � +LJK DODUP IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
ZKHQ D KLJK DODUP FRQGLWLRQ RFFXUV
IRU HDFK LQSXW SRLQW� 7KH PRGXOH DOVR
VHWV ELW � RI ,�2 ZRUG Q�� �ELW R� Q���
ELW �� Q���� 7KHVH ELWV DUH UHVHW E\
ELW � RI ,�2 ZRUG Q IRU WKH PRGXOH �ELW
�� Q����

5 �� � WR � � WKUX � 8QGHU UDQJH IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
ZKHQ DQ XQGHU UDQJH FRQGLWLRQ
RFFXUV IRU HDFK LQSXW SRLQW� 7KLV
RFFXUV ZKHQ PRGXOH GHWHFWV D
WHPSHUDWXUH ORZHU WKDQ WKH UDQJH
VHWWLQJ IRU HDFK LQSXW� 7KHVH DODUPV
DUH DOZD\V DFWLYH� 7KH PRGXOH DOVR
VHWV ELW � RI ,�2 ZRUG Q�� �ELW �� Q���
ELW �� Q��� ZKHQ WKLV HUURU RFFXUV�
7KHVH ELWV DUH UHVHW E\ ELW � RI ,�2
ZRUG Q �ELW �� Q��� IRU WKH PRGXOH�

5 �� � WR �� � WKUX � 2YHU UDQJH IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
ZKHQ DQ RYHU UDQJH FRQGLWLRQ RFFXUV
IRU HDFK LQSXW SRLQW� 7KLV RFFXUV
ZKHQ PRGXOH GHWHFWV D WHPSHUDWXUH
KLJKHU WKDQ WKH UDQJH VHWWLQJ IRU HDFK
LQSXW� 7KHVH DODUPV DUH DOZD\V
DFWLYH� 7KH PRGXOH DOVR VHWV ELW � RI
,�2 ZRUG Q�� �ELW �� Q��� ELW �� Q���
ZKHQ WKLV HUURU RFFXUV� 7KHVH ELWV DUH
UHVHW E\ ELW � RI ,�2 ZRUG Q �ELW ��
Q��� IRU WKH PRGXOH�

5 ��
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3HDN KROG GDWD 7KHVH ZRUGV FRQWDLQ WKH ODWHVW SHDN
KROG YDOXHV IRU HDFK LQSXW SRLQW� 7KH
GDWD IRUPDW ,V GHWHUPLQHG E\ ZRUG
��� ELWV DQG � WR �� 7KH PRGXOH
SHUIRUPV VFDOLQJ DQG ILOWHULQJ
IXQFWLRQV LI VHOHFWHG EHIRUH SODFLQJ
SHDN KROG YDOXHV LQ WKHVH ZRUGV� 7KH
SHDN KROG IXQFWLRQ LV HQDEOHG�
GLVDEOHG IRU HDFK LQSXW SRLQW E\
VHWWLQJ ELWV LQ ZRUG ��� ELWV � WR ���
7KHVH ZRUGV DUH UHVHW E\ ,�2 ZRUG Q�
ELWV � WKUX �� �ELW �� Q���� 7KH
PRGXOH DFNQRZOHGJHV WKH UHVHW LQ ,�2
ZRUG Q�� ELWV � WR��� 6HH 6HFWLRQ
�ï�ï� IRU RSHUDWLRQ GHWDLOV RI WKH
SHDN KROG IXQFWLRQ�

5 �� � WR � � WKUX � ,QSXW SRLQW DFWLYH IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
LQGLFDWLQJ WKH HQDEOH�GLVDEOH VWDWXV RI
HDFK LQSXW SRLQW WKDW LV VHW LQ ZRUG
��� ELWV � WR ��

0RGXOH 0HPRU\ 0DS 6HFWLRQ ���
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5HDG�
ZULWH

'HVFULSWLRQ)XQFWLRQ,QSXW
SRLQW

%LWV0HPRU\
PDS ZRUG

5 �� � WR �� � WKUX � 3HDN KROG DFWLYH IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
LQGLFDWLQJ WKH HQDEOH�GLVDEOH VWDWXV RI
WKH SHDN KROG IXQFWLRQ IRU HDFK LQSXW
SRLQW VHW LQ ZRUG ��� ELWV � WR ���

5 �� � WR � � WKUX � %&'�ELQDU\ VHOHFW IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
LQGLFDWLQJ WKH GDWD IRUPDW VHOHFWHG IRU
HDFK LQSXW SRLQW LQ ZRUG ��� ELWV
� WR ��

5 �� � WR �� � WKUX � 6FDOLQJ DFWLYH IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
LQGLFDWLQJ WKH HQDEOH�GLVDEOH VWDWXV RI
WKH VFDOLQJ IXQFWLRQ IRU HDFK LQSXW
SRLQW VHW LQ ZRUG ��� ELWV � WR ���

5 �� � WR � � WKUX � $YHUDJLQJ DFWLYH IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
LQGLFDWLQJ WKH HQDEOH�GLVDEOH VWDWXV RI
WKH DYHUDJLQJ IXQFWLRQ IRU HDFK LQSXW
SRLQW VHW LQ ZRUG ��� ELWV � WR ��

5 �� � WR �� � WKUX � )LOWHULQJ DFWLYH IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
LQGLFDWLQJ WKH HQDEOH�GLVDEOH VWDWXV RI
WKH ILOWHULQJ IXQFWLRQ IRU HDFK LQSXW
SRLQW VHW LQ ZRUG ��� ELWV � WR ���

5 �� � WR � � WKUX � /RZ DODUP DFWLYH IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
LQGLFDWLQJ WKH HQDEOH�GLVDEOH VWDWXV RI
WKH ORZ DODUP IXQFWLRQ IRU HDFK LQSXW
SRLQW VHW LQ ZRUG ��� ELWV � WR ��

5 �� � WR �� � WKUX � +LJK DODUP DFWLYH IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
LQGLFDWLQJ WKH HQDEOH�GLVDEOH VWDWXV RI
WKH KLJK DODUP IXQFWLRQ IRU HDFK LQSXW
SRLQW VHW LQ ZRUG ��� ELWV � WR ���

5 �� � WR � � WKUX � �&��) VHOHFW IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH
LQGLFDWLQJ WKH VFDOH IRUPDW VHOHFWHG
IRU HDFK LQSXW SRLQW LQ ZRUG ��� ELWV �
WR ��

5�: �� 3RLQWHU ZRUG 7KH SRLQWHU ZRUG LV XVHG WR VHW WKH
VWDUWLQJ ORFDWLRQ LQ WKH PRGXOH
PHPRU\ PDS IRU WKH 6SHFLDO ,�2 UHDG
DQG ,�2 ZULWH LQVWUXFWLRQV WKDW DUH
H[HFXWHG LQ ODGGHU ORJLF LQ WKH 3/&�
7KLV DOORZV WKH XVHU WR VHOHFWLYHO\
UHDG DQG ZULWH SDUWV RI WKH PRGXOH
PHPRU\ PDS�

5�: �� � WR � � WKUX � ,QSXW SRLQW HQDEOH ELWV 7KHVH ELWV DUH VHW E\ WKH XVHU WR
HQDEOH�GLVDEOH HDFK LQSXW SRLQW� 7KH
PRGXOH VFDQV RQO\ LQSXW SRLQWV WKDW
DUH HQDEOHG� 7KH GHIDXOW YDOXH LV DOO
LQSXW SRLQWV HQDEOHG�

5�: �� � WR �� � WKUX � 3HDN KROG HQDEOH ELWV 7KHVH ELWV DUH VHW E\ WKH XVHU WR
HQDEOH�GLVDEOH WKH SHDN KROG IXQFWLRQ
IRU HDFK LQSXW SRLQW� 7KH GHIDXOW YDOXH
LV GLVDEOHG ��� IRU DOO LQSXW SRLQWV�

5�: �� � WR � � WKUX � %&'�ELQDU\ VHOHFW ELWV 7KHVH ELWV DUH VHW E\ WKH XVHU WR
VHOHFW WKH GDWD IRUPDW XVHG E\ HDFK
LQSXW SRLQW� %&'  � DQG ELQDU\  ��
7KLV VHOHFWLRQ VSHFLILHV WKH IRUPDW RI
WKH FRQYHUVLRQ GDWD LQ ZRUGV �� WR ��
DQG SHDN KROG GDWD LQ ZRUGV �� WR ���
%&' DQG ELQDU\ FDQ EH XVHG DW WKH
VDPH WLPH IRU GLIIHUHQW LQSXW SRLQWV�
127(�:KHQ VSHFLI\LQJ D GDWD IRU�
PDW IRU DQ LQSXW SRLQW� DOO PRGXOH
PHPRU\ PDS ZRUGV IRU WKDW VSHFLILF
LQSXW SRLQW PXVW KDYH WKH VDPH IRU�
PDW� 0L[LQJ IRUPDWV IRU DQ LQSXW SRLQW
ZLOO FDXVH HUURQHRXV UHVXOWV WR EH UH�
SRUWHG� 7KH GHIDXOW YDOXH LV %&' ���
IRU DOO LQSXW SRLQWV�

0RGXOH 0HPRU\ 0DS 6HFWLRQ ���
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5�: �� � WR �� � WKUX � 6FDOLQJ HQDEOH ELWV 7KHVH ELWV DUH VHW E\ WKH XVHU WR
HQDEOH�GLVDEOH WKH VFDOLQJ IXQFWLRQ IRU
HDFK LQSXW SRLQW� 7KH GHIDXOW YDOXH LV
GLVDEOHG ��� IRU DOO LQSXW SRLQWV�

5�: �� � WR � � WKUX � $YHUDJLQJ HQDEOH ELWV 7KHVH ELWV DUH VHW E\ WKH XVHU WR
HQDEOH�GLVDEOH WKH $YHUDJLQJ IXQFWLRQ
IRU HDFK LQSXW SRLQW� 7KH GHIDXOW YDOXH
LV GLVDEOHG ��� IRU DOO LQSXW SRLQWV�

5�: �� � WR �� � WKUX � )LOWHULQJ HQDEOH ELWV 7KHVH ELWV DUH VHW E\ WKH XVHU WR
HQDEOH�GLVDEOH WKH ILOWHULQJ IXQFWLRQ
IRU HDFK LQSXW SRLQW� 7KH GHIDXOW YDOXH
LV GLVDEOHG ��� IRU DOO LQSXW SRLQWV�

5�: �� � WR � � WKUX � /RZ DODUP HQDEOH ELWV 7KHVH ELWV DUH VHW E\ WKH XVHU WR
HQDEOH�GLVDEOH WKH ORZ DODUP IXQFWLRQ
IRU HDFK LQSXW SRLQW� 7KH GHIDXOW YDOXH
LV GLVDEOHG ��� IRU DOO LQSXW SRLQWV�

5�: �� � WR �� � WKUX � +LJK DODUP HQDEOH ELWV 7KHVH ELWV DUH VHW E\ WKH XVHU WR
HQDEOH�GLVDEOH WKH KLJK DODUP
IXQFWLRQ IRU HDFK LQSXW SRLQW� 7KH
GHIDXOW YDOXH LV GLVDEOHG ��� IRU DOO
LQSXW SRLQWV�

5�: �� � WR � � WKUX � �&��) VHOHFW ELWV 7KHVH ELWV DUH VHW E\ WKH XVHU WR
VHOHFW WKH VFDOH IRUPDW XVHG E\ HDFK
LQSXW SRLQW� &HOVLXV  � DQG
)DKUHQKHLW  �� 7KLV VHOHFWLRQ
VSHFLILHV WKH IRUPDW RI WKH FRQYHUVLRQ
GDWD LQ ZRUGV �� WR �� DQG SHDN KROG
GDWD LQ ZRUGV �� WR ��� �& DQG �) FDQ
EH XVHG DW WKH VDPH WLPH IRU GLIIHUHQW
LQSXW SRLQWV� 7KH GHIDXOW YDOXH LV �&
��� IRU DOO LQSXW SRLQWV�

5�: ��
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/RZ DODUP OLPLW
+LJK DODUP OLPLW
/RZ DODUP OLPLW
+LJK DODUP OLPLW
/RZ DODUP OLPLW
+LJK DODUP OLPLW
/RZ DODUP OLPLW
+LJK DODUP OLPLW
/RZ DODUP OLPLW
+LJK DODUP OLPLW
/RZ DODUP OLPLW
+LJK DODUP OLPLW
/RZ DODUP OLPLW
+LJK DODUP OLPLW
/RZ DODUP OLPLW
+LJK DODUP OLPLW

7KHVH ZRUGV FRQWDLQ WKH ORZ DQG
KLJK DODUP OLPLWV IRU HDFK LQSXW SRLQW�
7KH IRUPDW RI WKHVH YDOXHV VKRXOG
PDWFK WKH GDWD IRUPDW VHOHFWHG IRU
HDFK LQSXW SRLQW LQ ZRUG ��� 9DOLG
YDOXHV DUH ������ WR ������ ����� WR
�)))� ELQDU\ DQG ����� WR �����
%&'� $ODUP OLPLWV PXVW EH VSHFLILHG
LQ VFDOHG XQLWV LI WKH VFDOLQJ IXQFWLRQ
LV HQDEOHG IRU WKH LQSXW SRLQW� 7KH
GHIDXOW YDOXHV DUH ���� IRU WKH ORZ
OLPLW DQG ���� IRU WKH KLJK OLPLW�

5�: ��
��
��
��
��
��
��
��
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�
�

)LOWHULQJ WLPH FRQVWDQWV 7KHVH ZRUGV FRQWDLQ WKH ILOWHULQJ WLPH
FRQVWDQWV IRU HDFK LQSXW SRLQW� 7KH
YDOXHV DUH LQ PLOOLVHFRQGV� 9DOLG
YDOXHV DUH %&' ���� WR ���� DQG
ELQDU\ ���� WR �)))� 7KH GHIDXOW
YDOXH LV ���� %&'� 7KH ILOWHULQJ
IXQFWLRQ LV SHUIRUPHG SULRU WR WKH GDWD
EHLQJ SODFHG LQ WKH FRQYHUVLRQ GDWD
ZRUGV ��� WKUX ����

5�: ��
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��
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�
�
�

$YHUDJLQJ VDPSOH FRXQWV 7KHVH ZRUGV FRQWDLQ WKH QXPEHU RI
PRGXOH VDPSOHV WR DYHUDJH EHIRUH
UHSRUWLQJ FRQYHUVLRQ GDWD WR ZRUGV ��
WR ��� 7KH YDOXHV DUH LQ QXPEHU RI
VDPSOHV� 9DOLG YDOXHV DUH %&' ����
WR ���� DQG ELQDU\ ���� WR �)))� 7KH
GHIDXOW YDOXH LV ���� %&'� 7KH
DYHUDJLQJ IXQFWLRQ LV SHUIRUPHG SULRU
WR WKH GDWD EHLQJ SODFHG LQ WKH
FRQYHUVLRQ GDWD ZRUGV ��� WKUX ����

0RGXOH 0HPRU\ 0DS 6HFWLRQ ���
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6FDOLQJ ORZ OLPLW
6FDOLQJ KLJK OLPLW
6FDOLQJ ORZ OLPLW
6FDOLQJ KLJK OLPLW
6FDOLQJ ORZ OLPLW
6FDOLQJ KLJK OLPLW
6FDOLQJ ORZ OLPLW
6FDOLQJ KLJK OLPLW
6FDOLQJ ORZ OLPLW
6FDOLQJ KLJK OLPLW
6FDOLQJ ORZ OLPLW
6FDOLQJ KLJK OLPLW
6FDOLQJ ORZ OLPLW
6FDOLQJ KLJK OLPLW
6FDOLQJ ORZ OLPLW
6FDOLQJ KLJK OLPLW

7KHVH ZRUGV FRQWDLQ WKH VFDOLQJ ORZ
DQG KLJK OLPLWV IRU HDFK LQSXW SRLQW�
7KH YDOXHV DUH LQ HQJLQHHULQJ XQLWV�
7KH GHIDXOW YDOXHV DUH ���� IRU WKH
ORZ OLPLW DQG ��� IRU WKH KLJK OLPLW�
7KH VFDOLQJ IXQFWLRQ LV SHUIRUPHG
SULRU WR WKH GDWD EHLQJ SODFHG LQ WKH
FRQYHUVLRQ GDWD ZRUGV �� WR ����

5 �� � WR �
� WR �
� WR��
�� WR ��

�
�
�
�

�  P9
�  (
�  -�',1
�  -
�  .

7KHVH ZRUGV UHIOHFW WKH VWDWXV RI WKH
WKHUPRFRXSOH W\SH VHOHFWHG IURP WKH
URWDU\ VZLWFKHV�

5 �� � WR �
� WR �
� WR��
�� WR ��

�
�
�
�

�  .
�  5
�  6
�  7
� DQG �  QRQ IXQFWLRQDO

5 �� ((3520 WRWDO ZULWH F\FOH
FRXQW

7KLV ZRUG FRQWDLQV WKH FXUUHQW
QXPEHU RI ZULWH RSHUDWLRQV WKDW KDYH
EHHQ H[HFXWHG IRU WKH ((3520�

5 �� �� WR �� ((3520 HUURU IODJV
�  /DGGHU FRPPDQG ZULWH

FRPSOHWH
�  ���� ZULWHV WR ((3520
�  ����� ZULWHV WR ((3520
�  :ULWH GLVDEOHG WR VHULDO

SRUW
�  &DOLEUDWLRQ GDWD HUURU
�  3DUDPHWHU GDWD HUURU
� � �� UHVHUYHG

7KLV ZRUG FRQWDLQV HUURU IODJV WKDW
RFFXU GXULQJ WKH ((3520 ZULWH
RSHUDWLRQ�

5�: �� ((3520 FRPSDUH ZRUG 7KLV ZRUG LV VHW E\ WKH XVHU WR
FRQILUP WKDW DQ ((3520 ZULWH
2SHUDWLRQ VKRXOG RFFXU� 7KLV LV D
VDIHW\ WR SUHYHQW HUURQHRXV ZULWHV
IURP RFFXUULQJ DQG GDPDJLQJ WKH
((3520 FKLS�

5 �� � WR �
� WR ��

���
UHVHUYHG

2SHQ WKHUPRFRXSOH IODJV 7KHVH IODJV DUH VHW E\ WKH PRGXOH IRU
HDFK LQSXW SRLQW ZKHQ LW GHWHFWV DQ
RSHQ RU GLVFRQQHFWHG WKHUPRFRXSOH
IRU DQ HQDEOHG LQSXW SRLQW� 7KHVH ELWV
DUH UHVHW E\ ELW � RI ,�2 ZRUG Q �ELW ��
Q��� IRU WKH PRGXOH�

�ï�ï� 8VLQJ WKH 0RGXOH 0HPRU\ 0DS &RQILJXUDWLRQ 6KHHW
7R DVVLVW LQ WKH FXVWRP FRQILJXUDWLRQ RI WKH PRGXOH� D &RQILJXUDWLRQ :RUN�
VKHHW KDV EHHQ SURYLGHG LQ $SSHQGL[ '� 9DOXHV IRU DOO LQWHOOLJHQW IXQFWLRQV
FDQ EH HQWHUHG LQ WKH ZRUNVKHHW� 7KHVH YDOXHV FDQ WKHQ EH HDVLO\ WUDQVIHUUHG
WR GDWD PHPRU\ IRU XVH E\ WKH PRGXOH�

0RGXOH 0HPRU\ 0DS 6HFWLRQ ���
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�ï� 7URXEOHVKRRWLQJ 0HPRU\ 0DS (UURU )ODJV
7KHUH DUH D QXPEHU RI PHPRU\ PDS HUURU IODJV LQ WKH PRGXOH ZKLFK FDQ EH
XVHG WR YHULI\ VWDWXV DQG RSHUDWLRQ� 7KHVH IODJV LQFOXGH�

)ODJ W\SH )XQFWLRQ
+LJK DQG ORZ DODUP IODJV ,QGLFDWH WKH LQSXW VLJQDO LV RXWVLGH WKH DODUP

OLPLWV VSHFLILHG LQ WKH PRGXOH PHPRU\ PDS�
2YHU DQG XQGHU UDQJH HUURUV ,QGLFDWH WKH LQSXW VLJQDO LV RXWVLGH WKH VSHFLILHG

UDQJH VHOHFWHG E\ WKH MXPSHUV DQG URWDU\
VZLWFKHV�

8QFRQILUPHG GDWD HUURU IODJV ,QGLFDWH D GDWD FRQYHUVLRQ HUURU LQ WKH PRGXOH�
((3520 HUURU IODJV ,QGLFDWH HUURUV ZLWK WKH ((3520 ZULWH IXQFWLRQ

DQG ZULWH F\FOH FRXQWV�
0RGXOH JRRG IODJ 7KLV IODJ RVFLOODWHV DW D RQH KHUW] UDWH ZKHQ WKH

PRGXOH LV RSHUDWLQJ FRUUHFWO\� RQH�KDOI VHFRQG
RQ� RQH�KDOI VHFRQG RII� 'XULQJ WKH ((3520
ZULWH F\FOH� WKH PRGXOH WHPSRUDULO\ VXVSHQGV
WKH F\FOLQJ RI WKH PRGXOH JRRG IODJ LQ ,�2 ZRUG
1�� ELW ��� 7KH F\FOLQJ UHVXPHV DIWHU WKH
((3520 KDV EHHQ ZULWWHQ�

�ï� ,QWHUIDFH WR WKH 3/& � � :RUG 0RGH
7KH &����76��� 7KHUPRFRXSOH ,QSXW 0RGXOH FRPPXQLFDWHV ZLWK WKH SUR�
JUDPPDEOH FRQWUROOHU XVLQJ WKH � :RUG 0RGH ZKHQ WKH ��� ZRUG PRGH MXPS�
HU LV VHW LQ WKH � ZRUG SRVLWLRQ� 7KH LQWHOOLJHQW ,�2 UHDG�ZULWH LQVWUXFWLRQV DUH
XVHG WR WUDQVIHU GDWD EHWZHHQ WKH 3/& DQG WKH PRGXOH PHPRU\ PDS� 'HWDLOV
RI WKHVH LQVWUXFWLRQV FDQ EH IRXQG LQ WKH 2SHUDWLRQ 0DQXDOV IRU WKH FRQWURO�
OHUV� )RU MXPSHU VHWWLQJV� UHIHU WR 6HFWLRQ � LQ WKLV PDQXDO�
7KLV VHFWLRQ GHVFULEHV WKH ELW DVVLJQPHQWV DQG WKH IXQFWLRQV IRU WKH WZR ,�2
ZRUGV WKDW WKH PRGXOH RFFXSLHV LQ WKH SURJUDPPDEOH FRQWUROOHU ,�2 WDEOH�

�ï�ï� 2SHUDWLRQ
7KH PRGXOH FRPPXQLFDWHV ZLWK WKH 3/& XVLQJ WZR ZRUG PRGH DGGUHVVLQJ�
7KH ,�2 UHDG DQG ,�2 ZULWH ODGGHU LQVWUXFWLRQV DUH XVHG WR UHDG�ZULWH GDWD EH�
WZHHQ WKH PRGXOH DQG WKH 3/&� 7KH PRGXOH UHTXLUHV WZR ZRUGV LQ WKH ,�2
WDEOH� RQH RXWSXW ZRUG IURP WKH 3/& WR WKH PRGXOH� DQG RQH LQSXW ZRUG IURP
WKH PRGXOH WR WKH 3/&� 7KH IXQFWLRQV RI WKHVH ZRUGV DUH GHVFULEHG LQ WKH
WDEOH EHORZ�

,QWHUIDFH WR WKH 3/& � � :RUG 0RGH 6HFWLRQ �ï�



��

2XWSXW :RUG

,�2 ZRUG %LW 'HVFULSWLRQ )XQFWLRQ
� 5HVHUYHG ï
� 5HVHUYHG ï
� 5HVHUYHG ï
� ((3520 ZULWH 6HWWLQJ WKLV ELW WR ¶�· WULJJHUV WKH PRGXOH WR ZULWH

WKH FXUUHQW 5$0 FRQILJXUDWLRQ WR ((3520
PHPRU\ LQ WKH PRGXOH� 2Q SRZHU XS� WKH QHZ
SDUDPHWHUV ZLOO EH WKH GHIDXOW VWDUW XS
SDUDPHWHUV�

� (QDEOH VHULDO SRUW ZULWH 6HWWLQJ WKLV ELW WR ¶�· HQDEOHV WKH VHULDO SRUW RQ
WKH PRGXOH WR ZULWH WR WKH PRGXOH PHPRU\
PDS� $ ¶�· GLVDEOHV ZULWLQJ IURP WKH SRUW�

1
� 5HVHW ORZ�KLJK DODUP IODJ 6HWWLQJ WKLV ELW WR ¶�· UHVHWV ELW � RI ZRUG Q���

WKH ORZ�KLJK DODUP IODJ�
2XWSXW
WR
PRGXOH

� 5HVHW RYHU�XQGHU UDQJH HUURU IODJ
5HVHW RSHQ 7�& IODJ

6HWWLQJ WKLV ELW WR ¶�· UHVHWV ELW � RI ZRUG Q���
PRGXOH PHPRU\ PDS ��� WKH XQGHU�RYHU UDQJH
IODJ� ZRUG Q�� ELW � WKH RSHQ 7�& IODJ� UHVHWV
PRGXOH PHPRU\ PDS ��� WKH RSHQ 7�& IODJV�

� 8QXVHG
� 5HVHW SHDN KROG UHJLVWHU � 6HWWLQJ WKLV ELW WR ¶�· UHVHWV WKH SHDN KROG

L W L WK G O I WK� 5HVHW SHDN KROG UHJLVWHU �
J S

UHJLVWHU LQ WKH PRGXOH PHPRU\ PDS IRU WKH
LQSXW SRLQWV VSHFLILHG�

�� 5HVHW SHDN KROG UHJLVWHU �
LQSXW SRLQWV VSHFLILHG�

�� 5HVHW SHDN KROG UHJLVWHU �
�� 5HVHW SHDN KROG UHJLVWHU �
�� 5HVHW SHDN KROG UHJLVWHU �
�� 5HVHW SHDN KROG UHJLVWHU �
�� 5HVHW SHDN KROG UHJLVWHU �

,QSXW :RUG

,�2 ZRUG %LW 'HVFULSWLRQ )XQFWLRQ
� 5HVHUYHG ï
� 5HVHUYHG ï
� 5HVHUYHG ï
� 8QFRQILUPHG GDWD HUURU 7KLV IODJ LV VHW WR ¶�· ZKHQ LQYDOLG GDWD LV

UHFHLYHG IURP WKH VHULDO SRUW RU DQ LQWHOOLJHQW ,�2
ZULWH FRPPDQG� 7KH IODJ LV VHW WR ¶�· ZKHQ YDOLG
GDWD LV VHQW WR WKH PRGXOH�

� &RQYHUVLRQ HUURU 7KLV IODJ LV VHW WR ¶�· LI WKH PRGXOH GHWHFWV DQ
LQWHUQDO FRQYHUVLRQ RU FDOFXODWLRQ HUURU�

� /RZ�KLJK DODUP HUURU 7KLV IODJ LV VHW WR ¶�· ZKHQ D ORZ�KLJK DODUP
RFFXUV IRU DQ\ LQSXW SRLQW�

1��
,QSXW
IURP

� 2YHU�XQGHU UDQJH HUURU
2SHQ 7�&

7KLV IODJ LV VHW WR ¶�· ZKHQ DQ XQGHU�RYHU UDQJH
HUURU RFFXUV IRU DQ\ LQSXW SRLQW� RU WKH PRGXOH
GHWHFWV DQG RSHQ WKHUPRFRXSOH�IURP

PRGXOH � 0RGXOH JRRG IODJ 7KLV IODJ WRJJOHV 21 DQG 2)) DW D � +] UDWH
ZLWK D �� � ��� GXW\ F\FOH ZKHQ WKH PRGXOH LV
RSHUDWLQJ QRUPDOO\�

� $FNQRZOHGJH SHDN KROG UHVHW � 7KHVH IODJV DFNQRZOHGJH WKDW WKH SHDN KROG
L W K E W E WK G O� $FNQRZOHGJH SHDN KROG UHVHW �

J J S
UHJLVWHUV KDYH EHHQ UHVHW E\ WKH PRGXOH�

�� $FNQRZOHGJH SHDN KROG UHVHW �
�� $FNQRZOHGJH SHDN KROG UHVHW �
�� $FNQRZOHGJH SHDN KROG UHVHW �
�� $FNQRZOHGJH SHDN KROG UHVHW �
�� $FNQRZOHGJH SHDN KROG UHVHW �
�� $FNQRZOHGJH SHDN KROG UHVHW �

,QWHUIDFH WR WKH 3/& � � :RUG 0RGH 6HFWLRQ �ï�
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�ï� 3URJUDPPLQJ ([DPSOHV RI ��:RUG 0RGH

�ï�ï� 8VLQJ WKH 0RGXOH &RQILJXUDWLRQ :RUNVKHHW ï $SSHQGL[ '
$SSHQGL[ ' LV D ZRUNVKHHW WR XVH ZKHQ FRQILJXULQJ WKH VSHFLDO IXQFWLRQV
DYDLODEOH LQ WKH PRGXOH� ,W LV SDUWLFXODUO\ XVHIXO LQ VHWWLQJ XS D WDEOH LQ WKH
3/& GDWD PHPRU\ DUHD WKDW FRUUHVSRQGV WR WKH PRGXOH PHPRU\ PDS� 7KH
GDWD FDQ WKHQ EH HDVLO\ WUDQVIHUUHG WR WKH PRGXOH XVLQJ WKH ,�2 ZULWH ODGGHU
LQVWUXFWLRQ� 6HH WKH SURJUDPPLQJ H[DPSOHV LQ WKH IROORZLQJ VHFWLRQV IRU PRUH
GHWDLOV�

�ï�ï� 8VLQJ WKH 3RLQWHU :RUG LQ WKH 0RGXOH 0HPRU\ 0DS
7KH PRGXOH KDV DQ LQWHUQDO PHPRU\ PDS IRU VWRUDJH RI GDWD DQG FRQILJXUD�
WLRQ SDUDPHWHUV� 7KH WDEOH LV �� ZRUGV LQ OHQJWK� ZLWK ERWK UHDG RQO\ DQG
UHDG�ZULWH UHJLVWHUV� 7KH SRLQWHU ZRUG LV XVHG WR VHW WKH EHJLQQLQJ PHPRU\
PDS ORFDWLRQ IRU HLWKHU WKH ,�2 UHDG RU ,�2 ZULWH ODGGHU LQVWUXFWLRQV� 7KLV DO�
ORZV WKH XVHU WR DFFHVV DQ\ DUHD RI WKH WDEOH GLUHFWO\ ZLWKRXW UHDGLQJ RU ZULW�
LQJ GDWD WKDW LV QRW UHTXLUHG� 7KH UHVXOW LV IDVWHU PRGXOH SURFHVVLQJ� DQG IDVW�
HU GDWD WUDQVIHU EHWZHHQ WKH PRGXOH DQG WKH 3/&� 7KH SRLQWHU ZRUG LV
PHPRU\ PDS ORFDWLRQ ��� 7KH IRUPDW LV XQVLJQHG %&'� 9DOLG YDOXHV DUH � WR
��� 7KH GHIDXOW YDOXH LV �����7KH IROORZLQJ VHFWLRQV H[SODLQ WKH RSHUDWLRQ RI
WKH SRLQWHU ZRUG ZLWK ERWK WKH ,�2 UHDG DQG ,�2 ZULWH ODGGHU LQVWUXFWLRQV�

�ï�ï� :ULWLQJ 'DWD WR WKH 0RGXOH � ,�2
7KLV VHFWLRQ GHVFULEHV WKH XVH RI WKH SRLQWHU ZRUG ZLWK WKH ,�2 ZULWH ODGGHU
LQVWUXFWLRQ� )RU DGGLWLRQDO LQIRUPDWLRQ UHJDUGLQJ WKH ,�2 ZULWH LQVWUXFWLRQ� VHH
WKH &9 2SHUDWLRQ 0DQXDO :��� DQG &����+� &����+ 2SHUDWLRQ 0DQXDO
:���� �
7KHUH DUH WZR UXOHV ZKHQ XVLQJ WKH SRLQWHU ZRUG ZLWK WKH ,�2 ZULWH LQVWUXF�
WLRQ�
�� ,I WKH QXPEHU RI ZRUGV WUDQVIHUUHG �VSHFLILHG LQ WKH LQVWUXFWLRQ� WR WKH

PRGXOH LV RQH�
� 7KH PRGXOH ZULWHV WKH YDOXH RI WKLV ZRUG WR WKH SRLQWHU ZRUG ORFDWLRQ LQ WKH
PRGXOH PHPRU\ PDS �����

� 7KLV YDOXH QRZ EHFRPHV WKH ILUVW PHPRU\ ORFDWLRQ WR EH UHDG LQ VXEVHTXHQW
,�2 UHDG LQVWUXFWLRQV�

� 7KH SRLQWHU ZRUG UHWDLQV WKLV YDOXH XQOHVV DQRWKHU � ZRUG ,�2 ZULWH LV
H[HFXWHG� RU WKH V\VWHP SRZHU LV F\FOHG� ,I WKH YDOXH KDV EHHQ VDYHG WR WKH
((3520 LQ WKH PRGXOH� WKHQ LW LV DXWRPDWLFDOO\ XSORDGHG RQ SRZHU XS�

(;$03/(�
([HFXWH D � ZRUG ,�2 ZULWH WR WKH PRGXOH� 7KH YDOXH RI WKH ZRUG
WUDQVIHUUHG LV ����� 7KH PRGXOH VHHV WKH QXPEHU RI ZRUGV LV ��
DQG SODFHV WKH YDOXH ���� LQWR PHPRU\ PDS ORFDWLRQ ���
([HFXWH DQ ,�2 UHDG LQVWUXFWLRQ VSHFLI\LQJ WKH QXPEHU RI ZRUGV WR
EH UHDG DV �����
7KH PRGXOH UHWXUQV �� ZRUGV WR WKH 3/&� EHJLQQLQJ ZLWK PRGXOH
PHPRU\ PDS ORFDWLRQ �� WKUX ���

1RWH 7KH ,�2 UHDG LQVWUXFWLRQ FDQ WUDQVIHU D PD[LPXP RI ��� ZRUGV� ,I
WKH UHDG UHTXHVW LV IURP D SRLQWHU ORFDWLRQ IRU D QXPEHU RI ZRUGV
WKDW JRHV SDVW WKH HQG RI WKH WDEOH� WKRVH ORFDWLRQV EH\RQG ZRUG
�� ZLOO UHWXUQ WKH YDOXH �����

�� ,I WKH QXPEHU RI ZRUGV WUDQVIHUUHG WR WKH PRGXOH LV JUHDWHU WKDQ RQH�
� 7KH PRGXOH LQWHUSUHWV WKH ILUVW ZRUG DV D WHPSRUDU\ SRLQWHU YDOXH ZKLFK
GRHV QRW UHSODFH ZRUG �� LQ WKH PRGXOH PHPRU\ PDS�

3URJUDPPLQJ ([DPSOHV RI ��:RUG 0RGH 6HFWLRQ �ï�
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� ,I WKH YDOXH RI ILUVW ZRUG LV ����� WKHQ WKH PRGXOH XSGDWHV WKH PHPRU\ PDS
EHJLQQLQJ DW ORFDWLRQ �� ZLWK WKH UHPDLQLQJ ZRUGV WUDQVIHUUHG� 7KLV LV WKH
ILUVW ZRUG RI WKH ZULWH DUHD LQ WKH PRGXOH PHPRU\ PDS�

� ,I WKH ILUVW ZRUG LV JUHDWHU WKDQ � DQG OHVV WKDQ ��� WKH PRGXOH VHWV WKH XQ�
FRQILUPHG GDWD HUURU IODJ EHFDXVH DQ DWWHPSW KDV EHHQ PDGH WR ZULWH WR D
UHDG RQO\ DUHD RI WKH PRGXOH PHPRU\ PDS� 7KH GDWD VHQW LV LJQRUHG�

� ,I WKH WHPSRUDU\ SRLQWHU YDOXH LV JUHDWHU WKDQ ��� WKH PRGXOH ZULWHV WKH GDWD
IROORZLQJ WKH WHPSRUDU\ SRLQWHU YDOXH LQWR WKH PRGXOH PHPRU\ PDS EHJLQ�
QLQJ DW WKH ORFDWLRQ VSHFLILHG E\ WKH WHPSRUDU\ SRLQWHU YDOXH� 7KH WHPSRUDU\
SRLQWHU YDOXH LV WKHQ GLVFDUGHG�

(;$03/(�
([HFXWH D �� ZRUG ,�2 ZULWH WR WKH PRGXOH� 7KH YDOXH RI WKH ILUVW
ZRUG WUDQVIHUUHG LV �����
7KH PRGXOH VHHV WKH QXPEHU RI ZRUGV LV JUHDWHU WKDQ RQH� DQG
UHDGV WKH ILUVW ZRUG DV WKH WHPSRUDU\ SRLQWHU YDOXH� 7KH PRGXOH
WKHQ XSGDWHV LWV PHPRU\ PDS ZLWK WKH UHPDLQLQJ QLQH ZRUGV EHJLQ�
QLQJ DW ORFDWLRQ ���

([DPSOH �
:5,7( 'DWD 0HPRU\ WR WKH 0RGXOH 0HPRU\ 0DS
7KLV H[DPSOH VKRZ KRZ WR ZULWH WKH HQWLUH 0RGXOH 0HPRU\ 0DS :ULWH DUHD �/RFDWLRQV ������� 7KHVH DUH WKH
XVHU FRQILJXUDEOH ORFDWLRQV LQ WKH 0RGXOH 0HPRU\ 0DS WKDW HQDEOH WKH YDULRXV PRGXOH IXQFWLRQV� 7KH 'DWD
0HPRU\ LQ WKH SURJUDPPDEOH FRQWUROOHU FDQ EH VHW XS XVLQJ WKH PRGXOH FRQILJXUDWLRQ ZRUNVKHHW LQ $SSHQGL[
' RI WKLV PDQXDO� 7KH ILUVW ZRUG LV WKH WHPSRUDU\ ZULWH SRLQWHU�

4������

� �

:5,7 ����� 4����'�����> @������

4������

,������

$�����

6WDUW :ULWH
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:ULWH �� ZRUGV WR WKH
PRGXOH PHPRU\ PDS
EHJLQQLQJ ZLWK PRGXOH
PHPRU\ PDS ORFDWLRQ
��� 7KLV H[DPSOH
ZULWHV WKH HQWLUH ZULWH
DUHD RI WKH PRGXOH
PHPRU\ PDS�
'�����  ���� �SRLQW�
HU� RU ���� GHIDXOWV WR
�����
'����� WR '�����  
YDOXHV WR EH HQWHUHG LQ
PRGXOH PHPRU\ PDS�

:ULWH FRPSOHWH
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([DPSOH �
:5,7( WR 6HOHFWHG /RFDWLRQV LQ WKH 0RGXOH 0HPRU\ 0DS
7KLV H[DPSOH VKRZV KRZ WR ZULWH D VSHFLILF YDOXH WR D VLQJOH 0RGXOH 0HPRU\ 0DS /RFDWLRQ�
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6WDUW :ULWH
FRPSOHWH
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/DWFK

:ULWH
&RPSOHWH
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/DWFK

7KLV H[DPSOH ZULWHV
� ZRUG WR WKH PRGXOH
PHPRU\ PDS�
'�����  WKH PRGXOH
PHPRU\ PDS ORFDWLRQ
WHPSRUDU\ SRLQWHU�
'�����  WKH YDOXH WR SXW
LQ WKH PRGXOH PHPRU\
PDS ORFDWLRQ VSHFLILHG LQ
'������

�ï�ï� 5HDGLQJ 'DWD IURP WKH 0RGXOH ï ,�2 5HDG
,�2 5HDG ,QVWUXFWLRQ �5HDG ����� DQG WKH 3RLQWHU :RUG 2SHUDWLRQ

7KLV VHFWLRQ GHVFULEHV WKH XVH RI WKH SRLQWHU ZRUG ZLWK WKH ,�2 UHDG ODGGHU
LQVWUXFWLRQ� )RU DGGLWLRQDO LQIRUPDWLRQ UHJDUGLQJ WKH ,�2 UHDG LQVWUXFWLRQ� VHH
WKH &9 2SHUDWLRQ 0DQXDO � :����
7KHUH DUH WKUHH UXOHV ZKHQ XVLQJ WKH SRLQWHU ZRUG ZLWK WKH ,�2 UHDG LQVWUXF�
WLRQ�
�� 7KH GHIDXOW YDOXH RI WKH 3RLQWHU ZRUG LV ����� H[FHSW ZKHQ WKH YDOXH

KDV EHHQ PRGLILHG DQG WKLV PRGLILHG YDOXH VDYHG WR WKH ((3520 LQ WKH
PRGXOH� 2Q SRZHU XS� WKH PRGXOH XSORDGV WKLV YDOXH IURP WKH ((3520
LQWR 5$0 SULRU WR H[HFXWLRQ�

�� :KHQ DQ ,�2 UHDG LQVWUXFWLRQ LV H[HFXWHG� WKH PRGXOH UHDGV WKH YDOXH RI
WKH SRLQWHU ZRUG DQG UHWXUQV WKH QXPEHU RI ZRUGV UHTXHVWHG EHJLQQLQJ
ZLWK WKH ORFDWLRQ VSHFLILHG E\ WKH SRLQWHU ZRUG LQ WKH PRGXOH PHPRU\
PDS� 7KH SRLQWHU ZRUG YDOXH FDQ EH ���� WR �����

�� ,I WKH QXPEHU RI ZRUGV UHTXHVWHG H[WHQGV EH\RQG WKH HQG RI WKH WDEOH
JLYHQ D YDOXH LQ WKH SRLQWHU ZRUG� WKHQ WKH UHPDLQLQJ ZRUGV WUDQVIHUUHG
XS WR ��� ZLOO EH ILOOHG ZLWK ]HURV �������

([DPSOH �
5($' $ODUP DQG &RQYHUVLRQ 'DWD IURP WKH 0RGXOH
7KLV H[DPSOH VKRZV KRZ WR UHDG WKH ILUVW �� ZRUGV IURP WKH 0RGXOH 0HPRU\ 0DS� DVVXPLQJ WKH SRLQWHU ZRUG
LV ����� 7KLV GDWD LQFOXGHV WKH &RQYHUVLRQ 'DWD� $ODUP 'DWD� DQG 3HDN +ROG 'DWD�
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([DPSOH �
5($' WKH (QWLUH 0RGXOH 0HPRU\ 0DS LQWR 'DWD 0HPRU\
7KLV H[DPSOH VKRZV KRZ WR UHDG WKH HQWLUH 0RGXOH 0HPRU\ 0DS LQWR WKH 'DWD 0HPRU\ RI WKH 3URJUDPPDEOH
&RQWUROOHU�
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6WHS �� 8VLQJ D � ZRUG ZULWH
LQVWUXFWLRQ� VHW WKH SRLQWHU
ZRUG WR ��
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6WHS �� 5HDG WKH ILUVW �� ZRUGV
IURP WKH PRGXOH PHPRU\ PDS
DQG VWRUH LQ '0��� WR '0�����
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�ï�ï� 7\SLFDO 3URJUDPPLQJ ([DPSOHV
([DPSOHV � WKURXJK � DUH W\SLFDO ODGGHU GLDJUDPV WKDW VKRZ WKH IOH[LEOH DFFHVV WR WKH PRGXOH VHW XS DQG LQ�
WHOOLJHQW IXQFWLRQV�

([DPSOH �
&RQILJXULQJ WKH 6FDOLQJ )XQFWLRQ
7KLV H[DPSOH VKRZV KRZ WR FRQILJXUH WKH VFDOLQJ IXQFWLRQ IRU VSHFLILF LQSXW SRLQWV� 6HH 6HFWLRQ � IRU JHQHUDO
LQIRUPDWLRQ RQ XVLQJ WKH VFDOLQJ IXQFWLRQ�
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6WHS �� 6HW WKH VFDOLQJ ORZ
DQG KLJK OLPLWV IRU LQSXW
SRLQW ��
'�����  ���� �3RLQWHU�
'�����  ���� �/RZ�
'�����  ���� �+LJK�
9DOXH LQ '0���� LV ZULWWHQ
WR PRGXOH PHPRU\ PDS
ORFDWLRQ ��� '����� WR
ORFDWLRQ ���

6WHS �� 6HW WKH VFDOLQJ
HQDEOH ELW IRU SRLQW � WR
PRGXOH PHPRU\ PDS
ORFDWLRQ ���
'�����  ����
'�����  ����

6WHS �� 6HW WKH LQSXW
SRLQW HQDEOH ELW IRU LQSXW
SRLQW � LQ ZRUG �� RI WKH
PRGXOH PHPRU\ PDS�
'�����  ���� �3RLQWHU�
'�����  ����

6WHS �� 5HDG ILUVW ��
ZRUGV IURP PRGXOH
PHPRU\ PDS�VWRUH LQ
'�����'������

$�����

$OZD\V 2Q

/DWFK

/DWFK

 )ODJ

 )ODJ

/DWFK

/DWFK

> @

� �

4������

� �

4������

� �

�����

�����

�����

�����

&9�6HULHV

3URJUDPPLQJ ([DPSOHV RI ��:RUG 0RGH 6HFWLRQ �ï�



��

([DPSOH �

&RQILJXULQJ WKH $ODUP )XQFWLRQ

7KLV H[DPSOH VKRZV KRZ WR FRQILJXUH WKH DODUP IXQFWLRQ IRU VSHFLILF LQSXW SRLQWV� 6HH 6HFWLRQ � IRU JHQHUDO
LQIRUPDWLRQ RQ XVLQJ WKH DODUPLQJ IXQFWLRQ�
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6WHS �� 6HW WKH ORZ DQG
KLJK DODUP OLPLWV IRU LQSXW
SRLQWV � DQG � LQ PRGXOH
PHPRU\ PDS ORFDWLRQV ���
��� ��� ���
'�����  ���� �3RLQWHU�
'�����  ����
'�����  ����
'�����  ����
'�����  ����

6WHS �� 6HW WKH ORZ DQG KLJK
DODUP HQDEOH ELWV IRU LQSXW
SRLQWV � DQG � LQ PRGXOH
PHPRU\ PDS ORFDWLRQ ���
'�����  ���� �SRLQWHU�
'�����  ����

6WHS �� 6HW WKH LQSXW SRLQW
HQDEOH ELWV IRU LQSXW SRLQWV �
DQG � LQ PRGXOH PHPRU\
PDS ORFDWLRQ ���
'�����  ����
'�����  ����

6WHS �� 5HDG WKH ILUVW ��
ZRUGV IURP WKH PRGXOH
PHPRU\ PDS DQG VWRUH WKH
YDOXHV LQ '������'�����
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([DPSOH �

&RQILJXULQJ WKH )LOWHULQJ )XQFWLRQ

7KLV H[DPSOH VKRZV KRZ WR FRQILJXUH WKH ILOWHULQJ IXQFWLRQ IRU VSHFLILF LQSXW SRLQWV� 6HH 6HFWLRQ � IRU JHQHUDO
LQIRUPDWLRQ RQ XVLQJ WKH ILOWHULQJ IXQFWLRQ�
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6WHS �� 6HW WKH ILOWHULQJ
WLPH FRQVWDQWV IRU LQSXW
SRLQWV �� �� �� DQG � LQ
PRGXOH PHPRU\ PDS
ORFDWLRQV �� WKURXJK ���
(DFK YDOXH LV VHW WR ���
PLOOLVHFRQGV�
'����  ���� �SRLQWHU�
'����  ����
'����  ����
'����  ����
'����  ����

6WHS �� 6HW WKH ILOWHULQJ
HQDEOH ELWV IRU LQSXW
SRLQWV �� �� �� DQG � LQ
PRGXOH PHPRU\ PDS
ORFDWLRQ ���
'����  ���� �SRLQWHU�
'����  �)��

6WHS �� 6HW WKH LQSXW SRLQW
HQDEOH ELWV IRU LQSXW SRLQWV
�� �� �� DQG � LQ PRGXOH
PHPRU\ PDS ORFDWLRQ ���
'����  ���� �SRLQWHU�
'����  ���)

6WHS �� 5HDG WKH ILUVW ��
ZRUGV IURP WKH PRGXOH
PHPRU\ PDS DQG VWRUH WKH
GDWD LQ '���� WKURXJK
'�����
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([DPSOH �
&RQILJXULQJ WKH $YHUDJLQJ )XQFWLRQ
7KLV H[DPSOH VKRZV KRZ WR FRQILJXUH WKH DYHUDJLQJ IXQFWLRQ IRU VSHFLILF LQSXW SRLQWV� 6HH 6HFWLRQ � IRU JHQHU�
DO LQIRUPDWLRQ RQ XVLQJ WKH DYHUDJLQJ IXQFWLRQ�
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�ï� ,QWHUIDFH WR WKH 3/& XVLQJ ��:RUG 0RGH

7KH &����76��� 7KHUPRFRXSOH ,QSXW 0RGXOH FRPPXQLFDWLRQV ZLWK WKH SUR�
JUDPPDEOH FRQWUROOHU XVLQJ WKH ��:RUG 0RGH ZKHQ WKH ����:RUG 0RGH
-XPSHU LV VHW LQ WKH ��ZRUG SRVLWLRQ� 6WDQGDUG 'DWD 0RYHPHQW ,QVWUXFWLRQV
DUH XVHG WR WUDQVIHU GDWD EHWZHHQ WKH 3/& DQG WKH PRGXOH PHPRU\ PDS�
'HWDLOV RI WKHVH LQVWUXFWLRQV FDQ EH IRXQG LQ WKH 2SHUDWLRQ 0DQXDOV IRU WKH
FRQWUROOHUV� )RU MXPSHU VHWWLQJV� VHH 6HFWLRQ ��

�ï�ï� 2SHUDWLRQ

,Q WKH � ZRUG LQWHUIDFH PRGH� WKH PRGXOH FRPPXQLFDWHV ZLWK WKH 3/& XVLQJ
IRXU ,�2 ZRUGV� 6WDQGDUG GDWD PRYHPHQW LQVWUXFWLRQV DUH XVHG WR UHDG DQG
ZULWH GDWD EHWZHHQ WKH PRGXOH DQG WKH 3/&� 7KH PRGXOH UHTXLUHV IRXU ZRUGV
LQ WKH ,�2 WDEOH� WZR RXWSXW ZRUGV IURP WKH 3/& WR WKH PRGXOH� DQG WZR LQSXW
ZRUGV IURP WKH PRGXOH WR WKH 3/&� 7KH IXQFWLRQV RI WKHVH ZRUGV DUH GH�
VFULEHG LQ WKH WDEOH EHORZ�

2XWSXW :RUGV

,�2
:RUG

%LW�V� 'HVFULSWLRQ )XQFWLRQ

1 ����� :ULWH 'DWD :RUG 7KLV ZRUG FRQWDLQV WKH GDWD ZKLFK ZLOO EH WUDQVIHUUHG WR WKH PRGXOH
PHPRU\ PDS ZKHQ D ZULWH F\FOH LV H[HFXWHG�

1�� ����� 0HPRU\ 0DS /RFDWLRQ�
3HDN +ROG 5HVHW (QDEOH

7KHVH ELWV VSHFLI\ WKH PRGXOH PHPRU\ PDS ORFDWLRQ ZKHQ GDWD LV
UHDG IURP RU ZULWWHQ WR WKH PRGXOH� 9DOLG YDOXHV DUH �� WR �� LQ %&'
RQO\� $OVR� ZKHQ 3HDN +ROG 5HVHW LV VHW WR ¶�·� WKHVH ELWV �� WR ��
LQGLFDWH IRU ZKLFK ,QSXW 3RLQW�V� � WR � UHVSHFWLYHO\ WKH 3HDN +ROG
)XQFWLRQ LV WR EH UHVHW�

�� 5HDG�:ULWH 5HTXHVW 7KLV ELW VSHFLILHV ZKHWKHU WKH DFFHVV WR WKH PRGXOH LV D UHDG ��� RU
ZULWH ��� UHTXHVW� )RU D UHDG UHTXHVW� WKH PRGXOH UHWXUQV LQ ZRUG
1�� WKH GDWD DW WKH PHPRU\ ORFDWLRQ VSHFLILHG LQ ELWV ������ )RU D
ZULWH UHTXHVW� WKH PRGXOH ZULWHV WKH GDWD IURP ZRUG 1 LQWR WKH
PHPRU\ ORFDWLRQ VSHFLILHG LQ ELWV ������

�� ((3520 :ULWH (QDEOH 6HWWLQJ WKLV ELW WR ¶�· WULJJHUV WKH PRGXOH WR ZULWH WKH FXUUHQW 5$0
FRQILJXUDWLRQ WR ((3520 LQ PRGXOH PHPRU\� 2Q SRZHU XS� WKH
QHZ SDUDPHWHUV ZLOO EH WKH GHIDXOW VWDUW�XS SDUDPHWHUV�

�� 6HULDO 3RUW :ULWH (QDEOH 6HWWLQJ WKLV ELW WR ¶�· HQDEOHV WKH VHULDO SRUW RQ WKH PRGXOH WR ZULWH WR
WKH PRGXOH PHPRU\ PDS� $ ¶�· GLVDEOHV ZULWLQJ IURP WKH SRUW�

�� /RZ�+LJK $ODUP 5HVHW 6HWWLQJ WKLV ELW WR ¶�· UHVHWV WKH $ODUP )ODJV '0�� %LWV ������ WKH
/RZ�+LJK $ODUP )ODJV '0�� %LWV ������ WKH ,QSXW 3RLQW 6SHFLILF
/RZ�+LJK $ODUP )ODJ :RUG 1�� %LW ��� DQG WKH /RZ�+LJK $ODUP
)ODJ :RUG 1�� %LW ���

�� 2XW RI 5DQJH 5HVHW
2SHQ 7�& 5HVHW

6HWWLQJ WKLV ELW WR ¶�· UHVHWV WKH 2XW RI 5DQJH )ODJV '0��� WKH ,QSXW
3RLQW 6SHFLILF 2XW RI 5DQJH (UURU )ODJ :RUG 1�� %LW ��� DQG WKH
2XW RI 5DQJH (UURU )ODJ :RUG 1�� %LW ��� 7KLV ELW DOVR UHVHWV WKH
2SHQ 7�& 'HWHFW )ODJV PRGXOH PHPRU\ PDS ��� WKH ,QSXW 3RLQW
6SHFLILF 2SHQ 7�& 'HWHFW )ODJ :RUG 1�� %LW ��� DQG WKH 2SHQ 7�&
'HWHFW )ODJ :RUG 1�� %LW ���

�� 3HDN +ROG 5HVHW 6HWWLQJ WKLV ELW WR ¶�· UHVHWV WKH 3HDN +ROG IXQFWLRQ IRU WKH ,QSXW
3RLQWV ZKRVH UHVSHFWLYH ELW LV VHW LQ :RUG 1�� %LWV �� WKUX ���

�� 3& :ULWH )LQLVKHG 7KLV ELW LV VHW E\ WKH 3/& WR LQGLFDWH WR WKH PRGXOH WKDW WKHUH LV QHZ
GDWD LQ ZRUGV 1 DQG 1��� 7KLV ELW VKRXOG EH ODWFKHG KLJK XQWLO 76
5HDG )LQLVKHG� :RUG 1�� %LW ��� LV VHW E\ WKH PRGXOH� 1RWH� 3&
:ULWH )LQLVKHG GRHV QRW QHHG WR EH VHW ZKHQ VHWWLQJ RU UHVHWWLQJ
:RUG 1�� ELWV �� WKUX���

�� 3& 5HDG )LQLVKHG 7KLV ELW LV VHW E\ WKH 3/& WR LQGLFDWH WR WKH PRGXOH WKDW WKH GDWD KDV
EHHQ UHDG IURP ZRUGV 1�� DQG 1��� 7KLV ELW UHVHWV 76 :ULWH
)LQLVKHG� :RUG 1�� %LW ��� ZKLFK ZDV VHW E\ WKH PRGXOH�

,QWHUIDFH WR WKH 3/& XVLQJ ��:RUG 0RGH 6HFWLRQ �ï�
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,QSXW :RUGV

,�2
:RUG

%LW�V� 'HVFULSWLRQ )XQFWLRQ

1�� ����� 5HDG 'DWD :RUG 7KLV ZRUG FRQWDLQV WKH GDWD ZKLFK ZDV UHTXHVWHG IURP WKH PHPRU\
PDS DIWHU D UHDG F\FOH LV H[HFXWHG�

1�� ����� 5HVHUYHG
�� 'DWD 7UDQVIHU 6HTXHQFH

(UURU )ODJ
7KLV ELW VLJQDOV WKDW DQ HUURU LQ WKH GDWD WUDQVIHU SURWRFRO KDV
RFFXUUHG� 7KLV LQFOXGHV DWWHPSWLQJ WR ZULWH WR UHDG�RQO\ PHPRU\
ORFDWLRQV� 7R UHFRYHU IURP D 'DWD 7UDQVIHU 6HTXHQFH (UURU� WKH 3/&
PXVW VHW WKH 3& 5HDG )LQLVKHG ELW�

�� ,QSXW 3RLQW 6SHFLILF
/RZ�+LJK $ODUP )ODJ

7KLV ELW LQGLFDWHV LI DQ DODUP FRQGLWLRQ KDV RFFXUUHG IRU D VSHFLILF
,QSXW 3RLQW DQG FRUUHVSRQGV ZLWK WKH UHVSHFWLYH ELW LQ '0��� 7KH
IODJ UHSRUWV RQO\ ZKHQ GDWD LV UHTXHVWHG IURP WKH FRUUHVSRQGLQJ
PHPRU\ ORFDWLRQV '0����� RU '0����� DQG RWKHUZLVH UHSRUWV ¶�·�

�� ,QSXW 3RLQW 6SHFLILF 2XW RI
5DQJH )ODJ

7KLV ELW LQGLFDWHV LI DQ RXW RI UDQJH FRQGLWLRQ KDV RFFXUUHG IRU D
VSHFLILF ,QSXW 3RLQW DQG FRUUHVSRQGV ZLWK WKH UHVSHFWLYH ELW LQ
'0��� 7KH IODJ UHSRUWV RQO\ ZKHQ GDWD LV UHTXHVWHG IURP WKH
FRUUHVSRQGLQJ PHPRU\ ORFDWLRQV '0����� RU '0����� DQG
RWKHUZLVH UHSRUWV ¶�·�

�� ,QSXW 3RLQW 6SHFLILF
'HJUHHV &�) )ODJ

7KLV ELW LQGLFDWHV WKH FRQILJXUDWLRQ IRU D VSHFLILF ,QSXW 3RLQW DQG
FRUUHVSRQGV ZLWK WKH UHVSHFWLYH ELW LQ '0��� 7KH IODJ UHSRUWV RQO\
ZKHQ GDWD LV UHTXHVWHG IURP WKH FRUUHVSRQGLQJ PHPRU\ ORFDWLRQV
'0����� RU '0����� DQG RWKHUZLVH UHSRUWV ¶�·�

�� ,QSXW 3RLQW 6SHFLILF 2SHQ
7�& 'HWHFW )ODJ

7KLV ELW LQGLFDWHV LI DQ RSHQ 7�& KDV EHHQ GHWHFWHG IRU D VSHFLILF
,QSXW 3RLQW DQG FRUUHVSRQGV ZLWK WKH UHVSHFWLYH ELW LQ '0��� 7KH
IODJ UHSRUWV RQO\ ZKHQ GDWD LV UHTXHVWHG IURP WKH FRUUHVSRQGLQJ
PHPRU\ ORFDWLRQV '0����� RU '0����� DQG RWKHUZLVH UHSRUWV ¶�·�

�� /RZ�+LJK $ODUP )ODJ 7KLV ELW LQGLFDWHV LI DQ DODUP FRQGLWLRQ KDV RFFXUUHG IRU D HQDEOHG
,QSXW 3RLQW� FRUUHVSRQGLQJ ZLWK DQ\ ELW VHW LQ '0��� DQG UHSRUWV
FRQWLQXRXVO\�

�� 2XW RI 5DQJH (UURU )ODJ 7KLV ELW LQGLFDWHV LI RXW RI UDQJH FRQGLWLRQ KDV RFFXUUHG IRU DQ\
HQDEOHG ,QSXW 3RLQW� FRUUHVSRQGLQJ ZLWK DQ\ ELW VHW LQ '0��� DQG
UHSRUWV FRQWLQXRXVO\�

�� 0RGXOH *RRG )ODJ 7KLV ELW WRJJOHV 21 DQG 2)) DW D � +] UDWH ZLWK D ������ GXW\
F\FOH WR LQGLFDWH WKDW WKH PRGXOH LV RSHUDWLRQDO�

�� &RQYHUVLRQ (UURU )ODJ 7KLV ELW LV VHW ZKHQ D FDOFXODWLRQ UHVXOWLQJ LQ DQ RXW RI UDQJH YDOXH LV
SHUIRUPHG� 7KLV FDQ RFFXU ZLWK SDUDPHWHU YDOXHV ZKHQ WKH PRGH LV
FKDQJHG IURP %LQDU\ WR %&'� 7KLV IODJ UHSRUWV FRQWLQXRXVO\�

�� 8QFRQILUPHG 'DWD (UURU
)ODJ

7KLV ELW LV VHW ZKHQ DQ DWWHPSW LV PDGH WR ZULWH DQ LQYDOLG YDOXH RU D
YDOXH RI LPSURSHU IRUPDW LQWR SDUDPHWHU ORFDWLRQV '0�� WKUX '0���
DQG LV FOHDUHG RQ WKH QH[W YDOLG ZULWH F\FOH� 7KLV IODJ FRUUHVSRQGV
ZLWK DQ\ ELW VHW LQ 'DWD (UURU 6WDWXV '0�� %LWV ����� DQG UHSRUWV
FRQWLQXRXVO\�

�� 2SHQ 7�& 'HWHFW )ODJ 7KLV ELW LQGLFDWHV LI DQ RSHQ 7�& FRQGLWLRQ KDV RFFXUUHG IRU DQ\
HQDEOHG ,QSXW 3RLQW� FRUUHVSRQGLQJ ZLWK DQ\ ELW VHW LQ '0��� DQG
UHSRUWV FRQWLQXRXVO\�

�� 76 5HDG )LQLVKHG 7KLV ELW LV VHW E\ WKH PRGXOH WR LQGLFDWH WR WKH 3/& WKDW LW KDV UHDG
WKH GDWD LQ ZRUGV 1 DQG 1��� ,W LV UHVHW E\ WKH PRGXOH ZKHQ WKH 3&
:ULWH )LQLVKHG� :RUG 1�� %LW �� LV UHVHW E\ WKH 3/&�

�� 76 :ULWH )LQLVKHG 7KLV ELW LV VHW E\ WKH PRGXOH WR LQGLFDWH WR WKH 3/& WKDW LW KDV ZULWWHQ
WKH UHTXHVWHG GDWD LQWR ZRUGV 1�� DQG 1��� ,W LV UHVHW E\ WKH
PRGXOH ZKHQ 3& 5HDG )LQLVKHG� :RUG 1�� %LW �� LV VHW E\ WKH
3/&�

,QWHUIDFH WR WKH 3/& XVLQJ ��:RUG 0RGH 6HFWLRQ �ï�
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�ï�ï� 3URWRFRO
7KH � :RUG 0RGH ,QWHUIDFH SURYLGHV IRXU VWDWXV ELWV IRU KDQGVKDNLQJ GXULQJ
FRPPXQLFDWLRQV EHWZHHQ WKH PRGXOH DQG WKH 3/&� 7KHVH ELWV DUH UHDG DQG
ZULWWHQ WKURXJK 3/& ODGGHU ORJLF DQG PXVW EH PDQLSXODWHG LQ WKH SURSHU VH�
TXHQFH IRU VXFFHVVIXO FRPPXQLFDWLRQ ZLWK WKH PRGXOH� 7ZR ELWV� 3& :ULWH
)LQLVKHG DQG 3& 5HDG )LQLVKHG� ZRUG 1�� ELWV �� DQG ��� DUH VHW E\ WKH
3/&� 7KH RWKHU WZR ELWV� 76 5HDG )LQLVKHG DQG 76 :ULWH )LQLVKHG� ZRUG 1��
ELWV �� DQG ��� DUH VHW E\ WKH PRGXOH� 6HH WKH WDEOH LQ WKH SUHYLRXV VHFWLRQ
IRU D GHVFULSWLRQ RI WKHVH ELWV�
:ULWH 6HTXHQFH 7LPLQJ 'LDJUDP
7KH SURSHU VHTXHQFH RI ZULWLQJ GDWD WR WKH PRGXOH PHPRU\ PDS LV VKRZQ LQ
WKH IROORZLQJ WLPLQJ GLDJUDP� 7KH VHTXHQFH RI WKH WZR HYHQWV ZLWK 3& :ULWH
)LQLVKHG DQG 76 5HDG )LQLVKHG PXVW RFFXU IRU GDWD WR EH VXFFHVVIXOO\ WUDQV�
IHUUHG IURP WKH 3/& WR WKH PRGXOH� $Q\ GHYLDWLRQ IURP WKLV VHTXHQFH ZLOO UH�
VXOW LQ WKH PRGXOH VHWWLQJ WKH 'DWD 7UDQVIHU 6HTXHQFH (UURU )ODJ� 7R UHFRYHU
IURP D 'DWD 7UDQVIHU 6HTXHQFH (UURU WKH 3/& PXVW DVVHUW 3& 5HDG )LQ�
LVKHG�

3& :ULWH )LQLVKHG

76 5HDG )LQLVKHG

76 :ULWH )LQLVKHG

3& 5HDG )LQLVKHG

:RUG 1

:RUG 1��

:RUG 1��

:RUG 1��

���

'RQ·W FDUH

'RQ·W FDUH

�

� �

� �

)ODJV YDOLG

�� 3/& VHWV GDWD WR EH ZULWWHQ LQ :RUG 1�
�� 3/& VHWV WKH PRGXOH PHPRU\ ORFDWLRQ DGGUHVV WR EH ZULWWHQ LQ :RUG

1�� %LWV ������
�� 3/& VHWV :RUG 1�� %LW �� WR LQGLFDWH D ZULWH F\FOH WR WKH PRGXOH�
�� 3/& VHWV 3& :ULWH )LQLVKHG� :RUG 1�� %LW �� LQGLFDWLQJ WR WKH PRGXOH

WKDW QHZ GDWD LV DYDLODEOH�

1RWH 6WHSV �� � DQG � PD\ EH SHUIRUPHG VLPXOWDQHRXVO\ E\ ZULWLQJ WKH
HQWLUH ZRUG 1���

�� :KHQ WKH PRGXOH KDV UHDG WKH GDWD� LW VHWV 76 5HDG )LQLVKHG� :RUG
1�� %LW ���

�� 6HHLQJ 76 5HDG )LQLVKHG JR KLJK� WKH 3/& UHVHWV 3& :ULWH )LQLVKHG�
�� 6HHLQJ 3& :ULWH )LQLVKHG JR ORZ� WKH PRGXOH WKHQ UHVHWV 76 5HDG )LQ�

LVKHG HQGLQJ WKH ZULWH F\FOH�

,QWHUIDFH WR WKH 3/& XVLQJ ��:RUG 0RGH 6HFWLRQ �ï�
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5HDG 6HTXHQFH 7LPLQJ 'LDJUDP
7KH SURSHU VHTXHQFH RI UHDGLQJ WR WKH PRGXOH PHPRU\ PDS LV VKRZQ LQ WKH
IROORZLQJ WLPLQJ GLDJUDP� 7KH VHTXHQFH RI WKH IRXU HYHQWV ZLWK 3& :ULWH )LQ�
LVKHG� 76 5HDG )LQLVKHG� 76 :ULWH )LQLVKHG� DQG 3& 5HDG )LQLVKHG PXVW
RFFXU IRU GDWD WR EH VXFFHVVIXOO\ WUDQVIHUUHG IURP WKH PRGXOH WR WKH 3/&� $Q\
GHYLDWLRQ IURP WKLV VHTXHQFH ZLOO UHVXOW LQ WKH PRGXOH VHWWLQJ WKH 'DWD 7UDQV�
IHU 6HTXHQFH (UURU )ODJ� 7R UHFRYHU IURP D 'DWD 7UDQVIHU 6HTXHQFH (UURU
WKH 3/& PXVW DVVHUW 3& 5HDG )LQLVKHG�

3& :ULWH )LQLVKHG

76 5HDG )LQLVKHG

76 :ULWH )LQLVKHG

3& 5HDG )LQLVKHG

:RUG 1

:RUG 1��

:RUG 1��

:RUG 1��

�� �

'RQ·W FDUH

� �

� �

�

� �

� ��

'RQ·W FDUH

'RQ·W FDUH �

�� 3/& VHWV WKH PHPRU\ ORFDWLRQ DGGUHVVHV WR EH UHDG LQ :RUG 1�� %LWV
������

�� 3/& UHVHWV :RUG 1�� %LW �� WR LQGLFDWH D UHDG F\FOH IURP WKH PRGXOH�
�� 3/& VHWV 3& :ULWH )LQLVKHG� :RUG 1�� %LW �� LQGLFDWLQJ WR WKH PRGXOH

WKDW WKH DGGUHVV KDV EHHQ ZULWWHQ�

1RWH 6WHSV �� � DQG � PD\ EH SHUIRUPHG VLPXOWDQHRXVO\ E\ ZULWLQJ WKH
HQWLUH ZRUG 1���

�� :KHQ WKH PRGXOH KDV UHDG WKH DGGUHVV� LW VHWV 76 5HDG )LQLVKHG� :RUG
1�� %LW ���

�� 6HHLQJ 76 5HDG )LQLVKHG JR KLJK� WKH 3/& UHVHWV 3& :ULWH )LQLVKHG�
�� 6HHLQJ 3& :ULWH )LQLVKHG JR ORZ� WKH PRGXOH UHVHWV 76 5HDG )LQLVKHG�
�� :KHQ WKH PRGXOH KDV UHWULHYHG WKH UHTXHVWHG GDWD DQG SODFHG LW LQ

:RUG 1��� LW VHWV 76 :ULWH )LQLVKHG� :RUG 1�� %LW ���
�� 6HHLQJ 76 :ULWH )LQLVKHG JR KLJK� WKH 3/& UHDGV WKH GDWD IURP :RUG

1�� DQG VHWV 3& 5HDG )LQLVKHG� :RUG 1�� %LW ���
�� 6HHLQJ 3& 5HDG )LQLVKHG JR KLJK� WKH PRGXOH UHVHWV 76 :ULWH )LQLVKHG�
��� 6HHLQJ 76 :ULWH )LQLVKHG JR ORZ� WKH 3/& WKHQ UHVHWV 3& 5HDG )LQ�

LVKHG HQGLQJ WKH UHDG F\FOH�

,QWHUIDFH WR WKH 3/& XVLQJ ��:RUG 0RGH 6HFWLRQ �ï�
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�ï� 3URJUDPPLQJ ([DPSOHV RI ��:RUG 0RGH

�ï�ï� :ULWLQJ 'DWD WR WKH 0RGXOH
([DPSOH �

:ULWH D 6LQJOH 0HPRU\ 0DS /RFDWLRQ
7KH 7�& 0RGXOH RFFXSLHV ORFDWLRQV ���� ���� ���� DQG ���� ,Q WKLV H[DPSOH�
WKH GDWD YDOXH ���� LV ZULWWHQ LQWR ORFDWLRQ '0���

&�6HULHV

�����

765)

6WUREH

�����

/DWFK

�����

'RQH

�����

765)

�����

�����

'RQH

�����

/DWFK

�����

/DWFK

�����

'RQH

�����

�����

3&:)

�����

5�: 5HT

',)'
�����

029
�����
���

029'
�����
�����
���

7KH ODWFK HQDEOHV WKH
ZULWH F\FOH XQWLO LW
FRPSOHWHV

7KH ZULWH F\FOH LV
FRPSOHWH RQ WKH IDOOLQJ
HGJH RI 76 5HDG )LQLVKHG

����� WKH GDWD WR EH
ZULWWHQ LQWR WKH PHPRU\
PDS� LV PRYHG WR ZRUG 1

����� WKH PHPRU\ PDS
ORFDWLRQ ZKHUH WKH GDWD LV
WR EH ZULWWHQ� LV PRYHG WR
ZRUG 1��

7KH UHDG�ZULWH UHTXHVW ELW
LV VHW LQGLFDWLQJ D ZULWH
UHTXHVW

7KH KDQGVKDNLQJ LV
FRQWUROOHG E\ WKH
UHVSRQVH RI WKH PRGXOH

3URJUDPPLQJ ([DPSOHV RI ��:RUG 0RGH 6HFWLRQ �ï�
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([DPSOH �
:ULWLQJ D %ORFN RI 0HPRU\ 0DS /RFDWLRQV
7KH 7�& 0RGXOH RFFXSLHV ORFDWLRQV ���� ���� ���� DQG ���� 7KLV H[DPSOH
ZULWHV D EORFN RI GDWD IURP 3/& PHPRU\ ORFDWLRQV '����� WKUX '����� WR
PRGXOH ORFDWLRQV '0�� WKUX '0��� 1RWH WKDW WKH ORZHU WZR GLJLWV RI WKH WZR
PHPRU\ DUHDV FRUUHVSRQG� 7KLV ZDV GRQH LQWHQWLRQDOO\ WR VLPSOLI\ SURJUDP�
PLQJ�

&9�6HULHV

�������

765)

6WUREH

������

/DWFK

������

'RQH

������

'RQH

������

/DWFK

������

7KH ODWFK HQDEOHV WKH
ZULWH F\FOH XQWLO LW
FRPSOHWHV

7KH 5�: UHTXHVW ELW LV VHW
LQGLFDWLQJ D ZULWH UHTXHVW

7KH KDQGVKDNLQJ LV
FRQWUROOHG E\ WKH
UHVSRQVH RI WKH PRGXOH

������

/DWFK

029 ����� '�����

:5,7 &75

�����

�������

765)

,1& '�����

�����

:5,7 &75

:5,7 &75

�����

'����� �����&03

$�����

*575

������

:5,7 '$7$

029 '����� 4����

4������

3&:)

4������

5�: 5HT

029' '����� ����� 4����

:5,7 &75 &75/ %,76

�����

����� 7KH PHPRU\ FRXQWHU LV
LQLWLDOL]HG WR WKH VWDUWLQJ
ORFDWLRQ���

WKHQ LQFUHPHQWHG RQ WKH
IDOOLQJ HGJH RI 76 5HDG
)LQLVKHG���

XQWLO WKH ILQDO ORFDWLRQ LV
UHDFKHG� 7KHQ WKH ZULWH
F\FOH LV FRPSOHWH

7KH GDWD DW WKH FRXQWHU
DGGUHVV LV PRYHG WR
:RUG 1

7KH DGGUHVV LV PRYHG WR
:RUG 1��

'RQH

3URJUDPPLQJ ([DPSOHV RI ��:RUG 0RGH 6HFWLRQ �ï�



��

�ï�ï� 5HDGLQJ 'DWD IURP WKH 0RGXOH
([DPSOH �

5HDGLQJ D 6LQJOH 0HPRU\ 0DS /RFDWLRQ
7KH 7�& 0RGXOH RFFXSLHV ORFDWLRQV ���� ���� ���� DQG ���� ,Q WKLV H[DPSOH�
WKH GDWD YDOXH IURP '0�� LV VWRUHG LQ 3/& PHPRU\ '�����

&�6HULHV

6WUREH

�����

/DWFK

'RQH

�����

3&5)

�����

�����

'RQH

�����

/DWFK

�����

/DWFK

�����

'RQH

�����

',)'
�����

7KH ODWFK HQDEOHV WKH
UHDG F\FOH XQWLO LW
FRPSOHWHV

7KH KDQGVKDNLQJ LV
FRQWUROOHG E\ WKH
UHVSRQVH RI WKH PRGXOH

�����

7KH UHDG F\FOH LV
FRPSOHWH RQ WKH IDOOLQJ
HGJH RI 3& 5HDG
)LQLVKHG

'RQH

���������� �����

$'56 :71 765)

�����

3&:)

3&5)

�����

�����

$'56 :71

�����

76:)

�����

765)

�����

76:)

�����

$'56 :71

# 029
���
'����

029
�����
�����
���

����� WKH PHPRU\ PDS
ORFDWLRQ ZKHUH GDWD LV WR
EH UHDG LV PRYHG WR ZRUG
1��

:KHQ WKH PRGXOH KDV
UHDG WKH DGGUHVV� WKLV
ODWFK LV VHW

:KHQ WKH PRGXOH KDV
SURYLGHG WKH UHTXHVWHG
GDWD LQ ZRUG 1��� LW LV
PRYHG WR '����

�����

3URJUDPPLQJ ([DPSOHV RI ��:RUG 0RGH 6HFWLRQ �ï�



��

([DPSOH �
5HDGLQJ D %ORFN RI 0HPRU\ 0DS /RFDWLRQV
7KH 7�& 0RGXOH RFFXSLHV ORFDWLRQV ���� ���� ���� DQG ���� 7KLV H[DPSOH
UHDGV D EORFN RI GDWD IURP PRGXOH PHPRU\ ORFDWLRQV �� WKURXJK �� DQG
VWRUHV LW LQ 3/& PHPRU\ ORFDWLRQV '����� WKUX '������ 1RWH WKDW WKH ORZHU
WZR GLJLWV RI WKH WZR PHPRU\ DUHDV FRUUHVSRQG� 7KLV ZDV GRQH LQWHQWLRQDOO\
WR VLPSOLI\ SURJUDPPLQJ�

&9�6HULHV

6WUREH

�����

/DWFK

�����

'RQH

7KH ODWFK HQDEOHV WKH
UHDG F\FOH XQWLO LW
FRPSOHWHV

������

/DWFK

029 ����� '�����

5($' &75

,1& '�����

�����

5($' &75

�����

'����� �����&03

$�����

*575

������

����� 7KH PHPRU\ FRXQWHU LV
LQLWLDOL]HG WR WKH VWDUWLQJ
ORFDWLRQ���

WKHQ LQFUHPHQWHG RQ WKH
IDOOLQJ HGJH RI 3& 5HDG
)LQLVKHG���

XQWLO WKH ILQDO ORFDWLRQ LV
UHDFKHG� 7KHQ WKH UHDG
F\FOH LV FRPSOHWH

'RQH

������������

,������

$'56 :71 765)

4������

3&:)

3&5)

4������

$'56 :71

765)

�������

76:)

76:)

������

,������

'RQH

������

/DWFK

�����

�������

������

029' '����� ����� 4����

�����

5($' &75 &75/ %76

������

$'56 :71

029 ����� '�����

5' '$7$

�����

�����

4������

3&5)

������

������

5($' &75

'RQH

7KH PHPRU\ DGGUHVV LV
PRYHG WR ZRUG 1��

:KHQ WKH PRGXOH KDV
UHDG WKH DGGUHVV� WKLV
ODWFK LV VHW

:KHQ WKH PRGXOH KDV
SURYLGHG WKH UHTXHVWHG
GDWD LQ ZRUG 1��� LW LV
PRYHG WR '�����

7KH KDQGVKDNLQJ LV
FRQWUROOHG E\ WKH
UHVSRQVH RI WKH PRGXOH

3URJUDPPLQJ ([DPSOHV RI ��:RUG 0RGH 6HFWLRQ �ï�



��

�ï�ï� 6HWWLQJ DQG 5HVHWWLQJ� (QDEOHV DQG 5HVHWV

([DPSOH �
5HVHW /RZ�+LJK $ODUP

&�6HULHV

5HVHW

�����

$/50 567

�����

$/50 )/*

:KHQ UHVHW VWUREHV RQ
DQG WKH DODUP IODJ LQ ZRUG
1�� LV 21� DODUP UHVHW LQ
ZRUG 1�� LV WXUQHG 21�
ZKHQ WKH IODJ FOHDUV�
DODUP UHVHW LV WXUQHG 2))

����� �����

$/50 567

([DPSOH �
5HVHW 6HOHFWHG 3HDN +ROG 5HJLVWHUV

&9�6HULHV

567 (1$

������ 4������

3. 567

4������

4������

3HDN KROG UHVHW

5HVHW SHDN KROG
UHJLVWHU IRU LQSXW
SRLQW �

5HVHW SHDN KROG
UHJLVWHU IRU LQSXW
SRLQW �

�ï�ï� 3URJUDPPLQJ 1RWH
0RVW SURJUDPV ZLOO FRQWDLQ SURJUDPPLQJ IRU ERWK UHDGLQJ IURP DQG ZULWLQJ WR
WKH PRGXOH DV VKRZQ LQ WKH SUHYLRXV VHFWLRQV� +RZHYHU� VLQFH WKH VDPH
KDQGVKDNLQJ ELWV DUH XVHG LQ ERWK RSHUDWLRQV� WKH WZR FDQQRW EH SHUIRUPHG
VLPXOWDQHRXVO\� ,Q IDFW� FDUH LQ SURJUDPPLQJ PXVW EH H[HUFLVHG WR LQVXUH WKDW
WKH\ DUH QRW� 7KH HDVLHVW ZD\ WR GR WKLV LV WR KDYH RQH VHFWLRQ SUHYHQW WKH
RWKHU IURP EHLQJ LQLWLDWHG ZKLOH LW LWVHOI LV HQDEOHG� DQG YLFH YHUVD� 7KH
/$7&+ ELWV LQ WKH SURJUDPPLQJ H[DPSOHV� ZKLFK LQGLFDWH ZKLFK VHFWLRQ LV
HQDEOHG DW WKH WLPH� FDQ EH XVHG IRU WKLV�

)XUWKHUPRUH� WKH KDQGVKDNLQJ ELW 3& :ULWH )LQLVKHG DSSHDUV LQ ERWK ZULWLQJ
DQG UHDGLQJ VHFWLRQV� :KLOH RQH VHFWLRQ PD\ WXUQ WKH ELW 21� WKH VHFWLRQ WKDW
IROORZV� WKRXJK GLVDEOHG� ZLOO WXUQ LW 2)) VLQFH WKDW VHFWLRQ·V ORJLF LV VWLOO
VFDQQHG LI SURJUDPPHG H[DFWO\ DV VKRZQ� 2QH ZD\ WR VROYH WKLV SUREOHP LV
WR XVH MXPSV LQ WKH SURJUDP WR MXPS RYHU WKH GLVDEOHG VHFWLRQ VR WKDW WKH
ORJLF LV QRW VFDQQHG� $ VHFRQG ZD\ LV WR VWRUH WKH ORJLF OHDGLQJ XS WR 3&
:ULWH )LQLVKHG LQ D WHPSRUDU\ ORFDWLRQ LQ HDFK VHFWLRQ� WKHQ ORJLFDOO\ 25 WKH
WZR WHPSRUDU\ ORFDWLRQV WRJHWKHU DQG VWRUH WKH UHVXOW LQ 3& :ULWH )LQLVKHG�

7KH (QDEOHV DQG 5HVHWV LQ :RUG 1�� %LWV �� WKUX �� VKRXOG EH VHW WR ¶�· IRU
DW OHDVW DERXW �� PLOOLVHFRQGV WR HQVXUH WKDW WKH\ DUH UHDG E\ WKH PRGXOH� ,Q
SURJUDPV ZKRVH VFDQ WLPH LV �� PV RU PRUH� WKLV LV QRW D SUREOHP� ,Q YHU\
VKRUW SURJUDPV� WKHVH ELWV PD\ QHHG WR EH VHW IRU WZR RU PRUH SURJUDP
VFDQV�

3URJUDPPLQJ ([DPSOHV RI ��:RUG 0RGH 6HFWLRQ �ï�



��

�ï� 8VLQJ WKH +HDUWEHDW
7KH 0RGXOH *RRG )ODJ� LQ ERWK ��ZRUG DQG ��ZRUG PRGHV� SXOVHV DW � +]
UDWH ���� VHFRQG 21� ��� VHFRQG 2))� ZLWK D ������ GXW\ F\FOH� 7KLV LV WKH
KHDUWEHDW� ,W LQGLFDWHV WKDW WKH PLFURSURFHVVRU LQ WKH PRGXOH LV RSHUDWLQJ
SURSHUO\ DQG LV SURYLGLQJ XSGDWHG LQSXW SRLQW FRQYHUVLRQ GDWD WR WKH 3/&� ,Q
FULWLFDO DSSOLFDWLRQV� WKH 3/& SURJUDP FDQ YHULI\ WKDW WKH 7�& PRGXOH LV RS�
HUDWLRQDO E\ H[DPLQLQJ DQG WLPLQJ WKH KHDUWEHDW�
6LPSOH SURJUDPV WR PRQLWRU WKH KHDUWEHDW DUH VKRZQ EHORZ� $ SXOVH LV JHQ�
HUDWHG RQ WKH ULVLQJ HGJH RI WKH KHDUWEHDW VLJQDO WR UHVHW WKH WLPHU� 7KH WLPHU
LV VHW IRU ��� VHFRQGV WR DOORZ IRU WKH YDULDWLRQ LQ WKH KHDUWEHDW� 0RUH FRPSOL�
FDWHG SURJUDPV XVLQJ ERWK ULVLQJ DQG IDOOLQJ HGJHV RI WKH KHDUWEHDW� DQG D
WLPHU VHWWLQJ RI ��� VHFRQGV FDQ DOVR EH XVHG�
([DPSOH � � +HDUWEHDW LQ ��ZRUG PRGH� PRGXOH EDVH DGGUHVVHV DW ,�2 ����
LQ &�6HULHV�
([DPSOH � � +HDUWEHDW LQ ��ZRUG PRGH� PRGXOH EDVH DGGUHVVHV DW ,�2 ����
LQ &9�6HULHV�

([DPSOH �
&�6HULHV� ��:RUG 0RGH

&�6HULHV
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0�$/50

�����

0�+%7

�����

�����

0�$/50

�����

',)8
�����

7,0
���
�����

([DPSOH �
&9�6HULHV� ��:RUG 0RGH

&9�6HULHV

7����

0�$/50

�����

0�+%7

,������

������

0�$/50

������

������

7,0 ��� �����

8VLQJ WKH +HDUWEHDW 6HFWLRQ �ï�
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$33(1',; $
6WDQGDUG 0RGHOV DQG 0DQXDOV

1DPH 'HVFULSWLRQ 3DUW QXPEHU
&����76��� � 3RLQW 7KHUPRFRXSOH ,QSXW 0RGXOH

0DQXDO IRU &��� 76��� +��7$=�
&9 ,QVWDOODWLRQ 0DQXDO ï :���
&9 2SHUDWLRQ 0DQXDO�
/DGGHU 'LDJUDP

ï :���

& ,QVWDOODWLRQ 0DQXDO ï :���
& 2SHUDWLRQ 0DQXDO ï :���
&966 &9 6XSSRUW 6RIWZDUH &9����=6�$7��(
/66 /DGGHU 6XSSRUW 6RIWZDUH &����<�/6���(9�
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$33(1',; %
6SHFLILFDWLRQV

1XPEHU RI WKHUPRFRXSOH LQSXWV � FKDQQHOV� LVRODWHG
,QSXW VLJQDO UDQJHV �& �)

-�7\SH �ï��� ��ï����

.�7\SH �ï���� ��ï����

5�7\SH �ï���� ��ï����

6�7\SH �ï���� ��ï����

7�7\SH �ï��� ��ï���

(�7\SH �ï���� ��ï����

-�',1 7\SH �ï��� ��ï����

0LOOYROWV � ï �� P9

,QWHOOLJHQW IXQFWLRQV 6FDOLQJ� DODUPLQJ� DYHUDJLQJ� ILOWHULQJ� SHDN KROG� 6HOHFWDEOH DQG
FRQILJXUDEOH SHU LQSXW SRLQW

5HVROXWLRQ �� LQ %&'� ���� LQ ELQDU\

$FFXUDF\ -� .� 5� 6� (� -�',1 7 0LOOLYROWV

���& ������ ������ �����

�����& DW ����� UHODWLYH KXPLGLW\ ������ ����� �����

8QGHU H[WUHPH QRLVH FRQGLWLRQV
 ������ ������ ������

5HSHDWDELOLW\ �����

&RQYHUVLRQ WLPH �� PV PLQLPXP� DOO � LQSXWV

5HSRUWLQJ GDWD IRUPDW 6LJQHG %&'
�·V &RPSOHPHQW ELQDU\
&RQILJXUDEOH IURP 3/& RU VHULDO SRUW

$OORFDWHG ZRUGV � ZRUGV�� ZRUGV � VHOHFWDEOH

3/& FRPPXQLFDWLRQV ,QWHOOLJHQW ,�2 UHDG�ZULWH LQVWUXFWLRQV IRU 20521 &� &9� &90�
VHULHV

,QWHUQDO PHPRU\ 5$0
((3520 IRU PHPRU\ PDS VWRUDJH

)URQW ZLQGRZ LQGLFDWRUV 5XQ� HUURU� UDQJH� FRPP HUURU� WUDQVPLW�UHFHLYH

,QSXW FRQQHFWRU �� SRLQW WHUPLQDO EORFN

9LEUDWLRQ UHVLVWDQFH 'XUDELOLW\ �� WR ���� +] DW ���� PP DPSOLWXGH LQ ;� < DQG = GLUHFWLRQV IRU ��
VZHHSV LQ �� PLQ�
���� WR ��� +] DW �* LQ ;� < DQG = GLUHFWLRQV IRU �� VZHHSV LQ ��
PLQ�

0DOIXQFWLRQ �� WR ���� +] DW ��� PP DPSOLWXGH LQ ;� < DQG = GLUHFWLRQV IRU �
VZHHSV LQ � PLQ�
���� WR ��� +] DFFHOHUDWLRQ DW ��� * LQ ;� < DQG = GLUHFWLRQV IRU �
VZHHSV LQ � PLQ�

,PSDFW UHVLVWDQFH 'XUDELOLW\ �� * LQ ;� < DQG = GLUHFWLRQV WKUHH WLPHV HDFK GLUHFWLRQ

,VRODWLRQ 2SWLFDO LVRODWLRQ EHWZHHQ LQSXW WHUPLQDOV DQG 3/&� ���� 9$&
2SWLFDO LVRODWLRQ IRU 56����&� ���� 9$&

3RZHU FRQVXPSWLRQ ��� $ IURP EDFNSODQH� ��� : PD[�

'LPHQVLRQV �����:� [ ����+� [ ����'�

:HLJKW ��� J PD[LPXP

1RWH� ,PPXQH WR RSHUDWLRQDO PDOIXQFWLRQ ZKHQ VXEMHFWHG WR HOHFWULFDO QRLVH�
���QV DQG �mV� ����9 SXOVHV LQGXFHG RQ SRZHU VXSSO\
���QV DQG �mV� ����9 SXOVHV LQGXFHG RQ IUDPH JURXQG
���QV DQG �mV� ����9 SXOVHV LQGXFHG RQ �� WXUQ ZLQGLQJ RQ LQSXW FDEOHV
���QV DQG �mV� ��� 9 SXOVHV LQGXFHG RQ � WXUQ ZLQGLQJ RQ FDVH
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$33(1',; &
'LPHQVLRQV

&����76��� 7KHUPRFRXSOH 0RGXOH

8QLW� PP �LQFK�

���
������

����
������ ���

������

76���
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$33(1',; '
&RQILJXUDWLRQ :RUNVKHHW

&����76��� ��3RLQW 7KHUPRFRXSOH ,QSXW 0RGXOH &RQILJXUDWLRQ :RUNVKHHW
%LW �� �� �� �� �� �� � � � � � � � � � � +H[�%&'

O'DWD
PHPRU\

0RGXOH
PHPRU\

,QSXW SRLQW � � � � � � � � � � � � � � � �
�

YDOXH
PHPRU\ PHPRU\

PDS )XQFWLRQ

�� ,QSXW SRLQW
HQDEOH ELWV
,QSXW SRLQW
SHDN KROG
HQDEOH ELWV

�� ,QSXW SRLQW
ELQDU\�%&'
VHOHFW
HQDEOH ELWV
,QSXW SRLQW
VFDOLQJ
HQDEOH ELWV

�� ,QSXW SRLQW
DYHUDJLQJ
HQDEOH ELWV
,QSXW SRLQW
ILOWHULQJ
HQDEOH ELWV

�� ,QSXW SRLQW
ORZ DODUP
HQDEOH ELWV
,QSXW SRLQW
KLJK DODUP
HQDEOH ELWV

�� ,QSXW SRLQW
GHJUHHV
&�) VHOHFW
ELWV

� � �

'DWD
PHPRU\

0RGXOH
PHPRU\

)XQFWLRQ 'HFLPDO
YDOXH

+H[�%&'
YDOXHPHPRU\ PHPRU\

PDS
YDOXH YDOXH

�� /RZ DODUP OLPLW ï LQSXW SRLQW �

�� +LJK DODUP OLPLW ï LQSXW SRLQW �

�� /RZ DODUP OLPLW ï LQSXW SRLQW �

�� +LJK DODUP OLPLW ï LQSXW SRLQW �

�� /RZ DODUP OLPLW ï LQSXW SRLQW �

�� +LJK DODUP OLPLW ï LQSXW SRLQW �

�� /RZ DODUP OLPLW ï LQSXW SRLQW �

�� +LJK DODUP OLPLW ï LQSXW SRLQW �

�� /RZ DODUP OLPLW ï LQSXW SRLQW �

�� +LJK DODUP OLPLW ï LQSXW SRLQW �

�� /RZ DODUP OLPLW ï LQSXW SRLQW �

�� +LJK DODUP OLPLW ï LQSXW SRLQW �

�� /RZ DODUP OLPLW ï LQSXW SRLQW �

�� +LJK DODUP OLPLW ï LQSXW SRLQW �

�� /RZ DODUP OLPLW ï LQSXW SRLQW �

�� +LJK DODUP OLPLW ï LQSXW SRLQW �



��

'DWD
PHPRU\

0RGXOH
PHPRU\
PDS

)XQFWLRQ 'HFLPDO
YDOXH

+H[�%&'
YDOXH

�� )LOWHULQJ WLPH FRQVWDQW ï LQSXW SRLQW �

�� )LOWHULQJ WLPH FRQVWDQW ï LQSXW SRLQW �

�� )LOWHULQJ WLPH FRQVWDQW ï LQSXW SRLQW �

�� )LOWHULQJ WLPH FRQVWDQW ï LQSXW SRLQW �

�� )LOWHULQJ WLPH FRQVWDQW ï LQSXW SRLQW �

�� )LOWHULQJ WLPH FRQVWDQW ï LQSXW SRLQW �

�� )LOWHULQJ WLPH FRQVWDQW ï LQSXW SRLQW �

�� )LOWHULQJ WLPH FRQVWDQW ï LQSXW SRLQW �

�� $YHUDJLQJ VDPSOH FRXQWV ï LQSXW SRLQW �

�� $YHUDJLQJ VDPSOH FRXQWV ï LQSXW SRLQW �

�� $YHUDJLQJ VDPSOH FRXQWV ï LQSXW SRLQW �

�� $YHUDJLQJ VDPSOH FRXQWV ï LQSXW SRLQW �

�� $YHUDJLQJ VDPSOH FRXQWV ï LQSXW SRLQW �

�� $YHUDJLQJ VDPSOH FRXQWV ï LQSXW SRLQW �

�� $YHUDJLQJ VDPSOH FRXQWV ï LQSXW SRLQW �

�� $YHUDJLQJ VDPSOH FRXQWV ï LQSXW SRLQW �

�� 6FDOLQJ ORZ OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ KLJK OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ ORZ OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ KLJK OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ ORZ OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ KLJK OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ ORZ OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ KLJK OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ ORZ OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ KLJK OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ ORZ OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ KLJK OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ ORZ OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ KLJK OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ ORZ OLPLW ï LQSXW SRLQW �

�� 6FDOLQJ KLJK OLPLW ï LQSXW SRLQW �

$SSHQGL[ '&RQILJXUDWLRQ :RUNVKHHW
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$33(1',; (
0RGXOH 0HPRU\ 0DS 9DOXHV DQG )XQFWLRQV

'DWD�IODJ 0RGXOH
PHPRU\

5HDG�
ZULWH

'DWD
IRUPDW

9DOLG GDWD
UDQJH

2XW RI
ER[

SRZHU
XS

GHIDXOW

6DYH�
ORDG

((3520

5HVHW
LQSXW
SRLQW
HQDEOH

5HVHW RQ
IXQFWLRQ
HQDEOH

&RQGLWLRQV

,QSXW SRLQW DODUP
DQG LQYDOLG GDWD HUURU
IODJV

�� 5 %LQDU\ � RU � � 1R 1R 1R 8VHU�UHVHW
IURP ,�2
ZRUG

,QSXW SRLQW
FRQYHUVLRQ GDWD

�� WR �� 5 %LQDU\
%&'

ï����� WR �����
ï���� WR ����

�
�

1R <HV <HV 6HW E\
PRGXOH

,QSXW SRLQW DODUP
IODJV

�� WR �� 5 %LQDU\ � RU � � 1R 1R 1R 6HW E\
PRGXOH

,QSXW SRLQW SHDN KROG
GDWD

�� WR �� 5 %LQDU\
%&'

ï����� WR �����
ï���� WR ����

�
�

1R <HV <HV 6HW E\
PRGXOH

,QSXW SRLQW DFWLYH
IODJV

��� ELWV
���

5 %LQDU\ � RU � $OO � 1R <HV 1R 6HW E\
PRGXOH

,QSXW SRLQW IXQFWLRQ
DFWLYH IODJV

�� WR �� 5 %LQDU\ � RU � � 1R 1R <HV 6HW E\
PRGXOH

3RLQWHU ZRUG �� 5�: %&' �� WR �� � 1R 1R 1R 6HW E\ XVHU

,QSXW SRLQW HQDEOH
IODJV

��� ELWV
���

5�: %LQDU\ � RU � $OO � <HV 1R 1R 6HW E\ XVHU

,QSXW SRLQW
ELQDU\�%&' VHFWLRQ

��� ELWV
���

5�: %LQDU\ � RU � $OO �
�%&'�
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