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

7KH IROORZLQJ FRQYHQWLRQV DUH XVHG WR LQGLFDWH DQG FODVVLI\ SUHFDXWLRQV LQ WKLV PDQXDO� $OZD\V KHHG
WKH LQIRUPDWLRQ SURYLGHG ZLWK WKHP� )DLOXUH WR KHHG SUHFDXWLRQV FDQ UHVXOW LQ LQMXU\ WR SHRSOH RU GDP�
DJH WR WKH SURGXFW�

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

:$51,1* ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG SRVVLEO\ UHVXOW LQ ORVV RI OLIH RU VHULRXV LQMXU\�

&DXWLRQ ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ UHODWLYHO\ VHULRXV RUPLQRU LQMXU\� GDP�
DJH WR WKH SURGXFW� RU IDXOW\ RSHUDWLRQ�

20521 3URGXFW 5HIHUHQFHV
$OO 20521 SURGXFWV DUH FDSLWDOL]HG LQ WKLV PDQXDO� 7KH ZRUG ´8QLWµ LV DOVR FDSLWDOL]HG ZKHQ LW UHIHUV
WR DQ 20521 SURGXFW� UHJDUGOHVV RI ZKHWKHU RU QRW LW DSSHDUV LQ WKH SURSHU QDPH RI WKH SURGXFW�

7KH DEEUHYLDWLRQ ´&K�µ ZKLFK DSSHDUV LQ VRPH GLVSOD\V DQG RQ VRPH 20521 SURGXFWV� RIWHQ PHDQV
´ZRUGµ DQG LV DEEUHYLDWHG ´:Gµ LQ GRFXPHQWDWLRQ LQ WKLV VHQVH�

7KH DEEUHYLDWLRQ ´3&µ PHDQV 3URJUDPPDEOH &RQWUROOHU DQG LV QRW XVHG DV DQ DEEUHYLDWLRQ IRU DQ\�
WKLQJ HOVH�

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 RSHUDWLRQ
RI WKH SURGXFW�

�� �� ���� �� ,QGLFDWHV OLVWV RI RQH VRUW RU DQRWKHU� VXFK DV SURFHGXUHV� FKHFNOLVWV� 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 KLJK�TXDOLW\ 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�



YLL

$ERXW WKLV 0DQXDO�

7KLV PDQXDO GHVFULEHV WKH LQVWDOODWLRQ DQG RSHUDWLRQ RI WKH &90��352�� 7HDFKLQJ %R[ DQG LQFOXGHV WKH
VHFWLRQV GHVFULEHG EHORZ� 7KH &90��352�� 7HDFKLQJ %R[ LV D 3HULSKHUDO 'HYLFH IRU &�&9�VHULHV 3&V
DQG LV XVHG ZLWK WKH &9����0&���� &9����0&��� DQG &���+�0&��� 0RWLRQ &RQWURO 8QLWV� ,W LV DOVR
XVHG ZLWK &����1&����( DQG �*�$��1&����(9� 3RVLWLRQ &RQWURO 8QLWV�

3OHDVH UHDG WKLV PDQXDO FDUHIXOO\ DORQJ ZLWK WKH RSHUDWLRQ PDQXDOV IRU WKH &9����0&����
&9����0&��� DQG &���+�0&��� 0RWLRQ &RQWURO 8QLWV� DQG WKH &����1&����( DQG
�*�$��1&����(9� 3RVLWLRQ &RQWURO 8QLWV DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG EHIRUH
DWWHPSWLQJ WR LQVWDOO DQG RSHUDWH WKH 7HDFKLQJ %R[�

7KHUH DUH VL[ PDQXDOV� H[FOXGLQJ WKLV RQH� XVHG ZLWK WKH &9����0&���� &9����0&��� DQG &���+�
0&��� 0RWLRQ &RQWURO 8QLWV �0& 8QLWV�� 7KHVH PDQXDOV DUH OLVWHG LQ WKH IROORZLQJ WDEOH� 7KH VXIIL[HV
KDYH EHHQ OHIW RII RI WKH FDWDORJ QXPEHUV� %H VXUH \RX DUH XVLQJ WKH PRVW UHFHQW YHUVLRQ IRU \RXU DUHD�

1DPH &RQWHQW &DW� 1R�
&9����0&����0&���
0RWLRQ &RQWURO 8QLW
2SHUDWLRQ 0DQXDO�
,QWURGXFWLRQ

'HVFULEHV WKH IHDWXUHV� DSSOLFDWLRQV� DQG EDVLF RSHUDWLRQ RI
WKH 0RWLRQ &RQWURO 8QLWV�

5HDG WKLV PDQXDO ILUVW EHIRUH XVLQJ D 0RWLRQ &RQWURO 8QLW�

:���

&9����0&����0&���
0RWLRQ &RQWURO 8QLW
2SHUDWLRQ 0DQXDO� 'HWDLOV

'HVFULEHV WKH RSHUDWLRQ RI WKH 0RWLRQ &RQWURO 8QLWV LQ GHWDLO�

5HDG WKH 2SHUDWLRQ 0DQXDO� ,QWURGXFWLRQ� DERYH� EHIRUH DW�
WHPSWLQJ WR UHDG WKLV PDQXDO�

:���

&90��356�� 7HDFKLQJ %R[
2SHUDWLRQ 0DQXDO

'HVFULEHV WKH RSHUDWLRQ RI WKH 7HDFKLQJ %R[ FRQQHFWHG WR D
0RWLRQ &RQWURO 8QLW�

:���

&9����=1�3&� 0& 6XSSRUW
6RIWZDUH 2SHUDWLRQ 0DQXDO

'HVFULEHV FUHDWLQJ FRQWURO SURJUDPV DQG VHWWLQJ RSHUDWLQJ
SDUDPHWHUV IRU 0& 8QLWV XVLQJ WKH 0& 6XSSRUW 6RIWZDUH�

:���

&���+�0&��� 0RWLRQ
&RQWURO 8QLW 2SHUDWLRQ
0DQXDO� ,QWURGXFWLRQ

'HVFULEHV WKH IHDWXUHV� DSSOLFDWLRQV� DQG EDVLF RSHUDWLRQ RI
WKH 0RWLRQ &RQWURO 8QLWV�

5HDG WKLV PDQXDO ILUVW EHIRUH XVLQJ D 0RWLRQ &RQWURO 8QLW�

:���

&���+�0&��� 0RWLRQ
&RQWURO 8QLW 2SHUDWLRQ
0DQXDO� 'HWDLOV

'HVFULEHV RSHUDWLRQ RI WKH 0RWLRQ &RQWURO 8QLWV LQ GHWDLO�

5HDG WKH 2SHUDWLRQ 0DQXDO� ,QWURGXFWLRQ� DERYH� EHIRUH DW�
WHPSWLQJ WR UHDG WKLV PDQXDO�

:���

7KHUH DUH DOVR WZRPDQXDOV XVHG ZLWK WKH &����1&����( DQG �*�$��1&����(9�3RVLWLRQ &RQWURO 8QLWV
�3&8V�� 7KHVHPDQXDOV DUH OLVWHG LQ WKH IROORZLQJ WDEOH� 7KH VXIIL[HV KDYH EHHQ OHIW RII RI WKH FDWDORJ QXP�
EHUV� %H VXUH \RX DUH XVLQJ WKH PRVW UHFHQW YHUVLRQ IRU \RXU DUHD�

1DPH &RQWHQW &DW� 1R�
&����1&����( 7ZR�D[LV
3RVLWLRQ &RQWURO 8QLW
2SHUDWLRQ 0DQXDO

'HVFULEHV WKH VSHFLILFDWLRQV DQG SURFHGXUHV QHFHVVDU\ WR
LQVWDOO DQG RSHUDWH WKH 3RVLWLRQ &RQWURO 8QLW� ,W DOVR GHVFULEHV
GDWD OD\RXWV DQG H[DPSOHV IRU FRPPXQLFDWLRQ EHWZHHQ WKH
3& DQG 1&�����( PRGXOH�

:���

�*�$��1&����(9� 3RVLWLRQ
&RQWURO 8QLW 2SHUDWLRQ
0DQXDO

'HVFULEHV WKH VSHFLILFDWLRQV DQG SURFHGXUHV QHFHVVDU\ WR
LQVWDOO DQG RSHUDWH WKH 3RVLWLRQ &RQWURO 8QLW�

:���

:$51,1* )DLOXUH WR UHDG DQG XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG LQ WKLV PDQXDO PD\ UHVXOW LQ
SHUVRQDO LQMXU\ RU GHDWK� GDPDJH WR WKH SURGXFW� RU SURGXFW IDLOXUH� 3OHDVH UHDG HDFK
VHFWLRQ LQ LWV HQWLUHW\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG LQ WKH VHFWLRQ
DQG UHODWHG VHFWLRQV EHIRUH DWWHPSWLQJ DQ\ RI WKH SURFHGXUHV RU RSHUDWLRQV JLYHQ�

�
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6HFWLRQ � SURYLGHV DQ RXWOLQH RI WKH 7HDFKLQJ %R[� LQFOXGLQJ IHDWXUHV� DSSOLFDWLRQV� V\VWHP FRQILJXUDWLRQ�
D OLVW RI 7HDFKLQJ %R[ IXQFWLRQV� DQG D OLVW RI NH\ IXQFWLRQV�

6HFWLRQ � H[SODLQV WKH RSHUDWLQJ SULQFLSOHV� ZD\V RI GHOLYHULQJ LQVWUXFWLRQV� &����1&����( 3RVLWLRQ
&RQWURO 8QLW PRGHV� DQG WKH RSHUDWLRQV WKDW FDQ EH SHUIRUPHG XVLQJ WKH 7HDFKLQJ %R[�

6HFWLRQ � GHVFULEHV WKH SURFHGXUHV IRU FRQQHFWLQJ WKH 7HDFKLQJ %R[� LQVWDOOLQJ LW LQ D FRQWURO SDQHO� DQG
FKDQJLQJ GLVSOD\V�

6HFWLRQ � FRQWDLQV LQIRUPDWLRQ RQ WKH EDVLF RSHUDWLRQV QHFHVVDU\ IRU RSHUDWLQJ WKH 7HDFKLQJ %R[� %H
VXUH WR UHDG WKLV VHFWLRQ WR IXOO\ XQGHUVWDQG WKH EDVLF RSHUDWLRQV EHIRUH UHDGLQJ GHWDLOHG GHVFULSWLRQV RI
HDFK IXQFWLRQ JLYHQ LQ VXEVHTXHQW VHFWLRQV�

6HFWLRQ � H[SODLQV WKH RSHUDWLRQV LQYROYHG LQ UHDGLQJ� ZULWLQJ� LQVHUWLQJ� DQG GHOHWLQJ 3&8 GDWD IRU
&����1&����( 3RVLWLRQ &RQWURO 8QLWV�

6HFWLRQ � VKRZV KRZ WR RSHUDWH WKH &����1&����( 3RVLWLRQ &RQWURO 8QLW IURP WKH 7HDFKLQJ %R[�

6HFWLRQ � H[SODLQV WKH RSHUDWLRQV LQYROYHG LQ UHDGLQJ DQG ZULWLQJ SDUDPHWHUV� VSHHGV� DQG SRVLWLRQLQJ
DFWLRQV IRU �*�$��1&����(9� 3RVLWLRQ &RQWURO 8QLWV� DQG H[SODLQV KRZ WR LQVHUW DQG GHOHWH SRVLWLRQLQJ
DFWLRQV�

6HFWLRQ � VKRZV KRZ WR RSHUDWH WKH �*�$��1&����(9� 3RVLWLRQ &RQWURO 8QLW IURP WKH 7HDFKLQJ %R[�

$SSHQGL[ $ SURYLGHV D OLVW RI VWDQGDUG PRGHOV�

$SSHQGL[ % SURYLGHV WDEOHV VKRZLQJ WKH HUURU FRGH GLVSOD\V� FDXVHV RI HUURUV� DQG SRVVLEOH UHPHGLHV�
5HIHU WR WKLV DSSHQGL[ ZKHQ DQ HUURU RFFXUV� ´3&µ VWDQGV IRU ´3URJUDPPDEOH &RQWUROOHUµ DQG ´3&8µ
VWDQGV IRU ´3RVLWLRQ &RQWURO 8QLW�µ

$SSHQGL[ & SURYLGHV VSHFLILFDWLRQV DQG H[WHUQDO GLPHQVLRQV�

$SSHQGL[ ' SURYLGHV FRGLQJ VKHHWV IRU WKH &����1&����(�

$SSHQGL[ ( SURYLGHV FRGLQJ VKHHWV IRU WKH �*�$��1&����(9��



7$%/( 2) &217(176

L[

35(&$87,216 [L� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� ,QWHQGHG $XGLHQFH [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� *HQHUDO 3UHFDXWLRQV [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� $SSOLFDWLRQ 3UHFDXWLRQV [LLL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
,QWURGXFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� )HDWXUHV DQG $SSOLFDWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7DEOH RI 2SHUDWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 1RPHQFODWXUH DQG )XQFWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLQJ 3URFHGXUH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
3RVLWLRQ &RQWURO 8QLW 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � �

��� &RQWUROOHG 2EMHFWV DQG ,QVWUXFWLRQV WR 3&8 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &����1&����( 2SHUDWLQJ 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
&RQQHFWLQJ WKH 7HDFKLQJ %R[ ��� � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLQJ WR WKH 3RVLWLRQ &RQWURO 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVWDOOLQJ LQ D 3DQHO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HOHFWLQJ WKH &RQQHFWHG 0RGHO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KDQJLQJ WKH 'LVSOD\ /DQJXDJH �(QJOLVK�-DSDQHVH� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
%DVLF 2SHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QLWLDO 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KDQJLQJ WKH &����1&����( 2SHUDWLQJ 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� %DVLF ,QSXW 2SHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� %DVLF 2SHUDWLRQV :LWK WKH &����1&����( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'HOHWLQJ 'DWD )URP D &����1&����( 3&8 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'HOHWLQJ 'DWD )URP D �*�$��1&����(9� 3&8 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLRQV IRU +DQGOLQJ (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7DEOH RI 2SHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
5HDGLQJ DQG :ULWLQJ &����1&����( 'DWD ��� � � � � � � � � � � �

��� :ULWLQJ 3&8 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 3RVLWLRQLQJ $FWLRQV :LWKRXW ,QWHUSRODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 3RVLWLRQLQJ $FWLRQV :LWK /LQHDU ,QWHUSRODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 3RVLWLRQLQJ $FWLRQV :LWK &LUFXODU�DUF ,QWHUSRODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 6SHHGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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� /RFDWLRQV VXEMHFW WR VWURQJ HOHFWURPDJQHWLF ILHOGV�
� /RFDWLRQV VXEMHFW WR SRVVLEOH H[SRVXUH WR UDGLRDFWLYLW\�
� /RFDWLRQV FORVH WR SRZHU VXSSOLHV�



�

�

�

�$SSOLFDWLRQ 3UHFDXWLRQV

[LLL

� $SSOLFDWLRQ 3UHFDXWLRQV
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ XVLQJ 0& 8QLW� 3&8� 7HDFKLQJ %R[� RU
3&�

:$51,1* 'R QRW DWWHPSW WR WDNH WKH8QLW DSDUW DQG GR QRW WRXFK DQ\ LQWHUQDO SDUWV ZKLOH WKH
SRZHU LV EHLQJ VXSSOLHG� 'RLQJ HLWKHU RI WKHVH PD\ UHVXOW LQ HOHFWULFDO VKRFN�

:$51,1* 'R QRW WRXFK DQ\ RI WKH WHUPLQDOV RU WHUPLQDO EORFNV ZKLOH WKH SRZHU LV EHLQJ
VXSSOLHG� 'RLQJ HLWKHU RI WKHVH PD\ UHVXOW LQ HOHFWULFDO VKRFN�

&DXWLRQ 7KH IROORZLQJ SUHFDXWLRQV DUH QHFHVVDU\ WR HQVXUH WKH JHQHUDO VDIHW\ RI WKH V\V�
WHP� $OZD\V KHHG WKHVH SUHFDXWLRQV�

� )DLO�VDIH PHDVXUHV PXVW EH WDNHQ E\ WKH FXVWRPHU WR HQVXUH VDIHW\ LQ WKH
HYHQW RI LQFRUUHFW� PLVVLQJ� RU DEQRUPDO VLJQDOV FDXVHG E\ EURNHQ VLJQDO OLQHV�
PRPHQWDU\ SRZHU LQWHUUXSWLRQV� RU RWKHU FDXVHV�

� 7KH LQWHUORFN FLUFXLWV� OLPLW FLUFXLWV� DQG VLPLODU VDIHW\ PHDVXUHV PXVW EH SUR�
YLGHG E\ WKH FXVWRPHU IRU H[WHUQDO FLUFXLWV �L�H�� QRW LQ WKH 3URJUDPPDEOH &RQ�
WUROOHU��

� $OZD\V XVH WKH SRZHU VXSSO\ YROWDJH VSHFLILHG LQ WKLV PDQXDO�

� 7DNH DSSURSULDWH PHDVXUHV WR HQVXUH WKDW WKH VSHFLILHG SRZHU ZLWK WKH UDWHG
YROWDJH DQG IUHTXHQF\ LV VXSSOLHG� SDUWLFXODUO\ LQ SODFHV ZKHUH WKH SRZHU VXS�
SO\ LV XQVWDEOH�

� ,QVWDOO DQ H[WHUQDO EUHDNHU DQG WDNH RWKHU VDIHW\ PHDVXUHV DJDLQVW VKRUW�FLU�
FXLWLQJ LQ H[WHUQDO ZLULQJ�

� 'LVFRQQHFW WKH IXQFWLRQDO JURXQG WHUPLQDO ZKHQ SHUIRUPLQJ ZLWKVWDQG YROWDJH
WHVWV�

� $OZD\V FRQQHFW WR D FODVV�� JURXQG �WR ���W RU OHVV� ZKHQ LQVWDOOLQJ WKH8QLWV�

� %H VXUH WKDW WKH WHUPLQDO EORFNV� 0HPRU\ 8QLWV� H[SDQVLRQ FDEOHV� DQG RWKHU
LWHPV ZLWK ORFNLQJ GHYLFHV DUH SURSHUO\ ORFNHG LQWR SODFH�

� $OZD\V WXUQ RII WKH SRZHU VXSSO\ EHIRUH PRXQWLQJ RU GLVPRXQWLQJ 0HPRU\
&DVVHWWHV�

� 0RXQW WKH 8QLWV DIWHU FRQILUPLQJ WKDW WKH FRQQHFWRUV DUH SURSHUO\ FRQQHFWHG�

� %H VXUH WR FRQILUP WKDW QR DGYHUVH HIIHFW ZLOO RFFXU LQ WKH HTXLSPHQW EHIRUH
H[HFXWLQJ -RJ� 2ULJLQ 6HDUFK� (UURU 5HVHWWLQJ� RU 'HFHOHUDWLRQ 6WRS�

� %H VXUH WR FRQILUP WKDW QR DGYHUVH HIIHFW ZLOO RFFXU LQ WKH HTXLSPHQW EHIRUH
FKDQJLQJ WKH SUHVHQW YDOXH�

� %H VXUH WR FRQILUP WKDW QR DGYHUVH HIIHFW ZLOO RFFXU LQ WKH HTXLSPHQW EHIRUH
FKDQJLQJ WKH VHW YDOXH�

� %H VXUH WR FRQILUP WKDW QR DGYHUVH HIIHFW ZLOO RFFXU LQ WKH HTXLSPHQW EHIRUH
H[HFXWLQJ WKH IRUFHG VHW�UHVHW�

� %H VXUH WR FRQILUP WKDW VHW SDUDPHWHUV RSHUDWH SURSHUO\�

� 'R QRW DWWHPSW WR GLVDVVHPEOH� UHSDLU� RU PRGLI\ DQ\ 8QLWV�

� 'R QRW GDPDJH� SXOO RQ� DSSO\ H[FHVVLYH VWUHVVHV WR� SODFH KHDY\ REMHFWV RQ�
RU SLQFK WKH FDEOHV�

� 'R QRW SXOO RQ FDEOHV ZKHQ WUDQVSRUWLQJ WKH 8QLWV�

� 'RXEOH�FKHFN DOO WKH ZLULQJ EHIRUH WXUQLQJ RQ WKH SRZHU VXSSO\�



�

6(&7,21 �
,QWURGXFWLRQ

7KLV VHFWLRQSURYLGHV DQRXWOLQHRI WKH7HDFKLQJ%R[� LQFOXGLQJ IHDWXUHV� DSSOLFDWLRQV� V\VWHPFRQILJXUDWLRQ� D OLVW RI7HDFKLQJ
%R[ IXQFWLRQV� DQG D OLVW RI NH\ IXQFWLRQV�

,I XVLQJ WKH 7HDFKLQJ %R[ IRU WKH ILUVW WLPH� EH VXUH WR IDPLOLDUL]H \RXUVHOI ZLWK WKLV VHFWLRQ EHIRUH DWWHPSWLQJ WR RSHUDWH WKH
7HDFKLQJ %R[�

��� )HDWXUHV DQG $SSOLFDWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7DEOH RI 2SHUDWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 1RPHQFODWXUH DQG )XQFWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLQJ 3URFHGXUH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ)HDWXUHV DQG $SSOLFDWLRQV

�

��� )HDWXUHV DQG $SSOLFDWLRQV

)HDWXUHV
7KH &90��35��� 7HDFKLQJ %R[ KDV WKH IROORZLQJ IHDWXUHV�

&RPSDWLELOLW\ 7KH 7HDFKLQJ %R[ FDQ EH XVHG ZLWK 0& 8QLWV� 3RVLWLRQ &RQWURO 8QLWV� DQG 3RVL�
WLRQ 'ULYHUV� (LWKHU DQ 0& 8QLW RU D 3RVLWLRQ &RQWURO 8QLW FDQ EH FRQQHFWHG� GH�
SHQGLQJ RQ WKH W\SH RI 3RVLWLRQ &RQWURO 8QLW WKDW LV VHOHFWHG� ,Q WKLV VHFWLRQ� RS�
HUDWLRQV DUH H[SODLQHG LQ WKH FRQWH[W RI FRQQHFWLRQ WR D 3RVLWLRQ &RQWURO 8QLW�

'HWDLOHG 'LVSOD\V 7KH VWDWXV RI DOO D[HV �WZR D[HV ZKHQ WKH &����1&����( LV FRQQHFWHG DQG RQH
D[LV ZKHQ WKH �*�$��1&����(9� LV FRQQHFWHG� FDQ EH VHHQ DW D JODQFH IURP
WKH PHVVDJH GLVSOD\V ��� FKDUDFWHUV [ � OLQHV��

,QWHUDFWLYH 2SHUDWLRQ ,QWHUDFWLYH RSHUDWLRQ DOORZV HYHQ WKRVH ZKR XVH WKH 7HDFKLQJ %R[ IRU WKH ILUVW
WLPH WR XVH LW ZLWK HDVH WKURXJK NH\ LQSXWV IURP PHQXV�

(UURU 0HVVDJHV (UURU PHVVDJHV DUH GLVSOD\HG ZKHQ HUURUV RFFXU LQ WKH 3RVLWLRQ &RQWURO 8QLW RU
LQ WKH VHUYR GULYHU� 7KHVH HUURU PHVVDJHV KHOS PLQLPL]H WKH VFDOH RI SUREOHPV
FDXVHG E\ WKH HUURU�

$SSOLFDWLRQV
7KH 7HDFKLQJ %R[ LV PDLQO\ XVHG IRU WKH IROORZLQJ SXUSRVHV�
�:LULQJ FKHFN
� 0RQLWRULQJ RSHUDWLRQ YLD SURJUDP H[HFXWLRQ
� &KHFNLQJ PRYHPHQW GXULQJ IHHGLQJ RSHUDWLRQV
� &UHDWLQJ SRVLWLRQ GDWD WKURXJK IHHGLQJ RSHUDWLRQV DQG WHDFKLQJ
:KHQ IHHGLQJ RSHUDWLRQV DUH SHUIRUPHG XVLQJ D PDQXDO SXOVH JHQHUDWRU RU MRJ�
JLQJ RSHUDWLRQV IURP WKH 3&� WKH 7HDFKLQJ %R[ LV PDLQO\ XVHG IRU PRQLWRULQJ WKH
SUHVHQW SRVLWLRQ�



���6HFWLRQ6\VWHP &RQILJXUDWLRQ

�

��� 6\VWHP &RQILJXUDWLRQ
7HDFKLQJ %R[ &RQQHFWLRQ

7HDFKLQJ %R[

&9����&1��$���$���$
&RQQHFWLQJ &DEOH

&9����&1�����������
&RQQHFWLQJ &DEOH

3RVLWLRQ 'ULYHU

0& 8QLW

&9����&1�����������
&RQQHFWLQJ &DEOH

3RVLWLRQ
&RQWURO 8QLW &38 8QLW

&38 8QLW

3RZHU 6XSSO\ 8QLW
&9����&,)���&,)��
$GDSWHU

3RZHU 6XSSO\ 8QLW

6HUYR 'ULYHU6HUYR 'ULYHU

6HUYRPRWRU6HUYRPRWRU

3RZHU 6XSSO\
8QLW,�2

&38 8QLW

6HUYRPRWRU

1RWH 2QO\ RQH 7HDFKLQJ %R[ FDQ EH FRQQHFWHG WR D 8QLW� ,W FDQQRW EH FRQQHFWHG WR
PRUH WKDQ RQH 8QLW�



���6HFWLRQ6\VWHP &RQILJXUDWLRQ

�

,Q WKLV FRQQHFWLRQ H[DPSOH� D &����1&����( 3RVLWLRQ &RQWURO 8QLW LV XVHG�

&9����&1�����������
&RQQHFWLQJ &DEOH

&9����&,)���&,)��
$GDSWHU

3RZHU
6XSSO\ 8QLW

6HUYR 'ULYHU

6HUYRPRWRU

7HDFKLQJ %R[

3RVLWLRQ &RQWURO 8QLW
&����1&����(
&����1&����(9�����

&38 8QLW
6<60$&
&����)�
&�����)�
&����+
&9���
&9����
&9����
&90�3RZHU 6XSSO\ 8QLW

&&: OLPLW LQSXW

&: OLPLW LQSXW

2ULJLQ SUR[LPLW\ LQSXW

'HFHOHUDWLRQ VWRS LQSXW

���9 SRZHU VXSSO\
IRU ,�)

([WHUQDO ,QSXW

�
�
�

3HULSKHUDO 'HYLFH
&RQQHFWLRQ



���6HFWLRQ7DEOH RI 2SHUDWLRQV

�

��� 7DEOH RI 2SHUDWLRQV
7KH IROORZLQJ WDEOH OLVWV WKH RSHUDWLRQV RI WKH 7HDFKLQJ %R[�

:KHQ &����1&����( LV 8VHG
2SHUDWLRQ 'HVFULSWLRQ 3DJH

(GLWLQJ 3&8 GDWD 3RVLWLRQ GDWD

3DUDPHWHUV

6SHHG GDWD

5HDGV DQG FKDQJHV 3&8 GDWD� 3RVLWLRQ GDWD FDQ EH LQVHUWHG RU
GHOHWHG�

��

&OHDULQJ 3&8
GDWD

$OO FOHDU

%ORFN FOHDU

$GGUHVV FOHDU

,QLWLDOL]HV 3&8 GDWD� ��

0RQLWRU 3UHVHQW SRVLWLRQ

3UHVHQW DGGUHVV

0 FRGH

'ZHOO WLPH

(UURU FRGH

'HYLDWLRQ FRXQWHU

'LVSOD\V D[LV VWDWXV� ��

6SHHG RYHUULGH &KDQJHV RYHUULGH�
2ULJLQ VHDUFK ([HFXWHV RULJLQ VHDUFK� 7KH GHYLDWLRQ IURP WKH = SKDVH LV

GLVSOD\HG�
��

6WDUW� KRPH VKLIW 3HUIRUPV SRVLWLRQLQJ IRU D GHVLJQDWHG DGGUHVV� ��
-RJJLQJ -RJV VSHFLILHG D[HV� ,QWHUSRODWLRQ LV DOVR SRVVLEOH� ��
,QFKLQJ ,QFKHV VSHFLILHG D[HV� ,QWHUSRODWLRQ LV DOVR SRVVLEOH� ��
7HDFKLQJ 7DNHV WKH SUHVHQW SRVLWLRQ IRU WKH SRVLWLRQ GDWD� ��
&KDQJLQJ SUHVHQW SRVLWLRQ &KDQJHV WKH SUHVHQW SRVLWLRQ� ��
'HFHOHUDWLRQ VWRS 'HFHOHUDWHV VSHFLILHG D[HV WR D VWRS� ��
(PHUJHQF\ VWRS )RUFLEO\ VWRSV DOO D[HV� ��
6HWWLQJ 287� DQG 287� 2XWSXWV 2XWSXWV 287� DQG 287�� ��
((3520 ZULWH�UHDG 5HDGV WR DQG ZULWHV IURP 3RVLWLRQ &RQWURO 8QLW·V ((3520� ��� ��
(UURU UHVHW 5HVHWV HUURUV� ��
3URWHFW 3& SURWHFW 0DVNV FRPPDQGV IURP 3URJUDPPDEOH &RQWUROOHU� ��

([WHUQDO LQSXW
SURWHFW

0DVNV FRPPDQGV IURP H[WHUQDO LQSXWV� ��

&RPPDQG WUDFLQJ 5HDGV 23 FRGHV RI H[HFXWHG FRPPDQGV DQG ,�2 VWDWXV RI ; DQG <
D[HV�

��

6HUYRPRWRU IUHH 6HWV D GHVLJQDWHG D[LV WR VHUYRPRWRU ORFN RU VHUYRPRWRU IUHH� ��
6ZLWFKLQJ RSHUDWLQJ PRGH 6ZLWFKHV 3RVLWLRQ &RQWURO 8QLW PRGH WR 352*5$0� 581� RU

021,725�
��

:KHQ �*�$��1&����(9� LV 8VHG
2SHUDWLRQ 'HVFULSWLRQ 3DJH

(GLWLQJ 3&8 GDWD 3RVLWLRQ GDWD

3DUDPHWHUV

6SHHG GDWD

5HDGV DQG FKDQJHV 3&8 GDWD� 3RVLWLRQ GDWD FDQ EH LQVHUWHG RU
GHOHWHG�

��

&OHDULQJ 3&8 GDWD ,QLWLDOL]HV 3&8 GDWD� ��
2ULJLQ VHDUFK ([HFXWHV RULJLQ VHDUFK� ��
2ULJLQ UHWXUQ 5HWXUQV WR RULJLQ IURP DQ\ SRVLWLRQ� ��
3URJUDP RSHUDWLRQ� VWHS H[HFXWLRQ 6SHFLILHV WKH DGGUHVV DQG UXQV WKH SURJUDP� ��
0DQXDO RSHUDWLRQ +LJK VSHHG ([HFXWHV PDQXDO RSHUDWLRQ DW KLJK RU ORZ VSHHG� LQ HLWKHU WKH &:

&&: GL L
��S

/RZ VSHHG
S J S �

RU &&: GLUHFWLRQ�

7HDFKLQJ 7DNHV WKH SUHVHQW SRVLWLRQ IRU SRVLWLRQ GDWD� ��
(PHUJHQF\ VWRS ([HFXWHV HPHUJHQF\ VWRS IRU D[HV EHLQJ RSHUDWHG� ���



���6HFWLRQ1RPHQFODWXUH DQG )XQFWLRQV

�

��� 1RPHQFODWXUH DQG )XQFWLRQV
6KRZQ EHORZ DUH WKH SDUWV� IXQFWLRQV� DQG NH\ DUUDQJHPHQW RI WKH 7HDFKLQJ
%R[�

/&' GLVSOD\

&RQWUDVW FRQWURO NQRE

9ROXPH FRQWURO NQRE

2SHUDWLQJ NH\V

&DEOH FRQQHFWRU

520 &DVVHWWH

21

2))

� � �

� � �

� � �

� �

(0(5*

&/5

'(&

6723

+20(

(55

&/5
&+* 021 6+,)7

$'5

,16

'(/

7($&+

63(('

6(7 :5,7(

67$57
25,*

65&+

$%6

,1&

�

ï

/(' LQGLFDWRU

3DUW )XQFWLRQ
/&' GLVSOD\ 'LVSOD\V YDULRXV GDWD� ,OOXPLQDWHG E\ /('�
/(' LQGLFDWRU 1RW XVHG�
&RQWUDVW FRQWURO NQRE 8VHG WR FRQWURO WKH FRQWUDVW RI WKH /&' GLVSOD\�
9ROXPH FRQWURO NQRE 8VHG WR FRQWURO WKH EX]]HU VRXQG SURGXFHG ZKHQ DQ LQSXW

LV PDGH E\ SUHVVLQJ NH\V RU ZKHQ DQ HUURU RFFXUV�
2SHUDWLQJ NH\V 5HIHU WR WKH IROORZLQJ SDJHV�



���6HFWLRQ1RPHQFODWXUH DQG )XQFWLRQV

�

7KH IROORZLQJ NH\ VKHHWV DUH XVHG ZKHQ WKH LQGLFDWHG 3RVLWLRQ &RQWURO 8QLWV DUH
FRQQHFWHG�

�*�$��1&����(9�

� � �

� � �

� � �

� �

(0(5*

&/5

35075

6+,)7

3$77

,16

'(/

7($&+ :5,7(

25,*

65&+

$%6

,1&

+,*+

63(('

&:

&&:

63((' $'5

�

ï

25,*

5(751

67(3

(;(&

65&+

.H\ )XQFWLRQV �&����1&����(�

.H\ )XQFWLRQ

(PHUJHQF\ VWRS �(0(5*� )RU VWRSSLQJ WKH PRWRU LQ HPHUJHQFLHV�

'HFHOHUDWLRQ 6WRS �'(& 6723� )RU GHFHOHUDWLQJ WKH PRWRU WR D VWRS�

(UURU FOHDU �(55 &/5� )RU FOHDULQJ HUURUV RQ WKH 3&8�

&KDQJH �&+*� )RU FKDQJLQJ WKH SRVLWLRQ VHW IRU D SRVLWLRQLQJ
DFWLRQ WR WKH FXUUHQW SRVLWLRQ RI WKH SRVLWLRQLQJ
V\VWHP�

0RQLWRU �021� )RU PRQLWRULQJ WKH FRQGLWLRQ RI RSHUDWLQJ PRWRUV�

6KLIW �6+,)7� )RU FKDQJLQJ IXQFWLRQV RI RWKHU NH\V�

&XUVRU UHVHW �+20(� )RU UHWXUQLQJ WR WKH LQLWLDO GLVSOD\ IURP DQ\ RWKHU
GLVSOD\�

G DQG � )RU PRYLQJ WKH FXUVRU�

'HOHWH�LQVHUW �'(/�,16� )RU GHOHWLQJ RU LQVHUWLQJ HQWHUHG SRVLWLRQLQJ
DFWLRQV�

21�2)) �21�2))� )RU GHVLJQDWLQJ FRQWURO RXWSXW VLJQDO VWDWXV�

��ï )RU GHVLJQDWLQJ WKH VLJQ RI D SRVLWLRQ�

0RGH VHWWLQJ �6(7� )RU GHVLJQDWLQJ PHQX LWHPV VHOHFWHG RQ
GLVSOD\V�

:ULWH �:5,7(� )RU ZULWLQJ GDWD�

H�_ )RU VFUROOLQJ WR WKH SUHYLRXV RU QH[W GLVSOD\�

6SHHG�7HDFKLQJ
�63(('�7($&+�

)RU VHWWLQJ VSHHGV�
)RU WHDFKLQJ�

2ULJLQ VHDUFK �25,* 65&+� )RU PRYLQJ WKH VKDIW WR WKH RULJLQ�

6WDUW �67$57� )RU SRVLWLRQLQJ WR WKH GHVLJQDWHG DGGUHVV�

&OHDU �&/5� )RU FOHDULQJ WKH VHW 3&8 GDWD�

1XPHULFDO NH\V )RU HQWHULQJ 3&8 GDWD�

-RJJLQJ NH\V )RU MRJJLQJ RU LQFKLQJ LQ WKH DOORZHG GLUHFWLRQV�

.H\ 6KHHWV



���6HFWLRQ1RPHQFODWXUH DQG )XQFWLRQV

�

.H\ )XQFWLRQV ��*�$��1&����(9��
.H\ )XQFWLRQ

(PHUJHQF\ VWRS �(0(5*� )RU VWRSSLQJ WKH PRWRU LQ HPHUJHQFLHV�
��ï )RU GHVLJQDWLQJ WKH VLJQ RI D SRVLWLRQ�
6KLIW �6+,)7� )RU FKDQJLQJ IXQFWLRQV ZLWK RWKHU NH\V�
3DUDPHWHU �35075� )RU UHDGLQJ DQG VHWWLQJ SDUDPHWHUV�
6SHHG �63(('� )RU UHDGLQJ DQG VHWWLQJ VSHHGV�
6HTXHQFH �$'5� )RU UHDGLQJ DQG VHWWLQJ SRVLWLRQLQJ DFWLRQV�
3DWWHUQ �3$77� )RU VHWWLQJ SRVLWLRQLQJ SDWWHUQV�
$EVROXWH�,QFUHPHQW �$%6�,1&� )RU GHVLJQDWLQJ D SRVLWLRQ DV UHODWLYH WR WKH

RULJLQ �DEVROXWH� RU UHODWLYH WR WKH FXUUHQW
SRVLWLRQ �LQFUHPHQW��

&ORFNZLVH�&RXQWHUFORFNZLVH
�&:�&&:�

&:� 3RVLWLRQLQJ LQ WKH FORFNZLVH GLUHFWLRQ�
&&:� 3RVLWLRQLQJ LQ WKH FRXQWHUFORFNZLVH
GLUHFWLRQ�

'HOHWH�LQVHUW �'(/�,16� )RU GHOHWLQJ RU LQVHUWLQJ HQWHUHG SRVLWLRQLQJ
DFWLRQV�

6HDUFK �65&+� )RU VHDUFKLQJ IRU SRVLWLRQLQJ DFWLRQV�
7HDFKLQJ �7($&+� )RU WHDFKLQJ�
:ULWH �:5,7(� )RU ZULWLQJ GDWD�

H DQG _ )RU VFUROOLQJ WR WKH SUHYLRXV RU QH[W GLVSOD\�
2ULJLQ UHWXUQ �25,* 5(751� )RU UHWXUQLQJ WKH D[LV WR WKH RULJLQ IURP DQ\

SRVLWLRQ�
2ULJLQ VHDUFK �25,* 65&+� )RU PRYLQJ WKH D[LV WR WKH RULJLQ�
6WHSZLVH H[HFXWLRQ
�67(3 (;(&�

)RU PRYLQJ WKH PRWRU DFFRUGLQJ WR WKH
SRVLWLRQLQJ DFWLRQ RI WKH GHVLJQDWHG�

&OHDU �&/5� )RU FOHDULQJ WKH VHW 3&8 GDWD�
+LJK VSHHG �+,*+ 63(('� )RU PDQXDO KLJK�VSHHG RSHUDWLRQ�
1XPHULFDO NH\V )RU HQWHULQJ 3&8 GDWD�
-RJJLQJ NH\V )RU MRJJLQJ RU LQFKLQJ LQ WKH DOORZHG GLUHFWLRQV�



���6HFWLRQ2SHUDWLQJ 3URFHGXUH

�

��� 2SHUDWLQJ 3URFHGXUH
)ROORZ WKH SURFHGXUH RXWOLQHG EHORZ WR RSHUDWH D[HV XVLQJ WKH 7HDFKLQJ %R[�

&����1&����(

5HIHU WR ���

�:KHQ XVLQJ IRU WKH ILUVW WLPH DIWHU SXUFKDVH�
RU ZKHQ FKDQJLQJ FRQQHFWHG PRGHOV��

�:KHQ 1&��� KDV DOUHDG\
EHHQ VHOHFWHG��

&RQQHFW 7HDFKLQJ %R[ WR 3RVLWLRQ
&RQWURO 8QLW�

6HW FRQQHFWHG PRGHOV�

6HW WKH GLVSOD\ IRU (QJOLVK RU
-DSDQHVH�

6HW XS RQOLQH FRQQHFWLRQ ZLWK
3RVLWLRQ &RQWURO 8QLW�

(QWHU SDVVZRUG�

6HW 3RVLWLRQ &RQWURO 8QLW·V PRGH�

6HOHFW D[HV�

6HW DGGUHVVHV�

&OHDU DOO GDWD�

6HW GDWD�

(VWDEOLVK RULJLQ�
�8VH RULJLQ VHDUFK RU VHW SUHVHQW
YDOXH��

2SHUDWH D[HV�

�6HH QRWH ��

5HIHU WR ���

5HIHU WR ���

5HIHU WR ���

5HIHU WR ���

5HIHU WR ���

5HIHU WR ���

5HIHU WR ���

5HIHU WR ���

5HIHU WR 6HFWLRQ �

5HIHU WR 6HFWLRQ �

�6HH QRWH ��

1RWH �� 7XUQLQJ RQ WKH 3& SRZHU ZKLOH SUHVVLQJ WKH &OHDU .H\ ZLOO GLVSOD\ D VFUHHQ
IRU VHOHFWLQJ WKH PRGHOV WR EH FRQQHFWHG�

�� 7KH RQOLQH FRQQHFWLRQ LV WR HQDEOH WKH H[FKDQJH RI GDWD EHWZHHQ WKH7HDFK�
LQJ %R[ DQG WKH 3RVLWLRQ &RQWURO 8QLW�



���6HFWLRQ2SHUDWLQJ 3URFHGXUH

��

�*�$��1&����(9�

&RQQHFW 7HDFKLQJ %R[ WR 3RVLWLRQ
&RQWURO 8QLW�

6HW FRQQHFWHG PRGHOV�

6HW WKH GLVSOD\ IRU (QJOLVK RU
-DSDQHVH�

6HW XS RQOLQH FRQQHFWLRQ ZLWK
3RVLWLRQ &RQWURO 8QLW�

&OHDU DOO GDWD�

6HW GDWD�

(VWDEOLVK RULJLQ�
�8VH RULJLQ VHDUFK RU VHW SUHVHQW
YDOXH��

2SHUDWH D[HV�

�6HH QRWH ��

5HIHU WR 6HFWLRQ ���

�:KHQ XVLQJ IRU WKH ILUVW WLPH DIWHU SXUFKDVH�
RU ZKHQ FKDQJLQJ FRQQHFWHG PRGHOV��

�:KHQ 1&����(9����� KDV
DOUHDG\ EHHQ VHOHFWHG��

5HIHU WR 6HFWLRQ ���

5HIHU WR 6HFWLRQ ���

5HIHU WR 6HFWLRQ ���

5HIHU WR 6HFWLRQ ���

5HIHU WR 6HFWLRQ �

5HIHU WR 6HFWLRQ �

�6HH QRWH ��

1RWH �� 7XUQLQJ RQ WKH 3& SRZHU ZKLOH SUHVVLQJ WKH &OHDU .H\ ZLOO GLVSOD\ D VFUHHQ
IRU VHOHFWLQJ WKH PRGHOV WR EH FRQQHFWHG�

�� 7KH RQOLQH FRQQHFWLRQ LV WR HQDEOH WKH H[FKDQJH RI GDWD EHWZHHQ WKH7HDFK�
LQJ %R[ DQG WKH 3RVLWLRQ &RQWURO 8QLW�



��

6(&7,21 �
3RVLWLRQ &RQWURO 8QLW 2SHUDWLRQ

7KLV VHFWLRQ H[SODLQV WKH RSHUDWLQJ SULQFLSOHV� ZD\V RI GHOLYHULQJ LQVWUXFWLRQV�&����1&����( 3RVLWLRQ&RQWURO 8QLWPRGHV�
DQG WKHRSHUDWLRQV WKDW FDQEHSHUIRUPHG XVLQJ WKH7HDFKLQJ%R[�%H VXUH WKDW \RXXQGHUVWDQG DOO RI WKH VXEMHFWV FRYHUHG LQ WKLV
VHFWLRQ EHIRUH DWWHPSWLQJ DQ\ DFWXDO RSHUDWLRQV�

��� &RQWUROOHG 2EMHFWV DQG ,QVWUXFWLRQV WR 3&8 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &����1&����( 2SHUDWLQJ 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ&����1&����( 2SHUDWLQJ 0RGHV

��

��� &RQWUROOHG 2EMHFWV DQG ,QVWUXFWLRQV WR 3&8
&RQWUROOHG 2EMHFWV 7KH EDVLF REMHFWV RI FRQWURO DUH WKH D[HV� $[HV FDQ EH FRQWUROOHG HLWKHU LQ FRP�

ELQDWLRQ RU LQGHSHQGHQWO\� �:LWK WKH �*�$��1&����(9�� WKH\ DUH FRQWUROOHG LQ�
GHSHQGHQWO\��

&RPPDQGV WR 3&8 7KHUH DUH WZRPHWKRGV IRU VHQGLQJ LQVWUXFWLRQV WR WKH 3RVLWLRQ &RQWURO 8QLW� ODG�
GHU SURJUDPV DQG WKH 7HDFKLQJ %R[� ,W LV DOVR SRVVLEOH WR FRPELQH WKH WZR V\V�
WHPV� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

/DGGHU�GLDJUDP
SURJUDP

7HDFKLQJ %R[

3RVLWLRQ &RQWURO 8QLW

3&8 GDWD

��� &����1&����( 2SHUDWLQJ 0RGHV
&����1&����( 3RVLWLRQ&RQWURO 8QLWV KDYH WKUHH RSHUDWLQJPRGHV� DV VKRZQ LQ
WKH IROORZLQJ WDEOH� 7KHVH PRGHV DUH SURYLGHG WR DVVXUH WKH VDIHW\ RI WKH XVHU�
DQG WR SUHYHQW SUREOHPV WKDW FRXOG DULVH IURP WKH WZR PHWKRGV RI VHQGLQJ LQ�
VWUXFWLRQV WR WKH 3RVLWLRQ &RQWURO 8QLW�
�:KHQ SHUIRUPLQJ RSHUDWLRQV RWKHU WKDQ PRQLWRULQJ� WKH PRGH PXVW EH
FKDQJHG WR HLWKHU 352*5$0 RU '(%8*�
� 7KH 7HDFKLQJ %R[ FDQ EH XVHG WR FKDQJH WKH RSHUDWLQJ PRGH� )RU GHWDLOV� UH�
IHU WR ��� &KDQJLQJ WKH &����1&����( 2SHUDWLQJ 0RGH�

0RGH ([SODQDWLRQ
021,725 :KHQ LQ 021,725 PRGH� RQO\ PRQLWRULQJ FDQ EH SHUIRUPHG IURP

WKH 7HDFKLQJ %R[� 7KLV PRGH LV QRUPDOO\ XVHG RQO\ IRU PRQLWRULQJ
WKH SUHVHQW YDOXH�

'(%8* 7KH RQO\ RSHUDWLRQ SRVVLEOH LQ '(%8* PRGH LV GHEXJJLQJ� 8VH
WKLV PRGH WR H[HFXWH FRPPDQG WUDFH DQG GHEXJ WKH SURJUDP�

352*5$0 0RVW 3RVLWLRQ &RQWURO 8QLW RSHUDWLRQV DUH HQDEOHG LQ 352*5$0
PRGH� 8VH WKLV PRGH IRU HGLWLQJ 3&8 GDWD DQG RSHUDWLQJ WKH 3&8�



���6HFWLRQ&����1&����( 2SHUDWLQJ 0RGHV

��

7KH RSHUDWLRQV WKDW FDQ EH SHUIRUPHG XVLQJ WKH 7HDFKLQJ %R[ DUH OLPLWHG DF�
FRUGLQJ WR WKH RSHUDWLQJPRGH WKDW LV VHW IRU WKH 3RVLWLRQ &RQWURO 8QLW� 7KH IROORZ�
LQJ WDEOH VKRZV WKH RSHUDWLRQV WKDW DUH SRVVLEOH LQ HDFK PRGH�

)XQFWLRQ 2SHUDWLQJ PRGH

'(%8* 021,725 352*5$0
(GLWLQJ 3&8
G

3RVLWLRQ GDWD 1R 1R 2.J
GDWD 3DUDPHWHUV 1R 1R 2.

6SHHG GDWD 1R 1R 2.
&OHDULQJ 3&8
G

3RVLWLRQ GDWD 1R 1R 2.J
GDWD 3DUDPHWHUV 1R 1R 2.

6SHHG GDWD 1R 1R 2.
0RQLWRULQJ 3UHVHQW YDOXH 1R 2. 2.J

3UHVHQW DGGUHVV 1R 2. 2.
0 FRGH 1R 2. 2.
'ZHOO WLPH 1R 2. 2.
(UURU FRGH GLVSOD\ 1R 2. 2.
'HYLDWLRQ FRXQWHU 1R 2. 2.
6SHHG RYHUULGH 1R 1R 2.

2ULJLQ VHDUFK 1R 1R 2.
6WDUW� KRPH VKLIW 1R 1R 2.
-RJJLQJ 1R 1R 2.
,QFKLQJ 1R 1R 2.
7HDFKLQJ 1R 1R 2.
&KDQJLQJ SUHVHQW SRVLWLRQ 1R 1R 2.
'HFHOHUDWLRQ VWRS 1R 1R 2.
(PHUJHQF\ VWRS 1R 1R 2.
6HWWLQJ 287� DQG 287� 2XWSXWV 1R 1R 2.
((3520 ZULWH�UHDG 1R 1R 2.
(UURU UHVHW 2. 2. 2.
3URWHFW 3& SURWHFW 2. 1R 1R

([WHUQDO LQSXW
SURWHFW

2. 1R 1R

&RPPDQG WUDFLQJ 2. 1R 1R
6HUYRPRWRU IUHH 1R 1R 2.
6ZLWFKLQJ RSHUDWLQJ PRGH 2. 2. 2.



��

6(&7,21 �
&RQQHFWLQJ WKH 7HDFKLQJ %R[

7KLV VHFWLRQ GHVFULEHV WKH SURFHGXUHV IRU FRQQHFWLQJ WKH 7HDFKLQJ%R[� LQVWDOOLQJ LW LQ D FRQWURO SDQHO� DQG FKDQJLQJ GLVSOD\V�

��� &RQQHFWLQJ WR WKH 3RVLWLRQ &RQWURO 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVWDOOLQJ LQ D 3DQHO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HOHFWLQJ WKH &RQQHFWHG 0RGHO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KDQJLQJ WKH 'LVSOD\ /DQJXDJH �(QJOLVK�-DSDQHVH� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ&RQQHFWLQJ WR WKH 3RVLWLRQ &RQWURO 8QLW

��

��� &RQQHFWLQJ WR WKH 3RVLWLRQ &RQWURO 8QLW
7KH SURFHGXUH IRU FRQQHFWLQJ WKH 7HDFKLQJ %R[ WR WKH 3RVLWLRQ &RQWURO 8QLW LV
GHVFULEHG EHORZ�

1RWH �� %H VXUH WKDW WKH SRZHU VXSSO\ LV WXUQHG RII EHIRUH PRXQWLQJ RU UHPRYLQJ WKH
520 &DVVHWWH�

�� )RU D FRQQHFWLQJ FDEOH ZLWK D ORFN PHFKDQLVP� EH VXUH WKDW WKH ORFN LV VH�
FXUHO\ IDVWHQHG�

&RQQHFWLQJ &DEOHV 8VH D &9����&,)����� $GDSWHU ZLWK WKH &RQQHFWLQJ &DEOHV OLVWHG EHORZ �VROG
VHSDUDWHO\� WR FRQQHFW WKH 7HDFKLQJ %R[ WR WKH 3RVLWLRQ &RQWURO 8QLW�

0RGHO &DEOH OHQJWK
&9����&1��� � P
&9����&1��� � P
&9����&1��� � P

$WWDFKLQJ WKH .H\ 6KHHW $WWDFK WKH NH\ VKHHW WR WKH 3RVLWLRQ &RQWURO 8QLW DV VKRZQ EHORZ�

352 ��

352*5$00,1* &2162/(

&756

92/

-2*

03*
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�

�

�

�;

�
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�

�

�;

�
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�
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�

<(6
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�
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12

�8

-2*

03*

,QVWDOOLQJ WKH 520 &DVVHWWH ,QVWDOO WKH 520 &DVVHWWH DV VKRZQ EHORZ� DQG VHFXUH LW ZLWK ILYH 0� VFUHZV�

6FUHZ KROH

520 &DVVHWWH



���6HFWLRQ&RQQHFWLQJ WR WKH 3RVLWLRQ &RQWURO 8QLW

��

&RQQHFWLQJ WR WKH 3RVLWLRQ &RQWURO 8QLW

�� �� ���� �� 5HPRYH WKH FRQQHFWRU FRYHU�

&RYHU
2SHQ WKH FRYHU XVLQJ D
VPDOO�VL]H IODW�EODGH
VFUHZ�

$WWDFK WKH UHPRYHG FRYHU WR WKH
UHDU VXUIDFH VR DV QRW WR ORVH LW�

&RYHU DWWDFKHG

�� 3OXJ WKH &RQQHFWLQJ &DEOH·V FRQQHFWRU LQWR WKH 7HDFKLQJ %R[·V FRQQHFWRU�

$OLJQ WKH FRQQHFWRU DQG SXVK LW LQ XQWLO
\RX KHDU D FOLFN�

�� 0RXQW WKH $GDSWHU WR WKH HQG RI WKH &RQQHFWLQJ &DEOH WKDW LV WR EH FRQ�
QHFWHG WR WKH 3RVLWLRQ &RQWURO 8QLW�

�� ,QVHUW WKH &RQQHFWLQJ &DEOH·V FRQQHFWRU LQWR WKH 3RVLWLRQ &RQWURO 8QLW·V SH�
ULSKHUDO FRQQHFWRU� 7KH ORFDWLRQ RI WKH SHULSKHUDO FRQQHFWRU RQ HDFK RI WKH
3RVLWLRQ &RQWURO 8QLWV LV VKRZQ EHORZ�

&����1&����( �*�$��1&����(9�

581

;�<

&:

&&:

(5525

1&���

(;7ï,1

0�'

3(53+

%86<

&:

&&:

&1&

:'7

1&���ï9�

,�2



���6HFWLRQ,QVWDOOLQJ LQ D 3DQHO

��

5HPRYLQJ WKH &DEOH 8VLQJ \RXU ILQJHUV� SUHVV LQ DQG KROG WKH FODPSV RQ ERWK VLGHV RI WKH FRQQHFWRU
DQG SXOO RXW WKH FRQQHFWRU�

8QORFNLQJ
FODPSV

7XUQ WKH YROXPH FRQWURO NQRE WR DGMXVW WKH ORXGQHVV RI WKH EX]]HU�

7XUQ WKH FRQWUDVW FRQWURO NQRE WR DGMXVW WKH FRQWUDVW RI WKH /&' GLVSOD\�

&RQWUDVW FRQWURO NQRE

9ROXPH FRQWURO NQRE

��� ,QVWDOOLQJ LQ D 3DQHO
7KH SURFHGXUH IRU LQVWDOOLQJ WKH 7HDFKLQJ %R[ LQ D SDQHO LV GHVFULEHG EHORZ�

8VH WKH &���+�$77�� 0RXQWLQJ %UDFNHW �VROG VHSDUDWHO\� WR LQVWDO WKH 7HDFK�
LQJ %R[ LQ D SDQHO�

1RWH :KHQ XVLQJ WKH 7HDFKLQJ %R[ LQVLGH D FRQWURO SDQHO� EH VXUH WRPDLQWDLQ WKH DP�
ELHQW WHPSHUDWXUH DQG UHODWLYH KXPLGLW\ ZLWKLQ WKH VSHFLILHG UDQJHV�

�� �� ���� �� 3UHSDUH PRXQWLQJ KROHV DFFRUGLQJ WR WKH IROORZLQJ GLDJUDP�

0RXQWLQJ +ROH 'LPHQVLRQV
7KH IROORZLQJ LV D VWDQGDUG SDQHO FXW�
�&RQIRUPLQJ WR ',1������

������

�

�������

�

$GMXVWLQJ WKH %X]]HU DQG
'LVSOD\ &RQWUDVW



���6HFWLRQ,QVWDOOLQJ LQ D 3DQHO

��

�� 3URYLGH VXIILFLHQW VSDFHV VR WKDW WKH FRQQHFWRU FDQ EH HDVLO\ FRQQHFWHG RU
GLVFRQQHFWHG WR�IURP WKH 7HDFKLQJ %R[�

�� PP PLQ�

8VH HLWKHU RQH RI
WKH FRQQHFWRUV�

�� PP PLQ�

�� 0RXQW WKH 7HDFKLQJ %R[� DOLJQLQJ ZLWK WKH PRXQWLQJ KROHV DQG WLJKWHQ WKH
0RXQWLQJ %UDFNHW IURP WKH EDFN VLGH XVLQJ VFUHZV�

0RXQWLQJ
%UDFNHW

7ZR
VFUHZV

3DQHO WKLFNQHVV�
��� WR ��� PP

([WHUQDO GLPHQVLRQV RI
WKH 0RXQWLQJ %UDFNHW

���

����

���

����



���6HFWLRQ&KDQJLQJ WKH 'LVSOD\ /DQJXDJH �(QJOLVK�-DSDQHVH�

��

��� 6HOHFWLQJ WKH &RQQHFWHG 0RGHO
6HW WKHPRGHO WKDW WKH 7HDFKLQJ %R[ LV FRQQHFWHG WR� 6HOHFW RQH RI WKH IROORZLQJ�
� 0& 6HULHV �0RWLRQ &RQWURO�
� &����1&����( 3RVLWLRQ &RQWURO 8QLW
� �*�$��1&����(9� 3RVLWLRQ &RQWURO 8QLW
� 6HUYR 'ULYHU �3RVLWLRQ 'ULYHU�
7KH0&6HULHV LV WKH GHIDXOW VHWWLQJ� 8VH WKH SURFHGXUH RXWOLQHG EHORZ WR VHW WKH
3RVLWLRQ &RQWURO 8QLW WKDW LV WR EH XVHG� 6HOHFW WKH PRGHO WKDW ZDV FRQQHFWHG DV
GHVFULEHG LQ ��� &RQQHFWLQJ WR WKH 3RVLWLRQ &RQWURO 8QLW�

�� �� ���� �� 7XUQ RQ WKH SRZHU WR WKH 3&�
7KH IROORZLQJ VFUHHQ ZLOO EH GLVSOD\HG�

7%2;�9����
0& 6(5,(6

��6(7 &/5�&211

7%2;�9����
1&���

��6(7 &/5�&211

:KHQ 0& 6HULHV LV VHOHFWHG :KHQ &����1&����( LV VHOHFWHG

7%2;�9����
1&����9��1&���

��6(7 &/5�&211

7%2;�9����
6(592'5,9(5
����
��6(7 &/5�&211

:KHQ �*�$��1&����(9� LV VHOHFWHG :KHQ 6HUYR 'ULYHU LV VHOHFWHG

�� 3UHVV WKH 8S $UURZ .H\�

02'(/ 6(77,1*
��0& 6(5,(6
��1&���
��1&���9��1&���+

�� 7R VHOHFW RQH RI WKH 3RVLWLRQ &RQWURO 8QLWV� SUHVV HLWKHU ´�µ RU ´��µ
�� 7R UHVWRUH WKH LQLWLDO VFUHHQ� SUHVV WKH &/5 .H\�

��� &KDQJLQJ WKH 'LVSOD\ /DQJXDJH �(QJOLVK�-DSDQHVH�
7KH GHIDXOW VHWWLQJ IRU WKH 7HDFKLQJ %R[ GLVSOD\ ODQJXDJH LV (QJOLVK� 7KH SURFH�
GXUH IRU FKDQJLQJ WKH GLVSOD\ WR -DSDQHVH LV H[SODLQHG EHORZ� )RU WKLV H[SODQD�
WLRQ LW LV DVVXPHG WKDW WKH 7HDFKLQJ %R[ LV FRQQHFWHG WR WKH 3RVLWLRQ &RQWURO 8QLW
DV GHVFULEHG LQ ��� &RQQHFWLQJ WR WKH 3RVLWLRQ &RQWURO 8QLW�

1RWH %HIRUH SHUIRUPLQJ WKLV RSHUDWLRQ� EH VXUH WKDW WKH SRZHU WR WKH 3& LV RII�

�� �� ���� �� 7XUQ RQ WKH SRZHU WR WKH 3&�

7%2;�9����
0& 6(5,(6

��6(7 &/5�&211

�� 3UHVV WKH 8S $UURZ .H\�

02'(/ 6(77,1*
��0& 6(5,(6
��1&���
��1&���9��1&���+



���6HFWLRQ&KDQJLQJ WKH 'LVSOD\ /DQJXDJH �(QJOLVK�-DSDQHVH�

��

�� 3UHVV HLWKHU ´�µ RU ´��µ

2))/,1( 0(18
��0(66$*( 6(7

�� 3UHVV ´��µ

0(66$*( 6(77,1*
��(1*/,6+
��-$3$1(6(

�� 3UHVV HLWKHU ´�µ RU ´��µ



��

6(&7,21 �
%DVLF 2SHUDWLRQV

7KLV VHFWLRQ FRQWDLQV LQIRUPDWLRQ RQ WKH EDVLF RSHUDWLRQV QHFHVVDU\ IRU RSHUDWLQJ WKH 7HDFKLQJ %R[� %H VXUH WR UHDG WKLV VHF�
WLRQ WR IXOO\ XQGHUVWDQG WKH EDVLF RSHUDWLRQV EHIRUH UHDGLQJ GHWDLOHG H[SODQDWLRQV RI HDFK IXQFWLRQ JLYHQ LQ VXEVHTXHQW VHF�
WLRQV�

��� ,QLWLDO 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KDQJLQJ WKH &����1&����( 2SHUDWLQJ 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� %DVLF ,QSXW 2SHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� %DVLF 2SHUDWLRQV :LWK WKH &����1&����( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'HOHWLQJ 'DWD )URP D &����1&����( 3&8 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'HOHWLQJ 'DWD )URP D �*�$��1&����(9� 3&8 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLRQV IRU +DQGOLQJ (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7DEOH RI 2SHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ,QLWLDO 2SHUDWLRQ

��

��� ,QLWLDO 2SHUDWLRQ
7KLV VHFWLRQ GHVFULEHV WKH VFUHHQ IROORZLQJ SRZHUXS DQG H[SODLQV RQOLQH FRQ�
QHFWLRQ ZLWK WKH 3RVLWLRQ &RQWURO 8QLW�

�� �� ���� �� 7XUQ RQ WKH SRZHU WR WKH 3&� 7KH IROORZLQJ GLVSOD\ ZLOO DSSHDU�

7%2;�9����
1&���

��6(7 &/5�&211

7%2;�9����
1&����9�����

��6(7 &/5�&211

&����1&����( �*�$��1&����(9�

�� 3UHVV WKH &/5 .H\�

1&���
&211(&7('

1&����9�����
&211(&7('

&����1&����( �1&����(9� UHPRWH�ORFDO VHOHFWLRQ�

�*�$��1&����(9�

7KH IROORZLQJ GLVSOD\ ZLOO DSSHDU DIWHU DERXW WZR VHFRQGV�

1&��� 6(/(&7

&����1&����( �*�$��1&����(9�

�� )RU WKH &����1&����(� HQWHU WKH SDVVZRUG WR FOHDU WKH 7HDFKLQJ %R[ SUR�
WHFW� 3UHVV WKH &/5 .H\ DQG WKHQ SUHVV WKH 6+,)7 DQG 021 .H\V�

&/5 3$66:25'�

6+,)7 021
7($&+,1* 02'(
352* '(%8* 021B

$OVR� WR SXW WKH 7HDFKLQJ %R[ EDFN LQ SURWHFW VWDWXV� SUHVV WKH 6+,)7 DQG
021 .H\V�

1RWH 7KH SDVVZRUG VHUYHV WR DYRLG DFFLGHQWV E\ SUHYHQWLQJ RSHUDWLRQV IURP EHLQJ
VWDUWHG LQDGYHUWHQWO\ DQG E\ GHQ\LQJ DFFHVV WR XQTXDOLILHG SHUVRQQHO�

�� 1H[W� SHUIRUP NH\ RSHUDWLRQV DV UHTXLUHG�



���6HFWLRQ%DVLF ,QSXW 2SHUDWLRQV

��

��� &KDQJLQJ WKH &����1&����( 2SHUDWLQJ 0RGH
7KLV RSHUDWLRQ DSSOLHV RQO\ WR WKH &����1&����( 3RVLWLRQ &RQWURO 8QLW� DQG QRW
WR WKH �*�$��1&����(9��
7KH &����1&����( 3RVLWLRQ &RQWURO 8QLW KDV WKUHH PRGHV� 352*5$0�
'(%8*� DQG 021,725� 7KH IROORZLQJ WDEOH VKRZV WKH IXQFWLRQV RI HDFK PRGH
DQG WKH VWDWXV RI FRPPDQGV IURP WKH 3&�

0RGH )XQFWLRQ 3& FRPPDQGV
352*5$0 $OO RSHUDWLRQV DOORZHG� $OO FRPPDQGV HQDEOHG�
'(%8* 2QO\ GHEXJJLQJ DOORZHG� $OO FRPPDQGV HQDEOHG XQWLO 3&

3URWHFW WXUQV 21�
021,725 0RQLWRUV D[LV RSHUDWLRQV� $OO FRPPDQGV HQDEOHG�

1RWH )RU GHWDLOV UHJDUGLQJ WKHVH PRGHV� UHIHU WR ��� &����1&����( 2SHUDWLQJ
0RGHV�

7R HGLW 3&8 GDWD RU WR RSHUDWH WKH 3&8 XVLQJ WKH 7HDFKLQJ %R[� VHW WKH 3&8 WR
352*5$0 PRGH�

3URFHGXUH 8VH WKH IROORZLQJ SURFHGXUH WR FKDQJH WKH PRGH WR WKH '(%8* PRGH�

�� �� ���� �� )URP WKH RQOLQH FRQQHFWLRQ VFUHHQ� HQWHU WKH SDVVZRUG� 3UHVV WKH&/5.H\�
DQG WKHQ SUHVV WKH 6+,)7 DQG 021 .H\V DV VKRZQ EHORZ�

&/5 3$66:25'�

6+,)7 021
7($&+,1* 02'(
352* '(%8* 021B

�� 8VH WKH 5LJKW $UURZ .H\ WR PRYH WKH FXUVRU WR '(%8*�

� 7($&+,1* 02'(
352* '(%8* 021B

�� 3UHVV WKH 6(7 .H\�

��� %DVLF ,QSXW 2SHUDWLRQV
%DVLF LQSXW RSHUDWLRQV WKDW DUH FRPPRQ LQ WKH 7HDFKLQJ %R[ RSHUDWLRQV DUH
H[SODLQHG EHORZ�

%DVLF 2SHUDWLRQ � ,QSXWWLQJ 1XPHULF 9DOXHV
8VH WKH � WR �� �� ��ï .H\V WR LQSXW QXPHULF YDOXHV�
:KHQ D QXPHULF YDOXH LV LQSXW� WKH SUHYLRXV YDOXH LV GHOHWHG�

$'���� 326
�3 B

� � �
$'���� 326

���3 B

,I WKH QXPEHU MXVW LQSXW LV ZURQJ� SUHVV WKH &/5 .H\� 7KLV ZLOO FKDQJH WKH VHWWLQJ
WKH VFUHHQ WR �� EXW WKH LQWHUQDO GDWD ZLOO UHPDLQ XQFKDQJHG�

&/5
$'���� 326

�3 B

%DVLF 2SHUDWLRQ � 6HWWLQJ WKH 9DOXHV WKDW +DYH %HHQ ,QSXW
$IWHU WKH QXPHULF YDOXHV KDYH EHHQ LQSXW� SUHVV WKH :5,7( .H\�
� 3UHVV WKH :5,7( .H\ ZKHQ HQWHULQJ GDWD� VXFK DV SRVLWLRQLQJ DFWLRQV� WKDW
PXVW EH VDYHG WR WKH V\VWHP�
�:KHQ WKHUH DUHPXOWLSOH LQSXW LWHPV WR VHW� SUHVVLQJ WKH:5,7(.H\PRYHV WKH
FXUVRU WR WKH QH[W LWHP�



���6HFWLRQ%DVLF 2SHUDWLRQV :LWK WKH &����1&����(

��

%DVLF 2SHUDWLRQ � 5HWXUQLQJ WR WKH ,QLWLDO 'LVSOD\
:LWK WKH &����1&����(� WKH +20(� &/5� DQG 6(7 .H\V FDQ EH XVHG WR UHWXUQ
WR WKH LQLWLDO GLVSOD\� )RU GHWDLOV� UHIHU WR ��� %DVLF 2SHUDWLRQV :LWK WKH
&����1&����(�

%DVLF 2SHUDWLRQ � %X]]HU 2SHUDWLRQ
7KH YDULRXV EX]]HU VRXQGV KDYH WKH IROORZLQJ PHDQLQJV�

6RXQG 0HDQLQJ
%HHS �VKRUW� $ YDOLG NH\ ZDV SUHVVHG�
%HHS�EHHS�EHHS
�VKRUW�

$Q RSHUDWLRQ ZDV DWWHPSWHG IRU DQ D[LV WKDW LV QRW
FRQWUROOHG E\ WKH 3RVLWLRQ &RQWURO 8QLW�

$Q LQYDOLG NH\ ZDV SUHVVHG�

$Q HUURU RFFXUUHG�
%HHS �ORQJHU� $Q DWWHPSW ZDV PDGH WR H[HFXWH DQ LQYDOLG IXQFWLRQ IRU WKH

FXUUHQW GLVSOD\�

%DVLF 2SHUDWLRQ � &XUVRU 'LVSOD\ �:KHQ &����1&����( LV 6HOHFWHG�
� 7KH FXUVRU LV GLVSOD\HG RQ WKH VFUHHQ DV UHTXLUHG ZKHQ WKH &����1&����( LV
VHOHFWHG�
� 7KH FXUVRU DSSHDUV DV D ´ïµPDUN DW WKH ILUVW LQSXW LWHP RQO\ LQ VFUHHQV WKDW UH�
TXLUH LQSXW RI QXPHULF YDOXHV�

��� %DVLF 2SHUDWLRQV :LWK WKH &����1&����(
7KLV VHFWLRQ H[SODLQV HVVHQWLDO RSHUDWLRQV IRU HGLWLQJ 3&8 GDWD DQG RSHUDWLQJ
WKH 3&8� VXFK DV VHOHFWLQJ D[HV� VHWWLQJ DGGUHVVHV� DQG UHWXUQLQJ WR WKH LQLWLDO
VFUHHQ�

)RU RSHUDWLRQV LQ 352*5$0 PRGH� WKH D[LV RU D[HV WKDW DUH WR EH RSHUDWHG
PXVW EH VHOHFWHG ILUVW�
:KHQ WKH ; D[LV LV VHOHFWHG� RSHUDWLRQV ZLOO RQO\ EH H[HFXWHG ZLWK UHVSHFW WR WKH
;D[LV�:KHQ WKH<D[LV LV VHOHFWHG� RSHUDWLRQVZLOO RQO\ EH H[HFXWHGZLWK UHVSHFW
WR WKH < D[LV� :KHQ ERWK WKH ; DQG < D[HV DUH VHOHFWHG� RSHUDWLRQV ZLOO EH H[H�
FXWHG ZLWK UHVSHFW WR ERWK D[HV�
8VH WKH IROORZLQJ SURFHGXUH WR VHOHFW WKH D[LV RU D[HV� ,Q WKLV H[DPSOH� ERWK D[HV
DUH VHOHFWHG�

�� �� ���� �� )URP WKH WHDFKLQJ PRGH VFUHHQ� VHOHFW ´352*µ WR HQWHU WKH 352*5$0
PRGH�

02'( 6(/(&7
$;,6 (55 287 )81B

�� 3UHVV WKH 6(7 .H\ WR VHOHFW WKH D[LV RU D[HV LQGLFDWHG E\ WKH FXUVRU�

6(7
$6,; 6(/(&7
; < ;<B

�� 7R VHOHFW DQ D[LV RU D[HV RWKHU WKDQ WKH RQH FXUUHQWO\ LQGLFDWHG� XVH WKH
5LJKW DQG /HIW $UURZ .H\V WR PRYH WKH FXUVRU� DQG WKH SUHVV WKH 6(7 .H\�
7KH OHDGLQJ DGGUHVV IRU WKH VHOHFWHG D[LV RU D[HV ZLOO EH GLVSOD\HG� ,Q WKLV
H[DPSOH� WKH OHDGLQJ DGGUHVV ����� IRU WKH ;< PRGH LV GLVSOD\HG�

;< 02'( 6(/(&7('
$' ��� B

)RU RSHUDWLRQV VXFK DV UHDGLQJ� ZULWLQJ� LQVHUWLQJ� RU GHOHWLQJ GDWD� LW LV QHFHV�
VDU\ WR VHW WKH DGGUHVV� 8VH WKH IROORZLQJ SURFHGXUH WR VHW WKH DGGUHVV� ,Q WKLV
H[DPSOH� WKH ; D[LV LV VHOHFWHG DQG WKH DGGUHVV ´���µ LV VHW�

�� �� ���� �� 6HOHFW WKH D[LV IRU ZKLFK WKH DGGUHVV LV WR EH VHW� DQG SUHVV WKH 6(7 .H\�

6(7
; 02'( 6(/(&7('
$' ��� B

6HOHFWLQJ WKH $[LV RU
$[HV IRU 2SHUDWLRQ

6HWWLQJ $GGUHVVHV



���6HFWLRQ'HOHWLQJ 'DWD )URP D &����1&����( 3&8

��

�� ,QSXW D ��GLJLW QXPEHU �´���µ LQ WKLV H[DPSOH��

� � �
; 02'( 6(/(&7('
$' ��� B

)URP DQ\ VFUHHQ LW LV SRVVLEOH WR UHWXUQ WR WKUHH NLQGV RI LQLWLDO VFUHHQ�
3URFHGXUH �� 5HWXUQLQJ WR WKH ,QLWLDO (GLW 6FUHHQ
7R UHWXUQ WR WKH LQLWLDO HGLW VFUHHQ� SUHVV WKH +20( .H\ IURP ZLWKLQ DQ\ VFUHHQ�
DQG SUHVV WKH &/5 .H\�

+20(
B$'���� 326

�����3

&/5
; 02'( 6(/(&7('
$' ��� B

3URFHGXUH �� 5HWXUQLQJ WR WKH %DVLF 0RGH 6HOHFWLRQ 6FUHHQ
7R UHWXUQ WR WKH EDVLF PRGH VHOHFWLRQ VFUHHQ� SUHVV WKH +20( .H\ IURP ZLWKLQ
DQ\ VFUHHQ� DQG SUHVV WKH &/5 .H\�

+20(
B$'���� 326

�����3

6(7
02'( 6(/(&7
$;,6 (55 287 )81B

3URFHGXUH �� 5HWXUQLQJ WR WKH 2SHUDWLQJ 0RGH 6HOHFWLRQ 6FUHHQ
7R UHWXUQ WR WKH RSHUDWLQJ PRGH VHOHFWLRQ VFUHHQ� SUHVV WKH +20( .H\ WZLFH�

+20(
B$'���� 326

�����3

+20(
7($&+,1* 02'(
352* '(%8* 021B

��� 'HOHWLQJ 'DWD )URP D &����1&����( 3&8
7KLV RSHUDWLRQ GHOHWHV GDWD WKDW KDV EHHQ LQWHUQDOO\ ZULWWHQ LQ D &����1&����(
3RVLWLRQ &RQWURO 8QLW�
7KH RSHUDWLRQ H[SODLQHG KHUH SHUWDLQV RQO\ WR &����1&����( 3RVLWLRQ &RQWURO
8QLWV� )RU DQ H[SODQDWLRQ RI KRZ WR GHOHWH GDWD IURP D �*�$��1&����(9� 3RVL�
WLRQ &RQWURO 8QLW� UHIHU WR ��� 'HOHWLQJ 'DWD IURP D �*�$��1&����(9� 3&8�
7KHUH DUH WKUHH ZD\V WR GHOHWH 3&8 GDWD� DOO FOHDU� EORFN FOHDU� DQG DGGUHVV
FOHDU�

'HOHWLRQ PHWKRG )XQFWLRQ
$OO FOHDU 'HOHWHV DOO 3&8 GDWD�
%ORFN FOHDU 'HOHWHV GDWD LQ EORFN XQLWV �L�H�� E\ W\SH RI GDWD��
$GGUHVV FOHDU 'HOHWHV GDWD LQ VSHFLILHG UDQJH RI DGGUHVVHV�

7KH GDWD LWHPV WKDW FDQ EH GHOHWHG IRU HDFK RI WKH D[HV DUH VKRZQ LQ WKH IROORZ�
LQJ WDEOH�

$[LV RU D[HV ,WHPV WKDW FDQ EH GHOHWHG
; 3RVLWLRQ GDWD� SDUDPHWHUV� GZHOO WLPHV� DFFHOHUDWLRQ�GHFHOHUDWLRQ

SDWWHUQV� V\QFKURQL]HG SRVLWLRQ GDWD� ]RQHV
< 3RVLWLRQ GDWD� SDUDPHWHUV� GZHOO WLPHV� DFFHOHUDWLRQ�GHFHOHUDWLRQ

SDWWHUQV� V\QFKURQL]HG SRVLWLRQ GDWD� ]RQHV
;< 6SHHG GDWD

1RWH :KHQ QHZO\ ZULWLQJ GDWD� EH VXUH WR XVH WKH ´DOO FOHDUµ PHWKRG�

3URFHGXUH � &OHDULQJ $OO 'DWD

�� �� ���� �� )URP ZLWKLQ WKH EDVLF PRGH VHOHFWLRQ VFUHHQ� SUHVV WKH 5LJKW $UURZ .H\
WKUHH WLPHV WR VHOHFW )81� DQG SUHVV WKH 6(7 .H\�

5HWXUQLQJ WR WKH ,QLWLDO
6FUHHQ



���6HFWLRQ'HOHWLQJ 'DWD )URP D &����1&����( 3&8
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� � � 02'( 6(/(&7
$;,6 (55 287 )81 B

6(7
)81 6(/(&7
0&/5 520 6(592B

�� 3UHVV WKH 6(7 .H\ WR VHOHFW 0&/5�

6(7
'$7$ &/($5
$// %/. $'B

�� 3UHVV WKH 6(7 .H\ WR VHOHFW $//�

6(7
$// '$7$ &/($5
; < ;<B

�� 8VH WKH5LJKW DQG /HIW $UURZ.H\V WR VHOHFW WKH D[LV� DQG SUHVV WKH 6(7.H\�
�,Q WKLV H[DPSOH� WKH ; D[LV LV VHOHFWHG��

6(7
$// '$7$ &/($5
;B

�� 3UHVV WKH 6+,)7 .H\ DQG WKHQ WKH &/5 .H\� 7KH GDWD ZLOO EH GHOHWHG� DQG
WKH VFUHHQ IURP VWHS �� ZLOO UHWXUQ�

6+,)7 &/5
$// '$7$ &/($5
; < ;<B

7R GHOHWH GDWD IURP DQRWKHU D[LV� UHSHDW VWHSV �� DQG ��

3URFHGXUH � &OHDULQJ D %ORFN RI 'DWD

�� �� ���� �� 3HUIRUP VWHSV �� DQG �� RI 3URFHGXUH �� DQG SUHVV WKH 5LJKW $UURZ .H\ IRO�
ORZHG E\ WKH 6(7 .H\�

� '$7$ &/($5
$// %/. $'B

6(7
326 '$7$
&/($5 ; < ;<B

�� 8VH WKH5LJKW DQG /HIW $UURZ.H\V WR VHOHFW WKH D[LV� DQG SUHVV WKH 6(7.H\�
�,Q WKLV H[DPSOH� WKH ; D[LV LV VHOHFWHG��

� � 6(7
326 '$7$
&/($5 ; B

�� 3UHVV WKH 6+,)7 .H\ DQG WKHQ WKH &/5 .H\� 7KH GDWD ZLOO EH GHOHWHG�
,I WKH GDWD LV QRW WR EH GHOHWHG IRU D SDUWLFXODU LWHP� SUHVV WKH 'RZQ $UURZ
.H\ WR EULQJ XS WKH VFUHHQ IRU WKH QH[W LWHP�

6+,)7 &/5
3$5$0(7(5 '$7$
&/($5 ; B

�� 7KH RUGHU RI WKH GDWD LWHPV LV DV IROORZV� GZHOO WLPH¦ DFFHOHUDWLRQ�GHFHO�
HUDWLRQ SDWWHUQ¦ V\QFKURQRXV SRVLWLRQ GDWD ]RQH GDWD¦ VSHHG GDWD� 7KLV
RUGHU LV WKH VDPH IRU WKH PHWKRG LQ 3URFHGXUH ��

':(/7,0(
&/($5 ; B

$&&�'&& 371
&/($5 ; B

6<1&�'$7$
&/($5 ; B

=21(�'$7$
&/($5 ; B

63' '$7$
&/($5 ; B



���6HFWLRQ'HOHWLQJ 'DWD )URP D �*�$��1&����(9� 3&8
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'$7$ &/($5
$// %/. $'B

3URFHGXUH � &OHDULQJ D 5DQJH RI $GGUHVV
7KLV PHWKRG FOHDUV WKH GDWD LQ D VSHFLILHG UDQJH RI DGGUHVVHV� )RU WKH SXUSRVHV
RI WKLV H[SODQDWLRQ� WKH GDWD LQ DGGUHVVHV ��� WR ��� LV FOHDUHG DV DQ H[DPSOH�
6HW WKH GDWD ZLWKLQ WKH UDQJHV VKRZQ LQ WKH IROORZLQJ WDEOH�

1RWH ,W LV QRW SRVVLEOH WR FODVVLI\ GDWD RU WR VSHFLI\ DGGUHVVHV H[WHQGLQJ DFURVV ERWK
WKH ; DQG < D[HV�

$[LV

'DWD LWHP

; D[LV < D[LV

3RVLWLRQLQJ DFWLRQ ��� WR ��� ��� WR ���
3DUDPHWHU ��� WR ��� ��� WR ���
'ZHOO WLPH ��� WR ��� ��� WR ���
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH

��� WR ��� ��� WR ���

6\QFKURQL]DWLRQ SRVLWLRQLQJ
DFWLRQ

��� WR ��� ��� WR ���

=RQH GDWD ��� WR ��� ��� WR ���
6SHHG ��� WR ���

�� �� ���� �� 3HUIRUP VWHSV �� DQG �� RI 3URFHGXUH �� DQG SUHVV WKH5LJKW $UURZ.H\ WZLFH
WR VHOHFW $'� 7KHQ SUHVV WKH 6(7 .H\�

� � '$7$ &/($5
$// %/. $' B

6(7
&/($5 $'
)520 � 72 �B

�� ,QSXW WKH OHDGLQJ DGGUHVV �D ��GLJLW QXPEHU� RI WKH GDWD WR EH GHOHWHG� DQG
SUHVV HLWKHU WKH 5LJKW $UURZ .H\ RU WKH 6(7 .H\�

� � � � &/($5 $'
)520��� 72 � B

�� ,QSXW WKH HQGLQJ DGGUHVV �D ��GLJLW QXPEHU� RI WKH GDWD WR EH GHOHWHG�

� � �
&/($5 $'
)520��� 72 ��� B

�� 3UHVV WKH 6+,)7 .H\ DQG WKHQ WKH &/5.H\� 7KH VSHFLILHG UDQJH RI GDWD ZLOO
EH GHOHWHG�

&/($5 $'
)520 � 72 �B

��� 'HOHWLQJ 'DWD )URP D �*�$��1&����(9� 3&8
7KLV RSHUDWLRQ GHOHWHV GDWD WKDW KDV EHHQ LQWHUQDOO\ ZULWWHQ LQ D �*�$��1&����(
9� 3RVLWLRQ &RQWURO 8QLW� ,W GHOHWHV DOO SRVLWLRQLQJ DFWLRQV� SDUDPHWHUV� DQG
VSHHGV�

1RWH :KHQ QHZO\ ZULWLQJ 3&8 GDWD� EH VXUH WR ILUVW GHOHWH WKH SUHYLRXV GDWD�

�� �� ���� �� 3UHVV� LQ RUGHU� WKH &/5 .H\ DQG WKHQ WKH NH\V VKRZQ EHORZ�

:

�

ï

'$7$ &/($5"

�� 3UHVV WKH 6+,)7 .H\ DQG WKHQ WKH '(/�,16 .H\ DV VKRZQ EHORZ�
7KH 3&8 GDWD ZLOO EH GHOHWHG�

6+,)7

�1&��� 6FUHHQ�

'(/

,16

'$7$ &/($5
(1'



���6HFWLRQ2SHUDWLRQV IRU +DQGOLQJ (UURUV

��

��� 2SHUDWLRQV IRU +DQGOLQJ (UURUV

7KLV VHFWLRQ H[SODLQV WKH RSHUDWLRQV IRU ZKHQ HUURUV RFFXU DQG HUURU PHVVDJHV
DUH GLVSOD\HG�

,I DQ HUURU RFFXUV ZKLOH VHOHFWLQJ $;,6� 287� RU )81 IURP WKH EDVLF PRGH VHOHF�
WLRQ VFUHHQ� WKH HUURU PHVVDJH ZLOO DXWRPDWLFDOO\ EH GLVSOD\HG RQ WKH VFUHHQ�

;$' ���;0&2'(
<$' ���<0&2'(

�;�D[LV RYHU�WUDYHO HUURU RFFXUV��

(5525 ��
; 29(5 75$9(/

5HPRYH WKH FDXVH RI WKH HUURU� DQG SUHVV WKH &/5 .H\� 7KH HUURU PHVVDJH ZLOO
WKHQ EH UHVHW�

;$' ���;0&2'(
<$' ���<0&2'(

)RU GHWDLOV UHJDUGLQJ HUURUV� UHIHU WR $SSHQGL[ % (UURU &RGH 'LVSOD\V DQG (UURU
3URFHVVLQJ�

(UURUV FDQ EH GLVSOD\HG E\ VHOHFWLQJ(55 IURP WKH EDVLFPRGH VHOHFWLRQ VFUHHQ�
5HIHU WR ���� (UURU 'LVSOD\V�

7R FOHDU DQ HUURU� SUHVV WKH (55 &/5 .H\ IURP WKH VFUHHQ LQ ZKLFK WKH HUURU RF�
FXUUHG�

(5525��
; 29(5 75$9(/

(55
&/5

;$' ���;0&2'( ��
B;326 ����3

7KH FRQWHQWV RI DQ HUURU RFFXUULQJ DW WKH 3RVLWLRQ &RQWURO 8QLW ZLOO DXWRPDWLFDOO\
EH GLVSOD\HG LQ WKH IROORZLQJ IRUPDW�

(UURU FRGH
����� (PHUJHQF\ VWRS
����� &1& HUURU

(UURU PHVVDJH

6HFRQGDU\ HUURU FRGH
D� %LQDU\ GLVSOD\ ����� UHODWHG WR H[WHUQDO LQSXWV
E� $GGUHVV %&' GLVSOD\

WR

����� %DWWHU\ YROWDJH GURS

;;;;

LLLL

)RU WKH VHFRQGDU\ HUURU FRGH� HLWKHU DQ H[WHUQDO LQSXW LV GLVSOD\HG DV � RU �� RU
WKH DGGUHVV RI WKH GDWD ZKHUH WKH HUURU RFFXUUHG LV GLVSOD\HG�

&����1&����(

&OHDULQJ (UURUV

�*�$��1&����(9�



���6HFWLRQ2SHUDWLRQV IRU +DQGOLQJ (UURUV
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:KHQ DQ H[WHUQDO LQSXW LV GLVSOD\HG� WKH DOORFDWLRQ ZLOO EH DV VKRZQ EHORZ� DQG
WKH OHIWPRVW IRXU GLJLWV ZLOO EH GLVSOD\HG ILUVW� 3UHVV WKH 'RZQ $UURZ .H\ WR GLV�
SOD\ WKH ULJKWPRVW IRXU GLJLWV�

/HIWPRVW � GLJLWV 5LJKWPRVW � GLJLWV

5HDG\

/RFDO

(PHUJHQF\ VWRS

&&: OLPLW &: OLPLW

2ULJLQ

2ULJLQ

([WHUQDO LQWHUUXSW

0HDQLQJ RI DVWHULVN �
��

�� 2))
�� 21


 
 
 
 
 
 
 


$IWHU UHPRYLQJ WKH HUURU� SUHVV WKH &/5 .H\�



���6HFWLRQ7DEOH RI 2SHUDWLRQV

��

��� 7DEOH RI 2SHUDWLRQV
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SRVLWLRQLQJ
DFWLRQV

:ULWHV D
SRVLWLRQLQJ
DFWLRQ WR D
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DGGUHVV DQG
PRYHV WKH
SULRU
SRVLWLRQLQJ
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DW DQG EH\RQG
WKDW DGGUHVV
VXFFHVVLYHO\
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DGGUHVV HDFK�
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7KH '(/�,16 NH\ LV HIIHFWLYH IRU LQSXWWLQJ DQG
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��

6WDUW� KRPH
VKLIW VWDUW

3HUIRUPV
SRVLWLRQLQJ IRU
D GHVLJQDWHG
DGGUHVV�

1R 1R <HV 6HOHFW $[LV
PHQX 6WDUW

6KLIW � 6WDUW

�+RPH VKLIW�
6WDUW KRPH VKLIW LV QRW SRVVLEOH ZKLOH WKH (55�
287� RU )81 PHQX LV VHOHFWHG�

��

-RJJLQJ
DQG LQFKLQJ

-RJJLQJ DQG
LQFKLQJ DUH
H[HFXWHG RQ
WKH D[LV
VHOHFWHG LQ
$[LV PRGH�

1R 1R <HV 6HOHFW $[LV
PHQX

� 6KLIW � -RJ�
JLQJ

��

��



���6HFWLRQ7DEOH RI 2SHUDWLRQV

��

2SHUDWLRQ
QDPH

3DJH%DVLF RSHUDWLQJ SURFHGXUH$YDLODEOH PRGH)XQFWLRQ2SHUDWLRQ
QDPH

3DJH%DVLF RSHUDWLQJ SURFHGXUH
352*5$0021,725'(%8*

)XQFWLRQ

7HDFKLQJ :ULWHV D
SRVLWLRQ
GHVLJQDWHG
WKURXJK D -2*
RSHUDWLRQ WR
WKH GHVLJQDWHG
SRVLWLRQLQJ
DFWLRQ DGGUHVV�

1R 1R <HV

-RJJLQJ

6HW DGGUHVV � /HDUQLQJ � -RJJLQJ

:ULWH

� �  � 'DWD VHW

:ULWH

��

&KDQJH
FXUUHQW
SRVLWLRQ

&KDQJHV WKH
FXUUHQW
SRVLWLRQ WR WKH
LQSXW YDOXH�

1R 1R <HV 6HOHFW
$[LV PHQX

� &KDQJH

:ULWH�3UHVHQW YDOXH
LQSXW

��

'HFHOHUD�
WLRQ VWRS

'HFHOHUDWHV WR
D VWRS IRU D[HV
VHOHFWHG XQGHU
WKH $[LV PHQX�

1R 1R <HV 6HOHFW
$[LV PHQX

'HFHOHUD�
WLRQ VWRS

��

(PHUJHQF\
6WRS

,PPHGLDWHO\
VWRSV WKH D[HV
VHOHFWHG LQ
$[LV PRGH�

1R 1R <HV $Q\ GLV�
SOD\

,PPHGLDWH
VWRS

��

6HWWLQJ
287� DQG
287�
2XWSXWV

2XWSXWV 287�
DQG 287��

1R 1R <HV 6HOHFW
287
PHQX

� 6HOHFW
287��287�
PHQX

� 21�2))

�287�� 287��

��

:ULWLQJ
3&8 GDWD
WR
((3520
DQG UHDGLQJ
3&8 GDWD
IURP
((3520

:ULWHV
SRVLWLRQLQJ
DFWLRQV�
SDUDPHWHUV�
DQG VSHHGV WR
WKH ((3520
DQG UHDGV
WKHVH YDOXHV
IURP WKH
((3520�

1R 1R <HV 6HOHFW )81
PHQX

�

6HOHFW
5($'�
:5,7(
PHQX

� 6HW

6HOHFW
((3520

�0HPRU\ FOHDU�
VHUYR� ((3520�

��

��

(UURU
GLVSOD\V

'LVSOD\V WKH
FRQWHQWV RI WKH
3&8·V HUURU�

1R <HV <HV 6HOHFW )81
PHQX

$Q HUURU PHVVDJH LV DXWRPDWLFDOO\ GLVSOD\HG
ZKHQ DQ HUURU RFFXUV�

��

5HVHWWLQJ 7KH 3&8·V
HUURU LV UHVHW�

<HV <HV <HV (UURU
UHVXOWV

� (UURU
UHVHW

��



���6HFWLRQ7DEOH RI 2SHUDWLRQV

��

2SHUDWLRQ
QDPH

3DJH%DVLF RSHUDWLQJ SURFHGXUH$YDLODEOH PRGH)XQFWLRQ2SHUDWLRQ
QDPH

3DJH%DVLF RSHUDWLQJ SURFHGXUH
352*5$0021,725'(%8*

)XQFWLRQ

3& SURWHFW 3& DQG
H[WHUQDO LQSXWV
DUH SURWHFWHG�

<HV 1R 1R 6HOHFW
PRGH

�

21�
2))

�3&3� (;3� WUDFH�

6HOHFW '(%8*
PRGH

��

&RPPDQG
WUDFLQJ

7KH ,�2
VWDWXVHV RI WKH
; DQG < D[HV
DQG WKH 23
FRGH DUH
GLVSOD\HG�

<HV 1R 1R 6HOHFW
PRGH

�

 

�3&3� (;3�

 

6HOHFW '(%8*
PRGH

��

6HUYRPRWRU
IUHH

6HWV D
GHVLJQDWHG
D[LV WR
VHUYRPRWRU
ORFN RU
VHUYRPRWRU
IUHH�

1R 1R <HV 6HOHFW
PRGH

�

6HOHFW $[LV
PHQX

6HUYR VH�
OHFWHG

�0HPRU\ FOHDU�
VHUYR ((3520�

�;� <�

�

�)UHH� ORFN�

6HOHFW VHU�
YRPRWRU

6HW

��

�*�$��1&����(9�
2SHUDWLRQ
QDPH

)XQFWLRQ %DVLF RSHUDWLQJ SURFHGXUH 3DJH

3&8 GDWD DOO
FOHDU

&OHDUV WKH 3&8 GDWD
FRQWHQWV� &OHDU 6KLIW

'HO
,QV� ��ï

��

:ULWLQJ 3&8
GDWD

:ULWHV 3&8 GDWD�
:ULWH,QSXW 3&8 GDWD5HDGLQJ

3&8 GDWD
�� WR
��

5HDGLQJ 3&8
GDWD

5HDGV 3&8 GDWD�
$GGUHVVHV RI
SRVLWLRQLQJ DFWLRQV
FDQ DOVR EH VSHFLILHG
WR EH UHDG�

35075 �

 63(('

$'5

$'5 $GGUHVV VHW 65&+

�� WR
��

,QVHUWLQJ
SRVLWLRQLQJ
DFWLRQV

:ULWHV D SRVLWLRQLQJ
DFWLRQ WR D
GHVLJQDWHG DGGUHVV
DQG PRYHV WKH SULRU
SRVLWLRQLQJ DFWLRQV
ZULWWHQ DW DQG EH\RQG
WKDW DGGUHVV
VXFFHVVLYHO\ EDFN
RQH DGGUHVV HDFK�

�3RVLWLRQLQJ DFWLRQ�

,QSXW 3&8 GDWD5HDGLQJ
3&8 GDWD

'HO
,QV

��



���6HFWLRQ7DEOH RI 2SHUDWLRQV

��

2SHUDWLRQ
QDPH

3DJH%DVLF RSHUDWLQJ SURFHGXUH)XQFWLRQ

'HOHWLQJ
SRVLWLRQLQJ
DFWLRQV

'HOHWHV WKH
SRVLWLRQLQJ DFWLRQ DW
D GHVLJQDWHG DGGUHVV
DQG VKLIWV SULRU
SRVLWLRQLQJ DFWLRQV
SDVW WKDW DGGUHVV
VXFFHVVLYHO\ XS
WRZDUG WKH
GHVLJQDWHG DGGUHVV�

�3RVLWLRQLQJ DFWLRQ�

5HDGLQJ
3&8 GDWD 6KLIW 'HO

,QV 6KLIW 'HO
,QV

��

2ULJLQ VHDUFK 0RYHV DQ D[LV WR WKH
RULJLQ� &/5 25,*

65&+
��

2ULJLQ UHWXUQ 5HWXUQV D[LV WR RULJLQ
IURP DQ\ SRVLWLRQ� &/5 25,*

5(751
��

6WHS H[HFXWLRQ 5XQV SURJUDP DW
GHVLJQDWHG DGGUHVV�

5HDGLQJ
3&8 GDWD

67(3
(;(&

��

0DQXDO
RSHUDWLRQ

([HFXWHV PDQXDO
ORZ�VSHHG DQG
PDQXDO KLJK�VSHHG
RSHUDWLRQ�

&/5 +,*+
63((' �

*

��

7HDFKLQJ :ULWHV WKH SUHVHQW
YDOXHV WR WKH
GHVLJQDWHG
SRVLWLRQLQJ DFWLRQ
DGGUHVV�

5HDGLQJ
3&8 GDWD

0DQXDO ORZ�VSHHG
RSHUDWLRQ

0DQXDO KLJK�VSHHG
RSHUDWLRQ

3$77

7($&+

63(('

7($&+

'HO
,QV6HW VSHHG63(('6HW FRPSOHWLRQ

FRGH

6HW VSHHG

��

(PHUJHQF\
VWRS

6WRSV LPPHGLDWHO\
GXULQJ SRVLWLRQLQJ� 6WHS H[HFXWLRQ (0(5*

0DQXDO RSHUDWLRQ

���

(UURU GLVSOD\V 'LVSOD\V WKH FRQWHQWV
RI WKH 3&8·V HUURU�

(UURU FRGH
GLVSOD\  �:KHQ WKHUH LV DQ LQWHUSRODWLRQ HUURU FRGH�

���



�

�

��

6(&7,21 �
5HDGLQJ DQG :ULWLQJ &����1&����( 'DWD

7KLV VHFWLRQ H[SODLQV WKH RSHUDWLRQV LQYROYHG LQ UHDGLQJ� ZULWLQJ� LQVHUWLQJ� DQG GHOHWLQJ 3&8 GDWD IRU &����1&����( 3RVL�
WLRQ &RQWURO 8QLWV�

&DXWLRQ &RQILUP WKDW QR DGYHUVH HIIHFW ZLOO RFFXULQ WKH V\VWHP EHIRUH FKDQJLQJ DQ\ VHW
YDOXH LQ PHPRU\�

&DXWLRQ &RQILUP WKDW WKH VHW SDUDPHWHUV RSHUDWH FRUUHFWO\�

��� :ULWLQJ 3&8 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 3RVLWLRQLQJ $FWLRQV :LWKRXW ,QWHUSRODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 3RVLWLRQLQJ $FWLRQV :LWK /LQHDU ,QWHUSRODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 3RVLWLRQLQJ $FWLRQV :LWK &LUFXODU�DUF ,QWHUSRODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 6SHHGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 'ZHOO 7LPHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 6\QFKURQRXV 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� :ULWLQJ =RQH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 5HDGLQJ 3&8 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������ 5HDGLQJ ;�D[LV 3RVLWLRQLQJ $FWLRQV :LWKRXW ,QWHUSRODWLRQ ��� � � � � � � � � � � � � � � � �
������ 5HDGLQJ ;�D[LV 3RVLWLRQLQJ $FWLRQV :LWK ,QWHUSRODWLRQ ��� � � � � � � � � � � � � � � � � � �
������ 5HDGLQJ ;�D[LV 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5HDGLQJ 6SHHGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5HDGLQJ ;�D[LV 'ZHOO 7LPHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5HDGLQJ ;�D[LV $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPHV ��� � � � � � � � � � � � � � � � � � � � �
������ 5HDGLQJ ;�D[LV 6\QFKURQRXV 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � �
������ 5HDGLQJ ;�D[LV =RQH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� ,QVHUWLQJ 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 'HOHWLQJ 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 3&8 'DWD DQG 6HWWLQJ 5DQJHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ:ULWLQJ 3RVLWLRQLQJ $FWLRQV :LWKRXW ,QWHUSRODWLRQ
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��� :ULWLQJ 3&8 'DWD
7KLV VHFWLRQ H[SODLQV WKH JHQHUDO RSHUDWLRQ LQYROYHG LQ ZULWLQJ GDWD� 7KH VXEVH�
TXHQW VHFWLRQVSURYLGHH[DPSOHVRI VSHFLILF RSHUDWLRQV IRU ZULWLQJ3&8 GDWD DQG
SDUDPHWHUV�

1RWH $OO WKH GDWD ZULWLQJ H[DPSOHV DUH H[SODLQHG LQ WHUPV RI WKH ; D[LV� 7KH SURFH�
GXUHV DUH WKH VDPH IRU WKH < D[LV�

7KLV RSHUDWLRQ ZULWHV 3&8 GDWD WR WKH 3RVLWLRQ &RQWURO 8QLW� :ULWLQJ GDWD EH�
FRPHV SRVVLEOH DIWHU DQ DGGUHVV KDV EHHQ VHW RU GDWD KDV EHHQ UHDG�

$ VLQJOH LWHP RI SRVLWLRQLQJ GDWD FDQ EH ZULWWHQ WR RQH DGGUHVV�

:KHQPRGLI\LQJ GDWD WKDW KDV EHHQ HQWHUHG� SUHVV WKH &/5.H\ WR FOHDU WKH GLV�
SOD\ EHIRUH HQWHULQJ WKH QHZ GDWD�

)RU GHWDLOV UHJDUGLQJ WKH VHWWLQJ UDQJHV IRU 3&8 GDWD� UHIHU WR ���� 3&8 'DWD
DQG 6HWWLQJ 5DQJHV�

1RWH %HIRUH LQSXWWLQJ QHZ GDWD� EH VXUH WR FOHDU DOO WKH SUHYLRXV GDWD� 5HIHU WR ���
'HOHWLQJ 'DWD )URP D &����1&����( 3&8�

�� �� ���� �� 6HOHFW WKH D[LV DQG VHW WKH DGGUHVV�

; 02'( 6(/(&7('
$' ��� B

�� 3UHVV WKH 'RZQ $UURZ .H\�

7KH EHJLQQLQJ GDWD ZLOO EH GLVSOD\HG�

$'���� 326
�3 B

�� ,QSXW WKH GDWD�

,I WKH ZURQJ GDWD LV LQSXW� SUHVV WKH &/5 .H\ DQG LQSXW WKH GDWD DJDLQ�

� � �
$'���� 326

���3 B

�� 3UHVV WKH :5,7( .H\�

:5,7(
$'���� 63'
$' � B

�� &RQWLQXH UHSHDWLQJ VWHSV � DQG � XQWLO DOO WKH GDWD KDV EHHQ ZULWWHQ�

��� :ULWLQJ 3RVLWLRQLQJ $FWLRQV :LWKRXW ,QWHUSRODWLRQ
7KHSRVLWLRQLQJDFWLRQDGGUHVVHVDUH ��� WR ��� IRU WKH;D[LV� DQG��� WR ��� IRU
WKH < D[LV� 7KHPHWKRG IRU ZULWLQJ SRVLWLRQLQJDFWLRQV ZLWKRXW LQWHUSRODWLRQ LV H[�
SODLQHG KHUH�

7KH IROORZLQJ WDEOH VKRZV WKH VHWWLQJV XVHG LQ WKLV H[DPSOH�

$GGUHVV 'DWD
��� 3RVLWLRQLQJ DFWLRQ ï��������

6SHHG DGGUHVV ��
0 FRGH ��
'ZHOO WLPH DGGUHVV �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV �
3RVLWLRQLQJ DFWLRQ W\SH $%6
&RPSOHWLRQ FRGH �
3RVLWLRQLQJ HQDEOHG�GLVDEOHG (QDEOHG
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��� :ULWLQJ 6SHHGV
7KH DGGUHVVHV IRU VSHHGV DUH ��� WR ����

7KH IROORZLQJ H[DPSOH VKRZV KRZ WR ZULWH VSHHGV�

$GGUHVV 'DWD
��� 6SHHG �
��� 6SHHG ��
��� 6SHHG ���
��� 6SHHG �����

�� �� ���� �� 6HOHFW WKH ; D[LV� DQG VHW WKH DGGUHVV DV ����
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��� :ULWLQJ 'ZHOO 7LPHV
7KH DGGUHVVHV IRU GZHOO WLPHV DUH ��� WR ��� IRU WKH ; D[LV� DQG ��� WR ��� IRU
WKH < D[LV�
'ZHOO WLPHV DUH VHW LQ XQLWV RI �� PV� 7KXV� IRU H[DPSOH� LQSXWWLQJ D YDOXH RI ��
VHWV D GZHOO WLPH RI ��� PV�

7KH IROORZLQJ H[DPSOH VKRZV KRZ WR ZULWH GZHOO WLPHV�

$GGUHVV 'DWD
��� 'ZHOO WLPH � ��� PV
��� 'ZHOO WLPH � ��� PV
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��� :ULWLQJ $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPHV
7KHDGGUHVVHV IRU DFFHOHUDWLRQDQGGHFHOHUDWLRQWLPHSDWWHUQVDUH ��� WR ��� IRU
WKH ; D[LV� DQG ��� WR ��� IRU WKH < D[LV�

7KH WLPHV DUH VHW LQ XQLWV RI �� PV� 7KXV� IRU H[DPSOH� LQSXWWLQJ D YDOXH RI ��
VHWV D WLPH RI ��� PV�

7KH IROORZLQJ H[DPSOH VKRZV KRZ WR ZULWH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV�

$GGUHVV 'DWD
��� $FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH ��� ����PV DFFHOHUDWLRQ� DQG

����PV GHFHOHUDWLRQ
��� $FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH ��� ����PV DFFHOHUDWLRQ� DQG

����PV GHFHOHUDWLRQ
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7KH DGGUHVVHV IRU V\QFKURQRXVSRVLWLRQLQJDFWLRQVDUH ��� WR ��� IRU WKH;D[LV�
DQG ��� WR ��� IRU WKH < D[LV�

7KH IROORZLQJ H[DPSOH VKRZV KRZ WR ZULWH V\QFKURQRXV SRVLWLRQLQJ DFWLRQV�

$GGUHVV 'DWD
��� 'DWD W\SH $%6

6\QFKURQL]DWLRQ SRVLWLRQ ï����
< D[LV DGGUHVV ���
6\QFKURQL]DWLRQ SDWWHUQ 6(5
1H[W DGGUHVV GHVLJQDWLRQ �
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���� :ULWLQJ =RQH 6HWWLQJV
7KH DGGUHVVHV IRU ]RQH VHWWLQJV DUH ��� WR ��� IRU WKH ; D[LV� DQG ��� WR ��� IRU
WKH < D[LV�

7KH IROORZLQJ H[DPSOH VKRZV KRZ WR ZULWH ]RQH VHWWLQJV�

$GGUHVV 'DWD
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���� 5HDGLQJ 3&8 'DWD
7KLV RSHUDWLRQ UHDGV3&8GDWD WKDW KDVEHHQZULWWHQ WR WKH3RVLWLRQ&RQWURO8QLW�
,W LV XVHG IRU FKHFNLQJ DQG PRGLI\LQJ WKH GDWD�
7KH SURFHGXUH RXWOLQHG KHUH VKRZV WKH JHQHUDO RSHUDWLRQ LQYROYHG LQ UHDGLQJ
3&8 GDWD� 7KH IROORZLQJ SDJHV SURYLGH H[DPSOHV RI VSHFLILF RSHUDWLRQV�

1RWH $OO WKH GDWD UHDGLQJ H[DPSOHV DUH H[SODLQHG LQ WHUPV RI WKH ; D[LV� 7KH SURFH�
GXUHV ZRXOG EH WKH VDPH IRU WKH < D[LV�

�� �� ���� �� 6HOHFW WKH D[LV DQG VHW WKH DGGUHVV�
�� 3UHVV WKH'RZQ$UURZ.H\� 7KHEHJLQQLQJGDWD IRU WKH VSHFLILHGDGGUHVVZLOO

EHGLVSOD\HG�7KHQFRQWLQXHSUHVVLQJ WKH'RZQ$UURZ.H\ WR GLVSOD\VXEVH�
TXHQW GDWD�
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'RZQ $UURZ ZKLOH WKH ODVW GDWD RI DQ DGGUHVV LV GLVSOD\HGZLOO FDXVH WKH EH�
JLQQLQJ GDWD RI WKH QH[W DGGUHVV WR EH GLVSOD\HG�

������ 5HDGLQJ ;�D[LV 3RVLWLRQLQJ $FWLRQV :LWKRXW ,QWHUSRODWLRQ
,Q WKLV H[DPSOH� WKH YDOXHV VKRZQ LQ WKH IROORZLQJ WDEOH KDYH EHHQZULWWHQ IRU WKH
SRVLWLRQLQJ DFWLRQ LQ DGGUHVV ��� RQ WKH ; D[LV�
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,Q WKLV H[DPSOH� WKH YDOXHV VKRZQ LQ WKH IROORZLQJ WDEOH KDYH EHHQZULWWHQ IRU WKH
SRVLWLRQLQJ DFWLRQV LQ DGGUHVVHV ��� DQG ��� RQ WKH ; D[LV�
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,QWHUSRODWLRQ GDWD $UF FHQWHU SRLQW &RPSOHWLRQ FRGH �
&LUFXODU�DUF GLUHFWLRQ &: ,QWHUSRODWLRQ GDWD (QG SRLQW
&RPSOHWLRQ FRGH ���

)RU SRVLWLRQLQJ DFWLRQV ZLWK LQWHUSRODWLRQ� WKH LQWHUSRODWLRQ DWWULEXWHV ZLOO EH
GLVSOD\HG� 7KH LQWHUSRODWLRQ HQG SRLQW� FHQWHU SRLQW� RU LQWHUPHGLDWH SRLQW
ZLOO EH LQGLFDWHG�
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,QWHUSRODWLRQ 'DWD
7KH HQG�SRLQW GLVSOD\ VKRZV WKDW WKH GDWD LQ WKH FXUUHQW DGGUHVV LV IRU OLQHDU RU
FLUFXODU�DUF LQWHUSRODWLRQ�

�;���� <����

,QWHUSRODWLRQ HQG SRLQW

7KH LQWHUPHGLDWH�SRLQW DQG FHQWHU�SRLQW GLVSOD\V VKRZ WKDW WKH FXUUHQW DGGUHVV
LV IRU D SRVLWLRQLQJ DFWLRQ XVLQJ WKH LQWHUPHGLDWH SRLQW RU FHQWHU SRLQW�

,QWHUPHGLDWH SRLQW &HQWHU SRLQW

,I WKH FHQWHU SRLQW LV XVHG� WKH GLUHFWLRQ RI DUF URWDWLRQ ZLOO EH VKRZQ �&: RU
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&&:

������ 5HDGLQJ ;�D[LV 3DUDPHWHUV
,Q WKLV H[DPSOH� WKH YDOXHV VKRZQ LQ WKH IROORZLQJ WDEOH KDYH EHHQZULWWHQ IRU WKH
SDUDPHWHUV LQ DGGUHVVHV ��� WR ��� RQ WKH ; D[LV�

$GGUHVV 'DWD
��� ,Q�SRVLWLRQ ���
��� %DFNODVK FRPSHQVDWLRQ ���
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��� =RQH VHWWLQJ �����
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������ 5HDGLQJ 6SHHGV
,Q WKLV H[DPSOH� WKH YDOXHV VKRZQ LQ WKH IROORZLQJ WDEOH KDYH EHHQZULWWHQ IRU WKH
VSHHGV LQ DGGUHVVHV ��� WR ��� RQ WKH ; D[LV�
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������ 5HDGLQJ ;�D[LV 'ZHOO 7LPHV

,Q WKLV H[DPSOH� WKH YDOXHV VKRZQ LQ WKH IROORZLQJ WDEOH KDYH EHHQZULWWHQ IRU WKH
GZHOO WLPHV LQ DGGUHVVHV ��� WR ��� RQ WKH ; D[LV�

$GGUHVV 'DWD
��� 'ZHOO WLPH � ��
��� 'ZHOO WLPH � ��
��� 'ZHOO WLPH � ��

�� �� ���� �� 6HOHFW WKH ; D[LV� DQG VHW WKH DGGUHVV DV ����
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�� 3UHVV WKH 'RZQ $UURZ .H\� 7KH EHJLQQLQJ GDWD ZLOO EH GLVSOD\HG�
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�� 1H[W� SHUIRUP WKH NH\ LQSXWV VKRZQ EHORZ�
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����6HFWLRQ5HDGLQJ 3&8 'DWD
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������ 5HDGLQJ ;�D[LV $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPHV
,Q WKLV H[DPSOH� WKH YDOXHV VKRZQ LQ WKH IROORZLQJ WDEOH KDYH EHHQZULWWHQ IRU WKH
DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH SDWWHUQV LQ DGGUHVVHV ��� WR ��� RQ WKH ;
D[LV�

$GGUHVV 'DWD
��� $FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH ��� DFFHOHUDWLRQ ��� DQG

GHFHOHUDWLRQ ��
��� $FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH ��� DFFHOHUDWLRQ ��� DQG

GHFHOHUDWLRQ ��
��� $FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH ��� DFFHOHUDWLRQ ��� DQG

GHFHOHUDWLRQ ��

�� �� ���� �� 6HOHFW WKH ; D[LV� DQG VHW WKH DGGUHVV DV ����
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�� 3UHVV WKH 'RZQ $UURZ .H\� 7KH EHJLQQLQJ GDWD ZLOO EH GLVSOD\HG�
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�� 1H[W� SHUIRUP WKH NH\ LQSXWV VKRZQ EHORZ�
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������ 5HDGLQJ ;�D[LV 6\QFKURQRXV 3RVLWLRQLQJ $FWLRQV
,Q WKLV H[DPSOH� WKH YDOXHV VKRZQ LQ WKH IROORZLQJ WDEOH KDYH EHHQZULWWHQ IRU WKH
V\QFKURQRXV SRVLWLRQLQJ DFWLRQ LQ DGGUHVV ��� RQ WKH ; D[LV�

$GGUHVV 'DWD
��� 'DWD W\SH $%6

6\QFKURQL]DWLRQ SRVLWLRQ ï��������
<�D[LV DGGUHVV ���
6\QFKURQL]DWLRQ SDWWHUQ 6(5
1H[W DGGUHVV GHVLJQDWLRQ �
6\QFKURQL]DWLRQ SRVLWLRQLQJ DFWLRQ HQDEOHG�GLVDEOHG �

�� �� ���� �� 6HOHFW WKH ; D[LV� DQG VHW WKH DGGUHVV DV ����
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�� 3UHVV WKH 'RZQ $UURZ .H\� 7KH EHJLQQLQJ GDWD ZLOO EH GLVSOD\HG�
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�� 1H[W� SHUIRUP WKH NH\ LQSXWV VKRZQ EHORZ�
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�
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������ 5HDGLQJ ;�D[LV =RQH 6HWWLQJV
,Q WKLV H[DPSOH� WKH YDOXHV VKRZQ LQ WKH IROORZLQJ WDEOH KDYH EHHQZULWWHQ IRU WKH
]RQH VHWWLQJ LQ DGGUHVV ��� RQ WKH ; D[LV�

$GGUHVV 'DWD
��� 21 SRVLWLRQLQJ DFWLRQ ï��������3

2)) SRVLWLRQLQJ DFWLRQ ï��������3
'DWD HQDEOHG�GLVDEOHG �
([WHUQDO RXWSXW 21�2)) �
([WHUQDO RXWSXW GHVLJQDWLRQ 287� 21
([WHUQDO RXWSXW GHVLJQDWLRQ 287� 2))

�� �� ���� �� 6HOHFW WKH ; D[LV� DQG VHW WKH DGGUHVV DV ����
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�� 3UHVV WKH 'RZQ $UURZ .H\� 7KH EHJLQQLQJ GDWD ZLOO EH GLVSOD\HG�
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�� 1H[W� SHUIRUP WKH NH\ LQSXWV VKRZQ EHORZ�
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����6HFWLRQ'HOHWLQJ 3RVLWLRQLQJ $FWLRQV

��

���� ,QVHUWLQJ 3RVLWLRQLQJ $FWLRQV
7KLV RSHUDWLRQ LQVHUWV D SRVLWLRQLQJDFWLRQDW D GHVLJQDWHGDGGUHVV� DQG VKLIWV DOO
VXEVHTXHQW SRVLWLRQLQJ DFWLRQV WR WKH QH[W DGGUHVV�

%HIRUH LQVHUWLRQ

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

$IWHU LQVHUWLRQ

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

3RLQW RI LQVHU�
WLRQ RI SRVLWLRQ�
LQJ DFWLRQ 'DWD WKDW KDV

EHHQ LQVHUWHG

1RWH �� $ SRVLWLRQLQJ DFWLRQ FDQQRW EH LQVHUWHG LI GDWD KDV DOUHDG\ EHHQ ZULWWHQ WR
WKH ODVW DGGUHVV IRU WKH SRVLWLRQLQJ DFWLRQV DW WKDW D[LV�

�� 3DUDPHWHUV DQG VSHHGV FDQQRW EH LQVHUWHG�
�� 7KH '(/�,16 .H\ LV YDOLG RQO\ ZKHQ WKH EHJLQQLQJDGGUHVV IRU D SRVLWLRQLQJ

DFWLRQ LV GLVSOD\HG�
�� 3RVLWLRQLQJ DFWLRQV PXVW EH LQVHUWHG VHSDUDWHO\ IRU WKH ; DQG < D[HV� 7KH

<�D[LV GDWD FDQQRW EH FKDQJHG VLPSO\ E\ LQVHUWLQJ D SRVLWLRQLQJ DFWLRQ IRU
WKH ; D[LV�

8VH WKH IROORZLQJ SURFHGXUH WR LQVHUW D SRVLWLRQLQJ DFWLRQ�

�� �� ���� �� 6HOHFW WKH ; D[LV� DQG VHW WKH DGGUHVV DV ����
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�� 3UHVV WKH 'RZQ $UURZ .H\� 7KH EHJLQQLQJ GDWD ZLOO EH GLVSOD\HG�

$'���� 326
��������3 B

�� 3UHVV WKH '(/�,16 .H\ IROORZHG E\ WKH 'RZQ $UURZ .H\�

'(/

,16

$'���� 326
�3 B

�� 8VH WKH SURFHGXUHV H[SODLQHG HDUOLHU LQ WKLV VHFWLRQ WR ZULWH WKH SRVLWLRQLQJ
DFWLRQ GDWD WKDW KDV EHHQ LQVHUWHG KHUH�

���� 'HOHWLQJ 3RVLWLRQLQJ $FWLRQV
7KLV RSHUDWLRQGHOHWHVD SRVLWLRQLQJDFWLRQ IURP D GHVLJQDWHGDGGUHVV� 7KH VXE�
VHTXHQW SRVLWLRQLQJ DFWLRQV DUH VKLIWHG EDFN WR ILOO LQ WKH YDFDQW DGGUHVV� DQG
WKHLU DGGUHVVHV DUH HDFK GHFUHPHQWHG E\ RQH�

%HIRUH GHOHWLRQ

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

&OHDU GDWD

$IWHU GHOHWLRQ

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

&OHDU GDWD

'HOHWH
�$GGUHVV EHFRPHV �����

�$GGUHVV EHFRPHV �����

1RWH �� 3DUDPHWHUV DQG VSHHGV FDQQRW EH GHOHWHG�
�� 7KH 6+,)7 DQG '(/�,16 .H\V DUH YDOLG RQO\ ZKHQ WKH EHJLQQLQJ DGGUHVV

IRU D SRVLWLRQLQJ DFWLRQ LV GLVSOD\HG�
�� 3RVLWLRQLQJ DFWLRQV PXVW EH GHOHWHG VHSDUDWHO\ IRU WKH ; DQG < D[HV� 7KH

<�D[LV GDWDFDQQRWEH FKDQJHGVLPSO\E\ GHOHWLQJD SRVLWLRQLQJDFWLRQ IRU WKH
; D[LV�

3URFHGXUH



����6HFWLRQ3&8 'DWD DQG 6HWWLQJ 5DQJHV
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8VH WKH IROORZLQJ SURFHGXUH WR GHOHWH D SRVLWLRQLQJ DFWLRQ� ,Q WKLV H[DPSOH� WKH
SRVLWLRQLQJ DFWLRQ DW DGGUHVV ��� LV GHOHWHG�

�� �� ���� �� 6HOHFW WKH ; D[LV� DQG VHW WKH DGGUHVV DV ����
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�� 3UHVV WKH 'RZQ $UURZ .H\� 7KH EHJLQQLQJ GDWD ZLOO EH GLVSOD\HG�

$'���� 326
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�� 3UHVV WKH6+,)7�'(/�,16� DQG8S$UURZ.H\V LQRUGHU� 7KHGDWD WKDWZDV LQ
DGGUHVV ��� EHIRUH GHOHWLRQ ZLOO QRZ EH GLVSOD\HG DW DGGUHVV ����

6+,)7
'(/

,16

$'���� 326
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���� 3&8 'DWD DQG 6HWWLQJ 5DQJHV

,WHP $GGUHVV
UDQJH

)LHOG 3HUPLWWHG VHWWLQJV

3RVLWLRQLQJ DFWLRQV ��� ;�D[LV SRVLWLRQ � WR ���������� SXOVHV

� WR ���������� PP

� WR ���������� LQFKHV
6SHHG � WR ��
0 FRGH� GZHOO WLPH � WR ��� � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH � WR �
3RVLWLRQLQJ DFWLRQ W\SH $%6�,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� � ��� \HV� �� QR�
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ W\SH �� � ��� FLUFXODU DUF� �� HQG SRLQW�
&LUFXODU DUF GDWD W\SH �� � ��� LQWHUPHGLDWH SRLQW� �� DUF FHQWHU�
&LUFXODU DUF GLUHFWLRQ �� � ���&:� ��&&:�
&RPSOHWLRQ FRGH �� � ��� FRQWLQXRXV� �� WHUPLQDWLQJ�
3RVLWLRQ DFWLRQ HQDEOH�GLVDEOH �� � ��� HQDEOH� �� GLVDEOH�

��� WR ��� 6DPH DV DERYH 6DPH DV DERYH
;�D[LV SDUDPHWHUV ��� 8QLW 3XOVH� PP� LQFKS

��� 3XOVH UDWH ������ WR ���
��� 5RWDWLRQ GLUHFWLRQ �� � ��� ï� �� ��
��� (QFRGHU W\SH =�SKDVH �� ï\S

0XOWLSOH [�� [�� [�
$� DQG %�SKDVH
SRODULW\ FKDQJH

�� ï

��� *DLQ �� WR ���� [ ��ï� [ ��� m9�PV
��� ,Q�SRVLWLRQ ]RQH � WR ��� SXOVHV
��� %DFNODVK FRPSHQVDWLRQ � WR ����� SXOVHV
��� 6WURNH OLPLW ��� � WR ���������� SXOVHV

����� WR ��������� PP

������ WR ���������� LQFKHV
��� 6WURNH OLPLW �ï� � WR ���������� SXOVHV

����� WR ��������� PP

������ WR ���������� LQFKHV
��� =RQH VHWWLQJ � WR ����� SXOVHV

3URFHGXUH



����6HFWLRQ3&8 'DWD DQG 6HWWLQJ 5DQJHV

��

,WHP 3HUPLWWHG VHWWLQJV)LHOG$GGUHVV
UDQJH

;�D[LV SDUDPHWHUV ��� +RPH VKLIW � WR �������� SXOVHV

� WR ��������� PP

� WR ��������� LQFKHV
��� 0D[LPXP VSHHG � WR ������� SSV

����� WR ��������� PP�V

������ WR ������� LQFK�V
7HDFKLQJ %R[ VSHHG FRHIILFLHQW � WR �

��� 7HDFKLQJ %R[ MRJJLQJ VSHHG � WR ������� SSV

����� WR ��������� PP�V

������ WR �������� LQFK�V
7HDFKLQJ %R[ MRJJLQJ DFFHOHUDWLRQ DQG
GHFHOHUDWLRQ WLPH

� WR �

1XPEHU RI 7HDFKLQJ %R[ SXOVHV � WR � SXOVHV
��� 2ULJLQ VHDUFK GLUHFWLRQ �� � ��� ï� �� ��
��� 2ULJLQ FRPSHQVDWLRQ � WR �������� SXOVHV

� WR ��������� PP

� WR ��������� LQFKHV
��� +LJK RULJLQ VHDUFK VSHHG � WR ������� SSV

����� WR ��������� PP�V

������ WR �������� LQFK�V
��� 2ULJLQ VHDUFK DFFHOHUDWLRQ DQG

GHFHOHUDWLRQ
� WR �

��� /RZ RULJLQ VHDUFK VSHHG � WR ������ SSV

����� WR ��������� PP�V

������ WR �������� LQFK�V
��� ([WHUQDO GHFHOHUDWLRQ�VWRS SDWWHUQ � WR �

1XPEHU RI GHFHOHUDWLRQ�VWRS SXOVHV � WR ������ SXOVHV

����� WR ��������� PP

������ WR �������� LQFKHV
'HFHOHUDWLRQ NH\ GHFHOHUDWLRQ SDWWHUQ � WR �

��� 'LVFRQQHFWLRQ FKHFN �� � ���\HV� �� QR�
&KHFN WLPH � WR ��
1XPEHU RI FKHFN SXOVHV � WR ��� SXOVHV

��� (UURU FRXQWHU FDSDFLW\ �� WR ������ SXOVHV
([WHUQDO RXWSXW GHVLJQDWLRQ �� � ��� 21� �� 2))�

'ZHOO WLPHV ��� ;�D[LV GZHOO WLPH �� � WR ����
��� WR ��� ;�D[LV GZHOO WLPHV �� WR �� � WR ����

$FFHOHUDWLRQ DQG
GHFHOHUDWLRQ WLPHV

��� ;�D[LV DFFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH ��

� WR ��� PV
GHFH H DW R W HV

��� WR ��� ;�D[LV DFFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPHV �� WR ��

� WR ��� PV

;�D[LV V\QFKURQRXV
SRVLWLRQLQJ DFWLRQV

��� ;�D[LV V\QFKURQRXV SRVLWLRQLQJ DFWLRQ � WR ����������� SXOVHV

� WR ����������� PP

� WR ����������� LQFKHV
<�D[LV VWDUW DGGUHVV ��� WR ���
6\QFKURQL]DWLRQ SDWWHUQ �� � ��� FRQWLQXRXV� �� VLQJOH�
&RQWLQXRXV SDWWHUQ QH[W DGGUHVV � WR �
'DWD W\SH $%6�,1&
'DWD HQDEOH�GLVDEOH �� � ��� HQDEOH� �� GLVDEOH�



����6HFWLRQ3&8 'DWD DQG 6HWWLQJ 5DQJHV

��

,WHP 3HUPLWWHG VHWWLQJV)LHOG$GGUHVV
UDQJH

;�D[LV V\QFKURQRXV
SRVLWLRQLQJ DFWLRQV

��� WR ��� 6DPH DV DERYH 6DPH DV DERYH

;�D[LV ]RQH VHWWLQJ ��� ;�D[LV ]RQH 21 GDWD � WR ����������� SXOVHV

� WR ����������� PP

� WR ����������� LQFKHV
;�D[LV ]RQH 2)) GDWD � WR ����������� SXOVHV

� WR ����������� PP

� WR ����������� LQFKHV
'DWD HQDEOH�GLVDEOH �� � ��� HQDEOH� �� GLVDEOH�
([WHUQDO RXWSXW 21�2)) �� � ��� \HV� �� QR�
([WHUQDO RXWSXW GHVLJQDWLRQ 287� �� � ��� GHVLJQDWHG� �� QRW GHVLJQDWHG�
([WHUQDO RXWSXW GHVLJQDWLRQ 287� �� � ��� GHVLJQDWHG� �� QRW GHVLJQDWHG�

��� WR ��� 6DPH DV DERYH 6DPH DV DERYH

3RVLWLRQLQJ DFWLRQV ��� <�D[LV SRVLWLRQ � WR ���������� SXOVHV

� WR ���������� PP

� WR ���������� LQFKHV
6SHHG � WR ��
0 FRGH� GZHOO WLPH � WR ��� � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH � WR �
3RVLWLRQLQJ DFWLRQ W\SH $%6�,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� � ��� \HV� �� QR�
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ W\SH �� � ��� FLUFXODU DUF� �� HQG SRLQW�
&LUFXODU DUF GDWD W\SH �� � ��� LQWHUPHGLDWH SRLQW� �� FLUFXODU DUF

FHQWHU�
&LUFXODU DUF GLUHFWLRQ �� � ���&:� ��&&:�
&RPSOHWLRQ FRGH �� � ��� FRQWLQXRXV� �� WHUPLQDWLQJ�
3RVLWLRQLQJ DFWLRQ HQDEOHG�GLVDEOH �� � ��� HQDEOH� �� GLVDEOH�

��� WR ��� 6DPH DV DERYH 6DPH DV DERYH

<�D[LV SDUDPHWHUV ��� 8QLW 3XOVH� PP� LQFKS
��� 3XOVH UDWH ������ WR ���
��� 5RWDWLRQ GLUHFWLRQ �� � ��� ï� �� ��
��� (QFRGHU W\SH =�SKDVH �� ï\S

0XOWLSOH [�� [�� [�
$� DQG %�SKDVH
SRODULW\ FKDQJH

�� ï

��� *DLQ �� WR ���� [ ��ï� [ ��� m9�PV
��� ,Q�SRVLWLRQ ]RQH � WR ��� SXOVHV
��� %DFNODVK FRPSHQVDWLRQ � WR ����� SXOVHV
��� 6WURNH OLPLW ��� � WR ���������� SXOVHV

����� WR ���������� PP

������ WR ���������� LQFKHV
��� 6WURNH OLPLW �ï� � WR ���������� SXOVHV

����� WR ���������� PP

������ WR ���������� LQFKHV
��� =RQH VHWWLQJ � WR ����� SXOVHV
��� +RPH VKLIW � WR �������� SXOVHV

� WR ��������� PP

� WR ��������� LQFKHV



����6HFWLRQ3&8 'DWD DQG 6HWWLQJ 5DQJHV

��

,WHP 3HUPLWWHG VHWWLQJV)LHOG$GGUHVV
UDQJH

<�D[LV SDUDPHWHUV ��� 0D[LPXP VSHHG � WR ������� SSV

����� WR ��������� PP�V

������ WR �������� LQFK�V
7HDFKLQJ %R[ VSHHG FRHIILFLHQW � WR �

��� 7HDFKLQJ %R[ MRJJLQJ VSHHG � WR ������� SSV

����� WR ������� PP�V

������ WR �������� LQFK�V
7HDFKLQJ %R[ MRJJLQJ DFFHOHUDWLRQ DQG
GHFHOHUDWLRQ WLPH

� WR �

1XPEHU RI 7HDFKLQJ %R[ SXOVHV � WR � SXOVHV
��� 2ULJLQ VHDUFK GLUHFWLRQ �� � ��� ï� �� ��
��� 2ULJLQ FRPSHQVDWLRQ � WR �������� SXOVHV

� WR ��������� PP

� WR ��������� LQFKHV
��� +LJK RULJLQ VHDUFK VSHHG � WR ������� SSV

����� WR ��������� PP�V

������ WR �������� LQFK�V
��� 2ULJLQ VHDUFK DFFHOHUDWLRQ DQG

GHFHOHUDWLRQ
� WR �

��� /RZ RULJLQ VHDUFK VSHHG � WR ������ SSV

����� WR ��������� PP�V

������ WR �������� LQFK�V
��� ([WHUQDO GHFHOHUDWLRQ�VWRS SDWWHUQ � WR �

1XPEHU RI GHFHOHUDWLRQ�VWRS SXOVHV � WR ������ SXOVHV

����� WR ��������� PP

������ WR �������� LQFKHV
'HFHOHUDWLRQ NH\ GHFHOHUDWLRQ SDWWHUQ � WR �

��� 'LVFRQQHFWLRQ FKHFN �� � ��� \HV� �� QR�
&KHFN WLPH � WR ��
1XPEHU RI FKHFN SXOVHV � WR ��� SXOVHV

��� (UURU FRXQWHU FDSDFLW\ �� WR ������ SXOVHV
([WHUQDO RXWSXW GHVLJQDWLRQ �� � ��� 21� �� 2))�

'ZHOO WLPHV ��� <�D[LV GZHOO WLPH �� � WR ����� PV
��� WR ��� <�D[LV GZHOO WLPHV �� WR �� � WR ����� PV

$FFHOHUDWLRQ DQG
GHFHOHUDWLRQ WLPHV

��� <�D[LV DFFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH ��

� WR ��� PV
GHFH H DW R W HV

��� WR ��� <�D[LV DFFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPHV �� WR ��

� WR ��� PV

<�D[LV V\QFKURQRXV
SRVLWLRQLQJ DFWLRQV

��� <�D[LV V\QFKURQRXV SRVLWLRQLQJ DFWLRQ � WR ����������� SXOVHV

� WR ����������� PP

� WR ����������� LQFKHV
;�D[LV VWDUW DGGUHVV ��� WR ���
6\QFKURQL]DWLRQ SDWWHUQ �� �
&RQWLQXRXV SDWWHUQ QH[W DGGUHVV � WR �
'DWD W\SH $%6�,1&
'DWD HQDEOHG�GLVDEOHG �� � ��� HQDEOHG� �� GLVDEOHG�

��� WR ��� 6DPH DV DERYH 6DPH DV DERYH



����6HFWLRQ3&8 'DWD DQG 6HWWLQJ 5DQJHV

��

,WHP 3HUPLWWHG VHWWLQJV)LHOG$GGUHVV
UDQJH

<�D[LV ]RQH VHWWLQJ
GDWD

��� <�D[LV ]RQH 21 GDWD � WR ����������� SXOVHV

� WR ����������� PP

� WR ����������� LQFKHV
<�D[LV ]RQH 2)) GDWD � WR ����������� SXOVHV

� WR ����������� PP

� WR ����������� LQFKHV
'DWD HQDEOH�GLVDEOH �� � ��� HQDEOH� �� GLVDEOH�
([WHUQDO RXWSXW 21�2)) �� � ��� \HV� �� QR�
([WHUQDO RXWSXW GHVLJQDWLRQ 287� �� � ��� GHVLJQDWHG� �� QRW GHVLJQDWHG�
([WHUQDO RXWSXW GHVLJQDWLRQ 287� �� � ��� GHVLJQDWHG� �� QRW GHVLJQDWHG�

��� WR ��� 6DPH DV DERYH 6DPH DV DERYH
;<�D[LV VSHHG GDWD ��� 'DWD � � WR ������� SSV

����� WR ��������� PP�V

������ WR �������� LQFK�V
��� WR ��� 'DWD � WR GDWD �� 6DPH DV DERYH



��

6(&7,21 �
&����1&����( 2SHUDWLRQV

7KLV VHFWLRQ H[SODLQV KRZ WR RSHUDWH WKH &����1&����( 3RVLWLRQ &RQWURO 8QLW IURP WKH 7HDFKLQJ %R[�

��� ([HFXWLQJ 0RQLWRU DQG 2YHUULGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2ULJLQ 6HDUFK ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6WDUW� +RPH 6KLIW 6WDUW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� -RJJLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QFKLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7HDFKLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KDQJH &XUUHQW 3RVLWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'HFHOHUDWLRQ 6WRS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (PHUJHQF\ 6WRS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 6HWWLQJ 287� DQG 287� 2XWSXWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� :ULWLQJ 3&8 'DWD WR ((3520 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 5HDGLQJ 'DWD )URP ((3520 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� (UURU 'LVSOD\V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 5HVHWWLQJ (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 3& 3URWHFW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ([WHUQDO ,QSXW 3URWHFW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� &RPPDQG 7UDFLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 6HUYRPRWRU )UHH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ([HFXWLQJ 0RQLWRU DQG 2YHUULGH

��

��� ([HFXWLQJ 0RQLWRU DQG 2YHUULGH

7KLV RSHUDWLRQ PRQLWRUV D[LV RSHUDWLRQ VWDWXV VXFK DV WKH FXUUHQW DGGUHVV� 0
FRGH� FXUUHQW SRVLWLRQ� VSHHG� GZHOO WLPH� = SKDVH� RULJLQ VLJQDO� URWDWLRQ GLUHF�
WLRQ� RYHUULGH FRHIILFLHQW� DQG GHYLDWLRQ FRXQWHU YDOXH ZKLOH WKH\ DUH EHLQJ UH�
IUHVKHG� ,W LV DOVR XVHG WR FKDQJHRYHUULGH LQVWUXFWLRQV�2YHUULGH LV HIIHFWLYHRQO\
LQ 352*5$0 PRGH�

0RQLWRULQJ WKH ; $[LV DQG &KDQJLQJ WKH 2YHUULGH

�� �� ���� �� 6HOHFW WKH ; D[LV DQG VHW WKH DGGUHVV� ,Q WKLV H[DPSOH� WKH DGGUHVV LV VHW WR
����

; 02'( 6(/(&7('
$' ��� B

�� 3UHVV WKH 021 �0RQLWRU� .H\�

021
;$' ���;0&2'(��
B;326 ����3

0RQLWRU WKH D[LV RSHUDWLRQ VWDWXV ZLWK WKH 8S DQG 'RZQ $UURZ .H\V�

;63 ����36
;':(/7,0( ��B

0RQLWRULQJRI WKHRULJLQ�=�SKDVH�&: OLPLW� DQG&&: OLPLW LV LQGLFDWHGDV21
RU 2)) DFFRUGLQJ WR WKH FXUUHQW FRQGLWLRQV RI WKH H[WHUQDO ,�2 SRLQWV�

;25* 21;&: 2))
;',5 � ;&&:2))B

1RWH :KHQPDNLQJRYHUULGH FKDQJHV� WKH IROORZLQJVFUHHQ FDQ EH XVHG IRU
WKUHH RU PRUH RSHUDWLRQV�

;29(55,'( ���
B=; 21

;(55&175
B �����3

;$' ���;0&2'(��
B;326 ��������3

�� 3UHVV WKH &+* �&KDQJH� .H\ ZKHQ WKLV VFUHHQ LV GLVSOD\HG�

;29(55,'(
����� B

�� 6HW WKH RYHUULGH ZLWKLQ D UDQJH RI ���� WR ������ LQ ���� LQFUHPHQWV� DQG
SUHVV WKH :5,7( .H\�

� � �
;29(55,'(
��� ��� B

:5,7(
;29(55,'( ���
B=; 21

3URFHGXUH �



�

���6HFWLRQ2ULJLQ 6HDUFK

��

0RQLWRULQJ WKH ; DQG < $[HV

�� �� ���� �� 6HOHFW ERWK WKH ; DQG < D[HV DQG VHW WKH DGGUHVV� ,Q WKLV H[DPSOH� WKH DG�
GUHVV LV VHW WR ����

;< 02'( 6(/(&7('
$' ��� B

�� 3UHVV WKH 021 �0RQLWRU� .H\�

3UHVV WKH 8S DQG 'RZQ $UURZ .H\V WR PRYH EHWZHHQ GLVSOD\V IRU WKH FXU�
UHQW DGGUHVV� 0 FRGH� FXUUHQW SRVLWLRQ� VSHHG� GZHOO WLPH� =�SKDVH� RULJLQ
VLJQDO� OLPLW LQSXW VLJQDO� URWDWLRQ GLUHFWLRQ� RYHUULGH FRHIILFLHQW� DQG GHYL�
DWLRQ FRXQWHU YDOXH�

:KHQ WKH ; DQG < D[HV DUH VHW� RYHUULGH FDQ EH VHW DIWHU PRYLQJ WKH FXUVRU
ZLWK WKH /HIW DQG 5LJKW $UURZ .H\V�
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;63 ����
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;':(/7,0( ��
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;25* 2)) =;2))
B<25* 2)) =<2))

;&:/6 2))
B<&:/6 2))

;&&:/6 2))
B<&&:/6 2))

;',5 � ����
B<',5 � ���

;29(55,'( ���
B<29(55,'( ���

;(55&175 �����3
B<(55&175 �����3

��� 2ULJLQ 6HDUFK
7KLV RSHUDWLRQ PRYHV WKH D[LV WR WKH RULJLQ�

&DXWLRQ %HIRUH FRQGXFWLQJ DQ RULJLQ VHDUFK� DOZD\V EH VXUH WKDW WKH HTXLSPHQW ZLOO QRW
EH DIIHFWHG�

$[LV RSHUDWLRQ LV PRYHG WR WKH RULJLQ SRVLWLRQ DW WKH VSHHG VSHFLILHG LQ WKH RULJLQ
VHDUFK VSHHG SDUDPHWHUV� 7KH RULJLQ VHDUFK VSHHG LV VHW IRU WKH IROORZLQJ DG�
GUHVVHV�

� 2ULJLQ VHDUFK KLJK VSHHG� ��� �; D[LV�� ��� �< D[LV�

� 2ULJLQ VHDUFK ORZ VSHHG� ��� �; D[LV�� ��� �< D[LV�

7KH RULJLQ ZLOO EH HVWDEOLVKHG IRU WKH D[LV VHOHFWHG LQ WKH D[LV VHOHFWLRQ PHQX�

3URFHGXUH �



���6HFWLRQ6WDUW� +RPH 6KLIW 6WDUW

��

([HFXWLQJ DQ 2ULJLQ 6HDUFK

�� �� ���� �� 6HOHFW WKH D[LV DQG VHW WKH DGGUHVV� ,Q WKLV H[DPSOH WKH DGGUHVV LV VHW WR
����

; 02'( 6(/(&7('
$' ��� B

�� 3UHVV WKH25,*65&+.H\� 7KHD[LVZLOO VWDUWPRYLQJ�$IWHU WKHRULJLQ LVGHV�
LJQDWHG� WKH GLVWDQFH EHWZHHQ WKH ULVLQJ HGJH RI WKH RULJLQ LQSXW VLJQDO WR
SKDVH = ZLOO EH GLVSOD\HG�

25,*
65&+

; 25* 65&+

$IWHU WKH RULJLQ VHDUFK LV FRPSOHWH�

; 25*�= ���3

�� 3UHVV WKH &/5 .H\ WR UHWXUQ WR WKH LQLWLDO GLVSOD\�

; 02'( 6(/(&7('
$' ��� B

:KHQ %RWK WKH ; DQG < $[HV DUH 6HOHFWHG
:KHQ ERWK WKH ; DQG < D[HV DUH VHOHFWHG WKH GLVSOD\ ZLOO EH DV IROORZV�

;< 02'( 6(/(&7('
$' ��� B

25,*
65&+

; 25* 65&+
< 25* 65&+
B

$IWHU WKH RULJLQ VHDUFK LV FRPSOHWH�

; 25*�= ���3
< 25*�= ���3
B

&/5
;< 02'( 6(/(&7('
$' ��� B

��� 6WDUW� +RPH 6KLIW 6WDUW
6WDUW DQG+RPH6KLIW 6WDUW H[HFXWH SRVLWLRQLQJ IURP WKH VHW DGGUHVV IRU WKH D[HV
�;� <� ;<� VHOHFWHG�
6WDUW H[HFXWHV SRVLWLRQLQJDW WKH VSHHG VSHFLILHG IRU WKH SRVLWLRQLQJDFWLRQ� 6WDUW
DQG +RPH 6KLIW 6WDUW DUH H[HFXWHG RQ WKH D[LV GHVLJQDWHG LQ WKH D[LV VHOHFWLRQ
PHQX�

$[LV $FWLRQ
; ; D[LV LQGHSHQGHQW
< < D[LV LQGHSHQGHQW
;< ; D[LV RQO\� < D[LV RQO\� ; DQG < D[HV VLPXOWDQHRXVO\�

LQWHUSRODWLRQ VWDUW� V\QFKURQRXV VWDUW�

+RPH 6KLIW 6WDUW H[HFXWHV SRVLWLRQLQJ E\ DGGLQJ WKH QXPEHU RI SXOVHV GHVLJ�
QDWHG LQ WKH+RPH 6KLIW SDUDPHWHU �DGGUHVVHV ��� IRU WKH ; D[LV DQG ��� IRU WKH
< D[LV� WR WKH SRVLWLRQLQJ DFWLRQ�

1RWH $OZD\V FRPSOHWH DQ RULJLQ VHDUFK EHIRUH FRQGXFWLQJ 6WDUW RU +RPH 6KLIW 6WDUW
RSHUDWLRQV�

2SHUDWLQJ DQ $[LV ,QGHSHQGHQWO\

�� �� ���� �� 6HOHFW WKH ; D[LV DQG VHW WKH DGGUHVV� ,Q WKH IROORZLQJH[DPSOH� WKH DGGUHVV
LV VHW WR ����

; 02'( 6(/(&7('
$' ��� B

3URFHGXUH

3URFHGXUH �



���6HFWLRQ6WDUW� +RPH 6KLIW 6WDUW

��

�� 3UHVV WKH 67$57 .H\�

67$57 6+,)7 67$57
; 02'( 6(/(&7('
$' ��� B

)RU +RPH 6KLIW 6WDUW� SUHVV WKH 6+,)7 .H\ DQG WKHQ SUHVV WKH 67$57 .H\�
2SHUDWLRQZLOO FRQWLQXHDV ORQJ DV WKH67$57 .H\ LV SUHVVHG�:KHQ WKH NH\
LV UHOHDVHG� RSHUDWLRQ ZLOO GHFHOHUDWH WR D VWRS� 7KH GHFHOHUDWLRQ SDWWHUQ LV
GHWHUPLQHG E\ WKH YDOXH VHW IRU WKH SRVLWLRQLQJ DFWLRQ�

2SHUDWLQJ %RWK WKH ; DQG < $[HV

�� �� ���� �� 6HOHFW WKH ;< D[HV DQG VHW WKH DGGUHVV� ,Q WKH IROORZLQJ H[DPSOH WKH DG�
GUHVV LV VHW WR ����

;< 02'( 6(/(&7('
$' ��� B

�� 3UHVV WKH 67$57 .H\ WR VHOHFW WKH W\SH RI DFWLRQ WR EH SHUIRUPHG�

67$57
67$57 ;��� <���
; < ;< ,13 6<1&B

�� 6HOHFW WKH W\SH RI DFWLRQ �; D[LV RQO\� < D[LV RQO\� ; DQG < D[HV VLPXOWD�
QHRXVO\� LQWHUSRODWLRQ VWDUW� V\QFKURQRXV VWDUW� XVLQJ WKH 5LJKW $UURZ .H\�

� � 67$57 ;��� <���
; < ;< ,13 6<1&B

�� 3UHVV WKH 67$57 .H\� )RU +RPH 6KLIW 6WDUW� SUHVV WKH 6+,)7 .H\ DQG WKHQ
SUHVV WKH 67$57 .H\�

67$57 6+,)7 67$57
;< 02'( 6(/(&7('
$' ��� B

3HUIRUPLQJ 2SHUDWLRQV LQ 6\QF :LWK WKH ; $[LV

�� �� ���� �� 6HOHFW WKH ;< D[HV DQG VHW WKH DGGUHVV� ,Q WKH IROORZLQJ H[DPSOH WKH DG�
GUHVV LV VHW WR ����

;< 02'( 6(/(&7('
$' ��� B

�� 3UHVV WKH 67$57 .H\�

67$57
67$57 ;���
; < ;< ,13 6<1&B

�� 6HOHFW ´6\QFµ XVLQJ WKH 5LJKW $UURZ .H\ DQG SUHVV WKH 6(7 .H\�

� � � � 6(7
6<1& 67$57 ;���
; <B

�� 6HOHFW WKH D[LV IRU RSHUDWLRQ� ,Q WKLV H[DPSOH WKH ; D[LV LV XVHG� VR SUHVV WKH
6(7 .H\�

6(7
6<1& 67$57 ;���
6<1& 326 $' � B

�� 6HOHFW WKH V\QFKURQL]DWLRQDGGUHVV� ,QSXW WKHDGGUHVVDQGSUHVV WKH:5,7(
.H\�

� :5,7(
6<1& 67$57 ;���
6<1& 326 $' � B

�� 3UHVV WKH 67$57 .H\�

67$57
;< 02'( 6(/(&7('
$' ��� B

3URFHGXUH �

3URFHGXUH �
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���6HFWLRQ-RJJLQJ

��

��� -RJJLQJ
7KLV SURFHGXUH SHUIRUPV MRJJLQJ RSHUDWLRQV IRU WKH VHOHFWHG D[LV RU D[HV �;� <�
RU ;<��

&DXWLRQ %HIRUH FRQGXFWLQJ D MRJJLQJ RSHUDWLRQ� DOZD\V EH VXUH WKDW WKH HTXLSPHQW ZLOO
QRW EH DIIHFWHG�

-RJJLQJ RSHUDWHV LQ WKH ; RU < GLUHFWLRQ DFFRUGLQJ WR WKH MRJ VSHHG VHW LQ WKH
SDUDPHWHUV�
-RJJLQJ LV DFWLYDWHGE\ SUHVVLQJ MRJJLQJNH\V DQG FRQWLQXHVRSHUDWLQJZKLOH MRJ�
JLQJ NH\V DUH EHLQJSUHVVHG� -RJJLQJVWRSVZKHQ WKH MRJJLQJNH\V DUH UHOHDVHG�
-RJJLQJ NH\V DUH DOORFDWHG DV LQGLFDWHG LQ WKH IROORZLQJ WDEOH�

$[LV .H\ 2SHUDWLRQ
; ;�D[LV FORFNZLVH

;�D[LV FRXQWHUFORFNZLVH

< <�D[LV FORFNZLVH

<�D[LV FRXQWHUFORFNZLVH

;< ;�D[LV FORFNZLVH

;�D[LV FRXQWHUFORFNZLVH

<�D[LV FORFNZLVH

<�D[LV FRXQWHUFORFNZLVH

;�D[LV DQG <�D[LV FORFNZLVH

;�D[LV DQG <�D[LV FRXQWHUFORFNZLVH

;�D[LV FRXQWHUFORFNZLVH DQG <�D[LV FORFNZLVH

;�D[LV FORFNZLVH DQG <�D[LV FRXQWHUFORFNZLVH

�� �� ���� �� 6HOHFW WKH D[LV DQG VHW WKH DGGUHVV� ,Q WKH IROORZLQJH[DPSOH� WKH DGGUHVV LV
VHW WR ����

; 02'( 6(/(&7('
$' ��� B

�� 3UHVV WKH 021 �0RQLWRU� .H\� 7KH FXUUHQW SRVLWLRQ ZLOO EH GLVSOD\HG�
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�� 3UHVV WKH MRJJLQJ NH\V� 7KH D[LV ZLOO VWDUW DQG WKH FXUUHQW SRVLWLRQ ZLOO EH
UHIUHVKHG�



���6HFWLRQ,QFKLQJ

��

��� ,QFKLQJ

,QFKLQJ SURFHHGV DFFRUGLQJ WR WKH VHW QXPEHU RI SXOVHV LQ WKH GLUHFWLRQV SHU�
PLWWHG E\ SUHVVLQJ WKH NH\V IRU WKH VHOHFWHG D[LV RU D[HV �<� <� DQG ;<��

,QFKLQJPRYHV WKH VHOHFWHGD[LV RU D[HV DFFRUGLQJ WR WKHQXPEHU RI SXOVHV VHW LQ
WKH SDUDPHWHUV� ,QFKLQJ LV DFWLYDWHG E\ SUHVVLQJ WKH 6+,)7 .H\ LQ FRPELQDWLRQ
ZLWK DQ\ RI WKH MRJJLQJ NH\V� DQG RSHUDWHV IRU WKH VHW QXPEHU RI SXOVHV WR
FRPSOHWLRQ� 7KH LQFKLQJ NH\ FRPELQDWLRQV DUH VKRZQ LQ WKH IROORZLQJ WDEOH�

$[LV .H\ 2SHUDWLRQ
;

6+,)7

;�D[LV FORFNZLVH

6+,)7

;�D[LV FRXQWHUFORFNZLVH

<
6+,)7

<�D[LV FORFNZLVH

6+,)7

<�D[LV FRXQWHUFORFNZLVH

;<
6+,)7

;�D[LV FORFNZLVH

6+,)7

;�D[LV FRXQWHUFORFNZLVH

6+,)7

<�D[LV FORFNZLVH

6+,)7

<�D[LV FRXQWHUFORFNZLVH

6+,)7

;�D[LV DQG <�D[LV FORFNZLVH

6+,)7
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�� �� ���� �� 6HOHFW WKH D[LV DQG VHW WKH DGGUHVV� ,Q WKH IROORZLQJ H[DPSOH WKH DGGUHVV LQ
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; 02'( 6(/(&7('
$' ��� B

�� 3UHVV WKH 021 .H\� 7KH FXUUHQW SRVLWLRQ ZLOO EH GLVSOD\HG�
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�� 3UHVV WKH LQFKLQJ NH\V� 7KH D[LV ZLOO PRYH DQG WKH FXUUHQW SRVLWLRQ ZLOO EH
UHIUHVKHG�



���6HFWLRQ7HDFKLQJ
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��� 7HDFKLQJ
7HDFKLQJ LV XVHG WR ZULWH D SRVLWLRQ UHDFKHGE\ MRJJLQJRU LQFKLQJDV WKH SRVLWLRQ
IRU D SRVLWLRQLQJ DFWLRQ�
$IWHU WKH DGGUHVV KDV EHHQVHW� WKH SRVLWLRQUHDFKHGE\ MRJJLQJRU LQFKLQJ LVZULW�
WHQ WR WKH VHW DGGUHVV� 'DWD RWKHU WKDQ FXUUHQW SRVLWLRQ DUH VHW DV QHHGHG�

�� �� ���� �� 6HOHFW WKH D[LV DQG VHW WKH DGGUHVV� ,Q WKH IROORZLQJ H[DPSOH WKH DGGUHVV LQ
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�� 3UHVV WKH 7($&+ .H\�
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�� ,Q WKLV H[DPSOH SUHVV WKH /HIW DQG5LJKW $UURZ.H\V� 3RVLWLRQLQJZLOO EH FRQ�
GXFWHG XVLQJ HLWKHU MRJJLQJ RU LQFKLQJ�
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�� 3UHVV WKH :5,7( .H\�

:5,7(
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�� ,QSXW WKH QHFHVVDU\ GDWD DQG SUHVV WKH :5,7( .H\ WR ZULWH WKH GDWD�
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��� &KDQJH &XUUHQW 3RVLWLRQ
7KLV RSHUDWLRQ FKDQJHV WKH FXUUHQW SRVLWLRQ RI D SRVLWLRQLQJ DFWLRQ�

&DXWLRQ %HIRUH FKDQJLQJ WKH FXUUHQW SRVLWLRQ� DOZD\V EH VXUH WKDW WKH HTXLSPHQW ZLOO QRW
EH DIIHFWHG�

7KH FXUUHQW SRVLWLRQ RI WKH SRVLWLRQLQJ DFWLRQ FDQ E\ FKDQJHG WR DQ\ SRVLWLRQ�
3RVLWLRQLQJ FRQGXFWHG DIWHU WKH FXUUHQW SRVLWLRQ KDV EHHQ FKDQJHG ZLOO EH H[H�
FXWHG DFFRUGLQJ WR WKH QHZ GDWD�

,Q WKH IROORZLQJ H[DPSOH SURFHGXUH WKH FXUUHQW SRVLWLRQ LV FKDQJHG IURP �� WR
ï����

�� �� ���� �� 6HOHFW WKH D[LV DQG VHW WKH DGGUHVV� ,Q WKH IROORZLQJH[DPSOH� WKH DGGUHVV LQ
VHW WR ����

; 02'( 6(/(&7('
$' ��� B

�� 3UHVV WKH &+* .H\� 7KH FXUUHQW SRVLWLRQ ZLOO EH GLVSOD\HG�
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�� 3UHVV WKH &/5 .H\ DQG LQSXW WKH QHZ GDWD�
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�� 3UHVV WKH :5,7( .H\�

,I ERWK WKH; DQG< D[HVZHUH VHOHFWHG LQ VWHS �� SUHVV WKH&+*.H\ DQGXVH
WKH 8S DQG 'RZQ $UURZ .H\V WR WRJJOH EHWZHHQ WKH FXUUHQW SRVLWLRQ GLV�
SOD\V IRU WKH ; DQG< D[HV� $IWHU GLVSOD\LQJ WKH D[LV RQZKLFK WKH FKDQJHV WR
FXUUHQW SRVLWLRQ DUH WR EH PDGH� LQSXW WKH GDWD�

<&855(17 '$7$
���3 B
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:KHQ WKH RULJLQ KDV QRW EHHQ HVWDEOLVKHG WKH GLVSOD\ ZLOO EH DV IROORZV�
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����6HFWLRQ6HWWLQJ 287� DQG 287� 2XWSXWV
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��� 'HFHOHUDWLRQ 6WRS
7KLV RSHUDWLRQ LV XVHG WR GHFHOHUDWH WR D VWRS DQ\ D[LV LQ XVH�

&DXWLRQ %HIRUH H[HFXWLQJD GHFHOHUDWLRQVWRS� DOZD\V EH VXUH WKDW WKH HTXLSPHQWZLOO QRW
EH DIIHFWHG�

:KHQRSHUDWLQJ LQ WKH 352*5$0PRGH� DOO D[HV LQ XVH FDQ EH GHFHOHUDWHG WR D
VWRS UHJDUGOHVV RI WKH RSHUDWLRQ FXUUHQWO\ EHLQJ SHUIRUPHG�
:KHQ WKH VWDUW KDV EHHQ DFWLYDWHG IURP WKH 7HDFKLQJ%R[� UHOHDVLQJ WKH 67$57
.H\ �L�H�� WXUQLQJ WKH 67$57 .H\ 2))� ZLOO VWRS WKH RSHUDWLRQ�
:KLOH RSHUDWLRQV DUH EHLQJ H[HFXWHG IURP WKH 7HDFKLQJ %R[� WKH '(&�6723
.H\ FDQQRW EH XVHG�
7R H[HFXWH D GHFHOHUDWLRQ VWRS� SUHVV WKH '(&�6723 .H\� $OO D[HV LQ RSHUDWLRQ
ZLOO EH GHFHOHUDWHG WR D VWRS�

��� (PHUJHQF\ 6WRS
([HFXWLQJ DQ HPHUJHQF\ VWRS LPPHGLDWHO\ VWRSV DOO D[HV LQ RSHUDWLRQ�

&DXWLRQ %HIRUH H[HFXWLQJDQ HPHUJHQF\ VWRS� DOZD\V EH VXUH WKDW WKH HTXLSPHQWZLOO QRW
EH DIIHFWHG�

'XULQJ RSHUDWLRQ LQ WKH 352*5$0 PRGH RU 021,725 PRGH� DQ HPHUJHQF\
VWRS ZLOO LPPHGLDWHO\ VWRS DOO D[HV LQ XVH UHJDUGOHVV RI WKH RSHUDWLRQ FXUUHQWO\
EHLQJ SHUIRUPHG�
:KHQ WKH VWDUW KDV EHHQ DFWLYDWHG IURP WKH 7HDFKLQJ%R[� UHOHDVLQJ WKH 67$57
.H\ �L�H�� WXUQLQJ WKH 67$57 .H\ 2))� ZLOO VWRS WKH RSHUDWLRQ�
:KLOH RSHUDWLRQV DUH EHLQJ H[HFXWHG IURP WKH 7HDFKLQJ %R[� WKH (0(5* .H\
FDQQRW EH XVHG�
7R H[HFXWH DQ HPHUJHQF\ VWRS� SUHVV WKH (0(5* .H\� $OO D[HV LQ RSHUDWLRQZLOO
EH LPPHGLDWHO\ VWRSSHG�

���� 6HWWLQJ 287� DQG 287� 2XWSXWV
7KLV RSHUDWLRQ VHWV WKH RXWSXW VLJQDO IURP WKH 3&8 WR WKH VHUYR GULYHU WR HLWKHU
21 RU 2))� 7KH21�2)) VWDWXV RI 287� DQG287� IRU WKH ; DQG < D[HV FDQ EH
VHW LQGLYLGXDOO\� 7KH RXWSXW VLJQDOV WXUQ 21 DQG 2)) DW WKH VDPH WLPH WKH 21�
2)) .H\ LV SUHVVHG�

�� �� ���� �� 8VLQJ WKH 5LJKW $UURZ .H\� VHOHFW 287 RQ WKH PRGH VHOHFWLRQ VFUHHQ� DQG
SUHVV WKH 6(7 .H\�
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�� 8VLQJ WKH 5LJKW $UURZ .H\� VHOHFW 287� RU 287�� DQG SUHVV WKH 6(7 .H\�
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�� 6HOHFW WKH ; RU < D[LV DQG SUHVV WKH 21�2)) .H\�
$[HV FDQ EH VZLWFKHG IURP 21 WR 2)) RU IURP 2)) WR 21 E\ SUHVVLQJ WKH
21�2)) .H\�

21

2))

287� 21�2))
;�21 <�2))B



����6HFWLRQ5HDGLQJ 'DWD )URP ((3520
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���� :ULWLQJ 3&8 'DWD WR ((3520
7KLV RSHUDWLRQZULWHV GDWDFUHDWHG LQ WKH3&8 WR WKH((3520PHPRU\� 7UDQVIHU
RI GDWD WR WKH((3520PHPRU\ LV SRVVLEOH IRU DOO GDWD IRU ERWK WKH;DQG<D[HV�
:KHQ WKH SRZHU WR WKH 3&8 LV WXUQHG RQ� GDWD LV UHDG IURP ((3520 DQG DXWR�
PDWLFDOO\ VHW LQ LQWHUQDO 5$0� $W WKH WLPH RI VKLSSLQJ� DOO GDWD QHFHVVDU\ IRU RS�
HUDWLRQ LV ZULWWHQ LQWR 5$0� %HIRUH RSHUDWLRQ� EH VXUH WR FKHFN DQG DGMXVW DOO GD�
WD�

�� �� ���� �� 6HOHFW )81 RQ WKH PRGH VHOHFWLRQ VFUHHQ XVLQJ WKH 5LJKW $UURZ .H\� DQG
SUHVV WKH 6(7 .H\�
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�� 6HOHFW 520 RQ WKH )81 VHOHFWLRQ VFUHHQ XVLQJ WKH 5LJKW $UURZ .H\� DQG
SUHVV WKH 6(7 .H\�
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6(7
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:5,7( 5($'B

�� 3UHVV WKH 6(7 .H\ DQG VHOHFW ´:ULWH�µ 7KH GDWD ZLOO EH ZULWWHQ� :KLOH WKH
ZULWH RSHUDWLRQ LV LQ SURJUHVV� WKH GLVSOD\ZLOO VKRZ WKH QXPEHU RI DGGUHVVHV
EHLQJ ZULWWHQ�

6(7
((3520 :5,7(
;;;

((3520 :5,7(
��� (1'

�� 3UHVV WKH 'RZQ $UURZ .H\ WR UHWXUQ WR WKH VFUHHQ GLVSOD\HG LQ VWHS ��

'$7$ 6$9(
:5,7( 5($'B

���� 5HDGLQJ 'DWD )URP ((3520
7KLV RSHUDWLRQ UHDGV 3&8 GDWD ZULWWHQ LQ ((3520 WR WKH 3&88QLW� 7UDQVIHU RI
GDWD WR ((3520PHPRU\ LV SRVVLEOH IRU DOO GDWD IRU ERWK WKH ; DQG < D[HV� 7KLV
RSHUDWLRQ LV H[HFXWHG ZKHQHYHU GDWD ZULWWHQ LQ ((3520 LV FKHFNHG RU DGMXV�
WHG�

�� �� ���� �� 6HOHFW )81 RQ WKH PRGH VHOHFWLRQ VFUHHQ XVLQJ WKH 5LJKW $UURZ .H\� DQG
SUHVV WKH 6(7 .H\�
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�� 6HOHFW 520 RQ WKH )81 VHOHFWLRQ VFUHHQ XVLQJ WKH 5LJKW $UURZ .H\� DQG
SUHVV WKH 6(7 .H\�
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�� 3UHVV WKH 5LJKW $UURZ .H\ DQG VHOHFW ´5HDG�µ 7KHQ SUHVV WKH 6(7 .H\� 7KH
GDWD ZLOO EH UHDG� :KLOH WKH UHDG RSHUDWLRQ LV LQ SURJUHVV� WKH GLVSOD\ ZLOO
VKRZ WKH QXPEHU RI DGGUHVVHV EHLQJ UHDG�

6(7
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�� 3UHVV WKH 'RZQ $UURZ .H\ WR UHWXUQ WR WKH VFUHHQ GLVSOD\HG LQ VWHS ��

'$7$ 6$9(
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���� (UURU 'LVSOD\V
7KLV RSHUDWLRQ GLVSOD\V WKH FRQWHQWV RI HUURUV WKDW KDYH RFFXUUHG DW WKH 3&8�
7KH ILUVW WLPHDQHUURU RFFXUV� DQHUURUPHVVDJH LV GLVSOD\HGDXWRPDWLFDOO\� $XWR�
PDWLF HUURU PHVVDJH GLVSOD\V DUH HQDEOHG DIWHU VHOHFWLQJ WKH PRGH�
8VH WKH IROORZLQJ SURFHGXUH WR GLVSOD\ HUURU PHVVDJHV�

�� �� ���� �� 2Q WKH PRGH VHOHFWLRQ VFUHHQ� XVH WKH 5LJKW $UURZ .H\ WR PRYH WKH FXUVRU
WR ´(UURU�µ
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�� 3UHVV WKH 6(7 .H\� 7KH HUURU ZLOO EH GLVSOD\HG�
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3UHVVLQJ WKH &/5 .H\ UHVWRUHV WKH GLVSOD\ EHIRUH WKH HUURU RFFXUUHG�
7KH &/5 .H\ FOHDUV WKH GLVSOD\ RQO\� QRW WKH HUURU LWVHOI� )RU GHWDLOV UHIHU WR
���� 5HVHWWLQJ (UURUV�
)RU IXUWKHU GHWDLOV RQ HUURUV� UHIHU WR $SSHQGL[ % (UURU &RGH 'LVSOD\V DQG
(UURU 3URFHVVLQJ�

���� 5HVHWWLQJ (UURUV
7KLV RSHUDWLRQ LV XVHG WR FOHDU HUURUV WKDW KDYH RFFXUUHG DW WKH 3&8�

&DXWLRQ %HIRUH UHVHWWLQJ HUURUV� DOZD\V EH VXUH WKDW WKH HTXLSPHQW ZLOO QRW EH DIIHFWHG�

$IWHU DQ HUURU KDV EHHQ GLVSOD\HG DXWRPDWLFDOO\� FOHDU WKH PHVVDJH E\ SUHVVLQJ
WKH (55&/5.H\ DQG WKH&/5.H\� 5HVHWWLQJ LV SRVVLEOH HYHQZKLOH HGLWLQJGD�
WD�
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7R UHVHW DQ HUURU� SUHVV WKH (55 &/5 .H\ DW WKH VFUHHQ LQ ZKLFK WKH HUURU PHV�
VDJH LV GLVSOD\HG�
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���� 3& 3URWHFW
&RPPDQGV IURP D 3& FDQ EH HLWKHU HQDEOHG RU GLVDEOHG XVLQJ WKH 3& 3URWHFW
IXQFWLRQ�
:KHQ 3& 3URWHFW LV VHW WR 21� FRPPDQGV IURP WKH 3& DUH LJQRUHG� 2QO\ WKH
7HDFKLQJ %R[ DQG H[WHUQDO LQSXWV DUH HQDEOHG�
)RU GHWDLOV UHJDUGLQJ ([WHUQDO ,QSXW 3URWHFW UHIHU WR ���� ([WHUQDO ,QSXW 3URWHFW�
8VH WKH IROORZLQJ SURFHGXUH WR VHW 3& 3URWHFW�

�� �� ���� �� )URP WKH WHDFKLQJPRGH VHOHFWLRQ VFUHHQ XVH WKH 5LJKW $UURZ .H\ WR VHOHFW
´'HEXJ�µ 7KHQ SUHVV WKH 6(7 .H\�
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�� 6HOHFW ´3&3µ IURP WKH 'HEXJ VFUHHQ DQG SUHVV WKH 6(7 .H\�
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�� 6HW 3&3URWHFW E\ SUHVVLQJ WKH21�2)) .H\� �7KH21�2)) .H\ WRJJOHVEH�
WZHHQ WKH 21 DQG 2)) VHWWLQJV��
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���� ([WHUQDO ,QSXW 3URWHFW
7KH ([WHUQDO ,QSXW 3URWHFW IXQFWLRQ GHWHUPLQHV ZKHWKHU H[WHUQDO LQSXWV ZLOO
EH HQDEOHG RU GLVDEOHG� ([WHUQDO LQSXWV DUH LJQRUHG ZKHQ ([WHUQDO ,QSXW 3UR�
WHFW LV 21� DQG RQO\ FRPPDQGV IURP WKH 7HDFKLQJ %R[ DQG 3& DUH HQDEOHG�

)RU GHWDLOV RQ 3& 3URWHFW� UHIHU WR ���� 3& 3URWHFW�
8VH WKH IROORZLQJ SURFHGXUH WR VHW ([WHUQDO ,QSXW 3URWHFW�

�� �� ���� �� )URP WKH WHDFKLQJPRGH VHOHFWLRQVFUHHQ� XVH WKH5LJKW $UURZ.H\ WR VHOHFW
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�� 6HW ([WHUQDO ,QSXW 3URWHFW E\ SUHVVLQJ WKH 21�2)) .H\� �7KH 21�2)) .H\
WRJJOHV EHWZHHQ WKH 21 DQG 2)) VHWWLQJV��
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���� &RPPDQG 7UDFLQJ
7KLV RSHUDWLRQ GLVSOD\V WKH ,�2 VWDWXV DQG FRPPDQGV IRU XS WR ��� SUHYLRXV
VWHSV� 7KH FRPPDQGV DQG ,�2 VWDWXV DUH VWRUHG LQ WKH WUDFH PHPRU\� DQG
FRPPDQG WUDFLQJ UHDGV WKDW LQIRUPDWLRQ�

%RWK 3& DQG 7HDFKLQJ %R[ FRPPDQGV DUH VWRUHG LQ WKH WUDFH PHPRU\�

,�2 VWDWXV DQG FRPPDQGV DUH VWRUHG DV OLVWHG LQ WKH IROORZLQJ WDEOH�

7UDFH PHPRU\ 'DWD FRQWHQWV
� 0RVW UHFHQW FRPPDQG RU ,�2 VWDWXV
ï� 3UHYLRXV FRPPDQG RU ,�2 VWDWXV
ï� 6HFRQG SUHYLRXV FRPPDQG RU ,�2 VWDWXV
ï� WR ï��� 7KLUG SUHYLRXV FRPPDQG RU ,�2 VWDWXV� HWF�

�� �� ���� �� )URP WKH WHDFKLQJPRGH VHOHFWLRQVFUHHQ� XVH WKH5LJKW $UURZ.H\ WR VHOHFW
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�� 6HOHFW ´7UDFHµ IURP WKH GHEXJ VHOHFWLRQ VFUHHQ XVLQJ WKH 5LJKW $UURZ .H\�
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ZKHQ WKH 'RZQ $UURZ .H\ LV SUHVVHG�

; $[LV DQG < $[LV ,�2 6WDWXV $OORFDWLRQV

E��

287�
RXWSXW

E��

287�
RXWSXW

E�� E�� E��

([WHUQDO
LQWHUUXSW
LQSXW

E�

([WHUQDO
HPHUJHQF\
VWRS LQSXW

E�

2ULJLQ
LQSXW

&:
/6
LQSXW

&&:
/6
LQSXW

E�

287�
RXWSXW

E�

287�
RXWSXW

E�

&:

E� E�

([WHUQDO
LQWHUUXSW
LQSXW

E�

([WHUQDO
HPHUJHQF\
VWRS LQSXW

E�

2ULJLQ
LQSXW/6

LQSXW

&&:
/6
LQSXW

;�D[LV ,�2 VWDWXV

<�D[LV ,�2 VWDWXV



����6HFWLRQ6HUYRPRWRU )UHH
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���� 6HUYRPRWRU )UHH
7KLV RSHUDWLRQ VHWV WKH VHOHFWHG D[LV WR ´VHUYRPRWRU IUHHµ RU ´VHUYRPRWRU
ORFN�µ 7KH VHUYRPRWRU VWDWXV LV VHW IRU WKH ; D[LV DQG WKH < D[LV UHVSHFWLYHO\�

,Q WKH IROORZLQJ H[DPSOH SURFHGXUH� WKH VHUYRPRWRU VWDWXV IRU WKH ; D[LV LV
FKDQJHG IURP VHUYRPRWRU ORFN WR VHUYRPRWRU IUHH�

�� �� ���� �� )URP WKH PRGH VHOHFWLRQ VFUHHQ� XVH WKH 5LJKW $UURZ .H\ WR VHOHFW ´)81�µ
7KHQ SUHVV WKH 6(7 .H\�
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�� )URP WKH)81VHOHFWLRQVFUHHQ� XVH WKH5LJKW$UURZ.H\ WR VHOHFW ´6(592�µ
7KHQ SUHVV WKH 6(7 .H\�
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�� 6HOHFW WKH D[LV DQG SUHVV WKH 6(7 .H\�
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�� 3UHVV WKH 5LJKW $UURZ .H\ DQG VHOHFW ´)UHH�µ
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�� 3UHVV WKH 6(7 .H\ WR VHW WKH VHUYRPRWRU VWDWXV�
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�
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6(&7,21 �
5HDGLQJ DQG :ULWLQJ �*�$��1&����(9� 'DWD

7KLV VHFWLRQ H[SODLQV WKH RSHUDWLRQV LQYROYHG LQ UHDGLQJ DQG ZULWLQJ SDUDPHWHUV� VSHHGV� DQG SRVLWLRQLQJ DFWLRQV IRU
�*�$��1&����(9� 3RVLWLRQ &RQWURO 8QLWV� DQG H[SODLQV KRZ WR LQVHUW DQG GHOHWH SRVLWLRQLQJ DFWLRQV�

&DXWLRQ &RQILUP WKDW QR DGYHUVH HIIHFW ZLOO RFFXU LQ WKH V\VWHP EHIRUH FKDQJLQJ DQ\ VHW
YDOXH LQ PHPRU\�

&DXWLRQ &RQILUP WKDW WKH VHW SDUDPHWHUV RSHUDWH FRUUHFWO\�

��� :ULWLQJ 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 6SHHGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :ULWLQJ 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HDGLQJ 6SHHGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HDGLQJ 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVHUWLQJ 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'HOHWLQJ 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3&8 'DWD DQG 6HWWLQJ 5DQJHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ:ULWLQJ 3DUDPHWHUV

��

��� :ULWLQJ 3DUDPHWHUV
:KHQ ZULWLQJ 3&8 GDWD� SDUDPHWHUV PXVW EH ZULWWHQ ILUVW� IROORZHG E\ VSHHGV
DQG WKHQ SRVLWLRQLQJ DFWLRQV�
7KH DGGUHVVHV IRU SDUDPHWHUV DUH ���� WR ����� )RU SDUDPHWHU VHWWLQJ UDQJHV�
UHIHU WR ��� 3&8 'DWD DQG 6HWWLQJ 5DQJHV�

1RWH %HIRUH LQSXWWLQJ QHZ GDWD� EH VXUH WR FOHDU DOO WKH SUHYLRXV GDWD� 5HIHU WR ���
'HOHWLQJ 'DWD )URP D �*�$��1&����(9� 3&8�

7KH IROORZLQJ H[DPSOH VKRZV KRZ WR ZULWH SDUDPHWHUV� XVLQJ WKH VHWWLQJV OLVWHG
LQ WKLV WDEOH�

$GGUHVV 'DWD FRQWHQWV
���� 8QLW �
���� 3XOVH UDWH �
���� &: OLPLW ������
���� &&: OLPLW ������
���� %DFNODVK FRPSHQVDWLRQ ��
���� 0D[LPXP VSHHG ������
���� 6WDUW VSHHG ��
���� $FFHOHUDWLRQ�GHFHOHUDWLRQ WLPH �
���� &RQVWDQW�VSHHG IHHGLQJ DW WKH HQG RI SRVLWLRQLQJ ��
���� 'ZHOO WLPH ���
���� 6HDUFK SDWWHUQ DQG RULJLQ VHDUFK GLUHFWLRQ �� &:
���� 2ULJLQ FRPSHQVDWLRQ ��

�� �� ���� �� 3UHVV WKH &/5 .H\� DQG WKHQ SUHVV WKH 35075 .H\�

&/5 35075
���� ',0(16,21

�

�� 3UHVV WKH ´�µ .H\�

�
���� ',0(16,21
00 �

�� 3UHVV WKH :5,7( .H\�

:5,7(
���� 38/6( 5$7(

�

�� 1H[W� SHUIRUP WKH NH\ LQSXWV VKRZQ EHORZ�

�
���� 38/6( 5$7(

�

:5,7(
���� &: /,0,7

�

� �
���� &&: /,0,7

�����

3UHVV
�

ILYH WLPHV�

:5,7(
���� &&: /,0,7

�

� �
���� &: /,0,7

�����

3UHVV
�

ILYH WLPHV�

([DPSOH



���6HFWLRQ:ULWLQJ 3DUDPHWHUV
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:5,7(
���� %$&./$6+

�

� �
���� %$&./$6+

��

:5,7(
���� 0$; 63(('

�

� � � � �
���� 0$; 63(('

�����

:5,7(
���� 67$57 63(('

�

� �
���� 67$57 63(('

��

:5,7(
���� $&&�'(& 7,0(

�

�
���� $&&�'(& 7,0(

�

:5,7(
���� &5((3 38/6(

�

� �
���� &5((3 38/6(

��

:5,7(
���� ':(// 7,0(

�

� : �
���� ':(// 7,0(

���

:5,7(
���� 25* 6($5&+

�

�
���� 25* 6($5&+

��

&:

&&:

���� 25* 6($5&+
��

:5,7(
���� 25* &255(&7

�

� �
���� 25* &255(&7

��

:5,7(
���� 25* &255(&7

��



���6HFWLRQ:ULWLQJ 6SHHGV

��

��� :ULWLQJ 6SHHGV
7KH DGGUHVVHV IRU VSHHGV DUH ���� WR ����� )RU VSHHG VHWWLQJ UDQJHV� UHIHU WR
��� 3&8 'DWD DQG 6HWWLQJ 5DQJHV�

1RWH %HIRUH LQSXWWLQJ QHZ GDWD� EH VXUH WR FOHDU DOO WKH SUHYLRXV GDWD� 5HIHU WR ���
'HOHWLQJ 'DWD )URP D �*�$��1&����(9� 3&8�

7KH IROORZLQJ H[DPSOH VKRZV KRZ WR ZULWH VSHHGV� XVLQJ WKH VHWWLQJV OLVWHG LQ
WKLV WDEOH�

$GGUHVV 'DWD FRQWHQWV
���� 6SHHG �� �2ULJLQ UHWXUQ KLJK VSHHG� PDQXDO KLJK VSHHG� �����
���� 6SHHG �� �2ULJLQ VHDUFK KLJK VSHHG� �����
���� 6SHHG �� �2ULJLQ VHDUFK ORZ VSHHG� PDQXDO ORZ VSHHG� ���
���� 6SHHG �� �����
����� WR
�����

�6SHHG �� WR 6SHHG ���

���� 6SHHG ��

6SHHGV �� WR �� FRQWDLQ FRPELQDWLRQVRI RULJLQ UHWXUQ� RULJLQ VHDUFK� DQGPDQX�
DO VSHHGV�

�� �� ���� �� 3UHVV WKH &/5 .H\� DQG WKHQ SUHVV WKH 63((' .H\�

&/5 63(('
���� 25* 5(7851

�� (QWHU ´����µ E\ SUHVVLQJ WKH QXPHULF NH\V�

� � � �
���� 25* 5(7851

����

�� 3UHVV WKH :5,7( .H\�

:5,7(
���� 25* 6($5&+

�� 1H[W� SHUIRUP WKH NH\ LQSXWV VKRZQ EHORZ�

� � � �
���� 25* 6($5&+

����

:5,7(
���� 0$18$/ /�:

� � �
���� 0$18$/ /2:

���

:5,7(
���� 63((' �

� � � �
���� 63((' �

����

:5,7(
���� 63((' �

([DPSOH



���6HFWLRQ:ULWLQJ 3RVLWLRQLQJ $FWLRQV

��

��� :ULWLQJ 3RVLWLRQLQJ $FWLRQV
7KLV RSHUDWLRQ ZULWHV SRVLWLRQLQJ DFWLRQV WR WKH 3RVLWLRQ &RQWURO 8QLW� 7KH SRVL�
WLRQLQJDFWLRQDGGUHVVHVDUH ���� WR ����� )RU VSHHGVHWWLQJ UDQJHV� UHIHU WR ���
3&8 'DWD DQG 6HWWLQJ 5DQJHV�

1RWH %HIRUH LQSXWWLQJ QHZ GDWD� EH VXUH WR FOHDU DOO WKH SUHYLRXV GDWD� 5HIHU WR ���
'HOHWLQJ 'DWD )URP D �*�$��1&����(9� 3&8�

7KH IROORZLQJH[DPSOH VKRZV KRZ WRZULWH SRVLWLRQLQJDFWLRQV�XVLQJ WKH VHWWLQJV
OLVWHG LQ WKLV WDEOH�

$GGUHVV 'DWD FRQWHQWV
���� &RPSOHWLRQ FRGH� �� $%6� FRRUGLQDWH� ������ VSHHG ��
���� &RPSOHWLRQ FRGH� �� $%6� FRRUGLQDWH� ����� EDQN HQG� VSHHG ��

�� �� ���� �� 3UHVV WKH &/5 .H\� DQG WKHQ SUHVV WKH $'5 .H\�

&/5 6(4
���� 326

�� 3UHVV WKH 'RZQ $UURZ .H\�

���� 326

�� 3UHVV WKH 3$77 .H\� DQG WKHQ SUHVV WKH ´�µ .H\�

3$77 �
���� 326 371 �
,1&

�� 3UHVV WKH $%6�,1& .H\�

$%6

,1&

���� 326 371 �
$%6

�� 3UHVV WKH ��ï .H\ WZLFH WR GLVSOD\ WKH PLQXV VLJQ�

�

ï

�

ï

���� 326 371 �
$%6

B

�� (QWHU ´����µ E\ SUHVVLQJ WKH QXPHULF NH\V�

� � � �
���� 326 371 �
$%6 ����

B

�� 3UHVV WKH 63((' .H\�

63(('
���� 326
63(('

�� 3UHVV WKH ´�µ .H\�

�
���� 326
63((' �

�� 3UHVV WKH :5,7( .H\�

:5,7(
���� 326

��� 1H[W� SHUIRUP WKH NH\ LQSXWV VKRZQ EHORZ�

3$77 �
���� 326 371 �
,1&

$%6

,1&

���� 326 371 �
$%6

� � � �
���� 326 371 �
$%6 ����

63(('
���� 326
63(('

([DPSOH



���6HFWLRQ:ULWLQJ 3DUDPHWHUV

��

:

���� 326
63((' /

�
���� 326
63((' /�

:5,7(
���� 326

��� :ULWLQJ 3DUDPHWHUV
7KLV RSHUDWLRQ ZULWHV SDUDPHWHU GDWD WR WKH 3RVLWLRQ &RQWURO 8QLW� 7KH SDUDPH�
WHU DGGUHVVHV DUH ���� WR �����

7KH IROORZLQJ H[DPSOH VKRZV KRZ WR ZULWH SDUDPHWHUV� XVLQJ WKH VHWWLQJV OLVWHG
LQ WKLV WDEOH�

$GGUHVV 'DWD FRQWHQWV
���� 8QLW �
���� 3XOVH UDWH �
���� &: OLPLW ������
����� WR
�����
���� 2ULJLQ FRPSHQVDWLRQ

�� �� ���� �� 3UHVV WKH &/5 .H\� DQG WKHQ SUHVV WKH 35075 .H\�

&/5 35075
���� ',0(16,21
38/6( �

�� 3UHVV WKH 'RZQ $UURZ .H\�

���� 38/6( 5$7(
�

�� 3UHVV WKH 'RZQ $UURZ .H\ WR GLVSOD\ WKH SDUDPHWHU GDWD DW WKH QH[W DG�
GUHVV�

���� &: /,0,7
�����

3UHVV WKH 8S $UURZ .H\ WR GLVSOD\ WKH SDUDPHWHU GDWD DW WKH SUHYLRXV DG�
GUHVV�

���� 38/6( 5$7(
�

([DPSOH



���6HFWLRQ5HDGLQJ 3RVLWLRQLQJ $FWLRQV

��

��� 5HDGLQJ 6SHHGV
7KLV RSHUDWLRQ UHDGV VSHHG GDWD WKDW KDV EHHQ ZULWWHQ WR WKH 3RVLWLRQ &RQWURO
8QLW�

7KH IROORZLQJ H[DPSOH VKRZV KRZ WR ZULWH VSHHGV� XVLQJ WKH VHWWLQJV OLVWHG LQ
WKLV WDEOH�

$GGUHVV 'DWD FRQWHQWV
���� 6SHHG �� �2ULJLQ UHWXUQ KLJK VSHHG� PDQXDO KLJK VSHHG� �����
���� 6SHHG �� �2ULJLQ VHDUFK KLJK VSHHG� �����
���� 6SHHG �� �2ULJLQ VHDUFK ORZ VSHHG� PDQXDO ORZ VSHHG� ���
����� WR
�����

�6SHHG �� WR 6SHHG ���

���� 6SHHG ��

�� �� ���� �� 3UHVV WKH &/5 .H\� DQG WKHQ SUHVV WKH 63((' .H\�

&/5 63(('
���� 25* 5(7851

����

�� 3UHVV WKH 'RZQ $UURZ .H\�

���� 25* 6($5&+
����

�� 3UHVV WKH 'RZQ $UURZ .H\ WR GLVSOD\ WKH VSHHG GDWD DW WKH QH[W DGGUHVV�

���� 0$18$/ /2:
���

3UHVV WKH 8S $UURZ .H\ WR GLVSOD\ WKH VSHHG GDWD DW WKH SUHYLRXV DGGUHVV�

���� 25* 6($5&+
����

��� 5HDGLQJ 3RVLWLRQLQJ $FWLRQV
7KLV RSHUDWLRQ UHDGV SRVLWLRQLQJ DFWLRQV WKDW KDYH EHHQ ZULWWHQ WR WKH 3RVLWLRQ
FRQWURO 8QLW� 7KH SRVLWLRQLQJDFWLRQ DGGUHVVHV DUH ���� WR ����� 3RVLWLRQLQJDF�
WLRQV FDQ EH UHDG E\ VSHFLI\LQJ WKHLU UHVSHFWLYH DGGUHVVHV�

7KH IROORZLQJ H[DPSOHV VKRZ KRZ WR UHDG SRVLWLRQLQJ DFWLRQV� ZLWK WKH VHWWLQJV
OLVWHG LQ WKLV WDEOH�

$GGUHVV 'DWD FRQWHQWV
���� &RPSOHWLRQ FRGH� �� $%6� FRRUGLQDWH� ������ VSHHG ��
���� &RPSOHWLRQ FRGH� �� $%6� FRRUGLQDWH� ����� EDQN HQG� VSHHG ��
����� WR
�����
���� &RPSOHWLRQ FRGH� �� $%6� FRRUGLQDWH� ������ VSHHG ��
����� WR
�����

,Q WKLV H[DPSOH SURFHGXUH� SRVLWLRQLQJ DFWLRQV DUH UHDG LQ RUGHU EHJLQQLQJ ZLWK
DGGUHVV �����

�� �� ���� �� 3UHVV WKH &/5 .H\� DQG WKHQ SUHVV WKH $'5 .H\�

&/5 6(4
���� 326

�� 3UHVV WKH 'RZQ $UURZ .H\ WR GLVSOD\ WKH FRPSOHWLRQ FRGH DQG FRRUGLQDWH
GDWD IRU DGGUHVV �����

���� 326 371 �
$%6 ����

B

([DPSOH

([DPSOH

3URFHGXUH �



���6HFWLRQ,QVHUWLQJ 3RVLWLRQLQJ $FWLRQV

��

�� 3UHVV WKH 'RZQ .H\ WR GLVSOD\ WKH VSHHG IRU DGGUHVV �����

���� 326
63((' �

�� 3UHVV WKH 'RZQ .H\ WR GLVSOD\ WKH FRPSOHWLRQ FRGH DQG FRRUGLQDWH GDWD IRU
DGGUHVV �����

���� 326 371 �
$%6 ����

�� 3UHVV WKH 'RZQ .H\ WR GLVSOD\ WKH VSHHG IRU DGGUHVV �����

���� 326
63((' �

3UHVV WKH 8S $UURZ .H\ WR GLVSOD\ WKH SUHYLRXV GDWD�

���� 326 371 �
$%6 ����

,Q WKLV H[DPSOH SRVLWLRQLQJ DFWLRQV DW VSHFLILHG DGGUHVVHV DUH UHDG�

�� �� ���� �� 3UHVV WKH &/5 .H\� DQG WKHQ SUHVV WKH $'5 .H\�

&/5 6(4
���� 326

�� (QWHU ´��µ E\ SUHVVLQJ WKH QXPHULF NH\V�

� �
���� 326

�� 3UHVV WKH 65&+.H\ WR GLVSOD\ WKH FRPSOHWLRQFRGH DQG FRRUGLQDWHGDWD IRU
DGGUHVV �����

65&+
���� 326 371 �
$%6 ������

B

�� 3UHVV WKH 'RZQ .H\ WR GLVSOD\ WKH VSHHG IRU DGGUHVV �����

���� 326
63((' �

��� ,QVHUWLQJ 3RVLWLRQLQJ $FWLRQV
7KLV RSHUDWLRQ LQVHUWV D SRVLWLRQLQJDFWLRQDW D GHVLJQDWHGDGGUHVV� DQG VKLIWV DOO
VXEVHTXHQW SRVLWLRQLQJ DFWLRQV WR WKH QH[W DGGUHVV�

%HIRUH LQVHUWLRQ

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

$IWHU LQVHUWLRQ

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

3RLQW RI LQVHUWLRQ RI
SRVLWLRQLQJ DFWLRQ 'DWD WKDW KDV

EHHQ LQVHUWHG

7KH IROORZLQJH[DPSOH VKRZV KRZ WR LQVHUW D SRVLWLRQLQJDFWLRQDW DGGUHVV�����
ZLWK WKH VHWWLQJV OLVWHG LQ WKLV WDEOH�

$GGUHVV 'DWD FRQWHQWV
���� &RPSOHWLRQ FRGH� �� $%6� FRRUGLQDWH� ����� VSHHG ��

1RWH �� $ SRVLWLRQLQJ DFWLRQ FDQQRW EH LQVHUWHG LI GDWD KDV DOUHDG\ EHHQ ZULWWHQ WR
WKH ODVW DGGUHVV IRU SRVLWLRQLQJ DFWLRQV �������

�� 3DUDPHWHUV DQG VSHHGV FDQQRW EH LQVHUWHG�

3URFHGXUH �

([DPSOH



���6HFWLRQ'HOHWLQJ 3RVLWLRQLQJ $FWLRQV

��

�� �� ���� �� 3UHVV WKH &/5 .H\� DQG WKHQ SUHVV WKH $'5 .H\�

&/5 6(4
���� 326

�� 3UHVV WKH ´�µ .H\�

�
���� 326

�� 3UHVV WKH 65&+.H\ WR GLVSOD\ WKH FRPSOHWLRQFRGH DQG FRRUGLQDWHGDWD IRU
DGGUHVV �����

65&+
���� 326 371 �
$%6 ����

�� 3UHVV WKH 3$77 .H\� DQG WKHQ SUHVV WKH ´�µ .H\�

3$77 �
���� 326 371 �
,1&

�� 3UHVV WKH $%6�,1& .H\�

$%6

,1&

���� 326 371 �
$%6

�� (QWHU ´����µ E\ SUHVVLQJ WKH QXPHULF NH\V�

� � � �
���� 326 371 �
$%6 ����

�� 3UHVV WKH 63((' .H\�

63(('
���� 326
63(('

�� 3UHVV WKH ´�µ .H\�

�
���� 326
63((' �

�� 3UHVV WKH 3UHVV WKH '(/�,16 .H\�

'(/

,16

���� 326 371 �
$%6 ����

��� 'HOHWLQJ 3RVLWLRQLQJ $FWLRQV
7KLV RSHUDWLRQGHOHWHVD SRVLWLRQLQJDFWLRQ IURP D GHVLJQDWHGDGGUHVV� 7KH VXE�
VHTXHQW SRVLWLRQLQJ DFWLRQV DUH VKLIWHG EDFN WR ILOO LQ WKH YDFDQW DGGUHVV� DQG
WKHLU DGGUHVVHV DUH HDFK GHFUHPHQWHG E\ RQH�

%HIRUH GHOHWLRQ

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

&OHDU GDWD

$IWHU GHOHWLRQ

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

'DWD RI DGGUHVV ����

&OHDU GDWD

'HOHWH �$GGUHVV EHFRPHV ������

�$GGUHVV EHFRPHV ������

1RWH 3DUDPHWHUV DQG VSHHGV FDQQRW EH GHOHWHG�

8VH WKH IROORZLQJ SURFHGXUH WR GHOHWH D SRVLWLRQLQJ DFWLRQ� ,Q WKLV H[DPSOH� WKH
SRVLWLRQLQJ DFWLRQ DW DGGUHVV ���� LV GHOHWHG�

�� �� ���� �� 3UHVV WKH &/5 .H\� DQG WKHQ SUHVV WKH $'5 .H\�

&/5 6(4
���� 326



���6HFWLRQ3&8 'DWD DQG 6HWWLQJ 5DQJHV

��

�� 3UHVV WKH ´�µ .H\�

�
���� 326

�� 3UHVV WKH 65&+� 6+,)7� DQG '(/�,16 .H\V LQ RUGHU�

65&+ 6+,)7
'(/

,16

���� 326 371 �
$%6 �����

�� 3UHVV WKH 6+,)7 .H\ DQG WKHQ SUHVV WKH '(/�,16 .H\�

6+,)7
'(/

,16

���� 326 371 �
$%6 �����

��� 3&8 'DWD DQG 6HWWLQJ 5DQJHV
7KH IROORZLQJ WDEOH VKRZV WKH FRQWHQWV DQG WKH SHUPLVVLEOH UDQJHV IRU VHWWLQJ
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���� 2ULJLQ VHDUFK

FRPSOHWLRQ FRGH�
GLUHFWLRQ

&RPSOHWLRQ FRGH� � WR
�
&&:� �� &:� �

���� 2ULJLQ FRPSHQVDWLRQ p� WR ����� SXOVHV



���6HFWLRQ3&8 'DWD DQG 6HWWLQJ 5DQJHV

��

,WHP 3HUPLWWHG VHWWLQJV1DPH$GGUHVV
6SHHGV ���� 6SHHG ���

2ULJLQ UHWXUQ VSHHG
�PDQXDO KLJK VSHHG�

� WR ������� SSV

���� 6SHHG ���
2ULJLQ VHDUFK KLJK
VSHHG

� WR ������� SSV

���� 6SHHG ���
2ULJLQ VHDUFK ORZ
VSHHG �PDQXDO ORZ
VSHHG�

� WR ������� SSV

���� WR ���� 6SHHG �� WR
6SHHG ��

� WR ������� SSV

)RU GHWDLOV UHJDUGLQJ WKH FRQWHQWV RI WKH VHWWLQJV� UHIHU WR WKH
�*�$��1&����(9� 3RVLWLRQ &RQWURO 8QLW 2SHUDWLRQ 0DQXDO �:�����



��

6(&7,21 �
�*�$��1&����(9� 2SHUDWLRQV

7KLV VHFWLRQ H[SODLQV KRZ WR RSHUDWH WKH �*�$��1&����(9� 3RVLWLRQ &RQWURO 8QLW IURP WKH 7HDFKLQJ %R[�

��� 2ULJLQ 6HDUFK DQG 2ULJLQ 5HWXUQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6WHS ([HFXWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0DQXDO 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7HDFKLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (PHUJHQF\ 6WRS ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (UURU 'LVSOD\V ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

���6HFWLRQ6WHS ([HFXWLRQ

��

��� 2ULJLQ 6HDUFK DQG 2ULJLQ 5HWXUQ

&DXWLRQ %HIRUH FRQGXFWLQJ DQ RULJLQ VHDUFK RU DQ RULJLQ UHWXUQ� DOZD\V EH VXUH WKDW WKH
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7KH IROORZLQJ H[DPSOH VKRZV D WHDFKLQJ RSHUDWLRQ IRU SRVLWLRQLQJ DFWLRQ DG�
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&90��356�� �520 &DVVHWWH QHHGV WR EH UHSODFHG�
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$SSOLFDEOH 0DQXDOV &90��352�� 7HDFKLQJ %R[
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2SHUDWLRQ 0DQXDO �:����

7KLV 0DQXDO
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DQ HUURU RFFXUV� ´3&µ VWDQGV IRU ´3URJUDPPDEOH &RQWUROOHUµ DQG ´3&8µ VWDQGV IRU ´3RVLWLRQ &RQWURO 8QLW�µ

&����1&����( 3RVLWLRQ &RQWURO 8QLW

(UURU (UURU FRGH GLVSOD\ &DXVH RI HUURU 5HPHG\
+DUGZDUH
HUURUV

(5525��
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$Q DEQRUPDOLW\ ZDV IRXQG LQ EXV
KDUGZDUH ZKHQ DFFHVVLQJ WKH
EXV�

5HSODFH WKH EXV KDUGZDUH�
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$Q DEQRUPDOLW\ ZDV IRXQG LQ WKH
((3520 ZKHQ H[HFXWLQJ WKH
6725( FRPPDQG�

5HSODFH WKH ((3520�
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7KH UHVHW KDQJV EHFDXVH RI
FLUFXLW SUREOHPV RU EHFDXVH WKH
UHVHW FOHDULQJ VLJQDO GRHV QRW
DUULYH�

&KHFN VLJQDO URXWLQJ IURP WKH &38
RI WKH 3& �&38� %DFNSODQH� ,�2
LQWHUIDFH 8QLW� ([SDQVLRQ ,�2
5DFNV�� ,I QR SUREOHPV H[LVW LQ WKH
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WKH XVHU� 5HSODFH WKH 3&8�
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HUURUV
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7KH &: RU &&: OLPLW LQSXW WXUQHG
21 IRU WKH ; D[LV ZKHQ WKH
RSHUDWLRQ ZDV QRW DQ RULJLQ
VHDUFK�

3UHVV WKH (55 &/5 NH\ �HUURU
FOHDU�� 7KLV GRHV QRW HUDVHV WKH
VWRUHG RULJLQ� VR MRJJLQJ DQG RULJLQ
VHDUFK RSHUDWLRQV DUH HQDEOHG�
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RSHUDWLRQ ZDV QRW DQ RULJLQ
VHDUFK�

3UHVV WKH (55 &/5 NH\ �HUURU
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VWRUHG RULJLQ� VR MRJJLQJ DQG RULJLQ
VHDUFK RSHUDWLRQV DUH HQDEOHG�
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7KH ;�D[LV HUURU FRXQWHU
RYHUIORZHG�
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7KH <�D[LV HUURU FRXQWHU
RYHUIORZHG�

ZRUNSLHFH JRW FDXJKW RQ RU
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HUURUV
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(5525��
< 61$3 2) :,5(

7KH SRVLWLRQLQJ ORRS ZLUH RI WKH <
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&RUUHFW WKH FRPPDQG DQG
UHWUDQVPLW�
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&RQVLGHU WKH 3& SURJUDP WLPLQJ�
DQG FRUUHFW WKH FRPPDQG WUDQVIHU
WLPLQJ�
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DQG QRUPDO VWDUW FRPPDQG DUH
WUDQVPLWWHG WRJHWKHU�

&RQVLGHU WKH 3& SURJUDP WLPLQJ�
DQG FRUUHFW WKH FRPPDQG WUDQVIHU
WLPLQJ�

(5525�� ;;;;
&200$1' 7,0,1*�

$ VHUYRPRWRU FRQWURO FRPPDQG
ZDV WUDQVPLWWHG ZKHQ GXULQJ
VHUYRPRWRU IUHH�

&RQVLGHU WKH 3& SURJUDP WLPLQJ�
DQG FRUUHFW WKH FRPPDQG WUDQVIHU
WLPLQJ�

(5525�� ;;;;
&0' ,1 ,17(532/

$ FRPPDQG IRU D VLQJOH D[LV ZDV
UHFHLYHG GXULQJ LQWHUSRODWLRQ�

&RQVLGHU WKH 3& SURJUDP WLPLQJ�
DQG FRUUHFW WKH FRPPDQG WUDQVIHU
WLPLQJ�

(5525��
&0' ,1 6,1*/(

$Q LQWHUSRODWLRQ FRQWURO FRPPDQG
ZDV WUDQVPLWWHG GXULQJ D VLQJOH
D[LV RSHUDWLRQ�

&RQVLGHU WKH 3& SURJUDP WLPLQJ�
DQG FRUUHFW WKH FRPPDQG WUDQVIHU
WLPLQJ�

(5525�� ;;;;
,//(*$/ 23(5$1'

$Q XQGHILQHG RSHUDQG ZDV
UHFHLYHG�

&RUUHFW WKH RSHUDQG DQG UHWUDQVIHU
WKH FRPPDQG�

(5525�� ;;;;
,//(*$/ 23(5$1'

7KH RSHUDQG IRUPDW LV LQFRUUHFW�

'DWD
HUURUV

(5525�� ;;;;
,17(532/ '$7$

'DWD GHVLJQDWHG E\ LQWHUSRODWLRQ
VWDUW FRPPDQG ZDV QRW
LQWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ�

&RUUHFW WKH GDWD DQG UHWUDQVIHU WKH
FRPPDQG�

(5525�� ;;;;
,17(532/ '$7$

$PRQJ LQWHUSRODWLRQ SRVLWLRQLQJ
DFWLRQ� GDWD IRU RQH D[LV LV
GLVDEOHG�

(5525�� ;;;;
&,5&8/$5 '$7$

7KH FHQWHU RU LQWHUPHGLDWH SRLQW LV
WKH VDPH DV WKH HQG SRLQW� DQ DUF
FDQQRW EH SURGXFHG�

(5525�� ;;;;
&,5&8/$5 '$7$

1R LQWHUSRODWLRQ HQG SRLQW GDWD
IROORZHG WKH FHQWHU RU
LQWHUPHGLDWH SRLQW GDWD�

(5525�� ;;;;
'$7$ $''5(66

'DWD EH\RQG WKH GHILQHG UDQJH
ZDV WUDQVIHUUHG�

&RUUHFW WKH GDWD DQG UHWUDQVIHU WKH
FRPPDQG�

(5525�� ;;;;
'$7$ /(1*7+

7KH GDWD OHQJWK GLG QRW ILW WKH
GHILQHG UDQJH�

(5525�� ;;;;
'$7$ 7,0,1*

'DWD WUDQVIHU RFFXUUHG GXULQJ
RSHUDWLRQ�

'DWD FDQQRW EH WUDQVIHUUHG GXULQJ
RSHUDWLRQ� 7UDQVIHU GDWD ZKLOH WKH
D[HV DUH VWRSSHG�

(5525�� ;;;;
,//(*$/ '$7$

'DWD EH\RQG WKH GHILQHG UDQJH
ZDV WUDQVIHUUHG�

&RUUHFW WKH GDWD DQG UHWUDQVIHU�

(5525��
,//(*$/ '$7$

7KH GDWD IRUPDW GLG QRW ILW WKH
GHILQHG UDQJH�

&RUUHFW WKH GDWD DQG UHWUDQVIHU�

(5525��
62)7 /,0,7

7KH SRVLWLRQ RI WKH SRVLWLRQLQJ
DFWLRQ H[FHHGHG WKH SRVLWLYH DQG
QHJDWLYH OLPLW SDUDPHWHUV�

&KHFN WKH SRVLWLRQLQJ YDOXH WR EH
H[HFXWHG RU FKHFN WKH OLPLW
SDUDPHWHUV�

(5525�� ;;;;
63((' �

7KH VSHHG FDOOHG LQ WKH
SRVLWLRQLQJ DFWLRQ ZDV ��

&KHFN WKH VSHHGV RU VSHHG ILHOGV
RI WKH SRVLWLRQLQJ DFWLRQV�

(5525�� ;;;;
6($5&+ ,1&203

2ULJLQ VHDUFK LQFRPSOHWH� (VWDEOLVK WKH RULJLQ ZLWK 2ULJLQ
6HDUFK RU &KDQJLQJ &XUUHQW
3RVLWLRQ 2SHUDWLRQ�
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(UURU 5HPHG\&DXVH RI HUURU(UURU FRGH GLVSOD\
&RPPX�
QLFDWLRQ
HUURUV

(5525��
3$5,7< (5525

3DULW\ FKHFN XQFRYHUHG DQ
DEQRUPDOLW\�

&OHDU WKH HUURU ZLWK (567� DQG
SHUIRUP WKH IROORZLQJ VWHSV� ,I WKH
HUURU GRHV QRW FOHDU� WKHUH PD\ EH
D KDUGZDUH SUREOHP WKDW LV QRW
XVHU VHUYLFHDEOH� UHSODFH WKH 3&8�

(5525��
)5$0,1* (5525

'DWD IRUPDW EURNH GRZQ GXULQJ
WUDQVIHU�

�� &KHFN IRU IDXOW\ FDEOH
FRQQHFWLRQV�

�� ([FKDQJH WKH H[WHUQDO GLVSOD\
IRU WKH 7HDFKLQJ %R[ RU WKH
7HDFKLQJ %R[ LWVHOI�

(5525��
29(5 581 (5525

+DQGVKDNH DEQRUPDOLW\

J

�� 5HSODFH WKH FDEOHV RI WKH
SHULSKHUDO HTXLSPHQW
�&���+�&1���� RU
&���+�&1������

�� 5HSODFH WKH 3&8�

(5525�� ;;;;
75$16 &+ 29(5

7KH QXPEHU RI FKDQQHOV
WUDQVIHUUHG H[FHHGHG WKH
PD[LPXP SHUPLVVLEOH QXPEHU�

&KDQJH WKH 3& SURJUDP VR WKH
QXPEHU RI FKDQQHOV WUDQVIHUUHG
UHPDLQV ZLWKLQ WKH SHUPLVVLEOH
QXPEHU�

�*�$��1&����(9�

(UURU (UURU FRGH GLVSOD\ &DXVH RI HUURU 5HPHG\
(PHUJHQF\
VWRS

���� 6723 (5525
����

7KH H[WHUQDO LQSXW HPHUJHQF\ VWRS
VZLWFK ZDV WXUQHG RII� 8VH WKH
'RZQ $UURZ .H\ WR VFUROO GRZQ DQG

5HVHW DQG UHVXPH RSHUDWLRQ�

���� 6723 (5525
����

'RZQ $UURZ .H\ WR VFUROO GRZQ DQG
GLVSOD\ WKH ULJKWPRVW IRXU GLJLWV WKDW
VKRZ WKH VHFRQGDU\ HUURU FRGH�

���� 6723 (5525
����

$Q HPHUJHQF\ VWRS ZDV JHQHUDWHG
E\ WKH 7HDFKLQJ %R[� 8VH WKH 'RZQ
$UURZ .H\ WR VFUROO GRZQ DQG

���� 6723 (5525
����

$UURZ .H\ WR VFUROO GRZQ DQG
GLVSOD\ WKH ULJKWPRVW IRXU GLJLWV WKDW
VKRZ WKH VHFRQGDU\ HUURU FRGH�

&1& HUURU ���� &1& (5525
����

:RUNSLHFH LV DW RU H[FHHGV &:
OLPLW�

/2&$/ PRGH� VHW ZRUNSLHFH
ZLWKLQ WKH GHVLJQDWHG OLPLWV�
UHVHW� DQG UHVXPH�

���� &1& (5525
����

UHVHW� DQG UHVXPH�

5(027( PRGH� UHVHW DQG
UHVXPH�

���� &1& (5525
����

:RUNSLHFH LV DW RU H[FHHGV &&:
OLPLW SRVLWLRQ�

���� &1& (5525
����

���� &1& (5525
����

5HDG\ LQSXW WXUQHG 2)) XSRQ
H[HFXWLRQ RI LQFKLQJ� 67$57�
25,*,1 6($5&+� RU 25,*,1

7XUQ 21 5HDG\ LQSXW� UHVHW
IXQFWLRQV� DQG UHVXPH
SRVLWLRQLQJ�

���� &1& (5525
����

25,*,1 6($5&+� RU 25,*,1
5(7851�

SRVLWLRQLQJ�

���� &1& (5525
����

7KH 3&8 PRGH VZLWFKHG GXULQJ
PRWRU RSHUDWLRQ�

6HW WKH FRUUHFW PRGH� DQG
UHVXPH SRVLWLRQLQJ�

���� &1& (5525
����
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(UURU 5HPHG\&DXVH RI HUURU(UURU FRGH GLVSOD\
&1& HUURU ���� &1& (5525

����
6XFFHVVLYH SRVLWLRQLQJ DFWLRQV
DWWHPSWHG WR FKDQJH WKH GLUHFWLRQ RI
PRWRU URWDWLRQ ZLWKRXW GHFHOHUDWLRQ�

5HVHW DQG FRUUHFW WKH
SRVLWLRQLQJ DFWLRQ DWWULEXWHV
VR WKDW WKH PRWRU VKDIW GRHV
QRW UHYHUVH GLUHFWLRQ ZKHQ
WKH SRVLWLRQLQJ DFWLRQ
FRPSOHWLRQ FRGH LV VHW WR ��

���� &1& (5525
����

3RVLWLRQLQJ DFWLRQ ZLWK D FRPSOHWLRQ
FRGH RI � �FRQWLQXRXV� LV DOVR
GHVLJQDWHG DV WKH EDQN HQG�

5HVHW� DQG VHW WKH
FRPSOHWLRQ FRGH WR � WR IRU
DQ\ SRVLWLRQLQJ DFWLRQV WKDW
DUH GHVLJQDWHG DV EDQN
HQGV�

���� &1& (5525
����

1R SRVLWLRQLQJ DFWLRQ H[LVWHG DW
67$57�

5HVHW� DQG DQG VHW GDWD IRU
SRVLWLRQLQJ DFWLRQ LQ
TXHVWLRQ�

���� &1& (5525
����

([HFXWLRQ RI SRVLWLRQLQJ DFWLRQ
H[FHHGLQJ &: OLPLW ZDV GHWHFWHG�

5HVHW� DQG FRUUHFW
SRVLWLRQLQJ DFWLRQ LQ TXHVWLRQ
VR WKDW SRVLWLRQV OLH ZLWKLQ

���� &1& (5525
����

([HFXWLRQ RI SRVLWLRQLQJ DFWLRQ
H[FHHGLQJ &&: OLPLW ZDV GHWHFWHG�

VR WKDW SRVLWLRQV OLH ZLWKLQ
WKH OLPLWV�

���� &1& (5525
����

3RVLWLRQLQJ DFWLRQ LV LQSXW LQ PDQQHU
WKDW PDNHV WUDSH]RLGDO
DFFHOHUDWLRQ�GHFHOHUDWLRQ
LPSRVVLEOH�

5HVHW� FRUUHFW SRVLWLRQLQJ
DFWLRQ LQ TXHVWLRQ� DQG DYRLG
SDUDPHWHUV WKDW ZLOO FDXVH
VXGGHQ
DFFHOHUDWLRQ�GHFHOHUDWLRQ�

���� &1& (5525
����

,QLWLDO VSHHG �DGGUHVV ����� LV
KLJKHU WKDQ PD[LPXP VSHHG
�DGGUHVV ����� VR WKH
DFFHOHUDWLRQ�GHFHOHUDWLRQ WDEOH
FRXOG QRW EH JHQHUDWHG�

5HVHW� DQG VHW LQLWLDO VSHHG
VORZHU WKDQ PD[LPXP
VSHHG�

���� &1& (5525
����

%HFDXVH WKH SXOVH UDWH ZDV ]HUR�
SRVLWLRQLQJ DFWLRQ FRXOG QRW EH
FRQYHUWHG WR SXOVHV�

5HVHW� DQG VHW SXOVH UDWH
EHWZHHQ ������ DQG ��

���� &1& (5525
����

([HFXWLRQ RI 25,*,1 6($5&+ ZDV
DWWHPSWHG ZKHQ 25,*,1 6($5&+
VSHHG ZDV VHW ORZHU WKH PDQXDO
ORZ VSHHG�

5HVHW DQG VHW PDQXDO ORZ
VSHHG VORZHU WKDQ 25,*,1
6($5&+ VSHHG�

%DWWHU\
YROWDJH GURS

���� %$7 (5525
����

7KH YROWDJH RI WKH 5$0 EDFNXS
EDWWHU\ GURSV WR � YROWV RU OHVV�

5HSODFH WKH EDWWHU\
��*�$��%$7���� UHVHW� DQG
UHVXPH SRVLWLRQLQJ�
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*HQHUDO VSHFLILFDWLRQV DQG H[WHUQDO GLPHQVLRQV DUH JLYHQ EHORZ�

*HQHUDO 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQV
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3RVLWLRQLQJ $FWLRQ �;�D[LV� ��� WR ���� <�D[LV� ��� WR ����
$GGUHVV )LHOG 6HWWLQJ UDQJH 'DWD

� 3RVLWLRQ � WR ���������� SXOVHV
� WR ���������� PP
� WR ���������� LQFKHV

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH � WR �
3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ W\SH �� FLUFXODU DUF �� HQG SRLQW
&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU

�� LQWHUPHGLDWH SRLQW
&LUFXODU DUF GLUHFWLRQ �� &&:� �� &:
&RPSOHWLRQ FRGH �� FRQWLQXRXV� �� WHUPLQDWLQJ
3RVLWLRQLQJ DFWLRQ HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
6\QFKURQL]DWLRQ VWDUW �� HQDEOH� �� GLVDEOH

� 3RVLWLRQ � WR ���������� SXOVHV
� WR ���������� PP
� WR ���������� LQFKHV

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH � WR �
3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV� �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ W\SH �� FLUFXODU DUF� �� HQG SRLQW
&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU

�� LQWHUPHGLDWH SRLQW
&LUFXODU DUF GLUHFWLRQ �� &&:� �� &:
&RPSOHWLRQ FRGH �� FRQWLQXRXV� �� WHUPLQDWLQJ
3RVLWLRQLQJ DFWLRQ HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
6\QFKURQL]DWLRQ VWDUW �� HQDEOH� �� GLVDEOH
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$GGUHVV 'DWD6HWWLQJ UDQJH)LHOG
� 3RVLWLRQ � WR ���������� SXOVHV

� WR ���������� PP
� WR ���������� LQFKHV

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH � WR �
3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV� �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ W\SH �� FLUFXODU DUF� �� HQG SRLQW
&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU

�� LQWHUPHGLDWH SRLQW
&LUFXODU DUF GLUHFWLRQ �� &&:� �� &:
&RPSOHWLRQ FRGH �� FRQWLQXRXV� �� WHUPLQDWLQJ
3RVLWLRQLQJ DFWLRQ HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
6\QFKURQL]DWLRQ VWDUW �� HQDEOH� �� GLVDEOH

� 3RVLWLRQ � WR ���������� SXOVHV
� WR ���������� PP
� WR ���������� LQFKHV

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH � WR �
3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV� �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ W\SH �� FLUFXODU DUF� �� HQG SRLQW
&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU

�� LQWHUPHGLDWH SRLQW
&LUFXODU DUF GLUHFWLRQ �� &&:� �� &:
&RPSOHWLRQ FRGH �� FRQWLQXRXV� �� WHUPLQDWLQJ
3RVLWLRQLQJ DFWLRQ HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
6\QFKURQL]DWLRQ VWDUW �� HQDEOH� �� GLVDEOH

� 3RVLWLRQ � WR ���������� SXOVHV
� WR ���������� PP
� WR ���������� LQFKHV

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH � WR �
3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV� �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ W\SH �� FLUFXODU DUF� �� HQG SRLQW
&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU

�� LQWHUPHGLDWH SRLQW
&LUFXODU DUF GLUHFWLRQ �� &&:� �� &:
&RPSOHWLRQ FRGH �� FRQWLQXRXV� �� WHUPLQDWLQJ
3RVLWLRQLQJ DFWLRQ HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
6\QFKURQL]DWLRQ VWDUW �� HQDEOH� �� GLVDEOH
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$GGUHVV 'DWD6HWWLQJ UDQJH)LHOG
� 3RVLWLRQ � WR ���������� SXOVHV

� WR ���������� PP
� WR ���������� LQFKHV

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH � WR �
3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV� �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ W\SH �� FLUFXODU DUF� �� HQG SRLQW
&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU

�� LQWHUPHGLDWH SRLQW
&LUFXODU DUF GLUHFWLRQ �� &&:� �� &:
&RPSOHWLRQ FRGH �� FRQWLQXRXV� �� WHUPLQDWLQJ
3RVLWLRQLQJ DFWLRQ HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
6\QFKURQL]DWLRQ VWDUW �� HQDEOH� �� GLVDEOH

� 3RVLWLRQ � WR ���������� SXOVHV
� WR ���������� PP
� WR ���������� LQFKHV

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH � WR �
3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV� �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ W\SH �� FLUFXODU DUF� �� HQG SRLQW
&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU

�� LQWHUPHGLDWH SRLQW
&LUFXODU DUF GLUHFWLRQ �� &&:� �� &:
&RPSOHWLRQ FRGH �� FRQWLQXRXV� �� WHUPLQDWLQJ
3RVLWLRQLQJ DFWLRQ HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
6\QFKURQL]DWLRQ VWDUW �� HQDEOH� �� GLVDEOH

� 3RVLWLRQ � WR ���������� SXOVHV
� WR ���������� PP
� WR ���������� LQFKHV

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH � WR �
3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV� �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ W\SH �� FLUFXODU DUF� �� HQG SRLQW
&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU

�� LQWHUPHGLDWH SRLQW
&LUFXODU DUF GLUHFWLRQ �� &&:� �� &:
&RPSOHWLRQ FRGH �� FRQWLQXRXV� �� WHUPLQDWLQJ
3RVLWLRQLQJ DFWLRQ HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
6\QFKURQL]DWLRQ VWDUW �� HQDEOH� �� GLVDEOH
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$GGUHVV 'DWD6HWWLQJ UDQJH)LHOG
� 3RVLWLRQ � WR ���������� SXOVHV

� WR ���������� PP
� WR ���������� LQFKHV

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH � WR �
3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV� �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ W\SH �� FLUFXODU DUF� �� HQG SRLQW
&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU

�� LQWHUPHGLDWH SRLQW
&LUFXODU DUF GLUHFWLRQ �� &&:� �� &:
&RPSOHWLRQ FRGH �� FRQWLQXRXV� �� WHUPLQDWLQJ
3RVLWLRQLQJ DFWLRQ HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
6\QFKURQL]DWLRQ VWDUW �� HQDEOH� �� GLVDEOH

� 3RVLWLRQ � WR ���������� SXOVHV
� WR ���������� PP
� WR ���������� LQFKHV

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH � WR �
3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV� �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ W\SH �� FLUFXODU DUF� �� HQG SRLQW
&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU

�� LQWHUPHGLDWH SRLQW
&LUFXODU DUF GLUHFWLRQ �� &&:� �� &:
&RPSOHWLRQ FRGH �� FRQWLQXRXV� �� WHUPLQDWLQJ
3RVLWLRQLQJ DFWLRQ HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
6\QFKURQL]DWLRQ VWDUW �� HQDEOH� �� GLVDEOH



$SSHQGL[ '&RGLQJ 6KHHWV IRU &����1&����(

���

3DUDPHWHU 'DWD �;�D[LV� ��� WR ���� <�D[LV� ��� WR ����
,WHP $GGUHVV )LHOG 6HWWLQJ UDQJH 'DWD

;�D[LV ��� 8QLW 3XOVH� PP� LQFK
SDUDPHW
HU GDWD

��� 3XOVH UDWH ������ WR ���
HU GDWD

��� 5RWDWLRQ GLUHFWLRQ �� ï ��� �
��� (QFRGHU W\SH = SKDVH �� ï\S

0XOWLSOLFDWLRQ [�� [�� [�
$� DQG %�SKDVHV
SRODULW\ FKDQJH

�� ï

��� *DLQ �� WR ���� [ ��ï� [ ��� m9�PV
��� ,Q�SRVLWLRQ ]RQH � WR ��� SXOVHV
��� %DFNODVK FRPSHQVDWLRQ � WR ����� SXOVHV
��� 6WURNH OLPLW ��� � WR ���������� SXOVHV� �

����� WR ��������� PP
������ WR ���������� LQFKHV

��� 6WURNH OLPLW �ï� � WR ���������� SXOVHV� �
����� WR ��������� PP
������ WR ���������� LQFKHV

��� =RQH VHWWLQJ � WR ����� SXOVHV
��� +RPH VKLIW � WR �������� SXOVHV

� WR ��������� PP
� WR ��������� LQFKHV

��� 0D[LPXP VSHHG � WR ������� SSVS
����� WR ��������� PP�V
������ WR �������� LQFK�V

7HDFKLQJ %R[ VSHHG FRHIILFLHQW � WR �
��� 7HDFKLQJ %R[ MRJJLQJ VSHHG � WR ������� SSVJ M JJ J S

����� WR ��������� PP�V
������ WR �������� LQFK�V

7HDFKLQJ %R[ MRJJLQJ DFFHOHUDWLRQ
DQG GHFHOHUDWLRQ WLPH

� WR �

1XPEHU RI 7HDFKLQJ %R[ SXOVHV � WR �
��� 2ULJLQ VHDUFK GLUHFWLRQ �� ï ��� �
��� 2ULJLQ FRPSHQVDWLRQ � WR �������� SXOVHVJ S

� WR ��������� PP
� WR ��������� LQFKHV

��� +LJK RULJLQ VHDUFK VSHHG � WR ������� SSVJ J S
����� WR ��������� PP�V
������ WR �������� LQFK�V

��� 2ULJLQ VHDUFK DFFHOHUDWLRQ DQG
GHFHOHUDWLRQ

� WR �

��� /RZ RULJLQ VHDUFK VSHHG � WR ������ SSVJ S
����� WR ��������� PP�V
������ WR �������� LQFK�V



$SSHQGL[ '&RGLQJ 6KHHWV IRU &����1&����(

���

,WHP 'DWD6HWWLQJ UDQJH)LHOG$GGUHVV
;�D[LV ��� ([WHUQDO GHFHOHUDWLRQ�VWRS SDWWHUQ � WR �
SDUDPHW
HU GDWD

1XPEHU RI GHFHOHUDWLRQ�VWRS SXOVHV � WR ������ SXOVHV
HU GDWD

S S
����� WR ��������� PP
������ WR �������� LQFKHV

'HFHOHUDWLRQ NH\ GHFHOHUDWLRQ SDWWHUQ � WR �
��� 'LVFRQQHFWLRQ FKHFN �� \HV� �� QR

&KHFN WLPH � WR ��
1XPEHU RI FKHFN SXOVHV � WR ��� SXOVHV

��� (UURU FRXQWHU FDSDFLW\ �� WR ������ SXOVHV
([WHUQDO RXWSXW � GHVLJQDWLRQ �� 21� �� 2))
([WHUQDO RXWSXW � GHVLJQDWLRQ �� 21� �� 2))

<�D[LV ��� 8QLW 3XOVH� PP� LQFK
SDUDPHW
HU GDWD

��� 3XOVH UDWH ������ WR ���
HU GDWD

��� 5RWDWLRQ GLUHFWLRQ �� ï� �� �
��� (QFRGHU W\SH = SKDVH �� ï\S

0XOWLSOLFDWLRQ [�� [�� [�
$� DQG %�SKDVHV
SRODULW\ FKDQJH

�� ï

��� *DLQ �� WR ���� [ ��ï� [ ��� m9�PV
��� ,Q�SRVLWLRQ ]RQH � WR ��� SXOVHV
��� %DFNODVK FRPSHQVDWLRQ � WR ����� SXOVHV
��� 6WURNH OLPLW ��� � WR ���������� SXOVHV� �

����� WR ��������� PP
������ WR ���������� LQFKHV

��� 6WURNH OLPLW �ï� � WR ���������� SXOVHV� �
����� WR ��������� PP
������ WR ���������� LQFKHV

��� =RQH VHWWLQJ � WR ����� SXOVHV
��� +RPH VKLIW � WR �������� SXOVHV

� WR ��������� PP
� WR ��������� LQFKHV

��� 0D[LPXP VSHHG � WR ������� SSVS
����� WR ��������� PP�V
������ WR �������� LQFK�V

7HDFKLQJ %R[ VSHHG FRHIILFLHQW � WR �
��� 7HDFKLQJ %R[ MRJJLQJ VSHHG � WR ������� SSVJ M JJ J S

����� WR ��������� PP�V
������ WR �������� LQFK�V

7HDFKLQJ %R[ MRJJLQJ DFFHOHUDWLRQ
DQG GHFHOHUDWLRQ WLPH

� WR �

1XPEHU RI 7HDFKLQJ %R[ SXOVHV � WR �
��� 2ULJLQ VHDUFK GLUHFWLRQ ��ï� �� �
��� 2ULJLQ FRPSHQVDWLRQ � WR �������� SXOVHVJ S

� WR ��������� PP
� WR ��������� LQFKHV



$SSHQGL[ '&RGLQJ 6KHHWV IRU &����1&����(

���

,WHP 'DWD6HWWLQJ UDQJH)LHOG$GGUHVV
<�D[LV ��� +LJK RULJLQ VHDUFK VSHHG � WR ������� SSV
SDUDPHW
HU GDWD

J J S
����� WR ��������� PP�V

HU GDWD
������ WR �������� LQFK�V

��� 2ULJLQ VHDUFK DFFHOHUDWLRQ DQG
GHFHOHUDWLRQ

� WR �

��� /RZ RULJLQ VHDUFK VSHHG � WR ������ SSVJ S
����� WR ��������� PP�V
������ WR �������� LQFK�V

��� ([WHUQDO GHFHOHUDWLRQ�VWRS SDWWHUQ � WR �
1XPEHU RI GHFHOHUDWLRQ�VWRS SXOVHV � WR ������ SXOVHVS S

����� WR ��������� PP
������ WR �������� LQFKHV

'HFHOHUDWLRQ NH\ GHFHOHUDWLRQ SDWWHUQ � WR �
��� 'LVFRQQHFWLRQ FKHFN �� \HV� �� QR

&KHFN WLPH � WR ��
1XPEHU RI FKHFN SXOVHV � WR ��� SXOVHV

��� (UURU FRXQWHU FDSDFLW\ �� WR ������ SXOVHV
([WHUQDO RXWSXW � GHVLJQDWLRQ �� 21� �� 2))
([WHUQDO RXWSXW � GHVLJQDWLRQ �� 21� �� 2))

6\QFKURQL]DWLRQ 3RVLWLRQLQJ $FWLRQ
�;�D[LV� ��� WR ���� <�D[LV� ��� WR ����

$GGUHVV )LHOG 6HWWLQJ UDQJH 'DWD
6\QFKURQL]DWLRQ SRVLWLRQ � WR ����������� SXOVHV\ S

� WR ����������� PP
� WR ����������� LQFKHV

2WKHU D[LV DGGUHVV ; D[LV� ��� WR ���

< D[LV� ��� WR ���
6\QFKURQL]DWLRQ SDWWHUQ �� FRQWLQXRXV

�� LQGHSHQGHQW
&RQWLQXRXV SDWWHUQ QH[W DGGUHVV � WR �
'DWD W\SH $%6� ,1&
'DWD HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
6\QFKURQL]DWLRQ SRVLWLRQ � WR ����������� SXOVHV\ S

� WR ����������� PP
� WR ����������� LQFKHV

2WKHU D[LV DGGUHVV ; D[LV� ��� WR ���

< D[LV� ��� WR ���
6\QFKURQL]DWLRQ SDWWHUQ �� FRQWLQXRXV

�� LQGHSHQGHQW
&RQWLQXRXV SDWWHUQ QH[W DGGUHVV � WR �
'DWD W\SH $%6� ,1&
'DWD HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH



$SSHQGL[ '&RGLQJ 6KHHWV IRU &����1&����(

���

$GGUHVV 'DWD6HWWLQJ UDQJH)LHOG
6\QFKURQL]DWLRQ SRVLWLRQ � WR ����������� SXOVHV\ S

� WR ����������� PP
� WR ����������� LQFKHV

2WKHU D[LV DGGUHVV ; D[LV� ��� WR ���

< D[LV� ��� WR ���
6\QFKURQL]DWLRQ SDWWHUQ �� FRQWLQXRXV

�� LQGHSHQGHQW
&RQWLQXRXV SDWWHUQ QH[W DGGUHVV � WR �
'DWD W\SH $%6� ,1&
'DWD HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
6\QFKURQL]DWLRQ SRVLWLRQ � WR ����������� SXOVHV\ S

� WR ����������� PP
� WR ����������� LQFKHV

2WKHU D[LV DGGUHVV ; D[LV� ��� WR ���

< D[LV� ��� WR ���
6\QFKURQL]DWLRQ SDWWHUQ �� FRQWLQXRXV

�� LQGHSHQGHQW
&RQWLQXRXV SDWWHUQ QH[W DGGUHVV � WR �
'DWD W\SH $%6� ,1&
'DWD HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
6\QFKURQL]DWLRQ SRVLWLRQ � WR ����������� SXOVHV\ S

� WR ����������� PP
� WR ����������� LQFKHV

2WKHU D[LV DGGUHVV ; D[LV� ��� WR ���

< D[LV� ��� WR ���
6\QFKURQL]DWLRQ SDWWHUQ �� FRQWLQXRXV

�� LQGHSHQGHQW
&RQWLQXRXV SDWWHUQ QH[W DGGUHVV � WR �
'DWD W\SH $%6� ,1&
'DWD HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH

=RQH 6HWWLQJ 'DWD �;�D[LV� ��� WR ���� <�D[LV� ��� WR ����
$GGUHVV )LHOG 6HWWLQJ UDQJH 'DWD

=RQH 21 GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� \HV� �� QR
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

'DWD HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH



$SSHQGL[ '&RGLQJ 6KHHWV IRU &����1&����(

���

$GGUHVV 'DWD6HWWLQJ UDQJH)LHOG
=RQH 21 GDWD � WR ����������� SXOVHV

� WR ����������� PP
� WR ����������� LQFKHV

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� \HV� �� QR
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

'DWD HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
=RQH 21 GDWD � WR ����������� SXOVHV

� WR ����������� PP
� WR ����������� LQFKHV

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� \HV� �� QR
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

'DWD HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
=RQH 21 GDWD � WR ����������� SXOVHV

� WR ����������� PP
� WR ����������� LQFKHV

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� \HV� �� QR
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

'DWD HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
=RQH 21 GDWD � WR ����������� SXOVHV

� WR ����������� PP
� WR ����������� LQFKHV

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� \HV� �� QR
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

'DWD HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH



$SSHQGL[ '&RGLQJ 6KHHWV IRU &����1&����(

���

$GGUHVV 'DWD6HWWLQJ UDQJH)LHOG
=RQH 21 GDWD � WR ����������� SXOVHV

� WR ����������� PP
� WR ����������� LQFKHV

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� \HV� �� QR
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

'DWD HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
=RQH 21 GDWD � WR ����������� SXOVHV

� WR ����������� PP
� WR ����������� LQFKHV

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� \HV� �� QR
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

'DWD HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH
=RQH 21 GDWD � WR ����������� SXOVHV

� WR ����������� PP
� WR ����������� LQFKHV

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� \HV� �� QR
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� GHVLJQDWHG
�� QRW GHVLJQDWHG

'DWD HQDEOH�GLVDEOH �� HQDEOH� �� GLVDEOH



$SSHQGL[ '&RGLQJ 6KHHWV IRU &����1&����(

���

'ZHOO 7LPHV �;�D[LV� ��� WR ���� <�D[LV� ��� WR ����
$GGUHVV )LHOG 'DWD �� WR ����� PV�

�
�
�
�
�
�
�
�
�
�

$FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPHV
�;�D[LV� ��� WR ���� <�D[LV� ��� WR ����

$GGUHVV )LHOG 'DWD �� WR ����� PV�
�
�
�
�
�
�
�
�
�
�



$SSHQGL[ '&RGLQJ 6KHHWV IRU &����1&����(

���

6SHHG ���� WR ����
�� WR ������� 336� ����� WR ������� 036� ������ WR ����� ,36�

$GGUHVV )LHOG 'DWD
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



���

$SSHQGL[ (
&RGLQJ 6KHHWV IRU �*�$��1&����(9�

%. 64 3DW�
WHUQ

$%6�
,1&

'LUHF�
WLRQ
���ï�

3RVL�
WLRQ

6SHHG

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

%. 64 3DW�
WHUQ

$%6�
,1&

'LUHF�
WLRQ
���ï�

3RVL�
WLRQ

6SHHG

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��

� ��



$SSHQGL[ (&RGLQJ 6KHHWV IRU �*�$��1&����(9�

���

%. 64 3DW�
WHUQ

$%6�
,1&

'LUHF�
WLRQ
���ï�

3RVL�
WLRQ

6SHHG

� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��

%. 64 3DW�
WHUQ

$%6�
,1&

'LUHF�
WLRQ
���ï�

3RVL�
WLRQ

6SHHG

� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��
� ��
� ��

� ��
� ��



$SSHQGL[ (&RGLQJ 6KHHWV IRU �*�$��1&����(9�

���

%. 64 3DW�
WHUQ

$%6�
,1&

'LUHF�
WLRQ
���ï�

3RVL�
WLRQ

6SHHG

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

%. 64 3DW�
WHUQ

$%6�
,1&

'LUHF�
WLRQ
���ï�

3RVL�
WLRQ

6SHHG

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

3DUDPHWHUV
1R� ,WHP 3HUPLWWHG 6HWWLQJV 'DWD

� 8QLW PP� �� LQFK� �� GHJ� �� SXOVH� �
� 3XOVH UDWH ������ WR �
� &: OLPLW � WR ������� �SXOVH�
� &&: OLPLW � WR ������� �SXOVH�
� %DFNODVK FRUUHFWLRQ � WR ����� �SXOVH�
� 0D[LPXP VSHHG � WR ���������
� ,QLWLDO VSHHG � WR �����
� $FFHOHUDWLRQ�'HFHOHUDWLRQ WLPH ��� WR ���
� &RQVWDQW VSHHG SXOVHV � WR ���
� 'ZHOO WLPH � WR �����
�� 6HDUFK SDWWHUQ DQG RULJLQ VHDUFK

GLUHFWLRQ
6HDUFK SDWWHUQ � WR � 6HDUFK GLUHFWLRQ
&&:� �� &:� �

�� 2ULJLQ FRPSHQVDWLRQ �� WR �����

6SHHGV
1R� ,WHP 6SHHG GDWD

6SHHG �QXPHULF� � WR ������� SXOVH�V
%� 2ULJLQ UHWXUQ
%� 2ULJLQ VHDUFK
%� 0DQXDO VSHHG
%�
%�
%�
%�
%�
%�
%�



���

,QGH[

1XPEHUV
�*�$��1&����(9�
GHOHWLQJ GDWD� ��
KDQGOLQJ HUURUV� ��
PDQXDO RSHUDWLRQ� ��
RSHUDWLQJ SURFHGXUH� ��
RSHUDWLRQV� �
SDUDPHWHUV� ��

$
DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV� ��

DSSOLFDWLRQV� �

D[LV
FRQWURO� ��
VHOHFWLQJ� ��

%
EDVLF LQSXW RSHUDWLRQV� ��
EX]]HU RSHUDWLRQ� ��
FXUVRU GLVSOD\V� ��
LQSXWWLQJ QXPHULF YDOXHV� ��
UHWXUQLQJ WR LQLWLDO GLVSOD\� ��
VHWWLQJ LQSXW YDOXHV� ��

&
&����1&����(
EDVLF RSHUDWLRQV� ��
UHWXUQLQJ WR WKH LQLWLDO VFUHHQ� ��
VHOHFWLQJ DQ D[LV� ��
VHWWLQJ DGGUHVVHV� ��

GHOHWLQJ GDWD� ��
FOHDULQJ D EORFN RI GDWD� ��
FOHDULQJ D UDQJH RI DGGUHVVHV� ��
FOHDULQJ DOO GDWD� ��

KDQGOLQJ HUURUV� ��
RSHUDWLQJ PRGH� FKDQJLQJ� ��
RSHUDWLQJ PRGHV� ��
RSHUDWLQJ SURFHGXUH� �
RSHUDWLRQV� �

FKDQJLQJ
FXUUHQW SRVLWLRQ� ��
GLVSOD\ ODQJXDJH� ��
RSHUDWLQJ PRGH� ��
RYHUULGH� ��

FRGLQJ VKHHWV
�*�$��1&����(9�� ���
SDUDPHWHUV� ���
VSHHGV� ���

&����1&����(
DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV� ���
GZHOO WLPHV� ���
SDUDPHWHU GDWD� ���
SRVLWLRQLQJ DFWLRQ� ���
VSHHG� ���
V\QFKURQL]DWLRQ SRVLWLRQLQJ DFWLRQ� ���
]RQH VHWWLQJ GDWD� ���

FRPPDQG WUDFLQJ� ��

FRPSDWLELOLW\� �

FRQQHFWHG PRGHO� VHOHFWLQJ� ��

FRQQHFWLQJ WR 3RVLWLRQ &RQWURO 8QLW� ��
DWWDFKLQJ NH\ VKHHW� ��
FDEOHV� ��
LQVWDOOLQJ 520 FDVVHWWH� ��
SURFHGXUH� ��

FRQQHFWLRQ
SHULSKHUDO GHYLFH� �
7HDFKLQJ %R[� �

FRQWUROOHG REMHFWV� ��

FXUUHQW SRVLWLRQ� FKDQJLQJ� ��

'
'(%8*� ��� ��

GHFHOHUDWLRQ VWRS� ��

GHOHWLQJ� SRVLWLRQLQJ DFWLRQV
�*�$��1&����(9�� ��
&����1&����(� ��

GLPHQVLRQV� ���

GLVSOD\ ODQJXDJH� FKDQJLQJ� ��

GLVSOD\LQJ
HUURUV
�*�$��1&����(9�� ���
&����1&����(� ��

,�2 VWDWXV� ��

GZHOO WLPHV� ��

(
((3520 GDWD� UHDGLQJ� ��

HPHUJHQF\ VWRS
�*�$��1&����(9�� ���
&����1&����(� ��

HUURU FRGH GLVSOD\V� ���� ���� ���
�*�$��1&����(9�� ���
&����1&����(� ���



,QGH[

���

HUURU GLVSOD\V
�*�$��1&����(9�� ���
&����1&����(� ��

HUURU PHVVDJHV� �

HUURU SURFHVVLQJ� ���

HUURUV
FOHDULQJ� ��
KDQGOLQJ
�*�$��1&����(9�� ��
&����1&����(� ��

UHVHWWLQJ� ��

H[WHUQDO GLPHQVLRQV� ���

H[WHUQDO LQSXW SURWHFW� ��

) -
IHDWXUHV� �

IXQFWLRQV� �

JHQHUDO VSHFLILFDWLRQV� ���

KRPH VKLIW VWDUW� ��

LQFKLQJ� ��

LQLWLDO RSHUDWLRQ� ��

LQVHUWLQJ� SRVLWLRQLQJ DFWLRQV
�*�$��1&����(9�� ��
&����1&����(� ��

LQVWDOOLQJ LQ D SDQHO� ��

MRJJLQJ� ��

.
NH\ DUUDQJHPHQW� �

NH\ IXQFWLRQV
�*�$��1&����(9�� �
&����1&����(� �

NH\ VKHHWV� �

0
PDQXDO RSHUDWLRQ� �*�$��1&����(9�
KLJK�VSHHG� ��
ORZ�VSHHG� ��

PRGHV
'(%8*� ��� ��
021,725� ��� ��
SRVVLEOH RSHUDWLRQ� ��
352*5$0� ��� ��

021,725� ��� ��

PRQLWRULQJ� ��

2
RSHUDWLQJ PRGHV� ��

RSHUDWLQJ SURFHGXUH� �

RSHUDWLRQV� �
EDVLF LQSXW� ��

RULJLQ UHWXUQ� �*�$��1&����(9�� ��

RULJLQ VHDUFK
�*�$��1&����(9�� ��
&����1&����(� ��

RXWSXWV� 287� $1' 287�� VHWWLQJ� ��

3
SDUDPHWHUV� ��� ��

SDUWV� �

3& SURWHFW� ��

3&8 GDWD� ��� ��
VHWWLQJ UDQJHV� ��� ��
ZULWLQJ WR ((3520� ��

3&8 LQVWUXFWLRQV� ��

SRVLWLRQLQJ DFWLRQV
GHOHWLQJ� ��� ��
LQVHUWLQJ� ��� ��
UHDGLQJ� ��
ZLWK FLUFXODU�DUF LQWHUSRODWLRQ� ��
ZLWK OLQHDU LQWHUSRODWLRQ� ��
ZLWKRXW LQWHUSRODWLRQ� ��
ZULWLQJ� ��

SUHFDXWLRQV
DSSOLFDWLRQ� [LLL
JHQHUDO� [L� [LL
RSHUDWLQJ HQYLURQPHQW� [LL

352*5$0� ��� ��

5
UHDGLQJ
�*�$��1&����(9�
SRVLWLRQLQJ DFWLRQV� ��
VSHHGV� ��

GDWD IURP ((3520� ��
3&8 GDWD� ��
VSHHGV� ��
[�D[LV DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV� ��
[�D[LV GZHOO WLPHV� ��
[�D[LV SDUDPHWHUV� ��
[�D[LV SRVLWLRQLQJ DFWLRQV
ZLWK LQWHUSRODWLRQ� ��
ZLWKRXW LQWHUSRODWLRQ� ��

[�D[LV V\QFKURQRXV SRVLWLRQLQJ DFWLRQV� ��
[�D[LV ]RQH VHWWLQJV� ��

UHVHWWLQJ HUURUV� ��



,QGH[

���

6
VHUYRPRWRU IUHH� ��

VSHFLILFDWLRQV� ���

VSHHGV
�*�$��1&����(9�� ��� ��
&����1&����(� ��� ��

VWDQGDUG PRGHOV� ���

VWDUW� ��

VWHS H[HFXWLRQ� ��

V\QFKURQRXV SRVLWLRQLQJ DFWLRQV� ��

V\VWHP FRQILJXUDWLRQ� �

7
WDEOH RI RSHUDWLRQV� ��
�*�$��1&����(9�� ��
&����1&����(� ��

WHDFKLQJ
�*�$��1&����(9�� ��
&����1&����(� ��

7HDFKLQJ %R[
LQVWDOOLQJ LQ D SDQHO� ��
VXPPDU\ RI RSHUDWLRQV� ��

WUDFH PHPRU\� ��

:
ZULWLQJ
�*�$��1&����(9�
SDUDPHWHUV� ��� ��
SRVLWLRQLQJ DFWLRQV� ��
VSHHGV� ��

DFFHOHUDWLRQ DQG GHFHOHUDWLRQ� ��
GZHOO WLPHV� ��
SDUDPHWHUV� ��
3&8 GDWD� ��
3&8 GDWD WR ((3520� ��
SRVLWLRQLQJ DFWLRQV
ZLWK FLUFXODU�DUF LQWHUSRODWLRQ� ��
ZLWK LQWHUSRODWLRQ� ��
ZLWKRXW LQWHUSRODWLRQ� ��

VSHHGV� ��
V\QFKURQRXV SRVLWLRQLQJ DFWLRQV� ��
]RQH VHWWLQJV� ��

; =
[�D[LV DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV� ��

[�D[LV GZHOO WLPHV� ��

[�D[LV SDUDPHWHUV� ��

[�D[LV SRVLWLRQLQJ DFWLRQV
ZLWK LQWHUSRODWLRQ� ��
ZLWKRXW LQWHUSRODWLRQ� ��

[�D[LV V\QFKURQRXV SRVLWLRQLQJ DFWLRQV� ��

[�D[LV ]RQH VHWWLQJV� ��

]RQH VHWWLQJV� ��



���

5HYLVLRQ +LVWRU\

$ PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH IURQW FRYHU RI WKH PDQXDO�

&DW� 1R� :����(���

5HYLVLRQ FRGH

7KH IROORZLQJ WDEOH RXWOLQHV WKH FKDQJHV PDGH WR WKH PDQXDO GXULQJ HDFK UHYLVLRQ� 3DJH QXPEHUV UHIHU WR WKH
SUHYLRXV YHUVLRQ�

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW
� -XQH ���� 2ULJLQDO SURGXFWLRQ


	CVM1-PRO01 Teaching Box (for Position Control Units) Operation Manual
	Notice
	About this Manual
	TABLE OF CONTENTS
	PRECAUTIONS
	1 Intended Audience
	2 General Precautions
	3 Operating Environment Precautions
	4 Application Precautions

	SECTION 1 Introduction
	1-1 Features and Applications
	1-2 System Configuration
	1-3 Table of Operations
	1-4 Nomencalture and Functions
	1-5 Operating Procedure

	SECTION 2 Position Control Unit Operation
	2-1 Controlled Objects and Instructions to PCU
	2-2 C500-NC222-E Operating Modes

	SECTION 3 Connecting the Teaching Box
	3-1 Connecting to the Position Control Unit
	3-2 Installing in a Panel
	3-3 Selecting the Connected Model
	3-4 Changing the Display Language

	SECTION 4 Basic Operations
	4-1 Initial Operation
	4-2 Changing the C500-NC222-E Operating Mode
	4-3 Basic Input Operations
	4-4 Basic Operations With the C500-NC222-E
	4-5 Deleting Data from a C500-NC222-E PCU
	4-6 Deleting Data from a 3G2A5-NC111-EV1 PCU
	4-7 Operations for Handling Errors
	4-8 Table of Operations

	SECTION 5 Reading and Writing C500-NC222-E Data
	5-1 Writing PCU Data
	5-2 Writing Positioning Actions WIthout Interpolation
	5-3 Writing Positioning Actions With Linear Interpolation
	5-4 Writing Positioning Actions with Circular-arc Interpolation
	5-5 Writing Parameters
	5-6 Writing Speeds
	5-7 Writing Dwell Times
	5-8 Writing Acceleration and Deceleration Times
	5-9 Writing Synchronous Positioning Actions
	5-10 Writing Zone Settings
	5-11 Reading PCU Data
	5-11-1 Reading X-axis Positiong Actions Without Interpolation
	5-11-2 Reading X-axis Positioning Actions With Interpolation
	5-11-3 Reading X-axis Parameters
	5-11-4 Reading Speeds
	5-11-5 Reading X-axis Dwell Times
	5-11-6 Reading X-axis Acceleration and Deceleration Times
	5-11-7 Reading X-axis Synchronous Positiong Actions
	5-11-8 Reading X-axis Zone Settings

	5-12 Inserting Positioning Actions
	5-13 Deleting Positioning Actions
	5-14 PCU Data and Setting Ranges

	SECTION 6 C500-NC222-E Operations
	6-1 Executing Monitor and Override
	6-2 Origin Search
	6-3 Start, Home Shift Start
	6-4 Jogging
	6-5 Inching
	6-6 Teaching
	6-7 Change Current Position
	6-8 Deceleration Stop
	6-9 Emergency Stop
	6-10 Setting OUT1 and OUT 2 Outputs
	6-11 Writing PCU Data to EEPROM
	6-12 Reading Data from EEPROM
	6-13 Error Displays
	6-14 Resetting Errors
	6-15 PC Protect
	6-16 External Input Protect
	6-17 Command Tracing
	6-18 Servomotor Free

	SECTION 7 Reading and Writing 3G2A5-NC111-EV1 Data
	7-1 Wriring Parameters
	7-2 Writing Speeds
	7-3 Writing Positioning Actions
	7-4 Writing Parameters
	7-5 Reading Speeds
	7-6 Reading Positioning Actions
	7-7 Inserting Positioning Actions
	7-8 Deleting Positioning Actions
	7-9 PCU Data and Setting Ranges

	SECTION 8 3G2A5-NC111-EV1 Operations
	8-1 Origin Search
	8-2 Step Execution
	8-3 Manual Operation
	8-4 Teaching
	8-5 Emergency Stop
	8-6 Error Displays

	Appendix A - Standard Models
	Appendix B - Error Code Displays and Error Processing
	Appendix C - Specifications and External Dimensions
	Appendix D - Coding Sheets for C500-NC222-E
	Appendix E - Coding Sheets for 3G2A5-NC111-EV1
	Index
	Revision History

