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&�0& 3URJUDP &RGLQJ 6KHHW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
'�0& 3DUDPHWHU 6HWWLQJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
(� 3RVLWLRQ 'DWD &RGLQJ 6KHHW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

*ORVVDU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
,QGH[ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HYLVLRQ +LVWRU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



L[

$ERXW WKLV 0DQXDO�
7KLV PDQXDO SURYLGHV GHWDLOV RQ WKH IHDWXUHV DQG RSHUDWLRQ RI WKH &9����0&��� DQG &9����0&���0R�
WLRQ &RQWURO 8QLWV DQG LQFOXGHV WKH VHFWLRQV GHVFULEHG EHORZ�

3OHDVH UHDG WKLV PDQXDO DQG WKH RWKHU PDQXDOV UHODWHG WR WKH &9����0&��� DQG &9����0&��� 0RWLRQ
&RQWURO 8QLWV FDUHIXOO\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG EHIRUH DWWHPSWLQJ WR LQVWDOO
DQG RSHUDWH WKH 0RWLRQ &RQWURO 8QLWV�

7KHUH DUH IRXU PDQXDOV XVHG ZLWK WKH &9����0&��� DQG &9����0&��� 0RWLRQ &RQWURO 8QLWV �0&
8QLWV�� 7KHVH PDQXDOV 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�
&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�

:���

6HFWLRQ � VKRZV WKHPDLQ FRPSRQHQWV RI WKH0RWLRQ&RQWURO 8QLW� H[SODLQV LWV LQGLFDWRUV� XQLW QXPEHU DQG
',3 VZLWFK VHWWLQJV� DQG GHVFULEHV KRZ WR LQVWDOO WKH 8QLW�

6HFWLRQ � GHVFULEHV KRZ WR FRQQHFW WR WKH ,�2� '59� DQG 03* FRQQHFWRUV DQG VKRZV WKH LQWHUIDFH FLU�
FXLWV IRU DOO RI WKH FRQQHFWRUV�

6HFWLRQ � H[SODLQV KRZ WR FRQQHFW D SHUVRQDO FRPSXWHU RU D 7HDFKLQJ %R[�

6HFWLRQ � GHVFULEHV WKH WKUHH NLQGV RI GDWD �V\VWHP SDUDPHWHUV� SRVLWLRQ GDWD� DQG UHJLVWHUV� XVHG LQ0&
8QLW IXQFWLRQV�

6HFWLRQ � GHVFULEHV WKH IXQFWLRQV LQ WKH * ODQJXDJH�

6HFWLRQ � GHVFULEHV WKH LQWHUIDFH DUHD XVHG WR H[FKDQJH LQIRUPDWLRQ EHWZHHQ WKH 3& DQG0& 8QLW� VXFK
DV FRPPDQGV IURP WKH 3& DQG VWDWXV LQIRUPDWLRQ IURP WKH 0& 8QLW�

6HFWLRQ � GHVFULEHV KRZ WR IL[ WKH ORFDWLRQ RI WKH RULJLQ XVHG DV D UHIHUHQFH SRLQW LQ SRVLWLRQLQJ RSHUD�
WLRQV�

6HFWLRQ � GHVFULEHV WHDFKLQJ� ZKLFK UHDGV HDFK D[LV· FXUUHQW SRVLWLRQ DV SRVLWLRQ GDWD�

6HFWLRQ � SURYLGHV VDPSOH PRWLRQ FRQWURO SURJUDPV ZULWWHQ LQ * ODQJXDJH�

6HFWLRQ �� GHVFULEHV WKH HUURUV WKDW PLJKW RFFXU GXULQJ RSHUDWLRQ� WKHLU SUREDEOH FDXVHV� DQG SRVVLEOH
UHPHGLHV�

6HFWLRQ �� GHVFULEHV WKH PDLQWHQDQFH DQG LQVSHFWLRQ QHFHVVDU\ WR HQVXUH SURSHU RSHUDWLRQ RI WKH 0&
8QLW�

7KH$SSHQGLFHV SURYLGH WLPLQJ FKDUWV WKDW VKRZ WKH RSHUDWLRQ RI FRQWURO ELWV DQG IODJV ZKHQ WKH 0&8QLW
LV RSHUDWHG LQ PDQXDO RU DXWRPDWLF PRGH� DGGLWLRQDO RULJLQ VHDUFK SDWWHUQV� SURJUDP FRGLQJ VKHHW�
SDUDPHWHU VHWWLQJV VKHHW� DQG SRVLWLRQ GDWD FRGLQJ VKHHW�

:$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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6(&7,21 �
&RPSRQHQWV DQG 6ZLWFK 6HWWLQJV

7KLV VHFWLRQ VKRZV WKH PDLQ FRPSRQHQWV RI WKH 0RWLRQ &RQWURO 8QLW� H[SODLQV LWV LQGLFDWRUV� XQLW QXPEHU DQG ',3 VZLWFK
VHWWLQJV� DQG GHVFULEHV KRZ WR LQVWDOO WKH 8QLW�

��� &RPSRQHQWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QGLFDWRUV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ WKH 8QLW 1XPEHU �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ WKH ',3 6ZLWFK �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVWDOOLQJ WKH 0& 8QLW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

��� &RPSRQHQWV
7KH IROORZLQJ GLDJUDP VKRZV WKH PDLQ FRPSRQHQWV RI WKH &9����0&��� DQG
&9����0&��� 0RWLRQ &RQWURO 8QLWV �0& 8QLWV�� 7KH RQO\ GLIIHUHQFH EHWZHHQ
WKH 8QLWV LV WKDW WKH &9����0&��� KDV FRQQHFWRUV DQG LQGLFDWRUV IRU 8 DQG =
D[HV�

&9����0&��� &9����0&���

,QGLFDWRUV

8QLW QXPEHU
VHWWLQJ VZLWFKHV

'59 ;�<
&RQQHFWRUV

7HDFKLQJ %R[
&RQQHFWRUV

'59 =�8 &RQQHFWRU

,�2 &RQQHFWRUV

',3 6ZLWFKHV

03*
&RQQHFWRUV

1RWH 5HIHU WR 6HFWLRQ � :LULQJ IRU GHWDLOV RQ ZLULQJ WKH 0& 8QLW�

&RPSRQHQWV 6HFWLRQ ���



�

��� ,QGLFDWRUV
7KH IROORZLQJ WDEOH VKRZV WKH PHDQLQJ RI WKH LQGLFDWRUV RQ WKH IURQW RI WKH 8QLW�

,QGLFDWRU &RORU 6WDWXV 0HDQLQJ
81,7 581 *UHHQ 21 ,QLWLDOL]DWLRQ ZDV FRPSOHWHG QRUPDOO\�

2)) $ SRZHU LQWHUUXSWLRQ RFFXUUHG� WKH 8QLW ZDV
UHVHW IURP WKH 3&� RU WKH 0& 8QLW LV IDXOW\�

81,7 (55 5HG 21 $Q HUURU RFFXUUHG LQ WKH 0& 8QLW�
2)) 7KH 0& 8QLW LV RSHUDWLQJ QRUPDOO\�

'59 (55 5HG 21 $Q HUURU RFFXUUHG LQ WKH VHUYRGULYHU�
2)) 7KH VHUYRGULYHU LV RSHUDWLQJ QRUPDOO\�

%$7 /2: 5HG 21 7KH EDWWHU\ YROWDJH KDV GURSSHG�
2)) 7KH EDWWHU\ YROWDJH LV QRUPDO�

;� <� =� RU 8
&&:

2UDQJH 21 7KH PRWRU LV URWDWLQJ FRXQWHUFORFNZLVH�
&&:
�; RU < IRU
0&����

2)) 7KH PRWRU LV VWRSSHG RU URWDWLQJ
FRXQWHUFORFNZLVH�

;� <� =� RU 8
&:

2UDQJH 21 7KH PRWRU LV URWDWLQJ FORFNZLVH�
&:
�; RU < IRU
0&����

2)) 7KH PRWRU LV VWRSSHG RU URWDWLQJ FORFNZLVH�

1RWH ,QGLFDWRUV � WKURXJK � SURYLGH GHWDLOV RQ WKH HUURU ZKHQ WKH 81,7 (55 RU '59
(55 LQGLFDWRU LV 21� 5HIHU WR ���� (UURU ,QGLFDWRUV IRU GHWDLOV�

��� 6HWWLQJ WKH 8QLW 1XPEHU
7KH XQLW QXPEHU VHWWLQJ GHWHUPLQHV ZKLFK &,2 $UHD DQG '0 $UHD ZRUGV DUH DO�
ORFDWHG WR WKH 0& 8QLW� 7KHVH ZRUGV DUH XVHG WR WUDQVIHU GDWD EHWZHHQ WKH 3&
DQG 0& 8QLW DQG DUH NQRZQ DV WKH ´3& GDWD DUHD LQWHUIDFH�µ

$OORFDWHG :RUGV 7KHUH DUH ��ZRUGV DOORFDWHG LQ WKH&,2 $UHD DQG ���ZRUGV DOORFDWHG LQ WKH'0
$UHD� 7KH ZRUGV LQ WKH 3& GDWD DUHD LQWHUIDFH FDQ EH FDOFXODWHG IURP WKH IRUPX�
ODH VKRZQ LQ WKH IROORZLQJ WDEOH� 5HIHU WR 6HFWLRQ � 3& 'DWD $UHD ,QWHUIDFH IRU
PRUH GHWDLOV�

8QLW QXPEHU &,2 ZRUGV '0 ZRUGV
Q �� WR ��� &,2 ���� � �� � Q

WR
&,2 ���� � �� � Q

'����� � ��� � Q
WR

'����� � ��� � Q

8QLW 1XPEHU 6HWWLQJ 7KH XQLW QXPEHU FDQ EH VHW IURP � WR ��� 7KH OHIW VZLWFK LV WKH ��V GLJLW �� RU ��
DQG WKH ULJKW VZLWFK LV WKH �V GLJLW�

8QLW QXPEHU

6HWWLQJ WKH 8QLW 1XPEHU 6HFWLRQ ���



�

1RWH �� ,I WKH XQLW QXPEHU LV JUHDWHU WKDQ ��� DQ HUURU �LQYDOLG XQLW QXPEHU HUURU� ZLOO
RFFXU ZKHQ WKH SRZHU LV WXUQHG 21�

�� %H VXUH WKDW QRQH RI WKH &38%XV 8QLWV· XQLW QXPEHUV KDYH EHHQ GXSOLFDWHG
ZKHQ FRQQHFWLQJ PRUH WKDQ RQH &38 %XV 8QLW WR D VLQJOH 3&�

��� 6HWWLQJ WKH ',3 6ZLWFK
,W PD\ EH QHFHVVDU\ WR VHW WKH',3 VZLWFKZKHQ XVLQJ WKH 7HDFKLQJ %R[ DQG*��
�OLQHDU LQWHUSRODWLRQ� IXQFWLRQ� 5HPRYH WKH FRYHU IURP WKH IURQW RI WKH 8QLW WR DF�
FHVV WKH ',3 VZLWFK� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

',3 VZLWFK

&RYHU

',3 6ZLWFK 6HWWLQJV 3LQ � RI WKH ',3 VZLWFK FRQWUROV WKH ODQJXDJH GLVSOD\HG RQ WKH 7HDFKLQJ %R[� DV
VKRZQ LQ WKH IROORZLQJ WDEOH�

3LQ 6HWWLQJ 8VDJH
� 2)) /HDYH WKLV SLQ VHW WR 2)) �WKH IDFWRU\ VHWWLQJ��
� 2)) 7KH 7HDFKLQJ %R[ ZLOO GLVSOD\ -DSDQHVH WH[W ZKHQ WKLV SLQ LV 2))�

21 7KH 7HDFKLQJ %R[ ZLOO GLVSOD\ (QJOLVK WH[W ZKHQ WKLV SLQ LV 21�
�
�6HH
QRWH�

2)) ,I WKH GHVLJQDWHG OLQHDU LQWHUSRODWLRQ VSHHG H[FHHGV WKH PD[LPXP
LQWHUSRODWLRQ IHHG VSHHG �D YDOXH VHW YLD WKH V\VWHP SDUDPHWHU� RI
WKH D[LV WR EH PRYHG� OLQHDU LQWHUSRODWLRQ LV SHUIRUPHG DW WKH
ORZHVW PD[LPXP LQWHUSRODWLRQ IHHG VSHHG RI WKH D[HV WR EH
PRYHG�

21 ,I WKH GHVLJQDWHG OLQHDU LQWHUSRODWLRQ VSHHG FRQYHUWHG IRU HDFK
D[LV H[FHHGV WKH PD[LPXP LQWHUSRODWLRQ IHHG VSHHG RI WKH D[LV WR
EH PRYHG� OLQHDU LQWHUSRODWLRQ LV SHUIRUPHG WR PRYH HLWKHU RQH RI
WKH D[HV DW WKH PD[LPXP LQWHUSRODWLRQ IHHG VSHHG�

� WR � ��� /HDYH WKHVH SLQV VHW WR 2)) �WKH IDFWRU\ VHWWLQJV��

1RWH 7KH 21 VHWWLQJ RI SLQ � ZLOO EH HIIHFWLYH RQ 8QLWV PDQXIDFWXUHG RQ DQG DIWHU -XO\
��� ����� $V IRU 8QLWVPDQXIDFWXUHG EHIRUH WKLV GDWH� RQO\ WKH2)) VHWWLQJ ZLOO EH
HIIHFWLYH UHJDUGOHVV RI WKH 21�2)) VHWWLQJ�

7KH 7HDFKLQJ %R[ GLVSOD\ ODQJXDJH VHOHFWRU �SLQ �� LV UHIHUHQFHG RQO\ ZKHQ WKH
3& LV WXUQHG 21� &KDQJLQJ WKH VHWWLQJ RI SLQ � ZRQ·W FKDQJH WKH GLVSOD\ ODQ�
JXDJH LI WKH 3& LV DOUHDG\ 21�

)RU D GHWDLOHG GHVFULSWLRQ RI LQWHUSRODWLRQ RSHUDWLRQV WKURXJK SLQ � VHWWLQJV� UHIHU
WR SDJH 12 7$*�

6HWWLQJ WKH ',3 6ZLWFK 6HFWLRQ ���



�

��� ,QVWDOOLQJ WKH 0& 8QLW
7KLV VHFWLRQ H[SODLQV KRZ WR PRXQW WKH 0& 8QLW WR D &38 %DFNSODQH� %HIRUH
PRXQWLQJ WKH 8QLW� PDNH VXUH WKDW WKH &38 %DFNSODQH·V 3RZHU 6XSSO\ 8QLW LV
WXUQHG 2))�
7KHPRXQWLQJ SRVLWLRQ RI WKH 3RZHU 6XSSO\ 8QLW DQG &38DUH IL[HG� 7KH0&8QLW
FDQ EHPRXQWHG LQ DQ\ RQH RI WKH UHPDLQLQJ VORWV� 7KH IROORZLQJ H[DPSOH VKRZV
D &9����%&��� %DFNSODQH�

0RXQW WKH 0& 8QLW LQ DQ\ RI WKHVH VORWV�

&RQQHFWRU IRU
([SDQVLRQ ,�2 5DFN

&RQQHFWRU IRU
,�2 &RQWURO 8QLW

0RXQWLQJ KROHV
�)RXU� 0� KROHV�

&RQQHFWRU IRU
3RZHU 6XSSO\ 8QLW

+DQGOH �� RI ��

&RQQHFWRU IRU &38

,QVHUW WKH 8QLW VWUDLJKW DKHDG� VR WKDW WKH FRQQHFWRUV RQ WKH EDFN RI WKH 8QLW OLQH
XS ZLWK WKRVH RQ WKH %DFNSODQH� 2QFH WKH 8QLW KDV EHHQ PRXQWHG LQ WKH SURSHU
SRVLWLRQ� XVH D VWDQGDUG VFUHZGULYHU WR WLJKWHQ WKH VFUHZV DW WKH WRS DQG WKH ERW�
WRP�

&RQQHFWRUV

%DFNSODQH

0& 8QLW

,QVWDOOLQJ WKH 0& 8QLW 6HFWLRQ ���



�

6(&7,21 �
:LULQJ

7KLV VHFWLRQ GHVFULEHV KRZ WR FRQQHFW WR WKH ,�2� '59� DQG 03* FRQQHFWRUV DQG VKRZV WKH LQWHUIDFH FLUFXLWV IRU DOO RI WKH
FRQQHFWRUV�

��� ,�2 &RQQHFWRU �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3LQ $OORFDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLRQ ([DPSOH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� '59 &RQQHFWRUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3LQ $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLRQ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 03* &RQQHFWRU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3LQ $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLRQ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QWHUIDFH &LUFXLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,�2 DQG '59 &RQQHFWRU &LUFXLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 03* &RQQHFWRU &LUFXLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� ,�2 &RQQHFWRU
7KH ,�2 FRQQHFWRU LV XVHG SULPDULO\ IRU ZLULQJ WR H[WHUQDO ,�2� 7KHUH DUH FRQQHF�
WLRQV IRU HDFK D[LV·V &: DQG &&: OLPLW LQSXWV� VWRS LQSXWV� DQG RULJLQ SUR[LPLW\
LQSXWV� DV ZHOO DV JHQHUDO ,�2 FRQQHFWLRQV�

����� 3LQ $OORFDWLRQ
$ %HOORZV ���SLQ KDOI�SLWFK SOXJ DQG FDVH DUH LQFOXGHG ZLWK WKH 8QLW�

&9����0&��� 3LQ $OORFDWLRQ 7KH IROORZLQJ GLDJUDP VKRZV WKH SLQ DOORFDWLRQ IRU WKH &9����0&����

&9����0&��� 3LQ $OORFDWLRQ 7KH IROORZLQJ GLDJUDP VKRZV WKH SLQ DOORFDWLRQ IRU WKH &9����0&����

3LQ )XQFWLRQV 7KH IROORZLQJ WDEOH H[SODLQV WKH IXQFWLRQV RI WKH �� SLQV LQ WKH ,�2 FRQQHFWRU�

3LQ 6\PERO� 1DPH )XQFWLRQ
� ���9 �� 9'& LQSXW &RQQHFWV WR WKH � WHUPLQDO RI WKH ���9'& H[WHUQDO SRZHU

VXSSO\�
� ;&:/�1&� ;�D[LV &: OLPLW LQSXW /LPLWV PRYHPHQW RI WKH ;�D[LV LQ WKH &: GLUHFWLRQ�
� <&:/�1&� <�D[LV &: OLPLW LQSXW /LPLWV PRYHPHQW RI WKH <�D[LV LQ WKH &: GLUHFWLRQ�
� ;&&:/�1&� ;�D[LV &&: OLPLW LQSXW /LPLWV PRYHPHQW RI WKH ;�D[LV LQ WKH &&: GLUHFWLRQ�
� <&&:/�1&� <�D[LV &&: OLPLW LQSXW /LPLWV PRYHPHQW RI WKH <�D[LV LQ WKH &&: GLUHFWLRQ�
� ;6723�1&� ;�D[LV VWRS LQSXW ,QYDOLGDWHV WKH ;�D[LV·V UXQ RXWSXW DQG VWRSV LW�
� <6723�1&� <�D[LV VWRS LQSXW ,QYDOLGDWHV WKH <�D[LV·V UXQ RXWSXW DQG VWRSV LW�
� ,1��12� *HQHUDO LQSXW � *HQHUDO LQSXW �
� ,1��12� *HQHUDO LQSXW � *HQHUDO LQSXW �
�� ;25*�1&�12�� ;�D[LV RULJLQ SUR[LPLW\ LQSXW 8VHG IRU WKH ;�D[LV RULJLQ VHDUFK�
�� <25*�1&�12�� <�D[LV RULJLQ SUR[LPLW\ LQSXW 8VHG IRU WKH <�D[LV RULJLQ VHDUFK�
�� 287� *HQHUDO RXWSXW � *HQHUDO RXWSXW �
�� 287� *HQHUDO RXWSXW � *HQHUDO RXWSXW �
�� '& *1' �� 9'& LQSXW JURXQG &RQQHFWV WR WKH ï WHUPLQDO �� 9� RI WKH ���9'& H[WHUQDO

SRZHU VXSSO\�
�� =&:/�1&�� =�D[LV &: OLPLW LQSXW /LPLWV PRYHPHQW RI WKH =�D[LV LQ WKH &: GLUHFWLRQ�
�� 8&:/�1&�� 8�D[LV &: OLPLW LQSXW /LPLWV PRYHPHQW RI WKH 8�D[LV LQ WKH &: GLUHFWLRQ�
�� =&&:/�1&�� =�D[LV &&: OLPLW LQSXW /LPLWV PRYHPHQW RI WKH =�D[LV LQ WKH &&: GLUHFWLRQ�
�� 8&&:/�1&�� 8�D[LV &&: OLPLW LQSXW /LPLWV PRYHPHQW RI WKH 8�D[LV LQ WKH &&: GLUHFWLRQ�

,�2 &RQQHFWRU 6HFWLRQ ���



�

3LQ )XQFWLRQ1DPH6\PERO�

�� =6723�1&�� =�D[LV VWRS LQSXW ,QYDOLGDWHV WKH =�D[LV·V UXQ RXWSXW DQG VWRSV LW�
�� 86723�1&�� 8�D[LV VWRS LQSXW ,QYDOLGDWHV WKH 8�D[LV·V UXQ RXWSXW DQG VWRSV LW�
�� ,1��12� *HQHUDO LQSXW � *HQHUDO LQSXW �
�� ,1��12� *HQHUDO LQSXW � *HQHUDO LQSXW �
�� =25*�1&�12���� =�D[LV RULJLQ SUR[LPLW\ LQSXW 8VHG IRU WKH =�D[LV RULJLQ VHDUFK�
�� 825*�1&�12���� 8�D[LV RULJLQ SUR[LPLW\ LQSXW 8VHG IRU WKH 8�D[LV RULJLQ VHDUFK�
�� 287� *HQHUDO RXWSXW � *HQHUDO RXWSXW �
�� 287� *HQHUDO RXWSXW � *HQHUDO RXWSXW �

1RWH �� ´1&µ VWDQGV IRU QRUPDOO\ FORVHG DQG ´12µ VWDQGV IRU QRUPDOO\ RSHQ� $OZD\V
VKRUW QRUPDOO\ FORVHG LQSXW WHUPLQDOV ZKLFK DUHQ·W XVHG�

�� (LWKHU 1& RU 12 ORJLF FDQ EH XVHG� 7KLV VHWWLQJ LV D PHFKDQLFDO SDUDPHWHU
�2ULJLQ 3UR[LPLW\ ,QSXW /RJLF� VHW ZLWK 0& 6XSSRUW 6RIWZDUH�

�� 3LQV �� WKURXJK ��� ��� DQG �� DUHQ·W XVHG LQ WKH &9����0&����

����� &RQQHFWLRQ ([DPSOH
7KH IROORZLQJ GLDJUDP VKRZV DQ H[DPSOH FRQQHFWLRQ IRU MXVW WKH ;�D[LV�

,�2 FRQQHFWRU

&&: OLPLW LQSXW 2ULJLQ SUR[LPLW\
LQSXW

&: OLPLW LQSXW

6WRS LQSXW

'& 3RZHU
6XSSO\

��� 9

� 9

,�2 &RQQHFWRU 6HFWLRQ ���



��

��� '59 &RQQHFWRUV
7KH '59 FRQQHFWRUV DUH XVHG SULPDULO\ WR FRQQHFW VHUYRGULYHUV� 7KH '59 ;�<
FRQQHFWRU LV IRU WKH ; DQG < D[HV DQG WKH '59 =�8 FRQQHFWRU LV IRU WKH = DQG 8
D[HV�

����� 3LQ $OORFDWLRQ
$ %HOORZV ���SLQ KDOI�SLWFK FRQQHFWRU DQG FDVH DUH LQFOXGHG ZLWK WKH 8QLW�

'59 ;�< 3LQ $OORFDWLRQ 7KH IROORZLQJ GLDJUDP VKRZV WKH SLQ DOORFDWLRQ IRU WKH '59 ;�< FRQQHFWRU� 3LQV
� WKURXJK � DQG �� WKURXJK �� DUHQ·W XVHG�

'59 =�8 3LQ $OORFDWLRQ 7KH IROORZLQJ GLDJUDP VKRZV WKH SLQ DOORFDWLRQ IRU WKH IRU WKH '59 =�8 FRQQHF�
WRU� 3LQV � WKURXJK � DQG �� WKURXJK �� DUHQ·W XVHG� �7KH &9����0&��� LVQ·W
HTXLSSHG ZLWK WKLV FRQQHFWRU��

'59 &RQQHFWRUV 6HFWLRQ ���



��

'59 ;�< 3LQ )XQFWLRQV 7KH IROORZLQJ WDEOH H[SODLQV WKH IXQFWLRQV RI WKH SLQV LQ WKH '59 ;�< FRQQHFWRU�

3LQ 6\PERO 1DPH )XQFWLRQ
� ���9 �� 9'& LQSXW ([WHUQDO SRZHU VXSSO\·V ���9'& LQSXW �IRU WKH ;�< D[HV��
� '& *1' �� 9'& LQSXW JURXQG ([WHUQDO SRZHU VXSSO\·V ���9'& JURXQG �IRU WKH ;�< D[HV��
� ;$/0 ;�D[LV DODUP LQSXW 'ULYHU DODUP LQSXW IRU WKH ;�D[LV
� ;581 ;�D[LV UXQ RXWSXW 'ULYHU UXQ RXWSXW IRU WKH ;�D[LV
� ;$/056 ;�D[LV DODUP UHVHW RXWSXW 5HVHW RXWSXW IRU WKH ;�D[LV·V GULYHU DODUP�
� WR � ��� ��� 1RW XVHG�
�� ;�*1' ;�D[LV IHHGEDFN JURXQG )HHGEDFN JURXQG IRU WKH ;�D[LV
�� ;�$ ;�D[LV SKDVH $ LQSXW 3KDVH $ IHHGEDFN LQSXW IRU WKH ;�D[LV
�� ;�$ ;�D[LV SKDVH $ LQSXW 3KDVH $ IHHGEDFN LQSXW IRU WKH ;�D[LV
�� ;�% ;�D[LV SKDVH % LQSXW 3KDVH % IHHGEDFN LQSXW IRU WKH ;�D[LV
�� ;�% ;�D[LV SKDVH % LQSXW 3KDVH % IHHGEDFN LQSXW IRU WKH ;�D[LV
�� ;�= ;�D[LV SKDVH = LQSXW 3KDVH = IHHGEDFN LQSXW IRU WKH ;�D[LV
�� ;�= ;�D[LV SKDVH = LQSXW 3KDVH = IHHGEDFN LQSXW IRU WKH ;�D[LV
�� ;287 ;�D[LV VSHHG FRQWURO 6SHHG FRQWURO YROWDJH WR WKH ;�D[LV GULYHU
�� ;$*1' ;�D[LV VSHHG FRQWURO JURXQG *URXQG IRU WKH ;�D[LV·V VSHHG FRQWURO YROWDJH
�� �)��9 �� 9'& RXWSXW 6XSSOLHV ���9'& LQSXW WR WKH GULYHU �IRU WKH ;�< D[HV��
�� )'& *1' �� 9'& RXWSXW JURXQG *URXQG IRU ���9'& RXWSXWV �IRU WKH ;�< D[HV��
�� <$/0 <�D[LV DODUP LQSXW 'ULYHU DODUP LQSXW IRU WKH <�D[LV
�� <581 <�D[LV UXQ RXWSXW 'ULYHU UXQ RXWSXW IRU WKH <�D[LV
�� <$/056 <�D[LV DODUP UHVHW RXWSXW 5HVHW RXWSXW IRU WKH <�D[LV·V GULYHU DODUP�
�� WR �� ��� ��� 1RW XVHG�
�� <�*1' <�D[LV IHHGEDFN JURXQG )HHGEDFN JURXQG IRU WKH <�D[LV
�� <�$ <�D[LV SKDVH $ LQSXW 3KDVH $ IHHGEDFN LQSXW IRU WKH <�D[LV
�� <�$ <�D[LV SKDVH $ LQSXW 3KDVH $ IHHGEDFN LQSXW IRU WKH <�D[LV
�� <�% <�D[LV SKDVH % LQSXW 3KDVH % IHHGEDFN LQSXW IRU WKH <�D[LV
�� <�% <�D[LV SKDVH % LQSXW 3KDVH % IHHGEDFN LQSXW IRU WKH <�D[LV
�� <�= <�D[LV SKDVH = LQSXW 3KDVH = IHHGEDFN LQSXW IRU WKH <�D[LV
�� <�= <�D[LV SKDVH = LQSXW 3KDVH = IHHGEDFN LQSXW IRU WKH <�D[LV
�� <287 <�D[LV VSHHG FRQWURO 6SHHG FRQWURO YROWDJH WR WKH <�D[LV GULYHU
�� <$*1' <�D[LV VSHHG FRQWURO JURXQG *URXQG IRU WKH <�D[LV·V VSHHG FRQWURO YROWDJH

'59 &RQQHFWRUV 6HFWLRQ ���



��

'59 =�8 3LQ )XQFWLRQV 7KH IROORZLQJ WDEOH H[SODLQV WKH IXQFWLRQV RI WKH SLQV LQ WKH '59 =�8 FRQQHFWRU�
7KLV FRQQHFWRU LV QRW DYDLODEOH RQ WKH &9����0&����

3LQ 6\PERO 1DPH )XQFWLRQ
� ���9 �� 9'& LQSXW ([WHUQDO SRZHU VXSSO\·V ���9'& LQSXW �IRU WKH =�8 D[HV��
� '& *1' �� 9'& LQSXW JURXQG ([WHUQDO SRZHU VXSSO\·V ���9'& JURXQG �IRU WKH =�8 D[HV��
� =$/0 =�D[LV DODUP LQSXW 'ULYHU DODUP LQSXW IRU WKH =�D[LV
� =581 =�D[LV UXQ RXWSXW 'ULYHU UXQ RXWSXW IRU WKH =�D[LV
� =$/056 =�D[LV DODUP UHVHW RXWSXW 5HVHW RXWSXW IRU WKH =�D[LV·V GULYHU DODUP�
� WR � ��� ��� 1RW XVHG�
�� =�*1' =�D[LV IHHGEDFN JURXQG )HHGEDFN JURXQG IRU WKH =�D[LV
�� =�$ =�D[LV SKDVH $ LQSXW 3KDVH $ IHHGEDFN LQSXW IRU WKH =�D[LV
�� =�$ =�D[LV SKDVH $ LQSXW 3KDVH $ IHHGEDFN LQSXW IRU WKH =�D[LV
�� =�% =�D[LV SKDVH % LQSXW 3KDVH % IHHGEDFN LQSXW IRU WKH =�D[LV
�� =�% =�D[LV SKDVH % LQSXW 3KDVH % IHHGEDFN LQSXW IRU WKH =�D[LV
�� =�= =�D[LV SKDVH = LQSXW 3KDVH = IHHGEDFN LQSXW IRU WKH =�D[LV
�� =�= =�D[LV SKDVH = LQSXW 3KDVH = IHHGEDFN LQSXW IRU WKH =�D[LV
�� =287 =�D[LV VSHHG FRQWURO 6SHHG FRQWURO YROWDJH WR WKH =�D[LV GULYHU
�� =$*1' =�D[LV VSHHG FRQWURO JURXQG *URXQG IRU WKH =�D[LV·V VSHHG FRQWURO YROWDJH
�� �)��9 �� 9'& RXWSXW 6XSSOLHV ���9'& LQSXW WR WKH GULYHU �IRU WKH =�8 D[HV��
�� )'& *1' �� 9'& RXWSXW JURXQG *URXQG IRU ���9'& RXWSXWV �IRU WKH =�8 D[HV��
�� 8$/0 8�D[LV DODUP LQSXW 'ULYHU DODUP LQSXW IRU WKH 8�D[LV
�� 8581 8�D[LV UXQ RXWSXW 'ULYHU UXQ RXWSXW IRU WKH 8�D[LV
�� 8$/056 8�D[LV DODUP UHVHW RXWSXW 5HVHW RXWSXW IRU WKH 8�D[LV·V GULYHU DODUP�
�� WR �� ��� ��� 1RW XVHG�
�� 8�*1' 8�D[LV IHHGEDFN JURXQG )HHGEDFN JURXQG IRU WKH 8�D[LV
�� 8�$ 8�D[LV SKDVH $ LQSXW 3KDVH $ IHHGEDFN LQSXW IRU WKH 8�D[LV
�� 8�$ 8�D[LV SKDVH $ LQSXW 3KDVH $ IHHGEDFN LQSXW IRU WKH 8�D[LV
�� 8�% 8�D[LV SKDVH % LQSXW 3KDVH % IHHGEDFN LQSXW IRU WKH 8�D[LV
�� 8�% 8�D[LV SKDVH % LQSXW 3KDVH % IHHGEDFN LQSXW IRU WKH 8�D[LV
�� 8�= 8�D[LV SKDVH = LQSXW 3KDVH = IHHGEDFN LQSXW IRU WKH 8�D[LV
�� 8�= 8�D[LV SKDVH = LQSXW 3KDVH = IHHGEDFN LQSXW IRU WKH 8�D[LV
�� 8287 8�D[LV VSHHG FRQWURO 6SHHG FRQWURO YROWDJH WR WKH 8�D[LV GULYHU
�� 8$*1' 8�D[LV VSHHG FRQWURO JURXQG *URXQG IRU WKH 8�D[LV·V VSHHG FRQWURO YROWDJH

'59 &RQQHFWRUV 6HFWLRQ ���
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����� &RQQHFWLRQ ([DPSOH

7KH IROORZLQJ GLDJUDP VKRZV DQ H[DPSOH FRQQHFWLRQ IRU WKH &9����0&���
ZKHQ XVLQJ DQ ,QFUHPHQWDO (QFRGHU�

&9����0&��� 0& 8QLW

$& 6HUYRGULYHU�� 9'& LQSXW

�� 9'& LQSXW JURXQG

; �=��D[LV DODUP LQSXW

; �=��D[LV UXQ RXWSXW

; �=��D[LV DODUP UHVHW RXWSXW

���

���

���

���

; �=��D[LV IHHGEDFN JURXQG

; �=��D[LV SKDVH $ LQSXW

; �=��D[LV SKDVH $ LQSXW

; �=��D[LV SKDVH % LQSXW

; �=��D[LV SKDVH % LQSXW

; �=��D[LV SKDVH = LQSXW

; �=��D[LV SKDVH = LQSXW

; �=��D[LV VSHHG FRQWURO

; �=��D[LV VSHHG FRQWURO JURXQG

�� 9'& RXWSXW

�� 9'& RXWSXW JURXQG

< �8��D[LV DODUP LQSXW

< �8��D[LV UXQ RXWSXW

< �8��D[LV DODUP UHVHW RXWSXW

���

���

���

���

< �8��D[LV IHHGEDFN JURXQG

< �8��D[LV SKDVH $ LQSXW

< �8��D[LV SKDVH $ LQSXW

< �8��D[LV SKDVH % LQSXW

< �8��D[LV SKDVH % LQSXW

< �8��D[LV SKDVH = LQSXW

< �8��D[LV SKDVH = LQSXW

< �8��D[LV VSHHG FRQWURO

< �8��D[LV VSHHG FRQWURO JURXQG

$& 6HUYRGULYHU

'& 3RZHU
6XSSO\

��� 9

� 9

5HG

%ODFN

���

���

���

���

'59 &RQQHFWRUV 6HFWLRQ ���



��

��� 03* &RQQHFWRU
7KH 03* FRQQHFWRU LV XVHG WR FRQQHFW WR WKH 03* �0DQXDO 3XOVH *HQHUDWRU��
8VH D OLQH�GULYHU W\SH RI 03*�

����� 3LQ $OORFDWLRQ
$ 6XPLWRPR��0 ����������9( FRQQHFWRU DQG ��������$����� FDVH DUH LQ�
FOXGHGZLWK WKH8QLW� 7KH IROORZLQJ GLDJUDP VKRZV WKH SLQ DOORFDWLRQ IRU WKH03*
FRQQHFWRU� 3LQV � WKURXJK �� � WKURXJK ��� DQG �� DUHQ·W XVHG�

7KH IROORZLQJ WDEOH H[SODLQV WKH IXQFWLRQV RI WKH SLQV LQ WKH 03* FRQQHFWRU�

3LQ 6\PERO 1DPH )XQFWLRQ
� 03*�$ 03* SKDVH $ LQSXW 3KDVH $ RI WKH 03* LQSXW
� 03*�$ 03* SKDVH $ LQSXW 3KDVH $ RI WKH 03* LQSXW
�� 03*�% 03* SKDVH % LQSXW 3KDVH % RI WKH 03* LQSXW
�� 03*�% 03* SKDVH % LQSXW 3KDVH % RI WKH 03* LQSXW

����� &RQQHFWLRQ ([DPSOH
7KH IROORZLQJ GLDJUDP VKRZV DQ H[DPSOH FRQQHFWLRQ IRU WKH 03* FRQQHFWRU�

03* FRQQHFWRU

'& 3RZHU 6XSSO\

03* SKDVH $ LQSXW

03* SKDVH $ LQSXW

03* SKDVH % LQSXW

03* SKDVH % LQSXW

�� 9

� 9

��� ,QWHUIDFH &LUFXLWV
7KH IROORZLQJ WDEOHV SURYLGH VSHFLILFDWLRQV DQG FLUFXLW GLDJUDPV IRU WKH LQWHUIDFH
FLUFXLWV IRU WKH ,�2� '59� DQG 03* FRQQHFWRUV� 7KH &9����0&��� LVQ·W
HTXLSSHG ZLWK = DQG 8 D[HV�

����� ,�2 DQG '59 &RQQHFWRU &LUFXLWV
7KH FLUFXLW LQ WKH WDEOH EHORZ LV XVHG WR LQWHUIDFH WKH IROORZLQJ LQSXWV�

1& LQSXWV� &:/� &&:/� 6723� DQG $/0 �;� <� =� DQG 8�
12 LQSXWV� ,1 ��� �� �� DQG ��
1& RU 12 LQSXWV� 25* �;� <� =� DQG 8�

,WHP 6SHFLILFDWLRQ &LUFXLW &RQILJXUDWLRQ
5DWHG LQSXW YROWDJH �� 9'& � ���

��� 9
5DWHG LQSXW FXUUHQW ��� P$

��� 9

�� 9'& ��� W21 YROWDJH ���� 9 PLQ�
�� 9'&

� � NW

��� W

2)) YROWDJH ��� 9 PD[� 3KRWRFRXSOHU
��� NW

21 UHVSRQVH WLPH � PV PD[�

2)) UHVSRQVH WLPH ��� PV PD[�

,QWHUIDFH &LUFXLWV 6HFWLRQ ���



��

7KH FLUFXLW LQ WKH WDEOH EHORZ LV XVHG WR LQWHUIDFH RXWSXWV 287� WKURXJK 287��

,WHP 6SHFLILFDWLRQ &LUFXLW &RQILJXUDWLRQ
0D[� VZLWFKLQJ FDSDFLW\ �� P$��� 9'&

��� 9

/HDNDJH FXUUHQW ��� P$ PD[�
2XWSXW

5HVLGXDO YROWDJH ��� 9 PD[�
3KRWRFRXSOHU

([WHUQDO VXSSO\ YROWDJH �� 9'& � ���

7KH FLUFXLW LQ WKH WDEOH EHORZ LV XVHG WR LQWHUIDFH RXWSXWV 581 �;� <� =� DQG 8�
DQG $/056 �;� <� =� DQG 8��

,WHP 6SHFLILFDWLRQ &LUFXLW &RQILJXUDWLRQ
0D[� VZLWFKLQJ FDSDFLW\ �� P$��� 9'&

��� 9

/HDNDJH FXUUHQW ��� P$ PD[�
2XWSXW

5HVLGXDO YROWDJH ��� 9 PD[�
3KRWRFRXSOHU

([WHUQDO VXSSO\ YROWDJH �� 9'& � ���

7KH FLUFXLW LQ WKH WDEOH EHORZ LV XVHG WR LQWHUIDFH RXWSXWV 6287 �;� <� =� DQG 8��

&LUFXLW &RQILJXUDWLRQ

; WR 8 6287� 9 ; WR 8 6287� 9

; WR 8 6*1'
� 9

7KH FLUFXLW LQ WKH WDEOH EHORZ LV XVHG WR LQWHUIDFH SKDVH LQSXWV $� $� %� %� =� DQG=
�IRU WKH ;� <� =� DQG 8 D[HV��

,WHP 6SHFLILFDWLRQ &LUFXLW &RQILJXUDWLRQ
6LJQDO OHYHO (,$ 56�����$

6WDQGDUGV
� 9

,QSXW LPSHGDQFH ��� W

3KDVH $� %� RU =

3KDVH $� %� RU =
���:
��� W

5HVSRQVH IUHTXHQF\ ��� NSSV PD[�
3KDVH $� %� RU =

/LQH UHFHLYHU

,QWHUIDFH &LUFXLWV 6HFWLRQ ���



��

7KH FLUFXLW LQ WKH WDEOH EHORZ LV XVHG WR LQWHUIDFH RXWSXWV 287 �;� <� =� DQG 8��

,WHP 6SHFLILFDWLRQ &LUFXLW &RQILJXUDWLRQ
2XWSXW YROWDJH � WR � �� 9

��� 9

; WR 8 287

/RDG LPSHGDQFH �� .W PLQ�
ï�� 9

; WR 8 $*1'

����� 03* &RQQHFWRU &LUFXLWV
7KH FLUFXLW LQ WKH WDEOH EHORZ LV XVHG WR LQWHUIDFH WKH LQSXWV 03*�$� 03*�$�
03*�%� DQG 03*�%�

,WHP 6SHFLILFDWLRQ &LUFXLW &RQILJXUDWLRQ
5DWHG LQSXW YROWDJH � 9'& � ���

3KDVH $ RU %
5DWHG LQSXW FXUUHQW � P$

3KDVH $ RU %

��� W
� .W

21 YROWDJH � 9 PLQ�

3KRWRFRXSOHU
��� W

� .W

5HVSRQVH IUHTXHQF\ �� NSSV PD[�
3KRWRFRXSOHU

3KDVH $ RU %

,QWHUIDFH &LUFXLWV 6HFWLRQ ���



��

6(&7,21 �
&RQQHFWLQJ 3HULSKHUDO 'HYLFHV

7KLV VHFWLRQ H[SODLQV KRZ WR FRQQHFW D SHUVRQDO FRPSXWHU RU D 7HDFKLQJ %R[�

��� &RQQHFWLQJ D 3HUVRQDO &RPSXWHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 8VLQJ WKH 3HULSKHUDO 'HYLFH &RQQHFWRU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 8VLQJ WKH +RVW /LQN &RQQHFWRU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLQJ WKH 7HDFKLQJ %R[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� &RQQHFWLQJ D 3HUVRQDO &RPSXWHU
7KLV VHFWLRQ H[SODLQV KRZ WR FRQQHFW D SHUVRQDO FRPSXWHU ZLWK 0& 6XSSRUW
6RIWZDUH WR WKH 3&� 7KH SHUVRQDO FRPSXWHU FDQ EH FRQQHFWHG WR WKH 3&·V SH�
ULSKHUDO GHYLFH FRQQHFWRU RU KRVW LQWHUIDFH FRQQHFWRU�

����� 8VLQJ WKH 3HULSKHUDO 'HYLFH &RQQHFWRU
8VH D&9����&,)�� &RQQHFWLQJ&DEOH �VROG VHSDUDWHO\� DQG DQ 56����&VHULDO
FDEOH WR FRQQHFW WKH SHUVRQDO FRPSXWHU WR WKH SHULSKHUDO GHYLFH FRQQHFWRU�

3HUVRQDO FRPSXWHU

56����& SRUW� &RQQHFWLQJ
FDEOH SURYLGHG E\ XVHU

3HULSKHUDO SRUW�
&9����&,)��

&38

$IWHU VHWWLQJ WKH FRPPXQLFDWLRQV IRUPDW� ´3RUW�µ LQ WKH0&6XSSRUW 6RIWZDUH� VHW
WKH FRPPXQLFDWLRQV EDXG UDWH� 7KH EDXG UDWH LV QRUPDOO\ VHW WR ����� ESV� 5HIHU
WR ���� &RPPXQLFDWLRQV)RUPDW LQ WKH0& 6XSSRUW 6RIWZDUH 2SHUDWLRQ0DQXDO
IRU GHWDLOV RQ VHWWLQJ WKH FRPPXQLFDWLRQV IRUPDW�

2QFH WKH FRPPXQLFDWLRQV EDXG UDWH KDV EHHQ VHW LQ WKH FRPSXWHU� VHW WKH 3& WR
WKH VDPH UDWH ZLWK WKH 3&·V ',3 VZLWFK� 7KH EDXG UDWH LV VHW ZLWK SLQV � DQG �� DV
VKRZQ LQ WKH IROORZLQJ WDEOH�

3LQ � VHWWLQJ 3LQ � VHWWLQJ &RPPXQLFDWLRQV UDWH
2)) 2)) ������ ESV
21 2)) ������ ESV
2)) 21 ����� ESV
21 21 ����� ESV

1RWH 5HIHU WR WKH 3&·V 2SHUDWLRQ 0DQXDO IRU PRUH GHWDLOV RQ WKH &38·V ',3 VZLWFK
VHWWLQJV�

����� 8VLQJ WKH +RVW /LQN &RQQHFWRU
&RQQHFW WKH FRPSXWHU WR WKH 3& WKURXJK HLWKHU D ��SLQ RU ���SLQ 56����& SRUW
RQ WKH FRPSXWHU DQG WKH ��SLQ 56����& KRVW LQWHUIDFH FRQQHFWRU RQ WKH 3&
&38�

3HUVRQDO FRPSXWHU

&RQQHFWLQJ FDEOH

56����& SRUW
+RVW /LQN SRUW

&38

&RQQHFWLQJ D 3HUVRQDO &RPSXWHU 6HFWLRQ ���



��

7KH XVHU PXVW SURYLGH D FDEOH WKDW LV ZLUHG IRU WKLV FRQQHFWLRQ DV VKRZQ EHORZ�
7XUQ 2)) WKH FRPSXWHU DQG 3&ZKHQ WKH FRQQHFWLQJ WKH FDEOHV� 7KHPD[LPXP
FDEOH OHQJWK LV �� PHWHUV�

)HPDOH ��SLQ

56����& FRQQHFWRU
)HPDOH ���SLQ

56����& FRQQHFWRU

� 5'

� 6'

� *1'

� 576

� &76

� '75

� '65

� 6'

� 5'

� 576

� &76

� 6*

&RPSXWHU 3&

� 6'

� 5'

� *1'

� 576

� &76

�� '75

� '65

� 6'

� 5'

� 576

� &76

� 6*

&RPSXWHU 3&

0DOH ��SLQ 0DOH ��SLQ

6HW WKH FRPPXQLFDWLRQV IRUPDW� ´+RVW OLQN�µ LQ WKH 0& 6XSSRUW 6RIWZDUH� 7KH
RWKHU SURWRFRO VHWWLQJV DUH QRUPDOO\ VHW DV VKRZQ LQ WKH IROORZLQJ WDEOH� 5HIHU WR
����&RPPXQLFDWLRQV)RUPDW LQ WKH0&6XSSRUW 6RIWZDUH2SHUDWLRQ0DQXDO IRU
GHWDLOV RQ VHWWLQJ WKH FRPPXQLFDWLRQV IRUPDW�

3DUDPHWHU 6HWWLQJ
&RPPXQLFDWLRQV UDWH ����� ESV
8QLW QXPEHU ��
3DULW\ (YHQ SDULW\
'DWD OHQJWK � ELWV
6WRS ELWV � ELWV
5HVSRQVH PRQLWRULQJ WLPH �� V

1RWH 7KH 3&·V VHWWLQJVPXVW PDWFK WKH FRPSXWHU·V VHWWLQJV� 5HIHU WR WKH 3&·V2SHUD�
WLRQ 0DQXDO IRU GHWDLOV RQ WKH 3&·V +RVW /LQN VHWWLQJV�

��� &RQQHFWLQJ WKH 7HDFKLQJ %R[
7KH SURFHGXUH IRU FRQQHFWLQJ WKH 7HDFKLQJ %R[ WR WKH 0& 8QLW LV GHVFULEHG EH�
ORZ�

&RQQHFWLQJ &DEOHV 8VH WKH &RQQHFWLQJ &DEOHV OLVWHG EHORZ �VHSDUDWHO\ VROG� WR FRQQHFW WKH 7HDFK�
LQJ %R[ WR WKH 0& 8QLW�

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

&RQQHFWLQJ WKH 7HDFKLQJ %R[ 6HFWLRQ ���



��

&RQQHFWLRQ 3URFHGXUH 8VH WKH IROORZLQJ SURFHGXUH WR FRQQHFW WKH 7HDFKLQJ %R[ WR WKH 0& 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 QRW WR ORVH LW�

&RYHU DWWDFKHG

�� 3OXJ WKH &RQQHFWLQJ &DEOH LQWR WKH FRQQHFWRU�

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

�� 3OXJ WKH &RQQHFWLQJ &DEOH LQWR WKH 0& 8QLW FRQQHFWRU PDUNHG ´7�%�µ

&9����0&��� &9����0&���

&RQQHFWLQJ WKH 7HDFKLQJ %R[ 6HFWLRQ ���



��

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

&RQQHFWLQJ WKH 7HDFKLQJ %R[ 6HFWLRQ ���



��

6(&7,21 �
0& 8QLW 'DWD

7KLV VHFWLRQ GHVFULEHV WKH WKUHH NLQGV RI GDWD �V\VWHP SDUDPHWHUV� SRVLWLRQ GDWD� DQG UHJLVWHUV� XVHG LQ 0& 8QLW IXQFWLRQV�

��� 0& 8QLW 'DWD &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6HWWLQJ 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3DUDPHWHU /LVWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'DWD 7UDQVPLVVLRQ DQG 5HFHSWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QIRUPDWLRQ 8VHG IRU 7UDQVPLVVLRQ�5HFHSWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 7UDQVPLVVLRQ�5HFHSWLRQ %LWV DQG )ODJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HTXLUHG 'DWD 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'DWD 7UDQVPLVVLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7UDQVPLWWLQJ 3RVLWLRQ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KDQJLQJ D 6\VWHP 3DUDPHWHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'DWD 5HFHSWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HFHLYLQJ 3RVLWLRQ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HFHLYLQJ D 6\VWHP 3DUDPHWHU·V &RQWHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3UHFDXWLRQV ZKHQ 7UDQVIHUULQJ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 0& 8QLW 'DWD &RQILJXUDWLRQ
7KH0&8QLW KDQGOHV WKUHH W\SHV RI GDWD� V\VWHP SDUDPHWHUV� SRVLWLRQ GDWD� DQG
UHJLVWHUV� 3URJUDPV ZULWWHQ LQ * ODQJXDJH DUHQ·W WUHDWHG DV GDWD�

'DWD W\SH )XQFWLRQ
6\VWHP SDUDPHWHUV 7KHVH SDUDPHWHUV FRQWDLQ V\VWHP LQIRUPDWLRQ XVHG LQ WKH

0& 8QLW� VXFK DV WKH QXPEHU RI D[HV XVHG� QXPEHU RI WDVNV�
IHHG VSHHG� DQG RSHUDWLQJ UDQJH�

3RVLWLRQ GDWD 7KHUH DUH ����� DGGUHVVHV WKDW LQGLFDWH SRVLWLRQ� ,Q *
ODQJXDJH� WKHVH DUH LGHQWLILHG DV $���� WKURXJK $�����

5HJLVWHUV 5HJLVWHUV DUH XVHG DV SRLQWHUV WR SRVLWLRQ GDWD� 7KHUH DUH ��
UHJLVWHUV� LGHQWLILHG DV (�� WKURXJK (�� LQ * ODQJXDJH�

:KHQ WKH SDUDPHWHUV DQG SRVLWLRQ GDWD VHW ZLWK WKH 0& 6XSSRUW 6RIWZDUH DUH
WUDQVIHUUHG WR WKH0&8QLW� WKH\ DUH VWRUHG LQ WKH V\VWHP SDUDPHWHU DQG SRVLWLRQ
GDWD DUHDV�
7KH SDUDPHWHUV DQG SRVLWLRQ GDWD XVHG LQ WKH0&8QLW FDQ EH VHW YHU\ HDVLO\ ZLWK
0& 6XSSRUW 6RIWZDUH� 5HIHU WR WKH0& 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO IRU
GHWDLOV�
6RPH RI WKH SRVLWLRQ GDWD DQG V\VWHP SDUDPHWHUV �DFFHOHUDWLRQ�GHFHOHUDWLRQ
WLPH DQG LQWHUSRODWLRQ DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH� FDQ EH WUDQVIHUUHG WR WKH
0& 8QLW XVLQJ WKH 3& GDWD DUHD LQWHUIDFH� 5HIHU WR ��� 'DWD 7UDQVPLVVLRQ DQG
5HFHSWLRQ IRU GHWDLOV�

��� 6\VWHP 3DUDPHWHUV
7KHUH DUH WKUHH W\SHV RI V\VWHPSDUDPHWHUV� XQLW SDUDPHWHUV�PHPRU\PDQDJH�
PHQW SDUDPHWHUV� DQG D[LV SDUDPHWHUV� 7KH D[LV SDUDPHWHUV DUH PDGH XS RI �
JURXSV RI SDUDPHWHUV� 7KH IROORZLQJ WDEOH GHVFULEHV WKH IXQFWLRQ RI HDFK SDUDP�
HWHU�

3DUDPHWHU QDPH )XQFWLRQ
8QLW SDUDPHWHUV 7KHVH SDUDPHWHUV VSHFLI\ LQIRUPDWLRQ LQKHUHQW

WR WKH 8QLW� VXFK DV WKH QXPEHU RI D[HV XVHG
DQG WKH QXPEHU RI WDVNV�

0HPRU\ PDQDJHPHQW SDUDPHWHU 6SHFLILHV WKH UDQJH RI WKH SRVLWLRQ GDWD IRU
WHDFKLQJ LQ HDFK WDVN�

$[LV
SDUDPHWHUV
�� D[HV�

0HFKDQLFDO
SDUDPHWHUV

6SHFLILHV PHFKDQLFDO DQG HOHFWULFDO V\VWHP
SDUDPHWHUV VXFK DV WKH HQFRGHU UHVROXWLRQ�
SXOVH UDWH� DQG RSHUDWLQJ UDQJH�� �

&RRUGLQDWH V\VWHP
SDUDPHWHUV

6SHFLILHV WKH RIIVHW YDOXHV IRU WKH UHIHUHQFH
DQG ZRUNSLHFH FRRUGLQDWH V\VWHPV�

)HHG VSHHG
SDUDPHWHUV

6SHFLILHV IHHG�VSHHG LQIRUPDWLRQ� VXFK DV WKH
PD[LPXP IHHG VSHHG DQG PD[LPXP
LQWHUSRODWLRQ IHHG VSHHG�

=RQH SDUDPHWHUV 6SHFLILHV ]RQH LQIRUPDWLRQ�
6HUYR SDUDPHWHUV 6SHFLILHV VHUYR V\VWHP LQIRUPDWLRQ VXFK DV WKH

SRVLWLRQ ORRS JDLQ DQG LQ�SRVLWLRQ�

1RWH :LWK WKH &9����0&���� VHW SDUDPHWHUV IRU � D[HV RQO\�

����� 6HWWLQJ 3DUDPHWHUV
6HW WKH SDUDPHWHUV ZLWK WKH 0& 6XSSRUW 6RIWZDUH DQG WKHQ WUDQVIHU WKHP WR WKH
0&8QLW� 2QO\ WKH DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH DQG LQWHUSRODWLRQ DFFHOHUDWLRQ�
GHFHOHUDWLRQ WLPH FDQ EH WUDQVPLWWHG WR WKH0&8QLW �RU UHFHLYHG E\ WKH0&8QLW�
XVLQJ WKH 3& GDWD DUHD LQWHUIDFH� 5HIHU WR ��� 'DWD7UDQVPLVVLRQDQG5HFHSWLRQ
IRU GHWDLOV�
%H VXUH WR WXUQ WKH 0& 8QLW 2)) DQG 21 DJDLQ DIWHU SDUDPHWHUV KDYH EHHQ
WUDQVIHUUHG� 7KH8QLW SDUDPHWHUV DQGPHFKDQLFDO SDUDPHWHUV ZRQ·W EH FKDQJHG
XQOHVV WKH 0& 8QLW LV WXUQHG 2)) DQG 21 DJDLQ�

6\VWHP 3DUDPHWHUV 6HFWLRQ ���



��

7KHPHPRU\PDQDJHPHQW� FRRUGLQDWH V\VWHP� IHHG VSHHG� ]RQH� DQG VHUYR SD�
UDPHWHUV ZLOO EH FKDQJHG ZLWKRXW WXUQLQJ WKH SRZHU 2)) DQG 21� 7KH IROORZLQJ
WDEOH VKRZV ZKHQ WKHVH SDUDPHWHUV EHFRPH HIIHFWLYH�

3DUDPHWHU (IIHFWLYH
&RRUGLQDWH
V\VWHP
SDUDPHWHUV

5HIHUHQFH RULJLQ RIIVHW %HFRPHV HIIHFWLYH WKH QH[W WLPH
WKDW DQ RULJLQ VHDUFK LV
SHUIRUPHG�S

:RUNSLHFH RULJLQ RIIVHW %HFRPHV HIIHFWLYH WKH QH[W WLPH
WKDW WKH SURJUDP LV H[HFXWHG IURP
WKH EHJLQQLQJ�

)HHG
VSHHG
SDUDPHWHUV

0D[LPXP IHHG VSHHG
0D[� LQWHUSRODWLRQ IHHG VSHHG
+LJK�VSHHG RULJLQ VHDUFK VSHHG
/RZ�VSHHG RULJLQ VHDUFK VSHHG
0D[LPXP -2* IHHG VSHHG

%HFRPH HIIHFWLYH WKH QH[W
RSHUDWLRQ�

$FFHOHUDWLRQ WLPH
'HFHOHUDWLRQ WLPH

$XWRPDWLF RSHUDWLRQ�
%HFRPH HIIHFWLYH WKH QH[W WLPH
WKDW WKH SURJUDP LV H[HFXWHG IURP
WKH EHJLQQLQJ�

0DQXDO RSHUDWLRQ�
%HFRPH HIIHFWLYH WKH QH[W
RSHUDWLRQ�

,QWHUSRODWLRQ DFFHOHUDWLRQ WLPH
,QWHUSRODWLRQ GHFHOHUDWLRQ WLPH

%HFRPH HIIHFWLYH WKH QH[W WLPH
WKDW WKH SURJUDP LV H[HFXWHG IURP
WKH EHJLQQLQJ�

2WKHU SDUDPHWHUV (IIHFWLYH LPPHGLDWHO\

����� 3DUDPHWHU /LVWV
0HPRU\ 0DQDJHPHQW 3DUDPHWHUV

3DUDPHWHU QDPH )XQFWLRQ
3RVLWLRQ GDWD IRU WDVN �
�)LUVW DQG ODVW DGGUHVVHV�

6HWV WKH ILUVW DQG ODVW DGGUHVVHV RI WKH SRVLWLRQ GDWD XVHG IRU WDVN ��

3RVLWLRQ GDWD IRU WDVN �
�)LUVW DQG ODVW DGGUHVVHV�

6HWV WKH ILUVW DQG ODVW DGGUHVVHV RI WKH SRVLWLRQ GDWD XVHG IRU WDVN ��

3RVLWLRQ GDWD IRU WDVN �
�)LUVW DQG ODVW DGGUHVVHV�

6HWV WKH ILUVW DQG ODVW DGGUHVVHV RI WKH SRVLWLRQ GDWD XVHG IRU WDVN �� �&9����0&��� RQO\�

3RVLWLRQ GDWD IRU WDVN �
�)LUVW DQG ODVW DGGUHVVHV�

6HWV WKH ILUVW DQG ODVW DGGUHVVHV RI WKH SRVLWLRQ GDWD XVHG IRU WDVN �� �&9����0&��� RQO\�

0HFKDQLFDO 3DUDPHWHUV
3DUDPHWHU QDPH )XQFWLRQ

0LQLPXP XQLW VHWWLQJ 6SHFLI\ WKH PLQLPXP XQLWV IRU WKH PHFKDQLFDO V\VWHP�
'LVSOD\ XQLWV 6SHFLI\ WKH XQLWV ZKHQ PRQLWRULQJ WKH 39� PP� LQFKHV� GHJ�� RU SXOVHV�
5RWDWLRQ GLUHFWLRQ 6SHFLI\ ZKHWKHU WKH PRWRU ZLOO URWDWH LQ IRUZDUG RU UHYHUVH ZKHQ WKH FRQWURO YROWDJH WR

WKH VHUYR�PRWRU GULYHU LV SRVLWLYH ����
6WRS PHWKRG 6SHFLI\ ZKHWKHU WKH FRQWURO YROWDJH WR WKH VHUYRGULYHU VKRXOG GURS WR � 9 LPPHGLDWHO\ RU

WKH DFFXPXODWHG SXOVHV VKRXOG EH RXWSXW EHIRUH VWRSSLQJ ZKHQ D VWRS LQSXW LV UHFHLYHG�
(QFRGHU $%6�,1& 6SHFLI\ WKDW WKH HQFRGHU XVHG LV WKH ,1& W\SH �UHODWLYH YDOXHV��
(QFRGHU UHVROXWLRQ 6HW WKH QXPEHU RI SXOVHV RXWSXW ZKHQ WKH HQFRGHU URWDWHV RQFH�
(QFRGHU SRODULW\ 6HWV ZKHWKHU WKH PRWRU LV PDGH WR JR IRUZDUG RU UHYHUVH ZKHQ WKH IHHGEDFN SXOVH IURP

WKH HQFRGHU LV LQFUHDVHG�
3XOVH UDWH 6SHFLILHV KRZ PXFK WR PRYH WKH D[LV SHU IHHGEDFN SXOVH�
0D[� PRWRU IUHTXHQF\ 6HWV WKH PD[LPXP USP UDWLQJ IRU WKH PRWRU EHLQJ XVHG�
6WURNH OLPLW �ï�
6WURNH OLPLW ���

6HWV WKH QHJDWLYH DQG SRVLWLYH VWURNH OLPLWV�

2ULJLQ VHDUFK PHWKRG 6SHFLILHV RQH RI WKH � RULJLQ VHDUFK PHWKRGV�

6\VWHP 3DUDPHWHUV 6HFWLRQ ���



��

3DUDPHWHU QDPH )XQFWLRQ
2ULJLQ VHDUFK GLUHFWLRQ 6SHFLILHV ZKHWKHU WR PRYH LQ WKH SRVLWLYH RU QHJDWLYH GLUHFWLRQ ZKHQ SHUIRUPLQJ DQ

RULJLQ VHDUFK�
2ULJLQ GHFHOHUDWLRQ PHWKRG 6SHFLILHV WKH LQSXW PHWKRG ZKHQ GHFHOHUDWLQJ QHDU WKH RULJLQ�
2ULJLQ SUR[LPLW\ LQSXW ORJLF 6SHFLILHV ZKHWKHU WKH RULJLQ SUR[LPLW\ LQSXW LV QRUPDOO\ RSHQ RU QRUPDOO\ FORVHG�
:LULQJ FKHFN 6SHFLILHV ZKHWKHU RU QRW WR SHUIRUP D ZLULQJ FKHFN ZKHQ SRZHU LV WXUQHG 21�
:LULQJ FKHFN WLPH 6HWV WKH ZLULQJ FKHFN WLPH�
:LULQJ FKHFN SXOVHV 6HWV WKH QXPEHU RI SXOVHV XVHG LQ WKH ZLULQJ FKHFN�
$%6 HQFRGHU LQLWLDO VHWWLQJ 7KH $%6 HQFRGHU LQLWLDO VHWWLQJ DQG VRIW UHVHW YDOXH DUH GLVSOD\HG ZKHQ LW LV H[HFXWHG�

7K · E L K 0& 6 6 I$%6 HQFRGHU VRIW UHVHW YDOXH
J S \

7KHVH SDUDPHWHUV FDQ·W EH VHW ZLWK 0& 6XSSRUW 6RIWZDUH�

&RRUGLQDWH 6\VWHP 3DUDPHWHUV

3DUDPHWHU QDPH )XQFWLRQ
5HIHUHQFH RULJLQ RIIVHW YDOXH �;�D[LV� 6SHFLILHV WKH RIIVHW IRU WKH ;�D[LV·V UHIHUHQFH RULJLQ�
:RUNSLHFH RULJLQ RIIVHW YDOXH �;�D[LV� 6SHFLILHV WKH RIIVHW IRU WKH ;�D[LV·V ZRUNSLHFH RULJLQ�
5HIHUHQFH RULJLQ RIIVHW YDOXH �<�D[LV� 6SHFLILHV WKH RIIVHW IRU WKH <�D[LV·V UHIHUHQFH RULJLQ�
:RUNSLHFH RULJLQ RIIVHW YDOXH �<�D[LV� 6SHFLILHV WKH RIIVHW IRU WKH <�D[LV·V ZRUNSLHFH RULJLQ�
5HIHUHQFH RULJLQ RIIVHW YDOXH �=�D[LV� 6SHFLILHV WKH RIIVHW IRU WKH =�D[LV·V UHIHUHQFH RULJLQ� �&9����0&��� RQO\�
:RUNSLHFH RULJLQ RIIVHW YDOXH �=�D[LV� 6SHFLILHV WKH RIIVHW IRU WKH =�D[LV·V ZRUNSLHFH RULJLQ� �&9����0&��� RQO\�
5HIHUHQFH RULJLQ RIIVHW YDOXH �8�D[LV� 6SHFLILHV WKH RIIVHW IRU WKH 8�D[LV·V UHIHUHQFH RULJLQ� �&9����0&��� RQO\�
:RUNSLHFH RULJLQ RIIVHW YDOXH �8�D[LV� 6SHFLILHV WKH RIIVHW IRU WKH 8�D[LV·V ZRUNSLHFH RULJLQ� �&9����0&��� RQO\�

)HHG 6SHHG 3DUDPHWHUV

3DUDPHWHU QDPH )XQFWLRQ
0D[LPXP IHHG VSHHG 6HWV WKH PD[LPXP IHHG VSHHG IRU HDFK D[LV LQ 373 RSHUDWLRQ�
0D[LPXP LQWHUSRODWLRQ IHHG VSHHG 6HWV WKH PD[LPXP IHHG VSHHG LQ LQWHUSRODWLRQ RSHUDWLRQ�
+LJK�VSHHG RULJLQ VHDUFK VSHHG :KHQ DQ RULJLQ VHDUFK LV H[HFXWHG� LW LV SHUIRUPHG DW WKLV VSHHG XQWLO DQ RULJLQ

SUR[LPLW\ VHQVRU LQSXW LV UHFHLYHG�
/RZ�VSHHG RULJLQ VHDUFK VSHHG $Q RULJLQ VHDUFK JRHV IURP KLJK�VSHHG WR ORZ�VSHHG �VSHFLILHG ZLWK WKLV

SDUDPHWHU� ZKHQ WKH RULJLQ SUR[LPLW\ VHQVRU LQSXW LV UHFHLYHG�
0D[LPXP -2* IHHG VSHHG 6HWV WKH PD[LPXP -2* IHHG VSHHG�
$FFHOHUDWLRQ�GHFHOHUDWLRQ FXUYH 6SHFLILHV ZKHWKHU WKH DFFHOHUDWLRQ�GHFHOHUDWLRQ FXUYH LV WUDSH]RLGDO RU

6�VKDSHG�
$FFHOHUDWLRQ WLPH
,QWHUSRODWLRQ DFFHOHUDWLRQ WLPH

6HWV WKH WLPH UHTXLUHG WR DFFHOHUDWH WR WKH VSHFLILHG VSHHG IURP WKH VWDUW RI
RSHUDWLRQ�LQWHUSRODWLRQ RSHUDWLRQ�

'HFHOHUDWLRQ WLPH
,QWHUSRODWLRQ GHFHOHUDWLRQ WLPH

6HWV WKH WLPH UHTXLUHG WR GHFHOHUDWH IURP WKH VSHFLILHG VSHHG WR ]HUR ZKHQ
VWRSSLQJ RSHUDWLRQ�

03* IDFWRU 6HWV WKH IDFWRU ZKHQ XVLQJ DQ 03*�

=RQH 3DUDPHWHUV

3DUDPHWHU QDPH )XQFWLRQ
=RQH VSHFLILFDWLRQ 6SHFLILHV ZKHWKHU RU QRW D ]RQH LV VHW�
=RQH ï�� GLUHFWLRQ VHW YDOXHV 6HWV WKH XSSHU DQG ORZHU OLPLWV RI WKH ]RQH·V UDQJH�

6HUYR 3DUDPHWHUV

3DUDPHWHU QDPH )XQFWLRQ
$FFXPXODWHG SXOVHV ZDUQLQJ YDOXH 7KH HUURU FRXQWHU DODUP IODJ ZLOO JR 21 LI WKH QXPEHU RI DFFXPXODWHG SXOVHV LQ

WKH HUURU FRXQWHU H[FHHGV WKLV VHW YDOXH�
,Q�SRVLWLRQ 6HW WR FKHFN WKH QXPEHU RI DFFXPXODWHG SXOVHV LQ WKH HUURU FRXQWHU�
3RVLWLRQ ORRS JDLQ 6HWV WKH SRVLWLRQ ORRS JDLQ�
3RVLWLRQ ORRS )) JDLQ 6HWV WKH SRVLWLRQ ORRS )) JDLQ�

6\VWHP 3DUDPHWHUV 6HFWLRQ ���



��

��� 'DWD 7UDQVPLVVLRQ DQG 5HFHSWLRQ
7KLV VHFWLRQ H[SODLQV KRZ WR WUDQVIHU SRVLWLRQ GDWD DQG VRPH V\VWHP SDUDPH�
WHUV EHWZHHQ WKH ODGGHU SURJUDP DQG WKH 0& 8QLW�

6XPPDU\ 7UDQVPLVVLRQ DQG UHFHSWLRQ LV SHUIRUPHG ZLWK IRXU LQGHSHQGHQW ZRUGV� $ VLQJOH
ZRUG FDQ EH XVHG IRU WUDQVPLVVLRQ RU UHFHSWLRQ� EXW QRW ERWK DW WKH VDPH WLPH�
2QH XQLW RI GDWD FDQ EH WUDQVIHUUHG LQ HDFK WUDQVPLVVLRQ�UHFHSWLRQ� 3& ZRUGV �
WKURXJK � DUH UHIHUUHG WR DV ´WUDQVPLVVLRQ �UHFHSWLRQ� ��µ WKURXJK ´WUDQVPLVVLRQ
�UHFHSWLRQ� ��µ LQ WKH 0& 8QLWV�
7KLV H[DPSOH VKRZV WKH XVH RI WUDQVPLVVLRQ �� DQG UHFHSWLRQ ��� 7KH RWKHU
ZRUGV �WUDQVPLVVLRQ �� WKURXJK WUDQVPLVVLRQ �� DQG UHFHSWLRQ �� WKURXJK UH�
FHSWLRQ ��� DUH XVHG LQ WKH VDPH ZD\�

7UDQVPLVVLRQ ��

5HFHSWLRQ ��

'DWD �
�:RUG ��

'DWD �
�:RUG ��

'DWD �
�:RUG ��

'DWD �
�:RUG ��

0& 8QLW

3RVLWLRQ GDWD

6\VWHP SDUDPHWHUV

7UDQVIHUUDEOH 'DWD 7KH IROORZLQJ WDEOH OLVWV WKH SRVLWLRQ GDWD DQG V\VWHP SDUDPHWHUV WKDW FDQ EH
WUDQVIHUUHG EHWZHHQ WKH 3& DQG 0& 8QLW�

3RVLWLRQ GDWD 6\VWHP SDUDPHWHUV
$���� WKURXJK $���� ;� <� =� DQG 8�D[LV DFFHOHUDWLRQ WLPHV

;� <� =� DQG 8�D[LV GHFHOHUDWLRQ WLPHV

;� <� =� DQG 8�D[LV LQWHUSRODWLRQ DFFHOHUDWLRQ WLPHV

;� <� =� DQG 8�D[LV LQWHUSRODWLRQ GHFHOHUDWLRQ WLPHV

1RWH 7KH &9����0&��� GRHV QRW KDYH = DQG 8 D[HV�

'DWD 7UDQVPLVVLRQ DQG 5HFHSWLRQ 6HFWLRQ ���



��

��� ,QIRUPDWLRQ 8VHG IRU 7UDQVPLVVLRQ�5HFHSWLRQ
7KLV VHFWLRQ GHVFULEHV WKH GDWD VHWWLQJV DQG IODJV XVHG LQ GDWD WUDQVPLVVLRQ DQG
UHFHSWLRQ� 5HIHU WR6HFWLRQ � 3&'DWD $UHD ,QWHUIDFH IRU GHWDLOV RQ DFWXDO DOORFD�
WLRQ�

����� 7UDQVPLVVLRQ�5HFHSWLRQ %LWV DQG )ODJV
7KH ELWV DQG IODJV XVHG LQ GDWD WUDQVPLVVLRQ DQG UHFHSWLRQ DUH GHVFULEHG EHORZ�
7KH ELWV DQG IODJV IRU WUDQVPLVVLRQ �� DQG UHFHSWLRQ �� DUH GHVFULEHG KHUH� EXW
WKH RWKHU ELWV DQG IODJV RSHUDWH LQ WKH VDPH ZD\� 5HIHU WR 6HFWLRQ � 3& 'DWD
$UHD ,QWHUIDFH IRU GHWDLOV RQ DFWXDO DOORFDWLRQ�

7KLV ELW LV XVHG WR FRQWURO WUDQVPLVVLRQ ��� LW LV DOORFDWHG LQ WKH&,2$UHDRI WKH3&
GDWD DUHD LQWHUIDFH� 'DWD WUDQVPLVVLRQ EHJLQV ZKHQ WKLV ELW JRHV 21�

7KLV IODJ LV WXUQHG 21 ZKHQ WUDQVPLVVLRQ �� LV FRPSOHWHG� LW LV DOORFDWHG LQ WKH
&,2$UHD RI WKH 3& GDWD DUHD LQWHUIDFH� 7KLV IODJ JRHV21ZKHQ WUDQVPLVVLRQ ��
LV FRPSOHWHG DQG JRHV 2)) ZKHQ WKH WUDQVPLVVLRQ �� FRQWURO ELW LV WXUQHG 2))�

7KLV ELW LV XVHG WR FRQWURO UHFHSWLRQ ��� LW LV DOORFDWHG LQ WKH &,2 $UHD RI WKH 3&
GDWD DUHD LQWHUIDFH� 'DWD UHFHSWLRQ EHJLQV ZKHQ WKLV ELW JRHV 21�

7KLV IODJ LV WXUQHG 21 ZKHQ UHFHSWLRQ �� LV FRPSOHWHG� LW LV DOORFDWHG LQ WKH &,2
$UHD RI WKH 3& GDWD DUHD LQWHUIDFH� 7KLV IODJ JRHV21ZKHQ UHFHSWLRQ �� LV FRP�
SOHWHG DQG JRHV 2)) ZKHQ WKH UHFHSWLRQ �� FRQWURO ELW LV WXUQHG 2))�

7KLV IODJ LV WXUQHG 21ZKHQ DQ HUURU RFFXUV GXULQJ H[HFXWLRQ RI WUDQVPLVVLRQ ��
RU UHFHSWLRQ �� DQG WKH GDWD WUDQVIHU ZDVQ·W FRPSOHWHG SURSHUO\� LW LV DOORFDWHG LQ
WKH &,2 $UHD RI WKH 3& GDWD DUHD LQWHUIDFH�
7KLV IODJ LV WXUQHG21DORQJZLWK WKH WUDQVPLVVLRQ �� FRPSOHWHG IODJ RU UHFHSWLRQ
�� FRPSOHWHG IODJ� LW LV WXUQHG 2)) ZKHQ WKH QH[W �� WUDQVIHU LV FRPSOHWHG QRU�
PDOO\� FRQWURO ELW LV WXUQHG 2))�

����� 5HTXLUHG 'DWD 6HWWLQJV
7KH VHWWLQJV GHVFULEHG EHORZ DUH UHTXLUHG IRU GDWD WUDQVPLVVLRQ DQG UHFHSWLRQ�
7KH VHWWLQJV IRU WUDQVPLVVLRQ �� DQG UHFHSWLRQ �� DUH GHVFULEHG KHUH�

7KLV DGGUHVV VSHFLILHV WKH DGGUHVV RI WKH WUDQVPLVVLRQ GHVWLQDWLRQ RU UHFHSWLRQ
VRXUFH� LW LV DOORFDWHG LQ WKH '0 $UHD RI WKH 3& GDWD DUHD LQWHUIDFH� 7KH FRQWHQW
RI WUDQVIHU DGGUHVV �� LV ��GLJLW %&'�

���� ����

�� ��

���� ����

�� � � � � �
%&'

7UDQVPLVVLRQ �� &RQWURO %LW

7UDQVPLVVLRQ �� &RPSOHWHG
)ODJ

5HFHSWLRQ �� &RQWURO %LW

5HFHSWLRQ �� &RPSOHWHG
)ODJ

7UDQVIHU �� (UURU )ODJ

7UDQVIHU $GGUHVV ��

,QIRUPDWLRQ 8VHG IRU 7UDQVPLVVLRQ�5HFHSWLRQ 6HFWLRQ ���



��

9DOXHV RI ���� WKURXJK ���� VSHFLI\ SRVLWLRQ GDWD �$���� WKURXJK $������ 6\V�
WHP SDUDPHWHUV DUH VSHFLILHG DV VKRZQ LQ WKH IROORZLQJ WDEOH�

7UDQVIHU DGGUHVV �� 6SHFLILHG V\VWHP SDUDPHWHU
���� ;�D[LV DFFHOHUDWLRQ WLPH
���� <�D[LV DFFHOHUDWLRQ WLPH
���� =�D[LV DFFHOHUDWLRQ WLPH
���� 8�D[LV DFFHOHUDWLRQ WLPH
���� ;�D[LV GHFHOHUDWLRQ WLPH
���� <�D[LV GHFHOHUDWLRQ WLPH
���� =�D[LV GHFHOHUDWLRQ WLPH
���� 8�D[LV GHFHOHUDWLRQ WLPH
���� ;�D[LV LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH
���� <�D[LV LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH
���� =�D[LV LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH
���� 8�D[LV LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH
���� ;�D[LV LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH
���� <�D[LV LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH
���� =�D[LV LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH
���� 8�D[LV LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH

1RWH 7KH &9����0&��� GRHV QRW KDYH = DQG 8 D[HV�

7KHDX[LOLDU\ LQIRUPDWLRQ LQGLFDWHV WKH W\SH RI GDWD WR EH WUDQVPLWWHG�UHFHLYHG DV
ZHOO DV WKH ORFDWLRQ RI WKH GHFLPDO SRLQW� LW LV DOORFDWHG LQ WKH '0 $UHD RI WKH 3&
GDWD DUHD LQWHUIDFH�

'DWD W\SH
'HFLPDO
SRLQW

�

�� ��

�

�� � � � � �
%&'

7KH GDWD�W\SH GLJLW LQGLFDWHV ZKHWKHU WKH GDWD LV SRVLWLRQ GDWD RU D SDUDPHWHU�

�� 3RVLWLRQ GDWD
�� 3DUDPHWHU

7KH GHFLPDO�SRLQW GLJLW LQGLFDWHV WKH ORFDWLRQ RI WKH GHFLPDO SRLQW�

�� 7KHUH DUH QR GLJLWV DIWHU WKH GHFLPDO SRLQW�
�� 7KHUH LV � GLJLW DIWHU WKH GHFLPDO SRLQW�
�� 7KHUH DUH � GLJLWV DIWHU WKH GHFLPDO SRLQW�
�� 7KHUH DUH � GLJLWV DIWHU WKH GHFLPDO SRLQW�
�� 7KHUH DUH � GLJLWV DIWHU WKH GHFLPDO SRLQW�

1RWH 7KH GHFLPDO SRLQW VHWWLQJ LV PHDQLQJOHVV LI WKH GDWD W\SH LV VHW WR SDUDPHWHU ����

7KHVH DUH WKH WZR ZRUGV RI GDWD WKDW ZLOO EH WUDQVPLWWHG� WKH\ DUH DOORFDWHG LQ WKH
'0 $UHD RI WKH 3& GDWD DUHD LQWHUIDFH�

7KH ��WK ELW LQGLFDWHV WKH VLJQ�
��  3RVLWLYH� �  1HJDWLYH�

���� ����

�� ��

���� ����

�� � � � � �
%&'

���� ����

�� ��

���� ����

�� � � � � �
%&'

7UDQVIHU �� $X[LOLDU\
,QIRUPDWLRQ

7UDQVPLVVLRQ ��

,QIRUPDWLRQ 8VHG IRU 7UDQVPLVVLRQ�5HFHSWLRQ 6HFWLRQ ���



��

7KHVH WZRZRUGV FRQWDLQ WKH UHFHLYHG GDWD� WKH\ DUH DOORFDWHG LQ WKH '0$UHD RI
WKH 3& GDWD DUHD LQWHUIDFH�

7KH ��WK ELW LQGLFDWHV WKH VLJQ�
��  3RVLWLYH� �  1HJDWLYH�

���� ����

�� ��

���� ����

�� � � � � �
%&'

���� ����

�� ��

���� ����

�� � � � � �
%&'

7KLV ZRUG FRQWDLQV DX[LOLDU\ LQIRUPDWLRQ DERXW WKH UHFHLYHG GDWD� LW LV DOORFDWHG LQ
WKH '0 $UHD RI WKH 3& GDWD DUHD LQWHUIDFH�

'DWD W\SH
'HFLPDO
SRLQW

�

�� ��

�

�� � � � � �
%&'

7KH GDWD�W\SH GLJLW LQGLFDWHV ZKHWKHU WKH GDWD LV SRVLWLRQ GDWD RU D SDUDPHWHU�
�� 3RVLWLRQ GDWD
�� 6\VWHP SDUDPHWHU

7KH GHFLPDO�SRLQW GLJLW LQGLFDWHV WKH ORFDWLRQ RI WKH GHFLPDO SRLQW�
�� 7KHUH DUH QR GLJLWV DIWHU WKH GHFLPDO SRLQW�
�� 7KHUH LV � GLJLW DIWHU WKH GHFLPDO SRLQW�
�� 7KHUH DUH � GLJLWV DIWHU WKH GHFLPDO SRLQW�
�� 7KHUH DUH � GLJLWV DIWHU WKH GHFLPDO SRLQW�
�� 7KHUH DUH � GLJLWV DIWHU WKH GHFLPDO SRLQW�

5HFHSWLRQ ��

5HFHSWLRQ �� $X[LOLDU\
,QIRUPDWLRQ

,QIRUPDWLRQ 8VHG IRU 7UDQVPLVVLRQ�5HFHSWLRQ 6HFWLRQ ���



��

��� 'DWD 7UDQVPLVVLRQ
7KLV VHFWLRQ SURYLGHV WZR H[DPSOHV RI GDWD WUDQVPLVVLRQ XVLQJ WUDQVPLVVLRQ ���

����� 7UDQVPLWWLQJ 3RVLWLRQ 'DWD
7KH IROORZLQJ GLDJUDP VKRZV KRZ WR WUDQVPLW WKH YDOXH �������� WR SRVLWLRQ
GDWD DGGUHVV $�����

7UDQVPLVVLRQ ��
&RQWURO %LW

7UDQVPLVVLRQ ��
&RPSOHWHG )ODJ

7UDQVIHU ��
(UURU )ODJ

7UDQVIHU $GGUHVV ��

7UDQVIHU ��
$X[LOLDU\
,QIRUPDWLRQ

7UDQVPLVVLRQ ��

7KH GDWD LV SRVLWLRQ GDWD�
VR VHW WKH GDWD W\SH WR ´��µ

0& 8QLW

3RVLWLRQ GDWD

7KHUH DUH � GLJLWV DIWHU
WKH GHFLPDO SRLQW� VR VHW
WKH GHFLPDO SRLQW SRVLWLRQ
WR ´��µ

7KH IROORZLQJ GLDJUDP VKRZV WKH WLPLQJ RI GDWD FKDQJHV GXULQJ WKH WUDQVPLVVLRQ
RI �������� WR SRVLWLRQ GDWD DGGUHVV $�����

7UDQVPLVVLRQ ��
&RQWURO %LW

7UDQVPLVVLRQ ��
&RPSOHWHG )ODJ

7UDQVIHU $GGUHVV ��

7UDQVIHU ��
$X[LOLDU\
,QIRUPDWLRQ

7UDQVPLVVLRQ ��

6HW WR �����

6HW WR �����

6HW WR ���������

7LPLQJ &KDUW

'DWD 7UDQVPLVVLRQ 6HFWLRQ ���



��

7KH IROORZLQJ GLDJUDP VKRZV D ODGGHU SURJUDP H[DPSOH WKDW WUDQVPLWV
�������� WR SRVLWLRQ GDWD DGGUHVV $�����

6HWV WUDQVIHU
DGGUHVV �� WR
�����

5�

���
',)8 5�

287

([HFXWLRQ
FRQGLWLRQ

7UDQVPLVVLRQ ��
&RQWURO %LW

7UDQVPLVVLRQ ��
&RPSOHWHG )ODJ

7UDQVPLVVLRQ ��
&RQWURO %LW

�$5 $UHD ELW�

6HWV WKH WUDQVIHU ��
DX[LOLDU\ LQIRUPDWLRQ
WR �����

6HWV WUDQVPLVVLRQ
�� WR ���������

����� &KDQJLQJ D 6\VWHP 3DUDPHWHU
7KH IROORZLQJ GLDJUDP VKRZV KRZ WR FKDQJH WKH =�D[LV LQWHUSRODWLRQ DFFHOHUD�
WLRQ WLPH WR ��� PV�

7UDQVPLVVLRQ ��
&RQWURO %LW

7UDQVPLVVLRQ ��
&RPSOHWHG )ODJ

7UDQVIHU ��
(UURU )ODJ

7UDQVIHU $GGUHVV ��

7UDQVIHU ��
$X[LOLDU\
,QIRUPDWLRQ

7UDQVPLVVLRQ ��

7KH GDWD LV D SDUDPHWHU� VR
VHW WKH GDWD W\SH WR ´��µ

7KH GHFLPDO SRLQW VHWWLQJ LV
PHDQLQJOHVV� 6HW LW WR ´��µ

0& 8QLW

6\VWHP SDUDPHWHUV

=�D[LV
LQWHU�
SRODWLRQ
DFFHO�
HUDWLRQ
WLPH

�/ OHYHO�

/DGGHU 3URJUDP ([DPSOH

'DWD 7UDQVPLVVLRQ 6HFWLRQ ���



��

��� 'DWD 5HFHSWLRQ
7KLV VHFWLRQ SURYLGHV WZR H[DPSOHV RI GDWD UHFHSWLRQ XVLQJ UHFHSWLRQ ���

����� 5HFHLYLQJ 3RVLWLRQ 'DWD
7KH IROORZLQJ GLDJUDP VKRZV KRZ WR UHFHLYH WKH FRQWHQWV RI SRVLWLRQ GDWD DG�
GUHVV $���� �����������

5HFHSWLRQ ��
&RQWURO %LW

5HFHSWLRQ ��
&RPSOHWHG )ODJ

7UDQVIHU ��
(UURU )ODJ

7UDQVIHU $GGUHVV ��

7UDQVIHU ��
$X[LOLDU\
,QIRUPDWLRQ

5HFHSWLRQ ��

7KH GDWD LV SRVLWLRQ GDWD�
VR VHW WKH GDWD W\SH WR ´��µ 7KH GHFLPDO SRLQW VHWWLQJ LV

PHDQLQJOHVV� 6HW LW WR ´��µ

0& 8QLW

3RVLWLRQ GDWD

5HFHSWLRQ ��
$X[LOLDU\ ,QIRUPDWLRQ

7KH GDWD LV SRVLWLRQ GDWD�
VR WKH GDWD W\SH LV ´��µ $ YDOXH RI ´�µ LQGLFDWHV WKDW

WKHUH DUH � GLJLWV DIWHU WKH
GHFLPDO SRLQW�

�/ OHYHO�

'DWD 5HFHSWLRQ 6HFWLRQ ���



��

7KH IROORZLQJ GLDJUDP VKRZV WKH WLPLQJ RI GDWD FKDQJHV GXULQJ WKH UHFHSWLRQ RI
�������� WR SRVLWLRQ GDWD DGGUHVV $�����

5HFHSWLRQ ��
$X[LOLDU\ ,QIRUPDWLRQ

7UDQVIHU $GGUHVV ��

7UDQVIHU ��
$X[LOLDU\
,QIRUPDWLRQ

5HFHSWLRQ ��

����

5HFHSWLRQ ��
&RQWURO %LW

5HFHSWLRQ ��
&RPSOHWHG )ODJ

7UDQVIHU ��
(UURU )ODJ

6HW WR ����

6HW WR ����

��������

�/ OHYHO�

7KH IROORZLQJ GLDJUDP VKRZV D ODGGHU SURJUDP H[DPSOH WKDW WUDQVPLWV
�������� WR SRVLWLRQ GDWD DGGUHVV $�����

5�

5�

���
',)8 5�
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���
',)8 5�

([HFXWLRQ
FRQGLWLRQ

5HFHSWLRQ ��
&RQWURO %LW

5HFHSWLRQ ��
&RPSOHWHG )ODJ

7UDQVIHU ��
(UURU )ODJ

5HFHSWLRQ ��
&RPSOHWHG )ODJ

�$5 $UHD ELW�

6HWV WKH WUDQVIHU
�� DX[LOLDU\ LQ�
IRUPDWLRQ WR
�����

5HFHSWLRQ �� &RQWURO %LW

�$5 $UHD ELW�

6HWV WUDQVIHU DG�
GUHVV �� WR �����

5HFHSWLRQ �� LV VHW
WR ���������

5HFHSWLRQ �� DX[�
LOLDU\ LQIRUPDWLRQ LV
VHW WR �����

7LPLQJ &KDUW

/DGGHU 3URJUDP ([DPSOH

'DWD 5HFHSWLRQ 6HFWLRQ ���



��

����� 5HFHLYLQJ D 6\VWHP 3DUDPHWHU·V &RQWHQWV
7KH IROORZLQJ GLDJUDP VKRZV KRZ WR UHFHLYH WKH FRQWHQWV RI WKH =�D[LV LQWHUSROD�
WLRQ DFFHOHUDWLRQ WLPH ���� PV��

5HFHSWLRQ ��
&RQWURO %LW

5HFHSWLRQ ��
&RPSOHWHG )ODJ

7UDQVIHU ��
(UURU )ODJ

7UDQVIHU $GGUHVV ��

7UDQVIHU ��
$X[LOLDU\ ,QIRUPDWLRQ

5HFHSWLRQ ��

7KH GDWD LV D SDUDPHWHU� VR
VHW WKH GDWD W\SH WR ´��µ 7KH GHFLPDO SRLQW VHWWLQJ LV

PHDQLQJOHVV� 6HW LW WR ´��µ

0& 8QLW

6\VWHP SDUDPHWHUV

=�D[LV
LQWHU�
SRODWLRQ
DFFHO�
HUDWLRQ
WLPH

5HFHSWLRQ ��
$X[LOLDU\ ,QIRUPDWLRQ

�/ OHYHO�

'DWD 5HFHSWLRQ 6HFWLRQ ���



��

��� 3UHFDXWLRQV ZKHQ 7UDQVIHUULQJ 'DWD
2QH ZRUG FDQ·W EH XVHG IRU WUDQVPLVVLRQ DQG UHFHSWLRQ DW WKH VDPH WLPH EH�
FDXVH WKH VDPH DGGUHVVHV DQG DX[LOLDU\ LQIRUPDWLRQ DUH XVHG IRU ERWK WUDQVPLV�
VLRQ DQG UHFHSWLRQ�

'HGLFDWLQJ :RUGV :KHQ LW LV QHFHVVDU\ WR WUDQVPLW DQG UHFHLYH GDWD� GHGLFDWH VRPH ZRUG�V� WR
WUDQVPLVVLRQ RQO\� DQG WKH RWKHU ZRUG�V� WR UHFHSWLRQ RQO\� VR WKDW WKHUH LVQ·W DQ\
FRQIOLFW EHWZHHQ WUDQVPLVVLRQ DQG UHFHSWLRQ�

7KH IROORZLQJ H[DPSOH VKRZV WZRZRUGV GHGLFDWHG WR WUDQVPLVVLRQ DQG WZR GHG�
LFDWHG WR UHFHSWLRQ�

7UDQVPLVVLRQ ��

5HFHSWLRQ ��

'DWD �
�:RUG ��

'DWD �
�:RUG ��

'DWD �
�:RUG ��

'DWD �
�:RUG ��

0& 8QLW

3RVLWLRQ GDWD

6\VWHP SDUDPHWHUV

5HFHSWLRQ ��

7UDQVPLVVLRQ ��

'HGLFDWHG WR
WUDQVPLVVLRQ

'HGLFDWHG WR
UHFHSWLRQ

&RQWUROOLQJ 7LPLQJ :KHQ WKH VDPH ZRUG PXVW EH XVHG IRU WUDQVPLVVLRQ DQG UHFHSWLRQ� XVH WKH
FRPSOHWLRQ IODJV WR FRQWURO WKH WLPLQJ RI WKH RSHUDWLRQV DQG SUHYHQW DQ\ FRQIOLFW
EHWZHHQ WUDQVPLVVLRQ DQG UHFHSWLRQ�

5HFHSWLRQ ��
&RQWURO %LW

5HFHSWLRQ ��
&RPSOHWHG )ODJ

7UDQVPLVVLRQ ��
&RQWURO %LW

7UDQVPLVVLRQ ��
&RPSOHWHG )ODJ

3URKLELW 5HFHSWLRQ
�� LQ WKLV UHJLRQ�

3URKLELW 7UDQVPLVVLRQ ��
LQ WKLV UHJLRQ�

3UHFDXWLRQV ZKHQ 7UDQVIHUULQJ 'DWD 6HFWLRQ ���



��

7KH IROORZLQJ GLDJUDP VKRZV DQ H[DPSOH ODGGHU SURJUDP WKDW SUHYHQWV FRQIOLFWV
EHWZHHQ WUDQVPLVVLRQ DQG UHFHSWLRQ�

7UDQVPLVVLRQ ��
&RQWURO %LW

([HFXWLRQ
FRQGLWLRQ

6HWV WUDQVIHU
DGGUHVV ���

287

5HFHSWLRQ
��
&RQWURO %LW

5HFHSWLRQ
��
&RPSOHWHG
)ODJ

7UDQVPLVVLRQ
��
&RPSOHWHG
)ODJ

5HFHSWLRQ ��
&RQWURO %LW

([HFXWLRQ
FRQGLWLRQ

7UDQVPLVVLRQ
��
&RQWURO %LW

7UDQVPLVVLRQ
��
&RPSOHWHG
)ODJ

5HFHSWLRQ ��
&RPSOHWHG
)ODJ

287

6HWV WKH WUDQVIHU
�� DX[LOLDU\ LQ�
IRUPDWLRQ�

6HWV WKH WUDQVPLV�
VLRQ ���

6HWV WKH WUDQVIHU
�� DX[LOLDU\ LQ�
IRUPDWLRQ�

6HWV WUDQVIHU
DGGUHVV ���

5HFHSWLRQ ��
&RQWURO %LW

7UDQVPLVVLRQ ��
&RQWURO %LW

3UHFDXWLRQV ZKHQ 7UDQVIHUULQJ 'DWD 6HFWLRQ ���



��

6(&7,21 �
* /DQJXDJH

7KLV VHFWLRQ GHVFULEHV WKH IXQFWLRQV LQ WKH * ODQJXDJH� 7KH IXQFWLRQV DUH OLVWHG LQ RUGHU E\ * FRGH�

��� /LVW RI * )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� * )XQFWLRQ )RUPDWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� /LVW RI * 6\PEROV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6SHFLI\LQJ 3RVLWLRQ 'DWD $GGUHVVHV �$���� WR $����� ��� � � � � � � � � � � � � � � � � � �
����� 6SHFLI\LQJ 5HJLVWHUV �(�� WR (��� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3URJUDP 1XPEHU DQG $[LV 'HFODUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� * )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� *��� 326,7,21,1* ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� *��� /,1($5 ,17(532/$7,21 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� *�� DQG *��� &,5&8/$5 ,17(532/$7,21 ��� � � � � � � � � � � � � � � � � � � � � � � � �
����� *��� ':(// 7,0(5 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� *��� 3$66 02'( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� *��� 6723 02'( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� *�� WR *��� &,5&8/$5 3/$1( 63(&,),&$7,21 )81&7,216 ��� � � � � � � � �
����� *��� 5()(5(1&( 25,*,1 5(7851 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� *��� :25.3,(&( 25,*,1 5(7851 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� 25,*,1 6($5&+ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� 6(/(&7 5()(5(1&( &225',1$7( 6<67(0 ��� � � � � � � � � � � � � � � � � �
������ *��� 6(/(&7 :25.3,(&( &225',1$7( 6<67(0 ��� � � � � � � � � � � � � � � � � �
������ *��� &+$1*( :25.3,(&( 25,*,1 2))6(7 ��� � � � � � � � � � � � � � � � � � � � � � �
������ *��� &+$1*( 5()(5(1&( &225',1$7( 6<67(0 39 ��� � � � � � � � � � � � � �
������ *��� $5,7+0(7,& 23(5$7,216 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� 68%67,787,21 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� &+$1*( 3$5$0(7(5 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� 81&21',7,21$/ -803 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� &21',7,21$/ -803 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� 68%352*5$0 -803 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� 68%352*5$0 (1' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� 237,21$/ (1' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� 237,21$/ 6.,3 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� 237,21$/ 352*5$0 3$86( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� 352*5$0 (1' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� $%62/87( 63(&,),&$7,21 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ *��� ,1&5(0(17$/ 63(&,),&$7,21 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 0�FRGH 2XWSXWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWURGXFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0�FRGH 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0�FRGH ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0 &RGH 5HVHWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (IIHFW RI 0RGH &KDQJHV RQ 0 &RGH 5HVHWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &OHDULQJ 0��� WR 0��� ZLWK )RUFHG %ORFN (QG RU *�� ��� � � � � � � � � � � � � � � � � � �
����� &OHDULQJ 0��� WR 0��� ZLWK )RUFHG %ORFN (QG RU *�� ��� � � � � � � � � � � � � � � � � � �

��� 0RGH 7UDQVLWLRQV &DXVHG E\ * )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� /LVW RI * )XQFWLRQV
7KH IROORZLQJ WDEOH SURYLGHV VXPPDU\ DQG EULHI GHVFULSWLRQ RI WKH *�ODQJXDJH
IXQFWLRQV� 5HIHU WR WKH SDJH QXPEHU LQ WKH ODVW FROXPQ IRU PRUH GHWDLOV�

&RGH 1DPH )XQFWLRQ 3DJH
*�� 326,7,21,1* 3RVLWLRQV XS WR � D[HV VLPXOWDQHRXVO\ ZLWK 373

FRQWURO DW WKH PD[LPXP VSHHG�
��

*�� /,1($5 ,17(532/$7,21 3HUIRUPV OLQHDU LQWHUSRODWLRQ RQ XS WR � D[HV
VLPXOWDQHRXVO\ DW WKH VSHFLILHG LQWHUSRODWLRQ VSHHG�

��

*�� &,5&8/$5 ,17(532/$7,21 �&/2&.:,6(� 3HUIRUPV ��D[LV FLUFXODU LQWHUSRODWLRQ LQ WKH
FORFNZLVH GLUHFWLRQ DW WKH VSHFLILHG LQWHUSRODWLRQ
VSHHG�

��

*�� &,5&8/$5 ,17(532/$7,21
�&2817(5&/2&.:,6(�

3HUIRUPV ��D[LV FLUFXODU LQWHUSRODWLRQ LQ WKH
FRXQWHUFORFNZLVH GLUHFWLRQ DW WKH VSHFLILHG
LQWHUSRODWLRQ VSHHG�

*�� ':(// 7,0(5 :DLWV IRU WKH VSHFLILHG OHQJWK RI WLPH� ��
*�� 3$66 02'( 3HUIRUPV RSHUDWLRQV RQH�E\�RQH LQ VHTXHQFH

ZLWKRXW GHFHOHUDWLRQ WR VWRS�
��

*�� 6723 02'( 3HUIRUPV WKH QH[W RSHUDWLRQ DIWHU FRPSOHWLQJ
SRVLWLRQLQJ�

��

*�� &,5&8/$5 3/$1( 63(&,),&$7,21 �;�<� 6HWV WKH ;�< SODQH DV WKH SODQH IRU FLUFXODU
LQWHUSRODWLRQ�

��

*�� &,5&8/$5 3/$1( 63(&,),&$7,21 �;�=�
 6HWV WKH ;�= SODQH DV WKH SODQH IRU FLUFXODU
LQWHUSRODWLRQ�

*�� &,5&8/$5 3/$1( 63(&,),&$7,21 �<�=�
 6HWV WKH <�= SODQH DV WKH SODQH IRU FLUFXODU
LQWHUSRODWLRQ�

*�� &,5&8/$5 3/$1( 63(&,),&$7,21 �;�8�
 6HWV WKH ;�8 SODQH DV WKH SODQH IRU FLUFXODU
LQWHUSRODWLRQ�

*�� &,5&8/$5 3/$1( 63(&,),&$7,21 �<�8�
 6HWV WKH <�8 SODQH DV WKH SODQH IRU FLUFXODU
LQWHUSRODWLRQ�

*�� &,5&8/$5 3/$1( 63(&,),&$7,21 �=�8�
 6HWV WKH =�8 SODQH DV WKH SODQH IRU FLUFXODU
LQWHUSRODWLRQ�

*�� 5()(5(1&( 25,*,1 5(7851 0RYHV WR WKH UHIHUHQFH RULJLQ� ��
*�� :25.3,(&( 25,*,1 5(7851 0RYHV WR WKH ZRUNSLHFH RULJLQ� ��
*�� 25,*,1 6($5&+ 3HUIRUPV DQ RULJLQ VHDUFK LQ WKH VSHFLILHG D[LV� ��
*�� 6(/(&7 5()(5(1&( &225',1$7( 6<67(0 6SHFLILHV WKH UHIHUHQFH FRRUGLQDWH V\VWHP� ��
*�� 6(/(&7 :25.3,(&( &225',1$7( 6<67(0 6SHFLILHV WKH ZRUNSLHFH FRRUGLQDWH V\VWHP� ��
*�� &+$1*( :25.3,(&( 25,*,1 2))6(7 &KDQJHV WKH RULJLQ RI WKH ZRUNSLHFH FRRUGLQDWH

V\VWHP�
��

*�� &+$1*( 5()(5(1&( &225',1$7(
6<67(0 39

&KDQJHV WKH SUHVHQW YDOXH LQ WKH UHIHUHQFH
FRRUGLQDWH V\VWHP�

��

*�� $5,7+0(7,& 23(5$7,216 3HUIRUPV DULWKPHWLF RSHUDWLRQV RQ QXPHULFDO YDOXHV�
SRVLWLRQ GDWD� DQG UHJLVWHUV�

��

*�� 68%67,787,21 6XEVWLWXWHV QXPHULFDO YDOXHV� SRVLWLRQ GDWD� RU
UHJLVWHUV LQWR RWKHU SRVLWLRQ GDWD RU UHJLVWHUV�

��

*�� &+$1*( 3$5$0(7(5 &KDQJHV WKH VSHFLILHG SDUDPHWHU� ��
*�� 81&21',7,21$/ -803 8QFRQGLWLRQDOO\ MXPSV WR WKH VSHFLILHG EORFN� ��
*�� &21',7,21$/ -803 -XPSV WR WKH VSHFLILHG EORFN ZKHQ WKH FRQGLWLRQ LV

PHW�
��

*�� 68%352*5$0 -803 &DOOV WKH VSHFLILHG VXESURJUDP� ��
*�� 68%352*5$0 (1' (QGV WKH VXESURJUDP� ��
*�� 237,21$/ (1' (QGV WKH EORFN FXUUHQWO\ EHLQJ H[HFXWHG ZKHQ WKH

VSHFLILHG RSWLRQDO LQSXW LV 21�
��

*�� 237,21$/ 6.,3 6NLSV WKH EORFN DIWHU WKLV IXQFWLRQ ZKHQ WKH
VSHFLILHG RSWLRQDO LQSXW LV 21�

��

*�� 237,21$/ 352*5$0 3$86( 3DXVHV WKH SURJUDP ZKHQ WKH VSHFLILHG RSWLRQDO
LQSXW LV 21�

��

/LVW RI * )XQFWLRQV 6HFWLRQ ���



��

&RGH 3DJH)XQFWLRQ1DPH
*�� 352*5$0 (1' (QGV WKH PDLQ SURJUDP� ��
*�� $%62/87( 63(&,),&$7,21 6SHFLILHV WKH XVH RI DEVROXWH FRRUGLQDWHV LQ D[LV

RSHUDWLRQV�
��

*�� ,1&5(0(17$/ 63(&,),&$7,21 6SHFLILHV WKH XVH RI UHODWLYH FRRUGLQDWHV LQ D[LV
RSHUDWLRQV�

��

1RWH 
&9����0&��� RQO\�

��� * )XQFWLRQ )RUPDWV
7KH IROORZLQJ WDEOH VKRZV WKH IRUPDW XVHG IRU WKH *�ODQJXDJH IXQFWLRQV�

1DPH &RGH 2SHUDQGV
326,7,21,1* *�� �$[LV PRYHPHQW FRPPDQG ��� !B>0�0 FRGH!@

B>��RSWLRQDO QXPEHU!@
/,1($5 ,17(532/$7,21 *�� �$[LV PRYHPHQW FRPPDQG ��� !B>)�VSHHG FRPPDQG!@

B>0�0 FRGH!@
B>��RSWLRQDO QXPEHU!@

&,5&8/$5 ,17(532/$7,21
�&/2&.:,6(�

*�� >�$[LV PRYHPHQW FRPPDQG ��� !@B�, WR + FHQWHU FRRUGLQDWH ���!
B>)�VSHHG FRPPDQG!@
B>0�0 FRGH!@
B>��RSWLRQDO QXPEHU!@

>�$[LV PRYHPHQW FRPPDQG ��� !@B�5 UDGLXV!
B>)�VSHHG FRPPDQG!@
B>0�0 FRGH!@
B>��RSWLRQDO QXPEHU!@

&,5&8/$5 ,17(532/$7,21
�&2817(5&/2&.:,6(�

*�� >�$[LV PRYHPHQW FRPPDQG ��� !@B�, WR + FHQWHU FRRUGLQDWH ���!
B>)�VSHHG FRPPDQG!@
B>0�0 FRGH!@
B>��RSWLRQDO QXPEHU!@

>�$[LV PRYHPHQW FRPPDQG ��� !@B�5 UDGLXV!
B>)�VSHHG FRPPDQG!@
B>0�0 FRGH!@
B>��RSWLRQDO QXPEHU!@

':(// 7,0(5 *�� P�ZDLW WLPH!
3$66 02'( *�� ���
6723 02'( *�� ���
&,5&8/$5 3/$1( 63(&,),&$7,21
�;�<�

*�� ���

&,5&8/$5 3/$1( 63(&,),&$7,21
�;�=��

*�� ���

&,5&8/$5 3/$1( 63(&,),&$7,21
�<�=��

*�� ���

&,5&8/$5 3/$1( 63(&,),&$7,21
�;�8��

*�� ���

&,5&8/$5 3/$1( 63(&,),&$7,21
�<�8��

*�� ���

&,5&8/$5 3/$1( 63(&,),&$7,21
�=�8��

*�� ���

5()(5(1&( 25,*,1 5(7851 *�� �$[LV QDPH ��� !B>0�0 FRGH!@
:25.3,(&( 25,*,1 5(7851 *�� �$[LV QDPH ��� !B>0�0 FRGH!@
25,*,1 6($5&+ *�� �$[LV QDPH ��� !B>0�0 FRGH!@
6(/(&7 5()(5(1&( &225',1$7(
6<67(0

*�� ���

6(/(&7 :25.3,(&( &225',1$7(
6<67(0

*�� ���

&+$1*( :25.3,(&( 25,*,1 2))6(7 *�� �2IIVHW YDOXH ��� !
&+$1*( 5()(5(1&( &225',1$7(
6<67(0 39

*�� �3UHVHQW YDOXH ��� !

* )XQFWLRQ )RUPDWV 6HFWLRQ ���



��

1DPH 2SHUDQGV&RGH
$5,7+0(7,& 23(5$7,216 *�� �)LUVW WHUP  6HFRQG WHUP RSHUDWRU WKLUG WHUP!
68%67,787,21 *�� �)LUVW WHUP  6HFRQG WHUP!
&+$1*( 3$5$0(7(5 *�� ��3DUDPHWHU W\SH�1HZ VHWWLQJ ��� !
81&21',7,21$/ -803 *�� �-XPS GHVWLQDWLRQ EORFN QXPEHU! >�/�QXPEHU RI ORRSV!@
&21',7,21$/ -803 *�� �-XPS GHVWLQDWLRQ EORFN QXPEHU�FRQGLWLRQ HTXDWLRQ!
68%352*5$0 -803 *�� �6XESURJUDP QXPEHU!
68%352*5$0 (1' *�� ���
237,21$/ (1' *�� P�2SWLRQDO QXPEHU!
237,21$/ 6.,3 *�� P�2SWLRQDO QXPEHU!
237,21$/ 352*5$0 6723 *�� P�2SWLRQDO QXPEHU!
352*5$0 (1' *�� ���
$%62/87( 63(&,),&$7,21 *�� ���
,1&5(0(17$/ 63(&,),&$7,21 *�� ���

1RWH �� &9����0&��� RQO\�
�� 2SHUDQG SXQFWXDWLRQ�

D� � ! &RQWHQW WR EH LQSXW�
E� > @ 2SWLRQ
F� ��� 0XOWLSOH VSHFLILFDWLRQ LV SRVVLEOH�
G� P 7KH VSDFH LV UHTXLUHG�
H� B 7KH VSDFH FDQ EH OHIW RXW�

��� /LVW RI * 6\PEROV
7KH IROORZLQJ WDEOH OLVWV WKH V\PEROV XVHG LQ *�ODQJXDJH SURJUDPPLQJ�

6\PERO 0HDQLQJ
$ ,QGLFDWHV D SRVLWLRQ GDWD DGGUHVV� 7KHUH DUH ���� DGGUHVVHV UDQJLQJ

IURP $���� WR $�����
( ,QGLFDWHV DQ LQGLUHFW UHJLVWHU� 7KHUH DUH �� LQGLUHFW UHJLVWHUV UDQJLQJ IURP

(�� WR (���
) ,QGLFDWHV WKH VSHHG ZKHQ SHUIRUPLQJ LQWHUSRODWLRQ RSHUDWLRQV�
* * IXQFWLRQ
+
 $UF FHQWHU FRRUGLQDWH IRU WKH 8�D[LV�
, $UF FHQWHU FRRUGLQDWH IRU WKH ;�D[LV�
- $UF FHQWHU FRRUGLQDWH IRU WKH <�D[LV�
.
 $UF FHQWHU FRRUGLQDWH IRU WKH =�D[LV�
/ 1XPEHU RI ORRSV
0 0 FRGH
1 %ORFN QXPEHU
3 3URJUDP QXPEHU
5 &LUFOH UDGLXV
8
 8�D[LV
; ;�D[LV
< <�D[LV
=
 =�D[LV
� 3XQFWXDWLRQ PDUN
� � ,QGLUHFW VSHFLILFDWLRQ
� 2SWLRQDO QXPEHU� SDUDPHWHU W\SH

 &RPPHQW

1RWH 
&9����0&��� RQO\�

/LVW RI * 6\PEROV 6HFWLRQ ���



��

����� 6SHFLI\LQJ 3RVLWLRQ 'DWD $GGUHVVHV �$���� WR $�����
,W LV SRVVLEOH WR XVH WKH FRQWHQWV RI D SRVLWLRQ GDWD DGGUHVV IRU SRVLWLRQ GDWD RU DQ
0 FRGH E\ VSHFLI\LQJ WKDW DGGUHVV LQ DQ DUJXPHQW LQ DQ D[LV PRYHPHQW FRP�
PDQG RU0 FRGH� )RU H[DPSOH� ZKHQ WKH IROORZLQJ SURJUDP LV H[HFXWHG� WKH FRQ�
WHQWV RI $���� �������� ZLOO EH XVHG IRU WKH ;�D[LV GDWD DQG WKH FRQWHQWV RI
$���� ����� ZLOO EH XVHG IRU WKH 0 FRGH�

� � � �

1��� *�� ;$���� 0$����

� � � �

3RVLWLRQ GDWD

$���� �

$���� �

$���� ������

$���� ������

$���� �

$GGUHVV3URJUDP EORFN

����� 6SHFLI\LQJ 5HJLVWHUV �(�� WR (���
3RVLWLRQ GDWD FDQ EH VSHFLILHG LQGLUHFWO\ E\ VSHFLI\LQJ D UHJLVWHU �(�� WR (��� LQ
DQ D[LV PRYHPHQW FRPPDQG RU 0 FRGH� 7KH UHODWLRQVKLS EHWZHHQ WKH UHJLVWHU
DQG SRVLWLRQ GDWD FRQWHQWV LV VKRZQ EHORZ�

5HJLVWHU 3RVLWLRQ GDWD
(�� ���� $����� ������
(�� ���� $����� ������

5HJLVWHUV DQG SRVLWLRQ GDWD DUHQ·W DVVLJQHG WRJHWKHU WR HDFK WDVN� WKH\ FDQ EH
XVHG LQGHSHQGHQWO\ IRU GLIIHUHQW WDVNV�

7KH FRQWHQWV RI UHJLVWHUV DUH DOO FOHDUHG WR ]HUR RQO\ ZKHQ SRZHU LV WXUQHG 21�
,QLWLDOL]H UHJLVWHU FRQWHQWV DW WKH EHJLQQLQJ RI WKH SURJUDP E\ H[HFXWLQJ DQ IXQF�
WLRQ VXFK DV WKH 68%67,787,21 IXQFWLRQ �*���� 5HJLVWHUV FDQ FRQWDLQ YDOXHV
IURP � WKURXJK ����� $Q HUURU ZLOO RFFXU LI D YDOXH JUHDWHU WKDQ ���� LV LQSXW LQ D
UHJLVWHU� 7KH SRVVLEOH UDQJH RI YDOXHV IRU SRVLWLRQ GDWD LV ï���������� WKURXJK
�����������

,I WKH UHJLVWHU QDPH LV LQ SDUHQWKHVHV� L�H� �(���� WKH FRQWHQW RI UHJLVWHU ZLOO EH
WUHDWHG DV D SRVLWLRQ GDWD DGGUHVV DQG WKH IXQFWLRQ ZLOO RSHUDWH RQ WKH FRQWHQW RI
WKDW SRVLWLRQ GDWD DGGUHVV�

)RU H[DPSOH� ZKHQ WKH IROORZLQJ SURJUDP LV H[HFXWHG� WKH FRQWHQWV RI $����
�������� ZLOO EH XVHG IRU WKH ;�D[LV GDWD DQG WKH FRQWHQWV RI $���� ����� ZLOO EH
XVHG IRU WKH 0 FRGH�

� � � �

1��� *�� ;�(��� 0�(���

� � � �

3RVLWLRQ GDWD

�

�

������

������

�

�

5HJLVWHU3URJUDP EORFN

$����

$����

$����

$����

$����

$����

����

����

�

(��

(��

(��

,QGLUHFW $GGUHVVLQJ RI
3RVLWLRQ 'DWD

/LVW RI * 6\PEROV 6HFWLRQ ���



��

,I WKH UHJLVWHU QDPH LVQ·W LQ SDUHQWKHVHV� L�H� (��� WKH IXQFWLRQZLOO RSHUDWH GLUHFW�
O\ RQ WKH FRQWHQW WKDW UHJLVWHU� ,Q WKH IROORZLQJ H[DPSOH� WKH FRQWHQW RI (�� DQG
(�� DUH DGGHG DQG WKH UHVXOW LV SODFHG LQ (���

1��� *�� (��  (�� � (��

5HJLVWHU3URJUDP EORFN

����

����

����

(��

(��

(��

�

��� 3URJUDP 1XPEHU DQG $[LV 'HFODUDWLRQ
7KH SURJUDP QXPEHU DQG D[HV EHLQJ XVHGPXVW EH GHFODUHG DW WKH EHJLQQLQJ RI
WKH SURJUDP�

)RUPDW �SURJUDP QXPEHUBD[HV!

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SURJUDP QXPEHUV DQG D[HV WKDW FDQ EH GHFODUHG
IRU PDLQ SURJUDPV DQG VXESURJUDPV� ,Q WKH FDVH RI WKH &9����0&���� RQO\ WKH
; DQG < D[HV DUH DYDLODEOH�

3URJUDP 3URJUDP QXPEHUV $[HV
0DLQ SURJUDP 3��� WKURXJK 3��� ;� <� =� DQG 8
6XESURJUDP 3��� WKURXJK 3��� ;� <� =� DQG 8

8VDJH 7KHUH DUH WZR NLQGV RI 0& 8QLW SURJUDPV� PDLQ SURJUDPV DQG VXESURJUDPV�
0DLQ SURJUDPV DUH DVVLJQHG SURJUDPQXPEHUV 3��� WKURXJK3��� DQG VXESUR�
JUDPV DUH DVVLJQHG SURJUDP QXPEHUV 3��� WKURXJK 3����

(YHU\ SURJUDP PXVW EHJLQ ZLWK D GHFODUDWLRQ RI WKH SURJUDP QXPEHU DQG WKH
D[HV EHLQJ XVHG� 0DLQ SURJUDPV HQG ZLWK D 352*5$0 (1' IXQFWLRQ �*���
DQG VXESURJUDPVHQGZLWK D68%352*5$0(1' IXQFWLRQ �*���� 7KLV GHFODUD�
WLRQ LV PDGH DW WKH EHJLQQLQJ RI WKH SURJUDP �EORFN QXPEHU 1����� DQ HUURU ZLOO
RFFXU LI WKH GHFODUDWLRQ LV PDGH LQ D ODWHU EORFN�

7KH 0& 8QLW FDQ FRQWDLQ XS WR ��� SURJUDPV�

([DPSOH 3URJUDPV 8VH WKH IROORZLQJ IRUPDW IRU PDLQ SURJUDPV�

1��� 3��� ;<= 3URJUDP QXPEHU DQG D[LV GHFODUDWLRQ

� �

� �

1��� *�� 352*5$0 (1' IXQFWLRQ

8VH WKH IROORZLQJ IRUPDW IRU VXESURJUDPV�

1��� 3��� ;<= 3URJUDP QXPEHU DQG D[LV GHFODUDWLRQ

� �

� �

1��� *�� 68%352*5$0 (1' IXQFWLRQ

:KHQ H[HFXWLQJ WKHPDLQ SURJUDP IURP WKH ILUVW EORFN� PDNH LQLWLDO VHWWLQJV VXFK
DV WKH IROORZLQJ�

�� �� ���� �� 5HVWRUH WKH DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH� LQWHUSRODWLRQ DFFHOHUDWLRQ�GH�
FHOHUDWLRQ WLPH� DQG ZRUNSLHFH RULJLQ RIIVHW YDOXH WR WKH V\VWHP SDUDPHWHU
YDOXHV�

�� 6HW WKH RSHUDWLQJ PRGH WR SDVV PRGH�

�� 6HW WKH FRRUGLQDWH V\VWHP WR WKH UHIHUHQFH FRRUGLQDWH V\VWHP�

�� 6HW WKH FRPPDQG PHWKRG WR DEVROXWH�

'LUHFW $GGUHVVLQJ RI
5HJLVWHUV

3URJUDP 1XPEHU DQG $[LV 'HFODUDWLRQ 6HFWLRQ ���



��

��� * )XQFWLRQV
7KLV VHFWLRQ SURYLGHV GHWDLOHG GHVFULSWLRQV RI WKH * IXQFWLRQV� 7KH GHVFULSWLRQV
GHWDLO HDFK IXQFWLRQ·V IRUPDW� SDUDPHWHUV� XVDJH� DQG SURYLGH DQ H[DPSOH SUR�
JUDP� 7KH IXQFWLRQ IRUPDW VKRZV WKH RSHUDQGV ZKLFK FDQ EH XVHG ZLWK WKH IXQF�
WLRQ DQG LQGLFDWHV WKH FRUUHFW V\QWD[ XVLQJ WKH IROORZLQJ SXQFWXDWLRQ PDUNV�

�� �� ���� �� � ! 7KHVH RSHUDQGV PXVW EH LQSXW�

�� ��� ,QGLFDWHV WKDW PRUH WKDQ RQH RSHUDQG FDQ EH VSHFLILHG�

�� > @ 7KHVH RSHUDQGV FDQ EH DGGHG DV DQ RSWLRQ�

�� P $ VSDFH PXVW EH LQSXW�

�� B 7KH VSDFH FDQ EH OHIW RXW�

����� *��� 326,7,21,1*

3RVLWLRQV XS WR � D[HV VLPXOWDQHRXVO\ ZLWK 373 FRQWURO DW KLJK VSHHG�

)RUPDW *��B�$[LV PRYHPHQW FRPPDQG ��� !B>0�0 FRGH!@
B>��RSWLRQDO QXPEHU!@

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
$[LV PRYHPHQW

G
$[LV ;� <� =� DQG 8

FRPPDQG &RRUGLQDWH GDWD ï���������� WR �����������
�(�� WR (���
$���� WR $����
� RU ï

0 FRGH
 ��� WR ���
�(�� WR (���
$���� WR $����

2SWLRQDO QXPEHU �� WR ��

1RWH 5HIHU WR ��� 0�FRGH 2XWSXWV IRU GHWDLOV RQ 0 FRGHV�

'HVFULSWLRQ 3RVLWLRQV XS WR � D[HV VLPXOWDQHRXVO\ ZLWK 373 FRQWURO DFFRUGLQJ WR WKH PD[L�
PXP IHHG VSHHG� DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH� DQG DFFHOHUDWLRQ�GHFHOHUDWLRQ
FXUYH VHWWLQJV LQ WKH V\VWHPSDUDPHWHUV� 7KH RYHUULGH LV DOVR YDOLGZLWK WKLV IXQF�
WLRQ�

:KHQ MXVW D ´�µ RU ´ïµ LV HQWHUHG IRU WKH FRRUGLQDWH GDWD� WKH D[LV ZLOO EH SRVL�
WLRQHG WR LWV � RU ï VWURNH OLPLW�

&RQWURO LV SDVVHG RQ WR WKH QH[W EORFN DIWHU DOO RI WKH VSHFLILHG D[HV UHDFK WKHLU
LQ�SRVLWLRQ UDQJHV�

:KHQ DQ RSWLRQDO QXPEHU LV VSHFLILHG� WKH D[LV PRYHPHQW FRPPDQGZLOO EH FDU�
ULHG RXW ZKHQ WKDW RSWLRQDO LQSXW JRHV 21� 7KH RSHUDWLRQ ZRQ·W EH SHUIRUPHG
XQWLO WKH RSWLRQDO LQSXW JRHV21� 7KH VRXUFH RI WKH RSWLRQDO LQSXW GHSHQGV RQ WKH
RSWLRQDO QXPEHU VSHFLILHG� DV VKRZQ EHORZ�

� WKURXJK ��� ,QSXWV IURP WKH 3&·V GDWD DUHD LQWHUIDFH
�� WKURXJK ��� ,QSXWV IURP JHQHUDO LQSXWV � WKURXJK �

* )XQFWLRQV 6HFWLRQ ���



��

([DPSOH 3URJUDPV 7KH IROORZLQJ SURJUDP LV IRU DEVROXWH RSHUDWLRQ�
� �

1��� *�� $%62/87( 63(&,),&$7,21
1��� *�� ;��� <�� 0���

� �

7KH IROORZLQJ SURJUDP LV IRU LQFUHPHQWDO RSHUDWLRQ�
� �

1��� *�� ,1&5(0(17$/ 63(&,),&$7,21
1��� *�� ;��� <�� 0���

� �

1RWH 7KH ; DQG < D[HV DUH RSHUDWHG DW WKH VDPH VSHHG LQ WKH DERYH H[DPSOHV�

* )XQFWLRQV 6HFWLRQ ���



�

��

����� *��� /,1($5 ,17(532/$7,21
3HUIRUPV OLQHDU LQWHUSRODWLRQ RQ XS WR � D[HV VLPXOWDQHRXVO\ DW WKH VSHFLILHG LQ�
WHUSRODWLRQ VSHHG�

)RUPDW *��B�$[LV PRYHPHQW FRPPDQG ��� !B>)�VSHHG FRPPDQG!@
B>0�0 FRGH!@
B>��RSWLRQDO QXPEHU!@

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
$[LV PRYHPHQW

G
$[LV ;� <� =� DQG 8

FRPPDQG &RRUGLQDWH GDWD ï���������� WR �����������
�(�� WR (���
$���� WR $����

6SHHG FRPPDQG ������ WR ����������
�(�� WR (���
$���� WR $����

0 FRGH
 ��� WR ���
�(�� WR (���
$���� WR $����

2SWLRQDO QXPEHU �� WR ��

1RWH 5HIHU WR ��� 0�FRGH 2XWSXWV IRU GHWDLOV RQ 0 FRGHV�

'HVFULSWLRQ 3HUIRUPV OLQHDU LQWHUSRODWLRQ RQ XS WR � D[HV VLPXOWDQHRXVO\ DW WKH VSHFLILHG LQ�
WHUSRODWLRQ VSHHG�
7KH LQWHUSRODWLRQ VSHHG LV FDOFXODWHG ZLWK WKH HTXDWLRQV VKRZQ EHORZ� $OO IRXU
D[HV DUH VKRZQ� EXW WKH VDPH FDOFXODWLRQV DSSO\ ZKHQ WKUHH RU IHZHU D[HV DUH
EHLQJ XVHG�

)[  ) � G/[�/
)\  ) � G/\�/
)]  ) � G/]�/
)X  ) � G/X�/
)[ WKURXJK )X� ,QWHUSRODWLRQ VSHHGV IRU D[HV [ WKURXJK X
G/[ WKURXJK G/X� 0RYHPHQW GLVWDQFH IRU D[HV [ WKURXJK X
/� 7RWDO GLVWDQFH EHWZHHQ VWDUW DQG HQG RI OLQHDU LQWHUSRODWLRQ

Æ/
 G/[� � G/\� � G/]� � G/X�¯ É
,I WKH LQWHUSRODWLRQ VSHHG LVQ·W VSHFLILHG� WKH LQWHUSRODWLRQZLOO EH SHUIRUPHG DW WKH
ODVW VSHHG XVHG LQ D *��� *��� RU *�� IXQFWLRQ� $Q HUURU ZLOO RFFXU LI WKH LQWHU�
SRODWLRQ VSHHG LVQ·W VSHFLILHG DQG D *��� *��� RU *�� IXQFWLRQ KDVQ·W EHHQ
H[HFXWHG EHIRUH�

&DXWLRQ :KHQ OLQHDU LQWHUSRODWLRQ LV SHUIRUPHG LQ SDVV PRGH DQG DQ 0 FRGH IURP �
WKURXJK ��� RU DQ RSWLRQDO QXPEHU LV VSHFLILHG� WKH LQWHUSRODWLRQ ZLOO EH SHU�
IRUPHG LQ VWRS PRGH� QRW SDVV PRGH�

,I WKH VDPH LQWHUSRODWLRQ DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPHV DQG RYHUULGH YDOXHV
DUHQ·W VHW IRU DOO RI WKH D[HV XVHG LQ D WDVN� WKH VHWWLQJV IRU WKH D[LV ZLWK WKH KLJK�
HVW SULRULW\ ZLOO EH XVHG� $[LV ; KDV WKH KLJKHVW SULRULW\� IROORZHG E\ <� =� DQG 8�
7KH RYHUULGH YDOXH FDQ EH VSHFLILHG IURP WKH7HDFKLQJ%R[ RU 3&GDWD DUHD LQWHU�
IDFH� 7KH LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH LV DOZD\V XVHG ZKHQ RSHUDWLQJ LQ 3DVV
PRGH�
:KHQ DQ RSWLRQDO QXPEHU LV VSHFLILHG� WKH D[LV PRYHPHQW FRPPDQGZLOO EH FDU�
ULHG RXW ZKHQ WKDW RSWLRQDO LQSXW JRHV 21� 7KH RSHUDWLRQ ZRQ·W EH SHUIRUPHG
XQWLO WKH RSWLRQDO LQSXW JRHV21� 7KH VRXUFH RI WKH RSWLRQDO LQSXW GHSHQGV RQ WKH
RSWLRQDO QXPEHU VSHFLILHG� DV VKRZQ EHORZ�

� WKURXJK ��� ,QSXWV IURP WKH 3&·V GDWD DUHD LQWHUIDFH
�� WKURXJK ��� ,QSXWV IURP JHQHUDO LQSXWV � WKURXJK �

* )XQFWLRQV 6HFWLRQ ���



��

7KH OLQHDU LQWHUSRODWLRQ VSHHG FDQ EH FRQWUROOHG LQ WZR ZD\V�

7KH VSHHG FDQ EH FRQWUROOHG XVLQJ SLQ � RI WKH ',3 VZLWFK RQ WKH 0& 8QLW� 1RU�
PDOO\ VHW SLQ � RI WKH ',3 VZLWFK WR 21� �)DFWRU\�VHW WR 2))�

1RWH 7KH 21 VHWWLQJ RI SLQ � ZLOO EH HIIHFWLYH RQ 8QLWV PDQXIDFWXUHG RQ DQG DIWHU -XO\
��� ����� $V IRU 8QLWVPDQXIDFWXUHG EHIRUH WKLV GDWH� RQO\ WKH2)) VHWWLQJ ZLOO EH
HIIHFWLYH UHJDUGOHVV RI WKH 21�2)) VHWWLQJ�

:KHQ 3LQ � RI WKH ',3 6ZLWFK LV 6HW WR 21 �1RUPDOO\ 6HW WR 21�
,I WKH GHVLJQDWHG OLQHDU LQWHUSRODWLRQ VSHHG FRQYHUWHG IRU HDFK D[LV H[FHHGV WKH
PD[LPXP LQWHUSRODWLRQ IHHG VSHHG �D YDOXH VHW YLD WKH V\VWHP SDUDPHWHU� RI WKH
D[LV WR EHPRYHG� OLQHDU LQWHUSRODWLRQ LV SHUIRUPHG WRPRYH HLWKHU RQH RI WKH D[HV
DW WKH PD[LPXP LQWHUSRODWLRQ IHHG VSHHG�

([DPSOH� /LQHDU ,QWHUSRODWLRQ IRU 7ZR $[HV
$V WKH GHVLJQDWHG VSHHG LV KLJKHU WKDQ)\PD[�� OLQHDU LQWHUSRODWLRQ LV SHUIRUPHG
WR PRYH WKH < D[LV DW WKH )\ PD[� VSHHG�

)\ PD[�

)\ PD[�
; D[LV VSHHG

$FWXDO OLQHDU LQWHUSRODWLRQ VSHHG

< D[LV VSHHG
'HVLJQDWHG VSHHG

)[ PD[�� 0D[LPXP LQWHUSRODWLRQ IHHG
VSHHG DORQJ WKH ; D[LV

)\ PD[�� 0D[LPXP LQWHUSRODWLRQ IHHG
VSHHG DORQJ WKH < D[LV

:KHQ 3LQ � RI WKH ',3 6ZLWFK LV 6HW WR 2))
,I WKH GHVLJQDWHG OLQHDU LQWHUSRODWLRQ VSHHG H[FHHGV WKH PD[LPXP LQWHUSRODWLRQ
IHHG VSHHG �D YDOXH VHW YLD WKH V\VWHP SDUDPHWHU� RI WKH D[LV WR EHPRYHG� OLQHDU
LQWHUSRODWLRQ LV SHUIRUPHG DW WKH ORZHVWPD[LPXP LQWHUSRODWLRQ IHHG VSHHG RI WKH
D[HV WR EH PRYHG�

([DPSOH� /LQHDU ,QWHUSRODWLRQ IRU 7ZR $[HV
$V WKH GHVLJQDWHG VSHHG LV KLJKHU WKDQ)\PD[�� OLQHDU LQWHUSRODWLRQ LV SHUIRUPHG
WR PRYH WKH < D[LV DW )\ PD[� VSHHG�

)\ PD[�

)\ PD[�

< D[LV VSHHG

'HVLJQDWHG VSHHG

; D[LV VSHHG

$FWXDO OLQHDU LQWHUSRODWLRQ VSHHG �)\PD[��

)[ PD[�� 0D[LPXP LQWHUSRODWLRQ IHHG
VSHHG DORQJ WKH ; D[LV

)\ PD[�� 0D[LPXP LQWHUSRODWLRQ IHHG
VSHHG DORQJ WKH < D[LV

* )XQFWLRQV 6HFWLRQ ���



��

([DPSOH 3URJUDPV 7KH IROORZLQJ SURJUDP LV IRU DEVROXWH RSHUDWLRQ�
� �

1��� *�� $%62/87( 63(&,),&$7,21
1��� *�� ;��� <�� )���

� �

3UHVHQW
YDOXH

7KH IROORZLQJ SURJUDP LV IRU LQFUHPHQWDO RSHUDWLRQ�
� �

1��� *�� ,1&5(0(17$/ 63(&,),&$7,21
1��� *�� ;��� <�� )���

� �

3UHVHQW
YDOXH

* )XQFWLRQV 6HFWLRQ ���



��

����� *�� DQG *��� &,5&8/$5 ,17(532/$7,21

3HUIRUPV WZR�D[LV FLUFXODU LQWHUSRODWLRQ LQ WKH FORFNZLVH �*��� RU FRXQWHUFORFN�
ZLVH �*��� GLUHFWLRQ DW WKH VSHFLILHG LQWHUSRODWLRQ VSHHG� :LWK WKH
&9����0&���� RQH RU WZR�D[LV OLQHDU LQWHUSRODWLRQ FDQ EH DGGHG WR WKH WZR�D[LV
FLUFXODU LQWHUSRODWLRQ WR FUHDWH KHOLFDO LQWHUSRODWLRQ�

)RUPDW *�� �*���B�$[LV PRYHPHQW FRPPDQG ��� !B�, WR + FHQWHU FRRUGLQDWH ���!
B>)�VSHHG FRPPDQG!@
B>0�0 FRGH!@
B>��RSWLRQDO QXPEHU!@

*�� �*���B�$[LV PRYHPHQW FRPPDQG ��� !B�5 UDGLXV!
B>)�VSHHG FRPPDQG!@
B>0�0 FRGH!@
B>��RSWLRQDO QXPEHU!@

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
$[LV PRYHPHQW

G
$[LV ;� <� =� DQG 8

FRPPDQG &RRUGLQDWH GDWD ï���������� WR �����������
�(�� WR (���
$���� WR $����

&HQWHU
GL

$[LV ,� -� .� RU +
FRRUGLQDWH 5DGLXV 5

&RRUGLQDWH DQG
UDGLXV GDWD

ï���������� WR �����������
�(�� WR (���
$���� WR $����

6SHHG FRPPDQG ������ WR ����������
�(�� WR (���
$���� WR $����

0 FRGH
 ��� WR ���
�(�� WR (���
$���� WR $����

2SWLRQDO QXPEHU �� WR ��

1RWH 5HIHU WR ��� 0�FRGH 2XWSXWV IRU GHWDLOV RQ 0 FRGHV�

'HVFULSWLRQ 3HUIRUPV WZR�D[LV FLUFXODU LQWHUSRODWLRQ� WZR�D[LV FLUFXODU LQWHUSRODWLRQ SOXV RQH�
D[LV OLQHDU LQWHUSRODWLRQ� RU WZR�D[LV FLUFXODU LQWHUSRODWLRQ SOXV WZR�D[LV OLQHDU LQ�
WHUSRODWLRQ DW WKH VSHFLILHG LQWHUSRODWLRQ VSHHG� 7ZR�D[LV FLUFXODU LQWHUSRODWLRQ
SOXV RQH�D[LV OLQHDU LQWHUSRODWLRQ LV FDOOHG KHOLFDO LQWHUSRODWLRQ� $Q D[LV WKDW LVQ·W
FRQWUROOHG E\ FLUFXODU LQWHUSRODWLRQ LV FDOOHG DQ DGGLWLRQDO D[LV�

7KH &,5&8/$5 3/$1( 63(&,),&$7,21 IXQFWLRQV �*�� WKURXJK *��� GHWHU�
PLQH WKH D[HV LQ ZKLFK FLUFXODU LQWHUSRODWLRQ LV SHUIRUPHG� 7KH FXUUHQW SRVLWLRQ LV
WKH GHIDXOW FRRUGLQDWH GDWD LQ WKH VSHFLILHG FLUFXODU SODQH�

$[HV RXWVLGH RI WKH VSHFLILHG FLUFXODU SODQH ZRQ·W EH PRYHG XQOHVV LI WKH\ DUHQ·W
VSHFLILHG�

,I WKH LQWHUSRODWLRQ VSHHG LVQ·W VSHFLILHG� WKH LQWHUSRODWLRQZLOO EH SHUIRUPHG DW WKH
ODVW VSHHG XVHG LQ D *��� *��� RU *�� IXQFWLRQ� $Q HUURU ZLOO RFFXU LI WKH LQWHU�
SRODWLRQ VSHHG LVQ·W VSHFLILHG DQG D *��� *��� RU *�� IXQFWLRQ KDVQ·W EHHQ
H[HFXWHG EHIRUH� $Q HUURU ZLOO DOVR RFFXU LI WKH *�� RU *�� IXQFWLRQ LV H[HFXWHG
EHIRUH WKH FLUFXODU SODQH LV VSHFLILHG�

* )XQFWLRQV 6HFWLRQ ���



�

��

$OZD\VPDNH WKH KLJKHU SULRULW\ D[LV WKH KRUL]RQWDO D[LV LQ WKH FLUFXODU SODQH� 7KH
;�D[LV KDV WKH KLJKHVW SULRULW\� IROORZHG E\ <� =� DQG 8� ,Q WKH IROORZLQJ GLDJUDP�
WKH WZR H[DPSOHV RQ WKH OHIW DUH FRUUHFW� EXW WKH RQH RQ WKH ULJKW LV LQFRUUHFW�

&RUUHFW &RUUHFW ,QFRUUHFW

:KHQ DQ D[LV RXWVLGH RI WKH FLUFXODU SODQH �DQ DGGLWLRQDO D[LV� LV VSHFLILHG� LW ZLOO
EH PRYHG E\ OLQHDU LQWHUSRODWLRQ DQG LWV LQWHUSRODWLRQ VSHHG FDQ EH FDOFXODWHG
ZLWK WKH HTXDWLRQ VKRZQ EHORZ�

)L  ) � G/L�/F
)L� ,QWHUSRODWLRQ VSHHG IRU WKH DGGLWLRQDO D[LV
)� 6SHHG FRPPDQG YDOXH
G/L� 0RYHPHQW GLVWDQFH IRU WKH DGGLWLRQDO D[LV
/F� 7KH FLUFOH·V FLUFXPIHUHQFH

$Q HUURU ZLOO RFFXU LI WKH DGGLWLRQDO D[LV· LQWHUSRODWLRQ VSHHG H[FHHGV WKDW D[LV·
PD[LPXP LQWHUSRODWLRQ VSHHG�
:KHQ VSHFLI\LQJ WKH FLUFOH·V FHQWHU FRRUGLQDWH� VSHFLI\ WKH UHODWLYH GLVWDQFH IURP
WKH FXUUHQW SRVLWLRQ �WKH FLUFOH·V VWDUWLQJ SRLQW� DQG VSHFLI\ RQH RU WZR D[HV� $Q
HUURU ZLOO RFFXU LI WKHUH LV QR VSHFLILFDWLRQ RU LI WKUHH RU IRXU D[HV DUH VSHFLILHG�
:KHQ VSHFLI\LQJ WKH UDGLXV� DQ DUF VPDOOHU WKDQ D VHPLFLUFOH ZLOO EH GUDZQ ZLWK
SRVLWLYH YDOXHV DQG DQ DUF JUHDWHU WKDQ D VHPLFLUFOH ZLOO EH GUDZQ ZLWK QHJDWLYH
YDOXHV� (LWKHU D QHJDWLYH RU SRVLWLYH YDOXH FDQ EH VSHFLILHG IRU D VHPLFLUFOH�
:KHQ VSHFLI\LQJ D FRPSOHWH FLUFOH ����E�� WKH V\VWHPZLOO RSHUDWH ZKHQ HLWKHU RI
WKH IROORZLQJ FRQGLWLRQV LV PHW LQ WKH DUF FHQWHU FRRUGLQDWH VSHFLILFDWLRQV�
�:KHQ WKH D[LV PRYHPHQW FRPPDQG DQG FXUUHQW SRVLWLRQ DUH WKH VDPH
�:KHQ WKH D[LV PRYHPHQW FRPPDQG LV OHIW RXW
$ FRPSOHWH FLUFOH FDQ·W EH GUDZQ E\ WKH UDGLXV VSHFLILFDWLRQ�
7KH LQWHUSRODWLRQ DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH DQG RYHUULGH YDOXH VHWWLQJ IRU
WKH D[LV LQ WKH WDVN ZLWK WKH KLJKHVW SULRULW\ ZLOO EH XVHG� $[LV ; KDV WKH KLJKHVW
SULRULW\� IROORZHG E\ <� =� DQG 8�

&DXWLRQ :KHQ FLUFXODU LQWHUSRODWLRQ LV SHUIRUPHG LQ SDVV PRGH DQG DQ 0 FRGH IURP �
WKURXJK ��� RU DQ RSWLRQDO QXPEHU LV VSHFLILHG� WKH LQWHUSRODWLRQ ZLOO EH SHU�
IRUPHG LQ VWRS PRGH� QRW SDVV PRGH�

7KH RYHUULGH YDOXH FDQ EH VSHFLILHG IURP WKH7HDFKLQJ%R[ RU 3&GDWD DUHD LQWHU�
IDFH�
:KHQ WKH SURGXFW RI WKH VSHFLILHG LQWHUSRODWLRQ VSHHG DQG RYHUULGH YDOXH H[�
FHHGV WKH PD[LPXP LQWHUSRODWLRQ IHHG VSHHG IRU WKH D[LV EHLQJ PRYHG E\ FLUFX�
ODU LQWHUSRODWLRQ �VHW LQ WKH V\VWHP SDUDPHWHUV�� FLUFXODU LQWHUSRODWLRQ ZLOO EH SHU�
IRUPHG DW WKH ORZHVW PD[LPXP IHHG VSHHG DPRQJ WKH D[HV EHLQJ PRYHG� )RU
H[DPSOH� FRQVLGHU WKH IROORZLQJ VLWXDWLRQ�

*�� ;��� <�� ,� -�� )����
;�D[LV RYHUULGH YDOXH� ����� >�@
;�D[LV PD[� LQWHUSRODWLRQ IHHG VSHHG� ���� >PP�V@
<�D[LV PD[� LQWHUSRODWLRQ IHHG VSHHG� ���� >PP�V@

* )XQFWLRQV 6HFWLRQ ���



��

,QWHUSRODWLRQ VSHHG DIWHU RYHUULGH FDOFXODWLRQ  ���� � �����������
 ���� >PP�V@

7KH LQWHUSRODWLRQ VSHHG RI ���� >PP�V@ H[FHHGV WKH PD[LPXP LQWHUSRODWLRQ
IHHG VSHHG IRU WKH <�D[LV ����� >PP�V@�� VR WKH LQWHUSRODWLRQ VSHHG LV VHW WR ����
>PP�V@�

1RWH �� ,I FLUFXODU LQWHUSRODWLRQ LV SHUIRUPHGZLWK � D[HVZLWK GLIIHUHQW SXOVH UDWHV� DQ
HOOLSVH ZLOO EH GUDZQ DQG FLUFXODU LQWHUSRODWLRQ PLJKW QRW EH SRVVLEOH�

�� :KHQ WKH UDGLXV H[FHHGV ��������� SXOVHV� FLUFXODU LQWHUSRODWLRQ ZLOO EH
SHUIRUPHG ZLWKLQ WKH VSHFLILHG FLUFOH� .HHS WKH UDGLXV XQGHU ���������
SXOVHV ZKHQ SHUIRUPLQJ KLJK�SUHFLVLRQ FLUFXODU LQWHUSRODWLRQ�

�� :KHQ FLUFXODU LQWHUSRODWLRQ LV SHUIRUPHGZLWK WKH RSHUDWLQJPRGH VHW WR SDVV
PRGH DQG WKH FLUFXODU SODQH LV FKDQJHG GXULQJ RSHUDWLRQ� FLUFXODU LQWHUSROD�
WLRQ ZLOO EHJLQ DIWHU FRPSOHWLRQ RI SRVLWLRQLQJ LV YHULILHG�

:KHQ DQ RSWLRQDO QXPEHU LV VSHFLILHG� WKH D[LV PRYHPHQW FRPPDQGZLOO EH FDU�
ULHG RXW ZKHQ WKDW RSWLRQDO LQSXW JRHV 21� 7KH RSHUDWLRQ ZRQ·W EH SHUIRUPHG
XQWLO WKH RSWLRQDO LQSXW JRHV21� 7KH VRXUFH RI WKH RSWLRQDO LQSXW GHSHQGV RQ WKH
RSWLRQDO QXPEHU VSHFLILHG� DV VKRZQ EHORZ�

� WKURXJK ��� ,QSXWV IURP WKH 3&·V GDWD DUHD LQWHUIDFH
�� WKURXJK ��� ,QSXWV IURP JHQHUDO LQSXWV � WKURXJK �

([DPSOH 3URJUDPV 7KH IROORZLQJ SURJUDP VKRZV FLUFXODU LQWHUSRODWLRQZLWK FHQWHU FRRUGLQDWH VSHFL�
ILFDWLRQ�

� �
1��� *�� $%62/87( 63(&,),&$7,21
1��� *�� 0DNHV ;�< WKH FLUFXODU SODQH�
1��� *�� ;��� <�� ,� -�� )���

� �

6WDUWLQJ SRLQW �SUHVHQW YDOXH�

(QG SRLQW �WDUJHW YDOXH�

&HQWHU

* )XQFWLRQV 6HFWLRQ ���



��

7KH IROORZLQJ SURJUDP VKRZV FLUFXODU LQWHUSRODWLRQ ZLWK UDGLXV VSHFLILFDWLRQ
�5���� $Q DUF JUHDWHU WKDQ D VHPLFLUFOH ZLOO EH GUDZQ ZKHQ 5���

� �
1��� *�� $%62/87( 63(&,),&$7,21
1��� *�� 0DNHV ;�< WKH FLUFXODU SODQH�
1��� *�� ;��� <�� 5ï�� )���

� �

6WDUWLQJ
SRLQW
�SUHVHQW
YDOXH�

(QG SRLQW
�WDUJHW YDOXH�&HQWHU

7KH IROORZLQJ SURJUDP VKRZV FLUFXODU LQWHUSRODWLRQ ZLWK UDGLXV VSHFLILFDWLRQ
�5!��� $Q DUF VPDOOHU WKDQ D VHPLFLUFOH ZLOO EH GUDZQ ZKHQ 5!��

� �
1��� *�� ,1&5(0(17$/ 63(&,),&$7,21
1��� *�� 0DNHV ;�< WKH FLUFXODU SODQH�
1��� *�� ;�� <�� 5�� )���

� �

6WDUWLQJ SRLQW
�SUHVHQW YDOXH�

(QG SRLQW
�WDUJHW YDOXH�

&HQWHU

* )XQFWLRQV 6HFWLRQ ���



��

7KH IROORZLQJ SURJUDP VKRZV FLUFXODU LQWHUSRODWLRQ RI D FRPSOHWH FLUFOH�
� �

1��� *�� $%62/87( 63(&,),&$7,21
1��� *�� 0DNHV ;�< WKH FLUFXODU SODQH�
1��� *�� ;��� <�� ,� -�� )���

� �

&HQWHU

6WDUWLQJ SRLQW DQG HQG SRLQW

7KH IROORZLQJ SURJUDP VKRZV KHOLFDO LQWHUSRODWLRQ�
� �

1��� *�� $%62/87( 63(&,),&$7,21
1��� *�� 0DNHV ;�< WKH FLUFXODU SODQH�
1��� *�� ;�� <��� =�� ,ï�� -� )���

� �

=�; SODQH

;�< SODQH

6WDUWLQJ SRLQW 3�� ���� ���� ��
(QG SRLQW 3�� ���� ���� ���
&HQWHU FRRUGLQDWHV� ���� ���� ��

����� *��� ':(// 7,0(5
:DLWV IRU WKH VSHFLILHG OHQJWK RI WLPH�

)RUPDW *��B�ZDLW WLPH!

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH ZDLW WLPH SDUDPHWHU�

3DUDPHWHU 3RVVLEOH VHWWLQJV
:DLW WLPH ����� WR ����������

�(�� WR (���
$���� WR $����

* )XQFWLRQV 6HFWLRQ ���



�

��

'HVFULSWLRQ 7KLV IXQFWLRQ ZDLWV IRU WKH VSHFLILHG ZDLW WLPH�

7KH ZDLW WLPH FDQ EH VSHFLILHG LQ D UHJLVWHU RU SRVLWLRQ GDWD DGGUHVV� :KHQ WKH
QXPEHU UHDG IURPPHPRU\ LQFOXGHV YDOXHV EHORZ WKH WKLUG GHFLPDO SODFH� WKRVH
YDOXHV ZLOO EH URXQGHG RII� $Q HUURU ZLOO RFFXU LI WKH UHVXOW RI WKLV URXQGLQJ LV RXW�
VLGH RI WKH DFFHSWDEOH UDQJH ������ WR ������������

9DOXHV IURP ����� WR ���������� FDQ EH LQSXW IRU WKH ZDLW WLPH� EXW VHWWLQJV RI
���������� WR ����������ZLOO FDXVH DQ HUURU� 7KH DFFXUDF\ RI WKH WLPHU LV DERXW
���� V�

&DXWLRQ ,I WKLV IXQFWLRQ LV H[HFXWHG MXVW DIWHU D *��� *��� RU *�� IXQFWLRQ� WKH LQWHUSROD�
WLRQ ZLOO EH SHUIRUPHG LQ VWRSPRGH� QRW SDVVPRGH� HYHQ LI SDVVPRGH KDV EHHQ
VHOHFWHG�

([DPSOH 3URJUDP � �
1��� *��
1��� *�� ;��� <���
1��� *�� ��
1��� *�� ;��� <���

� �

6SHHG

7LPH
�� V

1RWH 3URJUDP EORFNV 1��� DQG 1��� DUHQ·W SDVV RSHUDWLRQV�

����� *��� 3$66 02'(
6ZLWFKHV WKH RSHUDWLQJ PRGH WR SDVV PRGH�

)RUPDW *��

3DUDPHWHUV 1RQH

'HVFULSWLRQ 7KLV IXQFWLRQ VZLWFKHV WKH RSHUDWLQJ PRGH WR SDVV PRGH� ,I WKLV IXQFWLRQ LV
H[HFXWHG� DQ\ VXEVHTXHQW LQWHUSRODWLRQ �OLQHDU RU FLUFXODU� IXQFWLRQ ZLOO PRYH RQ
WR WKH QH[W SRVLWLRQLQJ RSHUDWLRQ ZLWKRXW GHFHOHUDWLQJ WR D VWRS� 7KH SDVV PRGH
LV YDOLG XQWLO WKH 6723 02'( IXQFWLRQ �*��� LV H[HFXWHG�

7KH SDVV RSHUDWLRQ PLJKW QRW RFFXU LI D *��� *��� RU *�� IXQFWLRQ LV H[HFXWHG
ZLWK DQ H[WUHPHO\ VKRUW PRYHPHQW�

,Q SDVV PRGH� WKH QH[W *�FRGH IXQFWLRQ ZLOO EH H[HFXWHG ZLWKRXW ZDLWLQJ IRU WKH
FRPSOHWLRQ RI D *��� *��� RU *�� IXQFWLRQ WKDW LV EHLQJ H[HFXWHG �SUH�H[HFX�
WLRQ�� VR WKH ´H[HFXWHG EORFN QXPEHUµ RXWSXW WR WKH LQWHUIDFH PLJKW EH GLIIHUHQW
IURP WKH DFWXDO EORFN QXPEHU EHLQJ H[HFXWHG� $OVR� WKH VXEVHTXHQW IXQFWLRQV
ZLOO EH H[HFXWHG XQWLO WKH QH[W *��� *��� RU *�� IXQFWLRQ LQ WKH SURJUDP�

,Q WKH IROORZLQJ SURJUDP� EORFNV 1��� WR 1��� ZLOO EH SUH�H[HFXWHG ZKLOH WKH
D[LV LV PRYLQJ DFFRUGLQJ WR WKH FRPPDQG LQ EORFN 1���� $OWKRXJK KH D[LV LV
PRYLQJ DFFRUGLQJ WR SURJUDP EORFN 1���� WKH ´H[HFXWHG EORFN QXPEHUµ ZLOO EH
UHIUHVKHGZLWK EORFN QXPEHUV1��� WR 1���� 3URJUDP H[HFXWLRQZLOO WKHQ VWDQG�
E\ DW EORFN 1����

* )XQFWLRQV 6HFWLRQ ���



�

��

:KHQ FRPPDQG SURFHVVLQJ IRU 1��� LV FRPSOHWHG� 1��� ZLOO EH H[HFXWHG DQG
WKH IXQFWLRQV DIWHU EORFN 1��� ZLOO EH SUH�H[HFXWHG�

1��� 3��� ;<
1��� *��
1��� *�� ;��� )����
1��� *�� $����  �
1��� *�� $����  �
1��� *�� $����  �
1��� *�� ;���

� �

&DXWLRQ 3UH�H[HFXWLRQ ZLOO EH VWRSSHG DQG WKH D[LV RSHUDWLRQ ZLOO EH SDXVHG ZLWK WKH IRO�
ORZLQJ IXQFWLRQV�
*�� �373 RSHUDWLRQ�
$ *��� *��� RU *�� IXQFWLRQ ZLWK DQ 0 FRGH IURP 0��� WR 0���
*�� �':(// 7,0(5�
*�� �&+$1*( :25.3,(&( 25,*,1 2))6(7�
*�� �&+$1*( 5()(5(1&( &225',1$7( 6<67(0 39�
*�� �352*5$0 (1'�
0��� WR 0��� DV LQGHSHQGHQW FRPPDQGV

([DPSOH 3URJUDP � �
1��� *�� ;�� <��
1��� *��
1��� *�� ;��
1��� *�� <��
1��� *�� ;���
1��� *�� <��
1��� *�� ;���

� �

6WDUWLQJ SRLQW

(QG SRLQW

7KH QH[W RSHUDWLRQ LV SHUIRUPHG
ZLWKRXW GHFHOHUDWLQJ WR D VWRS�

����� *��� 6723 02'(
6ZLWFKHV WKH RSHUDWLQJ PRGH WR VWRS PRGH�

)RUPDW *��

3DUDPHWHUV 1RQH

* )XQFWLRQV 6HFWLRQ ���



��

'HVFULSWLRQ 7KLV IXQFWLRQ VZLWFKHV WKH RSHUDWLQJ PRGH WR VWRS PRGH� ,I WKLV IXQFWLRQ LV
H[HFXWHG� VXEVHTXHQW LQWHUSRODWLRQ �OLQHDU RU FLUFXODU� IXQFWLRQV ZLOO EH GHFHOHU�
DWHG WR D VWRS DW WKH HQG SRLQW� DQ LQ�SRVLWLRQ FKHFN ZLOO EH SHUIRUPHG� DQG WKHQ
WKH QH[W SRVLWLRQLQJ RSHUDWLRQ ZLOO EH SHUIRUPHG DIWHU FRPSOHWLRQ RI WKH SRVLWLRQ�
LQJ LV YHULILHG�

7KH VWRS PRGH LV YDOLG XQWLO RQH RI WKH IROORZLQJ IXQFWLRQV LV H[HFXWHG�

�� �� ���� �� 7KH 3$66 02'( IXQFWLRQ �*���

�� 7KH 5()(5(1&( 25,*,1 5(7851 IXQFWLRQ �*���

�� 7KH :25.3,(&( 25,*,1 5(7851 IXQFWLRQ �*���

�� 7KH 25,*,1 6($5&+ IXQFWLRQ �*���

$ UHVHW ZLOO EH SHUIRUPHG DQG WKH RSHUDWLQJ PRGH ZLOO EH VZLWFKHG WR SDVV PRGH
ZKHQ D 5()(5(1&( 25,*,1 5(7851 �*���� :25.3,(&( 25,*,1
5(7851 �*���� RU 25,*,1 6($5&+ �*��� IXQFWLRQ LV H[HFXWHG� 5HIHU WR ���
0RGH 7UDQVLWLRQV &DXVHG E\ * )XQFWLRQV IRU GHWDLOV RQ PRGHV ZKHQ UHVHWWLQJ�

([DPSOH 3URJUDP 7KH IROORZLQJ SURJUDP GHPRQVWUDWHV SRVLWLRQLQJ LQ 6723 02'(� 7KH 8QLW
PRYHV WR WKH QH[W RSHUDWLRQ DIWHU FRPSOHWLRQ RI WKH SUHYLRXV RSHUDWLRQ LV YHUL�
ILHG�

� �
1��� *��
1��� *�� ;���
1��� *�� ;���
1��� *�� ;���

� �

6SHHG

7LPH

����� *�� WR *��� &,5&8/$5 3/$1( 63(&,),&$7,21 )81&7,216
6SHFLILHV WKH SODQH LQ ZKLFK FLUFXODU LQWHUSRODWLRQ LV SHUIRUPHG�

)RUPDW *��� *��� *��� *��� *��� RU *��

3DUDPHWHUV 1RQH

'HVFULSWLRQ 7KLV IXQFWLRQ VSHFLILHV WKH SODQH LQ ZKLFK FLUFXODU LQWHUSRODWLRQ LV SHUIRUPHG� DV
VKRZQ LQ WKH IROORZLQJ WDEOH�

&RGH 3ODQH
*�� 6SHFLILHV WKH ;�< SODQH�
*�� 6SHFLILHV WKH ;�= SODQH�
*�� 6SHFLILHV WKH <�= SODQH�
*�� 6SHFLILHV WKH ;�8 SODQH�
*�� 6SHFLILHV WKH <�8 SODQH�
*�� 6SHFLILHV WKH =�8 SODQH�

7KH VSHFLILHG SODQH LV YDOLG XQWLO DQRWKHU RQH RI WKH &,5&8/$5 3/$1( 63(&�
,),&$7,21 IXQFWLRQV LV H[HFXWHG� $Q HUURU ZLOO RFFXU LI D &,5&8/$5 ,17(5�
32/$7,21 IXQFWLRQ LV H[HFXWHG EHIRUH D FLUFXODU SODQH KDV EHHQ VSHFLILHG�

* )XQFWLRQV 6HFWLRQ ���



��

([DPSOH 3URJUDP 7KH IROORZLQJ SURJUDP SHUIRUPV FLUFXODU LQWHUSRODWLRQ LQ WKH ;�< SODQH�

� �
1��� *�� $%62/87( 63(&,),&$7,21
1��� *��
1��� *�� ;� <��� ,� -�� )���

�*�� ;� <��� 5�� )����
� �

=�; SODQH

7KH D[LV RSHUDWLRQ ZRXOG EH SHUIRUPHG
RQ WKLV GRWWHG OLQH LI *�� �<�= SODQH�
ZHUH SURJUDPPHG LQ EORFN 1����

<�= SODQH

;�< SODQH

����� *��� 5()(5(1&( 25,*,1 5(7851

0RYHV WR WKH UHIHUHQFH RULJLQ�

)RUPDW *��B�$[LV QDPH ��� !B>0�0 FRGH!@

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
$[LV QDPH ;� <� =� DQG 8
0 FRGH
 ��� WR ���

�(�� WR (���
$���� WR $����

1RWH 5HIHU WR ��� 0�FRGH 2XWSXWV IRU GHWDLOV RQ 0 FRGHV�

'HVFULSWLRQ 7KLV IXQFWLRQ PRYHV WKH VSHFLILHG D[HV WR WKH UHIHUHQFH RULJLQ E\ 373 FRQWURO�
7KH FRRUGLQDWH V\VWHPDQGPRGH VHWWLQJVZLOO EH DV IROORZV DIWHU WKH UHWXUQ WR WKH
UHIHUHQFH RULJLQ�

�� �� ���� �� 7KH FRRUGLQDWH V\VWHP LV VHW WR WKH UHIHUHQFH FRRUGLQDWH V\VWHP�

�� 7KH FRRUGLQDWH VSHFLILFDWLRQ LV VHW WR DEVROXWH VSHFLILFDWLRQ�

�� 7KH RSHUDWLQJ PRGH LV VHW WR SDVV PRGH�

7KH VHWWLQJV ZRQ·W EH VZLWFKHG WR WKH RQHV DERYH LI IXQFWLRQ *�� LV WHUPLQDWHG
ZKLOH LQ SURJUHVV E\ WKH 237,21$/ (1' IXQFWLRQ �*���� )25&(' %/2&.
(1'� RU RWKHU IXQFWLRQ� 7KH IXQFWLRQ LV DOVR FRQVLGHUHG WR EH LQ SURJUHVV ZKLOH
ZDLWLQJ IRU WKH 0 FRGH UHVHW�

* )XQFWLRQV 6HFWLRQ ���



��

([DPSOH 3URJUDP � �
1��� *�� ;< 0���

� �

5HIHUHQFH RULJLQ

5HIHUHQFH FRRUGLQDWH V\VWHP

����� *��� :25.3,(&( 25,*,1 5(7851
0RYHV WR WKH ZRUNSLHFH RULJLQ�

)RUPDW *��B�$[LV QDPH ��� !B>0�0 FRGH!@

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
$[LV QDPH ;� <� =� DQG 8
0 FRGH
 ��� WR ���

�(�� WR (���
$���� WR $����

1RWH 5HIHU WR ��� 0�FRGH 2XWSXWV IRU GHWDLOV RQ 0 FRGHV�

'HVFULSWLRQ 7KLV IXQFWLRQ PRYHV WKH VSHFLILHG D[HV WR WKH ZRUNSLHFH RULJLQ E\ 373 FRQWURO�
7KH FRRUGLQDWH V\VWHPDQGPRGH VHWWLQJVZLOO EH DV IROORZV DIWHU WKH UHWXUQ WR WKH
ZRUNSLHFH RULJLQ�

�� �� ���� �� 7KH FRRUGLQDWH V\VWHP LV VHW WR WKH ZRUNSLHFH FRRUGLQDWH V\VWHP�
�� 7KH FRRUGLQDWH VSHFLILFDWLRQ LV VHW WR DEVROXWH VSHFLILFDWLRQ�
�� 7KH RSHUDWLQJ PRGH LV VHW WR SDVV PRGH�

7KH VHWWLQJV ZRQ·W EH VZLWFKHG WR WKH RQHV DERYH LI IXQFWLRQ *�� LV WHUPLQDWHG
ZKLOH LQ SURJUHVV E\ WKH 237,21$/ (1' IXQFWLRQ �*���� )25&(' %/2&.
(1'� RU RWKHU IXQFWLRQ� 7KH IXQFWLRQ LV DOVR FRQVLGHUHG WR EH LQ SURJUHVV ZKLOH
ZDLWLQJ IRU WKH 0 FRGH UHVHW�

* )XQFWLRQV 6HFWLRQ ���



��

([DPSOH 3URJUDP � �
1��� *�� ;< 0���

� �

:RUNSLHFH RULJLQ

:RUNSLHFH FRRUGLQDWH V\VWHP

5HIHUHQFH RULJLQ

5HIHUHQFH FRRUGLQDWH V\VWHP

������*��� 25,*,1 6($5&+
3HUIRUPV DQ RULJLQ VHDUFK LQ WKH VSHFLILHG D[HV�

)RUPDW *��B�$[LV QDPH ��� !B>0�0 FRGH!@

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
$[LV QDPH ;� <� =� DQG 8
0 FRGH� ��� WR ���

�(�� WR (���
$���� WR $����

1RWH �� 5HIHU WR ��� 0�FRGH 2XWSXWV IRU GHWDLOV RQ 0 FRGHV�
�� 5HIHU WR 6HFWLRQ � )L[LQJ WKH 2ULJLQ IRU PRUH GHWDLOV RQ RULJLQ VHDUFKHV�

'HVFULSWLRQ 7KLV IXQFWLRQ SHUIRUPV DQ RULJLQ VHDUFK LQ WKH VSHFLILHG D[HV�
$[HV XVLQJ ,QFUHPHQWDO (QFRGHUV�
7KH RULJLQ VHDUFK RSHUDWLRQ VHDUFKHV IRU WKH RULJLQ LQ WKH VSHFLILHG D[HV DFFRUG�
LQJ WR WKH VHWWLQJV RI WKH 2ULJLQ 6HDUFK 0HWKRG� 2ULJLQ 6HDUFK 'LUHFWLRQ� 2ULJLQ
'HFHOHUDWLRQ 0HWKRG� DQG 2ULJLQ 3UR[LPLW\ ,QSXW /RJLF SDUDPHWHUV�
)RU D[HV LQ RULJLQ PRGH� WKH FXUUHQW SRVLWLRQ LV VHW WR ]HUR DQG IL[HG DV WKH RULJLQ
ZKHQ WKH RULJLQ VHDUFKPHWKRG LV VHW� )RU D[HV LQ RWKHUPRGHV� WKH RULJLQ LV IL[HG
DIWHU WKH RULJLQ VHDUFK RSHUDWLRQ LV H[HFXWHG�
$[HV XVLQJ $EVROXWH (QFRGHUV�
7KH D[HV DUH SRVLWLRQHG DW WKH PHFKDQLFDO RULJLQ E\ 373 FRQWURO �WKH VDPH DV D
UHIHUHQFH RULJLQ UHWXUQ�� 7KH FRRUGLQDWH V\VWHP DQGPRGH VHWWLQJV ZLOO EH DV IRO�
ORZV ZKHQ WKH RULJLQ VHDUFK LV FRPSOHWHG�

�� �� ���� �� 7KH FRRUGLQDWH V\VWHP LV VHW WR WKH UHIHUHQFH FRRUGLQDWH V\VWHP�
�� 7KH FRRUGLQDWH VSHFLILFDWLRQ LV VHW WR DEVROXWH VSHFLILFDWLRQ�
�� 7KH RSHUDWLQJ PRGH LV VHW WR SDVV PRGH�

7KH VHWWLQJV ZRQ·W EH VZLWFKHG WR WKH RQHV DERYH LI IXQFWLRQ *�� LV WHUPLQDWHG
ZKLOH LQ SURJUHVV E\ WKH 237,21$/ (1' IXQFWLRQ �*���� )25&(' %/2&.
(1'� RU RWKHU IXQFWLRQ� 7KH IXQFWLRQ LV DOVR FRQVLGHUHG WR EH LQ SURJUHVV ZKLOH
ZDLWLQJ IRU WKH 0 FRGH UHVHW�

([DPSOH 3URJUDP � �
1��� *�� ;<= 0���

� �

* )XQFWLRQV 6HFWLRQ ���



��

������ *��� 6(/(&7 5()(5(1&( &225',1$7( 6<67(0
6HWV WKH FRRUGLQDWH V\VWHP WR WKH UHIHUHQFH FRRUGLQDWH V\VWHP�

)RUPDW *��

3DUDPHWHUV 1RQH

'HVFULSWLRQ 7KLV IXQFWLRQ VHWV WKH FRRUGLQDWH V\VWHP WR WKH UHIHUHQFH FRRUGLQDWH V\VWHP� $I�
WHU WKLV IXQFWLRQ LV H[HFXWHG� WKH FRRUGLQDWH GDWD LQ DOO D[LV RSHUDWLRQV LV SUR�
FHVVHG DV UHIHUHQFH FRRUGLQDWH GDWD� ,I *�� LV H[HFXWHG DW WKH EHJLQQLQJ RI WKH
SURJUDP� WKH FRRUGLQDWH V\VWHP ZLOO EH WKH UHIHUHQFH FRRUGLQDWH V\VWHP�

7KH UHIHUHQFH FRRUGLQDWH V\VWHP ZLOO EH LQ HIIHFW DIWHU H[HFXWLRQ RI WKH 5()�
(5(1&( 25,*,1 5(7851 IXQFWLRQ �*��� RU WKH 25,*,1 6($5&+ IXQFWLRQ
�*����

([DPSOH 3URJUDP � �
1��� *��
1��� *��
1��� *�� ;��� <���

� �

5HIHUHQFH FRRUGLQDWH V\VWHP

������*��� 6(/(&7 :25.3,(&( &225',1$7( 6<67(0
6HWV WKH FRRUGLQDWH V\VWHP WR WKH ZRUNSLHFH FRRUGLQDWH V\VWHP�

)RUPDW *��

3DUDPHWHUV 1RQH

'HVFULSWLRQ 7KLV IXQFWLRQ VHWV WKH FRRUGLQDWH V\VWHP WR WKH ZRUNSLHFH FRRUGLQDWH V\VWHP�
$IWHU WKLV IXQFWLRQ LV H[HFXWHG� WKH FRRUGLQDWH GDWD LQ DOO D[LV RSHUDWLRQV LV SUR�
FHVVHG DV ZRUNSLHFH FRRUGLQDWH GDWD� ,I *�� LV H[HFXWHG DW WKH EHJLQQLQJ RI WKH
SURJUDP� WKH RULJLQ RI ZRUNSLHFH FRRUGLQDWH V\VWHP LV GHWHUPLQHG E\ WKH ZRUN�
SLHFH RULJLQ RIIVHW YDOXH �WKH RIIVHW IURP WKH UHIHUHQFH RULJLQ� VHW LQ WKH V\VWHP
SDUDPHWHUV�

7KH ZRUNSLHFH FRRUGLQDWH V\VWHP ZLOO EH LQ HIIHFW DIWHU H[HFXWLRQ RI WKH :25.�
3,(&( 25,*,1 5(7851 IXQFWLRQ �*����

* )XQFWLRQV 6HFWLRQ ���



��

([DPSOH 3URJUDP � �
1��� *��
1��� *��
1��� *�� ;��� <���

� �

:RUNSLHFH FRRUGLQDWH V\VWHP

5HIHUHQFH FRRUGLQDWH V\VWHP

������*��� &+$1*( :25.3,(&( 25,*,1 2))6(7
&KDQJHV WKH RULJLQ RI WKH ZRUNSLHFH FRRUGLQDWH V\VWHP�

)RUPDW *��B�RIIVHW YDOXH ��� !

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
2IIVHW YDOXH $[LV QDPH ;� <� =� DQG 8

'DWD ï���������� WR �����������
�(�� WR (���
$���� WR $����

'HVFULSWLRQ 7KLV IXQFWLRQ FKDQJHV WKH RIIVHW IURP WKH UHIHUHQFH FRRUGLQDWH V\VWHP RULJLQ WR
WKH ZRUNSLHFH FRRUGLQDWH V\VWHP RULJLQ� 7KH ZRUNSLHFH RULJLQ RIIVHW YDOXH VHW LQ
WKH V\VWHP SDUDPHWHUV LVQ·W FKDQJHG� EXW WKH RIIVHW YDOXHV VHW ZLWK WKLV IXQFWLRQ
WDNH SUHFHGHQFH�
8QOHVV *�� LV H[HFXWHG� WKH RULJLQ RI WKH ZRUNSLHFH FRRUGLQDWH V\VWHP LV GHWHU�
PLQHG E\ WKH V\VWHP SDUDPHWHU �´ZRUNSLHFH RULJLQ RIIVHWµ RI WKH FRRUGLQDWH
SDUDPHWHU� ZKHQ H[HFXWHG IURP WKH WRS RI WKH SURJUDP�

* )XQFWLRQV 6HFWLRQ ���



�

��

&DXWLRQ ,I WKLV IXQFWLRQ LV H[HFXWHG MXVW DIWHU D *��� *��� RU *�� IXQFWLRQ� WKH LQWHUSROD�
WLRQ ZLOO EH SHUIRUPHG LQ VWRSPRGH� QRW SDVVPRGH� HYHQ LI SDVVPRGH KDV EHHQ
VHOHFWHG� 7KH IROORZLQJ H[DPSOH VKRZV WKLV HIIHFW�

� �
1��� *�� 6HWV SDVV PRGH�
1��� *�� ;��� <��� )���
1��� *�� ;���
1��� *�� ;��� ([HFXWHG DIWHU 1��� LV FRPSOHWHG�
1��� *�� ;���

� �

6SHHG

7LPH

([HFXWLRQ RI 1���

1RWH $Q HUURU ZLOO RFFXU LI WKH RIIVHW YDOXH H[FHHGV WKH VWURNH OLPLWV VHW LQ WKH V\VWHP
SDUDPHWHUV�

([DPSOH 3URJUDP � �
1��� *�� ;��� <��

� �

:RUNSLHFH FRRUGLQDWH V\VWHP

5HIHUHQFH FRRUGLQDWH V\VWHP

������*��� &+$1*( 5()(5(1&( &225',1$7( 6<67(0 39
&KDQJHV WKH SUHVHQW YDOXH LQ WKH UHIHUHQFH FRRUGLQDWH V\VWHP�

)RUPDW *��B�SUHVHQW YDOXH ��� !

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
3UHVHQW
O

$[LV QDPH ;� <� =� DQG 8
YDOXH 'DWD ï���������� WR �����������

�(�� WR (���
$���� WR $����

'HVFULSWLRQ 7KLV IXQFWLRQ FKDQJHV WKH SUHVHQW YDOXH RI WKH UHIHUHQFH FRRUGLQDWH V\VWHP IRU
,QFUHPHQWDO (QFRGHU D[HV WR WKH VSHFLILHG SUHVHQW YDOXH�

* )XQFWLRQV 6HFWLRQ ���



�

��

&DXWLRQ ,I WKLV IXQFWLRQ LV H[HFXWHG MXVW DIWHU D *��� *��� RU *�� IXQFWLRQ� WKH LQWHUSROD�
WLRQ ZLOO EH SHUIRUPHG LQ VWRSPRGH� QRW SDVVPRGH� HYHQ LI SDVVPRGH KDV EHHQ
VHOHFWHG� 7KH IROORZLQJ H[DPSOH VKRZV WKLV HIIHFW�

� �
1��� *�� 6HWV SDVV PRGH�
1��� *�� ;��� <��� )���
1��� *�� ;���
1��� *�� ;��� ([HFXWHG DIWHU 1��� LV FRPSOHWHG�
1��� *�� ;���

� �

6SHHG

7LPH

([HFXWLRQ RI 1���

1RWH �� $Q HUURU ZLOO RFFXU LI WKH RIIVHW YDOXH H[FHHGV WKH VWURNH OLPLWV VHW LQ WKH V\V�
WHP SDUDPHWHUV�

�� 7KLV IXQFWLRQ FDQ·W FKDQJH WKH SUHVHQW YDOXH IRU $EVROXWH (QFRGHU D[HV�

([DPSOH 3URJUDP 7KH IROORZLQJ SURJUDP VKRZV WKH SUHVHQW YDOXH RI WKH UHIHUHQFH FRRUGLQDWH V\V�
WHP FKDQJHG IURP ����� ���� WR ����� �����

� �
1��� *�� ;��� <���

� �

2OG UHIHUHQFH FRRUGLQDWH

1HZ UHIHUHQFH FRRUGLQDWH

* )XQFWLRQV 6HFWLRQ ���



��

������*��� $5,7+0(7,& 23(5$7,216
3HUIRUPV DULWKPHWLF RSHUDWLRQV RQ QXPHULFDO YDOXHV� SRVLWLRQ GDWD� DQG UHJLV�
WHUV�

)RUPDW *��B�ILUVW WHUP  VHFRQG WHUP RSHUDWRU WKLUG WHUP!

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
)LUVW WHUP $���� WR $����

(�� WR (��
6HFRQG WHUP $���� WR $����

(�� WR (��
ï���������� WR �����������

2SHUDWRU �� ï� 
� RU �
�DGGLWLRQ� VXEWUDFWLRQ� PXOWLSOLFDWLRQ� RU GLYLVLRQ�

7KLUG WHUP $���� WR $����
(�� WR (��
ï���������� WR �����������

'HVFULSWLRQ 7KLV IXQFWLRQ SHUIRUPV DULWKPHWLF RSHUDWLRQV RQ QXPHULFDO YDOXHV� SRVLWLRQ GDWD�
RU WKH FRQWHQWV RI UHJLVWHUV�:KHQ WKH ILUVW WHUP LV D UHJLVWHU� WKH VHFRQG DQG WKLUG
WHUPV ZLOO EH LQWHJHUV� �1RQ�LQWHJHU YDOXHV DUH URXQGHG WR WKH QHDUHVW LQWHJHU��
:KHQ WKH ILUVW WHUP LV D SRVLWLRQ GDWD DGGUHVV� WKH VHFRQG DQG WKLUG WHUPV ZLOO EH
UHDO QXPEHUV DQG YDOXHV EHORZ WKH IRXUWK GHFLPDO SODFH DUH URXQGHG RII�
7KH SRVVLEOH YDOXHV IRU WKH UHVXOW DUH DV IROORZV�

ï���������� WR ï������
�
������ WR ����������

$Q HUURU ZLOO RFFXU LI WKH ILUVW WHUP·V GDWD LVQ·W ZLWKLQ WKH DFFHSWDEOH UDQJH� 7KH
SRVVLEOH YDOXHV IRU WKH ILUVW WHUP DUH DV IROORZV�

:KHQ WKH ILUVW WHUP LV SRVLWLRQ GDWD� ï���������� WR �����������
:KHQ WKH ILUVW WHUP LV D UHJLVWHU� ���� WR ����

5HJLVWHUV DUH FOHDUHG WR ]HURZKHQ WKH SRZHU LV WXUQHG RQ� VR EH VXUH WR LQLWLDOL]H
WKH UHJLVWHU FRQWHQWV ZKHQ WKH SURJUDP LV VWDUWHG�

([DPSOH 3URJUDP � �
1��� *�� $���� $����ï���

� �

������*��� 68%67,787,21
6XEVWLWXWHV SRVLWLRQ GDWD DQG UHJLVWHUV�

)RUPDW *��B�ILUVW WHUP  VHFRQG WHUP !

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
)LUVW WHUP $���� WR $����

(�� WR (��
6HFRQG WHUP $���� WR $����

(�� WR (��
ï���������� WR �����������
;� <� =� RU 8

'HVFULSWLRQ 7KLV IXQFWLRQ FRSLHV SRVLWLRQ GDWD� UHJLVWHU FRQWHQWV� SUHVHQW YDOXHV� RU QXPHUL�
FDO YDOXHV LQWR SRVLWLRQ GDWD DGGUHVVHV RU UHJLVWHUV�
:KHQ WKH VHFRQG WHUP LV DQ D[LV QDPH� WKH SUHVHQW SRVLWLRQ RI WKDW D[LV LQ WKH
UHIHUHQFH FRRUGLQDWH V\VWHP LV FRSLHG WR WKH ILUVW WHUP� 7KDW SUHVHQW SRVLWLRQ LV
FRSLHG DFFRUGLQJ WR WKH SXOVH UDWH DQG PLQLPXP XQLW VHWWLQJ IRU WKDW D[LV VSHFL�
ILHG LQ WKH V\VWHP SDUDPHWHUV�

* )XQFWLRQV 6HFWLRQ ���



��

:KHQ WKH ILUVW WHUP LV D UHJLVWHU� WKH YDOXH LQ WKH VHFRQG WHUPZLOO EH WUHDWHG DV DQ
LQWHJHU� 1RQ�LQWHJHU YDOXHV DUH URXQGHG WR WKH QHDUHVW LQWHJHU�

$Q HUURU ZLOO RFFXU LI WKH ILUVW WHUP·V GDWD LVQ·W ZLWKLQ WKH DFFHSWDEOH UDQJH� 7KH
SRVVLEOH YDOXHV IRU WKH ILUVW WHUP DUH DV IROORZV�

:KHQ WKH ILUVW WHUP LV SRVLWLRQ GDWD� ï���������� WR �����������
:KHQ WKH ILUVW WHUP LV D UHJLVWHU� ���� WR ����

5HJLVWHUV DUH FOHDUHG WR ]HURZKHQ WKH SRZHU LV WXUQHG RQ� VR EH VXUH WR LQLWLDOL]H
WKH UHJLVWHU FRQWHQWV ZKHQ WKH SURJUDP LV VWDUWHG�

([DPSOH 3URJUDP � �
1��� *�� $���� ������

� �

������*��� &+$1*( 3$5$0(7(5
&KDQJHV WKH VHWWLQJ RI WKH VSHFLILHG SDUDPHWHU�

)RUPDW *��B��SDUDPHWHU W\SH�QHZ VHWWLQJ ��� !

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
3DUDPHWHU W\SH �� �� �� RU �
1HZ VHWWLQJ $[LV QDPH ;� <� =� DQG 8J

1HZ VHWWLQJ � WR �����
�(�� WR (���
$���� WR $����

'HVFULSWLRQ 7KLV IXQFWLRQ FKDQJHV WKH VHWWLQJ RI WKH VSHFLILHG SDUDPHWHU� 7KH IROORZLQJ WDEOH
VKRZV WKH SDUDPHWHUV WKDW FDQ EH FKDQJHG DQG WKH SDUDPHWHU W\SH YDOXHV XVHG
WR LGHQWLI\ WKHP�

3DUDPHWHU W\SH 3DUDPHWHU
�� $FFHOHUDWLRQ WLPH
�� 'HFHOHUDWLRQ WLPH
�� ,QWHUSRODWLRQ DFFHOHUDWLRQ WLPH
�� ,QWHUSRODWLRQ GHFHOHUDWLRQ WLPH

7KH DFWXDO VHWWLQJV LQ WKH V\VWHP SDUDPHWHUV DUHQ·W FKDQJHG� EXW WKH YDOXHV VHW
ZLWK WKLV IXQFWLRQ WDNH SUHFHGHQFH� 7KH VHWWLQJV XQLWV DUH PV�

:KHQ WKH RSHUDWLQJ PRGH LV VWRS PRGH� WKH QHZ DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH
ZLOO EH UHIOHFWHG LQ WKH QH[W RSHUDWLRQ�

:KHQ WKH RSHUDWLQJ PRGH LV SDVV PRGH DQG WKH LQWHUSRODWLRQ DFFHOHUDWLRQ�GH�
FHOHUDWLRQ WLPH LV FKDQJHG GXULQJ OLQHDU RU FLUFXODU LQWHUSRODWLRQ� WKH QHZ LQWHU�
SRODWLRQ DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH ZLOO EH HIIHFWLYH EHWZHHQ *��� *��� DQG
*�� IXQFWLRQV IROORZLQJ WKH *�� IXQFWLRQ�

7KH QHZ SDUDPHWHU VHWWLQJ ZLOO EH FOHDUHG ZKHQ WKH ILUVW EORFN RI WKH QH[W PDLQ
SURJUDP LV H[HFXWHG�

,I D SRVLWLRQ GDWD DGGUHVV RU UHJLVWHU LV VSHFLILHG IRU WKH QHZ VHWWLQJ� WKH YDOXHZLOO
EH URXQGHG RII WR WKH QHDUHVW LQWHJHU YDOXH� $Q HUURU ZLOO RFFXU LI WKH VSHFLILHG
GDWD LVQ·W ZLWKLQ WKH UDQJH � WR �����

,I WKLV IXQFWLRQ LV H[HFXWHG MXVW DIWHU D *��� *��� RU *�� IXQFWLRQ� WKH LQWHUSROD�
WLRQ ZLOO EH SHUIRUPHG LQ VWRSPRGH� QRW SDVVPRGH� HYHQ LI SDVVPRGH KDV EHHQ
VHOHFWHG� 7KH IROORZLQJ H[DPSOH VKRZV WKLV HIIHFW�

7KLV IXQFWLRQ FDQ·W FKDQJH WKH SUHVHQW YDOXH IRU $EVROXWH (QFRGHU D[HV�

* )XQFWLRQV 6HFWLRQ ���



��

([DPSOH 3URJUDP 7KH IROORZLQJ SURJUDP VKRZV WKH HIIHFW RI FKDQJLQJ WKH LQWHUSRODWLRQ DFFHOHUD�
WLRQ WLPH GXULQJ LQWHUSRODWLRQ�

� �
1��� *�� ;��� <���
1��� *�� ���;���
1��� *�� ;��� <���
1��� *�� ;��� <���

� �

7KH QHZ LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH
LV HIIHFWLYH EHWZHHQ WKH QH[W WZR *��
IXQFWLRQV DIWHU WKH *�� IXQFWLRQ�

������*��� 81&21',7,21$/ -803
8QFRQGLWLRQDOO\ MXPSV WR WKH VSHFLILHG EORFN�

)RUPDW *��B�MXPS GHVWLQDWLRQ EORFN QXPEHU! >�/�QXPEHU RI ORRSV!@

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
'HVWLQDWLRQ EORFN QXPEHU 1��� WR 1���
1XPEHU RI ORRSV � WR ����������

�(�� WR (���
$���� WR $����

'HVFULSWLRQ 7KLV IXQFWLRQ XQFRQGLWLRQDOO\ MXPSV WR WKH VSHFLILHG EORFN� $ IL[HG QXPEHU RI
MXPSV �D ORRS� FDQ EH FUHDWHG E\ VSHFLI\LQJ D QXPEHU RI ORRSV�
:KHQ D QXPEHU RI ORRSV LV VSHFLILHG� WKH GHVWLQDWLRQ EORFN QXPEHU PXVW EH EH�
IRUH WKH FXUUHQW EORFN QXPEHU�
,I DQRWKHU 81&21',7,21$/ -803 IXQFWLRQ �*��� RU D &21',7,21$/ -803
IXQFWLRQ �*��� LV XVHG WR H[LW D ORRS EHIRUH WKH QXPEHU RI ORRSV KDV FRXQWHG
GRZQ WR ]HUR� WKH QXPEHU RI ORRSV ZLOO EH FOHDUHG ZKHQ DQRWKHU ORRS LV VWDUWHG�

* )XQFWLRQV 6HFWLRQ ���



��

$ VHFRQG ORRS IXQFWLRQ FDQ·W EH H[HFXWHG ZKLOH D ORRS LV LQ SURJUHVV� 7KH IROORZ�
LQJ GLDJUDP GHPRQVWUDWHV WKLV SURJUDPPLQJ PLVWDNH�

1��� *�� ;��� <��� )���
� �

1��� *�� 1����/��
� �

1��� *�� 1����/�

/RRSV FDQ·W EH QHVWHG DV VKRZQ DERYH� EXW XS WR � ORRSV FDQ EH QHVWHG E\ FDOO�
LQJ VXESURJUDPV FRQWDLQLQJ ORRSV� 7KH QXPEHU RI ORRSV LQ HDFK VXESURJUDP LV
FOHDUHG ZKHQ WKH VXESURJUDP HQGV� 5HIHU WR ������*��� 6XESURJUDP -XPS IRU
GHWDLOV�

$Q HUURU ZLOO RFFXU LI WKH SRVLWLRQ GDWD LV � ZKHQ WKH QXPEHU RI ORRSV LV VHW LQGL�
UHFWO\ IURP SRVLWLRQ GDWD VSHFLILHG E\ D UHJLVWHU RU SRVLWLRQ GDWD DGGUHVV� 1RQ�LQ�
WHJHU SRVLWLRQ GDWD YDOXHV ZLOO EH URXQGHG RII WR WKH QHDUHVW LQWHJHU YDOXH� $Q
HUURU ZLOO DOVR RFFXU LI WKH SRVLWLRQ GDWD LV QHJDWLYH�

([DPSOH 3URJUDP � �
1��� *�� ;���
1��� *�� 1����$���� �
1��� *�� 1����/��� o� � � � � � � � �

� �
� �

1��� *�� ;����
1��� *�� 1����/�� w� � � � � � � � � � �

� �

,Q ORRS o� WKH SURJUDP ZLOO MXPS WR 1��� XS WR ��� WLPHV ZKLOH $����¡�� VR
EORFNV 1��� DQG 1��� ZLOO EH H[HFXWHG XS WR ��� WLPHV�

,Q ORRSw� WKH SURJUDP ZLOO MXPS WR 1��� XS WR �� WLPHV� VR EORFN 1��� ZLOO EH
H[HFXWHG XS WR �� WLPHV�

,I $���� � RQ WKH ��WK MXPS LQ ORRSo� WKH SURJUDP ZRXOG MXPS WR EORFN 1����
7KH UHPDLQLQJ YDOXH RI �� MXPSV LQ WKH QXPEHU RI ORRSV ZRXOG EH FOHDUHG DQG
WKH QXPEHU RI ORRSV ZRXOG EH VHW WR WKH QHZ YDOXH RI �� E\ EORFN 1����

������*��� &21',7,21$/ -803
-XPSV WR WKH VSHFLILHG EORFN ZKHQ WKH FRQGLWLRQ LV PHW�

)RUPDW *��B�MXPS GHVWLQDWLRQ EORFN QXPEHU�FRQGLWLRQ HTXDWLRQ!

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
'HVWLQDWLRQ EORFN QXPEHU 1��� WR 1���
&RQGLWLRQ
HTXDWLRQ

)LUVW WHUP $���� WR $����
(�� WR (��HTXDW R

2SHUDWRU  � �� !� RU �
6HFRQG WHUP $���� WR $����

(�� WR (��
ï���������� WR �����������

'HVFULSWLRQ 7KLV IXQFWLRQ MXPSV WR WKH VSHFLILHG EORFN ZKHQ WKH JLYHQ FRQGLWLRQ LV PHW� 7KH
´�µ RSHUDWRU LV WKH LQHTXDOLW\ RSHUDWRU �QRW HTXDO WR�� 7KH ILUVW DQG VHFRQG WHUPV
ZLOO EH FRPSDUHG DV UHDO QXPEHUV� HYHQ LI UHJLVWHUV DUH VSHFLILHG�

* )XQFWLRQV 6HFWLRQ ���



��

([DPSOH 3URJUDP ,Q WKH IROORZLQJ SURJUDP� $���� LV LQLWLDOL]HG WR � LQ EORFN 1��� DQG WKHQ LQFUHP�
HQWHG E\ � LQ EORFN 1��� DIWHU WKH SRVLWLRQLQJ RSHUDWLRQ LQ EORFN 1���� %ORFN
1��� FDXVHV WKH SURJUDP WR MXPSEDFN WR1��� DQG UHSHDW EORFNV1��� WR1���
WHQ WLPHV� 7KH SURJUDP SURFHHGV ZKHQ $���� ���

� �
1��� *��
1��� *�� $���� �
1��� *�� ;���
1��� *�� $���� $������
1��� *�� 1����$���� � ��

� �

������*��� 68%352*5$0 -803
&DOOV WKH VSHFLILHG VXESURJUDP�

)RUPDW *��B�VXESURJUDP QXPEHU!

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
6XESURJUDP QXPEHU 3��� WR 3���

'HVFULSWLRQ 7KLV IXQFWLRQ FDOOV DQG H[HFXWHV WKH VSHFLILHG VXESURJUDP� 6XESURJUDPV FDQ
EH QHVWHG � WLPHV� $Q HUURU ZLOO RFFXU LI D VL[WK VXESURJUDP LV FDOOHG�

([DPSOH 3URJUDP � �
1��� *�� 3���

� �

8S WR � ORRSV FDQ EH FUHDWHG E\ FDOOLQJ VXESURJUDPV� DV VKRZQ LQ WKH IROORZLQJ
GLDJUDP�

8S WR � VXESURJUDPV DUH SRVVLEOH�

&RXQWLQJ WKH PDLQ SURJUDP� XS WR � ORRSV FDQ EH FUHDWHG ZLWK *���

������*��� 68%352*5$0 (1'
(QGV WKH VXESURJUDP�

)RUPDW *��

3DUDPHWHUV 1RQH

'HVFULSWLRQ 7KLV IXQFWLRQ HQGV WKH VXESURJUDP DQG UHWXUQV FRQWURO WR WKH EORFN DIWHU WKH RQH
WKDW FDOOHG WKH VXESURJUDP� 7KLV IXQFWLRQ PXVW EH SURJUDPPHG DW WKH HQG RI HY�
HU\ VXESURJUDP�

* )XQFWLRQV 6HFWLRQ ���



��

([DPSOH 3URJUDP 1��� 3��� ;<=
� �
� �
� �

1��� *��

������*��� 237,21$/ (1'
(QGV WKH EORFN FXUUHQWO\ EHLQJ H[HFXWHG ZKHQ WKH VSHFLILHG RSWLRQDO LQSXW JRHV
21�

)RUPDW *��P�RSWLRQDO QXPEHU!

1RWH 7KH P V\PERO LQGLFDWHV D VSDFH WKDW PXVW EH LQFOXGHG�

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
2SWLRQDO QXPEHU �� WR ��

'HVFULSWLRQ ,I WKH VSHFLILHG LQSXW LV UHFHLYHG ZKLOH WKH EORFN DIWHU WKH RQH ZLWK WKLV IXQFWLRQ LV
EHLQJ H[HFXWHG� H[HFXWLRQ RI WKDW EORFN ZLOO EH LQWHUUXSWHG DQG WKH SURJUDP ZLOO
SURFHHG WR H[HFXWH WKH IROORZLQJ EORFN�
,I DQ D[LV RSHUDWLRQ LV EHLQJ H[HFXWHG� WKH RSHUDWLRQ ZLOO EH GHFHOHUDWHG WR D VWRS
EHIRUH SURFHHGLQJ WR WKH QH[W EORFN� ,I D ':(// 7,0(5 IXQFWLRQ �*��� LV EHLQJ
H[HFXWHG� WKH IXQFWLRQ ZLOO EH LQWHUUXSWHG DQG WKH UHPDLQLQJ WLPH FDQFHOOHG�
7KH VRXUFH RI WKH RSWLRQDO LQSXW GHSHQGV RQ WKH RSWLRQDO QXPEHU VSHFLILHG� DV
VKRZQ EHORZ�

� WKURXJK ��� ,QSXWV IURP WKH 3&·V GDWD DUHD LQWHUIDFH
�� WKURXJK ��� ,QSXWV IURP JHQHUDO LQSXWV � WKURXJK �

7KLV IXQFWLRQ LV LQHIIHFWLYH LI WKH IROORZLQJ EORFN FRQWDLQV D 68%352*5$0(1'
IXQFWLRQ ���� RU 352*5$0 (1' IXQFWLRQ ����� ,I WKH VSHFLILHG RSWLRQDO LQSXW LV
21 DOUHDG\� WKLV IXQFWLRQ ZLOO RSHUDWH MXVW OLNH WKH 237,21$/ 6.,3 IXQFWLRQ
�*����

* )XQFWLRQV 6HFWLRQ ���



��

([DPSOH 3URJUDP � �
1��� *��
1��� *�� �
1��� *�� ;���
1��� *�� ;���

� �

�2SHUDWLRQ ZKHQ WKH RSWLRQDO LQSXW LVQ·W UHFHLYHG�

6SHHG

7LPH

2SWLRQDO
LQSXW �

�/RZ OHYHO�

�2SHUDWLRQ ZKHQ WKH RSWLRQDO LQSXW LV UHFHLYHG�

6SHHG

7LPH

2SWLRQDO
LQSXW �

������*��� 237,21$/ 6.,3
6NLSV WKH QH[W EORFN ZKHQ WKH VSHFLILHG RSWLRQDO LQSXW LV 21�

)RUPDW *��P�RSWLRQDO QXPEHU!

1RWH 7KH P V\PERO LQGLFDWHV D VSDFH WKDW PXVW EH LQFOXGHG�

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
2SWLRQDO QXPEHU �� WR ��

'HVFULSWLRQ ,I WKH VSHFLILHG LQSXW LV 21 ZKHQ WKLV IXQFWLRQ LV H[HFXWHG� WKH QH[W EORFN ZLOO EH
VNLSSHG� 7KH VRXUFH RI WKH RSWLRQDO LQSXW GHSHQGV RQ WKH RSWLRQDO QXPEHU VSHFL�
ILHG� DV VKRZQ EHORZ�

� WKURXJK ��� ,QSXWV IURP WKH 3&·V GDWD DUHD LQWHUIDFH
�� WKURXJK ��� ,QSXWV IURP JHQHUDO LQSXWV � WKURXJK �

3URJUDP H[HFXWLRQ ZLOO FRQWLQXH QRUPDOO\ LI WKH RSWLRQDO LQSXW FRPHV 21 ZKLOH
WKH QH[W EORFN LV EHLQJ H[HFXWHG� 7KH 237,21$/ 6.,3 IXQFWLRQ LV LQHIIHFWLYH LI
WKH IROORZLQJ EORFN FRQWDLQV D 68%352*5$0(1' IXQFWLRQ ���� RU 352*5$0
(1' IXQFWLRQ �����

* )XQFWLRQV 6HFWLRQ ���



��

([DPSOH 3URJUDP � �
1��� *��
1��� *��
1��� *�� ;��
1��� *�� �
1��� *�� ;��
1��� *�� ;��

� �

�2SHUDWLRQ ZKHQ WKH RSWLRQDO LQSXW LVQ·W 21�

6SHHG

7LPH

2SWLRQDO
LQSXW �

�/RZ OHYHO�

�2SHUDWLRQ ZKHQ WKH RSWLRQDO LQSXW LV 21�

6SHHG

7LPH

2SWLRQDO
LQSXW �

:KHQ EORFN 1��� FRQWDLQV WKH SDVV PRGH IXQFWLRQ �*���� EORFNV 1��� DQG
1��� DUH SUH�H[HFXWHG ZKLOH 1��� LV EHLQJ H[HFXWHG� VR EORFN 1��� ZRQ·W EH
VNLSSHG LI RSWLRQDO LQSXW � LV WXUQHG 21 DIWHU H[HFXWLRQ RI EORFN 1����
7R HQVXUH WKDW EORFN 1��� ZLOO EH VNLSSHG� PDNH VXUH WKDW RSWLRQDO LQSXW � LV 21
EHIRUH EORFN 1��� LV H[HFXWHG�

6SHHG

7LPH

2SWLRQDO
LQSXW �

6SHHG

7LPH

2SWLRQDO
LQSXW �

%ORFN 1��� LVQ·W VNLSSHG EHFDXVH
RSWLRQDO LQSXW � LVQ·W 21 ZKHQ EORFN
1��� LV SUH�H[HFXWHG�

,Q WKLV FDVH� EORFN 1��� LV VNLSSHG
EHFDXVH RSWLRQDO LQSXW � LV 21 ZKHQ
EORFN 1��� LV SUH�H[HFXWHG�

������*��� 237,21$/ 352*5$0 3$86(
3DXVHV WKH SURJUDP ZKHQ WKH VSHFLILHG RSWLRQDO LQSXW LV 21�

)RUPDW *��P�RSWLRQDO QXPEHU!

1RWH 7KH P V\PERO LQGLFDWHV D VSDFH WKDW PXVW EH LQFOXGHG�

3DUDPHWHUV 7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH VHWWLQJV IRU WKH SDUDPHWHUV�

3DUDPHWHU 3RVVLEOH VHWWLQJV
2SWLRQDO QXPEHU �� WR ��

* )XQFWLRQV 6HFWLRQ ���



��

'HVFULSWLRQ ,I WKH VSHFLILHG LQSXW LV21ZKHQ WKLV IXQFWLRQ LV H[HFXWHG� SURJUDPH[HFXWLRQZLOO
EH SDXVHG� 3URJUDP H[HFXWLRQ ZLOO FRQWLQXH IURP WKH QH[W EORFN ZKHQ WKH RS�
WLRQDO LQSXW LV UHVHW� 7KH VRXUFH RI WKH RSWLRQDO LQSXW GHSHQGV RQ WKH RSWLRQDO
QXPEHU VSHFLILHG� DV VKRZQ EHORZ�

� WKURXJK ��� ,QSXWV IURP WKH 3&·V GDWD DUHD LQWHUIDFH
�� WKURXJK ��� ,QSXWV IURP JHQHUDO LQSXWV � WKURXJK �

3URJUDP H[HFXWLRQ ZLOO FRQWLQXH QRUPDOO\ LI WKH RSWLRQDO LQSXW FRPHV 21 ZKLOH
WKH QH[W EORFN LV EHLQJ H[HFXWHG�

([DPSOH 3URJUDP � �
1��� *��
1��� *��
1��� *�� ;���
1��� *�� �
1��� *�� ;���

� �

�2SHUDWLRQ ZKHQ WKH RSWLRQDO LQSXW LVQ·W 21�

6SHHG

7LPH

2SWLRQDO
LQSXW �

�/RZ OHYHO�

�2SHUDWLRQ ZKHQ WKH RSWLRQDO LQSXW LV 21�

6SHHG

7LPH

2SWLRQDO
LQSXW �

:KHQ EORFN 1��� FRQWDLQV WKH 3$66 02'( IXQFWLRQ �*���� EORFNV 1��� DQG
1��� DUH SUH�H[HFXWHG ZKLOH 1��� LV EHLQJ H[HFXWHG� VR WKH SURJUDP ZRQ·W EH
SDXVHG LI RSWLRQDO LQSXW � LV WXUQHG 21 DIWHU H[HFXWLRQ RI EORFN 1����

7R HQVXUH WKDW WKH SURJUDPZLOO EH SDXVHG� PDNH VXUH WKDW RSWLRQDO LQSXW � LV 21
EHIRUH EORFN 1��� LV H[HFXWHG�

6SHHG

7LPH

2SWLRQDO
LQSXW �

6SHHG

7LPH

2SWLRQDO
LQSXW �

7KH SURJUDP LVQ·W SDXVHG EHFDXVH
RSWLRQDO LQSXW � LVQ·W 21 ZKHQ EORFN
1��� LV SUH�H[HFXWHG�

,Q WKLV FDVH� WKH SURJUDP LV SDXVHG
EHFDXVH RSWLRQDO LQSXW � LV 21 ZKHQ
EORFN 1��� LV SUH�H[HFXWHG�

* )XQFWLRQV 6HFWLRQ ���



��

������*��� 352*5$0 (1'
(QGV WKH PDLQ SURJUDP�

)RUPDW *��

3DUDPHWHUV 1RQH

'HVFULSWLRQ 7KLV IXQFWLRQ HQGV WKHPDLQ SURJUDPDQGPXVW EH LQFOXGHG DW WKH HQG RI WKHPDLQ
SURJUDP�
:KHQ*�� LV H[HFXWHG DQG DQ D[LV LV LQ RSHUDWLRQ� WKH8QLW ZLOO ZDLW IRU WKH D[LV WR
EH SRVLWLRQHG EHIRUH H[HFXWLQJ *��� 0 FRGHV 0��� WR 0��� ZLOO EH IRUFLEO\
FOHDUHG LI WKH\ DUH EHLQJ RXWSXW ZKHQ *�� LV H[HFXWHG�

([DPSOH 3URJUDP 7KH IROORZLQJ H[DPSOH VKRZV KRZ *�� LV H[HFXWHG DIWHU D[LV RSHUDWLRQ LV FRP�
SOHWHG LQ SDVV PRGH�

� �
1��� *�� 6HWV SDVV PRGH�
1��� *�� ;��� <��� )���
1��� *�� ;���
1��� *�� ;��� ([HFXWHG DIWHU 1��� LV FRPSOHWHG�

� �

6SHHG

7LPH

([HFXWLRQ RI *��

������*��� $%62/87( 63(&,),&$7,21
6SHFLILHV WKH XVH RI DEVROXWH FRRUGLQDWHV LQ D[LV RSHUDWLRQV�

)RUPDW *��

3DUDPHWHUV 1RQH

'HVFULSWLRQ 7KLV IXQFWLRQ VSHFLILHV WKDW HDFK D[LV· DEVROXWH FRRUGLQDWH V\VWHP LV WR EH XVHG
ZKHQ SRVLWLRQLQJ D[LV RSHUDWLRQV� $IWHU WKLV IXQFWLRQ LV H[HFXWHG� WKH FRRUGLQDWH
GDWD LQ D[LV PRYHPHQW FRPPDQGV LV WUHDWHG DV DEVROXWH FRRUGLQDWH GDWD�
,Q DGGLWLRQ WR *��� WKH DEVROXWH FRRUGLQDWH V\VWHP LV SXW LQWR HIIHFW ZKHQ D5()�
(5(1&( 25,*,1 5(7851 �*���� :25.3,(&( 25,*,1 5(7851 �*���� RU
25,*,1 6($5&+ �*��� IXQFWLRQ LV H[HFXWHG�

* )XQFWLRQV 6HFWLRQ ���



��

([DPSOH 3URJUDP 7KH IROORZLQJ H[DPSOH VKRZV WKH GLIIHUHQW D[LV RSHUDWLRQV ZLWK DEVROXWH DQG LQ�
FUHPHQWDO VSHFLILFDWLRQV�

� �
1��� *��
1��� *�� ;�� <��
1��� *�� ;��� <��

� �

7KH D[LV RSHUDWLRQ ZRXOG EH SHUIRUPHG RQ
WKLV SDWK ZLWK LQFUHPHQWDO VSHFLILFDWLRQ�

������*��� ,1&5(0(17$/ 63(&,),&$7,21
6SHFLILHV WKH XVH RI UHODWLYH FRRUGLQDWHV LQ D[LV RSHUDWLRQV�

)RUPDW *��

3DUDPHWHUV 1RQH

'HVFULSWLRQ 7KLV IXQFWLRQ VSHFLILHV WKDW SRVLWLRQLQJ D[LV RSHUDWLRQV DUH SHUIRUPHG UHODWLYH WR
WKH FXUUHQW SRVLWLRQ� $IWHU WKLV IXQFWLRQ LV H[HFXWHG� WKH FRRUGLQDWH GDWD LQ D[LV
PRYHPHQW FRPPDQGV LV WUHDWHG DV WKH GLVWDQFH WR EH PRYHG IURP WKH FXUUHQW
SRVLWLRQ�

([DPSOH 3URJUDP 7KH IROORZLQJ H[DPSOH VKRZV WKH GLIIHUHQW D[LV RSHUDWLRQV ZLWK DEVROXWH DQG LQ�
FUHPHQWDO VSHFLILFDWLRQV�

� �
1��� *��
1��� *�� ;�� <��
1��� *�� ;��� <��

� �

7KH D[LV RSHUDWLRQ ZRXOG EH SHUIRUPHG
RQ WKLV SDWK ZLWK DEVROXWH VSHFLILFDWLRQ�

* )XQFWLRQV 6HFWLRQ ���



��

,I SRVLWLRQLQJ ZLWK LQFUHPHQWDO VSHFLILFDWLRQ LV LQWHUUXSWHG E\ D SDXVH FRPPDQG�
WKH D[HV ZLOO EH PRYHG WR WKH RULJLQDO HQG SRVLWLRQ DIWHU WKH RSHUDWLRQ LV UH�
VWDUWHG� $OVR� LI WKH D[HV KDYH EHHQ PRYHG RU DQ RULJLQ VHDUFK ZDV SHUIRUPHG
DIWHU WKH RSHUDWLRQZDV LQWHUUXSWHG� WKH D[HVZLOO VWLOO EHPRYHG WR WKH RULJLQDO HQG
SRVLWLRQ�

,QWHUUXSWLRQ

0RYHG
PDQXDOO\

&RQWLQXHG RSHUDWLRQ
2ULJLQ

,QWHUUXSWLRQ

2ULJLQ VHDUFK

&RQWLQXHG RSHUDWLRQ

�$[HV PRYHG WR WKH RULJLQDO HQG SRVLWLRQ��

��� 0�FRGH 2XWSXWV
����� ,QWURGXFWLRQ

0 FRGHV DUH LQIRUPDWLRQ XVHG WR LQWHUORFN ZLWK H[WHUQDO GHYLFHV LQ SRVLWLRQLQJ
RSHUDWLRQ SURFHVVHV� ([WHUQDO GHYLFHV DUH GHYLFHV FRQQHFWHG GLUHFWO\ WR WKH 3&
RU WKH 0& 8QLW·V JHQHUDO RXWSXWV�

([DPSOH 3URJUDP 7KH IROORZLQJ SURJUDP VKRZV D SUDFWLFDO H[DPSOH RI 0 FRGH XVDJH�
1��� 3��� ; 'HFODUHV WKH SURJUDP QXPEHU�� � � � � � � � � � �
1��� *�� ;��� )��� 0RYHV WR ��� PP RQ WKH ;�D[LV E\ OLQHDU�

LQWHUSRODWLRQ�
1��� 0��� 2XWSXWV 0 FRGH ��� WR WKH 3& DQG ZDLWV� � � � � � � � � � � � � � �

IRU 2. WR SHUIRUP WKH QH[W RSHUDWLRQ�
3URFHHGV WR QH[W EORFN ZKHQ WKH 0�FRGH
UHVHW LV UHFHLYHG IURP WKH 3&�

1��� *�� ;� 0RYHV WR � PP RQ WKH ;�D[LV E\ OLQHDU� � � � � � � � � �
LQWHUSRODWLRQ�

1��� *�� 'HFODUHV WKH HQG RI WKH SURJUDP�� � � � � � � � � � � � � � � �

7LPLQJ &KDUW 7KH IROORZLQJ GLDJUDP VKRZV WKH WLPLQJ RI WKH H[DPSOH SURJUDP·V H[HFXWLRQ�
7KH 0 VWUREH� 0 FRGH� DQG 0 FRGH UHVHW DUH SURYLGHG LQ WKH 3& GDWD DUHD LQWHU�
IDFH�

;�D[LV RSHUDWLRQ

2XWSXWV IURP
WKH 0& 8QLW

0 VWUREH

0 FRGH

&RPPDQG
IURP WKH 3&

0 FRGH UHVHW

([SODQDWLRQ 7KH IROORZLQJ OLVW SURYLGHV D UXQQLQJ H[SODQDWLRQ RI WKH SURJUDP·V H[HFXWLRQ�

�� �� ���� �� ,Q EORFN 1���� WKH ;�D[LV LV PRYHG WR ��� PP E\ OLQHDU LQWHUSRODWLRQ�
�� ,Q EORFN 1���� 0 FRGH ��� LV RXWSXW DIWHU WKH ;�D[LV SRVLWLRQLQJ LV FRP�

SOHWHG� WKH 0 VWUREH LV WXUQHG 21 DW WKH VDPH WLPH WR LQGLFDWH WKDW WKH 0
FRGH KDV EHHQ VHW�

0�FRGH 2XWSXWV 6HFWLRQ ���



��

�� ,Q WKH 3&� WKH SURFHVVHV FRUUHVSRQGLQJ WR 0 FRGH ��� DUH SHUIRUPHG ZKHQ
WKH 0 VWUREH JRHV 21� 7KH 3& WXUQV 21 WKH 0 FRGH UHVHW ZKHQ WKHVH SUR�
FHVVHV DUH FRPSOHWHG�

�� ,Q WKH 0& 8QLW� WKH 0 FRGH LV FOHDUHG WR � DQG WKH 0 VWUREH LV WXUQHG 2))
ZKHQ WKH 3& WXUQV 21 WKH 0 FRGH UHVHW�

�� :KHQ WKH 0 FRGH UHVHW IURP WKH 3& JRHV 2))� EORFN 1��� LV H[HFXWHG�
PRYLQJ WKH ;�D[LV WR � PP�

�� 7KH SURJUDP HQGV LQ EORFN 1����

����� 0�FRGH 'DWD
7KHUH DUH VRPH 0 FRGHV WKDW LQWHUORFN DV H[SODLQHG RQ WKH SUHYLRXV SDJH� DQG
RWKHUV WKDW GRQ·W LQWHUORFN� $OVR� WKHUH DUH 0 FRGHV WKDW FDQ KDQGOH JHQHUDO LQ�
SXWV DV 0 FRGH UHVHW VLJQDOV� 7KHVH GLIIHUHQFHV DUH H[SODLQHG EHORZ�
:KHQ DQ0 FRGH LV VSHFLILHG LQ D UHJLVWHU RU SRVLWLRQ GDWD DGGUHVV� WKH VSHFLILHG
YDOXH ZLOO EH URXQGHG WR WKH QHDUHVW LQWHJHU YDOXH� $Q HUURU ZLOO RFFXU LI WKH UHVXOW
LVQ·W DQ DFFHSWDEOH 0 FRGH YDOXH �� WR �����

0 &RGHV � WR ��� 0 FRGHV � WR ��� DUH XVHG WR LQWHUORFN ZLWK H[WHUQDO GHYLFHV� ([HFXWLRQ RI WKH
SURJUDP LV SDXVHG ZKHQ WKHUH LVQ·W DQ 0 FRGH UHVHW LQSXW� 7KHVH 0 FRGHV FDQ
EH GLYLGHG LQWR WZR JURXSV� GHVFULEHG EHORZ�
0 &RGHV � WR ���
0 FRGHV � WR ��� XVH DQ 0 FRGH UHVHW VLJQDO IURP WKH 3&� 7KHVH 0 FRGHV DUH
RXWSXW WR WKH 3& RQO\�
0 &RGHV ��� WR ���
0 FRGHV ��� WR ��� XVH JHQHUDO LQSXWV LQ WKH 0& 8QLW DV 0 FRGH UHVHW VLJQDOV�
7KHVH 0 FRGHV DUH RXWSXW WR WKH 3& DQG FDXVH WKH 0& 8QLW·V FRUUHVSRQGLQJ
JHQHUDO RXWSXWV WR JR 21�
8VH WKHVH0 FRGHV ZKHQ LQWHUORFNLQJ ZLWK KLJK�VSHHG H[WHUQDO GHYLFHV� 7KH IRO�
ORZLQJ WDEOH VKRZV WKH JHQHUDO LQSXWV DQG RXWSXWV WKDW FRUUHVSRQG WR 0 FRGHV
��� WR ����

0 FRGH 0 FRGH UHVHW VLJQDO 2XWSXW
��� *HQHUDO LQSXW � *HQHUDO RXWSXW �
��� *HQHUDO LQSXW � *HQHUDO RXWSXW �
��� *HQHUDO LQSXW � *HQHUDO RXWSXW �
��� *HQHUDO LQSXW � *HQHUDO RXWSXW �

1RWH 7KHVH 0 FRGHV FDQ·W EH FOHDUHG WR � E\ DQ 0 FRGH UHVHW IURP WKH 3&�

0 &RGHV ��� WR ��� 8VH0 FRGHV ��� WR ���ZKHQ LW LVQ·W QHFHVVDU\ WR LQWHUORFN� 7KHVH0 FRGHV DUH
MXVW RXWSXW DQG WKH SURJUDP LV H[HFXWHG ZLWKRXW ZDLWLQJ IRU DQ 0 FRGH UHVHW LQ�
SXW� 7KHVH 0 FRGHV FDQ EH GLYLGHG LQWR WZR JURXSV� GHVFULEHG EHORZ�
0 &RGHV ��� WR ���
7KHVH 0 FRGHV DUH RXWSXW WR WKH 3& RQO\�
0 &RGHV ��� WR ���
0FRGHV ��� WR ���DUH RXWSXW WR WKH 3& DQG FDXVH WKH0&8QLW·V FRUUHVSRQGLQJ
JHQHUDO RXWSXWV WR JR 21� 7KH IROORZLQJ WDEOH VKRZV WKH JHQHUDO RXWSXWV WKDW
FRUUHVSRQG WR 0 FRGHV ��� WR ����

0 FRGH 2XWSXW
��� *HQHUDO RXWSXW �
��� *HQHUDO RXWSXW �
��� *HQHUDO RXWSXW �
��� *HQHUDO RXWSXW �

7KHVH 0 FRGHV DUH FOHDUHG ZKHQ WKH 352*5$0 (1' IXQFWLRQ �*��� LV
H[HFXWHG�

0�FRGH 2XWSXWV 6HFWLRQ ���



��

����� 0�FRGH ([DPSOHV
0 FRGHV FDQ EH XVHG LQGHSHQGHQWO\ RU LQ FRQMXQFWLRQ ZLWK ´* FRGHVµ VXFK DV
*�� DQG *�� ZKLFK H[HFXWH D[LV RSHUDWLRQV�

([DPSOH � 7KH IROORZLQJ SURJUDP RXWSXWV 0 FRGH ���� 0 FRGH ��� LQWHUORFNV WKURXJK D
JHQHUDO LQSXW�

1��� 3��� ;
1��� *�� ;��� )��� 0���
1��� *�� ;��� )���
1��� *��

;�D[LV RSHUDWLRQ

0& 8QLW 0 VWUREH

0 FRGH

&RPPDQG
IURP WKH 3&

0 FRGH UHVHW

%ORFN 1��� LV H[HFXWHG ZKHQ
JHQHUDO LQSXW � JRHV 2))�

7KH 0 FRGH UHVHW IURP WKH 3& LV LJ�
QRUHG EHFDXVH WKH 0 FRGH LV ����
�*HQHUDO LQSXW � LV XVHG DV WKH 0
FRGH UHVHW��

*HQHUDO
RXWSXW �

*HQHUDO
LQSXW �

([DPSOH � 7KH IROORZLQJ SURJUDP MXVW RXWSXWV 0 FRGH ���� �0 FRGHV RYHU ��� GRQ·W LQWHU�
ORFN��

1��� 3��� ;
1��� *�� ;��� )��� 0���
1��� *�� ;��� )���
1��� *��

;�D[LV RSHUDWLRQ

0& 8QLW 0 VWUREH

0 FRGH

&RPPDQG
IURP WKH 3&

0 FRGH UHVHW

%ORFN 1��� LV H[HFXWHG LPPHGL�
DWHO\� ZLWKRXW ZDLWLQJ IRU WKH 0
FRGH UHVHW LQSXW�

0�FRGH 2XWSXWV 6HFWLRQ ���



��

([DPSOH � 7KH IROORZLQJ SURJUDP VHFWLRQ WXUQV JHQHUDO 21 DQG 2))�
� �
1��� 0���
1��� 0���
1��� 0���
1��� 0���
1��� 0���
1��� 0���
� �

7KH SUHYLRXV 0 FRGH LV RYHUZULWWHQ ZKHQ D QHZ 0 FRGH LV RXWSXW� ,I WKH 0 FRGH
EHLQJ RXWSXW LV ��� WR ���� WKH FRUUHVSRQGLQJ JHQHUDO RXWSXW ZLOO EH WXUQHG 21�
DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

0 VWUREH

0 FRGH

3URJUDP EORFN
H[HFXWHG

*HQHUDO RXWSXW �

*HQHUDO RXWSXW �

*HQHUDO RXWSXW �

*HQHUDO RXWSXW �

����� 0 &RGH 5HVHWV
'HSHQGLQJ RQ WKH VWDWXV RI WKH 0& 8QLW� 0 FRGH UHVHWV IURP WKH 3& PLJKW RU
PLJKW QRW EH DEOH WR UHVHW WKH 0 FRGH�

0RGH ([SODQDWLRQ
0DQXDO PRGH 9DOLG IRU 0��� WR 0���
$XWRPDWLF

G
3URJUDP QRW EHLQJ H[HFXWHG 9DOLG IRU 0��� WR 0���

PRGH 3URJUDP EHLQJ H[HFXWHG 9DOLG IRU DOO 0 FRGHV H[FHSW 0��� WR
0����

)RU 0 FRGHV 0��� WR 0���� WKH UHVHW LV
SHUIRUPHG E\ WKH FRUUHVSRQGLQJ JHQHUDO
LQSXW VLJQDO�

0 FRGH UHVHWV IURP JHQHUDO LQSXWV DOVR GHSHQG RQ WKH VWDWXV RI WKH 0& 8QLW�

0RGH ([SODQDWLRQ
0DQXDO PRGH 1RW YDOLG IRU UHVHWWLQJ DQ\ 0 FRGHV
$XWRPDWLF

G
3URJUDP QRW EHLQJ H[HFXWHG 1RW YDOLG IRU UHVHWWLQJ DQ\ 0 FRGHV

PRGH 3URJUDP EHLQJ H[HFXWHG 9DOLG IRU 0 FRGHV 0��� WR 0���

����� (IIHFW RI 0RGH &KDQJHV RQ 0 &RGH 5HVHWV
7KH VWDWXV RI0FRGHV LVQ·W DIIHFWHG E\ VZLWFKLQJ IURPPDQXDO WR DXWRPDWLFPRGH
RU YLFH�YHUVD�

0 &RGH 5HVHWV IURP WKH 3&

0 &RGH 5HVHWV IURP
*HQHUDO ,QSXWV

0�FRGH 2XWSXWV 6HFWLRQ ���



��

����� &OHDULQJ 0��� WR 0��� ZLWK )RUFHG %ORFN (QG RU *��

7KH 0 VWUREH DQG 0 FRGH RXWSXWV IRU 0 FRGHV ��� WR ��� ZLOO EH FOHDUHG LI WKH
SURJUDP EORFN WKDW RXWSXWV WKH 0 FRGH LV FOHDUHG ZLWK WKH )RUFHG %ORFN (QG VLJ�
QDO �3& GDWD DUHD LQWHUIDFH ELW� RU WKH 237,21$/ (1' IXQFWLRQ �*����

([DPSOH � 7KH 0 VWUREH DQG 0 FRGH ZRQ·W EH RXWSXW LI D )RUFHG %ORFN (QG VLJQDO LV UH�
FHLYHG EHIRUH WKH\ DUH RXWSXW�

*�� ;��� 0���

)RUFHG %ORFN (QG

;�D[LV RSHUDWLRQ

0 VWUREH

0 FRGH

([DPSOH � 7KH 0 VWUREH DQG 0 FRGH ZRQ·W EH RXWSXW LI WKH 237,21$/ (1' IXQFWLRQ·V RS�
WLRQDO LQSXW LV UHFHLYHG EHIRUH WKH\ DUH RXWSXW�

*�� �
*�� ;��� 0���
*�� ;����

2SWLRQDO LQSXW �

;�D[LV RSHUDWLRQ

0 VWUREH

0 FRGH

0�FRGH 2XWSXWV 6HFWLRQ ���



��

([DPSOH � 7KH0 VWUREH DQG0 FRGH ZLOO EH FOHDUHG LI D )RUFHG %ORFN (QG VLJQDO LV UHFHLYHG
ZKLOH WKH\ DUH EHLQJ RXWSXW�

*�� ;��� 0���

)RUFHG %ORFN (QG

;�D[LV RSHUDWLRQ

0 VWUREH

0 FRGH

([DPSOH � 7KH 0 VWUREH DQG 0 FRGH ZLOO EH FOHDUHG LI WKH 237,21$/ (1' IXQFWLRQ·V RS�
WLRQDO LQSXW LV UHFHLYHG ZKLOH WKH\ DUH EHLQJ RXWSXW�

*�� �
*�� ;��� 0���
*�� ;����

2SWLRQDO LQSXW �

;�D[LV RSHUDWLRQ

0 VWUREH

0 FRGH

����� &OHDULQJ 0��� WR 0��� ZLWK )RUFHG %ORFN (QG RU *��
7KH0VWUREH DQG0FRGH RXWSXWV IRU0 FRGHV ��� WR ���ZRQ·W EH RXWSXW FOHDUHG
LI WKH SURJUDPEORFN WKDW RXWSXWV WKH0 FRGH LV FOHDUHGZLWK WKH)RUFHG %ORFN(QG
VLJQDO �3& GDWD DUHD LQWHUIDFH ELW� RU WKH 237,21$/ (1' IXQFWLRQ �*���� EXW
SUHYLRXV 0 FRGHV ZRQ·W EH FOHDUHG�

0�FRGH 2XWSXWV 6HFWLRQ ���



��

([DPSOH � 7KH 0 VWUREH DQG 0 FRGH ZRQ·W EH RXWSXW LI D )RUFHG %ORFN (QG VLJQDO LV UH�
FHLYHG EHIRUH WKH\ DUH RXWSXW� EXW D SUHYLRXV 0 FRGH DQG 0 VWUREH ZRQ·W EH
FOHDUHG�

0���
*�� ;��� 0���

)RUFHG %ORFN (QG

;�D[LV RSHUDWLRQ

0 VWUREH

0 FRGH

3URJUDP EORFN
H[HFXWLRQ

�0 FRGH ��� ZRQ·W
EH RXWSXW��

([DPSOH � 7KH 0 VWUREH DQG 0 FRGH ZRQ·W EH RXWSXW LI WKH 2SWLRQDO (QG IXQFWLRQ·V RSWLRQDO
LQSXW LV UHFHLYHG EHIRUH WKH\ DUH RXWSXW� EXW D SUHYLRXV 0 FRGH DQG 0 VWUREH
ZRQ·W EH FOHDUHG�

0���
*�� �
*�� ;��� 0���
*�� ;����

2SWLRQDO LQSXW �

;�D[LV RSHUDWLRQ

0 VWUREH

0 FRGH

3URJUDP EORFN
H[HFXWLRQ

�0 FRGH ��� ZRQ·W
EH RXWSXW��

0�FRGH 2XWSXWV 6HFWLRQ ���



��

��� 0RGH 7UDQVLWLRQV &DXVHG E\ * )XQFWLRQV
([HFXWLRQ RI VRPH*�FRGH IXQFWLRQV ZLOO FKDQJH WKH0&8QLW·V PRGHV DQG FRRU�
GLQDWH VHWWLQJV� 7KH IROORZLQJ WDEOH VKRZV WKH RSHUDWLRQV DQG IXQFWLRQV WKDW FDQ
FKDQJH WKH 0& 8QLW·V VWDWXV�

2SHUDWLRQ *
G

6WDWXV DIWHU WKH RSHUDWLRQS
FRGH &RRUGLQDWH V\VWHP &RPPDQG PRGH 2SHUDWLQJ 0RGH

5HVHW ��� 5HIHUHQFH $EVROXWH 3DVV PRGH
([HFXWLRQ RI WKH PDLQ SURJUDP ��� 5HIHUHQFH $EVROXWH 3DVV PRGH
25,*,1 6($5&+ *�� 5HIHUHQFH $EVROXWH 3DVV PRGH
5()(5(1&( 25,*,1 5(7851 *�� 5HIHUHQFH $EVROXWH 3DVV PRGH
:25.3,(&( 25,*,1 5(7851 *�� :RUNSLHFH $EVROXWH 3DVV PRGH

0RGH 7UDQVLWLRQV &DXVHG E\ * )XQFWLRQV 6HFWLRQ ���



��

6(&7,21 �
3& 'DWD $UHD ,QWHUIDFH

7KLV VHFWLRQ GHVFULEHV WKH LQWHUIDFH DUHD XVHG WR H[FKDQJH LQIRUPDWLRQ EHWZHHQ WKH 3& DQG0&8QLW� VXFK DV FRPPDQGV IURP
WKH 3& DQG VWDWXV LQIRUPDWLRQ IURP WKH 0& 8QLW�

��� ,QWURGXFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� $OORFDWLRQ RI WKH 3& 'DWD $UHD ,QWHUIDFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� &,2 $UHD :RUGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� '0 $UHD :RUGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQWUROOLQJ WKH 0& 8QLW IURP WKH 3& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0DQXDO 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $XWRPDWLF 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6DPSOH /DGGHU 3URJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QWHUIDFH %LWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2XWSXW :RUGV �3&�0& 8QLW� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QSXW :RUGV �0& 8QLW� 3&� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� '0:RUG 8VDJH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2XWSXW :RUGV �3&�0& 8QLW� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QSXW :RUGV �0& 8QLW� 3&� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QWHUIDFH %LW 6SHFLILFV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :RUG Q %LW ��� 6\VWHP (UURU 5HVHW %LW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :RUG Q %LW ��� 7UDQVPLVVLRQ �� &RQWURO %LW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :RUG Q %LW ��� 5HFHSWLRQ �� &RQWURO %LW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :RUG Q�� %LWV �� WR ��� 2SWLRQDO ,QSXWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :RUG Q�� %LW ��� 7DVN (UURU 5HVHW %LW �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � � � �
����� :RUG Q�� %LW ��� $XWRPDWLF�0DQXDO 0RGH %LW �7DVN �� ���� � � � � � � � � � � � � � � � � � �
����� :RUG Q�� %LW ��� &\FOH 6WDUW %LW �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :RUG Q�� %LW ��� 3URJUDP 1XPEHU 5HDG %LW �7DVN �� ���� � � � � � � � � � � � � � � � � � � �
����� :RUG Q�� %LW ��� 6LQJOH %ORFN %LW �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� )RUFHG %ORFN (QG %LW �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� 3DXVH %LW �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� 0 &RGH 5HVHW %LW �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� 7HDFKLQJ $GGUHVV 6HW %LW �7DVN �� ���� � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� 7HDFKLQJ %LW �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� 7HDFKLQJ 7\SH %LW �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� 'HFHOHUDWLRQ 6WRS %LW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� 2ULJLQ 6HDUFK %LW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� 5HIHUHQFH 2ULJLQ 5HWXUQ %LW �;�D[LV� ���� � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� -RJJLQJ %LW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� -RJ 'LUHFWLRQ %LW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� &XUUHQW 3RVLWLRQ 3UHVHW %LW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� (QDEOH 03* %LW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LWV �� DQG ��� 03* 5DWLR 6SHFLILHUV �;�D[LV� ���� � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� 6HUYR /RFN %LW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� 6HUYR )UHH %LW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� 'ULYHU $ODUP 5HVHW %LW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q�� %LW ��� 2YHUULGH 6HWWLQJ %LW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 6\VWHP (UURU )ODJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 6\VWHP (UURU 5HVHW &RPSOHWHG )ODJ ���� � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� %DWWHU\ $ODUP )ODJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 7HDFKLQJ %R[ (QDEOHG )ODJ ���� � � � � � � � � � � � � � � � � � � � � � � � � �
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������ :RUG Q��� %LW ��� 7HDFKLQJ %R[ 3URWHFWHG )ODJ ���� � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 7HDFKLQJ %R[ &RQQHFWHG )ODJ ���� � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LWV �� WR ��� *HQHUDO ,QSXWV � WR � ���� � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LWV �� WR ��� *HQHUDO 2XWSXWV � WR � ���� � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 7DVN (UURU )ODJ �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 7DVN (UURU 5HVHW &RPSOHWHG )ODJ �7DVN �� ���� � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� $XWRPDWLF 0RGH )ODJ �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 0DQXDO 0RGH )ODJ �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 0HPRU\ 5XQ )ODJ �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 0HPRU\ 5XQ &RPSOHWHG )ODJ �7DVN �� ���� � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 2SWLRQDO ,QSXW 6WDQGE\ )ODJ �7DVN �� ���� � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 0 &RGH 5HVHW 6WDQGE\ )ODJ �7DVN �� ���� � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 0 6WUREH )ODJ �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� &\FOH 6WDUW 5HFHLYHG )ODJ �7DVN �� ���� � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 7HDFKLQJ $GGUHVV 6HWWLQJ &RPSOHWHG �7DVN �� ���� � � � � � � � � � �
������ :RUG Q��� %LW ��� 7HDFKLQJ &RPSOHWHG )ODJ �7DVN �� ���� � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 7HDFKLQJ (UURU )ODJ �7DVN �� ���� � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 7HDFKLQJ $GGUHVV 2YHU )ODJ �7DVN �� ���� � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 5HIHUHQFH 2ULJLQ )ODJ �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� :RUNSLHFH 2ULJLQ )ODJ �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 03* 2SHUDWLRQ )ODJ �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� %XV\ )ODJ �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 7UDQVPLVVLRQ �� &RPSOHWHG )ODJ ���� � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 5HFHSWLRQ �� &RPSOHWHG )ODJ ���� � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 7UDQVIHU �� (UURU )ODJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 2YHUULGH 'DWD $ODUP )ODJ �;�D[LV� ���� � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LWV �� WR ��� =RQH )ODJV �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 6HUYR /RFN 21 )ODJ �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 1R 2ULJLQ )ODJ �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� $[LV 2SHUDWLQJ )ODJ �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 3RVLWLRQLQJ &RPSOHWHG )ODJ �;�D[LV� ���� � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� (UURU &RXQWHU $ODUP )ODJ �;�D[LV� ���� � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� &&: /LPLW ,QSXW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� &: /LPLW ,QSXW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 2ULJLQ 3UR[LPLW\ ,QSXW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� (PHUJHQF\ 6WRS ,QSXW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� $ODUP ,QSXW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� 5XQ &RPPDQG 2XWSXW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � �
������ :RUG Q��� %LW ��� $ODUP 5HVHW 2XWSXW �;�D[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � �
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��� ,QWURGXFWLRQ
7KH DUHD XVHG WR H[FKDQJH GDWD �VXFK DV FRPPDQGV IURP WKH 3&� WDVNV IURP
WKH 0&8QLW� DQG D[LV VWDWXV LQIRUPDWLRQ� EHWZHHQ WKH 3& DQG0&8QLW LV NQRZQ
DV WKH 3& GDWD DUHD LQWHUIDFH�

3& 0& 8QLW

([HFXWH� 3DXVH� DQG &RQWLQXH
3URJUDPV

'DWD IURP WKH 0& 8QLW
3
&

G
D
WD
D
UH
D
LQ
WH
UI
D
F
H ,QWHUQDO SURFHVVLQJ

0& 8QLW GDWD

,Q RUGHU WR RSHUDWH WKH 3& GDWD DUHD LQWHUIDFH IURP WKH 3&� DOORFDWH &,2 DQG '0
ZRUGV DQG FUHDWH D ODGGHU SURJUDP WR SURFHVV WKH GDWD� 5HIHU WR ��� &RQWUROOLQJ
WKH 0& 8QLW IURP WKH 3& IRU GHWDLOV RQ FUHDWLQJ D ODGGHU SURJUDP WR FRQWURO WKH
0& 8QLW�

��� $OORFDWLRQ RI WKH 3& 'DWD $UHD ,QWHUIDFH
7KH 3& GDWD DUHD LQWHUIDFH XVHG E\ WKH 0& 8QLW LV FRPSRVHG RI �� &,2 $UHD
ZRUGV DQG ��� '0 $UHD ZRUGV� 7KH VDPH QXPEHU RI ZRUGV DUH DOORFDWHG WR
&9����0&��� DQG &9����0&��� 0& 8QLWV�

����� &,2 $UHD :RUGV

7KH �� &,2$UHD ZRUGV DUH GLYLGHG LQWR �� RXWSXW ZRUGV �3&�0&8QLW� DQG ��
LQSXW ZRUGV �3&� 0& 8QLW��

�� RXWSXW ZRUGV

�� LQSXW ZRUGV

�� ZRUGV WRWDO

Q WR Q���

Q��� WR Q���

7KH XQLW QXPEHU VHW RQ WKH 0& 8QLW GHWHUPLQHV ZKLFK �� &,2 $UHD ZRUGV DUH
DOORFDWHG WR WKH 8QLW� Q  ���� � ��� � XQLW QXPEHU�� 5HIHU WR ��� 6HWWLQJ WKH 8QLW
1XPEHU IRU GHWDLOV�

$OORFDWLRQ RI WKH 3& 'DWD $UHD ,QWHUIDFH 6HFWLRQ ���
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&,2 $UHD :RUG $VVLJQPHQW 7KH IROORZLQJ GLDJUDP VKRZV WKH VSHFLILF IXQFWLRQV SHUIRUPHG E\ WKH &,2 $UHD
ZRUGV� &,2ZRUGV DUH SURFHVVHG LQ ELW XQLWV� VR WKH\ DUH NQRZQ DV LQWHUIDFH ELWV�
5HIHU WR ��� ,QWHUIDFH %LWV IRU GHWDLOV RQ WKH XVH RI WKHVH ELWV� �:RUGV ZLWK DVWHU�
LVNV DUH QRW XVHG LQ WKH &9����0&�����

,�2 XVDJH :RUG )XQFWLRQ
2XWSXW DUHD
�3& 0& 8 L �

Q &RQWURO ELWV IRU DOO WDVNVS
�3&� 0& 8QLW� Q�� 2SWLRQDO LQSXWV IRU DOO WDVNV

Q�� &RQWURO ELWV IRU WDVN �
Q�� &RQWURO ELWV IRU WDVN �
Q�� 
&RQWURO ELWV IRU WDVN �
Q�� 
&RQWURO ELWV IRU WDVN �
Q�� 1RW XVHG
Q�� ;�D[LV FRQWURO ELWV
Q�� <�D[LV FRQWURO ELWV
Q�� 
=�D[LV FRQWURO ELWV
Q��� 
8�D[LV FRQWURO ELWV

,QSXW DUHD
�0& 8 L 3&�

Q��� 6WDWXV IODJV IRU DOO WDVNVS
�0& 8QLW� 3&� Q��� *HQHUDO ,�2 IRU DOO WDVNV

Q��� 7DVN � VWDWXV IODJV
Q��� 7DVN � VWDWXV IODJV
Q��� 
7DVN � VWDWXV IODJV
Q��� 
7DVN � VWDWXV IODJV
Q��� ;�D[LV VWDWXV IODJV
Q���

J

Q��� <�D[LV VWDWXV IODJV
Q���

J

Q��� 
=�D[LV VWDWXV IODJV �6HH QRWH��
Q���

J � �

Q��� 
8�D[LV VWDWXV IODJV �6HH QRWH��
Q���

J � �

1RWH 7KH IROORZLQJ IODJV FDQ EH XVHG LQ WKH &9����0&���� 7UDQVPLVVLRQ 'DWD &RP�
SOHWHG� 5HFHSWLRQ 'DWD &RPSOHWHG� DQG 7UDQVIHU 'DWD (UURU�

����� '0 $UHD :RUGV
7KH ���'0$UHDZRUGV DUH GLYLGHG LQWR �� RXWSXWZRUGV �3&�0&8QLW� DQG ��
LQSXW ZRUGV �3&� 0& 8QLW��

�� RXWSXW ZRUGV

�� LQSXW ZRUGV

��� ZRUGV WRWDO

P WR P���

P��� WR P���

7KH XQLW QXPEHU VHW RQ WKH 0& 8QLW GHWHUPLQHV ZKLFK ��� '0 $UHD ZRUGV DUH
DOORFDWHG WR WKH 8QLW� P  ���� � ���� � XQLW QXPEHU�� 5HIHU WR ��� 6HWWLQJ WKH
8QLW 1XPEHU IRU GHWDLOV�

$OORFDWLRQ RI WKH 3& 'DWD $UHD ,QWHUIDFH 6HFWLRQ ���
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'0 $UHD :RUG 8VDJH 7KH IROORZLQJ GLDJUDP VKRZV WKH VSHFLILF IXQFWLRQV SHUIRUPHG E\ WKH '0 $UHD
ZRUGV� '0ZRUGV DUH SURFHVVHG LQZRUG XQLWV RQO\� 5HIHU WR ���'0:RUG8VDJH
IRU GHWDLOV RQ WKH XVH RI WKHVH ZRUGV� �:RUGV ZLWK DVWHULVNV DUH QRW XVHG LQ WKH
&9����0&�����

,�2 8VDJH :RUGV )XQFWLRQ
2XWSXW DUHD
�3&� 0& 8QLW�

P WR P�� 7UDQVIHU $GGUHVV ��
7UDQVIHU �� $X[LOLDU\ ,QIRUPDWLRQ
7UDQVPLVVLRQ 'DWD ��

P�� WR P�� 7UDQVIHU $GGUHVV ��
7UDQVIHU �� $X[LOLDU\ ,QIRUPDWLRQ
7UDQVPLVVLRQ 'DWD ��

P�� WR P��� 7UDQVIHU $GGUHVV ��
7UDQVIHU �� $X[LOLDU\ ,QIRUPDWLRQ
7UDQVPLVVLRQ 'DWD ��

P��� WR P��� 7UDQVIHU $GGUHVV ��
7UDQVIHU �� $X[LOLDU\ ,QIRUPDWLRQ
7UDQVPLVVLRQ 'DWD ��

P��� WR P��� 7DVN � FRPPDQG ZRUGV
P��� WR P��� 7DVN � FRPPDQG ZRUGV
P��� WR P��� 
7DVN � FRPPDQG ZRUGV
P��� WR P��� 
7DVN � FRPPDQG ZRUGV
P��� WR P��� 1RW XVHG
P��� WR P��� ;�D[LV FRPPDQG ZRUGV
P��� WR P��� <�D[LV FRPPDQG ZRUGV
P��� WR P��� 
=�D[LV FRPPDQG ZRUGV
P��� WR P��� 
8�D[LV FRPPDQG ZRUGV
P��� 1RW XVHG

,QSXW DUHD
�0& 8QLW� 3&�

P��� WR P��� 6\VWHP YHUVLRQ QXPEHU
6\VWHP HUURU FRGH
7DVN HUURU FRGH
$[LV HUURU FRGH
5HFHSWLRQ �� WR �� $X[LOLDU\ ,QIRUPDWLRQ
5HFHSWLRQ 'DWD �� WR ��

P��� WR P��� 7DVN � VWDWXV ZRUGV
P��� WR P��� 7DVN � VWDWXV ZRUGV
P��� WR P��� 
7DVN � VWDWXV ZRUGV
P��� WR P��� 
7DVN � VWDWXV ZRUGV
P��� 1RW XVHG
P��� WR P��� ;�D[LV VWDWXV ZRUGV
P��� WR P��� <�D[LV VWDWXV ZRUGV
P��� WR P��� =�D[LV VWDWXV ZRUGV
P��� WR P��� 8�D[LV VWDWXV ZRUGV
P��� 1RW XVHG

$OORFDWLRQ RI WKH 3& 'DWD $UHD ,QWHUIDFH 6HFWLRQ ���
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��� &RQWUROOLQJ WKH 0& 8QLW IURP WKH 3&
7KLV VHFWLRQ GHVFULEHV WKH 3&·V ODGGHU SURJUDPV WKDW FRQWURO WKH 0& 8QLW LQ
PDQXDO PRGH RU DXWRPDWLF PRGH�

0DQXDO DQG $XWRPDWLF 0RGHV 7KHUH DUH WZR ZD\V WR FRQWURO WKH 0& 8QLW� PDQXDO PRGH RU DXWRPDWLF PRGH�
$XWRPDWLF PRGH XVHV WKH *�ODQJXDJH SURJUDP LQ WKH 0& 8QLW�
,Q PDQXDO PRGH� WKH IROORZLQJ IXQFWLRQV FDQ EH XVHG WR FRQWURO HDFK D[LV� 7KHVH
IXQFWLRQV DUH FDOOHG FRPPDQGV KHUH� 5HIHU WR ��� ,QWHUIDFH %LW 6SHFLILFV IRU GH�
WDLOV RQ WKH FRQWURO ELWV WKDW H[HFXWH HDFK RI WKHVH FRPPDQGV�

'HFHOHUDWLRQ 6WRS
2ULJLQ 6HDUFK
5HIHUHQFH 2ULJLQ 5HWXUQ
-RJJLQJ
&XUUHQW 3RVLWLRQ 3UHVHW
(QDEOH 03*
6HUYR /RFN
6HUYR )UHH

����� 0DQXDO 0RGH
(DFK FRPPDQG LV H[HFXWHG RQ WKH XS�GLIIHUHQWLDWLRQ �2))� 21 WUDQVLWLRQ� RI
LWV FRQWURO ELW� 7KH IROORZLQJ VKRZV WKH FRPPDQGV WKDW KDYH D IXQFWLRQ ZKHQ
WKHLU FRQWURO ELWV DUH 2))�

&RPPDQG 21 IXQFWLRQ 2)) IXQFWLRQ
'HFHOHUDWLRQ 6WRS 6WRSV RWKHU FRPPDQGV� ���
2ULJLQ 6HDUFK &RQWLQXHV RSHUDWLRQ� 6WRSV RSHUDWLRQ�
5HIHUHQFH 2ULJLQ 5HWXUQ

S S S

-RJJLQJ
(QDEOH 03*

([HFXWLQJ WKH 'HFHOHUDWLRQ 6WRS FRPPDQG KDV QR HIIHFW ZKHQ QR RWKHU FRP�
PDQGV DUH EHLQJ H[HFXWHG� EXW QR RWKHU FRPPDQGV FDQ EH UHFHLYHG ZKLOH WKH
'HFHOHUDWLRQ 6WRS FRPPDQG LV OHIW 21�
7KH 2ULJLQ 6HDUFK� 5HIHUHQFH 2ULJLQ 5HWXUQ� -RJJLQJ� DQG (QDEOH 03* FRP�
PDQGV DUH H[HFXWHG RQ XS�GLIIHUHQWLDWLRQ DQG FRQWLQXH RSHUDWLRQ ZKLOH WKH FRQ�
WURO ELW LV 21� 7R LQWHUUXSW RSHUDWLRQ� WXUQ WKH FRQWURO ELW 2)) RU H[HFXWH WKH 'H�
FHOHUDWLRQ 6WRS FRPPDQG�
2SHUDWLRQ RI WKH &XUUHQW 3RVLWLRQ 3UHVHW� 6HW $%6 'HIDXOWV� $%6 6RIW 5HVHW�
6HUYR /RFN� DQG6HUYR )UHH FRPPDQGV FDQ·W EH VWRSSHG� 7KHVH FRPPDQGV DUH
SURFHVVHG WR FRPSOHWLRQ RQ WKH XS�GLIIHUHQWLDWLRQ RI WKH FRUUHVSRQGLQJ FRQWURO
ELWV�

&RPPDQG 3ULRULW\ :KHQPRUH WKDQ RQH FRPPDQG LV H[HFXWHG DW WKH VDPH WLPH� WKH FRPPDQGVZLOO
EH SURFHVVHG LQ WKH IROORZLQJ RUGHU�

�� �� ���� �� 'HFHOHUDWLRQ 6WRS
�� 2ULJLQ 6HDUFK
�� 5HIHUHQFH 2ULJLQ 5HWXUQ
�� -RJJLQJ
�� &XUUHQW 3RVLWLRQ 3UHVHW
�� 6HW $%6 'HIDXOWV
�� $%6 6RIW 5HVHW
�� (QDEOH 03*
�� 6HUYR /RFN
��� 6HUYR )UHH
'HFHOHUDWLRQ 6WRS KDV WKH KLJKHVW SULRULW\ DQG 6HUYR )UHH KDV WKH ORZHVW�

&RQWUROOLQJ WKH 0& 8QLW IURP WKH 3& 6HFWLRQ ���



�

��

%XV\ )ODJ 7KH %XV\ )ODJ LV WXUQHG 21 ZKHQ D FRPPDQG LV EHLQJ H[HFXWHG� DQG WXUQHG
2)) ZKHQ WKH FRPPDQG LV FRPSOHWHG� 'HFHOHUDWLRQ 6WRS LV WKH RQO\ FRPPDQG
WKDW FDQ EH UHFHLYHG ZKLOH WKLV IODJ LV 21�

&RPPDQG

%XV\ )ODJ

,W LV UHFRPPHQGHG WR ZULWH D VHTXHQFH SURJUDP WKDW ZLOO SUHYHQW RWKHU FRP�
PDQGV IURP EHLQJ H[HFXWHG ZKLOH WKH FRPPDQGV WKDW FDQ·W EH LQWHUUXSWHG �&XU�
UHQW 3RVLWLRQ 3UHVHW� 6HW $%6 'HIDXOWV� $%6 6RIW 5HVHW� 6HUYR /RFN� DQG 6HUYR
)UHH� DUH EHLQJ H[HFXWHG�

&DXWLRQ $IWHU H[HFXWLQJ D FRPPDQG� GR QRW H[HFXWH DQRWKHU FRPPDQG XQWLO WKH ILUVW
FRPPDQG LV FRPSOHWHG DQG WKH %XV\ )ODJ LV WXUQHG 2))�

����� $XWRPDWLF 0RGH
7KH0& SURJUDP LV H[HFXWHG LQ DXWRPDWLF PRGH� 8VH WKH IROORZLQJ SURFHGXUH WR
RSHUDWH LQ DXWRPDWLF PRGH� 7KLV H[DPSOH LV IRU WDVN ��

�� �� ���� �� 6HW WKH 0& 8QLW WR DXWRPDWLF PRGH� 7XUQ 21 ELW �� RI ZRUG Q���
�� 6HW WKH SURJUDP QXPEHU RI WKH SURJUDP \RX ZDQW WR H[HFXWH� �:RUG P����
�� 7XUQ 21 WKH 3URJUDP 1XPEHU 5HDG ELW� 7XUQ 21 ELW �� RI ZRUG Q���
�� 7KH VSHFLILHG SURJUDP ZLOO EH H[HFXWHG ZKHQ WKH &\FOH 6WDUW ELW �ELW �� RI

ZRUG Q��� LV WXUQHG 21�
5HIHU WR ��� ,QWHUIDFH %LW 6SHFLILFV IRU GHWDLOV RQ WKH 3URJUDP5HDG� &\FOH 6WDUW�
DQG $XWRPDWLF�0DQXDO 0RGH FRQWURO ELWV� 5HIHU WR ��� '0 :RUG 8VDJH IRU GH�
WDLOV RQ VSHFLI\LQJ WKH SURJUDP QXPEHU�

&RQWUROOLQJ WKH 0& 8QLW IURP WKH 3& 6HFWLRQ ���



��

����� 6DPSOH /DGGHU 3URJUDP
7KH IROORZLQJ VDPSOH SURJUDP LQFRUSRUDWHV WKH SURFHGXUH WR H[HFXWH WKH 0&
SURJUDP LQ DXWRPDWLF PRGH� 7KLV SURJUDP LV WKH PLQLPXP UHTXLUHG WR H[HFXWH
WKH 0& SURJUDP� $GG WKH SURJUDP HOHPHQWV QHHGHG IRU \RXU DFWXDO DSSOLFDWLRQ�

287 �6SHFLILHV DXWRPDWLF PRGH��

�6HWV WKH SURJUDP QXPEHU��

287 �5HDGV WKH SURJUDP QXPEHU��

�(QG RI 0& SURJUDP H[HFXWLRQ��

0HPRU\ 5XQ
&RPSOHWHG )ODJ

$XWRPDWLF 0RGH )ODJ

287 �6WDUW RI 0& SURJUDP H[HFXWLRQ��

&\FOH 6WDUW %LW

5�

5�

Q��
��

5� 5�

Q���
�� ���

',)8 5�

Q��
��

���
029
�����
P���

Q��
��

Q��
��

Q���
��

8VH $X[LOLDU\ $UHD ELWV IRU LQSXWV 5�� 5�� 5�� DQG 5�� 7KH ILUVW ZRUGV LQ WKH &,2
$UHD �Q� DQG '0$UHD �P� FDQ EH FDOFXODWHG IURP WKH IROORZLQJ HTXDWLRQV� 5HIHU
WR ��� 6HWWLQJ WKH 8QLW 1XPEHU IRU GHWDLOV RQ XQLW QXPEHU VHWWLQJV�

Q  ���� � ��� � XQLW QXPEHU�
P  ���� � ���� � XQLW QXPEHU�

,Q WKH VDPSOH SURJUDP� SURJUDPQXPEHU 3��� LV H[HFXWHG LQ WDVN �� &KDQJH WKH
WDVN DQG SURJUDP QXPEHU LI QHFHVVDU\�

3URJUDP )ORZ 7XUQ 21 LQSXW 5� WR VSHFLI\ DXWRPDWLF PRGH�

7XUQ 21 LQSXW 5� LQ WKH IROORZLQJ VLWXDWLRQV�

� 7KH ILUVW WLPH WKDW WKH SURJUDP LV H[HFXWHG DIWHU WKH SRZHU LV WXUQHG 21�

�:KHQ H[HFXWLQJ WKH SURJUDP IURP WKH EHJLQQLQJ�

�:KHQ WKH SURJUDP QXPEHU KDV EHHQ FKDQJHG�

([HFXWLRQ RI WKH 0& SURJUDP ZLOO EHJLQ ZKHQ 5� JRHV 21�

0HPRU\ 5XQ )ODJ 7KH0HPRU\5XQ )ODJ LV HTXLYDOHQW WR WKHPDQXDO PRGH·V %XV\ )ODJ� 7KLV IODJ LV
21 ZKLOH WKH 0& SURJUDP LV EHLQJ H[HFXWHG� LW LV 2)) ZKHQ SURJUDP H[HFXWLRQ
LV FRPSOHWHG RU VWRSSHG�

&\FOH 6WDUW %LW

0HPRU\ 5XQ )ODJ

&RQWUROOLQJ WKH 0& 8QLW IURP WKH 3& 6HFWLRQ ���



��

0HPRU\ 5XQ &RPSOHWHG )ODJ 7KH0HPRU\5XQ&RPSOHWHG)ODJ JRHV21ZKHQ WKH0&SURJUDP LV FRPSOHWHG�
7KH 0HPRU\ 5XQ )ODJ ZLOO JR 2)) ZKHQ WKLV ELW LV WXUQHG 21� HYHQ LI WKH &\FOH
6WDUW %LW UHPDLQV 21�

&\FOH 6WDUW %LW

0HPRU\ 5XQ )ODJ

0HPRU\ 5XQ &RPSOHWHG )ODJ

��� ,QWHUIDFH %LWV
7KLV VHFWLRQ OLVWV WKH ELWV DQG IODJV LQ WKH &,2 $UHD RI WKH 3& GDWD DUHD LQWHUIDFH�
5HIHU WR ��� ,QWHUIDFH %LW 6SHFLILFV IRU PRUH GHWDLOV�

7KH ´VLJQDOµ FROXPQ LQGLFDWHV ZKHWKHU WKH ELW RU IODJ RSHUDWHV ZKHQ21� 2))� RU
DW XS RU GRZQ�GLIIHUHQWLDWLRQ� 8S�GLIIHUHQWLDWLRQ LV LQGLFDWHG E\ DQ XS DUURZ ���
DQG GRZQ�GLIIHUHQWLDWLRQ LV LQGLFDWHG E\ D GRZQ DUURZ ����

����� 2XWSXW :RUGV �3&� 0& 8QLW�
%LW�V� 1DPH 6LJQDO )XQFWLRQ 3DJH

�� 6\VWHP (UURU 5HVHW %LW � 5HVHWV V\VWHP HUURUV� ���
�� 7UDQVPLVVLRQ �� &RQWURO

%LW
� 6WDUWV WUDQVPLVVLRQ ��� ���

�� 5HFHSWLRQ �� &RQWURO %LW � 6WDUWV UHFHSWLRQ ��� ���
�� 7UDQVPLVVLRQ �� &RQWURO

%LW
� 6WDUWV WUDQVPLVVLRQ ��� ���

�� 5HFHSWLRQ �� &RQWURO %LW � 6WDUWV UHFHSWLRQ ��� ���
�� 7UDQVPLVVLRQ �� &RQWURO

%LW
� 6WDUWV WUDQVPLVVLRQ ��� ���

�� 5HFHSWLRQ �� &RQWURO %LW � 6WDUWV UHFHSWLRQ ��� ���
�� 7UDQVPLVVLRQ �� &RQWURO

%LW
� 6WDUWV WUDQVPLVVLRQ ��� ���

�� 5HFHSWLRQ �� &RQWURO %LW � 6WDUWV UHFHSWLRQ ��� ���
�� WR �� 1RW XVHG ��� ��� ���

%LW 1DPH 6LJQDO )XQFWLRQ 3DJH
�� 2SWLRQDO LQSXW � � RU � �� 2SWLRQDO LQSXW � LV 2))�

�� 2SWLRQDO LQSXW � LV 21�
���

�� 2SWLRQDO LQSXW � � RU � �� 2SWLRQDO LQSXW � LV 2))�
�� 2SWLRQDO LQSXW � LV 21�

�� 2SWLRQDO LQSXW � � RU � �� 2SWLRQDO LQSXW � LV 2))�
�� 2SWLRQDO LQSXW � LV 21�

�� 2SWLRQDO LQSXW � � RU � �� 2SWLRQDO LQSXW � LV 2))�
�� 2SWLRQDO LQSXW � LV 21�

�� 2SWLRQDO LQSXW � � RU � �� 2SWLRQDO LQSXW � LV 2))�
�� 2SWLRQDO LQSXW � LV 21�

�� 2SWLRQDO LQSXW � � RU � �� 2SWLRQDO LQSXW � LV 2))�
�� 2SWLRQDO LQSXW � LV 21�

�� 2SWLRQDO LQSXW � � RU � �� 2SWLRQDO LQSXW � LV 2))�
�� 2SWLRQDO LQSXW � LV 21�

:RUG Q� &RQWURO %LWV IRU $OO
7DVNV

:RUG Q��� 2SWLRQDO ,QSXWV
IRU $OO 7DVNV

,QWHUIDFH %LWV 6HFWLRQ ���



��

%LW 3DJH)XQFWLRQ6LJQDO1DPH
�� 2SWLRQDO LQSXW � � RU � �� 2SWLRQDO LQSXW � LV 2))�

�� 2SWLRQDO LQSXW � LV 21�
���

�� 2SWLRQDO LQSXW � � RU � �� 2SWLRQDO LQSXW � LV 2))�
�� 2SWLRQDO LQSXW � LV 21�

�� 2SWLRQDO LQSXW � � RU � �� 2SWLRQDO LQSXW � LV 2))�
�� 2SWLRQDO LQSXW � LV 21�

�� 2SWLRQDO LQSXW �� � RU � �� 2SWLRQDO LQSXW �� LV 2))�
�� 2SWLRQDO LQSXW �� LV 21�

�� 2SWLRQDO LQSXW �� � RU � �� 2SWLRQDO LQSXW �� LV 2))�
�� 2SWLRQDO LQSXW �� LV 21�

�� 2SWLRQDO LQSXW �� � RU � �� 2SWLRQDO LQSXW �� LV 2))�
�� 2SWLRQDO LQSXW �� LV 21�

�� 2SWLRQDO LQSXW �� � RU � �� 2SWLRQDO LQSXW �� LV 2))�
�� 2SWLRQDO LQSXW �� LV 21�

�� 2SWLRQDO LQSXW �� � RU � �� 2SWLRQDO LQSXW �� LV 2))�
�� 2SWLRQDO LQSXW �� LV 21�

�� 2SWLRQDO LQSXW �� � RU � �� 2SWLRQDO LQSXW �� LV 2))�
�� 2SWLRQDO LQSXW �� LV 21�

%LW�V� 1DPH 6LJQDO )XQFWLRQ 3DJH

�� 7DVN (UURU 5HVHW
%LW

� 5HVHWV WDVN HUURUV� ���

�� $XWRPDWLF�0DQX�
DO 0RGH

� $Q\ D[HV RSHUDWLQJ LQ PDQXDO
PRGH ZLOO GHFHOHUDWH WR D VWRS�

���
D RGH

� $XWRPDWLF PRGH
� :KHQ WKH 0& SURJUDP LV EHLQJ

H[HFXWHG� LW ZLOO EH VWRSSHG DQG
DQ\ RSHUDWLQJ D[HV ZLOO GHFHOHUDWH
WR D VWRS�

� 0DQXDO PRGH

�� &\FOH 6WDUW %LW � 6WDUWV 0& SURJUDP H[HFXWLRQ� ���\
� &RQWLQXHV 0& SURJUDP H[HFXWLRQ�
� 6WRSV 0& SURJUDP H[HFXWLRQ�

�� 6LQJOH %ORFN � ([HFXWHV D VLQJOH EORFN� ���

�� )RUFHG %ORFN (QG � )RUFHV DQ HQG WR WKH EORFN� ���
� 3UHYHQWV F\FOH VWDUW�

�� 3DXVH � 3DXVHV H[HFXWLRQ� ���
� 3UHYHQWV F\FOH VWDUW�

�� 0 &RGH 5HVHW %LW � 5HVHWV WKH 0 FRGH� ���
� 0 FRGH UHVHW VWDQGE\�

�3UHYHQWV 0 FRGH RXWSXW��
� &OHDUV 0 FRGH UHVHW VWDQGE\�

�� 3URJUDP 1XPEHU
5HDG %LW

� 5HDGV WKH SURJUDP QXPEHU� ���

�� WR �� 1RW XVHG ��� ��� ���

�� 7HDFKLQJ $G�
GUHVV 6HW %LW

� 6HWV WKH DGGUHVV ZKHQ WHDFKLQJ� ���

�� 7HDFKLQJ %LW � 6WDUWV WHDFKLQJ� ���

�� 7HDFKLQJ 7\SH %LW � &XUUHQW SRVLWLRQ �IHHGEDFN YDOXH� ���J \S
� 7DUJHW SRVLWLRQ

�� 1RW XVHG ��� ��� ���

:RUG Q��� &RQWURO %LWV IRU
7DVN �

,QWHUIDFH %LWV 6HFWLRQ ���



��

%LW�V� )XQFWLRQ
�� WR �� 7KH IXQFWLRQV RI WDVN �·V FRQWURO ELWV DUH WKH VDPH DV WDVN �·V �ZRUG Q����

%LW�V� )XQFWLRQ
�� WR �� 7KH IXQFWLRQV RI WDVN �·V FRQWURO ELWV DUH WKH VDPH DV WDVN �·V �ZRUG Q����

%LW�V� )XQFWLRQ
�� WR �� 7KH IXQFWLRQV RI WDVN �·V FRQWURO ELWV DUH WKH VDPH DV WDVN �·V �ZRUG Q����

%LW�V� )XQFWLRQ
�� WR �� 1RW XVHG

%LW 1DPH 6LJQDO )XQFWLRQ 3DJH
�� 'HFHOHUDWLRQ

6
� 'HFHOHUDWLRQ 6WRS ���

6WRS � 3UHYHQWV RWKHU PDQXDO FRPPDQGV�
�� 2ULJLQ 6HDUFK � 6WDUWV WKH RULJLQ VHDUFK� ���J

� &RQWLQXHV WKH RULJLQ VHDUFK�
� 6WRSV WKH RULJLQ VHDUFK�

�� 5HIHUHQFH 2UL�
JLQ 5HWXUQ

� 6WDUWV PRYLQJ WKH D[LV WR WKH UHIHUHQFH
RULJLQ�

���
J HWX

� &RQWLQXHV PRYHPHQW�
� 6WRSV PRYHPHQW�

�� -RJJLQJ � 6WDUWV MRJ RSHUDWLRQ� ���JJ J
� &RQWLQXHV MRJ RSHUDWLRQ�
� 6WRSV MRJ RSHUDWLRQ�

�� 1RW XVHG ��� ��� ���
�� &XUUHQW 3RVL�

WLRQ 3UHVHW
� 3UHVHWV WKH FXUUHQW SRVLWLRQ� ���

�� 5HVHUYHG ��� ��� ���
�� 5HVHUYHG ��� ��� ���
�� (QDEOH 03* � 6WDUWV 03* RSHUDWLRQ� ���

� &RQWLQXHV 03* RSHUDWLRQ�
� 6WRSV 03* RSHUDWLRQ�

�� 6HUYR /RFN � 6WDUWV VHUYR ORFN� ���
�� 6HUYR )UHH � &OHDUV WKH VHUYR ORFN VWDWXV� ���
�� 'ULYHU $ODUP

5
� 7XUQV 21 WKH GULYHU DODUP UHVHW RXWSXW� ���

5HVHW � 7XUQV 2)) WKH GULYHU DODUP UHVHW RXWSXW�
�� 2YHUULGH 6HW�

L
� (QDEOHV WKH RYHUULGH VHWWLQJ� ���

WLQJ � 'LVDEOHV WKH RYHUULGH VHWWLQJ�
�� -RJ GLUHFWLRQ � 6SHFLILHV QHJDWLYH GLUHFWLRQ IRU MRJJLQJ� ���J

� 6SHFLILHV SRVLWLYH GLUHFWLRQ IRU MRJJLQJ�
��
DQG
��

03* 5DWLR
6SHFLILHUV

%LWV ��� ��� �� � VHWV 03* UDWLR ���
�� � VHWV 03* UDWLR ���
�� � VHWV 03* UDWLR ���
�� � VHWV 03* UDWLR ���

���

%LW�V� )XQFWLRQ
�� WR �� 7KH <�D[LV· FRQWURO ELW IXQFWLRQV DUH WKH VDPH DV WKH ;�D[LV· �ZRUG Q����

%LW�V� )XQFWLRQ
�� WR �� 7KH =�D[LV· FRQWURO ELW IXQFWLRQV DUH WKH VDPH DV WKH ;�D[LV· �ZRUG Q����

%LW�V� )XQFWLRQ
�� WR �� 7KH 8�D[LV· FRQWURO ELW IXQFWLRQV DUH WKH VDPH DV WKH ;�D[LV· �ZRUG Q����

:RUG Q��� &RQWURO %LWV IRU
7DVN �

:RUG Q��� &RQWURO %LWV IRU
7DVN �

:RUG Q��� &RQWURO %LWV IRU
7DVN �

:RUG Q��� 1RW XVHG

:RUG Q��� ;�$[LV &RQWURO
%LWV

:RUG Q��� <�$[LV &RQWURO
%LWV

:RUG Q��� =�$[LV &RQWURO
%LWV

:RUG Q���� 8�$[LV &RQWURO
%LWV

,QWHUIDFH %LWV 6HFWLRQ ���



��

����� ,QSXW :RUGV �0& 8QLW� 3&�
%LW�V� 1DPH 6LJQDO 0HDQLQJ 3DJH

�� 6\VWHP (UURU
)O

� ,QGLFDWHV D V\VWHP HUURU RFFXUUHG� ���\
)ODJ � 1RUPDO

�� 6\VWHP (UURU
5HVHW

� 6\VWHP HUURU UHVHW KDV EHHQ
FRPSOHWHG�

���
HVHW

&RPSOHWHG � 2II ZKHQ WKH V\VWHP HUURU UHVHW VLJQDO
JRHV 2))�

�� WR �� 1RW XVHG ��� ��� ���
�� %DWWHU\ $ODUP

)ODJ
� 7KH EDWWHU\ YROWDJH KDV GURSSHG

EHORZ WKH UDWHG YDOXH�
���

DJ
� 1RUPDO

�� WR �� 1RW XVHG ��� ��� ���
�� 7HDFKLQJ %R[

( EO G
� 7KH 7HDFKLQJ %R[ LV LQ (QDEOHG PRGH� ���J

(QDEOHG � 7HDFKLQJ %R[ QRW LQ (QDEOHG PRGH�
�� 7HDFKLQJ %R[

3 G
� 7KH 7HDFKLQJ %R[ LV LQ 3URWHFW PRGH� ���J

3URWHFWHG � 7HDFKLQJ %R[ QRW LQ 3URWHFW PRGH�
�� 7HDFKLQJ %R[

& G
� 7KH 7HDFKLQJ %R[ LV FRQQHFWHG� ���J

&RQQHFWHG � 7KH 7HDFKLQJ %R[ LVQ·W FRQQHFWHG�

7KH JHQHUDO LQSXWV DQG RXWSXWV LQGLFDWH WKH VWDWXV RI ,�2 VLJQDOV LQ WKH 0& 8QLW
LWVHOI� 7KH VWDWXV RI WKHVH ,�2 VLJQDOV FDQ EH GLVSOD\HG RQ�VFUHHQ E\ VHOHFWLQJ
´'LVSOD\ 0& ,�2 VWDWXVµ IURP WKH 0& 0RQLWRULQJ PHQX� WKH\ FDQ DOVR EH PRQL�
WRUHG IURP WKH 7HDFKLQJ %R[� 5HIHU WR ���� 'LVSOD\LQJ0& ,�2 6WDWXV LQ WKH0&
6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO IRU PRUH GHWDLOV�

%LW�V� 1DPH 6LJQDO 0HDQLQJ 3DJH
�� *HQHUDO LQSXW � � RU � �� *HQHUDO LQSXW � LV 2))�

�� *HQHUDO LQSXW � LV 21�
���

�� *HQHUDO LQSXW � � RU � �� *HQHUDO LQSXW � LV 2))�
�� *HQHUDO LQSXW � LV 21�

�� *HQHUDO LQSXW � � RU � �� *HQHUDO LQSXW � LV 2))�
�� *HQHUDO LQSXW � LV 21�

�� *HQHUDO LQSXW � � RU � �� *HQHUDO LQSXW � LV 2))�
�� *HQHUDO LQSXW � LV 21�

�� *HQHUDO RXWSXW � � RU � �� *HQHUDO RXWSXW � LV 2))�
�� *HQHUDO RXWSXW � LV 21�

���

�� *HQHUDO RXWSXW � � RU � �� *HQHUDO RXWSXW � LV 2))�
�� *HQHUDO RXWSXW � LV 21�

�� *HQHUDO RXWSXW � � RU � �� *HQHUDO RXWSXW � LV 2))�
�� *HQHUDO RXWSXW � LV 21�

�� *HQHUDO RXWSXW � � RU � �� *HQHUDO RXWSXW � LV 2))�
�� *HQHUDO RXWSXW � LV 21�

�� WR �� 1RW XVHG ��� ��� ���

7KH VWDWXV RI WKH 0HPRU\ 5XQ DQG 0HPRU\ 5XQ &RPSOHWHG )ODJV FDQ EH GLV�
SOD\HG RQ�VFUHHQ E\ VHOHFWLQJ ´'LVSOD\ 0& ,�2 VWDWXVµ IURP WKH 0& 0RQLWRULQJ
PHQX� 5HIHU WR ���� 'LVSOD\LQJ0& ,�2 6WDWXV LQ WKH0& 6XSSRUW 6RIWZDUH 2S�
HUDWLRQ 0DQXDO IRU PRUH GHWDLOV�

%LW 1DPH 6LJQDO 0HDQLQJ 3DJH
�� 7DVN (UURU )ODJ � $ WDVN HUURU RFFXUUHG� ���J

� 1RUPDO
�� 7DVN (UURU 5HVHW

&RPSOHWHG
� 7DVN HUURU UHVHW SURFHVVLQJ KDV

EHHQ FRPSOHWHG�
���

&R S HWHG
� 7KH 7DVN (UURU 5HVHW %LW LV 2))�

�� $XWRPDWLF 0RGH )ODJ � 7KH 8QLW LV LQ DXWRPDWLF PRGH� ���

:RUG Q���� 6WDWXV )ODJV IRU
$OO 7DVNV

:RUG Q���� *HQHUDO ,�2 IRU
$OO 7DVNV

:RUG Q���� 7DVN � 6WDWXV
)ODJV

,QWHUIDFH %LWV 6HFWLRQ ���



��

%LW 3DJH0HDQLQJ6LJQDO1DPH
�� 0DQXDO 0RGH )ODJ � 7KH 8QLW LV LQ PDQXDO PRGH� ���
�� 0HPRU\ 5XQ )ODJ � 7KH 0& SURJUDP LV EHLQJ

H[HFXWHG�
���

�� 0HPRU\ 5XQ
&RPSOHWHG )ODJ

� 0& SURJUDP H[HFXWLRQ KDV EHHQ
FRPSOHWHG� �*�� ZDV H[HFXWHG��

���

�� 2SWLRQDO ,QSXW 6WDQGE\ � :DLWLQJ IRU RSWLRQDO LQSXW� ���
�� 0 &RGH 5HVHW 6WDQGE\ � :DLWLQJ IRU 0 FRGH UHVHW� ���
�� 0 6WUREH � $Q 0 FRGH �� WR ���� LV EHLQJ

RXWSXW�
���

� 0 FRGH UHVHW
�� &\FOH 6WDUW 5HFHLYHG � 7KH &\FOH 6WDUW 6LJQDO ZDV

UHFHLYHG�
���

� 7KH &\FOH 6WDUW 6LJQDO LV 2))�
�� 1RW XVHG ��� ��� ���
�� 1RW XVHG ��� ��� ���
�� 7HDFKLQJ $GGUHVV

6HWWLQJ &RPSOHWHG
� 7KH WHDFKLQJ DGGUHVV KDV EHHQ

VHW�
���

6HWW J &R S HWHG
� 7HDFKLQJ DGGUHVV VHW FRPPDQG LV

2))�
�� 7HDFKLQJ &RPSOHWHG � 7HDFKLQJ KDV EHHQ FRPSOHWHG� ���J S

� 7HDFKLQJ FRPPDQG LV 2))�
�� 7HDFKLQJ (UURU � $ WHDFKLQJ HUURU RFFXUUHG� ���J

� 2)) ZKHQ WKH QH[W WHDFKLQJ
FRPPDQG LV FRPSOHWHG QRUPDOO\
RU WHDFKLQJ DGGUHVV VHWWLQJ LV
FRPSOHWHG�

�� 7HDFKLQJ $GGUHVV
2YHU

� $ SRVLWLRQ GDWD DGGUHVV ZDV WRR
KLJK�

���
2 H

� 2)) ZKHQ WKH QH[W WHDFKLQJ
FRPPDQG LV FRPSOHWHG QRUPDOO\
RU WHDFKLQJ DGGUHVV VHWWLQJ LV
FRPSOHWHG�

%LW�V� )XQFWLRQ
�� WR �� 7DVN �·V VWDWXV IODJV DUH WKH VDPH DV WDVN �·V �ZRUG Q�����

%LW�V� )XQFWLRQ
�� WR �� 7DVN �·V VWDWXV IODJV DUH WKH VDPH DV WDVN �·V �ZRUG Q�����

%LW�V� )XQFWLRQ
�� WR �� 7DVN �·V VWDWXV IODJV DUH WKH VDPH DV WDVN �·V �ZRUG Q�����

%LW 1DPH 6LJQDO 0HDQLQJ 3DJH
�� 5HIHUHQFH 2ULJLQ � :LWKLQ WKH LQ�SRVLWLRQ UDQJH RI WKH

UHIHUHQFH RULJLQ�
���

� 2XWVLGH WKH LQ�SRVLWLRQ UDQJH RI WKH
UHIHUHQFH RULJLQ�

�� :RUNSLHFH 2ULJLQ � :LWKLQ WKH LQ�SRVLWLRQ UDQJH RI WKH
ZRUNSLHFH RULJLQ�

���

� 2XWVLGH WKH LQ�SRVLWLRQ UDQJH RI WKH
ZRUNSLHFH RULJLQ�

�� 03* 2SHUDWLRQ � 03* RSHUDWLRQ EHLQJ H[HFXWHG� ���
�� %XV\ )ODJ � 0DQXDO FRPPDQG EHLQJ SURFHVVHG� ���
�� 7UDQVPLVVLRQ ��

&RPSOHWHG
� 'DWD �� WUDQVPLVVLRQ KDV EHHQ

FRPSOHWHG�
���

&R S HWHG
� 7UDQVPLVVLRQ �� &RQWURO %LW LV 2))�

:RUG Q���� 7DVN � 6WDWXV
)ODJV

:RUG Q���� 7DVN � 6WDWXV
)ODJV

:RUG Q���� 7DVN � 6WDWXV
)ODJV

:RUG Q���� ;�D[LV 6WDWXV
)ODJV �

,QWHUIDFH %LWV 6HFWLRQ ���



��

%LW 3DJH0HDQLQJ6LJQDO1DPH
�� 5HFHSWLRQ ��

&RPSOHWHG
� 'DWD �� UHFHSWLRQ KDV EHHQ

FRPSOHWHG�
���

&R S HWHG
� 5HFHSWLRQ �� &RQWURO %LW LV 2))�

�� 7UDQVIHU �� (UURU � $Q HUURU RFFXUUHG GXULQJ
WUDQVPLVVLRQ �� RU UHFHSWLRQ ���

���

� 2)) ZKHQ WKH QH[W WUDQVPLVVLRQ ��
RU UHFHSWLRQ �� LV FRPSOHWHG
QRUPDOO\�

�� 2YHUULGH 'DWD
$ODUP

� 7KH RYHUULGH YDOXH ZDV LQFRUUHFW LQ
WKH RYHUULGH FRPPDQG�

���
D

� 7KH RYHUULGH YDOXH ZDV FRUUHFW LQ WKH
RYHUULGH FRPPDQG�

�� =RQH � )ODJ � :LWKLQ ]RQH �� ���J
� 2XWVLGH RI ]RQH ��

�� =RQH � )ODJ � :LWKLQ ]RQH ��J
� 2XWVLGH RI ]RQH ��

�� =RQH � )ODJ � :LWKLQ ]RQH ��J
� 2XWVLGH RI ]RQH ��

�� =RQH � )ODJ � :LWKLQ ]RQH ��J
� 2XWVLGH RI ]RQH ��

�� =RQH � )ODJ � :LWKLQ ]RQH ��J
� 2XWVLGH RI ]RQH ��

�� =RQH � )ODJ � :LWKLQ ]RQH ��J
� 2XWVLGH RI ]RQH ��

�� =RQH � )ODJ � :LWKLQ ]RQH ��J
� 2XWVLGH RI ]RQH ��

�� =RQH � )ODJ � :LWKLQ ]RQH ��J
� 2XWVLGH RI ]RQH ��

7KH VWDWXV RI WKH&&:/LPLW ,QSXW� &:/LPLW ,QSXW� (PHUJHQF\6WRS ,QSXW� $ODUP
,QSXW� 5XQ &RPPDQG 2XWSXW� DQG $ODUP 5HVHW 2XWSXW )ODJV FDQ EH GLVSOD\HG
RQ�VFUHHQ E\ VHOHFWLQJ ´'LVSOD\ 0& ,�2 VWDWXVµ IURP WKH 0& 0RQLWRULQJ PHQX�
5HIHU WR ���� 'LVSOD\LQJ 0& ,�2 6WDWXV LQ WKH 0& 6XSSRUW 6RIWZDUH 2SHUDWLRQ
0DQXDO IRU PRUH GHWDLOV�

%LW�V� 1DPH 6LJQDO 0HDQLQJ 3DJH
�� 6HUYR /RFN 21 � 6HUYR ORFN VWDWXV ���

� 6HUYR IUHH VWDWXV
�� 1R 2ULJLQ )ODJ � 1R RULJLQ �7KH UHIHUHQFH RULJLQ

LVQ·W IL[HG��
���

� 7KH UHIHUHQFH RULJLQ LV IL[HG�
�� $[LV 2SHUDWLQJ � 7KHUH LV DQ D[LV PRYHPHQW

FRPPDQG�
���

� 7KHUH LVQ·W DQ D[LV PRYHPHQW
FRPPDQG�

�� 3RVLWLRQLQJ
& O G

� :LWKLQ WKH LQ�SRVLWLRQ UDQJH ���J
&RPSOHWHG � 2XWVLGH WKH LQ�SRVLWLRQ UDQJH

�� WR �� 1RW XVHG ��� ��� ���
�� (UURU &RXQWHU

$ODUP
� 7KH QXPEHU RI DFFXPXODWHG

SXOVHV LQ WKH HUURU FRXQWHU
H[FHHGV WKH HUURU FRXQWHU
ZDUQLQJ YDOXH�

���

�� &&: /LPLW ,QSXW � 7KH &&: OLPLW LQSXW LV 21� ���S
� 7KH &&: OLPLW LQSXW LV 2))�

:RUG Q���� ;�D[LV 6WDWXV
)ODJV �

,QWHUIDFH %LWV 6HFWLRQ ���



��

%LW�V� 3DJH0HDQLQJ6LJQDO1DPH
�� &: /LPLW ,QSXW � 7KH &: OLPLW LQSXW LV 21� ���S

� 7KH &: OLPLW LQSXW LV 2))�

�� 2ULJLQ 3UR[LPLW\
,

� 7KH RULJLQ SUR[LPLW\ LQSXW LV 21� ���J \
,QSXW � 7KH RULJLQ SUR[LPLW\ LQSXW LV 2))�

�� (PHUJHQF\ 6WRS
,

� 7KH HPHUJHQF\ VWRS LQSXW LV 21� ���J \ S
,QSXW � 7KH HPHUJHQF\ VWRS LQSXW LV

2))�

�� $ODUP ,QSXW � 7KH GULYHU DODUP LQSXW LV 21� ���S
� 7KH GULYHU DODUP LQSXW LV 2))�

�� 5XQ &RPPDQG
2

� 7KH UXQ FRPPDQG RXWSXW LV 21� ���
2XWSXW � 7KH UXQ FRPPDQG RXWSXW LV 2))�

�� $ODUP 5HVHW
2XWSXW

� 7KH GULYHU DODUP UHVHW RXWSXW LV
21�

���
2XWSXW

� 7KH GULYHU DODUP UHVHW RXWSXW LV
2))�

�� 5HVHUYHG ��� ��� ���

%LW�V� 1DPH 6LJQDO 0HDQLQJ

�� WR �� 7KH <�D[LV· VWDWXV IODJV DUH WKH VDPH DV WKH ;�D[LV· �ZRUG Q�����

�� 7UDQVPLVVLRQ ��
& O G

� 7UDQVPLVVLRQ �� KDV EHHQ FRPSOHWHG�
&RPSOHWHG � 7UDQVPLVVLRQ �� &RQWURO %LW LV 2))�

�� 5HFHSWLRQ ��
& O G

� 5HFHSWLRQ �� KDV EHHQ FRPSOHWHG�S
&RPSOHWHG � 5HFHSWLRQ �� &RQWURO %LW LV 2))�

�� 7UDQVIHU �� (UURU � $Q HUURU RFFXUUHG GXULQJ WUDQVPLVVLRQ ��
RU UHFHSWLRQ ���

� 2)) ZKHQ WKH QH[W WUDQVPLVVLRQ �� RU
UHFHSWLRQ �� LV FRPSOHWHG QRUPDOO\�

�� WR �� 7KH <�D[LV· VWDWXV IODJV DUH WKH VDPH DV WKH ;�D[LV· �ZRUG Q�����

%LW�V� 1DPH 6LJQDO 0HDQLQJ

�� WR �� 7KH <�D[LV· VWDWXV IODJV DUH WKH VDPH DV WKH ;�D[LV· �ZRUG Q�����

%LW�V� 1DPH 6LJQDO 0HDQLQJ

�� WR �� 7KH =�D[LV· VWDWXV IODJV DUH WKH VDPH DV WKH ;�D[LV· �ZRUG Q�����

�� 7UDQVPLVVLRQ ��
& O G

� 7UDQVPLVVLRQ �� KDV EHHQ FRPSOHWHG�
&RPSOHWHG � 7UDQVPLVVLRQ �� &RQWURO %LW LV 2))�

�� 5HFHSWLRQ ��
& O G

� 5HFHSWLRQ �� KDV EHHQ FRPSOHWHG�S
&RPSOHWHG � 5HFHSWLRQ �� &RQWURO %LW LV 2))�

�� 7UDQVIHU �� (UURU � $Q HUURU RFFXUUHG GXULQJ WUDQVPLVVLRQ ��
RU UHFHSWLRQ ���

� 2)) ZKHQ WKH QH[W WUDQVPLVVLRQ �� RU
UHFHSWLRQ �� LV FRPSOHWHG QRUPDOO\�

�� WR �� 7KH =�D[LV· VWDWXV IODJV DUH WKH VDPH DV WKH ;�D[LV· �ZRUG Q�����

%LW�V� 1DPH 6LJQDO 0HDQLQJ

�� WR �� 7KH =�D[LV· VWDWXV IODJV DUH WKH VDPH DV WKH ;�D[LV· �ZRUG Q�����

:RUG Q���� <�D[LV 6WDWXV
)ODJV �

:RUG Q���� <�D[LV 6WDWXV
)ODJV �

:RUG Q���� =�D[LV 6WDWXV
)ODJV �

:RUG Q���� =�D[LV 6WDWXV
)ODJV �

,QWHUIDFH %LWV 6HFWLRQ ���



���

%LW�V� 1DPH 6LJQDO 0HDQLQJ
�� WR �� 7KH 8�D[LV· VWDWXV IODJV DUH WKH VDPH DV WKH ;�D[LV· �ZRUG Q�����
�� 7UDQVPLVVLRQ ��

& O G
� 7UDQVPLVVLRQ �� KDV EHHQ FRPSOHWHG�

&RPSOHWHG � 7UDQVPLVVLRQ �� &RQWURO %LW LV 2))�
�� 5HFHSWLRQ ��

& O G
� 5HFHSWLRQ �� KDV EHHQ FRPSOHWHG�S

&RPSOHWHG � 5HFHSWLRQ �� &RQWURO %LW LV 2))�
�� 7UDQVIHU �� (UURU � $Q HUURU RFFXUUHG GXULQJ WUDQVPLVVLRQ ��

RU UHFHSWLRQ ���
� 2)) ZKHQ WKH QH[W WUDQVPLVVLRQ �� RU

UHFHSWLRQ �� LV FRPSOHWHG QRUPDOO\�
�� WR �� 7KH 8�D[LV· VWDWXV IODJV DUH WKH VDPH DV WKH ;�D[LV· �ZRUG Q�����

%LW�V� 1DPH 6LJQDO 0HDQLQJ
�� WR �� 7KH 8�D[LV· VWDWXV IODJV DUH WKH VDPH DV WKH ;�D[LV· �ZRUG Q�����

��� '0 :RUG 8VDJH
7KLV VHFWLRQ GHVFULEHV WKH IXQFWLRQV SHUIRUPHG E\ WKH ZRUGV LQ WKH '0 $UHD RI
WKH 3& GDWD DUHD LQWHUIDFH�

����� 2XWSXW :RUGV �3&� 0& 8QLW�

7KLV ZRUG VSHFLILHV WKH GHVWLQDWLRQ �VRXUFH� DGGUHVV XVHG ZKHQ WUDQVPLVVLRQ
�UHFHSWLRQ� LV H[HFXWHG ZLWK WKH 7UDQVPLVVLRQ �� &RQWURO %LW �5HFHSWLRQ ��&RQ�
WURO %LW�� 7KH DGGUHVV LV VWRUHG LQ %&' DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

����
�� ��

����
�� �

����
� �

����
� �%LW�

,I WKH WUDQVPLVVLRQ�UHFHSWLRQ GDWD LV SRVLWLRQ GDWD� VSHFLI\ D YDOXH IURP ���� WR
����� 7KHVH YDOXHV FRUUHVSRQG WR SRVLWLRQ GDWD DGGUHVVHV $���� WR $�����

,I WKH WUDQVPLVVLRQ�UHFHSWLRQ GDWD LV D SDUDPHWHU �DFFHOHUDWLRQ�GHFHOHUDWLRQ
WLPHV�� VSHFLI\ RQH RI WKH IROORZLQJ DGGUHVVHV�

����� 7KH ;�D[LV· DFFHOHUDWLRQ WLPH
����� 7KH <�D[LV· DFFHOHUDWLRQ WLPH
����� 7KH =�D[LV· DFFHOHUDWLRQ WLPH
����� 7KH 8�D[LV· DFFHOHUDWLRQ WLPH
����� 7KH ;�D[LV· GHFHOHUDWLRQ WLPH
����� 7KH <�D[LV· GHFHOHUDWLRQ WLPH
����� 7KH =�D[LV· GHFHOHUDWLRQ WLPH
����� 7KH 8�D[LV· GHFHOHUDWLRQ WLPH
����� 7KH ;�D[LV· LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH
����� 7KH <�D[LV· LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH
����� 7KH =�D[LV· LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH
����� 7KH 8�D[LV· LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH
����� 7KH ;�D[LV· LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH
����� 7KH <�D[LV· LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH
����� 7KH =�D[LV· LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH
����� 7KH 8�D[LV· LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH

:RUG Q���� 8�D[LV 6WDWXV
)ODJV �

:RUG Q���� 8�D[LV 6WDWXV
)ODJV �

:RUG P� 7UDQVIHU $GGUHVV
��

'0:RUG 8VDJH 6HFWLRQ ���



���

7KLV ZRUG LQGLFDWHV ZKDW W\SH RI GDWD LV EHLQJ WUDQVIHUUHG DQG WKH SRVLWLRQ RI WKH
GHFLPDO SRLQW� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

�

�� ��

7\SH

�� �

�

� �

'HFLPDO SRLQW

� �%LW�

7KH W\SH GLJLW �� RU �� LQGLFDWHV WKH W\SH RI GDWD EHLQJ WUDQVIHUUHG�
�� 3RVLWLRQ GDWD
�� 3DUDPHWHU GDWD �DQ DFFHOHUDWLRQ RU GHFHOHUDWLRQ WLPH�

7KH GHFLPDO SRLQW GLJLW �� WR �� LQGLFDWHV WKH SRVLWLRQ RI WKH GHFLPDO SRLQW�
�� 1R GHFLPDO SRLQW
�� 2QH GLJLW DIWHU WKH GHFLPDO SRLQW
�� 7ZR GLJLWV DIWHU WKH GHFLPDO SRLQW
�� 7KUHH GLJLWV DIWHU WKH GHFLPDO SRLQW
�� )RXU GLJLWV DIWHU WKH GHFLPDO SRLQW

7KHVH ZRUGV FRQWDLQ WKH GDWD WKDW ZLOO EH WUDQVPLWWHG�
:KHQ WUDQVPLWWLQJ DFFHOHUDWLRQ RU GHFHOHUDWLRQ WLPH GDWD� VHW ZRUG P�� WR ����
DQG VHW WKH WLPH LQ ZRUG P��� 7KH WLPH FDQ EH ���� WR ���� PV�
8VH WKH IROORZLQJ IRUPDW ZKHQ WUDQVPLWWLQJ SRVLWLRQ GDWD� %LW �� RI ZRUG P�� LQ�
GLFDWHV WKH VLJQ �� SRVLWLYH� � QHJDWLYH��

����
�� ��

����
�� �

����
� �

����
� �%LW�

:RUG P��

���� ���� ���� ����:RUG P��

7UDQVIHU $GGUHVV �� KDV WKH VDPH IRUPDW DV 7UDQVIHU $GGUHVV �� �ZRUG P��

7KH DX[LOLDU\ LQIRUPDWLRQ IRU WUDQVIHU �� KDV WKH VDPH IRUPDW DV DX[LOLDU\ LQ�
IRUPDWLRQ IRU WUDQVIHU �� �ZRUG P����

7UDQVPLVVLRQ 'DWD �� KDV WKH VDPH IRUPDW DV 7UDQVPLVVLRQ 'DWD �� �ZRUGV
P�� DQG P����

7UDQVIHU $GGUHVV �� KDV WKH VDPH IRUPDW DV 7UDQVIHU $GGUHVV �� �ZRUG P��

7KH DX[LOLDU\ LQIRUPDWLRQ IRU WUDQVIHU �� KDV WKH VDPH IRUPDW DV DX[LOLDU\ LQ�
IRUPDWLRQ IRU WUDQVIHU �� �ZRUG P����

7UDQVPLVVLRQ 'DWD �� KDV WKH VDPH IRUPDW DV 7UDQVPLVVLRQ 'DWD �� �ZRUGV
P�� DQG P����

7UDQVIHU $GGUHVV �� KDV WKH VDPH IRUPDW DV 7UDQVIHU $GGUHVV �� �ZRUG P��

7KH DX[LOLDU\ LQIRUPDWLRQ IRU WUDQVIHU �� KDV WKH VDPH IRUPDW DV DX[LOLDU\ LQ�
IRUPDWLRQ IRU WUDQVIHU �� �ZRUG P����

7UDQVPLVVLRQ 'DWD �� KDV WKH VDPH IRUPDW DV 7UDQVPLVVLRQ 'DWD �� �ZRUGV
P�� DQG P����

:RUGV P���� P���� DQG P��� FRQWDLQ WKH SURJUDP QXPEHU� WHDFKLQJ VWDUW DG�
GUHVV� DQG FXUUHQW SRVLWLRQ W\SH IRU WDVN ��
:RUG P���� 3URJUDP 1XPEHU
7KLV ZRUG VSHFLILHV WKH SURJUDP QXPEHU RI WKH SURJUDP WKDW ZLOO EH H[HFXWHG LQ
DXWRPDWLFPRGH� ,I WKH 3URJUDP1XPEHU 5HDG %LW LV 21ZKHQ WKH&\FOH 6WDUW %LW
LV WXUQHG 21� WKH SURJUDP QXPEHU VWRUHG KHUH ZLOO EH UHDG DQG WKH FRUUHVSRQG�
LQJ SURJUDP ZLOO EH H[HFXWHG�

�

�� ��

����
�� �

����
� �

����
� �%LW�

:RUG P��� 7UDQVIHU ��
$X[LOLDU\ ,QIRUPDWLRQ

:RUGV P�� DQG P���
7UDQVPLVVLRQ 'DWD ��

:RUG P��� 7UDQVIHU
$GGUHVV ��

:RUG P��� 7UDQVIHU ��
$X[LOLDU\ ,QIRUPDWLRQ

:RUGV P�� DQG P���
7UDQVPLVVLRQ 'DWD ��

:RUG P��� 7UDQVIHU
$GGUHVV ��

:RUG P��� 7UDQVIHU ��
$X[LOLDU\ ,QIRUPDWLRQ

:RUGV P��� DQG P����
7UDQVPLVVLRQ 'DWD ��

:RUG P���� 7UDQVIHU
$GGUHVV ��

:RUG P���� 7UDQVIHU ��
$X[LOLDU\ ,QIRUPDWLRQ

:RUGV P��� DQG P����
7UDQVPLVVLRQ 'DWD ��

:RUGV P���� ��� DQG ���
7DVN � &RPPDQG :RUGV

'0:RUG 8VDJH 6HFWLRQ ���



���

:RUG P���� 7HDFKLQJ 6WDUW $GGUHVV
7KH FRQWHQWV RI WKLV ZRUG ZLOO EH XVHG DV WKH WHDFKLQJ DGGUHVV ZKHQ WKH WHDFK�
LQJ DGGUHVV LV VHW�

����
�� ��

����
�� �

����
� �

����
� �%LW�

:RUG P���� &XUUHQW 3RVLWLRQ 7\SH
7KLV ZRUG LQGLFDWHV WKH W\SH RI FXUUHQW SRVLWLRQ GDWD RXWSXW WR '0�

�

�� � � �%LW�

&XUUHQW SRVLWLRQ W\SH

7KH FXUUHQW SRVLWLRQ W\SH FDQ KDYH WKH IROORZLQJ YDOXHV�
�� &XUUHQW SRVLWLRQ LQ WKH UHIHUHQFH FRRUGLQDWH V\VWHP
�� &XUUHQW SRVLWLRQ LQ WKH ZRUNSLHFH FRRUGLQDWH V\VWHP
�� &XUUHQW SRVLWLRQ LQ WKH UHIHUHQFH FRRUGLQDWH V\VWHP �SXOVHV�
�� &XUUHQW SRVLWLRQ LQ WKH ZRUNSLHFH FRRUGLQDWH V\VWHP �SXOVHV�
�� 6KLIW IURP WKH ZRUNSLHFH RULJLQ

:RUGV P���� P���� DQG P��� KDYH WKH VDPH IRUPDW DQG IXQFWLRQ DV ZRUGV
P���� P���� DQG P��� �WDVN � FRPPDQG ZRUGV��

:RUGV P���� P���� DQG P��� KDYH WKH VDPH IRUPDW DQG IXQFWLRQ DV ZRUGV
P���� P���� DQG P��� �WDVN � FRPPDQG ZRUGV��

:RUGV P���� P���� DQG P��� KDYH WKH VDPH IRUPDW DQG IXQFWLRQ DV ZRUGV
P���� P���� DQG P��� �WDVN � FRPPDQG ZRUGV��

:RUGV P��� DQG P��� FRQWDLQ WKH ;�D[LV· FXUUHQW SRVLWLRQ SUHVHW YDOXH� :RUG
P��� FRQWDLQV WKH ;�D[LV· RYHUULGH GDWD�
:RUGV P��� DQG P���� ;�D[LV· &XUUHQW 3RVLWLRQ 3UHVHW 9DOXH
:KHQ WKH FXUUHQW SRVLWLRQ SUHVHW FRPPDQG LV H[HFXWHG LQ DXWRPDWLF PRGH� WKH
YDOXH VWRUHG LQ WKHVH ZRUGV ZLOO EH VHW DV WKH SUHVHQW YDOXH�
7KH YDOXH LV LQ %&' DQG WKH SRVLWLRQ RI WKH GHFLPDO SRLQW LV GHWHUPLQHG E\ WKH
0LQLPXP 6HWWLQJ 8QLW SDUDPHWHU �D PDFKLQH SDUDPHWHU�� %LW �� RI ZRUG P���
LQGLFDWHV WKH VLJQ �� SRVLWLYH� � QHJDWLYH��

����
�� ��

����
�� �

����
� �

����
� �%LW�

:RUG P���

���� ���� ���� ����:RUG P���

:RUG P���� ;�D[LV· 2YHUULGH 'DWD
7KLV ZRUG FRQWDLQV WKH RYHUULGH GDWD XVHG LQ D[LV RSHUDWLRQV� 7KH YDOXH LV %&'
DQG WKH PLQLPXP XQLW LV �����

����
�� ��

����
�� �

����
� �

���ï�
� �%LW�

:RUGV P���� P���� DQG P��� KDYH WKH VDPH IRUPDW DQG IXQFWLRQ DV ZRUGV
P���� P���� DQG P��� �WKH ;�D[LV· FRPPDQG ZRUGV��

:RUGV P���� P���� DQG P��� KDYH WKH VDPH IRUPDW DQG IXQFWLRQ DV ZRUGV
P���� P���� DQG P��� �WKH ;�D[LV· FRPPDQG ZRUGV��

:RUGV P���� P���� DQG P��� KDYH WKH VDPH IRUPDW DQG IXQFWLRQ DV ZRUGV
P���� P���� DQG P��� �WKH ;�D[LV· FRPPDQG ZRUGV��

:RUG P���� 1RW XVHG :RUG P��� LVQ·W XVHG�

:RUGV P���� ��� DQG ���
7DVN � &RPPDQG :RUGV

:RUGV P���� ��� DQG ���
7DVN � &RPPDQG :RUGV

:RUGV P���� ��� DQG ���
7DVN � &RPPDQG :RUGV

:RUGV P���� ��� DQG ���
;�D[LV &RPPDQG :RUGV

:RUGV P���� ��� DQG ���
<�D[LV &RPPDQG :RUGV

:RUGV P���� ��� DQG ���
=�D[LV &RPPDQG :RUGV

:RUGV P���� ��� DQG ���
8�D[LV &RPPDQG :RUGV

'0:RUG 8VDJH 6HFWLRQ ���



���

����� ,QSXW :RUGV �0& 8QLW� 3&�

7KH V\VWHP YHUVLRQ QXPEHU LV RXWSXW LQ ��GLJLW %&'�

����
�� ��

����
�� �

����
� �

����
� �%LW�

7KH V\VWHP HUURU FRGH LV RXWSXW LQ ��GLJLW %&'� 7KH HUURU FRGH ZLOO EH VHW LQ WKLV
ZRUG ZKHQ WKH 6\VWHP (UURU )ODJ LV WXUQHG 21�

����
�� ��

����
�� �

����
� �

����
� �%LW�

7KH WDVN � HUURU FRGH LV RXWSXW LQ ��GLJLW %&'� 7KH HUURU FRGH ZLOO EH VHW LQ WKLV
ZRUG ZKHQ WKH 7DVN (UURU )ODJ LV WXUQHG 21�

:KHQ DQ D[LV HUURU RFFXUV DQG D WDVN HUURU GRHVQ·W RFFXU LQ WKH WDVN DVVRFLDWHG
ZLWK WKDW D[LV� WKH 7DVN (UURU )ODJ ZLOO EH WXUQHG21 EXW WKLV IODJZLOO FRQWDLQ ����
�LQGLFDWLQJ QRUPDO RSHUDWLRQ��

����
�� ��

����
�� �

����
� �

����
� �%LW�

7KH WDVN � HUURU FRGH LQZRUGP���KDV WKH VDPH IRUPDW DQG IXQFWLRQ DV WKH WDVN
� HUURU FRGH LQ ZRUG P����

7KH WDVN � HUURU FRGH LQZRUGP���KDV WKH VDPH IRUPDW DQG IXQFWLRQ DV WKH WDVN
� HUURU FRGH LQ ZRUG P����

7KH WDVN � HUURU FRGH LQZRUGP���KDV WKH VDPH IRUPDW DQG IXQFWLRQ DV WKH WDVN
� HUURU FRGH LQ ZRUG P����

7KH ;�D[LV HUURU FRGH LV RXWSXW LQ ��GLJLW %&'� 7KH HUURU FRGH ZLOO EH VHW LQ WKLV
ZRUG ZKHQ DQ HUURU RFFXUV LQ WKH ; D[LV� ����� LQGLFDWHV QRUPDO RSHUDWLRQ��

����
�� ��

����
�� �

����
� �

����
� �%LW�

7KH <�D[LV HUURU FRGH LV RXWSXW LQ ��GLJLW %&'� 7KH HUURU FRGH ZLOO EH VHW LQ WKLV
ZRUG ZKHQ DQ HUURU RFFXUV LQ WKH ; D[LV� ����� LQGLFDWHV QRUPDO RSHUDWLRQ��

����
�� ��

����
�� �

����
� �

����
� �%LW�

7KH =�D[LV HUURU FRGH LV RXWSXW LQ ��GLJLW %&'� 7KH HUURU FRGH ZLOO EH VHW LQ WKLV
ZRUG ZKHQ DQ HUURU RFFXUV LQ WKH ; D[LV� ����� LQGLFDWHV QRUPDO RSHUDWLRQ��

����
�� ��

����
�� �

����
� �

����
� �%LW�

7KH 8�D[LV HUURU FRGH LV RXWSXW LQ ��GLJLW %&'� 7KH HUURU FRGH ZLOO EH VHW LQ WKLV
ZRUG ZKHQ DQ HUURU RFFXUV LQ WKH ; D[LV� ����� LQGLFDWHV QRUPDO RSHUDWLRQ��

����
�� ��

����
�� �

����
� �

����
� �%LW�

:RUG P���� 6\VWHP
9HUVLRQ 1XPEHU

:RUG P���� 6\VWHP (UURU
&RGH

:RUG P���� 7DVN � (UURU
&RGH

:RUG P���� 7DVN � (UURU
&RGH

:RUG P���� 7DVN � (UURU
&RGH

:RUG P���� 7DVN � (UURU
&RGH

:RUG P���� ;�D[LV (UURU
&RGH

:RUG P���� <�D[LV (UURU
&RGH

:RUG P���� =�D[LV (UURU
&RGH

:RUG P���� 8�D[LV (UURU
&RGH

'0:RUG 8VDJH 6HFWLRQ ���



���

7KLV ZRUG LQGLFDWHV ZKDW W\SH RI GDWD LV EHLQJ UHFHLYHG DQG WKH SRVLWLRQ RI WKH
GHFLPDO SRLQW� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

�

�� ��

7\SH

�� �

�

� �

'HFLPDO SRLQW

� �%LW�

7KH W\SH GLJLW �� RU �� LQGLFDWHV WKH W\SH RI GDWD EHLQJ UHFHLYHG�
�� 3RVLWLRQ GDWD
�� 3DUDPHWHU GDWD �DQ DFFHOHUDWLRQ RU GHFHOHUDWLRQ WLPH�

7KH GHFLPDO SRLQW GLJLW �� WR �� LQGLFDWHV WKH SRVLWLRQ RI WKH GHFLPDO SRLQW�
�� 1R GHFLPDO SRLQW
�� 2QH GLJLW DIWHU WKH GHFLPDO SRLQW
�� 7ZR GLJLWV DIWHU WKH GHFLPDO SRLQW
�� 7KUHH GLJLWV DIWHU WKH GHFLPDO SRLQW
�� )RXU GLJLWV DIWHU WKH GHFLPDO SRLQW

:RUG P��� ZLOO FRQWDLQ ´����µ LI WKH UHFHLYHG GDWD LV DQ DFFHOHUDWLRQ RU GHFHO�
HUDWLRQ WLPH�

7KH GDWD UHFHLYHG LQ UHVSRQVH WR WKH 5HFHSWLRQ �� &RQWURO %LW LV VHW LQ WKHVH
ZRUGV� 7KH 5HFHSWLRQ �� &RPSOHWHG )ODJ �ELW � RI ZRUG Q���� ZLOO EH WXUQHG 21
ZKHQ WKH GDWD KDV EHHQ VHW LQ WKHVH ZRUGV�
:KHQ WKH UHFHLYHG GDWD LV DFFHOHUDWLRQ RU GHFHOHUDWLRQ WLPH GDWD� ZRUG P���
ZLOO EH VHW WR ���� DQG WKH WLPH ����� WR ���� PV� ZLOO EH VHW LQ ZRUG P����
7KH IROORZLQJ IRUPDW LV XVHG IRU SRVLWLRQ GDWD� %LW �� RI ZRUG P��� LQGLFDWHV WKH
VLJQ �� SRVLWLYH� � QHJDWLYH��

����
�� ��

����
�� �

����
� �

����
� �%LW�

:RUG P���

���� ���� ���� ����:RUG P���

7KH DX[LOLDU\ LQIRUPDWLRQ IRU 5HFHSWLRQ'DWD �� KDV WKH VDPH IRUPDW DV DX[LOLDU\
LQIRUPDWLRQ IRU 5HFHSWLRQ 'DWD �� �ZRUG P�����

5HFHSWLRQ'DWD �� KDV WKH VDPH IRUPDW DV 5HFHSWLRQ'DWD �� �ZRUGVP��� DQG
P�����

7KH DX[LOLDU\ LQIRUPDWLRQ IRU 5HFHSWLRQ'DWD �� KDV WKH VDPH IRUPDW DV DX[LOLDU\
LQIRUPDWLRQ IRU 5HFHSWLRQ 'DWD �� �ZRUG P�����

5HFHSWLRQ'DWD �� KDV WKH VDPH IRUPDW DV 5HFHSWLRQ'DWD �� �ZRUGVP��� DQG
P�����

7KH DX[LOLDU\ LQIRUPDWLRQ IRU 5HFHSWLRQ'DWD �� KDV WKH VDPH IRUPDW DV DX[LOLDU\
LQIRUPDWLRQ IRU 5HFHSWLRQ 'DWD �� �ZRUG P�����

5HFHSWLRQ'DWD �� KDV WKH VDPH IRUPDW DV 5HFHSWLRQ'DWD �� �ZRUGVP��� DQG
P�����

:RUGV P��� WKURXJK P��� FRQWDLQ WKH FXUUHQW SURJUDP QXPEHU� FXUUHQW EORFN
QXPEHU� 0 FRGH� DQG WHDFKLQJ DGGUHVV IRU WDVN ��
:RUG P���� &XUUHQW 3URJUDP 1XPEHU
:KHQ DQ 0& SURJUDP LV EHLQJ H[HFXWHG� WKH SURJUDP QXPEHU RI WKH SURJUDP
EHLQJ H[HFXWHG LV RXWSXW WR WKLV ZRUG LQ %&'� ,I D SURJUDP LVQ·W EHLQJ H[HFXWHG�
WKLVZRUGZLOO FRQWDLQ WKH SURJUDPQXPEHU RI WKH ODVW SURJUDP WKDW ZDV H[HFXWHG�
7KLV ZRUG LV UHVHW WR ���� ZKHQ WKH SRZHU LV WXUQHG 21 RU ZKHQ WKHUH KDV EHHQ
D FKDQJH IURP WKH 0& 6XSSRUW 6RIWZDUH�

�

�� ��

����
�� �

����
� �

����
� �%LW�

:RUG P���� 5HFHSWLRQ ��
$X[LOLDU\ ,QIRUPDWLRQ

:RUGV P��� DQG P����
5HFHSWLRQ 'DWD ��

:RUG P���� 5HFHSWLRQ ��
$X[LOLDU\ ,QIRUPDWLRQ

:RUGV P��� DQG P����
5HFHSWLRQ 'DWD ��

:RUG P���� 5HFHSWLRQ ��
$X[LOLDU\ ,QIRUPDWLRQ

:RUGV P��� DQG P����
5HFHSWLRQ 'DWD ��

:RUG P���� 5HFHSWLRQ ��
$X[LOLDU\ ,QIRUPDWLRQ

:RUGV P��� DQG P����
5HFHSWLRQ 'DWD ��

:RUGV P��� WR P���� 7DVN
� 6WDWXV :RUGV

'0:RUG 8VDJH 6HFWLRQ ���
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:RUG P���� &XUUHQW %ORFN 1XPEHU
:KHQ DQ 0& SURJUDP LV EHLQJ H[HFXWHG� WKH EORFN QXPEHU EHLQJ H[HFXWHG LV
RXWSXW WR WKLV ZRUG LQ %&'� ,I D SURJUDP LVQ·W EHLQJ H[HFXWHG� WKLV ZRUG ZLOO FRQ�
WDLQ WKH EORFN QXPEHU RI WKH ODVW EORFN WKDW ZDV H[HFXWHG� �7KLV ZRUG LV UHVHW WR
���� ZKHQ WKH SRZHU LV WXUQHG 21 RU ZKHQ WKHUH KDV EHHQ D FKDQJH IURP WKH
0& 6XSSRUW 6RIWZDUH��

�

�� ��

����
�� �

����
� �

����
� �%LW�

:RUG P���� 0 FRGH
7KH0 FRGH LV RXWSXW WR WKLV ZRUG LQ %&'� 7KH0 FRGH LV YDOLG ZKHQ WKH 0 VWUREH
KDV EHHQ WXUQHG 21�

�

�� ��

����
�� �

����
� �

����
� �%LW�

:RUG P���� 7HDFKLQJ $GGUHVV
:KHQ WHDFKLQJ LV SHUIRUPHG� WKH DGGUHVV FRQWDLQLQJ WKH SRVLWLRQ GDWD �WKH
WHDFKLQJ DGGUHVV� LV RXWSXW WR WKLV ZRUG�

����
�� ��

����
�� �

����
� �

����
� �%LW�

:RUG P���� 1RW 8VHG

7KH WDVN � VWDWXV ZRUGV KDYH WKH VDPH IRUPDW DQG IXQFWLRQ DV WKH WDVN � VWDWXV
ZRUGV �P��� WKURXJK P�����

7KH WDVN � VWDWXV ZRUGV KDYH WKH VDPH IRUPDW DQG IXQFWLRQ DV WKH WDVN � VWDWXV
ZRUGV �P��� WKURXJK P�����

7KH WDVN � VWDWXV ZRUGV KDYH WKH VDPH IRUPDW DQG IXQFWLRQ DV WKH WDVN � VWDWXV
ZRUGV �P��� WKURXJK P�����

:RUG P��� :RUG P��� LVQ·W XVHG�

:RUGV P��� DQG P��� FRQWDLQ WKH ;�D[LV· FXUUHQW SRVLWLRQ DQG P��� FRQWDLQV
WKH DX[LOLDU\ LQIRUPDWLRQ IRU WKH FXUUHQW SRVLWLRQ GDWD�
:RUG P���� ;�D[LV &XUUHQW 3RVLWLRQ �$X[LOLDU\ ,QIRUPDWLRQ�
7KH FRQWHQWV RI WKLV ZRUG LQGLFDWH WKH GHFLPDO SRLQW SRVLWLRQ� XQLWV� DQG FXUUHQW
SRVLWLRQ W\SH� DV VKRZQ EHORZ�

$

� �

%

� �

&

� �%LW�

�

�� �

�

�� ��

$� 7KH YDOXH RI ELWV �� �� DQG � VSHFLILHV WKH GHFLPDO SRLQW SRVLWLRQ�
�� 1R GHFLPDO SRLQW
�� 2QH GLJLW DIWHU WKH GHFLPDO SRLQW
�� 7ZR GLJLWV DIWHU WKH GHFLPDO SRLQW
�� 7KUHH GLJLWV DIWHU WKH GHFLPDO SRLQW
�� )RXU GLJLWV DIWHU WKH GHFLPDO SRLQW

%� 7KH YDOXH RI ELWV � DQG � VSHFLILHV WKH XQLWV�
�� PP
�� ,QFKHV
�� 'HJUHHV
�� 3XOVHV

&� 7KH YDOXH RI ELWV �� �� DQG � VSHFLILHV WKH FXUUHQW SRVLWLRQ W\SH�
�� &XUUHQW SRVLWLRQ LQ WKH UHIHUHQFH FRRUGLQDWH V\VWHP
�� &XUUHQW SRVLWLRQ LQ WKH ZRUNSLHFH FRRUGLQDWH V\VWHP
�� &XUUHQW SRVLWLRQ LQ WKH UHIHUHQFH FRRUGLQDWH V\VWHP �SXOVHV�
�� &XUUHQW SRVLWLRQ LQ WKH ZRUNSLHFH FRRUGLQDWH V\VWHP �SXOVHV�
�� 6KLIW IURP WKH ZRUNSLHFH RULJLQ

:RUGV P��� WR P���� 7DVN
� 6WDWXV :RUGV

:RUGV P��� WR P���� 7DVN
� 6WDWXV :RUGV

:RUGV P��� WR P���� 7DVN
� 6WDWXV :RUGV

:RUGV P��� WR P����
;�D[LV 6WDWXV :RUGV

'0:RUG 8VDJH 6HFWLRQ ���
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:RUGV P��� DQG P���� ;�D[LV &XUUHQW 3RVLWLRQ
7KH;�D[LV· FXUUHQW SRVLWLRQ GDWD LV RXWSXW WRZRUGVP���DQGP���� DV VKRZQ LQ
WKH IROORZLQJ GLDJUDP� %LW �� RI ZRUG P��� LQGLFDWHV WKH VLJQ �� SRVLWLYH�
� QHJDWLYH��

����
�� ��

����
�� �

����
� �

����
� �%LW�

:RUG P���

���� ���� ���� ����:RUG P���

7KH <�D[LV VWDWXV ZRUGV KDYH WKH VDPH IRUPDW DQG IXQFWLRQ DV WKH ;�D[LV VWDWXV
ZRUGV � P��� WKURXJK P�����

7KH =�D[LV VWDWXV ZRUGV KDYH WKH VDPH IRUPDW DQG IXQFWLRQ DV WKH ;�D[LV VWDWXV
ZRUGV � P��� WKURXJK P�����

7KH 8�D[LV VWDWXV ZRUGV KDYH WKH VDPH IRUPDW DQG IXQFWLRQ DV WKH ;�D[LV VWDWXV
ZRUGV � P��� WKURXJK P�����

:RUG P��� :RUG P��� LVQ·W XVHG�

��� ,QWHUIDFH %LW 6SHFLILFV
7KLV VHFWLRQ SURYLGHV GHWDLOV RQ WKH IXQFWLRQV RI WKH LQWHUIDFH ELWV LQ WKH &,2
$UHD� 7KH WLPLQJ FKDUW DQG ODGGHU SURJUDP H[DPSOHV XVH WKH ELWV DQG ZRUGV IRU
WDVN � DQG WKH ;�D[LV�

����� :RUG Q %LW ��� 6\VWHP (UURU 5HVHW %LW
6\VWHP HUURUV FDQ EH UHVHW E\ WXUQLQJ WKLV ELW 21� .HHS WKLV ELW 21 XQWLO WKH 6\V�
WHP (UURU 5HVHW &RPSOHWHG )ODJ LV WXUQHG 21�

6LJQDO 6\VWHP HUURUV DUH UHVHW ZKHQ WKLV ELW JRHV 21 �XS�GLIIHUHQWLDWLRQ��

7LPLQJ &KDUW

6\VWHP (UURU 5HVHW %LW
�Q ELW ���

6\VWHP (UURU 5HVHW &RPSOHWHG )ODJ
�Q��� ELW ���

6\VWHP (UURU )ODJ
�Q��� ELW ���

�� PV PLQ� �� PV PLQ�

3URJUDP ([DPSOH

5�

���
',)8 5�

Q
��

6\VWHP (UURU 5HVHW
&RPSOHWHG )ODJ

Q���
��

5HVHW
&RQGLWLRQ

Q
��

6\VWHP (UURU
5HVHW %LW

�5HVHWV WKH V\VWHP HUURU��

�$X[LOLDU\ $UHD %LW�

:RUGV P��� WR P����
<�D[LV 6WDWXV :RUGV

:RUGV P��� WR P����
=�D[LV 6WDWXV :RUGV

:RUGV P��� WR P����
8�D[LV 6WDWXV :RUGV

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

����� :RUG Q %LW ��� 7UDQVPLVVLRQ �� &RQWURO %LW
7KLV ELW LV XVHG WR LQLWLDWH WUDQVPLVVLRQ RI 7UDQVPLVVLRQ 'DWD �� WR WKH 0& 8QLW�
7XUQ WKLV ELW 21 DIWHU VHWWLQJ WKH 7UDQVIHU $GGUHVV ��� 7UDQVIHU �� $X[LOLDU\ ,Q�
IRUPDWLRQ� DQG 7UDQVPLVVLRQ 'DWD �� �'0 ZRUGV P WKURXJK P����

7KH XVHU FDQ GHWHUPLQH ZKHWKHU WKH WUDQVPLVVLRQ KDV EHHQ FRPSOHWHG E\
FKHFNLQJ WKH VWDWXV RI WKH 7UDQVPLVVLRQ ��&RPSOHWHG )ODJ� .HHS WKH7UDQVPLV�
VLRQ �� &RQWURO %LW 21 XQWLO WKH 7UDQVPLVVLRQ 'DWD �� &RPSOHWHG )ODJ LV WXUQHG
21�

'DWD WUDQVPLVVLRQ DQG GDWD UHFHSWLRQ FDQ·W EH SHUIRUPHG DW WKH VDPH WLPH� 'DWD
WUDQVPLVVLRQ KDV KLJKHU SULRULW\�

7KH 7UDQVPLVVLRQ ��� ��� DQG �� &RQWURO %LWV �ZRUG Q ELWV ��� ��� DQG ��� RSHU�
DWH LQ WKH VDPH ZD\�

6LJQDO 7UDQVPLVVLRQ VWDUWV ZKHQ WKLV ELW JRHV 21 �XS�GLIIHUHQWLDWLRQ��

7LPLQJ &KDUW

7UDQVIHU $GGUHVV �� �P�

7UDQVIHU �� $X[LOLDU\ ,QIRUPDWLRQ
�P���

7UDQVPLVVLRQ 'DWD ��
�P�� DQG P���

�� PV PLQ� �� PV PLQ�

7UDQVPLVVLRQ �� &RQWURO %LW
�Q ELW ���

7UDQVPLVVLRQ �� &RPSOHWHG )ODJ
�Q��� ELW ���

)L[HG

)L[HG

)L[HG

3URJUDP ([DPSOH

�6WDUWV WUDQVPLVVLRQ ����

5�

Q
��

7UDQVPLVVLRQ ��
&RQWURO %LW

7UDQVPLVVLRQ ��
&RPSOHWHG )ODJ

Q���
��

Q
��
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���
',)8 5�

7UDQVPLW
FRQGLWLRQ

�$X[LOLDU\ $UHD %LW�

6HWV 7UDQVIHU
$GGUHVV ��

�P�

6HWV 7UDQVIHU ��
$X[LOLDU\ ,QIR�

�P���

6HWV 7UDQVPLV�
VLRQ 'DWD ��
�P��� P���

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���
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����� :RUG Q %LW ��� 5HFHSWLRQ �� &RQWURO %LW
7KLV ELW LV XVHG WR LQLWLDWH UHFHSWLRQ RI 5HFHSWLRQ 'DWD �� IURP WKH 0& 8QLW� 7XUQ
WKLV ELW 21 DIWHU VHWWLQJ 7UDQVIHU $GGUHVV �� DQG WKH 5HFHSWLRQ �� $X[LOLDU\ ,Q�
IRUPDWLRQ �'0 ZRUGV P DQG P�����
7KH XVHU FDQ GHWHUPLQH ZKHWKHU WKH UHFHSWLRQ KDV EHHQ FRPSOHWHG E\ FKHFNLQJ
WKH VWDWXV RI WKH 5HFHSWLRQ �� &RPSOHWHG )ODJ� .HHS WKH 5HFHSWLRQ �� &RQWURO
%LW 21 XQWLO WKH 5HFHSWLRQ 'DWD �� &RPSOHWHG )ODJ LV WXUQHG 21� :KHQ WKH UH�
FHSWLRQ LV FRPSOHWHG QRUPDOO\� WKH UHFHLYHG GDWD ZLOO EH VWRUHG LQ ZRUGV P���
WKURXJK P����
'DWD WUDQVPLVVLRQ DQG GDWD UHFHSWLRQ FDQ·W EH SHUIRUPHG DW WKH VDPH WLPH� 'DWD
WUDQVPLVVLRQ KDV KLJKHU SULRULW\�
7KH 5HFHSWLRQ ��� ��� DQG �� &RQWURO %LWV �ZRUG Q ELWV ��� ��� DQG ��� RSHUDWH LQ
WKH VDPH ZD\�

6LJQDO 5HFHSWLRQ VWDUWV ZKHQ WKLV ELW JRHV 21 �XS�GLIIHUHQWLDWLRQ��

7LPLQJ &KDUW

7UDQVIHU $GGUHVV �� �P�

7UDQVIHU �� $X[LOLDU\ ,QIRUPDWLRQ
�P���

5HFHSWLRQ �� $X[LOLDU\ ,QIRUPDWLRQ
�P����

�� PV PLQ� �� PV PLQ�

5HFHSWLRQ �� &RQWURO %LW
�Q ELW ���

5HFHSWLRQ �� &RPSOHWHG )ODJ
�Q��� ELW ���

)L[HG

)L[HG

)L[HG

5HFHSWLRQ 'DWD ��
�P��� DQG P����

)L[HG

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���
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3URJUDP ([DPSOH

5�

Q

��

5HFHSWLRQ ��
&RQWURO %LW

5HFHSWLRQ ��
&RPSOHWHG

)ODJ

Q���
��

Q
��
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���
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5HFHLYH
FRQGLWLRQ

���
',)8 5�

Q���
��

5HFHSWLRQ ��
&RPSOHWHG )ODJ

5�

7UDQVIHU �� (UURU )ODJ

Q���
��

�$X[LOLDU\ $UHD %LW�

�6WDUWV WUDQVPLVVLRQ ����

�$X[LOLDU\ $UHD %LW�

6HWV 7UDQVIHU
$GGUHVV ��

�P�

6HWV 7UDQVIHU ��
$X[LOLDU\ ,QIR�

�P���

6WRUHV 5HFHSWLRQ
'DWD ��

�P��� DQG P����

6WRUHV 5HFHSWLRQ ��
$X[LOLDU\ ,QIR�

�P����

����� :RUG Q�� %LWV �� WR ��� 2SWLRQDO ,QSXWV
7KHVH ELWV FDQ EH XVHG DV FRQGLWLRQV LQ 0& SURJUDPV ZKHQ H[HFXWLQJ WKH 23�
7,21$/(1' �*���� 237,21$/ 6.,3 �*���� RU 237,21$/ 352*5$06723
�*��� IXQFWLRQV RU XVLQJ RSWLRQDO QXPEHUV LQ IXQFWLRQV *��� *��� *��� RU *���
7KHUH DUH �� RSWLRQDO LQSXWV DYDLODEOH �ELWV �� WR ����

6LJQDO 2SWLRQDO LQSXWV KDYH D YDOXH RI � ZKHQ WKH LQSXW LV 21� � ZKHQ WKH LQSXW LV 2))�

3URJUDP ([DPSOH

2XWSXW FRQGLWLRQ

287

2SWLRQDO LQSXW
Q�� ELW �� WR ELW ��

����� :RUG Q�� %LW ��� 7DVN (UURU 5HVHW %LW �7DVN ��
7KLV ELW LV XVHG WR FOHDU HUURUV WKDW RFFXU LQ HDFK WDVN DQGD[LV� 1RUPDOO\� WKLV ELW LV
WXUQHG 21 DIWHU HOLPLQDWLQJ WKH FDXVH RI WKH HUURU� ,I WKH UHVHW ELW LV WXUQHG 21
ZLWKRXW HOLPLQDWLQJ WKH FDXVH RI WKH HUURU� WKH HUURU ZLOO MXVW RFFXU DJDLQ WKH QH[W
WLPH WKH SURJUDP LV H[HFXWHG�

3URJUDP H[HFXWLRQ FDQ EH FRQWLQXHG DIWHU WKH HUURU LV UHVHW� 6LQFH WKH FXUUHQW
SURJUDP QXPEHU DQG EORFN QXPEHU DUH UHWDLQHG� WKH SURJUDP ZLOO EH H[HFXWHG
IURP WKH EORFN ZKHUH WKH HUURU RFFXUUHG ZKHQ RSHUDWLRQ LV UHVWDUWHG ZLWK WKH
&\FOH 6WDUW %LW� .HHS WKLV ELW 21 XQWLO WKH 7DVN (UURU 5HVHW &RPSOHWHG )ODJ LV
WXUQHG 21�

7KH WDVN HUURU ELWV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q��� Q��� DQG Q��� RSHU�
DWH LQ WKH VDPH ZD\�

6LJQDO 7KH HUURU LV FOHDUHG ZKHQ WKLV ELW JRHV 21 �XS�GLIIHUHQWLDWLRQ��

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7LPLQJ &KDUW

7DVN (UURU 5HVHW %LW
�Q�� ELW ���

7DVN (UURU 5HVHW &RPSOHWHG )ODJ
�Q��� ELW ���

&\FOH 6WDUW %,W
�Q�� ELW ���

�� PV PLQ� �� PV PLQ�

7DVN (UURU )ODJ
�Q��� ELW ���

3URJUDP H[HFXWLRQ

3URJUDP ([DPSOH

5�
Q��
��

���
',)8 5�
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5HVHW FRQGLWLRQ

7DVN (UURU 5HVHW
&RPSOHWHG )ODJ

Q���
��

Q��
��

7DVN (UURU
5HVHW %LW

�$X[LOLDU\ $UHD %LW�

�&OHDUV WKH WDVN HUURU��

����� :RUG Q�� %LW ��� $XWRPDWLF�0DQXDO 0RGH %LW �7DVN ��
7KLV ELW GHWHUPLQHV WKH PRGH IRU WDVN �� 7XUQ WKLV ELW 21 WR VSHFLI\ DXWRPDWLF
PRGH� 2)) WR VSHFLI\ PDQXDO PRGH� ,Q PDQXDO PRGH� FRPPDQGV VXFK DV
PDQXDO RULJLQ VHDUFK� PDQXDO RULJLQ UHWXUQ� DQG MRJJLQJ DUH SRVVLEOH� ,Q DXWR�
PDWLF PRGH� WKH 0& SURJUDP FDQ EH H[HFXWHG�

:KHQ WKH PRGH LV VZLWFKHG IURP PDQXDO WR DXWRPDWLF� DQ\ RSHUDWLQJ D[HV ZLOO
GHFHOHUDWH WR D VWRS� :KHQ WKH PRGH LV VZLWFKHG IURP DXWRPDWLF WR PDQXDO� WKH
SURJUDP ZLOO EH VWRSSHG LI LW LV RSHUDWLQJ� 7KH SURJUDP ZLOO EH UHVWDUWHG IURP WKH
EORFN ZKHUH LW ZDV VWRSSHG LI WKH PRGH LV VZLWFKHG EDFN WR DXWRPDWLF DQG WKH
SURJUDP LV UHVWDUWHG�

7KH DXWRPDWLF�PDQXDO PRGH ELWV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q��� Q���
DQG Q��� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH DXWRPDWLF�PDQXDO PRGH ELW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �2))�WR�21� ,I DQ\ D[HV DUH RSHUDWLQJ LQ PDQXDO PRGH� WKH\ ZLOO EH

GHFHOHUDWHG WR D VWRS�
21 $XWRPDWLF PRGH

� �21�WR�2))� ,I WKH 0& SURJUDP LV EHLQJ H[HFXWHG� LW ZLOO EH VWRSSHG DQG DQ\
RSHUDWLQJ D[HV ZLOO EH GHFHOHUDWHG WR D VWRS�

2)) 0DQXDO PRGH

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7LPLQJ &KDUW

$XWRPDWLF�0DQXDO 0RGH %LW
�Q�� ELW ���

&\FOH 6WDUW %,W
�Q�� ELW ���

3URJUDP H[HFXWLRQ

3URJUDP ([DPSOH
Q��
��
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0RGH FRQGLWLRQ �6HWV WKH PRGH��

����� :RUG Q�� %LW ��� &\FOH 6WDUW %LW �7DVN ��
7KLV ELW VWDUWV 0& SURJUDP H[HFXWLRQ LI WKH PRGH LV VHW WR DXWRPDWLF PRGH� 7XUQ
WKLV ELW 21 WR VWDUW WKH SURJUDP IURP WKH EHJLQQLQJ RU UHVWDUW D SURJUDP WKDW KDV
EHHQ LQWHUUXSWHG IURP WKH EORFN ZKHUH LW ZDV LQWHUUXSWHG�
,I DQ HUURU KDV EHHQ UHVHW� WKH SURJUDP ZLOO FRQWLQXH ZKHQ WKH &\FOH 6WDUW %LW LV
WXUQHG 21�
7KH &\FOH 6WDUW %LW LV UHIHUHQFHG DW WKH VWDUW RI HDFK EORFN DQG H[HFXWLRQ FRQWLQ�
XHV LI LW LV 21� ,I WKH &\FOH 6WDUW %LW LV 2))� WKH SURJUDP ZLOO EH VWRSSHG� ,Q 3DVV
RSHUDWLRQ� WKH QH[W EORFN ZLOO EH H[HFXWHG HYHQ LI WKH &\FOH 6WDUW %LW LV 2)) EXW
WKH SURJUDP ZLOO EH VWRSSHG DIWHU WKH QH[W EORFN LV FRPSOHWHG�
7KH&\FOH6WDUW %LWV IRU WDVNV �� �� DQG � �ELW �� LQZRUGV Q��� Q��� DQG Q��� RSHU�
DWH LQ WKH VDPH ZD\�

6LJQDO 7KH &\FOH 6WDUW %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �2))�WR�21� 6WDUWV 0& SURJUDP H[HFXWLRQ�
21 &RQWLQXHV H[HFXWLRQ� �5HIHUHQFHG DW WKH VWDUW RI HDFK EORFN��
2)) 6WRSV H[HFXWLRQ� �5HIHUHQFHG DW WKH VWDUW RI HDFK EORFN��

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7LPLQJ &KDUW

&\FOH 6WDUW %,W
�Q�� ELW ���

3URJUDP QXPEHU

21� &RQWLQXH 2))� 6WRS

3URJUDP 1XPEHU 5HDG %LW
�Q�� ELW ���

3URJUDP H[HFXWLRQ

3��� H[HFXWLRQ 3��� H[HFXWLRQ

1RUPDO 2SHUDWLRQ�

3DVV 2SHUDWLRQ�

&\FOH 6WDUW %,W
�Q�� ELW ���

3URJUDP H[HFXWLRQ

7KH &\FOH 6WDUW %LW LV 2))� VR H[HFXWLRQ
LV VWRSSHG DIWHU 1��� LV FRPSOHWHG�

$[LV RSHUDWLRQ

6SHHG

7LPH

1��� *�� ;��� )���
1��� *�� ;��� )���
1��� *�� ;��� )���

3URJUDP ([DPSOH

Q���
��

;�D[LV
6HUYR /RFN

21

287 5�

���
',)8 5�

6WDUW FRQGLWLRQ

5�

0HPRU\ 5XQ
&RPSOHWHG

5�

Q���
��

<�D[LV
6HUYR /RFN

21

���
',)8 5�

Q���
��

0HPRU\ 5XQ
&RPSOHWHG )ODJ

Q��
��

Q��
��

287

Q��
��

&\FOH 6WDUW %LW

5�

6HUYR /RFN 21 7DVN
(UURU
)ODJ

Q���
��

Q���
��

$XWRPDWLF
PRGH

�$X[LOLDU\ $UHD %LW�

�$X[LOLDU\ $UHD %LW�
$OO � D[HV DUH XVHG LQ WKLV H[DPSOH�

�$X[LOLDU\ $UHD %LW�

Q���
��

=�D[LV
6HUYR /RFN

21

Q���
��

8�D[LV
6HUYR /RFN

21

6HW SURJUDP QXPEHU
�P����
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�5HDG SURJUDP QXPEHU��

�6WDUW SURJUDP H[HFXWLRQ��

1RWH :KHQ H[HFXWLQJ D SRVLWLRQLQJ LQVWUXFWLRQ IURP WKH 0& SURJUDP� DOO RI WKH D[HV
EHLQJ XVHGPXVW EH VHUYR�ORFNHG �6HUYR /RFN21)ODJV21�� VREH VXUH WR DGGD
FRQGLWLRQ OLNH 5� LQ WKH SURJUDP H[DPSOH DERYH�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

����� :RUG Q�� %LW ��� 3URJUDP 1XPEHU 5HDG %LW �7DVN ��
7KLV ELW VSHFLILHV WKH QXPEHU RI WKH 0& SURJUDP WKDW ZLOO EH H[HFXWHG� LW LV YDOLG
RQO\ ZKHQ WKHPRGH LV VHW WR DXWRPDWLF PRGH� 7KH VWDWXV RI WKLV ELW LV UHIHUHQFHG
ZKHQ WKH &\FOH 6WDUW %LW JRHV 21� ,I WKLV ELW LV 21 ZKHQ WKH &\FOH 6WDUW %LW JRHV
21� WKH SURJUDP QXPEHU VHW LQ '0 ZRUG P��� ZLOO EH UHDG DQG WKH VSHFLILHG
SURJUDP ZLOO EH H[HFXWHG IURP WKH EHJLQQLQJ�

:KHQ DQ\ 0& SURJUDPV LQ WKH VDPH WDVN KDYH EHHQ HGLWHG� DGGHG� RU GHOHWHG�
DOZD\VPDNH VXUH WKDW WKLV ELW LV21 WKH QH[W WLPH WKDW WKH&\FOH6WDUW %LW LV WXUQHG
21� $Q HUURU ZLOO RFFXU LI WKH 3URJUDP 1XPEHU 5HDG %LW LV 2))�

6LJQDO 7KH 3URJUDP 1XPEHU 5HDG %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
21 ,QGLFDWHV WR UHDG WKH SURJUDP QXPEHU IURP '0 ZRUG P����

7LPLQJ &KDUW 5HIHU WR WKH WLPLQJ FKDUW LQ ����� &\FOH 6WDUW %LW �7DVN ���

3URJUDP ([DPSOH 5HIHU WR WKH SURJUDP H[DPSOH LQ ����� &\FOH 6WDUW %LW �7DVN ���

����� :RUG Q�� %LW ��� 6LQJOH %ORFN %LW �7DVN ��
7KLV ELW LV XVHG WR H[HFXWH D VLQJOH EORFN RI WKH SURJUDP� LW LV YDOLG RQO\ ZKHQ WKH
PRGH LV VHW WR DXWRPDWLFPRGH� 7KH6LQJOH %ORFN %LW DQG&\FOH 6WDUW %LW DUH XVHG
WRJHWKHU�

� 6LQJOH EORFN H[HFXWLRQ FDQ EH SHUIRUPHG E\ WXUQLQJ 21 WKH 6LQJOH %ORFN %LW
DQG WKHQ WXUQLQJ WKH &\FOH 6WDUW %,W 21 DQG 2))�

�:KHQ WKH SURJUDP LV EHLQJ H[HFXWHG WKH VWDWXV RI WKH &\FOH 6WDUW %LW LV
FKHFNHG DW WKH VWDUW RI HDFK EORFN� LI LW LV21� WKH QH[W EORFNZLOO EH H[HFXWHGDQG
SURJUDP H[HFXWLRQ ZLOO EH SDXVHG�

7R VZLWFK IURPVLQJOH EORFN H[HFXWLRQ WR QRUPDO SURJUDPH[HFXWLRQ� WXUQ2)) WKH
6LQJOH %ORFN %LW DQG WKHQ WXUQ 21 WKH &\FOH 6WDUW %LW� 7KH SURJUDP ZLOO EH
H[HFXWHG FRQWLQXRXVO\ VWDUWLQJ IURP WKH QH[W EORFN�

:KHQ WKH 6LQJOH %ORFN %LW LV WXUQHG 21 GXULQJ 3DVV RSHUDWLRQ� WKH QH[W EORFN·V
SRVLWLRQLQJ RSHUDWLRQ ZLOO EH FRPSOHWHG EHIRUH SURJUDP H[HFXWLRQ LV SDXVHG�

7KH 6LQJOH %ORFN %LWV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q��� Q��� DQG Q���
RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH VWDWXV RI WKH 6LQJOH %ORFN %,W LV FKHFNHG ZKHQ WKH &\FOH 6WDUW %LW LV WXUQHG
21DQG DW WKH EHJLQQLQJ RI HDFK EORFN�:KHQ WKH ELW LV 21� SURJUDP H[HFXWLRQ LV
SDXVHG DIWHU WKH QH[W EORFN LV H[HFXWHG�

7LPLQJ &KDUW

&\FOH 6WDUW %,W
�Q�� ELW ���

6LQJOH %ORFN %LW
�Q�� ELW ���

2)) VR WKH VLJQDO LVQ·W
UHFHLYHG DW 1����

3URJUDP H[HFXWLRQ

&\FOH 6WDUW 5HFHLYHG )ODJ
�Q��� ELW ���

�� PV PLQ�

�� PV PLQ�

21 VR WKH VLJQDO LV
UHFHLYHG DW 1����

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

3URJUDP ([DPSOH

6LQJOH %ORFN
FRQGLWLRQ

Q��
��
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Q���
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&\FOH 6WDUW 5HFHLYHG )ODJ
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',)8 5�

5�
Q��
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6LQJOH %ORFN %LW

���
',)8 5�

6WDUW FRQGLWLRQ
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5�

Q��

&\FOH
6WDUW

5HFHLYHG

5�

���
',)8 5�

��

&\FOH 6WDUW %LW

Q���
��

0HPRU\ 5XQ &RPSOHWHG

Q��
��
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Q���
��

<�D[LV
6HUYR /RFN

21

Q���
��

=�D[LV
6HUYR /RFN

21

Q���
��

8�D[LV
6HUYR /RFN

21

Q���
��

;�D[LV
6HUYR /RFN

21

�$X[LOLDU\ $UHD %LW�

�$X[LOLDU\ $UHD %LW�

�$X[LOLDU\ $UHD %LW�

�$X[LOLDU\ $UHD %LW�
$OO � D[HV DUH XVHG LQ WKLV H[DPSOH�

�$X[LOLDU\ $UHD %LW�

�6WDUWV SURJUDP H[HFXWLRQ��0HPRU\
5XQ

&RPSOHWHG

5� 5�

6HUYR
/RFN
21

7DVN
(UURU
)ODJ

Q���
��

Q���
��

$XWRPDWLF
PRGH

1RWH :KHQ H[HFXWLQJ D SRVLWLRQLQJ LQVWUXFWLRQ IURP WKH 0& SURJUDP� DOO RI WKH D[HV
EHLQJ XVHGPXVW EH VHUYR�ORFNHG �6HUYR /RFN21)ODJV21�� VREH VXUH WR DGGD
FRQGLWLRQ OLNH 5� LQ WKH SURJUDP H[DPSOH DERYH�

������:RUG Q�� %LW ��� )RUFHG %ORFN (QG %LW �7DVN ��
7KLV ELW LV XVHG WR IRUFH WHUPLQDWLRQ RI WKH EORFN EHLQJ H[HFXWHG� LW LV YDOLG RQO\
ZKHQ WKH PRGH LV VHW WR DXWRPDWLF PRGH� :KHQ D EORFN LV WHUPLQDWHG� WKH UH�
PDLQGHU RI WKH EORFN LV FDQFHOHG� 3URJUDP H[HFXWLRQ ZLOO UHVWDUW IURP WKH QH[W
EORFN ZKHQ UHVWDUWHG ZLWK WKH &\FOH 6WDUW %,W�

$Q\ D[HV WKDW DUH RSHUDWLQJ ZLOO EH GHFHOHUDWHG WR D VWRS� ,I WKH EORFN EHLQJ
H[HFXWHG LV ZDLWLQJ IRU DQ 0 FRGH UHVHW� WKH 0 FRGH ZLOO EH FOHDUHG WR �� WKH 0
VWUREH ZLOO EH WXUQHG 2))� DQG WKHQ SURJUDP H[HFXWLRQ ZLOO EH VWRSSHG�

2SHUDWLRQ RI WKH&\FOH 6WDUW %LW LV GLVDEOHG DV ORQJ DV WKH )RUFHG %ORFN (QG %LW LV
21� �7KH SURJUDPZRQ·W EH H[HFXWHG ZKHQ WKH &\FOH 6WDUW %LW LV WXUQHG21 LI WKH
)RUFHG %ORFN (QG %LW LV 21��

7KH )RUFHG %ORFN (QG%LW KDV D KLJKHU SULRULW\ WKDQ 3DXVH %LW �Q�� ELW ���� ,I ERWK
RI WKHVH ELWV JR 21 DW WKH VDPH WLPH� WKH IRUFHG EORFN HQG FRPPDQG ZLOO EH
H[HFXWHG� .HHS WKH )RUFHG %ORFN (QG %LW 21 XQWLO WKH 0HPRU\ 5XQ )ODJ JRHV
2))�

7KH )RUFHG %ORFN (QG %LWV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q��� Q��� DQG
Q��� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH )RUFHG %ORFN (QG %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �2))�WR�21� 7HUPLQDWHV WKH EORFN EHLQJ H[HFXWHG�
21 $V ORQJ DV WKH ELW UHPDLQV 21� WKH SURJUDP ZRQ·W EH H[HFXWHG

ZKHQ WKH &\FOH 6WDUW %LW JRHV 21�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7LPLQJ &KDUW

&\FOH 6WDUW %,W
�Q�� ELW ���

3URJUDP H[HFXWLRQ

)RUFHG %ORFN (QG %,W
�Q�� ELW ���

3URJUDP ([DPSOH

5�

���
',)8 5�

)RUFHG %ORFN (QG
FRQGLWLRQ

Q��
��

Q���
��

0HPRU\ 5XQ )ODJ

Q��

��

)RUFHG %ORFN (QG
%LW
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�$X[LOLDU\ $UHD %LW�

�(QGV WKH EORFN��

������ :RUG Q�� %LW ��� 3DXVH %LW �7DVN ��
7KLV ELW LV XVHG WR WHPSRUDULO\ SDXVH SURJUDP H[HFXWLRQ� LW LV YDOLG RQO\ ZKHQ WKH
PRGH LV VHW WR DXWRPDWLF PRGH�
:KHQ WKLV ELW LV WXUQHG 21� WKH EORFN EHLQJ H[HFXWHG ZLOO EH LQWHUUXSWHG DQG DQ\
D[HV WKDW DUH RSHUDWLQJZLOO EH GHFHOHUDWHG WR D VWRS� .HHS WKH 3DXVH%LW 21XQWLO
WKH 0HPRU\ 5XQ )ODJ JRHV 2))� 3URJUDP H[HFXWLRQ FDQ EH UHVWDUWHG IURP WKH
LQWHUUXSWHG EORFN E\ WXUQLQJ 21 WKH &\FOH 6WDUW %,W�
2SHUDWLRQ RI WKH &\FOH 6WDUW %LW LV GLVDEOHG DV ORQJ DV WKH 3DXVH %LW LV 21� �7KH
SURJUDPZRQ·W EH H[HFXWHGZKHQ WKH&\FOH6WDUW %LW LV WXUQHG21 LI WKH 3DXVH%LW
LV 21��
7KH 3DXVH %LW KDV D ORZHU SULRULW\ WKDQ WKH )RUFHG %ORFN (QG %LW �Q�� ELW ���� ,I
ERWK RI WKHVH ELWV JR21 DW WKH VDPH WLPH� WKH IRUFHG EORFN HQG FRPPDQG ZLOO EH
H[HFXWHG�
7KH3DXVH%LWV IRU WDVNV �� �� DQG � �ELW �� LQZRUGV Q��� Q��� DQGQ��� RSHUDWH LQ
WKH VDPH ZD\�

6LJQDO 7KH 3DXVH %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �2))�WR�21� 3DXVHV H[HFXWLRQ RI WKH EORFN EHLQJ H[HFXWHG�
21 $V ORQJ DV WKH ELW UHPDLQV 21� WKH SURJUDP ZRQ·W EH H[HFXWHG

ZKHQ WKH &\FOH 6WDUW %LW JRHV 21�

7LPLQJ &KDUW

&\FOH 6WDUW %,W
�Q�� ELW ���

3URJUDP H[HFXWLRQ

3DXVH %,W
�Q�� ELW ���

7KH &\FOH 6WDUW %LW KDV QR HIIHFW
EHFDXVH WKH 3DXVH %LW LV 21�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���
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3URJUDP ([DPSOH
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3DXVH FRQGLWLRQ

Q��
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Q���
��

0HPRU\ 5XQ )ODJ

Q��

��

3DXVH %LW
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�$X[LOLDU\ $UHD %LW�

�3DXVHV H[HFXWLRQ��

������:RUG Q�� %LW ��� 0 &RGH 5HVHW %LW �7DVN ��
7KLV ELW UHVHWV WKH 0 FRGH RXWSXW�

,I 0 FRGH � WR ��� LV RXWSXW LQ WKH SURJUDP� WKDW EORFN ZLOO VWDQGE\ IRU DQ 0 FRGH
UHVHW� 7KH SURJUHVV WKURXJK WKH EORFNV ZLOO EH LQWHUUXSWHG� ,Q WKLV FDVH� WKH 0
&RGH 5HVHW %LW FDQ EH WXUQHG 21 WR FOHDU WKH 0 FRGH WR � DQG WXUQ 2)) WKH 0
VWUREH� 3URJUDP H[HFXWLRQ ZLOO UHVWDUW ZKHQ WKLV ELW LV WXUQHG 2))� �.HHS WKLV ELW
21 XQWLO WKH 0 VWUREH JRHV 2))��

,I WKH 0 &RGH 5HVHW %,W LV 21 ZKHQ D EORFN LV H[HFXWHG� WKDW EORFN·V 0 FRGH
ZRQ·W EH RXWSXW� :KHQ0 FRGHV ��� WR ��� DUH EHLQJ RXWSXW DQG WKLV ELW LV WXUQHG
21� WKH 0 FRGH ZLOO EH UHVHW ZKHWKHU WKH PRGH LV DXWRPDWLF RU PDQXDO�

0 FRGHV ��� WR ��� FDQ·W EH UHVHW E\ WKH 0&RGH 5HVHW %LW� UHVHW WKHVH 0 FRGHV
ZLWK JHQHUDO LQSXWV�

7KH 0 &RGH 5HVHW %LWV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q��� Q��� DQG Q���
RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 0 &RGH 5HVHW %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �2))�WR�21� ,I WKHUH LV DQ 0 FRGH UHVHW VWDQGE\ �0��� WR 0����� WKH 0 FRGH

ZLOO EH UHVHW�
0 FRGHV 0��� WR 0��� ZLOO EH UHVHW�

21 0 FRGH UHVHW VWDQGE\ �ZKHQ WKHUH LV DQ 0 FRGH UHVHW VWDQGE\�
3UHYHQWV 0 FRGH RXWSXW�

� �21�WR�2))� &OHDUV 0 FRGH UHVHW VWDQGE\�

7LPLQJ &KDUW �

0 &RGH 5HVHW %LW
�Q�� ELW ���

3URJUDP H[HFXWLRQ

0 &RGH

0 6WUREH
�Q��� ELW ���

�� PV
PLQ�

1��� *�� ;�� 0��

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

3URJUDP ([DPSOH �

5�

���
',)8 5�

5HVHW FRQGLWLRQ

Q��
��

Q���
��

0 6WUREH

Q��

��

0 &RGH 5HVHW
%LW
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�$X[LOLDU\ $UHD %LW�

�5HVHWV WKH 0 FRGH��

7LPLQJ &KDUW �

0 &RGH 5HVHW %LW
�Q�� ELW ���

3URJUDP H[HFXWLRQ

0 &RGH

0 6WUREH
�Q��� ELW ���

21 VR WKH 0 FRGH LVQ·W RXWSXW�

1��� *�� ;�� 0��

3URJUDP ([DPSOH �

5HVHW FRQGLWLRQ

Q��
��

287

�5HVHWV WKH 0 FRGH��

������:RUG Q�� %LW ��� 7HDFKLQJ $GGUHVV 6HW %LW �7DVN ��
7KLV ELW VSHFLILHV WKH OHDGLQJ DGGUHVV RI WKH SRVLWLRQ GDWD DGGUHVVHV FRQWDLQLQJ
WKH FXUUHQW SRVLWLRQ IRU WHDFKLQJ� 7KH 7HDFKLQJ $GGUHVV 6HW %LWV IRU WDVNV �� ��
DQG � �ELW �� LQ ZRUGV Q��� Q��� DQG Q��� RSHUDWH LQ WKH VDPH ZD\�

:KHQ WKLV ELW LV WXUQHG21� WKH WHDFKLQJ VWDUW DGGUHVV LQ '0ZRUGP��� LV VHW DV
WKH WHDFKLQJ DGGUHVV� ,PPHGLDWHO\ DIWHU SRZHU LV WXUQHG 21 WKH WHDFKLQJ DG�
GUHVV LV ��

7KLV ELW LV HIIHFWLYH ZKHQ LW JRHV IURP 2)) WR 21 �XS�GLIIHUHQWLDWLRQ�� EXW NHHS
WKH ELW 21 XQWLO WKH 7HDFKLQJ $GGUHVV 6HWWLQJ &RPSOHWHG )ODJ JRHV 21�

6LJQDO 7KH 7HDFKLQJ $GGUHVV 6HW %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �2))�WR�21� 7KH WHDFKLQJ VWDUW DGGUHVV LQ '0 ZRUG P��� LV WUDQVIHUUHG WR WKH

0& 8QLW DQG VHW DV WKH WHDFKLQJ DGGUHVV�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7LPLQJ &KDUW

7HDFKLQJ $GGUHVV 6HW %LW
�Q�� ELW ���

7HDFKLQJ 6WDUW $GGUHVV
�P����

7HDFKLQJ $GGUHVV 6HWWLQJ
&RPSOHWHG )ODJ
�Q��� ELW ���

7HDFKLQJ $GGUHVV

�� PV PLQ� �� PV PLQ�

7KH WHDFKLQJ DGGUHVV
LV VHW WR ����

3URJUDP ([DPSOH

5�

���
',)8 5�

6HWWLQJ FRQGLWLRQ

Q��
��

Q���
��

7HDFKLQJ $GGUHVV 6HWWLQJ
&RPSOHWHG )ODJ

Q��
��

7HDFKLQJ $GGUHVV
6HW %,W
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�$X[LOLDU\ $UHD %LW�

�6HWV WKH WHDFKLQJ DGGUHVV��

6HWV WKH WHDFKLQJ
VWDUW DGGUHVV
�P����

������:RUG Q�� %LW ��� 7HDFKLQJ %LW �7DVN ��
7KLV ELW LV XVHG WR UHDG WKH UHIHUHQFH FRRUGLQDWH V\VWHP SRVLWLRQ LQWR WKH SRVLWLRQ
GDWD DGGUHVV� 7KH 7HDFKLQJ %LWV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q��� Q���
DQG Q��� RSHUDWH LQ WKH VDPH ZD\�

:KHQ WKLV ELW LV WXUQHG 21� WKH FXUUHQW SRVLWLRQ LV UHDG LQ RUGHU DV SRVLWLRQ GDWD
WKHQ WKH D[HV WKDW DUH EHLQJ PDQDJHG LQ WKH WDVN DQG WKH WHDFKLQJ DGGUHVVHV
WKDW DUH RXWSXW WR '0 DUH LQFUHPHQWHG� .HHS WKLV ELW 21 XQWLO WKH 7HDFKLQJ &RP�
SOHWHG )ODJ JRHV 21�

7HDFKLQJ FDQ EH SHUIRUPHG LQ DXWRPDWLF RU PDQXDO PRGH� HYHQ LI D WDVN HUURU
KDV RFFXUUHG�

6LJQDO 7KH FXUUHQW YDOXH LV UHDG WR '0 ZKHQ WKH 7HDFKLQJ %LW JRHV IURP 2)) WR 21
�XS�GLIIHUHQWLDWLRQ��

������:RUG Q�� %LW ��� 7HDFKLQJ 7\SH %LW �7DVN ��
7KLV ELW GHWHUPLQHV ZKLFK SRVLWLRQ LV XVHG ZKHQ WHDFKLQJ LV SHUIRUPHG� 7KHUH
DUH WZR SRVLWLRQV WKDW FDQ EH VSHFLILHG�

� 7DUJHW 3RVLWLRQ�
7KH FXUUHQW SRVLWLRQ RI WKH FRPPDQG

� &XUUHQW 3RVLWLRQ �)HHGEDFN 9DOXH��
7KH DFWXDO FXUUHQW SRVLWLRQ SURGXFHG IURP WKH HQFRGHU

'HWHUPLQH ZKLFK SRVLWLRQ LV DSSURSULDWH IRU \RXU DSSOLFDWLRQ� 7KH VWDWXV RI WKLV
ELW LV UHIHUHQFHG ZKHQ WKH 7HDFKLQJ %LW JRHV IURP 2)) WR 21�

7KH 7HDFKLQJ 7\SH %LWV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q��� Q��� DQG Q���
RSHUDWH LQ WKH VDPH ZD\�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

6LJQDO 7KH 7HDFKLQJ 7\SH %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� 6SHFLILHV WKH FXUUHQW SRVLWLRQ �IHHGEDFN YDOXH��
� 6SHFLILHV WKH WDUJHW SRVLWLRQ�

7LPLQJ &KDUW

7HDFKLQJ %LW �Q�� ELW ���

7HDFKLQJ &RPSOHWHG )ODJ
�Q��� ELW ���

7HDFKLQJ 7\SH %LW
�Q��� ELW ���

�� PV PLQ� �� PV PLQ�

7KH FXUUHQW SRVLWLRQ LV UHDG
LQWR '0 LQ RUGHU DW WKLV SRLQW�

)L[HG�

3URJUDP ([DPSOH

���
',)8 5�

7HDFKLQJ FRQGLWLRQ

5�

Q��

7HDFKLQJ
&RPSOHWHG
)ODJ

Q���
��

��

7HDFKLQJ %LW

7HDFKLQJ
7\SH
FRQGLWLRQ

Q��
��

287

Q��
��
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�$X[LOLDU\ $UHD %LW�

7HDFKLQJ 7\SH %LW

7HDFKLQJ %LW

([DPSOH 2SHUDWLRQ ,Q WKLV H[DPSOH� WKH ;�D[LV LV PRYHG WR ;���� VR WKH ; WDUJHW SRVLWLRQ �WKH FRP�
PDQG·V FXUUHQW SRVLWLRQ� LV ���� $FWXDOO\� D VHUYR LV XVHG DQG D YDU\LQJ GHYLDWLRQ
IURP ��� GHYHORSV� 7KH DFWXDO FXUUHQW SRVLWLRQ IURP WKH HQFRGHU UHIOHFWV WKLV
GHYLDWLRQ�

7DUJHW SRVLWLRQ �WKH FRPPDQG·V FXUUHQW SRVLWLRQ�

&XUUHQW SRVLWLRQ �IHHGEDFN YDOXH�

3RVLWLRQ

7LPH

������:RUG Q�� %LW ��� 'HFHOHUDWLRQ 6WRS %LW �;�D[LV�
7KLV ELW LV XVHG WR VWRS WKH ;�D[LV· RSHUDWLRQ ZKHQ RQH RI WKH IROORZLQJ PDQXDO
FRPPDQGV LV EHLQJ H[HFXWHG� 2ULJLQ 6HDUFK� 2ULJLQ 5HWXUQ� -RJJLQJ� RU 03*
2SHUDWLRQ� 7KH GHFHOHUDWLRQ VWRS VLJQDO FDQ EH UHFHLYHG HYHQ LI WKH %XV\ )ODJ LV
21�
.HHS WKLV ELW 21 XQWLO ERWK WKH D[LV RSHUDWLRQ DQG 03* RSHUDWLRQ KDYH JRQH
2))� 7KH QH[W PDQXDO FRPPDQG ZRQ·W EH UHFHLYHG XQWLO WKH ILUVW PDQXDO FRP�
PDQG JRHV 2))� HYHQ DIWHU GHFHOHUDWLRQ VWRS LV FRPSOHWHG ZLWK WKLV ELW�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7KH'HFHOHUDWLRQ 6WRS %LW GRHVQ·W KDYH DQ\ HIIHFW LI LW LV WXUQHG21ZKLOH WKH D[LV
LV VWRSSHG� EXW RWKHU PDQXDO FRPPDQGV FDQ·W EH UHFHLYHG DV ORQJ DV WKH ELW LV
21� 7KLV GLVDEOLQJ IXQFWLRQ FDQ EH XVHG ZKHQ LQWHUORFNLQJ DQG LV YDOLG ZLWK
PDQXDO FRPPDQGV WKDW GRQ·W LQYROYH D[LV RSHUDWLRQV�
7KH'HFHOHUDWLRQ 6WRS%LWV IRU WKH <� =� DQG8 D[HV �ELW �� LQ ZRUGV Q��� Q��� DQG
Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 'HFHOHUDWLRQ 6WRS %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �2))�WR�21� 6WDUWV GHFHOHUDWLQJ PDQXDO RSHUDWLRQV WR D VWRS�
� 3UHYHQWV UHFHSWLRQ RI RWKHU PDQXDO FRPPDQGV�

7LPLQJ &KDUW

-RJJLQJ %LW
�Q�� ELW ���

'HFHOHUDWLRQ 6WRS %LW
�Q�� ELW ���

$[LV 2SHUDWLQJ )ODJ
�Q��� ELW ���

�� PV PLQ�

�� PV PLQ�%XV\ )ODJ
�Q��� ELW ���

$[LV 2SHUDWLRQ

3URJUDP ([DPSOH

���
',)8 5�

'HFHOHUDWLRQ 6WRS
FRQGLWLRQ

5�

Q��

��

'HFHOHUDWLRQ 6WRS %,W

Q���
��

$[LV 2SHUDWLQJ )ODJ

Q���
��

03* 2SHUDWLRQ )ODJ

Q��
��
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�$X[LOLDU\ $UHD %LW�

�'HFHOHUDWHV WR D VWRS��

������:RUG Q�� %LW ��� 2ULJLQ 6HDUFK %LW �;�D[LV�
7KLV ELW LV XVHG WR SHUIRUP D PDQXDO RULJLQ VHDUFK� 7KH RULJLQ VHDUFK EHJLQV
ZKHQ WKH 2ULJLQ 6HDUFK %LW JRHV IURP2)) WR 21 �XS�GLIIHUHQWLDWLRQ�� 2YHUULGHV
DUH LJQRUHG LQ PDQXDO RULJLQ VHDUFKHV�
,I D UHIHUHQFH RULJLQ RIIVHW LV VSHFLILHG LQ WKH V\VWHP SDUDPHWHUV� WKH D[LV ZLOO EH
PRYHG WKDW GLVWDQFH IURP WKH PHFKDQLFDO RULJLQ E\ 373 FRQWURO DIWHU WKH PH�
FKDQLFDO RULJLQ LV GHWHFWHG� $W WKLV SRLQW� RYHUULGHV DUH YDOLG XVLQJ WKH PD[LPXP
KLJK�VSHHG IHHG UDWH� DFFHOHUDWLRQ WLPH� DQG GHFHOHUDWLRQ WLPH� 7KH SRVLWLRQ DI�
WHU WKH PRYHPHQW EHFRPHV WKH RULJLQ RI WKH UHIHUHQFH FRRUGLQDWH V\VWHP�
7KLV ELW LV LJQRUHG ZKHQ WKH ;�D[LV· %XV\ )ODJ �Q��� ELW ��� LV 21� 7KH RULJLQ
VHDUFK RSHUDWLRQ ZLOO EH VWRSSHG LI WKH 2ULJLQ 6HDUFK %LW LV WXUQHG 2)) ZKLOH WKH
VHDUFK LV LQ SURJUHVV� .HHS WKLV ELW 21 XQWLO WKH ;�D[LV· 1R 2ULJLQ )ODJ �Q��� ELW
��� LV WXUQHG 2))�
:KHQ WKH ´2ULJLQ 6HDUFK 0HWKRGµ PDFKLQH SDUDPHWHU KDV EHHQ VHW WR ´6HW RUL�
JLQ DW SRZHU21µZLWK WKH0&6XSSRUW 6RIWZDUH� WKDW SRVLWLRQZLOO EH WKH RULJLQ IRU
PDQXDO RULJLQ VHDUFKHV�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

$Q2ULJLQ5HWXUQ2SHUDWLRQZLOO EH SHUIRUPHG IRU D[HV VHW IRU DEVROXWH RSHUDWLRQ�

7KH 2ULJLQ 6HDUFK %LWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q��� Q��� DQG
Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 2ULJLQ 6HDUFK %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �2))�WR�21� 6WDUWV WKH RULJLQ VHDUFK�

� �21�WR�2))� 6WRSV WKH RULJLQ VHDUFK LI LW LV LQ SURJUHVV�

7LPLQJ &KDUW

2ULJLQ 6HDUFK %LW
�Q�� ELW ���

1R 2ULJLQ )ODJ
�Q��� ELW ���

2ULJLQ VHDUFK

3URJUDP ([DPSOHV 7KH IROORZLQJ H[DPSOH LV IRU LQFUHPHQWDO RSHUDWLRQ�

5�

���
',)8 5�

2ULJLQ 6HDUFK FRQGLWLRQ

Q��
��

Q��

��

2ULJLQ 6HDUFK %,W
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5�
Q���
��

0DQXDO
0RGH )ODJ

7DVN
(UURU
)ODJ

Q���
��

Q���
��

6HUYR /RFN
21 )ODJ

���
',)8 5�

1R 2ULJLQ )ODJ

Q���
��

�$X[LOLDU\ $UHD %LW�

�$X[LOLDU\ $UHD %LW�

�6WDUWV WKH RULJLQ VHDUFK��

7KH IROORZLQJ H[DPSOH LV IRU DEVROXWH RSHUDWLRQ�

5�

���
',)8 5�

2ULJLQ 6HDUFK FRQGLWLRQ

Q��
��

Q��

��

2ULJLQ 6HDUFK %,W
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5HIHUHQFH
2ULJLQ )ODJ

Q���
��

Q���
��

0DQXDO
0RGH )ODJ

7DVN
(UURU
)ODJ

Q���
��

Q���
��

6HUYR /RFN
21 )ODJ

�$X[LOLDU\ $UHD %LW�

�6WDUWV WKH RULJLQ VHDUFK��

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

������:RUG Q�� %LW ��� 5HIHUHQFH 2ULJLQ 5HWXUQ %LW �;�D[LV�
7KLV ELW LV XVHG WR PRYH WKH ;�D[LV WR WKH RULJLQ RI WKH UHIHUHQFH FRRUGLQDWH V\V�
WHP� 7KH SRVLWLRQLQJ EHJLQV ZKHQ WKH 5HIHUHQFH 2ULJLQ 5HWXUQ %LW JRHV IURP
2)) WR 21 �XS�GLIIHUHQWLDWLRQ�� 7KH PD[LPXP KLJK�VSHHG IHHG UDWH� DFFHOHUD�
WLRQ WLPH� DQG GHFHOHUDWLRQ WLPH DUH XVHG GXULQJ WKH RSHUDWLRQ�
$Q RYHUULGH ����� WR ������� FDQ EH DSSOLHG ZLWK WKH PDQXDO RULJLQ UHWXUQ� $Q
HUURU ZLOO RFFXU LI WKLV ELW LV WXUQHG21EXW WKHPHFKDQLFDO RULJLQ KDVQ·W EHHQ IL[HG�
7KLV ELW LV LJQRUHG LI WKH %XV\ )ODJ LV 21� .HHS WKLV ELW 21 XQWLO WKH 5HIHUHQFH
2ULJLQ )ODJ LV WXUQHG 21�
7KH 5HIHUHQFH 2ULJLQ 5HWXUQ %LWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q���
Q��� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 5HIHUHQFH 2ULJLQ 5HWXUQ %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �2))�WR�21� 6WDUWV WKH PDQXDO RULJLQ UHWXUQ�

� �21�WR�2))� 6WRSV WKH PDQXDO RULJLQ UHWXUQ LI LW LV LQ SURJUHVV�

7LPLQJ &KDUW

5HIHUHQFH 2ULJLQ 5HWXUQ %LW
�Q�� ELW ���

5HIHUHQFH 2ULJLQ )ODJ
�Q��� ELW ���

2ULJLQ UHWXUQ

3URJUDP ([DPSOH

5�

���
',)8 5�

5HIHUHQFH 2ULJLQ 5HWXUQ
FRQGLWLRQ

Q��
��

Q��

��

5HIHUHQFH 2ULJLQ
5HWXUQ %,W
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5HIHUHQFH
2ULJLQ )ODJ

Q���
��

Q���
��

0DQXDO
0RGH )ODJ

7DVN
(UURU
)ODJ

Q���
��

Q���
��

6HUYR /RFN
21 )ODJ

�$X[LOLDU\ $UHD %LW�

�6WDUWV WKH RULJLQ UHWXUQ��

������:RUG Q�� %LW ��� -RJJLQJ %LW �;�D[LV�
7KLV ELW LV XVHG WR VWDUW WKH MRJ RSHUDWLRQ� 7KH D[LV LV PRYHG LQ WKH VSHFLILHG MRJ
GLUHFWLRQ ZKHQ WKLV ELW LV WXUQHG 21 DQG GHFHOHUDWHV WR D VWRS ZKHQ WKLV ELW LV
WXUQHG 2))�
-RJJLQJ LV SHUIRUPHG ZLWK 373 FRQWURO XVLQJ WKH PD[LPXP KLJK�VSHHG IHHG
UDWH� DFFHOHUDWLRQ WLPH� DQG GHFHOHUDWLRQ WLPH� $Q RYHUULGH ����� WR ������� FDQ
EH DSSOLHG ZLWK MRJJLQJ� 2SHUDWLRQ GHSHQGV RQ ZKHWKHU WKH PHFKDQLFDO RULJLQ
KDV EHHQ IL[HG RU QRW�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7KH -RJJLQJ %LWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q��� Q��� DQG Q����
RSHUDWH LQ WKH VDPH ZD\�
�:KHQ WKH PHFKDQLFDO RULJLQ KDV EHHQ IL[HG�

D� -RJJLQJ FDQ EH SHUIRUPHG ZLWKLQ WKH VRIWZDUH OLPLWV�
E� 7KH D[LV LV GHFHOHUDWHG WR D VWRS DW WKH VRIWZDUH OLPLW�

�:KHQ WKH PHFKDQLFDO RULJLQ KDVQ·W EHHQ IL[HG� MRJJLQJ FDQ EH SHUIRUPHG ZLWK�
RXW DQ\ UHVWULFWLRQV�

7KLV ELW LV LJQRUHG LI WKH %XV\ )ODJ LV 21�

6LJQDO 7KH -RJJLQJ %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �2))�WR�21� 6WDUWV MRJJLQJ�

� �21�WR�2))� 6WRSV WKH MRJJLQJ RSHUDWLRQ�

7LPLQJ &KDUW

-RJJLQJ %LW
�Q�� ELW ���

-RJ 'LUHFWLRQ %LW
�Q�� ELW ���

1HJDWLYH

3RVLWLYH

-RJJLQJ RSHUDWLRQ

3URJUDP ([DPSOH

Q��
��

287

-RJ 'LUHFWLRQ
FRQGLWLRQ

Q��
��

287

-RJJLQJ
FRQGLWLRQ

�6HWV WKH MRJ GLUHFWLRQ��

�6WDUWV MRJJLQJ��

������:RUG Q�� %LW ��� -RJ 'LUHFWLRQ %LW �;�D[LV�
7KLV ELW GHWHUPLQHV ZKLFK GLUHFWLRQ WKH D[LV ZLOO EH PRYHG LQ MRJ RSHUDWLRQ� LW LV
XVHG WRJHWKHU ZLWK WKH -RJJLQJ %LW� 7KH VWDWXV RI WKH -RJ 'LUHFWLRQ %LW LV UHDG
ZKHQ WKH -RJJLQJ %LW LV WXUQHG 21 DQG KDV WKH IROORZLQJ PHDQLQJ�

21� 1HJDWLYH GLUHFWLRQ �7KH GLUHFWLRQ WKDW UHGXFHV WKH SUHVHQW YDOXH��
2))� 3RVLWLYH GLUHFWLRQ �7KH GLUHFWLRQ WKDW LQFUHDVHV WKH SUHVHQW YDOXH��

7KH -RJ 'LUHFWLRQ %LWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q��� Q��� DQG
Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH -RJ 'LUHFWLRQ %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� 6HWV WKH MRJ GLUHFWLRQ WR QHJDWLYH�
� 6HWV WKH MRJ GLUHFWLRQ WR SRVLWLYH�

������:RUG Q�� %LW ��� &XUUHQW 3RVLWLRQ 3UHVHW %LW �;�D[LV�
7KLV ELW LV XVHG WR VHW WKH FXUUHQW SRVLWLRQ WR D QHZSUHVHW YDOXH� 7KH SUHVHW YDOXH
PXVW EH VHW LQ DGYDQFH LQ '0 ZRUGV P��� DQG P��� �WKH ;�D[LV· FXUUHQW SRVL�
WLRQ SUHVHW YDOXH��
7KH UHIHUHQFH RULJLQ LV DXWRPDWLFDOO\ IL[HG DIWHU SUHVHWWLQJ WKH FXUUHQW SRVLWLRQ�
VR LW LVQ·W QHFHVVDU\ WR SHUIRUP DQ RULJLQ VHDUFK� .HHS WKLV ELW 21 XQWLO WKH %XV\
)ODJ JRHV 21� 7KLV ELW LV LJQRUHG LI WKH %XV\ )ODJ LV 21�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7KH FXUUHQW SRVLWLRQ SUHVHW RSHUDWLRQ FDQ EH SHUIRUPHG LQ WKH VHUYR�ORFN RU VHU�
YR�IUHH VWDWXV� 7KLV RSHUDWLRQ ZRQ·W EH LQWHUUXSWHG ZKLOH LQ SURJUHVV HYHQ LI WKH
GHFHOHUDWLRQ VWRS RSHUDWLRQ LV H[HFXWHG�

7KH VRIWZDUH OLPLWV DUH FKHFNHG ZKHQ WKLV FRPPDQG LV H[HFXWHG� DQG WKH FXU�
UHQW SRVLWLRQ SUHVHW ZRQ·W EH SHUIRUPHG LI WKHUH LV DQ HUURU�

7KLV RSHUDWLRQ KDV QR HIIHFW RQ D[HV VHW IRU DEVROXWH RSHUDWLRQ�

7KH &XUUHQW 3RVLWLRQ 3UHVHW %LWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q���
Q��� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH FXUUHQW SRVLWLRQ SUHVHW RSHUDWLRQ LV VWDUWHG ZKHQ WKH &XUUHQW 3RVLWLRQ 3UH�
VHW %LW JRHV IURP 2)) WR 21 �XS�GLIIHUHQWLDWLRQ��

7LPLQJ &KDUW

&XUUHQW 3RVLWLRQ 3UHVHW %LW
�Q�� ELW ���

%XV\ )ODJ
�Q��� ELW ���

&XUUHQW SRVLWLRQ

&XUUHQW SRVLWLRQ
SUHVHW YDOXH

�� PV PLQ� �� PV PLQ�

3URJUDP ([DPSOH

5�

���
',)8 5�

3UHVHW FRQGLWLRQ

Q��
��

Q��
��

&XUUHQW 3RVLWLRQ
3UHVHW %LW

287

%XV\ )ODJ

Q���
��

Q���
��

0DQXDO
0RGH
)ODJ

7DVN
(UURU
)ODJ

Q���
��

�$X[LOLDU\ $UHD %LW�

�3UHVHWV WKH FXUUHQW SRVLWLRQ��

6HW WKH &XUUHQW
3RVLWLRQ 3UHVHW 9DOXH
�P��� DQG P����

������:RUG Q�� %LW ��� (QDEOH 03* %LW �;�D[LV�
7KLV ELW LV XVHG WR VWDUW 03* RSHUDWLRQ� LW LV YDOLG RQO\ ZKHQ WKH PRGH LV VHW WR
PDQXDO PRGH� $V ORQJ DV WKLV ELW LV 21� WKH FRPPDQG ZLOO UHIHUHQFH WKH 03*
5DWLR 6SHFLILHUV �Q�� ELWV �� DQG ���� UHDG WKH LQSXW SXOVHV IURP WKH 03*�PXOWL�
SO\ WKHP E\ WKH 03* UDWLR� DQG SHUIRUP 03* RSHUDWLRQ�

03* RSHUDWLRQ ZLOO EH VWRSSHG ZKHQ WKLV ELW JRHV 2))� 7KLV ELW LV LJQRUHG LI WKH
%XV\ )ODJ LV 21�

7KH (QDEOH 03* %LWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q��� Q��� DQG
Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH (QDEOH 03* %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �2))�WR�21� 6WDUWV 03* RSHUDWLRQ�

� �21�WR�2))� 6WRSV 03* RSHUDWLRQ�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7LPLQJ &KDUW

(QDEOH 03* %LW
�Q�� ELW ���

%XV\ )ODJ
�Q��� ELW ���

03* SXOVH LQSXW

�� PV PLQ� �� PV PLQ�

$[LV 2SHUDWLQJ )ODJ
�Q��� ELW ���

3RVLWLRQLQJ &RPSOHWHG
)ODJ �Q��� ELW ���

03* 2SHUDWLRQ )ODJ
�Q��� ELW ���

3URJUDP ([DPSOH

(QDEOH
03*
FRQGLWLRQ Q��

��

287

5DWLR VSHFLILHU �
FRQGLWLRQ

Q��
��

287

Q��
��

287

5DWLR VSHFLILHU �
FRQGLWLRQ

�6HWV 03* 5DWLR 6SHFLILHU ���

�6HWV 03* 5DWLR 6SHFLILHU ���

�6WDUWV 03* RSHUDWLRQ��

������:RUG Q�� %LWV �� DQG ��� 03* 5DWLR 6SHFLILHUV �;�D[LV�
7KHVH ELWV DUH XVHG WR VSHFLI\ ZKLFK03* UDWLR XVHG LQ03*RSHUDWLRQ� WKH\ DUH
YDOLG RQO\ ZKHQ WKH PRGH LV VHW WR PDQXDO PRGH� 7KH VWDWXV RI WKHVH ELWV LV
FKHFNHG FRQWLQXRXVO\ GXULQJ 03* RSHUDWLRQ�

%LW �� %LW �� 03* 5DWLR 6HOHFWHG
2)) 2)) 03* 5DWLR ��� LQ WKH )HHGUDWH 3DUDPHWHUV�
21 2)) 03* 5DWLR ��� LQ WKH )HHGUDWH 3DUDPHWHUV�
2)) 21 03* 5DWLR ��� LQ WKH )HHGUDWH 3DUDPHWHUV�
21 21 03* 5DWLR ��� LQ WKH )HHGUDWH 3DUDPHWHUV�

7KH 03*5DWLR 6SHFLILHUV IRU WKH <� =� DQG 8 D[HV �ELWV �� DQG �� LQ ZRUGV Q���
Q��� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

1RWH 5HIHU WR ����� 03* 5DWLRV LQ WKH 0& 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO IRU
GHWDLOV RQ WKH 03* UDWLR�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

������:RUG Q�� %LW ��� 6HUYR /RFN %LW �;�D[LV�
7KLV ELW LV XVHG WR DSSO\ WKH VHUYR ORFN� LW LV YDOLG RQO\ ZKHQ WKH PRGH LV VHW WR
PDQXDOPRGH� 7KH SURFHVVHV OLVWHG EHORZ DUH SHUIRUPHGZKHQ WKLV ELW JRHV21�

�� �� ���� �� 7KH SUHVHQW YDOXH LV UHDG IURP D[HV VHW IRU DEVROXWH RSHUDWLRQ�
�� $ ZLULQJ FKHFN LV SHUIRUPHG WKH ILUVW WLPH WKH VHUYR ORFN FRPPDQG LV

H[HFXWHG DIWHU SRZHU LV WXUQHG 21� ,I WKH ZLULQJ FKHFN LV QRUPDO� ZLULQJ
FKHFNV ZRQ·W EH SHUIRUPHG ZKHQ VXEVHTXHQW VHUYR ORFN FRPPDQGV DUH
H[HFXWHG�

�� $ SRVLWLRQ ORRS LV IRUPHG�
�� 7KH 5XQ &RPPDQG 2XWSXW WR WKH VHUYRGULYHU LV WXUQHG 21� 7KLV IRUPV D

VSHHG ORRS�
7KLV FRPPDQG ZRQ·W EH LQWHUUXSWHG ZKLOH LQ SURJUHVV HYHQ LI WKH GHFHOHUDWLRQ
VWRS FRPPDQG LV H[HFXWHG�
.HHS WKLV ELW 21 XQWLO WKH %XV\ )ODJ JRHV 21� 7KLV ELW LV LJQRUHG LI WKH %XV\ )ODJ
LV 21�
7KH6HUYR /RFN %LWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q��� Q��� DQG Q����
RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 6HUYR /RFN %,W VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �2))�WR�21� 6WDUWV WKH VHUYR ORFN�

7LPLQJ &KDUW

6HUYR /RFN %LW
�Q�� ELW ���

%XV\ )ODJ
�Q��� ELW ���

6HUYR /RFN 21 )ODJ
�Q��� ELW ���

�� PV PLQ� �� PV PLQ�

3URJUDP ([DPSOH

5�

���
',)8 5�

6HUYR ORFN
FRQGLWLRQ

Q��
��

Q��

��

6HUYR /RFN %LW

287

%XV\ )ODJ

Q���
��

Q���
��

0DQXDO
0RGH
)ODJ

7DVN
(UURU
)ODJ

Q���
��

�$X[LOLDU\ $UHD %LW�

�$SSOLHV WKH VHUYR ORFN��

������:RUG Q�� %LW ��� 6HUYR )UHH %LW �;�D[LV�
:KHQ WKLV ELW LV WXUQHG 21� WKH 5XQ &RPPDQG 2XWSXW WR WKH VHUYRGULYHU LV
FOHDUHG DQG WKH SRVLWLRQ ORRS LV FOHDUHG� 7KLV FRPPDQG ZRQ·W EH LQWHUUXSWHG
ZKLOH LQ SURJUHVV HYHQ LI WKH GHFHOHUDWLRQ VWRS FRPPDQG LV H[HFXWHG�
.HHS WKLV ELW 21 XQWLO WKH %XV\ )ODJ JRHV 21� 7KLV ELW LV LJQRUHG LI WKH %XV\ )ODJ
LV 21�
7KH 6HUYR )UHH %LWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q��� Q��� DQG Q����
RSHUDWH LQ WKH VDPH ZD\�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

6LJQDO 7KH 6HUYR )UHH %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �2))�WR�21� &OHDUV WKH VHUYR ORFN VWDWXV�

7LPLQJ &KDUW

6HUYR )UHH %LW
�Q�� ELW ���

%XV\ )ODJ
�Q��� ELW ���

6HUYR /RFN 21 )ODJ
�Q��� ELW ���

�� PV PLQ� �� PV PLQ�

3URJUDP ([DPSOH

5�

���
',)8 5�

6HUYR )UHH
FRQGLWLRQ

Q��
��

Q��

��

6HUYR )UHH %LW

287

%XV\ )ODJ

Q���
��

Q���
��

0DQXDO
0RGH
)ODJ

7DVN
(UURU
)ODJ

Q���
��

�$X[LOLDU\ $UHD %LW�

�&OHDUV WKH VHUYR ORFN��

������:RUG Q�� %LW ��� 'ULYHU $ODUP 5HVHW %LW �;�D[LV�
7KLV ELW LV XVHG WR FRQWURO WKH 'ULYHU $ODUP 5HVHW 2XWSXW� DQ RXWSXW WR WKH VHUYR�
GULYHU� LW LV XVXDOO\ 2))� :KHQ WKLV ELW LV WXUQHG 21� WKH 'ULYHU $ODUP 5HVHW 2XW�
SXW JRHV 21 DV ZHOO� .HHS WKLV ELW 21 XQWLO WKH 'ULYHU $ODUP ,QSXW JRHV 2))�
7KH 'ULYHU $ODUP 5HVHW %LWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q��� Q���
DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 'ULYHU $ODUP 5HVHW %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �21� 7XUQV 21 WKH 'ULYHU $ODUP 5HVHW 2XWSXW�
� �2))� 7XUQV 2)) WKH 'ULYHU $ODUP 5HVHW 2XWSXW�

7LPLQJ &KDUW

'ULYHU $ODUP 5HVHW %LW
�Q�� ELW ���

�� PV PLQ� �� PV PLQ�'ULYHU $ODUP ,QSXW
�Q��� ELW ���

$FWXDO $ODUP 5HVHW RXWSXW
WR WKH VHUYRGULYHU

'ULYHU $ODUP 5HVHW 2XWSXW
�Q��� ELW ���

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

3URJUDP ([DPSOH

5�

���
',)8 5�

5HVHW FRQGLWLRQ

Q��
��

Q��
��

'ULYHU $ODUP
5HVHW %LW

287

Q���
��

'ULYHU
$ODUP
,QSXW

�$X[LOLDU\ $UHD %LW�

�5HVHWV WKH GULYHU DODUP��

������:RUG Q�� %LW ��� 2YHUULGH 6HWWLQJ %LW �;�D[LV�
7KLV ELW LV XVHG WR FKDQJH WKH IHHG UDWH IRU WKH ;�D[LV�:KHQ WKLV ELW LV WXUQHG21�
WKH 2YHUULGH 'DWD LQ '0 ZRUG P��� EHFRPHV YDOLG DQG LV UHDG� 7KH RYHUULGH
FDQ EH DSSOLHG LQ WKH IROORZLQJ RSHUDWLRQV�

0RGH 2SHUDWLRQ 6HWWLQJ 5DQJH
$XWRPDWLF *�� �326,7,21,1*� ���� WR ������

*�� �/,1($5 ,17(532/$7,21� ���� WR ������
*��� *�� �&,5&8/$5 ,17(532/$7,21� ���� WR ������
*�� �5()(5(1&( 25,*,1 5(7851� ���� WR ������
*�� �:25.3,(&( 25,*,1 5(7851� ���� WR ������
*�� �25,*,1 6($5&+� ���� WR ������

0DQXDO -RJJLQJ ���� WR ������
0DQXDO RULJLQ UHWXUQ ���� WR ������

7KH RYHUULGH VHWWLQJ ZLOO EH VHW WR ������ DXWRPDWLFDOO\ LI WKH VHWWLQJ LV EHWZHHQ
������ DQG ������ EXW WKH SHUPLWWHG VHWWLQJ UDQJH LV ���� WR ������� ,I WKH
RYHUULGH VHWWLQJ LV RXWVLGH RI WKHPD[LPXP UDQJH ����� WR �������� WKH2YHUULGH
'DWD $ODUP %,W �Q��� ELW ��� ZLOO EH WXUQHG 21 DQG WKH RYHUULGH VHWWLQJ GDWD ZLOO
EH LQYDOLG�
:KHQ WKH SRZHU LV WXUQHG21DQG WKH RYHUULGH VHWWLQJ LVQ·WPDGHZLWK WKLV ELW� WKH
RYHUULGH ZLOO EH VHW WR ������ DXWRPDWLFDOO\�
7KH 2YHUULGH 6HWWLQJ %LWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q��� Q��� DQG
Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 'ULYHU $ODUP 5HVHW %LW VHWWLQJV KDYH WKH IROORZLQJ IXQFWLRQV�

6LJQDO )XQFWLRQ
� �21� 7KH RYHUULGH GDWD LV YDOLG�
� �2))� 7KH RYHUULGH GDWD LV LQYDOLG�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7LPLQJ &KDUW

-RJJLQJ %LW
�Q�� ELW ���

-RJ 'LUHFWLRQ %LW
�Q�� ELW ���

2YHUULGH 6HWWLQJ %LW
�Q�� ELW ���

2YHUULGH VHWWLQJ

-RJJLQJ SHUIRUPHG ZLWK WKH VHW RYHUULGH YDOXH ������

3URJUDP ([DPSOH

6HWWLQJ FRQGLWLRQ

Q��
��

287

Q��
��

287

-RJ 'LUHFWLRQ
FRQGLWLRQ

Q��
��

287

-RJJLQJ
FRQGLWLRQ

6HWV WKH RYHUULGH GDWD�
�P����

�6HWV WKH RYHUULGH YDOXH��

�6HWV WKH MRJJLQJ GLUHFWLRQ��

�6WDUWV WKH MRJJLQJ��

������:RUG Q��� %LW ��� 6\VWHP (UURU )ODJ
7KLV IODJ LV WXUQHG 21 ZKHQ D V\VWHP HUURU KDV RFFXUUHG� 7KH IODJ FDQ EH UHVHW
ZLWK WKH 6\VWHP (UURU 5HVHW %LW �Q ELW ����

6LJQDO 7KH 6\VWHP (UURU )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� �2))�WR�21� *RHV 21 ZKHQ D V\VWHP HUURU KDV RFFXUUHG�

� �21�WR�2))� *RHV 2)) ZKHQ UHVHW ZLWK WKH 6\VWHP (UURU 5HVHW %LW�

������:RUG Q��� %LW ��� 6\VWHP (UURU 5HVHW &RPSOHWHG )ODJ
7KLV IODJ LV WXUQHG21ZKHQ V\VWHP HUURU UHVHW SURFHVVLQJ KDV EHHQ FRPSOHWHG�
8VH WKLV ELW WR GHWHUPLQH ZKHQ WKH 6\VWHP (UURU 5HVHW %,W FDQ EH WXUQHG 2))�
7KH 6\VWHP (UURU 5HVHW %,W PXVW EH NHSW 21 XQWLO WKLV IODJ LV WXUQHG 21�

7KLV IODJ ZRQ·W EH WXUQHG 2)) XQWLO WKH 6\VWHP (UURU 5HVHW %LW LV WXUQHG 2))�
HYHQ LI HUURU UHVHWWLQJ LV FRPSOHWHG�

6LJQDO 7KH 6\VWHP (UURU 5HVHW &RPSOHWHG )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� �2))�WR�21� *RHV 21 ZKHQ V\VWHP HUURU UHVHW SURFHVVLQJ LV FRPSOHWHG�

� �21�WR�2))� *RHV 2)) ZKHQ WKH 6\VWHP (UURU 5HVHW %LW JRHV 2))�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7LPLQJ &KDUW

6\VWHP (UURU 5HVHW %LW
�Q ELW ���

6\VWHP (UURU 5HVHW
&RPSOHWHG )ODJ
�Q��� ELW ���

6\VWHP (UURU )ODJ
�Q��� ELW ���

�� PV PLQ� �� PV PLQ�

������:RUG Q��� %LW ��� %DWWHU\ $ODUP )ODJ
7KLV IODJ LV WXUQHG21ZKHQ WKH YROWDJH RI WKHPHPRU\ EDFNXS EDWWHU\ GURSV EH�
ORZ WKH UDWHG YDOXH� 7KH EDWWHU\ PXVW EH UHSODFHG ZKHQ WKLV IODJ LV WXUQHG 21�
5HIHU WR ���� %DWWHU\ 5HSODFHPHQW IRU GHWDLOV�

,W LV UHFRPPHQGHG WR XVH WKLV IODJ DV D FRQGLWLRQ IRU DQ RXWSXW WR DQ HUURU LQGLFD�
WRU�

6LJQDO 7KH %DWWHU\ $ODUP )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ EDWWHU\ YROWDJH LV EHORZ WKH UDWHG YDOXH�
� 2)) ZKHQ WKH EDWWHU\ YROWDJH LV QRUPDO�

������:RUG Q��� %LW ��� 7HDFKLQJ %R[ (QDEOHG )ODJ
7KLV IODJ LQGLFDWHVZKHWKHU WKH 7HDFKLQJ%R[ LV LQ HQDEOHGPRGH� 8VH WKLV IODJ DV
D FRQGLWLRQ WR LQWHUORFN WKH ODGGHU SURJUDP LQ WKLV PRGH�
:KHQ WKLV IODJ LV 21� WKH RQO\ FRPPDQGV WKDW FDQ EH UHFHLYHG IURP WKH 3& DUH
'HFHOHUDWLRQ 6WRS� )RUFHG %ORFN (QG� 3DXVH� 2SWLRQDO ,QSXW� DQG 0 &RGH 5H�
VHW�

5HIHU WR WKH 7HDFKLQJ %R[ 2SHUDWLRQ 0DQXDO IRU PRUH GHWDLOV RQ WKH 7HDFKLQJ
%R[·V HQDEOHG PRGH�

6LJQDO 7KH 7HDFKLQJ %R[ (QDEOHG )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH 7HDFKLQJ %R[ LV LQ HQDEOHG PRGH�
� 2)) ZKHQ WKH 7HDFKLQJ %R[ LVQ·W LQ HQDEOHG PRGH�

������:RUG Q��� %LW ��� 7HDFKLQJ %R[ 3URWHFWHG )ODJ
7KLV IODJ LQGLFDWHV ZKHWKHU WKH 7HDFKLQJ %R[ LV LQ SURWHFW PRGH� 8VH WKLV IODJ DV
D FRQGLWLRQ WR LQWHUORFN WKH ODGGHU SURJUDP LQ WKLV PRGH�

1R RSHUDWLRQV FDQ EH SHUIRUPHG IURP WKH 3& ZKHQ WKLV IODJ LV 21�

5HIHU WR WKH 7HDFKLQJ %R[ 2SHUDWLRQ 0DQXDO IRU PRUH GHWDLOV RQ WKH 7HDFKLQJ
%R[·V SURWHFW PRGH�

6LJQDO 7KH 7HDFKLQJ %R[ 3URWHFWHG )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH 7HDFKLQJ %R[ LV LQ SURWHFW PRGH�
� 2)) ZKHQ WKH 7HDFKLQJ %R[ LVQ·W LQ SURWHFW PRGH�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

������:RUG Q��� %LW ��� 7HDFKLQJ %R[ &RQQHFWHG )ODJ
7KLV IODJ LQGLFDWHV ZKHWKHU WKH 7HDFKLQJ %R[ LV FRQQHFWHG� 8VH WKLV IODJ DV D
FRQGLWLRQ ZKHQ LQWHUORFNLQJ WKH ODGGHU SURJUDP�

6LJQDO 7KH 7HDFKLQJ %R[ &RQQHFWHG )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH 7HDFKLQJ %R[ LV FRQQHFWHG�
� 2)) ZKHQ WKH 7HDFKLQJ %R[ LVQ·W FRQQHFWHG�

������:RUG Q��� %LWV �� WR ��� *HQHUDO ,QSXWV � WR �
7KHVH ELWV LQGLFDWH WKH VWDWXV RI JHQHUDO LQSXWV � WKURXJK �� 7KH FRUUHVSRQGLQJ
ELW ZLOO EH 21ZKHQ WKH JHQHUDO LQSXW LV 21� 2)) ZKHQ WKH JHQHUDO LQSXW LV 2))�

6LJQDO 7KH VWDWXV RI WKHVH ELWV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH FRUUHVSRQGLQJ JHQHUDO LQSXW LV 21�
� 2)) ZKHQ WKH FRUUHVSRQGLQJ JHQHUDO LQSXW LV 2))�

������:RUG Q��� %LWV �� WR ��� *HQHUDO 2XWSXWV � WR �
7KHVH ELWV LQGLFDWH WKH VWDWXV RI JHQHUDO RXWSXWV � WKURXJK �� 7KH FRUUHVSRQGLQJ
ELW ZLOO EH 21 ZKHQ WKH JHQHUDO RXWSXW LV 21� 2)) ZKHQ WKH JHQHUDO RXWSXW LV
2))�

6LJQDO 7KH VWDWXV RI WKHVH ELWV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH FRUUHVSRQGLQJ JHQHUDO RXWSXW LV 21�
� 2)) ZKHQ WKH FRUUHVSRQGLQJ JHQHUDO RXWSXW LV 2))�

������:RUG Q��� %LW ��� 7DVN (UURU )ODJ �7DVN ��
7KLV IODJ LV WXUQHG 21 ZKHQ D WDVN HUURU KDV RFFXUUHG LQ WDVN �� 7KH IODJ FDQ EH
UHVHW ZLWK WDVN �·V 7DVN (UURU 5HVHW %LW �Q�� ELW ���� ,I WKH FDXVH RI WKH HUURU LVQ·W
FRUUHFWHG� WKH IODJ ZLOO EH WXUQHG 21 DJDLQ WKH QH[W WLPH WKH WDVN LV H[HFXWHG�
7KH 7DVN (UURU )ODJV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q���� Q���� DQG Q����
RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 7DVN (UURU )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� �2))�WR�21� *RHV 21 ZKHQ D WDVN HUURU KDV RFFXUUHG�

� �21�WR�2))� *RHV 2)) ZKHQ UHVHW ZLWK WKH 7DVN (UURU 5HVHW %LW�
� ,QGLFDWHV QRUPDO RSHUDWLRQ�

7LPLQJ &KDUW

7DVN (UURU )ODJ
�Q��� ELW ���

7DVN (UURU 5HVHW %,W
�Q�� ELW ���

7DVN (UURU 5HVHW
&RPSOHWHG )ODJ
�Q��� ELW ���

�� PV PLQ� �� PV PLQ�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

������:RUG Q��� %LW ��� 7DVN (UURU 5HVHW &RPSOHWHG )ODJ �7DVN ��
7KLV IODJ LV WXUQHG 21 ZKHQ WDVN HUURU UHVHW SURFHVVLQJ KDV EHHQ FRPSOHWHG�
8VH WKLV ELW WR GHWHUPLQH ZKHQ WKH 7DVN (UURU 5HVHW %,W FDQ EH WXUQHG 2))� 7XUQ
WKH 7DVN (UURU 5HVHW %,W 2)) ZKHQ WKLV IODJ LV WXUQHG 21�
7KH 7DVN (UURU 5HVHW &RPSOHWHG )ODJV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV
Q���� Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 7DVN (UURU 5HVHW &RPSOHWHG )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� �2))�WR�21� *RHV 21 ZKHQ WDVN HUURU UHVHW SURFHVVLQJ LV FRPSOHWHG�

� �21�WR�2))� *RHV 2)) ZKHQ WKH 7DVN (UURU 5HVHW %LW JRHV 2))�

������:RUG Q��� %LW ��� $XWRPDWLF 0RGH )ODJ �7DVN ��
7KLV IODJ LQGLFDWHV WKDW WKH WDVN LV LQ DXWRPDWLF PRGH� $OZD\VPDNH VXUH WKDW WKLV
IODJ LV 21 ZKHQ VWDUWLQJ 0& SURJUDP H[HFXWLRQ �ZLWK WKH &\FOH 6WDUW %LW�� ,W ZLOO
EH LJQRUHG LI WKLV IODJ LV 2))�
8VH WKH IRXU IODJV OLVWHG EHORZ WR GHWHUPLQH WKH RSHUDWLQJ VWDWXV RI D WDVN LQ DXWR�
PDWLF PRGH� :KHQ WKH SURJUDP LV H[HFXWHG IURP WKH 7HDFKLQJ %R[ WKH IODJV ZLOO
FKDQJH MXVW DV WKH\ GR LQ DXWRPDWLF PRGH� 7KHVH IODJV DUH DOO WXUQHG 2)) ZKHQ
WKH PRGH LV VZLWFKHG IURP DXWRPDWLF WR PDQXDO�

� 0HPRU\ 5XQ )ODJ �Q��� ELW ���
� 0HPRU\ 5XQ &RPSOHWHG )ODJ �Q��� ELW ���
� 2SWLRQDO ,QSXW 6WDQGE\ )ODJ �Q��� ELW ���

� 0 &RGH 5HVHW 6WDQGE\ )ODJ �Q��� ELW ���
7KLV IODJ ZRQ·W EH WXUQHG 21 GXULQJ V\VWHP LQLWLDOL]DWLRQ� HYHQ LI DQ DXWRPDWLF
PRGH FRPPDQG LV UHFHLYHG IURP WKH 3&� 7KH IODJ ZLOO EH WXUQHG21ZKHQ LQLWLDO�
L]DWLRQ LV FRPSOHWHG DQG WKH 8QLW LV DEOH WR UHFHLYHG FRPPDQGV LQ DXWRPDWLF
PRGH� ,QLWLDOL]DWLRQ WDNHV DERXW ��� PV�
7KH $XWRPDWLF 0RGH )ODJV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q���� Q���� DQG
Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH $XWRPDWLF 0RGH )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH WDVN LV LQ DXWRPDWLF PRGH�
� 2)) ZKHQ WKH WDVN LV LQ DXWRPDWLF PRGH�

������:RUG Q��� %LW ��� 0DQXDO 0RGH )ODJ �7DVN ��
7KLV IODJ LQGLFDWHV WKDW WKH WDVN LV LQ PDQXDO PRGH� $OZD\V PDNH VXUH WKDW WKLV
IODJ LV21ZKHQ H[HFXWLQJ FRPPDQGV WKDW DUH YDOLG RQO\ LQPDQXDO PRGH� 7KRVH
FRPPDQGV ZLOO EH LJQRUHG LI WKLV IODJ LV 2))�
7KLV IODJ ZRQ·W EH WXUQHG 21 GXULQJ V\VWHP LQLWLDOL]DWLRQ� HYHQ LI DQ PDQXDO
PRGH FRPPDQG LV UHFHLYHG IURP WKH 3&� 7KH IODJ ZLOO EH WXUQHG21ZKHQ LQLWLDO�
L]DWLRQ LV FRPSOHWHG DQG WKH8QLW LV DEOH WR UHFHLYHG FRPPDQGV LQPDQXDOPRGH�
,QLWLDOL]DWLRQ WDNHV DERXW ��� PV�
7KH 0DQXDO 0RGH )ODJV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q���� Q���� DQG
Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 0DQXDO 0RGH )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH WDVN LV LQ PDQXDO PRGH�
� 2)) ZKHQ WKH WDVN LV LQ PDQXDO PRGH�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

������:RUG Q��� %LW ��� 0HPRU\ 5XQ )ODJ �7DVN ��
7KLV IODJ LQGLFDWHV ZKHWKHU WKH 0& SURJUDP LV EHLQJ H[HFXWHG LQ DXWRPDWLF
PRGH� 7KLV IODJ LV DOVR 21 ZKHQ WKH 0 FRGH LV EHLQJ UHVHW� 7KH IODJ ZLOO UHPDLQ
21 ZKHQ GHFHOHUDWLQJ WR D VWRS� LW ZLOO EH WXUQHG 2)) ZKHQ WKH D[HV DUH IXOO\
VWRSSHG�

8VH WKH VWDWXV RI WKH 0HPRU\ 5XQ )ODJ WR GHWHUPLQH KRZ ORQJ WR NHHS 21 FRQ�
WURO ELWV VXFK DV WKH 3DXVH %LW RU )RUFHG %ORFN (QG %LW ZKHQ H[HFXWLQJ WKRVH
FRPPDQGV� 7KLV IODJ FDQ DOVR EH XVHG DV DQ LQWHUORFN FRQGLWLRQ� FKHFNLQJ
ZKHWKHU WKH 0& SURJUDP LV EHLQJ H[HFXWHG RU QRW�

7KH 0HPRU\ 5XQ )ODJV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q���� Q���� DQG
Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 0HPRU\ 5XQ )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH 0& SURJUDP LV EHLQJ H[HFXWHG�
� 2)) ZKHQ WKH 0& SURJUDP LVQ·W EHLQJ H[HFXWHG�

������:RUG Q��� %LW ��� 0HPRU\ 5XQ &RPSOHWHG )ODJ �7DVN ��
7KLV IODJ LV WXUQHG 21ZKHQ D *�� IXQFWLRQ �352*5$0(1'� LV H[HFXWHG� 8VH
WKH0HPRU\ 5XQ&RPSOHWHG )ODJ WR GHWHUPLQH ZKHQ WR WXUQ 2)) WKH &\FOH 6WDUW
%LW� 7KH 0HPRU\ 5XQ )ODJ ZLOO EH WXUQHG 2)) ZKHQ WKLV IODJ LV WXUQHG 21�

7KH0HPRU\5XQ&RPSOHWHG )ODJZLOO EH WXUQHG2)) DJDLQ WKH QH[W WLPH WKH0&
SURJUDP LV H[HFXWHG� 7KLV ELW ZLOO EH WXUQHG2))ZKHQ WKHPRGH LV VZLWFKHG IURP
DXWRPDWLF WR PDQXDO� EXW LW ZLOO EH WXUQHG 21 DJDLQ ZKHQ WKH PRGH LV VZLWFKHG
EDFN WR DXWRPDWLF�

7KH 0HPRU\ 5XQ &RPSOHWHG )ODJV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q����
Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 0HPRU\ 5XQ &RPSOHWHG )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH 0& SURJUDP KDV HQGHG �ZKHQ *�� ZDV H[HFXWHG��

� �21�WR�2))� 2)) ZKHQ WKH 0& SURJUDP LV H[HFXWHG RU WKH PRGH LV VZLWFKHG
IURP DXWRPDWLF WR PDQXDO�

7LPLQJ &KDUW

%ORFN H[HFXWLRQ

0HPRU\ 5XQ )ODJ
�Q��� ELW ���

0HPRU\ 5XQ
&RPSOHWHG )ODJ
�Q��� ELW ���

&\FOH 6WDUW %LW
�Q�� ELW ���

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

������:RUG Q��� %LW ��� 2SWLRQDO ,QSXW 6WDQGE\ )ODJ �7DVN ��

7KLV IODJ LQGLFDWHV ZKHWKHU D *�FRGH IXQFWLRQ WKDW ZDLWV IRU DQ RSWLRQDO LQSXW LV
EHLQJ H[HFXWHG� 7KH 8QLW ZLOO EH LQ D VWDQGE\ VWDWXV ZKHQ WKLV IODJ LV 21� VR WXUQ
WKH RSWLRQDO LQSXW 2)) RU 21 XVLQJ D FRQGLWLRQ IURP WKH ODGGHU SURJUDP� 7KH
IROORZLQJ VWDQGE\ VWDWHV DUH SRVVLEOH�

� 7KH 237,21$/ 6723 IXQFWLRQ �*��� VWRSV 0& SURJUDP H[HFXWLRQ ZKHQ WKH
VSHFLILHG RSWLRQDO LQSXW JRHV 21 DQG ZDLWV IRU WKH LQSXW WR JR 2))�

� ,I DQ RSWLRQDO LQSXW LV DGGHG DV D SDUDPHWHU LQ DQ ,17(532/$7,21 IXQFWLRQ
�*��� *��� RU *���� WKH IXQFWLRQ ZLOO EH H[HFXWHG ZKHQ WKH VSHFLILHG RSWLRQDO
LQSXW JRHV 21�

7KH 2SWLRQDO ,QSXW 6WDQGE\ )ODJV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q����
Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 2SWLRQDO ,QSXW 6WDQGE\ )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ ZDLWLQJ IRU DQ RSWLRQDO LQSXW�
� 2)) ZKHQ QRW ZDLWLQJ IRU DQ RSWLRQDO LQSXW�

������:RUG Q��� %LW ��� 0 &RGH 5HVHW 6WDQGE\ )ODJ �7DVN ��

7KLV IODJ LQGLFDWHV ZKHWKHU 0& SURJUDP H[HFXWLRQ KDV EHHQ VWRSSHG WR ZDLW IRU
DQ 0 FRGH UHVHW� :KHQ WKLV IODJ LV 21� 0& SURJUDP H[HFXWLRQ ZRQ·W FRQWLQXH
XQWLO WKH0&RGH5HVHW %LW LV WXUQHG21 DQG WKHQ2)) DJDLQ� 7KH VWDQGE\ VWDWXV
RFFXUV ZKHQ DQ 0 FRGH IURP � WR ��� LV RXWSXW�

7KH 0HPRU\ 5XQ )ODJ ZLOO JR 21 ZKHQ WKLV IODJ LV 21�

,W LV FRQYHQLHQW WR XVH WKLV IODJ ZKHQ GHWHUPLQLQJ ZKHWKHU DQ 0 FRGH VWDQGV E\
IRU DQ 0 FRGH UHVHW �0 FRGHV � WR ���� RU QRW �0 FRGHV ��� WR �����

7KH 0 &RGH 5HVHW 6WDQGE\ )ODJV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q����
Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 0 &RGH 5HVHW 6WDQGE\ )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ ZDLWLQJ IRU DQ 0 FRGH UHVHW�
� 2)) ZKHQ QRW ZDLWLQJ IRU DQ 0 FRGH UHVHW�

������:RUG Q��� %LW ��� 0 6WUREH )ODJ �7DVN ��

7KLV IODJ LQGLFDWHV ZKHWKHU DQ 0 FRGH LV EHLQJ RXWSXW� 7KH 0 6WUREH )ODJV IRU
WDVNV �� �� DQG � �ELW �� LQZRUGV Q���� Q���� DQG Q���� RSHUDWH LQ WKH VDPHZD\�

6LJQDO 7KH 0 6WUREH )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKHUH LV DQ 0 FRGH RXWSXW �� WR �����
� 2)) ZKHQ WKHUH LVQ·W DQ 0 FRGH RXWSXW�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7LPLQJ &KDUW �

0 &RGH 5HVHW %LW
�Q�� ELW ���

3URJUDP H[HFXWLRQ

0 FRGH RXWSXW

0 6WUREH )ODJ
�Q��� ELW ���

�� PV PLQ�

7LPLQJ &KDUW �

0 &RGH 5HVHW %LW
�Q�� ELW ���

3URJUDP H[HFXWLRQ

0 FRGH RXWSXW

0 6WUREH )ODJ
�Q��� ELW ���

21 VR WKH 0 FRGH LVQ·W RXWSXW�

������:RUG Q��� %LW ��� &\FOH 6WDUW 5HFHLYHG )ODJ �7DVN ��
7KLV IODJ LV WXUQHG 21 ZKHQ WKH XS�GLIIHUHQWLDWLRQ RI WKH &\FOH 6WDUW %LW LV UH�
FHLYHG� 8VH WKLV IODJ WR FRQWURO &\FOH 6WDUW %LW WLPLQJZKHQ H[HFXWLQJ RQH EORFN DW
D WLPH �VLQJOH EORFN H[HFXWLRQ��

7KH &\FOH 6WDUW 5HFHLYHG )ODJV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q���� Q����
DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH &\FOH 6WDUW 5HFHLYHG )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ D YDOLG &\FOH 6WDUW %LW VLJQDO KDV EHHQ UHFHLYHG�
� 2)) ZKHQ WKH &\FOH 6WDUW %LW VLJQDO LV 2))�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7LPLQJ &KDUW

&\FOH 6WDUW %LW
�Q�� ELW ���

&\FOH 6WDUW
5HFHLYHG )ODJ
�Q��� ELW ���

6LQJOH %ORFN %LW
�Q�� ELW ���

3URJUDP H[HFXWLRQ

�� PV PLQ� �� PV PLQ�

������:RUG Q��� %LW ��� 7HDFKLQJ $GGUHVV 6HWWLQJ &RPSOHWHG �7DVN ��
7KLV IODJ LV WXUQHG21ZKHQ WKH7HDFKLQJ $GGUHVV6HW %LW·V SURFHVVLQJ KDV EHHQ
FRPSOHWHG� 8VH WKLV IODJ WRJHWKHU ZLWK WKH 7HDFKLQJ $GGUHVV 6HW %LW�
7KH 7HDFKLQJ $GGUHVV 6HWWLQJ &RPSOHWHG )ODJV IRU WDVNV �� �� DQG � �ELW �� LQ
ZRUGV Q���� Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 7HDFKLQJ $GGUHVV 6HWWLQJ &RPSOHWHG )ODJ VHWWLQJV KDYH WKH IROORZLQJ
PHDQLQJV�

6LJQDO 0HDQLQJ
� �2))�WR�21� *RHV 21 ZKHQ WKH WHDFKLQJ DGGUHVV VHWWLQJ LV FRPSOHWHG�

� �21�WR�2))� *RHV 2)) ZKHQ WKH 7HDFKLQJ $GGUHVV 6HW %LW JRHV 2))�

7LPLQJ &KDUW

7HDFKLQJ $GGUHVV 6HW %LW
�Q�� ELW ���

7HDFKLQJ 6WDUW $GGUHVV
�P����

7HDFKLQJ $GGUHVV 6HWWLQJ
&RPSOHWHG )ODJ
�Q��� ELW ���

7HDFKLQJ DGGUHVV

�� PV PLQ� �� PV PLQ�

7KH WHDFKLQJ DGGUHVV
LV VHW WR ����

������:RUG Q��� %LW ��� 7HDFKLQJ &RPSOHWHG )ODJ �7DVN ��
7KLV IODJ LV WXUQHG 21 ZKHQ WKH 7HDFKLQJ %LW·V SURFHVVLQJ KDV EHHQ FRPSOHWHG�
8VH WKLV IODJ WRJHWKHU ZLWK WKH 7HDFKLQJ %LW�
7KH 7HDFKLQJ &RPSOHWHG )ODJV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q���� Q����
DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 7HDFKLQJ &RPSOHWHG )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� �2))�WR�21� *RHV 21 ZKHQ WHDFKLQJ LV FRPSOHWHG�

� �21�WR�2))� *RHV 2)) ZKHQ WKH 7HDFKLQJ %LW JRHV 2))�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7LPLQJ &KDUW

7HDFKLQJ %LW
�Q�� ELW ���

7HDFKLQJ
&RPSOHWHG
)ODJ
�Q��� ELW ���

7HDFKLQJ 7\SH %LW
�Q�� ELW ���

$W WKLV SRLQW WKH SUHVHQW
YDOXHV DUH UHDG LQWR '0
LQ RUGHU�

)L[HG

������:RUG Q��� %LW ��� 7HDFKLQJ (UURU )ODJ �7DVN ��
7KLV IODJ LV WXUQHG 21 ZKHQ D WHDFKLQJ HUURU RFFXUV� :KHQ DQ HUURU KDV RF�
FXUUHG� WKH 7HDFKLQJ &RPSOHWHG )ODJ DQG 7HDFKLQJ $GGUHVV 6HWWLQJ &RPSOHWHG
)ODJ ZLOO EH WXUQHG 21 DW WKH VDPH WLPH�
)RU H[DPSOH� HUURUV ZLOO RFFXU LQ WKH IROORZLQJ FDVHV�
� 7HDFKLQJ %LW LV WXUQHG 21� EXW WKH RULJLQ LVQ·W IL[HG�
� 7HDFKLQJ DGGUHVV LVQ·W ZLWKLQ WKH DFFHSWDEOH UDQJH �� WR ������
7KH 7HDFKLQJ (UURU )ODJV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q���� Q���� DQG
Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 7HDFKLQJ (UURU )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� �2))�WR�21� *RHV 21 ZKHQ D WHDFKLQJ HUURU RFFXUV�

� �21�WR�2))� *RHV 2)) WKH QH[W WLPH WKDW WHDFKLQJ LV FRPSOHWHG QRUPDOO\ RU
WHDFKLQJ DGGUHVV VHWWLQJ LV FRPSOHWHG QRUPDOO\�

7LPLQJ &KDUW

7HDFKLQJ %LW
�Q�� ELW ���

7HDFKLQJ &RPSOHWHG )ODJ
�Q��� ELW ���

7HDFKLQJ (UURU )ODJ
�Q��� ELW ���

7HDFKLQJ $GGUHVV
6HW %LW �Q�� ELW ���

7HDFKLQJ $GGUHVV 6HW�
WLQJ &RPSOHWHG )ODJ
�Q��� ELW ���

(UURU RFFXUV� 5HVHW

�� PV PLQ� �� PV PLQ�

�� PV PLQ� �� PV PLQ�

������:RUG Q��� %LW ��� 7HDFKLQJ $GGUHVV 2YHU )ODJ �7DVN ��
7KLV IODJ LV WXUQHG 21 ZKHQ WKH 7HDFKLQJ %LW LV WXUQHG 21� EXW WKH SRVLWLRQ GDWD
DGGUHVV VHW LQ WKH0HPRU\ 3DUDPHWHU (GLW PHQX �D VXEPHQX RI WKH (GLW 0&3D�
UDPHWHUV PHQX� LVQ·W ZLWKLQ WKH DFFHSWDEOH UDQJH� 7KH 7HDFKLQJ &RPSOHWHG
)ODJ ZLOO EH WXUQHG 21 DW WKH VDPH WLPH�
7KH 7HDFKLQJ $GGUHVV 2YHU )ODJV IRU WDVNV �� �� DQG � �ELW �� LQ ZRUGV Q����
Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

6LJQDO 7KH 7HDFKLQJ $GGUHVV 2YHU )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� �2))�WR�21� *RHV 21 ZKHQ WKH SRVLWLRQ GDWD DGGUHVV H[FHHGV WKH UDQJH�

� �21�WR�2))� *RHV 2)) ZKHQ WHDFKLQJ DGGUHVV VHWWLQJ LV FRPSOHWHG QRUPDOO\
RU WHDFKLQJ LV FRPSOHWHG QRUPDOO\�

7LPLQJ &KDUW

7HDFKLQJ %LW
�Q�� ELW ���

7HDFKLQJ &RPSOHWHG )ODJ
�Q��� ELW ���

7HDFKLQJ $GGUHVV 2YHU )ODJ
�Q��� ELW ���

7HDFKLQJ $GGUHVV 6HW %LW
�Q�� ELW ���

7HDFKLQJ $GGUHVV 6HWWLQJ
&RPSOHWHG )ODJ
�Q��� ELW ���

(UURU RFFXUV� 5HVHW

�� PV PLQ� �� PV PLQ�

�� PV PLQ� �� PV PLQ�

������:RUG Q��� %LW ��� 5HIHUHQFH 2ULJLQ )ODJ �;�D[LV�
7KLV IODJ LV WXUQHG 21ZKHQ WKH D[LV UHDFKHV RU SDVVHV WKH UHIHUHQFH RULJLQ DQG
LV ZLWKLQ WKH LQ SRVLWLRQ UDQJH VSHFLILHG LQ WKH V\VWHP SDUDPHWHUV�

7KH 5HIHUHQFH2ULJLQ )ODJV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q���� Q����
DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 5HIHUHQFH 2ULJLQ )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH D[LV LV ZLWKLQ WKH UHIHUHQFH RULJLQ·V LQ SRVLWLRQ UDQJH�
� 2)) ZKHQ WKH D[LV LVQ·W ZLWKLQ WKH UHIHUHQFH RULJLQ·V LQ SRVLWLRQ UDQJH�

������:RUG Q��� %LW ��� :RUNSLHFH 2ULJLQ )ODJ �;�D[LV�
7KLV IODJ LV WXUQHG21ZKHQ WKH D[LV UHDFKHV RU SDVVHV WKHZRUNSLHFH RULJLQ DQG
LV ZLWKLQ WKH LQ SRVLWLRQ UDQJH VSHFLILHG LQ WKH V\VWHP SDUDPHWHUV�

7KH:RUNSLHFH2ULJLQ )ODJV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q���� Q����
DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH :RUNSLHFH 2ULJLQ )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH D[LV LV ZLWKLQ WKH ZRUNSLHFH RULJLQ·V LQ SRVLWLRQ UDQJH�
� 2)) ZKHQ WKH D[LV LVQ·W ZLWKLQ WKH ZRUNSLHFH RULJLQ·V LQ SRVLWLRQ UDQJH�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

������:RUG Q��� %LW ��� 03* 2SHUDWLRQ )ODJ �;�D[LV�
7KLV IODJ LV WXUQHG 21 ZKHQ WKH (QDEOH 03* %LW LV WXUQHG 21 DQG 03* RSHUD�
WLRQ LV EHLQJ SHUIRUPHG� 7KH IROORZLQJ FRPPDQGV FDQ·W EH SHUIRUPHG ZKLOH WKLV
IODJ LV 21�

2ULJLQ 6HDUFK
5HIHUHQFH 2ULJLQ 5HWXUQ
-RJJLQJ
6HUYR /RFN
6HUYR )UHH
&XUUHQW 3RVLWLRQ 3UHVHW

7KLV IODJ LV WXUQHG 21 DW WKH VDPH WLPH DV WKH %XV\ )ODJ� DQG LV WXUQHG 2))
ZKHQ WKH (QDEOH 03* %LW LV WXUQHG 2))�
7KH 03* 2SHUDWLRQ )ODJV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q���� Q����
DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 03* 2SHUDWLRQ )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ 03* RSHUDWLRQ LV EHLQJ SHUIRUPHG�
� 2)) ZKHQ 03* RSHUDWLRQ LVQ·W EHLQJ SHUIRUPHG�

7LPLQJ &KDUW

(QDEOH 03* %LW
�Q�� ELW ���

$[LV 2SHUDWLQJ )ODJ
�Q��� ELW ���

3RVLWLRQLQJ &RPSOHWHG
)ODJ �Q��� ELW ���

%XV\ )ODJ
�Q��� ELW ���

03* SXOVH LQSXW

�� PV PLQ� �� PV PLQ�

03* 2SHUDWLRQ )ODJ
�Q��� ELW ���

������:RUG Q��� %LW ��� %XV\ )ODJ �;�D[LV�
7KLV IODJ LV WXUQHG21ZKHQ D FRPPDQG LV EHLQJ H[HFXWHG LQPDQXDO PRGH� 7KH
%XV\ )ODJ ZLOO EH WXUQHG 21 ZKHQ RQH RI WKH IROORZLQJ FRPPDQGV DUH EHLQJ
H[HFXWHG�

2ULJLQ 6HDUFK
5HIHUHQFH 2ULJLQ 5HWXUQ
-RJJLQJ
6HUYR /RFN
6HUYR )UHH
&XUUHQW 3RVLWLRQ 3UHVHW
03* 2SHUDWLRQ

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7KH%XV\)ODJZLOO EH WXUQHG2))ZKHQ WKH ELW FRQWUROOLQJ WKH FRPPDQG LV WXUQHG
2))� $QRWKHU FRPPDQG FDQ·W EH UHFHLYHG ZKLOH WKH %XV\ )ODJ LV 21�

7KH %XV\ )ODJV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q���� Q���� DQG Q����
RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH %XV\ )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� �2))�WR�21� *RHV 21 ZKHQ D FRPPDQG LV H[HFXWHG LQ PDQXDO PRGH�
� 6WD\V 21 ZKLOH WKH PDQXDO PRGH FRPPDQG LV EHLQJ SURFHVVHG�

� �21�WR�2))� *RHV 2)) ZKHQ WKH FRPPDQG·V FRQWURO ELW LV WXUQHG 2))�

7LPLQJ &KDUW

5HIHUHQFH 2ULJLQ 5H�
WXUQ %LW �Q�� ELW ���

%XV\ )ODJ
�Q��� ELW ���

�� PV PLQ� �� PV PLQ�
7KH %XV\ )ODJ JRHV 2)) DIWHU WKH
5HIHUHQFH 2ULJLQ 5HWXUQ FRPPDQG
LV FRPSOHWHG DQG WKH 5HIHUHQFH
2ULJLQ 5HWXUQ %LW LV WXUQHG 2))�

5HIHUHQFH 2ULJLQ 5H�
WXUQ %LW �Q�� ELW ���

%XV\ )ODJ
�Q��� ELW ���

�� PV PLQ� �� PV PLQ�

7KH %XV\ )ODJ DOVR JRHV 2)) ZKHQ
WKH 5HIHUHQFH 2ULJLQ 5HWXUQ FRP�
PDQG LV LQWHUUXSWHG E\ WXUQLQJ WKH
5HIHUHQFH 2ULJLQ 5HWXUQ %LW 2))�

2ULJLQ UHWXUQ

2ULJLQ UHWXUQ

������:RUG Q��� %LW ��� 7UDQVPLVVLRQ �� &RPSOHWHG )ODJ
7KLV IODJ LQGLFDWHVZKHWKHU WUDQVPLVVLRQ �� KDV EHHQ FRPSOHWHG� 8VH WKLV IODJ WR
GHWHUPLQH ZKHQ WR WXUQ 2)) WKH 7UDQVPLVVLRQ �� &RQWURO %LW� 7KLV IODJ ZRQ·W EH
WXUQHG2)) XQWLO WKH 7UDQVPLVVLRQ ��&RQWURO %LW LV WXUQHG2))� HYHQ LI WKH WUDQV�
PLVVLRQ KDV EHHQ FRPSOHWHG� 7KH 5HFHSWLRQ �� &RQWURO %LW·V VLJQDO FDQ·W EH UH�
FHLYHG ZKLOH WKLV IODJ LV 21�

7KH 7UDQVPLVVLRQ ��� ��� DQG �� &RPSOHWHG )ODJV �ELW �� LQ ZRUGV Q���� Q����
DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 7UDQVPLVVLRQ �� &RPSOHWHG )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� �2))�WR�21� *RHV 21 ZKHQ WUDQVPLVVLRQ �� SURFHVVLQJ LV FRPSOHWHG�

� �21�WR�2))� *RHV 2)) ZKHQ WKH 7UDQVPLVVLRQ �� &RQWURO %LW LV WXUQHG 2))�

7LPLQJ &KDUW

7UDQVPLVVLRQ �� &RQWURO %LW
�Q ELW ���

7UDQVPLVVLRQ �� &RPSOHWHG )ODJ
�Q��� ELW ���

�� PV PLQ� �� PV PLQ�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

������:RUG Q��� %LW ��� 5HFHSWLRQ �� &RPSOHWHG )ODJ
7KLV IODJ LQGLFDWHV ZKHWKHU UHFHSWLRQ �� IURP WKH 0& 8QLW KDV EHHQ FRPSOHWHG�
8VH WKLV IODJ WR GHWHUPLQH ZKHQ WR WXUQ 2)) WKH 5HFHSWLRQ �� &RQWURO %LW� 7KLV
IODJ ZRQ·W EH WXUQHG2)) XQWLO WKH 5HFHSWLRQ �� &RQWURO %LW LV WXUQHG2))� HYHQ LI
WKH UHFHSWLRQ KDV EHHQ FRPSOHWHG� 7KH 7UDQVPLVVLRQ �� &RQWURO %LW·V VLJQDO
FDQ·W EH UHFHLYHG ZKLOH WKLV IODJ LV 21�

7KH 5HFHSWLRQ ��� ��� DQG �� &RPSOHWHG )ODJV �ELW �� LQ ZRUGV Q���� Q���� DQG
Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 5HFHSWLRQ �� &RPSOHWHG )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� �2))�WR�21� *RHV 21 ZKHQ UHFHSWLRQ �� SURFHVVLQJ LV FRPSOHWHG�

� �21�WR�2))� *RHV 2)) ZKHQ WKH 5HFHSWLRQ �� &RQWURO %LW LV WXUQHG 2))�

7LPLQJ &KDUW

5HFHSWLRQ �� &RQWURO %LW
�Q ELW ���

5HFHSWLRQ �� &RPSOHWHG )ODJ
�Q��� ELW ���

�� PV PLQ� �� PV PLQ�

������:RUG Q��� %LW ��� 7UDQVIHU �� (UURU )ODJ
7KLV IODJ LV WXUQHG 21 ZKHQ DQ HUURU RFFXUUHG GXULQJ H[HFXWLRQ RI WUDQVPLVVLRQ
�� RU UHFHSWLRQ ��� VR WKH FRPPDQG FRXOGQ·W EH FRPSOHWHG QRUPDOO\� 7KLV IODJ LV
WXUQHG21 DW WKH VDPH WLPH DV WKH 7UDQVPLVVLRQ�5HFHSWLRQ �� &RPSOHWHG )ODJ�
LW LV WXUQHG 2)) WKH QH[W WLPH WKH 7UDQVPLVVLRQ�5HFHSWLRQ �� &RPSOHWHG )ODJ LV
WXUQHG 21 DIWHU D QRUPDO GDWD WUDQVIHU�

7KH 7UDQVIHU ��� ��� DQG �� (UURU )ODJV �ELW �� LQ ZRUGV Q���� Q���� DQG Q����
RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 7UDQVIHU �� (UURU )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� �2))�WR�21� *RHV 21 ZKHQ DQ HUURU RFFXUV LQ WUDQVPLVVLRQ�UHFHSWLRQ ���

� �21�WR�2))� *RHV 2)) WKH QH[W WLPH WUDQVPLVVLRQ�UHFHSWLRQ �� LV FRPSOHWHG
QRUPDOO\�

7LPLQJ &KDUW

7UDQVPLVVLRQ �� &RQWURO %LW
RU 5HFHSWLRQ �� &RQWURO %LW
�Q ELW �� RU Q ELW ���

�� PV
PLQ�

�� PV
PLQ�

7UDQVIHU �� (UURU )ODJ
�Q��� ELW ���

7UDQVPLVVLRQ �� &RPSOHWHG )ODJ
RU 5HFHSWLRQ �� &RPSOHWHG )ODJ
�Q��� ELW �� RU Q��� ELW ���

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

������:RUG Q��� %LW ��� 2YHUULGH 'DWD $ODUP )ODJ �;�D[LV�
:KHQ WKH RYHUULGH VHWWLQJ FRPPDQG LV H[HFXWHG E\ WXUQLQJ 21 WKH 2YHUULGH
6HWWLQJ %LW �Q�� ELW ���� WKH RYHUULGH GDWD VHW LQ '0 ZRUG P��� LV FKHFN DQG WKLV
IODJ LV WXUQHG21 LI WKH GDWD LV LQFRUUHFW� $Q HUURU ZLOO RFFXU LI WKH GDWD LVQ·W %&' RU
LVQ·W ZLWKLQ WKH DFFHSWDEOH UDQJH ���� WR ������� 7KH IODJZLOO EH WXUQHG2))ZKHQ
WKH RYHUULGH VHWWLQJ FRPPDQG LV H[HFXWHG DQG WKH RYHUULGH GDWD LV FRUUHFW�
7KH 2YHUULGH 'DWD $ODUP )ODJV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q����
Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 2YHUULGH 'DWD $ODUP )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� �2))�WR�21� *RHV 21 ZKHQ WKH RYHUULGH VHWWLQJ FRPPDQG LV H[HFXWHG DQG

WKH RYHUULGH GDWD LV LQFRUUHFW�
� �21�WR�2))� *RHV 2)) ZKHQ WKH RYHUULGH VHWWLQJ FRPPDQG LV H[HFXWHG DQG

WKH RYHUULGH GDWD LV FRUUHFW�

7LPLQJ &KDUW

2YHUULGH 6HWWLQJ %LW
�Q�� ELW ���

�� PV PLQ� �� PV PLQ�

2YHUULGH 'DWD $ODUP )ODJ
�Q��� ELW ���

2YHUULGH 'DWD
�P����

����� �����

������:RUG Q��� %LWV �� WR ��� =RQH )ODJV �;�D[LV�
:RUG Q���ELWV �� WKURXJK �� DUH WKH IODJV IRU ]RQHV � WKURXJK ��7KHVH IODJVDUH
WXUQHG 21 ZKHQ WKH D[LV LV ZLWKLQ WKH ]RQH VSHFLILHG LQ WKH ]RQH SDUDPHWHUV�

&&: 3UHVHQW YDOXH &:3UHVHQW YDOXH

=RQH )ODJ 2)) =RQH )ODJ 21

=RQH VHWWLQJ

7KH =RQH )ODJV IRU WKH <� =� DQG 8 D[HV �ELWV �� WR �� LQ ZRUGV Q���� Q���� DQG
Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH =RQH )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ D[LV LV ZLWKLQ WKH ]RQH·V UDQJH�
� 2)) ZKHQ D[LV LV RXWVLGH RI WKH ]RQH·V UDQJH�

������:RUG Q��� %LW ��� 6HUYR /RFN 21 )ODJ �;�D[LV�
7KLV IODJ LV WXUQHG 21 ZKHQ WKH VHUYR ORFN LV 21� 7KH VHUYR ORFN LV D VWDWXV WKDW
RXWSXWV D 5XQ FRPPDQG WR WKH VHUYRGULYHU DQG IRUPV D SRVLWLRQ ORRS� ([HFXWH
SRVLWLRQLQJ IXQFWLRQVZKHQ WKLV IODJ LV21� DQ HUURU ZLOO RFFXU LI WKH\ DUH H[HFXWHG
ZKHQ WKLV IODJ LV 2))�
7KH 6HUYR /RFN 21 )ODJV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q���� Q����
DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 6HUYR /RFN 21 )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH VHUYR ORFN LV 21�
� 2)) ZKHQ WKH VHUYR ORFN LV 2))�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7LPLQJ &KDUW

6HUYR /RFN %LW
�Q�� ELW ���

�� PV PLQ� �� PV PLQ�

6HUYR /RFN 21 )ODJ
�Q��� ELW ���

%XV\ )ODJ
�Q��� ELW ���

������:RUG Q��� %LW ��� 1R 2ULJLQ )ODJ �;�D[LV�
7KLV IODJ LV WXUQHG 21 ZKHQ WKH UHIHUHQFH RULJLQ LVQ·W IL[HG� ,Q DXWRPDWLF PRGH�
H[HFXWH SRVLWLRQLQJ IXQFWLRQV ZKHQ WKLV IODJ LV 2))� ,Q PDQXDO PRGH� H[HFXWH
RULJLQ UHWXUQV ZKHQ WKLV IODJ LV 2))� $Q HUURU ZLOO RFFXU LI WKHVH RSHUDWLRQV DUH
H[HFXWHG ZKHQ WKLV IODJ LV 21�

7KH 1R 2ULJLQ )ODJ ZLOO EH WXUQHG 21 LQ WKH IROORZLQJ FDVHV�

� 7KH SRZHU LV WXUQHG 21 DQG WKH PDFKLQH SDUDPHWHU·V RULJLQ VHDUFK PHWKRG
LVQ·W VHW WR ´VHW RULJLQ DW SRZHU RQ�µ

� $Q RULJLQ VHDUFK RSHUDWLRQ LV VWDUWHG�

� $Q HQFRGHU ZLULQJ GLVFRQQHFW HUURU KDV RFFXUUHG�

7KH RULJLQ ZLOO EH IL[HG DQG WKH 1R2ULJLQ )ODJ ZLOO EH WXUQHG 2)) LQ WKH IROORZLQJ
FDVHV�

� 7KH SRZHU LV WXUQHG 21 DQG WKH PDFKLQH SDUDPHWHU·V RULJLQ VHDUFK PHWKRG LV
VHW WR ´VHW RULJLQ DW SRZHU RQ�µ

� $Q RULJLQ VHDUFK RSHUDWLRQ LV FRPSOHWHG QRUPDOO\�

� $ FXUUHQW SRVLWLRQ SUHVHW FRPPDQG LV FRPSOHWHG�

� $ *�� IXQFWLRQ �&+$1*( 5()(5(1&( &225',1$7( 6<67(0 39� LV
H[HFXWHG�

7KH 1R 2ULJLQ )ODJV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q���� Q���� DQG
Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 1R 2ULJLQ )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH ORFDWLRQ RI WKH UHIHUHQFH RULJLQ LV IL[HG�
� 2)) ZKHQ WKH ORFDWLRQ RI WKH UHIHUHQFH RULJLQ LVQ·W IL[HG�

7LPLQJ &KDUW

2ULJLQ 6HDUFK %LW
�Q�� ELW ���

1R 2ULJLQ )ODJ
�Q��� ELW ���

2ULJLQ 6HDUFK

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

������:RUG Q��� %LW ��� $[LV 2SHUDWLQJ )ODJ �;�D[LV�
7KLV IODJ LV WXUQHG 21ZKHQ D[LV LV RSHUDWLQJ� $Q RSHUDWLQJ D[LV LV DQ D[LV WKDW LV
EHLQJ JLYHQ D FRPPDQG YDOXH WR PRYH WKH D[LV� )RU H[DPSOH� ZKHQ WKH D[LV LV
EHLQJ RSHUDWHGZLWK D WUDSH]RLGDO FXUYH� WKH D[LV LV RSHUDWLQJ IURP WKH VWDUW RI WKH
DFFHOHUDWLRQ FRPPDQG WR WKH HQG RI WKH GHFHOHUDWLRQ FRPPDQG� 8VH WKLV IODJ WR
GHWHUPLQH ZKHQ WKH D[LV KDV VWRSSHG DIWHU H[HFXWLQJ D GHFHOHUDWLRQ VWRS FRP�
PDQG�

7KH $[LV 2SHUDWLQJ )ODJV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q���� Q����
DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH $[LV 2SHUDWLQJ )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ DQ D[LV PRYHPHQW FRPPDQG LV EHLQJ H[HFXWHG�
� 2)) ZKHQ DQ D[LV PRYHPHQW FRPPDQG LVQ·W EHLQJ H[HFXWHG�

7LPLQJ &KDUW 7KH IROORZLQJ H[DPSOH VKRZV D WUDSH]RLGDO VSHHG RXWSXW WR WKH PRWRU�

6SHHG FRPPDQG

6SHHG FRPPDQG WR WKH PRWRU

$[LV 2SHUDWLQJ )ODJ
�Q��� ELW ���

������:RUG Q��� %LW ��� 3RVLWLRQLQJ &RPSOHWHG )ODJ �;�D[LV�
7KLV IODJ LV WXUQHG 21 ZKHQ WKH D[LV UHDFKHV LWV WDUJHW SRVLWLRQ LQ D SRVLWLRQLQJ
RSHUDWLRQ DQG WKH D[LV LV ZLWKLQ WKH LQ SRVLWLRQ UDQJH VSHFLILHG LQ WKH V\VWHP SD�
UDPHWHUV� 8VH WKLV IODJ DV D FRQGLWLRQ WR FKHFNZKHQ WKH WDUJHW SRVLWLRQ KDV EHHQ
UHDFKHG DQG WKH QH[W IXQFWLRQ FDQ EH H[HFXWHG�

2QFH WKH D[LV HQWHUV WKH LQ SRVLWLRQ UDQJH RI WKH WDUJHW SRVLWLRQ DQG WKH 3RVLWLRQ�
LQJ &RPSOHWHG )ODJ LV WXUQHG 21� WKH IODJ ZLOO UHPDLQ 21 XQWLO WKH QH[W SRVLWLRQ�
LQJ RSHUDWLRQ LV SHUIRUPHG� HYHQ LI WKH D[LV OHDYHV WKH LQ SRVLWLRQ UDQJH�

7KH 3RVLWLRQLQJ &RPSOHWHG )ODJ ZLOO EH WXUQHG 21 LI WKH SRVLWLRQLQJ RSHUDWLRQ LV
LQWHUUXSWHG EHIRUH WKH WDUJHW SRVLWLRQ LV UHDFKHG EXW WKH D[LV LV ZLWKLQ WKH LQ SRVL�
WLRQ UDQJH�

,Q SRVLWLRQ FKHFNV DUH SHUIRUPHG UHJXODUO\ GXULQJ 03* RSHUDWLRQ DQG WKLV IODJ
ZLOO EH WXUQHG 21 ZKHQ WKH D[LV LV ZLWKLQ WKH LQ SRVLWLRQ UDQJH�

:KHQ D SRVLWLRQLQJ RSHUDWLRQ LV VWDUWHG� WKH 3RVLWLRQLQJ &RPSOHWHG )ODJ ZLOO EH
WXUQHG 2)) DW WKH VDPH WLPH WKDW WKH $[LV 2SHUDWLQJ )ODJ LV WXUQHG 21�

7KH 3RVLWLRQLQJ &RPSOHWHG )ODJV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q����
Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 3RVLWLRQLQJ &RPSOHWHG )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH D[LV LV ZLWKLQ WKH LQ SRVLWLRQ UDQJH�
� 2)) ZKHQ WKH D[LV LVQ·W ZLWKLQ WKH LQ SRVLWLRQ UDQJH�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

7LPLQJ &KDUW

7LPH UHTXLUHG WR HQWHU
WKH LQ SRVLWLRQ�

$[LV 2SHUDWLQJ )ODJ
�Q��� ELW ���

3RVLWLRQLQJ &RPSOHWHG )ODJ
�Q��� ELW ���

������:RUG Q��� %LW ��� (UURU &RXQWHU $ODUP )ODJ �;�D[LV�
7KLV IODJ LV WXUQHG21ZKHQ WKH FRXQW LQ WKH HUURU FRXQWHU H[FHHG WKH ´HUURU ZDUQ
FRXQWµ VSHFLILHG LQ WKH 6HUYR 3DUDPHWHUV� 7KLV IODJ ZLOO EH WXUQHG 21 DV D ZDUQ�
LQJ� EXW WKH SRVLWLRQLQJ RSHUDWLRQ ZLOO FRQWLQXH DV QRUPDO�
7KH (UURU &RXQWHU $ODUP )ODJV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q����
Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH (UURU &RXQWHU $ODUP )ODJ VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH HUURU FRXQWHU H[FHHGV WKH HUURU ZDUQ FRXQW�
� 2)) ZKHQ WKH HUURU FRXQWHU LV OHVV WKDQ WKH HUURU ZDUQ FRXQW�

������:RUG Q��� %LW ��� &&: /LPLW ,QSXW �;�D[LV�
7KLV IODJ LV WXUQHG 21ZKHQ WKH &&: OLPLW LQSXW LV 21� LW LV WXUQHG2)) ZKHQ WKH
&&: OLPLW LQSXW LV 2))� 7KH &&: /LPLW ,QSXWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ
ZRUGV Q���� Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH &&: /LPLW ,QSXW VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH &&: OLPLW LQSXW LV 21�
� 2)) ZKHQ WKH &&: OLPLW LQSXW LV 2))�

������:RUG Q��� %LW ��� &: /LPLW ,QSXW �;�D[LV�
7KLV IODJ LV WXUQHG 21 ZKHQ WKH &: OLPLW LQSXW LV 21� LW LV WXUQHG 2)) ZKHQ WKH
&: OLPLW LQSXW LV 2))� 7KH &: /LPLW ,QSXWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ
ZRUGV Q���� Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH &: /LPLW ,QSXW VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH &: OLPLW LQSXW LV 21�
� 2)) ZKHQ WKH &: OLPLW LQSXW LV 2))�

������:RUG Q��� %LW ��� 2ULJLQ 3UR[LPLW\ ,QSXW �;�D[LV�
7KLV IODJ LV WXUQHG 21 ZKHQ WKH RULJLQ SUR[LPLW\ LQSXW LV 21� LW LV WXUQHG 2))
ZKHQ WKH RULJLQ SUR[LPLW\ LQSXW LV 2))� 7KH RULJLQ SUR[LPLW\ LQSXWV IRU WKH <� =�
DQG 8 D[HV �ELW �� LQ ZRUGV Q���� Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH 2ULJLQ 3UR[LPLW\ ,QSXW VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH RULJLQ SUR[LPLW\ LQSXW LV 21�
� 2)) ZKHQ WKH RULJLQ SUR[LPLW\ LQSXW LV 2))�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

������:RUG Q��� %LW ��� (PHUJHQF\ 6WRS ,QSXW �;�D[LV�
7KLV IODJ LV WXUQHG 21 ZKHQ WKH HPHUJHQF\ VWRS LQSXW LV 21� LW LV WXUQHG 2))
ZKHQ WKH HPHUJHQF\ VWRS LQSXW LV 2))� 7KH HPHUJHQF\ VWRS LQSXWV IRU WKH <� =�
DQG 8 D[HV �ELW �� LQ ZRUGV Q���� Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH (PHUJHQF\ 6WRS ,QSXW VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH HPHUJHQF\ VWRS LQSXW LV 21�
� 2)) ZKHQ WKH HPHUJHQF\ VWRS LQSXW LV 2))�

������:RUG Q��� %LW ��� $ODUP ,QSXW �;�D[LV�
7KLV IODJ LV WXUQHG 21 ZKHQ WKH GULYHU DODUP LQSXW LV 21� LW LV WXUQHG 2)) ZKHQ
WKH DODUP LQSXW LV 2))� 7KH DODUP LQSXWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV
Q���� Q���� DQG Q���� RSHUDWH LQ WKH VDPH ZD\�

6LJQDO 7KH $ODUP ,QSXW VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH GULYHU DODUP LQSXW LV 21�
� 2)) ZKHQ WKH GULYHU DODUP LQSXW LV 2))�

������:RUG Q��� %LW ��� 5XQ &RPPDQG 2XWSXW �;�D[LV�
7KLV IODJ LV WXUQHG21ZKHQ WKH5XQ FRPPDQG RXWSXW LV EHLQJ RXWSXW� LW LV WXUQHG
2)) ZKHQ WKH 5XQ FRPPDQG RXWSXW LVQ·W EHLQJ RXWSXW� 7KH 5XQ FRPPDQG RXW�
SXWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q���� Q���� DQG Q���� RSHUDWH LQ
WKH VDPH ZD\�

6LJQDO 7KH 5XQ &RPPDQG 2XWSXW VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH UXQ FRPPDQG RXWSXW LV EHLQJ RXWSXW�
� 2)) ZKHQ WKH UXQ FRPPDQG RXWSXW LVQ·W EHLQJ RXWSXW�

������:RUG Q��� %LW ��� $ODUP 5HVHW 2XWSXW �;�D[LV�
7KLV IODJ LV WXUQHG 21 ZKHQ WKH GULYHU DODUP UHVHW RXWSXW LV EHLQJ RXWSXW� LW LV
WXUQHG 2)) ZKHQ WKH DODUP UHVHW RXWSXW LVQ·W EHLQJ RXWSXW� 7KH DODUP UHVHW RXW�
SXWV IRU WKH <� =� DQG 8 D[HV �ELW �� LQ ZRUGV Q���� Q���� DQG Q���� RSHUDWH LQ
WKH VDPH ZD\�

6LJQDO 7KH $ODUP 5HVHW 2XWSXW VHWWLQJV KDYH WKH IROORZLQJ PHDQLQJV�

6LJQDO 0HDQLQJ
� 21 ZKHQ WKH GULYHU DODUP UHVHW RXWSXW LV EHLQJ RXWSXW�
� 2)) ZKHQ WKH GULYHU DODUP UHVHW RXWSXW LVQ·W EHLQJ RXWSXW�

,QWHUIDFH %LW 6SHFLILFV 6HFWLRQ ���



���

6(&7,21 �
)L[LQJ WKH 2ULJLQ

7KLV VHFWLRQ GHVFULEHV KRZ WR IL[ WKH ORFDWLRQ RI WKH RULJLQ XVHG DV D UHIHUHQFH SRLQW LQ SRVLWLRQLQJ RSHUDWLRQV�

��� ,QWURGXFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HQVRUV 5HTXLUHG IRU DQ 2ULJLQ 6HDUFK ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2ULJLQ 6HDUFK 3DUDPHWHUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2ULJLQ 6HDUFK 3DWWHUQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� %DVLF 2ULJLQ 6HDUFK 3DWWHUQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HYHUVH�PRGH 2ULJLQ 6HDUFKHV � ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HYHUVH�PRGH 2ULJLQ 6HDUFKHV � ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HYHUVH�PRGH 2ULJLQ 6HDUFKHV � ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HYHUVH�PRGH 2ULJLQ 6HDUFKHV � ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2QH 'LUHFWLRQ�PRGH 2ULJLQ 6HDUFKHV � ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2QH 'LUHFWLRQ�PRGH 2ULJLQ 6HDUFKHV � ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2QH 'LUHFWLRQ�PRGH 2ULJLQ 6HDUFKHV � ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

��� ,QWURGXFWLRQ
,Q PRWLRQ FRQWURO V\VWHPV XVLQJ LQFUHPHQWDO HQFRGHUV� WKH ORFDWLRQ RI WKH RULJLQ
PXVW EH IL[HG DIWHU WKH SRZHU LV WXUQHG21� 7KHUH DUH WZR ZD\V WR IL[ WKH RULJLQ LQ
0& 8QLWV�

2SHUDWLRQ 'HVFULSWLRQ
&XUUHQW SRVLWLRQ SUHVHW 7KH RULJLQ LV IL[HG E\ VHWWLQJ WKH SRVLWLRQ ZKHUH WKH PRWRU

LV VWRSSHG WR DQ DUELWUDU\ YDOXH�
2ULJLQ VHDUFK 7KH RULJLQ LV IL[HG E\ PRYLQJ WKH PRWRU DQG XVLQJ WKH OLPLW

VZLWFKHV� RULJLQ SUR[LPLW\ VZLWFKHV� DQG HQFRGHU·V
=�SKDVH VLJQDOV�

,I WKH 0DFKLQH 3DUDPHWHU·V 2ULJLQ 6HDUFK 0HWKRG
SDUDPHWHU LV VHW WR ´6HW RULJLQ DW SRZHU 21�µ WKH 8QLW ZLOO
DXWRPDWLFDOO\ IL[ WKH SRVLWLRQ ZKHQ SRZHU LV WXUQHG 21 DV
WKH RULJLQ� ZLWKRXW PRYLQJ WKH PRWRU�

7KH FXUUHQW SRVLWLRQ SUHVHW RSHUDWLRQ FDQ EH SHUIRUPHG E\ WXUQLQJ 21 WKH &XU�
UHQW 3RVLWLRQ 3UHVHW %LW �Q�� ELW ��� RU H[HFXWLQJ IXQFWLRQ *�� �&+$1*( 5()�
(5(1&( &225',1$7( 6<67(0 39��

7KH RULJLQ VHDUFK RSHUDWLRQ FDQ EH SHUIRUPHG E\ WXUQLQJ 21 WKH 2ULJLQ 6HDUFK
%LW �Q�� ELW ��� RU H[HFXWLQJ IXQFWLRQ *�� �25,*,1 6($5&+�� $Q RULJLQ VHDUFK
FDQ DOVR EH VWDUWHG IURP WKH 7HDFKLQJ %R[�

��� 6HQVRUV 5HTXLUHG IRU DQ 2ULJLQ 6HDUFK
7KH IROORZLQJ VHQVRUV DQG FRQGLWLRQV DUH UHTXLUHG LQ RUGHU WR SHUIRUP DQ RULJLQ
VHDUFK�

6HQVRU 'HVFULSWLRQ
&: DQG &&: OLPLW VZLWFKHV 1RUPDOO\ FORVHG LQSXWV DUH UHTXLUHG�
2ULJLQ SUR[LPLW\ VZLWFK 7KH ORJLF RI WKLV VHQVRU FDQ EH FKDQJHG LQ WKH

0DFKLQH 3DUDPHWHUV� VR HLWKHU QRUPDOO\ FORVHG RU
QRUPDOO\ RSHQ LQSXWV FDQ EH XVHG�

(QFRGHU·V =�SKDVH VLJQDO 7KH 0& 8QLW GHWHFWV WKH VLJQDO ZKHQ LW FKDQJHV
IURP /RZ WR +LJK�

&: DQG &&: /LPLW 6ZLWFKHV 7KHVH VZLWFKHV LQGLFDWH WKDW WKHZRUNSLHFH·VPD[LPXP UDQJH KDV EHHQ UHDFKHG
ZKHQ WKH PRWRU URWDWHV FORFNZLVH �&:� RU FRXQWHUFORFNZLVH �&&:��

2ULJLQ 3UR[LPLW\ 6ZLWFK 7KLV VZLWFK LQGLFDWHV WKDW WKH D[LV LV QHDU WKH RULJLQ�

(QFRGHU·V =�SKDVH 6LJQDO 7KLV VLJQDO LV RXWSXW ZKHQ WKH HQFRGHU KDV URWDWHG RQH UHYROXWLRQ� 7KH ILUVW =�
SKDVH SRVLWLRQ DIWHU WKH RULJLQ SUR[LPLW\ VZLWFK LQSXW FKDQJHV IURP21 WR 2)) LV
WKH DFWXDO RULJLQ�

��� 2ULJLQ 6HDUFK 3DUDPHWHUV
6HYHQ SDUDPHWHUV DUH XVHG LQ WKH RULJLQ VHDUFK RSHUDWLRQ� 7KHVH SDUDPHWHUV
DUH VHW ZLWK WKH 0& 6XSSRUW 6RIWZDUH�

2ULJLQ 6HDUFK 0HWKRG
2ULJLQ 6HDUFK 'LUHFWLRQ
2ULJLQ 'HFHOHUDWLRQ 0HWKRG
2ULJLQ 3UR[LPLW\ /RJLF
2ULJLQ 6HDUFK +LJK�VSHHG )HHGUDWH
2ULJLQ 6HDUFK /RZ�VSHHG )HHGUDWH
5HIHUHQFH 2ULJLQ 2IIVHW

2ULJLQ 6HDUFK 3DUDPHWHUV 6HFWLRQ ���



���

2ULJLQ 6HDUFK 0HWKRG 7KHUH DUH WKUHH SRVVLEOH VHWWLQJV IRU WKH 2ULJLQ 6HDUFK 0HWKRG�

6HW 2ULJLQ DW 3RZHU 21 0RGH
7KH RULJLQ LV DXWRPDWLFDOO\ VHW WR WKH PRWRU·V SRVLWLRQ ZKHQ SRZHU LV WXUQHG 21�

5HYHUVH 0RGH
7KH GLUHFWLRQ LV UHYHUVHG LI D OLPLW VZLWFK LQSXW LV UHFHLYHG GXULQJ WKH RULJLQ
VHDUFK� 7KH RULJLQ ZLOO EH IL[HG ZKHQ WKH =�SKDVH VLJQDO JRHV 21 DIWHU WKH RULJLQ
SUR[LPLW\ VZLWFK JRHV IURP 21 WR 2)) �QRUPDOO\ RSHQ LQSXW��

:KHQ WKHUH LVQ·W DQ RULJLQ SUR[LPLW\ VZLWFK� D OLPLW VZLWFK FDQ EH XVHG LQVWHDG�

� 'LUHFWLRQ 0RGH
7KH RULJLQ VHDUFK LV SHUIRUPHG LQ MXVW RQH GLUHFWLRQ� $Q HUURU ZLOO RFFXU LI D OLPLW
VZLWFK LQSXW LV UHFHLYHG EHIRUH WKH RULJLQ SUR[LPLW\ VZLWFK LQSXW�

:KHQ WKHUH LVQ·W DQ RULJLQ SUR[LPLW\ VZLWFK� D OLPLW VZLWFK FDQ EH XVHG LQVWHDG�

6HWWLQJ WKH 3DUDPHWHUV 5HIHU WR WKH0&6XSSRUW 6RIWZDUH 2SHUDWLRQ0DQXDO IRU GHWDLOV RQ VHWWLQJ WKHVH
SDUDPHWHUV� 7KH 2ULJLQ 6HDUFK 0HWKRG� 2ULJLQ 6HDUFK 'LUHFWLRQ� 2ULJLQ 'HFHO�
HUDWLRQ 0HWKRG� DQG 2ULJLQ 3UR[LPLW\ /RJLF SDUDPHWHUV DUH LQ WKH 0DFKLQH 3D�
UDPHWHUV (GLWPHQX� 7KH2ULJLQ 6HDUFK+LJK�VSHHG )HHGUDWH DQG2ULJLQ 6HDUFK
/RZ�VSHHG )HHGUDWH SDUDPHWHUV DUH LQ WKH )HHGUDWH 3DUDPHWHUV (GLW PHQX�
7KH 5HIHUHQFH 2ULJLQ 2IIVHW SDUDPHWHU LV LQ WKH &RRUGLQDWH 3DUDPHWHUV (GLW
PHQX�

��� 2ULJLQ 6HDUFK 3DWWHUQV
7KLV VHFWLRQ SURYLGHV EDVLF H[DPSOHV RI RULJLQ VHDUFK SDWWHUQV ZLWK WKH 2ULJLQ
6HDUFK0HWKRG VHW WR 5HYHUVHPRGH RU 2QH'LUHFWLRQPRGH�2SHUDWLRQ ZLOO YDU\
GHSHQGLQJ RQ WKH SRVLWLRQ RI WKH ZRUNSLHFH ZKHQ WKH RULJLQ VHDUFK LV H[HFXWHG�

����� %DVLF 2ULJLQ 6HDUFK 3DWWHUQ

7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQL�
WLDO VHDUFK GLUHFWLRQ VHW WR &&:� 2SHUDWLRQ ZLOO YDU\ DQG HUURUV PLJKW RFFXU ZLWK
GLIIHUHQW OLPLW VZLWFK� RULJLQ SUR[LPLW\ VZLWFK� DQG =�SKDVH LQSXW WLPLQJ� 5HIHU WR
$SSHQGL[ % $GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV IRU PRUH H[DPSOHV�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\ VZLWFK

=�SKDVH VLJQDO

6SHHG

2ULJLQ VHDUFK KLJK�
VSHHG IHHG UDWH

2ULJLQ VHDUFK ORZ�
VSHHG IHHG UDWH

2ULJLQ VHDUFK VWDUW 0DFKLQH RULJLQ

���

���

���

2ULJLQ 6HDUFK 3DWWHUQV 6HFWLRQ ���



���

'HVFULSWLRQ 7KHUH DUH WKUHH VWHSV LQYROYHG LQ WKLV RULJLQ VHDUFK�

�� �� ���� �� :KHQ WKH RULJLQ VHDUFK LV H[HFXWHG� WKH D[LV LV PRYHG LQ WKH VSHFLILHG GLUHF�
WLRQ DW WKH RULJLQ VHDUFK KLJK�VSHHG IHHG UDWH� 7KH DFFHOHUDWLRQ WLPH LV XVHG
DW WKLV SRLQW�

�� :KHQ WKH RULJLQ SUR[LPLW\ VZLWFK LQSXW LV UHFHLYHG� WKH VHDUFK VSHHG LV UH�
GXFHG WR WKH RULJLQ VHDUFK ORZ�VSHHG IHHG UDWH� 7KH GHFHOHUDWLRQ WLPH LV
XVHG DW WKLV SRLQW�

�� $IWHU WKH RULJLQ SUR[LPLW\ VZLWFK LQSXW JRHV 2))� WKH PDFKLQH RULJLQ LV IL[HG
DW WKH SRVLWLRQ ZKHUH WKH =�SKDVH VLJQDO JRHV21� 7KH FRQWURO YROWDJH GURSV
WR ]HUR DW WKLV SRLQW�

7KH D[LV LV WKHQ PRYHG E\ WKH 5HIHUHQFH 2ULJLQ 2IIVHW DPRXQW ZLWK 373
FRQWURO DQG WKH UHVXOWLQJ SRVLWLRQ LV IL[HG DV WKH UHIHUHQFH RULJLQ�

����� 5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �

7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQL�
WLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\ VZLWFK

=�SKDVH VLJQDO

6SHHG

2ULJLQ 6HDUFK 3DWWHUQV 6HFWLRQ ���



���

����� 5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQL�
WLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\ VZLWFK

=�SKDVH VLJQDO

6SHHG

2ULJLQ 6HDUFK 3DWWHUQV 6HFWLRQ ���



���

����� 5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQL�
WLDO VHDUFK GLUHFWLRQ VHW WR &&:� 7KHUH LV QR =�SKDVH LQSXW� VR DOO RI WKHVH
VHDUFKHV UHVXOW LQ HUURUV�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUD�
YHO VLPXOWDQHRXVO\ 21��

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUD�
YHO VLPXOWDQHRXVO\ 21��

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUD�
YHO VLPXOWDQHRXVO\ 21��

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUD�
YHO VLPXOWDQHRXVO\ 21��

2ULJLQ 6HDUFK 3DWWHUQV 6HFWLRQ ���



���

����� 5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWKRXW DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH
LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

=�SKDVH VLJQDO

6SHHG

2ULJLQ 6HDUFK 3DWWHUQV 6HFWLRQ ���



���

����� 2QH 'LUHFWLRQ�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQL�
WLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG

(UURU
�1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU
�2YHUWUDYHO DOZD\V 21��

����� 2QH 'LUHFWLRQ�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQL�
WLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\ VZLWFK

=�SKDVH VLJQDO

6SHHG

2ULJLQ 6HDUFK 3DWWHUQV 6HFWLRQ ���



���

����� 2QH 'LUHFWLRQ�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWKRXW DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH
LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

=�SKDVH VLJQDO

6SHHG

2ULJLQ 6HDUFK 3DWWHUQV 6HFWLRQ ���



���

6(&7,21 �
7HDFKLQJ

7KLV VHFWLRQ GHVFULEHV WHDFKLQJ� ZKLFK UHDGV HDFK D[LV· FXUUHQW SRVLWLRQ DV SRVLWLRQ GDWD�

��� ,QWURGXFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7KH 7HDFKLQJ )XQFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ WKH 7HDFKLQJ $GGUHVV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3HUIRUPLQJ 7HDFKLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 7HDFKLQJ (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7HDFKLQJ $GGUHVV 2YHU (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

��� ,QWURGXFWLRQ
$IWHU PRYLQJ WKH D[HV WR D GHVLUHG SRVLWLRQ� WKDW SRVLWLRQ FDQ EH UHDG WR SRVLWLRQ
GDWD DGGUHVVHV DV SRVLWLRQ GDWD� 7KLV SURFHVV LV NQRZQ DV WHDFKLQJ�

&XUUHQW SRVLWLRQ

0RYH

7HDFKLQJ

3RVLWLRQ 'DWD $UHD

7HDFKLQJ LV SHUIRUPHG VHSDUDWHO\ LQ HDFK WDVN� :KHQ WKH WHDFKLQJ FRPPDQG LV
H[HFXWHG� WKH FXUUHQW SRVLWLRQ GDWD IRU DOO RI WKH D[HV LQ WKH WDVN �WKH D[HV GH�
FODUHG LQ WKH 8QLW 3DUDPHWHU (GLW PHQX� ZLOO EH UHDG DQG VWRUHG LQ WKH VSHFLILHG
GDWD DGGUHVVHV LQ RUGHU �;� <� =� DQG 8��

3RVLWLRQ )RUPDW 7HDFKLQJ DOZD\V UHDGV WKH FXUUHQW SRVLWLRQ LQ WKH UHIHUHQFH FRRUGLQDWH V\VWHP�
7KH FXUUHQW SRVLWLRQ FDQ EH UHDG LQ HLWKHU RI WZR IRUPDWV�
� 7KH WDUJHW SRVLWLRQ
� 7KH IHHGEDFN YDOXH
5HIHU WR ��� ,QWHUIDFH %LW 6SHFLILFV IRU PRUH GHWDLOV RQ WKHVH IRUPDWV�

7HDFKLQJ 0HWKRG 7HDFKLQJ FDQ EH SHUIRUPHG LQ WZR ZD\V�
� 7HDFKLQJ FDQ EH SHUIRUPHG IURP WKH ODGGHU SURJUDP� ([HFXWH WHDFKLQJ
WKURXJK WKH 3& GDWD DUHD LQWHUIDFH�

� 7HDFKLQJ FDQ EH SHUIRUPHG IURP WKH 7HDFKLQJ %R[�

,QWURGXFWLRQ 6HFWLRQ ���



���

��� 7KH 7HDFKLQJ )XQFWLRQ
7KLV H[DPSOH GHVFULEHV WKH WHDFKLQJ IXQFWLRQ XVLQJ WDVN � ZLWK D[HV ; DQG <�

7HDFKLQJ $GGUHVV :KHQ SHUIRUPLQJ WHDFKLQJ� LW LV QHFHVVDU\ WR VSHFLI\ WKH SRVLWLRQ GDWD DGGUHVV
ZKHUH WKH FXUUHQW SRVLWLRQ GDWD ZLOO EH VWRUHG� 7KH WHDFKLQJ DGGUHVV LV XVHG WR
VSHFLI\ WKLV SRVLWLRQ GDWD DGGUHVV� 7KH WHDFKLQJ DGGUHVV LV LQLWLDOL]HG WR � ZKHQ
WKH SRZHU LV WXUQHG 21�

&XUUHQW SRVLWLRQ

7HDFKLQJ DGGUHVV
3RVLWLRQ GDWD

�;�D[LV· FXUUHQW SRVLWLRQ�

�<�D[LV· FXUUHQW SRVLWLRQ�

,Q WKH GLDJUDP DERYH� WKH WHDFKLQJ DGGUHVV LV ���� ZKLFK LQGLFDWHV SRVLWLRQ GDWD
DGGUHVV$����� 6LQFH WKH FXUUHQW SRVLWLRQ LQ WDVN � LV ���� ���� WKH;�D[LV· FXUUHQW
SRVLWLRQ RI �� ZLOO EH VWRUHG LQ SRVLWLRQ GDWD DGGUHVV $���� DQG WKH <�D[LV· FXU�
UHQW SRVLWLRQ RI �� ZLOO EH VWRUHG LQ SRVLWLRQ GDWD DGGUHVV $�����

��� 6HWWLQJ WKH 7HDFKLQJ $GGUHVV
,Q RUGHU WR SHUIRUP WHDFKLQJ ZLWK WKH GHVLUHG SRVLWLRQ GDWD DGGUHVV� WKH WHDFKLQJ
DGGUHVVPXVW EH VHW WR WKH FRUUHVSRQGLQJ YDOXH� 7KLV H[DPSOH VKRZV KRZ WR VHW
WKH WHDFKLQJ DGGUHVV IURP WKH ODGGHU SURJUDP�

6HW WKH GHVLUHG YDOXH LQ WKH 7HDFKLQJ 6WDUW $GGUHVV �'0ZRUGP����� 1H[W� WXUQ
21 WKH 7HDFKLQJ $GGUHVV 6HW %LW IRU WDVN � �Q�� ELW ���� NHHS WKLV ELW 21 XQWLO WKH
7HDFKLQJ $GGUHVV 6HWWLQJ &RPSOHWHG )ODJ �Q��� ELW ��� LV WXUQHG 21�

7KH WLPLQJ FKDUW DQG ODGGHU SURJUDP IRU WKLV RSHUDWLRQ DUH VKRZQEHORZ� 5HIHU WR
��� ,QWHUIDFH %LW 6SHFLILFV IRU PRUH GHWDLOV�

7LPLQJ &KDUW

3& GDWD DUHD
LQWHUIDFH

7HDFKLQJ $GGUHVV 6HW %LW
�Q�� ELW ���

7HDFKLQJ $GGUHVV 6HW�
WLQJ &RPSOHWHG )ODJ
�Q��� ELW ���

7HDFKLQJ 6WDUW $GGUHVV
�P����

7HDFKLQJ $GGUHVV
�P����

6HWWLQJ WKH 7HDFKLQJ $GGUHVV 6HFWLRQ ���
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5�

Q��
��
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6HWWLQJ FRQGLWLRQ

Q��
��

7HDFKLQJ $GGUHVV
6HW %LW

7HDFKLQJ $GGUHVV 6HW�
WLQJ &RPSOHWHG )ODJ

Q���
��

�$X[LOLDU\ $UHD ELW�

6HWV WKH 7HDFKLQJ
6WDUW $GGUHVV

�P����

�6HWV WKH WHDFKLQJ DGGUHVV��

8VLQJ WKH 7HDFKLQJ %R[ 3UHVV ´7($&+µ ZKHQ SHUIRUPLQJ WHDFKLQJ IURP WKH 7HDFKLQJ %R[� 7KH WHDFKLQJ
DGGUHVV FDQ EH FKDQJHG E\ XVLQJ WKH 1XPHULF .H\V WR FKDQJH WKH SRVLWLRQ GDWD
DGGUHVV GLVSOD\HG LQ WKH ORZHU�OHIW FRUQHU RI WKH VFUHHQ� 5HIHU WR WKH 7HDFKLQJ
%R[ 2SHUDWLRQ 0DQXDO IRU GHWDLOV�

��� 3HUIRUPLQJ 7HDFKLQJ
7HDFKLQJ FDQ EH SHUIRUPHG RQFH WKH WHDFKLQJ DGGUHVV KDV EHHQ VHW� :KHQ
WHDFKLQJ LV SHUIRUPHG� WKH ;�D[LV· FXUUHQW SRVLWLRQ RI �� LV VWRUHG LQ SRVLWLRQ GDWD
DGGUHVV $���� DQG WKH <�D[LV· FXUUHQW SRVLWLRQ RI �� LV VWRUHG LQ SRVLWLRQ GDWD
DGGUHVV $�����
7KH WHDFKLQJ DGGUHVV LV WKHQ DXWRPDWLFDOO\ LQFUHPHQWHG E\ �� WR ���� 6LQFH WKH
WHDFKLQJ DGGUHVV LV LQFUHPHQWHG DXWRPDWLFDOO\� WKH SRVLWLRQ GDWD FDQ EH VWRUHG
VHTXHQWLDOO\ ZLWKRXW UHVHWWLQJ WKH WHDFKLQJ DGGUHVV�

7HDFKLQJ DGGUHVV 3RVLWLRQ GDWD

,Q WKH H[DPSOH DERYH� WHDFKLQJ LV SHUIRUPHG WKUHH WLPHV DW SRLQWV �� �� DQG ��
7KH ;� < FXUUHQW SRVLWLRQ GDWD LV VWRUHG DQG WKH WHDFKLQJ DGGUHVV LV DXWRPDWLFDO�
O\ LQFUHPHQWHG WR WKH QH[W RSHQ SRVLWLRQ GDWD DGGUHVV�

3HUIRUPLQJ 7HDFKLQJ 6HFWLRQ ���



���

7XUQ 21 WKH 7HDFKLQJ %LW IRU WDVN � �Q�� ELW ��� DQG NHHS WKLV ELW 21 XQWLO WKH
7HDFKLQJ &RPSOHWHG )ODJ �Q��� ELW ��� LV WXUQHG 21�
7KH WLPLQJ FKDUW DQG ODGGHU SURJUDP IRU WKLV RSHUDWLRQ DUH VKRZQEHORZ� 5HIHU WR
��� ,QWHUIDFH %LW 6SHFLILFV IRU PRUH GHWDLOV�

7LPLQJ &KDUW

7HDFKLQJ %LW
�Q�� ELW ���

7HDFKLQJ &RPSOHWHG )ODJ
�Q��� ELW ���

7HDFKLQJ 7\SH %LW
�Q�� ELW ���

$W WKLV SRLQW� WKH SUHVHQW YDOXH LV
UHDG LQWR '0 LQ RUGHU�

)L[HG
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7HDFKLQJ FRQGLWLRQ

Q��

��

7HDFKLQJ %LW

7HDFKLQJ &RPSOHWHG
)ODJ

Q���
��

Q��
��
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7HDFKLQJ
W\SH FRQGL�

WLRQ

�$X[LOLDU\ $UHD ELW�

�3HUIRUPV WHDFKLQJ��

�6HWV WKH WHDFKLQJ W\SH��

8VLQJ WKH 7HDFKLQJ %R[ $IWHU SUHVVLQJ ´7($&+µ WR VHW WKH SRVLWLRQ GDWD DGGUHVV� SUHVV ´:5,7(µ DQG
´<(6�µ 5HIHU WR WKH 7HDFKLQJ %R[ 2SHUDWLRQ 0DQXDO IRU GHWDLOV�

��� (UURUV
����� 7HDFKLQJ (UURUV

$Q HUURU ZLOO RFFXU DQG WKH 7HDFKLQJ (UURU )ODJ �Q��� ELW ��� ZLOO EH WXUQHG 21 LQ
WKH IROORZLQJ FDVHV ZKHQ SHUIRUPLQJ WHDFKLQJ�
� 7HDFKLQJ LV H[HFXWHG� EXW WKH RULJLQ KDVQ·W EHHQ IL[HG� ,I HYHQ RQH RI WKH D[HV LQ
WKH WDVN KDVQ·W EHHQ IL[HG� WKH FXUUHQW SRVLWLRQ GDWD IRU DOO RI WKH D[HV ZRQ·W EH
VWRUHG LQ WKH SRVLWLRQ GDWD DGGUHVVHV DQG WKH WHDFKLQJ DGGUHVV ZRQ·W EH
LQFUHPHQWHG�

� 7KH WHDFKLQJ DGGUHVV LVQ·W ZLWKLQ WKH DFFHSWDEOH UDQJH �� WR ������ 7KH WHDFK�
LQJ DGGUHVV ZRQ·W EH LQFUHPHQWHG LI WKH YDOXH LV LQFRUUHFW�

7LPLQJ &KDUW

7HDFKLQJ %LW
�Q�� ELW ���

7HDFKLQJ &RPSOHWHG )ODJ
�Q��� ELW ���

7HDFKLQJ (UURU )ODJ
�Q��� ELW ���

5HIHU WR ��� ,QWHUIDFH %LW 6SHFLILFV IRU PRUH GHWDLOV�

3HUIRUPLQJ 7HDFKLQJ IURP
WKH /DGGHU 3URJUDP

(UURUV 6HFWLRQ ���
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����� 7HDFKLQJ $GGUHVV 2YHU (UURUV
$ ´WHDFKLQJ DGGUHVV RYHUµ HUURU ZLOO RFFXU ZKHQ WHDFKLQJ LV SHUIRUPHG ZLWK D
WHDFKLQJ DGGUHVV WKDW LVQ·W ZLWKLQ WKH SRVLWLRQ GDWD DGGUHVV UDQJH VHW LQ WKH
0HPRU\ 3DUDPHWHU (GLW PHQX �D VXEPHQX RI WKH0&3DUDPHWHU (GLW PHQX�� ,I D
´WHDFKLQJ DGGUHVV RYHUµ HUURU RFFXUV� WKH FXUUHQW SRVLWLRQ ZRQ·W EH VWRUHG LQ WKH
SRVLWLRQ GDWD DGGUHVVHV DQG WKH WHDFKLQJ DGGUHVV ZRQ·W EH LQFUHPHQWHG�
,Q WKH IROORZLQJ H[DPSOHV WKH VWDUW DGGUHVV IRU WDVN � KDV EHHQ VHW WR ��� DQG WKH
HQG DGGUHVV KDV EHHQ VHW WR ���� VR D ´WHDFKLQJ DGGUHVV RYHUµ HUURU ZLOO RFFXU
ZKHQ WHDFKLQJ LV SHUIRUPHG ZLWK D WHDFKLQJ DGGUHVV OHVV WKDQ ��� RU JUHDWHU
WKDQ ����

([DPSOH � ,Q WKLV H[DPSOH� WKH WHDFKLQJ DGGUHVV LV DOUHDG\ JUHDWHU WKDQ ���ZKHQ WHDFKLQJ
LV SHUIRUPHG�

&XUUHQW SRVLWLRQ

7HDFKLQJ DGGUHVV

1RW
LQFUHPHQWHG

3RVLWLRQ GDWD

$FFHSWDEOH
UDQJH RI
DGGUHVVHV

1R FXUUHQW SRVLWLRQ
GDWD LV VWRUHG DW DOO�

([DPSOH � ,Q WKLV H[DPSOH� WKH WHDFKLQJ DGGUHVV LVQ·W JUHDWHU WKDQ ��� ZKHQ WHDFKLQJ LV
SHUIRUPHG� EXW LW LV JUHDWHU WKDQ ��� ZKHQ WKH GDWD LV WR EH VWRUHG�

&XUUHQW SRVLWLRQ

7HDFKLQJ DGGUHVV

1RW
LQFUHPHQWHG

'DWD LVQ·W VWRUHG LQ $����� HLWKHU�

1R FXUUHQW SRVLWLRQ
GDWD LV VWRUHG DW DOO�

([DPSOH � ,Q WKLV H[DPSOH� WKH WHDFKLQJ DGGUHVV LV OHVV WKDQ ��� ZKHQ WHDFKLQJ LV SHU�
IRUPHG�

&XUUHQW SRVLWLRQ

7HDFKLQJ DGGUHVV

1RW
LQFUHPHQWHG

1R FXUUHQW SRVLWLRQ
GDWD LV VWRUHG DW DOO�

$FFHSWDEOH
UDQJH RI
DGGUHVVHV

(UURUV 6HFWLRQ ���



���

([DPSOH � ,Q WKLV H[DPSOH� WKH WHDFKLQJ DGGUHVV LV MXVW RQH OHVV WKDQ WKH VWDUW DGGUHVV
����� ZKHQ WHDFKLQJ LV SHUIRUPHG�

&XUUHQW SRVLWLRQ
7HDFKLQJ DGGUHVV

1RW
LQFUHPHQWHG

'DWD LVQ·W VWRUHG LQ $����� HLWKHU�

1R FXUUHQW SRVLWLRQ
GDWD LV VWRUHG DW DOO�

7LPLQJ &KDUW

7HDFKLQJ %LW
�Q�� ELW ���

7HDFKLQJ &RPSOHWHG )ODJ
�Q��� ELW ���

7HDFKLQJ $GGUHVV 2YHU )ODJ
�Q��� ELW ���

(UURUV 6HFWLRQ ���



���

6(&7,21 �
6DPSOH 3URJUDPV

7KLV VHFWLRQ SURYLGHV VDPSOHPRWLRQ FRQWURO SURJUDPVZULWWHQ LQ* ODQJXDJH� 5HIHU WR����([HFXWLQJ0&3URJUDPV IURP WKH
/DGGHU 3URJUDP IRU GHWDLOV RQ H[HFXWLQJ WKHVH SURJUDPV IURP WKH 3&·V ODGGHU SURJUDP�

��� 3RVLWLRQLQJ ZLWK 373 &RQWURO ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3RVLWLRQLQJ ZLWK /LQHDU ,QWHUSRODWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3RVLWLRQLQJ ZLWK /LQHDU DQG &LUFXODU ,QWHUSRODWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3RVLWLRQLQJ ZLWK &LUFXODU DQG +HOLFDO ,QWHUSRODWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QGLUHFW $GGUHVVLQJ ZLWK 5HJLVWHUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 8VLQJ WKH :RUNSLHFH 2ULJLQ 2IIVHW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KDQJLQJ WKH ,QWHUSRODWLRQ $FFHOHUDWLRQ 7LPH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &DOFXODWLQJ 3RVLWLRQ 'DWD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6WRSSLQJ D 3URJUDP ZLWK D *HQHUDO ,QSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 6WRSSLQJ WKH 3URJUDP DQG 6XEVWLWXWLQJ 3RVLWLRQ 'DWD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ([HFXWLQJ 0& 3URJUDPV IURP WKH /DGGHU 3URJUDP ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 3RVLWLRQLQJ ZLWK 373 &RQWURO
7KLV SURJUDPSHUIRUPV WKH IROORZLQJ � SRVLWLRQLQJ RSHUDWLRQV DQG WKHQ UHWXUQV WR
WKH UHIHUHQFH RULJLQ� $Q 0 FRGH LV RXWSXW ZKHQ SRVLWLRQLQJ LV FRPSOHWHG�

�� �� ���� �� ;��� <�� =�� �2XWSXW 0 FRGH ����

�� ;��� <��� =ï���

�� ;��� <��� =ï��� �2XWSXW 0 FRGH �����

�� 5HWXUQ WR UHIHUHQFH RULJLQ�

6DPSOH 3URJUDP 7KH IROORZLQJ VDPSOH SURJUDP SHUIRUPV WKH SRVLWLRQLQJ RSHUDWLRQV OLVWHG DERYH�

1��� 3��� ;<=
1��� *�� ;��� <�� =�� 0��
1��� *�� ;��� <��� =ï���
1��� *�� �
1��� *�� ;��� <��� =ï��� 0���
1��� *�� ;<=
1��� *��

([SODQDWLRQ %ORFN 1��� GHFODUHV WKH SURJUDP QXPEHU DQG D[HV EHLQJ XVHG�

1���
3RVLWLRQV WKH D[HV WR �;���� <��� =��� E\ 373 FRQWURO� $EVROXWH SRVLWLRQLQJ �GH�
IDXOW� LV XVHG� EHFDXVH QRWKLQJ LV VSHFLILHG�

:KHQ SRVLWLRQLQJ LV FRPSOHWHG�0 FRGH �� LV RXWSXW DQG WKH8QLW ZDLWV IRU D UHVHW
�0 FRGH UHVHW VWDQGE\��

1���
:KHQ WKH 0 FRGH UHVHW LV UHFHLYHG� EORFN 1��� SRVLWLRQV WKH D[HV WR �;����
<���� =ï���� E\ 373 FRQWURO�

1���
:DLWV IRU � VHFRQGV�

1���
3RVLWLRQV WKH D[HV WR �;���� <���� =ï���� E\ 373 FRQWURO� :KHQ SRVLWLRQLQJ LV
FRPSOHWHG� 0 FRGH ��� LV RXWSXW DQG WKH QH[W EORFN LV H[HFXWHG� 7KHUH LV QR 0
FRGH UHVHW VWDQGE\ ZLWK 0 FRGHV ��� WKURXJK ����

1���
5HWXUQV WKH ;� <� DQG = D[HV WR WKH UHIHUHQFH RULJLQ�

1���
(QGV WKH SURJUDP� :KHQ 0 FRGH ��� LV EHLQJ RXWSXW� LW LV FOHDUHG E\ WKH 352�
*5$0 (1' IXQFWLRQ�

7LPLQJ &KDUW

%ORFN H[HFXWLRQ

$[LV PRYHPHQW

0 FRGH RXWSXW

� V

3RVLWLRQLQJ ZLWK 373 &RQWURO 6HFWLRQ ���
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��� 3RVLWLRQLQJ ZLWK /LQHDU ,QWHUSRODWLRQ
:KHQ WKH RSWLRQDO LQSXW JRHV21� WKLV SURJUDPXVHV OLQHDU LQWHUSRODWLRQ WRPRYH
WKH ;�D[LV E\ ��� DQG WKH <�D[LV E\ ��� IURP WKH FXUUHQW SRVLWLRQ� 7KLV SRVLWLRQ�
LQJ RSHUDWLRQ ZLOO EH UHSHDWHG �XS WR �� WLPHV� XQWLO SRVLWLRQ GDWD DGGUHVV $����
FRQWDLQV ��

6DPSOH 3URJUDP 1��� 3��� ;<
1��� *��
1��� *�� ;��� <��� )�� ���
1��� *�� 1����$���� �
1��� *�� 1����/��
1��� *��

([SODQDWLRQ %ORFN 1��� GHFODUHV WKH SURJUDP QXPEHU DQG D[HV EHLQJ XVHG�

1���
6SHFLILHV LQFUHPHQWDO SRVLWLRQLQJ�

1���
:DLWV XQWLO RSWLRQDO LQSXW �� �JHQHUDO LQSXW �� JRHV 21� :KHQ LW JRHV 21� WKH
;�D[LV LV PRYHG E\ ��� DQG WKH <�D[LV E\ ��� ZLWK OLQHDU LQWHUSRODWLRQ DW D VSHHG
RI ���

1���
&KHFNV WKH FRQWHQW RI $���� DQG HQGV WKH SURJUDP LI LW LV ��

1���
-XPSV WR EORFN 1���� %ORFN 1��� ZLOO MXPS WR 1��� �� WLPHV �SHUIRUPLQJ ��
SRVLWLRQLQJ RSHUDWLRQV��

1���
(QGV WKH SURJUDP�

1RWH 7KH RSHUDWLRQV DERYH DUH SHUIRUPHG LQ 6WRS PRGH QRW 3DVV PRGH EHFDXVH DQ
RSWLRQDO LQSXW LV VSHFLILHG�

3RVLWLRQLQJ ZLWK /LQHDU ,QWHUSRODWLRQ 6HFWLRQ ���
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7LPLQJ &KDUW

%ORFN H[HFXWLRQ

*HQHUDO LQSXW �

0 FRGH RXWSXW

��� 3RVLWLRQLQJ ZLWK /LQHDU DQG &LUFXODU ,QWHUSRODWLRQ
7KLV SURJUDP XVHV OLQHDU DQG FLUFXODU LQWHUSRODWLRQ WR PRYH WKH ; DQG < D[HV LQ
WKH SDWWHUQ VKRZQ LQ WKH IROORZLQJ GLDJUDP�

6DPSOH 3URJUDP 1��� 3��� ;<
1��� *��
1��� *�� ;��� <��� )��
1��� *�� ;��� <��� 5���
1��� *�� <���
1��� *�� ;��� <��� 5ï���
1��� *��

([SODQDWLRQ %ORFN 1��� GHFODUHV WKH SURJUDP QXPEHU DQG D[HV EHLQJ XVHG�
1���
6HWV WKH ;�< SODQH DV WKH SODQH IRU FLUFXODU LQWHUSRODWLRQ�
1���
0RYHV WKH D[HV WR �;���� <���� E\ OLQHDU LQWHUSRODWLRQ�
1���
0RYHV WKH D[HV WR �;���� <���� E\ FLUFXODU LQWHUSRODWLRQ LQ WKH FRXQWHU�FORFN�
ZLVH GLUHFWLRQ ZLWK D UDGLXV RI ���� $ SRVLWLYH YDOXH LV VSHFLILHG IRU WKH UDGLXV� VR
DQ DUF VPDOOHU WKDQ D VHPLFLUFOH ���� FLUFOH� LV GUDZQ�

3RVLWLRQLQJ ZLWK /LQHDU DQG &LUFXODU ,QWHUSRODWLRQ 6HFWLRQ ���



���

1���
0RYHV WKH D[HV WR �;���� <���� E\ OLQHDU LQWHUSRODWLRQ�

1���
0RYHV WKH D[HV WR �;���� <���� E\ FLUFXODU LQWHUSRODWLRQ LQ WKH FORFNZLVH GLUHF�
WLRQ ZLWK D UDGLXV RI ���� $ QHJDWLYH YDOXH LV VSHFLILHG IRU WKH UDGLXV� VR DQ DUF
JUHDWHU WKDQ D VHPLFLUFOH ���� FLUFOH� LV GUDZQ�

1���
(QGV WKH SURJUDP�

1RWH 7KLV VHULHV RI RSHUDWLRQV LV SHUIRUPHG LQ 3DVV PRGH�

��� 3RVLWLRQLQJ ZLWK &LUFXODU DQG +HOLFDO ,QWHUSRODWLRQ
7KLV SURJUDP SRVLWLRQV WKH D[HV ZLWK FLUFXODU LQWHUSRODWLRQ DQG WKHQ KHOLFDO LQWHU�
SRODWLRQ� DV VKRZQ LQ WKH IROORZLQJ GLDJUDPV�

&LUFXODU ,QWHUSRODWLRQ

&XUUHQW SRVLWLRQ

&HQWHU SRLQW

7KLV SRVLWLRQLQJ RSHUDWLRQ XVHV FLUFXODU LQWHUSRODWLRQ WR GUDZ D FRXQWHU�FORFN�
ZLVH FLUFOH ZLWK D UDGLXV RI �� DURXQG D FHQWHU SRLQW WKDW LV <�� IURP WKH FXUUHQW
SRVLWLRQ�

+HOLFDO ,QWHUSRODWLRQ

&XUUHQW SRVLWLRQ

&HQWHU SRLQW

7KLV RSHUDWLRQ SHUIRUPV WKH VDPH FLUFXODU LQWHUSRODWLRQ GHVFULEHG SUHYLRXVO\�
ZKLOH PRYLQJ �� LQ WKH =�GLUHFWLRQ DW WKH VDPH WLPH�

3RVLWLRQLQJ ZLWK &LUFXODU DQG +HOLFDO ,QWHUSRODWLRQ 6HFWLRQ ���



���

6DPSOH 3URJUDP 1��� 3��� ;<=
1��� *��
1��� *��
1��� *��
1��� *�� ;� <� ,� -�� )���
1��� *�� ;� <� =�� ,� -��
1��� *��

([SODQDWLRQ %ORFN 1��� GHFODUHV WKH SURJUDP QXPEHU DQG D[HV EHLQJ XVHG�
1���
6SHFLILHV LQFUHPHQWDO SRVLWLRQLQJ�
1���
6SHFLILHV 6WRS PRGH�
1���
6HWV WKH ;�< SODQH DV WKH SODQH IRU FLUFXODU LQWHUSRODWLRQ�
1���
$ FRXQWHU�FORFNZLVH FLUFOH ZLWK D UDGLXV RI �� LV GUDZQ DURXQG D SRLQW �;�� <���
IURP WKH FXUUHQW SRVLWLRQ� UHWXUQLQJ WKH D[HV WR WKH RULJLQDO FXUUHQW SRVLWLRQ� 7KH
WDQJHQWLDO VSHHG LV VHW WR ����
1���
+HOLFDO LQWHUSRODWLRQ LV SHUIRUPHG E\ PRYLQJ WKH = D[LV �� IURP LWV FXUUHQW SRVL�
WLRQ ZKLOH D FRXQWHU�FORFNZLVH FLUFOH ZLWK D UDGLXV RI �� LV GUDZQ LQ WKH ;�< SODQH
DURXQG D SRLQW �;�� <��� IURP WKH FXUUHQW SRVLWLRQ�
1���
(QGV WKH SURJUDP�

��� ,QGLUHFW $GGUHVVLQJ ZLWK 5HJLVWHUV
7KLV SURJUDP XVHV UHJLVWHUV WR LQGLUHFWO\ VSHFLI\ SRVLWLRQ GDWD VWRUHG LQ SRVLWLRQ
GDWD DGGUHVVHV DQG XVHV WKLV GDWD LQ SRVLWLRQLQJ RSHUDWLRQV�

6DPSOH 3URJUDP 1��� 3��� ;<=8
1��� *��
1��� *�� (� ���
1��� *�� (� ���
1��� *�� (� ���
1��� *�� (� ���
1��� *�� ;�(�� <�(�� =�(�� 8�(�� )���
1��� *�� (� (���
1��� *�� (� (���
1��� *�� (� (���
1��� *�� (� (���
1��� *�� �
1��� *�� 1����/�
1��� *��

([SODQDWLRQ %ORFN 1��� GHFODUHV WKH SURJUDP QXPEHU DQG D[HV EHLQJ XVHG�
1���
6SHFLILHV 6WRS PRGH�
1��� WKURXJK 1���
6HW WKH LQLWLDO SRVLWLRQ GDWD DGGUHVVHV LQ WKH UHJLVWHUV�
1���
5HDGV WKH SRVLWLRQ GDWD IURP WKH DGGUHVVHV VSHFLILHG LQ WKH UHJLVWHUV DQGPRYHV
WKH D[HV WR WKLV SRLQW E\ OLQHDU LQWHUSRODWLRQ�
1��� WKURXJK 1���
,QFUHPHQW WKH FRQWHQWV RI WKH UHJLVWHUV E\ �� �6SHFLI\LQJ WKH QH[W JURXS RI IRXU
SRVLWLRQ GDWD DGGUHVVHV��

,QGLUHFW $GGUHVVLQJ ZLWK 5HJLVWHUV 6HFWLRQ ���



���

1���
,I RSWLRQDO LQSXW � LV 21� WKH QH[W EORFN ZLOO EH VNLSSHG DQG WKH SURJUDP ZLOO HQG�
1���
-XPSV WR EORFN 1��� DQG UHSHDWV WKH SRVLWLRQLQJ RSHUDWLRQ � WLPHV�
1���
(QGV WKH SURJUDP�

5HJLVWHU FRQWHQWV
� �

)LUVW ;�D[LV SRVLWLRQ

)LUVW <�D[LV SRVLWLRQ

)LUVW =�D[LV SRVLWLRQ

)LUVW 8�D[LV SRVLWLRQ

6HFRQG ;�D[LV SRVLWLRQ

6HFRQG <�D[LV SRVLWLRQ

6HFRQG =�D[LV SRVLWLRQ

6HFRQG 8�D[LV SRVLWLRQ

,QGLUHFW $GGUHVVLQJ ZLWK 5HJLVWHUV 6HFWLRQ ���



���

��� 8VLQJ WKH :RUNSLHFH 2ULJLQ 2IIVHW
$ SRVLWLRQLQJ SDWWHUQ FDQ EH SHUIRUPHG DQ\ QXPEHU RI WLPHV E\ UHSHDWHGO\
FKDQJLQJ WKH ZRUNSLHFH RULJLQ RIIVHW DQG FDOOLQJ WKH VXESURJUDP� 7KLV PHWKRG LV
FRQYHQLHQW ZKHQ XVLQJ WKH ZRUNSLHFH FRRUGLQDWH V\VWHP� HVSHFLDOO\ ZLWK DEVR�
OXWH SRVLWLRQLQJ�

:RUNSLHFH FRRUGLQDWHV

:RUNSLHFH FRRUGLQDWHV
:RUNSLHFH FRRUGLQDWHV

5HIHUHQFH FRRUGLQDWHV

)URP WKH UHIHUHQFH RULJLQ

���

���

6DPSOH 3URJUDP 1��� 3��� ;<
1��� *�� ;��� <���
1��� *�� 3���
1��� *�� ;���
1��� *�� 3���
1��� *�� <���
1��� *�� 3���
1��� *��

6DPSOH 6XESURJUDP 1��� 3��� ;<
1��� *�� ;< 0��
1��� *�� ;�� <�� )��
1��� *�� ;��
1��� *�� <��
1��� *�� ;��
1��� *�� <��
1��� *�� ;< 0��
1��� *�� ;< 0��
1��� *��

8VLQJ WKH :RUNSLHFH 2ULJLQ 2IIVHW 6HFWLRQ ���



���

([SODQDWLRQ %ORFN 1��� GHFODUHV WKH SURJUDP QXPEHU DQG D[HV EHLQJ XVHG�
3���� 1���
6HWV WKH ZRUNSLHFH RULJLQ RIIVHW WR �;���� <�����
3���� 1���
&DOOV VXESURJUDP 3����
3���� 1���
5HWXUQV WR WKHZRUNSLHFH RULJLQ� 7KH ZRUNSLHFH FRRUGLQDWH V\VWHP LV VHOHFWHG DW
WKLV WLPH� 0 FRGH 0�� LV RXWSXW DQG WKH 8QLW ZDLWV IRU WKH 0 FRGH UHVHW�
3���� 1��� WKURXJK 1���
7KH VXESURJUDP·V VHULHV RI DEVROXWH SRVLWLRQLQJ RSHUDWLRQV LV SHUIRUPHG E\ OLQ�
HDU LQWHUSRODWLRQ LQ 3DVV PRGH�
3���� 1���
5HWXUQV WR WKH ZRUNSLHFH RULJLQ� 0 FRGH 0�� LV RXWSXW DQG WKH 8QLW ZDLWV IRU WKH
0 FRGH UHVHW�
3���� 1���
:KHQ WKH UHVHW LV UHFHLYHG� EORFN 1��� UHWXUQV WR WKH UHIHUHQFH RULJLQ� 0 FRGH
0�� LV RXWSXW DQG WKH 8QLW ZDLWV IRU WKH 0 FRGH UHVHW�
3���� 1���
:KHQ WKH UHVHW LV UHFHLYHG� EORFN 1��� UHWXUQV WR PDLQ SURJUDP 3����
3���� 1���
&KDQJHV WKH ZRUNSLHFH RULJLQ RIIVHW WR ;����
3���� 1���
&DOOV VXESURJUDP 3��� DQG UHSHDWV WKH VDPH VHULHV RI RSHUDWLRQV�

��� &KDQJLQJ WKH ,QWHUSRODWLRQ $FFHOHUDWLRQ 7LPH
7KLV SURJUDP FKDQJHV WKH VHWWLQJ RI WKH LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH SDUDPH�
WHU DQG SHUIRUPV OLQHDU LQWHUSRODWLRQ�

6DPSOH 3URJUDP 1��� 3��� ;<
1��� *�� ���;���
1��� *�� ;���� <��� )���
1��� *�� ;���� <ï����
1��� 0��
1��� *�� ���;���
1��� *�� ;���� <����
1��� *�� ;���� <����
1��� *��

([SODQDWLRQ %ORFN 1��� GHFODUHV WKH SURJUDP QXPEHU DQG D[HV EHLQJ XVHG�
1���
&KDQJHV WKH VHWWLQJ RI WKH ;�D[LV· LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH SDUDPHWHU WR
��� PV� ZKLFK EHFRPHV WKH ;�D[LV DFFHOHUDWLRQ WLPH XVHG IRU LQWHUSRODWLRQ LQ
WKLV WDVN�
1���
0RYHV WR �;����� <���� E\ OLQHDU LQWHUSRODWLRQ ZLWK DQ DFFHOHUDWLRQ WLPH RI ���
PV DQG VSHHG RI ����
1���
0RYHV WR �;����� <ï����� LQ 3DVV PRGH ZLWK DQ DFFHOHUDWLRQ WLPH RI ��� PV�
1���
2QFH WKH SDVV RSHUDWLRQ LV FRPSOHWHG� 1��� RXWSXWV 0 FRGH 0�� DQG ZDLWV IRU
WKH 0 FRGH UHVHW�
1���
&KDQJHV WKH VHWWLQJ RI WKH LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH WR ��� PV�
1���
0RYHV WR �;����� <����� E\ OLQHDU LQWHUSRODWLRQ ZLWK DQ DFFHOHUDWLRQ WLPH RI ���
PV�

&KDQJLQJ WKH ,QWHUSRODWLRQ $FFHOHUDWLRQ 7LPH 6HFWLRQ ���



���

1���
0RYHV WR �;����� <����� LQ 3DVV PRGH ZLWK DQ DFFHOHUDWLRQ WLPH RI ��� PV�
1���
(QGV WKH SURJUDP�

7LPLQJ &KDUWV

;�D[LV LQWHUSRODWLRQ DFFHO�
HUDWLRQ WLPH  ��� PV

;�D[LV LQWHUSRODWLRQ DFFHO�
HUDWLRQ WLPH  ��� PV

6SHHG

;�D[LV
VSHHG

7LPH

6SHHG

<�D[LV
VSHHG 7LPH

&KDQJLQJ WKH ,QWHUSRODWLRQ $FFHOHUDWLRQ 7LPH 6HFWLRQ ���



���

7KH IROORZLQJ RSHUDWLRQVZRXOG EH SHUIRUPHG LI RQH*�� �672302'(� IXQFWLRQ
ZHUH LQVHUWHG EHWZHHQ EORFNV 1��� DQG 1���� DQRWKHU EHWZHHQ EORFNV 1���
DQG 1���� DQG D *�� �3$66 02'(� IXQFWLRQ ZHUH LQVHUWHG EHWZHHQ EORFNV
1��� DQG 1����

;�D[LV LQWHUSRODWLRQ DFFHO�
HUDWLRQ WLPH  ��� PV

;�D[LV LQWHUSROD�
WLRQ DFFHOHUDWLRQ
WLPH  ��� PV

;�D[LV LQWHUSRODWLRQ GHFHOHUDWLRQ
WLPH  WKH SDUDPHWHU·V VHW YDOXH

6SHHG

;�D[LV
VSHHG 7LPH

6SHHG

<�D[LV
VSHHG 7LPH

&KDQJLQJ WKH ,QWHUSRODWLRQ $FFHOHUDWLRQ 7LPH 6HFWLRQ ���



���

��� &DOFXODWLQJ 3RVLWLRQ 'DWD
$IWHU LQLWLDOL]LQJ WKH SRVLWLRQ GDWD� WKLV SURJUDP PRYHV WKH D[HV �� WLPHV ZKLOH
LQFUHPHQWLQJ WKH ;�D[LV· SRVLWLRQ GDWD E\ ��� 1H[W� WKH <�D[LV· SRVLWLRQ GDWD LV
LQFUHPHQWHG E\ �� DQG WKH ;�D[LV SRVLWLRQLQJ RSHUDWLRQ LV UHSHDWHG� ,Q DOO WKH
SURFHVV LV SHUIRUPHG � WLPHV� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

6DPSOH 3URJUDP � 1��� 3��� ;<
1��� *��
1��� *�� (�� �
1��� *�� $���� ���
1��� *�� $���� ���
1��� *�� ;$���� <$���� )�� 0��
1��� *�� ;� <� )��
1��� *�� $���� $�������
1��� *�� 1����/��
1��� *�� $���� ���
1��� *�� $���� $�������
1��� *�� (�� (����
1��� *�� 1����(� � �
1��� *��

([SODQDWLRQ %ORFN 1��� GHFODUHV WKH SURJUDP QXPEHU DQG D[HV EHLQJ XVHG�
1���
6SHFLILHV 6WRS PRGH�
1���
,QLWLDOL]HV UHJLVWHU (� WR ��
1���
6XEVWLWXWHV WKH ;�D[LV· LQLWLDO SRVLWLRQ GDWD LQWR DGGUHVV $�����
1���
6XEVWLWXWHV WKH <�D[LV· LQLWLDO SRVLWLRQ GDWD LQWR DGGUHVV $�����
1���
0RYHV WKH D[HV E\ OLQHDU LQWHUSRODWLRQ WR WKH ; SRVLWLRQ LQGLFDWHG LQ $���� DQG
WKH < SRVLWLRQ LQGLFDWHG LQ $�����
1���
5HWXUQV WR WKH RULJLQ�
1���
,QFUHPHQWV WKH ;�D[LV· SRVLWLRQ GDWD E\ ���

&DOFXODWLQJ 3RVLWLRQ 'DWD 6HFWLRQ ���



���

1���
-XPSV WR EORFN 1��� DQG UHSHDWV WKH DERYH SURFHVV �� WLPHV�

1���
,QLWLDOL]HV WKH ;�D[LV· SRVLWLRQ GDWD WR LWV RULJLQDO YDOXH�

1���
,QFUHPHQWV WKH <�D[LV· SRVLWLRQ GDWD E\ ���

1���
8VHV UHJLVWHU (� DV D ORRS FRXQWHU ZLWK DQ LQLWLDO YDOXH RI �� 7KH FRQWHQW RI (� LV
LQFUHPHQWHG E\ ��

1���
-XPSV WR 1��� DV ORQJ DV WKH FRQWHQW RI (� LVQ·W �� :KHQ (� �� 1��� SURFHHGV
WR WKH QH[W EORFN DQG HQGV WKH SURJUDP�

1���
(QGV WKH SURJUDP�

1RWH 5HJLVWHU (� LV XVHG DV D ORRS FRXQWHU LQ EORFN 1��� EHFDXVH ORRSV FDQ·W EH
QHVWHG DV VKRZQ EHORZ�

1��� *�� ;$���� <$���� )�� 0��
� �

1��� *�� 1����/��
� �

1��� *�� 1����/�

7KH ORRSV LQ WKH H[DPSOH DERYH ZRQ·W RSHUDWH SURSHUO\� $ VXESURJUDP FDQ DOVR
EH XVHG IRU QHVWLQJ� DV VKRZQ LQ WKH IROORZLQJ VDPSOH SURJUDP�

6DPSOH 3URJUDP � 1��� 3��� ;<
1��� *��
1��� *�� $���� ���
1��� *�� $���� ���
1��� *�� 3���
1��� *�� $���� ���
1��� *�� $���� $�������
1��� *�� 1����/�
1��� *��

6XESURJUDP 1��� 3��� ;<
1��� *�� ;$���� <$���� )�� 0��
1��� *�� ;� <� )��
1��� *�� $���� $�������
1��� *�� 1����/��
1��� *��

([SODQDWLRQ %ORFNV 1��� WKURXJK 1��� LQ VDPSOH SURJUDP � KDYH EHHQ FRQYHUWHG WR VXE�
SURJUDP IRUPDW LQ VXESURJUDP3����ZKLFK LV FDOOHG IURPVWHS1��� LQPDLQ SUR�
JUDP 3���� 0DLQ SURJUDP 3��� DQG VXESURJUDP 3��� KDYH LQGHSHQGHQW
ORRSV� VR WKH\ ZLOO RSHUDWH SURSHUO\�

)XQFWLRQ *�� �68%352*5$0 (1'� PXVW EH LQFOXGHG DW WKH HQG RI VXESUR�
JUDP 3����

&DOFXODWLQJ 3RVLWLRQ 'DWD 6HFWLRQ ���



���

��� 6WRSSLQJ D 3URJUDP ZLWK D *HQHUDO ,QSXW
7KLV SURJUDP VKRZV KRZ WR VWRS 0& SURJUDP H[HFXWLRQ ZKHQ JHQHUDO LQSXW �
JRHV 21�

*HQHUDO LQSXW �

$[LV RSHUDWLRQ

3UHVHQW YDOXH
&KDQJH &KDQJH

6DPSOH 3URJUDP 1��� 3��� ;
1��� *��
1��� *�� ��
1��� *�� ; �
1��� *�� ;��� )���
1��� *�� 1���
1��� *��

([SODQDWLRQ %ORFN 1��� GHFODUHV WKH SURJUDP QXPEHU DQG D[HV EHLQJ XVHG�
1���
6SHFLILHV 6WRS PRGH�
1���
6WRSV H[HFXWLRQ ZKHQ JHQHUDO LQSXW � JRHV 21� �3URFHHGV WR WKH QH[W EORFN
ZKHQ JHQHUDO LQSXW � LV 2))��
1���
3UHVHWV WKH ;�D[LV· SUHVHQW YDOXH WR ��
1���
$EVROXWH SRVLWLRQLQJ RI WKH ; D[LV�
1���
8QFRQGLWLRQDOO\ MXPSV WR EORFN 1���� UHSHDWLQJ EORFNV 1��� WKURXJK 1���� 7KH
SURFHVV FDQ EH UHSHDWHG LQGHILQLWHO\ ZLWKRXW DQ RYHUIORZ EHFDXVH WKH SUHVHQW
YDOXH LV SUHVHW WR � HDFK WLPH�
1���
(QGV WKH SURJUDP�

6WRSSLQJ D 3URJUDP ZLWK D *HQHUDO ,QSXW 6HFWLRQ ���



���

���� 6WRSSLQJ WKH 3URJUDP DQG 6XEVWLWXWLQJ 3RVLWLRQ 'DWD
7KLV SURJUDP PRYHV WKH ; D[LV WR ;���� DW D VSHHG RI ��� E\ OLQHDU LQWHUSROD�
WLRQ� 7KH PRYHPHQW ZLOO EH GHFHOHUDWHG WR D VWRS E\ IXQFWLRQ *�� �237,21$/
(1'� LI JHQHUDO LQSXW � JRHV 21 EHIRUH WKH SRVLWLRQLQJ RSHUDWLRQ LV FRPSOHWHG�
7KH ; SRVLWLRQ ZKHQ WKH PRYHPHQW ZDV VWRSSHG ZLOO EH VWRUHG LQ DGGUHVV $���
DQG WKDW SRVLWLRQ GDWD ZLOO EH XVHG IRU ODWHU SRVLWLRQLQJ RSHUDWLRQV� 7KLV SURFHVV
LV XVHIXO IRU DSSOLFDWLRQV LQ ZKLFK WKH SRVLWLRQ ZKHUH WKH RSHUDWLRQ ZDV VWRSSHG
ZLOO EH XVHG IRU SRVLWLRQLQJ UDWKHU WKDQ WKH RULJLQDO WDUJHW SRVLWLRQ�

*HQHUDO LQSXW �

$[LV RSHUDWLRQ

2ULJLQ UHWXUQ

3RVLWLRQLQJ
0RYHV WKH ; D[LV WR WKH SRVLWLRQ
LQGLFDWHG LQ DGGUHVV $����

7UDQVIHUV WKH SUHV�
HQW YDOXH �;� ZKHQ
VWRSSHG WR DGGUHVV
$����

6DPSOH 3URJUDP 1��� 3��� ;
1��� *��
1��� *�� ��
1��� *�� ;���� )���
1��� *�� $��� ;
1��� *�� ;�
1��� *�� ;$���
1��� *�� 1���
1��� *��

([SODQDWLRQ %ORFN 1��� GHFODUHV WKH SURJUDP QXPEHU DQG D[HV EHLQJ XVHG�
1���
6SHFLILHV 6WRS PRGH�
1���
([HFXWLRQ RI WKH QH[W EORFN LV VWRSSHG ZKHQ JHQHUDO LQSXW � JRHV 21�
1���
0RYHV WKH ; D[LV ZLWK D WDUJHW SRVLWLRQ RI ;����� 7KH SRVLWLRQLQJ RSHUDWLRQ ZLOO
EH GHFHOHUDWHG WR D VWRS LI JHQHUDO LQSXW � JRHV 21 EHIRUH SRVLWLRQLQJ LV FRP�
SOHWHG�
1���
7KH VWRSSLQJ SRVLWLRQ LV VWRUHG LQ DGGUHVV $����
1���
5HWXUQV WR WKH RULJLQ�
1���
3RVLWLRQV WKH ; D[LV XVLQJ WKH SRVLWLRQ GDWD VWRUHG LQ DGGUHVV $��� LQ EORFN
1����
1���
-XPSV WR 1��� DQG UHSHDWV WKH SRVLWLRQLQJ RSHUDWLRQ�
1���
(QGV WKH SURJUDP�

6WRSSLQJ WKH 3URJUDP DQG 6XEVWLWXWLQJ 3RVLWLRQ 'DWD 6HFWLRQ ����



���

���� ([HFXWLQJ 0& 3URJUDPV IURP WKH /DGGHU 3URJUDP
7KLV VHFWLRQ GHVFULEHV ODGGHU SURJUDPV WKDW ZLOO H[HFXWH *�ODQJXDJH 0& SUR�
JUDPV� 8VH WKH IROORZLQJ SURFHGXUH WR H[HFXWH 0& SURJUDPV�

�� �� ���� �� 6HW WKH 0& 8QLW WR DXWRPDWLF PRGH� �7XUQ 21 ELW �� RI &,2 ZRUG Q����

�� 6HW WKH SURJUDP QXPEHU RI WKH GHVLUHG 0& SURJUDP� �'0 ZRUG P����

�� 5HDG WKH SURJUDP QXPEHU IURP '0 ZRUG P��� WR WKH 0& 8QLW� �7XUQ 21
ELW �� RI &,2 ZRUG Q����

�� 7XUQ21 WKH&\FOH6WDUW %LW WR H[HFXWH WKH0&SURJUDP VSHFLILHG LQ '0ZRUG
P���� �7XUQ 21 ELW �� RI &,2 ZRUG Q����

7KLV SURFHGXUH H[HFXWHV WDVN �� 7KH IROORZLQJ WDEOH VKRZV WKH HTXLYDOHQW &,2
$UHD FRQWURO ELWV DQG '0 ZRUGV IRU WDVNV �� �� DQG ��

%LW�ZRUG 7DVN � 7DVN � 7DVN � 7DVN �
$XWRPDWLF�0DQXDO 0RGH %LW Q��� ELW �� Q��� ELW �� Q��� ELW �� Q��� ELW ��
3URJUDP QXPEHU '0 P��� '0 P��� '0 P��� '0 P���
3URJUDP 1XPEHU 5HDG %LW Q��� ELW �� Q��� ELW �� Q��� ELW �� Q��� ELW ��
&\FOH 6WDUW %LW Q��� ELW �� Q��� ELW �� Q��� ELW �� Q��� ELW ��

6DPSOH /DGGHU 3URJUDP 7KH IROORZLQJ ODGGHU SURJUDP H[HFXWHV DQ 0& SURJUDP� �7DVN ��

$XWRPDWLF�PDQXDO
PRGH VHOHFWRU

Q��
��

287

���
',)8 5�

3DXVH EXWWRQ

Q���
��

;�D[LV 6HUYR
/RFN 21 )ODJ

���
',)8 5�

3URJUDP VWDUW EXWWRQ

���
',)8 5�

Q���
��

0HPRU\ 5XQ
&RPSOHWHG )ODJ

287 5�

5�

Q��

��

3DXVH %LW

Q���
��

0HPRU\ 5XQ )ODJ

Q��
��

287

0HPRU\ 5XQ )ODJ

Q���
��

([HFXWLRQ FRQGLWLRQ

Q��
��

287

5�

Q��

3DXVH
%LW

Q��
��

��

&\FOH 6WDUW ELW

0HPRU\
5XQ
&RP�
SOHWHG
)ODJ

5� 5�

6HUYR
/RFN
21

Q���
��

$XWRPDWLF
0RGH )ODJ

Q��
��

287

(UURU
)ODJ

Q���
��

�6HWV DXWRPDWLF RU PDQXDO PRGH��

�$X[LOLDU\ $UHD ELW�

�$X[LOLDU\ $UHD ELW�

�$X[LOLDU\ $UHD ELW�

Q���
��

<�D[LV 6HUYR
/RFN 21 )ODJ

Q���
��

8�D[LV 6HUYR
/RFN 21 )ODJ

Q���
��

=�D[LV 6HUYR
/RFN 21 )ODJ

�$X[LOLDU\ $UHD ELW�

�3DXVHV H[HFXWLRQ��

�5HDGV WKH SURJUDP QXPEHU��

6HWV WKH SURJUDP
QXPEHU LQ ZRUG
P����

�([HFXWHV WKH SURJUDP��

([HFXWLQJ 0& 3URJUDPV IURP WKH /DGGHU 3URJUDP 6HFWLRQ ����



���

1RWH :KHQ H[HFXWLQJ D SRVLWLRQLQJ RSHUDWLRQ LQ WKH0& SURJUDP� DOO RI WKH D[HV EHLQJ
XVHGPXVW EH VHUYR�ORFNHG �6HUYR /RFN21 IODJV21�� VR EH VXUH WR DGG DFRQGL�
WLRQ OLNH 5� LQ WKH VDPSOH SURJUDP DERYH�

7LPLQJ &KDUW

$XWRPDWLF�0DQXDO 0RGH %LW
21

5� �3DXVH FRQGLWLRQ�

5� �3URJUDP VWDUW FRQGLWLRQ�

5� �0& SURJUDP FRPSOHWHG�

3DXVH %LW �Q�� ELW ���

3URJUDP VWDUW FRQGLWLRQ

&\FOH 6WDUW %LW �Q�� ELW ���

0HPRU\ 5XQ
&RPSOHWHG )ODJ
�Q��� ELW ���

0HPRU\ 5XQ )ODJ
�Q��� ELW ���

([HFXWLQJ 0& 3URJUDPV IURP WKH /DGGHU 3URJUDP 6HFWLRQ ����



���

6(&7,21 ��
7URXEOHVKRRWLQJ

7KLV VHFWLRQ GHVFULEHV WKH HUURUV WKDW PLJKW RFFXU GXULQJ RSHUDWLRQ� WKHLU SUREDEOH FDXVHV� DQG SRVVLEOH UHPHGLHV�

���� (UURU ,QGLFDWRUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 6\VWHP (UURUV� (UURU &RGHV ���� WR ���� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 7DVN (UURUV� (UURU &RGHV ���� WR ���� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� $[LV (UURUV� (UURU &RGHV ���� WR ���� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� (UURUV 2XWSXW WR WKH (UURU +LVWRU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

���� (UURU ,QGLFDWRUV
7KH HUURU LQGLFDWRUV DUH ORFDWHG RQ WKH IURQW RI0&8QLW� DV VKRZQ LQ WKH IROORZLQJ
GLDJUDP�

81,7 (55 LQGLFDWRU

'59 (55 LQGLFDWRU

7KH VWDWXV RI LQGLFDWRUV �
WKURXJK � LQGLFDWH ZKDW NLQG RI
HUURU KDV RFFXUUHG ZKHQ WKH
81,7 (55 RU '59 (55 LQGLFD�
WRU LV 21�

&9����0&���

&9����0&���

2QH RUPRUH RI LQGLFDWRUV � WKURXJK �PLJKW JR21 DW WKH VDPH WLPH DV WKH 81,7
(55 RU '59 (55 LQGLFDWRU�

(UURU ,QGLFDWRUV 6HFWLRQ ����



���

81,7 (55 ,QGLFDWRU 7KH WDEOH EHORZ VKRZV WKH HUURUV LQGLFDWHG E\ GLIIHUHQW FRPELQDWLRQV RI WKH
81,7 (55 LQGLFDWRU DQG LQGLFDWRUV � WKURXJK ��

'59 (55 ,QGLFDWRU :KHQ WKH '59 (55 LQGLFDWRU JRHV 21� LQGLFDWRUV � WKURXJK � FRUUHVSRQG WR
D[HV ; WKURXJK 8�

,QGLFDWRU 6WDWXV (UURU (UURU 3URFHVVLQJ
81,7
581

81,7
(55

'59
(55

� � � �
J

2)) 2)) 2)) 2)) 2)) 2)) 2)) :DWFKGRJ WLPHU
WLPHRXW HUURU

7KH 0& 8QLW·V ZDWFKGRJ WLPHU KDV WLPHG RXW�
5HSODFH WKH 0& 8QLW�

21 2)) 2)) 2)) 2)) 2)) 2)) 1R HUURU ���
21 21 2)) 2)) 2)) 2)) 2)) 0& 8QLW HUURU $Q HUURU KDV RFFXUUHG LQ WKH 0& 8QLW LWVHOI� 7KH

VHUYRGULYHU LV 2.�
'HWDLOV RQ WKH HUURU FDQ EH GHWHUPLQHG E\
FKHFNLQJ WKH HUURU FRGH RXWSXW WR WKH 7HDFKLQJ
%R[ RU 3& GDWD DUHD LQWHUIDFH� �6HH QRWH��

2)) 2)) 2)) 2)) 21 8QLW QXPEHU
GXSOLFDWLRQ HUURU

7KH VDPH XQLW QXPEHU KDV EHHQ VHW RQ DQRWKHU
8QLW� &KHFN WKH XQLW QXPEHU DQG PDNH VXUH WKDW
LW LV XQLTXH�

2)) 2)) 21 2)) 8QLW QXPEHU HUURU 7KH XQLW QXPEHU KDV EHHQ VHW WRR KLJK ��� WR
���� &KHFN WKH XQLW QXPEHU DQG PDNH VXUH WKDW
LW LV �� WR ���

2)) 2)) 21 21 ,�2 WDEOH QRW
UHJLVWHUHG

5HJLVWHU WKH ,�2 WDEOH�

2)) 21 2)) 2)) 2WKHU &38 HUURU &DQ·W FRPPXQLFDWH ZLWK WKH 3&�
&K K L E LO G K2)) 21 2)) 21 6\VWHP ILOH UHDG

HUURU
&KDQJH WKH XQLW QXPEHU WHPSRUDULO\ DQG WKHQ
FKDQJH LW EDFN DJDLQ� ,I WKLV GRHVQ·W VROYH WKH
SUREOHP WKH 0& 8QLW RU 3& PD\ EH IDXOW\

2)) 21 21 2)) 6\VWHP ILOH VHWWLQJ
HUURU

SUREOHP� WKH 0& 8QLW RU 3& PD\ EH IDXOW\�

21 2)) 2)) 2)) 3& ZDWFKGRJ WLPHU
HUURU

$Q HUURU KDV RFFXUUHG LQ WKH 3&� &KHFN WKH 3&�

21 2)) 2)) 21 ((3520 HUURU $Q HUURU KDV RFFXUUHG LQ ((3520� WKH 0& 8QLW�
L K 0& 8 L · 5$0 5 O K 0& 8 L21 21 21 21 5$0 HUURU

� �
RU LQ WKH 0& 8QLW·V 5$0� 5HSODFH WKH 0& 8QLW�

21
RU
2))

21 2)) 21 2)) &38 HUURU

21 2)) 21 ; < = 8 'ULYHU DODUP $Q HUURU KDV RFFXUUHG LQ WKH VHUYRGULYHU
LQGLFDWHG E\ LQGLFDWRUV � WKURXJK ��
(LWKHU WKH VHUYRGULYHU·V SRZHU LV 2)) RU DQ HUURU
KDV RFFXUUHG� 7KH HUURU FDQ EH LJQRUHG LI WKH
LQGLFDWHG D[LV LVQ·W EHLQJ XVHG� 7KH 0& 8QLW FDQ
VWDUW DV ORQJ DV WKH GULYHU DODUP KDVQ·W RFFXUUHG
LQ DQ D[LV EHLQJ XVHG�

21 21 21 2)) 2)) 2)) 2)) 0& 8QLW HUURU $Q HUURU KDV RFFXUUHG LQ WKH 0& 8QLW LWVHOI� 7KH
VHUYRGULYHU LV 2.�
'HWDLOV RQ WKH HUURU FDQ EH GHWHUPLQHG E\
FKHFNLQJ WKH HUURU FRGH RXWSXW WR WKH 7HDFKLQJ
%R[ RU 3& GDWD DUHD LQWHUIDFH� �6HH QRWH��

1RWH 5HIHU WR ���� 6\VWHP (UURUV� (UURU &RGHV ���� WR ����� ���� 7DVN (UURUV� (UURU
&RGHV���� WR ����� RU ����$[LV(UURUV� (UURU &RGHV���� WR ���� IRU GHWDLOV RQ
WKH HUURU FRGH�

(UURU ,QGLFDWRUV 6HFWLRQ ����



���

���� 6\VWHP (UURUV� (UURU &RGHV ���� WR ����
:KHQ D V\VWHP HUURU RFFXUV� WKH 6\VWHP (UURU )ODJ �&,2 ZRUG Q��� ELW ��� ZLOO
EH WXUQHG 21 DQG WKH HUURU FRGH ZLOO EH RXWSXW WR '0 ZRUG P���� �7KH HUURU
PHVVDJH LQ SDUHQWKHVHV ZLOO EH GLVSOD\HG DW WKH 7HDFKLQJ %R[��

&RGH (UURU (UURU 3URFHVVLQJ
���� 6\VWHP SDUDPHWHUV GHVWUR\HG

�6<6 3$5$ &255837�
7KH V\VWHP SDUDPHWHUV KDYH EHHQ GHVWUR\HG� �6HH QRWH ���
'RZQORDG WKH V\VWHP SDUDPHWHUV IURP WKH 0& 6XSSRUW 6RIWZDUH DJDLQ� DQG
WKHQ WXUQ WKH SRZHU 2)) DQG 21� 7KH V\VWHP SDUDPHWHUV FDQ EH GHVWUR\HG E\
DQ\ RI WKH IROORZLQJ�

7KH PHPRU\ GDWD PLJKW KDYH EHHQ GHVWUR\HG E\ QRLVH�

7KH EDFNXS EDWWHU\ YROWDJH PLJKW KDYH GURSSHG�

7KH 3& �0& 8QLW� PLJKW KDYH EHHQ WXUQHG 2)) ZKLOH WKH V\VWHP
SDUDPHWHUV ZHUH EHLQJ GRZQORDGHG�

7KLV HUURU FDQ·W EH FOHDUHG E\ DQ HUURU UHVHW�
���� :URQJ QXPEHU RI WDVNV

�7$6. 127 &216,67�
7KH QXPEHU RI WDVNV UHJLVWHUHG LQ WKH V\VWHP SDUDPHWHUV GRHVQ·W PDWFK WKH
QXPEHU UHJLVWHU LQ WKH SURJUDP� �6HH QRWH ���
(LWKHU GHOHWH DOO SURJUDPV XVLQJ WKH 0& 6XSSRUW 6RIWZDUH RU GRZQORDG V\VWHP
SDUDPHWHUV ZLWK WKH QXPEHU RI WDVNV WKDW PDWFKHV WKH QXPEHU UHJLVWHUHG LQ WKH
SURJUDP�
7KH HUURU LV FOHDUHG DXWRPDWLFDOO\ ZKHQ DOO SURJUDPV DUH GHOHWHG� 'RZQORDG
WKH SURJUDP�V� DJDLQ� :KHQ GRZQORDGLQJ WKH V\VWHP SDUDPHWHUV DJDLQ� WXUQ
WKH 8QLW·V SRZHU 2)) DQG WKHQ 21 DJDLQ�
7KLV HUURU FDQ EH FDXVHG E\ DQ\ RI WKH IROORZLQJ�

7KH V\VWHP SDUDPHWHUV WKDW ZHUH GRZQORDGHG KDG D GLIIHUHQW QXPEHU
RI WDVNV UHJLVWHUHG�

7KH PHPRU\ GDWD PLJKW KDYH EHHQ GHVWUR\HG E\ QRLVH�

7KH EDFNXS EDWWHU\ YROWDJH PLJKW KDYH GURSSHG�

7KH 3& �0& 8QLW� PLJKW KDYH EHHQ WXUQHG 2)) ZKLOH WKH V\VWHP
SDUDPHWHUV ZHUH EHLQJ GRZQORDGHG�

7KLV HUURU FDQ·W EH FOHDUHG E\ DQ HUURU UHVHW�

���� 7DVN � SURJUDP GHVWUR\HG
�7$6. � 352* &255�

7DVN �·V SURJUDP KDV EHHQ GHVWUR\HG�
'HOHWH DOO WDVN � SURJUDPV DQG WKH HUURU ZLOO EH FOHDUHG DXWRPDWLFDOO\� WKHQ
GRZQORDG WKH SURJUDPV DJDLQ� 7KH SURJUDPV FDQ EH GHVWUR\HG E\ DQ\ RI WKH
IROORZLQJ�

7KH PHPRU\ GDWD PLJKW KDYH EHHQ GHVWUR\HG E\ QRLVH�

7KH EDFNXS EDWWHU\ YROWDJH PLJKW KDYH GURSSHG�

7KH 3& �0& 8QLW� PLJKW KDYH EHHQ WXUQHG 2)) ZKLOH WKH V\VWHP
SDUDPHWHUV ZHUH EHLQJ GRZQORDGHG�

7KH 3& �0& 8QLW� PLJKW KDYH EHHQ WXUQHG 2)) ZKLOH WKH SURJUDPV
ZHUH EHLQJ GRZQORDGHG�

7KLV HUURU FDQ·W EH FOHDUHG E\ DQ HUURU UHVHW�

���� 7DVN � SURJUDP GHVWUR\HG
�7$6. � 352* &255�

7DVN �·V SURJUDP KDV EHHQ GHVWUR\HG�
6HH WKH HUURU SURFHVVLQJ GHVFULEHG IRU HUURU FRGH �����

���� 7DVN � SURJUDP GHVWUR\HG
�7$6. � 352* &255�

7DVN �·V SURJUDP KDV EHHQ GHVWUR\HG�
6HH WKH HUURU SURFHVVLQJ GHVFULEHG IRU HUURU FRGH �����

���� 7DVN � SURJUDP GHVWUR\HG
�7$6. � 352* &255�

7DVN �·V SURJUDP KDV EHHQ GHVWUR\HG�
6HH WKH HUURU SURFHVVLQJ GHVFULEHG IRU HUURU FRGH �����

6\VWHP (UURUV� (UURU &RGHV ���� WR ���� 6HFWLRQ ����



���

&RGH (UURU 3URFHVVLQJ(UURU
���� &38 %XV VWRSSHG

�&38 %86 6723 (55�
&\FOLF SURFHVVLQJ �WKH SHULRGLF UHIUHVKLQJ SURFHVV� FRXOGQ·W EH H[HFXWHG ZLWK
WKH 3& LWVHOI� �6HH QRWH ���
7KLV HUURU FDQ EH FDXVHG E\ HLWKHU RI WKH IROORZLQJ�

7KH 3& KDV WRR KHDY\ RI D VHUYLFLQJ ORDG EHFDXVH VHUYLFLQJ WLPH IRU
RWKHU &38 %XV 8QLWV LQFUHDVHG �GXH WR RQOLQH HGLWLQJ IURP D KRVW
FRPSXWHU� IRU H[DPSOH��

&38 %XV 6HUYLFH WR WKH 0& 8QLW KDV EHHQ GLVDEOHG E\ WXUQLQJ 21 LWV
&38 6HUYLFH 'LVDEOH %LW LQ ZRUG $����

,I WKH 3&·V VHUYLFLQJ ORDG LV WRR KHDY\� OHQJWKHQ WKH PD[LPXP F\FOH WLPH �5 LQ
WKH 3& 6HWXS�� ,I &38 %XV VHUYLFH KDV EHHQ GLVDEOHG� WXUQ 2)) WKH 0& 8QLW·V
&38 6HUYLFH 'LVDEOH %LW LQ ZRUG $����
7KLV HUURU FDQ EH FOHDUHG E\ DQ HUURU UHVHW� EXW ZLOO RFFXU DJDLQ LI WKH FDXVH
LVQ·W FRUUHFWHG�

���� 3DULW\ HUURU �3$5,7< (5525� $ KDUGZDUH HUURU KDV EHHQ GHWHFWHG LQ FRPPXQLFDWLRQV ZLWK WKH 3&� �6HH QRWH
���
7KLV HUURU FDQ EH FDXVHG E\ D SUREOHP LQ WKH 0& 8QLW RU WKH 3&� 7U\ UHPRYLQJ
WKH 0& 8QLW IURP WKH %DFNSODQH DQG WKHQ UHLQVWDOOLQJ LW� ,I WKLV GRHVQ·W VROYH WKH
SUREOHP� UHSODFH WKH 0& 8QLW RU 3&�
7KLV HUURU FDQ EH FOHDUHG E\ DQ HUURU UHVHW� EXW ZLOO RFFXU DJDLQ LI WKH FDXVH
LVQ·W FRUUHFWHG�

���� 3& VWRSSHG
�3& 6723 (5525�

$ IDWDO RU QRQ�IDWDO HUURU KDV RFFXUUHG LQ WKH 3&� �6HH QRWH ���
5HIHU WR WKH 3&·V 2SHUDWLRQ 0DQXDO IRU GHWDLOV RQ IDWDO DQG QRQ�IDWDO HUURUV�
7KH 3& VWRSSHG HUURU FDQ EH FOHDUHG E\ DQ HUURU UHVHW� EXW ZLOO RFFXU DJDLQ LI
WKH FDXVH LVQ·W FRUUHFWHG�

���� 'HFHOHUDWLRQ VWRS
�'(&(/ 6723�

7KH 7HDFKLQJ %R[·V GHFHOHUDWLRQ VWRS NH\ ZDV SUHVVHG�
5HVHW WKH HUURU DIWHU FKHFNLQJ IRU DQ\ XQVDIH FRQGLWLRQV�
7KLV HUURU FDQ EH FOHDUHG E\ DQ HUURU UHVHW� EXW ZLOO RFFXU DJDLQ LI WKH FDXVH
LVQ·W FRUUHFWHG�

���� 6HWXS HUURU
�6<67(0 6(7 (5525�

6\VWHP SDUDPHWHUV ZLWK QHZ 8QLW RU 0DFKLQH SDUDPHWHUV ZHUH GRZQORDGHG�
7KH HUURU FDQ EH FOHDUHG E\ DQ HUURU UHVHW� EXW WKH 8QLW ZLOO RSHUDWH ZLWK WKH ROG
SDUDPHWHUV XQOHVV WKH SRZHU LV WXUQHG 2)) DQG WKHQ 21 DJDLQ�

���� ,OOHJDO GDWD �'$7$ (5525� 'HVWUR\HG SRVLWLRQ GDWD ZDV UHFHLYHG�
7KH HUURU FDQ EH FOHDUHG E\ DQ HUURU UHVHW� EXW WUDQVIHU WKH SRVLWLRQ GDWD DJDLQ�
7KH SRVLWLRQ GDWD FDQ EH GHVWUR\HG E\ HLWKHU RI WKH IROORZLQJ�

7KH PHPRU\ GDWD PLJKW KDYH EHHQ GHVWUR\HG E\ QRLVH�

7KH EDFNXS EDWWHU\ YROWDJH PLJKW KDYH GURSSHG�

���� (UURU ORJ GHVWUR\HG
�(55 +,6725< &255�

7KH HUURU KLVWRU\ GDWD ZDV GHVWUR\HG�
7KH HUURU KLVWRU\ ZLOO EH LQLWLDOL]HG DXWRPDWLFDOO\ ZKHQ WKH GDWD KDV EHHQ
GHVWUR\HG� (LWKHU UHVHW WKH HUURU RU WXUQ WKH SRZHU 2)) DQG WKHQ 21 DJDLQ�
7KH HUURU KLVWRU\ GDWD FDQ EH GHVWUR\HG E\ HLWKHU RI WKH IROORZLQJ�

7KH PHPRU\ GDWD PLJKW KDYH EHHQ GHVWUR\HG E\ QRLVH�

7KH EDFNXS EDWWHU\ YROWDJH PLJKW KDYH GURSSHG�

1RWH �� &KHFNHG ZKHQ SRZHU LV WXUQHG 21�
�� &KHFNHG UHJXODUO\�

���� 7DVN (UURUV� (UURU &RGHV ���� WR ����
:KHQ D V\VWHP HUURU RFFXUV LQ WDVN �� �� �� RU �� WKH HUURU FRGH ZLOO EH RXWSXW WR
'0ZRUG P���� P���� P���� RU P���� UHVSHFWLYHO\� ,Q WKLV WDEOH� WKH WHUP ´SUR�
JUDPµ UHIHUV WR WKH*�ODQJXDJH0&SURJUDP� 7KH HUURUPHVVDJH LQ SDUHQWKHVHV
ZLOO EH GLVSOD\HG DW WKH 7HDFKLQJ %R[�

&RGH (UURU (UURU 3URFHVVLQJ
���� 3URJUDP QXPEHU HUURU

�352*5$0 1R� (55�
7KH VSHFLILHG SURJUDP QXPEHU LVQ·W %&' RU LV RXWVLGH RI WKH DFFHSWDEOH UDQJH�
6SHFLI\ D ��GLJLW %&' SURJUDP QXPEHU IURP ���� WR �����

���� 3URJUDP QRW IRXQG
�12 352*5$0�

7KH VSHFLILHG PDLQ SURJUDP RU VXESURJUDP GRHVQ·W H[LVW� ,I D 68%352*5$0
-803 IXQFWLRQ �*��� ZDV H[HFXWHG� WKH VSHFLILHG VXESURJUDP GRHVQ·W H[LVW�
&KHFN ZKHWKHU WKH VSHFLILHG SURJUDP KDV EHHQ FUHDWHG RU WKH VSHFLILHG
SURJUDP QXPEHU ZDV LQFRUUHFW�

7DVN (UURUV� (UURU &RGHV ���� WR ���� 6HFWLRQ ����



���

&RGH (UURU 3URFHVVLQJ(UURU
���� 3URJUDP D[LV GHFODUDWLRQ HUURU

�$;,6 63(& (55�
7KH D[HV XVHG LQ WKH SURJUDP DUH VHW LQ WKH SDUDPHWHUV�
%H VXUH WR VHW WKH D[HV EHLQJ XVHG LQ WKH SDUDPHWHUV� 7KLV VHWWLQJ LV PDGH ZLWK
WKH 0& 6XSSRUW 6RIWZDUH�

���� ,OOHJDO * FRGH
�,19 * &2'( &201'�

$Q XQXVHG * FRGH ZDV XVHG LQ WKH SURJUDP�
6RPHKRZ WKH SURJUDP KDV EHHQ GHVWUR\HG� 'RZQORDG WKH SURJUDP DJDLQ� 7KH
SURJUDP FRXOG KDYH EHHQ GHVWUR\HG E\ DQ\ RI WKH IROORZLQJ�

7KH PHPRU\ GDWD PLJKW KDYH EHHQ GHVWUR\HG E\ QRLVH�

7KH EDFNXS EDWWHU\ YROWDJH PLJKW KDYH GURSSHG�

7KH 3& �0& 8QLW� PLJKW KDYH EHHQ WXUQHG 2)) ZKLOH WKH SURJUDP
ZDV EHLQJ GRZQORDGHG�

���� 3URJUDP RXW RI UDQJH
�352* 5$1*( 29(5�

$WWHPSWHG WR H[HFXWH WKH QH[W EORFN RI WKH SURJUDP� EXW QR EORFN H[LVWHG�
6RPHKRZ WKH SURJUDP KDV EHHQ GHVWUR\HG� 'RZQORDG WKH SURJUDP DJDLQ� 7KH
SURJUDP FRXOG KDYH EHHQ GHVWUR\HG E\ DQ\ RI WKH IROORZLQJ�

7KH PHPRU\ GDWD PLJKW KDYH EHHQ GHVWUR\HG E\ QRLVH�

7KH EDFNXS EDWWHU\ YROWDJH PLJKW KDYH GURSSHG�

7KH 3& �0& 8QLW� PLJKW KDYH EHHQ WXUQHG 2)) ZKLOH WKH SURJUDP
ZDV EHLQJ GRZQORDGHG�

���� 0 FRGH RXW RI UDQJH
�0 &2'( 5$1*( 295�

$WWHPSWHG WR RXWSXW DQ 0 FRGH IURP D SRVLWLRQ GDWD DGGUHVV RU UHJLVWHU� EXW WKH
FRQWHQW ZDVQ·W ZLWKLQ WKH DFFHSWDEOH UDQJH IRU 0 FRGHV ���� WR �����
0DNH VXUH WKDW WKH 0 FRGH LV IURP ��� WR ����

���� ,QWHUSRODWLRQ UDWH QRW VHW
�,17(5 63 127 6(7�

7KH LQWHUSRODWLRQ VSHHG ZDVQ·W VSHFLILHG ZKHQ DQ LQWHUSRODWLRQ IXQFWLRQ �*���
*��� RU *��� ZDV H[HFXWHG� DQG WKH LQWHUSRODWLRQ VSHHG KDGQ·W EHHQ VSHFLILHG
VLQFH SURJUDP H[HFXWLRQ ZDV VWDUWHG�
6SHFLI\ WKH LQWHUSRODWLRQ VSHHG LQ WKH SURJUDP�

���� $UF LQWHUSRODWLRQ FRPPDQG
YDOXH HUURU
�&,5 $5& ,17 (55�

$ FLUFXODU LQWHUSRODWLRQ IXQFWLRQ �*��� *��� RU *��� ZDV H[HFXWHG� EXW DQ DUF
FDQ·W EH GUDZQ EHFDXVH RI RQH RI WKH IROORZLQJ UHDVRQV�

7KH DUF DQJOH ZDV WRR VPDOO EHFDXVH WKH VWDUW SRLQW DQG HQG SRLQW
ZHUH H[WUHPHO\ FORVH DQG WKH UDGLXV ZDV WRR ODUJH�

:LWK UDGLXV VSHFLILFDWLRQ� WKH VWDUW SRLQW DQG HQG SRLQW DUH WKH VDPH RU
WKH GLVWDQFH EHWZHHQ WKH VWDUW SRLQW DQG HQG SRLQW LV VPDOO FRPSDUHG
WR WKH UDGLXV�

:LWK FHQWHU VSHFLILFDWLRQ� WKH GLVWDQFH EHWZHHQ WKH FHQWHU DQG WKH
VWDUW SRLQW RU HQG SRLQW LV ]HUR�

:LWK FHQWHU VSHFLILFDWLRQ� WKH GLIIHUHQFH LV WRR JUHDW EHWZHHQ WKH
UDGLXV RI WKH FHQWHU DQG WKH VWDUW SRLQW DQG WKH UDGLXV RI WKH FHQWHU
DQG WKH HQG SRLQW�

���� $UF LQWHUSRODWLRQ SODQH
VSHFLILFDWLRQ HUURU
�&,5 $5& 3/1( (55�

$ FLUFXODU LQWHUSRODWLRQ IXQFWLRQ �*��� *��� RU *��� ZDV H[HFXWHG� EXW WKH
FLUFXODU SODQH ZDVQ·W VHW RU ZDV VHW LQFRUUHFWO\�
$Q D[LV VSHFLILHG LQ D FLUFXODU LQWHUSRODWLRQ IXQFWLRQ ZDVQ·W VHW ZLWK WKH FLUFXODU
SODQH VSHFLILFDWLRQ IXQFWLRQ�
7KH FLUFXODU SODQH VSHFLILFDWLRQ IXQFWLRQ VSHFLILHG DQ D[LV WKDW LVQ·W XVHG LQ WKH
WDVN�

���� 2YHUIORZ HUURU
�29(5)/2: (5525�

$Q RYHUIORZ RFFXUUHG ZKHQ WKH D[LV FRPPDQG YDOXH ZDV FRQYHUWHG ZLWK WKH
PLQLPXP VHWWLQJ YDOXH RU SXOVH UDWH LQ D *��� *��� *��� RU *�� IXQFWLRQ�
&RUUHFW WKH SURJUDP RU WKH SRVLWLRQ GDWD� &KHFN WKH VHWWLQJ IRU WKH PLQLPXP
VHWWLQJ XQLW SDUDPHWHU LQ WKH V\VWHP SDUDPHWHUV�

���� 'LYLGH�E\�]HUR HUURU
�=(52 ',9,'( (55�

$ GLYLVLRQ E\ ]HUR RFFXUUHG ZKHQ D *�� IXQFWLRQ �$5,7+0(7,&
23(5$7,216� ZDV H[HFXWHG�
&RUUHFW WKH SURJUDP RU WKH SRVLWLRQ GDWD� &KHFN WKH VHWWLQJ IRU WKH PLQLPXP
VHWWLQJ XQLW SDUDPHWHU LQ WKH V\VWHP SDUDPHWHUV�

���� 3RVLWLRQ GDWD RXW RI UDQJH
�326,7 '$7$ 29(5�

7KH SRVLWLRQ GDWD H[FHHGHG WKH DFFHSWDEOH UDQJH ZKHQ D *�� IXQFWLRQ
�$5,7+0(7,& 23(5$7,216� ZDV H[HFXWHG RU WKH VSHFLILHG D[LV· RULJLQ
ZDVQ·W IL[HG ZKHQ D FXUUHQW SRVLWLRQ ZDV VXEVWLWXWHG LQ D *�� IXQFWLRQ
�68%67,787,21��
,I WKH HUURU RFFXUUHG LQ D *�� IXQFWLRQ� FRUUHFW WKH SURJUDP RU SRVLWLRQ GDWD� ,I
WKH HUURU RFFXUUHG LQ D *�� IXQFWLRQ� FRUUHFW WKH SURJUDP RU IL[ WKH ORFDWLRQ RI
WKH VSHFLILHG D[LV· RULJLQ E\ H[HFXWLQJ DQ RULJLQ VHDUFK�

7DVN (UURUV� (UURU &RGHV ���� WR ���� 6HFWLRQ ����



���

&RGH (UURU 3URFHVVLQJ(UURU
���� 5HJLVWHU RXW RI UDQJH

�5(*,67 5$1*( 295�
7KH UHJLVWHU FRQWHQWV H[FHHGHG WKH DFFHSWDEOH UDQJH ZKHQ D *�� IXQFWLRQ
�$5,7+0(7,& 23(5$7,216� RU D *�� IXQFWLRQ �68%67,787,21� ZDV
H[HFXWHG� &RUUHFW WKH SURJUDP RU WKH GDWD�

���� 3DUDPHWHU RXW RI UDQJH
�3$5$ 5$1*( 29(5�

7KH SDUDPHWHU VHWWLQJ H[FHHGHG WKH DFFHSWDEOH UDQJH ZKHQ D *�� IXQFWLRQ
�&+$1*( 3$5$0(7(5� ZDV H[HFXWHG� &RUUHFW WKH SURJUDP RU WKH GDWD�

���� 1HVWLQJ HUURU
�1(67,1* (5525�

7KHUH ZHUH VL[ RU PRUH QHVWLQJ OHYHOV ZKHQ D *�� IXQFWLRQ �68%352*5$0
-803� ZDV H[HFXWHG� &RUUHFW WKH SURJUDP VR WKDW WKHUH DUH ILYH RU IHZHU
QHVWLQJ OHYHOV�

���� 1R UHWXUQ GHVWLQDWLRQ
�12 5(7851 '(67,1�

$ VXESURJUDP·V SURJUDP QXPEHU ZDV UHDG WR VWDUW H[HFXWLRQ� VR WKHUH ZDV QR
UHWXUQ GHVWLQDWLRQ ZKHQ WKH 68%352*5$0 (1' IXQFWLRQ �*��� ZDV
H[HFXWHG�
$OZD\V VWDUW WKH PDLQ SURJUDP ILUVW DQG WKHQ FDOO WKH VXESURJUDP IURP WKH PDLQ
SURJUDP�

���� 3URJUDP QXPEHU QRW VHW
�352* 1R� 127 6(7�

:KHQ WKH 0& SURJUDP ZDV VWDUWHG IURP WKH ODGGHU SURJUDP� WKH &\FOH 6WDUW %LW
ZDV WXUQHG 21 ZLWKRXW WXUQLQJ 21 WKH 3URJUDP 1XPEHU 5HDG %LW�
7XUQ 21 WKH &\FOH 6WDUW %LW DIWHU WXUQLQJ 21 WKH 3URJUDP 1XPEHU 5HDG %LW�
7KH 3URJUDP 1XPEHU 5HDG %LW PXVW EH WXUQHG 21 ZKHQ WKH &\FOH 6WDUW %LW LV
WXUQHG 21 DIWHU XVLQJ WKH 0& 6XSSRUW 6RIWZDUH WR DGG� HGLW� RU GHOHWH DQ\ 0&
SURJUDPV LQ WKH WDVN�

���� 1XPEHU RXW RI UDQJH
�180 5$1*( 29(5�

$ QXPHULFDO YDOXH H[FHHGHG WKH DFFHSWDEOH UDQJH GXULQJ H[HFXWLRQ RI *��
�WLPH YDOXH�� *�� �RIIVHW YDOXH�� *�� �SUHVHW YDOXH�� *�� �SDUDPHWHU YDOXH�� RU
*�� �QXPEHU RI ORRSV� IXQFWLRQ� $Q RYHUIORZ RFFXUUHG ZKHQ WKH SUHVHQW YDOXH
SUHVHW IURP WKH 3&� WKH RIIVHW YDOXH� RU SUHVHW YDOXH ZDV FRQYHUWHG ZLWK WKH
PLQLPXP VHWWLQJ XQLW IURP WKH V\VWHP SDUDPHWHUV�
&RUUHFW WKH SURJUDP� GDWD� RU SUHVHW FRPPDQG YDOXH IURP WKH ODGGHU SURJUDP�
&KHFN WKH PLQLPXP VHWWLQJ XQLW LQ WKH V\VWHP SDUDPHWHUV ZKHQ WKH HUURU
RFFXUV LQ D SUHVHQW YDOXH SUHVHW IURP WKH 3&� IXQFWLRQ *��� RU IXQFWLRQ *���

���� 1HJDWLYH LQWHUSRODWLRQ UDWH
�,17(5 63 ï '(6,*�

$ ]HUR RU QHJDWLYH YDOXH LQ D SRVLWLRQ GDWD DGGUHVV RU UHJLVWHU ZDV VSHFLILHG IRU
WKH LQWHUSRODWLRQ VSHHG IRU OLQHDU RU FLUFXODU LQWHUSRODWLRQ IXQFWLRQ�
&RUUHFW WKH SURJUDP RU GDWD VR WKDW D SRVLWLYH YDOXH LV XVHG IRU WKH LQWHUSRODWLRQ
VSHHG�

���� ,OOHJDO LQWHUPHGLDWH FRGH
�,17(5 &2'( (5525�

6RPHKRZ WKH SURJUDP KDV EHHQ GHVWUR\HG� 'RZQORDG WKH SURJUDP DJDLQ� 7KH
LQWHUPHGLDWH FRGH HUURU FRXOG KDYH EHHQ FDXVHG E\ DQ\ RI WKH IROORZLQJ�

7KH PHPRU\ GDWD PLJKW KDYH EHHQ GHVWUR\HG E\ QRLVH�

7KH EDFNXS EDWWHU\ YROWDJH PLJKW KDYH GURSSHG�

���� 2SHUDWLQJ WLPH RYHUIORZ
�581 7,0( 29(5581�

$WWHPSWHG WR H[HFXWH D *��� *��� *��� RU *�� SRVLWLRQLQJ IXQFWLRQ� EXW WKH
PRYHPHQW WR WKH VSHFLILHG WDUJHW ZRXOG WDNH WRR ORQJ DW WKH VSHFLILHG VSHHG�
&RUUHFW WKH SURJUDP� GDWD� RU SDUDPHWHUV WR LQFUHDVH WKH VSHHG RU UHGXFH WKH
GLVWDQFH WR EH PRYHG�

���� 3RVLWLRQ FRXQWHU RYHUIORZ
�029( ',67 29(5�

&DQ·W PRYH WR WKH WDUJHW VSHFLILHG LQ D *�� IXQFWLRQ EHFDXVH LW LV WRR IDU�
&RUUHFW WKH SURJUDP RU GDWD WR UHGXFH WKH GLVWDQFH WR EH PRYHG�

���� 3RVLWLRQ FRXQWHU RYHUIORZ
GXULQJ DUF PRYHPHQW
�&,5 $5& ',67 29(5�

&DQ·W PRYH WKH DPRXQW VSHFLILHG LQ D FLUFXODU LQWHUSRODWLRQ IXQFWLRQ EHFDXVH LW
LV WRR IDU� (LWKHU WKH GLVWDQFH EHWZHHQ WKH FHQWHU DQG VWDUW�HQG SRLQW LV WRR
JUHDW� WKH DUF OHQJWK LV WRR JUHDW� RU WKH GLVWDQFH EHWZHHQ WKH VWDUW DQG HQG
SRLQWV LV WRR JUHDW�
&RUUHFW WKH SURJUDP RU GDWD WR UHGXFH WKH GLVWDQFH WR EH PRYHG�

���� $UF FDQQRW EH FRPSOHWHG
�&,5 $5& &217 (55�

$WWHPSWHG WR FRQWLQXH FLUFXODU LQWHUSRODWLRQ� EXW FRXOGQ·W EHFDXVH DQ D[LV HUURU
RFFXUUHG GXULQJ FLUFXODU LQWHUSRODWLRQ� WKH FLUFXODU LQWHUSRODWLRQ ZDV GHFHOHUDWHG
WR D VWRS DQG WKHQ DQRWKHU SRVLWLRQLQJ RSHUDWLRQ VXFK DV MRJJLQJ ZDV
SHUIRUPHG� RU WKH FLUFXODU LQWHUSRODWLRQ ZDV GHFHOHUDWHG WR D VWRS DQG WKHQ DQ
D[LV HUURU RFFXUUHG�
:KHQ WKLV HUURU RFFXUV� FLUFXODU LQWHUSRODWLRQ FDQ·W EH FRQWLQXHG� VR UHVWDUW WKH
SURJUDP IURP WKH EHJLQQLQJ� &LUFXODU LQWHUSRODWLRQ FDQ EH FRQWLQXHG ZKHQ WKH
LQWHUSRODWLRQ LV GHFHOHUDWHG WR D VWRS DQG QR HUURUV RU RWKHU SRVLWLRQLQJ
RSHUDWLRQV RFFXU ZKLOH WKH LQWHUSRODWLRQ LV VWRSSHG�

���� $GGLWLRQDO D[LV VSHHG RYHUIORZ
�683 $;,6 63 29(5�

7KH LQWHUSRODWLRQ IHHG UDWH VSHFLILHG IRU WKH VXSSOHPHQWDO D[LV LQ FLUFXODU
LQWHUSRODWLRQ H[FHHGV WKH PD[LPXP LQWHUSRODWLRQ IHHG UDWH VHW LQ WKH V\VWHP
SDUDPHWHUV�
&RUUHFW WKH SURJUDP RU GDWD WR UHGXFH WKH VXSSOHPHQWDO D[LV· LQWHUSRODWLRQ IHHG
UDWH RU LQFUHDVH WKH VHWWLQJ IRU WKH PD[LPXP LQWHUSRODWLRQ IHHG UDWH SDUDPHWHU
LQ WKH V\VWHP SDUDPHWHUV�

7DVN (UURUV� (UURU &RGHV ���� WR ���� 6HFWLRQ ����



���

���� $[LV (UURUV� (UURU &RGHV ���� WR ����
:KHQ D HUURU RFFXUV LQ WKH ;� <� =� RU 8 D[LV� WKH HUURU FRGH ZLOO EH RXWSXW WR '0
ZRUG P���� P���� P���� RU P���� UHVSHFWLYHO\� �7KH HUURU PHVVDJH LQ SDUHQ�
WKHVHV ZLOO EH GLVSOD\HG DW WKH 7HDFKLQJ %R[��

&RGH (UURU (UURU 3URFHVVLQJ
���� 'ULYHU DODUP HQFRXQWHUHG

�'59 $/$50 ,1387�
7KH GULYHU DODUP LQSXW ZHQW 21 RU DQ DWWHPSW ZDV PDGH WR RSHUDWH WKH D[LV RU
H[HFXWH D &+$1*( 5()(5(1&( &225',1$7( 6<67(0 39 IXQFWLRQ �*���
ZLWK WKH GULYHU DODUP LQSXW 21 DIWHU UHVHWWLQJ DQ HUURU�
&KHFN WKH VWDWXV RI WKH VHUYRGULYHU DQG FRUUHFW WKH HUURU LI RQH LV IRXQG� 7XUQ
WKH VHUYRGULYHU 21 LI LW·V 2))�

���� (UURU FRXQWHU RYHUIORZ
�(55 &17 29(5)/2:�

7KH QXPEHU RI SXOVHV LQ WKH HUURU FRXQWHU H[FHHGHG WKH XSSHU OLPLW �������
SXOVHV��
7KLV HUURU FRXOG EH FDXVHG E\ D GLVFRQQHFWHG�EURNHQ HQFRGHU FDEOH� HOHFWULFDO
QRLVH� LPSURSHUO\ DGMXVWHG VHUYR V\VWHP� RU LPSURSHUO\ DGMXVWHG�IDXOW\ PDFKLQH
V\VWHP�

���� &ORFNZLVH RYHUWUDYHO HUURU
�&: 29(5 75$9(/�

7KH &: OLPLW VZLWFK FDPH 21 GXULQJ D[LV RSHUDWLRQ RU DQ DWWHPSW ZDV PDGH WR
RSHUDWH WKH D[LV ZLWK WKH &: OLPLW VZLWFK 21 DIWHU UHVHWWLQJ DQ HUURU�
0RYH WKH D[LV LQ WKH &&: GLUHFWLRQ ZLWK PDQXDO RSHUDWLRQ�

���� &RXQWHUFORFNZLVH RYHUWUDYHO
HUURU
�&&: 29(5 75$9(/�

7KH &&: OLPLW VZLWFK FDPH 21 GXULQJ D[LV RSHUDWLRQ RU DQ DWWHPSW ZDV PDGH
WR RSHUDWH WKH D[LV ZLWK WKH &&: OLPLW VZLWFK 21 DIWHU UHVHWWLQJ DQ HUURU�
0RYH WKH D[LV LQ WKH &: GLUHFWLRQ ZLWK PDQXDO RSHUDWLRQ�

���� %RWK GLUHFWLRQ RYHUWUDYHO HUURU
�&:� &&: 29(5 75�

%RWK OLPLW VZLWFKHV FDPH 21 GXULQJ D[LV RSHUDWLRQ RU DQ DWWHPSW ZDV PDGH WR
RSHUDWH WKH D[LV ZLWK ERWK OLPLW VZLWFKHV 21 DIWHU UHVHWWLQJ DQ HUURU�
&KHFN ZKHWKHU WKH OLPLW VZLWFKHV KDYH EHHQ ZLUHG LQFRUUHFWO\�

���� 1R RULJLQ VLJQDO
�12 25,*,1 6,*1$/�

'XULQJ DQ RULJLQ VHDUFK� WKH RULJLQ SUR[LPLW\ VZLWFK ZHQW IURP 21 WR 2))� EXW
WKHQ D OLPLW VZLWFK ZHQW 21 EHIRUH WKH =�SKDVH LQSXW�
7KLV HUURU FRXOG EH FDXVHG E\ D IDXOW =�SKDVH LQSXW LQ WKH HQFRGHU� D
GLVFRQQHFWHG RU EURNHQ HQFRGHU FDEOH� RU SODFHPHQW WKH RULJLQ SUR[LPLW\ VZLWFK
WRR FORVH WR D OLPLW VZLWFK� 5HIHU $SSHQGL[ % $GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV
IRU GHWDLOV RQ KRZ HUURUV RFFXU GXULQJ RULJLQ VHDUFKHV�

���� 1R RULJLQ SUR[LPLW\ VLJQDO
�12 25,* 352; 6,*�

$ OLPLW VZLWFK ZHQW 21 EHIRUH WKH RULJLQ SUR[LPLW\ VZLWFK GXULQJ D RQH
GLUHFWLRQ�PRGH RULJLQ VHDUFK� RU ERWK OLPLW VZLWFKHV ZHQW 21 EHIRUH WKH RULJLQ
SUR[LPLW\ VZLWFK GXULQJ D UHYHUVH�PRGH RULJLQ VHDUFK�
&KHFN WKH LQVWDOODWLRQ RI WKH RULJLQ SUR[LPLW\ VZLWFK DQG WKH ZLULQJ RI WKH OLPLW
VZLWFKHV� $OVR FKHFN WKH ORFDWLRQ RI WKH D[HV ZKHQ WKH RULJLQ VHDUFK ZDV
VWDUWHG� 5HIHU WR $SSHQGL[ % $GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV IRU GHWDLOV RQ
KRZ HUURUV RFFXU GXULQJ RULJLQ VHDUFKHV�

���� &ORFNZLVH VRIWZDUH OLPLW
�&: 62)7 /,0 295�

7KH FRPPDQG YDOXH H[FHHGHG WKH &: VRIWZDUH OLPLW LQ DQ D[LV RSHUDWLRQ�
WKH DEVROXWH SRVLWLRQ H[FHHGHG WKH &: VRIWZDUH OLPLW ZKHQ DQ DEVROXWH
HQFRGHU·V SRVLWLRQ ZDV UHDG� WKH FRPPDQG YDOXH H[FHHGHG WKH &: VRIWZDUH
OLPLW LQ D *�� RU *�� IXQFWLRQ� RU WKH FRPPDQG YDOXH H[FHHGHG WKH &:
VRIWZDUH OLPLW ZKHQ WKH SUHVHQW YDOXH SUHVHW ZDV H[HFXWHG IURP WKH 3&�
&KHFN ZKHWKHU WKH VRIWZDUH OLPLW LQ WKH V\VWHP SDUDPHWHUV LV DSSURSULDWH� �$Q
HUURU PLJKW RFFXU LI FLUFXODU LQWHUSRODWLRQ LV SHUIRUPHG YHU\ FORVH WR WKH VRIWZDUH
OLPLW�� ,QFUHDVH WKH VRIWZDUH OLPLWV LI WKH\ DUHQ·W DSSURSULDWH� ,I WKH\ DUH
DSSURSULDWH� FRUUHFW WKH SURJUDP� GDWD� RU FRPPDQG YDOXH IURP WKH 3&�

���� &RXQWHUFORFNZLVH VRIWZDUH
OLPLW
�&&: 6)7 /,0 295�

7KH FRPPDQG YDOXH H[FHHGHG WKH &&: VRIWZDUH OLPLW LQ DQ D[LV RSHUDWLRQ�
WKH DEVROXWH SRVLWLRQ H[FHHGHG WKH &&: VRIWZDUH OLPLW ZKHQ DQ DEVROXWH
HQFRGHU·V SRVLWLRQ ZDV UHDG� WKH FRPPDQG YDOXH H[FHHGHG WKH &&: VRIWZDUH
OLPLW LQ D *�� RU *�� IXQFWLRQ� RU WKH FRPPDQG YDOXH H[FHHGHG WKH &&:
VRIWZDUH OLPLW ZKHQ WKH SUHVHQW YDOXH SUHVHW ZDV H[HFXWHG IURP WKH 3&�
&KHFN ZKHWKHU WKH VRIWZDUH OLPLW LQ WKH V\VWHP SDUDPHWHUV LV DSSURSULDWH� �$Q
HUURU PLJKW RFFXU LI FLUFXODU LQWHUSRODWLRQ LV SHUIRUPHG YHU\ FORVH WR WKH VRIWZDUH
OLPLW�� ,QFUHDVH WKH VRIWZDUH OLPLWV LI WKH\ DUHQ·W DSSURSULDWH� ,I WKH\ DUH
DSSURSULDWH� FRUUHFW WKH SURJUDP� GDWD� RU FRPPDQG YDOXH IURP WKH 3&�

���� 2ULJLQ SRLQW QRW FRQILUPHG
�25,* 127 (67$%/,�

$WWHPSWHG WR H[HFXWH DQ D[LV PRYHPHQW FRPPDQG HYHQ WKRXJK WKH ORFDWLRQ RI
WKH RULJLQ KDGQ·W EHHQ IL[HG�
:KHQ XVLQJ DQ LQFUHPHQWDO HQFRGHU� SHUIRUP DQ RULJLQ VHDUFK�
:KHQ XVLQJ DQ DEVROXWH HQFRGHU� SHUIRUP D VHUYR ORFN DQG IL[ WKH RULJLQ� ,I WKH
VHUYR ORFN LV DOUHDG\ 21� SHUIRUP D VHUYR IUHH RSHUDWLRQ DQG WKHQ SHUIRUP D
VHUYR ORFN�

$[LV (UURUV� (UURU &RGHV ���� WR ���� 6HFWLRQ ����



���

&RGH (UURU 3URFHVVLQJ(UURU
���� 6HUYR ORFN HUURU

�6(592 /2&. (5525�
$WWHPSWHG WR H[HFXWH D *�FRGH FRPPDQG RU PDQXDO FRPPDQG� EXW WKH D[LV
ZDVQ·W LQ VHUYR ORFN VWDWXV� 6HW WKH D[LV LQ VHUYR ORFN�

���� 39 SUHVHW HUURU
�39 35(6(7 (5525�

7KH SUHVHW YDOXH ZDVQ·W %&' RU ZDV RXW�RI�UDQJH ZKHQ D SUHVHQW YDOXH SUHVHW
FRPPDQG ZDV UHFHLYHG IURP WKH 3&�
&RUUHFW WKH SURJUDP RU GDWD VR WKDW WKH SUHVHW YDOXH LV %&' DQG ZLWKLQ WKH
DFFHSWDEOH UDQJH�

���� (PHUJHQF\ VWRS LQSXW
�6723 ,1387�

7KH HPHUJHQF\ VWRS LQSXW FDPH 21 RU DQ DWWHPSW ZDV PDGH WR RSHUDWH WKH
D[LV ZLWK WKH HPHUJHQF\ VWRS LQSXW 21 DIWHU UHVHWWLQJ DQ HUURU�
&OHDU WKH HPHUJHQF\ VWRS LQSXW�

���� 39 FRXQWHU RYHUIORZ
�35(6326 &17 29(5�

$Q RYHUIORZ �������������� SXOVHV � RFFXUUHG LQ WKH FXUUHQW SRVLWLRQ FRXQWHU�
7KLV HUURU FRXOG EH FDXVHG E\ D IDXOW\ HQFRGHU� D GLVFRQQHFWHG�EURNHQ HQFRGHU
FDEOH� WKH D[LV PRYLQJ EH\RQG WKH FRXQWHU·V UDQJH� RU HOHFWULFDO QRLVH� 7U\
H[HFXWLQJ WKH FRPPDQG DJDLQ DIWHU FRUUHFWLQJ WKH SUREOHP�

���� 2ULJLQ SUR[LPLW\ 	 RYHUWUDYHO
VLPXOWDQHRXVO\ 21
�25 35; $1' 27 21�

'XULQJ DQ RULJLQ VHDUFK� WKH RULJLQ SUR[LPLW\ VZLWFK DQG WKH OLPLW VZLWFK LQ WKH
GLUHFWLRQ RI WKH VHDUFK DUH ERWK 21 DW WKH VDPH WLPH�
&KDQJH WKH PRXQWLQJ SRVLWLRQV RI WKH RULJLQ SUR[LPLW\ VZLWFK DQG OLPLW VZLWFK�
5HIHU WR $SSHQGL[ % $GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV IRU GHWDLOV RQ KRZ HUURUV
RFFXU GXULQJ RULJLQ VHDUFKHV�

���� 2YHUWUDYHO DOZD\V 21
�29(5 75$9(/ 21�

7KH OLPLW VZLWFK LQ WKH GLUHFWLRQ RI WKH VHDUFK ZDV DOUHDG\ 21 ZKHQ D RQH
GLUHFWLRQ�PRGH RULJLQ VHDUFK ZDV H[HFXWHG�
&KHFN WKH OLPLW VZLWFK LQ WKH LQLWLDO RULJLQ VHDUFK GLUHFWLRQ� $OVR FKHFN WKH
ORFDWLRQ RI WKH D[LV ZKHQ WKH RULJLQ VHDUFK ZDV VWDUWHG� 5HIHU WR $SSHQGL[ %
$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV IRU GHWDLOV RQ KRZ HUURUV RFFXU GXULQJ RULJLQ
VHDUFKHV�

���� 2ULJLQ SUR[LPLW\ UHYHUVH HUURU
�25 35; 5(9527 (5�

7KH UHYHUVH�PRGH RULJLQ VHDUFK FDQ·W EH SHUIRUPHG EHFDXVH WKH OLPLW VZLWFK LQ
WKH GLUHFWLRQ RI WKH VHDUFK FDPH 21 ZKLOH WKH VHDUFK ZDV UHYHUVLQJ EHFDXVH
RI WKH RULJLQ SUR[LPLW\ LQSXW� 7KLV LV WKH VDPH DV ZKHQ WKH RULJLQ SUR[LPLW\ LQSXW
LV DOVR XVHG DV D OLPLW VZLWFK�
&KHFN WKH OLPLW VZLWFK LQ WKH LQLWLDO RULJLQ VHDUFK GLUHFWLRQ DV ZHOO DV WKH
PRXQWLQJ SRVLWLRQV RI WKH RULJLQ SUR[LPLW\ VZLWFK DQG OLPLW VZLWFK� 5HIHU WR
5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �� LQ $SSHQGL[ % IRU GHWDLOV RQ WKLV HUURU�

���� 2YHUWUDYHO UHYHUVH HUURU
�27 5(9 527$7 (55�

7KH UHYHUVH�PRGH RULJLQ VHDUFK FDQ·W EH SHUIRUPHG EHFDXVH WKH RWKHU OLPLW
VZLWFK RU WKH RULJLQ SUR[LPLW\ VZLWFK FDPH 21 ZKLOH WKH VHDUFK ZDV UHYHUVLQJ
EHFDXVH RI D OLPLW VZLWFK LQSXW�
&KHFN WKH OLPLW VZLWFK LQ WKH LQLWLDO RULJLQ VHDUFK GLUHFWLRQ DV ZHOO DV WKH
PRXQWLQJ SRVLWLRQV RI WKH RULJLQ SUR[LPLW\ VZLWFK DQG OLPLW VZLWFK� 5HIHU WR
5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �� LQ $SSHQGL[ % IRU GHWDLOV RQ WKLV HUURU�

���� :LULQJ HUURU
�:,5,1* (5525�

$ ZLULQJ HUURU ZDV GHWHFWHG GXULQJ WKH ZLULQJ FKHFN DXWRPDWLFDOO\ SHUIRUPHG
ZLWK WKH VHUYR ORFN�
&KHFN ZKHWKHU WKH QXPEHU RI SXOVHV DQG FKHFN WLPH LQ WKH ZLULQJ FKHFN DUH
FRUUHFW� ,I WKH\ DUH FRUUHFW� FKHFN ZKHWKHU WKH HQFRGHU·V $�SKDVH�%�SKDVH
ZLULQJ LV FRUUHFW�

���� 03* UDWLR RYHUIORZ
�03* )$&725 29(5�

7KH 03*·V UDWLR �IDFWRU� LV WRR JUHDW� VR WKH FRPPDQG YDOXH FDQ·W EH
JHQHUDWHG� 5HGXFH WKH 03* UDWLR RU WKH IUHTXHQF\ RI WKH SXOVHV IURP WKH
03*� �7XUQ WKH 03* D OLWWOH VORZHU��

���� $EQRUPDO IHHGEDFN SXOVHV
�)(('%. 38/6( (55�

7KH IHHGEDFN SXOVHV H[FHHGHG ������� SSV RU D WDVN HUURU RFFXUUHG ZKLOH WKH
DEVROXWH HQFRGHU·V GDWD ZDV EHLQJ UHDG DQG WKH UHDG ZDV FDQFHOOHG�
7KH H[FHVVLYH IHHGEDFN SXOVH IUHTXHQF\ FRXOG EH FDXVHG E\ D EURNHQ HQFRGHU
FDEOH� HQFRGHU HUURU� RU QRLVH�

$[LV (UURUV� (UURU &RGHV ���� WR ���� 6HFWLRQ ����



���

���� (UURUV 2XWSXW WR WKH (UURU +LVWRU\
7KH IROORZLQJ WDEOH OLVWV HUURUV WKDW DUH RXWSXW WR WKH HUURU KLVWRU\�

)$/ 1R� (UURU &RPPHQWV
��� 3& ZDWFKGRJ WLPHU HUURU ,QGLFDWHG E\ WKH 0& 8QLW·V LQGLFDWRUV� 6HH ���� (UURU ,QGLFDWRUV�
��� 3& VHUYLFLQJ HUURU �F\FOLF� 6\VWHP HUURU ZLWK HUURU FRGH ����
��� 3& 5$0 HUURU �SDULW\� 6\VWHP HUURU ZLWK HUURU FRGH ����
��� 8QLW QXPEHU HUURU ,QGLFDWHG E\ WKH 0& 8QLW·V LQGLFDWRUV� 6HH ���� (UURU ,QGLFDWRUV�
��� 2WKHU &38 HUURU

\

��� 6\VWHP ILOH VHWWLQJ HUURU
��� 6\VWHP ILOH UHDG HUURU
��� 3& VWRSSHG HUURU 6\VWHP HUURU ZLWK HUURU FRGH ����
��� 6\VWHP SDUDPHWHUV GHVWUR\HG 6\VWHP HUURU ZLWK HUURU FRGH ����
��� 3URJUDP GHVWUR\HG 6\VWHP HUURUV ZLWK HUURU FRGH ���� WKURXJK ���� FRUUHVSRQG WR

HUURUV LQ WDVNV � WKURXJK ��
��� ,OOHJDO * FRGH 7DVN HUURU ZLWK HUURU FRGH ���� �2XWSXW IRU WDVN �� �� �� RU ���
��� 3URJUDP RXW RI UDQJH 7DVN HUURU ZLWK HUURU FRGH ���� �2XWSXW IRU WDVN �� �� �� RU ���
��� 1R RULJLQ VLJQDO $[LV HUURU ZLWK HUURU FRGH ���� �2XWSXW IRU D[LV ;� <� 8� RU =��
��� (UURU FRXQWHU RYHUIORZ $[LV HUURU ZLWK HUURU FRGH ���� �2XWSXW IRU D[LV ;� <� 8� RU =��

(UURUV 2XWSXW WR WKH (UURU +LVWRU\ 6HFWLRQ ����



���

6(&7,21 ��
0DLQWHQDQFH DQG ,QVSHFWLRQ

7KLV VHFWLRQ GHVFULEHV WKH PDLQWHQDQFH DQG LQVSHFWLRQ QHFHVVDU\ WR HQVXUH SURSHU RSHUDWLRQ RI WKH 0& 8QLW�

���� %DWWHU\ 5HSODFHPHQW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 5RXWLQH ,QVSHFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

���

���� %DWWHU\ 5HSODFHPHQW
7KH EDFNXS EDWWHU\·V H[SHFWHG OLIHWLPH LV � \HDUV DW ��E& ���E)�� VKRUWHU DW
KLJKHU WHPSHUDWXUHV� 7KH 0& 8QLW·V %$7 /2: LQGLFDWRU ZLOO OLJKW ZKHQ WKH EDW�
WHU\ YROWDJH GURSV EHORZ LWV UDWHG YDOXH� 5HSODFH WKH EDWWHU\ ZKHQ WKLV LQGLFDWRU
OLJKWV�

7KH %DWWHU\ $ODUP )ODJ ZLOO EH WXUQHG 21ZKHQ WKH %$7 /2: LQGLFDWRU JRHV RQ�
5HIHU WR ������ :RUG Q��� %LW ��� %DWWHU\ $ODUP )ODJ IRU GHWDLOV�

5HSODFHPHQW %DWWHU\ 7KH UHSODFHPHQW EDWWHU\ PRGHO LV &����%$7���

3URFHGXUH 8VH WKH IROORZLQJ SURFHGXUH WR UHSODFH WKH EDFNXS EDWWHU\�

�� �� ���� �� 7XUQ 2)) WKH SRZHU� �,I WKH SRZHU LV DOUHDG\ 2))� WXUQ LW 21 IRU RQH PLQXWH
DQG WKHQ WXUQ LW 2))��

�� 5HPRYH WKH 0& 8QLW IURP WKH %DFNSODQH�

�� 8QVFUHZ WKH WZR VFUHZV RQ WKH EDFN RI WKH 8QLW DQG UHPRYH WKH EDFN FRYHU�

6FUHZ

6FUHZ

�� 8QSOXJ WKH EDWWHU\ FRQQHFWRU DQG LQVWDOO WKH QHZ EDWWHU\�
5HSODFH WKH EDWWHU\ ZLWKLQ �PLQXWHV DQG EH VXUH QRW WR WRXFK DQ\ HOHFWURQLF
FRPSRQHQWV ZLWKLQ WKH 8QLW�

�� 5HSODFH WKH 8QLW·V EDFN FRYHU DQG VFUHZV�

&DXWLRQ 'LVSRVH RI WKH EDWWHU\ SURSHUO\�

%DWWHU\ 5HSODFHPHQW 6HFWLRQ ����



���

���� 5RXWLQH ,QVSHFWLRQV
,Q RUGHU IRU \RXU 0& 8QLW WR FRQWLQXH RSHUDWLQJ DW RSWLPXP FRQGLWLRQ� SHULRGLF
LQVSHFWLRQV DUH QHFHVVDU\� 7KH PDLQ FRPSRQHQWV RI WKH 8QLW DUH VHPLFRQGXF�
WRUV DQG KDYH D ORQJ VHUYLFH OLIH� EXW GHSHQGLQJ RQ WKH RSHUDWLQJ HQYLURQPHQW�
WKHUH PD\ EH PRUH RU OHVV GHWHULRUDWLRQ RI WKHVH DQG RWKHU SDUWV� $ VWDQGDUG LQ�
VSHFWLRQ VFKHGXOH LV RQFH HYHU\ VL[ PRQWKV WR RQH \HDU� 0RUH IUHTXHQW LQVSHF�
WLRQVPD\ EH DGYLVDEOH GHSHQGLQJ RQ WKH RSHUDWLQJ HQYLURQPHQW� 7U\ WRPDLQWDLQ
WKH LQVSHFWLRQ VFKHGXOH RQFH LW KDV EHHQ VHW�

,QVSHFWLRQ 3RLQWV &KHFN WR EH VXUH WKDW WKH SRZHU VXSSO\� DPELHQW WHPSHUDWXUH� KXPLGLW\� HWF� DUH
ZLWKLQ WKH VSHFLILFDWLRQV� %H VXUH WKDW WKHVH DUH QR ORRVH VFUHZV DQG WKDW DOO EDW�
WHU\ DQG FDEOH FRQQHFWLRQV DUH VHFXUH� &OHDQ DQ\ GXVW RU GLUW WKDW KDV DFFXPX�
ODWHG�

,WHP ,QVSHFWLRQ SRLQWV 6SHFLILFDWLRQ
3RZHU 6XSSO\ 0HDVXUH WKH YROWDJH YDULDWLRQV DW WKH

SRZHU VXSSO\ WHUPLQDO EORFN�
��� WR ��� 9$& ��� WR ��� 9$& PD[��
��� WR ��� 9$& ���� WR ��� 9$& PD[��
�� 9'& ����� WR ���� 9'& PD[��

,�2 3RZHU 6XSSO\ 0HDVXUH WKH YROWDJH YDULDWLRQV DW WKH ,�2
SRZHU VXSSO\ WHUPLQDO EORFN�

:LWKLQ ,�2 VSHFLILFDWLRQV�

$PELHQW FRQGLWLRQV $PELHQW WHPSHUDWXUH �E& WR ��E&
$PELHQW KXPLGLW\ ��� WR ��� 5+
'XVW�'LUW DFFXPXODWLRQ 1RQH

6\VWHP FRQGLWLRQ (DFK 8QLW·V LQVWDOODWLRQ 1R ORRVHQHVV\
&DEOH FRQQHFWLRQV
:LULQJ WHUPLQDO VFUHZV
'DPDJH WR H[WHUQDO ZLULQJ DQG FDEOHV 1RQH

*URXQG &KHFN HDFK 8QLW�PDFKLQH·V JURXQG� 7KH JURXQG VKRXOG EH FRQQHFWHG�
,QVXODWLRQ &KHFN WKDW HDFK WHUPLQDO LV LQVXODWHG� 1R VKRUWV RU GDPDJH LQVXODWLRQ
%DWWHU\ &KHFN WKH EDWWHU\� ([SHFWHG OLIH� � \HDUV �DW ��E&�

5HTXLUHG 7RROV 7KH IROORZLQJ WRROV DUH UHFRPPHQGHG ZKHQ SHUIRUPLQJ DQ LQVSHFWLRQ�
6WDQGDUG DQG SKLOOLSV�KHDG VFUHZGULYHUV
9ROWPHWHU
$OFRKRO DQG D FOHDQ WRZHO
2VFLOORVFRSH
+XPLGLW\ JDXJH
7KHUPRPHWHU

3UHFDXWLRQV %H VXUH WR WXUQ 2)) WKH SRZHU ZKHQ SHUIRUPLQJ DQ LQVSHFWLRQ RU UHSODFLQJ D
8QLW� $IWHU UHSODFLQJ D 8QLW PDNH VXUH WKH QHZ 8QLW LV RSHUDWLQJ SURSHUO\�
,I D FRQWDFW LVQ·W IXQFWLRQLQJ SURSHUO\� WU\ FOHDQLQJ WKH FRQWDFW ZLWK D FOHDQ FORWK
DQ DOFRKRO� 5HPRYH DQ\ OLQW IURP WKH WRZHO EHIRUH UH�LQVWDOOLQJ WKH 8QLW�

5RXWLQH ,QVSHFWLRQV 6HFWLRQ ����



���

$SSHQGL[ $
&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

7KLV DSSHQGL[ SURYLGHV WLPLQJ FKDUWV WKDW VKRZ WKH RSHUDWLRQ RI FRQWURO ELWV DQG IODJVZKHQ WKH0&8QLW LV RSHUDWHG
LQ PDQXDO RU DXWRPDWLF PRGH� 7KH IROORZLQJ WDEOH OLVWV WKH WLPLQJ FKDUWV�

7LPLQJ &KDUW�V� &RQWURO %LW�V� DQG )ODJ�V� 3DJH
� $XWRPDWLF�0DQXDO 0RGH %LW� &\FOH 6WDUW %LW� DQG -RJJLQJ %LW ���
� DQG � &\FOH 6WDUW %LW DQG 3DXVH %LW ���
� WR � &\FOH 6WDUW %LW DQG )RUFHG %ORFN (QG %LW ���
�� WR �� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� DQG 3DXVH %LW ���
�� DQG �� $XWRPDWLF�0DQXDO 0RGH %LW� &\FOH 6WDUW %LW� DQG 3DXVH %LW ���
�� DQG �� $XWRPDWLF�0DQXDO 0RGH %LW� &\FOH 6WDUW %LW� DQG )RUFHG %ORFN (QG %LW ���
�� &\FOH 6WDUW %LW� 6LQJOH %ORFN %LW� DQG )RUFHG %ORFN (QG %LW ���
�� DQG �� &\FOH 6WDUW %LW DQG 0 &RGH 5HVHW %LW ���
�� DQG �� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� 0 &RGH 5HVHW %LW� DQG 0 FRGH RXWSXW ���
�� $XWRPDWLF�0DQXDO 0RGH %LW DQG 0 FRGH RXWSXW ���
�� DQG �� &\FOH 6WDUW %LW� 3DXVH %LW� 0 &RGH 5HVHW %LW� DQG 0 FRGH RXWSXW ���
�� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� DQG 0 FRGH RXWSXW ���
�� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� 7DVN (UURU )ODJ� DQG 7DVN (UURU 5HVHW %LW ���
�� &\FOH 6WDUW %LW� 7DVN (UURU )ODJ� DQG 7DVN (UURU 5HVHW %LW ���
�� $XWRPDWLF�0DQXDO 0RGH %LW� &\FOH 6WDUW %LW� -RJJLQJ %LW� DQG 0DQXDO 0RGH )ODJ ���
�� 2ULJLQ 6HDUFK %LW� %XV\ )ODJ� DQG $XWRPDWLF�0DQXDO 0RGH %LW ���
�� DQG �� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� DQG RSWLRQDO LQSXW ���
�� WR �� &\FOH 6WDUW %LW DQG RSWLRQDO LQSXW ���
�� WR �� )RUFHG %ORFN (QG %LW DQG RSWLRQDO LQSXW ���
�� DQG �� )RUFHG %ORFN (QG %LW� 0 &RGH 5HVHW %LW� DQG 0 FRGH RXWSXW ���
�� WR �� 3DXVH %LW DQG RSWLRQDO LQSXW ���
�� 3DXVH %LW� 0 &RGH 5HVHW %LW� DQG 0 FRGH RXWSXW ���
�� 2SWLRQDO LQSXW� 0 &RGH 5HVHW %LW� DQG 0 FRGH RXWSXW ���

7LPLQJ &KDUWV

�� $XWRPDWLF�0DQXDO 0RGH %LW� &\FOH 6WDUW %LW� DQG -RJJLQJ %LW

$XWRPDWLF�0DQXDO 0RGH %LW

&\FOH 6WDUW %LW

-RJJLQJ %LW

2SHUDWLRQ
-RJJLQJ RSHUDWLRQ

7KH -RJJLQJ %LW VLJQDO LV UHFHLYHG DW WKH VDPH WLPH WKDW PDQXDO PRGH LV VHW� 7KH &\FOH 6WDUW %LW VLJQDO LV LJQRUHG�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

�� &\FOH 6WDUW %LW DQG 3DXVH %LW

&\FOH 6WDUW %LW

3DXVH %LW

2SHUDWLRQ

(YHQ WKRXJK WKH &\FOH 6WDUW %LW LV WXUQHG 21� 0& SURJUDP H[HFXWLRQ LVQ·W VWDUWHG EHFDXVH WKH 3DXVH %LW LV 21�
3URJUDP H[HFXWLRQ ZLOO EHJLQ LI WKH 3DXVH %LW LV WXUQHG 2)) DQG WKH &\FOH 6WDUW %LW LV WXUQHG 2)) DQG WKHQ 21
DJDLQ�

�� &\FOH 6WDUW %LW DQG 3DXVH %LW

&\FOH 6WDUW %LW

3DXVH %LW

2SHUDWLRQ

0& SURJUDP H[HFXWLRQ LV SDXVHG E\ WXUQLQJ 21 WKH 3DXVH %LW� 3URJUDP H[HFXWLRQ ZLOO FRQWLQXH ZKHQ WKH 3DXVH
%LW LV WXUQHG 2)) DQG WKH &\FOH 6WDUW %LW LV WXUQHG 21 DJDLQ�

�� &\FOH 6WDUW %LW DQG )RUFHG %ORFN (QG %LW

&\FOH 6WDUW %LW

)RUFHG %ORFN (QG %LW

2SHUDWLRQ

(YHQ WKRXJK WKH &\FOH 6WDUW %LW LV WXUQHG 21� 0& SURJUDP H[HFXWLRQ LVQ·W VWDUWHG EHFDXVH WKH )RUFHG %ORFN (QG
%LW LV 21� 2SHUDWLRQ ZLOO EHJLQ LI WKH )RUFHG %ORFN (QG %LW LV WXUQHG 2)) DQG WKH &\FOH 6WDUW %LW LV WXUQHG 2)) DQG
WKHQ 21 DJDLQ�

�� &\FOH 6WDUW %LW DQG )RUFHG %ORFN (QG %LW

&\FOH 6WDUW %LW

)RUFHG %ORFN (QG %LW

2SHUDWLRQ

:KHQ WKH&\FOH 6WDUW %LW DQG )RUFHG %ORFN (QG%LW DUH WXUQHG21DW WKH VDPH WLPH� WKH )RUFHG %ORFN (QG %LW WDNHV
SUHFHGHQFH� VR WKH SURJUDP LVQ·W H[HFXWHG� 2SHUDWLRQ ZLOO EHJLQ LI WKH )RUFHG %ORFN (QG %LW LV WXUQHG2)) DQG WKH
&\FOH 6WDUW %LW LV WXUQHG 2)) DQG WKHQ 21 DJDLQ�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

�� &\FOH 6WDUW %LW DQG )RUFHG %ORFN (QG %LW

&\FOH 6WDUW %LW

)RUFHG %ORFN (QG %LW

2SHUDWLRQ

7KH )RUFHG %ORFN (QG %LW LV WXUQHG 21 DW WKH HQG RI EORFN 1���� EXW WKH GRZQ�GLIIHUHQWLDWLRQ RI WKH &\FOH 6WDUW %LW
WDNHV SUHFHGHQFH� VR WKH )RUFHG %ORFN (QG%LW LV LJQRUHG� 3URJUDP H[HFXWLRQ LV UHVWDUWHGZKHQ WKH&\FOH 6WDUW %LW
LV WXUQHG 21 DJDLQ�

�� &\FOH 6WDUW %LW DQG )RUFHG %ORFN (QG %LW

&\FOH 6WDUW %LW

)RUFHG %ORFN (QG %LW

2SHUDWLRQ

7KH )RUFHG %ORFN (QG %LW LV WXUQHG 21 WR FDQFHO H[HFXWLRQ RI EORFN 1��� DQG VWRS SURJUDP H[HFXWLRQ� 3URJUDP
H[HFXWLRQ LV UHVWDUWHG ZKHQ WKH &\FOH 6WDUW %LW LV WXUQHG 21 DJDLQ�

�� &\FOH 6WDUW %LW DQG )RUFHG %ORFN (QG %LW

&\FOH 6WDUW %LW

)RUFHG %ORFN (QG %LW

2SHUDWLRQ

7KH )RUFHG %ORFN (QG %LW LV WXUQHG 21 WR FDQFHO H[HFXWLRQ RI EORFN 1��� DQG VWRS SURJUDP H[HFXWLRQ� (YHQ
WKRXJK WKH &\FOH 6WDUW %LW LV WXUQHG 21 DJDLQ� WKH )RUFHG %ORFN (QG %LW LV VWLOO 21� VR SURJUDP H[HFXWLRQ LVQ·W
UHVWDUWHG�

�� &\FOH 6WDUW %LW DQG )RUFHG %ORFN (QG %LW

&\FOH 6WDUW %LW

)RUFHG %ORFN (QG %LW

2SHUDWLRQ

7KH )RUFHG %ORFN (QG %LW LV WXUQHG 21 EHWZHHQ EORFNV 1��� DQG 1���� VR H[HFXWLRQ RI EORFN 1��� LV FDQFHOOHG
DQG SURJUDP H[HFXWLRQ LV VWRSSHG�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

��� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� DQG 3DXVH %LW

&\FOH 6WDUW %LW

)RUFHG %ORFN (QG %LW

2SHUDWLRQ

3DXVH %LW

7KH 3DXVH %LW LV 21 EHIRUH WKH &\FOH 6WDUW %LW LV WXUQHG 21� VR 0& SURJUDP H[HFXWLRQ LVQ·W VWDUWHG� 7KH )RUFHG
%ORFN (QG %LW LV WXUQHG 21 DW WKH VDPH WLPH DV WKH &\FOH 6WDUW %LW� EXW WKH 3DXVH %LW LV DOUHDG\ 21 DQG WKH )RUFHG
%ORFN (QG %LW KDV QR HIIHFW�

��� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� DQG 3DXVH %LW

&\FOH 6WDUW %LW

)RUFHG %ORFN (QG %LW

2SHUDWLRQ

3DXVH %LW

7KH)RUFHG%ORFN(QG%LW DQG3DXVH%LW DUH WXUQHG21DW WKH VDPH WLPH� EXW WKH )RUFHG%ORFN (QG%LW WDNHV SUHFH�
GHQFH� VR H[HFXWLRQ RI EORFN 1��� LV FDQFHOOHG�

��� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� DQG 3DXVH %LW

&\FOH 6WDUW %LW

)RUFHG %ORFN (QG %LW

2SHUDWLRQ

3DXVH %LW

3URJUDP H[HFXWLRQ LV SDXVHG ZLWK WKH 3DXVH %LW� 7KH )RUFHG %ORFN (QG %LW VLJQDO LV LJQRUHG� 3URJUDP H[HFXWLRQ
ZLOO FRQWLQXH ZKHQ WKH &\FOH 6WDUW %LW LV WXUQHG 21 DJDLQ�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

��� $XWRPDWLF�0DQXDO 0RGH %LW� &\FOH 6WDUW %LW� DQG 3DXVH %LW

&\FOH 6WDUW %LW

2SHUDWLRQ

3DXVH %LW

$XWRPDWLF�0DQXDO
0RGH %LW

3URJUDP H[HFXWLRQ LV VWRSSHG ZKHQ WKH $XWRPDWLF�0DQXDO 0RGH %LW LV WXUQHG 21� 7KH 8QLW LV LQ PDQXDO PRGH� VR
WKH 3DXVH %LW LV LJQRUHG�

��� $XWRPDWLF�0DQXDO 0RGH %LW� &\FOH 6WDUW %LW� DQG 3DXVH %LW

&\FOH 6WDUW %LW

2SHUDWLRQ

3DXVH %LW

$XWRPDWLF�0DQXDO 0RGH %LW

$IWHU SURJUDP H[HFXWLRQ LV SDXVHG ZLWK WKH 3DXVH %LW� WKH 8QLW LV VZLWFKHG WR PDQXDO PRGH E\ WXUQLQJ 2)) WKH
$XWRPDWLF�0DQXDO 0RGH %LW�

��� $XWRPDWLF�0DQXDO 0RGH %LW� &\FOH 6WDUW %LW� DQG )RUFHG %ORFN (QG %LW

&\FOH 6WDUW %LW

2SHUDWLRQ

)RUFHG %ORFN (QG %LW

$XWRPDWLF�0DQXDO 0RGH %LW

3URJUDP H[HFXWLRQ LV VWRSSHG E\ WXUQLQJ 2)) WKH $XWRPDWLF�0DQXDO 0RGH %LW� 7KH )RUFHG %ORFN (QG %LW LV LJ�
QRUHG�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

��� $XWRPDWLF�0DQXDO 0RGH %LW� &\FOH 6WDUW %LW� DQG )RUFHG %ORFN (QG %LW

&\FOH 6WDUW %LW

2SHUDWLRQ

)RUFHG %ORFN (QG %LW

$XWRPDWLF�0DQXDO 0RGH %LW

3URJUDP H[HFXWLRQ LV VWRSSHG E\ WKH )RUFHG %ORFN (QG %LW� 7KH 8QLW LV VZLWFKHG WR PDQXDO PRGH ZKHQ WKH $XWR�
PDWLF�0DQXDO 0RGH %LW LV WXUQHG 2))�

��� &\FOH 6WDUW %LW� 6LQJOH %ORFN %LW� DQG )RUFHG %ORFN (QG %LW

6LQJOH %ORFN %LW

2SHUDWLRQ

)RUFHG %ORFN (QG %LW

&\FOH 6WDUW %LW

3URJUDP H[HFXWLRQ LV VWDUWHG ZLWK WKH 6LQJOH %ORFN %LW 21� EXW H[HFXWLRQ RI EORFN 1��� LV VWRSSHG E\ WKH )RUFHG
%ORFN (QG %LW� 7KH QH[W EORFN LV H[HFXWHG ZKHQ WKH &\FOH 6WDUW %LW LV WXUQHG 21 DJDLQ�

��� &\FOH 6WDUW %LW DQG 0 &RGH 5HVHW %LW

&\FOH 6WDUW %LW

2SHUDWLRQ

0 &RGH 5HVHW %LW

3URJUDP H[HFXWLRQ LV VWDUWHG E\ WKH &\FOH 6WDUW %LW� 7KH QH[W RSHUDWLRQ �*��� LV H[HFXWHG ZLWKRXW RXWSXWWLQJ 0
FRGH ��� EHFDXVH WKH 0 &RGH 5HVHW %LW LV 21�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

��� &\FOH 6WDUW %LW DQG 0 &RGH 5HVHW %LW

&\FOH 6WDUW %LW

2SHUDWLRQ

0 &RGH 5HVHW %LW

7KH&\FOH6WDUW %LW LV LQYDOLGZKLOH WKH8QLW LV ZDLWLQJ IRU DQ0FRGH UHVHW�:KHQ WKH0&RGH5HVHW %,W LV WXUQHG2))�
WKH VWDQGE\ VWDWXV LV FOHDUHG DQG WKH VWDWXV RI WKH&\FOH 6WDUW %LW LV FKHFNHG� 7KH&\FOH 6WDUW %LW LV 21� VR SURJUDP
H[HFXWLRQ LV UHVWDUWHG�

��� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� 0 &RGH 5HVHW %LW� DQG 0 &RGH 2XWSXW

)RUFHG %ORFN (QG %LW

2SHUDWLRQ

0 &RGH 5HVHW %LW

&\FOH 6WDUW %LW

0 &RGH

7KH )RUFHG %ORFN (QG %LW WDNHV SUHFHGHQFH DQG VWRSV SURJUDP H[HFXWLRQ ZKHQ WKH )RUFHG %ORFN (QG %LW DQG WKH
0 &RGH 5HVHW %,W DUH WXUQHG 21 DW WKH VDPH WLPH� 7KH 0 FRGH LV FOHDUHG ZKHQ WKH SURJUDP LV VWRSSHG� 7KH SUR�
JUDP ZDV DOUHDG\ VWRSSHG� VR SURJUDP H[HFXWLRQ LVQ·W UHVWDUWHG ZKHQ WKH 0 &RGH 5HVHW %LW LV WXUQHG 2))�

��� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� 0 &RGH 5HVHW %LW� DQG 0 &RGH 2XWSXW

)RUFHG %ORFN (QG %LW

2SHUDWLRQ

0 &RGH 5HVHW %LW

&\FOH 6WDUW %LW

0 &RGH

7KH SURJUDP LV VWRSSHG DQG WKH 0 FRGH LV FOHDUHG ZKHQ WKH )RUFHG %ORFN (QG %LW JRHV 21�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

��� $XWRPDWLF�0DQXDO 0RGH %LW DQG 0 &RGH 2XWSXW

2SHUDWLRQ

$XWRPDWLF�0DQXDO 0RGH %LW

0 &RGH

7KH 0 FRGH LVQ·W FOHDUHG ZKHQ WKH 8QLW LV VZLWFKHG PDQXDO PRGH�

��� &\FOH 6WDUW %LW� 3DXVH %LW� 0 &RGH 5HVHW %LW� DQG 0 &RGH 2XWSXW

3DXVH %LW

2SHUDWLRQ

0 &RGH 5HVHW %LW

&\FOH 6WDUW %LW

0 &RGH

7KH SURJUDP LV SDXVHGZKHQ WKH 3DXVH %LW LV WXUQHG21� EXW WKH0 FRGH LVQ·W FOHDUHG� 0 FRGH0�� LVQ·W FOHDUHG E\
WKH 0 &RGH 5HVHW %LW EHFDXVH SURJUDP H[HFXWLRQ LV SDXVHG�

��� &\FOH 6WDUW %LW� 3DXVH %LW� 0 &RGH 5HVHW %LW� DQG 0 &RGH 2XWSXW

3DXVH %LW

2SHUDWLRQ

0 &RGH 5HVHW %LW

&\FOH 6WDUW %LW

0 &RGH

,I WKH 3DXVH %LW DQG 0 &RGH 5HVHW %LW DUH WXUQHG 21 DW WKH VDPH WLPH� WKH 3DXVH %LW EHFRPHV YDOLG� 3URJUDP
H[HFXWLRQ LV SDXVHG� EXW WKH 0 FRGH LVQ·W FOHDUHG� :KHQ WKH SURJUDP LV UHVWDUWHG� WKH 0 FRGH ZLOO EH RXWSXW EH�
FDXVH LW ZDV 21 RULJLQDOO\�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

��� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� DQG 0 &RGH 2XWSXW

)RUFHG %ORFN (QG %LW

2SHUDWLRQ

&\FOH 6WDUW %LW

0 &RGH

7KH )RUFHG %ORFN (QG %LW LV WXUQHG 21 ZKLOH WKH 8QLW LV VWDQGLQJ E\ IRU DQ 0 FRGH UHVHW� FDQFHOOLQJ WKH EORFN�

��� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� 7DVN (UURU )ODJ� DQG 7DVN (UURU 5HVHW %LW

)RUFHG %ORFN (QG %LW

2SHUDWLRQ

7DVN (UURU )ODJ

&\FOH 6WDUW %LW

7DVN (UURU 5HVHW %LW

2SHUDWLRQ LV VWRSSHG ZLWK WKH )RUFHG %ORFN (QG %LW DQG WKHQ D WDVN HUURU RFFXUV� &RUUHFW WKH FDXVH RI WKH HUURU�
FOHDU WKH HUURU E\ WXUQLQJ 21 WKH 7DVN (UURU 5HVHW %LW� DQG UHVWDUW WKH SURJUDP E\ WRJJOLQJ WKH &\FOH 6WDUW %LW�

��� &\FOH 6WDUW %LW� 7DVN (UURU )ODJ� DQG 7DVN (UURU 5HVHW %LW

2SHUDWLRQ

7DVN (UURU )ODJ

&\FOH 6WDUW %LW

7DVN (UURU 5HVHW %LW

$IWHU D WDVN HUURU RFFXUV� WKH 7DVN (UURU 5HVHW %LW DQG &\FOH 6WDUW %LW DUH WXUQHG 21 DW WKH VDPH WLPH� FOHDULQJ WKH
HUURU DQG UHVWDUWLQJ RSHUDWLRQ VLPXOWDQHRXVO\�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

��� $XWRPDWLF�0DQXDO 0RGH %LW� &\FOH 6WDUW %LW� -RJJLQJ %LW� DQG 0DQXDO 0RGH )ODJ

&\FOH 6WDUW %LW

2SHUDWLRQ

-RJJLQJ %LW

$XWRPDWLF�0DQXDO 0RGH %LW

0DQXDO 0RGH )ODJ

7KH $XWRPDWLF�0DQXDO 0RGH %LW LV WXUQHG 2)) ZKLOH WKH SURJUDP LV EHLQJ H[HFXWHG� VZLWFKLQJ WKH 8QLW WR PDQXDO
PRGH� 6ZLWFKLQJ WR PDQXDO PRGH FDXVHV WKH SURJUDP WR VWRS DQG D[HV WR GHFHOHUDWH WR D VWRS� EXW WKH 0DQXDO
0RGH )ODJ LV 2)) ZKLOH WKH D[HV DUH GHFHOHUDWLQJ VR WKH -RJJLQJ %LW VLJQDO LV LQYDOLG�
7KH 0DQXDO 0RGH )ODJ ZLOO EH WXUQHG 21 ZKHQ SRVLWLRQLQJ LV FRPSOHWHG DIWHU GHFHOHUDWLQJ WR D VWRS� 7KH -RJJLQJ
%LW VLJQDO FDQ EH UHFHLYHG RQFH WKH 0DQXDO 0RGH )ODJ LV 21�

��� 2ULJLQ 6HDUFK %LW� %XV\ )ODJ� DQG $XWRPDWLF�0DQXDO 0RGH %LW

2SHUDWLRQ

%XV\ )ODJ

2ULJLQ 6HDUFK %LW

$XWRPDWLF�0DQXDO 0RGH %LW

2ULJLQ VHDUFK RSHUDWLRQ

7KHPDQXDO PRGH RULJLQ VHDUFK LV VWRSSHG ZKHQ WKH $XWRPDWLF�0DQXDO 0RGH %LW LV WXUQHG21� $OO D[HV LQ WKH WDVN
DUH VWRSSHG DQG WKH 8QLW HQWHUV DXWRPDWLF PRGH� $W WKLV SRLQW� WKH %XV\ )ODJV IRU DOO RI WKH D[HV ZLOO EH 2))� HYHQ
WKRXJK WKH 2ULJLQ 6HDUFK %LW UHPDLQV 21�

��� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� DQG 2SWLRQDO ,QSXW

2SHUDWLRQ

)RUFHG %ORFN (QG %LW

&\FOH 6WDUW %LW

2SWLRQDO ,QSXW

:KLOH WKH 237,21$/ 352*5$0 6723 IXQFWLRQ �*��� LV EHLQJ H[HFXWHG� WKH EORFN LV FDQFHOOHG E\ WXUQLQJ 21
WKH )RUFHG %ORFN (QG%LW� 7KH RSWLRQDO LQSXW LV WXUQHG2)) DW WKH VDPH WLPH WKDW WKH )RUFHG %ORFN (QG%LW LV WXUQHG
21� VR LQ WKH HQG WKH LQSXW KDV QR HIIHFW�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

��� &\FOH 6WDUW %LW� )RUFHG %ORFN (QG %LW� DQG 2SWLRQDO ,QSXW

2SHUDWLRQ

)RUFHG %ORFN (QG %LW

&\FOH 6WDUW %LW

2SWLRQDO ,QSXW

:KLOH WKH EORFN DIWHU WKH 237,21$/ (1' IXQFWLRQ �*��� LV EHLQJ H[HFXWHG� WKH EORFN LV FDQFHOOHG E\ WXUQLQJ 21
WKH )RUFHG %ORFN (QG %LW� 7KH RSWLRQDO LQSXW DQG )RUFHG %ORFN (QG %LW DUH WXUQHG 21 DW WKH VDPH WLPH� EXW WKH
)RUFHG %ORFN (QG %LW WDNHV SUHFHGHQFH�

��� &\FOH 6WDUW %LW DQG 2SWLRQDO ,QSXW

2SHUDWLRQ

&\FOH 6WDUW %LW

2SWLRQDO ,QSXW

3URJUDPH[HFXWLRQ VWDUWV ZKHQ WKH&\FOH 6WDUW %LW LV WXUQHG21� 7KH QH[W EORFN DIWHU WKH237,21$/6.,3 IXQFWLRQ
�*��� LV VNLSSHG EHFDXVH WKH RSWLRQDO LQSXW LV 21�

��� &\FOH 6WDUW %LW DQG 2SWLRQDO ,QSXW

2SHUDWLRQ

&\FOH 6WDUW %LW

2SWLRQDO ,QSXW

3URJUDP H[HFXWLRQ VWDUWV ZKHQ WKH &\FOH 6WDUW %LW LV WXUQHG 21� 7KH VWDWXV RI WKH RSWLRQDO LQSXW LV FKHFNHG ZKHQ
WKH 237,21$/ 352*5$0 6723 IXQFWLRQ �*��� LV H[HFXWHG� DQG WKH SURJUDP LV VWRSSHG EHFDXVH WKH RSWLRQDO
LQSXW LV 21�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

��� &\FOH 6WDUW %LW DQG 2SWLRQDO ,QSXW

2SHUDWLRQ

&\FOH 6WDUW %LW

2SWLRQDO ,QSXW

3URJUDPH[HFXWLRQ LV UHVWDUWHGZKHQ WKH&\FOH6WDUW %LW LV WXUQHG21� 7KH VWDWXV RI WKH RSWLRQDO LQSXW LV UHDG GXH WR
WKH H[HFXWLRQ RI WKH 237,21$/ (1' IXQFWLRQ �*��� DQG *�� LV FDQFHOOHG�

��� )RUFHG %ORFN (QG %LW DQG 2SWLRQDO ,QSXW

2SHUDWLRQ

)RUFHG %ORFN (QG %LW

2SWLRQDO ,QSXW

7KH )RUFHG %ORFN (QG %LW WDNHV SUHFHGHQFH LI LW·V WXUQHG 21 DW WKH VDPH WLPH DV WKH RSWLRQDO LQSXW� VR WKH 23�
7,21$/ 6.,3 IXQFWLRQ �*��� LV FDQFHOOHG DQG LQYDOLG� 7KH RSWLRQDO LQSXW LV 21 ZKHQ WKH SURJUDP LV UHVWDUWHG� EXW
*�� LVQ·W VNLSSHG�

��� )RUFHG %ORFN (QG %LW DQG 2SWLRQDO ,QSXW

2SHUDWLRQ

)RUFHG %ORFN (QG %LW

2SWLRQDO ,QSXW

7KH 237,21$/ 352*5$0 6723 IXQFWLRQ �*��� LV FDQFHOOHG E\ WKH )RUFHG %ORFN (QG %LW� 7KH RSWLRQDO LQSXW LV
WXUQHG 2)) DW WKH VDPH WLPH� EXW WKLV LV LJQRUHG DQG SURJUDP H[HFXWLRQ LV VWRSSHG�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

��� )RUFHG %ORFN (QG %LW DQG 2SWLRQDO ,QSXW

2SHUDWLRQ

)RUFHG %ORFN (QG %LW

2SWLRQDO ,QSXW

7KH)RUFHG%ORFN(QG%LW WDNHV SUHFHGHQFH LI LW·V WXUQHG21DW WKH VDPH WLPH DV WKH RSWLRQDO LQSXW LQ WKH EORFN DIWHU
DQ 237,21$/ (1' IXQFWLRQ �*���� 7KH 8QLW VWDQGV E\ IRU UHVWDUWLQJ DIWHU SURJUDP H[HFXWLRQ LV VWRSSHG�

��� )RUFHG %ORFN (QG %LW� 0 &RGH 5HVHW %LW� DQG 0 &RGH 2XWSXW

2SHUDWLRQ

0 &RGH
5HVHW %LW

)RUFHG %ORFN
(QG %LW

0 &RGH

7XUQLQJ21 WKH)RUFHG%ORFN(QG%LW FOHDUV WKH0FRGH DQG VWRSV SURJUDPH[HFXWLRQ� 7KH0&RGH5HVHW %LW VLJQDO
LV LJQRUHG�

��� )RUFHG %ORFN (QG %LW� 0 &RGH 5HVHW %LW� DQG 0 &RGH 2XWSXW

2SHUDWLRQ

0 &RGH
5HVHW %LW

)RUFHG %ORFN
(QG %LW

0 &RGH

7XUQLQJ21 WKH )RUFHG%ORFN (QG%LW FDQFHOV WKH0��� EORFNZDLWLQJ IRU DQ0 FRGH UHVHW� 7KH GRZQ�GLIIHUHQWLDWLRQ
RI WKH 0 &RGH 5HVHW %LW LV LJQRUHG�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

��� 3DXVH %LW DQG 2SWLRQDO ,QSXW

2SHUDWLRQ

3DXVH %LW

2SWLRQDO ,QSXW

7KH H[HFXWLRQ RI WKH237,21$/6.,3 IXQFWLRQ �*��� LV SDXVHG EHIRUH LW LV FRPSOHWHG E\ WXUQLQJ21 WKH 3DXVH%LW�
7KH RSWLRQDO LQSXW LV LJQRUHG�

��� 3DXVH %LW DQG 2SWLRQDO ,QSXW

2SHUDWLRQ

3DXVH %LW

2SWLRQDO ,QSXW

7KH H[HFXWLRQ RI WKH 237,21$/352*5$06723 IXQFWLRQ �*��� LV SDXVHG EHIRUH LW LV FRPSOHWHG E\ WXUQLQJ 21
WKH 3DXVH %LW� 7KH RSWLRQDO LQSXW LV LJQRUHG HYHQ LI LW JRHV 2)) DW WKH VDPH WLPH� )XQFWLRQ *�� LV H[HFXWHG DJDLQ
ZKHQ WKH SURJUDP LV UHVWDUWHG�

��� 3DXVH %LW DQG 2SWLRQDO ,QSXW

2SHUDWLRQ

3DXVH %LW

2SWLRQDO ,QSXW

7KH*�� SRVLWLRQLQJ RSHUDWLRQ LV VWRSSHG E\ WXUQLQJ 21 WKH 3DXVH %LW LQ WKH EORFN DIWHU WKH 237,21$/ (1' IXQF�
WLRQ �*���� 7KH RSWLRQDO LQSXW LV LJQRUHG HYHQ LI LW JRHV2))DW WKH VDPH WLPH� �7KH SURJUDP LVQ·W HQGHG�� ([HFXWLRQ
RI IXQFWLRQ *�� LV FRQWLQXHG ZKHQ WKH SURJUDP LV UHVWDUWHG�



$SSHQGL[ $&RQWURO %LW�)ODJ 7LPLQJ &KDUWV

���

��� 3DXVH %LW� 0 &RGH 5HVHW %LW� DQG 0 &RGH 2XWSXW

2SHUDWLRQ

0 &RGH 5HVHW %LW

3DXVH %LW

0 &RGH

7KH SURJUDP LV VWRSSHG E\ WKH 3DXVH %LW� 7KH 0 &RGH 5HVHW %LW LV LJQRUHG� VR WKH 0 FRGH LVQ·W FOHDUHG�

��� 2SWLRQDO ,QSXW� 0 &RGH 5HVHW %LW� DQG 0 &RGH 2XWSXW

2SHUDWLRQ

0 &RGH 5HVHW %LW

2SWLRQDO ,QSXW

0 &RGH

7KH0FRGH FRPPDQG LQ WKH EORFN DIWHU WKH237,21$/(1' IXQFWLRQ �*��� LV VWRSSHG E\ WKH RSWLRQDO LQSXW� 7KH0
FRGH LV FOHDUHG DQG WKH QH[W EORFN LV H[HFXWHG LPPHGLDWHO\� 7KH 0 &RGH 5HVHW %LW LV LJQRUHG�



���

$SSHQGL[ %
$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV

7KLV DSSHQGL[ SURYLGHV DGGLWLRQDO H[DPSOHV RI RULJLQ VHDUFK SDWWHUQV ZLWK WKH 2ULJLQ 6HDUFK 0HWKRG VHW WR 5H�
YHUVHPRGH RU2QH'LUHFWLRQPRGH�2SHUDWLRQZLOO YDU\ GHSHQGLQJ RQ WKH SRVLWLRQ RI WKHZRUNSLHFHZKHQ WKH RULJLQ
VHDUFK LV H[HFXWHG�

5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\ VZLWFK

=�SKDVH VLJQDO

6SHHG



$SSHQGL[ %$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV

���

5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\ VZLWFK

=�SKDVH VLJQDO

6SHHG



$SSHQGL[ %$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV

���

5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�



$SSHQGL[ %$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV

���

5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�



$SSHQGL[ %$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV

���

5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�



$SSHQGL[ %$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV

���

5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�



$SSHQGL[ %$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV

���

5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�



$SSHQGL[ %$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV

���

5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�



$SSHQGL[ %$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV

���

5HYHUVH�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHGZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:� EXW
QR =�SKDVH VLJQDO�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��



$SSHQGL[ %$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV

���

5HYHUVH�PRGH 2ULJLQ 6HDUFKHV ��
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHGZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:� EXW
QR =�SKDVH VLJQDO�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�



$SSHQGL[ %$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV

���

5HYHUVH�PRGH 2ULJLQ 6HDUFKHV ��
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHGZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:� EXW
QR =�SKDVH VLJQDO�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�



$SSHQGL[ %$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV

���

5HYHUVH�PRGH 2ULJLQ 6HDUFKHV ��
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU �1R RULJLQ SUR[LPLW\ VLJQDO�



$SSHQGL[ %$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV

���

7KH IROORZLQJ HUURU FDQ RFFXU LI WKH &&: OLPLW VZLWFK LV 21 IRU D VKRUW WLPH DQG WKH &&: OLPLW VZLWFK VLJQDO LV FORVH
WR WKH RULJLQ SUR[LPLW\ VLJQDO�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG

(UURU �2YHUWUDYHO UHYHUVH HUURU�

7KH IROORZLQJ HUURU FDQ RFFXU LI WKH &&: OLPLW VZLWFK VLJQDO LV WRR FORVH WR WKH RULJLQ SUR[LPLW\ VLJQDO�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO

6SHHG
(UURU �2ULJLQ SUR[LPLW\ UHYHUVH HUURU�



$SSHQGL[ %$GGLWLRQDO 2ULJLQ 6HDUFK 3DWWHUQV
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5HYHUVH�PRGH 2ULJLQ 6HDUFKHV ��
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHGZLWKRXW DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

=�SKDVH VLJQDO

6SHHG
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2QH 'LUHFWLRQ�PRGH 2ULJLQ 6HDUFKHV �
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/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK
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(UURU
�2YHUWUDYHO DOZD\V 21��
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2QH 'LUHFWLRQ�PRGH 2ULJLQ 6HDUFKHV �
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2QH 'LUHFWLRQ�PRGH 2ULJLQ 6HDUFKHV �
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2QH 'LUHFWLRQ�PRGH 2ULJLQ 6HDUFKHV �
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHG ZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�
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2ULJLQ SUR[LPLW\
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=�SKDVH VLJQDO
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�2YHUWUDYHO DOZD\V 21��

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
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(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��

(UURU
�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��
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�2ULJLQ SUR[LPLW\ DQG RYHUWUDYHO
VLPXOWDQHRXVO\ 21��
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2QH 'LUHFWLRQ�PRGH 2ULJLQ 6HDUFKHV ��
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHGZLWK DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:� EXW
QR =�SKDVH VLJQDO�

/LPLW VZLWFKHV

2ULJLQ SUR[LPLW\
VZLWFK

=�SKDVH VLJQDO
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(UURU
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VLPXOWDQHRXVO\ 21��
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2QH 'LUHFWLRQ�PRGH 2ULJLQ 6HDUFKHV ��
7KHVH RULJLQ VHDUFKHV DUH SHUIRUPHGZLWKRXW DQ RULJLQ SUR[LPLW\ VZLWFK DQG WKH LQLWLDO VHDUFK GLUHFWLRQ VHW WR &&:�

/LPLW VZLWFKHV

=�SKDVH VLJQDO

6SHHG

(UURU
�1R RULJLQ SUR[LPLW\ VLJQDO�

(UURU
�2YHUWUDYHO DOZD\V 21��
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$SSHQGL[ &
0& 3URJUDP &RGLQJ 6KHHW

7KH IROORZLQJ SDJH FDQ EH FRSLHG IRU XVH LQ FRGLQJ 0& SURJUDPV� :KHQ FRGLQJ SURJUDPV� EH VXUH WR VSHFLI\
DOO * FRGHV DQG RSHUDQGV� 7KHVH ZLOO EH QHFHVVDU\ ZKHQ LQSXWWLQJ SURJUDPV�



$SSHQGL[ &0& 3URJUDP &RGLQJ 6KHHW
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3URJUDPPHU� 3URJUDP 1XPEHU� 'DWH� 3DJH�
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$SSHQGL[ '
0& 3DUDPHWHU 6HWWLQJV

3URJUDPPHU� 3URJUDP 1XPEHU� 'DWH� 3DJH�

8QLW 3DUDPHWHUV
3DUDPHWHU 6HWWLQJ 6HWWLQJ 5DQJH

1XPEHU RI D[HV � WR �
1XPEHU RI WDVNV � WR �
7DVN � D[HV $Q\ FRPELQDWLRQ RI ;� <� =� DQG 8
7DVN � D[HV

\ � � �

7DVN � D[HV
7DVN � D[HV

0HPRU\ 3DUDPHWHUV
3DUDPHWHU 6HWWLQJ 6HWWLQJ 5DQJH

6WDUW DGGUHVV (QG DGGUHVV
J J

7DVN � SRVLWLRQ GDWD ���� WR ����
7DVN � SRVLWLRQ GDWD
7DVN � SRVLWLRQ GDWD
7DVN � SRVLWLRQ GDWD

0DFKLQH 3DUDPHWHUV
3DUDPHWHU 6HWWLQJ 6HWWLQJ 5DQJH

0LQLPXP VHWWLQJ XQLW �� ���� ����� ������ RU ������
'LVSOD\ XQLW PP� LQFKHV� GHJUHHV� RU SXOVHV
5RWDWH GLUHFWLRQ ���
(PHUJHQF\ VWRS PHWKRG ���
(QFRGHU UHVROXWLRQ � WR ������ SSU
(QFRGHU SRODULW\ ���
3XOVH UDWH � WR �������
0D[LPXP PRWRU VSHHG � WR ������ USP
1HJDWLYH VRIWZDUH OLPLW ï���������� WR �����������J

3RVLWLYH VRIWZDUH OLPLW

2ULJLQ VHDUFK PHWKRG ���
2ULJLQ VHDUFK GLUHFWLRQ ���
2ULJLQ GHFHO� PHWKRG ���
2ULJLQ SUR[LPLW\ ORJLF 1�2� RU 1�&�
:LULQJ FKHFN 21�2)) ���
:LULQJ FKHFN WLPH � WR �� ���� PV�
:LULQJ FKHFN SXOVHV � WR ��� SXOVHV

&RRUGLQDWH 3DUDPHWHUV
3DUDPHWHU 6HWWLQJ

; D[LV < D[LV = D[LV 8 D[LV
5HIHUHQFH RULJLQ RIIVHW
:RUNSLHFH RULJLQ RIIVHW
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3URJUDPPHU� 3URJUDP 1XPEHU� 'DWH� 3DJH�

)HHGUDWH 3DUDPHWHUV

3DUDPHWHU 6HWWLQJ 6HWWLQJ 5DQJH
; D[LV < D[LV = D[LV 8 D[LV

J J

0D[� KLJK�VSHHG IHHG UDWH � WR ����������
0D[� LQWHUSRODWLRQ IHHG UDWH

� �

2ULJLQ VHDUFK KLJK VSHHG
2ULJLQ VHDUFK ORZ VSHHG
0D[� MRJ IHHG UDWH
$FFHO��'HFHO� FXUYH ���
$FFHOHUDWLRQ WLPH � WR ����� PV
'HFHOHUDWLRQ WLPH

�

,QWHUSRODWLRQ DFFHO� WLPH
,QWHUSRODWLRQ GHFHO� WLPH
03* UDWLR � � WR �����
03* UDWLR �

�

03* UDWLR �
03* UDWLR �

=RQH 3DUDPHWHUV

3DUDPHWHU 6HWWLQJ
=RQH � VSHFLILFDWLRQ
=RQH � 1HJDWLYH 69

3RVLWLYH 69
=RQH � VSHFLILFDWLRQ
=RQH � 1HJDWLYH 69

3RVLWLYH 69
=RQH � VSHFLILFDWLRQ
=RQH � 1HJDWLYH 69

3RVLWLYH 69
=RQH � VSHFLILFDWLRQ
=RQH � 1HJDWLYH 69
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=RQH � VSHFLILFDWLRQ
=RQH � 1HJDWLYH 69
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=RQH � VSHFLILFDWLRQ
=RQH � 1HJDWLYH 69

3RVLWLYH 69
=RQH � VSHFLILFDWLRQ
=RQH � 1HJDWLYH 69

3RVLWLYH 69
=RQH � VSHFLILFDWLRQ
=RQH � 1HJDWLYH 69

3RVLWLYH 69



$SSHQGL[ '0& 3DUDPHWHU 6HWWLQJV

���

6HUYR 3DUDPHWHUV
3DUDPHWHU 6HWWLQJ 6HWWLQJ 5DQJH

; D[LV < D[LV = D[LV 8 D[LV
J J

(UURU FRXQWHU ZDUQLQJ � WR ������ SXOVHV
,Q SRVLWLRQ � WR ��� SXOVHV
3RVLWLRQ ORRS JDLQ � WR ��� ���V�
3RVLWLRQ ORRS )) JDLQ � WR ��� ���
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$SSHQGL[ (
3RVLWLRQ 'DWD &RGLQJ 6KHHW

7KH IROORZLQJ SDJH FDQ EH FRSLHG WR UHFRUG WKH GDWD VWRUHG LQ SRVLWLRQ GDWD DGGUHVVHV�
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*ORVVDU\

DEVROXWH SRVLWLRQ $ SRVLWLRQ JLYHQ LQ UHVSHFW WR WKH RULJLQ UDWKHU WKDQ LQ UHVSHFW WR WKH SUHVHQW SRVL�
WLRQ�

DFFHOHUDWLRQ�GHFHOHUDWLRQ FXUYH &XUYHV ZKLFK GHWHUPLQH WKH UDWH RI DFFHOHUDWLRQ WR WKH PD[LPXP IHHG UDWH DQG
WKH UDWH RI GHFHOHUDWLRQ IURP WKH PD[LPXP IHHG UDWH�

DX[LOLDU\ ELW $ ELW LQ WKH $X[LOLDU\ $UHD�

%DFNSODQH $ EDVH WR ZKLFK 8QLWV DUH PRXQWHG WR IRUP D 5DFN� %DFNSODQHV SURYLGH D VHULHV
RI FRQQHFWRUV IRU WKHVH 8QLWV DORQJ ZLWK EXVHV WR FRQQHFW WKHP WR WKH &38 DQG
RWKHU 8QLWV DQG ZLULQJ WR FRQQHFW WKHP WR WKH 3RZHU 6XSSO\ 8QLW� %DFNSODQHV
DOVR SURYLGH FRQQHFWRUV XVHG WR FRQQHFW WKHP WR RWKHU %DFNSODQHV�

EDVLF LQVWUXFWLRQ $ IXQGDPHQWDO LQVWUXFWLRQ XVHG LQ D ODGGHU GLDJUDP� 6HH DGYDQFHG LQVWUXFWLRQ�

EDXG UDWH 7KH GDWD WUDQVPLVVLRQ VSHHG EHWZHHQ WZR GHYLFHV LQ D V\VWHPPHDVXUHG LQ ELWV
SHU VHFRQG�

%&' 6KRUW IRU ELQDU\�FRGHG GHFLPDO�

ELQDU\ $ QXPEHU V\VWHPZKHUH DOO QXPEHUV DUH H[SUHVVHG LQ EDVH �� L�H�� QXPEHUV DUH
ZULWWHQ XVLQJ RQO\ �·V DQG �·V� (DFK JURXS RI IRXU ELQDU\ ELWV LV HTXLYDOHQW WR RQH
KH[DGHFLPDO GLJLW� %LQDU\ GDWD LQ PHPRU\ LV WKXV RIWHQ H[SUHVVHG LQ KH[DGHFL�
PDO IRU FRQYHQLHQFH�

ELW 7KH VPDOOHVW SLHFH RI LQIRUPDWLRQ WKDW FDQ EH UHSUHVHQWHG RQ D FRPSXWHU� $ ELW
KDV WKH YDOXH RI HLWKHU ]HUR RU RQH� FRUUHVSRQGLQJ WR WKH HOHFWULFDO VLJQDOV 21
DQG2))� $ ELW UHSUHVHQWV RQH ELQDU\ GLJLW� 6RPH ELWV DW SDUWLFXODU DGGUHVVHV DUH
DOORFDWHG WR VSHFLDO SXUSRVHV� VXFK DV KROGLQJ WKH VWDWXV RI LQSXW IURP H[WHUQDO
GHYLFHV� ZKLOH RWKHU ELWV DUH DYDLODEOH IRU JHQHUDO XVH LQ SURJUDPPLQJ�

EORFN QXPEHU 1XPEHUV XVHG WR GLVWLQJXLVK EORFNV LQ0&SURJUDPV� %ORFNQXPEHUV DUH URXJKO\
HTXLYDOHQW WR SURJUDP OLQH QXPEHUV�

EXV $ FRPPXQLFDWLRQV SDWK XVHG WR SDVV GDWD EHWZHHQ DQ\ RI WKH 8QLWV FRQQHFWHG
WR LW�

FKDQQHO 6HH ZRUG�

&,2 $UHD $ PHPRU\ DUHD XVHG WR FRQWURO ,�2 DQG WR VWRUH DQG PDQLSXODWH GDWD� &,2 $UHD
DGGUHVVHV GR QRW UHTXLUH SUHIL[HV�

FRPPHQW EORFN $ SURJUDP EORFN WKDW FRQWDLQV FRPPHQWV LQSXW E\ WKH SURJUDPPHU� &RPPHQW
EORFNV DQG SURJUDP EORFNV VKDUH WKH VDPH EORFN QXPEHUV� EXW FRPPHQW EORFNV
EHJLQ ZLWK DQ DVWHULVN UDWKHU WKDQ DQ ´1�µ

FRQWURO ELW $ ELW LQ D PHPRU\ DUHD WKDW LV VHW HLWKHU WKURXJK WKH SURJUDP RU YLD D 3URJUDP�
PLQJ 'HYLFH WR DFKLHYH D VSHFLILF SXUSRVH� H�J�� D 5HVWDUW %LW LV WXUQHG 21 DQG
2)) WR UHVWDUW D 8QLW�

FRXQWHU $ GHGLFDWHG JURXS RI GLJLWV RU ZRUGV LQ PHPRU\ XVHG WR FRXQW WKH QXPEHU RI
WLPHV D VSHFLILF SURFHVV KDV RFFXUUHG� RU D ORFDWLRQ LQ PHPRU\ DFFHVVHG
WKURXJK D 7& ELW DQG XVHG WR FRXQW WKH QXPEHU RI WLPHV WKH VWDWXV RI D ELW RU DQ
H[HFXWLRQ FRQGLWLRQ KDV FKDQJHG IURP 2)) WR 21�



*ORVVDU\

���

&38 7KH QDPH RI WKH 8QLW LQ D 3& WKDW FRQWDLQV WKH PDLQ &38 DQG RWKHU PDLQ 3&
FRPSRQHQWV� 6HH DOVR FHQWUDO SURFHVVLQJ XQLW�

&38 %DFNSODQH $ %DFNSODQH XVHG WR FUHDWH D &38 5DFN�

&38 %XV 8QLW $ VSHFLDO 8QLW XVHG ZLWK &9�VHULHV 3&V WKDW PRXQWV WR WKH &38 EXV� 7KLV FRQ�
QHFWLRQ WR WKH &38 EXV HQDEOHV VSHFLDO GDWD OLQNV� GDWD WUDQVIHUV� DQG SURFHVV�
LQJ�

&38 %XV 8QLW $UHD $ SDUW RI WKH &,2$UHD DOORFDWHG WR &38%XV 8QLWV� 7KH XVH RI WKHZRUGV DQG ELWV
LQ WKLV DUHD LV GHWHUPLQHG E\ WKH 8QLW WR ZKLFK WKH\ DUH DOORFDWHG�

&38 5DFN 7KHPDLQ5DFN LQ D EXLOGLQJ�EORFN3&� WKH&385DFN FRQWDLQV WKH&38� D3RZHU
6XSSO\� DQG RWKHU 8QLWV� 7KH &38 5DFN� DORQJ ZLWK WKH ([SDQVLRQ &38 5DFN�
SURYLGHV ERWK DQ ,�2 EXV DQG D &38 EXV�

&9�PRGH $ IRUP RI FRPPXQLFDWLRQV XVHDEOH RQO\ ZLWK &9�VHULHV 3&V� 6HH &�PRGH�

&9�VHULHV 3& $Q\ RI WKH IROORZLQJ 3&V� &9���� &9����� &9����� RU &90�

&966 6HH &9 6XSSRUW 6RIWZDUH�

&: DQG &&: $EEUHYLDWLRQV IRU FORFNZLVH �&:� DQG FRXQWHUFORFNZLVH �&&:�� &: DQG &&:
DUH GHILQHG IRU D PRWRU VKDIW LQ UHIHUHQFH WR D YLHZHU IDFLQJ WKH VKDIW RQ WKH HQG
RI WKH PRWRU IURP ZKLFK WKH VKDIW H[WHQGV IURP WKH PRWRU IRU FRQQHFWLRQ�

&:�&&: OLPLWV /LPLWV RQ WKH &: DQG &&: VLGHV RI WKH RULJLQ ZKLFK FDQ EH LQWHUQDOO\ VHW WR UH�
VWULFW URWDWLRQ RI WKH VKDIW�

GDWD DUHD $Q DUHD LQ WKH 3&·V PHPRU\ WKDW LV GHVLJQHG WR KROG D VSHFLILF W\SH RI GDWD�

GHFLPDO $ QXPEHU V\VWHPZKHUH QXPEHUV DUH H[SUHVVHG WR WKH EDVH ��� ,Q D 3& DOO GDWD
LV XOWLPDWHO\ VWRUHG LQ ELQDU\ IRUP� IRXU ELQDU\ ELWV DUH RIWHQ XVHG WR UHSUHVHQW
RQH GHFLPDO GLJLW� YLD D V\VWHP FDOOHG ELQDU\�FRGHG GHFLPDO�

GZHOO WLPH $ VHWWLQJ WKDW VSHFLILHV WKH SHULRG RI WLPH GXULQJ ZKLFK SRVLWLRQLQJ ZLOO VWRS EH�
IRUH H[HFXWLRQ RI WKH QH[W SRVLWLRQLQJ DFWLRQ�

HUURU FRXQWHU $ FRXQWHU XVHG WR HQVXUH SRVLWLRQLQJ DFFXUDF\ZKHQ SRVLWLRQLQJ YLD SXOVH WUDLQV�
7KH HUURU FRXQWHU UHFHLYHV D WDUJHW SRVLWLRQ DV D VSHFLILF QXPEHU RI SXOVHV LQ D
SXOVH WUDLQ IURP WKH 0RWLRQ &RQWURO 8QLW DQG RXWSXWV DQDORJ VSHHG YROWDJHV WR
GULYH D VHUYRPRWRU DFFRUGLQJO\� 7KH VSHFLILHG QXPEHU RI SXOVHV LQ WKH HUURU
FRXQWHU LV FRXQWHG GRZQ E\ IHHGEDFN IURP DQ HQFRGHU PHDVXULQJ DFWXDO PRWRU
VKDIW PRYHPHQW� FDXVLQJ YROWDJH RXWSXW WR VWRS ZKHQ WKH QXPEHU RI SXOVHV
HTXDOV ]HUR� L�H�� ZKHQ WKH WDUJHW SRVLWLRQ KDV EHHQ UHDFKHG�

IHHGEDFN 7KH UHWXUQ RI D SRUWLRQ RI WKH RXWSXW RI D FLUFXLW RU GHYLFH WR LWV LQSXW� ,W LV XVHG LQ
VHUYRFRQWURO V\VWHPV WR KHOS EULQJ DFWXDO YDOXHV FORVHU WR WDUJHW YDOXHV�

IODJ $GHGLFDWHG ELW LQPHPRU\ WKDW LV VHW E\ WKH V\VWHP WR LQGLFDWH VRPH W\SH RI RSHU�
DWLQJ VWDWXV� 6RPH IODJV� VXFK DV WKH FDUU\ IODJ� FDQ DOVR EH VHW E\ WKH RSHUDWRU
RU YLD WKH SURJUDP�

JDLQ 7KH LQFUHDVH LQ VLJQDO SRZHU SURGXFHG E\ DQ DPSOLILHU�

* ODQJXDJH $ SURJUDPPLQJ ODQJXDJH XVHG ZLGHO\ LQ SRVLWLRQ FRQWURO� 3URJUDP IXQFWLRQV DUH
HQWHUHG VLPSO\ E\ HQWHULQJ D ´*�µ D ��GLJLW QXPHULFDO FRGH� DQG DGGLQJ DQ\ QHHG�
HG SDUDPHWHUV�
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KXQWLQJ 7KH WHQGHQF\� LQ VHUYRV\VWHPV� WR RYHUFRPSHQVDWH ZKHQ WKH V\VWHP·VPRPHQ�
WXP FDUULHV LW SDVW WKH WDUJHW SRVLWLRQ�

,%0 3&�$7 RU FRPSDWLEOH $ FRPSXWHU WKDW KDV VLPLODU DUFKLWHFWXUH WR� WKDW LV ORJLFDOO\ FRPSDWLEOH ZLWK� DQG
WKDW FDQ UXQ VRIWZDUH GHVLJQHG IRU DQ ,%0 3&�$7 FRPSXWHU�

LQFKLQJ 0DQXDO IHHGLQJ ZKHUHLQ SRVLWLRQLQJ LV H[HFXWHG RQH SXOVH DW D WLPH�

LQFUHPHQWDO SRVLWLRQ $ SRVLWLRQ JLYHQ LQ UHVSHFW WR WKH SUHVHQW SRVLWLRQ� UDWKHU WKDQ LQ UHVSHFW WR WKH
RULJLQ�

LQLWLDO SRVLWLRQ 7KH SUHVHQW SRVLWLRQ ZKHQ D VWDUW FRPPDQG LV H[HFXWHG�

LQ SRVLWLRQ 7KH UDQJH ZLWKLQ ZKLFK WKH V\VWHP LV GHWHUPLQHG WR EH DW WKH WDUJHW SRVLWLRQ�

LQSXW 7KH VLJQDO FRPLQJ IURP DQ H[WHUQDO GHYLFH LQWR WKH 3&� 7KH WHUP LQSXW LV RIWHQ
XVHG DEVWUDFWO\ RU FROOHFWLYHO\ WR UHIHU WR LQFRPLQJ VLJQDOV�

LQWHUSRODWLRQ 7KH PDWKHPDWLFDO FDOFXODWLRQ RI PLVVLQJ YDOXHV EDVHG SP NQRZQ YDOXHV� 7KH
0RWLRQ &RQWURO 8QLW XVHV LQWHUSRODWLRQ ZKHQ SRVLWLRQLQJ DORQJ WZR RU PRUH D[HV
VLPXOWDQHRXVO\� 7KHUH DUH WKUHH W\SHV RI LQWHUSRODWLRQ SRVVLEOH� OLQHDU� FLUFXODU�
DQG KHOLFDO �D FRPELQDWLRQ RI OLQHDU DQG FLUFXODU��

LQWHUIDFH $Q LQWHUIDFH LV WKH FRQFHSWXDO ERXQGDU\ EHWZHHQ V\VWHPV RU GHYLFHV DQG XVXDO�
O\ LQYROYHV FKDQJHV LQ WKH ZD\ WKH FRPPXQLFDWHG GDWD LV UHSUHVHQWHG� ,QWHUIDFH
GHYLFHV VXFK DV 16%V SHUIRUP RSHUDWLRQV OLNH FKDQJLQJ WKH FRGLQJ� IRUPDW� RU
VSHHG RI WKH GDWD�

OHDVW�VLJQLILFDQW �ELW�ZRUG� 6HH ULJKWPRVW �ELW�ZRUG��

OHIWPRVW �ELW�ZRUG� 7KH KLJKHVW QXPEHUHG ELWV RI D JURXS RI ELWV� JHQHUDOO\ RI DQ HQWLUH ZRUG� RU WKH
KLJKHVW QXPEHUHG ZRUGV RI D JURXS RI ZRUGV� 7KHVH ELWV�ZRUGV DUH RIWHQ FDOOHG
PRVW�VLJQLILFDQW ELWV�ZRUGV�

OLQHDU LQWHUSRODWLRQ 'XDO�D[LV� OLQHDU SRVLWLRQLQJ IURP WKH SUHVHQW SRVLWLRQ WR D SRLQW GHVLJQDWHG DV
WKH LQWHUSRODWLRQ HQG SRLQW EDVHG RQ VSHFLILHG SRLQWV�

ORDG 7KH SURFHVVHV RI FRS\LQJ GDWD HLWKHU IURP DQ H[WHUQDO GHYLFH RU IURP D VWRUDJH
DUHD WR DQ DFWLYH SRUWLRQ RI WKH V\VWHP VXFK DV D GLVSOD\ EXIIHU� $OVR� DQ RXWSXW
GHYLFH FRQQHFWHG WR WKH 3& LV FDOOHG D ORDG�

ORFDO ,Q QHWZRUN FRPPXQLFDWLRQV� WKH QRGH RU GHYLFH IURPZKLFK FRPPXQLFDWLRQV DUH
EHLQJ YLHZHG� 6HH UHPRWH�

/66 $EEUHYLDWLRQ IRU /DGGHU 6XSSRUW 6RIWZDUH�

0 FRGH $Q DEEUHYLDWLRQ IRU PDFKLQH FRGH� 7KH XVHU FDQ VHW YDULRXV 0 FRGHV IRU YDULRXV
SRVLWLRQV VR WKDW HDFK 0 FRGH ZLOO EH RXWSXW ZKHQ WKH ZRUNSLHFH SDVVHV LWV UH�
VSHFWLYH SRVLWLRQ�

0& SURJUDP $ *�ODQJXDJH SURJUDP WKDW FRQWUROV WKH 0& 8QLW·V RSHUDWLRQ�

PHJDE\WH $ XQLW RI VWRUDJH HTXDO WR RQH PLOOLRQ E\WHV�

PRVW�VLJQLILFDQW �ELW�ZRUG� 6HH OHIWPRVW �ELW�ZRUG��

06�'26 $Q RSHUDWLQJ V\VWHP LQ FRPPRQ XVH RQ VPDOOHU FRPSXWHUV�
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1& FRQWDFWV 1RUPDOO\�FORVHG FRQWDFWV� $ SDLU RI FRQWDFWV RQ D UHOD\ WKDW RSHQ ZKHQ WKH UHOD\
LV HQHUJL]HG�

QHJDWLYH VRIWZDUH OLPLW 7KH ORZHU OLPLW RQ WKH QXPEHU RI SXOVHV VHW DV D VRIWZDUH SDUDPHWHU�

QHVWLQJ 3URJUDPPLQJ RQH ORRS ZLWKLQ DQRWKHU ORRS� SURJUDPPLQJ D FDOO WR D VXEURXWLQH
ZLWKLQ DQRWKHU VXEURXWLQH� RU SURJUDPPLQJ DQ ,)ï(/6( SURJUDPPLQJ VHFWLRQ
ZLWKLQ DQRWKHU ,)ï(/6( VHFWLRQ�

12 FRQWDFWV 1RUPDOO\�RSHQ FRQWDFWV� $ SDLU RI FRQWDFWV RQ D UHOD\ WKDW FORVHZKHQ WKH UHOD\ LV
HQHUJL]HG�

2)) 7KH VWDWXV RI DQ LQSXW RU RXWSXW ZKHQ D VLJQDO LV VDLG QRW WR EH SUHVHQW� 7KH2))
VWDWH LV JHQHUDOO\ UHSUHVHQWHG E\ D ORZ YROWDJH RU E\ QRQ�FRQGXFWLYLW\� EXW FDQ EH
GHILQHG DV WKH RSSRVLWH RI HLWKHU�

RIIOLQH 7KH VWDWH LQ ZKLFK D 3URJUDPPLQJ 'HYLFH LV QRW IXQFWLRQDOO\ FRQQHFWHG WR WKH
&38� DOWKRXJK LW PD\ EH FRQQHFWHG SK\VLFDOO\�

RIIVHW $SRVLWLYH RU QHJDWLYH YDOXH DGGHG WR D EDVH YDOXH VXFK DV DQ DGGUHVV WR VSHFLI\
D GHVLUHG YDOXH�

21 7KH VWDWXV RI DQ LQSXW RU RXWSXW ZKHQ D VLJQDO LV VDLG WR EH SUHVHQW� 7KH21 VWDWH
LV JHQHUDOO\ UHSUHVHQWHG E\ D KLJK YROWDJH RU E\ FRQGXFWLYLW\� EXW FDQ EH GHILQHG
DV WKH RSSRVLWH RI HLWKHU�

RQOLQH 7KH VWDWH LQ ZKLFK D 3URJUDPPLQJ 'HYLFH LV IXQFWLRQDOO\ FRQQHFWHG WR WKH &38
VR WKDW &38 GDWD DQG SURJUDPV FDQ EH PRQLWRUHG RU DFFHVVHG�

RQOLQH HGLW $Q HGLW WR D SURJUDP PDGH IURP D SHULSKHUDO GHYLFH FRQQHFWHG WR DQG FXUUHQWO\
RQOLQH ZLWK D 3& LQ 352*5$0 RU 021,725 PRGH� ,Q 021,725 PRGH� WKLV
PHDQV WKDW WKH SURJUDP LV FKDQJHG ZKLOH LW LV DFWXDOO\ EHLQJ H[HFXWHG�

RULJLQ SUR[LPLW\ LQSXW $ VLJQDO LQSXW WR LQGLFDWH WKDW WKH D[LV LV QHDU WKH RULJLQ�

RULJLQ VHDUFK $Q RSHUDWLRQ XVHG WR DXWRPDWLFDOO\ PRYH WKH D[HV WR WKH RULJLQ RU WR GHILQH WKH
RULJLQ�

RXWSXW 7KH VLJQDO VHQW IURP WKH 3& WR DQ H[WHUQDO GHYLFH� 7KH WHUP RXWSXW LV RIWHQ XVHG
DEVWUDFWO\ RU FROOHFWLYHO\ WR UHIHU WR RXWJRLQJ VLJQDOV�

SDUDPHWHUV 'DWD ZKLFK GHWHUPLQHV OLPLWV DQG RWKHU FRQGLWLRQV XQGHU ZKLFK DQ RSHUDWLRQ ZLOO
EH FDUULHG RXW�

3& $Q DFURQ\P IRU 3URJUDPPDEOH &RQWUROOHU�

3& 6HWXS $ JURXS RI RSHUDWLQJ SDUDPHWHUV VHW LQ WKH 3& IURP D 3URJUDPPLQJ 'HYLFH WR
FRQWURO 3& RSHUDWLRQ�

SRVLWLYH VRIWZDUH OLPLW 7KH XSSHU OLPLW RQ WKH QXPEHU RI SXOVHV VHW DV D VRIWZDUH SDUDPHWHU�

SUHVHQW YDOXH 7KH FXUUHQW YDOXH UHJLVWHUHG LQ D GHYLFH DW DQ\ LQVWDQW GXULQJ LWV RSHUDWLRQ� 3UHV�
HQW YDOXH LV DEEUHYLDWHG DV 39� 7KH XVH RI WKLV WHUP LV JHQHUDOO\ UHVWULFWHG WR WLP�
HUV DQG FRXQWHUV�

SURJUDP EORFN $ XQLW RI SURJUDPPLQJ LQ 0& SURJUDPV URXJKO\ HTXLYDOHQW WR SURJUDP OLQHV�

3URJUDPPDEOH &RQWUROOHU $ FRPSXWHUL]HG GHYLFH WKDW FDQ DFFHSW LQSXWV IURP H[WHUQDO GHYLFHV DQG JHQHU�
DWH RXWSXWV WR H[WHUQDO GHYLFHV DFFRUGLQJ WR D SURJUDP KHOG LQ PHPRU\� 3UR�
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JUDPPDEOH &RQWUROOHUV DUH XVHG WR DXWRPDWH FRQWURO RI H[WHUQDO GHYLFHV� $O�
WKRXJK VLQJOH�XQLW 3URJUDPPDEOH &RQWUROOHUV DUH DYDLODEOH� EXLOGLQJ�EORFN 3UR�
JUDPPDEOH &RQWUROOHUV DUH FRQVWUXFWHG IURP VHSDUDWH FRPSRQHQWV� 6XFK 3UR�
JUDPPDEOH &RQWUROOHUV DUH IRUPHG RQO\ ZKHQ HQRXJK RI WKHVH VHSDUDWH FRPSR�
QHQWV DUH DVVHPEOHG WR IRUP D IXQFWLRQDO DVVHPEO\� L�H�� WKHUH LV QR RQH LQGLYLGX�
DO 8QLW FDOOHG D 3&�

3URJUDPPLQJ 'HYLFH $ 3HULSKHUDO 'HYLFH XVHG WR LQSXW D SURJUDP LQWR D 3& RU WR DOWHU RU PRQLWRU D
SURJUDP DOUHDG\ KHOG LQ WKH 3&� 7KHUH DUH GHGLFDWHG SURJUDPPLQJ GHYLFHV�
VXFK DV 3URJUDPPLQJ &RQVROHV� DQG WKHUH DUH QRQ�GHGLFDWHG GHYLFHV� VXFK DV
D KRVW FRPSXWHU�

SXOVHV 'LVFUHWH VLJQDOV VHQW DW D FHUWDLQ UDWH� 7KH 0RWLRQ &RQWURO 8QLW RXWSXWV SXOVHV�
HDFK RI ZKLFK GHVLJQDWHV D FHUWDLQ DPRXQW RI PRYHPHQW� 6XFK SXOVHV DUH FRQ�
YHUWHG WR DQ HTXLYDOHQW FRQWURO YROWDJH LQ DFWXDO SRVLWLRQLQJ�

SXOVH UDWH 7KH GLVWDQFHPRYHG WKHPRWRU VKDIW GLYLGHG E\ WKH QXPEHU RI SXOVHV UHTXLUHG IRU
WKDW PRYHPHQW�

SXOVH WUDLQ $ VHULHV RI SXOVHV RXWSXW WRJHWKHU�

UHPRWH ,Q QHWZRUN FRPPXQLFDWLRQV� WKH QRGH RU GHYLFH ZLWK ZKLFK FRPPXQLFDWLRQV DUH
WDNLQJ SODFH� 6HH ORFDO�

UHWULHYH 7KH SURFHVVHV RI FRS\LQJ GDWD HLWKHU IURP DQ H[WHUQDO GHYLFH RU IURP D VWRUDJH
DUHD WR DQ DFWLYH SRUWLRQ RI WKH V\VWHP VXFK DV D GLVSOD\ EXIIHU� $OVR� DQ RXWSXW
GHYLFH FRQQHFWHG WR WKH 3& LV FDOOHG D ORDG�

ULJKWPRVW �ELW�ZRUG� 7KH ORZHVW QXPEHUHG ELWV RI D JURXS RI ELWV� JHQHUDOO\ RI DQ HQWLUH ZRUG� RU WKH
ORZHVW QXPEHUHG ZRUGV RI D JURXS RI ZRUGV� 7KHVH ELWV�ZRUGV DUH RIWHQ FDOOHG
OHDVW�VLJQLILFDQW ELWV�ZRUGV�

581 PRGH 7KH RSHUDWLQJ PRGH XVHG E\ WKH 3& IRU QRUPDO FRQWURO RSHUDWLRQV�

VHUYLFLQJ 7KH SURFHVV ZKHUHE\ WKH 3&SURYLGHV GDWD WR RU UHFHLYHV GDWD IURP H[WHUQDO GH�
YLFHV RU UHPRWH ,�2 8QLWV� RU RWKHUZLVH KDQGOHV GDWD WUDQVDFWLRQV IRU /LQN 6\V�
WHPV�

VHUYRORFN $Q RSHUDWLRQ ZKHUHE\ D URWDU\ HQFRGHU LV XVHG WR PDLQWDLQ WKH SRVLWLRQ RI D PR�
WRU ZKLOH LW LV VWRSSHG� :KHQHYHU WKH PRWRU D[LV PRYHV� WKH URWDU\ HQFRGHU
VHQGV D IHHGEDFN SXOVH WR DQ HUURU FRXQWHU� FDXVLQJ D URWDWLRQ YROWDJH WR EH JHQ�
HUDWHG LQ WKH UHYHUVH GLUHFWLRQ VR WKDW WKH PRWRU URWDWHV EDFN WR LWV RULJLQDO SRVL�
WLRQ�

VRIWZDUH HUURU $Q HUURU WKDW RULJLQDWHV LQ D VRIWZDUH SURJUDP�

VXE�SURJUDP $ JURXS RI LQVWUXFWLRQV WKDW DUH H[HFXWHG LQGHSHQGHQWO\ RI WKH PDLQ SURJUDP�

WDUJHW SRVLWLRQ $ SDUDPHWHU IRU D SRVLWLRQLQJ DFWLRQ WKDW GHVLJQDWHV ZKDW SRVLWLRQ LV WR EH
UHDFKHG DW WKH FRPSOHWLRQ RI WKH DFWLRQ�

WHDFKLQJ $XWRPDWLFDOO\ ZULWLQJ WKH SUHVHQW SRVLWLRQ LQWR PHPRU\� YLD WKH 7HDFKLQJ %R[� DV
WKH WDUJHW SRVLWLRQ IRU WKH GHVLJQDWHG SRVLWLRQLQJ DFWLRQ�

WUDQVIHU 7KH SURFHVV RI PRYLQJ GDWD IURP RQH ORFDWLRQ WR DQRWKHU ZLWKLQ WKH 3&� RU EH�
WZHHQ WKH 3& DQG H[WHUQDO GHYLFHV� :KHQ GDWD LV WUDQVIHUUHG� JHQHUDOO\ D FRS\
RI WKH GDWD LV VHQW WR WKH GHVWLQDWLRQ� L�H�� WKH FRQWHQW RI WKH VRXUFH RI WKH WUDQVIHU
LV QRW FKDQJHG�
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XQLW DGGUHVV $ QXPEHU XVHG WR FRQWURO QHWZRUN FRPPXQLFDWLRQV LQ ),16 SURWRFRO� 8QLW DG�
GUHVVHV DUH FRPSXWHG IRU 8QLWV LQ YDULRXV ZD\V� H�J�� �� KH[ LV DGGHG WR WKH XQLW
QXPEHU WR GHWHUPLQH WKH XQLW DGGUHVV IRU D &38 %XV 8QLW�

XQLW QXPEHU $ QXPEHU DVVLJQHG WR VRPH /LQN 8QLWV� 6SHFLDO ,�2 8QLWV� DQG &38 %XV 8QLWV WR
IDFLOLWDWH LGHQWLILFDWLRQ ZKHQ DVVLJQLQJ ZRUGV RU RWKHU RSHUDWLQJ SDUDPHWHUV�

XSORDGLQJ 7KH SURFHVV RI WUDQVIHUULQJ D SURJUDP RU GDWD IURP D ORZHU�OHYHO RU VODYH FRP�
SXWHU WR D KLJKHU�OHYHO RU KRVW FRPSXWHU� ,I D 3URJUDPPLQJ 'HYLFHV LV LQYROYHG�
WKH 3URJUDPPLQJ 'HYLFH LV FRQVLGHUHG WKH KRVW FRPSXWHU�

ZDWFKGRJ WLPHU $ WLPHU ZLWKLQ WKH V\VWHP WKDW HQVXUHV WKDW WKH VFDQ WLPH VWD\V ZLWKLQ VSHFLILHG
OLPLWV� :KHQ OLPLWV DUH UHDFKHG� HLWKHU ZDUQLQJV DUH JLYHQ RU 3& RSHUDWLRQ LV
VWRSSHG GHSHQGLQJ RQ WKH SDUWLFXODU OLPLW WKDW LV UHDFKHG�

:'7 6HH ZDWFKGRJ WLPHU�

ZLULQJ FKHFN $ FKHFN SHUIRUPHG DXWRPDWLFDOO\ DW VWDUWXS WR GHWHFW ZLULQJ SUREOHPV VXFK DV
UHYHUVHG SRODULW\ RU GLVFRQQHFWLRQV�

ZRUG $ XQLW RI GDWD VWRUDJH LQ PHPRU\ WKDW FRQVLVWV RI �� ELWV� $OO GDWD DUHDV FRQVLVWV
RI ZRUGV� 6RPH GDWD DUHDV FDQ EH DFFHVVHG RQO\ E\ ZRUGV� RWKHUV� E\ HLWKHU
ZRUGV RU ELWV�

ZRUN ELW $ ELW WKDW FDQ EH XVHG IRU GDWD FDOFXODWLRQ RU RWKHU PDQLSXODWLRQ LQ SURJUDPPLQJ�
L�H�� D ¶ZRUN VSDFH· LQ PHPRU\� $OVR VHH ZRUN ZRUG�

ZULWH�SURWHFW $ VWDWH LQ ZKLFK WKH FRQWHQWV RI D VWRUDJH GHYLFH FDQ EH UHDG EXW FDQQRW EH DO�
WHUHG�

]RQH $ UDQJH RI SRVLWLRQV RU YDOXHV ZKLFK FDQ EH GHILQHG VR WKDW IODJV DUH WXUQHG 21
ZKHQHYHU WKH SUHVHQW SRVLWLRQ LV ZLWKLQ WKH UDQJH�
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LQWHUIDFH FLUFXLWV� ��
SLQ DOORFDWLRQV� �
SLQ IXQFWLRQV� �

03*
LQWHUIDFH FLUFXLWV� ��
SLQ DOORFDWLRQV� ��
SLQ IXQFWLRQV� ��

ZLULQJ� �

FRRUGLQDWH V\VWHP� ��
UHIHUHQFH FRRUGLQDWH V\VWHP VHWWLQJ� ��
ZRUNSLHFH FRRUGLQDWH V\VWHP VHWWLQJ� ��

FRRUGLQDWHV
DEVROXWH� ��
UHODWLYH� ��

&XUUHQW 3RVLWLRQ 3UHVHW %LW� ���

&: /LPLW ,QSXW� ���

&\FOH 6WDUW %LW� ���

&\FOH 6WDUW 5HFHLYHG )ODJ� ���

'
'HFHOHUDWLRQ 6WRS %LW� ���

',3 VZLWFK VHWWLQJV
(QJOLVK� �
-DSDQHVH� �

'0 $UHD� �� ��� ���
LQSXW ZRUGV� ���
RXWSXW ZRUGV� ���
ZRUG DVVLJQPHQWV� ��

'ULYHU $ODUP 5HVHW %LW� ���
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���

':(// 7,0(5� *��� ��

(
(PHUJHQF\ 6WRS ,QSXW� ���

(QDEOH 03* %LW� ���

HQFRGHUV
FXUUHQW SRVLWLRQ SUHVHW� ���
LQFUHPHQWDO� FRQQHFWLRQ H[DPSOH� ��
RULJLQ VHDUFK� ���
=�SKDVH VLJQDO� ���

(UURU &RXQWHU $ODUP )ODJ� ���

HUURUV� ���
D[HV� ���
LQGLFDWRUV� ���
RXWSXW WR HUURU KLVWRU\� ���
V\VWHP� ���
WDVNV� ���
WHDFKLQJ� ���
DGGUHVV RYHU� ���

)
)RUFHG %ORFN (QG
0 FRGHV ��� WR ���� ��
0 FRGHV ��� WR ���� ��

)RUFHG %ORFN (QG %LW� ���

IRUPDWV� * IXQFWLRQV� ��

*
* IXQFWLRQV� ��
IRUPDWV� ��
*��� 326,7,21,1*� ��
*��� /,1($5 ,17(532/$7,21� ��
*�� DQG *��� &,5&8/$5 ,17(532/$7,21� ��
*��� ':(// 7,0(5� ��
*��� 3$66 02'(� ��
*��� 6723 02'(� ��
*�� WR *��� &,5&8/$5 3/$1( 63(&,),&$7,21 )81&�

7,216� ��
*��� 5()(5(1&( 25,*,1 5(7851� ��
*��� :25.3,(&( 25,*,1 5(7851� ��
*��� 25,*,1 6($5&+� ��
*��� 6(/(&7 5()(5(1&( &225',1$7( 6<67(0� ��
*��� 6(/(&7 :25.3,(&( &225',1$7( 6<67(0� ��
*��� &+$1*( :25.3,(&( 25,*,1 2))6(7� ��
*��� &+$1*( 5()(5(1&( &225',1$7( 6<67(0

39� ��
*��� $5,7+0(7,& 23(5$7,216� ��
*��� 68%67,787,21� ��
*��� &+$1*( 3$5$0(7(5� ��
*��� 81&21',7,21$/ -803� ��
*��� &21',7,21$/ -803� ��
*��� 68%352*5$0 -803� ��
*��� 68%352*5$0 (1'� ��
*��� 237,21$/ (1'� ��

*��� 237,21$/ 6.,3� ��
*��� 237,21$/ 352*5$0 3$86(� ��
*��� 352*5$0 (1'� ��
*��� $%62/87( 63(&,),&$7,21� ��
*��� ,1&5(0(17$/ 63(&,),&$7,21� ��
OLVW� ��
PRGH WUDQVLWLRQV� ��

* V\PEROV� OLVW� ��

JHQHUDO LQSXW� VWRSSLQJ� SURJUDP� ���

*HQHUDO ,QSXWV � WR �� ���

*HQHUDO 2XWSXWV � WR �� ���

+
KHOLFDO LQWHUSRODWLRQ� VDPSOH SURJUDP� ���

KRVW OLQN� FRQQHFWLRQV� ��

,
,�2� FRQQHFWRUV� �

,1&5(0(17$/ 63(&,),&$7,21� *��� ��

LQGLFDWRUV� �� ���
HUURU� ���

LQSXW ZRUGV
'0 $UHD� ���
LQWHUIDFH ELWV� ��

LQVSHFWLRQ� ���
SUHFDXWLRQV� ���
WRROV� ���

LQWHUIDFH ELWV� ��
GHWDLOV� ���
LQSXW ZRUGV� ��
RXWSXW ZRUGV� ��
:RUG Q %LW ��� 6\VWHP (UURU 5HVHW %LW� ���
:RUG Q %LW ��� 7UDQVPLVVLRQ �� &RQWURO %LW� ���
:RUG Q %LW ��� 5HFHSWLRQ �� &RQWURO %LW� ���
:RUG Q�� %LWV �� WR ��� 2SWLRQDO ,QSXWV� ���
:RUG Q��� %LW ��� 6\VWHP (UURU )ODJ� ���
:RUG Q��� %LW ��� 6\VWHP (UURU 5HVHW &RPSOHWHG )ODJ� ���
:RUG Q��� %LW ��� %DWWHU\ $ODUP )ODJ� ���
:RUG Q��� %LW ��� 7HDFKLQJ %R[ (QDEOHG )ODJ� ���
:RUG Q��� %LW ��� 7HDFKLQJ %R[ 3URWHFWHG )ODJ� ���
:RUG Q��� %LW ��� 7HDFKLQJ %R[ &RQQHFWHG )ODJ� ���
:RUG Q��� %LWV �� WR ��� *HQHUDO ,QSXWV � WR �� ���
:RUG Q��� %LWV �� WR ��� *HQHUDO 2XWSXWV � WR �� ���
:RUG Q��� %LW ��� 7DVN (UURU )ODJ �7DVN ��� ���
:RUG Q��� %LW ��� 7DVN (UURU 5HVHW &RPSOHWHG )ODJ� ���
:RUG Q��� %LW ��� $XWRPDWLF 0RGH )ODJ� ���
:RUG Q��� %LW ��� 0DQXDO 0RGH )ODJ� ���
:RUG Q��� %LW ��� 0HPRU\ 5XQ )ODJ� ���
:RUG Q��� %LW ��� 0HPRU\ 5XQ &RPSOHWHG )ODJ� ���
:RUG Q��� %LW ��� 2SWLRQDO ,QSXW 6WDQGE\ )ODJ� ���
:RUG Q��� %LW ��� 0 &RGH 5HVHW 6WDQGE\ )ODJ� ���
:RUG Q��� %LW ��� 0 6WUREH )ODJ� ���
:RUG Q��� %LW ��� &\FOH 6WDUW 5HFHLYHG )ODJ� ���
:RUG Q��� %LW ��� 7HDFKLQJ $GGUHVV 6HWWLQJ &RPSOHWHG�

���
:RUG Q��� %LW ��� 7HDFKLQJ &RPSOHWHG )ODJ� ���
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:RUG Q��� %LW ��� 7HDFKLQJ (UURU )ODJ� ���
:RUG Q��� %LW ��� 7HDFKLQJ $GGUHVV 2YHU )ODJ� ���
:RUG Q��� %LW ��� 5HIHUHQFH 2ULJLQ )ODJ� ���
:RUG Q��� %LW ��� :RUNSLHFH 2ULJLQ )ODJ� ���
:RUG Q��� %LW ��� 03* 2SHUDWLRQ )ODJ� ���
:RUG Q��� %LW ��� %XV\ )ODJ� ���
:RUG Q��� %LW ��� 7UDQVPLVVLRQ �� &RPSOHWHG )ODJ� ���
:RUG Q��� %LW ��� 5HFHSWLRQ �� &RPSOHWHG )ODJ� ���
:RUG Q��� %LW ��� 7UDQVIHU �� (UURU )ODJ� ���
:RUG Q��� %LW ��� 2YHUULGH 'DWD $ODUP )ODJ� ���
:RUG Q��� %LWV �� WR ��� =RQH )ODJV� ���
:RUG Q��� %LW ��� 6HUYR /RFN 21 )ODJ� ���
:RUG Q��� %LW ��� 1R 2ULJLQ )ODJ� ���
:RUG Q��� %LW ��� $[LV 2SHUDWLQJ )ODJ� ���
:RUG Q��� %LW ��� 3RVLWLRQLQJ &RPSOHWHG )ODJ� ���
:RUG Q��� %LW ��� (UURU &RXQWHU $ODUP )ODJ� ���
:RUG Q��� %LW ��� &&: /LPLW ,QSXW� ���
:RUG Q��� %LW ��� &: /LPLW ,QSXW� ���
:RUG Q��� %LW ��� 2ULJLQ 3UR[LPLW\ ,QSXW� ���
:RUG Q��� %LW ��� (PHUJHQF\ 6WRS ,QSXW� ���
:RUG Q��� %LW ��� $ODUP ,QSXW� ���
:RUG Q��� %LW ��� 5XQ &RPPDQG 2XWSXW� ���
:RUG Q��� %LW ��� $ODUP 5HVHW 2XWSXW� ���
:RUG Q�� %LW ��� 7DVN (UURU 5HVHW %LW� ���
:RUG Q�� %LW ��� $XWRPDWLF�0DQXDO 0RGH %LW� ���
:RUG Q�� %LW ��� &\FOH 6WDUW %LW� ���
:RUG Q�� %LW ��� 6LQJOH %ORFN %LW� ���
:RUG Q�� %LW ��� )RUFHG %ORFN (QG %LW� ���
:RUG Q�� %LW ��� 3DXVH %LW� ���
:RUG Q�� %LW ��� 0 &RGH 5HVHW %LW� ���
:RUG Q�� %LW ��� 3URJUDP 1XPEHU 5HDG %LW� ���
:RUG Q�� %LW ��� 7HDFKLQJ $GGUHVV 6HW %LW� ���
:RUG Q�� %LW ��� 7HDFKLQJ %LW� ���
:RUG Q�� %LW ��� 7HDFKLQJ 7\SH %LW� ���
:RUG Q�� %LW ��� 'HFHOHUDWLRQ 6WRS %LW� ���
:RUG Q�� %LW ��� 2ULJLQ 6HDUFK %LW� ���
:RUG Q�� %LW ��� 5HIHUHQFH 2ULJLQ 5HWXUQ %LW� ���
:RUG Q�� %LW ��� -RJJLQJ %LW� ���
:RUG Q�� %LW ��� &XUUHQW 3RVLWLRQ 3UHVHW %LW� ���
:RUG Q�� %LW ��� (QDEOH 03* %LW� ���
:RUG Q�� %LW ��� 6HUYR /RFN %LW� ���
:RUG Q�� %LW ��� 6HUYR )UHH %LW� ���
:RUG Q�� %LW ��� 'ULYHU $ODUP 5HVHW %LW� ���
:RUG Q�� %LW ��� 2YHUULGH 6HWWLQJ %LW� ���
:RUG Q�� %LW ��� -RJ 'LUHFWLRQ %LW� ���
:RUG Q�� %LWV �� DQG ��� 03* 5DWLR 6SHFLILHUV� ���

LQWHUIDFH FLUFXLWV
'59 FRQQHFWRUV� ��
,�2 FRQQHFWRUV� ��
03* FRQQHFWRUV� ��

LQWHUORFNV� 0 FRGH� ��� ��

LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH� ���

-
-RJ 'LUHFWLRQ %LW� ���

-RJJLQJ %LW� ���

/
ODGGHU SURJUDPV
DXWRPDWLF PRGH� ��
H[HFXWLQJ *�ODQJXDJH SURJUDPV� ���
UHFHSWLRQ� SRVLWLRQ GDWD� ��
WHDFKLQJ� ���
WUDQVPLVVLRQ� SRVLWLRQ GDWD� ��

OLPLW VZLWFKHV� ���

/,1($5 ,17(532/$7,21� *��� ��

OLQHDU LQWHUSRODWLRQ� ��
VDPSOH SURJUDP� ���

0
0 &RGH 5HVHW %LW� ���

0 &RGH 5HVHW 6WDQGE\ )ODJ� ���

0 FRGHV� ��� ��
� WR ���� ��
��� WR ���� FOHDULQJ� ��
��� WR ���� ��
FOHDULQJ� ��

H[DPSOHV� ��
UHVHWV� ��
WLPLQJ FKDUW� ��

0 6WUREH )ODJ� ���

PDQXDO PRGH� ��

0DQXDO 0RGH )ODJ� ���

0DQXDO 3XOVH *HQHUDWRU� 6HH03*

0& 6XSSRUW 6RIWZDUH� ��
RULJLQ VHDUFK SDUDPHWHUV� ���
VHWWLQJ SDUDPHWHUV� ��

0HPRU\ 5XQ &RPSOHWHG )ODJ� ��� ���

0HPRU\ 5XQ )ODJ� ��� ���

PRGHV
DXWRPDWLF� ��
PDQXDO� ��

PRXQWLQJ� �

03*� FRQQHFWRUV� ��

03* 2SHUDWLRQ )ODJ� ���

03* 5DWLR 6SHFLILHUV� ���

1
1R 2ULJLQ )ODJ� ���

QXPHULFDO YDOXHV� ��
DULWKPHWLF RSHUDWLRQV� ��

2
237,21$/ (1'� *��� ��

2SWLRQDO ,QSXW 6WDQGE\ )ODJ� ���
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2SWLRQDO ,QSXWV� ���

237,21$/ 352*5$0 3$86(� *��� ��

237,21$/ 6.,3� *��� ��

RULJLQ� ZRUNSLHFH FRRUGLQDWH V\VWHP� ��

2ULJLQ 3UR[LPLW\ ,QSXW� ���

RULJLQ SUR[LPLW\ VZLWFK� ���

25,*,1 6($5&+� *��� ��

RULJLQ VHDUFK� ���� ���
SDUDPHWHUV� ���
SDWWHUQV� ���
EDVLF� ���
RQH GLUHFWLRQ PRGH� ���� ���
UHYHUVH PRGH� ���� ���

VHQVRUV� ���
VHWWLQJV� ���
RQH GLUHFWLRQ PRGH� ���
UHYHUVH PRGH� ���
VHW RULJLQ DW SRZHU 21 PRGH� ���

2ULJLQ 6HDUFK %LW� ���

RXWSXW ZRUGV
'0 $UHD� ���
LQWHUIDFH ELWV� ��

2YHUULGH 'DWD $ODUP )ODJ� ���

2YHUULGH 6HWWLQJ %LW� ���

3
SDUDPHWHUV� ��� ��� ���
D[LV� ��
FKDQJLQJ VHWWLQJV� ��
FRRUGLQDWH V\VWHP� OLVW� ��
IHHG VSHHG� OLVW� ��
LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH� ���
PHFKDQLFDO� OLVW� ��
PHPRU\ PDQDJHPHQW� OLVW� ��
RULJLQ VHDUFK� ���
VHUYR� OLVW� ��
VHWWLQJ� ��
V\VWHP� ��
FKDQJLQJ� ��
UHFHLYLQJ� ��

]RQH� OLVW� ��

3$66 02'(� *��� ��

SDVV PRGH� ��

3DXVH %LW� ���

3& GDWD DUHD LQWHUIDFH� �
DOORFDWLRQ� ��
&,2 $UHD� ��
'0 $UHD� ��

SHULSKHUDO EXV� FRQQHFWLRQV� ��

SHUVRQDO FRPSXWHUV� FRQQHFWLRQV� ��

SLQV
'59 FRQQHFWRUV� DOORFDWLRQV� ��
IXQFWLRQV
'59 FRQQHFWRUV� ��

,�2 FRQQHFWRUV� �
03* FRQQHFWRUV� ��

,�2 FRQQHFWRUV� DOORFDWLRQV� �

SRVLWLRQ GDWD� ��� ���
DGGUHVV� VSHFLI\LQJ� ��
DULWKPHWLF RSHUDWLRQV� ��
FDOFXODWLQJ� ���
UHFHSWLRQ� ��
ODGGHU SURJUDPV� ��
WLPLQJ FKDUW� ��

VSHFLI\LQJ XVLQJ UHJLVWHU� ��
GLUHFW DGGUHVVLQJ� ��
LQGLUHFW DGGUHVVLQJ� ��

VXEVWLWXWLRQ� ��
WHDFKLQJ� ���
WUDQVPLVVLRQ� ��
ODGGHU SURJUDPV� ��
WLPLQJ FKDUW� ��

326,7,21,1*� *��� ��

3RVLWLRQLQJ &RPSOHWHG )ODJ� ���

SUHFDXWLRQV
GXULQJ LQVSHFWLRQ� ���
WUDQVPLVVLRQ�UHFHSWLRQ� ��

SUHVHQW YDOXH� UHIHUHQFH FRRUGLQDWH V\VWHP� ��

352*5$0 (1'� *��� ��

SURJUDP QXPEHU� ��

3URJUDP 1XPEHU 5HDG %LW� ���

3URJUDPPDEOH &RQWUROOHU� 6HH 3&V

SURJUDPV� ���
D[HV� ��
HQG� ��
H[HFXWLQJ IURP ODGGHU SURJUDPV� ���
IRUPDW� ��
SDUDPHWHUV� ��
SDXVH� ��
SURJUDP QXPEHU� ��
VWRSSLQJ
JHQHUDO LQSXW� ���
VXEVWLWXWLQJ SRVLWLRQ GDWD� ���

373 FRQWURO� ��
VDPSOH SURJUDP� ���

5
5HFHSWLRQ �� &RPSOHWHG )ODJ� ��� ���

5HFHSWLRQ �� &RQWURO %LW� ��� ���

UHIHUHQFH FRRUGLQDWH V\VWHP� FKDQJLQJ SUHVHQW YDOXH� ��

UHIHUHQFH RULJLQ� ��

5HIHUHQFH 2ULJLQ )ODJ� ���

5()(5(1&( 25,*,1 5(7851� *��� ��

5HIHUHQFH 2ULJLQ 5HWXUQ %LW� ���

UHJLVWHUV� ��
DULWKPHWLF RSHUDWLRQV� ��
LQGLUHFW DGGUHVVLQJ� VDPSOH SURJUDP� ���
VSHFLI\LQJ� ��
VXEVWLWXWLRQ� ��
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UHODWLYH FRRUGLQDWHV� ��

5XQ &RPPDQG 2XWSXW� ���

6
6(/(&7 5()(5(1&( &225',1$7( 6<67(0� *��� ��

6(/(&7 :25.3,(&( &225',1$7( 6<67(0� *��� ��

VHQVRUV� RULJLQ VHDUFK� ���

6HUYR )UHH %LW� ���

6HUYR /RFN %LW� ���

6HUYR /RFN 21 )ODJ� ���

VHUYRGULYHUV� FRQQHFWRUV� ��

6LQJOH %ORFN %LW� ���

6723 02'(� *��� ��

VWRS PRGH� ��

VWRSSLQJ
SRVLWLRQ GDWD� VXEVWLWXWLQJ� ���
SURJUDP
JHQHUDO LQSXW� ���
VXEVWLWXWLQJ SRVLWLRQ GDWD� ���

68%352*5$0 (1'� *��� ��

68%352*5$0 -803� *��� ��

VXESURJUDPV
HQG� ��
MXPS� ��

68%67,787,21� *��� ��

V\VWHP
HUURUV� ���
SDUDPHWHUV� ��

6\VWHP (UURU )ODJ� ���

6\VWHP (UURU 5HVHW %LW� ���

6\VWHP (UURU 5HVHW &RPSOHWHG )ODJ� ���

7
7DVN (UURU )ODJ� ���

7DVN (UURU 5HVHW %LW� ���

7DVN (UURU 5HVHW &RPSOHWHG )ODJ� ���

WDVNV� HUURUV� ���

WHDFKLQJ� ���� ���
DGGUHVVHV� ���
HUURUV� ���
VHWWLQJ� ���

HUURUV� ���
ODGGHU SURJUDPV� ���
7HDFKLQJ %R[� ���

7HDFKLQJ $GGUHVV 2YHU )ODJ� ���

7HDFKLQJ $GGUHVV 6HW %LW� ���

7HDFKLQJ $GGUHVV 6HWWLQJ &RPSOHWHG� ���

7HDFKLQJ %LW� ���

7HDFKLQJ %R[ &RQQHFWHG )ODJ� ���

7HDFKLQJ %R[ (QDEOHG )ODJ� ���

7HDFKLQJ %R[ 3URWHFWHG )ODJ� ���

7HDFKLQJ &RPSOHWHG )ODJ� ���

7HDFKLQJ (UURU )ODJ� ���

7HDFKLQJ 7\SH %LW� ���

WLPLQJ FKDUWV� ���
FRQWURO ELWV� ���
FRQWURO IODJV� ���
UHFHSWLRQ� SRVLWLRQ GDWD� ��
WUDQVPLVVLRQ� SRVLWLRQ GDWD� ��

7UDQVIHU �� (UURU )ODJ� ��� ���

7UDQVPLVVLRQ �� &RPSOHWHG )ODJ� ��� ���

7UDQVPLVVLRQ �� &RQWURO %LW� ��� ���

WUDQVPLVVLRQ�UHFHSWLRQ� ��
ELWV DQG IODJV� ��
SUHFDXWLRQV� ��
FRQWUROOLQJ WLPLQJ� ��
GHGLFDWLQJ ZRUGV� ��

UHFHSWLRQ� SRVLWLRQ GDWD� ��
VHWWLQJV� ��
UHFHSWLRQ ��� ��
UHFHSWLRQ �� DX[LOLDU\ LQIRUPDWLRQ� ��
WUDQVIHU �� DX[LOLDU\ LQIRUPDWLRQ� ��
WUDQVIHU DGGUHVV ��� ��
WUDQVPLVVLRQ ��� ��

WUDQVPLVVLRQ� SRVLWLRQ GDWD� ��

8
81&21',7,21$/ -803� *��� ��

XQLW QXPEHU� VHWWLQJ� �

:
ZDLW WLPH� ��

ZRUGV� DOORFDWLRQ
&,2 $UHD� �
'0 $UHD� �

ZRUNSLHFH FRRUGLQDWH V\VWHP� FKDQJLQJ RULJLQ� ��

ZRUNSLHFH RULJLQ� ��
RIIVHW� VDPSOH SURJUDP� ���

:RUNSLHFH 2ULJLQ )ODJ� ���

:25.3,(&( 25,*,1 5(7851� *��� ��

=
=�SKDVH VLJQDO� HQFRGHU� ���

=RQH )ODJV� ���



���

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
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