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����� $GGHG )HDWXUHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPDQGV $GGHG DQG (OLPLQDWHG �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KDQJHV LQ 6WDWXV :RUG $OORFDWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� %DVLF 2SHUDWLQJ 3ULQFLSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLRQDO )ORZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQWURO 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQWURO 6\VWHP 3ULQFLSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� )HDWXUHV
7KH )XQFWLRQV RI 7ZR 8QLWV &RPELQHG LQWR 2QH

:LWK RQH ',3 VZLWFK VHWWLQJ� WKLV 8QLW FDQ EH XVHG DV D &����1&����( 3RVL�
WLRQ &RQWURO 8QLW� ZLWK DOO RI WKH IHDWXUHV GHVFULEHG LQ WKH &����1&����(
3RVLWLRQ &RQWURO 8QLW 2SHUDWLRQ 0DQXDO� 6LPSO\ FKDQJLQJ WKH ',3 VZLWFK VHW�
WLQJ DOORZV LW WR EH XVHG DV D &����1&����( 3RVLWLRQ &RQWURO 8QLW� ZLWK WKH
PRGLILFDWLRQV DQG DGGHG IHDWXUHV GHVFULEHG EHORZ�

$ FRQWURO RXWSXW YROWDJH UDQJH IURP ï�� 9 WR ��� 9 HQDEOHV FRQQHFWLRQ WR
YDULRXV VHUYRPRWRU GULYHUV�

7KH 3RVLWLRQ &RQWURO 8QLW LV GHVLJQHG WR FRQWURO WZR D[HV� 'DWD FRQILJXUDWLRQ
FRQVLVWLQJ RI SDUDPHWHUV� VSHHGV� GZHOO WLPHV� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPHV� DQG SRVLWLRQLQJ DFWLRQV SHUPLWV VWUDLJKW�OLQH LQWHUSRODWLRQ RU FLUFXODU DUF
LQWHUSRODWLRQ E\ VLPXOWDQHRXV GXDO�D[LV RSHUDWLRQ� (DFK PRWRU D[LV PD\ DOVR
EH RSHUDWHG LQGHSHQGHQWO\�

7URXEOHVKRRWLQJ LV IDFLOLWDWHG E\ HUURU FRGH WUDQVPLVVLRQ IURP WKH 3RVLWLRQ
&RQWURO 8QLW WR WKH 3& DV ZHOO DV E\ HUURU FRGH GLVSOD\ RQ WKH ([WHUQDO 'LV�
SOD\�

7KH GDWD FDSDFLW\ LQ WKH 3RVLWLRQ &RQWURO 8QLW SURYLGHV ��� SRVLWLRQLQJ DF�
WLRQV SHU D[LV� �� SDUDPHWHUV SHU D[LV� ��� VSHHGV� �� GZHOO WLPHV SHU D[LV�
DQG �� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV SHU D[LV� $OO GDWD LV VWRUHG LQ WKH
EXLOW�LQ ((3520 IRU EDWWHU\�IUHH DQG PDLQWHQDQFH�IUHH EDFNXS� 'DWD LV UHDG
LQWR WKH 5$0 IURP WKH ((3520 ZKHQ SRZHU LV WXUQHG 21�

&RQQHFWLQJ WKH 7HDFKLQJ %R[ SHUPLWV SRVLWLRQ LQSXWV� SRVLWLRQ LQSXW UHDGLQJ�
WHDFKLQJ LQSXWV� DQG RSHUDWLRQ PRQLWRULQJ�

$OO GDWD DQG FRPPDQG FRPPXQLFDWLRQV EHWZHHQ WKH 3URJUDPPDEOH &RQWURO�
OHU DQG 3RVLWLRQ &RQWURO 8QLW XVH 3& ,QWHOOLJHQW ,�2 5HDG DQG :ULWH LQVWUXF�
WLRQV SHUPLWWLQJ KLJK�VSHHG SURFHVVLQJ�

&RQQHFW WKH &����1'��� ([WHUQDO 'LVSOD\ WR VKRZ WKH FXUUHQW SRVLWLRQ� VWD�
WXV IODJV� DQG HUURU FRGHV�

7KH &����1&����( 3RVLWLRQ &RQWURO 8QLW FDQ EH XVHG ZLWK D &����&����+�
RU &����+ 3&� 7KH &����&38���(9� &38 PXVW EH XVHG ZLWK WKH &��� 3&�
$Q\ &����+� &����+� &9����� &9����� DQG &90� &38 PD\ EH XVHG�

0RGLILFDWLRQV DQG $GGHG )HDWXUHV

6ZLWFKLQJ EHWZHHQ VHUYR�ORFN DQG VHUYR�IUHH KDV EHHQ PDGH SRVVLEOH� :LWK
VHUYR�IUHH� SUHVHQW YDOXHV FDQ EH UHIUHVKHG DQG WHDFKLQJ LV HQDEOHG�

7KH FRQWHQWV RI WKH HUURU FRXQWHU FDQ EH FKHFNHG ZLWK WKH 7HDFKLQJ %R[� ,Q
DGGLWLRQ� WKH FRXQWHU FDQ EH UHVHW DQG WKH VL]H WKH FRXQWHU FDQ EH FKDQJHG�

(LWKHU D[LV FDQ EH SUHVHW WR EHJLQ RSHUDWLRQ DXWRPDWLFDOO\ ZKHQ WKH RWKHU
D[LV UHDFKHV D SUHVFULEHG SRVLWLRQ GXULQJ RSHUDWLRQ�

=RQHV FDQ EH VHW IRU DQ\ SRVLWLRQV� DQG LQ�]RQH DQG RXW�RI�]RQH VLJQDOV FDQ
EH UHFHLYHG IRU VWDWXV DQG H[WHUQDO RXWSXWV�

$SSOLFDEOH 0RWRU 'ULYHUV

1XPEHU RI &RQWURO $[HV
DQG &RQWUROOLQJ &DSDFLW\

(UURU 'LDJQRVWLFV

/DUJH 'DWD &DSDFLW\ ZLWK
%DFNXS

7HDFKLQJ %R[

+LJK�VSHHG
&RPPXQLFDWLRQV %HWZHHQ
3& DQG 3&8

([WHUQDO 'LVSOD\ IRU 9LVXDO
&RQILUPDWLRQ

$SSOLFDEOH &38V

6HUYR�IUHH )XQFWLRQ

(UURU &RXQWHU

6\QFKURQRXV 6WDUWXS

=RQH 6HWWLQJV

)HDWXUHV 6HFWLRQ ���
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,Q DGGLWLRQ WR WKH H[LVWLQJ 3& SURWHFW IXQFWLRQ� H[WHUQDO LQSXW SURWHFW DQG
7HDFKLQJ %R[ SURWHFW KDYH EHHQ SURYLGHG� WKHUHE\ IXUWKHU VLPSOLI\LQJ GHEXJ�
JLQJ RSHUDWLRQV�

&KHFNV IRU GLVFRQQHFWHG RU IDXOW\ ZLULQJ SURYLGH VDIHU RSHUDWLRQ�

��� &RPSDULQJ WKH 8QLWV
7KH &����1&����( 3RVLWLRQ &RQWURO 8QLW LV EDVHG RQ WKH HDUOLHU
&����1&����(� ZLWK FHUWDLQ PRGLILFDWLRQV DQG DGGHG IHDWXUHV� 7KH GLIIHU�
HQFHV EHWZHHQ WKH WZR PRGHOV DUH RXWOLQHG RQ WKH IROORZLQJ SDJHV�

����� &KDQJHV

([WHUQDO ,QSXW $OORFDWLRQV
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6\PERO

'& *1'

&&:/;

673;

25*;

(0*;

&:/;

)*

���9

���9

���

'& *1'

&&:/<

673<

25*<

(0*<

&:/<

1DPH

� 9

;�D[LV &&: OLPLW

;�D[LV H[WHUQDO LQWHUUXSW

;�D[LV RULJLQ

;�D[LV HPHUJHQF\ VWRS

;�D[LV &: OLPLW

)UDPH JURXQG

���9 LQSXW

���

� 9

<�D[LV &&: OLPLW

<�D[LV H[WHUQDO LQWHUUXSW

<�D[LV RULJLQ

<�D[LV HPHUJHQF\ VWRS

<�D[LV &: OLPLW LQSXW

&QWFW

1&

12

12

1&

1&

���

1&

12

12

1&

1&

6\PERO

'& *1'

&&:/;

673;

25*;

6(592;

&:/;

)*

���9

���9

���

'& *1'

&&:/<

673<

25*<

6(592<

&:/<

1DPH

� 9

;�D[LV &&: OLPLW

;�D[LV H[WHUQDO LQWHUUXSW

;�D[LV RULJLQ

;�D[LV VHUYR�IUHH LQSXW

;�D[LV &: OLPLW

)UDPH JURXQG

���9 LQSXW

���

� 9

<�D[LV &&: OLPLW

<�D[LV H[WHUQDO LQWHUUXSW

<�D[LV RULJLQ

<�D[LV VHUYR�IUHH LQSXW

<�D[LV &: OLPLW LQSXW

1&��� 1&���

3URWHFW )XQFWLRQV

6DIHW\�RULHQWHG &KHFN
)XQFWLRQV

&RPSDULQJ WKH 8QLWV 6HFWLRQ ���
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&KDQJHG ([WHUQDO ,QSXWV

6\PERO

([WHUQDO LQWHUUXSW

(PHUJHQF\ VWRS

1DPH

7KH DFFXPXODWHG FRXQW RI WKH HU�
URU FRXQWHU GHFUHDVHV QDWXUDOO\
WKURXJK LQHUWLD WR FDXVH D VWRS�

3XOVH VWULQJ LQSXW WR WKH HUURU
FRXQWHU LV VWRSSHG� DQG WKH HUURU
FRXQWHU LV FOHDUHG� 3RVLWLRQLQJ
VWRSV LPPHGLDWHO\� 7KH RULJLQ
VHWWLQJ LV ORVW DQG PXVW EH UHGH�
ILQHG EHIRUH UHVWDUWLQJ RSHUDWLRQ�

1&��� 1&���

6\PERO

([WHUQDO LQWHUUXSW

6HUYR�IUHH LQSXW

1DPH

�3DUDPHWHU GDWD�
; D[LV� ���� < D[LV� ����
'XULQJ SRVLWLRQLQJ� $FFHOHUDWLRQ�
GHFHOHUDWLRQ SDWWHUQ
'XULQJ -2* RSHUDWLRQV� 6WRSV
DFFRUGLQJ WR GHFHOHUDWLRQ VWRS
SXOVH DPRXQW�

6ZLWFKHV EHWZHHQ VHUYR�ORFN
DQG VHUYR�IUHH� 6HUYR�IUHH LV DF�
WLYDWHG ZKHQ WKLV LQSXW LV WXUQHG
21 DQG VHUYR�ORFN LV DFWLYDWHG
ZKHQ WKLV LQSXW LV WXUQHG 2))�

&KDQJHV :KHQ /LPLW /6 LV 2Q

1&��� 1&���
,I DQ HUURU RFFXUV ZKHQ WKH OLPLW /6 LV RQ� WKH SRVLWLRQ LV
UHPRYHG IURP WKH /6 E\ PHDQV RI WKH -2* RSHUDWLRQ DQG
WKH HUURU LV FOHDUHG E\ H[HFXWLQJ HUURU UHVHW� 7KH RULJLQ
VHWWLQJ LV ORVW�

,I DQ HUURU RFFXUV ZKHQ WKH OLPLW /6 LV RQ� WKH HUURU LV
DXWRPDWLFDOO\ UHVHW E\ H[HFXWLQJ D FRPPDQG �MRJJLQJ�
LQFKLQJ� RULJLQ VHDUFK� LQ WKH RSSRVLWH GLUHFWLRQ IURP WKH
/6� DQG WKH FRPPDQG LV WKHQ FDUULHG RXW� 7KH RULJLQ
VHWWLQJ LV QRW ORVW�

:KHQ RYHUZULWH LV H[HFXWHG IRU WKH &����1&����(� SRVLWLRQLQJ DFFHOHUDWHV
RU GHFHOHUDWHV DFFRUGHG WR D IL[HG VSHHG� :LWK WKH &����1&����(� KRZHYHU�
DFFHOHUDWLRQ RU GHFHOHUDWLRQ LV H[HFXWHG DW WKH VDPH VSHHG DV WKDW ZKLFK LV
VHW IRU SRVLWLRQLQJ�

)L[HG VSHHG

1&��� 1&���

2YHUZULWH FRPPDQG

2YHUZULWH FRPPDQG
6DPH VSHHG

7KH RYHUZULWH FRHIILFLHQW UDQJH KDV EHHQ H[SDQGHG DQG WKH PLQLPXP VHWWLQJ
LQFUHPHQW KDV EHHQ GHFUHDVHG�

1&��� 1&���
5DQJH� �� WR ���� 5DQJH� �� WR ������
,QFUHPHQW� ��� ,QFUHPHQW� ����

:LWK WKH &����1&����(� WKH 7HDFKLQJ %R[ -2* VSHHG� -2* DFFHOHUDWLRQ
DQG GHFHOHUDWLRQ VSHHGV� SXOVH UDWH� DQG WKH GHFHOHUDWLRQ SDWWHUQ IRU D GHFHO�
HUDWLRQ VWRS PXVW EH VHW ZKHQHYHU WKH 6\VWHP LV SRZHUHG XS� :LWK WKH

&KDQJHV LQ 2YHUZULWH
$FFHOHUDWLRQ�'HFHOHUDWLRQ
6SHHGV

2YHUZULWH &RHIILFLHQW
([SDQVLRQ

7HDFKLQJ %R[ 6SHHG
6HWWLQJV

&RPSDULQJ WKH 8QLWV 6HFWLRQ ���
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&����1&����(� KRZHYHU� WKHVH GDWD DUH VHW DV SDUDPHWHU GDWD DQG GR QRW
QHHG WR EH UHVHW ZLWK HYHU\ SRZHU XS�

3DUDPHWHU GDWD DGGUHVV 1&��� 1&���
; D[LV� ���
< D[LV� ���

+LJK MRJJLQJ VSHHG �8SSHU OLPLW
VSHFLILFDWLRQ IRU MRJJLQJ VSHHG�

7HDFKLQJ %R[ VSHHG VHWWLQJV
�6SHFLILFDWLRQ RI MRJJLQJ GHFHOHUDWLRQ
SDWWHUQ� SXOVH UDWH� DQG MRJJLQJ
VSHHG�

; D[LV� ���
< D[LV� ���

'HFHOHUDWLRQ VWRS SXOVH UDWH
�6SHFLILFDWLRQ RI SXOVH UDWH XQWLO
SRVLWLRQLQJ FRPHV WR D VWRS� DIWHU DQ
H[WHUQDO LQWHUUXSW LV UHFHLYHG GXULQJ
MRJJLQJ�

'HFHOHUDWLRQ VWRS �,Q DGGLWLRQ WR WKH
SXOVH UDWH GHVFULEHG RQ WKH OHIW� WKH
GHFHOHUDWLRQ SDWWHUQV IRU WKH
GHFHOHUDWLRQ VWRS NH\ RQ WKH 7HDFKLQJ
%R[ DQG IRU H[WHUQDO LQWHUUXSWV DUH
DGGHG��

����� $GGHG )HDWXUHV

:LWK WKH &����1&����(� LW LV SRVVLEOH WR VZLWFK EHWZHHQ VHUYR�IUHH DQG VHU�
YR�ORFN E\ PHDQV RI HLWKHU WKH 7HDFKLQJ %R[ RU FRPPDQGV IURP WKH 3&�

:KHQ SRVLWLRQLQJ LV H[HFXWHG LQ WKH VDPH SRVLWLRQ DV WKH SUHVHQW YDOXH� WKH
GZHOO WLPHU LV DXWRPDWLFDOO\ UHQGHUHG LQYDOLG�

3RVLWLRQLQJ DW WKH VDPH SRVLWLRQ

3RVLWLRQLQJ FRPSOHWLRQ VWDWXV

6HWWLQJ GZHOO WLPHU

3RVLWLRQLQJ FRPSOHWLRQ GDWD

,Q RUGHU WR IDFLOLWDWH UHFRJQLWLRQ E\ WKH 3& WKDW SRVLWLRQLQJ KDV EHHQ H[HFXWHG
WR WKH VDPH SRVLWLRQ� 'LVWULEXWLRQ 6WDUW 6WDWXV �; D[LV� ZRUG �� ELW ��� < D[LV�
ZRUG ��� ELW ��� DQG 'LVWULEXWLRQ (QG 6WDWXV �; D[LV� ZRUG �� ELW ��� < D[LV�
ZRUG ��� ELW ��� KDYH EHHQ DGGHG� 7KHVH IODJV WXUQ 21 DQG 2)) GXULQJ RS�
HUDWLRQ DV VKRZQ LQ WKH LOOXVWUDWLRQ EHORZ�

'6 '6 '6 '6 '6 '6

'LVWULEXWLRQ 6WDUW �'6�
6WDWXV

'LVWULEXWLRQ (QG �'(�
6WDWXV

'( '( '( '( '( '(

%\ PHDQV RI D FRPPDQG� WKH 1&��� FDQ FKHFN IRU IDXOW\ ZLULQJ RU GLVFRQ�
QHFWLRQV� ,Q DGGLWLRQ� LI DQ HUURU RFFXUV ZKHQ WKH GLVFRQQHFWLRQ FKHFN LV VSH�

6HUYR�IUHH &RPPDQG

'ZHOO 7LPHU &DQFHOODWLRQ

'LVWULEXWLRQ 6WDUW 6WDWXV�
(QG 6WDWXV

:LULQJ &KHFN

&RPSDULQJ WKH 8QLWV 6HFWLRQ ���
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FLILHG� $�SKDVH DQG %�SKDVH VZLWFKLQJ LV H[HFXWHG DXWRPDWLFDOO\� �$�SKDVH
DQG %�SKDVH VZLWFKLQJ LV DOVR SRVVLEOH E\ PHDQV RI D SDUDPHWHU �HQFRGHU
W\SH� VHWWLQJ�

7KH IDXOW\ ZLULQJ GLDJQRVWLF IXQFWLRQ RI WKH &����1&����( LV QRW VXSSRUWHG LQ
WKH &����1&����(� �7KLV IXQFWLRQ SUHYHQWV D FRQWURO YROWDJH EH\RQG ����
IURP EHLQJ RXWSXW��

(UURU FRXQWHU FDSDFLW\ FDQ EH VHW IRU WKH &����1&����( ZLWK UHVSHFW WR SD�
UDPHWHU GDWD� :LWK WKLV IXQFWLRQ LW LV SRVVLEOH WR KDYH WKH HUURU FRXQWHU RYHU�
IORZ VWDWXV ELW WXUQ 21 ZKHQ WKH HUURU FRXQWHU YDOXH H[FHHGV WKH VHW YDOXH�
DQG WR KDYH WKH H[WHUQDO RXWSXW � VSHFLILFDWLRQ WXUQ 21 DQG 2)) DFFRUGLQJ WR
WKH SDUDPHWHU GDWD� 7KH FDSDFLW\ RI WKH HUURU FRXQWHU FDQ EH VHW� LQ ��SXOVH
XQLWV� IURP D PLQLPXP RI �� SXOVHV WR D PD[LPXP RI ������ SXOVHV�

(LWKHU D[LV FDQ EH SUHVHW WR EHJLQ RSHUDWLRQ DXWRPDWLFDOO\ ZKHQ WKH RWKHU
D[LV UHDFKHV D SUHVFULEHG SRVLWLRQ GXULQJ RSHUDWLRQ� :KHQ WKH VHFRQG D[LV
EHJLQV RSHUDWLRQ� LW KDV QR HIIHFW RQ WKH RSHUDWLRQ RI WKH ILUVW D[LV�

6\QFKURQRXV SRVLWLRQ

; D[LV

< D[LV

7KLV IXQFWLRQ UHVHWV WKH HUURU FRXQWHU WR � E\ PHDQV RI D FRPPDQG ZKLOH
SRVLWLRQLQJ LV VWRSSHG� $W WKH VDPH WLPH LW VHWV WKH SUHVHQW YDOXH WR ��

:KHQ WKH ZRUNSLHFH HQWHUV WKH UDQJH RI WKH ]RQH VHWWLQJ� WKH H[WHUQDO RXW�
SXWV FDQ EH WXUQHG 21 WRJHWKHU DORQJ ZLWK WKH VWDWXV RI WKH ]RQH GDWD H[HFX�
WLRQ� =RQH VHWWLQJV RI HLJKW SRLQWV HDFK FDQ EH PDGH IRU WKH ; D[LV DQG WKH <
D[LV� $FFHOHUDWLRQ ]RQHV IRU WKH 1&����( DUH WKH VDPH DV IRU WKH 1&����(�

7KH 1&����( SURYLGHV D ´3& SURWHFWµ IXQFWLRQ E\ PHDQV RI ZKLFK WKH 3RVL�
WLRQ &RQWURO 8QLW FDQ EH WHPSRUDULO\ SURWHFWHG IURP UHFHLYLQJ FRPPDQGV IURP
WKH 3&� ,Q DGGLWLRQ WR WKLV� WKH 1&����( SURYLGHV D ´7HDFKLQJ %R[ SURWHFWµ
IXQFWLRQ� ZKLFK WHPSRUDULO\ SURWHFWV DJDLQVW NH\HG LQSXWV IURP WKH 7HDFKLQJ
%R[� DQG DQ ´H[WHUQDO LQSXW SURWHFWµ IXQFWLRQ� ZKLFK WHPSRUDULO\ SURWHFWV
DJDLQVW H[WHUQDO LQSXWV�

7KH FRQWHQWV RI WKH HUURU FRXQWHU DUH GLVSOD\HG LQ %&' LQ WKH 3& VWDWXV
DUHDV DQG DW WKH 7HDFKLQJ %R[� 7KH 3& VWDWXV DUHDV DUH DV IROORZV�

; D[LV� ZRUGV Q � �� DQG Q � ��
< D[LV� ZRUGV Q � �� DQG Q � ��

,Q RUGHU WR IDFLOLWDWH WKH FRQWLQXRXV UHDGLQJ RI GDWD� WKH 'DWD 5HDGLQJ &RP�
SOHWH VWDWXV KDV EHHQ DGGHG WR ELW �� RI ZRUG Q� $V VKRZQ LQ WKH LOOXVWUDWLRQ

(UURU &RXQWHU &DSDFLW\
&KDQJHV DQG 2YHUIORZ
6WDWXV

6\QFKURQRXV 6WDUWXS

(UURU &RXQWHU 5HVHW

([SDQVLRQ RI =RQH 6HWWLQJ
)XQFWLRQ

3URWHFW )XQFWLRQV

(UURU &RXQWHU &RQWHQW
'LVSOD\

'DWD 5HDGLQJ &RPSOHWH
6WDWXV

&RPSDULQJ WKH 8QLWV 6HFWLRQ ���
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EHORZ� WKLV IODJ LV WXUQHG 21 DQG 2)) DV GDWD LV UHDG �L�H�� DV 5($' LV
H[HFXWHG��

'DWD 5HDG &RPSOHWH
6WDWXV

5($' 5($' 5($' 5($' 5($' 5($'

$IWHU DQ RULJLQ VHDUFK RSHUDWLRQ KDV EHHQ FRPSOHWHG� WKH LQWHUYDO EHWZHHQ
WKH = SKDVH LV GLVSOD\HG DW WKH 7HDFKLQJ %R[�

:LWK WKH 1&����(� WKH VWDWXV RI RULJLQ LQSXWV FDQQRW EH PRQLWRUHG E\ PHDQV
RI WKH 7HDFKLQJ %R[� :LWK WKH 1&����(� KRZHYHU� WKH 7HDFKLQJ %R[ FDQ
PRQLWRU WKH = SKDVH VWDWXV RI FORFNZLVH �&:� DQG FRXQWHUFORFNZLVH �&&:�
OLPLW LQSXWV�

7KH IROORZLQJ WKUHH IXQFWLRQV KDYH EHHQ DGGHG WR HQKDQFH VDIHW\ IRU 7HDFK�
LQJ %R[ RSHUDWLRQV�

D� ,W LV QRZ SRVVLEOH� E\ PHDQV RI D NH\ ZRUG� WR VZLWFK WKH VWDWXV RI WKH
7HDFKLQJ %R[ �L�H�� WR 7HDFKLQJ %R[ SURWHFW� VR WKDW LW FDQQRW EH RSHUDWHG�
7KXV HYHQ LI WKH 7HDFKLQJ %R[ LV KDQGOHG E\ XQDXWKRUL]HG SHUVRQQHO WKHUH
ZLOO EH QR GDQJHU�

E� 7KH 7HDFKLQJ %R[ LV RIWHQ XVHG IRU WKH WULDO RSHUDWLRQ RI PDFKLQHU\� DQG LW
FDQ EH GDQJHURXV WR VXGGHQO\ FRQGXFW WULDO RSHUDWLRQV DW DFWXDO VSHHG�
7KHUHIRUH LW KDV EHHQ PDGH SRVVLEOH WR SUHVHW D SRVLWLRQLQJ VSHHG FRHIILFLHQW
LQ WKH KLJK VSHHG SDUDPHWHU GDWD� DQG WR VWDUW RSHUDWLRQV DW D VSHHG ORZHU
WKDQ WKH DFWXDO VSHHG�

F� :LWK WKH 1&����(� VWDUWXS IURP WKH 7HDFKLQJ %R[ LQYROYHV PRYLQJ WR WKH
WDUJHW SRVLWLRQ ZKHQ WKH NH\ LV SUHVVHG� ,Q RUGHU WR DERUW WKLV SRVLWLRQLQJ� LW LV
QHFHVVDU\ WR SUHVV WKH GHFHOHUDWLRQ VWRS NH\� DQG VRPHWLPHV WKLV NLQG RI RS�
HUDWLRQ LV XQGHVLUDEOH� :LWK WKH 1&����(� WKHUHIRUH� DQ LPSURYHPHQW KDV
EHHQ PDGH� )RU VWDUWXS IURP WKH 7HDFKLQJ %R[� RSHUDWLRQ FRQWLQXHV DV ORQJ
DV WKH NH\ LV EHLQJ SUHVVHG� DQG SRVLWLRQLQJ VWRSV DV VRRQ DV WKH NH\ LV UH�
OHDVHG�

= 3KDVH DQG 2ULJLQ ,QSXW
'LVSOD\

/LPLW ,QSXW 6WDWXV
0RQLWRULQJ

7HDFKLQJ %R[ 6DIHW\
)HDWXUHV

&RPSDULQJ WKH 8QLWV 6HFWLRQ ���
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&RPPDQGV DGGHG� &5(67� 6(592� :&+.
&RPPDQGV HOLPLQDWHG� ;(0*� <(0*� ,(0*

����� &KDQJHV LQ 6WDWXV :RUG $OORFDWLRQV
7KH 3& XVHV WKH LQWHOOLJHQW ,�2 5HDG LQVWUXFWLRQ 5($'���� WR UHDG VWDWXV
IURP WKH 3RVLWLRQ &RQWURO 8QLW� 7KH 1&��� VWDWXV DUHD KDV EHHQ PRGLILHG� DV
VKRZQ EHORZ� DV FRPSDUHG ZLWK WKDW RI WKH 1&����

��� $GGHG�

6HUYR�IUHH� 'DWD 5HDG &RPSOHWH� 7HDFKLQJ %R[ 3URWHFW� ([WHUQDO ,QSXW 3UR�
WHFW� (UURU &RXQWHU 2YHUIORZ �;� <�� 6\QFKURQRXV 6WDUW :DLWLQJ �;� <�� =RQH
)ODJ $UHD� 'LVWULEXWLRQ 6WDUW� DQG 'LVWULEXWLRQ (QG

��� (OLPLQDWHG�

,QFKLQJ� (PHUJHQF\ 6WRS� DQG 3DUDPHWHUV &OHDUHG

��� &KDQJHG�

� 6SHHGV &OHDUHG
:RUG ��� ELW �� �IRU ERWK ; DQG < D[HV�¦�:RUG ��� ELW ��

� 3RVLWLRQLQJ 'DWD &OHDUHG
; D[LV� :RUG ��� ELW �� ¦�:RUG ��� ELW ��
< D[LV� :RUG ��� ELW �� ¦�:RUG ��� ELW ��

� ([WHUQDO ,QWHUUXSW ¦� ([WHUQDO ,QWHUUXSW �ZLWK GHFHOHUDWLRQ VWRS�
� ([WHUQDO (PHUJHQF\ 6WRS ¦� ([WHUQDO 6HUYR�IUHH ,QSXW

&RPSDULQJ WKH 8QLWV 6HFWLRQ ���
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7KH IROORZLQJ WDEOH VKRZV WKH VWDWXV ZRUG DOORFDWLRQV IRU WKH 1&���� 7KH
FRUUHVSRQGLQJ WDEOH IRU WKH 1&���� ZLWK WKH QHZ VWDWXV ZRUGV LQFOXGHG� LV
SURYLGHG LQ ��� 6WDWXV :RUG $OORFDWLRQV�

1&��� 6WDWXV :RUG $OORFDWLRQV
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1RWH �� :KHQ D 5($'���� LQVWUXFWLRQ LV H[HFXWHG� GDWD YDOXHV DUH SODFHG LQ WKH
5HDG 'DWD $UHD� 7KHUH DUH ��� ZRUGV �������� VHW DVLGH IRU WKLV XVH�

�� 'XULQJ LQWHUSRODWLRQ� WKH ;�D[LV DWWULEXWHV DQG SDUDPHWHUV DUH XVHG IRU DOO
VKDGHG SDUDPHWHUV DERYH�

��� %DVLF 2SHUDWLQJ 3ULQFLSOHV
7KH EDVLF RSHUDWLRQ RI WKH &����1&����( 3RVLWLRQ &RQWURO 8QLW� OLNH WKDW RI
WKH &����1&����(� LV IDLUO\ VLPSOH� 7KH 3RVLWLRQ &RQWURO 8QLW FRQWUROV D VHU�
YRPRWRU GULYHU LQ DFFRUGDQFH ZLWK GDWD VWRUHG LQ LWV PHPRU\� 7KLV GDWD LQ�
FOXGHV SDUDPHWHUV� VSHHGV� SRVLWLRQV� DQG RWKHU LQIRUPDWLRQ QHFHVVDU\ IRU
HIIHFWLYH FRQWURO� %HIRUH WKH 3RVLWLRQ &RQWURO 8QLW FDQ EH RSHUDWHG� \RX PXVW
ILUVW LQSXW WKH HVVHQWLDO GDWD� 7KLV LV JHQHUDOO\ GRQH YLD WKH 7HDFKLQJ %R[�

7KH ZD\ LQ ZKLFK WKH 3RVLWLRQ &RQWURO 8QLW PDNHV XVH RI WKLV GDWD LV GHWHU�
PLQHG E\ WKH SURJUDP LQ WKH 3&� 7KH SURJUDP GRHV QRW FRQWURO DOO RI WKH
3RVLWLRQ &RQWURO 8QLW·V RSHUDWLRQV GLUHFWO\� EXW UDWKHU� WUDQVIHUV FRPPDQGV WR
WKH 3RVLWLRQ &RQWURO 8QLW IRU H[HFXWLRQ� 7KH FRPPDQGV FRQWURO VXFK IXQFWLRQV
DV WKH VWDUWLQJ DQG VWRSSLQJ RI SRVLWLRQLQJ� UHWXUQLQJ WR WKH RULJLQ� DQG VR RQ�
7KXV� ZKLOH WKH 3RVLWLRQ &RQWURO 8QLW IXQFWLRQV DV DQ LQWHJUDO SDUW RI \RXU

%DVLF 2SHUDWLQJ 3ULQFLSOHV 6HFWLRQ ���
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RYHUDOO FRQWURO V\VWHP� LW DOVR H[HUFLVHV D JRRG GHDO RI DXWRQRP\� 7KLV FDSD�
ELOLW\ LV HVVHQWLDO WR WKH FRQFHSW RI GLVWULEXWHG FRQWURO� ZKHUHE\ FRQWURO RI
HDFK SRUWLRQ RI DQ DXWRPDWHG V\VWHP LV ORFDWHG QHDU WKH GHYLFHV DFWXDOO\
EHLQJ FRQWUROOHG�

7KH IXQGDPHQWDO XQLW RI SRVLWLRQLQJ LV WKH SRVLWLRQLQJ DFWLRQ� $ SDUWLFXODU
SRVLWLRQLQJ DFWLRQ PRYHV WKH ZRUNSLHFH DORQJ WKH D[LV LQ D GLUHFWLRQ� DW D
VSHHG� DQG WR D SRVLWLRQ GHWHUPLQHG E\ WKH GDWD ZKLFK KDV EHHQ VHW VSHFLIL�
FDOO\ IRU WKH SRVLWLRQLQJ DFWLRQ� 7KH SRVLWLRQLQJ DFWLRQ EHJLQV ZKHQ WKH VWDUW
FRPPDQG LV WUDQVIHUUHG E\ WKH 3& SURJUDP �;657� <657� RU ,657� GHSHQG�
LQJ RQ ZKHWKHU \RX ZDQW WR SRVLWLRQ DORQJ WKH ; D[LV� WKH < D[LV� RU ERWK VL�
PXOWDQHRXVO\�� %HIRUH EHJLQQLQJ H[HFXWLRQ RI SRVLWLRQLQJ DFWLRQV� LW LV QHFHV�
VDU\ WR GHILQH WKH RULJLQ DV D UHIHUHQFH SRLQW E\� IRU H[DPSOH� H[HFXWLQJ RULJLQ
VHDUFK �;25*� <25*� RU ,25*�� 7KH RULJLQ LV VLPSO\ WKH SRLQW ZKLFK LV GHV�
LJQDWHG DV � DW DQ\ JLYHQ WLPH� 3RVLWLRQLQJ DFWLRQV DUH GHVFULEHG LQ GHWDLO LQ
��� 6HWWLQJ 3RVLWLRQLQJ $FWLRQV� XVLQJ FRPPDQGV WR VWDUW SRVLWLRQLQJ DFWLRQV
LV GHVFULEHG LQ 6HFWLRQ � &RPPDQGV� DQG XVLQJ FRPPDQGV ZLWK WKH RULJLQ LV
GHVFULEHG LQ 6HFWLRQ � (VWDEOLVKLQJ WKH 2ULJLQ�

%DVLF 2SHUDWLQJ 3ULQFLSOHV 6HFWLRQ ���
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��� 2SHUDWLRQDO )ORZ
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��� 6\VWHP &RQILJXUDWLRQ
7KH IROORZLQJ FRQILJXUDWLRQ LOOXVWUDWHV H[DPSOH FRQQHFWLRQV IRU D ZRUNLQJ V\V�
WHP� 7KH 3RVLWLRQ &RQWURO 8QLW UHFHLYHV FRQWURO LQSXWV IURP WKH FRQWURO SDQHO
DQG IHHGEDFN LQSXWV IURP WKH HQFRGHU� DQG RXWSXWV YROWDJHV WR WKH VHUYRPR�
WRU GULYHUV�

&DXWLRQ 7KH 3RVLWLRQ &RQWURO 8QLW FDQQRW EH XVHG LI PRXQWHG WR D 6ODYH 5DFN�

&RQWURO LQSXWV

3&

&����78����(
7HDFKLQJ %R[

)HHGEDFN LQSXWV� FRQWURO YROWDJHV

���9'&
SRZHU VXSSO\

1RQ�WUDQVIRUPHU
SRZHU VXSSO\ XQLW

&RQWURO
SDQHO

([WHUQDO LQSXW
VZLWFKHV

([WHUQDO LQSXW VZLWFKHV

$& 6HUYRPRWRU

$& 6HUYRPRWRU 'ULYHU

6LQJOH�SKDVH
��� 9$&

$& 6HUYRPRWRU 'ULYHU

���9'&
SRZHU VXSSO\

1RQ�WUDQVIRUPHU
SRZHU VXSSO\ XQLW

&����1&����(

6LQJOH�SKDVH
��� 9$&

$& 6HUYRPRWRU

&RQWURO VZLWFKHV

�

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���
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��� &RQWURO 6\VWHP &RQILJXUDWLRQ
7KH IROORZLQJ EORFN GLDJUDP VKRZV D FRQWURO V\VWHP IRU D VHUYRPRWRU GULYHU�
7KH 3RVLWLRQ &RQWURO 8QLW LV DUUDQJHG LQ D VHPLFORVHG�ORRS V\VWHP�

&����1&����( 3&8

6HUYRPRWRU GULYHU
6HUYRPRWRU

3RVLWLRQ

7DFKRJHQHUDWRU

3RVLWLRQ IHHGEDFN
5RWDU\ HQFRGHU

&: OLPLW 2ULJLQ &&: OLPLW

([WHUQDO VHUYR�IUHH ([WHUQDO LQWHUUXSW
�GHFHOHUDWLRQ VWRS�

7HDFKLQJ %R[
&����78����(
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6SHHG IHHGEDFN

&RQWURO ,QSXWV

9ROWDJH
RXWSXW

��� &RQWURO 6\VWHP 3ULQFLSOHV

&RQWURO V\VWHPV FDQ EH TXLWH VLPSOH RU UHODWLYHO\ FRPSOH[� 7KH PRVW EDVLF LV
DQ RSHQ�ORRS V\VWHP� LQ ZKLFK D SDUWLFXODU RSHUDWLRQ LV FDUULHG RXW� DFFRUGLQJ
WR SURJUDPPHG LQVWUXFWLRQV� EXW LQ ZKLFK QR IHHGEDFN LV SURYLGHG IRU DXWR�
PDWLF DGMXVWPHQWV� ,Q DQ RSHQ�ORRS V\VWHP� SRVLWLRQLQJ LV JHQHUDOO\ H[HFXWHG
E\ PHDQV RI D VWHSSLQJ PRWRU�

7DEOH

%DOO VFUHZ

'HFHOHUDWRU

3RVLWLRQ FRQWUROOHU

6WHSSLQJ PRWRU

,QVWUXFWLRQV

2SHQ�ORRS 6\VWHPV

&RQWURO 6\VWHP 3ULQFLSOHV 6HFWLRQ ���



��

,Q D FORVHG�ORRS V\VWHP� WKH 3& FRQWUROV DQ H[WHUQDO SURFHVV ZLWKRXW KXPDQ
LQWHUYHQWLRQ� 7KH VHUYRPRWRU SURYLGHV GLUHFW IHHGEDFN VR WKDW DFWXDO YDOXHV
�RI SRVLWLRQV� VSHHGV� DQG VR RQ� DUH FRQWLQXRXVO\ DGMXVWHG WR EULQJ WKHP
PRUH FORVHO\ LQ OLQH ZLWK WDUJHW YDOXHV� 7KH GLJLWDO IHHGEDFN VLJQDOV DUH FRP�
PRQO\ WUDQVPLWWHG WR D GLJLWDO�WR�DQDORJ FRQYHUWHU WR FRPSOHWH WKH IHHGEDFN
ORRS� WKHUHE\ SHUPLWWLQJ DXWRPDWHG FRQWURO RI WKH SURFHVV� :KLOH FORVHG�ORRS
V\VWHPV FDQ SURYLGH H[WUHPHO\ KLJK�SUHFLVLRQ SRVLWLRQLQJ� WKH LQHYLWDEOH GLI�
IHUHQFHV EHWZHHQ WKH GULYH V\VWHP DQG WKH SRVLWLRQ VHQVRUV WHQG WR PDNH
WKHP TXLWH FRPSOH[�

,Q SULQFLSOH� LW ZRXOG EH SRVVLEOH WR XVH WKH 1&����( LQ D FORVHG�ORRS V\VWHP�
,Q SUDFWLFH� KRZHYHU� WKH 1&����( LV QRW GHVLJQHG WR IXQFWLRQ ZLWK WKH PH�
FKDQLFDO YLEUDWLRQ DQG RWKHU FRQGLWLRQV WKDW ZRXOG UHVXOW IURP IDFWRUV VXFK DV
JHDU EDFNODVK� GLIIHUHQFHV LQ IHHG VFUHZ SLWFK� DQG WHQVLRQ RQ VFUHZV� QXWV�
DQG VR RQ� 7KHUHIRUH WKH 1&����( VKRXOG QRW EH XVHG LQ D FORVHG�ORRS V\V�
WHP�

%DOO VFUHZ

'HFHOHUDWRU

3RVLWLRQ FRQWUROOHU

6HUYRPRWRU

(QFRGHU

/LQHDU VFDOH

7KH 1&����(� OLNH WKH 1&����(� LV GHVLJQHG IRU XVH LQ D VHPLFORVHG�ORRS
V\VWHP� 6HPLFORVHG�ORRS V\VWHPV RFFXS\ WKH PDLQVWUHDP LQ PRGHUQ VHUYR�
V\VWHPV DSSOLHG WR SRVLWLRQLQJ GHYLFHV� $ VHPLFORVHG�ORRS V\VWHP LV VLPLODU
WR D FORVHG�ORRS V\VWHP� H[FHSW WKDW IHHGEDFN LV SURYLGHG E\ D WDFKRJHQHUD�
WRU DQG D URWDU\ HQFRGHU UDWKHU WKDQ GLUHFWO\ E\ WKH VHUYRPRWRU� 7KLV V\VWHP�
ZKLFK DOVR LQFOXGHV DQ HUURU FRXQWHU� D '�$ FRQYHUWHU� DQG D VHUYRPRWRU GULY�
HU� GHWHFWV PDFKLQH PRYHPHQWV E\ URWDWLRQ RI WKH PRWRU LQ UHODWLRQ WR WKH WDU�
JHW� FRPSXWHV WKH HUURU EHWZHHQ WKH WDUJHW YDOXH DQG DFWXDO PRYHPHQW� DQG
]HURHV WKH HUURU WKURXJK IHHGEDFN�

7DEOH

%DOO VFUHZ

'HFHOHUDWRU

3RVLWLRQ FRQWUROOHU

6HUYRPRWRU

(QFRGHU

,QWHUQDO &RQILJXUDWLRQ

6HUYR�
PRWRU
GULYHU

7DFKRJHQHUDWRU

5RWDU\ HQFRGHU

6SHHG IHHGEDFN

3RVLWLRQ IHHGEDFN �IHHGEDFN SXOVHV�

6SHHG
YROWDJH

'�$
FRQYHUWHU

'HVLUHG SRVLWLRQ (UURU
FRXQWHU

6HUYRPRWRU

�SXOVH VWULQJ�

&ORVHG�ORRS 6\VWHPV

6HPLFORVHG�ORRS 6\VWHPV

&RQWURO 6\VWHP 3ULQFLSOHV 6HFWLRQ ���
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�� )LUVW� WKH HUURU FRXQWHU UHFHLYHV D WDUJHW SRVLWLRQ LQ XQLWV RI HQFRGHU
SXOVHV� 7KH HUURU FRXQWHU WUDQVIHUV LWV FRQWHQWV WR WKH '�$ FRQYHUWRU
ZKLFK FRQYHUWV WKH FRQWHQWV WR DQDORJ VSHHG YROWDJHV IRU WKH VHUYRPR�
WRU GULYHU�

6HUYRPRWRU 'ULYHU 6SHHG &KDUDFWHULVWLFV

5RWDWLRQDO VSHHG
�1 �USP�

ï9 �9 6SHHG YROWDJH

ï1

�� 7KH PRWRU URWDWHV DW D VSHHG FRUUHVSRQGLQJ WR WKH VSHHG YROWDJH� 7KH
URWDU\ HQFRGHU FRQQHFWHG WR WKH PRWRU D[LV URWDWHV LQ V\QF ZLWK WKH PR�
WRU� JHQHUDWHV IHHGEDFN SXOVHV� DQG VXEWUDFWV HUURU FRXQWHU FRQWHQWV�

7DUJHW
SRVLWLRQ
�SXOVHV�

(UURU
FRXQWHU
FRXQW
�SXOVHV�

6SHHG
YROWDJH

7LPH VHW

3RVLWLRQLQJ HQG

7LPH

7LPH

7LPH

�� &RQVHTXHQWO\� WKH HQFRGHU URWDWLRQ LV HTXLYDOHQW WR WKH WDUJHW SRVLWLRQ�
DQG WKH PRWRU VWRSV URWDWLQJ ZKHQ WKH HUURU FRXQWHU FRXQW DQG WKH
VSHHG YROWDJH EHFRPHV ]HUR �VWRSSLQJ PRWRU URWDWLRQ��

�� :KLOH WKH PRWRU LV VWRSSHG� WKH URWDU\ HQFRGHU FRQVWDQWO\ PDLQWDLQV WKH
VWRSSHG SRVLWLRQ WKURXJK FRUUHFWLRQ� ,I WKH PRWRU D[LV PRYHV VOLJKWO\� WKH
HUURU FRXQWHU UHFHLYHV D IHHGEDFN SXOVH IURP WKH URWDU\ HQFRGHU DQG D
URWDWLRQ YROWDJH LV HPLWWHG LQ WKH UHYHUVH GLUHFWLRQ� FDXVLQJ WKH PRWRU WR

3RVLWLRQ &RQWURO 8QLW
2SHUDWLRQ

&RQWURO 6\VWHP 3ULQFLSOHV 6HFWLRQ ���



��

URWDWH WRZDUG LWV RULJLQDO SRVLWLRQ� 7KLV RSHUDWLRQ LV FDOOHG VHUYRORFN RU
VHUYRFODPS�

�� ,Q RUGHU WR H[HFXWH SRVLWLRQLQJ E\ WKH VHPLFORVHG�ORRS PHWKRG ZLWK DF�
FHOHUDWLRQ DQG GHFHOHUDWLRQ� WDUJHW SRVLWLRQV DUH VHW FRQVHFXWLYHO\ LQ WKH
HUURU FRXQWHU IRU SURFHVVLQJ� WKXV HQDEOLQJ VPRRWK DFFHOHUDWLRQ DQG GH�
FHOHUDWLRQ�

7DUJHW
SRVLWLRQ
�SXOVHV�

(UURU
FRXQWHU
FRXQW
�SXOVHV�

6SHHG
YROWDJH

7LPH

7LPH

7LPH

�� 7KH WDUJHW SRVLWLRQ EHFRPHV WKH HUURU FRXQWHU FRQWHQW ZKLFK LV FRQ�
YHUWHG WR D VSHHG YROWDJH IRU WKH VHUYRPRWRU GULYHU� 7KXV� WKH SRVLWLRQ
HTXDOV WKH WRWDO FRXQW RI WDUJHW SRVLWLRQV �VKDGHG DUHD LQ WKH ILJXUH�� DQG
WKH VSHHG ZLOO GHSHQG RQ WKH WDUJHW SRVLWLRQ GHVLUHG SHU XQLW WLPH�

7KH 1&����( ZDV GHYHORSHG IRU VLPSOH SRVLWLRQLQJ DSSOLFDWLRQV XVLQJ D VHU�
YRPRWRU� DQG QRW IRU DSSOLFDWLRQV UHTXLULQJ D KLJK GHJUHH RI SUHFLVLRQ� 7KHUH
PD\ EH VRPH YDULDWLRQ GHSHQGLQJ RQ WKH DFFXUDF\ RI WKH PDFKLQHU\ XVHG�
EXW LQ JHQHUDO WKH 1&����( FDQ SURYLGH DFFXUDF\ XS WR DSSUR[LPDWHO\ ���
mP� 7KHUHIRUH WKH IROORZLQJ PDFKLQHU\ FDQ EH XVHG�

��� &RQYH\HU PDFKLQHU\� ;�< WDEOHV� SDOOHWL]HUV�GHSDOOHWL]HUV� ORDGHUV�XQORDG�
HUV� HWF�

��� $VVHPEO\ PDFKLQHU\� 6LPSOH URERWV� VLPSOH DXWRPDWHG DVVHPEO\ PDFKLQ�
HU\� HWF�

7KH 1&����( FDQQRW EH XVHG IRU SRVLWLRQLQJ DSSOLFDWLRQV LQ SURGXFWLRQ V\V�
WHPV WKDW UHTXLUH KLJK SUHFLVLRQ�

0DFKLQHU\ WKDW &DQ EH
8VHG

&RQWURO 6\VWHP 3ULQFLSOHV 6HFWLRQ ���
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&RQVLGHU WKH IROORZLQJ SRVLWLRQLQJ V\VWHP ZKHUH PLOOLPHWHU LV VHOHFWHG DV WKH
XQLW�

1

9

3

/

0

5RWDU\ HQFRGHU

6HUYRPRWRU
5HGXFWLRQ JHDU

0RYLQJ REMHFW �ZRUNSLHFH�

)HHG�VFUHZ SLWFK

:KHUH�
1  URWDU\ HQFRGHU UHVROXWLRQ �SXOVH�UHY�
0  UHGXFWLRQ UDWLR
9 = VSHHG RI PRYLQJ REMHFW �PP�V�
3  IHHG�VFUHZ SLWFK �PP�UHY�
/  GLVWDQFH PRYHG �PP�

+HUH�

3XOVH UDWH  )HHG�VFUHZ SLWFK
(QFRGHU SXOVHV [ UHGXFWLRQ UDWLR

 3 �PP�UHY�
1 �SXOVH�UHY� [ 0  3

1 [ 0
�PP�SXOVH�

1H[W� WKH UHTXLUHG SXOVH VSHHG IURP WKH HQFRGHU LV�

5HTXLUHG SXOVH VSHHG  )HHGLQJ VSHHG
3XOVH UDWH

9 �PP�V�
3XOVH UDWH �PP�SXOVH� 

 9 [ 1 [ 0
3

)RU D PRYHPHQW RI /
PP�

5HTXLVLWH QR� RI SXOVHV  
'LVWDQFH PRYHG
3XOVH UDWH  3

1 [ 0

 1 [ 0 [ /
3

�SXOVHV�/

6LPSOLILHG 3RVLWLRQLQJ
6\VWHP 'HVLJQ

&RQWURO 6\VWHP 3ULQFLSOHV 6HFWLRQ ���
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&RQWURO 6\VWHP 3ULQFLSOHV 6HFWLRQ ���
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6(&7,21 �
:LULQJ

7KLV VHFWLRQ SURYLGHV SURFHGXUHV IRU FRQQHFWLQJ WKH &����1&����( 8QLW·V VHUYRPRWRU GULYHU ,�2� H[WHUQDO LQSXWV DQG
SRZHU VXSSO\� ([DPSOH FLUFXLWV DUH SURYLGHG DORQJ ZLWK H[DPSOHV RI IDXOW\ ZLULQJ� LWV HIIHFWV DQG IHDWXUHV IRU FKHFNLQJ
IDXOW\ DQG GLVFRQQHFWHG ZLULQJ� ,Q RUGHU WR LQVXUH V\VWHP SHUIRUPDQFH DQG UHOLDELOLW\� ZLULQJ SUHFDXWLRQV DUH SUHVHQWHG WR
DYRLG PDOIXQFWLRQV ZKLFK DUH RIWHQ GLIILFXOW WR GLDJQRVH DQG FRUUHFW� )LQDOO\� WKH 8QLW·V VZLWFKHV DQG LQGLFDWRUV DUH H[�
SODLQHG DORQJ ZLWK D VXJJHVWHG WULDO RSHUDWLRQ WR HQDEOH WKH RSHUDWRU WR UXQ WKH 8QLW XQGHU VLPSOH DQG VDIH FRQGLWLRQV�

��� 0�' &RQQHFWRU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (;7�,1 &RQQHFWRU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3RZHU 6XSSO\ :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0RWRU 5XQDZD\ 'XH WR )DXOW\ RU 'LVFRQQHFWHG :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � �
��� )DXOW\ DQG 'LVFRQQHFWHG :LULQJ &KHFN )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP )DLOVDIH &LUFXLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :LULQJ 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6ZLWFKHV DQG ,QGLFDWRUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7ULDO 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 0�' &RQQHFWRU
7KH 0�' �PRWRU GULYHU� FRQQHFWRU LV XVHG IRU ZLULQJ VHUYRPRWRU GULYHU ,�2
SRLQWV� &RQWURO YROWDJH RXWSXWV DQG IHHGEDFN SXOVH LQSXWV JR WKURXJK KHUH�
7KH FRQQHFWRU W\SH DQG SLQ OD\RXWV DUH VKRZQ EHORZ�

�/D\RXW VKRZQ IURP ZLULQJ VLGH�

0�' &RQQHFWRU 6HFWLRQ ���
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3LQ 7HUPLQDO )XQFWLRQV

1DPH

� 9

;�D[LV 287� RXWSXW

;�D[LV 287� RXWSXW

;�D[LV 3KDVH % LQSXW

;�D[LV 3KDVH % LQSXW

;�D[LV 3KDVH $ LQSXW

;�D[LV 3KDVH $ LQSXW

;�D[LV VSHHG � 9

;�D[LV VSHHG

)UDPH JURXQG

�� 9 IRU 287 RXWSXW

<�D[LV SKDVH = LQSXW

;�D[LV SKDVH = LQSXW

;�D[LV SKDVH = LQSXW

<�D[LV SKDVH = LQSXW

� 9

<�D[LV 287� RXWSXW

<�D[LV 287� RXWSXW

<�D[LV 3KDVH % LQSXW

<�D[LV 3KDVH % LQSXW

<�D[LV 3KDVH $ LQSXW

<�D[LV 3KDVH $ LQSXW

<�D[LV VSHHG � 9

<�D[LV VSHHG LQVWUXFWLRQ

'HVFULSWLRQ

��9 WHUPLQDO IRU SLQV �� DQG ��

8VHU GHILQHG RXWSXW �IRU ; D[LV�

3KDVH % IHHGEDFN LQSXW IRU ; D[LV

3KDVH % IHHGEDFN LQSXW IRU ; D[LV

3KDVH $ IHHGEDFN LQSXW IRU ; D[LV

3KDVH $ IHHGEDFN LQSXW IRU ; D[LV

��9 RXWSXW IRU ;�D[LV VSHHG YROWDJH WR VHUYRPRWRU
GULYHU

;�D[LV VSHHG YROWDJH RXWSXW WR VHUYRPRWRU GULYHU

*URXQG WHUPLQDO

��� 9'& LQSXW WHUPLQDO IRU 287 RXWSXW

3KDVH = IHHGEDFN LQSXW IRU < D[LV

3KDVH = IHHGEDFN LQSXW IRU < D[LV

3KDVH = IHHGEDFN LQSXW IRU ; D[LV

3KDVH = IHHGEDFN LQSXW IRU ; D[LV

��9 WHUPLQDO IRU SLQV �� DQG ��

8VHU GHILQHG RXWSXW �IRU < D[LV�

3KDVH % IHHGEDFN LQSXW IRU < D[LV

3KDVH % IHHGEDFN LQSXW IRU < D[LV

3KDVH $ IHHGEDFN LQSXW IRU < D[LV

3KDVH $ IHHGEDFN LQSXW IRU < D[LV

��9 RXWSXW IRU <�D[LV VSHHG YROWDJH WR VHUYRPRWRU
GULYHU

<�D[LV VSHHG YROWDJH RXWSXW WR VHUYRPRWRU GULYHU

3LQ 1R� 6\PERO

� '& *1'

� 287��;

� 287��;

� ;�%

� ;�%
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� ;�$
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� ;287
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�� '& *1'

�� 287 �<

�� 287 �<

�� <�%

�� <�%

�� <�$

�� <�$

�� <$*

�� <287

0�' &RQQHFWRU 6HFWLRQ ���
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��� (;7�,1 &RQQHFWRU
7KH (;7�,1 �H[WHUQDO LQSXW� FRQQHFWRU LV XVHG IRU ZLULQJ H[WHUQDO LQSXWV�
6LQFH WKH &����1&����( 3RVLWLRQ &RQWURO 8QLW DOORZV GXDO D[LV FRQWURO� WKH
(;7�,1 FRQQHFWRU SURYLGHV LQSXWV IRU ERWK ; DQG < D[HV IRU FRQQHFWLQJ LQ�
SXWV IURP OLPLW VZLWFKHV� IURP VZLWFKHV WR VWRS WKH V\VWHP� DQG IURP WKH PH�
FKDQLFDO RULJLQ� 7KH FRQQHFWRU W\SH DQG SLQ OD\RXWV DUH VKRZQ EHORZ�

�/D\RXW VKRZQ IURP ZLULQJ VLGH�

���
6(592 ; 6(592 <

3LQ )XQFWLRQV

1DPH

� 9

;�D[LV &&: OLPLW

;�D[LV H[WHUQDO LQWHUUXSW

;�D[LV RULJLQ

;�D[LV H[WHUQDO VHUYR�
IUHH LQSXW

;�D[LV &: OLPLW

)UDPH JURXQG

���9 LQSXW

���

� 9

<�D[LV &&: OLPLW

<�D[LV H[WHUQDO LQWHUUXSW

<�D[LV RULJLQ

<�D[LV H[WHUQDO VHUYR�
IUHH LQSXW

<�D[LV &: OLPLW LQSXW

3LQ 1R�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

6\PERO

'& *1'

&&:/;

673;

25*;
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'HVFULSWLRQ

*URXQG �� 9� WHUPLQDO IRU H[WHUQDO ���9'& SRZHU VXSSO\

/LPLW VZLWFK LQSXW IRU ;�D[LV LQ &&: GLUHFWLRQ �1&�

8VHG IRU VWRSSLQJ ; D[LV HDUOLHU WKDQ QRUPDO GHFHOHUDWLRQ
VWRS �12�� $FWLYH DW LWV OHDGLQJ HGJH�

8VHG DV ;�D[LV PHFKDQLFDO RULJLQ �12��

8VHG WR VZLWFK EHWZHHQ VHUYR�ORFN DQG VHUYR�IUHH �1&�
�

/LPLW VZLWFK LQSXW IRU ; D[LV LQ &: GLUHFWLRQ �1&�

*URXQG WHUPLQDO

3RVLWLYH ���� 9� WHUPLQDO IRU H[WHUQDO ���9'& SRZHU VXS�
SO\

8QXVHG

*URXQG �� 9� WHUPLQDO IRU H[WHUQDO ���9'& SRZHU VXSSO\

/LPLW VZLWFK LQSXW IRU < D[LV LQ &&: GLUHFWLRQ �1&�

8VHG IRU VWRSSLQJ < D[LV HDUOLHU WKDQ QRUPDO GHFHOHUD�
WLRQ�VWRS �12�� $FWLYH DW LWV OHDGLQJ HGJH�

8VHG DV <�D[LV PHFKDQLFDO RULJLQ �12��

8VHG WR VZLWFK EHWZHHQ VHUYR�ORFN DQG VHUYR�IUHH �1&��

/LPLW VZLWFK LQSXW IRU < D[LV LQ &: GLUHFWLRQ �1&�

(;7�,1 &RQQHFWRU 6HFWLRQ ���
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1RWH �� (YHQ ZKHQ RQO\ RQH D[LV �HLWKHU ; RU <� FDQ EH XVHG� ZLUH WKH 1& H[WHU�
QDO LQSXW RI WKH XQXVHG D[LV WR '& *1'� 7KLV FDQ EH GRQH VLPSO\ E\ VKRUW
FLUFXLWLQJ DW WKH FRQQHFWRU�

�� 7KH 0�' FRQQHFWRU �� 9 �SLQV �� DQG ��� DQG WKH (;7�,1 FRQQHFWRU �� 9
�SLQV � DQG �� DUH FRQQHFWHG �VKRUW FLUFXLWHG� LQWHUQDOO\�
7KH 0�' FRQQHFWRU )* �SLQ ��� DQG WKH (;7�,1 FRQQHFWRU )* �SLQ �� DUH
FRQQHFWHG �VKRUW FLUFXLWHG� LQWHUQDOO\�
7KH 0�' FRQQHFWRU '& *1' �SLQV � DQG ��� DQG WKH (;7�,1 FRQQHFWRU
'& *1' �SLQV � DQG ��� DUH FRQQHFWHG �VKRUW FLUFXLWHG� LQWHUQDOO\�

,QSXW &LUFXLWV �)HHGEDFN ,QSXWV IRU 3KDVHV $� %� DQG =�

� 0�' &RQQHFWRU

� N
��� :

��� W ��� :
3KRWRFRXSOHU

�L� 3KDVH $� SKDVH $ �;�< D[HV�

� N
��� :

��� W ��� :
3KRWRFRXSOHU

� N
��� :

��� W ��� :
3KRWRFRXSOHU

�LL� 3KDVH %� SKDVH % �;� < D[HV�

�LLL� 3KDVH =� SKDVH = �;� < D[HV�

3KDVH $
3KDVH $

3KDVH %
3KDVH %

3KDVH =
3KDVH =

B

B

B

7\SLFDO (QFRGHU

��9

�9

$ RXW
% RXW
= RXW

� (;7�,1 &RQQHFWRU

&
:
/

&
&
:
/

'& *1'

��9
'&

673
25*

��� :

��� N: ��� :
3KRWRFRXSOHU

���9

673� 25*� &:/� &&:/ LQSXWV �;�< D[HV�

(;7�,1 &RQQHFWRU 6HFWLRQ ���
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2XWSXW &LUFXLW �287 2XWSXWV DQG 6SHHGV�

'
&
*
1
'

���9

��9
'&287�

287�

'& *1'

7UDQVLVWRU
DUUD\

3KRWRFRXSOHU

287��287� RXWSXWV �;�< D[HV�

6SHHG RXWSXWV �;�< D[HV�

;287
<287

;$*
<$*

ï��9

���9
���:ï

�

(;7�,1 &RQQHFWRU 6HFWLRQ ���
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��� 3RZHU 6XSSO\ :LULQJ

)RU WKH SRZHU VXSSO\� ZLUH VHSDUDWHO\ WKH SRZHU V\VWHP� WKH FRQWURO V\VWHP�
WKH 6<60$& V\VWHP� DQG WKH '& LQSXW V\VWHP�

3RZHU VHFWLRQ

&RQWURO VHFWLRQ

6<60$&

7UDQVIRUPHU

/LQH ILOWHU

'& VWDELOL]HG
SRZHU VXSSO\

'& LQSXW DQG RXWSXW

1RLVH ILOWHU

,Q RUGHU IRU D 3& EUHDNGRZQ RU PDOIXQFWLRQ WR QRW DGYHUVHO\ DIIHFW WKH HQWLUH
V\VWHP� LQFRUSRUDWH WKH 3&·V LQ�RSHUDWLRQ RXWSXW WHUPLQDO LQWR DQ H[WHUQDO

3RZHU 6XSSO\ 6\VWHP

3& (PHUJHQF\ 6WRS &LUFXLW

3RZHU 6XSSO\ :LULQJ 6HFWLRQ ���



��

UHOD\ FLUFXLW �&5� LQ WKH IROORZLQJ ZLULQJ GLDJUDP�� DQG VHW XS DQ HPHUJHQF\
VWRS FLUFXLW DV VKRZQ LQ WKH IROORZLQJ ILJXUH�

3RZHU VHFWLRQ

&RQWURO VHFWLRQ

/LQH ILOWHU7UDQVIRUPHU

6<60$&

'& VWDELOL]HG
SRZHU VXSSO\

6XUJH NLOOHU

3&
LQ�RSHUDWLRQ
RXWSXW

1RLVH ILOWHU

3RZHU 6XSSO\ :LULQJ 6HFWLRQ ���
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7KH VWDQGDUG SURFHGXUH LV WR XVH D G\QDPLF EUDNH IRU VHUYRV\VWHP HPHUJHQ�
F\ VWRSV� $ G\QDPLF EUDNH LV D PHWKRG ZKHUHE\ WKH UHJHQHUDWLYH HOHFWULF
SRZHU RI D PRWRU LV XVHG IRU VWRSSLQJ WKH V\VWHP� %UDNH WRUTXH LV DSSOLHG WR
WKH PRWRU E\ PHDQV RI VKRUW�FLUFXLWLQJ EHWZHHQ WKH PRWRU DQG DQ DUPDWXUH�
2UGLQDULO\ D WLPLQJ VLJQDO LV RXWSXW IURP WKH VHUYRPRWRU GULYHU� VR WKLV FDQ EH
XVHG IRU WKH G\QDPLF EUDNH� 7KH IROORZLQJ GLDJUDP SURYLGHV DQ H[DPSOH RI
ZLULQJ DQ 2018& +�VHULHV V\VWHP�

;� ;�

(0
�(PHUJHQF\ 6WRS�

��

�

��

�66���

12 ;�

1&

;�;�

5'%�
���: WR ����: PRWRU� � W
����: WR ����NZ PRWRU� ��� W ��

5'%

���W/0.5:

;2

&DXWLRQ 7KH G\QDPLF EUDNH RXWSXW VLJQDOV PXVW QRW H[FHHG �� 9 DQG �� P$� ,I WKHVH
VSHFLILFDWLRQV DUH H[FHHGHG� LW ZLOO FDXVH GDPDJH WR WKH FRQWURO V\VWHP� ([�
HUFLVH FDUH LQ VHOHFWLQJ WKH UHOD\V� )RU UHOD\V ;� DQG ;�� XVH *�&�����3 UH�
OD\V ����9'& �D DQG �E FRQWDFWV� E\ 20521�

6HUYRV\VWHP (PHUJHQF\
6WRS &LUFXLW

3RZHU 6XSSO\ :LULQJ 6HFWLRQ ���
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(VWDEOLVK WKH 21�2)) WLPLQJ IRU WKH UHOD\V DV VKRZQ LQ WKH IROORZLQJ LOOXVWUD�
WLRQ� 6HOHFW UHOD\V WKDW ZLOO RSHUDWH ZLWKLQ �� PV IURP ZKHQ WKH G\QDPLF
EUDNH VLJQDO LV RXWSXW�

2SHUDWLRQ LQVWUXFWLRQ

'\QDPLF EUDNH VLJQDO YROWDJH

D�FRQWDFW FORVHG� E�FRQWDFW RSHQ

D�FRQWDFW RSHQ� E�FRQWDFW FORVHG

3RVVLEOH DW � PV

� PV��� PV WR ��� PV

�� PV PD[�

3RZHU 6XSSO\ :LULQJ 6HFWLRQ ���
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7KH IROORZLQJ LOOXVWUDWLRQ SURYLGHV D SRZHU�XS WLPH FKDUW� 7KH SRZHU VXSSO\
IRU WKH 1&��� LV SURYLGHG E\ WKH 3RZHU 6XSSO\ 8QLW� DQG DOO PRPHQWDU\ SRZ�
HU LQWHUUXSWLRQV DQG YROWDJH GURS GHWHFWLRQ DUH KDQGOHG E\ WKH 3RZHU 6XSSO\
8QLW�

3RZHU VXSSO\

3RZHU LQWHUUXSWLRQ
GHWHFWLRQ VLJQDO

�� 9
&38 RSHUDWLRQ YROWDJH

3RZHU VXSSO\ UHVHW

,Q�RSHUDWLRQ RXWSXW

1&��� UHVHW

3RZHU RII 3RZHU RII

3RZHU LQWHUUXSWLRQ
GHWHFWLRQ WLPH

$SSUR[� � V

��� PV

��� 0RWRU 5XQDZD\ 'XH WR )DXOW\ RU 'LVFRQQHFWHG :LULQJ
,Q D VHUYR V\VWHP HPSOR\LQJ D VHUYRPRWRU� IDXOW\ RU GLVFRQQHFWHG ZLULQJ PD\
FDXVH WKH VHUYRPRWRU WR UXQ RXW RI FRQWURO� :KHQ WKH ZLULQJ LV FRUUHFW� WKH
VHUYRPRWRU PDLQWDLQV WKH VWRSSHG SRVLWLRQ DV ORQJ DV D SRVLWLRQ ORRS LV
IRUPHG DQG VHUYRORFN LV LQ HIIHFW�

6HUYRPRWRU

(QFRGHU
3KDVH % IHHGEDFN

��� 3KDVH $ IHHGEDFN

���

9ROWDJH

6HUYRPRWRU
GULYHU

$PS

'�$

(UURU
FRXQWHU

&:

&&:

��� )DXOW\ ZLULQJ DW SKDVH IHHGEDFNV $ DQG %�

��� )DXOW\ ZLULQJ DW JURXQG DQG SRVLWLYH OLQHV RI VSHHG YROWDJH RXWSXW�

$*

'LUHFWLRQ
FLUFXLW

3RZHU 6XSSO\ 6HTXHQFH

0RWRU 5XQDZD\ 'XH WR )DXOW\ RU 'LVFRQQHFWHG :LULQJ 6HFWLRQ ���
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)RU H[DPSOH� VXSSRVH WKDW URWDWLRQ RFFXUV LQ WKH &: GLUHFWLRQ GXULQJ VHUYR�
ORFN GXH WR D IDFWRU VXFK DV WHPSHUDWXUH GULIW� 7KH URWDWLRQ LV GHWHFWHG E\ DQ
HQFRGHU� DQG WKH 3RVLWLRQ &RQWURO 8QLW·V LQWHUQDO HUURU FRXQWHU LV QRWLILHG RI
WKH GLUHFWLRQ DQG DPRXQW RI URWDWLRQ E\ PHDQV RI IHHGEDFN VLJQDOV� 7KH FRXQW
RI WKH HUURU FRXQWHU LV RUGLQDULO\ ]HUR XQOHVV RWKHUZLVH GHVLJQDWHG� VR ZKHQ
WKH PRWRU PRYHV LQ WKH &: GLUHFWLRQ DQG WKH IHHGEDFN VLJQDOV WUDQVIHU WKH
GLUHFWLRQ DQG DPRXQW RI PRYHPHQW DV D FRXQW WR WKH HUURU FRXQWHU� LW ZLOO ]HUR
WKLV FRXQW ILJXUH E\ RXWSXWWLQJ WKH DSSURSULDWH FRQWURO YROWDJH WR URWDWH WKH
PRWRU LQ WKH &&: GLUHFWLRQ�

7KH FRQWURO YROWDJH LV RXWSXW WR WKH VHUYRPRWRU GULYHU� DQG WKH PRWRU URWDWHV
LQ WKH &&: GLUHFWLRQ� $JDLQ� ZKHQ WKH PRWRU URWDWHV LQ WKLV &&: GLUHFWLRQ
WKH HQFRGHU GHWHFWV WKH PRYHPHQW DQG QRWLILHV WKH HUURU FRXQWHU LQ WKH 3RVL�
WLRQ &RQWURO 8QLW ZLWK IHHGEDFN VLJQDOV� 7KLV SRVLWLRQ ORRS VXEWUDFWV WKH FRXQW
ILJXUH LQ WKH HUURU FRXQWHU WR ]HUR LW� +HQFH� WKH FUHDWLRQ RI D SRVLWLRQ FRQWURO
ORRS DQG YDOLG VHUYRORFN ZLOO RUGLQDULO\ DOORZ WKH VHUYRPRWRU WR FRQVWDQWO\ FRU�
UHFW DQG PDLQWDLQ LWV VWRSSHG SRVLWLRQ�

,I WKH SKDVH $ DQG SKDVH % IHHGEDFN LQSXW OLQHV DUH ZLUHG LQ UHYHUVH �EURNHQ
OLQHV DW ��� LQ WKH ILJXUH DERYH�� WKH VHUYRORFN ZLOO QRW EH HIIHFWLYH DQG WKH
PRWRU ZLOO UXQ RXW RI FRQWURO� 6XSSRVH� IRU H[DPSOH� WKDW WKH PRWRU URWDWHV LQ
WKH &: GLUHFWLRQ GXH WR GULIW RU VRPH RWKHU FDXVH� DQG WKDW WKH GLUHFWLRQ DQG
DPRXQW RI PRYHPHQW DUH GHWHFWHG E\ WKH HQFRGHU DQG WUDQVPLWWHG WR WKH HU�
URU FRXQWHU LQ WKH 3RVLWLRQ &RQWURO 8QLW� %HFDXVH WKH IHHGEDFN LQSXW ZLULQJ LV
UHYHUVHG DW WKH 3RVLWLRQ &RQWURO 8QLW� WKH HUURU FRXQWHU UHFHLYHV WKH LQIRUPD�
WLRQ DV D URWDWLRQ DPRXQW LQ WKH &&: GLUHFWLRQ� 7KHQ WKH HUURU FRXQWHU DW�
WHPSWV WR ]HUR WKH FRXQW ILJXUH E\ RXWSXWWLQJ D FRQWURO YROWDJH LQ WKH &:
GLUHFWLRQ�

7KH UHYHUVHG ZLULQJ WKXV FDXVHV IXUWKHU &: URWDWLRQ ZKHQ WKH VHUYRPRWRU
GULYHU UHFHLYHV WKLV FRQWURO YROWDJH� 7KH HUURU FRXQWHU FRQWLQXHV WR WRWDO D
FRXQW LQ WKH &&: GLUHFWLRQ� DQG WKH PRWRU UXQV RXW RI FRQWURO LQ WKH &:
GLUHFWLRQ DV WKH F\FOH UHSHDWV� 7KLV FDQ RFFXU QRW RQO\ IURP UHYHUVHG ZLULQJ
RI SKDVHV $ DQG % RI WKH IHHGEDFN LQSXWV� EXW DOVR IURP UHYHUVHG ZLULQJ RI
WKH VSHHG YROWDJH DQG WKH JURXQG OLQHV �EURNHQ OLQHV DW ��� LQ WKH ILJXUH
DERYH�� 5XQDZD\ PRWRUV FDQ EH TXLWH GDQJHURXV EHFDXVH WKH\ EHFRPH DS�
SDUHQW RQO\ DIWHU VZLWFKLQJ SRZHU RQ�

0RWRU UXQDZD\ FDQ RFFXU QRW RQO\ GXH WR IDXOW\ ZLULQJ EXW DOVR GXH WR GLVFRQ�
QHFWHG ZLULQJ�

6HUYRPRWRU

(QFRGHU3KDVH %
IHHGEDFN

3KDVH $ IHHGEDFN

9ROWDJH

6HUYRPRWRU
GULYHU

$PS

'�$

(UURU
FRXQWHU

&:

&&:

$*

'LUHFWLRQ
FLUFXLW

'LVFRQQHFWLRQ

)RU H[DPSOH� LQ WKH LOOXVWUDWLRQ DERYH� WKH IHHGEDFN OLQHV DUH EURNHQ DQG FRU�
UHFW IHHGEDFN VLJQDOV FDQQRW EH UHWXUQHG� 7KXV WKH 3RVLWLRQ &RQWURO 8QLW FRQ�
WURO YROWDJH UHPDLQV DW ]HUR ZLWKRXW FKDQJLQJ� :KHQ WKH VHUYRPRWRU UHFHLYHV
WKH FRQWURO YROWDJH RI � 9� LW WULHV WR VWRS VHUYRPRWRU URWDWLRQ� ,Q IDFW� KRZHYHU�
WKH PRWRU PD\ PRYH LQ RQH GLUHFWLRQ ZLWKRXW VWRSSLQJ� 7KLV LV FDXVHG E\ D

5XQDZD\ 'XH WR )DXOW\
:LULQJ

5XQDZD\ 'XH WR
'LVFRQQHFWHG :LULQJ

0RWRU 5XQDZD\ 'XH WR )DXOW\ RU 'LVFRQQHFWHG :LULQJ 6HFWLRQ ���



��

GLVFUHSDQF\ EHWZHHQ WKH � 9 RI WKH 3RVLWLRQ &RQWURO 8QLW·V FRQWURO YROWDJH
DQG WKH � 9 RI WKH VHUYRPRWRU GULYHU·V YROWDJH LQSXW�

6HUYRPRWRU GULYHU YROWDJH
LQSXW �� 9�

&RQWURO YROWDJH �� 9�

'LIIHUHQFH LQ HOHFWULF SRWHQWLDO

:KHQ WKH WZR � YROWDJHV GR QRW PDWFK� DQ HOHFWULF SRWHQWLDO GLIIHUHQFH LV JHQ�
HUDWHG� UHVXOWLQJ LQ D IDOVH FRQWURO YROWDJH� 7KLV LQ WXUQ FDXVHV WKH VHUYRPRWRU
WR PRYH LQ RQH GLUHFWLRQ ZLWKRXW VWRSSLQJ� ,Q RUGHU WR SUHYHQW WKLV� UHSDLU WKH
ZLULQJ RU DGMXVW WKH � 9 RI HLWKHU WKH 3RVLWLRQ &RQWURO 8QLW RU WKH VHUYRPRWRU
GULYHU VR WKDW WKH � 9 OHYHOV PDWFK� 0RWRU PRYHPHQW GXH WR QRQPDWFKLQJ � 9
OHYHOV FDQ RFFXU GXULQJ VHUYR�IUHH DV ZHOO DV VHUYRORFN� EDVHG RQ WKH VDPH
SULQFLSOHV�

��� )DXOW\ DQG 'LVFRQQHFWHG :LULQJ &KHFN )XQFWLRQV
7KH 1&����( LV SURYLGHG ZLWK FKHFN IXQFWLRQV WR JXDUG DJDLQVW WKH FRQGL�
WLRQV GHVFULEHG DERYH� :KHQ WKH FRPPDQG LV H[HFXWHG WR FKHFN WKH ZLULQJ�
D VSHFLILHG QXPEHU RI SXOVHV LV RXWSXW LQ WKH VSHFLILHG GLUHFWLRQ� DQG D FKHFN
LV SHUIRUPHG WR GHWHUPLQH ZKHWKHU FRUUHFW IHHGEDFN SXOVHV FDQ EH UHDG�

6HUYRPRWRU

(QFRGHU
3KDVH % IHHGEDFN

3KDVH $ IHHGEDFN

9ROWDJH

6HUYRPRWRU
GULYHU

$PS

'�$

(UURU
FRXQWHU

&:

&&:

$*

'LUHFWLRQ
FLUFXLW

7HVW SXOVHV

)RU H[DPSOH� LQ WKH DERYH LOOXVWUDWLRQ� VXSSRVH WKDW D VSHFLILHG QXPEHU RI
WHVW SXOVHV KDV EHHQ VHW LQ WKH HUURU FRXQWHU� $IWHU D IL[HG SHULRG RI WLPH WKH
FRQWHQWV RI WKH HUURU FRXQWHU FDQ EH FKHFNHG WR GHWHUPLQH ZKHWKHU WKH QXP�
EHU RI SXOVHV WKDW ZDV LQLWLDOO\ VHW LV FRUUHFWO\ UHWXUQHG� :LWK WKH IDXOW\ ZLULQJ
WHVW� LI WKH IHHGEDFN SXOVHV UHWXUQ RQO\ WKH SXOVH QXPEHU WKDW ZDV RULJLQDOO\
VHW� WKHQ WKDW LV RND\� ,I WKHUH LV IDXOW\ �L�H�� UHYHUVHG� ZLULQJ� WKHQ D SXOVH
QXPEHU ZLOO EH UHWXUQHG WKDW H[FHHGV WKH QXPEHU RI SXOVHV WKDW ZDV VHW� DQG
D IDXOW\ ZLULQJ HUURU �; D[LV HUURU FRGH� ��� < D[LV HUURU FRGH� ��� ZLOO EH JHQ�
HUDWHG E\ WKH 1&����(� 7KH VHUYRORFN ZLOO EH FOHDUHG DQG WKH YROWDJH RXWSXW
ZLOO JR WR � 9�

7R FRUUHFW D IDXOW\ ZLULQJ HUURU� HLWKHU WXUQ RII WKH SRZHU DQG IL[ WKH UHYHUVHG
ZLULQJ RU UHVHW WKH $�% SKDVH VZLWFK LQ WKH HQFRGHU FODVVLILFDWLRQ RI WKH SD�
UDPHWHU GDWD�

&DXWLRQ :KHQ WKH SDUDPHWHU GDWD LV FKDQJHG� WKH PRWRU PD\ URWDWH UDSLGO\ GXH WR WKH
UHPDLQLQJ FRXQW LQ WKH HUURU FRXQWHU�

,I WKH QXPEHU RI IHHGEDFN SXOVHV UHWXUQHG LV OHVV WKDQ WKH QXPEHU RI WHVW
SXOVHV WKDW ZDV VHW� D GLVFRQQHFWHG ZLULQJ HUURU �; D[LV HUURU FRGH� ��� < D[LV

)DXOW\ DQG 'LVFRQQHFWHG :LULQJ &KHFN )XQFWLRQV 6HFWLRQ ���



��

HUURU FRGH� ��� ZLOO EH JHQHUDWHG� -XVW DV ZLWK D IDXOW\ ZLULQJ HUURU� WKH VHUYR�
ORFN ZLOO EH FOHDUHG DQG WKH YROWDJH RXWSXW ZLOO JR WR � 9�

7R FRUUHFW D GLVFRQQHFWHG ZLULQJ HUURU� WXUQ RII WKH SRZHU DQG UHSDLU WKH ZLU�
LQJ�

1RWH )DXOW\ ZLULQJ FKHFNV DQG GLVFRQQHFWHG ZLULQJ FKHFNV FDQ EH FDUULHG RXW VL�
PXOWDQHRXVO\� �,W LV DOVR SRVVLEOH WR FDUU\ RXW D IDXOW\ ZLULQJ FKHFN DORQH�� ,I
WKH\ DUH ERWK FDUULHG RXW VLPXOWDQHRXVO\� WKH $ SKDVH DQG % SKDVH VZLWFKLQJ
IRU IHHGEDFN ZLOO EH H[HFXWHG DXWRPDWLFDOO\ LQ WKH 1&����( LI WKH ZLULQJ LV
UHYHUVHG�

��� 6\VWHP )DLOVDIH &LUFXLWV
7R SURWHFW DJDLQVW XQIRUHVHHQ SUREOHPV WKDW PD\ RFFXU GXULQJ RSHUDWLRQ�
SURYLGH IDLOVDIH FLUFXLWV� VXFK DV WKRVH VKRZQ EHORZ� LQ WKH SRVLWLRQLQJ V\V�
WHP LQ ZKLFK WKH 1&����( LV XVHG�

$V LOOXVWUDWHG EHORZ� PRWRU UXQDZD\ PD\ RFFXU GXULQJ RSHUDWLRQ ZLWKRXW D
SRVLWLRQ ORRS EHLQJ IRUPHG� 7KLV FDQ UHVXOW IURP WKH IROORZLQJ�

�� )DLOXUH RI LQWHUQDO FRPSRQHQWV LQ WKH 1&����(
�� 'LVFRQQHFWHG H[WHUQDO ZLULQJ RU IDXOW\ FRQQHFWLRQV

(UURU FRXQWHU

$PS
6HUYRPRWRU

6HUYRPRWRU GULYHU

3RVLWLRQ ORRS

)DXOW\ FRQWDFW

%URNHQ OLQHV
(QFRGHU

&RXQWHU

'LUHFWLRQ
GHWHUPLQDWLRQ
FLUFXLW

3KRWRFRXSOHU

)DLOHG FRPSRQHQWV

&����1&���

:LWK WKH 1&����(� WKH HUURU FRXQWHU FDSDFLW\ FDQ EH VHW DFFRUGLQJ WR WKH
RSHUDWLQJ FRQGLWLRQV E\ PHDQV RI D SDUDPHWHU VHWWLQJ� 7KLV PDNHV WKH HUURU
FRXQWHU RYHUIORZ GHWHFWLRQ PRUH VHQVLWLYH� )ROORZ WKH SURFHGXUH RXWOLQHG EH�
ORZ WR VHW WKH HUURU FRXQWHU FDSDFLW\�

�� &RQGXFW D WULDO RSHUDWLRQ RI WKH PDFKLQHU\� DQG XVH WKH 7HDFKLQJ %R[ WR
FKHFN KRZ WKH FRXQW FKDQJHV LQ WKH HUURU FRXQWHU�

�� &KHFN WKH PD[LPXP FRXQW YDOXH� DQG VHW WKH SDUDPHWHU GDWD VXFK WKDW
WKH HUURU FRXQWHU FDSDFLW\ LV ��� WR ��� OHVV WKDQ WKDW YDOXH�

,I PRWRU UXQDZD\ RFFXUV GXULQJ D SRVLWLRQLQJ RSHUDWLRQ� DV GHVFULEHG DERYH�
WKH 1&����( FKHFNV IRU HUURUV DFFRUGLQJ WR WKH FRXQW RI WKH HUURU FRXQWHU�
DQG H[HFXWHV WKH IROORZLQJ SURFHVVHV�

�� 2XWSXWV DQ ´HUURU FRXQWHU RYHUIORZµ HUURU�
�� 6HWV WKH YROWDJH RXWSXW WR � 9�
�� 7XUQV ´H[WHUQDO RXWSXWµ 21 RU 2)) DFFRUGLQJ WR WKH SDUDPHWHU GDWD VHW�

WLQJV�

(UURUV 'XULQJ 3RVLWLRQLQJ
2SHUDWLRQV

(UURU &RXQWHU &DSDFLW\
6HWWLQJ

�� �� ����

&KHFN %DVHG RQ (UURU
&RXQWHU 2YHUIORZ

�� �� ����

6\VWHP )DLOVDIH &LUFXLWV 6HFWLRQ ���
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7KHVH SURFHVVHV SURYLGH H[WHUQDO VWRS FLUFXLW RSHUDWLRQ WLPLQJ DV VKRZQ LQ
WKH GLDJUDPV EHORZ ZKHQ DQ HUURU RFFXUV GXULQJ D SRVLWLRQLQJ RSHUDWLRQ�

([DPSOH �

(UURU FRXQWHU

$PS

9ROWDJH RXWSXW

([WHUQDO RXWSXW

F�FRQWDFW

6HUYRPRWRU GULYHU

6HUYRPRWRU GULYHU

:KHQ DQ HUURU FRXQWHU RYHUIORZ RFFXUV� WKH H[WHUQDO FRQWDFW IRU WKH F�FRQWDFW
LV PRYHG E\ PHDQV RI DQ H[WHUQDO RXWSXW� DQG WKH YROWDJH RXWSXW WR WKH VHU�
YRPRWRU GULYHU LV VKRUW�FLUFXLWHG DQG VWRSSHG�

([DPSOH �

(UURU FRXQWHU
$PS

6HUYRPRWRU GULYHU

6HUYRPRWRU

:KHQ DQ HUURU FRXQWHU RYHUIORZ RFFXUV� WKH PRWRU·V G\QDPLF EUDNH LV DSSOLHG
E\ PHDQV RI DQ H[WHUQDO RXWSXW� DQG PRWRU RSHUDWLRQ LV VWRSSHG�

&DXWLRQ ,Q HLWKHU RI WKH DERYH H[DPSOHV� EH FDUHIXO HQRXJK VR WKDW WKH VXGGHQ VWRS
ZKHQ WKH HUURU FRXQWHU RYHUIORZV ZLOO QRW UHVXOW LQ GDPDJH WR WKH PDFKLQHU\�

6\VWHP )DLOVDIH &LUFXLWV 6HFWLRQ ���



��

,Q DGGLWLRQ WR WKH IDLOVDIH FLUFXLWV VKRZQ DERYH� D IDLOVDIH FLUFXLW LV QRUPDOO\
VHW XS ZKHUHE\ PRQLWRULQJ VHQVRUV DUH LQVWDOOHG DW WKH HGJHV RI WKH ZRUN�
SLHFH·V UDQJH RI PRYHPHQW DQG RSHUDWLRQ LV VWRSSHG LI UXQDZD\ RFFXUV DQG
DEQRUPDO ZRUNSLHFH PRYHPHQW LV GHWHFWHG�

0D[LPXP UDQJH RI PRYHPHQW

1RUPDO RSHUDWLQJ UDQJH

0RQLWRULQJ VHQVRU /LPLW LQSXW /LPLW LQSXW 0RQLWRULQJ VHQVRU

,Q WKLV VDIHW\ V\VWHP� DV LOOXVWUDWHG LQ WKH DERYH GLDJUDP� PRQLWRULQJ VHQVRUV
DUH LQVWDOOHG RXWVLGH RI WKH OLPLW LQSXWV� ,I WKH ZRUNSLHFH UHDFKHV RQH RI WKH
VHQVRUV� WKH SRZHU LV WXUQHG RII WR WKH VHUYRPRWRU GULYHU DQG WKHQ WKH G\�
QDPLF EUDNH LV DSSOLHG WR VWRS WKH PRWRU�

��� :LULQJ 3UHFDXWLRQV
(OHFWURQLFDOO\ FRQWUROOHG HTXLSPHQW PD\ PDOIXQFWLRQ EHFDXVH RI QRLVH JHQHU�
DWHG E\ SRZHU VXSSO\ OLQHV RU H[WHUQDO ORDGV� 6XFK PDOIXQFWLRQV DUH GLIILFXOW
WR UHSURGXFH� KHQFH� GHWHUPLQLQJ WKH FDXVH RIWHQ UHTXLUHV D JUHDW GHDO RI
WLPH� 7KH IROORZLQJ WLSV VKRXOG DLG LQ DYRLGLQJ QRLVH PDOIXQFWLRQ DQG LPSURY�
LQJ V\VWHP UHOLDELOLW\�
�� $OZD\V XVH GHVLJQDWHG HOHFWULFDO FDEOHV�
�� 6HSDUDWH SRZHU FDEOHV �$& SRZHU VXSSO\� PRWRU SRZHU VXSSO\� DQG

FRQWURO FDEOHV �SXOVH RXWSXWV� H[WHUQDO ,�2�� 'R QRW JURXS WKH WZR W\SHV
WRJHWKHU RU SODFH WKHP LQ WKH VDPH FRQGXLW�

�� &RQWURO FDEOHV PXVW EH VKLHOGHG�
�� )RU LQGXFWLYH ORDGV �UHOD\V� VROHQRLGV� VROHQRLG YDOYHV�� FRQQHFW VXUJH

DEVRUELQJ FLUFXLWV� &RQQHFW VXUJH DEVRUELQJ FRPSRQHQWV FORVH WR WKH
UHOD\ RU VROHQRLG� )RU D '& UHOD\� XVH D VXUJH�DEVRUELQJ GLRGH ZLWK D
YROWDJH WROHUDQFH DW OHDVW ILYH WLPHV JUHDWHU WKDQ WKH FLUFXLW YROWDJH�

ï

�

'& 5<

6ROHQRLG

62/ 6XUJH DEVRUEHU

6XUJH DEVRUEHU5<$&

'& 5HOD\ $& 5HOD\

'LRGH IRU
DEVRUELQJ VXUJH

�� 1RLVH IURP WKH SRZHU VXSSO\ OLQH �H�J�� ZKHQ XVLQJ WKH VDPH SRZHU VXS�
SO\ ZLWK DQ HOHFWULF ZHOGHU RU HOHFWULFDO GLVFKDUJH XQLW� RU ZKHQ D

([WHUQDO (PHUJHQF\ 6WRS
&LUFXLW

�� �� ����

:LULQJ 3UHFDXWLRQV 6HFWLRQ ���



��

KLJK�IUHTXHQF\ QRLVH JHQHUDWRU LV QHDUE\� FDQ EH DOOHYLDWHG E\ LQVHUWLQJ
D QRLVH ILOWHU DW WKH SRZHU VXSSO\ LQSXW�

�� 8VH D WZLVWHG SDLU FDEOH IRU SRZHU VXSSO\ OLQHV�
�� 8VH DGHTXDWH JURXQGV �L�H�� DW OHDVW FODVV �� ZLWK D FURVV�VHFWLRQ RI ����

PP� RU JUHDWHU�
�� 8VH WZLVWHG SDLU DQG VKLHOGHG FDEOHV IRU WKH FRQWURO YROWDJH RXWSXW VLJ�

QDOV DQG WKH IHHGEDFN LQSXW VLJQDOV�
�� )RU WKH FRQWURO YROWDJH RXWSXW VLJQDOV� ZLUH D PD[LPXP RI RQH PHWHU

EHWZHHQ WKH 1&����( DQG WKH VHUYRPRWRU GULYHU�

1&����( 6HUYRPRWRU GULYHU

9ROWDJH RXWSXW

� P PD[�

��� )RU WKH IHHGEDFN LQSXW VLJQDOV� ZLUH WKH GLVWDQFH EHWZHHQ WKH 1&����(
DQG WKH JHQHUDWRU RI WKH IHHGEDFN SXOVHV �L�H�� WKH HQFRGHU RU WKH VHUYR�
PRWRU GULYHU� DV IROORZV�
D� :KHQ WKH IHHGEDFN SXOVHV DUH OLQH GULYHU RXWSXW� ZLUH DW D PD[LPXP
OHQJWK RI �� PHWHUV�
E� :KHQ WKH IHHGEDFN SXOVHV DUH RSHQ FRQQHFWRU RU YROWDJH RXWSXW� ZLUH
DW D PD[LPXP OHQJWK RI � PHWHUV�

1&����( 6HUYRPRWRU GULYHU RU HQFRGHU

)HHGEDFN LQSXW

�� P RU � P PD[�

��� 7KH ,�2 WHUPLQDOV WKDW RSHUDWH WKH ���9 V\VWHP DUH LVRODWHG ZLWK SKRWR�
FRXSOHUV WR UHGXFH H[WHUQDO QRLVH HIIHFWV RQ WKH FRQWURO V\VWHP� ,Q DF�
FRUGDQFH ZLWK WKLV SURYLVLRQ� DYRLG FRQQHFWLRQV EHWZHHQ WKH DQDORJ FRQ�
WURO YROWDJH JURXQG �$*� DQG ���9 JURXQG �'& *1'��

:LULQJ 3UHFDXWLRQV 6HFWLRQ ���



��

��� 6ZLWFKHV DQG ,QGLFDWRUV

7KH IURQW SDQHO RI WKH 3RVLWLRQ &RQWURO 8QLW LV DUUDQJHG IRU FRQQHFWLRQV WR WKH
7HDFKLQJ %R[ �UHIHU WR 6HFWLRQ �� 7HDFKLQJ %R[ 2SHUDWLRQV�� WKH VHUYRPRWRU
GULYHUV �UHIHU WR $SSHQGL[ $ 3RVLWLRQ &RQWURO 8QLW 6SHFLILFDWLRQV�� H[WHUQDO
LQSXW VZLWFKHV� HWF� ,Q DGGLWLRQ� IRXU LQGLFDWRUV DUH ORFDWHG RQ WKH SDQHO WR
LQGLFDWH WKH FXUUHQW VWDWXV RI WKH 3RVLWLRQ &RQWURO 8QLW�

21 )ODVKLQJ 2))

;�D[LV LQGHSHQ�
GHQW RSHUDWLRQ

<�D[LV
LQGHSHQGHQW
RSHUDWLRQ� VWRS

+DUGZDUH
QRUPDO

&: GLUHFWLRQ
RSHUDWLRQ

&&: GLUHFWLRQ
RSHUDWLRQ

6\VWHP HUURU�
FRPPDQG HUURU

,QWHUSRODWLRQ

&RPPXQLFDWLRQV
HUURU

+DUGZDUH
DEQRUPDO

1R &: GLUHF�
WLRQ RSHUDWLRQ

1R &&: GLUHF�
WLRQ RSHUDWLRQ

1R
HUURUV

581

;�<

&:

&&:

(5525

,QGLFDWRU GLVSOD\

0�' �0RWRU 'ULYHU� &RQYHUWHU
&RQQHFW WKH VHUYRPRWRU GULYHUV KHUH� 7KLV SRUW KDV
,�2 DVVLJQPHQWV IRU VSHHG YROWDJH� IHHGEDFN LQSXW�
RXWSXW �� RXWSXW �� HWF�

(;7�,1 �([WHUQDO ,QSXW� &RQQHFWRU
&RQQHFW H[WHUQDO LQSXWV KHUH QHFHVVDU\ IRU
SRVLWLRQLQJ VXFK DV RULJLQ� H[WHUQDO LQWHUUXSW� &: OLPLW�
&&: OLPLW� DQG H[WHUQDO VHUYR�IUHH�

3HULSKHUDO &RQQHFWRU
&RQQHFW WKH 7HDFKLQJ %R[ KHUH DV QHHGHG�

���

���

���

&ORFNZLVH �&:� DQG FRXQWHUFORFNZLVH �&&:� URWDWLRQ RI WKH PRWRU VKDIW DUH
LQ UHIHUHQFH WR D YLHZHU IDFLQJ WKH VKDIW RQ WKH HQG RI WKH PRWRU WKDW KDV QR
OHDG FDEOHV DWWDFKHG� L�H�� WKH HQG IURP ZKLFK WKH VKDIW H[WHQGV IURP WKH PR�
WRU IRU FRQQHFWLRQ�

7KH UHDU SDQHO RI WKH 1&����( FRQWDLQV D ',3 VZLWFK ZKLFK DOORZV WKH XVHU
WR VHOHFW ZKHWKHU WKH 3RVLWLRQ &RQWURO 8QLW LV WR IXQFWLRQ DV DQ 1&����( RU DQ
1&����(� 7KLV ',3 VZLWFK KDV WZR SLQV� DQG RQO\ SLQ QR� � LV XVHG� 7R XVH
WKH 8QLW DV DQ 1&����(� WXUQ SLQ QR� � 21� 7R XVH LW DV DQ 1&����(� WXUQ WKH
SLQ 2))�7KH 1&��� LQ 1&��� PRGH IXQFWLRQV DV WKH 1&��� H[FHSW IRU GLV�
WULEXWHG F\FOH WLPLQJ DQG H[WHUQDO LQSXW WLPLQJ� ZKLFK WKH XVHU VKRXOG WDNH
LQWR FRQVLGHUDWLRQ ZKHQ XVLQJ SURJUDPV FUHDWHG IRU WKH 1&����

3RVLWLRQ &RQWURO 8QLW )URQW
3DQHO

'HILQLWLRQ RI &: DQG &&:

3RVLWLRQ &RQWURO 8QLW 5HDU
3DQHO

6ZLWFKHV DQG ,QGLFDWRUV 6HFWLRQ ���



��

1&����( 5HDU 3DQHO ',3 6ZLWFK

',3 6ZLWFK 6HWWLQJV

3LQ QR� &RQWHQW 6HWWLQJ

�

�
6HOHFW 1&����(�

6HOHFW 1&����(�

1RW XVHG�

21

2))

',3 6ZLWFK 6HWWLQJV IRU 0RGHO 6HOHFWLRQ

7KH &����1&����( ZLOO EH LQ 1&����(
PRGH DQG FDQ EH XVHG DV D
&����1&����( PRGHO E\ VHWWLQJ SLQ � RI
WKH ',3 VZLWFK WR 2))� 7KHUH LV QR GLIIHU�
HQFH LQ IXQFWLRQ EHWZHHQ WKH
&����1&����( LQ 1&����( PRGH DQG WKH
&����1&����(� 7KH GLVWULEXWLRQ F\FOH DQG
H[WHUQDO LQSXW WLPLQJV RI WKH
&����1&����( LQ 1&����( PRGH LV� KRZ�
HYHU� GLIIHUHQW IURP WKRVH RI WKH
&����1&����(� 7KH XVHU PXVW WDNH WKLV
LQWR FRQVLGHUDWLRQ ZKHQ DSSO\LQJ SURJUDPV
SUHSDUHG IRU WKH &����1&����( WR WKH
&����1&����( LQ 1&����( PRGH�

��� 7ULDO 2SHUDWLRQ
)ROORZ WKH SURFHGXUH RXWOLQHG EHORZ WR FRQGXFW D WULDO RSHUDWLRQ� 7KH SXU�
SRVH RI WKH WULDO RSHUDWLRQ LV WR UXQ WKH PRWRU XQGHU VLPSOH FRQGLWLRQV ZLWKRXW
DQ DFWXDO ZRUNSLHFH PRXQWHG� 8VH WKH VHUYRPRWRUV IRU ERWK D[HV� )RU H[WHU�
QDO LQSXWV� XVH D WHPSRUDU\ VZLWFKER[ UDWKHU WKDQ DFWXDO OLPLW VZLWFKHV DQG
SUR[LPLW\ VZLWFKHV�

����� 3URFHGXUH
�� :LUH WKH H[WHUQDO LQSXWV�

5HIHUULQJ WR WKH H[DPSOH FRQQHFWLRQ GLDJUDP� ZLUH WKH VZLWFKER[ WR WKH (;7�
,1 FRQQHFWRU RI WKH 1&����(� $Q H[WHUQDO ���9'& SRZHU VXSSO\ LV UHTXLUHG�
�8VH WKH &����36��� ���9'& VHUYLFH SRZHU VXSSO\��

�� �� ����

7ULDO 2SHUDWLRQ 6HFWLRQ ���
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7KH QRUPDO H[WHUQDO ,�2 VWDWXV LV DV VKRZQ LQ WKH IROORZLQJ WDEOH�

1DPH &RQWDFW
&:/ 1&
([WHUQDO LQWHUUXSW �GHFHO� VWRS� 12
([WHUQDO VHUYR�IUHH LQSXW 1&
2ULJLQ LQSXW 12
&&:/ 1&

�� :LUH WKH VHUYRPRWRU GULYHU WR WKH 1&����(�

5HIHUULQJ WR WKH H[DPSOH FRQQHFWLRQ GLDJUDP� ZLUH WKH VHUYRPRWRU GULYHU WR
WKH 0�' FRQQHFWRU RI WKH 1&����(� %H VXUH WR IROORZ WKH LQVWUXFWLRQV LQ WKH
VHUYRPRWRU GULYHU RSHUDWLRQ PDQXDO�

�� :LUH WKH ,QSXW 8QLW WR WKH VZLWFKER[�

5HIHUULQJ WR WKH H[DPSOH FRQQHFWLRQ GLDJUDP� PRXQW WKH &����,'��� ,QSXW
8QLW DQG ZLUH LW WR WKH VZLWFKER[� 7KHQ PRXQW WKH &����2&��� 2XWSXW 8QLW
DQG VHW WKH 1&����(� �5HIHU WR SDJH �� ,5 $UHD $OORFDWLRQV� $IWHU FRPSOHW�
LQJ WKH ZLULQJ XS WR WKLV SRLQW� PDNH VXUH WKDW LW LV FRUUHFW EHIRUH SURFHHGLQJ�

�� :LUH WKH PRWRU� WKH VHUYRPRWRU GULYHU� DQG WKH SRZHU VXSSO\�

5HIHUULQJ WR WKH H[DPSOH FRQQHFWLRQ GLDJUDP� ZLUH WKH PRWRU� DQG WKH
&����36��� 3RZHU 6XSSO\ 8QLW� :KHQ ZLULQJ WKH VHUYRPRWRU GULYHU� EH VXUH
WR IROORZ WKH LQVWUXFWLRQV LQ WKH VHUYRPRWRU GULYHU RSHUDWLRQ PDQXDO�

�� 7XUQ RQ WKH SRZHU VXSSO\�

$IWHU WKH ZLULQJ KDV EHHQ FRPSOHWHG� WXUQ RQ WKH ����9$& SRZHU VXSSO\ �IRU
WKH 3&� DQG WKH ����9$& SRZHU VXSSO\ �IRU WKH VHUYRPRWRU GULYHU� LQ RUGHU�

1&����(� ,QWHUQDOO\� ZKHQ WKH SRZHU LV WXUQHG RQ� WKH LQLWLDO GDWD VWRUHG LQ
WKH ((3520 IRU WKH WULDO RSHUDWLRQ ZLOO EH UHDG DQG VHW WR 5$0 DXWRPDWLFDO�
O\� �5HIHU WR ���� ,QLWLDO 'DWD�� 7KLV LQLWLDO GDWD LV IDFWRU\ VHW� DQG VDYHV WLPH LQ
VHWWLQJ GDWD ZKHQ ILUVW UXQQLQJ D WULDO RSHUDWLRQ� 8VH LW IRU FKHFNLQJ DQG FRU�
UHFWLQJ GDWD�

0RWRU�VHUYRPRWRU GULYHU� $V WKH SRZHU LV WXUQHG RQ� VHUYRORFN LV HQDEOHG DQG
WKH D[LV SRVLWLRQ ZLOO EH PDLQWDLQHG HYHQ LI WKH XVHU WULHV WR WXUQ LW E\ KDQG� ,I
VHUYRORFN GRHV QRW JR LQWR HIIHFW� WKHQ WXUQ RII WKH SRZHU DJDLQ DQG UHFKHFN
WKH ZLULQJ�

�� :ULWH WKH FRPPDQG JURXS WR '0�

)ROORZLQJ WKH H[DPSOH SURJUDP SURYLGHG LQ ��� 3& 3URJUDPV� ZULWH WKH SUR�
JUDP WR WKH 3&� -XVW DV ZKHQ ZULWLQJ FRPPDQGV WR GDWD PHPRU\� FKHFN IURP
WKH EHJLQQLQJ DIWHU WKH SURJUDP KDV EHHQ ZULWWHQ�

�� $IWHU WKH 3& SURJUDP KDV EHHQ ZULWWHQ� WKH WULDO RSHUDWLRQ FDQ EH FDUULHG
RXW� 3XW WKH 3& LQ HLWKHU 581 RU 021,725 PRGH�

7ULDO 2SHUDWLRQ 6HFWLRQ ���
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3& ,QSXW 6ZLWFK )XQFWLRQV
7KH IXQFWLRQV RI WKH VZLWFKHV LQ WKH 3& LQSXW VZLWFKER[ DUH DV VKRZQ LQ WKH
IROORZLQJ WDEOH�

6ZLWFK QDPH )XQFWLRQ
,1387 ��� 7DNHV WKH VWRSSHG SRVLWLRQ RI WKH ; DQG < D[HV DV WKH RULJLQ�
,1387 ��� ([HFXWHV ; D[LV RULJLQ VHDUFK�
,1387 ��� ([HFXWHV < D[LV RULJLQ VHDUFK�
,1387 ��� ([HFXWHV SRVLWLRQLQJ IRU ; D[LV DORQH� 7KH PRWRU URWDWHV RQFH �&: GLUHFWLRQ��
,1387 ��� ([HFXWHV SRVLWLRQLQJ IRU < D[LV DORQH� 7KH PRWRU URWDWHV RQFH �&: GLUHFWLRQ��
,1387 ��� ([HFXWHV SRVLWLRQLQJ IRU ; D[LV DORQH� EXW ZLWK D VSHHG FKDQJH GXULQJ SRVLWLRQLQJ� 7KH PRWRU

URWDWHV WKUHH WLPHV �&&: GLUHFWLRQ��
,1387 ��� ([HFXWHV SRVLWLRQLQJ IRU < D[LV DORQH� EXW ZLWK D VSHHG FKDQJH GXULQJ SRVLWLRQLQJ� 7KH PRWRU

URWDWHV WKUHH WLPHV �&&: GLUHFWLRQ��
,1387 ��� ([HFXWHV SRVLWLRQLQJ IRU ; DQG < D[HV VLPXOWDQHRXVO\� 7KH PRWRU URWDWHV WZLFH �&&: GLUHFWLRQ��

,WHPV WR &KHFN
,WHP 3URFHGXUH

�� 'LVSOD\ &KHFN WKH 2XWSXW 8QLW·V GLVSOD\� ,I WKH UHDG\ VLJQDO �ELW QR� ��� LV OLW� WKHQ WKH
SUHSDUDWLRQ LV FRPSOHWH�

�� 'HWHUPLQLQJ WKH RULJLQ (LWKHU RI WKH IROORZLQJ WZR PHWKRGV FDQ EH XVHG IRU GHWHUPLQLQJ WKH RULJLQ�
�� 8VH WKH ´FKDQJH SUHVHQW YDOXHµ FRPPDQG WR PDNH WKH SUHVHQW SRVLWLRQ WKH
RULJLQ�
�� 8VH WKH ´RULJLQ VHDUFKµ FRPPDQG WR VHDUFK IRU WKH RULJLQ�
)RU WKH ILUVW RI WKHVH� WXUQ LQSXW � 21 DQG 2)) WR PDNH WKH SUHVHQW SRVLWLRQ WKH
RULJLQ IRU ERWK WKH ; DQG < D[HV�
)RU WKH VHFRQG PHWKRG� WXUQ LQSXW � 21 DQG 2)) WR EHJLQ ; D[LV RSHUDWLRQ�
:KHQ WKH RULJLQ LQSXW �; D[LV H[WHUQDO LQSXW� LV WXUQHG 21 DQG 2))� SRVLWLRQLQJ
ZLOO FRPH WR D GHFHOHUDWLRQ VWRS DQG WKH RULJLQ GHWHUPLQDWLRQ ZLOO EH FRPSOHWHG�
7R EHJLQ < D[LV RSHUDWLRQ� WXUQ LQSXW � 21 DQG 2))� 7KH RULJLQ LV GHWHUPLQHG E\
WXUQLQJ WKH RULJLQ LQSXW �< D[LV H[WHUQDO LQSXW� LV WXUQHG 21 DQG 2))�
:KHQ WKH RULJLQ KDV EHHQ GHWHUPLQHG� ELW QR� �� �IRU WKH < D[LV� DQG ELW QR� ��
�IRU WKH ; D[LV� VKRXOG OLJKW DW WKH 2XWSXW 8QLW·V GLVSOD\�

�� 3RVLWLRQLQJ �DW IL[HG VSHHG� 7XUQ LQSXW � 21 DQG 2)) WR URWDWH WKH ;�D[LV PRWRU IRU RQH UHYROXWLRQ LQ WKH &:
GLUHFWLRQ DW D VSHHG RI � .SSV� $IWHU SRVLWLRQLQJ� ELW QR� � VKRXOG OLJKW DW WKH
2XWSXW 8QLW·V GLVSOD\�
7XUQ LQSXW � 21 DQG 2)) WR URWDWH WKH <�D[LV PRWRU IRU RQH UHYROXWLRQ LQ WKH &:
GLUHFWLRQ DW D VSHHG RI � .SSV� $IWHU SRVLWLRQLQJ� ELW QR� � VKRXOG OLJKW DW WKH
2XWSXW 8QLW·V GLVSOD\�

�� 3RVLWLRQLQJ �ZLWK VSHHG FKDQJH� 7XUQ LQSXW � 21 DQG 2)) WR URWDWH WKH ;�D[LV PRWRU IRU WKUHH UHYROXWLRQV LQ WKH
&&: GLUHFWLRQ� 7KLV WLPH WKH VSHHG VKRXOG FKDQJH ZLWK HDFK UHYROXWLRQ IURP �
.SSV WR � .SSV WR � .SSV� $W WKH 2XWSXW 8QLW·V GLVSOD\� D GLIIHUHQW ELW QR� VKRXOG
OLJKW ZLWK HDFK UHYROXWLRQ �ILUVW ELW QR� �� WKHQ �� WKHQ ��� $IWHU SRVLWLRQLQJ� ELW QR� �
VKRXOG EH OLW�
7XUQ LQSXW � 21 DQG 2)) WR URWDWH WKH ;�D[LV PRWRU IRU WKUHH UHYROXWLRQV LQ WKH
&&: GLUHFWLRQ� $V ZLWK WKH ; D[LV� WKH VSHHG VKRXOG FKDQJH ZLWK HDFK UHYROXWLRQ
IURP � .SSV WR � .SSV WR � .SSV� $W WKH 2XWSXW 8QLW·V GLVSOD\� D GLIIHUHQW ELW QR�
VKRXOG OLJKW ZLWK HDFK UHYROXWLRQ �ILUVW ELW QR� �� WKHQ �� WKHQ ��� $IWHU SRVLWLRQLQJ�
ELW QR� � VKRXOG EH OLW�

�� %RWK D[HV UHWXUQLQJ WR WKH RULJLQ
VLPXOWDQHRXVO\

7XUQ LQSXW � 21 DQG 2)) WR RSHUDWH ERWK D[HV VLPXOWDQHRXVO\� %RWK WKH ; D[LV
DQG WKH < D[LV VKRXOG URWDWH WZR WLPHV LQ WKH &: GLUHFWLRQ� DW D VSHHG RI � .SSV�
DQG UHWXUQ WR WKH RULJLQ� $W WKH 2XWSXW 8QLW·V GLVSOD\� ELW QRV� �� DQG �� VKRXOG
WXUQ 21 DJDLQ WR LQGLFDWH WKH RULJLQ�

$IWHU DOO RI WKH LWHPV RXWOLQHG DERYH KDYH EHHQ FKHFNHG� WKH WULDO RSHUDWLRQ
ZLOO EH FRPSOHWH� 7R UHSHDW WKH SURFHGXUH� \RX FDQ HLWKHU D� VWDUW DJDLQ IURP
LWHP � RU E� WXUQ WKH SRZHU VXSSO\ RII DQG WKHQ RQ DJDLQ DQG WKHQ VWDUW DJDLQ
IURP WKH EHJLQQLQJ �L�H�� IURP LWHP ���

1RWHV �� :KHQ WKH 3& LV SODFHG LQ 021,725 PRGH RU 581 PRGH� LI ELW QRV� � DQG
�� OLJKW DW WKH 2XWSXW 8QLW·V GLVSOD\ LW LQGLFDWHV D V\VWHP HUURU� ,I WKDW
VKRXOG RFFXU� WXUQ RII WKH SRZHU VXSSO\ DQG UHFKHFN WKH ZLULQJ�

7ULDO 2SHUDWLRQ 6HFWLRQ ���



��

�� :KLOH WXUQLQJ 21 LQSXWV � WKURXJK �� LI ELW QRV� � DQG �� OLJKW DW WKH 2XW�
SXW 8QLW·V GLVSOD\ LW LQGLFDWHV D FRPPDQG HUURU� ,I WKDW VKRXOG RFFXU� SODFH
WKH 3& LQ 352*5$0 PRGH DQG FKHFN IRU PLVWDNHV LQ WKH SURJUDP�

�� 7KLV WULDO RSHUDWLRQ IRUPDW FDQ DOVR EH XVHG WR FKHFN RULJLQ VHDUFK SDW�
WHUQV� H[WHUQDO LQSXW IXQFWLRQV� DQG RWKHU VLPSOH IXQFWLRQV�

7ULDO 2SHUDWLRQ 6HFWLRQ ���



��

6(&7,21 �
'DWD &RQILJXUDWLRQ

%HIRUH H[HFXWLQJ SRVLWLRQLQJ DFWLRQV� \RX PXVW HQWHU WKH QHFHVVDU\ GDWD LQWR WKH ((3520 RI WKH 3RVLWLRQ &RQWURO 8QLW�
7KH &����1&����( 3RVLWLRQ &RQWURO 8QLW KDV D ODUJH GDWD FDSDFLW\� 7KH ((3520 FDQ VWRUH GDWD IRU ��� SRVLWLRQLQJ
DFWLRQV� ��� VSHHGV� �� SDUDPHWHUV� �� GZHOO WLPHV� DQG �� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV SHU D[LV� <RX FDQ VHW GDWD
PRVW FRQYHQLHQWO\ ZLWK WKH 7HDFKLQJ %R[� EXW LW LV DOVR SRVVLEOH WR VHQG GDWD IURP WKH 3& WR WKH 3RVLWLRQ &RQWURO 8QLW�

'DWD LV DXWRPDWLFDOO\ WUDQVIHUUHG IURP ((3520 WR 5$0 ZKHQ WKH 3RVLWLRQ &RQWURO 8QLW LV SRZHUHG XS� 7KH FRPPDQGV
WUDQVIHUUHG IURP WKH '0 DUHD RI WKH 3& �VHH 6HFWLRQ � &RPPDQGV IRU GHWDLOV� FRQWDLQ VHWWLQJV ZKLFK DFFHVV WKLV GDWD�

��� 2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'DWD $OORFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ 'ZHOO 7LPHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ 6\QFKURQRXV 3RVLWLRQLQJ $FWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ =RQHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ 6SHHGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ,QLWLDO 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 2YHUYLHZ
7KH 3RVLWLRQ &RQWURO 8QLW �3&8� RXWSXWV FRQWURO YROWDJH SXOVHV WR PRWRU GULY�
HUV� 7KH EDVLF FRQWURO XQLW� WKHUHIRUH� LV WKH SXOVH� FRQWURO YROWDJHV GLIIHU E\
WKH QXPEHU RI SXOVHV WKH\ FRQWDLQ�

3XOVHV DUH VLJQDOV VHQW WR PRWRU GULYHUV WR FRPPDQG SUHFLVH PRWRU PRWLRQ�
,Q RUGHU WR IDFLOLWDWH SURJUDPPLQJ� WKH 7HDFKLQJ %R[ DFFHSWV LQSXW LQ XQLWV RI
SXOVHV� PLOOLPHWHUV �PP�� RU LQFKHV� 7KH W\SH RI XQLW LV VHW ZLWK WKH 7HDFKLQJ
%R[ RU 3& DQG HQWHUHG DW SDUDPHWHU DGGUHVV ��� IRU WKH ; D[LV DQG ��� IRU
WKH < D[LV� 7KH PDJQLWXGH RI WKH SXOVH UDWH LV HQWHUHG DW DGGUHVV ��� IRU WKH
; D[LV DQG ��� IRU WKH < D[LV�

7KH SXOVH UDWH LV HTXLYDOHQW WR GLYLGLQJ WKH PRYHPHQW� [� RI DQ REMHFW DW�
WDFKHG WR D PRWRU E\ WKH QXPEHU RI SXOVHV� Q� UHTXLUHG IRU WKLV PRYHPHQW�
7KH SXOVH UDWH WKXV HTXDOV [�Q� ,Q DFWXDO RSHUDWLRQ� WKH GDWD LQSXW LQ QRUPDO
XQLWV RI GLVWDQFH LV WUDQVODWHG E\ WKH 7HDFKLQJ %R[ VR WKH GDWD LV VWRUHG GL�
UHFWO\ DV SXOVHV�

7KH PRVW FRQYHQLHQW ZD\ WR VHW GDWD LV ZLWK WKH 7HDFKLQJ %R[� 6SHFLILF
PHPRU\ DUHDV LQ WKH 3RVLWLRQ &RQWURO 8QLW DUH GHVLJQDWHG IRU FHUWDLQ W\SHV RI
GDWD� 7KH GDWD SURYLGHV WKH SUHFLVH LQIRUPDWLRQ QHFHVVDU\ WR GULYH D VWHSSLQJ
PRWRU RU VHUYRPRWRU WKURXJK D QXPEHU RI VSHFLILF PRWLRQV� 7KHUH DUH ILYH
W\SHV RI GDWD� SDUDPHWHUV� VSHHGV� GZHOO WLPHV� DFFHOHUDWLRQ DQG GHFHOHUD�
WLRQ WLPHV� DQG SRVLWLRQLQJ DFWLRQV� :KHQ VHWWLQJ GDWD IRU WKH ILUVW WLPH� \RX
PXVW VHW SDUDPHWHUV ILUVW� IROORZHG E\ VSHHGV� GZHOO WLPHV� DFFHOHUDWLRQ DQG
GHFHOHUDWLRQ WLPHV� DQG WKHQ SRVLWLRQLQJ DFWLRQV�

��� 'DWD $OORFDWLRQV
&RPPDQGV� SDUDPHWHUV� VSHHGV� SRVLWLRQLQJ DFWLRQV� GZHOO WLPHV� DQG DFFHO�
HUDWLRQ DQG GHFHOHUDWLRQ WLPHV DUH VWRUHG DW WKH IROORZLQJ DGGUHVVHV� 3RVL�

3XOVH 5DWH

6HWWLQJ 'DWD

'DWD $OORFDWLRQV 6HFWLRQ ���



��

WLRQLQJ DFWLRQV LQFOXGH WKH SRVLWLRQ� VSHHG� DQG RWKHU DWWULEXWHV� 3DUDPHWHUV
FDWHJRULFDOO\ HVWDEOLVK OLPLWV DQG GLUHFWLRQV IRU SRVLWLRQLQJ DFWLRQV�

'DWD 3&8 $GGUHVV 1R� RI 3& :RUGV 'HVFULSWLRQ 3HUPLWWHG 6HWWLQJV

3RVLWLRQLQJ
DFWLRQV

��� WR ��� � )RU WKH ; D[LV ����������� SXOVHV �IRU
GHVLUHG SRVLWLRQ�

��� � 8QLW � WR �

��� � 3XOVH UDWH �� WR ������� [���� �XQLW�
SXOVH�

��� � 5RWDWLRQ GLUHFWLRQ � RU �

��� � (QFRGHU W\SH � RU � DQG �� �� �

��� � *DLQ �� WR ���� [ �� m9�SXOVH

��� � ,Q�SRVLWLRQ ]RQH � WR ��� SXOVHV

��� � %DFNODVK FRPSHQVDWLRQ � WR ����� SXOVHV

��� � 6WURNH OLPLW ��� � WR ���������� SXOVHV

3DUDPHWHUV ��� � 6WURNH OLPLW �ï� � WR ���������� SXOVHV

��� � =RQH VHWWLQJ � WR ����� SXOVHV

��� � +RPH VKLIW �������� SXOVHV

��� � 0D[LPXP VSHHG � WR ������� SSV

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

��� � 2ULJLQ VHDUFK GLUHFWLRQ � RU �

��� � 2ULJLQ FRPSHQVDWLRQ �������� SXOVHV

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

��� � 2ULJLQ VHDUFK DFFHO��GHFHO� � WR �

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

��� � ([WHUQDO LQWHUUXSW � WR ������ SXOVHV

��� � :LULQJ FKHFN &KHFN WLPH� � WR ��� PV
&KHFN SXOVHV� � WR ���

��� � ([WHUQDO RXWSXW FRQWURO &RXQWHU� �� WR ������ S

'ZHOO WLPHV ��� WR ��� � )RU WKH ; D[LV � WR ����� PV �LQ ���PV
LQFUHPHQWV�

$FFHOHUDWLRQ�
'HFHOHUDWLRQ

��� WR ��� � )RU WKH ; D[LV �� WR ����� PV �LQ ���PV
LQFUHPHQWV�

6\QFKURQRXV
SRVLWLRQLQJ

��� WR ��� � )RU WKH ; D[LV � WR ����������� SXOVHV

=RQH GDWD ��� WR ��� � )RU WKH ; D[LV � WR ����������� SXOVHV

3RVLWLRQLQJ ��� WR ��� � )RU WKH < D[LV ����������� SXOVHV �IRU
GHVLUHG SRVLWLRQ�

3DUDPHWHUV ��� WR ��� � RU � )RU WKH < D[LV� DQDORJRXV WR
��� WR ��� IRU ; D[LV

�

'ZHOO WLPHV ��� WR ��� � )RU WKH < D[LV � WR ����� PV �LQ ���PV
LQFUHPHQWV�

$FFHOHUDWLRQ�
'HFHOHUDWLRQ

��� WR ��� � )RU WKH < D[LV �� WR ����� PV �LQ ���PV
LQFUHPHQWV�

6\QFKURQRXV
SRVLWLRQLQJ

��� WR ��� � )RU WKH < D[LV � WR ����������� SXOVHV

=RQH GDWD ��� WR ��� � )RU WKH < D[LV � WR ����������� SXOVHV

6SHHGV ��� WR ��� � 6SHHGV IRU ERWK D[HV � WR ������� SSV �LQ
��SSV LQFUHPHQWV�

'DWD $OORFDWLRQV 6HFWLRQ ���
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��� 6HWWLQJ 3DUDPHWHUV
:KHQ ZULWLQJ GDWD LQWR WKH 3RVLWLRQ &RQWURO 8QLW IRU WKH ILUVW WLPH� \RX PXVW
VWDUW ZLWK SDUDPHWHUV� 7KH ZRUG SDUDPHWHUV� DV XVHG KHUH� KDV D VSHFLILF
PHDQLQJ DQG UHIHUV WR FHUWDLQ GDWD VHWWLQJV �GHVFULEHG EHORZ� ZKLFK GHOLQ�
HDWH SDUWLFXODU DVSHFWV RI RSHUDWLRQ� (DFK SDUDPHWHU LV DOORFDWHG HLWKHU WZR
RU WKUHH ���ELW ZRUGV LQ WKH ((3520� 7KH ILUVW RI WKHVH ZRUGV LV DOZD\V XVHG
WR GHVLJQDWH WKH DGGUHVV� 7KH UHPDLQLQJ RQH RU WZR ZRUGV DUH XVHG WR ZULWH
GDWD VSHFLILF WR WKDW SDUWLFXODU SDUDPHWHU� 7ZR VHWV RI GDWD �RQH IRU HDFK D[LV�
PXVW EH ZULWWHQ IRU HDFK SDUDPHWHU� ;�D[LV SDUDPHWHU DGGUHVVHV DUH QXP�
EHUHG IURP ��� WKURXJK ���� DQG <�D[LV SDUDPHWHU DGGUHVVHV DUH QXPEHUHG
IURP ��� WKURXJK ����

,Q WKH IROORZLQJ H[SODQDWLRQV� WKH DGGUHVVHV IRU ERWK D[HV DUH OLVWHG IRU HDFK
SDUDPHWHU� 7KH WDEOH DERYH SURYLGHV D FRPSUHKHQVLYH OLVWLQJ RI DGGUHVVHV�
'HIDXOW VHWWLQJV UHIHU WR WKH LQLWLDO GDWD ORDGHG IRU WKH WULDO RSHUDWLRQ� 6HH ����
,QLWLDO 'DWD IRU D FRPSUHKHQVLYH OLVWLQJ RI LQLWLDO GDWD VHWWLQJV�

7KH IROORZLQJ GDWD LV IRU VHWXS ZLWKLQ WKH 3& IRU WUDQVIHUV� ,I WKH 7HDFKLQJ %R[
�&����78����(� LV WR EH XVHG� VHH WKH 6HFWLRQ �� 7HDFKLQJ %R[ 2SHUDWLRQV�
7KH GDWD ZLWKLQ WKH SDUHQWKHVHV FRQWDLQV WKH 3&8 DGGUHVV IRU WKH GDWD EHLQJ
GHVFULEHG�

'HVLJQDWHV WKH XQLW WR EH XVHG ZLWK WKH 7HDFKLQJ %R[� �,QWHUQDO SURFHVVLQJ LQ
WKH 3& LV H[HFXWHG LQ SXOVH XQLWV��

$GGUHVV

� :RUG � :RUG

� � ��

8
QL
W

3XOVH� � PP� � ,QFK� � �'HIDXOW� ��

'HWHUPLQHV WKH DPRXQW RI ZRUNSLHFH PRYHPHQW �ZLWK WKH VHOHFWHG XQLW� SHU
SXOVH� )RU SUHFLVLRQ� WKH VHWWLQJ DOORZV IRU � GLJLWV EH\RQG WKH GHFLPDO SRLQW�
KRZHYHU� WKH IRXUWK GLJLW PD\ EH URXQGHG RII ZKHQ GDWD LV FRQYHUWHG IURP
PLOOLPHWHUV�

3UHYLRXVO\ VHW SDUDPHWHUV GR QRW FKDQJH WKHLU YDOXH ZKHQ WKH SXOVH UDWH
FKDQJHV� $OZD\V UHFRQILUP DIIHFWHG SDUDPHWHUV ZKHQ \RX FKDQJH WKH SXOVH
UDWH� DV D JHQHUDO UXOH� DOZD\V VHW WKH SXOVH UDWH ILUVW� 3DUDPHWHUV GHILQHG
XQGHU D IRUPHU SXOVH UDWH ZLOO EH LJQRUHG�

&DXWLRQ $ SXOVH UDWH VHWWLQJ RI � �LI WKH SDUDPHWHU DUH DOO FOHDUHG� IRU LQVWDQFH� ZLOO
DFWXDOO\ DVVLJQ WKH GHIDXOW SXOVH UDWH RI �������

� :RUG

� � �

� :RUG

3XOVH UDWH

� :RUG

6HWWLQJ UDQJH�
������ WR ������ XQLW�SXOVH
�'HIDXOW� �������

$GGUHVV �

'HFLPDO SRLQW

&DXWLRQ

8QLW
�; D[LV� ���� < D[LV� ����

3XOVH 5DWH
�; D[LV� ���� < D[LV� ����

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���
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5HODWHV WR WKH SRVLWLRQ ILHOG VLJQ ELW� 7KLV SDUDPHWHU GHVLJQDWHV WKH FRQWURO
YROWDJH DV SRVLWLYH RU QHJDWLYH� 7KH SRVLWLRQ ILHOG VLJQ HVWDEOLVKHV WKH SRVL�
WLRQ ILHOG DV SRVLWLYH RU QHJDWLYH�

5
R
WD
WL
R
Q

G
LU
H
F
WL
R
Q

� :RUG

� � �

� :RUG

$GGUHVV �

3RVLWLYH YROWDJH RXWSXW IRU KLJKHU SRVLWLRQ� �

1HJDWLYH YROWDJH RXWSXW IRU KLJKHU SRVLWLRQ� �

7KH IROORZLQJ WDEOH VKRZV WKH UHODWLRQVKLS EHWZHHQ WKH VLJQ GHVLJQDWHG IRU
WKH SRVLWLRQLQJ DFWLRQ� WKH URWDWLRQ GLUHFWLRQ GHVLJQDWHG DERYH� WKH PRWRU GULY�
HU YROWDJH� DQG WKH GLUHFWLRQ RI PRWRU URWDWLRQ�

3RVLWLRQ ILHOG VLJQ 5RWDWLRQ GLUHFWLRQ 'LUHFWLRQ RI
PRWRU RSHUDWLRQ

'ULYHU FRQWURO
YROWDJH

5HVXOWLQJ URWDWLRQ

3RVLWLYH �LQ GLUHFWLRQ RI 3RVLWLYH YROWDJH ��� &: 3RVLWLYH &:
LQFUHDVLQJ DEVROXWH &&: 3RVLWLYH &&:
SRVLWLRQV� 1HJDWLYH YROWDJH ��� &: 1HJDWLYH &:

&&: 1HJDWLYH &&:
1HJDWLYH �LQ GLUHFWLRQ RI 3RVLWLYH YROWDJH ��� &: 3RVLWLYH &:
GHFUHDVLQJ DEVROXWH &&: 3RVLWLYH &&:
SRVLWLRQV� 1HJDWLYH YROWDJH ��� &: 1HJDWLYH &:

&&: 1HJDWLYH &&:

1HJDWLYH UDQJH 3RVLWLYH UDQJH

'HFUHDVLQJ DEVROXWH SRVLWLRQ ,QFUHDVLQJ DEVROXWH SRVLWLRQ

������������ ����������
�RULJLQ�

,QFUHDVLQJ SRVLWLRQV
'HWHUPLQH LQ WKLV DUHD LI D SRVLWLYH RU
QHJDWLYH FRQWURO YROWDJH LV UHTXLUHG�

(UURQHRXV VHWWLQJV IRU WKLV SDUDPHWHU FDQ FDXVH WKH VHUYRPRWRU V\VWHP WR
UXQ RXW RI FRQWURO� &KDQJH WKHVH VHWWLQJV LPPHGLDWHO\ DIWHU WXUQLQJ RQ SRZHU
ZKHQ WKH PRWRU LV QRW HQJDJHG WR D ORDG�

5RWDWLRQ 'LUHFWLRQ
�; D[LV� ���� < D[LV� ����

&DXWLRQ

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���
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7KLV SDUDPHWHU GHWHUPLQHV HQFRGHU FKDUDFWHULVWLFV�

� 3RVLWLYH SRODULW\

� 1HJDWLYH SRODULW\

3
X
OV
H

P
X
OW
LS
OLH
U

� :RUG� :RUG � :RUG

� 0XOWLSOLHU �

� 0XOWLSOLHU �

� 0XOWLSOLHU �

'HIDXOW� ���
�3RVLWLYH SRODULW\� SRVLWLYH ORJLF�
PXOWLSOLHU ��

�$GGUHVV �
$
�%
S
K
D
V
H

�

,Q FDVH RI UHYHUVHG ZLULQJ IRU WKH SKDVH�GLIIHUHQFH VLJQDOV IURP WKH HQFRGHU�
VZLWFK EHWZHHQ $ SKDVH DQG % SKDVH WR UHFHLYH IHHGEDFN SXOVHV�

6HOHFW �� �� RU � IRU WKH SXOVH PXOWLSOLHU GHSHQGLQJ RQ ZKDW W\SH RI SKDVH�GLI�
IHUHQFH VLJQDOV �3KDVHV $ DQG %� \RX UHTXLUH IURP WKH IHHGEDFN SXOVHV� 0XO�
WLSOLHU � VHWV WKH PRWRU UHVROXWLRQ HTXDO WR WKH HQFRGHU UHVROXWLRQ� 7KLV PHDQV
DQ HQFRGHU ZLWK D UHVROXWLRQ RI ����� SXOVHV�UHYROXWLRQ FRQQHFWHG WR D PRWRU
FRQWUROV PLQLPXP PRWRU URWDWLRQ XQLWV LQ ������� UHYROXWLRQ LQFUHPHQWV� :LWK
0XOWLSOLHU � IRU H[DPSOH� IRU IHHGEDFN SXOVHV LQ WKH &: GLUHFWLRQ WKH ILJXUH
EHORZ VKRZV WKH JHQHUDWLRQ RI IHHGEDFN SXOVHV DW WKH WUDLOLQJ HGJH RI 3KDVH
$ ZKHQ 3KDVH % LV KLJK�

3KDVH �$�
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H
G
E
D
F
N
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X
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H
V
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R
P

WK
H
H
Q
F
R
G
H
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3XOVHV
ZLWK
GLUHFWLRQ
GHWHUPLQHG
E\ 3&8

0XOWLSOLHU �

3KDVH �%�

)HHGEDFN SXOVHV

�&: GLUHFWLRQ�

&DXWLRQ 7KH 1&����(·V PD[LPXP UHVSRQVH IUHTXHQF\ RI ��� NSSV DSSOLHV WR 0XOWLSOL�
HU �� ,I 0XOWLSOLHU � LV XVHG� WKHQ WKH PD[LPXP UHVSRQVH IUHTXHQF\ GURSV WR
��� RI ��� �L�H�� WR �� NSSV��

0XOWLSOLHU � DQG 0XOWLSOLHU � SURYLGH GRXEOH DQG TXDGUXSOH UHVROXWLRQV RI WKH
HQFRGHU IRU WKH PRWRU� UHVSHFWLYHO\� ,I DQ HQFRGHU ZLWK D UHVROXWLRQ RI �����
SXOVHV�UHYROXWLRQ LV FRQQHFWHG WR D PRWRU� WKH HQFRGHU FRQWUROV PLQLPXP PR�

(QFRGHU 7\SH
�; D[LV� ���� < D[LV� ����

$�% 3KDVH

3XOVH 0XOWLSOLHU

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���
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WRU URWDWLRQ XQLWV LQ ������� UHYROXWLRQ LQFUHPHQWV IRU 0XOWLSOLHU � DQG LQ
������� UHYROXWLRQ LQFUHPHQWV IRU 0XOWLSOLHU �� 7KH UHVSHFWLYH SUHFLVLRQV GRX�
EOH DQG TXDGUXSOH� EXW VSHHGV GURS UHVSHFWLYHO\ WR ��� DQG ����
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3XOVHV
ZLWK
GLUHFWLRQ
GHWHUPLQHG
E\ 3&8

0XOWLSOLHU �

3KDVH �$�

3KDVH �%�

)HHGEDFN
SXOVHV
�&: GLUHFWLRQ�

3XOVHV
ZLWK
GLUHFWLRQ
GHWHUPLQHG
E\ 3&8

0XOWLSOLHU �

3KDVH �$�

3KDVH �%�

)HHGEDFN
SXOVHV
�&: GLUHFWLRQ�

:LWK 0XOWLSOLHU �� IHHGEDFN SXOVHV DUH JHQHUDWHG DW WKH OHDGLQJ HGJH RI
3KDVH $ ZKHQ 3KDVH % LV ORZ DQG DW WKH WUDLOLQJ HGJH RI 3KDVH $ ZKHQ
3KDVH % LV KLJK� :LWK 0XOWLSOLHU �� IHHGEDFN SXOVHV DUH JHQHUDWHG LQ DGGLWLRQ
DW WKH OHDGLQJ HGJH RI 3KDVH % ZKHQ 3KDVH $ LV KLJK DQG DW WKH WUDLOLQJ HGJH
RI 3KDVH % ZKHQ 3KDVH $ LV ORZ�

&KDQJH WKH PXOWLSOLHU SDUDPHWHU LPPHGLDWHO\ DIWHU SRZHU 21 RU RULJLQ
VHDUFK� &KDQJLQJ LW DW RWKHU WLPHV PD\ FDXVH WKH PRWRU WR PRYH WR LWV QHZ
´FXUUHQW SRVLWLRQµ DW KLJK VSHHG EDVHG RQ WKH QHZ PXOWLSOLHU�

'HVLJQDWHV WKH YROWDJH RXWSXW SHU SXOVH� $OVR VHWV ZKHWKHU WKH FRQWHQWV RI
WKH HUURU FRXQWHU DUH WR EH UHDG LQ WKH VWDWXV DUHD�

� :RUG � :RUG

8QLW� �� m9�SXOVH
5DQJH� � WR ���
�'HIDXOW� ����

*DLQ$GGUHVV �

(UURU FRXQWHU YDOXH
�� 'R QRW UHDG
�� 5HDG
�'HIDXOW� ��

&DXWLRQ

*DLQ
�; D[LV� ���� < D[LV� ����

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���
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,I WKH HUURU FRXQWHU YDOXH LV VHW WR EH UHDG� WKH YDOXH ZLOO EH RXWSXW LQ HLJKW
GLJLWV %&' WR ZRUGV �� WKURXJK �� �LQ WKH GDWD UHDG DUHD� LQ WKH VWDWXV DUHD�
�,I RQO\ RQH D[LV LV XVHG� WKHQ WKH YDOXH ZLOO RQO\ EH UHDG WR ZRUGV �� DQG ����
7KH IROORZLQJ FKDUW VKRZV WKH DOORFDWLRQ LQ ZRUGV �� WKURXJK �� ZKHQ ERWK
D[HV DUH XVHG� 1RWH WKDW WKH OHDGLQJ ZRUG RI WKH GDWD UHDG DUHD FKDQJHV DF�
FRUGLQJ WR KRZ PDQ\ D[HV WKH YDOXH LV UHDG IRU�

� /HDGLQJ ZRUG ZKHQ UHDG IRU ERWK D[HV� ��
� /HDGLQJ ZRUG ZKHQ UHDG IRU RQH D[LV� ��
� /HDGLQJ ZRUG ZKHQ QRW UHDG IRU HLWKHU D[LV� ��

�� �� � ��� �� �� �� � � � �� � � �
:G

��

��

��

��

�� /HDGLQJ ZRUG RI GDWD UHDG DUHD

; D[LV

< D[LV

;� D[LV VLJQ

<� D[LV VLJQ

; D[LV ���

; D[LV ���

; D[LV ��� ; D[LV ���

; D[LV ��� ; D[LV ���

< D[LV ���

; D[LV ���

< D[LV ���

< D[LV ��� < D[LV ���

< D[LV ���

< D[LV ��� < D[LV ���

7XUQ ELW QR� �� 21 RU 2)) WR VHW WKH VLJQ WR PLQXV RU SOXV UHVSHFWLYHO\�

�� �� �� ��

� � �

�� 3OXV
�� 0LQXV

,I WKH JDLQ LV WRR ORZ� LW ZLOO UHGXFH WKH UHVSRQVLYHQHVV RI WKH PRWRU DQG WKH
PRWRU ZLOO QRW EH DEOH WR DFKLHYH WKH GHVLUHG DFFHOHUDWLRQ� ,I WKH JDLQ LV WRR
KLJK� YLEUDWLRQ RU RWKHU LUUHJXODULWLHV ZLOO UHVXOW�

&KHFNV WKH HUURU FRXQWHU FRXQW RI WKH VHUYR V\VWHP� :KHQ WKH FRXQW LQ WKH
HUURU FRXQWHU UHDFKHV WKH YDOXH VHW KHUH� WKH FRUUHVSRQGLQJ ,Q 3RVLWLRQ IODJ
WXUQV 21 DQG UHOD\V WKLV FRQGLWLRQ H[WHUQDOO\� 7KH IODJ UHPDLQV 21 DV ORQJ DV
WKH FRXQW UHPDLQV EHORZ WKH LQ�SRVLWLRQ ]RQH� 7KLV IODJ ZLOO QRW WXUQ 21 ZKLOH
SXOVHV DUH EHLQJ LQSXW LQWR WKH HUURU FRXQWHU UHJDUGOHVV RI WKH YDOXH RI WKH
FRXQWHU�

� :RUG � :RUG

,Q�SRVLWLRQ
]RQH

5DQJH� � WR ��� SXOVHV
�'HIDXOW� ���

$GGUHVV ��

7KH IROORZLQJ GLDJUDP DQG WLPLQJ FKDUW VKRZ WKH UHODWLRQVKLSV EHWZHHQ WKH
HUURU FRXQWHU FRXQW� WKH LQ�SRVLWLRQ ]RQH� WKH ,Q�SRVLWLRQ )ODJ� DQG RWKHU SRVL�
WLRQLQJ IODJV� $V VKRZQ EHORZ� SRVLWLRQLQJ LV FRQVLGHUHG FRPSOHWH ZKHQ WKH

1RWH

,Q�3RVLWLRQ =RQH
�; D[LV� ���� < D[LV� ����

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���
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FRXQW LQ WKH HUURU FRXQWHU LV OHVV WKDQ RU HTXDO WR WKH YDOXH VHW IRU WKH LQ�SRVL�
WLRQ ]RQH� $W WKDW SRLQW WKH 3RVLWLRQLQJ &RPSOHWHG )ODJ WXUQV 21�

,Q�SRVLWLRQ ]RQH
VHWWLQJ

&RXQW LQ
HUURU FRXQWHU

7LPH

,Q�SRVLWLRQ
)ODJ

21
2))

,Q�SRVLWLRQ
)ODJ

3RVLWLRQLQJ
)ODJ

3RVLWLRQLQJ
&RPSOHWHG )ODJ

6WRSSHG
)ODJ

'HVLUHG
SRVLWLRQ

:LWKLQ WKH
LQ�SRVLWLRQ ]RQH
VHWWLQJ

&RXQW LQ
HUURU FRXQWHU

%DFNODVK UHIHUV WR WKH DPRXQW RI PHFKDQLFDO SOD\ SUHVHQW LQ JHDUV� 7KH
PHVKLQJ WROHUDQFH LQ WKH VLWXDWLRQ VKRZQ EHORZ ZRXOG EHFRPH D SUREOHP LI
WKH QH[W SRVLWLRQLQJ DFWLRQ ZHUH LQ WKH UHYHUVH GLUHFWLRQ� *HQHUDOO\� FRPSHQ�
VDWLRQ LV QHFHVVDU\ ZKHQHYHU WKH GLUHFWLRQ FKDQJHV�

� :RUG � :RUG

5DQJH� � WR ����
�'HIDXOW� ��

%DFNODVK

%DFNODVK
FRPSHQVDWLRQ

$GGUHVV �

'HVLJQDWHV WKH OLPLW LQ SXOVHV IRU SRVLWLYH �� DUHD� SRVLWLRQLQJ DFWLRQV� $ SRVL�
WLRQLQJ DFWLRQ LV SRVLWLYH RU QHJDWLYH GHSHQGLQJ RQ WKH VHWWLQJ RI WKH VLJQ ELW
LQ WKH $WWULEXWH � ILHOG� 7R SUHYHQW RYHUUXQQLQJ RI WKH PRWRU� DQ HUURU RFFXUV

%DFNODVK &RPSHQVDWLRQ
�; D[LV� ���� < D[LV� ����

6WURNH /LPLW ���
�; D[LV� ���� < D[LV� ����

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���



��

ZKHQ H[HFXWLRQ RI SRVLWLRQLQJ DFWLRQV EH\RQG WKH VHW YDOXH LV DWWHPSWHG�
7KLV SDUDPHWHU RFFXSLHV WZR ZRUGV IRU D PD[LPXP ��GLJLW HQWU\�

� :RUG � :RUG � :RUG

5DQJH� � WR ���������� SXOVHV
�'HIDXOW� ��������

6WURNH OLPLW ���$GGUHVV �

:LWK ERWK VWURNH OLPLWV DW � �GHIDXOW VHWWLQJV�� WKH VWURNH OLPLWV DUH QRW HIIHF�
WLYH� L�H�� PRWRU RYHUUXQ FDQQRW EH SUHYHQWHG ZLWK VXFK VHWWLQJV� )XUWKHUPRUH�
WKH VWURNH OLPLW UHPDLQV XQFKHFNHG IRU -2* DQG SXOVH RSHUDWLRQV DQG IRU
SRLQWV SDVVHG GXULQJ FLUFXODU DUF LQWHUSRODWLRQ�

'HVLJQDWHV WKH OLPLW LQ SXOVHV IRU QHJDWLYH �ï DUHD� SRVLWLRQLQJ DFWLRQV� $ SR�
VLWLRQLQJ DFWLRQ LV SRVLWLYH RU QHJDWLYH GHSHQGLQJ RQ WKH VHWWLQJ RI WKH VLJQ ELW
LQ WKH $WWULEXWH � ILHOG� 7R SUHYHQW RYHUUXQQLQJ RI WKH PRWRU� DQ HUURU RFFXUV
ZKHQ H[HFXWLRQ RI SRVLWLRQLQJ DFWLRQV EH\RQG WKH VHW YDOXH LV DWWHPSWHG�
7KLV SDUDPHWHU RFFXSLHV � ZRUGV IRU D PD[LPXP ��GLJLW HQWU\�

:LWK ERWK VWURNH OLPLWV DW � �GHIDXOW VHWWLQJV�� WKH VWURNH OLPLWV DUH QRW HIIHF�
WLYH� WKHUHIRUH� PRWRU RYHUUXQ FDQQRW EH SUHYHQWHG ZLWK VXFK VHWWLQJV� )XU�
WKHUPRUH� WKH VWURNH OLPLW UHPDLQV XQFKHFNHG IRU -2* DQG SXOVH RSHUDWLRQV
DQG IRU SRLQWV SDVVHG GXULQJ FLUFXODU DUF LQWHUSRODWLRQ�

� :RUG � :RUG � :RUG

5DQJH� � WR ���������� SXOVHV
�'HIDXOW� ��������

6WURNH OLPLW �ï�$GGUHVV �

6HWV WKH DFFHOHUDWLRQ ]RQH DQG GHFHOHUDWLRQ ]RQH SXOVH FRXQWV� <RX FDQ XVH
WKHVH ]RQHV WR FKHFN WKH DPRXQW RI PRYHPHQW GXULQJ DFFHOHUDWLRQ DQG GH�
FHOHUDWLRQ�

� :RUG � :RUG � :RUG

5DQJH� � WR ����� SXOVHV
�'HIDXOW� ����

5DQJH� � WR ����� SXOVHV
�'HIDXOW� ����

$FFHOHUDWLRQ
]RQH

'HFHOHUDWLRQ
]RQH

$GGUHVV �

6HW WKH DFFHOHUDWLRQ ]RQH LQ RUGHU WR FKHFN WKH DPRXQW RI PRYHPHQW IURP
WKH SRVLWLRQLQJ VWDUWLQJ SRLQW� 7KH $FFHOHUDWLRQ =RQH IODJ UHPDLQV 21 ZKLOH

&DXWLRQ

6WURNH /LPLW �ï�
�; D[LV� ���� < D[LV� ����

&DXWLRQ

=RQH 6HWWLQJ �; D[LV� ���� <
D[LV� ����

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���
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WKH SRVLWLRQLQJ DFWLRQ H[HFXWHV WKH QXPEHU RI SXOVHV VHW IRU WKH DFFHOHUDWLRQ
]RQH� 6LPLODUO\ WKH 'HFHOHUDWLRQ =RQH IODJ ZLOO VWD\ 21 ZKLOH WKH SRVLWLRQLQJ
DFWLRQ H[HFXWHV WKH QXPEHU RI SXOVHV LQ WKH GHFHOHUDWLRQ ]RQH� 7KH $FFHOHU�
DWLRQ =RQH DQG 'HFHOHUDWLRQ =RQH IODJV DUH 2)) EHIRUH DQG DIWHU WKH VWDUW
DQG HQG SRVLWLRQLQJ SRLQWV� 7KH\ DUH 21 RQO\ GXULQJ SDUW RI WKH SRVLWLRQLQJ
DFWLRQ� 7KH ]RQH VHWWLQJ SDUDPHWHU LV LQYDOLG GXULQJ FLUFXODU DUF LQWHUSRODWLRQ�
7KLV SDUDPHWHU LV HIIHFWLYH IRU VLQJOH�D[LV SRVLWLRQLQJ DQG IRU VWUDLJKW�OLQH LQ�
WHUSRODWLRQ RQO\�

$FFHOHUDWLRQ

]RQH

'HFHOHUDWLRQ
]RQH

3RVLWLRQLQJ

VWDUW SRLQW

3RVLWLRQLQJ

HQG SRLQW

$FFHOHUDWLRQ =RQH
IODJ VHW

'HFHOHUDWLRQ =RQH
IODJ VHW

$GGUHVV ������������

3RVLWLRQLQJ
VWDUW SRLQW

3RVLWLRQLQJ
HQG SRLQW

$FFHOHUDWLRQ =RQH
IODJ VHW

'HFHOHUDWLRQ =RQH
IODJ VHW

,Q D VHULHV RI FRQWLQXRXV SRVLWLRQLQJ DFWLRQV �FRPSOHWLRQ FRGHV  �� WKH DF�
FHOHUDWLRQ ]RQH LV HIIHFWLYH IRU WKH ILUVW SRVLWLRQLQJ DFWLRQ RQO\� WKH GHFHOHUD�
WLRQ ]RQH� IRU WKH ODVW SRVLWLRQLQJ DFWLRQ RQO\�

<RX FDQ XVH KRPH VKLIW WR DGG D GHVLJQDWHG QXPEHU RI SXOVHV WR DQ\ SRVL�
WLRQLQJ DFWLRQ ZLWKRXW DIIHFWLQJ WKH RULJLQ� ,I +6)7 �WKH KRPH VKLIW FRPPDQG�
KDV EHHQ H[HFXWHG WR HQDEOH KRPH VKLIW� WKH VSHFLILHG SRVLWLRQLQJ DFWLRQ ZLOO
VKLIW SRVLWLRQV E\ WKH DPRXQW RI SXOVHV VHW LQ WKLV SDUDPHWHU� 5HIHU WR 6HFWLRQ
� &RPPDQGV IRU GHWDLOV RQ +6)7�
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� :RUG � :RUG � :RUG

+RPH 6KLIW

5DQJH� � WR ������� SXOVHV
�'HIDXOW� �������

� 3RVLWLYH
� 1HJDWLYH

'HIDXOW� �

�$GGUHVV �

,Q WKH ILJXUH EHORZ IRU H[DPSOH� WKH SDUDPHWHU LV VHW WR VKLIW SRVLWLRQLQJ E\
��� SXOVHV� ,I WKH +6)7 LV HQDEOHG IRU SRVLWLRQLQJ IURP 3� WR 3� DQG WR 3�
�VROLG OLQH�� WKHQ SRVLWLRQLQJ JRHV WR �3� � ���� DQG WR �3� � ���� �EURNHQ

+RPH 6KLIW
�; D[LV� ���� < D[LV� ����

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���
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OLQH�� +RPH VKLIW LV QRW HIIHFWLYH IRU DEVROXWH SRVLWLRQV RI �� L�H�� PRYHV WR WKH
RULJLQ�

3� 3� 3� 3��3������

�3������

2ULJLQ

'HILQHV WKH PD[LPXP VSHHG XVHG� <RX FDQ VHW WKLV SDUDPHWHU WR SUHYHQW
RYHUUXQQLQJ RI WKH PRWRU� 7KH VSHHG VHW KHUH ZLOO EH WKH PD[LPXP DW ZKLFK
WKH PRWRU ZLOO UXQ� HYHQ LI D FRPPDQG LV H[HFXWHG ZLWK D GDQJHURXVO\ KLJK
VSHHG VHW E\ PLVWDNH� 7KH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV DOVR PDNH
XVH RI WKLV SDUDPHWHU�

� :RUG

�

� :RUG � :RUG

0D[LPXP 6SHHG

� WR ������� SSV
�'HIDXOW� �������

$GGUHVV �

7HDFKLQJ %R[ VSHHG FRHIILFLHQW
��� ���� �� ���� �� ���� HWF��
'HIDXOW� �

:KHQ SRVLWLRQLQJ LV H[HFXWHG IURP WKH 7HDFKLQJ %R[� WKH 7HDFKLQJ %R[
VSHHG FRHIILFLHQW DOORZV SRVLWLRQLQJ WR EH FDUULHG RXW DW D VSHFLILHG IUDFWLRQ RI
WKH VSHHG WKDW KDV EHHQ VHW�

&DXWLRQ ,I WKH 7HDFKLQJ %R[ VSHHG FRHIILFLHQW LV VHW WR ´��µ WKHQ LW ZLOO EH UHJDUGHG DV
D ��� VHWWLQJ� DQG SRVLWLRQLQJ ZLOO EH FDUULHG RXW DW WKH VSHHG WKDW KDV EHHQ
VHW�

'HILQHV WKH VSHHG DQG WKH DFFHOHUDWLRQ�GHFHOHUDWLRQ SDWWHUQ IRU ZKHQ MRJJLQJ
LV H[HFXWHG IURP WKH 7HDFKLQJ %R[� DQG VHWV WKH QXPEHU RI SXOVHV IRU ZKHQ
LQFKLQJ LV H[HFXWHG IURP WKH 7HDFKLQJ %R[�

� :RUG � :RUG � :RUG

� WR ������ SSV
�'HIDXOW� ������

-RJJLQJ VSHHG$GGUHVV �

-2* DFFHOHUDWLRQ�GHFHOHUDWLRQ SDWWHUQ
� WR � �'HIDXOW� ��

1XPEHU RI SXOVHV IRU LQFKLQJ
� WR � �'HIDXOW� ��

0D[LPXP 6SHHG
�; D[LV� ���� < D[LV� ����

7HDFKLQJ %R[ 6SHHG
�; D[LV� ���� < D[LV� ����

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���
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'HWHUPLQHV WKH GLUHFWLRQ DSSURDFK IRU DQ RULJLQ VHDUFK� 7KH SRVLWLYH GLUHFWLRQ
PHDQV PRYHPHQW WRZDUG WKH SRVLWLYH ��� SRVLWLRQ ILHOG DUHD� 7KH QHJDWLYH
GLUHFWLRQ PHDQV PRYHPHQW WRZDUG WKH QHJDWLYH �ï� SRVLWLRQ ILHOG DUHD� 7KH
SRVLWLRQ ILHOG VLJQ LV VHW LQ WKH $WWULEXWH � ILHOG RI SRVLWLRQLQJ DFWLRQV� )RU PRUH
GHWDLO RQ HVWDEOLVKLQJ WKH RULJLQ� UHIHU WR 6HFWLRQ � (VWDEOLVKLQJ WKH 2ULJLQ�
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� 3RVLWLYH
� 1HJDWLYH

� :RUG � :RUG

�'HIDXOW� ��

� � �$GGUHVV

&RUUHFWV WKH PHFKDQLFDO RULJLQ GHWHFWHG YLD WKH SKDVH = RULJLQ VHDUFK� 7KHUH
PD\ EH WLPHV ZKHQ WKH PHFKDQLFDO RULJLQ ZKLFK LV GHWHFWHG PD\ QRW EH VXIIL�
FLHQWO\ SUHFLVH� ,Q VXFK FDVHV� \RX FDQ XVH WKLV SDUDPHWHU WR DGG D GHVLJ�
QDWHG QXPEHU RI SXOVHV WR WKH PHFKDQLFDO RULJLQ� 7KH QHZ SRLQW WKHQ EH�
FRPHV WKH RULJLQ� )RU PRUH GHWDLO RQ HVWDEOLVKLQJ WKH RULJLQ� UHIHU WR 6HFWLRQ �
(VWDEOLVKLQJ WKH 2ULJLQ�
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� :RUG � :RUG � :RUG

5DQJH� � WR ������� SXOVHV
�'HIDXOW� ��

'HIDXOW� �

2ULJLQ LQSXW

GHWHFWLRQ

3KDVH = GHWHFWLRQ
0RYHV DW ORZ RULJLQ
VHDUFK VSHHG

0HFKDQLFDO RULJLQ

2ULJLQ FRPSHQVDWLRQ

2ULJLQ FRPSHQVDWLRQ RSHUDWLRQ

2ULJLQ FRPSHQVDWLRQ�$GGUHVV �

2ULJLQ 6HDUFK 'LUHFWLRQ
�; D[LV� ���� < D[LV� ����

2ULJLQ &RPSHQVDWLRQ
�; D[LV� ���� < D[LV� ����

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���
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7KLV VSHHG LV XVHG LQ RULJLQ VHDUFK XQWLO DQ RULJLQ LQSXW LV GHWHFWHG� $Q RULJLQ
VHDUFK VWDUWV ZLWK WKLV KLJK VSHHG DQG FKDQJHV WR WKH ORZ VSHHG ZLWK DQ RUL�
JLQ LQSXW GHWHFWLRQ�

+LJK RULJLQ
VHDUFK VSHHG

2ULJLQ VHDUFK VWDUW
2ULJLQ LQSXW GHWHFWLRQ

3KDVH = GHWHFWLRQ

/RZ RULJLQ
VHDUFK VSHHG

2ULJLQ

� :RUG

� �

� :RUG � :RUG

5DQJH� ��������� SSV
�'HIDXOW� ������

�$GGUHVV +LJK RULJLQ
VHDUFK VSHHG

6HWV WKH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV IRU RULJLQ VHDUFK�

� :RUG

� � �

� :RUG

5DQJH� � WR �
�'HIDXOW� ��

2ULJLQ VHDUFK
DFFHOHUDWLRQ DQG
GHFHOHUDWLRQ

�$GGUHVV

7KH WLPHV DYDLODEOH DUH VWRUHG LQ DGGUHVVHV ������� IRU WKH ; D[LV DQG
������� IRU WKH < D[LV� 6HOHFW WKH WLPHV E\ VWRULQJ WKH ODVW DGGUHVV GLJLW KHUH
�H�J�� � IRU WLPH VHW DW DGGUHVV ����� )RU VHWWLQJ DFFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPHV� UHIHU WR ��� 6HWWLQJ $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPHV�

6SHHG

7LPH

2ULJLQ VHDUFK VWDUW
6HW DFFRUGLQJ WR DFFHOHUDWLRQ
DQG GHFHOHUDWLRQ WLPH

3KDVH = LQSXW

/RZ RULJLQ
VHDUFK VSHHG

+LJK RULJLQ
VHDUFK VSHHG

2ULJLQ LQSXW GHWHFWLRQ

7KLV VSHHG LV XVHG LQ RULJLQ VHDUFK DIWHU DQ RULJLQ LQSXW LV GHWHFWHG� $Q RULJLQ
VHDUFK VWDUWV ZLWK WKH KLJK VSHHG DQG FKDQJHV WR WKLV ORZ VSHHG IURP WKH
RULJLQ LQSXW GHWHFWLRQ XQWLO WKH ILUVW SKDVH = GHWHFWLRQ� 6HH WKH SUHYLRXV ILJXUH
XQGHU +LJK 2ULJLQ 6HDUFK 6SHHG� :KHQ WKH RULJLQ VHDUFK LV H[HFXWHG IURP

+LJK 2ULJLQ 6HDUFK 6SHHG
�; D[LV� ���� < D[LV� ����

2ULJLQ 6HDUFK $FFHOHUDWLRQ
DQG 'HFHOHUDWLRQ �; D[LV�
���� < D[LV ����

/RZ 2ULJLQ 6HDUFK 6SHHG
�; D[LV� ���� < D[LV� ����

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���
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WKH 7HDFKLQJ %R[� WKH GLVWDQFH IURP WKH RULJLQ LQSXW WR WKH = SKDVH LV GLV�
SOD\HG� 8VH WKLV IRU DGMXVWLQJ WKH RULJLQ LQSXW DQG WKH = SKDVH�

� :RUG � :RUG � :RUG

5DQJH� � WR ������ SSV
�'HIDXOW� ������

� � �
/RZ RULJLQ

VHDUFK VSHHG�$GGUHVV

7KH 'HFHOHUDWLRQ 6WRS VHWWLQJ FDQ EH XVHG WR FRQWURO KRZ IDVW WKH SRVLWLRQLQJ
V\VWHP ZLOO VWRS ZKHQ DQ H[WHUQDO LQWHUUXSW LV UHFHLYHG GXULQJ H[HFXWLRQ RI
-2*� :KHQ WKH H[WHUQDO LQWHUUXSW LV UHFHLYHG� WKH V\VWHP ZLOO SURFHHG IRU
RQO\ WKH QXPEHU RI SXOVHV VHW KHUH�

7ZR W\SHV RI GHFHOHUDWLRQ SDWWHUQV FDQ EH VHW� 7KH ILUVW DSSOLHV WR H[WHUQDO
LQWHUUXSWV UHFHLYHG GXULQJ SRVLWLRQLQJ RU RULJLQ VHDUFK RSHUDWLRQV� DQG WKH
VHFRQG DSSOLHV WR LQWHUUXSWV UHVXOWLQJ IURP WKH GHFHOHUDWLRQ VWRS NH\ RQ WKH
7HDFKLQJ %R[ EHLQJ SUHVVHG�

� :RUG � :RUG � :RUG

� WR ������ SXOVHV
�'HIDXOW� ����

�$GGUHVV 'HFHOHUDWLRQ�VWRS
SXOVHV

�

'HFHOHUDWLRQ SDWWHUQ DGGUHVV
�7HDFKLQJ %R[ GHFHOHUDWLRQ VWRS NH\�
� WR � �'HIDXOW� ��

'HFHOHUDWLRQ SDWWHUQ DGGUHVV
�([WHUQDO LQWHUUXSW�
� WR � �'HIDXOW� ��

7KH FRXQW LQ WKH HUURU FRXQWHU PD\ DOVR DIIHFW WKH VWRSSLQJ VSHHG� :KHQ WKH
H[WHUQDO LQWHUUXSW LQSXW WXUQV 21� WKH GHFHOHUDWLRQ VWRS YDOXH LV FRPSDUHG WR
WKH FRXQW LQ WKH HUURU FRXQWHU� ,I WKH FRXQW LQ WKH HUURU FRXQWHU LV JUHDWHU WKDQ
WKH GHFHOHUDWLRQ VWRS YDOXH �L�H�� WKH VHW QXPEHU RI SXOVHV�� WKH GHFHOHUDWLRQ
VWRS YDOXH LV QRW XVHG DQG WKH V\VWHP ZLOO VWRS DIWHU WKH SRVLWLRQLQJ V\VWHP
KDV PRYHG E\ WKH SXOVH FRXQW DOUHDG\ LQ WKH HUURU FRXQWHU� 7KLV RFFXUV ZKHQ
WKH MRJJLQJ VSHHG LV KLJK �FUHDWLQJ D KLJK FRXQW LQ WKH HUURU FRXQWHU� DQG WKH
GHFHOHUDWLRQ VWRS YDOXH LV ORZ�

:KHQ MRJJLQJ VSHHG LV KLJK�
DQG QXPEHU RI VHW SXOVHV LV ORZ�

([WHUQDO LQWHUUXSW LQSXW

-2* RSHUDWLRQ

(UURU FRXQWHU
FRXQW

,I WKH FRXQW LQ WKH HUURU FRXQWHU LV OHVV WKDQ WKH GHFHOHUDWLRQ VWRS YDOXH� WKHQ
WKH FRXQW LQ WKH HUURU FRXQWHU LV LQFUHDVHG WR HTXDO WKH GHFHOHUDWLRQ VWRS YDO�

'HFHOHUDWLRQ 6WRS
�; D[LV� ���� < D[LV� ����

([WHUQDO ,QWHUUXSW 5HFHLYHG
'XULQJ -RJJLQJ

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���
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XH DQG WKH V\VWHP ZLOO VWRS DIWHU WKH SRVLWLRQLQJ V\VWHP KDV PRYHG E\ WKH
QXPEHU RI SXOVHV GHVLJQDWHG IRU WKH GHFHOHUDWLRQ VWRS�

:KHQ MRJJLQJ VSHHG LV ORZ�
DQG QXPEHU RI VHW SXOVHV LV ODUJH�

([WHUQDO LQWHUUXSW LQSXW

-2* RSHUDWLRQ

7KHUHIRUH� LI \RX ZDQW WR VWRS DV VRRQ DV SRVVLEOH IRU H[WHUQDO LQWHUUXSWV� VHW
WKH GHFHOHUDWLRQ VWRS YDOXH ORZ LQ FRPSDULVRQ WR WKH MRJJLQJ VSHHG� ,I \RX
ZDQW WR HQVXUH WKDW D VSHFLILF GLVWDQFH LV PRYHG DIWHU UHFHLYLQJ DQ H[WHUQDO
LQWHUUXSW� VHW WKH GHFHOHUDWLRQ VWRS YDOXH KLJK LQ FRPSDULVRQ WR WKH MRJJLQJ
VSHHG�

,I D GHFHOHUDWLRQ VWRS LQSXW LV UHFHLYHG GXULQJ D SRVLWLRQLQJ RU RULJLQ VHDUFK
RSHUDWLRQ� WKHQ WKH V\VWHP ZLOO VWRS DFFRUGLQJ WR WKH GHFHOHUDWLRQ SDWWHUQ WKDW
KDV EHHQ VHW� )RU H[DPSOH� WKH IROORZLQJ LOOXVWUDWLRQ VKRZV D FDVH ZKHUH DQ
H[WHUQDO GHFHOHUDWLRQ VWRS LQSXW LV UHFHLYHG GXULQJ SRVLWLRQLQJ� �7KH RSHUDWLRQ
ZRXOG EH VLPLODU LI WKH LQSXW ZHUH UHFHLYHG GXULQJ DQ RULJLQ VHDUFK��

([WHUQDO LQWHUUXSW LQSXW

3RVLWLRQLQJ

'HFHOHUDWLRQ SDWWHUQ WKDW LV VHW

&KHFNV� DW WKH WLPH RI SRZHULQJ XS� IRU GLVFRQQHFWLRQV RU IDXOW\ �L�H�� UH�
YHUVHG� ZLULQJ LQ WKH IHHGEDFN V\VWHP�

� :RUG � :RUG � :RUG

� WR ��� SXOVHV
�'HIDXOW� ���

�$GGUHVV 1R� RI
SXOVHV

�

� WR �� �8QLW �� PV�
�'HIDXOW� ���

'LVFRQQHFWHG ZLULQJ FKHFN HQDEOHG
�� <HV
�� 1R �'HIDXOW� ��

�&KHFN
WLPH

,I WKH GLVFRQQHFWHG ZLULQJ FKHFN LV QRW HQDEOHG� WKHQ WKH IDXOW\ ZLULQJ FKHFN
ZLOO EH H[HFXWHG DQG DQ HUURU ZLOO UHVXOW LI WKH ZLULQJ LV UHYHUVHG� ,I WKH GLVFRQ�
QHFWHG ZLULQJ FKHFN LV HQDEOHG� WKHQ WKH GLVFRQQHFWHG ZLULQJ FKHFN ZLOO EH
H[HFXWHG DQG DQ HUURU ZLOO UHVXOW LI WKH ZLULQJ LV GLVFRQQHFWHG� ,Q DGGLWLRQ� WKH
IDXOW\ ZLULQJ FKHFN ZLOO EH H[HFXWHG EXW� LQVWHDG RI DQ HUURU EHLQJ JHQHUDWHG
LQ FDVH RI UHYHUVHG ZLULQJ� WKH $ DQG % SKDVHV ZLOO EH VZLWFKHG�

,QWHUUXSW 5HFHLYHG 'XULQJ
3RVLWLRQLQJ RU 2ULJLQ
6HDUFK 2SHUDWLRQV

:LULQJ &KHFN
�; D[LV� ���� < D[LV� ����

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���
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7KH QXPEHU RI FKHFN SXOVHV ILUVW EHFRPHV HIIHFWLYH EH\RQG WKH LQ�SRVLWLRQ�
)RU H[DPSOH� VXSSRVH WKDW WKH VHWWLQJV DUH PDGH DV IROORZV�

D� ,Q�SRVLWLRQ� � SXOVHV
E� 1R� RI FKHFN SXOVHV� �� SXOVHV
F� &KHFN WLPH� ��� PV

7KH �� SXOVHV ZLOO EH VHW WR WKH HUURU FRXQWHU� 7KHQ� DIWHU D FKHFN WLPH RI ���
PV� WKH MXGJHPHQW ZLOO EH PDGH DFFRUGLQJ WR WKH FRQWHQWV RI WKH HUURU FRXQW�
HU� DV VKRZQ EHORZ�

�� �� � �� � ï�

5HYHUVHG ZLULQJ 'LVFRQQHFWHG
ZLULQJ

1RUPDO

6HWV HUURU FRXQWHU FDSDFLW\ DQG H[WHUQDO RXWSXW FRQWURO� ([WHUQDO RXWSXW �
�287�� LV WXUQHG 21 DQG 2)) DFFRUGLQJ WR LWV 21�2)) VHWWLQJ ZKHQ WKHUH LV
DQ HUURU FRXQWHU RYHUIORZ� ([WHUQDO RXWSXW � �287�� LV WXUQHG 21 DQG 2))
DFFRUGLQJ WR LWV 21�2)) VHWWLQJ ZKHQ VHUYR�IUHH JRHV LQWR HIIHFW�

� �$GGUHVV &DSDFLW\ VHWWLQJ

� :RUG � :RUG

�� WR ������ SXOVHV
�'HIDXOW� �������

2XWSXW � VHWWLQJ
�� 21 GXULQJ VHUYR�IUHH
�� 2)) GXULQJ VHUYR�IUHH
�'HIDXOW� ��

2XWSXW � VHWWLQJ
�� 2)) IRU HUURU FRXQWHU RYHUIORZ
�� 6HW IRU HUURU FRXQWHU RYHUIORZ
�'HIDXOW� ��

��� 6HWWLQJ 3RVLWLRQLQJ $FWLRQV
:ULWH LQ WKH GDWD IRU SRVLWLRQLQJ DFWLRQV ODVW� DIWHU PDNLQJ DOO RI WKH RWKHU VHW�
WLQJV� 3DUDPHWHU VHWWLQJV DUH GHVFULEHG LQ WKH SUHYLRXV VXEVHFWLRQV� GZHOO
WLPH� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ� DQG VSHHG VHWWLQJV DUH GHVFULEHG LQ WKH
IROORZLQJ VXEVHFWLRQV� <RX FDQ VWRUH XS WR ��� SRVLWLRQLQJ DFWLRQV IRU HDFK
D[LV LQ WKH ((3520�

([WHUQDO 2XWSXW &RQWURO
�; D[LV� ���� < D[LV� ����

6HWWLQJ 3RVLWLRQLQJ $FWLRQV 6HFWLRQ ���
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$V VKRZQ LQ WKH IROORZLQJ ILJXUH� HDFK SRVLWLRQLQJ DFWLRQ UHTXLUHV ILYH ZRUGV
DQG FRQVLVWV RI HLJKW ILHOGV� DGGUHVV� SRVLWLRQ� VSHHG� 0 FRGH� GZHOO WLPH�
DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH� DWWULEXWH �� DQG DWWULEXWH ��

� :RUG � :RUGV
� :RUG � :RUG

$WWULEXWH �

$WWULEXWH �

$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH

'ZHOO WLPH

0 FRGH

6SHHG

3RVLWLRQ
�ULJKWPRVW GLJLW�

3RVLWLRQ
�OHIWPRVW GLJLW�

$GGUHVV �

7KH ILUVW RI WKH ILYH ZRUGV IRU HDFK SRVLWLRQLQJ DFWLRQ LV XVHG WR VWRUH LWV DG�
GUHVV� LQ WKUHH GLJLWV %&'� 7KHUH DUH DGGUHVVHV IURP ������� IRU WKH ; D[LV
DQG ������� IRU WKH < D[LV IRU XS WR ��� SRVVLEOH SRVLWLRQLQJ DFWLRQV IRU HDFK
D[LV�

3RVLWLRQV IRU SRVLWLRQLQJ DFWLRQV DUH VHW XVLQJ HLJKW GLJLWV %&' DQG PD\ EH
VHW IRU EHWZHHQ ï���������� DQG ����������� SXOVHV� 2XW RI WKH HLJKW GLJLWV�
WKH OHIWPRVW IRXU GLJLWV DUH KHOG LQ RQH ZRUG DQG WKH ULJKWPRVW HLJKW GLJLWV DUH
KHOG LQ DQRWKHU ZRUG� 7KHVH ZRUGV RQO\ KROG WKH QXPHULF YDOXH RI WKH SRVL�
WLRQ� WKH VLJQ RI WKH SRVLWLRQ LV KHOG LQ WKH DWWULEXWH � ILHOG� ,I WKH SRVLWLRQ ILHOG
LV ]HUR� WKH 0 FRGH DQG GZHOO WLPH DUH VWLOO YDOLG�

,Q WKLV ILHOG \RX GHVLJQDWH WKH VSHHG IRU WKH PRYH WR WKH GHVLJQDWHG SRVLWLRQ�
<RX FDQ GHVLJQDWH DQ\ RI WKH ��� VSHHGV ��������� ZKLFK \RX SUHYLRXVO\
HQWHUHG DV VSHHGV� )RU GHWDLOV� VHH ��� 6HWWLQJ 6SHHGV� 7KLV ILHOG RFFXSLHV
��� RI D ZRUG� 7KH UDQJH ����� GHVLJQDWHV VSHHG DGGUHVVHV �������� $ VHW�
WLQJ RI ��� IRU H[DPSOH� H[HFXWHV SRVLWLRQLQJ DW WKH VSHHG UHJLVWHUHG DW DG�
GUHVV ����

7KH 0 FRGH �PDFKLQH FRGH� ILHOG RFFXSLHV WKH RWKHU KDOI RI WKH IRXUWK ZRUG�
<RX XVH WKLV ILHOG WR GLUHFWO\ UHJLVWHU DQ 0 FRGH ��� WR ��� IRU HDFK SRVLWLRQLQJ
DFWLRQ� 7KH 0 FRGH LV D XVHU�GHILQHG QXPEHU WKDW LV SDVVHG WR WKH 3& IRU XVH
LQ ODGGHU SURJUDPPLQJ� <RX FDQ XVH LW� IRU H[DPSOH� WR VHW YDULRXV FRGH QXP�
EHUV IRU YDULRXV SRVLWLRQV VR WKDW ZKHQ WKH ZRUNSLHFH SDVVHV SDUWLFXODU SRVL�
WLRQV WKH 3& ZLOO UHVSRQG ZLWK DSSURSULDWH DFWLRQV� 7KH 0 FRGH LV YDOLG ZKHQ
WKH SRVLWLRQLQJ DFWLRQ KDV EHHQ FRPSOHWHG�

,Q WKLV ILHOG \RX GHVLJQDWHV D GZHOO WLPH IRU WKH SRVLWLRQLQJ DFWLRQ� <RX PD\
GHVLJQDWH DQ\ RI WKH �� GZHOO WLPHV SUHYLRXVO\ HQWHUHG �DGGUHVVHV �������
IRU WKH ; D[LV DQG ������� IRU WKH < D[LV�� )RU GHWDLOV� VHH ��� 6HWWLQJ 'ZHOO
7LPHV� 7KLV ILHOG RFFXSLHV ��� RI D ZRUG� 7KH UDQJH ��� GHVLJQDWHV GZHOO WLPH
DGGUHVVHV ������� IRU WKH ; D[LV� )RU H[DPSOH� D VHWWLQJ RI � IRU DQ ;�D[LV
SRVLWLRQLQJ DFWLRQ H[HFXWHV SRVLWLRQLQJ ZLWK WKH GZHOO WLPH UHJLVWHUHG DW DG�
GUHVV ����

,Q WKLV ILHOG \RX GHVLJQDWH WKH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH WR WKH GH�
VLUHG SRVLWLRQ� <RX FDQ GHVLJQDWH DQ\ RI WKH �� WLPHV SUHYLRXVO\ HQWHUHG �DG�
GUHVVHV ������� IRU WKH ; D[LV DQG ������� IRU WKH < D[LV�� )RU GHWDLOV� VHH

$GGUHVV )LHOG

3RVLWLRQ )LHOG

6SHHG )LHOG

0 &RGH )LHOG

'ZHOO 7LPH )LHOG

$FFHOHUDWLRQ DQG
'HFHOHUDWLRQ 7LPH )LHOG

6HWWLQJ 3RVLWLRQLQJ $FWLRQV 6HFWLRQ ���
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��� 6HWWLQJ 6SHHGV� 7KLV ILHOG RFFXSLHV ��� RI D ZRUG� )RU H[DPSOH� D VHWWLQJ
RI � IRU DQ ;�D[LV SRVLWLRQLQJ DFWLRQ H[HFXWHV SRVLWLRQLQJ DW WKH DFFHOHUDWLRQ
DQG GHFHOHUDWLRQ WLPHV UHJLVWHUHG DW DGGUHVV ���� 7KH DFFHOHUDWLRQ�GHFHOHUD�
WLRQ WLPH LV QRW XVHG IRU FLUFXODU DUF LQWHUSRODWLRQ� L�H�� WKH GHVLJQDWHG VSHHG
LV UHDFKHG LPPHGLDWHO\�

<RX XVH WKLV ILHOG WR GHVLJQDWH WKH LQWHUSRODWLRQ FRGH� SRVLWLRQ W\SH �,1&�
$%6�� DQG SRVLWLRQ ILHOG VLJQ ���ï��

�� �� 1DPH

� � 1R LQWHUSRODWLRQ
� � ,QWHUSRODWLRQ HQG SRLQW
� � &LUFXODU DUF LQWHUPHGLDWH SRLQW
� � &LUFXODU DUF FHQWHU

%
LW
�
�

%
LW
�
�

%
LW
�
�

%
LW
�
�

� 3RVLWLYH
� 1HJDWLYH

� $%6ROXWH
� ,1&UHPHQWDO

,QWHUSRODWLRQ FRGH

3RVLWLRQ W\SH

3RVLWLYH ILHOG VLJQ

$WWULEXWH � ILHOG

7KH LQWHUSRODWLRQ FRGH ELWV GHWHUPLQH ZKHWKHU D SRVLWLRQLQJ DFWLRQ XVHV LQWHU�
SRODWLQJ RU QRW� DQG GHILQH ZKLFK LQWHUSRODWLQJ SRLQW WKH SRVLWLRQLQJ DFWLRQ
HPSOR\V� ´1R LQWHUSRODWLRQµ LQGLFDWHV WKDW WKH SRVLWLRQLQJ DFWLRQ ZLOO RSHUDWH
RQH D[LV LQGHSHQGHQWO\� ZLWKRXW LQWHUSRODWLRQ� ´,QWHUSRODWLRQ HQG SRLQWµ LQGL�
FDWHV WKDW WKH SRVLWLRQ LV WKH ILQDO RQH LQ DQ LQWHUSRODWLRQ RSHUDWLRQ� 7KLV LV
XVHG IRU ERWK VWUDLJKW�OLQH DQG FLUFXODU�DUF LQWHUSRODWLRQ� 7RJHWKHU ZLWK WKH
HQG SRLQW� WKH ´FLUFXODU DUF LQWHUPHGLDWH SRLQWµ GHWHUPLQHV WKH ORFXV IRU WKH
DUF� :KHUHDV WKH LQWHUPHGLDWH SRLQW VSHFLILHV D WUDQVLW SRLQW IRU GUDZLQJ WKH
DUF� WKH ´FLUFXODU DUF FHQWHUµ VSHFLILHV ZKDW ZRXOG EH WKH FHQWHU LI WKH DUF
ZHUH H[WHQGHG LQWR D IXOO FLUFOH�

6WDUWLQJ SRLQW

(QG SRLQW
(QG SRLQW

6WDUWLQJ SRLQW

,QWHUPHGLDWH SRLQW &HQWHU

,QWHUSRODWLRQ GDWD PXVW EH VSHFLILHG IRU WKH ; D[LV� ,Q RUGHU IRU DQ LQWHUSRODW�
LQJ RSHUDWLRQ WR EH H[HFXWHG� D VHW RI GDWD ZKLFK LQFOXGHV ERWK D[HV LV UH�
TXLUHG� )RU WKH 1&����(� WKH FRUUHVSRQGHQFH EHWZHHQ ;�D[LV DQG <�D[LV
GDWD LV GHWHUPLQHG DV IROORZV�

�&RUUHVSRQGLQJ < D[LV DGGUHVV�  �; D[LV DGGUHVV� � ���

$WWULEXWH � )LHOG

,QWHUSRODWLRQ &RGH
�%LWV �� DQG ���

6HWWLQJ 3RVLWLRQLQJ $FWLRQV 6HFWLRQ ���
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)RU H[DPSOH� LI WKH LQWHUSRODWLRQ DWWULEXWH LV VHW IRU ; D[LV DGGUHVV ���� WKHQ
WKH FRUUHVSRQGLQJ < D[LV SRVLWLRQ GDWD ZLOO DXWRPDWLFDOO\ EH VHW IRU DGGUHVV
����

3RVLWLRQLQJ DFWLRQV ZLWK FLUFXODU DUF LQWHUSRODWLRQ GR QRW DFFHOHUDWH DQG GHFHO�
HUDWH� EXW SRVLWLRQ DW WKH WDUJHW VSHHG�

6WDUWLQJ SRLQW (QG SRLQW

7LPH

6SHHG

7KH SRVLWLRQ W\SH ELW GHVLJQDWHV WKH SRVLWLRQLQJ DFWLRQ DV DEVROXWH �VHW WR ��
RU LQFUHPHQWDO �VHW WR ��� $Q DEVROXWH SRVLWLRQ GHVLJQDWHV WKH SRVLWLRQ IURP
WKH RULJLQ�

2ULJLQ 3RVLWLRQLQJ DFWLRQ $ 3RVLWLRQLQJ DFWLRQ %

$EVROXWH YDOXH

$EVROXWH YDOXH

$Q LQFUHPHQWDO SRVLWLRQ GHVLJQDWHV D SRVLWLRQ UHODWLYH WR WKH FXUUHQW SRVLWLRQ�
,QFUHPHQWDO SRVLWLRQV PD\ EH VXEMHFW WR DQ FXPXODWLYH URXQGLQJ HUURU LI WKH
VHOHFWHG XQLW LV PLOOLPHWHU RU LQFK�

2ULJLQ 3RVLWLRQLQJ DFWLRQ $ 3RVLWLRQLQJ DFWLRQ %&XUUHQW SRVLWLRQ

�5HODWLYH YDOXH�

0RYHPHQW 0RYHPHQW

:KHQ VHWWLQJ FLUFXODU DUF LQWHUSRODWLRQ GDWD E\ WKH LQFUHPHQWDO PHWKRG� VSHF�
LI\ WKH FLUFXODU DUF LQWHUPHGLDWH SRLQW DQG FHQWHU SRLQW ZLWK LQFUHPHQWDO YDOXHV
IURP WKH FXUUHQW SRVLWLRQ� 7KHQ VSHFLI\ WKH HQG SRLQW ZLWK DQ LQFUHPHQWDO YDO�
XH IURP HLWKHU WKH LQWHUPHGLDWH SRLQW RU WKH FHQWHU SRLQW�

3RVLWLRQ 7\SH
�,1&�$%6� %LW ���

6HWWLQJ 3RVLWLRQLQJ $FWLRQV 6HFWLRQ ���
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&HQWHU SRLQW �3F�  &XUUHQW SRVLWLRQ �3R� � ,1&�
,QWHUPHGLDWH SRLQW �3E�  &XUUHQW SRVLWLRQ �3R� � ,1�
(QG SRLQW �3H�  &HQWHU SRLQW �3F� � ,1&� RU

,QWHUPHGLDWH SRLQW �3E� � ,1&�

(QG SRLQW �3H�

,1&�

,1&�

,1&�

,1&�

&HQWHU SRLQW �3F�&XUUHQW SRVLWLRQ �3R�

,QWHUPHGLDWH SRLQW �3E�

)LQDOO\� WKH SRVLWLRQ ILHOG VLJQ GLYLGHV WKH SRVLWLRQ ILHOG UDQJH FHQWHUHG DW WKH
RULJLQ IURP ï���������� SXOVHV WR ����������� SXOVHV� :LWK WKH 1&����(�
ZKHQ D SRVLWLYH YROWDJH LV RXWSXW� WKH PRWRU URWDWHV LQ WKH FORFNZLVH �&:�
GLUHFWLRQ� :KHQ D QHJDWLYH YROWDJH LV RXWSXW� WKH PRWRU URWDWHV LQ WKH FRXQWHU�
FORFNZLVH �&&:� GLUHFWLRQ�

,Q WKH DEVROXWH PHWKRG� WKH RULJLQ LV WDNHQ DV WKH FHQWHU� 7KH &: GLUHFWLRQ LV
SRVLWLYH DQG WKH &&: GLUHFWLRQ LV QHJDWLYH�

ï�������� SXOVHV ��������� SXOVHV�

&: OLPLW&&: OLPLW 2ULJLQ

,Q WKH LQFUHPHQWDO PHWKRG� PRYHPHQW LQ WKH &: GLUHFWLRQ LV SRVLWLYH� DQG
PRYHPHQW LQ WKH &&: GLUHFWLRQ LV QHJDWLYH�

B �

ï�������� SXOVHV ��������� SXOVHV

&: OLPLW&&: OLPLW 2ULJLQ

3RVLWLRQ )LHOG 6LJQ
���ï� %LW ���

6HWWLQJ 3RVLWLRQLQJ $FWLRQV 6HFWLRQ ���
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7KH DWWULEXWH � ILHOG GHVLJQDWHV WKH FRPSOHWLRQ FRGH� FLUFXODU DUF LQWHUSRODWLRQ
GLUHFWLRQ� SRVLWLRQLQJ DFWLRQ HQDEOH�GLVDEOH VWDWXV� DQG V\QFKURQRXV VWDUW HQ�
DEOH�GLVDEOH VWDWXV�

� 'LVDEOHG

� (QDEOHG

� &:

� &&:

� 7HUPLQDWLQJ

� &RQWLQXRXV

%
LW
�
�

%
LW
�
�

%
LW
�
�

%
LW
�
�

&RPSOHWLRQ FRGH

&LUFXODU DUF LQWHUSRODWLRQ GLUHFWLRQ

3RVLWLRQLQJ DFWLRQ HQDEOH

� 'LVDEOHG

� (QDEOHG

6\QFKURQRXV VWDUW HQDEOH

7KH FRPSOHWLRQ FRGH GHWHUPLQHV ZKHWKHU D FHUWDLQ SRVLWLRQLQJ DFWLRQ LV SDUW
RI D VHULHV RU ZKHWKHU LW WHUPLQDWHV D VHULHV� 6HWWLQJ ELW �� WR � GHVLJQDWHV D
SRVLWLRQLQJ DFWLRQ DV WHUPLQDWLQJ DV VKRZQ EHORZ� ,Q WKLV FDVH� WKH SRVLWLRQLQJ
DFWLRQ WHUPLQDWHV DW D VSHHG RI ��

6SHHG

7LPH

6HW WR �&RGH�

6HWWLQJ ELW �� WR � GHVLJQDWHV WKH SRVLWLRQLQJ DFWLRQ DV FRQWLQXRXV� DV VKRZQ
EHORZ� 7KLV LOOXVWUDWLRQ VKRZV WKUHH FRQWLQXRXV SRVLWLRQLQJ DFWLRQV� IROORZHG
E\ D WHUPLQDWLQJ SRVLWLRQLQJ DFWLRQ� 7KH VSHHGV IRU WKH FRQWLQXRXV DFWLRQV GR
QRW GURS WR � XSRQ FRPSOHWLRQ RI SRVLWLRQLQJ�

3RVLWLRQ

6SHHG

&RGH� 6HW WR �6HW WR �6HW WR �6HW WR �

&RQWLQXRXV SRVLWLRQLQJ DFWLRQV

7HUPLQDWLQJ SRVLWLRQLQJ DFWLRQ

)RU 1&����( DQG 1&����( 3RVLWLRQ &RQWURO 8QLWV� D FRPSOHWLRQ FRGH VHW WR
� GLIIHUV VOLJKWO\ IURP WKH PHDQLQJ LQ RWKHU 3RVLWLRQ &RQWURO 8QLWV� +HUH� SRVL�
WLRQLQJ DFWLRQV LQFOXGH WKH FKDQJH LQ VSHHG �DFFHOHUDWLRQ RU GHFHOHUDWLRQ� IRU
WKH QH[W SRVLWLRQLQJ DFWLRQ� LQVWHDG RI WKH FKDQJH LQ VSHHG IRU WKH FXUUHQW

$WWULEXWH � )LHOG

&RPSOHWLRQ &RGHV

6HWWLQJ 3RVLWLRQLQJ $FWLRQV 6HFWLRQ ���
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SRVLWLRQLQJ DFWLRQ� 7KH ILUVW SRVLWLRQLQJ DFWLRQ LQ D VHULHV DOVR LQFOXGHV WKH
DFFHOHUDWLRQ WLPH QHHGHG WR UHDFK WKH ILUVW VSHHG�

:KHQ SRVLWLRQLQJ DFWLRQV DUH VHW DV FRQWLQXRXV E\ PHDQV RI FRPSOHWLRQ FRGH
�� WKHUH ZLOO EH D EULHI �DSSUR[LPDWHO\ � WR � PV� GURS LQ WKH FRQWURO YROWDJH DW
HDFK MXQFWLRQ EHWZHHQ SRVLWLRQLQJ DFWLRQV�

6SHHG &KDQJHV LQ 3UHYLRXV 3RVLWLRQLQJ $FWLRQ

3RVLWLRQ

6SHHG

&RGH� 6HW WR �6HW WR �6HW WR �6HW WR �

6SHHG &KDQJHV LQ &XUUHQW 3RVLWLRQLQJ $FWLRQ

3RVLWLRQ

6SHHG

&RGH� 6HW WR �6HW WR �6HW WR �6HW WR �

$OZD\V VHW WKH FRPSOHWLRQ FRGHV IRU WKH ODVW SRVLWLRQLQJ DFWLRQV �DGGUHVVHV
��� DQG ���� WR ��

7KLV ELW HVWDEOLVKHV WKH GLUHFWLRQ RI LQWHUSRODWLRQ ZKHQ WKH FLUFXODU DUF FHQWHU
DQG FLUFXODU DUF HQG SRLQW DUH GHILQHG�

&LUFXODU DUF VWDUWLQJ
SRLQW �FXUUHQW SRVLWLRQ�

&&: FLUFXODU DUF LQWHUSRODWLRQ
�VHW ELW �� WR��

&: FLUFXODU DUF LQWHUSRODWLRQ
�VHW ELW �� WR ��

,QWHUSRODWLRQ HQG SRLQW

&LUFXODU
DUF FHQWHU

7KH SRVLWLRQLQJ DFWLRQ HQDEOH ELW �ELW ��� GHWHUPLQHV ZKHWKHU D SRVLWLRQLQJ
DFWLRQ LV HQDEOHG RU GLVDEOHG� :KHQ SRVLWLRQLQJ DFWLRQV DUH DOO HQDEOHG� WKH\
ZLOO EH H[HFXWHG LQ VHTXHQFH� :KHQ D SRVLWLRQLQJ DFWLRQ LV GLVDEOHG� LW ZLOO EH
VNLSSHG �L�H�� WUHDWHG DV 123�� DOWKRXJK LWV FRPSOHWLRQ FRGH ZLOO VWLOO EH HIIHF�
WLYH �VHH EHORZ��

([HFXWLRQ RI GLVDEOHG SRVLWLRQLQJ DFWLRQV GHSHQGV RQ WKHLU FRPSOHWLRQ FRGHV�
,I WKH FRPSOHWLRQ FRGH RI WKH GLVDEOHG DFWLRQ LV � �WHUPLQDWLQJ�� WKHQ QR SRVL�
WLRQLQJ ZLOO WDNH SODFH DQG WKH DGGUHVV FRXQWHU ZLOO EH LQFUHPHQWHG� ,I WKH
FRPSOHWLRQ FRGH RI WKH GLVDEOHG DFWLRQ LV � �FRQWLQXRXV�� WKH QH[W SRVLWLRQLQJ
DFWLRQ ZLOO EH H[HFXWHG DFFRUGLQJ WR LWV SDUDPHWHUV� 1DWXUDOO\� LI WKH QH[W SRVL�
WLRQLQJ DFWLRQ LV DOVR GLVDEOHG� RSHUDWLRQ ZLOO WKHQ EH EDVHG RQ WKH FRPSOHWLRQ
FRGH IRU LW� ,Q VLPSOH WHUPV� WKH FRPSOHWLRQ FRGHV RI DOO SRVLWLRQLQJ DFWLRQV

&LUFXODU $UF ,QWHUSRODWLRQ
'LUHFWLRQ

3RVLWLRQLQJ $FWLRQ (QDEOH

'LVDEOHG $FWLRQV DQG
&RPSOHWLRQ &RGHV

6HWWLQJ 3RVLWLRQLQJ $FWLRQV 6HFWLRQ ���
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DUH HIIHFWLYH� HYHQ LI WKH SRVLWLRQLQJ DFWLRQ LV GLVDEOHG DQG QR SRVLWLRQLQJ LV
FDUULHG RXW IRU LW�

7KH IROORZLQJ H[DPSOHV LOOXVWUDWHV WKH UHODWLRQVKLS EHWZHHQ GLVDEOHG SRVLWLRQ�
LQJ DFWLRQV DQG FRPSOHWLRQ FRGHV� 7KH SHUWLQHQW SDUDPHWHUV IRU WKH SRVLWLRQ�
LQJ DFWLRQV LV DV IROORZV�

$GGUHVV 3DUDPHWHUV

��� ,QFUHPHQWDO SRVLWLRQ� FRPSOHWLRQ FRGH RI �� HQDEOHG

��� ,QFUHPHQWDO SRVLWLRQ� FRPSOHWLRQ FRGH RI �� GLVDEOHG

��� ,QFUHPHQWDO SRVLWLRQ� FRPSOHWLRQ FRGH RI �� HQDEOHG

,I H[HFXWLRQ ZDV VWDUWHG IURP DGGUHVV ���� WKH IROORZLQJ DFWLRQ ZRXOG UHVXOW
DQG WKH DGGUHVV FRXQWHU ZRXOG HQG XS EHLQJ VHW WR ����

���

���

�GLVDEOHG�

,I WKH SRVLWLRQLQJ DFWLRQ DW DGGUHVV ��� KDG D FRPSOHWLRQ FRGH RI �� WKH IRO�
ORZLQJ DFWLRQ ZRXOG UHVXOW�

���

���
�GLVDEOHG�

��� ���

,I WKH SRVLWLRQLQJ DFWLRQ DW DGGUHVV ��� ZDV WR DQ DEVROXWH SRVLWLRQ UDWKHU
WKDQ DQ LQFUHPHQWDO RQH� WKH IROORZLQJ DFWLRQ ZRXOG UHVXOW�

���

���

$V \RX FDQ VHH� HQDEOLQJ�GLVDEOLQJ YDULRXV SRVLWLRQLQJ DFWLRQV FDQ EH XVHG WR
DFKLHYH D ZLGH UDQJH RI SRVLWLRQLQJ ZLWKRXW UHTXLULQJ FKDQJHV LQ WKH ODGGHU
SURJUDP�

7KH IROORZLQJ H[DPSOH DOVR VKRZV KRZ WR FRQWURO SRVLWLRQLQJ ZLWKRXW FKDQJ�
LQJ WKH ODGGHU GLDJUDP E\ HQDEOLQJ�GLVDEOLQJ SRVLWLRQLQJ DFWLRQV�

,I ZH VHW XS D ODGGHU GLDJUDP SURJUDP WR H[HFXWH WKUHH SRVLWLRQLQJ DFWLRQV DW
DGGUHVVHV ���� ���� DQG ���� WKH IROORZLQJ SRVLWLRQLQJ PRYHPHQWV FRXOG EH
DFKLHYHG E\ HQDEOLQJ�GLVDEOLQJ GLIIHUHQW DFWLRQV� ,Q DOO FDVHV� WKH QH[W DG�
GUHVV WR EH H[HFXWHG ZRXOG EH ���� ,W LV DVVXPHG WKDW DOO DFWLRQV KDYH D
FRPSOHWLRQ FRGH RI ��

,I DOO WKUHH SRVLWLRQLQJ DFWLRQV ZHUH HQDEOHG� WKH IROORZLQJ PRYHPHQWV ZRXOG
WDNH SODFH�

���
���

���

6HWWLQJ 3RVLWLRQLQJ $FWLRQV 6HFWLRQ ���
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,I RQO\ WKH SRVLWLRQLQJ DFWLRQV DW ��� DQG ��� ZHUH HQDEOHG� WKH IROORZLQJ
PRYHPHQWV ZRXOG WDNH SODFH�

���
���

,I RQO\ WKH SRVLWLRQLQJ DFWLRQ DW ��� ZDV HQDEOHG� WKH IROORZLQJ PRYHPHQWV
ZRXOG WDNH SODFH�

���

7KH V\QFKURQRXV VWDUW HQDEOH�GLVDEOH ELW �ELW ��� GHWHUPLQHV ZKHWKHU V\Q�
FKURQRXV VWDUWLQJ RI WKH ; D[LV DQG WKH < D[LV ZLOO EH HQDEOHG�

1RWH :KHQ GHFHOHUDWLRQ LV H[HFXWHG IRU RQO\ RQH D[LV GXULQJ FRQWLQXRXV VWUDLJKW�
OLQH LQWHUSRODWLRQ� WKH RWKHU D[LV PD\ DOVR GHFHOHUDWH PRPHQWDULO\ GXH WR WKH
UHODWLRQVKLS EHWZHHQ WKH D[HV�

��� 6HWWLQJ 'ZHOO 7LPHV
,Q VHUYRPRWRU SRVLWLRQLQJ� KXQWLQJ FDQ RFFXU QHDU WKH SRVLWLRQLQJ GHVWLQDWLRQ
EHFDXVH RI JDLQ� 6XGGHQ GHFHOHUDWLRQ DQG KLJK�VSHHG PRYHPHQW RYHU D
VKRUW GLVWDQFH DJJUDYDWH WKH WHQGHQF\ WR KXQW� 7R PLQLPL]H WKH HIIHFWV RI
KXQWLQJ� SRVLWLRQLQJ FRPSOHWHG VLJQDOV FDQ EH KHOG IRU D FHUWDLQ GXUDWLRQ RU
GZHOO WLPH EHIRUH WKH\ DUH VHW� <RX FDQ HQWHU RQH RI �� GZHOO WLPHV DW DG�
GUHVVHV ������� IRU WKH ; D[LV DQG ������� IRU WKH < D[LV� 3RVLWLRQLQJ DF�
WLRQV FDOO WKHVH WLPHV DV DEEUHYLDWHG DGGUHVVHV� 7KH GZHOO WLPH DOORZV SRVL�
WLRQLQJ WR FRPSOHWH EHIRUH DQRWKHU SRVLWLRQLQJ DFWLRQ EHJLQV� )RU D FRPSUH�
KHQVLYH OLVWLQJ RI GHIDXOW YDOXHV VHH ���� ,QLWLDO 'DWD�

1RWH 7KH GZHOO WLPH ZLOO EH DXWRPDWLFDOO\ FDQFHOOHG LI SRVLWLRQLQJ LV H[HFXWHG WR WKH
FXUUHQW SRVLWLRQ�

3RVLWLRQ
KXQWLQJ

3RVLWLRQ

6SHHG

$GGUHVV

� :RUG

'ZHOO WLPH

� :RUG

5DQJH� � WR ����� PV
�'HIDXOW� � WR ��� PV�

3RVLWLRQ
GHVWLQDWLRQ

�

6\QFKURQRXV 6WDUW (QDEOH

6HWWLQJ 'ZHOO 7LPHV 6HFWLRQ ���
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��� 6HWWLQJ $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPHV
7KH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV DUH VWRUHG LQ DGGUHVVHV ������� IRU
WKH ; D[LV DQG ������� IRU WKH < D[LV� 7KH YDOXHV LQ WKH DGGUHVVHV VHW WKH
WLPH LW WDNHV WR DFFHOHUDWH WR PD[LPXP VSHHG �DGGUHVVHV ���� ���� IURP D
VWRS DQG GHFHOHUDWH IURP PD[LPXP VSHHG WR D VWRS� 3RVLWLRQLQJ DFWLRQV DOVR
FDOO WKHVH WLPHV DV DEEUHYLDWHG DGGUHVVHV� <RX FDQ VHW RQH RI �� DFFHOHUD�
WLRQ DQG �� GHFHOHUDWLRQ WLPHV �HDFK DGGUHVV VWRUHV DFFHOHUDWLRQ DQG GHFHO�
HUDWLRQ WLPHV LQ VHSDUDWH ZRUGV�� 6HOHFW WKH WLPHV DSSURSULDWHO\ IRU \RXU
QHHGV E\ FRPSXWLQJ SURSRUWLRQDOO\ IRU DFFHOHUDWLRQ WR WKH RSHUDWLQJ VSHHG
QHHGHG� )RU D FRPSUHKHQVLYH OLVW RI GHIDXOW YDOXHV VHH ���� ,QLWLDO 'DWD�

$GGUHVV

� :RUG

$FFHOHUDWLRQ
WLPH

� :RUG

'HFHOHUDWLRQ
WLPH

� :RUG

��

������� ; �� PV

������� ; �� PV
�'HIDXOWV� �������� ��������

�

$FFHOHUDWLRQ WLPH WR RSHUDWLQJ VSHHG  $FFHOHUDWLRQ WLPH [ �7DUJHW VSHHG���0D[LPXP
VSHHG�

'HFHOHUDWLRQ WLPH WR RSHUDWLQJ VSHHG  'HFHOHUDWLRQ WLPH [ �7DUJHW VSHHG���0D[LPXP
VSHHG�

0D[LPXP VSHHG ����� ����

2SHUDWLQJ VSHHG ���������

'HFHOHUDWLRQ WLPH
��������� ��������

$FFHOHUDWLRQ WLPH
��������� ��������

$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV DUH HIIHFWLYH IRU WKH IROORZLQJ RSHUDWLRQV
RQO\� 3RVLWLRQLQJ DFWLRQV� GHFHOHUDWLRQ�VWRS FRPPDQGV �;673� <673� ,673�
IURP WKH 3& RU 7HDFKLQJ %R[ �GHFHOHUDWLRQ RQO\�� -2* FRPPDQGV �;-2*�
<-2*� ,-2*� �DFFHOHUDWLRQ RQO\�� RULJLQ VHDUFK FRPPDQGV �;25*� <25*�
,25*�� SDXVHV �;+/'� <+/'� ,+/'� �GHFHOHUDWLRQ RQO\�� SDXVH UHOHDVHV
�;5(/� <5(/� ,5(/� �DFFHOHUDWLRQ RQO\�� DQG H[WHUQDO LQWHUUXSW LQSXWV�

6HWWLQJ $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPHV 6HFWLRQ ���
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��� 6HWWLQJ 6\QFKURQRXV 3RVLWLRQLQJ $FWLRQV
6\QFKURQRXV SRVLWLRQLQJ DFWLRQV FDQ EH VHW LQ ILYH ZRUGV� LQFOXGLQJ RQH IRU
WKH DGGUHVV� RQH IRU HDFK RI WKH SRVLWLRQLQJ DFWLRQV DQG WZR IRU WKH YDULRXV
VHWWLQJV UHTXLUHG IRU H[HFXWLRQ� 7KH\ FDQ EH VHW LQ DGGUHVVHV ��� WKURXJK
��� IRU WKH ; D[LV� DQG ��� WKURXJK ��� IRU WKH < D[LV� LQ IRXU GLJLWV %&'�

�

� :RUG � :RUGV ��� :RUG ����� ����� ����� ����� �����

6\QFKURQRXV
SRVLWLRQLQJ DF�
WLRQ �OHIWPRVW�

6\QFKURQRXV
SRVLWLRQLQJ DF�
WLRQ �ULJKWPRVW�

$GGUHVV
; D[LV� ��� WR ���
< D[LV� ��� WR ���

2WKHU�D[LV VWDUW DGGUHVV
; D[LV� ��� WR ��� �<�D[LV SRVLWLRQLQJ DFWLRQ�
�'HIDXOW� ��� WR ����
< D[LV� ��� WR ��� �;�D[LV SRVLWLRQLQJ DFWLRQ�
�'HIDXOW� ��� WR ����

6\QFKURQL]DWLRQ SDWWHUQ �� RU ��
'HIDXOW� �

&RQWLQXRXV SDWWHUQ DGGUHVV �� WR ��
'HIDXOW� �

$WWULEXWHV

7KH V\QFKURQRXV SRVLWLRQ GDWD LV GHILQHG ZLWKLQ D UDQJH RI �����������
SXOVHV� 7KH GHIDXOW LV ����������� 7KH GDWD RFFXSLHV WZR ZRUGV� RI IRXU GLJ�
LWV HDFK� 7KH VLJQ GHSHQGV RQ WKH VLJQ ELW LQ WKH DWWULEXWH VHWWLQJ�

7KH RWKHU�D[LV VWDUW DGGUHVV LQGLUHFWO\ VSHFLILHV WKH SRVLWLRQLQJ DFWLRQ DORQJ
WKH RWKHU D[LV� )RU H[DPSOH� LI DGGUHVV ��� LV VHW IRU WKH RWKHU D[LV� WKHQ WKH
SRVLWLRQ DFWLRQ UHJLVWHUHG DW DGGUHVV ��� ZLOO VWDUW LQ V\QFKURQL]DWLRQ ZLWK WKH
SRVLWLRQLQJ DFWLRQ EHLQJ H[HFXWHG�

7KLV VHWWLQJ GHWHUPLQHV ZKHWKHU� ZLWK UHVSHFW WR RQH VWDUW� VWDUWXS ZLOO EH
H[HFXWHG IRU D VLQJOH SRVLWLRQLQJ DFWLRQ RU ZLWK PRUH WKDQ RQH SRVLWLRQLQJ
DFWLRQ� 6HW WR � IRU D VLQJOH SRVLWLRQLQJ DFWLRQ� DQG WR � IRU PXOWLSOH SRVLWLRQ�
LQJ DFWLRQV� 7KH GHIDXOW VHWWLQJ LV �� IRU D VLQJOH SRVLWLRQLQJ DFWLRQ� 7KH IRO�
ORZLQJ LOOXVWUDWLRQ VKRZV WKH SDWWHUQ ZKHQ WKH VHWWLQJ LV PDGH IRU D VLQJOH

6\QFKURQRXV 3RVLWLRQLQJ
$FWLRQV

2WKHU�D[LV 6WDUW $GGUHVV

6\QFKURQL]DWLRQ 3DWWHUQ

6HWWLQJ 6\QFKURQRXV 3RVLWLRQLQJ $FWLRQV 6HFWLRQ ���



��

SRVLWLRQLQJ DFWLRQ� 7KH SRVLWLRQLQJ DFWLRQ IRU WKH RWKHU D[LV� ZKLFK LV UHJLV�
WHUHG LQ WKH V\QFKURQRXV SRVLWLRQLQJ DFWLRQ� LV VWDUWHG DW WKH VSHFLILHG WLPH�

6\QFKURQRXV SRVLWLRQLQJ DFWLRQ

657 FRPPDQG

�2WKHU D[LV�

6\QFKURQL]HG VWDUW

7KH IROORZLQJ LOOXVWUDWLRQ VKRZV WKH SDWWHUQ ZKHQ WKH VHWWLQJ LV PDGH IRU PRUH
WKDQ RQH SRVLWLRQLQJ DFWLRQ�

6\QFKURQRXV SRVLWLRQLQJ DFWLRQ

657 FRPPDQG

�2WKHU D[LV�

6\QFKURQL]HG VWDUW 6\QFKURQL]HG VWDUW

&RQWLQXRXV SDWWHUQ DGGUHVVHV � WKURXJK � LQGLUHFWO\ VSHFLI\ V\QFKURQRXV
SRVLWLRQLQJ DFWLRQ DGGUHVVHV� )RU WKH ; D[LV� FRQWLQXRXV SDWWHUQ DGGUHVVHV �
WKURXJK � VSHFLI\ V\QFKURQRXV SRVLWLRQLQJ DFWLRQ DGGUHVVHV ��� WKURXJK
���� )RU WKH < D[LV� FRQWLQXRXV SDWWHUQ DGGUHVVHV � WKURXJK � VSHFLI\ V\Q�
FKURQRXV SRVLWLRQLQJ DFWLRQ DGGUHVVHV ��� WKURXJK ����

1RWH ,I D ORQJ GZHOO WLPH LV VHW IRU D FRQWLQXRXV V\QFKURQL]HG RSHUDWLRQ� DQG SRVL�
WLRQLQJ SDVVHV WKURXJK WKH QH[W V\QFKURQRXV SRVLWLRQ GXULQJ WKH GZHOO H[HFX�
WLRQ� WKH QH[W RWKHU�D[LV VWDUW ZLOO QRW EH H[HFXWHG� ,I WKLV VLWXDWLRQ VKRXOG RF�
FXU� HLWKHU VKRUWHQ WKH GZHOO WLPH RU FKDQJH WKH VSHHG�

&RQWLQXRXV 3DWWHUQ
$GGUHVV

6HWWLQJ 6\QFKURQRXV 3RVLWLRQLQJ $FWLRQV 6HFWLRQ ���
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7KH DWWULEXWH VHWWLQJV GHWHUPLQH ZKHWKHU WKH GDWD LV WR EH HQDEOHG RU GLV�
DEOHG� ZKHWKHU WKH SRVLWLRQ W\SH LV EH DEVROXWH RU LQFUHPHQWDO� DQG ZKHWKHU
WKH VLJQ LV WR EH SRVLWLYH RU QHJDWLYH�

�

�

�

�

�

�

%LW ��%LW �� %LW �� %LW ��

3RVLWLYH

1HJDWLYH

$%6ROXWH

,1&UHPHQWDO

6LJQ

3RVLWLRQ W\SH

'DWD HQDEOHG�GLVDEOHG

'LVDEOHG

(QDEOHG

7KH GDWD HQDEOHG�GLVDEOHG VHWWLQJ GHWHUPLQHV ZKHWKHU RU QRW WKH DSSOLFDEOH
GDWD ZLOO EH WUHDWHG DV 123� 7KH SRVLWLRQ W\SH VHWWLQJ GHWHUPLQHV ZKHWKHU WKH
DEVROXWH RU LQFUHPHQWDO PHWKRG ZLOO EH XVHG IRU SRVLWLRQLQJ� 7KH VLJQ VHWWLQJ
VSHFLILHV WKH UDQJH RI GDWD ZLWK WKH RULJLQ WDNHQ DV WKH FHQWHU� 6HW ´�µ IRU SRV�
LWLYH DQG ´�µ IRU QHJDWLYH�

��� 6HWWLQJ =RQHV
7KH GDWD DGGUHVVHV DOORFDWHG IRU ]RQHV DUH DGGUHVVHV ��� WKURXJK ��� IRU
WKH ; D[LV� DQG ��� WKURXJK ��� IRU WKH < D[LV� 7KH DGGUHVV IRU HDFK ]RQH LV
FRPSULVHG RI IRXU GLJLWV %&'� DV VKRZQ EHORZ�

� � �

� :RUG � :RUGV � :RUGV ����� �����

$GGUHVV
; D[LV� ��� WR ���
< D[LV� ��� WR ���

([WHUQDO RXWSXW
21 �OHIWPRVW�

([WHUQDO RXWSXW
21 �ULJKWPRVW�

([WHUQDO RXWSXW
2)) �OHIWPRVW�

([WHUQDO RXWSXW
2)) �ULJKWPRVW�

([WHUQDO RXWSXW
GHVLJQDWLRQ

$WWULEXWHV

7KH H[WHUQDO RXWSXW 21 GDWD LV GHILQHG ZLWKLQ D UDQJH RI ����������� SXOVHV�
7KH GHIDXOW LV ����������� 7KH GDWD RFFXSLHV WZR ZRUGV� RI IRXU GLJLWV HDFK�
7KH VLJQ GHSHQGV RQ WKH VLJQ ELW LQ WKH DWWULEXWH VHWWLQJ�

7KH H[WHUQDO RXWSXW 2)) GDWD LV GHILQHG ZLWKLQ D UDQJH RI �����������
SXOVHV� 7KH GHIDXOW LV ����������� 7KH GDWD RFFXSLHV WZR ZRUGV� RI IRXU GLJ�
LWV HDFK� 7KH VLJQ GHSHQGV RQ WKH VLJQ ELW LQ WKH DWWULEXWH VHWWLQJ�

$WWULEXWHV

([WHUQDO 2XWSXW 21 'DWD

([WHUQDO 2XWSXW 2)) 'DWD

6HWWLQJ =RQHV 6HFWLRQ ���
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7KH DWWULEXWH VHWWLQJV GHWHUPLQH WKH ZKHWKHU WKH H[WHUQDO RXWSXW ZLOO EH 21 RU
2))� ZKHWKHU WKH GDWD ZLOO EH HQDEOHG RU GLVDEOHG� DQG ZKHWKHU WKH VLJQV IRU
WKH 21 GDWD DQG WKH 2)) GDWD ZLOO EH SRVLWLYH RU QHJDWLYH�

�

�

�

�

�

�

�

�

%LW ��%LW �� %LW �� %LW ��

3RVLWLYH

1HJDWLYH

3RVLWLYH

1HJDWLYH

6LJQ IRU 21 GDWD

6LJQ IRU 2)) GDWD

'DWD HQDEOHG�GLVDEOHG

'LVDEOHG

(QDEOHG

([WHUQDO RXWSXW 21�2))

2))

21

%LWV �� DQG �� RI WKH ZRUG IRU H[WHUQDO RXWSXW VSHFLILFDWLRQ FRUUHVSRQGV WR
WKH IROORZLQJ�

�

�

�

�

%LW ��%LW �� %LW �� %LW ��

([WHUQDO RXWSXW VSHFLILFDWLRQ 287 �

1RW VSHFLILHG�

6SHFLILHG�

([WHUQDO RXWSXW VSHFLILFDWLRQ 287�

1RW VSHFLILHG�

6SHFLILHG�

287� LV VHW ZLWK ELW �� DQG 287� LV VHW ZLWK ELW ���

$WWULEXWHV

([WHUQDO 2XWSXW
6SHFLILFDWLRQ

6HWWLQJ =RQHV 6HFWLRQ ���
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7KH IROORZLQJ WLPLQJ FKDUW VKRZV WKH 21 DQG 2)) WLPLQJV RI 287� ZKHQ
287� LV VSHFLILHG E\ ]RQHV � WR ��

&&: &:

=RQH �

=RQH �

=RQH �

=RQH �

=RQH �

=RQH �

287 �

287� ZLOO EH WXUQHG 21 RU 2)) ZLWK WKH 25 FRQGLWLRQV VHW

ZLWK ]RQHV � WR ��

([WHUQDO RXWSXW 21 GDWD DQG H[WHUQDO RXWSXW 2)) GDWD DUH WKH XSSHU OLPLW
GDWD DQG ORZHU OLPLW GDWD XVHG WR VSHFLI\ WKH UDQJH RI ]RQH GDWD� 7KHUHIRUH�
QR ]RQH IODJ 21 RU 2)) UDQJH YDULHV ZLWK WKH PRYLQJ GLUHFWLRQ�

7KH ]RQH RXWSXW RI 287 5HDG KDV SULRULW\� ,I WKH ]RQH VSHFLILHG LV HIIHFWLYH�
WKH 287 RI WKH ]RQH ZLOO KDYH SULRULW\ ZKHQ PRWRU IUHH RU GLIIHUHQWLDO FRXQWHU
RYHUIORZ UHVXOWV�

=RQH 'DWD 6HWWLQJ ([DPSOH

3ULRULW\ 2UGHU RI 287 5HDG

6HWWLQJ =RQHV 6HFWLRQ ���
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��� 6HWWLQJ 6SHHGV
6SHHGV DUH DOORFDWHG WKUHH ZRUGV HDFK� RQH IRU WKH DGGUHVV DQG WZR IRU XS
WR � %&' GLJLWV� 6SHHGV RFFXS\ DGGUHVVHV ��� WKURXJK ��� IRU ERWK D[HV�
8S WR ��� VSHHGV QHHGHG LQ \RXU DSSOLFDWLRQ PD\ EH HQWHUHG IRU SRVLWLRQLQJ
DQG MRJJLQJ� 3RVLWLRQLQJ DFWLRQV DQG WKH -2* FRPPDQGV FDOO WKHVH VSHHGV�
)RU D FRPSUHKHQVLYH OLVWLQJ RI GHIDXOW YDOXHV VHH ���� ,QLWLDO 'DWD�

$GGUHVV

� :RUG

� �

� :RUG � :RUG

6SHHG

5DQJH� � WR ������� SSV
�'HIDXOW� ����� WR ������� SSV�

�

7KHVH VHWWLQJV GHWHUPLQH WKH VSHHGV WR EH XVHG IURP WKH WUDSH]RLG WKDW LV
IRUPHG IURP WKH PD[LPXP VSHHG DQG WKH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ GDWD�

$FFHOHUDWLRQ
GDWD

'HFHOHUDWLRQ
GDWD

6HW WKH VSHHGV WR EH XVHG�

0D[LPXP VSHHG

:KHQ WKH SXOVH UDWH DQG WKH XQLW KDYH EHHQ VHW� VSHHG GDWD ZLWK WKH XQLW
FRQYHUWHG ZLOO EH GLVSOD\HG DW WKH 7HDFKLQJ %R[� 7KH 3& LQWHUQDOO\ SURFHVVHV
DOO GDWD DV SXOVH XQLWV �L�H�� DV SXOVHV SHU VHFRQG� 7KXV LI WKH VSHHG IRU D JLY�
HQ D[LV LV VHW DW WKH 3&� LW ZLOO EH GHVFULEHG LQ WHUPV RI SSV� DQG WKH GLVSOD\ DW
WKH 7HDFKLQJ %R[ ZLOO EH FRQYHUWHG WR PP�V DFFRUGLQJ WR WKH SXOVH UDWH�

3& �LQWHUQDO� 3XOVH UDWH 7HDFKLQJ %R[ VSHHG GLVSOD\ $[LV
6SHHG GDWD �$ SSV� a PP�S $a PP�V ;S � SS �

b PP�S $b PP�V <

&RQYHUVHO\� LI WKH VSHHG LV VHW DW WKH 7HDFKLQJ %R[� LW ZLOO EH FRQYHUWHG WR SSV
DW WKH 3&�

3& �LQWHUQDO� 3XOVH UDWH 7HDFKLQJ %R[ VSHHG GLVSOD\ $[LV
�%�a� SSV a % PP�V ;

�&�b� SSV b & PP�V <

,I WKH VSHHG LV VHW LQ WKH ;�D[LV PRGH� WKH GLVSOD\ ZLOO EH DV IROORZV LQ WKH <�
D[LV PRGH� ,Q DGGLWLRQ� WKH ;�PRGH DQG <�PRGH VSHHG VHWWLQJV DW WKH 7HDFK�
LQJ %R[ ZLOO EH XVHG ZLWK WKH ;�D[LV SXOVH UDWH FRQYHUWHG�

% �PP�V� [
b �<�D[LV SXOVH UDWH�

a �;�D[LV SXOVH UDWH�
>PP�V@

6HWWLQJ 6SHHGV 6HFWLRQ ���
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���� ,QLWLDO 'DWD
7KH IROORZLQJ WDEOHV OLVW WKH GHIDXOW GDWD ORDGHG RULJLQDOO\ LQ WKH ((3520 DW
WKH IDFWRU\� 7KH RSHUDWLRQ RI HDFK RI WKHVH LV GHVFULEHG LQ WKH SUHYLRXV VXE�
VHFWLRQV LQ WKLV VHFWLRQ� 7KLV GDWD ZLOO EH DXWRPDWLFDOO\ ORDGHG WR 5$0 ZKHQ�
HYHU SRZHU LV WXUQHG RQ� 7KH FRQWHQWV RI ((3520 FDQ EH FKDQJHG ZLWK WKH
:ULWH ((3520 �6725(� FRPPDQG�

;�$[LV 3RVLWLRQLQJ $FWLRQV
$GGUHVV 'HVFULSWLRQ 6HWWLQJ $WWULEXWHV

��� ;�D[LV WHVW GDWD ��� 3RVLWLRQ  ���� SXOVHV
6SHHG  � NSSV
0 FRGH  ��

'ZHOO WLPH  ��� PV
$EVROXWH� WHUPLQDWLQJ
$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

��� ;�D[LV WHVW GDWD ��� 3RVLWLRQ  ï���� SXOVHV
6SHHG  � NSSV
0 FRGH  ��

'ZHOO WLPH  � PV
$EVROXWH� FRQWLQXRXV
$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

��� ;�D[LV WHVW GDWD ��� 3RVLWLRQ  ï���� SXOVHV
6SHHG  � NSSV
0 FRGH  ��

'ZHOO WLPH  ��� PV
$EVROXWH� FRQWLQXRXV
$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

��� ;�D[LV WHVW GDWD ��� 3RVLWLRQ  ï���� SXOVHV
6SHHG  � NSSV
0 FRGH  ��

'ZHOO WLPH  � PV
$EVROXWH� WHUPLQDWLQJ
$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

��� ;� DQG <�D[LV WHVW GDWD ��� 3RVLWLRQ  � SXOVHV
6SHHG  � NSSV
0 FRGH  ��

'ZHOO WLPH  ��� PV
$EVROXWH� LQWHUSRODWLQJ HQG
$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

,QLWLDO 'DWD 6HFWLRQ ����
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;�$[LV 3DUDPHWHUV
$GGUHVV 'HVFULSWLRQ 6HWWLQJ $WWULEXWHV

��� 8QLW VHWWLQJ � 3XOVH
��� 3XOVH UDWH � � XQLW�SXOVH
��� 5RWDWLRQ GLUHFWLRQ � 3RVLWLYH YROWDJH RXWSXW ZLWK LQFUHPHQWDO

SRVLWLRQLQJ DFWLRQV
��� (QFRGHU W\SH ��� 6LQJOH PXOWLSOLHU� SRVLWLYH ORJLF
��� *DLQ ��� ����� m9�SXOVH
��� ,Q�SRVLWLRQ ]RQH �� �� SXOVHV
��� %DFNODVK FRPSHQVDWLRQ � 1RQH
��� 6WURNH OLPLW ��� ������� ������� SXOVHV
��� 6WURNH OLPLW �ï� ������� ������� SXOVHV
��� =RQH VHWWLQJV �������� $FFHOHUDWLRQ ]RQH� ��� SXOVHV

'HFHOHUDWLRQ ]RQH� ��� SXOVHV
��� +RPH VKLIW � � SXOVHV
��� 0D[LPXP VSHHG �������� 0D[LPXP VSHHG  �� NSSV

7HDFKLQJ %R[ FRHIILFLHQW  �
��� 7HDFKLQJ %R[ VSHHG �������� -2* VSHHG  � NSSV

-2* DFFHO�GHFHO SDWWHUQ DGGUHVV  �
1XPEHU RI SXOVHV IRU LQFKLQJ  �

��� 2ULJLQ VHDUFK GLUHFWLRQ � 'LUHFWLRQ RI SRVLWLYH YROWDJH RXWSXW
��� 2ULJLQ FRPSHQVDWLRQ � � SXOVHV
��� +LJK RULJLQ VHDUFK VSHHG ����� ����� NSSV
��� 2ULJLQ VHDUFK DFFHOHUDWLRQ

DQG GHFHOHUDWLRQ
� $FFHOHUDWLRQ WLPH  ��� PV

'HFHOHUDWLRQ WLPH  ��� PV
��� /RZ RULJLQ VHDUFK VSHHG ����� � NSSV
��� ([WHUQDO LQWHUUXSW

DFFHOHUDWLRQ DQG
GHFHOHUDWLRQ

�������� ([WHUQDO LQWHUUXSW SDWWHUQ DGGUHVV  �
1XPEHU RI GHFHOHUDWLRQ VWRS SXOVHV  ���
7HDFKLQJ %R[ NH\ SDWWHUQ DGGUHVV  �

��� :LULQJ FKHFN IXQFWLRQ �������� 'LVFRQQHFWHG ZLULQJ FKHFN� HQDEOHG
&KHFN WLPH  ��� PV
1XPEHU RI FKHFN SXOVHV  ��

��� ([WHUQDO RXWSXW FRQWURO
VHWWLQJ

�������� &RXQWHU FDSDFLW\  ������ SXOVHV
([WHUQDO RXWSXW� 21

1RWH 7KH LQLWLDOL]HG GDWD RI WKH &����1&����( ZLOO QRW EH HIIHFWLYH ZKHQ WKH
&����1&����( LV VHW WR 1&����( PRGH� ,I WKH &����1&����( LV VHW WR
1&����( PRGH� FKHFN WKH LQLWLDOL]HG GDWD RI WKH &����1&����(�

,QLWLDO 'DWD 6HFWLRQ ����
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'ZHOO 7LPHV �; DQG < $[HV�

$GGUHVV

�������

�������

�������

�������

�������

�������

�������

�������

�������

�������

'HVFULSWLRQ

'ZHOO WLPH ��

'ZHOO WLPH ��

'ZHOO WLPH ��

'ZHOO WLPH ��

'ZHOO WLPH ��

'ZHOO WLPH ��

'ZHOO WLPH ��

'ZHOO WLPH ��

'ZHOO WLPH ��

'ZHOO WLPH ��

6HWWLQJ

�

���

���

���

���

���

���

���

���

���

$WWULEXWHV

PV

PV

PV

PV

PV

PV

PV

PV

PV

PV

$FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPHV �; DQG < $[HV�

$GGUHVV

�������

�������

�������

�������

�������

�������

�������

�������

�������

�������

'HVFULSWLRQ

$FFHO�� 'HFHO� WLPH ��

$FFHO�� 'HFHO� WLPH ��

$FFHO�� 'HFHO� WLPH ��

$FFHO�� 'HFHO� WLPH ��

$FFHO�� 'HFHO� WLPH ��

$FFHO�� 'HFHO� WLPH ��

$FFHO�� 'HFHO� WLPH ��

$FFHO�� 'HFHO� WLPH ��

$FFHO�� 'HFHO� WLPH ��

$FFHO�� 'HFHO� WLPH ��

6HWWLQJ

��������

��������

��������

��������

��������

��������

��������

��������

��������

��������

$WWULEXWHV

$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

,QLWLDO 'DWD 6HFWLRQ ����
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;�$[LV 6\QFKURQRXV 3RVLWLRQLQJ $FWLRQV
$GGUHVV 'HVFULSWLRQ 6HWWLQJ $WWULEXWHV

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ����

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

,QLWLDO 'DWD 6HFWLRQ ����



��

;�$[LV =RQH 'DWD

$GGUHVV 'HVFULSWLRQ 6HWWLQJ $WWULEXWHV

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

<�$[LV 3RVLWLRQLQJ $FWLRQV

$GGUHVV 'HVFULSWLRQ 6HWWLQJ $WWULEXWHV

��� ;�D[LV WHVW GDWD ��� 3RVLWLRQ  ���� SXOVHV
6SHHG  � NSSV
0 FRGH  ��

'ZHOO WLPH  ��� PV
$EVROXWH� WHUPLQDWLQJ
$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

��� ;�D[LV WHVW GDWD ��� 3RVLWLRQ  � SXOVHV
6SHHG  � NSSV
0 FRGH  ��

'ZHOO WLPH  � PV
$EVROXWH� FRQWLQXRXV
$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

��� ;�D[LV WHVW GDWD ��� 3RVLWLRQ  ï���� SXOVHV
6SHHG  � NSSV
0 FRGH  ��

'ZHOO WLPH  ��� PV
$EVROXWH� FRQWLQXRXV
$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

��� ;�D[LV WHVW GDWD ��� 3RVLWLRQ  ï���� SXOVHV
6SHHG  � NSSV
0 FRGH  ��

'ZHOO WLPH  � PV
$EVROXWH� WHUPLQDWLQJ
$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

��� ;� DQG <�D[LV WHVW GDWD ��� 3RVLWLRQ  � SXOVHV
6SHHG  � NSSV
0 FRGH  ��

'ZHOO WLPH  ��� PV
$EVROXWH� LQWHUSRODWLQJ HQG
$FFHOHUDWLRQ WLPH  ��� PV
'HFHOHUDWLRQ WLPH  ��� PV

,QLWLDO 'DWD 6HFWLRQ ����
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<�$[LV 3DUDPHWHUV
$GGUHVV 'HVFULSWLRQ 6HWWLQJ $WWULEXWHV

��� 8QLW VHWWLQJ � 3XOVH
��� 3XOVH UDWH � � XQLW�SXOVH
��� 5RWDWLRQ GLUHFWLRQ � 3RVLWLYH YROWDJH RXWSXW ZLWK LQFUHPHQWDO

SRVLWLRQLQJ DFWLRQV
��� (QFRGHU W\SH ��� 6LQJOH PXOWLSOLHU� SRVLWLYH ORJLF
��� *DLQ ��� ����� m9�SXOVH
��� ,Q�SRVLWLRQ ]RQH �� �� SXOVHV
��� %DFNODVK FRPSHQVDWLRQ � 1RQH
��� 6WURNH OLPLW ��� ������� ������� SXOVHV
��� 6WURNH OLPLW �ï� ������� ������� SXOVHV
��� =RQH VHWWLQJV �������� $FFHOHUDWLRQ ]RQH� ��� SXOVHV

'HFHOHUDWLRQ ]RQH� ��� SXOVHV
��� +RPH VKLIW � � SXOVHV
��� 0D[LPXP VSHHG �������� 0D[LPXP VSHHG  �� NSSV

7HDFKLQJ %R[ FRHIILFLHQW  �
��� 7HDFKLQJ %R[ VSHHG �������� -2* VSHHG  � NSSV

-2* DFFHO�GHFHO SDWWHUQ DGGUHVV  �
1XPEHU RI SXOVHV IRU LQFKLQJ  �

��� 2ULJLQ VHDUFK GLUHFWLRQ � 'LUHFWLRQ RI SRVLWLYH YROWDJH RXWSXW
��� 2ULJLQ FRPSHQVDWLRQ � � SXOVHV
��� +LJK RULJLQ VHDUFK VSHHG ����� ����� NSSV
��� 2ULJLQ VHDUFK DFFHOHUDWLRQ

DQG GHFHOHUDWLRQ
� $FFHOHUDWLRQ WLPH  ��� PV

'HFHOHUDWLRQ WLPH  ��� PV
��� /RZ RULJLQ VHDUFK VSHHG ����� � NSSV
��� ([WHUQDO LQWHUUXSW

DFFHOHUDWLRQ DQG
GHFHOHUDWLRQ

�������� ([WHUQDO LQWHUUXSW SDWWHUQ DGGUHVV  �
1XPEHU RI GHFHOHUDWLRQ VWRS SXOVHV  ���
7HDFKLQJ %R[ NH\ SDWWHUQ DGGUHVV  �

��� :LULQJ FKHFN IXQFWLRQ �������� 'LVFRQQHFWHG ZLULQJ FKHFN� HQDEOHG
&KHFN WLPH  ��� PV
1XPEHU RI FKHFN SXOVHV  ��

��� ([WHUQDO RXWSXW FRQWURO
VHWWLQJ

�������� &RXQWHU FDSDFLW\  ������ SXOVHV
([WHUQDO RXWSXW� 21

,QLWLDO 'DWD 6HFWLRQ ����
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<�$[LV 6\QFKURQRXV 3RVLWLRQLQJ $FWLRQV
$GGUHVV 'HVFULSWLRQ 6HWWLQJ $WWULEXWHV

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ���

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

��� 6\QFKURQRXV SRVLWLRQLQJ
DFWLRQ ����

���������������� 6\QFKURQRXV SRVLWLRQ  � SXOVHV
$%6 GDWD  GLVDEOHG
6\QFKURQRXV SDWWHUQ  �

,QLWLDO 'DWD 6HFWLRQ ����
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;�$[LV =RQH 'DWD

$GGUHVV 'HVFULSWLRQ 6HWWLQJ $WWULEXWHV
��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �

3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �

��� =RQH SRVLWLRQ GDWD ��� �������������������� 21 SRVLWLRQ GDWD  �
3XOVH GDWD  GLVDEOHG
2)) SRVLWLRQ GDWD  �
([WHUQDO RXWSXW GHVLJQDWLRQ  �
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'HVFULSWLRQ

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6SHHG ��

6HWWLQJ
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$WWULEXWHV

SSV

SSV

SSV

SSV

SSV

SSV

SSV

SSV

SSV

SSV

,QLWLDO 'DWD 6HFWLRQ ����
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6(&7,21 �
'DWD &RPPXQLFDWLRQ ZLWK 3&

7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ HVVHQWLDO IRU FRPPXQLFDWLRQV EHWZHHQ WKH 3RVLWLRQ &RQWURO 8QLW DQG WKH 3&� DQG WKH
XVH RI VWDWXV IODJV�

��� &RPSDWLEOH 0RGHOV DQG :RUGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3& 3URJUDPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� %DVLF &RPPDQG 7UDQVPLVVLRQ 3URJUDP
�3& WR 3&8� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� %DVLF 6WDWXV )ODJ 5HFHSWLRQ 3URJUDP
�3RVLWLRQ &RQWURO 8QLW WR 3&� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 7UDQVIHUULQJ DQG 6DYLQJ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ((3520 DQG 5$0 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� &RPSDWLEOH 0RGHOV DQG :RUGV
%RWK GDWD DQG FRPPDQGV FDQ EH WUDQVIHUUHG EHWZHHQ WKH 3RVLWLRQ &RQWURO
8QLW �3&8� DQG 3URJUDPPDEOH &RQWUROOHU �3&� WKURXJK WKH XVH RI ,QWHOOLJHQW
,�2 5HDG DQG :ULWH LQVWUXFWLRQV H[HFXWHG E\ WKH 3&�

7KH ,QWHOOLJHQW ,�2 5HDG LQVWUXFWLRQ 5($'���� DQG ,QWHOOLJHQW ,�2 :ULWH LQ�
VWUXFWLRQ :5,7���� FRQWURO 3&8�3& FRPPXQLFDWLRQ� 7KH &38 PXVW EH DEOH
WR XVH WKHVH WZR LQVWUXFWLRQV� 8VH RI WKH 1&����( LV WKXV SRVVLEOH ZLWK WKH
IROORZLQJ 3&V RQO\�

� &��� �ZLWK &38 PRGHO &����&38���(9� RQO\�
� &����+ �ZLWK DQ\ &38�
� &����+ �ZLWK DQ\ &38�
� &9��� �ZLWK DQ\ &38�
� &9���� �ZLWK DQ\ &38�
� &9���� �ZLWK DQ\ &38�
� &90� �ZLWK DQ\ &38�

&DXWLRQ 7KH 1&����( PXVW EH PRXQWHG HLWKHU WR D &38 5DFN RU ([SDQVLRQ ,�2 5DFN
WR RSHUDWH� &RPPXQLFDWLRQV YLD 5($'���� DQG :5,7���� ZLOO QRW EH SRVVLEOH
LI LW LV PRXQWHG WR D 6ODYH 5DFN�

7ZR ,�2 ZRUGV DUH DOORFDWHG IRU WKH 3RVLWLRQ &RQWURO 8QLW WR FRPPXQLFDWH
ZLWK WKH 3&�

:RUG

Q �287�

Q�� �,1�

%LW
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��

��

��

��

��

��

��

1DPH

�3& %XV\�

�3& :ULWLQJ�

�3& 5HDG &RPSOHWHG�

���

�3&8 %XV\�

�5HDGLQJ 3&8�

�3&8 :ULWH &RPSOHWHG�

���

'HVFULSWLRQ

8VHG LQ :5,7����
� 5($'���� LQ�
VWUXFWLRQ�

8VHV ZLWKLQ WKH
3&8�DQG QRW DYDLO�
DEOH WR WKH XVHU�

8VHG LQ :5,7����
� 5($'���� LQ�
VWUXFWLRQ�

8VHG ZLWKLQ WKH
3&8�DQG QRW DYDLO�
DEOH WR WKH XVHU�

1RWH �� 7KH LQSXW DQG RXWSXW ZRUGV DOORFDWHG WR WKH 3RVLWLRQ &RQWURO 8QLW PXVW QRW
EH XVHG E\ DQ\ LQVWUXFWLRQ RWKHU WKDQ :5,7���� RU 5($'�����
'R QRW XVH 029���� RU 287 ZLWK WKHVH ZRUGV�

�� 7KH PRGH RI WKH 3& KDV QR DIIHFW RQ WKH RSHUDWLRQ RI WKH 1&����(� L�H��
WKH 1&����( ZLOO FRQWLQXH WR RSHUDWH UHJDUGOHVV RI WKH 3& PRGH�

�� &RPPDQGV DQG�RU GDWD FDQ EH VHQW WR WKH 1&����( IURP HLWKHU WKH 3&
�L�H�� WKH SURJUDP� RU WKH 7HDFKLQJ %R[� ,I D WUDQVPLVVLRQ LV DWWHPSWHG
IURP ERWK DW WKH VDPH WLPH� WKH WUDQVPLVVLRQ WKDW DUULYHV ILUVW ZLOO EH JLYHQ
SULRULW\�

&RPSDWLEOH 0RGHOV

,5 $UHD $OORFDWLRQV

&RPSDWLEOH 0RGHOV DQG :RUGV 6HFWLRQ ���
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��� 3& 3URJUDPV
7KH 3& SURJUDP PDLQWDLQV WZR GDWD IORZ GLUHFWLRQV�

� 3& WR 3RVLWLRQ &RQWURO 8QLW �3&8� FRPPDQG DQG SDUDPHWHU WUDQVPLVVLRQ
XVHV WKH ,QWHOOLJHQW ,�2 :ULWH LQVWUXFWLRQ :5,7����� &RPPDQGV DQG SDUDP�
HWHUV DUH GLIIHUHQWLDWHG E\ DGGUHVV LQVLGH WKH 3&8�

� 3RVLWLRQ &RQWURO 8QLW WR 3& VWDWXV UHFHSWLRQ XVHV WKH ,QWHOOLJHQW ,�2 5HDG
LQVWUXFWLRQ 5($'�����

,1
Z
R
UG
Q
�
�

2
8
7
Z
R
UG
Q

&RPPDQG���

&RPPDQG���

&RPPDQG�P�

)ODJ���

)ODJ���

)ODJ���

)ODJ�O�

)ODJ���

)ODJ���

)ODJ�O�

6WDWXV IODJ
UHFHSWLRQ

5($'����

:5,7����

&RPPDQG
WUDQVPLVVLRQ

,�2 ZRUGV &RPPRQ 5$0

&RPPDQG
DQDO\VLV

,QWHUQDO
VWDWXV IODJV

3&'0 DUHD

$5 DUHD

3RVLWLRQ &RQWURO 8QLW

'DWD ���

'DWD �Q�

'DWD ���

&RPPDQGV

'DWD

DGGUHVVHV
��� WR ���

DGGUHVVHV
��� WR ���

5$0 ((3520

5HDG DXWRPDWLFDOO\
ZKHQ SRZHUHG XS�

� 2QH RU PRUH FRPPDQGV VWRUHG LQ WKH '0 DUHD RI WKH 3& DUH WUDQVPLWWHG LQ
D VWUHDP WR WKH 3RVLWLRQ &RQWURO 8QLW� ZKHUH WKH\ DUH H[HFXWHG VHTXHQWLDOO\�
7KH 3RVLWLRQ &RQWURO 8QLW IXQFWLRQV DFFRUGLQJ WR WKH FRPPDQGV VHQW�

� 'DWD �SDUDPHWHUV� VWRUHG LQ WKH '0 DUHD DUH WUDQVPLWWHG WR WKH 3&8 DQG
VWRUHG LQ 5$0� &RPPDQGV FDQ WKHQ EH XVHG WR WUDQVIHU 5$0 FRQWHQWV WR
((3520�

� )RU VWDWXV IODJ UHFHSWLRQ� IODJ DOORFDWLRQV DUH GHWHUPLQHG E\ WKH 3RVLWLRQ
&RQWURO 8QLW� WKHUHIRUH� WKH VDPH VWDWXV IODJV DUH WUDQVIHUUHG WR WKH $5 DUHD
HDFK WLPH WKH ,QWHOOLJHQW ,�2 5HDG LQVWUXFWLRQ LV H[HFXWHG�

� %HFDXVH FRPPDQG WUDQVPLVVLRQ DQG VWDWXV UHFHSWLRQ UHO\ RQ WKH ,QWHOOLJHQW
,�2 5HDG DQG :ULWH LQVWUXFWLRQV� D VWDQGDUG 3& SURJUDP FDQ EH GHYHORSHG�
7KH XVH RI VXFK D VWDQGDUG SURJUDP LV VWURQJO\ UHFRPPHQGHG�

3& 3URJUDPV 6HFWLRQ ���
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����� %DVLF &RPPDQG 7UDQVPLVVLRQ 3URJUDP
�3& WR 3&8�

&�

%�

:5,7����

1

6

'

(4

%�

$� &�

$�� 6WDUW LQSXW �GLIIHUHQWLDWHG LQSXW�
%�� 6WDWXV�KROGLQJ ZRUN ELW
&�� 7UDQVPLVVLRQ FRPSOHWHG ZRUN ELW
1�� 'LIIHUHQWLDWLRQ QR�
1� 7UDQVIHUUHG ZRUG FRXQW
6� 7UDQVIHU VRXUFH VWDUW ZRUG
'� ,�2 ZRUG IRU WUDQVIHU GHVWLQDWLRQ �ZRUG Q RFFXSLHG E\ WKH 3&8�
(4� (TXDOV IODJ

1RWH 7KH (TXDOV IODJ LQGLFDWHV WKDW 5($'���� RU :5,7���� KDV EHHQ H[HFXWHG�

����� %DVLF 6WDWXV )ODJ 5HFHSWLRQ 3URJUDP
�3RVLWLRQ &RQWURO 8QLW WR 3&�

6WDWXV IODJ UHFHSWLRQ VKRXOG EH ZULWWHQ DW WKH HQG RI WKH 3& SURJUDP�

5($'����

1

6

'

1RUPDOO\ 21

1� 7UDQVIHU ZRUG FRXQW ��� ZRUGV PLQLPXP�
6� 7UDQVIHU VRXUFH ,�2 ZRUG �ZRUG Q � � RFFXSLHG E\ WKH 3&8�
'� 7UDQVIHU GHVWLQDWLRQ VWDUW ZRUG �)RU GHWDLOV� UHIHU WR ��� 6WDWXV :RUG $O�
ORFDWLRQV�

5HIHU WR \RXU 3&·V 2SHUDWLRQ 0DQXDO IRU IXUWKHU GHWDLOV RQ WKH ,QWHOOLJHQW ,�2
5HDG DQG :ULWH ,QVWUXFWLRQV�

3& 3URJUDPV 6HFWLRQ ���
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6WDWXV 5HFHSWLRQ 3UREOHPV 7KH 5$0 LQ WKH 3&8 WKDW FRQWDLQV VWDWXV GDWD LV DFFHVVHG ERWK E\ WKH 3&8
WR ZULWH WKH VWDWXV DQG E\ WKH 3& WR UHDG VWDWXV �5($'������ %RWK RI WKHVH
RSHUDWLRQV FDQQRW WDNH SODFH DW WKH VDPH WLPH�

((3520

3& 1&����(

(YHU\ �� PV

5$0

5($'���� VHQW

6WDWXV 6WDWXV

5($'���� UHVSRQVH

,I D 5($'���� LV DWWHPSWHG ZKLOH WKH 3&8 LV ZULWLQJ VWDWXV� 5($'���� ZLOO EH
LJQRUHG� 7KH VWDWXV ZULWH RSHUDWLRQ LV SHUIRUPHG DSSUR[LPDWHO\ HYHU\ �� PV
DQG UHTXLUHV DSSUR[LPDWHO\ � PV WR FRPSOHWH� L�H�� WKHUH LV XS WR DERXW D � LQ
�� FKDQFH WKDW 5($'���� ZLOO QRW EH H[HFXWHG DV SURJUDPPHG� 7KLV VLWXDWLRQ
LV LOOXVWUDWHG EHORZ�

:ULWLQJ VWDWXV WR 5$0 �3&8�

$SSUR[� �� PV

5($'���� �UHDGLQJ VWDWXV IURP 3&�

6FDQ WLPH

1RW H[HFXWHG

$ % & ' ( ) *

$ % ( )6WDWXV VWRUHG LQ 3&

$ VLPLODU SUREOHP DULVHV LI :5,7���� LV DWWHPSWHG GXULQJ D VFDQ� $V GH�
VFULEHG DERYH� WKH VWDWXV ZULWH RSHUDWLRQ LV SHUIRUPHG DSSUR[LPDWHO\ HYHU\
�� PV DQG UHTXLUHV DSSUR[LPDWHO\ � PV WR FRPSOHWH� :5,7���� DOVR DF�
FHVVHV WKH 5$0 ZKHQ WUDQVIHUULQJ FRPPDQGV IURP WKH 3&� DQG� KHUH WRR�
ERWK RI WKHVH RSHUDWLRQV FDQQRW WDNH SODFH DW WKH VDPH WLPH� ,Q WKLV FDVH LW
ZLOO EH :5,7���� WKDW LV LJQRUHG LI LW LV DWWHPSWHG ZKLOH WKH 3&8 LV ZULWLQJ VWD�
WXV� )RU WKDW UHDVRQ� D VHOI�PDLQWDLQLQJ SURJUDP VWUXFWXUH KDV EHHQ DGRSWHG�

3UREOHPV LQ 7UDQVIHUULQJ
&RPPDQGV

3& 3URJUDPV 6HFWLRQ ���
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DQG WKH VHOI�PDLQWHQDQFH LV FOHDUHG E\ WKH (TXDOV IODJ ZKLFK LQGLFDWHV WKDW
DQ LQVWUXFWLRQ KDV EHHQ H[HFXWHG�

:ULWLQJ VWDWXV WR 5$0 �3&8�

$SSUR[� �� PV

:5,7(���� SURFHVVLQJ

6FDQ WLPH

1RW H[HFXWHG

$ % & ' ( ) *

([HFXWHG KHUH EHFDXVH RI VHOI�PDLQWHQDQFH�

,I LW LV QHFHVVDU\ WR HQVXUH WKDW VWDWXV LV UHDG GXULQJ HDFK SURJUDP VFDQ�
EORFN SURJUDPPLQJ FDQ EH XVHG� 2QH H[DPSOH RI KRZ WR GR WKLV LV VKRZQ
EHORZ� 7KLV H[DPSOH UHDGV RXW �� VWDWXV ZRUGV WR ,5 ��� WR ,5 ��� IRU D 3&8
DOORFDWHG ,5 ��� DQG ,5 ���� 7KH ORRS LQ WKH EORFN SURJUDP ZLOO EH WDNHQ XQWLO
WKH (TXDOV )ODJ � � WXUQV 21 �L�H�� XQWLO ,5 ���� WXUQV 21��

%35*���� ��

�����
�$OZD\V 21�

/223 ���!
5($'����

�����
���
���

/(1' ���! �����
%(1' ���!

�(TXDOV
)ODJ�

����� 7UDQVIHUULQJ DQG 6DYLQJ 'DWD

'DWD 7UDQVIHUV 3DUDPHWHUV DQG SRVLWLRQLQJ DFWLRQV VWRUHG LQ WKH '0 DUHD FDQ EH WUDQVIHUUHG
WR 5$0 LQ WKH 3&8 XVLQJ D SURJUDP OLNH WKH RQH VKRZQ EHORZ� %H VXUH WKH
ILUVW '0 ZRUG FRQWDLQV DQ DGGUHVVHV DQG WKDW QR PRUH WKDQ ��� ZRUGV DUH
WUDQVIHUUHG DW RQFH� ,I LW LV QHFHVVDU\ WR WUDQVIHU PRUH ZRUGV� UHSHDW WKH SUR�
JUDP VHFWLRQ� :KHQ UHSHDWLQJ WKH WUDQVIHU� DOZD\V XVHG WKH ZRUN ELW WXUQHG
RQ E\ WKH (TXDOV )ODJ � � LQ WKH ILUVW WUDQVIHU �,5 ���� LQ WKH IROORZLQJ H[DP�
SOH� WR DFWLYDWH WKH VHFRQG WUDQVIHU�

:KHQ WUDQVIHUULQJ GDWD� DGGUHVVHV QHHG QRW EH FRQVHFXWLYH� ,I WKH\ DUH QRW
FRQVHFXWLYH� HDFK DGGUHVV ZLOO QHHG WR EH VSHFLILHG LQGLYLGXDOO\� ,I WKH\ DUH
FRQVHFXWLYH� RQO\ WKH ILUVW DGGUHVV QHHG EH GHVLJQDWHG�

5HDGLQJ 'XULQJ (DFK 6FDQ

3& 3URJUDPV 6HFWLRQ ���
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'DWD 7UDQVPLVVLRQ ([DPSOH 7KH IROORZLQJ SURJUDP FDQ EH XVHG WR WUDQVIHU GDWD ZULWWHQ LQ WKH '0 DUHD RI
WKH 3& WR WKH 1&����(� :KHQ WUDQVIHUULQJ GDWD� LW LV LPSRUWDQW WKDW WKH ILUVW
ZRUG GHVLJQDWH WKH DGGUHVV DQG WKDW GDWD IRU WKH UHTXLUHG QXPEHU RI ZRUGV LV
VHW SURSHUO\�

1&����(

5$0
$GGUHVV

���
���
���
���

���
���

'DWD LV
WUDQVIHUUHG ZLWK
:5,7���� IURP
'0 DUHD LQVLGH
WKH 3& WR 5$0
LQVLGH WKH 3&8�

3&

'0 DUHD
$GGUHVV

���

�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�

8S WR ��� ZRUGV FDQ EH WUDQVIHUUHG HDFK WLPH :5,7���� LV H[HFXWHG� :KHQ LW
LV QHFHVVDU\ WR WUDQVIHU PRUH ZRUGV� WKH (TXDOV )ODJ VKRXOG EH XVHG WR DFWL�
YDWH IXUWKHU WUDQVPLVVLRQV ZLWK :5,7����� DV VKRZQ EHORZ�

:KHQ GDWD LV WUDQVIHUUHG LQWR WKH 1&����(� GDWD LV DXWRPDWLFDOO\ VWRUHG LQ
5$0 DFFRUGLQJ WR WKH DGGUHVVHV JLYHQ� ,I WKH DGGUHVVHV RI WKH GDWD EHLQJ
WUDQVIHUUHG DUH FRQVHFXWLYH� LW LV RQO\ QHFHVVDU\ WR GHVLJQDWH WKH DGGUHVV RI
WKH ILUVW RQH�

7KH GDWD SUHSDUHG IRU WUDQVIHU DQG WKH SURJUDP XVHG DUH VKRZQ EHORZ�

&DXWLRQ 'DWD FDQQRW EH WUDQVIHUUHG ZKLOH WKH 1&����( LV SRVLWLRQLQJ� L�H�� ZKLOH RQH
RU PRUH D[HV DUH PRYLQJ�

3& 3URJUDPV 6HFWLRQ ���
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%LW WR LQLWLDWH
GDWD WUDQVIHU

:KHQ 1&����( LV DOORFDWHG
,5 ��� DQG ,5 ���

3URJUDP

'DWD

7KLV VHFWLRQ FDQ EH XVHG IRU

D VHFRQG WUDQVIHU ZKHQ PRUH

WKDQ ��� ZRUGV DUH UHTXLUHG�
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0D[LPXP VSHHG �;�
$GGUHVV� ���

2ULJLQ VHDUFK GLUHFWLRQ �;�
$GGUHVV� ���
'ZHOO WLPH � �;�
$GGUHVV� ���
$FFHOHUDWLRQ SDWWHUQ � �;�
$GGUHVV� ���

3RVLWLRQLQJ DFWLRQ ��� �;�
$GGUHVV� ���

6SHHG � �;� <�
$GGUHVV� ���

*DLQ �<�
$GGUHVV� ���
,Q�SRVLWLRQ ]RQH �<�
$GGUHVV� ���
3RVLWLRQLQJ DFWLRQ ��� �<�
$GGUHVV� ���
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3& 3URJUDPV 6HFWLRQ ���
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:KHQ D VHULHV RI FRQVHFXWLYH DGGUHVVHV RFFXUV LQ RUGHU� WKH DGGUHVVHV FDQ
EH DEEUHYLDWHG DV VKRZQ EHORZ�
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���� $GGUHVV

���� 8QLW

���� $GGUHVV

���� 3XOVH UDWH

����

���� $GGUHVV

���� 5RWDWLRQ GLUHFWLRQ

���� $GGUHVV

���� (QFRGHU W\SH

���� $GGUHVV

���� *DLQ

���� $GGUHVV

���� ,Q�SRVLWLRQ ]RQH

���� $GGUHVV

���� %DFNODVK FRPSHQV�
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$GGUHVV DEEUHY�

$GGUHVV DEEUHY�

$GGUHVV DEEUHY�

0HPRU\ FDQ EH
VDYHG IRU WKH
SRUWLRQ WKDW LV
DEEUHYLDWHG�

1&����( ,�2 DUHD� :RUGV � DQG �

6WRULQJ 5$0 'DWD 3&8 RSHUDWLRQ LV EDVHG RQ WKH SDUDPHWHUV DQG SRVLWLRQLQJ DFWLRQV FRQWDLQHG
LQ 5$0� :KHQ SRZHU LV WXUQHG RQ� WKH GDWD LQ ((3520 LV UHDG LQWR 5$0�
7KH GDWD LQ 5$0 FDQ WKHQ EH FKDQJHG E\ WUDQVIHUULQJ GDWD ZLWK :5,7���� RU
IURP WKH 7HDFKLQJ %R[� 7KLV GDWD ZLOO EH GHOHWHG DQG UHSODFHG E\ ((3520
GDWD WKH QH[W WLPH SRZHU LV WXUQHG RII DQG EDFN RQ� 7KHUH LV D FRPPDQG
DYDLODEOH� KRZHYHU� WR ZULWH 5$0 GDWD WR ((3520 �6725(�� DV ZHOO DV RQH
WR UHVWRUH ((3520 GDWD WR 5$0 �5(675�� 7KHVH FRPPDQGV FDQ EH XVHG
DORQJ ZLWK :5,7���� �RU WKH 7HDFKLQJ %R[� WR FRQWURO WKH GDWD LQ 5$0� 7KLV
VLWXDWLRQ LV LOOXVWUDWHG EHORZ�

'DWD WUDQVIHU
�:5,7���� RU
IURP 7HDFKLQJ
%R[�

((35205$0

6725(

5(675 RU
SRZHU�RQ

5HIHU WR ��� &RPPDQG 'HVFULSWLRQV IRU GHWDLOV RQ 6725( DQG 5(675�

&DXWLRQ 6725( VKRXOG QRW EH H[HFXWHG PRUH WKDQ ����� WLPHV�

$GGUHVV $EEUHYLDWLRQ

3& 3URJUDPV 6HFWLRQ ���
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��� ((3520 DQG 5$0 6HWWLQJV
%\ PHDQV RI LQWHUQDO 1&����( ',3 VZLWFK VHWWLQJV� GDWD FDQ EH SURKLELWHG
IURP EHLQJ ZULWWHQ WR WKH ((3520 DQG WKH PHWKRG IRU UHIUHVKLQJ VWDWXV FDQ
EH VHOHFWHG� 7R PDNH WKH VHWWLQJV� ILUVW DFFHVV WKH WZR ',3 VZLWFK SLQV E\
UHPRYLQJ WKH ',3 VZLWFK FRYHU ZLWK D IODW�EODGH VFUHZGULYHU DV VKRZQ LQ WKH
LOOXVWUDWLRQ EHORZ�
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',3 VZLWFK SLQ QR� �
21� :ULWLQJ WR ((3520 SURKLELWHG
2))� :ULWLQJ WR ((3520 SHUPLWWHG
'HIDXOW� 2))

',3 VZLWFK SLQ QR� �
21� +DQGVKDNH PHWKRG
2))� 3HULRGLF UHIUHVK PHWKRG
'HIDXOW� 2))

9ROXPH UHJXODWRU

6HWWLQJ SLQ QR� � WR 21 SURKLELWV GDWD IURP EHLQJ ZULWWHQ WR WKH ((3520�
8VH WKLV WR SURWHFW GDWD WKDW PXVW QRW EH HUDVHG�

((3520

&RPPDQGV IURP
WKH 3&

&RPPDQGV IURP
WKH 7HDFKLQJ %R[

',3 VZLWFK SLQ QR� �� 21

6HW SLQ QR� � WR VHOHFW ZKHWKHU WKH KDQGVKDNH PHWKRG RU WKH SHULRGLF UHIUHVK
PHWKRG LV WR EH XVHG IRU UHIUHVKLQJ WKH 1&����( LQWHUQDO VWDWXV� 7KH VWDWXV
FRQWHQWV DUH QRUPDOO\ UHIUHVKHG DSSUR[LPDWHO\ HYHU\ �� PV� UHJDUGOHVV RI
ZKHWKHU RU QRW WKH 3& LV DFFHVVLQJ WKH VKDUHG 5$0� 7KHUHIRUH� WKH WKH VWD�
WXV LV FKDQJHG DW OHDVW HYHU\ �� PV� 7KLV LV FDOOHG WKH SHULRGLF UHIUHVK PHWK�
RG�

:LWK WKH KDQGVKDNH PHWKRG� RQ WKH RWKHU KDQG� WKH VWDWXV LV QRW ZULWWHQ WR
WKH VKDUHG 5$0 DV ORQJ DV WKH 3& LV QRW DFFHVVLQJ LW� 7KLV DVVXUHV WKDW VWD�
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WXV FKDQJHV ZLOO EH UHFHLYHG E\ WKH 3&� EXW WKH WLPH EHWZHHQ VWDWXV FKDQJHV
LV ORQJHU WKDQ ZLWK WKH SHULRGLF UHIUHVK PHWKRG�

3&6KDUHG 5$0 6KDUHG 5$0

6WDWXV FRQWHQWV UHIUHVKHG
DSSUR[� HYHU\ �� PV�

6WDWXV QRW UHIUHVKHG XQWLO
3& DFFHVVHV VKDUHG
5$0�

6WDWXV UHDG�

3HULRGLF UHIUHVK PHWKRG +DQGVKDNH PHWKRG

&DXWLRQ 7KH ;�D[LV DQG <�D[LV JDLQ UHJXODWRU DQG WKH ]HUR YROXPH UHJXODWRU DUH OR�
FDWHG EHORZ WKH ',3 VZLWFK� 7KHVH UHJXODWRUV DUH IDFWRU\ VHW DQG SDLQW
ORFNHG� %H FDUHIXO QRW WR LQDGYHUWHQWO\ FKDQJH WKHP�

((3520 DQG 5$0 6HWWLQJV 6HFWLRQ ���
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2SHUDWLQJ 6WDWXV

7KLV VHFWLRQ GHVFULEHV WKH VWDWXV LQIRUPDWLRQ DYDLODEOH IURP WKH 3&8� 7KLV LQIRUPDWLRQ LV UHDG LQWR WKH 3& E\ H[HFXWLQJ
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FRPPDQGV DQG WKH VWDWXV LQIRUPDWLRQ�
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��� )ODJ 7UDQVLWLRQV DQG 7\SHV
)ODJV DQG RWKHU VWDWXV LQIRUPDWLRQ ZLOO FKDQJH DV FRPPDQGV DUH H[HFXWHG�
7KHVH FKDQJHV DUH LOOXVWUDWHG LQ WKH IROORZLQJ LOOXVWUDWLRQ� :KHQ WKH FRP�
PDQGV DORQJ WKH DUURZ DUH H[HFXWHG� WKH IODJV JLYHQ DW WKH HQGV RI WKH DU�
URZV WXUQ 21� 5HIHU WR WKH FRPPDQG DOORFDWLRQV WDEOH LQ ��� &RPPDQG )RU�
PDW IRU FRPPDQG FRGH GHILQLWLRQV�
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3RVLWLRQLQJ
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2ULJLQ 6HDUFK
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�3&8 5HDGLQJ�


�3&8 :ULWLQJ &RPSOHWHG�


1RW XVHG E\ WKH XVHU


7KHVH ELWV DUH XVHG E\ 5($'���� DQG :5,7���� DQG DUH QRW GHVLJQHG WR EH DF�
FHVVHG E\ WKH XVHU�

5HODWLRQVKLS EHWZHHQ )ODJV
DQG &RPPDQGV

)ODJ 7UDQVLWLRQV DQG 7\SHV 6HFWLRQ ���
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7\SHV RI )ODJV 7KH ,QWHOOLJHQW ,�2 5HDG LQVWUXFWLRQ 5($'���� LV XVHG WR UHDG EORFNV RI IODJV
DQG VWDWXV GDWD LQWR D PHPRU\ DUHD LQ WKH 3&� 7KHLU FRQWHQWV DUH DV IROORZV�

6\VWHP VWDWXV IODJV

(UURU FRGHV

6\VWHP HUURU VWDWXV IODJV

(UURU FRGHV

6WDWXV IODJV

&XUUHQW SRVLWLRQ

0 FRGH

0XOWLSOLHU GDWD

&XUUHQW SRVLWLRQLQJ DFWLRQ DGGUHVV

&XUUHQW VSHHG DGGUHVV

2YHUULGH FRHIILFLHQW

5HDG GDWD

��� 6WDWXV :RUG $OORFDWLRQV

7KH 3& XVHV WKH LQWHOOLJHQW ,�2 5HDG LQVWUXFWLRQ 5($'���� WR UHDG VWDWXV
IURP WKH 3RVLWLRQ &RQWURO 8QLW� 5HIHU WR ��� 3& 3URJUDPV IRU WKH 5($'����
IRUPDW� 7KH 1&��� DGGV VHYHUDO VWDWXV ZRUGV WR WKRVH SURYLGHG E\ WKH
1&����

� 6HUYR�IUHH

� 'DWD 5HDG &RPSOHWH

� 7HDFKLQJ %R[ 3URWHFW

� ([WHUQDO ,QSXW 3URWHFW

� (UURU &RXQWHU 2YHUIORZ �;� <�

� 6\QFKURQRXV 6WDUW :DLWLQJ �;� <�

� =RQH )ODJ $UHD

� 'LVWULEXWLRQ 6WDUW

� 'LVWULEXWLRQ (QG

7KH 3& XVHV WKH ,QWHOOLJHQW ,�2 5HDG LQVWUXFWLRQ 5($'���� WR UHDG VWDWXV
IURP WKH 3RVLWLRQ &RQWURO 8QLW� 5HIHU WR ��� 3& 3URJUDPV IRU WKH 5($'����
IRUPDW� 'DWD ZRUG DOORFDWLRQV IRU WKH 1&��� DUH VXPPDUL]HG LQ WKH IROORZLQJ
WDEOH� �7R FRPSDUH WKHVH ZLWK WKH FRUUHVSRQGLQJ 1&��� DOORFDWLRQV� UHIHU WR
����� &KDQJHV LQ 6WDWXV :RUG $OORFDWLRQV��

6WDWXV :RUG $OORFDWLRQV 6HFWLRQ ���
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6WDWXV :RUG $OORFDWLRQV 6HFWLRQ ���



���

��� 6WDWXV :RUG 'HWDLOV

����� 6\VWHP )ODJV

:RUG ' � �

%LW 1DPH &RQWHQW 21 ���
FRQGLWLRQ

2)) ���
FRQGLWLRQ

,QLWLDO
VWDWXV

:LULQJ HU�
URU VWDWXV

6\VWHP HU�
URU VWDWXV

�� ;�D[LV (UURU
&RXQWHU 2YHUIORZ

,QGLFDWHV ZKHWKHU
HUURU FRXQWHU
RYHUIORZ KDV RF�
FXUUHG�

:KHQ HUURU
FRXQWHU RYHU�
IORZ RFFXUV�

:KHQ HUURU UH�
VHW RU HUURU
FRXQWHU UHVHW LV
H[HFXWHG�

2)) ��� 1R FKDQJH 1R FKDQJH

�� 'DWD 5HDG &RP�
SOHWHG

,QGLFDWHV WKDW
GDWD KDV EHHQ
VXFFHVVIXOO\ UHDG
WR VKDUHG PHPRU\
E\ PHDQV RI GDWD
UHDG FRPPDQG�

:KHQ GDWD KDV EHHQ VXFFHVVIXOO\
UHDG WR VKDUHG PHPRU\ WKH VWDWXV
RI WKLV ELW HLWKHU WXUQV IURP 2)) WR
21 RU IURP 21 WR 2))� GHSHQGLQJ
RQ LWV SULRU VWDWXV�

2)) ��� 1R FKDQJH 1R FKDQJH

�� <�D[LV (UURU
&RXQWHU 2YHUIORZ

,QGLFDWHV ZKHWKHU
HUURU FRXQWHU
RYHUIORZ KDV RF�
FXUUHG�

:KHQ HUURU
FRXQWHU RYHU�
IORZ RFFXUV�

:KHQ HUURU UH�
VHW RU HUURU
FRXQWHU UHVHW LV
H[HFXWHG�

2)) ��� 1R FKDQJH 1R FKDQJH

�� ((3520 :ULWH
&RPSOHWHG

,QGLFDWHV GDWD
KDV EHHQ VXF�
FHVVIXOO\ ZULWWHQ
WR ((3520�

:KHQ GDWD KDV
EHHQ VXFFHVV�
IXOO\ ZULWWHQ WR
((3520�

:KHQ ((3520
ZULWH SURFHVVLQJ
LV DJDLQ
H[HFXWHG DIWHU
ZULWLQJ LV FRP�
SOHWHG�

2)) ��� 1R FKDQJH 1R FKDQJH

�� :ULWLQJ WR ((�
3520

,QGLFDWHV WKDW
GDWD LV EHLQJ ZULW�
WHQ WR ((3520�

:KHQ GDWD LV
EHLQJ ZULWWHQ WR
((3520�

:KHQ ZULWLQJ WR
((3520 LV
FRPSOHWH �LQ�
FOXGLQJ ZKHQ
HUURU RFFXUV��

2)) ��� 1R FKDQJH 1R FKDQJH

�� 5HDGLQJ )URP
((3520

,QGLFDWHV WKDW
GDWD LV EHLQJ UHDG
IURP ((3520�

:KHQ GDWD LV
EHLQJ UHDG IURP
((3520�

:KHQ UHDGLQJ
IURP ((3520
LV FRPSOHWH�

2)) ��� 1R FKDQJH 1R FKDQJH

�� ,QWHUSRODWLQJ
6WUDLJKW /LQH

,QGLFDWHV WKDW D
VWUDLJKW�OLQH LQWHU�
SRODWLRQ LV EHLQJ
H[HFXWHG�

'XULQJ VWUDLJKW�
OLQH LQWHUSROD�
WLRQ�

'XULQJ VLQJOH�
D[LV SRVLWLRQLQJ�
GXULQJ FLUFXODU
DUF LQWHUSROD�
WLRQ� DQG ZKLOH
VWRSSHG�

2)) ��� 2)) ��� 2)) ���

�� ,QWHUSRODWLQJ &LU�
FXODU $UF

,QGLFDWHV WKDW D
FLUFXODU DUF LQWHU�
SRODWLRQ LV EHLQJ
H[HFXWHG�

'XULQJ FLUFXODU
DUF LQWHUSROD�
WLRQ�

'XULQJ VLQJOH�
D[LV SRVLWLRQLQJ�
GXULQJ FLUFXODU
DUF LQWHUSROD�
WLRQ� DQG ZKLOH
VWRSSHG�

2)) ��� 2)) ��� 2)) ���

�� 3& &RPPXQLFD�
WLRQV 'LVDEOHG

,QGLFDWHV WKDW 3&
SURWHFW LV LQ HIIHFW�

:KHQ 3& SUR�
WHFW LV HQDEOHG
IURP WKH 7HDFK�
LQJ %R[ RU WKH
3&�

:KHQ 3& SUR�
WHFW LV QRW HQ�
DEOHG IURP WKH
7HDFKLQJ %R[ RU
WKH 3&�

2)) ��� 1R FKDQJH 1R FKDQJH

�� ([WHUQDO ,QSXW
3URWHFW

,QGLFDWHV WKDW H[�
WHUQDO LQSXW SUR�
WHFW LV LQ HIIHFW�

:KHQ H[WHUQDO
LQSXW SURWHFW LV
HQDEOHG IURP
WKH 7HDFKLQJ
%R[ RU WKH 3&�

:KHQ H[WHUQDO
LQSXW SURWHFW LV
QRW HQDEOHG
IURP WKH 7HDFK�
LQJ %R[ RU WKH
3&�

2)) ��� 1R FKDQJH 1R FKDQJH

6WDWXV :RUG 'HWDLOV 6HFWLRQ ���



���

%LW 6\VWHP HU�
URU VWDWXV

:LULQJ HU�
URU VWDWXV

,QLWLDO
VWDWXV

2)) ���
FRQGLWLRQ

21 ���
FRQGLWLRQ

&RQWHQW1DPH

�� 7HDFKLQJ %R[
3URWHFW

,QGLFDWHV WKDW
7HDFKLQJ %R[ SUR�
WHFW LV LQ HIIHFW�

:KHQ WKH SDVV�
ZRUG LV NH\HG LQ
DW WKH 7HDFKLQJ
%R[ RU ZKHQ
SRZHULQJ XS�

:KHQ WKH SDVV�
ZRUG LV NH\HG LQ
DW WKH 7HDFKLQJ
%R[�

21 ��� 1R FKDQJH 1R FKDQJH

�� ([WHUQDO 'LVSOD\
&RQQHFWHG

,QGLFDWHV ZKHWKHU
WKH ([WHUQDO 'LV�
SOD\ LV FRQQHFWHG�

:KHQ ([WHUQDO
'LVSOD\ FRQQHF�
WLRQ LV FRQ�
ILUPHG�

:KHQ ([WHUQDO
'LVSOD\ GLVFRQ�
QHFWLRQ LV FRQ�
ILUPHG�

&DQ EH
HLWKHU
21 RU
2))�

1R FKDQJH 1R FKDQJH

�� 7HDFKLQJ %R[
&RQQHFWHG

,QGLFDWHV ZKHWKHU
WKH ([WHUQDO 'LV�
SOD\ LV FRQQHFWHG�

:KHQ 7HDFKLQJ
%R[ FRQQHFWLRQ
LV FRQILUPHG�

:KHQ 7HDFKLQJ
%R[ GLVFRQQHF�
WLRQ LV FRQ�
ILUPHG�

&DQ EH
HLWKHU
21 RU
2))�

1R FKDQJH 1R FKDQJH

�� 7HDFKLQJ %R[
5HDG\

,QGLFDWHV ZKHWKHU
WKH 7HDFKLQJ %R[
LV RSHUDEOH�

:KHQ WKH
7HDFKLQJ %R[ LV
FRQQHFWHG DQG
FRPPDQGV FDQ
EH UHFHLYHG�

:KHQ WKH
7HDFKLQJ %R[ LV
QRW FRQQHFWHG
RU FRPPDQGV
FDQQRW EH UH�
FHLYHG�

&DQ EH
HLWKHU
21 RU
2))�

1R FKDQJH 1R FKDQJH

�� 3&8 5HDG\ ,QGLFDWHV WKDW
3&8 LQLWLDOL]DWLRQ
ZDV VXFFHVVIXOO\
FRPSOHWHG DIWHU
SRZHULQJ XS�

:KHQ 3&8 LQL�
WLDOL]DWLRQ LV
FRPSOHWHG

'XULQJ LQLWLDOL]D�
WLRQ RU ZKHQ LQL�
WLDOL]DWLRQ IDLOV�

&DQ EH
HLWKHU
21 RU
2))�

1R FKDQJH 1R FKDQJH

�� 6SHHGV &OHDUHG ,QGLFDWHV WKDW DOO
VSHHGV KDYH
EHHQ FOHDUHG�

:KHQ &/5 �WKH
FOHDU FRPPDQG�
VHWV VSHHGV WR
��

:KHQ RQH RU
PRUH VSHHGV
DUH VHW WR
YDOXHV RWKHU
WKDQ ��

&DQ EH
HLWKHU
21 RU
2))�

1R FKDQJH 1R FKDQJH

1RWH 7KH LQLWLDO VWDWXV VHWWLQJV DUH DV VKRZQ EHORZ� 7KH 7HDFKLQJ %R[ LV QRW FRQ�
QHFWHG�

� � ��� � � ��� � � � ���

� � � �

��������

:G �

����� (UURU &RGH DQG 6\VWHP (UURU )ODJV
5HIHU WR $SSHQGL[ & IRU HUURU FRGHV�

:RUG ' � �

%LW 1DPH &RQWHQW 6HW &RQGLWLRQ 5HVHW &RQGLWLRQ ,QLWLDO
VWDWXV

:LULQJ
HUURU
VWDWXV

6\VWHP
HUURU
VWDWXV

� WR � (UURU &RGH ,QGLFDWHV WKH
ULJKWPRVW GLJLW RI
WKH HUURU FRGH WKDW
VKRZV WKH FDXVH RI
WKH HUURU�

:KHQ D FRPPDQG
HUURU RFFXUV�

:KHQ WKH QH[W
SURSHU FRPPDQG
LV UHFHLYHG�

� 1R
FKDQJH

1R
FKDQJH

� WR � ,QGLFDWHV WKH
OHIWPRVW GLJLW RI WKH
HUURU FRGH WKDW
VKRZV WKH FDXVH RI
WKH HUURU�

6WDWXV :RUG 'HWDLOV 6HFWLRQ ���



���

%LW 6\VWHP
HUURU
VWDWXV

:LULQJ
HUURU
VWDWXV

,QLWLDO
VWDWXV

5HVHW &RQGLWLRQ6HW &RQGLWLRQ&RQWHQW1DPH

� ;�$[LV
&RPPDQG (UURU

,QGLFDWHV
FRPPDQG HUURU
DIIHFWLQJ ;�D[LV�

:KHQ HUURU FRGH RI
�� WR ��� ��� RU �� LV
JHQHUDWHG IRU D
VHUYR FRQWURO
FRPPDQG�

:KHQ WKH QH[W
SURSHU FRPPDQG
LV UHFHLYHG�

� 1R
FKDQJH

1R
FKDQJH

� <�$[LV
&RPPDQG (UURU

,QGLFDWHV
FRPPDQG HUURU
DIIHFWLQJ <�D[LV�

:KHQ HUURU FRGH RI
�� WR ��� ��� ��� RU
�� WR �� LV
JHQHUDWHG IRU D
VHUYR FRQWURO
FRPPDQG�

:KHQ WKH QH[W
SURSHU FRPPDQG
LV UHFHLYHG�

� 1R
FKDQJH

1R
FKDQJH

�� ,QWHUSRODWLRQ
(UURU

,QGLFDWHV
FRPPDQG HUURU
DIIHFWLQJ
LQWHUSRODWLRQ�

:KHQ HUURU FRGH RI
�� WR ��� ��� ��� ���
RU �� WR �� LV
JHQHUDWHG IRU D 6WDUW
FRPPDQG�

:KHQ WKH QH[W
SURSHU FRPPDQG
LV UHFHLYHG�

� 1R
FKDQJH

1R
FKDQJH

�� 6\VWHP � 'DWD
3URFHVVLQJ
(UURU

,QGLFDWHV
FRPPDQG HUURU
DIIHFWLQJ V\VWHP RU
GDWD SURFHVVLQJ�

:KHQ HUURU FRGH RI
�� WR ��� �� WR ���
��� ��� RU �� LV
JHQHUDWHG IRU D
V\VWHP RU GDWD
SURFHVVLQJ
FRPPDQG�

:KHQ WKH QH[W
SURSHU FRPPDQG
LV UHFHLYHG�

� 1R
FKDQJH

1R
FKDQJH

�� ;�$[LV 6\VWHP
(UURU

,QGLFDWHV V\VWHP
HUURU DIIHFWLQJ
;�D[LV�

:KHQ HUURU FRGH RI
��� ��� RU �� LV
JHQHUDWHG�

:KHQ (567 �HUURU
UHVHW� LV
SURFHVVHG�

� RU � 1R
FKDQJH

�

�� <�$[LV 6\VWHP
(UURU

,QGLFDWHV V\VWHP
HUURU DIIHFWLQJ
<�D[LV�

:KHQ HUURU FRGH RI
��� ��� RU �� LV
JHQHUDWHG�

:KHQ (567 �HUURU
UHVHW� LV
SURFHVVHG�

� RU � 1R
FKDQJH

�

�� &RPPXQLFDWLRQ
V (UURU

,QGLFDWHV
FRPPXQLFDWLRQV
HUURU ZLWK 7HDFKLQJ
%R[ RU ([WHUQDO
'LVSOD\�

:KHQ HUURU FRGH RI
�� WR �� LV
JHQHUDWHG�

:KHQ (567 �HUURU
UHVHW� LV
SURFHVVHG�

� RU � 1R
FKDQJH

1R
FKDQJH

�� +DUGZDUH (UURU ,QGLFDWHV LQWHUQDO
PDOIXQFWLRQ�

:KHQ HUURU FRGH RI
�� WR �� LV
JHQHUDWHG�

:KHQ (567 �HUURU
UHVHW� LV
SURFHVVHG� 5HVHW
ZLOO QRW EH
SRVVLEOH IRU HUURU
FRGHV RI �� RU ���

� RU � 1R
FKDQJH

1R
FKDQJH

1RWH 7KH LQLWLDO VWDWXV VHWWLQJV DUH DV VKRZQ EHORZ� 1R HUURUV DUH JHQHUDWHG�

� ��� � � ��� � � � ���

� � � �

��������

:G � �

6WDWXV :RUG 'HWDLOV 6HFWLRQ ���



���

����� (UURU 2S &RGHV
:RUG ' � �

%LW 1DPH &RQWHQW 6HW &RQGLWLRQ 5HVHW &RQGLWLRQ ,QLWLDO
VWDWXV

:LULQJ
HUURU
VWDWXV

6\VWHP
HUURU
VWDWXV

� WR � (UURU 2S &RGHV ,QGLFDWHV QXPEHU
RI RSHUDQGV LQ
%&' RI SUHFHGLQJ
2S FRGH�

:KHQ D FRPPDQG
HUURU RFFXUV�

:KHQ WKH QH[W
SURSHU FRPPDQG
LV UHFHLYHG�

� 1R
FKDQJH

1R
FKDQJH

� WR � ,QGLFDWHV
HUURU�FDXVLQJ 2S
FRGH ULJKWPRVW
GLJLW LQ %&'�

� WR �� ,QGLFDWHV
HUURU�FDXVLQJ 2S
FRGH PLGGOH GLJLW
LQ %&'�

�� WR �� ,QGLFDWHV
HUURU�FDXVLQJ 2S
FRGH OHIWPRVW GLJLW
LQ %&'�

1RWH 7KH LQLWLDO VWDWXV VHWWLQJV DUH DV VKRZQ EHORZ� 1R HUURUV DUH JHQHUDWHG�

� ��� � � ��� � � � ���

� � � �

��������

:G � �

����� 6WDWXV )ODJV ���
&RPPDQG DEEUHYLDWLRQV DUH OLVWHG EHORZ WKH WDEOH �DOVR VHH WKH EHJLQQLQJ RI
6HFWLRQ � &RPPDQGV�� ´;�µ ´<�µ DQG ´,µ LQGLFDWH WKH ; D[LV� < D[LV� DQG LQWHU�
SRODWLRQ DQG SUHFHGH VRPH FRPPDQGV� 7KHVH SUHIL[HV DUH PRVWO\ GURSSHG
LQ WKH WDEOH EHFDXVH WKH IODJV DUH WKH VDPH IRU WKH WKUHH GLIIHUHQW VHUYR FRQ�
WURO PRGHV�

;�$[LV� :RUG ' � �
<�$[LV� :RUG ' � ��

%LW 1DPH &RQWHQW 21 ���
FRQGLWLRQ

2)) ���
FRQGLWLRQ

,QLWLDO
VWDWXV

:LULQJ HU�
URU VWDWXV

6\VWHP HU�
URU VWDWXV

�� &XUUHQW 3R�
VLWLRQ 6LJQ

,QGLFDWHV FXU�
UHQW SRVLWLRQ DV
SRVLWLYH RU QHJ�
DWLYH�

:KHQ FXUUHQW
SRVLWLRQ LV
QHJDWLYH �ï��

:KHQ FXUUHQW SRVLWLRQ LV
]HUR ��� RU SRVLWLYH ���� RU
ZKHQ RULJLQ LV QRW GHILQHG�

2)) ��� 2)) ��� 1R FKDQJH

�� 6\QFKUR�
QRXV 6WDUW
:DLWLQJ

,QGLFDWHV WKDW
WKH VHFRQG D[LV
LV ZDLWLQJ WR
VWDUW D V\QFKUR�
QRXV RSHUDWLRQ
DIWHU WKH ILUVW
D[LV KDV VWDUWHG�

:KHQ D V\Q�
FKURQRXV RS�
HUDWLRQ EH�
JLQV�

:KHQ RQH D[LV SDVVHV
WKURXJK WKH V\QFKURQRXV
SRVLWLRQ�
:KHQ H[WHUQDO LQWHUUXSW LV
UHFHLYHG�
:KHQ GHFHOHUDWLRQ VWRS LV
LPSOHPHQWHG

2)) ��� 2)) ��� 2)) ���

�� 3DXVH ,QGLFDWHV SDXVH� :KHQ +/' LV
UHFHLYHG�

:KHQ 5(/� 673� RU (0*
LV UHFHLYHG� ZKHQ H[WHUQDO
LQWHUUXSW LV UHFHLYHG� RU
ZKHQ V\VWHP HUURU RFFXUV�

2))��� 2)) ��� 2)) ���

�� 6WRS ,QGLFDWHV SRVL�
WLRQLQJ KDV
VWRSSHG�

:KHQ WKHUH LV
QR PRYH�
PHQW�

:KHQ 657� -2*� 25*� RU
3/6 LV UHFHLYHG�

21 ��� 21 ��� 2)) ���

6WDWXV :RUG 'HWDLOV 6HFWLRQ ���



���

%LW 6\VWHP HU�
URU VWDWXV

:LULQJ HU�
URU VWDWXV

,QLWLDO
VWDWXV

2)) ���
FRQGLWLRQ

21 ���
FRQGLWLRQ

&RQWHQW1DPH

�� 3RVLWLRQLQJ ,QGLFDWHV SRVL�
WLRQLQJ�

:KHQ 657 LV
UHFHLYHG�

:KHQ D WHUPLQDWLQJ FRP�
SOHWLRQ FRGH LV H[HFXWHG
DQG SRVLWLRQLQJ LV FRP�
SOHWHG� ZKHQ D V\VWHP HU�
URU RFFXUV� RU ZKHQ 673 RU
H[WHUQDO LQWHUUXSW LV FRP�
SOHWHG�

2)) ��� 2)) ��� 2)) ���

�� -RJJLQJ ,QGLFDWHV MRJ�
JLQJ�

:KHQ -2* LV
UHFHLYHG�

:KHQ 673 RU H[WHUQDO LQ�
WHUUXSW FRPSOHWHG RU V\V�
WHP HUURU RFFXUV�

2)) ��� 2)) ��� 2)) ���

�� 6HUYR�IUHH ,QGLFDWHV WKDW
VHUYR�IUHH LV LQ
HIIHFW�

:KHQ VHUYR�
IUHH LQSXW LV
WXUQHG 21�

:KHQ VHUYR�IUHH LQSXW LV
WXUQHG 2))�

2)) ��� 2)) ��� 2)) ���

�� 2ULJLQ
VHDUFK

,QGLFDWHV WKDW
RULJLQ VHDUFK LV
LQ HIIHFW�

:KHQ 25* LV
UHFHLYHG�

:KHQ RULJLQ VHDUFK RU 673
LV FRPSOHWHG� RU ZKHQ D
V\VWHP HUURU RFFXUV�

2)) ��� 2)) ��� 2)) ���

�� 3RVLWLRQLQJ
&RPSOHWHG

,QGLFDWHV WKDW
SRVLWLRQLQJ LV
FRPSOHWHG�

$IWHU SRVLWLRQ�
LQJ HQGV DQG
GZHOO WLPH
KDV H[SLUHG�

:KHQ 657 LV UHFHLYHG RU D
V\VWHP HUURU RFFXUV�

2)) ��� 2)) ��� 2)) ���

�� 'ZHOOLQJ ,QGLFDWHV WKDW
GZHOO WLPH LV DF�
WLYH�

$IWHU SRVLWLRQ�
LQJ HQGV DQG
GZHOO WLPH
VWDUWV�

:KHQ GZHOO WLPH H[SLUHV RU
HPHUJHQF\ VWRS RU V\VWHP
HUURU RFFXUV�

2)) ��� 2)) ��� 2)) ���

�� 2YHUULGH ,QGLFDWHV RYHU�
ULGH FRHIILFLHQW
RWKHU WKDQ ����

:KHQ RYHU�
ULGH FRP�
PDQG UH�
FHLYHG LV RWK�
HU WKDQ ����

:KHQ ��� RYHUULGH FRP�
PDQG LV UHFHLYHG�

2)) ��� 1R FKDQJH 1R FKDQJH

�� +RPH 6KLIW ,QGLFDWHV KRPH
VKLIW VWDWXV�

:KHQ KRPH
VKLIW HQDEOH LV
UHFHLYHG�

:KHQ KRPH VKLIW GLVDEOH LV
UHFHLYHG�

2)) ��� 1R FKDQJH 1R FKDQJH

�� 'LVWULEXWLRQ
&RPSOHWHG

,QGLFDWHV WKDW D
SRVLWLRQLQJ RS�
HUDWLRQ KDV
EHHQ FRP�
SOHWHG�

7KH ELW WXUQV IURP 2)) WR 21 RU IURP 21
WR 2))� GHSHQGLQJ RQ LWV VWDWXV EHIRUH
FRPSOHWLRQ�

21 ��� 2)) ��� 1R FKDQJH

�� 'LVWULEXWLRQ
6WDUWHG

,QGLFDWHV WKDW D
SRVLWLRQLQJ RS�
HUDWLRQ KDV
EHHQ VWDUWHG�

7KH ELW WXUQV IURP 2)) WR 21 RU IURP 21
WR 2))� GHSHQGLQJ RQ LWV VWDWXV EHIRUH
FRPSOHWLRQ�

2)) ��� 2)) ��� 1R FKDQJH

�� 2ULJLQ 6HW ,QGLFDWHV WKDW
WKH RULJLQ KDV
EHHQ HVWDE�
OLVKHG E\ SRVL�
WLRQLQJ�

$IWHU 25* LV
FRPSOHWHG� RU
ZKHQ &&+*
LV UHFHLYHG�

:KHQ WKHUH LV D ZLULQJ HU�
URU�

2)) ��� 2)) ��� 1R FKDQJH

�� 3DUDPHWHUV
(QDEOHG

,QGLFDWHV WKDW DOO
SDUDPHWHUV DUH
ZLWKLQ HVWDE�
OLVKHG UDQJH�

:KHQ SDUDP�
HWHUV DUH
ZLWKLQ HVWDE�
OLVKHG UDQJHV�

:KHQ RQH RU PRUH SDUDP�
HWHUV DUH RXWVLGH HVWDE�
OLVKHG UDQJHV�

&DQ EH
2)) ���
RU 21
����

1R FKDQJH 1R FKDQJH

6WDWXV :RUG 'HWDLOV 6HFWLRQ ���



���

1RWH 7KH LQLWLDO VWDWXV VHWWLQJV DUH DV VKRZQ EHORZ� 3RVLWLRQLQJ LV VWRSSHG� ZLWK
WKH RULJLQ QRW \HW HVWDEOLVKHG�

� �� � � ��� � � ���

� � � �

��������

:G � � � �

:G ��

3UHIL[HV� ;  ; D[LV� <  < D[LV� ,  LQWHUSRODWLRQ�

0DLQ FRGHV� 657  VWDUW� 673  GHFHOHUDWLRQ�VWRS� -2*  MRJJLQJ� 3/6  
LQFKLQJ� 25*  RULJLQ VHDUFK� 295  RYHUULGH� +/'  SDXVH� 5(/  SDXVH
UHOHDVH� DQG (0*  HPHUJHQF\ VWRS�

1RQ�SUHIL[LQJ FRGHV� (1'  FRPPDQG HQG� 123  QR RSHUDWLRQ� (567  
HUURU UHVHW� 287  H[WHUQDO RXWSXW FRQWURO� $&/5  DOO FOHDU� &/5  FOHDU�
%&/5  EORFN FOHDU� 6725(  ((3520 ZULWH �GDWD VDYH�� 5(675  ((�
3520 UHDG� 5($'  GDWD UHDG� 029  GDWD WUDQVIHU� 7($&+  WHDFKLQJ�
&&+*  FKDQJH FXUUHQW SRVLWLRQ� DQG +6)7  KRPH VKLIW�

����� 6WDWXV )ODJV ���
;�$[LV� :RUG ' � �
<�$[LV� :RUG ' � ��

%LW 1DPH &RQWHQW 21 ��� &RQGLWLRQ 2)) ��� &RQGLWLRQ ,QLWLDO
VWDWXV

(UURU
VWDWXV

�� 2ULJLQ ,QSXW ,QGLFDWHV RULJLQ LQSXW
VWDWXV�

:KHQ RULJLQ LQSXW LV
21�

:KHQ RULJLQ LQSXW LV 2))� � RU � 1R
FKDQJH

�� 6HUYR�IUHH
,QSXW

,QGLFDWHV VHUYR�IUHH
LQSXW VWDWXV�

:KHQ VHUYR�IUHH LQSXW
LV 21 �RSHQ��

:KHQ VHUYR�IUHH LQSXW LV
2))�

� RU � 1R
FKDQJH

�� ([WHUQDO
,QWHUUXSW

,QGLFDWHV H[WHUQDO
LQWHUUXSW VWDWXV�

:KHQ H[WHUQDO LQWHUUXSW
LQSXW LV 21�

:KHQ H[WHUQDO LQWHUUXSW LQSXW
LV 2))�

� RU � 1R
FKDQJH

�� &&:/6
,QSXW

,QGLFDWHV &&: OLPLW
VZLWFK VWDWXV�

:KHQ &&:/6 LQSXW LV
21 �RSHQ��

:KHQ &&:/6 LQSXW LV 2)) � RU � 1R
FKDQJH

�� &:/6
,QSXW

,QGLFDWHV &: OLPLW
VZLWFK VWDWXV�

:KHQ &:/6 LQSXW LV
21 �RSHQ��

:KHQ &:/6 LQSXW LV 2))� � RU � 1R
FKDQJH

�� 287�
2XWSXW

,QGLFDWHV 287�
VWDWXV�

:KHQ 287� RXWSXW LV
21�

:KHQ 287� RXWSXW LV 2))� � 1R
FKDQJH

�� 287�
2XWSXW

,QGLFDWHV 287�
VWDWXV�

:KHQ 287� RXWSXW LV
21�

:KHQ 287� RXWSXW LV 2))� � 1R
FKDQJH

�� 2ULJLQ ,QGLFDWHV SRVLWLRQLQJ
DW RULJLQ�

:KHQ VWRSSHG DW ]HUR� :KHQ RULJLQ LV QRW GHILQHG�
ZKHQ PRYLQJ� ZKHQ VWRSSHG
DW DQ\ SRLQW RWKHU WKDQ WKH
RULJLQ� RU ZKHQ D V\VWHP
HUURU RFFXUV�

� �

�� 'HFHOHUD�
WLRQ =RQH

,QGLFDWHV SRVLWLRQ LV
ZLWKLQ GHFHOHUDWLRQ
]RQH�

:KHQ FXUUHQW SRVLWLRQ
DQG SRVLWLRQLQJ
GHVWLQDWLRQ GLIIHU E\
OHVV WKDQ WKH VHW YDOXH�

:KHQ SRVLWLRQLQJ RU (0* LV
FRPSOHWHG� RU ZKHQ D V\VWHP
HUURU RFFXUV�

� �

�� $FFHOHUD�
WLRQ =RQH

,QGLFDWHV SRVLWLRQ LV
ZLWKLQ DFFHOHUDWLRQ
]RQH�

:KHQ 657 RU -2* LV
UHFHLYHG�

:KHQ WKH VWDUWLQJ SRVLWLRQ
DQG FXUUHQW SRVLWLRQ GLIIHU E\
WKH VHW YDOXH� ZKHQ 673 LV
FRPSOHWHG� RU ZKHQ D V\VWHP
HUURU RFFXUV�

� �

�� ,Q 3RVLWLRQ ,QGLFDWHV WKH HUURU
FRXQWHU VWDWXV
DFFRUGLQJ WR WKH VHW
]RQH�

:KHQ HUURU FRXQWHU
GRHV QRW H[FHHG
LQ�SRVLWLRQ ]RQH�

:KHQ HUURU FRXQWHU H[FHHGV
VHWWLQJ IRU LQ�SRVLWLRQ ]RQH RU
ZKHQ SXOVHV DUH EHLQJ LQSXW
WR FRXQWHU�

� RU � 1R
FKDQJH

&RPPDQG &RGHV

6WDWXV :RUG 'HWDLOV 6HFWLRQ ���
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%LW (UURU
VWDWXV

,QLWLDO
VWDWXV

2)) ��� &RQGLWLRQ21 ��� &RQGLWLRQ&RQWHQW1DPH

�� 'HFHOHUDWLQJ ,QGLFDWHV
GHFHOHUDWLRQ�

$W WKH GHFHOHUDWLRQ
VWDUWLQJ SRVLWLRQ�

:KHQ SRVLWLRQLQJ DFWLRQ RU
673 HQGV�

� RU � �

�� &RQVWDQW
6SHHG

,QGLFDWHV FRQVWDQW
VSHHG�

$W DFFHOHUDWLRQ HQG
SRLQW�

$W DFFHOHUDWLRQ VWDUW SRLQW� � �

�� $FFHOHUDWLQJ ,QGLFDWHV
DFFHOHUDWLRQ�

:KHQ 657 RU -2* LV
UHFHLYHG�

$W FRQVWDQW VSHHG SRLQW RU
GHFHOHUDWLRQ SRLQW�

� �

�� &&:
0RYHPHQW

,QGLFDWHV &&:
PRYHPHQW�

'XULQJ &&: SRVLWLRQLQJ
DFWLRQV�

:KHQ VWRSSHG� GXULQJ &:
SRVLWLRQLQJ DFWLRQV� RU ZKHQ
PRYHPHQW LV ]HUR�

� �

�� &:
0RYHPHQW

,QGLFDWHV &:
PRYHPHQW�

'XULQJ &: SRVLWLRQLQJ
DFWLRQV�

:KHQ VWRSSHG� GXULQJ &&:
SRVLWLRQLQJ DFWLRQV� RU ZKHQ
PRYHPHQW LV �

� �

1RWH 7KH LQLWLDO VWDWXV VHWWLQJV DUH DV VKRZQ EHORZ� 7KH H[WHUQDO LQSXWV �&&:/�
&:/� H[WHUQDO LQWHUUXSW� VHUYR�IUHH� DUH DOO SURSHUO\ FRQQHFWHG� 7KH H[WHUQDO
LQSXW VWDWXV FDQ EH FKHFNHG E\ WKH 7HDFKLQJ %R[�

�� � ��� � � ���

� � � �

��������

:G � � �� � �

:G ��


6HH DEEUHYLDWLRQV OLVW DW WKH HQG RI ����� 6WDWXV )ODJV ����

����� &XUUHQW 3RVLWLRQ

;�$[LV� :RUG ' � �
<�$[LV� :RUG ' � ��

/HIWPRVW 'LJLWV

%LW )XQFWLRQ &RQWHQW 8SGDWHG &OHDUHG ,QLWLDOO\ 2Q
V\VWHP
HUURU

�
�
�
�

&XUUHQW
SRVLWLRQ
�OHIWPRVW �
GLJLWV�

'HVLJQDWHV FXUUHQW
SRVLWLRQ LQ %&' ����
GLJLW�

:KHQ WKH RULJLQ �HLWKHU
E\ 25* RU &&+*� LV
HVWDEOLVKHG�

:KHQ ZLULQJ HUURU RFFXUV� � 1R
FKDQJH

�
�
�
�

'HVLJQDWHV FXUUHQW
SRVLWLRQ LQ %&' ����
GLJLW�

�
�
��
��

'HVLJQDWHV FXUUHQW
SRVLWLRQ LQ %&' ����
GLJLW�

��
��
��
��

'HVLJQDWHV FXUUHQW
SRVLWLRQ LQ %&' ����
GLJLW�

6WDWXV :RUG 'HWDLOV 6HFWLRQ ���
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;�$[LV� :RUG ' � �
<�$[LV� :RUG ' � ��
5LJKWPRVW 'LJLWV

%LW )XQFWLRQ &RQWHQW 8SGDWHG &OHDUHG ,QLWLDOO\ 2Q
V\VWHP
HUURU

�
�
�
�

&XUUHQW
SRVLWLRQ
�ULJKWPRVW
� GLJLWV�

'HVLJQDWHV FXUUHQW
SRVLWLRQ LQ %&' ����
GLJLW�

:KHQ WKH RULJLQ �HLWKHU
E\ 25* RU &&+*� LV
HVWDEOLVKHG�

:KHQ ZLULQJ HUURU RFFXUV� � 1R
FKDQJH

�
�
�
�

'HVLJQDWHV FXUUHQW
SRVLWLRQ LQ %&' ����
GLJLW�

�
�
��
��

'HVLJQDWHV FXUUHQW
SRVLWLRQ LQ %&' ����
GLJLW�

��
��
��
��

'HVLJQDWHV FXUUHQW
SRVLWLRQ LQ %&' ����
GLJLW�

1RWH 7KH LQLWLDO VWDWXV VHWWLQJV DUH DV VKRZQ EHORZ� 7KH SUHVHQW YDOXH LQGLFDWHV
WKH YDOXH VSHFLILHG DW WKH 1&����(� DQG QRW WKH IHHGEDFN IURP WKH HQFRGHU�

� � ��� � � ��� � � � ���

� � � �

��������

:G �
:G ��

� � ��� � � ��� � � � ���

� � � �

��������

:G �
:G ��

6WDWXV :RUG 'HWDLOV 6HFWLRQ ���
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����� 0 &RGH
;�$[LV� :RUG ' � �
<�$[LV� :RUG ' � ��

%LW 1DPH &RQWHQW 6HW FRQGLWLRQ 5HVHW FRQGLWLRQ ,QLWLDO
VWDWXV

6\VWHP
HUURU

��
��
��
��

0 FRGH 'HVLJQDWHV 0 FRGH
LQ %&' ���� GLJLW �

:KHQ H[HFXWLRQ RI D
SRVLWLRQLQJ DFWLRQ ZLWK D
UHJLVWHUHG 0 FRGH KDV
EHHQ FRPSOHWHG

:KHQ H[HFXWLRQ RI D SRVL�
WLRQLQJ DFWLRQ ZLWKRXW DQ 0
FRGH KDV EHHQ FRPSOHWHG RU
ZKHQ D V\VWHP HUURU RFFXUV�

� �

��
��
��
��

'HVLJQDWHV 0 FRGH
LQ %&' ���� GLJLW �

�� =RQH
([HFXWLRQ
6WDW V

,QGLFDWHV VWDWXV IRU�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

� 1R
FKDQJH

�� 6WDWXV ,QGLFDWHV VWDWXV IRU�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

� 1R
FKDQJH

�� ,QGLFDWHV VWDWXV IRU�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

� 1R
FKDQJH

�� ,QGLFDWHV VWDWXV IRU�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

� 1R
FKDQJH

�� ,QGLFDWHV VWDWXV IRU�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

� 1R
FKDQJH

�� ,QGLFDWHV VWDWXV IRU�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

� 1R
FKDQJH

�� ,QGLFDWHV VWDWXV IRU�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

� 1R
FKDQJH

�� ,QGLFDWHV VWDWXV IRU�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

:KHQ ZLWKLQ UDQJH�
�;� ���� <� ����

� 1R
FKDQJH

1RWH 7KH LQLWLDO VWDWXV VHWWLQJV DUH DV VKRZQ EHORZ� 1R SRVLWLRQLQJ DFWLRQV DUH
H[HFXWHG�

� ��� � � ��� � � � ���

� � � �

��������

:G � �

:G ��

����� 0XOWLSOLHU DQG &XUUHQW 3RVLWLRQLQJ $FWLRQ $GGUHVV
;�$[LV� :RUG ' � �
<�$[LV� :RUG ' � ��

%LW 1DPH &RQWHQW 6HW FRQGLWLRQ 5HVHW FRQGLWLRQ ,QLWLDO
VWDWXV

6\VWHP
HUURU

�
�
�
�

&XUUHQW
3RVLWLRQLQJ
$FWLRQ
$GGUHVV

'HVLJQDWHV FXUUHQW
SRVLWLRQLQJ DFWLRQ
DGGUHVV LQ %&' ����
GLJLW �

:KHQ SRZHU LV WXUQHG
RQ RU ZKHQ 657 LV
H[HFXWHG�

��� ;� ���
<� ���

1R
FKDQJH

�
�
�
�

'HVLJQDWHV FXUUHQW
SRVLWLRQLQJ DFWLRQ
DGGUHVV LQ %&' ����
GLJLW �

�
�
��
��

'HVLJQDWHV FXUUHQW
SRVLWLRQLQJ DFWLRQ
DGGUHVV LQ %&' ����
GLJLW �

6WDWXV :RUG 'HWDLOV 6HFWLRQ ���
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%LW 6\VWHP
HUURU

,QLWLDO
VWDWXV

5HVHW FRQGLWLRQ6HW FRQGLWLRQ&RQWHQW1DPH

��
��
��

0XOWLSOLHU 0XOWLSOLHU LV
GHVLJQDWHG �� �� RU �
LQ %&'�

:KHQ SRZHU LV WXUQHG
RQ RU ZKHQ WKH
PXOWLSOLHU LV FKDQJHG�

��� 6HW
YDOXH

1R
FKDQJH

�� 3RVLWLRQLQJ
$FWLRQ
&OHDU

,QGLFDWHV WKDW DOO
SRVLWLRQLQJ DFWLRQV
DUH FOHDUHG�

:KHQ DOO SRVLWLRQLQJ
DFWLRQV DUH FOHDUHG�

:KHQ HYHQ RQH SRVLWLRQLQJ
DFWLRQ LV UHJLVWHUHG�

&DQ EH
2)) RU
21�

1R
FKDQJH

1RWH 7KH LQLWLDO VWDWXV VHWWLQJV DUH DV VKRZQ EHORZ� 7KH DVWHULVN �
� UHSUHVHQWV �
IRU WKH ; D[LV DQG � IRU WKH < D[LV�

� �� � �� � � ���

� � � �

��������

:G � �

:G ��

� 
 
 �

����� &XUUHQW 6SHHG $GGUHVV DQG 2YHUULGH &RHIILFLHQW

;�$[LV� :RUG ' � �
<�$[LV� :RUG ' � ��

%LW )XQFWLRQ &RQWHQW 8SGDWHG &OHDUHG ,QLWLDOO\ 2Q
V\VWHP
HUURU

�
�
�
�

2YHUULGH
FRHIILFLHQW

'HVLJQDWHV ��ï� GLJLW
RI RYHUULGH
FRHIILFLHQW LQ %&'�

:KHQ 295 LV UHFHLYHG� ��� �� 1R
FKDQJH

�
�
�
�

'HVLJQDWHV ��� GLJLW
RI RYHUULGH
FRHIILFLHQW LQ %&'�

�
�
��
��

&XUUHQW
VSHHG
DGGUHVV

'HVLJQDWHV FXUUHQW
VSHHG DGGUHVV LQ
%&'
���� GLJLW ��

:KHQ SRZHU LV WXUQHG
RQ RU ZKHQ D VWDUW
FRPPDQG LV UHFHLYHG�

��� � 1R
FKDQJH

��
��
��
��

'HVLJQDWHV FXUUHQW
VSHHG DGGUHVV LQ
%&'
���� GLJLWV��

1RWH 7KH LQLWLDO VWDWXV VHWWLQJV DUH DV VKRZQ EHORZ� 2YHUULGH VWDWXV UDQJHV IURP
��� WR ����� LQ LQFUHPHQWV RI ����
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� � � �

��������

:G �
:G ��

6WDWXV :RUG 'HWDLOV 6HFWLRQ ���
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��� )ODJ &KDQJHV

)RU RUGLQDU\ SRVLWLRQLQJ� IODJV FKDQJH LQ WKH IROORZLQJ PDQQHU� ZKHUH WKH
IODJV DUH VHW GXULQJ WKH VKDGHG WLPHV� 7KH 0 FRGHV IRU WKH SRVLWLRQLQJ DF�
WLRQV DUH LQGLFDWHG LQ WKLV H[DPSOH ZLWK FDSLWDO OHWWHUV�

3RVLWLRQLQJ DFWLRQ

6WRS

'ZHOOLQJ

3RVLWLRQLQJ

3RVLWLRQLQJ
&RPSOHWHG

0 FRGH

$FFHOHUDWLQJ

&RQVWDQW 6SHHG

'HFHOHUDWLQJ

7LPH

'ZHOO WLPH

6SHHG

$ % & '

$ % & '

'LUHFWLRQ
�&:�&&:�

,Q�SRVLWLRQ

'LVWULEXWLRQ
VWDUW

'LVWULEXWLRQ
HQG

)ODJ &KDQJHV GXULQJ
3RVLWLRQLQJ

)ODJ &KDQJHV 6HFWLRQ ���
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'XULQJ RULJLQ VHDUFK� VWDWXV IODJV FKDQJH LQ WKH IROORZLQJ PDQQHU� )ODJV DUH
VHW GXULQJ WKH VKDGHG DUHD�

6SHHG

2ULJLQ ,QSXW

2ULJLQ 7LPH

6WRS

3RVLWLRQLQJ

3RVLWLRQLQJ
&RPSOHWHG

2ULJLQ 6HDUFK

&:�&&:
0RYHPHQW

2ULJLQ ,QSXW

2ULJLQ

2ULJLQ 6HW

,Q�SRVLWLRQ

'XULQJ -2* RSHUDWLRQV� IODJV FKDQJH LQ WKH IROORZLQJ PDQQHU� )ODJV DUH VHW
GXULQJ WKH VKDGHG DUHDV�

673

7LPH

6SHHG

6WRS

3RVLWLRQLQJ

-RJJLQJ

'HFHOHUDW�
LQJ

&:�&&:
0RYHPHQW

2ULJLQ 6HW

3RVLWLRQLQJ
&RPSOHWHG

)ODJ &KDQJHV GXULQJ 2ULJLQ
6HDUFK

)ODJ &KDQJHV GXULQJ -2*

)ODJ &KDQJHV 6HFWLRQ ���
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)ODJ &KDQJHV IRU 3DXVHV )ODJV FKDQJH LQ WKH IROORZLQJ PDQQHU ZKHQ +/' �3DXVH� DQG 5(/ �3DXVH
5HOHDVH� DUH H[HFXWHG�

+/'

7LPH

6SHHG

6WRS

3RVLWLRQLQJ

3RVLWLRQLQJ
&RPSOHWHG

3DXVH

0 &RGH

$FFHOHUDWLQJ

&RQVWDQW
6SHHG

'HFHOHUDWLQJ

&: DQG &&:
0RYHPHQW

,Q 3RVLWLRQ

5(/

%$

'LVWULEXWLRQ
VWDUW

'LVWULEXWLRQ
HQG

)ODJ &KDQJHV 6HFWLRQ ���
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6(&7,21 �
&RPPDQGV

7KLV VHFWLRQ GHVFULEHV WKH FRPPDQGV WKDW DUH DYDLODEOH WR FRQWURO 3&8 RSHUDWLRQ IURP WKH 3&�

��� &RPPDQG )RUPDW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPDQG 'HVFULSWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6\VWHP &RPPDQGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HUYR &RQWURO &RPPDQGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD 3URFHVVLQJ &RPPDQGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RPPDQG 3URFHVVLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QWHUSRODWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HODWLRQ EHWZHHQ 657 DQG 3RVLWLRQLQJ $FWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� &RPPDQG )RUPDW
7KHUH DUH WKUHH W\SHV RI FRPPDQGV XVHG� )LUVW� IRXU V\VWHP FRPPDQGV VXS�
SRUW RWKHU FRPPDQG SURFHVVLQJ� 6HFRQG� WKH VHUYR FRQWURO FRPPDQGV RSHU�
DWH WKH PRWRUV� 7KLUG� GDWD SURFHVVLQJ FRPPDQGV KDQGOH GDWD VWRUHG LQ WKH
3RVLWLRQ &RQWURO 8QLW�

(DFK FRPPDQG FRPSULVHV DW OHDVW RQH GDWD ZRUG ZLWK DQ 23 FRGH DQG DQ
RSHUDQG FRXQW� $V WKH IROORZLQJ OD\RXW VKRZV� WKH 23 FRGH LV XQLTXH IRU
HDFK FRPPDQG� 7KH RSHUDQG FRXQW XVXDOO\ GHVLJQDWHV WKH QXPEHU ����� RI
DGGLWLRQDO GDWD ZRUGV DVVLJQHG WR WKH FRPPDQG� ,Q WKLV VHFWLRQ� WKHVH DF�
FRPSDQ\LQJ GDWD ZRUGV DUH GHSLFWHG EHORZ WKH 23 FRGH DQG RSHUDQG ZRUG�
,I WKH QXPEHU RI DGGLWLRQDO GDWD ZRUGV H[FHHGV �� \RX HQWHU � IRU WKH RSHUDQG
FRXQW� DQG DQ H[WUD GDWD ZRUG WKDW IROORZV SURYLGHV WKH HQWU\ VSDFH IRU D
ODUJHU RSHUDQG FRXQW�
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Q
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2SHUDQG FRXQW
23 FRGH

23 FRGH

23 FRGH

/HIWPRVW
GLJLWV

5LJKWPRVW
GLJLWV

&RQWHQWV

6\VWHP
FRPPDQGV
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���

���

���

���

���

���

;�D[LV

<�D[LV

'DWD
SURFHVVLQJ
FRPPDQGV

,QWHUSR�
ODWLRQ


2SHUDQG FRXQW HTXDOV YDOXH HQWHUHG KHUH LI EHWZHHQ � DQG �� $ ´�µ LQGLFDWHV WKDW WKH
IROORZLQJ ZRUG FRQWDLQV WKH FRXQW� DV IROORZV�

2SHUDQG FRXQW

�23 FRGH

�

,Q WKLV FDVH� WKH FRXQW PXVW EH EHWZHHQ � DQG ����

&RPPDQG )RUPDW 6HFWLRQ ���
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&RPPDQG 23 &RGH $OORFDWLRQV DQG $EEUHYLDWLRQV

��� 5LJKWPRVW GLJLW

7\SH /HIWPRVW
GLJLWV

� � � � � � � � � �

6\VWHP FRPPDQGV �� (1'
&RP�
PDQG
HQG

123

1R RS�

HUDWLRQ

(567
(UURU UH�
VHW

287
([WHU�
QDO RXW�
SXW FRQ�
WURO

&5(67
(UURU
FRXQW
UHVHW

6(592
6HUYR�
IUHH

:&+.
:LULQJ
FKHFN

��� ��� ���

;�D[LV �� ;657
6WDUW

;673
'HFHO�
HUDWLRQ
VWRS

;-'*
-RJJLQJ

;3/6
,QFKLQJ

;25*
2ULJLQ
VHDUFK

;295
2YHU�
ULGH

;+/'
3DXVH

;5(/
3DXVH
UHOHDVH

��� ���

6HUYR

FRQWURO

FRP�

PDQGV

<�D[LV �� <657
6WDUW

<673
'HFHO�
HUDWLRQ
VWRS

<-2*

-RJJLQJ

<3/6
,QFKLQJ

<25*
2ULJLQ
VHDUFK

<295
2YHU�
ULGH

<+/'
3DXVH

<5(/
3DXVH
UHOHDVH

��� ���

,QWHUSROD�
WLRQ

�� ,657
6WDUW

,673
'HFHO�
HUDWLRQ
VWRS

,-2*
-RJJLQJ

,3/6
,QFKLQJ

,25*
2ULJLQ
VHDUFK

,295
2YHU�
ULGH

,+/'

3DXVH

,5(/
3DXVH
UHOHDVH

��� ���

'DWD
SURFHHGLQJ FRP�
PDQGV

�� $&/5
$OO FOHDU

&/5
&OHDU

%&/5
%ORFN
FOHDU

6725(
((�
3520
ZULWH
�GDWD
VDYH�

5(675
((�
3520
UHDG

5($'
'DWD
UHDG

029
'DWD
WUDQVIHU

��� ��� ���

�� 7($&+
7HDFK�
LQJ

&&+*
&KDQJH
FXUUHQW
SRVLWLRQ

+6)7
+RPH
VKLIW

��� ��� ��� ��� ��� ��� ���

&RPPDQG )RUPDW 6HFWLRQ ���
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��� &RPPDQG 'HVFULSWLRQV

����� 6\VWHP &RPPDQGV

7KH IROORZLQJ FRPPDQGV DUH XVHG ZLWK :5,7(���� IURP WKH 3&�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

&RPPDQG HQG
�(1'�

� � � �

23 FRGH ,QGLFDWHV WKH HQG RI D FRPPDQG
WUDLQ� )RU H[DPSOH� LI WKLV FRP�
PDQG LV LQVHUWHG LQ WKH PLGGOH RI
D JURXS RI FRPPDQGV� RQO\ WKH
FRPPDQGV XS WR WKDW SRLQW ZLOO EH
H[HFXWHG� 7KLV FDQEHXVHG WR OLP�
LW WKH XVH RI FRPPDQGV�

1R RSHUDWLRQ
�123�

23 FRGH

� � � D

E �

'RHV QRW GR DQ\WKLQJ� EXW FDQ
EH XVHG WR VNLS FRPPDQGV E\
GHVLJQDWLQJ WKH QXPEHU RI ZRUGV
WR EH VNLSSHG� ,W FDQ DOVR EH
XVHG WR UHSODFH XQQHFHVVDU\
FRPPDQGV LQ D JURXS�

D���� 2SHUDQG FRXQW� ���

E���� ([WHQGHG RSHUDQG
FRXQW� ��� WR ���
�ZKHQ D LV VHW WR ��

(UURU UHVHW
�(567�

� � � �

23 FRGH &OHDUV HUURU FRXQWHU RYHUIORZ DQG
FRPPXQLFDWLRQV HUURUV�

([WHUQDO RXWSXW
FRQWURO �287�

� � � �

��� ��� ��� ���

23 FRGH 'HVLJQDWHV H[WHUQDO RXWSXWV 21
RU 2))�

��� ��� ��� ���

;�D[LV <�D[LV

7KH FRUUHVSRQGLQJ RXWSXW JRHV
21 LI WKH GLJLW LV VHW WR � � 2))� LI
VHW WR � � DQG XQFKDQJHG� LI ����

287� ;�D[LV
287� ;�D[LV

287� <�D[LV
287� <�D[LV

(UURU FRXQWHU
UHVHW �&5(67�

23 FRGH

� � � �

D � � �

&OHDUV WKH HUURU FRXQWHU WR ��
DQG VHWV WKH SUHVHQW YDOXH WR ��
,I DQ HUURU FRXQWHU RYHUIORZ HUURU
RFFXUV� LW UHVHWV WKH HUURU�

D����$[LV VHOHFWLRQ
�� ;�D[LV HUURU FRXQWHU UHVHW
�� <�D[LV HUURU FRXQWHU UHVHW

6HUYR�IUHH
�6(592�

23 FRGH

� � � �

D E � �

6ZLWFKHV EHWZHHQ VHUYR�ORFN
DQG VHUYR�IUHH�

D����;�D[LV VHUYR�ORFN VWDWXV
�� 6HUYR�ORFN
�� 6HUYR�IUHH
� WR �� 0DLQWDLQ H[LVWLQJ VWDWXV

:LULQJ FKHFN
�:&+.�

23 FRGH

� � � �

D � � �

&KHFNV WKH GHVLJQDWHG D[LV IRU
UHYHUVHG RU GLVFRQQHFWHG ZLULQJ�
DFFRUGLQJ WR WKH SDUDPHWHU VHW�
WLQJV ����� ����� ([HFXWH WKLV
FRPPDQG ZKLOH ERWK D[HV DUH
VWRSSHG� $ FRPPDQG WLPLQJ HU�
URU ZLOO UHVXOW LI HLWKHU D[LV LV LQ
RSHUDWLRQ�

D����$[LV VHOHFWLRQ
�� ;�D[LV HUURU ZLULQJ FKHFN
�� <�D[LV HUURU ZLULQJ FKHFN

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���



���

����� 6HUYR &RQWURO &RPPDQGV
7KH IROORZLQJ FRPPDQGV DUH XVHG ZLWK :5,7(���� IRU RSHUDWLRQV EHWZHHQ
WKH 3& DQG 3&8�

6WDUW �;657� <657� ,657�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

6WDUW �;657�
<657� ,657�

� E � F

23 FRGH

� $ � D

� G � �

3RVLWLRQLQJ LVH[HFXWHGDFFRUGLQJ
D SRVLWLRQLQJ DFWLRQ DV VSHFLILHG
E\ WKH RSHUDQG�

7DUJHW VSHHG

'HFHO�$FFHO�

6WDUW 7DUJHW SRVLWLRQ

$�����$[LV GHVLJQDWLRQ
�� ;�D[LV
�� <�D[LV
�� %RWK D[HV

D�����2SHUDQG QXPEHU
�� $GGUHVV VSHFLILHG DFFRUG�
LQJ WR LQWHUQDO DGGUHVV FRXQW�
HU�
� WR �� 2SHUDQG QXPEHU
�� ([WHQVLRQ RSHUDQG GHVLJ�
QDWLRQ

E�����3RVLWLRQLQJ DFWLRQ DGGUHVV
�ZKHQ D  � WR ��

E�����([WHQVLRQ RSHUDQG QXPEHU
��� WR ��� �ZKHQ D  ��

F�����6\QFKURQRXV SRVLWLRQLQJ DF�
WLRQ DGGUHVV

G�����3RVLWLRQLQJ DFWLRQ DGGUHVV

$SSOLFDWLRQ ([DPSOH �� 6WDUW ([HFXWHG :LWK 1R 2SHUDQG �2SHUDQG &RXQW  ��
%LWV

:G
�� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �

,I WKH VWDUW LV H[HFXWHG ZLWK QR RSHUDQG� WKHQ WKH SRVLWLRQLQJ DFWLRQ LQGLFDWHG
LQ ZRUG Q � � ZLOO EH H[HFXWHG� $IWHU H[HFXWLRQ� WKH DGGUHVV ZLOO EH DXWRPDWL�
FDOO\ DGYDQFHG �L�H�� DXWR�LQFUHPHQWHG��

��� ���

([HFXWLRQ SRVLWLRQ DGGUHVV �Q � ��

$GGUHVV DXWRPDWLFDOO\ LQFUHPHQWHG�

'ZHOO WLPH

6WDUW

$SSOLFDWLRQ ([DPSOH �� $GGUHVV 'HVLJQDWHG E\ 2SHUDQGV

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �
Q � � � � � �

;�$[LV 6WDUW

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���



���

,Q WKLV H[DPSOH� DGGUHVV ��� LV GHVLJQDWHG IRU ZRUG Q � �� DQG DGGUHVV ���
LV GHVLJQDWHG IRU ZRUG Q � �� :KHQ WKH VWDUW LV H[HFXWHG LQ WKLV FDVH� L�H�� ZLWK
RSHUDQGV� WKH SRVLWLRQLQJ DFWLRQV GHVLJQDWHG E\ WKH RSHUDQGV ZLOO EH
H[HFXWHG ZLWKRXW UHJDUG IRU WKH H[HFXWLRQ SRVLWLRQ DGGUHVV �Q � ��� $IWHU WKH
ODVW DGGUHVV GHVLJQDWHG E\ DQ RSHUDQG KDV EHHQ H[HFXWHG� WKH DGGUHVV ZLOO
EH DXWRPDWLFDOO\ LQFUHPHQWHG�

��� ���

([HFXWLRQ
SRVLWLRQ
DGGUHVV
�Q � ��

$GGUHVV DXWRPDWLFDOO\
LQFUHPHQWHG�

'ZHOO WLPH

6WDUW

'ZHOO WLPH

������

�$GGUHVV ���
GHVLJQDWHG�

�D� 3RVLWLRQLQJ WR WKH 6DPH 3RVLWLRQ
:KHQ VWDUWLQJ D SRVLWLRQLQJ DFWLRQ ZLWK WKH VDPH SRVLWLRQ LQGLFDWHG LQ WKH
SUHVHQW YDOXH VWDWXV �ZRUGV Q � � DQG Q � ��� WKH GZHOO WLPH ZLOO DXWRPDWLFDOO\
EH FDQFHOOHG LI RQH KDV EHHQ VHW� 7KLV DOVR DSSOLHV WR LQFUHPHQWV RI �� ,Q
DGGLWLRQ� WKH GLVWULEXWLRQ VWDUW DQG HQG VWDWXV ELWV ZLOO RSHUDWH VLPXOWDQHRXVO\�

���([HFXWLRQ SRVLWLRQ DGGUHVV ���

$ %0 FRGH

'ZHOOLQJ

'LVWULEXWLRQ VWDUW

'LVWULEXWLRQ VWDUW

3RVLWLRQLQJ FRPSOHWHG

'ZHOO WLPH

:KHQ D V\QFKURQRXV SRVLWLRQ LV VHW LQ DGYDQFH IRU D V\QFKURQRXV SRVLWLRQLQJ
DFWLRQ DGGUHVV� RQH D[LV ZLOO EH VWDUWHG DQG WKH VHFRQG D[LV ZLOO VXEVHTXHQWO\
EHJLQ SRVLWLRQLQJ ZKLOH WKH ILUVW RQH LV VWLOO RSHUDWLQJ�

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �

%HFDXVH LW KDV EHHQ HQWHUHG LQ WKH ;�D[LV VWDUW FRPPDQG� WKH <�D[LV SRVLWLRQ
DFWLRQ ��� ZLOO EH LQGLUHFWO\ GHVLJQDWHG� :KLOH SRVLWLRQLQJ DFWLRQ ��� LV VWLOO

;�$[LV 6WDUW

�E� 6\QFKURQRXV 6WDUWLQJ

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���
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EHLQJ H[HFXWHG DORQJ WKH ;�D[LV� <�D[LV SRVLWLRQLQJ ZLOO EH VWDUWHG IURP WKH
DGGUHVV ��� V\QFKURQRXV SRVLWLRQ�

6WDUW

2WKHU�D[LV VWDUW
DGGUHVV VHW LQ
DGGUHVV ���

<�D[LV

;�D[LV
$GGUHVV ���

$GGUHVV ��� V\QFKURQRXV SRVLWLRQ

7KH VSHHG IRU LQWHUSRODWLRQ LV WKH VSHHG IRU PRYLQJ IURP $ WR %� ZKLFK LV UHJ�
LVWHUHG IRU WKH ;�D[LV LQ WKH LQWHUSRODWLRQ GDWD� 7KH VSHHGV IRU WKH ;� DQG <�
D[HV DUH WKXV FDOFXODWHG DV VKRZQ EHORZ� EDVHG RQ WKH UHODWLRQVKLS EHWZHHQ
WKH SUHVHQW YDOXH DQG WKH WDUJHW SRVLWLRQ�

<

<%

<$

$

3UHVHQW YDOXH

9; ;%
;

%

7DUJHW SRVLWLRQ

q

<

;

%

7DUJHW SRVLWLRQ

q

9

6WUDLJKW /LQH ,QWHUSRODWLRQ &LUFXODU $UF ,QWHUSRODWLRQ

;$

;�D[LV VSHHG� 9;  9FRV q

<�D[LV VSHHG� 9<  9VLQ q

WDQ q  <�D[LV �7DUJHW SRVLWLRQ ï SUHVHQW YDOXH�

;�D[LV �7DUJHW SRVLWLRQ ï SUHVHQW YDOXH�

<$ ï <%

<$ ï <%
 

ZLWK

7KH WLPH WKDW HODSVHV IURP ZKHQ WKH 1&����( UHFHLYHV WKH VWDUW FRPPDQG
WR ZKHQ LW RXWSXWV WKH FRQWURO YROWDJH YDULHV GHSHQGLQJ RQ WKH FRPELQDWLRQ RI
SRVLWLRQLQJ DFWLRQV� ,Q JHQHUDO� KRZHYHU� WKH IROORZLQJ WLPHV FDQ EH FRQVLG�
HUHG IDLUO\ VWDQGDUG�

3DWWHUQ

6WDUW WLPH <�D[LV VWDUW ZLWK
;�D[LV VWRSSHG

<�D[LV VWDUW ZLWK
;�D[LV RSHUDWLQJ

%RWK D[HV
VLPXOWDQHRXV

VWDUW

,QWHUSRODWLRQ
VWDUW

3DWWHUQ � �� WR �� PV �� WR �� PV �� WR �� PV �� WR �� PV

3DWWHUQ � �1R� RI SRV� DFWLRQV � �� �� WR �� PV �� WR �� PV �� WR �� PV �� WR �� PV

3DWWHUQ � �1R� RI SRV� DFWLRQV � �� �� WR �� PV �� WR �� PV �� WR �� PV �� WR �� PV

�F� 6SHHG IRU ,QWHUSRODWLRQ

�G� 7LPH IURP 5HFHSWLRQ RI
6WDUW &RPPDQG 8QWLO
2XWSXW RI &RQWURO 9ROWDJH

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���
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:KHQ H[HFXWLQJ D VWDUW IURP WKH 7HDFKLQJ %R[� WKH VSHHG FRHIILFLHQW WKDW KDV
EHHQ VHW DV D SDUDPHWHU LV DSSOLHG WR WKH VSHHGV WKDW KDYH EHHQ UHJLVWHUHG�
7KHUHIRUH SRVLWLRQLQJ PD\ EH H[HFXWHG DW VSHHGV ORZHU WKDQ WKRVH WKDW KDYH
EHHQ UHJLVWHUHG�

6WDUW VSHHG IURP 7HDFKLQJ %R[  6SHHG GDWD [ VSHHG FRHIILFLHQW

,Q DGGLWLRQ� SRVLWLRQLQJ IURP WKH 7HDFKLQJ %R[ ZLOO RQO\ FRQWLQXH DV ORQJ DV
WKH XVHU FRQWLQXHV WR SUHVV WKH VWDUW NH\� :KHQ WKH NH\ LV UHOHDVHG GXULQJ
SRVLWLRQLQJ� WKH V\VWHP ZLOO FRPH WR D GHFHOHUDWLRQ VWRS�

'HFHOHUDWLRQ 6WRS �;673� <673� ,673�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

'HFHOHUDWLRQ
VWRS �;673�
<673� ,673�

� � D �

23 FRGH

� $ � D

6WRSV GHVLJQDWHG D[HV DFFRUG�
LQJ WR WKH GHVLJQDWHG DFFHOHUD�
WLRQ DQG GHFHOHUDWLRQ SDWWHUQV�

6WRS

�'HVLJQDWHG
GHFHOHUDWLRQ
SDWWHUQ�

&RPPDQG H[HFXWHG

$�����$[LV GHVLJQDWLRQ
�� ;�D[LV
�� <�D[LV
�� ERWK D[HV

D�����$FFHOHUDWLRQ DQG GHFHOHUD�
WLRQ SDWWHUQV� � WR �

;�D[LV DGGUHVVHV� ��� WR ���

<�D[LV DGGUHVVHV� ��� WR ���

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �

%RWK D[HV DUH VWRSSHG E\ PHDQV RI GHFHOHUDWLRQ SDWWHUQ � �;�D[LV DGGUHVV�
���� <�D[LV DGGUHVV� �����

-RJJLQJ �;-2*� <-2*� ,-2*�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

-RJJLQJ
�;-2*� <-2*�
,-2*�

23 FRGH

� $ � �

� � F �

� D E

�'HVLJQDWHG DFFHOHUDWLRQ
SDWWHUQ�

,QVWUXFWV MRJJLQJ IRU GHVLJ�
QDWHG D[HV�

'HVLJQDWHG VSHHG

$�����$[LV GHVLJQDWLRQ
�� ;�D[LV
�� <�D[LV
�� ERWK D[HV

D�����$FFHOHUDWLRQ DQG GHFHOHUD�
WLRQ SDWWHUQV� � WR �

;�D[LV DGGUHVVHV� ��� WR ���

<�D[LV DGGUHVVHV� ��� WR ���

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �
Q � � � � � �

�H� 6WDUWLQJ IURP WKH
7HDFKLQJ %R[

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���
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-RJJLQJ LV H[HFXWHG DORQJ ERWK D[HV DW VSHHG ��� �DGGUHVV ���� DQG DFFHO�
HUDWLRQ�GHFHOHUDWLRQ SDWWHUQ � �;�D[LV DGGUHVV� ���� <�D[LV DGGUHVV� �����

:KHQ WKH MRJJLQJ FRPPDQG LV UHFHLYHG� SRVLWLRQLQJ ZLOO FRQWLQXH LQ WKH �
GLUHFWLRQ DW WKH GHVLJQDWHG VSHHG DV ORQJ DV D VWRS LQVWUXFWLRQ LV QRW HQWHUHG�
7R VWRS WKLV RSHUDWLRQ� H[HFXWH WKH GHFHOHUDWLRQ VWRS FRPPDQG DV VKRZQ
EHORZ�

:5,7����

�����

'0 P

Q

',)8����

$�

',)'����

%�

$� $�

$�

�����

$�

:5,7����

�����

'0 P�U

Q

%� %�

%�

%�

� �

%�

�����

-RJJLQJ FRPPDQG WUDQVPLWWHG

� �

'HFHOHUDWLRQ VWRS FRPPDQG
WUDQVPLWWHG

:KHQ H[HFXWLQJ MRJJLQJ IURP WKH 7HDFKLQJ %R[� MRJJLQJ FDQ EH VWDUWHG DQG
VWRSSHG E\ PHDQV RI WKH GLUHFWLRQ NH\V DIWHU WKH GDWD KDV EHHQ VHW� 7KH MRJ�
JLQJ VSHHGV DQG DFFHOHUDWLRQ�GHFHOHUDWLRQ SDWWHUQV ZLOO EH H[HFXWHG DFFRUG�
LQJ WR WKH SDUDPHWHU VHWWLQJV�

,QFKLQJ �;3/6� <3/6� ,3/6�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

,QFKLQJ �;3/6�
<3/6� ,3/6�

D E

23 FRGH

� $ � �

0RYHV WKH GHVLJQDWHG D[LV WKH
GHVLJQDWHG QXPEHU RI SXOVHV� $OO
SXOVHV DUH WUDQVPLWWHG LQ RQH
VWULQJ�

,QFKLQJ

1XPEHU RI SXOVHV

$�����$[LV GHVLJQDWLRQ
�� ;�D[LV
�� <�D[LV
�� %RWK D[HV

D�����1XPEHU RI SXOVHV ���� WR ����

E�����)HHGLQJ GLUHFWLRQ
�� � GLUHFWLRQ
�� ï GLUHFWLRQ

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���
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7KH ;�D[LV LV PRYHG IRU ��� SXOVHV LQ WKH SOXV GLUHFWLRQ� :KHQ WKH 7HDFKLQJ
%R[ LV XVHG IRU LQFKLQJ� WKH RSHUDWLRQ LV FDUULHG RXW XVLQJ WKH GDWD UHJLVWHUHG
LQ WKH SDUDPHWHUV�

2ULJLQ 6HDUFK �;25*� <25*� ,25*�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

2ULJLQ 6HDUFK
�;25*�
<25*� ,25*�

23 FRGH

� $ � �

3HUIRUPV RULJLQ VHDUFK RQ GHVLJ�
QDWHG D[HV� �)RU GHWDLOV� UHIHU WR
6HFWLRQ � (VWDEOLVKLQJ WKH 2UL�
JLQ��

$�����$[LV GHVLJQDWLRQ
�� ;�D[LV
�� <�D[LV
�� %RWK D[HV

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �

7KH RULJLQ LV GHWHUPLQHG IRU ERWK WKH ;�D[LV DQG WKH <�D[LV�

2YHUULGH �;295� <295� ,295�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

2YHUULGH
�;295� <295�
,295�

D

23 FRGH

� $ � �

'HVLJQDWHV WKH RYHUULGH FRHIIL�
FLHQW IRU WKH SRVLWLRQLQJ VSHHG�
&DQ EH XVHG WR FKDQJH WKH
VSHHG LQ WKH PLGGOH RI D SRVL�
WLRQLQJ DFWLRQ� 6SHHGV FDQ EH
FKDQJHG ZLWKLQ D UDQJH RI
���� WR ������ �LQ LQFUHPHQWV
RI ������

3RV� VSHHG [ ���
2YHUULGH
�����

3RV� VSHHG [ ���

6WDUW

$�����$[LV GHVLJQDWLRQ
�� ;�D[LV
�� <�D[LV
�� %RWK D[HV

D�����2YHUULGH FRHIILFLHQW� ����
WR ���� ����� LQFUHPHQWV�

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �

$Q RYHUULGH FRHIILFLHQW RI ���� LV H[HFXWHG IRU WKH <�D[LV�

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���
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3DXVH �;+/'� <+/'� ,+/'�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

3DXVH �;+/'�
<+/'� ,+/'�

23 FRGH

� $ � �

6WDUW

3DXVHV SRVLWLRQLQJ�

3DXVH H[HFXWHG

7DUJHW
SRVLWLRQ

$�����$[LV GHVLJQDWLRQ
�� ;�D[LV
�� <�D[LV
�� %RWK D[HV

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �

3RVLWLRQLQJ LV SDXVHG RQ WKH ;�D[LV�

3DXVH 5HOHDVH �;5(/� <5(/� ,5(/�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

3DXVH UHOHDVH
�;5(/� <5(/�
,5(/�

23 FRGH

� $ � �

6WDUW

5HOHDVHV SDXVH RI SRVLWLRQLQJ�

3DXVH
H[HFXWHG

7DUJHW SRVLWLRQ
�3RVLWLRQLQJ FRPSOHWH�

3DXVH UHOHDVHG

$�����$[LV GHVLJQDWLRQ
�� ;�D[LV
�� <�D[LV
�� %RWK D[HV

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �

7KH SDXVH LV UHOHDVHG RQ WKH ;�D[LV�

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���



���

����� 'DWD 3URFHVVLQJ &RPPDQGV

((3520

;�D[LV SRVLWLRQLQJ DFWLRQV
;�D[LV SDUDPHWHU GDWD
;�D[LV GZHOO WLPHV
;�D[LV DFFHO��GHFHO� SDWWHUQV
;�D[LV V\QFKURQRXV SRVLWLRQLQJ DFWLRQV
;�D[LV ]RQH GDWD

<�D[LV SRVLWLRQLQJ DFWLRQV
<�D[LV SDUDPHWHU GDWD
<�D[LV GZHOO WLPHV
<�D[LV DFFHO��GHFHO� SDWWHUQV
<�D[LV V\QFKURQRXV SRVLWLRQLQJ DFWLRQV
<�D[LV ]RQH GDWD
6SHHG GDWD

;�D[LV SRVLWLRQLQJ DFWLRQV
;�D[LV SDUDPHWHU GDWD
;�D[LV GZHOO WLPHV
;�D[LV DFFHO��GHFHO� SDWWHUQV
;�D[LV V\QFKURQRXV SRVLWLRQLQJ DFWLRQV
;�D[LV ]RQH GDWD

<�D[LV SRVLWLRQLQJ DFWLRQV
<�D[LV SDUDPHWHU GDWD
<�D[LV GZHOO WLPHV
<�D[LV DFFHO��GHFHO� SDWWHUQV
<�D[LV V\QFKURQRXV SRVLWLRQLQJ DFWLRQV
<�D[LV ]RQH GDWD
6SHHG GDWD

,QWHUQDO 5$0

((3520 ZULWH

((3520 UHDG

3RVLWLRQ &RQWURO 8QLW

7KH IROORZLQJ FRPPDQGV DUH XVHG ZLWK :5,7(���� IRU RSHUDWLRQV ZLWKLQ WKH
3&8�

$OO &OHDU �$&/5�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

$OO FOHDU �$&/5� 23 FRGH

� � � �

� H I J

D E F G

&OHDUV DOO RU SDUW RI WKH LQWHUQDO
5$0 DUHD GDWD GHVLJQDWHG E\
WKH RSHUDQG�

D�����6\QFKURQRXV SRVLW� DFWLRQV

E�����6SHHGV

F�����3DUDPHWHU GDWD

G�����3RVLWLRQ DFWLRQV

H�����=RQH GDWD

I�����$FFHO��GHFHO� SDWWHUQV

J�����'ZHOO WLPHV

6HWWLQJV IRU DOO RI WKH DERYH�
�� 'R QRW FOHDU
�� &OHDU ;�D[LV
�� &OHDU <�D[LV
�� &OHDU ERWK D[HV

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �
Q � � � � � �

$OO GDWD LQ WKH LQWHUQDO 5$0 DUHD LV FOHDUHG�

&OHDU �&/5�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

&OHDU �&/5� 23 FRGH

� � � D

F �

E �

&OHDUV WKH GDWD IURP WKH DG�
GUHVVHV GHVLJQDWHG E\ WKH RS�
HUDQGV�

D�����2SHUDQG FRXQW
� WR �� 1XPEHU RI RSHUDQGV
�� ([WHQGHG RSHUDQG GHVLJQD�
WLRQ

E�����$GGUHVVHV WR EH FOHDUHG �ZKHQ
D  � WR ��

F�����$GGUHVVHV WR EH FOHDUHG RU H[�
WHQGHG RSHUDQG FRXQW� ��� WR
��� �ZKHQ D  ��

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���



���

:KHQ WKH RSHUDQG FRXQW LV VHW IURP � WR �� GHVLJQDWH LQ ZRUGV Q � � RQZDUGV
WKH DGGUHVVHV WKDW DUH WR EH FOHDUHG� 'HVLJQDWH WKH QXPEHU RI DGGUHVVHV
WKDW DUH VSHFLILHG LQ WKH RSHUDQG FRXQW� )RU WKH H[WHQGHG RSHUDQG GHVLJQD�
WLRQ� WKH UDQJH RI VHWWLQJV LV ��� WR ���� )URP ZRUG Q � � RQZDUGV� GHVLJQDWH
WKH DGGUHVVHV WKDW DUH WR EH FOHDUHG� 'HVLJQDWH WKH QXPEHU RI DGGUHVVHV
WKDW DUH VSHFLILHG LQ WKH H[WHQGHG RSHUDQG FRXQW�

$GGUHVVHV WR EH FOHDUHG�

3RVLWLRQLQJ DFWLRQV� ;�D[LV� ��� WR ��� <�D[LV� ��� WR ���

3DUDPHWHU GDWD� ;�D[LV� ��� WR ��� <�D[LV� ��� WR ���

'ZHOO WLPH GDWD ;�D[LV� ��� WR ��� <�D[LV� ��� WR ���

$FFHO��GHFHO� SDWWHUQ GDWD ;�D[LV� ��� WR ��� <�D[LV� ��� WR ���

6\QFKURQRXV SRV� DFWLRQV� ;�D[LV� ��� WR ��� <�D[LV� ��� WR ���

=RQH GDWD� ;�D[LV� ��� WR ��� <�D[LV� ��� WR ���

6SHHG GDWD� %RWK D[HV� ��� WR ���

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �
Q � � � � � �

7KH GDWD IRU SRVLWLRQLQJ DFWLRQ DGGUHVVHV ��� DQG ��� LV FOHDUHG�

%ORFN FOHDU �%&/5�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

%ORFN FOHDU
�%&/5�

23 FRGH

� � � �

E �

D �

&OHDUV WKH GDWD LQ WKH UDQJH RI
DGGUHVVHV GHVLJQDWHG E\ WKH
RSHUDQG �DV ORQJ DV WKH GDWD LV
RI WKH VDPH W\SH��

D�����%HJLQQLQJ DGGUHVV WR EH
FOHDUHG

E�����(QG DGGUHVV WR EH FOHDUHG

5DQJH RI DGGUHVVHV�

3RVLWLRQLQJ DFWLRQV� ;�D[LV� ��� WR ��� <�D[LV� ��� WR ���

3DUDPHWHU GDWD� ;�D[LV� ��� WR ��� <�D[LV� ��� WR ���

'ZHOO WLPH GDWD ;�D[LV� ��� WR ��� <�D[LV� ��� WR ���

$FFHO��GHFHO� SDWWHUQ GDWD ;�D[LV� ��� WR ��� <�D[LV� ��� WR ���

6\QFKURQRXV SRV� DFWLRQV� ;�D[LV� ��� WR ��� <�D[LV� ��� WR ���

=RQH GDWD� ;�D[LV� ��� WR ��� <�D[LV� ��� WR ���

6SHHG GDWD� %RWK D[HV� ��� WR ���

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �
Q � � � � � �

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���
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$OO ;�D[LV GDWD �L�H�� DGGUHVVHV ��� WKURXJK ���� LV FOHDUHG�

:ULWH ((3520 �6725(�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

:ULWH ((3520
�6725(�

23 FRGH

� � � �

� H I J

D E F G

:ULWHV GDWD IURP LQWHUQDO 5$0
WR ((3520�

D�����6\QFKURQRXV SRVLW� DFWLRQV

E�����6SHHGV

F�����3DUDPHWHU GDWD

G�����3RVLWLRQ DFWLRQV

H�����=RQH GDWD

I�����$FFHO��GHFHO� SDWWHUQV

J�����'ZHOO WLPHV

6HWWLQJV IRU DOO RI WKH DERYH�
�� 'R QRW ZULWH
�� :ULWH ;�D[LV GDWD
�� :ULWH ;�D[LV GDWD
�� :ULWH GDWD IRU ERWK D[HV

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �
Q � � � � � �

$OO ;�D[LV GDWD LV ZULWWHQ IURP 5$0 WR ((3520�

5HDG ((3520 �5(675�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

5HDG ((3520
�5(675�

23 FRGH

� � � �

� H I J

D E F G

5HDGV GDWD IURP ((3520 WR
LQWHUQDO 5$0� 7KLV FRPPDQG
H[HFXWHV DXWRPDWLFDOO\ ZKHQ
SRZHU LV WXUQHG RQ VR WKDW DOO
GDWD LV UHDG�

D�����6\QFKURQRXV SRVLW� DFWLRQV

E�����6SHHGV

F�����3DUDPHWHU GDWD

G�����3RVLWLRQ DFWLRQV

H�����=RQH GDWD

I�����$FFHO��GHFHO� SDWWHUQV

J�����'ZHOO WLPHV

6HWWLQJV IRU DOO RI WKH DERYH�
�� 'R QRW UHDG
�� 5HDG ;�D[LV GDWD
�� 5HDG ;�D[LV GDWD
�� 5HDG GDWD IRU ERWK D[HV

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �
Q � � � � � �

$OO <�D[LV GDWD LV UHDG IURP ((3520 WR 5$0�

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���



���

5HDG 'DWD �5($'�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

5HDG GDWD
�5($'�

23 FRGH

� � � �

E �

D �

5HDGV GDWD IURP WKH GHVLJ�
QDWHG GDWD DGGUHVVHV WR WKH
VWDWXV UHDGRXW DUHD �ZRUGV ��
WR ����� 'RHV QRW UHDG RXW WKH
DGGUHVVHV WKHPVHOYHV�

D�����6WDUW DGGUHVV IRU UHDG

E�����1XPEHU RI DGGUHVVHV WR EH
UHDG

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �
Q � � � � � �

7KH FRQWHQWV RI ;�D[LV SRVLWLRQLQJ DFWLRQV ��� WR ��� DUH UHDG �EXW QRW WKH
DGGUHVVHV WKHPVHOYHV��

7UDQVIHU 'DWD �029�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

7UDQVIHU GDWD
�029�

23 FRGH

� � � �

E �

D �

7UDQVIHUV 5$0 GDWD WR DQRWKHU
DGGUHVV� 7UDQVIHU LV QRW SRV�
VLEOH� KRZHYHU� EHWZHHQ GLIIHU�
HQW W\SHV RI GDWD RU EHWZHHQ
D[HV�

D�����6RXUFH DGGUHVV

E�����'HVWLQDWLRQ DGGUHVV

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �
Q � � � � � �

7KH FRQWHQWV RI WKH ;�D[LV SRVLWLRQLQJ DFWLRQ DW DGGUHVV ��� DUH WUDQVIHUUHG
WR DGGUHVV ����

%ORFN 7UDQVIHU �%029�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

%ORFN WUDQVIHU
�%029� 23 FRGH

� � � �

D �

E �

F �

7UDQVIHUV PXOWLSOH GDWD ZRUGV
DV EORFNV ZLWKLQ 5$0� 7UDQV�
IHU LV QRW SRVVLEOH� KRZHYHU�
EHWZHHQ GLIIHUHQW W\SHV RI GDWD
RU EHWZHHQ D[HV�

D�����6RXUFH VWDUW DGGUHVV

E�����'HVWLQDWLRQ VWDUW DGGUHVV

F�����1XPEHU RI DGGUHVVHV WR EH
PRYHG

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���
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$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �
Q � � � � � �
Q � � � � � �

7HQ ;�D[LV SRVLWLRQLQJ DFWLRQV� ZLWK DGGUHVVHV QXPEHUHG IURP ��� WR ����
DUH WUDQVIHUUHG WR WHQ QHZ DGGUHVVHV EHJLQQLQJ ZLWK DGGUHVV ����

7HDFKLQJ �7($&+�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

7HDFKLQJ
�7($&+�

23 FRGH

� � � �

D $

6WRUHV WKH FRRUGLQDWHV RI WKH
FXUUHQW SRVLWLRQ LQ D VSHFLILHG
SRVLWLRQLQJ DFWLRQ DGGUHVV RQ
WKH GHVLJQDWHG D[LV� �:KHQ XV�
LQJ LQWHUSRODWLRQ� GHVLJQDWH WKH
DGGUHVV IRU WKH ;�D[LV LQ D� WKH
FXUUHQW SRVLWLRQ ZLOO DOVR EH VHW
IRU WKH FRUUHVSRQGLQJ <�D[LV�

D�����3RVLWLRQ DFWLRQ DGGUHVV

$�����$[LV GHVLJQDWLRQ
�� ;�D[LV
�� <�D[LV
�� %RWK D[HV

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �

7KH FXUUHQW SRVLWLRQ LV VHW WR <�D[LV DGGUHVV ����

'DWD 7HDFKLQJ �'7($&+�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

'DWD WHDFKLQJ
�'7($&+� 23 FRGH

� � � �

D $

G H I J

E F

6WRUHV FXUUHQW SRVLWLRQ IRU GHV�
LJQDWHG D[LV DORQJ ZLWK DOO
QRQ�SRVLWLRQ ILHOGV DV D SRVL�
WLRQLQJ DFWLRQ�

D�����3RVLWLRQLQJ DFWLRQ DGGUHVV
$����$[LV GHVLJQDWLRQ

�� ;�D[LV
�� <�D[LV
�� ,QWHUSRODWLRQ

E�����6SHHG DGGUHVV� �� WR ��
F�����0 FRGH� �� WR ��
G�����'ZHOO WLPH DGGUHVV� � WR �
H�����$FFHOHUDWLRQ�GHFHOHUDWLRQ SDW�

WHUQ� � WR �
I�����$WWULEXWHV� � WR )
J�����3RVLWLRQLQJ SDWWHUQ� � WR �

6SHHG DGGUHVV �� WR ��� ;�D[LV ��� WR ��� DQG <�D[LV ��� WR ���

'ZHOO WLPH DGGUHVVHV � WR �� ;�D[LV ��� WR ��� DQG <�D[LV ��� WR ���

$FFHO��GHFHO� DGGUHVVHV � WR �� ;�D[LV ��� WR ��� DQG <�D[LV ��� WR ���

$WWULEXWHV � WR )�
%LW �� 6LJQ ��� 3RVLWLYH� �� 1HJDWLYH�
%LW �� 3RVLWLRQLQJ PHWKRG ��� $%6� �� ,1&�
%LW �� ,QWHUSRODWLRQ GDWD FODVVLILFDWLRQ

��� 1R LQWHUSRODWLRQ
��� ,QWHUSRODWLRQ HQG SRLQW
��� &LUFXODU DUF HQG SRLQW
��� &LUFXODU DUF FHQWHU SRLQW

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���
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3RVLWLRQLQJ SDWWHUQ � WR )�
%LW �� 3DWWHUQ ��� 3DWWHUQ �� �� 3DWWHUQ ��
%LW �� &LUFXODU DUF LQWHUSRODWLRQ PHWKRG ��� &:� �� &&:�
%LW �� 3RVLWLRQLQJ DFWLRQ HQDEOHG�GLVDEOHG ��� 'LVDEOHG� �� (QDEOHG�
%LW �� 6\QFKURQRXV VWDUW HQDEOHG�GLVDEOHG ��� 'LVDEOHG� �� (QDEOHG�

1RWH 2QO\ $%6 �DEVROXWH� FDQ EH XVHG IRU WKH SRVLWLRQLQJ PHWKRG� (YHQ LI ,1& �LQ�
FUHPHQWDO� LV VSHFLILHG� LW ZLOO EH LJQRUHG��

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �
Q � � � � � �
Q � � � � � �

7KH FXUUHQW SRVLWLRQ LV VWRUHG WR ;�D[LV DGGUHVV ��� DQG <�D[LV DGGUHVV ����
ZLWK WKH IROORZLQJ VHWWLQJV� VSHHG DGGUHVV ��� 0 FRGH ��� GZHOO WLPH DGGUHVV
�� DFFHOHUDWLRQ�GHFHOHUDWLRQ SDWWHUQ DGGUHVV �� $%6� LQWHUSRODWLRQ HQG SRLQW�
SRVLWLRQ SDWWHUQ ��

&KDQJH &XUUHQW 3RVLWLRQ �&&+*�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

&KDQJH FXUUHQW
SRVLWLRQ �&&+*�

� � D $

[��� [��� [��� [���

[��� [��� [��� [���

� � � �

23 FRGH &KDQJHV WKH FRQWHQWV RI WKH
FXUUHQW SRVLWLRQ WR WKH GHVLJ�
QDWHG YDOXH IRU WKH GHVLJQDWHG
D[LV�

D�����'LUHFWLRQ GLJLW
�� �
�� ï

$����$[LV GHVLJQDWLRQ
�� ;�D[LV
�� <�D[LV

$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �
Q � � � � � �
Q � � � � � �

7KH FRQWHQWV RI WKH FXUUHQW SRVLWLRQ RQ WKH ;�D[LV DUH FKDQJHG WR ��������

+RPH 6KLIW �+6)7�

1DPH )RUPDW )XQFWLRQ )RUPDW H[SODQDWLRQ

+RPH VKLIW
�+6)7�

� � � �

� � D E

23 FRGH :KHQ WKH GLJLW LQ WKH GHVLJ�
QDWHG GDWD ZRUG ILHOG LV ��
KRPH VKLIW LV HQDEOHG IRU SRVL�
WLRQLQJ WKDW IROORZV� 3RVLWLRQLQJ
LV H[HFXWHG ZLWK WKH KRPH VKLIW
GDWD DGGHG WR WKH SRVLWLRQLQJ
DFWLRQ GDWD�

3� 3�

3�� 3RVLWLRQLQJ ZLWK KRPH
VKLIW GLVDEOHG�
3�� 3RVLWLRQLQJ ZLWK KRPH
VKLIW HQDEOHG�

D�����;�D[LV KRPH VKLIW
�� 'LVDEOHG
�� (QDEOHG
� WR �� 0DLQWDLQV SUHVHQW FRQ�
GLWLRQ

E�����;�D[LV KRPH VKLIW
6DPH DV D�

&RPPDQG 'HVFULSWLRQV 6HFWLRQ ���
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$SSOLFDWLRQ ([DPSOH

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �

+RPH VKLIW LV HQDEOHG IRU ERWK D[HV�

��� &RPPDQG 3URFHVVLQJ
7KH YDULRXV FRPPDQGV FDQ EH UHFHLYHG XQGHU WKH IROORZLQJ FRQGLWLRQV�

&RPPDQG 6HUYR�ORFN 6HUYR�IUHH

(1'
123� 287
;295� <295� .,295

5HFHSWLRQ LV DOZD\V SRVVLEOH� 5HFHSWLRQ LV DOZD\V SRVVLEOH�

(567 &DQ RQO\ EH UHFHLYHG ZKHQ DQ HUURU KDV
EHHQ JHQHUDWHG� $W DOO RWKHU WLPHV LW LV
LJQRUHG�

&DQ RQO\ EH UHFHLYHG ZKHQ DQ HUURU KDV
EHHQ JHQHUDWHG� $W DOO RWKHU WLPHV LW LV
LJQRUHG�

;+/'� <+/'� ,+/'
;673� <673� ,673

&DQ RQO\ EH UHFHLYHG ZKLOH 3RVLWLRQ
&RQWURO 8QLW LV RSHUDWLQJ� $W DOO RWKHU
WLPHV LW LV LJQRUHG�

7KH FRPPDQG LV DOZD\V LJQRUHG�

;5(/� <5(/� ,5(/ &DQ RQO\ EH UHFHLYHG ZKLOH ;+/'�
<+/'� RU ,+/' LV 21 �L�H�� GXULQJ
SDXVH�� $W DOO RWKHU WLPHV LW LV LJQRUHG�

7KH FRPPDQG LV DOZD\V LJQRUHG�

;657� <657� ,657 &DQ RQO\ EH UHFHLYHG ZKLOH WKH 3&8 LV
VWRSSHG DQGZKHQ WKHRULJLQ VHWWLQJ KDV
EHHQ FRPSOHWHG�

$ FRPPDQG HUURU ZLOO UHVXOW�

;-2*� <-2*� ,-2*
;3/6� <3/6� ,3/6
;25*� <25*� ,25*

&DQ RQO\ EH UHFHLYHG ZKLOH WKH 3&8 LV
VWRSSHG�

$ FRPPDQG HUURU ZLOO UHVXOW�

7($&+� '7($&+ &DQ RQO\ EH UHFHLYHG ZKLOH WKH 3&8 LV
VWRSSHG DQGZKHQ WKHRULJLQ VHWWLQJ KDV
EHHQ FRPSOHWHG�

&DQ RQO\ EH UHFHLYHG ZKLOH WKH 3&8 LV
VWRSSHG DQGZKHQ WKHRULJLQ VHWWLQJ KDV
EHHQ FRPSOHWHG�

$&/5� &/5� %&/5
6725(� 5(675
5($'� 029
&&+*
+6)7
&5(6(7
6(592

&DQ RQO\ EH UHFHLYHG ZKLOH WKH 3&8 LV
VWRSSHG�

&DQ RQO\ EH UHFHLYHG ZKLOH WKH 3&8 LV
VWRSSHG�

:&+. &DQ RQO\ EH UHFHLYHG ZKLOH WKH 3&8 LV
VWRSSHG�

7KH FRPPDQG LV DOZD\V LJQRUHG�

&RPPDQG H[HFXWLRQ LV FRPSOHWHG ZKHQ WKH IROORZLQJ FRQGLWLRQV DUH VDWLV�
ILHG�

&RPPDQG &RQGLWLRQV IRU &RPSOHWLRQ RI &RPPDQG

(1'
123� 287
;295� <295� .,295

���

(567 :KHQ WKH HUURU KDV EHHQ FOHDUHG� DQG WKH:LULQJ (UURU DQG&RPPDQG(UURU VWDWXV
IODJV DUH 2))�

;657� <657� ,657 :KHQ WKH WDUJHW SRVLWLRQ KDV EHHQ UHDFKHG �L�H�� ZKHQ WKH ,Q�SRVLWLRQ )ODJ WXUQV
21�� DQG WKH GZHOO WLPH LV XS�
:KHQ D GHFHOHUDWLRQ VWRS LV H[HFXWHG� RU ZKHQ DQ RYHU�WUDYHOLQJ HUURU LV JHQHU�
DWHG�
:KHQ DQ HUURU FRXQWHU RYHUIORZ RFFXUV� RU ZKHQ DQ H[WHUQDO LQWHUUXSW LV H[HFXWHG�

&RPPDQG 5HFHSWLRQ
&RQGLWLRQV

&RPPDQG &RPSOHWLRQ
&RQGLWLRQV

&RPPDQG 3URFHVVLQJ 6HFWLRQ ���



���

&RPPDQG &RQGLWLRQV IRU &RPSOHWLRQ RI &RPPDQG

;25*� <25*� ,25* :KHQ DQ RULJLQ VHDUFK LQSXW KDV EHHQ HQWHUHG� DQG RULJLQ VHDUFK FRPSOHWHG�
:KHQ D GHFHOHUDWLRQ VWRS LV H[HFXWHG� RU ZKHQ DQ RYHU�WUDYHOLQJ HUURU LV JHQHU�
DWHG�
:KHQ DQ HUURU FRXQWHU RYHUIORZ RFFXUV� RU ZKHQ DQ H[WHUQDO LQWHUUXSW LV H[HFXWHG�

;-2*� <-2*� ,-2* :KHQ D GHFHOHUDWLRQ VWRS LV H[HFXWHG� RU ZKHQ DQ RYHU�WUDYHOLQJ HUURU LV JHQHU�
DWHG�
:KHQ DQ HUURU FRXQWHU RYHUIORZ RFFXUV� RU ZKHQ DQ H[WHUQDO LQWHUUXSW LV H[HFXWHG�

;3/6� <3/6� ,3/6 :KHQ SRVLWLRQLQJ KDV EHHQ FDUULHG RXW IRU WKH GHVLJQDWHG QXPEHU RI SXOVHV�
:KHQ DQ RYHU�WUDYHOOLQJ HUURU LV JHQHUDWHG� RU ZKHQ DQ HUURU FRXQWHU RYHUIORZ RF�
FXUV�

;673� <673� ,673 :KHQ VWRSSHG �L�H�� ZKHQ WKH ,Q�SRVLWLRQ DQG 6WRSSHG IODJV DUH 21��
:KHQ DQ HUURU FRXQWHU RYHUIORZ RFFXUV� RU ZKHQ DQ H[WHUQDO LQWHUUXSW LV H[HFXWHG�

;+/'� <+/'� ,+/' :KHQ WKH SDXVH UHOHDVH FRPPDQG LV H[HFXWHG�
:KHQ D GHFHOHUDWLRQ VWRS LV H[HFXWHG� RU ZKHQ DQ RYHU�WUDYHOLQJ HUURU LV JHQHU�
DWHG�
:KHQ DQ HUURU FRXQWHU RYHUIORZ RFFXUV� RU ZKHQ DQ H[WHUQDO LQWHUUXSW LV H[HFXWHG�

;5(/� <5(/� ,5(/ :KHQ WKH 3DXVH )ODJ WXUQV 2)) DQG WKH RSHUDWLRQ WKDW ZDV LQ SURJUHVV SULRU WR
WKH SDXVH UHVXPHV�

6725( :KHQ WKH ((3520 :ULWH &RPSOHWHG )ODJ WXUQV 21�

029 :KHQ WKH VWDWXV RI WKH 'DWD 5HDG &RPSOHWHG )ODJ LV UHYHUVHG�

7($&+� '7($&+
$&/5� &/5� %&/5
6725(� 5(675
5($'� 029
&&+*
+6)7
&5(6(7
6(592

���

7KH IROORZLQJ WDEOH VKRZV ZKLFK FRPPDQGV DUH YDOLG ZKHQ FHUWDLQ IODJV DUH
21� 7KHVH DUH LQGLFDWHG DV IROORZV�

® &RPPDQG DFNQRZOHGJHG�
; &RPPDQG LJQRUHG�
¬ &RPPDQG HUURU UHVXOWV�

&RQGLWLRQ

&RPPDQG

8SRQ
LQLWLDO�
L]DWLRQ

6WRS
'HFHO�
HUDWLRQ
6WRS

3DXVH 3RVL�
WLRQLQJ

2ULJLQ
6HDUFK -RJJLQJ ,QFKLQJ 6HUYR�

IUHH
'ZHOO
7LPH

(1' ® ® ® ® ® ® ® ® ® ®

123 ® ® ® ® ® ® ® ® ® ®

(567 ® ® ® ® ® ® ® ® ® ®

287 ® ® ® ® ® ® ® ® ® ®

&5(6(7 ® ® ¬ ¬ ¬ ¬ ¬ ¬ ® ¬

6(592 ® ® ¬ ¬ ¬ ¬ ¬ ¬ ; ¬

657 ¬ ® ¬ ¬ ¬ ¬ ¬ ¬ ¬ ¬

673 ; ; ® ®
� ® ® ® ® ; ®

-2* ® ® ¬ ¬ ¬ ¬ ¬ ¬ ¬ ¬

3/6 ® ® ¬ ¬ ¬ ¬ ¬ ¬ ¬ ¬

25* ® ® ¬ ¬ ¬ ¬ ¬ ¬ ¬ ¬

295 ®
� ®
� ®
� ®
� ® ® ® ® ®
� ®
�

+/' ; ; ® ; ® ® ® ; ; ;

5HODWLRQVKLS EHWZHHQ )ODJV
DQG &RPPDQGV

&RPPDQG 3URFHVVLQJ 6HFWLRQ ���



���

&RQGLWLRQ

&RPPDQG

'ZHOO
7LPH

6HUYR�
IUHH,QFKLQJ-RJJLQJ2ULJLQ

6HDUFK
3RVL�
WLRQLQJ3DXVH

'HFHO�
HUDWLRQ
6WRS

6WRS
8SRQ
LQLWLDO�
L]DWLRQ

5(/ ; ; ; ® ; ; ; ; ; ;

:&+. ® ® ; ; ; ¬ ¬ ¬ ¬ ¬

$&/5 ® ® ¬ ¬ ¬ ¬ ¬ ¬ ® ¬

&/5 ® ® ¬ ¬ ¬ ¬ ¬ ¬ ® ¬

%&/5 ® ® ¬ ¬ ¬ ¬ ¬ ¬ ® ¬

6725( ® ® ¬ ¬ ¬ ¬ ¬ ¬ ® ¬

5(675 ® ® ¬ ¬ ¬ ¬ ¬ ¬ ® ¬

5($' ® ® ® ® ® ® ® ® ® ®

029 ® ® ¬ ¬ ¬ ¬ ¬ ¬ ® ¬

7($&+ ® ® ¬ ¬ ¬ ¬ ¬ ¬ ® ¬

&&+* ® ® ¬ ¬ ¬ ¬ ¬ ¬ ® ¬

+6)7 ® ® ¬ ¬ ¬ ¬ ¬ ¬ ® ¬


�� &OHDUV +/' DQG VWRSV�

�� 7KH FRPPDQG LV DFNQRZOHGJHG� EXW LV HIIHFWLYH RQO\ IURP WKH QH[W

657�

��� ,QWHUSRODWLRQ
)RU LQWHUSRODWHG SRVLWLRQLQJ� ERWK ;� DQG <� PRWRU D[HV RSHUDWH WRJHWKHU� $O�
WKRXJK WKH SRVLWLRQ ILHOG LV XVHG IRU ERWK WKH ;� DQG <�D[LV SRVLWLRQLQJ DF�
WLRQV� DOO RWKHU SRVLWLRQLQJ DFWLRQ SDUDPHWHUV DUH WDNHQ IURP WKH ;�D[LV ILHOGV
RQO\� DQG FRUUHVSRQGLQJ <�D[LV ILHOGV DUH LJQRUHG�

)RU H[DPSOH� LQ WKH FLUFXODU DUF LQWHUSRODWLRQ EHORZ WKH LQWHUPHGLDWH LQWHUSR�
ODWLRQ SRLQW 3� DQG HQG SRLQW 3� DUH VHOHFWHG�

� � � �

� � � �

&RQVLGHU WKH FRPPDQG�

3�

3�

6WDUWLQJ 3RLQW

,QWHUSRODWLRQ VWDUW ZLWK RQH RSHUDQG

3RVLWLRQLQJ DFWLRQ GHVLJQDWLQJ LQWHUPHGLDWH LQWHUSRODWLRQ SRLQW

7KH 23 FRGH GHVLJQDWHV ,657 �LQWHUSRODWLRQ VWDUW� ZLWK DQ RSHUDQG FRXQW RI �
UHIHUULQJ WR WKH ZRUG IRU WKH VLQJOH SRVLWLRQLQJ DFWLRQ LPPHGLDWHO\ EHORZ� 7KH
DGGUHVV ��� LV DQ ;�D[LV SRVLWLRQLQJ DFWLRQ DQG DVVXPHG WR EH WKH LQWHUPHGL�
DWH LQWHUSRODWLRQ SRLQW� 7KH FRUUHVSRQGLQJ <�D[LV SRVLWLRQLQJ DFWLRQ LV ���
�VDPH ODVW WZR GLJLWV�� <RX PXVW VHW WKH SRVLWLRQLQJ DFWLRQ DGGUHVV ZLWK WKH
FLUFXODU DUF LQWHUSRODWLRQ FRPPDQG DV WKH LQWHUPHGLDWH LQWHUSRODWLRQ SRLQW�

,QWHUSRODWLRQ 6HFWLRQ ���



���

7KH HQG SRLQW ZLOO DXWRPDWLFDOO\ EH VHDUFKHG LQ WKH DGGUHVV IROORZLQJ WKH LQ�
WHUSRODWLRQ SRLQW DGGUHVV�

3RVLWLRQ 3RVLWLRQLQJ DFWLRQ ;�D[LV
GDWD

<�D[LV
GDWD

'XULQJ
LQWHUSRODWLRQ

5HPDUNV

3� $GGUHVV ��� ��� ; ���
< ���

;�D[LV DQG <�D[LV DGGUHVVHV
DXWRPDWLFDOO\ FRUUHVSRQG
WKURXJK WKHLU ODVW WZR GLJLWV�

3RVLWLRQ 3� �[� 3� �\� ; 3� �[�
< 3� �\� 3RVLWLYH

6SHHG 9�DG �[� 9�DG �\� 9�DG �[� ��� �ï! ���
��� �ï! ���

0 FRGH 0� �[� 0� �\� 7KHUH LV QR
0 FRGH�

'ZHOO WLPH '7� �[� '7� �\� 'ZHOOLQJ LV
GLVDEOHG�

��� �ï! ���

$FFHO��GHFHO� WLPH 37� �[� 37� �\� ���

$WWULE�
XWH �

3RVLWLRQ ILHOG VLJQ 3RVLWLYH 3RVLWLYH 3RVLWLYH

3RVLWLRQ W\SH $%6 $%6 $%6

,QWHUSRODWLRQ FRGH ,QWHUPHGL�
DWH SRLQW

1R LQWHUSR�
ODWLRQ

,QWHUPHGLDWH
SRLQW

$WWULE�
XWH �

&RPSOHWLRQ FRGH � � � ���

&LUFXODU DUF
LQWHUSRODWLRQ GLUHF�
WLRQ

&: &&: $XWRPDWLFDOO\
GHWHUPLQHG

3RVLWLRQLQJ DFWLRQ
HQDEOH

(QDEOHG (QDEOHG (QDEOHG ; DQG < D[HV PXVW ERWK EH
HQDEOHG WR DYRLG DQ HUURU�

6\QFKURQRXV VWDUW
HQDEOH

'LVDEOHG 'LVDEOHG 'LVDEOHG ���

3� $GGUHVV ��� ��� ; ���
< ���

���

3RVLWLRQ 3� �[� 3� �\� ; 3� �[�
< 3� �\�

6SHHG 9�DG �[� 9�DG �\� 9�DG �[�

0 FRGH 0� �[� 0� �\� 0� �[�

'ZHOO WLPH '7� �[� '7� �\� '7� �[�

$FFHO��GHFHO� WLPH 37� �[� 37� �\� ���

$WWULE�
XWH �

3RVLWLRQ ILHOG VLJQ 3RVLWLYH 3RVLWLYH 3RVLWLYH

3RVLWLRQ W\SH $%6 $%6 $%6

,QWHUSRODWLRQ FRGH (QG SRLQW &LUFXODU DUF
FHQWHU

(QG SRLQW

,QWHUSRODWLRQ 6HFWLRQ ���



���

3RVLWLRQ 5HPDUNV'XULQJ
LQWHUSRODWLRQ

<�D[LV
GDWD

;�D[LV
GDWD

3RVLWLRQLQJ DFWLRQ

3� $WWULE�
XWH �

&RPSOHWLRQ FRGH � � � ���

&LUFXODU DUF
LQWHUSRODWLRQ GLUHF�
WLRQ

&: &: &:

3RVLWLRQLQJ DFWLRQ
HQDEOH

(QDEOHG (QDEOHG (QDEOHG

6\QFKURQRXV VWDUW
HQDEOH

'LVDEOHG 'LVDEOHG 'LVDEOHG

&LUFXODU $UF ,QWHUSRODWLRQ

,QFUHPHQWDO 3RVLWLRQV :KHQ XVLQJ LQFUHPHQWDO SRVLWLRQV IRU FLUFXODU DUF LQWHUSRODWLRQ� WKH LQFUH�
PHQWV IRU WKH LQWHUPHGLDWH RU FHQWHU SRLQW DUH PHDVXUHG IURP WKH VWDUWLQJ
SRLQW DQG WKH LQFUHPHQWV IRU WKH HQG SRLQW DUH PHDVXUHG IURP WKH LQWHUPHGL�
DWH RU FHQWHU SRLQW�

6WDUWLQJ
SRLQW

(QG SRLQW

,QWHUPHGLDWH
SRLQW

,QF �

,QF �

,QF �

,QF �

&HQWHU
SRLQW

7KH IROORZLQJ WDEOH SUHVHQWV D VKRUW OLVW RI K\SRWKHWLFDO SRVLWLRQLQJ DFWLRQV�
)RU VSHFLILF ILHOG HQWULHV� UHIHU WR ��� 6HWWLQJ 3RVLWLRQLQJ $FWLRQV�

$GGUHVV 3RVLWLRQ ,QWHUSRODWLRQ &RGH 3RVLWLRQLQJ $FWLRQ (QDEOH

��� 3�; ��
 � � �(QDEOHG�

��� 3�; ��
 � � �(QDEOHG�

��� 3�; ��
 � � �(QDEOHG�

��� 3�; ��
 � � �(QDEOHG�

&RPSOHWLRQ FRGH $GGUHVV 3RVLWLRQ

� ��� 3�<

� ��� 3�<

� ��� 3�<

� ��� 3�<


�� &LUFXODU DUF LQWHUPHGLDWH SRLQW


�� ,QWHUSRODWLRQ HQG SRLQW

3URJUDP ([DPSOH

,QWHUSRODWLRQ 6HFWLRQ ���



���

7KH ILJXUH EHORZ VKRZV WKH UHVXOWLQJ RSHUDWLRQ�

3�

3�

3�

3�

6WDUWLQJ SRLQW

��

��
��

��

,Q WKLV FDVH WKH SRVLWLRQLQJ DFWLRQ RI DGGUHVV ��� LV SURFHVVHG QRUPDOO\ VLQFH
LW LV DQ HQG SRLQW� IXUWKHUPRUH� DGGUHVV ��� UHPDLQV HQDEOHG DV DQ LQWHUPHGL�
DWH SRLQW� 7KH HQWLUH RSHUDWLRQ SURFHHGV QRUPDOO\�

3�

3�

3�

3�

6WDUWLQJ SRLQW

��

��

��
��

,Q WKLV FDVH D FLUFXODU DUF FDQQRW EH FUHDWHG ZLWK WKH GHVLJQDWHG SRVLWLRQV�
DQG D FLUFXODU DUF GDWD HUURU RFFXUV� 5HPHPEHU� WZR FRQVHFXWLYH SRVLWLRQLQJ
DFWLRQV PXVW FRPSULVH FLUFXODU DUF SRVLWLRQLQJ� 7KH ILUVW DGGUHVV PXVW VWRUH
WKH FLUFXODU DUF FHQWHU �LQWHUSRODWLRQ FRGH ��� RU FLUFXODU DUF LQWHUPHGLDWH
SRLQW �LQWHUSRODWLRQ FRGH ���� DQG WKH VHFRQG DGGUHVV PXVW VWRUH WKH LQWHUSR�
ODWLRQ HQG SRLQW �LQWHUSRODWLRQ FRGH ����

6WUDLJKW�/LQH ,QWHUSRODWLRQ
7KH IROORZLQJ WDEOH SUHVHQWV D K\SRWKHWLFDO OLVW RI SRVLWLRQLQJ DFWLRQV DOO ZLWK
LQWHUSRODWLRQ FRGH �� �DV HQG SRLQWV�� 7KH DFFRPSDQ\LQJ ILJXUH VKRZV WZR
LQWHUSRODWLRQ URXWHV� 7KH VROLG OLQH IURP WKH VWDUWLQJ SRLQW WR 3� DQG WKHQ WR 3�
REH\V GDWD LQ WKH WDEOH� EHFDXVH DGGUHVVHV ��� DQG ��� DUH GLVDEOHG� ,I DOO
DGGUHVVHV ������� ZHUH DOO HQDEOHG� SRVLWLRQLQJ ZRXOG IROORZ WKH EURNHQ OLQH
LQ WKH ILJXUH�

$GGUHVV 3RVLWLRQ ,QWHUSRODWLRQ &RGH 3RVLWLRQLQJ $FWLRQ HQDEOHG

��� 3�; �� (QDEOHG

��� 3�; �� 'LVDEOHG

��� 3�; �� (QDEOHG

��� 3�; �� 'LVDEOHG

&RPSOHWLRQ FRGH $GGUHVV 3RVLWLRQ

� ��� 3�;

� ��� 3�;

� ��� 3�;

� ��� 3�;

,657 IURP $GGUHVV ���

,657 ZLWK $GGUHVV ���
'LVDEOHG

,657 ZLWK ,PSURSHU
,QWHUSRODWLRQ &RGHV

,QWHUSRODWLRQ 6HFWLRQ ���



���

6WDUWLQJ SRLQW

3�

3�

3�

3�

2SHUDWLRQ DFFRUGLQJ WR GDWD LQ WDEOH

2SHUDWLRQ ZKHQ DOO SRVLWLRQLQJ DFWLRQV
LQ WDEOH ��������� DUH HQDEOHG

,QWHUSRODWLRQ 6SHHGV
7KH VSHHG VHW IRU WKH ;�D[LV ZLOO EH XVHG IRU OLQHDU DQG FLUFXODU LQWHUSRODWLRQ�
)RU FLUFXODU DUF LQWHUSRODWLRQ� WKLV VSHHG ZLOO EH WKH VSHHG DORQJ WKH WDQJHQW
WR WKH DUF� DV VKRZQ EHORZ�

<

;

9

q

)RU OLQHDU LQWHUSRODWLRQ� WKH VSHHGV DORQJ WKH ;� DQG <�D[HV FDQ EH GHWHU�
PLQHG DV IROORZV�

<

;

%

$ 9[

9\

q

9[  9FRVq

9\  9VLQq

,QWHUSRODWLRQ 6HFWLRQ ���



���

��� 5HODWLRQ EHWZHHQ 657 DQG 3RVLWLRQLQJ $FWLRQV

7KH IROORZLQJ WDEOH VKRZV WKH SRVLWLRQLQJ DFWLRQ ILHOGV SHUWLQHQW WR H[HFXWLRQ
RI ;657� <657� DQG ,657 ZKLFK LQLWLDWH ;�D[LV SRVLWLRQLQJ� <�D[LV SRVLWLRQLQJ�
DQG LQWHUSRODWHG �ERWK ;� DQG <�D[HV� SRVLWLRQLQJ� UHVSHFWLYHO\� ,I DQ\ SHUWL�
QHQW ILHOGV KDYH HUURQHRXV GDWD� WKHQ D FRPPDQG HUURU RFFXUV� 'HVLJQDWLQJ
;657 RU <657 IRU LQWHUSRODWHG SRVLWLRQLQJ DFWLRQV ZLOO UHIHU RQO\ WR WKH UH�
VSHFWLYH ; RU < SRVLWLRQLQJ DFWLRQV� 2QO\ D VLQJOH D[LV ZLOO RSHUDWH�

.H\� 
� 'DWD LQ WKLV ILHOG LV XVHG� ï� 'DWD LQ WKLV ILHOG XQXVHG� ���� )L[HG GDWD
IRU WKH SDUWLFXODU RSHUDWLRQ�

)LHOG RU ILHOG ELW ;�D[LV SR�
VLWLRQLQJ

<�D[LV SR�
VLWLRQLQJ

;�D[LV
FRQWLQXRXV
SRVLWLRQLQJ

6WUDLJKW
OLQH LQWHU�
SRODWLRQ

&RQWLQXRXV
VWUDLJKW�OLQH
LQWHUSRODWLRQ

&LUFXODU DUF
LQWHUSRODWLRQ �XVLQJ LQ�

WHUPHGLDWH SRLQW�

&LUFXODU DUF LQWHUSR�
ODWLRQ �XVLQJ FHQWHU�

$
[L
V )LUVW

DGGUHVV
1H[W

DGGUHVV
)LUVW

DGGUHVV
1H[W

DGGUHVV
)LUVW

DGGUHVV
1H[W

DGGUHVV
)LUVW

DGGUHVV
1H[W

DGGUHVV

3RVLWLRQ 
 
 
 
 
 
 
 
 
 


6SHHG 
 
 
 
 
 
 
 � 
 �

0 FRGH 
 
 
 
 
 
 � 
 � 


'ZHOO WLPH 
 � 
 
 � 
 � 
 � 


; $FFHOHUDWLRQ DQG GH�
FHOHUDWLRQ WLPH


 
 
 
 
 
 � � � �

,QWHUSRODWLRQ FRGH �� �� �� �� �� �� �� �� �� ��

3RVLWLRQ W\SH 
 
 
 
 
 
 
 
 
 


3RVLWLRQ ILHOG VLJQ � 
 
 
 
 
 
 
 
 
 


6\QFKURQRXV VWDUW
HQDEOH


 
 
 � � � � � � �

3RVLWLRQLQJ DFWLRQ
HQDEOH

� � � � � � � � � �

&LUFXODU DUF LQWHUSR�
ODWLRQ GLUHFWLRQ

� � � � � � � � 
 �

&RPSOHWLRQ FRGH � � � � � � ��� � ��� �

3RVLWLRQ 
 
 
 
 
 
 
 


6SHHG 
 � � � � � � �

0 FRGH 
 � � � � � � �

'ZHOO WLPH 
 � � � � � � �

< $FFHOHUDWLRQ DQG GH�
FHOHUDWLRQ WLPH


 � � � � � � �

,QWHUSRODWLRQ FRGH �� � � � � � � �

3RVLWLRQ W\SH 
 
 
 
 
 
 
 


3RVLWLRQ ILHOG VLJQ 
 
 
 
 
 
 
 


6\QFKURQRXV VWDUW
HQDEOH


 � � � � � � �

3RVLWLRQLQJ DFWLRQ
HQDEOH

� � � � � � � �

&LUFXODU DUF LQWHUSR�
ODWLRQ GLUHFWLRQ

� � � � � � � �

&RPSOHWLRQ FRGH � � � � � � � �

,Q WKLV H[DPSOH� WKH FRPPDQG LV HQWHUHG LQ ZRUG Q DQG WKH LQWHUSRODWLRQ PLG�
SRLQW LV HQWHUHG LQ ZRUG Q � ��

:G %LWV �� WR �� �� WR �� �� WR �� �� WR ��

Q � � � �
Q � � � � � �

([DPSOH� &LUFXODU $UF
,QWHUSRODWLRQ

5HODWLRQ EHWZHHQ 657 DQG 3RVLWLRQ $FWLRQV 6HFWLRQ ���



���

6(&7,21 �
(VWDEOLVKLQJ WKH 2ULJLQ

7KH VHFWLRQ GHVFULEHV KRZ WR HVWDEOLVK WKH RULJLQ� HLWKHU E\ GHILQLQJ WKH FXUUHQW SRVLWLRQ DV WKH RULJLQ RU E\ XVLQJ RULJLQ
DQG OLPLW LQSXWV WR HVWDEOLVK WKH PHFKDQLFDO RULJLQ�

��� &KDQJLQJ &XUUHQW 3RVLWLRQ �&&+*� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (UURU &RXQW 5HVHW �&5(6(7� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2ULJLQ 6HDUFK �;25*� <25*� ,25*� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2ULJLQ &RPSHQVDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

��� &KDQJLQJ &XUUHQW 3RVLWLRQ �&&+*�
%HIRUH SRVLWLRQLQJ� LW LV QHFHVVDU\ WR HVWDEOLVK WKH RULJLQ DV D UHIHUHQFH SRLQW�
E\ PHDQV RI HLWKHU &&+* �FKDQJLQJ FXUUHQW SRVLWLRQ�� &5(6(7 �HUURU FRXQW
UHVHW� RU 25* �RULJLQ VHDUFK�� 8VH &&+* LI LW LV GLIILFXOW WR HVWDEOLVK WKH RULJLQ
LQSXWV PHFKDQLFDOO\ RU LI \RX FRQVWDQWO\ QHHG WR UH�HVWDEOLVK WKH RULJLQ� 7XUQ
RQ WKH SRZHU� DQG PRYH WKH ZRUNSLHFH WR WKH GHVLUHG RULJLQ SRVLWLRQ E\ MRJ�
JLQJ �-2*� RU LQFKLQJ �3/6�� (QWHU ��� ZLWK WKH &&+* FRPPDQG WR HVWDEOLVK
WKH FXUUHQW SRVLWLRQ DV WKH RULJLQ� &&+* LV RQO\ HIIHFWLYH ZKHQ QRW SRVLWLRQ�
LQJ� 'XULQJ RSHUDWLRQ &&+* FDXVHV D FRPPDQG HUURU�

��� (UURU &RXQW 5HVHW �&5(6(7�
/LNH &&+*� WKLV FRPPDQG VHWV WKH FXUUHQW SRVLWLRQ DW ���� EXW LW DOVR VHWV WKH
HUURU FRXQW WR ���� $OVR OLNH &&+*� WKLV FRPPDQG LV YDOLG RQO\ ZKLOH SRVLWLRQ�
LQJ LV VWRSSHG� ([HFXWLQJ LW GXULQJ RSHUDWLRQ FDXVHV D FRPPDQG HUURU�

��� 2ULJLQ 6HDUFK �;25*� <25*� ,25*�
2ULJLQ VHDUFK HVWDEOLVKHV WKH DEVROXWH PHFKDQLFDO RULJLQ ZLWK WKH RULJLQ
VHDUFK FRPPDQGV ;25*� <25* RU ,25* E\ XVLQJ WKH &: DQG &&: OLPLWV
�5HIHU WR 6HFWLRQ � &RPPDQGV�� 7KLV IXQFWLRQ HVWDEOLVKHV WKH RULJLQ DW WKH
SKDVH = RI WKH HQFRGHU EDVHG RQ WKH RULJLQ LQSXW�

:KHQ WKH RULJLQ VHDUFK VWDUWV� WKH GRJ DSSURDFKHV WKH RULJLQ LQSXW DW WKH KLJK
RULJLQ VHDUFK VSHHG �SDUDPHWHU VWRUHG DW DGGUHVVHV ��� IRU WKH ;�D[LV DQG
��� IRU WKH <�D[LV�� $W WKH OHDGLQJ HGJH RI WKH RULJLQ LQSXW� WKH VSHHG VORZV
DQG PRYHPHQW FRPHV WR D KDOW DQG WKHQ PRYHPHQW VWDUWV DJDLQ DW WKH ORZ
RULJLQ VHDUFK VSHHG �SDUDPHWHU VWRUHG DW DGGUHVVHV ��� IRU WKH ;�D[LV DQG
��� IRU WKH <�D[LV�� 7KH PRWRU D[LV �RU D[HV� VWRSV DW WKH ILUVW SKDVH = SXOVH
DIWHU WKH RULJLQ LQSXW JRHV 2)) GXULQJ WKH ORZ RULJLQ VHDUFK VSHHG� $Q\
PRYHPHQW EH\RQG WKH HGJH GXH WR LQHUWLD LV FRUUHFWHG E\ UHYHUVH PRYHPHQW�

�

6SHHG
+LJK RULJLQ VHDUFK VSHHG

/RZ RULJLQ VHDUFK VSHHG

�5HYHUVH PRYHPHQW WR
FRUUHFW IRU LQHUWLDO RYHUUXQ��

3KDVH =

2ULJLQ LQSXW

�)LUVW = SKDVH DIWHU RULJLQ LQSXW JRHV 2)) GXULQJ ORZ RULJLQ VHDUFK VSHHG��

)RU DFFXUDWH RULJLQ VHDUFK XVH D GRJ ZLWK D VXIILFLHQW OHQJWK WR DOORZ GHFHO�
HUDWLRQ IURP WKH KLJK RULJLQ VHDUFK VSHHG WR WKH ORZ RULJLQ VHDUFK VSHHG� ,I
WKH GRJ LV WRR VKRUW XVH D ORZHU KLJK RULJLQ VHDUFK VSHHG� ,Q DGGLWLRQ� LI DQ
RYHUULGH LV H[HFXWHG GXULQJ RULJLQ VHDUFK� WKH ORZ RULJLQ VHDUFK VSHHG PD\
H[FHHG ������ SSV� 7KLV PD\ SUHYHQW WKH = SKDVH VLJQDO IURP EHLQJ SLFNHG
XS�

7KHUH DUH WKUHH RULJLQ VHDUFK SDWWHUQV SRVVLEOH DFFRUGLQJ WR WKH GRJ SRVLWLRQ
DW WKH VWDUW RI WKH VHDUFK DQG WKH VHDUFK GLUHFWLRQ SDUDPHWHU� 7KH IROORZLQJ

6HDUFK 3DWWHUQV

2ULJLQ 6HDUFK �;25*� <25*� ,25*� 6HFWLRQ ���



���

H[DPSOHV DOO VHDUFK FORFNZLVH� 7KHVH WKUHH SDWWHUQV DUH SRVVLEOH IRU FRXQ�
WHUFORFNZLVH VHDUFKHV DV ZHOO�

6HDUFK 6WDUWLQJ RQ 2ULJLQ ,QSXW
�� �� ���� �� 0RYHPHQW VWDUWV LQ WKH GLUHFWLRQ RSSRVLWH WR WKH VHDUFK GLUHFWLRQ DW ORZ

RULJLQ VHDUFK VSHHG�
�� 0RYHPHQW VWRSV DQG UHYHUVHV GLUHFWLRQ DW WKH WUDLOLQJ HGJH RI WKH RULJLQ

LQSXW�
�� 7KH RULJLQ LV HVWDEOLVKHG DW WKH ILUVW SKDVH = SXOVH DIWHU WKH OHDGLQJ DQG

WUDLOLQJ HGJHV RI WKH RULJLQ LQSXW�

/RZ RULJLQ VHDUFK VSHHG

3KDVH =

2ULJLQ LQSXW

�

6SHHG

6WDUWLQJ
SRVLWLRQ

6HDUFK GLUHFWLRQ

&&:/6 &:/6

7LPH

6HDUFK 6WDUWLQJ EHWZHHQ &&: /LPLW ,QSXW DQG 2ULJLQ ,QSXW
�� �� ���� �� 0RYHPHQW VWDUWV LQ WKH VHDUFK GLUHFWLRQ DW KLJK RULJLQ VHDUFK VSHHG�

�� 0RYHPHQW VORZV WR ORZ RULJLQ VHDUFK VSHHG DW WKH OHDGLQJ HGJH RI WKH
RULJLQ LQSXW�

�� 7KH RULJLQ LV HVWDEOLVKHG DW WKH ILUVW SKDVH = SXOVH DIWHU WKH WUDLOLQJ HGJH
RI WKH RULJLQ LQSXW�

�

6SHHG 2ULJLQ VHDUFK KLJK VSHHG

2ULJLQ VHDUFK ORZ VSHHG

3KDVH =

&&:/6 &:/6

6HDUFK GLUHFWLRQ

7LPH
6WDUWLQJ SRVLWLRQ

2ULJLQ LQSXW

�E�

�D�

6HDUFK 6WDUWLQJ EHWZHHQ &: /LPLW ,QSXW DQG 2ULJLQ ,QSXW
�� �� ���� �� 0RYHPHQW VWDUWV LQ WKH VHDUFK GLUHFWLRQ DW KLJK RULJLQ VHDUFK VSHHG�

�� 0RYHPHQW VWRSV DQG UHYHUVHV GLUHFWLRQ DW WKH &: OLPLW LQSXW�
�� 0RYHPHQW VWRSV DW WKH OHDGLQJ HGJH RI WKH RULJLQ LQSXW� UHYHUVHV GLUHF�

WLRQ� DQG FRQWLQXHV DW ORZ RULJLQ VHDUFK VSHHG�

2ULJLQ 6HDUFK �;25*� <25*� ,25*� 6HFWLRQ ���



���

�� 7KH RULJLQ LV HVWDEOLVKHG DW WKH ILUVW SKDVH = SXOVH DIWHU WKH WUDLOLQJ HGJH
RI WKH RULJLQ LQSXW�

�

6SHHG

6HDUFK GLUHFWLRQ

7LPH

&&:/6 &:/62ULJLQ LQSXW

2ULJLQ VHDUFK KLJK VSHHG

2ULJLQ VHDUFK ORZ VSHHG

6WDUW SRVLWLRQ

3KDVH =

3XOVHV LQ HUURU
FRXQWHU DW &:/6

1RWH :KHQ RULJLQ VHDUFK LV H[HFXWHG E\ WKH 7HDFKLQJ %R[� DIWHU WKH RULJLQ VHDUFK
KDV EHHQ FDUULHG RXW� WKH GLVWDQFH EHWZHHQ WKH RULJLQ LQSXW DQG WKH = SKDVH
ZLOO EH GLVSOD\HG� �:KHQ WKH SXOVH UDWH DQG WKH XQLW RI FRQYHUVLRQ KDYH EHHQ
VHW� WKH XQLW ZLOO EH FRQYHUWHG IRU GLVSOD\�� 8VH WKH RULJLQ LQSXW DQG = SKDVH
SRVLWLRQ DGMXVWPHQW�

��� 2ULJLQ &RPSHQVDWLRQ
7KH HQFRGHU SKDVH = SRVLWLRQ PD\ QRW DOZD\V GHVLJQDWH WKH PHFKDQLFDO RUL�
JLQ DV GHVLUHG� 6RPHWLPHV WKH RULJLQ PD\ EH SUHIHUUHG D IHZ SXOVHV &: RU
&&: IURP WKH SKDVH = SXOVH� ,Q RUGHU WR FRUUHFW WKH RULJLQ·V SRVLWLRQ� VHW WKH
RULJLQ FRPSHQVDWLRQ SDUDPHWHU �DGGUHVVHV ��� IRU WKH ;�D[LV DQG ��� IRU WKH
<�D[LV� ZLWK WKH DPRXQW RI FRPSHQVDWLRQ GHVLUHG� 2QFH WKH SDUDPHWHU LV VHW�
WKH RULJLQ LV HVWDEOLVKHG DFFRUGLQJ WR WKH GHVLUHG FRPSHQVDWLRQ IURP WKH
SKDVH = SXOVH GHWHFWHG GXULQJ RULJLQ VHDUFK�

2ULJLQ FRPSHQVDWLRQ
SDUDPHWHU FRQWHQWV

6SHHG +LJK RULJLQ VHDUFK VSHHG

7LPH�

/RZ RULJLQ VHDUFK VSHHG

3KDVH = GHWHFWLRQ SRLQW

2ULJLQ LQSXW

3KDVH =

2ULJLQ &RPSHQVDWLRQ 6HFWLRQ ���



���

6(&7,21 �
3URJUDPPLQJ ([DPSOHV

7KLV VHFWLRQ SURYLGHV H[DPSOH 3& SURJUDPV DORQJ ZLWK WKH FRPPDQGV DQG VDPSOH GDWD XVHG WR DFKLHYH YDULRXV W\SHV RI
SRVLWLRQLQJ DFWLRQV�

��� 'DWD :RUG $OORFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'DWD 7UDQVPLVVLRQ 3URJUDP ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� %DVLF 3URJUDP ([DPSOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 3RVLWLRQLQJ WR D 6LQJOH 3RLQW �; $[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3RVLWLRQLQJ WR D 6LQJOH 3RLQW �< $[LV� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6WUDLJKW�/LQH ,QWHUSRODWLRQ WR D 6LQJOH 3RLQW �;�< $[LV� ���� � � � � � � � � � � � � � � � � � � � �
����� &LUFXODU $UF ,QWHUSRODWLRQ �&HQWHU 'HVLJQDWHG� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &LUFXODU $UF ,QWHUSRODWLRQ �,QWHUPHGLDWH 3RLQW 'HVLJQDWHG� ���� � � � � � � � � � � � � � � � � � �
����� &RQWLQXRXV 3RVLWLRQLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� $SSOLFDWLRQ 3URJUDP ([DPSOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'LJLWDO 6ZLWFK 3RVLWLRQLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &LUFXODU $UF 3RVLWLRQLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0XOWLSOH 3RVLWLRQLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6WDUWLQJ 3RVLWLRQLQJ $FWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

��� 'DWD :RUG $OORFDWLRQV
7KH ORZHUFDVH OHWWHUV M� N� O� P� DQG Q GHVLJQDWH WKH ,5 DQG '0 DUHD ZRUGV
IRU WKH SURJUDPPLQJ H[DPSOHV LQ WKLV VHFWLRQ� 7KH 3RVLWLRQ &RQWURO 8QLW LV
PRXQWHG RQ ZRUG Q IRU RXWSXW DQG ZRUG Q�� IRU LQSXW� 7KH YDOXH Q GHSHQGV
RQ WKH PRXQWLQJ SRVLWLRQ RI WKH 3RVLWLRQ &RQWURO 8QLW� 7KH IROORZLQJ '0 DUHD
HQWULHV IRU FRPPDQGV DQG SRVLWLRQLQJ DFWLRQV VKRXOG EH FURVV�UHIHUHQFHG WR
SURJUDPPLQJ H[DPSOHV WKDW IROORZ� 5HIHU WR WKH IRUPDWV IRU FRPPDQGV ���
&RPPDQG )RUPDW DQG SRVLWLRQLQJ DFWLRQV ��� 6HWWLQJ 3RVLWLRQLQJ $FWLRQV�

&RPPDQG '0 $UHD �P�P����

%LW

'0

1R�

E���E�� E���E� E��E� E��E� 5HPDUNV

P � � � � 3RVLWLRQLQJ WR SRLQW $ ������ 3RVLWLRQLQJ WR D 6LQJOH 3RLQW
�; $[LV���

P�� � � � �

P��

P�� � � � � 6WUDLJKW�OLQH LQWHUSRODWLRQ WR RULJLQ ������ 6WUDLJKW�/LQH
,QWHUSRODWLRQ WR D 6LQJOH 3RLQW �;�< $[LV���

P�� � � � �

P��

P�� � � � � &LUFXODU DUF LQWHUSRODWLRQ ZLWK FHQWHU GHVLJQDWLRQ ������
&LUFXODU $UF ,QWHUSRODWLRQ �&HQWHU 'HVLJQDWHG���

P�� � � � �

P��

P��

P��� � � � � &LUFXODU DUF LQWHUSRODWLRQ ZLWK LQWHUPHGLDWH SRLQW GHVLJQD�
WLRQ ������ &LUFXODU $UF ,QWHUSRODWLRQ �,QWHUPHGLDWH 3RLQW
'HVLJQDWHG��

P��� � � � �

P���

P���

P���

P���

P��� � � � � 3RVLWLRQLQJ WR SRLQW & YLD SRLQW % ������ 3RVLWLRQLQJ WR D
6LQJOH 3RLQW �< $[LV���

P��� � � � �

P���

P���

P��� � � � � 6WUDLJKW�OLQH LQWHUSRODWLRQ

P��� � � � � &LUFXODU DUF FHQWHU

P��� � � � � &LUFXODU DUF LQWHUPHGLDWH SRLQW

P��� � � � � 6HULHV RI LQWHUSRODWLRQ FRPPDQGV

P��� &RQWLQXRXV LQWHUSRODWHG SRVLWLRQLQJ ������ &RQWLQXRXV
3RVLWLRQLQJ�

P���

P���

P���

P���

P���

P���

'DWD :RUG $OORFDWLRQV 6HFWLRQ ���



���

%LW 5HPDUNVE��E�E��E�E���E�E���E��

'0

1R�

P���

P���

3RVLWLRQLQJ $FWLRQV LQ '0 $UHD

%LW

'0 1R�

E���E�� E���E� E��E� E��E� 5HPDUNV

N � � � � ;�D[LV DGGUHVV ���� SRLQW $

N�� � � � �

N�� � � � �

N�� � � � �

N�� � � � � ;�D[LV DGGUHVV ���� RULJLQ

N�� � � � � �VWUDLJKW�OLQH LQWHUSRODWLRQ HQG SRLQW �

N�� � � � �

N�� � � � �

N�� � � � �

N�� � � � �

N��� � � � � ;�D[LV DGGUHVV ����3RLQW & �FLUFXODU DUF FHQWHU�

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � & �

N��� � � � � ;�D[LV DGGUHVV ���� �LQWHUSRODWLRQ HQG SRLQW�

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � � ;�D[LV DGGUHVV ���� SRLQW ' �LQWHUSRODWLRQ HQG SRLQW�

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � � ;�D[LV DGGUHVV ���� SRLQW &

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � � ;�D[LV DGGUHVV ���� SRLQW $

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � � ;�D[LV DGGUHVV ���� RULJLQ

'DWD :RUG $OORFDWLRQV 6HFWLRQ ���
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%LW 5HPDUNVE��E�E��E�E���E�E���E��

'0 1R�

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � �

%LW

'0 1R�

E���E�� E���E� E��E� E��E� 5HPDUNV

N��� � � � �

N��� � � � �

N��� � � � � <�D[LV DGGUHVV ���� SRLQW %

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � � <�D[LV DGGUHVV ���� SRLQW &

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � � <�D[LV DGGUHVV ���� RULJLQ �VWUDLJKW�OLQH LQWHUSRODWLRQ
HQG SRLQW�

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � � <�D[LV DGGUHVV ���� SRLQW & �FLUFXODU DUF FHQWHU�

N��� � � � �

N��� � � � �

N��� � � & �

N��� � � � � <�D[LV DGGUHVV ���� RULJLQ �LQWHUSRODWLRQ HQG SRLQW�

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � � <�D[LV DGGUHVV ���� SRLQW ' �FLUFXODU DUF LQWHUPHGLDWH
SRLQW�

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � � <�D[LV DGGUHVV ���� SRLQW &

N��� � � � �

N��� � � � �

N��� � � � �

N��� � � � � <�D[LV DGGUHVV ���� SRLQW $

N��� � � � �

'DWD :RUG $OORFDWLRQV 6HFWLRQ ���
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%LW 5HPDUNVE��E�E��E�E���E�E���E��

'0 1R�

N��� � � � �

N��� � � � �

N��� � � � � <�D[LV DGGUHVV ���� RULJLQ

N��� � � � �

N��� � � � �

N��� � � � �

$5 $UHD 5HIHUHQFH

%LW

'0
1R�

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� 6XEVHFWLRQ LQWURGXFHG

M ® ® ® ® ® �����

M�� ® ® ® ® ® ® ® �����

M�� ® ® ® ® ® �����

M�� ® ® ® ® �����

M�� ® ® ® ® �����

M�� ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® �����

M�� ���

M�� ���

M��

M��

M��� ® ® ® ® ® ® ® ® ® ® ® �����

M��� ® ® ® ® ® ® ® ® ® ® ® ® ® �����

5HIHU WR ��� 6WDWXV :RUG $OORFDWLRQV� 7KH ODGGHU GLDJUDPV DQG IORZFKDUWV LQ
WKLV VHFWLRQ GHVLJQDWH IODJV ZLWK WKH ZRUG QXPEHU IROORZHG E\ ELW QXPEHU HQ�
FORVHG LQ SDUHQWKHVHV� )RU H[DPSOH� O�� ���� ZRXOG EH ZRUG �� ELW �� LQ WKH
WDEOHV RI ��� 6WDWXV :RUG $OORFDWLRQV� 5HIHU WR WKH WDEOHV NHHSLQJ LQ PLQG
WKDW DOO ZRUGV EHJLQ ZLWK O �O�� IRU ZRUG ���

��� 'DWD 7UDQVPLVVLRQ 3URJUDP
7KH IROORZLQJ GHVFULEHV WKH SURJUDP WKDW WUDQVIHUV SRVLWLRQLQJ DFWLRQV LQ WKH
SURJUDPPLQJ H[DPSOHV RI ��� %DVLF 3URJUDP ([DPSOHV� 7KH VDPH SUR�
JUDPV FDQ EH XVHG WR WUDQVIHU SDUDPHWHUV DV ORQJ DV GDWD LV FRQVHFXWLYH LQ
WKH '0 DUHD DQG DV ORQJ DV SDUDPHWHU DGGUHVVHV DUH VSHFLILHG� 7KH EDVLF
SURJUDP LQ ��� %DVLF 3URJUDP ([DPSOHV XVHV SDUDPHWHUV DQG VSHHGV RI WKH
LQLWLDO GDWD LQ WKH PHPRU\ ZKHQ WKH 3RVLWLRQ &RQWURO 8QLW LV VKLSSHG� )RU
QRQ�VHTXHQWLDO WUDQVIHUV� WKH DGGUHVV ILHOG PXVW EH DSSHQGHG IRU HYHU\ SRVL�
WLRQLQJ DFWLRQ� )RU VHTXHQWLDO WUDQVIHUV� WKH ULJKWPRVW %&' GLJLW LQ WKH DG�
GUHVV ILHOG RI WKH ILUVW SRVLWLRQLQJ DFWLRQ FDQ EH FKDQJHG IURP �� ZKLFK VWDWHV
WKDW IRXU DGGLWLRQDO ZRUGV IROORZ WKH DGGUHVV DV D SRVLWLRQLQJ DFWLRQ� WR �� ,Q
WKLV FDVH \RX FDQ VHW WKH WRWDO QXPEHU RI DGGUHVVHV LQYROYHG LQ VHTXHQWLDO
WUDQVIHU LQ WKH ZRUG WKDW IROORZV� &RQVHTXHQWO\� DOO DGGUHVV�ILHOG ZRUGV H[FHSW
IRU WKH ILUVW EHFRPH XQQHFHVVDU\� 7KH PD[LPXP QXPEHU RI DGGUHVVHV IRU
VHTXHQWLDO WUDQVIHU LV ���

,5 $UHD )ODJ $OORFDWLRQV
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7KH SRVLWLRQLQJ DFWLRQV �ZKLFK FRQVLVW RI � ZRUGV HDFK� DUH ZULWWHQ WR '0
ZRUGV N WR N��� IRU WKH ; D[LV DQG N��� WR N��� IRU WKH < D[LV� 5HYLHZ WKH
3RVLWLRQLQJ $FWLRQ '0 $UHD WDEOH LQ ��� 'DWD :RUG $OORFDWLRQV� (DFK SRVL�
WLRQLQJ DFWLRQ KDV ILHOGV IRU WKH DGGUHVV� SRVLWLRQ� VSHHG� 0 FRGH� GZHOO WLPH�
DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH� DQG DWWULEXWHV� 5HIHU WR ��� 6HWWLQJ 3RVL�
WLRQLQJ $FWLRQV IRU IXUWKHU GHWDLOV�

; $[LV

$GGUHVV 3RVLWLRQ
�SXOVHV�

6SHHG 0
FRGH

'ZHOO
WLPH

$FFHOHUDWLRQ
DQG 'HFHOHUD�
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�
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�

5HPDUNV

��� ������ �� �� � � � � 3RLQW $

��� ��� ��� ��� ��� ��� ��� ��� (PSW\ DGGUHVV

��� � �� �� � � � � 2ULJLQ

��� ������ �� �� � � & � 3RLQW &� DUF FHQWHU

��� ������ �� �� � � � � ,QWHUSRODWLRQ HQG SRLQW
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7UDQVIHUV WKH � SRVLWLRQLQJ DFWLRQV IRU WKH ; D[LV� %HFDXVH DGGUHVV ��� LV
HPSW\ DQG KDV QR GDWD� WKH JURXS RI � DGGUHVVHV LV FRQVLGHUHG QRQ�VHTXHQ�
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7UDQVIHUV WKH � SRVLWLRQLQJ DFWLRQV RI WKH < D[LV� :LWKRXW DQ\ HPSW\ DG�
GUHVVHV� WKH JURXS RI � SRVLWLRQLQJ DFWLRQV LV FRQVLGHUHG VHTXHQWLDO�
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��� %DVLF 3URJUDP ([DPSOHV

����� 3RVLWLRQLQJ WR D 6LQJOH 3RLQW �; $[LV�
7KH IROORZLQJ SURJUDP SRVLWLRQV WR SRLQW $ >������� � �SXOVHV�@ IURP WKH RULJLQ
>��� �SXOVHV�@ DW � NSSV� $W SRLQW $� ELW -���� WXUQV 21 WR LQGLFDWH FRPSOHWHG
SRVLWLRQLQJ�

< D[LV �SXOVH�

� �RULJLQ� ; D[LV �SXOVH�

$ ����������

7LPH �V�

� NSSV

6SHHG �SSV�

',)8���� M����

:5,7����

�����

'0 P

Q

5($'����

�����

Q��

O

O��

&03����

�����

�  �

�  �

M ���� O�� ����

6WDUW LQSXW 2ULJLQ

M ���� M ���� O����

&RPPDQG
5HDG\

M ����

�����

�����
M

����

M
����

M
����

1RUPDOO\ 21

3RVLWLRQLQJ
&RPSOHWHG

3RVLWLRQ RI SRLQW $

5HDGV IODJV

O�� ����

�����

6WDUW FRPPDQG WR SRLQW $

/DGGHU 'LDJUDP

7UDQVIHU 3URJUDP ���

%DVLF 3URJUDP ([DPSOHV 6HFWLRQ ���



���

����� 3RVLWLRQLQJ WR D 6LQJOH 3RLQW �< $[LV�
7KH IROORZLQJ SURJUDP SRVLWLRQV WR WKH RULJLQ >�� � �SXOVHV�@ IURP SRLQW &
>������� ������ �SXOVHV�@ DW � NSSV� $W WKH RULJLQ ELW� M�� ���� WXUQV 21 WR LQGL�
FDWH FRPSOHWHG SRVLWLRQLQJ� 7KH VSHHG UHJLVWHUHG LQ WKH ;�D[LV VSHHG ILHOG LV
XVHG�

< D[LV �SXOVH�

� �RULJLQ� ; D[LV �SXOVH�

7LPH �V�

6SHHG �SSV�

& �������� �������

% ��������
������

� NSSV

$ % &

� NSSV

�������� ��

%DVLF 3URJUDP ([DPSOHV 6HFWLRQ ���



���

/DGGHU 'LDJUDP

',)8���� M������

:5,7����

�����

'0 P���

Q

&03����

O���

�����

O��

&03����

�����

�  �

�  �

M������ M�����

6WDUW LQSXW

M������ M������ O����

&RPPDQG
5HDG\

M������

�����

�����
M

����

M��
����

M��
����

1RUPDOO\ 21

3RVLWLRQLQJ
&RPSOHWHG

5HDGV IODJV

O������

�����

�  �

�����

M��
����

5($'����

�����

Q��

O

3RLQW $

3RVLWLRQLQJ
&RPSOHWHG

3RLQW $

&03����

O���

�����

�  �

�����

M��
����

3RVLWLRQLQJ
&RPSOHWHG

',)8���� M������

3RVLWLRQLQJ WR SRLQW &
YLD SRLQW %

3RLQW %

3RLQW &

M������

O�������

�����

%DVLF 3URJUDP ([DPSOHV 6HFWLRQ ���



���

����� 6WUDLJKW�/LQH ,QWHUSRODWLRQ WR D 6LQJOH 3RLQW �;�< $[LV�
7KH IROORZLQJ SURJUDP SRVLWLRQV WR SRLQW & >������� ������ �SXOVHV�@ IURP
SRLQW $ >�������� �SXOVHV�@ YLD SRLQW % >������� ����� �SXOVHV�@� 3RVLWLRQLQJ
VWDUWV DW � NSSV� EXW GURSV WR � NSSV DW SRLQW %� $W SRLQW %� ELW M�� ���� WXUQV
21 IRU RQH VFDQ� DQG ELW M���� WXUQV 21 DW SRLQW & WR LQGLFDWH FRPSOHWHG SRVL�
WLRQLQJ�
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����� &LUFXODU $UF ,QWHUSRODWLRQ �&HQWHU 'HVLJQDWHG�
7KH IROORZLQJ SURJUDP SRVLWLRQV D FLUFOH FRXQWHU�FORFNZLVH ZLWK SRLQW &
>������� ������ �SXOVHV�@ DV WKH FHQWHU VWDUWLQJ IURP WKH RULJLQ >��� �SXOVHV�@
DW � NSSV� $W WKH RULJLQ� ELW M�� ���� WXUQV 21 WR LQGLFDWH FRPSOHWHG SRVLWLRQ�
LQJ� )RU FLUFXODU DUF LQWHUSRODWLRQ ZLWK D GHVLJQDWHG FHQWHU� WKH VWDUWLQJ SRLQW�
FHQWHU� DQG HQG SRLQW PXVW EH FRUUHFWO\ DVVLJQHG WR DYRLG DQ HUURU� $Q HUURU
RFFXUV ZKHQ WKH WKUHH SRLQWV FKRVHQ FDQQRW SURGXFH D FLUFXODU DUF� &RPSX�
WDWLRQ LQ PLOOLPHWHU DQG LQFK XQLWV FDQ JHQHUDWH URXQGLQJ HUURUV� $FFHOHUDWLRQ
DQG GHFHOHUDWLRQ WLPHV DUH QRW XVHG�
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����� &LUFXODU $UF ,QWHUSRODWLRQ �,QWHUPHGLDWH 3RLQW 'HVLJQDWHG�
7KH IROORZLQJ SURJUDP SRVLWLRQV D FLUFOH FORFNZLVH ZLWK SRLQW & >�������
������ �SXOVHV�@ DV WKH LQWHUPHGLDWH SRLQW VWDUWLQJ IURP WKH RULJLQ >���
�SXOVHV�@ DW � NSSV� :LWK LQWHUPHGLDWH SRLQW ' >�� ������ �SXOVHV�@ LQWHUSROD�
WLRQ SURFHHGV WR SRLQW & DW � NSSV� :LWKRXW VWRSSLQJ� LQWHUSRODWLRQ FRPSOHWHV
DW WKH RULJLQ YLD LQWHUPHGLDWH SRLQW $ >������� � �SXOVHV�@� $W WKH RULJLQ� ELW M��
���� WXUQV 21 WR LQGLFDWH FRPSOHWHG SRVLWLRQLQJ� )RU FLUFXODU DUF LQWHUSRODWLRQ
ZLWK D GHVLJQDWHG LQWHUPHGLDWH SRLQW� WKH HQWLUH FLUFXPIHUHQFH RI D FLUFOH FDQ�
QRW EH SURGXFHG EHFDXVH WKH FHQWHU FDQQRW EH FRPSXWHG� $JDLQ� DFFHOHUD�
WLRQ DQG GHFHOHUDWLRQ WLPHV DUH QRW XVHG�
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����� &RQWLQXRXV 3RVLWLRQLQJ
7KLV SURJUDP LV D FRQWLQXRXV SURJUDP RI DOO SRVLWLRQLQJ IURP ����� WKURXJK
������ 3RVLWLRQLQJ IROORZV WKH RUGHU ������� DV VKRZQ LQ WKH ILJXUH� +RZHYHU�
DW SRLQW $� ELW M�� ���� WXUQV 21 IRU RQH VFDQ� DW SRLQW %� ELW M�� ���� WXUQV 21
IRU RQH VFDQ� DW SRLQW &� ELW M�� ���� WXUQV 21 IRU RQH VFDQ� DQG DW WKH RULJLQ�
ELW M�� ���� WXUQ 21 IRU RQH VFDQ�

)LUVW� WKH ;�D[LV PRWRU PRYHV LQGHSHQGHQWO\ WR SRLQW $� $W SRLQW $ WKH ;�D[LV
0 FRGH LV �� DQG WULJJHUV �WKH LQWHJUDWHG VLJQDO� WKH <�D[LV PRWRU WR PRYH YLD
SRLQW % WR SRLQW &� 1H[W� WKH <�D[LV 0 FRGH ���� WULJJHUV WKH VWUDLJKW�OLQH LQWHU�
SRODWLRQ WR WKH RULJLQ IROORZHG E\ WZR FRQVHFXWLYH FLUFXODU DUF LQWHUSRODWLRQV�
RQH E\ GHVLJQDWLQJ WKH FHQWHU DQG RQH E\ GHVLJQDWLQJ WKH LQWHUPHGLDWH SRLQW�
7KH LQWHUSRODWLRQ VHULHV RI FRPPDQGV WUDQVIHUV DV RQH FRPPDQG EORFN� 7KLV
LV EHFDXVH RQO\ RQH 657 FRPPDQG IRU WKH VDPH D[LV RU D[HV FDQ EH DOORZHG
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LQ RQH FRPPDQG EORFN� 6LQFH WKH ODVW WKUHH LQWHUSRODWLRQV DOO LQYROYH WKH
VDPH WZR D[HV� WUDQVIHUULQJ WRJHWKHU LV DOORZHG�
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��� $SSOLFDWLRQ 3URJUDP ([DPSOHV

����� 'LJLWDO 6ZLWFK 3RVLWLRQLQJ
:LWK WKLV SURJUDP� \RX VHW ;�D[LV FRRUGLQDWHV� <�D[LV FRRUGLQDWHV� DQG
VSHHGV ZLWK GLJLWDO VZLWFKHV� 3RVLWLRQLQJ RFFXUV DW WKH VHW SRVLWLRQV ZKHQ WKH
VWDUW VZLWFK LV WXUQHG RQ� $W WKH SRVLWLRQLQJ SRLQW� WKH PRWRUV VWRS DQG WKH 0
FRGH �� LV RXWSXW� $IWHU VWRSSLQJ IRU � VHFRQGV� WKH D[HV DXWRPDWLFDOO\ UHWXUQ
WR WKH RULJLQ�
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����� 6WDUWLQJ 3RVLWLRQLQJ $FWLRQV
&RQILJXUDWLRQ �:LWK :LULQJ 6LPSOLILHG�

0RWRU

6HUYRPRWRU
GULYHU 3&8

��
SWV�

��
SWV�

��
SWV�

��
SWV�

:GV�
�� �

:GV�
�� �

:GV�
�� �

:G � :G �

0RWRU

6HUYRPRWRU
GULYHU

< D[LV

; D[LV

'LVSOD\

'LVSOD\

�3UHVHQW YDOXH
GLVSOD\ IRU ERWK
D[HV�

5RWDU\ VZLWFK

�'HVLJQDWHV RSHUD�
WLRQ SDWWHUQ QXPEHU�
8VH ULJKWPRVW GLJLW�

%LW $OORFDWLRQ FRQWHQWV

�� 3RVLWLRQ DFWLRQ VHWWLQJ

�� $[LV VWDUW

�� ;�D[LV RULJLQ VHDUFK

�� ;�D[LV MRJJLQJ

�� ;�D[LV LQFKLQJ

�� ;�D[LV GHFHOHUDWLRQ VWRS

�� ;�D[LV SDXVH

�� ;�D[LV SDXVH UHOHDVH

�� <�D[LV RULJLQ VHDUFK

�� <�D[LV MRJJLQJ

�� <�D[LV LQFKLQJ

�� <�D[LV GHFHOHUDWLRQ VWRS

�� <�D[LV SDXVH

�� <�D[LV SDXVH UHOHDVH

�� 9'&

;�D[LV &: OLPLW LQSXW

;�D[LV &&: OLPLW LQSXW

;�D[LV VHUYR�IUHH LQSXW

;�D[LV RULJLQ LQSXW

;�D[LV GHFHOHUDWLRQ VWRS LQSXW

<�D[LV &: OLPLW LQSXW

<�D[LV &&: OLPLW LQSXW

<�D[LV VHUYR�IUHH LQSXW

<�D[LV RULJLQ LQSXW

<�D[LV GHFHOHUDWLRQ VWRS LQSXW

$[LV�VWDUW 2SHUDWLRQ 3DWWHUQV
����� 6WUDLJKW�OLQH LQWHUSRODWLRQ �VLQJOH�
����� 6WUDLJKW�OLQH LQWHUSRODWLRQ �FRQWLQXRXV�
����� $PRXQW RI PRYHPHQW >�@ IRU RQH D[LV LQ

VWUDLJKW�OLQH LQWHUSRODWLRQ
����� 6\QFKURQRXV VWDUW �VLQJOH�
����� 6\QFKURQRXV VWDUW �FRQWLQXRXV�

:RUG $OORFDWLRQ
:G � :G � :G � :G � :G � :G � :G � :G �
�287� �,1� �287� �287� �287� �287� �,1� �,1�

1&����( <�D[LV
FXUUHQW
SRVLWLRQ
RXWSXW

<�D[LV
FXUUHQW
SRVLWLRQ
RXWSXW

<�D[LV
FXUUHQW
SRVLWLRQ
RXWSXW

<�D[LV
FXUUHQW
SRVLWLRQ
RXWSXW

6WDUW SDWWHUQ
LQSXW

6WDUW VZLWFK
IRU HDFK
FRPPDQG

$5 $UHD $OORFDWLRQ
%LW QR� &RQWHQWV

- � �� ���� 3RVLWLRQLQJ DFWLRQ WUDQVIHU EHJLQ ELW
- � �� ���� 3RVLWLRQLQJ DFWLRQ WUDQVIHU VHOI�PDLQWHQDQFH DX[LOLDU\ ELW
- � �� ���� 3RVLWLRQLQJ DFWLRQ WUDQVIHU FRPSOHWHG DX[LOLDU\ ELW
- � �� ���� 3RVLWLRQLQJ DFWLRQ WUDQVIHU VHOI�PDLQWHQDQFH DX[LOLDU\ ELW
- � �� ���� 3RVLWLRQLQJ DFWLRQ WUDQVIHU FRPSOHWHG DX[LOLDU\ ELW

$SSOLFDWLRQ 3URJUDP ([DPSOHV 6HFWLRQ ���



���

%LW QR� &RQWHQWV
- � �� ���� 3RVLWLRQLQJ DFWLRQ VHWWLQJ FRPSOHWH

- � �� ���� 3RVLWLRQLQJ DFWLRQ VHWWLQJ FRPSOHWH FOHDU

- � �� ���� $[LV VWDUW RSHUDWLRQ SDWWHUQ � GHWHFWLRQ ELW

- � �� ���� $[LV VWDUW RSHUDWLRQ SDWWHUQ � GHWHFWLRQ ELW

- � �� ���� $[LV VWDUW RSHUDWLRQ SDWWHUQ � GHWHFWLRQ ELW

- � �� ���� $[LV VWDUW RSHUDWLRQ SDWWHUQ � GHWHFWLRQ ELW

- � �� ���� $[LV VWDUW RSHUDWLRQ SDWWHUQ � GHWHFWLRQ ELW

- � �� ���� $[LV VWDUW EHJLQ ELW

- � �� ���� $[LV VWDUW VHOI�PDLQWHQDQFH DX[LOLDU\ ELW

- � �� ���� $[LV VWDUW FRPSOHWHG DX[LOLDU\ ELW

- � �� ���� ;�D[LV RULJLQ VHDUFK EHJLQ ELW

- � �� ���� ;�D[LV RULJLQ VHDUFK VHOI�PDLQWHQDQFH DX[LOLDU\ ELW

- � �� ���� ;�D[LV RULJLQ VHDUFK FRPSOHWHG DX[LOLDU\ ELW

- � �� ���� <�D[LV RULJLQ VHDUFK EHJLQ ELW

- � �� ���� <�D[LV RULJLQ VHDUFK VHOI�PDLQWHQDQFH DX[LOLDU\ ELW

- � �� ���� <�D[LV RULJLQ VHDUFK EHJLQ ELW

- � �� ���� ;�D[LV MRJJLQJ EHJLQ ELW

- � �� ���� ;�D[LV MRJJLQJ VHOI�PDLQWHQDQFH DX[LOLDU\ ELW

- � �� ���� ;�D[LV MRJJLQJ FRPSOHWHG DX[LOLDU\ ELW

- � �� ���� <�D[LV MRJJLQJ EHJLQ ELW

- � �� ���� <�D[LV MRJJLQJ VHOI�PDLQWHQDQFH DX[LOLDU\ ELW

- � �� ���� <�D[LV MRJJLQJ FRPSOHWHG DX[LOLDU\ ELW

- � �� ���� ;�D[LV LQFKLQJ EHJLQ ELW

- � �� ���� ;�D[LV LQFKLQJ VHOI�PDLQWHQDQFH DX[LOLDU\ ELW

- � �� ���� ;�D[LV LQFKLQJ FRPSOHWHG DX[LOLDU\ ELW

- � �� ���� <�D[LV LQFKLQJ EHJLQ ELW

- � �� ���� <�D[LV LQFKLQJ VHOI�PDLQWHQDQFH DX[LOLDU\ ELW

- � �� ���� <�D[LV LQFKLQJ FRPSOHWHG DX[LOLDU\ ELW

- � �� ���� ;�D[LV GHFHOHUDWLRQ VWRS EHJLQ ELW

- � �� ���� ;�D[LV GHFHOHUDWLRQ VWRS VHOI�PDLQWHQDQFH DX[LOLDU\ ELW

- � �� ���� ;�D[LV GHFHOHUDWLRQ VWRS FRPSOHWHG DX[LOLDU\ ELW

- � �� ���� <�D[LV GHFHOHUDWLRQ VWRS EHJLQ ELW

- � �� ���� <�D[LV GHFHOHUDWLRQ VWRS VHOI�PDLQWHQDQFH DX[LOLDU\ ELW

- � �� ���� <�D[LV GHFHOHUDWLRQ VWRS FRPSOHWHG DX[LOLDU\ ELW

- � �� ���� ;�D[LV SDXVH EHJLQ ELW

- � �� ���� ;�D[LV SDXVH VHOI�PDLQWHQDQFH DX[LOLDU\ ELW

- � �� ���� ;�D[LV SDXVH FRPSOHWHG DX[LOLDU\ ELW

- � �� ���� <�D[LV SDXVH EHJLQ ELW

- � �� ���� <�D[LV SDXVH VHOI�PDLQWHQDQFH DX[LOLDU\ ELW

- � �� ���� <�D[LV SDXVH FRPSOHWHG DX[LOLDU\ ELW

- � �� ���� ;�D[LV SDXVH UHOHDVH EHJLQ ELW

- � �� ���� ;�D[LV SDXVH UHOHDVH VHOI�PDLQWHQDQFH DX[LOLDU\ ELW

- � �� ���� ;�D[LV SDXVH UHOHDVH FRPSOHWHG DX[LOLDU\ ELW

- � �� ���� <�D[LV SDXVH UHOHDVH EHJLQ ELW

- � �� ���� <�D[LV SDXVH UHOHDVH VHOI�PDLQWHQDQFH DX[LOLDU\ ELW

- � �� ���� <�D[LV SDXVH UHOHDVH FRPSOHWHG DX[LOLDU\ ELW

:G� O� �� 6WDWXV UHDG DUHD

$SSOLFDWLRQ 3URJUDP ([DPSOHV 6HFWLRQ ���
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1&����( 'DWD &RQWHQWV
7KH WKH LQLWLDO IDFWRU\�VHW SDUDPHWHU DQG VSHHG GDWD LV XVHG�

;�$[LV 6\QFKURQRXV 3RVLWLRQLQJ $FWLRQV
$GGUHVV &RQWHQWV 'DWD

��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� 3RVLWLRQ� $%6 � ������ SXOVHV� SDWWHUQ �� RWKHU�D[LV DGGUHVV� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� 3RVLWLRQ� $%6 � ������ SXOVHV� SDWWHUQ �� QH[W DGGUHVV� ��

RWKHU�D[LV DGGUHVV� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� 3RVLWLRQ� $%6 � ������ SXOVHV� SDWWHUQ �� QH[W DGGUHVV� ��

RWKHU�D[LV DGGUHVV� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� 3RVLWLRQ� $%6 � ������ SXOVHV� SDWWHUQ �� QH[W DGGUHVV� ��

RWKHU�D[LV DGGUHVV� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� 3RVLWLRQ� $%6 � ������ SXOVHV� SDWWHUQ �� RWKHU�D[LV DGGUHVV� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� ���

<�$[LV 6\QFKURQRXV 3RVLWLRQLQJ $FWLRQV
$GGUHVV &RQWHQWV 'DWD

��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� 3RVLWLRQ� $%6 � ������ SXOVHV� SDWWHUQ �� RWKHU�D[LV DGGUHVV� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� 3RVLWLRQ� $%6 � ������ SXOVHV� SDWWHUQ �� QH[W DGGUHVV� ��

RWKHU�D[LV DGGUHVV� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� 3RVLWLRQ� $%6 � ������ SXOVHV� SDWWHUQ �� QH[W DGGUHVV� ��

RWKHU�D[LV DGGUHVV� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� 3RVLWLRQ� $%6 � ������ SXOVHV� SDWWHUQ �� QH[W DGGUHVV� ��

RWKHU�D[LV DGGUHVV� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� 3RVLWLRQ� $%6 � ������ SXOVHV� SDWWHUQ �� RWKHU�D[LV DGGUHVV� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� ���
��� 6\QFKURQRXV SRVLWLRQLQJ DFWLRQ �� ���

$SSOLFDWLRQ 3URJUDP ([DPSOHV 6HFWLRQ ���
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;�$[LV 3RVLWLRQLQJ $FWLRQV
$GGUHVV 'DWD

��� &RRUGLQDWHV� $%6 � ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� $%6 � � SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ DGGUHVV�
�� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� $%6 � ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� $%6 � ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� $%6 � ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� $%6 � ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� $%6 � ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� $%6 � � SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ DGGUHVV�
�� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� ,1& ï ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� ,1& � � SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ DGGUHVV�
�� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� ,1& � ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� $%6 � ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VLQJOH VWDUW� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW HQDEOHG

��� &RRUGLQDWHV� $%6 � ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VLQJOH VWDUW� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW HQDEOHG

��� &RRUGLQDWHV� ,1& � ����� SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VLQJOH VWDUW� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� ,1& � ����� SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VLQJOH VWDUW� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� ,1& � ����� SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VLQJOH VWDUW� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� ,1& � ����� SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VLQJOH VWDUW� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� ,1& � ����� SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VLQJOH VWDUW� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

$SSOLFDWLRQ 3URJUDP ([DPSOHV 6HFWLRQ ���



���

<�$[LV 3RVLWLRQLQJ $FWLRQV
$GGUHVV 'DWD

��� &RRUGLQDWHV� $%6 � ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� $%6 � � SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ DGGUHVV�
�� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� $%6 � ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� $%6 � ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
DGGUHVV� �� 0 FRGH� ��� VWUDLJKW�OLQH LQWHUSRODWLRQ� SRVLWLRQLQJ SDWWHUQ� �� V\QFKURQRXV VWDUW GLVDEOHG

��� &RRUGLQDWHV� $%6 � ������ SXOVHV� VSHHG DGGUHVV� ��� GZHOO WLPH DGGUHVV� �� DFFHOHUDWLRQ�GHFHOHUDWLRQ
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6(&7,21 �
(UURU 3URFHVVLQJ

7KLV VHFWLRQ FRYHUV HUURU SURFHVVLQJ DQG GHVFULEHV WKH GLIIHUHQW HUURU SURFHVVLQJ VWHSV� 7KH VL[ W\SHV RI HUURUV� �KDUGZDUH�
V\VWHP� FRPPDQG�GDWD� FRPPXQLFDWLRQV� SURJUDP� DQG ZLULQJ HUURUV� DQG WKHLU XQLTXH HUURU FRGHV DUH GLVFXVVHG LQ GHWDLO�

��� 3URFHGXUH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� %DVLF 7URXEOHVKRRWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� +DUGZDUH (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :LULQJ (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPDQG�'DWD (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPXQLFDWLRQV (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3URJUDP (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

��� 3URFHGXUH
(UURU SURFHVVLQJ LV IDFLOLWDWHG E\ WKH (5525 LQGLFDWRU RQ WKH 3RVLWLRQ &RQWURO
8QLW� 7KH IROORZLQJ ILJXUH GHVFULEHV WKH GLIIHUHQW HUURU SURFHVVLQJ VWHSV� 7KH
VL[ W\SHV RI HUURUV �KDUGZDUH HUURUV� V\VWHP HUURUV� FRPPDQG�GDWD HUURUV�
FRPPXQLFDWLRQV HUURUV� SURJUDP HUURUV� DQG ZLULQJ HUURUV� DUH IXUWKHU FODVVL�
ILHG E\ WKHLU XQLTXH HUURU FRGHV �5HIHU WR $SSHQGL[ &�� ,Q DGGLWLRQ� WKH (5�
525 LQGLFDWRU RQ WKH 3RVLWLRQ &RQWURO 8QLW OLJKWV ZKHQ WKHUH LV D V\VWHP HUURU
RU FRPPDQG HUURU DQG IODVKHV ZKHQ WKHUH LV D FRPPXQLFDWLRQV HUURU� :KHQ
D KDUGZDUH HUURU RFFXUV� WKH 581 LQGLFDWRU WXUQV RII RU DOO IRXU RI WKH LQGLFD�
WRUV IODVK�

&RUUHFW FDXVH RI HUURU�

7UDQVIHU FRUUHFW
FRPPDQG RU GDWD�

&RPPXQLFDWLRQV HUURU
(
U
U
R
U
R
F
F
X
U
V

&RPPDQG RU
GDWD HUURU

6\VWHP HUURU

3URJUDP HUURU

:LULQJ HUURU

+DUGZDUH HUURU

(
U
U
R
U
F
OH
D
U
V

5HSODFH GHIHFWLYH SDUW�

([HFXWH (567�

&RUUHFW SURJUDP�

&RUUHFW ZLULQJ�

��� %DVLF 7URXEOHVKRRWLQJ
,I DQ HUURU RFFXUV� WKH IROORZLQJ JHQHUDO SURFHGXUH VKRXOG EH XVHG�

�� �� ���� �� &KHFN WKH LQGLFDWRU VWDWXV RQ WKH 3RVLWLRQ &RQWURO 8QLW IURQW SDQHO DQG
WKH IODJ VWDWXV�

�� ,I SRVVLEOH� GHWHUPLQH WKH FDXVH RI WKH HUURU� &KHFN WKH HUURU FRGH�
�� &RUUHFW WKH FDXVH RI WKH HUURU�
�� 5HVHW WKH 3RVLWLRQ &RQWURO 8QLW �(567��

��� +DUGZDUH (UURUV
&DXVHG E\ GHIHFWLYH FRPSRQHQWV RU HOHFWULFDO QRLVH ZLWKLQ WKH 1&����(�
+DUGZDUH HUURUV DUH DVVLJQHG HUURU FRGHV �� WKURXJK �� �6HH $SSHQGL[ &��
7KH\ LQFOXGH 5$0 HUURUV� FRPPRQ 5$0 HUURUV� JDWH DUUD\ HUURUV� &20%
HUURUV� EXV HUURUV� ((3520 YHULILFDWLRQ HUURUV� DQG ZDWFKGRJ WLPHU HUURUV�
:KHQ D KDUGZDUH HUURU RFFXUV� FRUUHFW DQ\ ZLULQJ SUREOHPV WKDW SURGXFH
HOHFWULFDO QRLVH� RU UHSODFH WKH GHIHFWLYH FRPSRQHQWV�

��� 6\VWHP (UURUV
&DXVHG E\ IDFWRUV VXFK DV VHUYR VHOHFWLRQ� SUREOHPV GXULQJ RSHUDWLRQ� DQG
VR RQ� 6\VWHP HUURUV DUH DVVLJQHG HUURU FRGHV �� WKURXJK �� �6HH $SSHQGL[
&�� 3RVVLEOH SUREOHP DUHDV LQFOXGH WKH ZRUNSLHFH WUDYHOOLQJ EH\RQG WKH &:
RU &&: OLPLW VZLWFK RU HUURU FRXQWHU RYHUIORZ� 7KHVH HUURUV DUH FOHDUHG E\
FRUUHFWLQJ WKH FDXVH RI WKH SUREOHP�

��� :LULQJ (UURUV
&DXVHG E\ IDXOW\ ZLULQJ VXFK DV UHYHUVHG RU GLVFRQQHFWHG ZLULQJ� :LULQJ HU�
URUV DUH DVVLJQHG HUURU FRGHV �� WKURXJK ��� 7KHVH HUURUV DUH FOHDUHG E\
FRUUHFWLQJ WKH IDXOW\ ZLULQJ�

&RPPDQG�'DWD (UURUV 6HFWLRQ ���



���

��� &RPPDQG�'DWD (UURUV
&DXVHG E\ 3& FRPPDQGV� &RPPDQG HUURUV DUH IXUWKHU FODVVLILHG DV 23
FRGH HUURUV ZLWK FRGHV �� WKURXJK ��� RSHUDQG HUURUV ZLWK FRGHV �� DQG ���
DQG GDWD HUURUV ZLWK FRGHV �� WKURXJK �� �6HH $SSHQGL[ &�� 3RVVLEOH SURE�
OHP DUHDV LQFOXGH LQFRUUHFW FRPPDQG RU GDWD IRUPDW� FRPPDQGV UHFHLYHG DW
WKH ZURQJ WLPH �H�J�� 657 EHIRUH 25*�� DQG XQGHILQHG GDWD�

��� &RPPXQLFDWLRQV (UURUV
&DXVHG E\ DEQRUPDO GDWD FRPPXQLFDWLRQV ZLWK 3HULSKHUDO 'HYLFHV VXFK DV
WKH 7HDFKLQJ %R[� &RPPXQLFDWLRQ HUURUV DUH DVVLJQHG HUURU FRGHV ��
WKURXJK �� �6HH $SSHQGL[ &�� 3UREOHP DUHDV DUH SDULW\ HUURUV� IUDPLQJ HU�
URUV� DQG RYHUUXQ HUURUV� 7KHVH HUURUV DUH FOHDUHG E\ (567�

��� 3URJUDP (UURUV
&DXVHG E\ HUURUV LQ WKH 3& SURJUDP� VXFK DV WKH QXPEHU RI ZRUGV WUDQV�
IHUUHG E\ :5,7���� H[FHHGLQJ ���� 7KH HUURU FRGH LV ��� $ SURJUDP HUURU
FDQ EH FOHDUHG E\ FRUUHFWLQJ WKH SURJUDP�

3URJUDP (UURUV 6HFWLRQ ���



���

6(&7,21 ��
7HDFKLQJ %R[ 2SHUDWLRQV

7KLV VHFWLRQ FRYHUV 7HDFKLQJ %R[ RSHUDWLRQV� LQFOXGLQJ NH\ RSHUDWLRQV� 3& FRQWHQWV DQG SHUPLWWHG VHWWLQJV� DQG HUURU
FRGHV DUH GLVFXVVHG LQ GHWDLO�

���� )HDWXUHV DQG 6\VWHP &RQILJXUDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ )HDWXUHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 6\VWHP &RQILJXUDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� 1RPHQFODWXUH DQG )XQFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 1RPHQFODWXUH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ .H\ )XQFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� 7HDFKLQJ %R[ 2SHUDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 2SHUDWLRQDO )ORZ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ',3 6ZLWFK 6HWWLQJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 3DVVZRUG ,QSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ,QLWLDO 2SHUDWLRQ �0RGH 6HOHFWLRQ� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5HWXUQLQJ WR 0DLQ 0HQXV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� 7DEOH RI 2SHUDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� $[LV 6HOHFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 'DWD &OHDU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� $GGUHVV 6HWWLQJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� :ULWLQJ 3&8 'DWD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 5HDGLQJ 3&8 'DWD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVHUWLQJ 3RVLWLRQLQJ $FWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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���� )HDWXUHV DQG 6\VWHP &RQILJXUDWLRQ

������ )HDWXUHV

9HUVDWLOH 0HVVDJH 'LVSOD\ 7KH &����78��� 7HDFKLQJ %R[ GLVSOD\V �� FKDUDFWHUV RQ WZR OLQHV� �� FKDU�
DFWHUV SHU OLQH� 7ZR D[HV DUH GLVSOD\HG DW WKH VDPH WLPH IRU WZR�D[LV FRQWURO�

&RQYHUVDWLRQDO 7\SH 7KH &����78��� 7HDFKLQJ %R[ LV D XVHU�IULHQGO\� FRQYHUVDWLRQDO W\SH PRGHO�
$Q\RQH FDQ RSHUDWH WKH 7HDFKLQJ %R[ E\ IROORZLQJ WKH PHQXV�

(DV\�WR�VHH (UURU ,QGLFDWRU 7KH &����78��� 7HDFKLQJ %R[ GLVSOD\V HUURU FRGHV IRU RSHUDWLRQDO HUURUV
VXFK DV D KDUGZDUH HUURU� SURJUDP VHWWLQJ HUURU� HWF�� WKXV PLQLPL]LQJ RSHUD�
WLRQDO PLVWDNHV�

7KH &����78��� 7HDFKLQJ %R[ FRQQHFWV WR WKH &����1&���� &����1&����
&����1&�����9��� &����1&���� DQG &����1&��� 3RVLWLRQ &RQWURO 8QLWV E\
VHWWLQJ WKH SLQV RI WKH ',3 VZLWFK RQ WKH UHDU SDQHO RI WKH &����78���
7HDFKLQJ %R[�

������ 6\VWHP &RQILJXUDWLRQ
&����78��� 7HDFKLQJ %R[
IRU 3RVLWLRQ &RQWURO 8QLW
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6<60$& &�VHULHV
&����+
&����
&����+
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78���

&RQQHFWLQJ WR D 9DULHW\ RI
3RVLWLRQ &RQWURO 8QLWV

)HDWXUHV DQG 6\VWHP &RQILJXUDWLRQ 6HFWLRQ ����
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���� 1RPHQFODWXUH DQG )XQFWLRQV

������ 1RPHQFODWXUH

/&' GLVSOD\ IRU 1&
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������ .H\ )XQFWLRQV
.H\ )XQFWLRQ

(0(5* 6WRSV SRVLWLRQLQJ LPPHGLDWHO\�
'(& 6723 6WRSV SRVLWLRQLQJ JUDGXDOO\�
(55 &/5 5HVHWV WR FOHDU WKH HUURU VWDWXV RI WKH 1&��� RU 1&����
&+* &KDQJHV SRVLWLRQLQJ GDWD WR WKH SUHVHQW YDOXH�
021 0RQLWRUV D[LV RSHUDWLRQ�
6+,)7 8VHG LQ FRPELQDWLRQ ZLWK DQRWKHU NH\ WR FKDQJH

IXQFWLRQV�
+20( 5HWXUQV WR WKH LQLWLDO GLVSOD\�
5LJKW DQG /HIW 0RYHV WKH FXUVRU�
'(/�,16 ,QVHUWV RU GHOHWHV SRVLWLRQLQJ GDWD�
21�2)) 7XUQV FRQWURO RXWSXW VLJQDOV 21 RU 2))�
��ï 6HWV WKH � RU ï RI WKH FRRUGLQDWH RI SRVLWLRQLQJ GDWD�
6(7 6HWV D PRGH XQGHU D PHQX�
:5,7( :ULWHV GDWD WKDW KDV EHHQ VHW�
8S DQG 'RZQ 6FUROOV WKH VFUHHQ�
63(('�7($&+ 6HWV VSHHG GDWD��

([HFXWHV WHDFKLQJ�
25* 65&+ 0RYHV DQ D[LV WR WKH RULJLQ�
67$57 6WDUWV SRVLWLRQLQJ IRU WKH VSHFLILHG DGGUHVV�
&/5 &OHDUV 1& GDWD WKDW KDV EHHQ VHW�
1XPHUDO 6HWV GDWD�
$UURZ ([HFXWHV MRJJLQJ DQG LQFKLQJ LQ WKH VSHFLILHG GLUHFWLRQ�

1RWH 7KH (0(5* .H\ RI WKH &����1&����( DQG WKDW RI WKH &����1&����( DUH
GLIIHUHQW LQ IXQFWLRQ� 7KH (0(5* .H\ RI WKH &����1&����( VWRSV SRVLWLRQ�
LQJ E\ PDNLQJ WKH YROWDJH RXWSXW RI WKH &����1&����( WR EH � DQG WKH SUHV�
HQW YDOXH ZLOO EH ORVW� 2Q WKH RWKHU KDQG� WKH (0(5* .H\ RI WKH
&����1&����( VWRSV E\ GLVFKDUJLQJ WKH DFFXPXODWHG YDOXH RI WKH GHIOHFWLRQ
FRXQWHU RI WKH &����1&����( DQG WKH SUHVHQW YDOXH ZLOO QRW EH ORVW�

���� 7HDFKLQJ %R[ 2SHUDWLRQV
������ 2SHUDWLRQDO )ORZ

%HIRUH RSHUDWLQJ D[HV ZLWK WKH 7HDFKLQJ %R[ ZLWK WKH &����1&����(� IROORZ
WKH SURFHGXUH EHORZ�

�� �� ���� �� 6HW SLQ � RI WKH LQWHUQDO ',3 VZLWFK WR 21 DQG SLQV � WKURXJK � WR 2))�

21

� � � � � � ��

2))

�� &RQQHFW WKH 7HDFKLQJ %R[ WR WKH &����1&����( DQG WXUQ RQ WKH 7HDFK�
LQJ %R[�

�� ,QSXW D SDVVZRUG�
�� 6HOHFW WKH 2SHUDWLQJ PRGH�
�� &OHDU WKH SUHYLRXV GDWD�
�� ,QSXW QHZ GDWD�
�� (VWDEOLVK WKH RULJLQ �RULJLQ VHDUFK RU FXUUHQW SRVLWLRQ VHWWLQJ�
�� 6WDUW RSHUDWLRQ�

1RWH 7KH PDLQ PHQX DQG WKH ',3 VZLWFK VHWWLQJV RI WKH &����1&����( DUH WKH
VDPH DV WKRVH RI WKH &����1&����(�

7HDFKLQJ %R[ 2SHUDWLRQV 6HFWLRQ ����
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������ ',3 6ZLWFK 6HWWLQJV
5HIHU WR WKH IROORZLQJ WDEOH IRU WKH VHWWLQJV RI WKH ',3 VZLWFK�

3LQ 6HWWLQJ
� 6HW WR 21 ZKHQ FRQQHFWLQJ WKH 7HDFKLQJ %R[ WR WKH &����1&����( RU

&����1&����(�
� 6HW WR 21 ZKHQ FRQQHFWLQJ WKH 7HDFKLQJ %R[ WR WKH &����1&����(9��
� 6HW WR 21 ZKHQ FRQQHFWLQJ WKH 7HDFKLQJ %R[ WR WKH &����1&����(�
� 6HW WR 2))�
�� � 1RW XVHG�
�� � )RU V\VWHP XVH� %H VXUH WR VHW WKHVH SLQV WR 2))�

1RWH �� ,I PRUH WKDQ RQH SLQ RXW RI SLQV � WR � LV VHW WR 21� RQO\ WKH VHWWLQJ RI WKH
SLQ ZLWK WKH VPDOOHVW QXPEHU LV HIIHFWLYH�

�� 7KH LQLWLDO VFUHHQ RI WKH 7HDFKLQJ %R[ IRU WKH &����1&����( DQG WKDW IRU
WKH &����1&����( DUH WKH VDPH� ,I WKH &����1&����( LV XVHG� SUHVV WKH
&/5 NH\ DIWHU WKH LQLWLDO VFUHHQ DSSHDUV DQG FRQWLQXH 7HDFKLQJ %R[ RS�
HUDWLRQV�

������ 3DVVZRUG ,QSXW
7KH 7HDFKLQJ %R[ KDV D SDVVZRUG IXQFWLRQ WR LQVXUH VDIH RSHUDWLRQ� 7KH
SDVVZRUG IXQFWLRQ SUHYHQWV WKH 7HDFKLQJ %R[ IURP EHLQJ RSHUDWHG E\ DFFL�
GHQW� ,W DOVR SUHYHQWV WKH RSHUDWLRQ RI WKH 7HDFKLQJ %R[ E\ D WKLUG SHUVRQ�

,W LV QHFHVVDU\ WR LQSXW WKH XVHU·V RZQ SDVVZRUG LQWR WKH 7HDFKLQJ %R[ EHIRUH
DQ\ NH\ RSHUDWLRQ ZKHQ WKH 7HDFKLQJ %R[ LV WXUQHG RQ� LV LQVWDOOHG� RU ZKHQ
WKH 7HDFKLQJ %R[ LV LQ 3URWHFW PRGH�

2SHUDWLRQDO )ORZ 7KH IROORZLQJ PDLQ PHQX DSSHDUV ZKHQ WKH 7HDFKLQJ %R[ LV WXUQHG RQ�

1&��� 6(/(&7

3UHVV WKH &/5 NH\ DQG LQSXW WKH SDVVZRUG�

&/5 3$66:25'�

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

7HDFKLQJ %R[ 3URWHFW 6HWWLQJ
7($&+,1* 02'(
352* '(%8* 021B

3UHVV WKH 6+,)7 NH\ DQG WKHQ 021 NH\ DQG LQSXW WKH SDVVZRUG�

6+,)7 021 3$66:25'�

,QSXW WKH SDVVZRUG�

3$66:25'�

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

������ ,QLWLDO 2SHUDWLRQ �0RGH 6HOHFWLRQ�
%HIRUH VHWWLQJ D YDOXH ZLWK WKH 7HDFKLQJ %R[� VHOHFW WKH 7HDFKLQJ PRGH� 7KH
3URJUDP� 'HEXJ� RU 0RQLWRU PRGH FDQ EH VHOHFWHG DIWHU VHOHFWLQJ WKH 7HDFK�
LQJ PRGH�

7HDFKLQJ %R[ 3URWHFW
&DQFHO

7HDFKLQJ %R[ 2SHUDWLRQV 6HFWLRQ ����
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2SHUDWLRQ 'HVFULSWLRQ 0RYH WKH FXUVRU ZLWK WKH /HIW RU 5LJKW NH\ DQG VHOHFW WKH PRGH WR EH VHW�

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

� 7($&+,1* 02'(
352* '(%8* 021B

6(7

9DOXHV FDQ EH VHW LQ 3URJUDP PRGH�

0RGHV DQG )XQFWLRQV

0RGH )XQFWLRQ 3& FRPPDQGV
3URJUDP $OO RSHUDWLRQV DUH HQDEOHG� $OO FRPPDQGV DUH HQDEOHG�
'HEXJ 2QO\ GHEXJJLQJ LV HQDEOHG� $OO FRPPDQGV DUH HQDEOHG XQWLO

3& 3URWHFW WXUQV 21�
0RQLWRU 0RQLWRUV D[LV RSHUDWLRQV� $OO FRPPDQGV DUH HQDEOHG�

������ 5HWXUQLQJ WR 0DLQ 0HQXV

7R UHWXUQ WR RQH RI WKH PDLQ PHQXV IURP DQ\ RWKHU GLVSOD\� IROORZ WKH SURFH�
GXUH EHORZ�

.H\ 2SHUDWLRQ DQG 'LVSOD\V
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$Q\ GLVSOD\

2SHUDWLRQ 'HVFULSWLRQ
�� �� ���� �� 0RYH WR WKH (GLW �; PRGH� PHQX E\ SUHVVLQJ WKH +20( NH\ IROORZHG E\

WKH &/5 NH\�
�� 0RYH WR WKH 2SHUDWLQJ PRGH �PRGH VHOHFW� PHQX E\ SUHVVLQJ WKH

+20( NH\ IROORZLQJ E\ WKH 6(7 NH\�
�� 0RYH WR WKH LQLWLDO �7HDFKLQJ PRGH� GLVSOD\ E\ SUHVVLQJ WKH +20( NH\

WZLFH�

7HDFKLQJ %R[ 2SHUDWLRQV 6HFWLRQ ����
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���� 7DEOH RI 2SHUDWLRQV
7KH IROORZLQJ WDEOH VXPPDUL]HV RSHUDWLRQV GHVFULEHG LQ GHWDLO LQ WKH IROORZLQJ
SDJHV� (DFK WHUP HQFORVHG LQ D GRWWHG ER[ LQGLFDWHV WKH RSHUDWLRQ SULRU WR
WKH NH\ VHTXHQFH VKRZQ� :KHQ LQSXWWLQJ QXPHULFDO GDWD� �·V IRU WKH OHIWPRVW
GLJLWV GR QRW QHHG WR EH HQWHUHG� H�J�� WR LQSXW WKH QXPEHU ������ SUHVV WKH
´�µ NH\ RQO\�

2SHUDWLRQ )XQFWLRQ $YDLODEOH PRGH %DVLF 2SHUDWLQJ 3URFHGXUH 3DJHS
QDPH 'HEXJ 0RQLWRU 3URJUDP

S J J

$[LV
VHOHFWLRQ

6HOHFWV ; D[LV�
< D[LV� RU ;
DQG < D[HV
IURP D PHQX�

1R 1R <HV 0HQX � � � 6HWWLQJ

�;� <� ; DQG <� �

���

'DWD DOO
FOHDU

&OHDUV DOO GDWD
VHOHFWHG�

1R 1R <HV
0HQX
VHOHFWLRQ

� &OHDU D[LV
VHOHFWLRQ

� 6KLIW
&OHDU

�; DQG <�

�$OO FOHDU�

���

&OHDUV D EORFN
RI ;� DQG <�
D[HV
SDUDPHWHUV�
SRVLWLRQLQJ
DFWLRQV� GZHOO
WLPH�
DFFHOHUDWLRQ�GH
FHOHUDWLRQ
WLPHV�
V\QFKURQL]DWLRQ
SRVLWLRQLQJ
DFWLRQV� DQG
]RQH GDWD�

�;� <� ;<�
&OHDU D[LV
VHOHFW

6KLIW 3RVLWLRQ�
LQJ DFWLRQ

�;� <� ;<�
&OHDU D[LV
VHOHFW

6KLIW 3DUDPH�
WHUV

&OHDU

&OHDU

�;� <� ;<�
&OHDU D[LV
VHOHFW

6KLIW 'ZHOO
WLPH

&OHDU

�;� <� ;<�
&OHDU D[LV
VHOHFW

6KLIW $FFHOHUD�
WLRQ DQG
GHFHOHUD�
WLRQ WLPH

&OHDU

�;� <� ;<�
&OHDU D[LV
VHOHFW

6KLIW 6\QFKUR�
QL]DWLRQ
SRVLWLRQ�
LQJ DFWLRQ

&OHDU

�;� <� ;<�
&OHDU D[LV
VHOHFW

6KLIW =RQH
GDWD

&OHDU

�;� <� ;<�
&OHDU D[LV
VHOHFW

6KLIW 6SHHGV&OHDU

�%ORFN FOHDU�

0HQX
VHOHFWLRQ

7DEOH RI 2SHUDWLRQV 6HFWLRQ ����



���

2SHUDWLRQ
QDPH

3DJH%DVLF 2SHUDWLQJ 3URFHGXUH$YDLODEOH PRGH)XQFWLRQ2SHUDWLRQ
QDPH

3DJH%DVLF 2SHUDWLQJ 3URFHGXUH
3URJUDP0RQLWRU'HEXJ

)XQFWLRQ

'DWD FOHDU &OHDUV WKH GDWD
LQ D UDQJH
EHWZHHQ
GHVLJQDWHG
VWDUW DQG HQG
DGGUHVVHV�

1R 1R <HV 0HQX
VHOHFWLRQ

� )LUVW DG�
GUHVV VHW

� WR
�7KUHH GLJLWV�

� �

:ULWH � (QG DG�
GUHVV VHW

� WR
�7KUHH GLJLWV�

� �

6KLIW &OHDU

�$GGUHVV FOHDU�
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$GGUHVV
VHWWLQJV

6HWV D
GHVLJQDWHG
DGGUHVV�

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

$GGUHVV�

� WR �

�7KUHH GLJLWV�

���

:ULWLQJ 3&8
GDWD

:ULWHV 3&8
GDWD WR WKH
3&8 PHPRU\�

1R 1R <HV 5HDG
3&8 GDWD

� 3&8 GDWD
LQSXW

� :ULWH ���

5HDGLQJ
3&8 GDWD

5HDGV WKH
FRQWHQWV RI WKH
3&8 PHPRU\�

1R 1R <HV $GGUHVV VHW  

6HOHFW $[LV
PHQX

�

���

,QVHUWLQJ
SRVLWLRQLQJ
DFWLRQV

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

1R 1R <HV 5HDG
3&8 GDWD

� 'HO �
,QV

3&8 GDWD LQSXW � :ULWH

7KH '(/�,16 NH\ LV HIIHFWLYH IRU LQSXWWLQJ DQG
GLVSOD\LQJ WKH ILUVW SRVLWLRQLQJ DFWLRQ�

 ���

'HOHWLQJ
SRVLWLRQLQJ
DFWLRQV

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

1R 1R <HV 5HDG
3&8 GDWD

� 'HO
,QV

7KH '(/�,16 NH\ LV HIIHFWLYH IRU GLVSOD\LQJ WKH
ILUVW SRVLWLRQLQJ DFWLRQ�

�

6KLIW ���

7DEOH RI 2SHUDWLRQV 6HFWLRQ ����
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2SHUDWLRQ
QDPH

3DJH%DVLF 2SHUDWLQJ 3URFHGXUH$YDLODEOH PRGH)XQFWLRQ2SHUDWLRQ
QDPH

3DJH%DVLF 2SHUDWLQJ 3URFHGXUH
3URJUDP0RQLWRU'HEXJ

)XQFWLRQ

-RJJLQJ DQG
LQFKLQJ

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

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

� 6KLIW � ���
DQG
���

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

1R 1R <HV 6HW DGGUHVV � /HDUQ�
LQJ

�

3XOVH
IHHG

-RJ�
JLQJ

:ULWH

� �  � 'DWD VHW

:ULWH

���

2ULJLQ
VHDUFK

0RYHV DQ D[LV
WR WKH RULJLQ�

1R 1R <HV � 2ULJLQ
VHDUFK

2ULJLQ VHDUFK LV QRW SRVVLEOH ZKLOH WKH (55�
287� RU )81 PHQX LV VHOHFWHG�

6HOHFW $[LV
PHQX

���

6WDUW� KRPH
VKLIW VWDUW

3HUIRUPV
SRVLWLRQLQJ IRU
D GHVLJQDWHG
DGGUHVV�

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

6KLIW � 6WDUW

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

���

0RQLWRU DQG
RYHUULGH

0RQLWRUV WKH
FXUUHQW
SRVLWLRQ�
FXUUHQW
DGGUHVV� 0
FRGH� DQG GZHOO
WLPH VSHHG
RYHUULGH DQG
SHUIRUPV
RYHUULGH
FKDQJHV�

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

� 0RQLWRU �  �

�$W WKH WLPH RI RYHU�
ULGH GLVSOD\�

:ULWH � � WR �

:ULWH
�RYHUULGH�

2YHUULGH LV HIIHFWLYH LQ 3URJUDP PRGH RQO\�

���

&KDQJH
FXUUHQW
SRVLWLRQ

&KDQJHV WKH
FXUUHQW SRVLWLRQ
WR WKH LQSXW
YDOXH�

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

� &KDQJH

:ULWH�3UHVHQW YDOXH
LQSXW

���

'HFHOHUD�
WLRQ VWRS

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

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

� 6WDUW RS�
HUDWLRQ

� 'HFHOHUD�
WLRQ VWRS

���

7DEOH RI 2SHUDWLRQV 6HFWLRQ ����
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2SHUDWLRQ
QDPH

3DJH%DVLF 2SHUDWLQJ 3URFHGXUH$YDLODEOH PRGH)XQFWLRQ2SHUDWLRQ
QDPH

3DJH%DVLF 2SHUDWLQJ 3URFHGXUH
3URJUDP0RQLWRU'HEXJ

)XQFWLRQ

(PHUJHQF\
6WRS

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

1R 1R <HV $Q\ GLV�
SOD\

� 6WDUW RS�
HUDWLRQ

� ,PPHGLDWH
VWRS

���

6HWWLQJ
287� DQG
287�
2XWSXWV

2XWSXWV 287�
DQG 287��

1R 1R <HV 6HOHFW
287
PHQX

� 6HOHFW
287��287�
PHQX

� 21�2))

�287�� 287��

���

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

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

1R 1R <HV 6HOHFW )81
PHQX

�

5($'�
:5,7(

� 6HWWLQJ

6HOHFW
((3520

�0HPRU\ FOHDU�
VHUYR� ((3520�

���
DQG
���

(UURU
GLVSOD\V

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

1R <HV <HV 6HOHFW )81
PHQX

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

���

5HVHWWLQJ 7KH 3&8·V
HUURU LV UHVHW�

<HV <HV <HV (UURU UH�
VXOWV

� 5HVHWWLQJ � &OHDU ���

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

<HV 1R 1R 6HOHFW
PRGH

�

21�
2))

�3&� (;7� WUDFH�

6HOHFW GHEXJ�
JLQJ PRGH

���

&RPPDQG
WUDFLQJ

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

<HV 1R 1R 6HOHFW
PRGH

�

 

�3&� WUDFH�

 

6HOHFW GHEXJ�
JLQJ PRGH

���

6HUYRPRWRU
IUHH

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

1R 1R <HV 6HOHFW )81
PHQX

�

6HOHFW $[LV
PHQX

6HUYR VH�
OHFWHG

�0HPRU\ FOHDU�
VHUYR ((3520�

�;� <�

�

�)UHH� ORFN�

6HOHFW VHU�
YRPRWRU

6HW

���

1RWH 7R FKDQJH WKH YDOXHV WKDW KDYH EHHQ DOUHDG\ VHW� H[HFXWH D UHDGLQJ 3&8
GDWD RSHUDWLRQ� SUHVV WKH &/5 NH\ WR FOHDU WKH GLVSOD\HG LWHPV� DQG LQSXW
QHZ YDOXHV�

7DEOH RI 2SHUDWLRQV 6HFWLRQ ����
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���� $[LV 6HOHFWLRQ
,W LV QHFHVVDU\ WR VHOHFW WKH ; D[LV� < D[LV� RU ; DQG < D[HV XQGHU WKH $[LV
PHQX EHIRUH VHWWLQJ 3&8 GDWD RU SRVLWLRQLQJ�

$YDLODEOH 0RGHV
0RQLWRU 'HEXJ 3URJUDP

1R 1R <HV

%DVLF 2SHUDWLQJ 3URFHGXUH

�

� 6(7

�;� <� ;<�

0HQX

.H\ 2SHUDWLRQV DQG 'LVSOD\ FKDQJHV
7($&+,1* 02'(
352* '(%8* 021B

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

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

� $6,; 6(/(&7
; < ;<B

� $6,; 6(/(&7
; < ;< B

6(7
;< 02'( 6(/(&7('
$' ��� B

8VH WKH 5LJKW RU /HIW NH\V WR VHOHFW WKH ; D[LV� < D[LV� RU ; DQG < D[HV IURP
WKH PHQX� ,I WKH ; D[LV LV VHOHFWHG� RQO\ GDWD VHWWLQJV IRU WKH ; D[LV FDQ EH
PDGH� ,I WKH < D[LV LV VHOHFWHG� RQO\ GDWD VHWWLQJV IRU WKH < D[LV FDQ EH PDGH�
,I WKH ; DQG < D[HV DUH VHOHFWHG� ERWK ; DQG < D[HV· GDWD VHWWLQJV FDQ EH
PDGH�

���� 'DWD &OHDU
'DWD FOHDU RSHUDWLRQV LQFOXGHV DOO FOHDU� EORFN FOHDU� DQG DGGUHVV FOHDU RSHUD�
WLRQV� 7R FRUUHFW YDOXHV DOUHDG\ VHW RU WR ZULWH QHZ YDOXHV WR WKH 3RVLWLRQ
&RQWURO 8QLW·V 5$0� GR WKH IROORZLQJ�

$YDLODEOH 0RGH
0RQLWRU 'HEXJ 3URJUDP

1R 1R <HV

%DVLF 2SHUDWLQJ 3URFHGXUH

6+,)7 &/5

0HQX 6HOHFW D[LV
WR EH FOHDUHG

�;� <� RU ;< VSHHG�

.H\ 2SHUDWLRQ DQG 'LVSOD\V
$OO &OHDU

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

'DWD &OHDU 6HFWLRQ ����
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� � � 02'( 6(/(&7
$;,6 (55 287 )81 B

6(7
)81 6(/(&7
0&/5 520 6(5%2B

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

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

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

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

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

� 7KH DOO FOHDU RSHUDWLRQ FOHDUV WKH FRQWHQWV RI SRVLWLRQLQJ DFWLRQV� SDUDPH�
WHUV� GZHOO WLPHV� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV� V\QFKURQL]DWLRQ SRVL�
WLRQLQJ DFWLRQV� ]RQH GDWD� DQG VSHHGV IRU WKH ; D[LV RU WKH FRQWHQWV RI
SRVLWLRQLQJ DFWLRQV� SDUDPHWHUV� GZHOO WLPHV� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPHV� V\QFKURQL]DWLRQ SRVLWLRQLQJ DFWLRQV� ]RQH GDWD� DQG VSHHGV IRU WKH <
D[LV RI WKH 3&8�

� 8VH WKH 5LJKW RU /HIW NH\V WR VHOHFW WKH D[LV ZKRVH GDWD LWHPV DUH WR EH
FOHDUHG DQG SUHVV WKH 6(7 NH\ WR H[HFXWH�

%ORFN &OHDU

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

� � � 02'( 6(/(&7
$;,6 (55 287 )81 B

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

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

� '$7$ &/($5
$// %/. $'B

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

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

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

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

6+,)7 &/5
$&&�'&& 371
&/($5 ; B

6+,)7 &/5
6<1&ï'$7$
&/($5 ; B

6+,)7 &/5
=21(ï'$7$
&/($5 ; B

'DWD &OHDU 6HFWLRQ ����
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6+,)7 &/5
63' '$7$
&/($5 ;< B

6+,)7 &/5
'$7$ &/($5
$// %/. $'B

%DVLF 2SHUDWLQJ 3URFHGXUH

6+,)7

6+,)7

6+,)7

6+,)7

6+,)7

6+,)7

6+,)7

&/5

&/5

&/5

&/5

&/5

&/5

&/5

6HOHFW WKH
PHQX

3RVLWLRQLQJ DFWLRQ �;�<�;<�

3DUDPHWHUV �;�<�;<�

'ZHOO WLPH �;�<�;<�

$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH �;�<�;<�

6\QFKURQL]DWLRQ SRVLWLRQLQJ DFWLRQ �;�<�;<�

=RQH GDWD �;�<�;<�

� ;<�

6HOHFW WKH D[LV
WR EH FOHDUHG

6HOHFW WKH D[LV
WR EH FOHDUHG

6HOHFW WKH D[LV
WR EH FOHDUHG

6HOHFW WKH D[LV
WR EH FOHDUHG

6HOHFW WKH D[LV
WR EH FOHDUHG

6HOHFW WKH D[LV
WR EH FOHDUHG

6HOHFW WKH D[LV
WR EH FOHDUHG

2SHUDWLRQ 'HVFULSWLRQ
� 7KH EORFN FOHDU RSHUDWLRQ FOHDUV D EORFN RI SRVLWLRQLQJ DFWLRQV� SDUDPHWHUV�
GZHOO WLPHV� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV� V\QFKURQL]DWLRQ SRVLWLRQ�
LQJ DFWLRQV� ]RQH GDWD� VSHHGV RI WKH ; D[LV� WKH SRVLWLRQLQJ DFWLRQV� SDUDP�
HWHUV� GZHOO WLPHV� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV� V\QFKURQL]DWLRQ
SRVLWLRQLQJ DFWLRQV� ]RQH GDWD RI WKH < D[LV� DQG FRPPRQ VSHHGV RI ; DQG
< D[HV�

� %\ SUHVVLQJ WKH 'RZQ NH\� WKH QH[W YDOXH ZLOO EH GLVSOD\HG ZLWKRXW FOHDULQJ
WKH SUHYLRXV YDOXH�

� 7R FOHDU DQ D[LV� VHOHFW WKH D[LV ZLWK WKH 5LJKW RU /HIW NH\V DQG SUHVV WKH
6(7 NH\ WR H[HFXWH�

� ,I WKH ; D[LV LV VHOHFWHG� WKH SDUDPHWHUV� GZHOO WLPHV� DFFHOHUDWLRQ DQG GH�
FHOHUDWLRQ WLPHV� V\QFKURQL]DWLRQ SRVLWLRQLQJ DFWLRQV� DQG ]RQH GDWD RI RQO\
WKH ; D[LV FDQ EH FOHDUHG�

� 6LPLODUO\� LI WKH < D[LV RU ;< D[LV LV VHOHFWHG� WKH YDOXHV RI RQO\ WKH VHOHFWHG
D[LV RU D[HV FDQ EH FOHDUHG�

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

� � � 02'( 6(/(&7
$;,6 (55 287 )81 B

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

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

'DWD &OHDU 6HFWLRQ ����
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� � '$7$ &/($5
$// %/. $'B

6(7
&/($5 $'
)520 � 72 �B

� � �
&/($5 $'
)520��� 72 �B

� :5,7(
&/($5 $'
)520��� 72 � B

� � �
&/($5 $'
)520��� 72��� B

6+,)7 &/5
&/($5 $'
)520 � 72 � B

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

%DVLF 2SHUDWLQJ 3URFHGXUH

6+,)7

� �WR

:5,7(

� �WR &/5

6HOHFW
WKH PHQX

6HW WKH ILUVW DG�
GUHVV

6HW WKH HQG
DGGUHVV

�� GLJLWV�

2SHUDWLRQ 'HVFULSWLRQ
� %\ LQSXWWLQJ WKH ILUVW DGGUHVV DQG HQG DGGUHVV ERWK LQ WKUHH GLJLWV� WKH YDO�
XHV H[LVWLQJ EHWZHHQ WKH ILUVW DGGUHVV DQG HQG DGGUHVV ZLOO EH FOHDUHG�

� ,Q WKH DERYH H[DPSOH� WKH YDOXHV H[LVWLQJ EHWZHHQ DGGUHVVHV ��� DQG ���
DUH FOHDUHG�

� 5HIHU WR WKH IROORZLQJ WDEOH IRU GDWD LWHPV WKDW FDQ EH FOHDUHG DQG WKH DYDLO�
DEOH DGGUHVV UDQJHV RI WKH GDWD LWHPV�

$[LV

'DWD LWHP

; D[LV < D[LV

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

��� WR ��� ��� WR ���

6\QFKURQL]DWLRQ SRVLWLRQLQJ
DFWLRQ

��� WR ��� ��� WR ���

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

1RWH $Q HUURU ZLOO UHVXOW LI D LPSURSHU DGGUHVV UDQJH LV GHVLJQDWHG�

'DWD &OHDU 6HFWLRQ ����
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���� $GGUHVV 6HWWLQJV
$GGUHVV VHWWLQJV DUH UHTXLUHG IRU ZULWLQJ� UHDGLQJ� LQVHUWLQJ� RU GHOHWLQJ YDO�
XHV�

$YDLODEOH 0RGH

0RQLWRU 'HEXJ 3URJUDP
1R 1R <HV

%DVLF 2SHUDWLQJ 3URFHGXUH

� �WR

�;�<�;<�

$[LV PHQX $GGUHVV

.H\ 2SHUDWLRQ DQG 'LVSOD\V

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

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

6(7
; 02'( 6(/(&7('
$' ��� B

� � �
; 02'( 6(/(&7('
$' ��� B

2SHUDWLRQ 'HVFULSWLRQ
� 6HOHFW WKH D[LV IURP WKH $[LV PHQX ZLWK ZKLFK WKH DGGUHVV GHVLUHG ZLOO EH
VHW�

�:KHQ WKH DGGUHVV LV LQSXW LQ WKUHH GLJLWV� WKH DGGUHVV LV GLVSOD\HG�

� 1R YDOXH LV GLVSOD\HG E\ RQO\ VHWWLQJ WKH DGGUHVV� 3UHVV WKH 'RZQ NH\ WR
GLVSOD\ WKH YDOXH RI WKH DGGUHVV WKDW KDV EHHQ VHW�

1RWH 3&8 GDWD VHWWLQJV PXVW VWDUW IURP DGGUHVV ����

���� :ULWLQJ 3&8 'DWD
7KLV RSHUDWLRQ LV XVHG WR ZULWH WR WKH PHPRU\ WKH FRQWHQWV RI SDUDPHWHUV�
SRVLWLRQLQJ DFWLRQV� GZHOO WLPHV� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV� V\Q�
FKURQL]DWLRQ SRVLWLRQLQJ DFWLRQV� DQG ]RQH GDWD IRU WKH ; D[LV DQG WKH FRQ�
WHQWV RI SDUDPHWHUV� SRVLWLRQLQJ DFWLRQV� GZHOO WLPHV� DFFHOHUDWLRQ DQG GHFHO�
HUDWLRQ WLPHV� V\QFKURQL]DWLRQ SRVLWLRQLQJ DFWLRQV� ]RQH GDWD� DQG VSHHGV IRU
WKH < D[LV�

$YDLODEOH 0RGH

0RQLWRU 'HEXJ 3URJUDP
1R 1R <HV

%DVLF 2SHUDWLQJ 3URFHGXUH

:5,7(5HDG 3&8
GDWD

,QSXW 3&8
GDWD

:ULWLQJ 3&8 'DWD 6HFWLRQ ����
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([DPSOH RI ;�D[LV 'DWD ZLWK 1R ,QWHUSRODWLRQ
$GGUHVV 'DWD

��� 3RVLWLRQLQJ DFWLRQ ï��������
6SHHG DGGUHVV ��
0 FRGH ��
'ZHOO WLPH DGGUHVV �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV �
3RVLWLRQLQJ DFWLRQ W\SH $%6
3RVLWLRQLQJ SDWWHUQ �
3RVLWLRQLQJ HQDEOHG�GLVDEOHG �
6\QFKURQL]DWLRQ VWDUW HQDEOHG�GLVDEOHG �

.H\ 2SHUDWLRQ DQG 'LVSOD\V
3RVLWLRQLQJ $FWLRQ RI ; $[LV

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

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

6(7
; 02'( 6(/(&7('
$' ��� B

� � �
; 02'( 6(/(&7('
$' ��� B

$'ï��� 326
�3 B

� �
$'ï��� 326

��������3 B

3UHVV
�

HLJKW WLPHV�

�

ï

$'ï��� 326
ï ��������3 B

:5,7(
$'ï��� 63'
$' � B

�
$'ï��� 63'
$' � B

:5,7(
$'ï���0ï&2'(

� B

� �
$'ï���0ï&2'(

�� B

:5,7(
$'ï��� ':(/7,0(
$' � B

�
$'ï��� ':(/7,0(
$' � B

:5,7(
$'ï��� $&&�'(&
371 � B

�
$'ï��� $&&�'(&
371 � B

:5,7(
$'ï��� 326
7<3( $%6 B

:ULWLQJ 3&8 'DWD 6HFWLRQ ����
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:5,7(
$'ï��� ,17(532/
��12 ��<(6 � B

:5,7(
$'ï��� 326
371 � B

�
$'ï��� 326
371 � B

:5,7(
$'ï��� 326
��123 ��23 � B

�
$'ï��� 326
��123 ��23 � B

:5,7(
$'ï��� 6<1&ï67$
��123 ��23 � B

:5,7(
$'ï��� 326

�3 B

2SHUDWLRQ 'HVFULSWLRQ
� $IWHU VHWWLQJ DGGUHVVHV RU UHDGLQJ GDWD IURP WKH DGGUHVVHV VHW� GDWD FDQ EH
ZULWWHQ WR WKH DGGUHVVHV� :KHQ ZULWLQJ GDWD WR WKH DGGUHVVHV IRU WKH ILUVW
WLPH� H[HFXWH GDWD DOO FOHDU� VHOHFW WKH D[LV� VHW WKH DGGUHVVHV� DQG VWDUW
ZULWLQJ WKH GDWD�

�:ULWH D VLQJOH SRVLWLRQLQJ GDWD YDOXH SHU DGGUHVV� 7KH VLQJOH SRVLWLRQLQJ
GDWD LQFOXGHV D SRVLWLRQLQJ DFWLRQ� VSHHG DGGUHVV� 0 FRGH� GZHOO WLPH DG�
GUHVV� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV� SRVLWLRQLQJ DFWLRQ W\SH� SRVL�
WLRQLQJ SDWWHUQ� SRVLWLRQLQJ DFWLRQ� SRVLWLRQLQJ DFWLRQ HQDEOH RU GLVDEOH� V\Q�
FKURQL]DWLRQ VWDUW HQDEOH RU GLVDEOH�

�:KHQ FKDQJLQJ WKH YDOXHV WKDW KDV EHHQ DOUHDG\ ZULWWHQ� SUHVV WKH &/5
NH\ VR WKDW WKH YDOXHV ZLOO EH FOHDUHG�

� ,I WKH SRVLWLRQLQJ DFWLRQ LV VHW WR GLVDEOHG� WKH SRVLWLRQLQJ DFWLRQ LQ WKH GHV�
LJQDWHG DGGUHVVHV ZLOO EH WUHDWHG DV 123 DQG WKH YDOXHV LQ WKH GHVLJQDWHG
DGGUHVVHV FDQQRW EH XVHG IRU SRVLWLRQLQJ�

� ,Q WKH DERYH H[DPSOH� WKH ; D[LV· SRVLWLRQLQJ DFWLRQ LV ZULWWHQ� 7KH FRUUH�
VSRQGLQJ < D[LV· SRVLWLRQLQJ DFWLRQ FDQ EH ZULWWHQ LQ WKH VDPH ZD\�

� 5HIHU WR ����� 3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV IRU WKH FRQWHQWV
RI WKH ; DQG < D[HV SRVLWLRQLQJ DFWLRQ DQG VHWWLQJ UDQJHV�

� 7KH DERYH NH\ RSHUDWLRQ GLVSOD\ LV LQ SXOVH XQLWV�

([DPSOH RI 6WUDLJKW /LQH ,QWHUSRODWLRQ 3RVLWLRQLQJ $FWLRQ :ULWH

��� ��� ; D[LV

���

���

< D[LV

3UHVHQW SRVLWLRQ

,QWHUSRODWLRQ HQG SRLQW

:ULWLQJ 3&8 'DWD 6HFWLRQ ����
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;�D[LV
DGGUHVV

'DWD <�D[LV
DGGUHVV

'DWD

��� 3RVLWLRQLQJ DFWLRQ ��� ��� 3RVLWLRQLQJ DFWLRQ ���
6SHHG DGGUHVV �� 6SHHG DGGUHVV ���
0 FRGH �� 0 FRGH ���
'ZHOO WLPH DGGUHVV � 'ZHOO WLPH DGGUHVV ���
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV � $FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV ���
3RVLWLRQLQJ GDWD W\SH $%6 3RVLWLRQLQJ GDWD W\SH $%6
3RVLWLRQLQJ SDWWHUQ � 3RVLWLRQLQJ SDWWHUQ ���
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ ,QWHUSRODWLRQ HQG
SRLQW

,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ ,QWHUSRODWLRQ HQG
SRLQW

7KH IROORZLQJ WDEOH OLVWV HQDEOHG DQG GLVDEOHG ILHOGV IRU FRUUHVSRQGLQJ ;� DQG
<�D[LV·V SRVLWLRQLQJ DFWLRQV GXULQJ VWUDLJKW OLQH LQWHUSRODWLRQ� 'LVDEOHG GDWD
LWHPV ZLOO EH LJQRUHG�

)LHOG 3RVLWLRQLQJ
DFWLRQ RI ;

D[LV

3RVLWLRQLQJ
DFWLRQ RI <

D[LV
3RVLWLRQLQJ DFWLRQ (QDEOHG (QDEOHG
6SHHG DGGUHVV (QDEOHG 'LVDEOHG
0 FRGH (QDEOHG 'LVDEOHG
'ZHOO WLPH DGGUHVV (QDEOHG 'LVDEOHG
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ GDWD DGGUHVV (QDEOHG 'LVDEOHG
3RVLWLRQLQJ GDWD W\SH (QDEOHG (QDEOHG
3RVLWLRQLQJ SDWWHUQ (QDEOHG 'LVDEOHG

.H\ 2SHUDWLRQ DQG 'LVSOD\V
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2SHUDWLRQ 'HVFULSWLRQ
� $IWHU VHWWLQJ DGGUHVVHV RU UHDGLQJ GDWD IURP WKH DGGUHVVHV VHW� GDWD FDQ EH
ZULWWHQ WR WKH DGGUHVVHV�

� 6SHFLI\ DGGUHVV ��� RI WKH ; D[LV WR ZULWH D VWUDLJKW OLQH LQWHUSRODWLRQ SRVL�
WLRQLQJ DFWLRQ�

� ,Q WKH DERYH H[DPSOH� WKH ; D[LV· SRVLWLRQLQJ DFWLRQ LV ZULWWHQ� 7KH FRUUH�
VSRQGLQJ < D[LV· SRVLWLRQLQJ DFWLRQ FDQ EH ZULWWHQ LQ WKH VDPH ZD\�

� ,I VWUDLJKW OLQH LQWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ LV ZULWWHQ WR WKH DGGUHVV RI WKH
; D[LV� WKH VDPH GDWD PXVW EH ZULWWHQ WR WKH FRUUHVSRQGLQJ DGGUHVV RI WKH
< D[LV� RWKHUZLVH DQ HUURU ZLOO UHVXOW ZKHQ VWDUWLQJ WKH D[HV�

� 7KH DERYH NH\ RSHUDWLRQ GLVSOD\ LV LQ SXOVH XQLWV�

� 1R V\QFKURQL]DWLRQ VWDUW HQDEOHG�GLVDEOHG VHWWLQJ LV SRVVLEOH IRU LQWHUSROD�
WLRQ SRVLWLRQLQJ DFWLRQV�

([DPSOH RI &LUFXODU�DUF ,QWHUSRODWLRQ 3RVLWLRQLQJ $FWLRQ :ULWH

��� ��� ; D[LV

&XUUHQW SRVLWLRQ

&LUFXODU DUF FHQWHU

,QWHUSRODWLRQ HQG SRLQW

���

���

< D[LV

&LUFXODU DUF
LQWHUPHGLDWH
SRLQW

:ULWLQJ 3&8 'DWD 6HFWLRQ ����



���

6SHFLI\LQJ &LUFXODU�DUF &HQWHU

.LQG RI
GDWD

;�D[LV
DGGUHVV

)LHOG <�D[LV
DGGUHVV

)LHOG

'DWD RI DUF ��� 3RVLWLRQLQJ DFWLRQ ��� ��� 3RVLWLRQLQJ DFWLRQ ���
FHQWHU 6SHHG DGGUHVV �� 6SHHG DGGUHVV ���

0 FRGH ��� 0 FRGH ���
'ZHOO WLPH DGGUHVV � 'ZHOO WLPH DGGUHVV ���
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV��� $FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV���
3RVLWLRQLQJ GDWD W\SH $%6 3RVLWLRQLQJ GDWD W\SH $%6
3RVLWLRQLQJ SDWWHUQ ��� 3RVLWLRQLQJ SDWWHUQ ���
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ &LUFXODU
DUF FHQWHU

,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ ,QWHUSROD�
WLRQ FHQWHU

$UF GLUHFWLRQ &: $UF GLUHFWLRQ ���
'DWD RI
L O L

��� 3RVLWLRQLQJ DFWLRQ ��� ��� 3RVLWLRQLQJ DFWLRQ ���
LQWHUSRODWLRQ
HQG

6SHHG DGGUHVV �� 6SHHG DGGUHVV ���
HQG

0 FRGH �� 0 FRGH ���
'ZHOO WLPH DGGUHVV � 'ZHOO WLPH DGGUHVV ���
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV � $FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV���
3RVLWLRQLQJ GDWD W\SH $%6 3RVLWLRQLQJ GDWD W\SH $%6
3RVLWLRQLQJ SDWWHUQ � 3RVLWLRQLQJ SDWWHUQ ���
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ ,QWHUSROD�
WLRQ FHQWHU

,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ ,QWHUSROD�
WLRQ HQG

6WDUWLQJ ZLWK &LUFXODU�DUF ,QWHUPHGLDWH 3RLQW

.LQG RI
GDWD

;�D[LV
DGGUHVV

)LHOG <�D[LV
DGGUHVV

)LHOG

'DWD RI DUF ��� 3RVLWLRQLQJ DFWLRQ ��� ��� 3RVLWLRQLQJ DFWLRQ ���
FHQWHU 6SHHG DGGUHVV �� 6SHHG DGGUHVV ���

0 FRGH ��� 0 FRGH ���
'ZHOO WLPH DGGUHVV ��� 'ZHOO WLPH DGGUHVV ���
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV � $FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV���
3RVLWLRQLQJ DFWLRQ W\SH $%6 3RVLWLRQLQJ DFWLRQ W\SH $%6
3RVLWLRQLQJ SDWWHUQ ��� 3RVLWLRQLQJ SDWWHUQ ���
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ ,QWHUSROD�
WLRQ LQWHUPHGLDWH SRLQW

,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ ,QWHUSROD�
WLRQ FHQWHU

'DWD RI
L O L

��� 3RVLWLRQLQJ DFWLRQ ��� ��� 3RVLWLRQLQJ DFWLRQ ���
LQWHUSRODWLRQ
HQG

6SHHG DGGUHVV ��� 6SHHG DGGUHVV ���
HQG

0 FRGH �� 0 FRGH ���
'ZHOO WLPH DGGUHVV ��� 'ZHOO WLPH DGGUHVV ���
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV � $FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV���
3RVLWLRQLQJ DFWLRQ W\SH $%6 3RVLWLRQLQJ DFWLRQ W\SH $%6
3RVLWLRQLQJ SDWWHUQ � 3RVLWLRQLQJ SDWWHUQ ���
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ LQWHUSROD�
WLRQ HQG SRLQW

,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ LQWHUSROD�
WLRQ HQG SRLQW

� 7KH LQWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ RI D FLUFXODU DUF FDQ EH GHVLJQDWHG ZLWK
HLWKHU WKH DUF·V FHQWHU DQG LWV LQWHUSRODWHG HQG SRLQW RU WKH DUF·V LQWHUPHGL�
DWH SRLQW DQG LWV LQWHUSRODWHG HQG SRLQW�

� 7KH DGGUHVVHV RI WKH FLUFXODU�DUF FHQWHU DQG LWV LQWHUSRODWHG HQG SRLQW GDWD
DUH GHVLJQDWHG ZLWK WKH IROORZLQJ IRUPXOD�
< D[LV DGGUHVV  ; D[LV DGGUHVV � ���
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6SHFLI\ WKH DUF·V FHQWHU ILUVW DQG WKHQ WKH LQWHUSRODWHG HQG SRLQW RU WKH DUF·V
LQWHUPHGLDWH SRLQW ILUVW DQG WKHQ LWV LQWHUSRODWHG HQG SRLQW�

; D[LV

$UF FHQWHU

(QG RI LQWHUSRODWLRQ

< D[LV

$UF FHQWHU

(QG RI LQWHUSRODWLRQ

���

���

���

���

2QH SDLU

7KH IROORZLQJ WDEOH OLVWV HQDEOHG DQG GLVDEOHG ILHOGV IRU FRUUHVSRQGLQJ ;� DQG
<�D[HV· SRVLWLRQLQJ DFWLRQV GXULQJ DUF LQWHUSRODWLRQ� 'LVDEOHG GDWD LWHPV ZLOO
EH LJQRUHG�

)LHOG 3RVLWLRQLQJ DFWLRQ RI ; D[LV 3RVLWLRQLQJ DFWLRQ RI < D[LV

&LUFXODU�DUF
FHQWHU

&LUFXODU�DUF
LQWHUPHGLDWH
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'ZHOO WLPH DGGUHVV 'LVDEOHG 'LVDEOHG (QDEOHG 'LVDEOHG 'LVDEOHG 'LVDEOHG
$FFHOHUDWLRQ DQG
GHFHOHUDWLRQ GDWD
DGGUHVV

'LVDEOHG (QDEOHG (QDEOHG 'LVDEOHG 'LVDEOHG 'LVDEOHG
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$UF GLUHFWLRQ �&:�&&:� (QDEOHG 'LVDEOHG 'LVDEOHG 'LVDEOHG 'LVDEOHG 'LVDEOHG
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&LUFXODU�DUF ,QWHUSRODWLRQ 3RVLWLRQLQJ $FWLRQ RI ; D[LV

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

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

6(7
; 02'( 6(/(&7('
$' ��� B

$'5 � � �
; 02'( 6(/(&7('
$' ��� B

:ULWLQJ 3&8 'DWD 6HFWLRQ ����



���

$'ï��� 326
( �3 B

� � �
$'ï��� 326
( ���3 B

:5,7(
$'ï��� 63'
$' � B

$'ï���0ï&2'(
� B

$'ï��� ':(/7,0(
$' � B

$'ï��� $&&�'(&
371 � B

$'ï��� 326
7<3( � B

$'ï��� 326
7<3( $%6 B

$'ï��� ,17(532/
��12 ��<(6 � B

�
$'ï��� ,17(532/
��12 ��<(6 � B

:5,7(
$'ï��� ,17(532/
��(1' ��&,5& � B

�
$'ï��� ,17(532/
��(1' ��&,5& � B

:5,7(
$'ï��� &,5& 326
��0,' ��&(17(5� B

�
$'ï��� &,5& 326
��0,' ��&(17(5� B

:5,7(
$'ï��� &285&(
��&: ��&&: � B

:5,7(
$'ï��� 326
371 � B

:5,7(
$'ï��� 326
��123 ��23 � B

�
$'ï��� 326
��123 ��23 � B

:5,7(
$'ï��� 326

�3 B

� � �
$'ï��� 326

���3 B

:5,7(
$'ï��� 63'
$' � B

�
$'ï��� 63'
$' � B

:5,7(
$'ï���0ï&2'(

� B

� �
$'ï���0ï&2'(

�� B

:ULWLQJ 3&8 'DWD 6HFWLRQ ����



���

:5,7(
$'ï��� ':(/7,0(
$' � B

�
$'ï��� ':(/7,0(
$' � B

:5,7(
$'ï��� $&&�'(&
371 � B

�
$'ï��� $&&�'(&
371 � B

:5,7(
$'ï��� 326
7<3( $%6 B

:5,7(
$'ï��� ,17(532/
��12 ��<(6 � B

�
$'ï��� ,17(532/
��12 ��<(6 � B

:5,7(
$'ï��� ,17(532/
��(1' ��&,5& � B

:5,7(
$'ï��� 326
371 � B

:5,7(
$'ï��� 326
��123 ��23 � B

�
$'ï��� 326
��123 ��23 � B

:5,7(
$'ï��� 326

�3 B

2SHUDWLRQ 'HVFULSWLRQ
� $IWHU VHWWLQJ DGGUHVVHV RU UHDGLQJ GDWD IURP VHW DGGUHVVHV� GDWD FDQ EH
ZULWWHQ WR WKH DGGUHVVHV�

� 6SHFLI\ DGGUHVV ��� RI WKH ; D[LV WR ZULWH FLUFXODU�DUF FHQWHU GDWD�
�:ULWH WKH DUF·V LQWHUSRODWHG HQG SRLQW GDWD WR DGGUHVV ��� RI WKH ; D[LV�
� ,Q WKH DERYH H[DPSOH� WKH ; D[LV· SRVLWLRQLQJ DFWLRQ LV ZULWWHQ� 7KH FRUUH�
VSRQGLQJ < D[LV· SRVLWLRQLQJ DFWLRQ FDQ EH ZULWWHQ LQ WKH VDPH ZD\�

� ,I DUF FHQWHU GDWD RU DUF LQWHUPHGLDWH SRLQW GDWD LV ZULWWHQ WR WKH DGGUHVV RI
WKH ; D[LV� WKH VDPH GDWD PXVW EH ZULWWHQ WR WKH FRUUHVSRQGLQJ DGGUHVV RI
WKH < D[LV� RWKHUZLVH DQ HUURU ZLOO UHVXOW ZKHQ VWDUWLQJ WKH D[HV�

� 7KH DERYH NH\ RSHUDWLRQ GLVSOD\ LV LQ SXOVH XQLWV�

:ULWLQJ 3&8 'DWD 6HFWLRQ ����
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([DPSOH RI ;�D[LV 3DUDPHWHU 'DWD
$GGUHVV 'DWD

��� 8QLW VHWWLQJ SXOVH
��� 3XOVH UDWH �
��� 5RWDWLRQ GLUHFWLRQ �
��� (QFRGHU W\SH ï� ï� [�
��� *DLQ ��
��� ,Q�SRVLWLRQ ��
��� %DFNODVK FRPSHQVDWLRQ ���
��� 6WURNH OLPLW ��� ����
��� 6WURNH OLPLW �ï� ����
��� =RQH VHWWLQJ ���� ���
��� +RPH VKLIW ����
��� 0D[LPXP VSHHG� VSHHG FRHIILFLHQW ������ �
��� 7HDFKLQJ %R[ VSHHG �� �� ����
��� 6HDUFK GLUHFWLRQ �
��� 2ULJLQ FRPSHQVDWLRQ ��
��� +LJK RULJLQ VHDUFK VSHHG ����
��� 2ULJLQ VHDUFK DFFHOHUDWLRQ DQG GHFHOHUDWLRQ �
��� /RZ RULJLQ VHDUFK VSHHG ����
��� ([WHUQDO GHFHOHUDWLRQ VWRS �� �� ���
��� :LULQJ FKHFN �� ��� ���
��� (UURU FRXQWHU FDSDFLW\ �� �� ���

� $IWHU VHWWLQJ DGGUHVVHV RU UHDGLQJ GDWD IURP WKH DGGUHVVHV VHW� GDWD FDQ EH
ZULWWHQ WR WKH DGGUHVVHV�

� 5HIHU WR ����� 3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV IRU WKH FRQWHQWV
RI WKH ; DQG < D[HV SDUDPHWHU GDWD DQG VHWWLQJ UDQJHV�

� ,Q WKH DERYH H[DPSOH� WKH ; D[LV· SRVLWLRQLQJ DFWLRQ LV ZULWWHQ� 7KH FRUUH�
VSRQGLQJ < D[LV· SRVLWLRQLQJ DFWLRQ FDQ EH ZULWWHQ LQ WKH VDPH ZD\�

� 7KH IROORZLQJ SRVLWLRQLQJ DFWLRQV ZLOO EH GLVSOD\HG LI 00 RU ,1&+ LV VH�
OHFWHG DV WKH XQLW�

00 ����������0

,1&+ ����������,

� 7KH IROORZLQJ VSHHG GDWD ZLOO EH GLVSOD\HG LI 00 RU ,1&+ LV VHOHFWHG DV WKH
XQLW�

00 ���������06

,1&+ ���������,6

1RWH 2YHUIORZ GDWD FDXVHV WKH IROORZLQJ GLVSOD\�

29(5 0

29(5 ,

7R FKDQJH WKH YDOXHV WKDW KDYH EHHQ DOUHDG\ VHW� H[HFXWH D UHDGLQJ 3&8
GDWD RSHUDWLRQ� SUHVV WKH &/5 NH\ DQG FOHDU WKH GLVSOD\HG LWHPV� DQG LQSXW
QHZ YDOXHV�
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.H\ 2SHUDWLRQ DQG 'LVSOD\V
;�D[LV 3DUDPHWHU 'DWD

7KH IROORZLQJ GDWD LWHPV FDQ EH VHW LQ SXOVHV� PLOOLPHWHUV� RU LQFKHV DV ;�D[LV
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� 6WURNH OLPLW �ï�
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� 7HDFKLQJ %R[ VSHHG
� 2ULJLQ FRPSHQVDWLRQ
� 2ULJLQ VHDUFK KLJK VSHHG
� 2ULJLQ VHDUFK ORZ VSHHG
� 1XPEHU RI GHFHOHUDWLRQ VWRS SXOVHV
� =RQH VHWWLQJ �LQ SXOVHV RQO\�
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$'ï��� ;ï+20(
6)7 ����3 B

:5,7(
$'ï��� ;ï0$;63'

�36 B

� � � � �
$'ï��� ;ï0$;63'

�����36 B

:5,7(
$'ï��� ;ï7�%2;
63' )$&725 � B

�
$'ï��� ;ï7�%2;
63' )$&725 � B

:5,7(
$'ï��� ;ï7�%2;
-2*63 �36 B

� � � �
$'ï��� ;ï7�%2;
-2*63 ����36 B

:5,7(
$'ï��� ;ï7�%2;
-2*ï'(& � B

:ULWLQJ 3&8 'DWD 6HFWLRQ ����



���

�
$'ï��� ;ï7�%2;
-2*ï'(& � B

:5,7(
$'ï��� ;ï7�%2;
38/6( � B

�
$'ï��� ;ï7�%2;
38/6( � B

:5,7(
$'ï��� ;ï25*
65&+ ',5 � B

:5,7(
$'ï��� ;ï25*
&255 �3 B

� �
$'ï��� ;ï25*
&255 ��3 B

:5,7(
$'ï��� ;ï65&++
63' �36 B

� � � �
$'ï��� ;ï65&++
63' ����36 B

:5,7(
$'ï��� ;ï25*
65&+ $&&�'(& � B

�
$'ï��� ;ï25*
65&+ $&&�'(& � B

:5,7(
$'ï��� ;ï65&+ /
63' �36 B

� � � �
$'ï��� ;ï65&+ /
63' ����36 B

:5,7(
$'ï��� ;ï'(&
371 � B

�
$'ï��� ;ï'(&
371 � B

:5,7(
$'ï��� ;ï'(&
6723 �3 B

� � �
$'ï��� ;ï'(&
6723 ���3 B

:5,7(
$'ï��� ;ï7�%2;
'(& 371 � B

�
$'ï��� ;ï7�%2;
'(& 371 � B

:5,7(
$'ï��� ;ï&+(&.
7,0( � 38/6( �B

� �
$'ï��� ;ï&+(&.
7,0(�� 38/6( �B

:5,7(
$'ï��� ;ï&+(&.
7,0(�� 38/6( � B

� � �
$'ï��� ;ï&+(&.
7,0(�� 38/6(��� B

:5,7(
$'ï��� ;ï23(1
&+(&. 23 123 B

$'ï��� ;ï(55
287� 2)) B

:ULWLQJ 3&8 'DWD 6HFWLRQ ����



���

21

2))

$'ï��� ;ï(55
287� 21 B

:5,7(
$'ï��� ;ï6(592
287� 2)) B

21

2))

$'ï��� ;ï6(592
287� 21

:5,7(
$'ï��� ;ï(55
&$3$ �3 B

� � �
$'ï��� ;ï(55
&$3$ ���3 B

:5,7(
$'ï��� ;ï':(/
7,0( � B

([DPSOH RI 6SHHG 'DWD :ULWH
$GGUHVV 'DWD

��� 6SHHG �
��� 6SHHG ��
��� 6SHHG ���
��� 6SHHG ����
��� 6SHHG �����

.H\ 2SHUDWLRQ DQG 'LVSOD\V
6SHHG 'DWD

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

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

6(7
; 02'( 6(/(&7('
$' ��� B

$'5 � � �
; 02'( 6(/(&7('
$' ��� B

$'ï��� 63'
�36 B

�
$'ï��� 63'

�36 B

:5,7(
$'ï��� 63'

�36 B

� �
$'ï��� 63'

��36 B

:5,7(
$'ï��� 63'

�36 B

� � �
$'ï��� 63'

���36 B

:5,7(
$'ï��� 63'

�36 B

� � � �
$'ï��� 63'

����36 B

:5,7(
$'ï��� 63'

�36 B

:ULWLQJ 3&8 'DWD 6HFWLRQ ����



���

� � � � �
$'ï��� 63'

�����36 B

:5,7(
$'ï��� 63'

�36 B

2SHUDWLRQ 'HVFULSWLRQ
� $IWHU VHWWLQJ DGGUHVVHV RU UHDGLQJ GDWD IURP VHW DGGUHVVHV� GDWD FDQ EH
ZULWWHQ WR WKH DGGUHVVHV�

� 5HIHU WR ����� 3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV IRU WKH FRQWHQWV
RI WKH ; DQG < D[HV VSHHG GDWD DQG VHWWLQJ UDQJHV�

� 7KH DERYH NH\ RSHUDWLRQ GLVSOD\ LV LQ SXOVH XQLWV�
� 7R DPHQG WKH YDOXHV WKDW KDYH EHHQ DOUHDG\ VHW� H[HFXWH D UHDGLQJ 3&8
GDWD RSHUDWLRQ� SUHVV WKH &/5 NH\ WR FOHDU WKH GLVSOD\HG LWHPV� DQG LQSXW
QHZ YDOXHV�

([DPSOH RI ;�D[LV 'ZHOO 7LPH 'DWD
$GGUHVV 'DWD

��� 'ZHOO WLPH � ��� PV
��� 'ZHOO WLPH � ��� PV
��� 'ZHOO WLPH � ��� PV

.H\ 2SHUDWLRQ DQG 'LVSOD\V
;�D[LV 'ZHOO 7LPH 'DWD

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

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

6(7
; 02'( 6(/(&7('
$' ��� B

$'5 � � �
; 02'( 6(/(&7('
$' ��� B

$'ï��� ;ï':(/
7,0( � B

� �
$'ï��� ;ï':(/
7,0( �� B

:5,7(
$'ï��� ;ï':(/
7,0( � B

� �
$'ï��� ;ï':(/
7,0( �� B

:5,7(
$'ï��� ;ï':(/
7,0( � B

� �
$'ï��� ;ï':(/
7,0( �� B

:5,7(
$'ï��� ;ï':(/
7,0( � B

2SHUDWLRQ 'HVFULSWLRQ
� $IWHU VHWWLQJ DGGUHVVHV RU UHDGLQJ GDWD IURP VHW DGGUHVVHV� GDWD FDQ EH
ZULWWHQ WR WKH DGGUHVVHV�

� 5HIHU WR ����� 3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV IRU WKH FRQWHQWV
RI WKH ; DQG < D[HV· GZHOO WLPH GDWD DQG VHWWLQJ UDQJHV�

� 'ZHOO WLPH GDWD PXVW EH LQSXW LQ XQLWV RI �� PV�

:ULWLQJ 3&8 'DWD 6HFWLRQ ����



���

� 7R DPHQG WKH YDOXHV WKDW KDYH EHHQ DOUHDG\ VHW� H[HFXWH D UHDGLQJ 3&8
GDWD RSHUDWLRQ� SUHVV WKH &/5 NH\ WR FOHDU WKH GLVSOD\HG LWHPV� DQG LQSXW
QHZ YDOXHV�

([DPSOH RI ;�D[LV $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPH :ULWH
$GGUHVV 'DWD

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

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

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

.H\ 2SHUDWLRQ DQG 'LVSOD\V
;�D[LV $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPH

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

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

6(7
; 02'( 6(/(&7('
$' ��� B

$'5 � � �
; 02'( 6(/(&7('
$' ��� B

$'ï��� ;ï$&&
371 '$7$ � B

� �
$'ï��� ;ï$&&
371 '$7$ �� B

:5,7(
$'ï��� ;ï'(&
371 '$7$ � B

� �
$'ï��� ;ï'(&
371 '$7$ �� B

:5,7(
$'ï��� ;ï$&&
371 '$7$ � B

� �
$'ï��� ;ï$&&
371 '$7$ �� B

:5,7(
$'ï��� ;ï'(&
371 '$7$ � B

� �
$'ï��� ;ï'(&
371 '$7$ �� B

:5,7(
$'ï��� ;ï$&&
371 '$7$ � B

� �
$'ï��� ;ï$&&
371 '$7$ �� B

:5,7(
$'ï��� ;ï'(&
371 '$7$ � B

� �
$'ï��� ;ï'(&
371 '$7$ �� B

:5,7(
$'ï��� ;ï$&&
371 '$7$ � B

2SHUDWLRQ 'HVFULSWLRQ
� $IWHU VHWWLQJ DGGUHVVHV RU UHDGLQJ GDWD IURP VHW DGGUHVVHV� GDWD FDQ EH
ZULWWHQ WR WKH DGGUHVVHV�

:ULWLQJ 3&8 'DWD 6HFWLRQ ����



���

� 5HIHU WR ����� 3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV IRU WKH FRQWHQWV
RI WKH ; DQG < D[HV· DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV DQG VHWWLQJ
UDQJHV�

� $FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV PXVW EH LQSXW LQ XQLWV RI �� PV� 7KXV�
IRU H[DPSOH� HQWHULQJ ´��µ VHWV ��� PV�

� 7R DPHQG WKH YDOXHV WKDW KDYH EHHQ DOUHDG\ VHW� H[HFXWH D UHDGLQJ 3&8
GDWD RSHUDWLRQ� SUHVV WKH &/5 NH\ WR FOHDU WKH GLVSOD\HG LWHPV� DQG LQSXW
QHZ YDOXHV�

([DPSOH RI ;�D[LV 6\QFKURQL]DWLRQ 3RVLWLRQLQJ $FWLRQ :ULWH
$GGUHVV 'DWD

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

.H\ 2SHUDWLRQ DQG 'LVSOD\V
;�D[LV 6\QFKURQL]DWLRQ 3RVLWLRQLQJ $FWLRQ

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

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

6(7
; 02'( 6(/(&7('
$' ��� B

$'5 � � �
; 02'( 6(/(&7('
$' ��� B

$'ï��� '$7$
7<3( $%6 B

6(7
$'ï��� 6<1&
326 �3 B

� �
$'ï��� 6<1&
326 ��������3 B

3UHVV
�

HLJKW WLPHV�

�

ï

$'ï��� 6<1&
326 ï ��������3 B

:5,7(
$'ï��� <ï$;,6
$' ��� B

� � �
$'ï��� <ï$;,6
$' ��� B

:5,7(
$'ï��� 371
6,1 6(5 3$' � BB

� $'ï��� 371
6,1 6(5 3$' �B

6(7
$'ï��� 371
6,1 6(5 3$' � B

�
$'ï��� 371
6,1 6(5 3$' � B

:ULWLQJ 3&8 'DWD 6HFWLRQ ����



���

:5,7(
$'ï��� 67$57
��123 ��23 � B

�
$'ï��� 67$57
��123 ��23 � B

:5,7(
$'ï��� '$7$
7<3( $%6 B

2SHUDWLRQ 'HVFULSWLRQ
� $IWHU VHWWLQJ DGGUHVVHV RU UHDGLQJ GDWD IURP VHW DGGUHVVHV� GDWD FDQ EH
ZULWWHQ WR WKH DGGUHVVHV�

� 5HIHU WR ����� 3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV IRU WKH FRQWHQWV
RI WKH ; DQG < D[HV· VSHHG GDWD DQG VHWWLQJ UDQJHV�

� 7KH DERYH NH\ RSHUDWLRQ GLVSOD\ LV LQ SXOVH XQLWV�
� 7R DPHQG WKH YDOXHV WKDW KDYH EHHQ DOUHDG\ VHW� H[HFXWH D UHDGLQJ 3&8
GDWD RSHUDWLRQ� SUHVV WKH &/5 NH\ WR FOHDU WKH GLVSOD\HG LWHPV� DQG LQSXW
QHZ YDOXHV�

([DPSOH RI ;�D[LV =RQH 6HWWLQJ 'DWD :ULWH
$GGUHVV 'DWD

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

.H\ 2SHUDWLRQ DQG 'LVSOD\V
;�D[LV =RQH 6HWWLQJ 'DWD

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

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

6(7
; 02'( 6(/(&7('
$' ��� B

$'5 � � �
; 02'( 6(/(&7('
$' ��� B

$'ï��� =21( 21
�3 B

� �
$'ï��� =21( 21

��������3 B

3UHVV
�

HLJKW WLPHV�

�

ï

$'ï��� =21( 21
ï ��������3 B

:5,7(
$'ï��� =21( 2))

�3 B

� �
$'ï��� =21( 2))

��������3 B

3UHVV
�

HLJKW WLPHV�

�

ï

$'ï��� =21( 2))
ï ��������3 B

:ULWLQJ 3&8 'DWD 6HFWLRQ ����
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:5,7(
$'ï��� '$7$
��123 ��23 � B

�
$'ï��� '$7$
��123 ��23 � B

:5,7(
$'ï��� 287387
��123 ��23 � B

�
$'ï��� 287387
��123 ��23 � B

:5,7(
$'ï��� 287 $337
287�2)) 287�2))B

21

2))

$'ï��� 287 $337
287�21 287�2))B

:5,7(
$'ï��� 287 $337
287�21 287�2)) B

:5,7(
$'ï��� =21( 21

�3 B

2SHUDWLRQ 'HVFULSWLRQ
� $IWHU VHWWLQJ DGGUHVVHV RU UHDGLQJ GDWD IURP WKH DGGUHVVHV VHW� GDWD FDQ EH
ZULWWHQ WR WKH DGGUHVVHV�

� 5HIHU WR ����� 3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV IRU WKH FRQWHQWV
RI WKH ; DQG < D[HV· VSHHG GDWD DQG VHWWLQJ UDQJHV�

� 7KH DERYH NH\ RSHUDWLRQ GLVSOD\ LV LQ SXOVH XQLWV�

� 7R DPHQG WKH YDOXHV WKDW KDYH EHHQ DOUHDG\ VHW� H[HFXWH D UHDGLQJ 3&8
GDWD RSHUDWLRQ� SUHVV WKH &/5 NH\ WR FOHDU WKH GLVSOD\HG LWHPV� DQG LQSXW
QHZ YDOXHV�

���� 5HDGLQJ 3&8 'DWD

7KLV RSHUDWLRQ LV XVHG WR UHDG IURP WKH PHPRU\ WKH FRQWHQWV RI SDUDPHWHUV�
SRVLWLRQLQJ DFWLRQV� GZHOO WLPHV� DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV� V\Q�
FKURQL]DWLRQ SRVLWLRQLQJ DFWLRQV� DQG ]RQH GDWD IRU WKH ; D[LV DQG WKH FRQ�
WHQWV RI SDUDPHWHUV� SRVLWLRQLQJ DFWLRQV� GZHOO WLPHV� DFFHOHUDWLRQ DQG DFFHO�
HUDWLRQ SDWWHUQV� V\QFKURQL]DWLRQ SRVLWLRQLQJ DFWLRQV� ]RQH GDWD� DQG VSHHGV
IRU WKH < D[LV�

$YDLODEOH 0RGH

0RQLWRU 'HEXJ 3URJUDP
1R 1R <HV

�;�<�;<�

$GGUHVV VHWWLQJ

6HOHFW $[LV PHQX

5HDGLQJ 3&8 'DWD 6HFWLRQ ����
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([DPSOH RI ;�D[LV 'DWD ZLWK 1R ,QWHUSRODWLRQ

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

6SHHG DGGUHVV ��
0 FRGH ��
'ZHOO WLPH DGGUHVV �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV �
3RVLWLRQLQJ DFWLRQ W\SH $%6
3RVLWLRQLQJ SDWWHUQ �
3RVLWLRQLQJ HQDEOHG�GLVDEOHG �
6\QFKURQL]DWLRQ VWDUW HQDEOHG�GLVDEOHG �

.H\ 2SHUDWLRQ DQG 'LVSOD\V
;�D[LV 3RVLWLRQLQJ $FWLRQ

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

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

6(7
; 02'( 6(/(&7('
$' ��� B

$'5 � � �
; 02'( 6(/(&7('
$' ��� B

$'ï��� 326
��������3 B

$'ï��� 63'
$' � B

$'ï���0ï&2'(
�� B

$'ï��� ':(/7,0(
$' � B

$'ï��� $&&�'(&
371 � B

$'ï��� 326
7<3( $%6 B

$'ï��� ,17(532/
��12 ��<(6 � B

$'ï��� 326
371 � B

$'ï��� 326
��123 ��23 � B

$'ï��� 6<1&ï67$
��123 ��23 � B

$'ï��� 326
�����3 B

2SHUDWLRQ 'HVFULSWLRQ
� $ VLQJOH SRVLWLRQLQJ GDWD YDOXH LV VWRUHG LQ HDFK DGGUHVV� $IWHU VHWWLQJ WKH
DGGUHVVHV� SUHVV WKH 'RZQ NH\ WR UHDG WKH ILUVW GDWD LWHP LQ WKH FXUUHQW DG�
GUHVV�

5HDGLQJ 3&8 'DWD 6HFWLRQ ����
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� 3UHVV WKH 'RZQ NH\ VR WKDW WKH GDWD LWHP LQ WKH QH[W DGGUHVV ZLOO EH GLV�
SOD\HG� 3UHVV WKH 8S NH\ VR WKDW WKH GDWD LWHP LQ WKH SUHYLRXV DGGUHVV ZLOO
EH GLVSOD\HG�

� 3UHVV WKH 8S NH\ ZKLOH WKH ILUVW GDWD LWHP RI DQ DGGUHVV LV GLVSOD\HG VR WKDW
WKH ODVW GDWD LWHP RI WKH SUHYLRXV DGGUHVV ZLOO EH GLVSOD\HG�

� 3UHVV WKH 'RZQ NH\ ZKLOH WKH ODVW GDWD LWHP RI DQ DGGUHVV LV GLVSOD\HG VR
WKDW WKH ILUVW GDWD LWHP RI WKH QH[W DGGUHVV ZLOO EH GLVSOD\HG�

� ,Q WKH DERYH H[DPSOH� WKH ; D[LV· SRVLWLRQLQJ DFWLRQ LV UHDG� 7KH < D[LV·
FRUUHVSRQGLQJ SRVLWLRQLQJ DFWLRQ FDQ EH UHDG LQ WKH VDPH ZD\�

([DPSOH RI ;�D[LV ,QWHUSRODWLRQ 3RVLWLRQLQJ $FWLRQ
$GGUHVV 'DWD $GGUHVV 'DWD
��� 3RVLWLRQLQJ DFWLRQ ��� ��� 3RVLWLRQLQJ DFWLRQ ���

6SHHG DGGUHVV ��� 6SHHG DGGUHVV ��
0 FRGH ��� 0 FRGH ��
'ZHOO WLPH DGGUHVV ��� 'ZHOO WLPH DGGUHVV �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV ��� $FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV �
3RVLWLRQLQJ DFWLRQ W\SH $%6 3RVLWLRQLQJ DFWLRQ W\SH $%6
3RVLWLRQLQJ SDWWHUQ ��� 3RVLWLRQLQJ SDWWHUQ �
,QWHUSRODWLRQ FRPSOHWLRQ GDWD ��� ,QWHUSRODWLRQ FRPSOHWLRQ GDWD (QG SRLQW
&LUFXODU�DUF GLUHFWLRQ &:

.H\ 2SHUDWLRQ DQG 'LVSOD\V
;�D[LV ,QWHUSRODWLRQ 3RVLWLRQLQJ $FWLRQ

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

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

6(7
; 02'( 6(/(&7('
$' ��� B

$'5 � � �
; 02'( 6(/(&7('
$' ��� B

$'ï��� 326
���3 B

$'ï��� 63'
$' � B

$'ï���0ï&2'(
� B

$'ï��� ':(/7,0(
$' � B

$'ï��� $&&�'(&
371 � B

$'ï��� 326
7<3( $%6 B

$'ï��� ,17(532/
��12 ��<(6 � B

$'ï��� 326
371 � B

$'ï��� 326
��123 ��23 � B

5HDGLQJ 3&8 'DWD 6HFWLRQ ����
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$'ï��� 6<1&ï67$
��123 ��23 � B

$'ï��� 326
�3 B

$'ï��� 63'
$' � B

$'ï���0ï&2'(
�� B

$'ï��� ':(/7,0(
$' � B

$'ï��� $&&�'(&
371 � B

$'ï��� 326
7<3( $%6 B

$'ï��� ,17(532/
��12 ��<(6 � B

$'ï��� 326
371 � B

$'ï��� 326
��123 ��23 � B

$'ï��� 6<1&ï67$
��123 ��23 � B

$'ï��� 326
�3 B

2SHUDWLRQ 'HVFULSWLRQ
� ,I WKH W\SH RI SRVLWLRQLQJ DFWLRQ LV DQ LQWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ� LQWHU�
SRODWLRQ DWWULEXWLYH GDWD ZLOO EH GLVSOD\HG�

� 7KH 7HDFKLQJ %R[ LQGLFDWHV ZKHWKHU SRVLWLRQLQJ DFWLRQ LV DW WKH LQWHUSRODWHG
HQG SRLQW� FLUFXODU DUF LQWHUPHGLDWH SRLQW� RU FLUFXODU DUF FHQWHU�

� 7KH LQWHUSRODWHG HQG SRLQW LQGLFDWHV WKDW WKH GDWD LQ WKH FXUUHQW DGGUHVV LV
DW WKH VWUDLJKW OLQH LQWHUSRODWLRQ HQG SRLQW RU FLUFXODU DUF LQWHUSRODWLRQ HQG
SRLQW�

�;���� <����

,QWHUSRODWLRQ HQG SRLQW

� ,I WKH FHQWHU RI D FLUFXODU DUF LV VHOHFWHG� WKH URWDWLRQ GLUHFWLRQ RI WKH FLUFXODU
DUF �&: RU &&:� ZLOO EH GLVSOD\HG�

� ,Q WKH DERYH H[DPSOH� WKH ; D[LV· SRVLWLRQLQJ DFWLRQ LV UHDG� 7KH < D[LV·
FRUUHVSRQGLQJ SRVLWLRQLQJ DFWLRQ FDQ EH UHDG LQ WKH VDPH ZD\�

�� �� ���� �� 7KH 7HDFKLQJ %R[ GLVSOD\V ZKHWKHU WKH GDWD UHDG LV DW WKH LQWHUSRODWHG
HQG SRLQW� FLUFXODU DUF LQWHUPHGLDWH SRLQW� RU FLUFXODU DUF FHQWHU� ,I WKH
GDWD LV DW WKH LQWHUSRODWHG HQG SRLQW� WKH IROORZLQJ ZLOO EH GLVSOD\HG�

$'ï��� 326
( �3 B

�� ,I WKH GDWD LV DW WKH FLUFXODU DUF LQWHUPHGLDWH SRLQW� WKH IROORZLQJ ZLOO EH
GLVSOD\HG�

$'ï��� 326
0 �3 B

5HDGLQJ 3&8 'DWD 6HFWLRQ ����
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�� ,I WKH GDWD LV DW WKH FLUFXODU DUF FHQWHU� WKH IROORZLQJ ZLOO EH GLVSOD\HG�

$'ï��� 326
& �3 B

([DPSOH RI ;�D[LV 3DUDPHWHU 'DWD
$GGUHVV 'DWD

��� ,Q SRVLWLRQLQJ ]RQH ���
��� %DFNODVK FRPSHQVDWLRQ ���
��� 6WURNH OLPLW ��� ��������
��� 6WURNH OLPLW ��� ��������
��� =RQH VHWWLQJ ����

.H\ 2SHUDWLRQ DQG 'LVSOD\V
;�D[LV 3DUDPHWHU 'DWD

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

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

6(7
; 02'( 6(/(&7('
$' ��� B

$'5 � � �
; 02'( 6(/(&7('
$' ��� B

$'ï��� ;ï
,1 326 ���3 B

$'ï��� ;ï
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$'ï��� ;ï6752.(
�0$; ��������3 B

$'ï��� ;ï6752.(
ï0$; ï��������3 B

$'ï��� ;ï$&&
=21( ����3 B

2SHUDWLRQ 'HVFULSWLRQ
� $ VLQJOH SDUDPHWHU GDWD YDOXH LV VWRUHG LQ HDFK DGGUHVV� $IWHU VHWWLQJ WKH
DGGUHVVHV� SUHVV WKH 'RZQ NH\ WR UHDG WKH ILUVW GDWD LQ WKH FXUUHQW DGGUHVV�

� 3UHVV WKH 'RZQ NH\ VR WKDW WKH GDWD LQ WKH QH[W DGGUHVV ZLOO EH GLVSOD\HG�
3UHVV WKH 8S NH\ VR WKDW WKH GDWD LQ WKH SUHYLRXV DGGUHVV ZLOO EH GLVSOD\HG�

� ,Q WKH DERYH H[DPSOH� WKH ; D[LV· SRVLWLRQLQJ DFWLRQ LV UHDG� 7KH < D[LV·
FRUUHVSRQGLQJ SRVLWLRQLQJ DFWLRQ FDQ EH UHDG LQ WKH VDPH ZD\�

6SHHG 'DWD ([DPSOH
$GGUHVV 'DWD

��� 6SHHG � SSV
��� 6SHHG �� SSV
��� 6SHHG ��� SSV
��� 6SHHG ���� SSV
��� 6SHHG ����� SSV

.H\ 2SHUDWLRQ DQG 'LVSOD\V
6SHHG 'DWD

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

5HDGLQJ 3&8 'DWD 6HFWLRQ ����
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6(7
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$' ��� B

$'5 � � �
; 02'( 6(/(&7('
$' ��� B

$'ï��� 63'
�36 B

$'ï��� 63'
��36 B

$'ï��� 63'
���36 B

$'ï��� 63'
����36 B

$'ï��� 63'
�����36 B

2SHUDWLRQ 'HVFULSWLRQ
� $ VLQJOH VSHHG GDWD YDOXH LV VWRUHG LQ HDFK DGGUHVV� $IWHU VHWWLQJ WKH DG�
GUHVVHV� SUHVV WKH 'RZQ NH\ WR UHDG WKH ILUVW GDWD LQ WKH FXUUHQW DGGUHVV�

� 3UHVV WKH 8S NH\ ZKLOH WKH ILUVW GDWD LWHP RI DQ DGGUHVV LV GLVSOD\HG VR WKDW
WKH ODVW GDWD LWHP RI WKH SUHYLRXV DGGUHVV ZLOO EH GLVSOD\HG�

� 3UHVV WKH 'RZQ NH\ ZKLOH WKH ODVW GDWD LWHP RI DQ DGGUHVV LV GLVSOD\HG VR
WKDW WKH ILUVW GDWD LWHP RI WKH QH[W DGGUHVV ZLOO EH GLVSOD\HG�

([DPSOH RI ;�D[LV 'ZHOO 7LPH 'DWD
$GGUHVV 'DWD

��� 'ZHOO WLPH � ��
��� 'ZHOO WLPH � ��
��� 'ZHOO WLPH � ��

.H\ 2SHUDWLRQ DQG 'LVSOD\V
;�D[LV 'ZHOO 7LPH
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$;,6 (55 287 )81B
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6(7
; 02'( 6(/(&7('
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$'5 � � �
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$' ��� B

$'ï��� ;ï':(/
7,0( �� B

$'ï��� ;ï':(/
7,0( �� B

$'ï��� ;ï':(/
7,0( �� B

2SHUDWLRQ 'HVFULSWLRQ
� $ VLQJOH GZHOO WLPH GDWD YDOXH LV VWRUHG LQ HDFK DGGUHVV� $IWHU VHWWLQJ WKH
DGGUHVVHV� SUHVV WKH 'RZQ NH\ WR UHDG WKH ILUVW GDWD LWHP LQ WKH FXUUHQW DG�
GUHVV�

5HDGLQJ 3&8 'DWD 6HFWLRQ ����
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� 3UHVV WKH 8S NH\ ZKLOH WKH ILUVW GDWD LWHP RI DQ DGGUHVV LV GLVSOD\HG VR WKDW
WKH ODVW GDWD LWHP RI WKH SUHYLRXV DGGUHVV ZLOO EH GLVSOD\HG�

� 3UHVV WKH 'RZQ NH\ ZKLOH WKH ODVW GDWD LWHP RI DQ DGGUHVV LV GLVSOD\HG VR
WKDW WKH ILUVW GDWD LWHP RI WKH QH[W DGGUHVV ZLOO EH GLVSOD\HG�

;�D[LV $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPH
$GGUHVV 'DWD

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

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

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

.H\ 2SHUDWLRQ DQG 'LVSOD\ &KDQJHV
;�D[LV $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPH
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$'ï��� ;ï$&&
371 '$7$ �� B

$'ï��� ;ï'(&
371 '$7$ �� B

$'ï��� ;ï$&&
371 '$7$ �� B

$'ï��� ;ï'(&
371 '$7$ �� B

$'ï��� ;ï$&&
371 '$7$ �� B

$'ï��� ;ï'(&
371 '$7$ �� B

2SHUDWLRQ 'HVFULSWLRQ
� $ VLQJOH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPH GDWD YDOXH LV VWRUHG LQ HDFK
DGGUHVV� $IWHU VHWWLQJ WKH DGGUHVVHV� SUHVV WKH 'RZQ NH\ WR UHDG WKH ILUVW
GDWD LWHP LQ WKH FXUUHQW DGGUHVV�

� 3UHVV WKH 8S NH\ ZKLOH WKH ILUVW GDWD LWHP RI DQ DGGUHVV LV GLVSOD\HG VR WKDW
WKH ODVW GDWD LWHP RI WKH SUHYLRXV DGGUHVV ZLOO EH GLVSOD\HG�

� 3UHVV WKH 'RZQ NH\ ZKLOH WKH ODVW GDWD RI DQ DGGUHVV LV GLVSOD\HG VR WKDW
WKH ILUVW GDWD LWHP RI WKH QH[W DGGUHVV ZLOO EH GLVSOD\HG�

([DPSOH RI ;�D[LV 6\QFKURQL]DWLRQ 3RVLWLRQLQJ $FWLRQ
$GGUHVV 'DWD

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

5HDGLQJ 3&8 'DWD 6HFWLRQ ����
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.H\ 2SHUDWLRQ DQG 'LVSOD\V
;�D[LV 6\QFKURQL]DWLRQ 3RVLWLRQLQJ $FWLRQ
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$'ï��� 371
6,1 6(5 3$' �B

$'ï��� 67$57
��123 ��23 � B

$'ï��� '$7$
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2SHUDWLRQ 'HVFULSWLRQ
� $ VLQJOH V\QFKURQL]DWLRQ SRVLWLRQLQJ DFWLRQ LV VWRUHG LQ HDFK DGGUHVV� $IWHU
VHWWLQJ WKH DGGUHVVHV� SUHVV WKH 'RZQ NH\ WR UHDG WKH ILUVW GDWD LQ WKH FXU�
UHQW DGGUHVV�

� 3UHVV WKH 8S NH\ ZKLOH WKH ILUVW GDWD LWHP RI DQ DGGUHVV LV GLVSOD\HG VR WKDW
WKH ODVW GDWD LWHP RI WKH SUHYLRXV DGGUHVV ZLOO EH GLVSOD\HG�

� 3UHVV WKH 'RZQ NH\ ZKLOH WKH ODVW GDWD LWHP RI DQ DGGUHVV LV GLVSOD\HG VR
WKDW WKH ILUVW GDWD LWHP RI WKH QH[W DGGUHVV ZLOO EH GLVSOD\HG�

([DPSOH RI ;�D[LV =RQH 6HWWLQJ 'DWD
$GGUHVV 'DWD

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

.H\ 2SHUDWLRQ DQG 'LVSOD\V
;�D[LV =RQH 6HWWLQJ 'DWD
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$'ï��� '$7$
��123 ��23 � B

$'ï��� 287387
��123 ��23 � B

$'ï��� 287 $337
287�2)) 287�2))B

$'ï��� =21( 21
�3 B

2SHUDWLRQ 'HVFULSWLRQ
� $ VLQJOH ]RQH VHWWLQJ GDWD YDOXH LV VWRUHG LQ HDFK DGGUHVV� $IWHU VHWWLQJ WKH
DGGUHVVHV� SUHVV WKH 'RZQ NH\ WR UHDG WKH ILUVW GDWD LQ WKH SUHVHQW DG�
GUHVV�

� 3UHVV WKH 8S NH\ ZKLOH WKH ILUVW GDWD RI DQ DGGUHVV LV GLVSOD\HG VR WKDW WKH
ODVW GDWD RI WKH SUHYLRXV DGGUHVV ZLOO EH GLVSOD\HG�

� 3UHVV WKH 'RZQ NH\ ZKLOH WKH ODVW GDWD RI DQ DGGUHVV LV GLVSOD\HG VR WKDW
WKH ILUVW GDWD RI WKH QH[W DGGUHVV ZLOO EH GLVSOD\HG�

����� ,QVHUWLQJ 3RVLWLRQLQJ $FWLRQV
7KLV RSHUDWLRQ LV XVHG WR LQVHUW D SRVLWLRQLQJ DFWLRQ DW D GHVLJQDWHG DGGUHVV
DQG PRYH WKH SULRU SRVLWLRQLQJ DFWLRQV ZULWWHQ DW DQG EH\RQG WKDW DGGUHVV
VXFFHVVLYHO\ EDFN RQH DGGUHVV HDFK�

$YDLODEOH 0RGH

0RQLWRU 'HEXJ 3URJUDP
1R 1R <HV

%DVLF 2SHUDWLQJ 3URFHGXUH

'(/

,16

:5,7(

5HDG 3&8 GDWD

�3RVLWLRQLQJ DFWLRQ�

3&8 GDWD LQ�
SXW

7KH '(/�,16 NH\ LV HIIHFWLYH IRU GLVSOD\LQJ WKH ODVW SRVLWLRQLQJ DFWLRQ�

([DPSOH RI ,QVHUWLRQ RI 3RVLWLRQLQJ $FWLRQ

$GGUHVV ���

$GGUHVV ���

$GGUHVV ���

$GGUHVV ���

$GGUHVV ���

SRVLWLRQLQJ DFWLRQ
WR EH LQVHUWHG

,QVHUWLQJ 3RVLWLRQLQJ $FWLRQV 6HFWLRQ �����
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'DWD WR %H ,QVHUWHG
$GGUHVV 'DWD

��� 3RVLWLRQLQJ DFWLRQ ���
6SHHG DGGUHVV ��
0 FRGH ��
'ZHOO WLPH DGGUHVV ��
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ DGGUHVV ��
3RVLWLRQLQJ DFWLRQ W\SH ,1&
3RVLWLRQLQJ SDWWHUQ �
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ ���

.H\ 2SHUDWLRQ DQG 'LVSOD\V
02'( 6(/(&7
$;,6 (55 287 )81B

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

6(7
; 02'( 6(/(&7('
$' ��� B

$'5 � � �
; 02'( 6(/(&7('
$' ��� B

$'ï��� 326
��������3 B

'(/

,16

$'ï��� 326
�3 B

� � �
$'ï��� 326

���3 B

:5,7(
$'ï��� 63'
$' � B

�
$'ï��� 63'
$' � B

:5,7(
$'ï���0ï&2'(

� B

� �
$'ï���0ï&2'(

�� B

:5,7(
$'ï��� ':(/7,0(
$' � B

�
$'ï��� ':(/7,0(
$' � B

:5,7(
$'ï��� $&&�'(&
371 � B

�
$'ï��� $&&�'(&
371 � B

:5,7(
$'ï��� 326
7<3( $%6 B

$%6

,1&

$'ï��� 326
7<3( ,1& B

:5,7(
$'ï��� ,17(532/
��12 ��<(6 � B
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:5,7(
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�
$'ï��� 6<1&ï67$
��123 ��23 � B

:5,7(
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2SHUDWLRQ 'HVFULSWLRQ
� 7KH SRVLWLRQLQJ DFWLRQ LV LQVHUWHG LPPHGLDWHO\ EHIRUH WKH SRVLWLRQLQJ DFWLRQ
DW WKH GHVLJQDWHG DGGUHVV�

� ,QVHUWLRQ LV LPSRVVLEOH LI WKH ODVW DGGUHVV DOORFDWHG IRU SRVLWLRQLQJ DFWLRQV LV
ILOOHG�

� ,QVHUWLRQ LV QRW DOORZHG IRU SDUDPHWHUV DQG VSHHGV�
� 7KH '(/�,16 NH\ LV HQDEOHG ZKHQ LQSXWWLQJ RU GLVSOD\LQJ WKH ILUVW ILHOG RI D
SRVLWLRQLQJ DFWLRQ�

� ,QVHUW SRVLWLRQLQJ DFWLRQV VHSDUDWHO\ IRU WKH ; DQG < D[HV� ,QVHUWLQJ WR WKH ;
D[LV GRHV QRW DXWRPDWLFDOO\ PRYH EDFN <�D[LV SRVLWLRQLQJ DFWLRQV�

� 7KH DERYH NH\ RSHUDWLRQ GLVSOD\ LV LQ SXOVH XQLWV�

����� 'HOHWLQJ 3RVLWLRQLQJ $FWLRQV
7KLV RSHUDWLRQ LV XVHG WR GHOHWH D SRVLWLRQLQJ DFWLRQ DW D GHVLJQDWHG DGGUHVV
DQG VKLIW SULRU SRVLWLRQLQJ DFWLRQV SDVW WKDW DGGUHVV�

$YDLODEOH 0RGH
0RQLWRU 'HEXJ 3URJUDP

1R 1R <HV

%DVLF 2SHUDWLQJ 3URFHGXUH

6+,)7
'(/

,16
5HDG 3&8 GDWD

�3RVLWLRQLQJ DFWLRQ�

3UHVV WKH 6KLIW DQG '(/�,16 NH\V IRU WKH GLVSOD\ RI WKH ILUVW GDWD�

([DPSOH RI 'HOHWLQJ 3RVLWLRQLQJ $FWLRQ
�%HIRUH GHOHWLRQ�

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

&OHDU GDWD

�$IWHU GHOHWLRQ�

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

'DWD RI DGGUHVV ���

&OHDU GDWD

'HOHWH

.H\ 2SHUDWLRQ DQG 'LVSOD\V
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$'ï��� 326
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2SHUDWLRQ 'HVFULSWLRQ
� 'HOHWLRQ LV QRW DOORZHG IRU SDUDPHWHUV DQG VSHHGV�
� %\ SUHVVLQJ WKH 6KLIW DQG '(/�,16 NH\V� WKH SRVLWLRQLQJ DFWLRQ SULRU WR WKH
GHOHWHG SRVLWLRQLQJ DFWLRQ PRYHV XS� DQG WKH DGGUHVV ZKHUH WKH ODVW SRVL�
WLRQLQJ DFWLRQ SUHYLRXVO\ UHVLGHG LV FOHDUHG�

� 7KH SRVLWLRQLQJ DFWLRQ LQ WKH ODVW DGGUHVV ZLOO EH FOHDUHG�
� 'HOHWH SRVLWLRQLQJ DFWLRQV VHSDUDWHO\ IRU WKH ; DQG < D[HV� 'HOHWLQJ DQ ;�
D[LV SRVLWLRQLQJ DFWLRQ GRHV QRW DXWRPDWLFDOO\ GHOHWH WKH <�D[LV· FRUUHVSRQG�
LQJ SRVLWLRQLQJ DFWLRQ�

����� -RJJLQJ
-RJJLQJ LV SHUIRUPHG IRU WKH D[LV RU D[HV �;� <� RU ;<� VHOHFWHG XQGHU WKH
$[LV PHQX�

$YDLODEOH 0RGH
0RQLWRU 'HEXJ 3URJUDP

1R 1R <HV

%DVLF 2SHUDWLQJ 3URFHGXUH

;�<�;<

6HOHFW D[LV

.H\ 2SHUDWLRQ DQG 'LVSOD\V
-RJJLQJ
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7KH FXUUHQW SRVLWLRQ LQ RSHUDWLRQ LV GLVSOD\HG�

;$' ���;0&2'( �
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7KH FXUUHQW SRVLWLRQ LQ RSHUDWLRQ LV GLVSOD\HG�

;$' ���;0&2'( �
B;326ï �����3

2SHUDWLRQ 'HVFULSWLRQ
� -RJJLQJ PRYHV YDOXHV LQ WKH ; DQG < GLUHFWLRQV DW -RJJLQJ VSHHG�

� -RJJLQJ LV DFWLYDWHG E\ SUHVVLQJ MRJJLQJ NH\V� -RJJLQJ FRQWLQXHV RSHUDWLQJ
ZKLOH MRJJLQJ NH\V DUH LQSXW�

� 6WRS MRJJLQJ ZLWK WKH 21�2)) NH\�

� -RJJLQJ LV HIIHFWLYH RQ WKH D[LV VHOHFWHG E\ WKH $[LV PHQX� 5HIHU WR WKH IRO�
ORZLQJ WDEOH IRU GHWDLOV�

$[LV .H\ 2SHUDWLRQ
; ;�D[LV FORFNZLVH

;�D[LV FRXQWHUFORFNZLVH

< <�D[LV FORFNZLVH

<�D[LV FRXQWHUFORFNZLVH

;< ;�D[LV DQG <�D[LV FORFNZLVH

;�D[LV DQG <�D[LV FRXQWHUFORFNZLVH

;�D[LV &&: PRYHPHQW DQG <�D[LV FORFNZLVH

;�D[LV &: PRYHPHQW DQG <�D[LV FRXQWHUFORFNZLVH

����� ,QFKLQJ

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

$YDLODEOH 0RGH

0RQLWRU 'HEXJ 3URJUDP
1R 1R <HV

,QFKLQJ 6HFWLRQ �����
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%DVLF 2SHUDWLQJ 3URFHGXUH
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6HOHFW D[LV -RJJLQJ

.H\ 2SHUDWLRQ DQG 'LVSOD\V
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2SHUDWLRQ 'HVFULSWLRQ
� ,QFKLQJ PRYHV YDOXHV LQ WKH GHVLJQDWHG ;� <� RU ;< GLUHFWLRQ�
� ,QFKLQJ LV DFWLYDWHG IRU D VLQJOH SXOVH RSHUDWLRQ E\ SUHVVLQJ DQ\ RQH RI WKH
NH\ FRPELQDWLRQV VKRZQ LQ WKH IROORZLQJ WDEOH�

� ,QFKLQJ LV HIIHFWLYH RQ WKH D[LV VHOHFWHG E\ WKH $[LV PHQX�

$[LV .H\ 2SHUDWLRQ
;

6+,)7 �
;�D[LV FORFNZLVH

6+,)7 �
;�D[LV FRXQWHUFORFNZLVH

<
6+,)7 �

<�D[LV FORFNZLVH

6+,)7 �
<�D[LV FRXQWHUFORFNZLVH

;<
6+,)7 �

;�D[LV DQG <�D[LV FORFNZLVH

6+,)7 �
;�D[LV DQG <�D[LV FRXQWHUFORFNZLVH

6+,)7 �
;�D[LV FRXQWHUFORFNZLVH DQG <�D[LV FORFNZLVH

6+,)7 �
;�D[LV FORFNZLVH DQG <�D[LV FRXQWHUFORFNZLVH

����� 7HDFKLQJ
7HDFKLQJ LV XVHG WR ZULWH D SRVLWLRQ UHDFKHG E\ MRJJLQJ RU LQFKLQJ DV WKH
SRVLWLRQ IRU D SRVLWLRQLQJ DFWLRQ�

$YDLODEOH 0RGH
0RQLWRU 'HEXJ 3URJUDP

1R 1R <HV

%DVLF 2SHUDWLQJ 3URFHGXUH

63(('

7($&+

:5,7(

:5,7(

6HW DGGUHVV -RJJLQJ

,QFKLQJ

6HW GDWD

.H\ 2SHUDWLRQ DQG 'LVSOD\V
7HDFKLQJ RI 'DWD ,QFOXGLQJ 3RVLWLRQLQJ $FWLRQ $WWULEXWHV

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

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

7HDFKLQJ 6HFWLRQ �����



���

6(7
; 02'( 6(/(&7('
$' ��� B

$'5 � � �
; 02'( 6(/(&7('
$' ��� B

63(('

7($&+

7($&+,1* $'���
;326 ��������3 B

7($&+,1* $'���
;326 ��������3 B

:5,7(
7($&+,1* $'���
;63' $' � B

� �
7($&+,1* $'���
;63' $' �� B

:5,7(
7($&+,1* $'���
;ï0&2'( � B

� �
7($&+,1* $'���
;ï0&2'( �� B

:5,7(
7($&+,1* $'���
;': 7,0( $' � B

�
7($&+,1* $'���
;': 7,0( $' � B

:5,7(
7($&+,1* $'���
;$&&�'(& 371 � B

�
7($&+,1* $'���
;$&&�'(& 371 � B

:5,7(
7($&+,1* $'���
;326 7<3( $%6 B

$%6

,1&

7($&+,1* $'���
;326 7<3( ,1& B

:5,7(
,17(532/ $'���
��12 ��<(6 � B

:5,7(
7($&+,1* $'���
;326 371 � B

�
7($&+,1* $'���
;326 371 � B

:5,7(
7($&+,1* $'���
��123 ��23 � B

�
7($&+,1* $'���
��123 ��23 � B

:5,7(
7($&+,1* $'���
;326 ��������3 B

2SHUDWLRQ 'HVFULSWLRQ
� $IWHU VHWWLQJ WKH DGGUHVV� PRYH WKH GHVLUHG SRVLWLRQ XVLQJ WKH IROORZLQJ
NH\V DQG WHDFK WKH SRVLWLRQ�

� 7KH DERYH NH\ RSHUDWLRQ GLVSOD\ LV LQ SXOVH XQLWV�

7HDFKLQJ 6HFWLRQ �����



���

.H\ 2SHUDWLRQ DQG 'LVSOD\V
7HDFKLQJ 3RVLWLRQ 2QO\

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

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

6(7
; 02'( 6(/(&7('
$' ��� B

$'5 � � �
; 02'( 6(/(&7('
$' ��� B

63(('

7($&+

7($&+,1* $'���
;326 ��������3 B

7($&+,1* $'���
;326 ï��������3 B

7($&+,1* $'���
;63' $' �� B

7($&+,1* $'���
;ï0&2'( �� B

7($&+,1* $'���
;': 7,0( $' � B

7($&+,1* $'���
;$&&�'(& 371 � B

7($&+,1* $'���
;326 7<3( ,1& B

,17(532/ $'���
��12 ��<(6 � B

7($&+,1* $'���
;326 371 � B

7($&+,1* $'���
;326 ��������3 B

2SHUDWLRQ 'HVFULSWLRQ
� $IWHU VHWWLQJ WKH DGGUHVV� PRYH WR WKH GHVLUHG SRVLWLRQ XVLQJ WKH IROORZLQJ
NH\V DQG WHDFK WKH SRVLWLRQ� 7KHQ VFUROO WKURXJK WKH UHPDLQLQJ ILHOGV ZLWK
WKH 8S DQG 'RZQ NH\V�

����� 2ULJLQ 6HDUFK
2ULJLQ 6HDUFK LV XVHG WR ILQG WKH RULJLQ IRU WKH D[LV RU D[HV �;� <� DQG ;<� VH�
OHFWHG LQ $[LV PRGH�

$YDLODEOH 0RGH
0RQLWRU 'HEXJ 3URJUDP

1R 1R <HV

%DVLF 2SHUDWLQJ 3URFHGXUH

25,*
65&+

6HOHFW D[LV

7KH 25,* 65&+ NH\ LV HQDEOHG ZKHQ (55� 287� RU )81 LV VHOHFWHG�

2ULJLQ 6HDUFK 6HFWLRQ �����



���

.H\ 2SHUDWLRQ DQG 'LVSOD\V
:KHQ ; $[LV ,V 6HOHFWHG

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

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

6HOHFW ; IRU WKH ; D[LV�

6(7
; 02'( 6(/(&7('
$' ��� B

25,*
65&+

; 25* 65&+

; 25*ï= ���3

&/5
; 02'( 6(/(&7('
$' ��� B

:KHQ ; DQG < $[HV $UH 6HOHFWHG

� � $;,6 6(/(&7
; < ;< B

6HOHFW ;< IRU WKH ; DQG < D[HV�

6(7
;< 02'( 6(/(&7('
$' ��� B

25,*
65&+

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

; 25*ï= ���3
< 25*ï= ���3
B

&/5
;< 02'( 6(/(&7('
$' ��� B

2SHUDWLRQ 'HVFULSWLRQ
� 2ULJLQ 6HDUFK PRYHV DQ D[LV WR WKH RULJLQ DW WKH VSHHG VSHFLILHG E\ WKH RUL�
JLQ VHDUFK VSHHG VHW LQ WKH SDUDPHWHUV �DGGUHVVHV ��� IRU WKH ; D[LV DQG
��� IRU WKH < D[LV��

� 7KH RULJLQ LV GHVLJQDWHG DFFRUGLQJ WR WKH D[HV VHOHFWHG LQ $[LV PRGH�

� $IWHU WKH RULJLQ LV GHVLJQDWHG� WKH GLVWDQFH EHWZHHQ WKH ULVLQJ HGJH RI WKH
RULJLQ LQSXW VLJQDO WR SKDVH = ZLOO EH GLVSOD\HG�

� %\ SUHVVLQJ WKH &/5 NH\� WKH LQLWLDO GLVSOD\ ZLOO DSSHDU�

����� 6WDUW� +RPH 6KLIW 6WDUW
(LWKHU 6WDUW RU +RPH 6KLIW 6WDUW H[HFXWHV SRVLWLRQLQJ IURP WKH VHW DGGUHVV IRU
WKH D[HV �;� <� DQG ;<� VHOHFWHG�

$YDLODEOH 0RGH

0RQLWRU 'HEXJ 3URJUDP
1R 1R <HV

6WDUW� +RPH 6KLIW 6WDUW 6HFWLRQ �����



���

%DVLF 2SHUDWLQJ 3URFHGXUH

�

6+,)7

6+,)7

67$57

67$57

67$57 �

67$57

67$57

6HOHFW D[LV

:KHQ WKH ; RU < D[LV LV VHOHFWHG�

:KHQ WKH ; DQG < D[HV DUH VHOHFWHG�

6WDUW RU +RPH 6KLIW 6WDUW LV GLVDEOHG LI (55� 287� RU )81 LV VHOHFWHG�

.H\ 2SHUDWLRQ DQG 'LVSOD\V
6WDUW

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

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

6HOHFW ; IRU WKH ; D[LV DQG < IRU WKH < D[LV� 6HOHFWLQJ ERWK ; DQG < D[HV DO�
ORZV LQGHSHQGHQW RSHUDWLRQ DV ZHOO DV VLPXOWDQHRXV DQG LQWHUSRODWHG RSHUD�
WLRQV�

6(7
; 02'( 6(/(&7('
$' ��� B

$'5
; 02'( 6(/(&7('
$' ��� B

� � � 67$57
; 02'( 6(/(&7('
$' ��� B

6+,)7 67$57
; 02'( 6(/(&7('
$' ��� B

2SHUDWLRQ 'HVFULSWLRQ
� 3RVLWLRQLQJ SURFHHGV DFFRUGLQJ WR WKH VSHHG GHVLJQDWHG E\ WKH SRVLWLRQLQJ
DFWLRQ�

� 6WDUW RU +RPH 6KLIW 6WDUW LV HIIHFWLYH RQO\ DIWHU HVWDEOLVKLQJ WKH RULJLQ�
� 6WDUW RU +RPH 6KLIW 6WDUW LV H[HFXWHG RQ WKH D[LV GHVLJQDWHG LQ $[LV PRGH�
� +RPH VKLIW DGGV D VHW QXPEHU RI SXOVHV VWRUHG LQ WKH +RPH 6KLIW SDUDPHWHU
�DGGUHVVHV ��� IRU WKH ; D[LV DQG ��� IRU WKH < D[LV� WR WKH SRVLWLRQ GHVLJ�
QDWHG IRU WKH SRVLWLRQLQJ DFWLRQ�

� 6WDUW LV HIIHFWLYH ZKLOH WKH 67$57 NH\ LV SUHVVHG� :KHQ WKH 6WDUW NH\ LV UH�
OHDVHG� WKH 7HDFKLQJ %R[ GHFHOHUDWHV DQG VWRSV� 7KH GHFHOHUDWLRQ SDWWHUQ
LV GHWHUPLQHG E\ WKH YDOXH VHW ZLWK WKH SRVLWLRQLQJ DFWLRQ�

� 7KH XVHU QHHG QRW FRQWLQXH SUHVVLQJ WKH 67$57 NH\� EHFDXVH WKH 67$57
NH\ LV XVHG WR VHOHFW WKH NLQG RI VWDUW RSHUDWLRQ ZKHQ WKH ; DQG < D[HV DUH
VHOHFWHG�

6WDUW ZLWK ; DQG < $[HV 6HOHFWHG

� � $;,6 6(/(&7
; < ;< B

6(7
;< 02'( 6(/(&7('
$' ��� B

6WDUW� +RPH 6KLIW 6WDUW 6HFWLRQ �����



���

67$57
67$57 ;���
; < ;< ,13 6<1&B

� � 67$57 ;��� <���
; < ;< ,13 6<1&B

67$57
;< 02'( 6(/(&7('
$' ��� B

6+,)7 67$57
;< 02'( 6(/(&7('
$' ��� B

� � $;,6 6(/(&7
; < ;< B

6(7
;< 02'( 6(/(&7('
$' ��� B

67$57
67$57 ;���
; < ;< ,13 6<1&B

� � 67$57 ;��� <���
; < ;< ,13 6<1& B

6(7
6<1& 67$57 ;���
; <B

6(7
6<1& 67$57 ;���
6<1& 326 $' � B

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

67$57
;< 02'( 6(/(&7('
$' ��� B

2SHUDWLRQ 'HVFULSWLRQ
� )RU WKLV VWDUW� VHOHFW WKH W\SH RI RSHUDWLRQ �;�D[LV LQGHSHQGHQW� < D[LV LQGH�
SHQGHQW� VLPXOWDQHRXV� LQWHUSRODWLRQ� RU V\QFKURQL]DWLRQ� ZLWK WKH /HIW DQG
5LJKW .H\V DIWHU SUHVVLQJ WKH 67$57 .H\� 3UHVV WKH 67$57 NH\ DIWHUZDUGV
RQFH PRUH�

����� 0RQLWRU DQG 2YHUULGH
0RQLWRU LV XVHG LQ PRQLWRULQJ PRWRU PRYHPHQW FRQGLWLRQV VXFK DV WKH FXUUHQW
DGGUHVV� 0 FRGH� FXUUHQW SRVLWLRQ� VSHHG� GZHO WLPH� RULJLQ VLJQDO� OLPLW LQSXW
VLJQDO� URWDWLRQ GLUHFWLRQ� RYHUULGH FRHIILFLHQW� DQG HUURU FRXQWHU YDOXH ZKLOH
UHIUHVKLQJ WKHP� 0RQLWRU LV DOVR XVHG WR FKDQJH RYHUULGH LQVWUXFWLRQV�

$YDLODEOH 0RGH
0RQLWRU 'HEXJ 3URJUDP

<HV 1R <HV

1RWH 2YHUULGH LV HIIHFWLYH LQ 3URJUDP PRGH�

%DVLF 2SHUDWLQJ 3URFHGXUH

021

&+*

�;�<�;<�

� �WR :5,7(

6HOHFW D[LV

�:KHQ RYHUULGH LV GLVSOD\HG�

�2YHUULGH�

0RQLWRU DQG 2YHUULGH 6HFWLRQ �����



���

.H\ 2SHUDWLRQ DQG 'LVSOD\V
0RQLWRU

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

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

6(7
; 02'( 6(/(&7('
$' ��� B

021
;$' ���;0&2'( �
B;326 ����3

;63' ����36
;':(/7,0( ��

;25* 21;&: 2))
;',5 � ;&&:2))B

;29(55,'( �����
B=; 2))

;(55&175
B �����3

;$' ���;0&2'( �
B;326 ��������3

&+*
;29(55,'( �����
B=; 2))

;29(55,'(
����� B

� � �
;29(55,'(
����� ��� B

:5,7(
;29(55,'( �����
B=; 2))

2SHUDWLRQ 'HVFULSWLRQ
� $IWHU VHOHFWLQJ WKH D[HV� SUHVV WKH 021 NH\ WR PRQLWRU� 3UHVV WKH 8S DQG
'RZQ NH\V WR PRYH EHWZHHQ GLVSOD\V IRU WKH FXUUHQW DGGUHVV� 0 FRGH� FXU�
UHQW SRVLWLRQ� VSHHG� GZHOO WLPH� RULJLQ VLJQDO� OLPLW LQSXW VLJQDO� URWDWLRQ
GLUHFWLRQ� RYHUULGH FRHIILFLHQW� DQG HUURU FRXQWHU YDOXH�

� 6HW WKH RYHUULGH ZLWKLQ WKH UDQJH RI ���� WR ������ LQ ���� LQFUHPHQWV�
� 7KH DERYH NH\ RSHUDWLRQ GLVSOD\ LV LQ SXOVH XQLWV�
� 6SHHG PRQLWRU GLVSOD\V WKH VSHHG VHW LQ WKH SRVLWLRQLQJ DFWLRQ RI WKH D[LV LQ
RSHUDWLRQ�

� 7KH RULJLQ� &: OLPLW� DQG &&: OLPLW DUH GLVSOD\HG DV 21 RU 2)) DFFRUGLQJ
WR WKH H[WHUQDO ,�2 FRQWDFW FRQGLWLRQV�

�:KHQ 0RQLWRU LV VHOHFWHG DV WKH 7HDFKLQJ PRGH� RSHUDWH WKH NH\V DV IRO�
ORZV�

+20( +20( 352* '(%8* 021B

� � 6(7

6(7 ; < ;<B

� �

0RQLWRU DQG 2YHUULGH 6HFWLRQ �����



���

021
;$' ���;0&2'(��

.H\ 2SHUDWLRQ DQG 'LVSOD\ &KDQJHV
:KHQ ; DQG < $[HV $UH 6HOHFWHG

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

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

� � $;,6 6(/(&7
; < ;< B

6(7
;< 02'( 6(/(&7('
$' ��� B

021
;$' ���;0&2'(��
B<$' ���<0&2'(��

;326 ����3
B<326 ����3

;63' ����
<63' ���B

;':(/7,0( ��
B<':(/7,0( ��

;25* 2)) =;2))
B<25* 2)) =<2))

;&:/6 21
B<&:/6 21

;&&:/6 21
B<&&:/6 21

;',5 ï
B<',5 �

;29(55,'( �����
B<29(55,'( �����

;(55&175 �����3
B<(55&175ï�����3

2SHUDWLRQ 'HVFULSWLRQ
� $IWHU VHOHFWLQJ WKH D[HV� SUHVV WKH 021 NH\ WR PRQLWRU� 3UHVV WKH 8S DQG
'RZQ NH\V WR PRYH EHWZHHQ GLVSOD\V IRU WKH FXUUHQW DGGUHVV� 0 FRGH� FXU�
UHQW SRVLWLRQ� VSHHG� GZHOO WLPH� RULJLQ VLJQDO� OLPLW LQSXW VLJQDO� URWDWLRQ
GLUHFWLRQ� RYHUULGH FRHIILFLHQW� DQG HUURU FRXQWHU YDOXH�

� 6HW WKH RYHUULGH ZLWKLQ WKH UDQJH RI ���� WR ������ LQ ���� LQFUHPHQWV�
�:KHQ WKH ; DQG < D[HV DUH VHW� RYHUULGH FDQ EH VHW DIWHU PRYLQJ WKH FXUVRU
ZLWK WKH 5LJKW DQG /HIW NH\V�

����� &KDQJH &XUUHQW 3RVLWLRQ
&KDQJHV WKH FXUUHQW SRVLWLRQ WR WKH LQSXW YDOXH� 3RVLWLRQLQJ DIWHU WKH FXUUHQW
SRVLWLRQ LV FKDQJHG LV H[HFXWHG DFFRUGLQJ WR WKH QHZ YDOXH�

$YDLODEOH 0RGH
0RQLWRU 'HEXJ 3URJUDP

1R 1R <HV

&KDQJH &XUUHQW 3RVLWLRQ 6HFWLRQ �����



���

%DVLF 2SHUDWLQJ 3URFHGXUH

&+*

�;�<�;<�

:5,7(

6HOHFW D[LV

,QSXW FXUUHQW
SRVLWLRQ

.H\ 2SHUDWLRQ DQG 'LVSOD\V
02'( 6(/(&7
$;,6 (55 287 )81B

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

6(7
; 02'( 6(/(&7('
$' ��� B

&+*
;&855(17 '$7$

��3 B

&/5 � � �
;&855(17 '$7$

���3 B

�

ï

;&855(17 '$7$
ï ���3 B

:5,7(
;&855(17 '$7$
6(7 ï ���3 B

2SHUDWLRQ 'HVFULSWLRQ
� 7KH H[DPSOH DERYH FKDQJHV WKH FXUUHQW SRVLWLRQ IURP �� WR ï����

�:KHQ ERWK WKH ; DQG < D[HV DUH VHOHFWHG� SUHVV WKH &+* NH\ DQG WKHQ XVH
WKH 8S DQG 'RZQ NH\V WR WRJJOH EHWZHHQ WKH FXUUHQW SRVLWLRQ GLVSOD\V IRU
WKH ; DQG < D[HV�

� $IWHU WKH D[LV RQ ZKLFK WKH FXUUHQW SRVLWLRQ LV FKDQJHG� FKDQJH WKH FXUUHQW
YDOXH DV IROORZV�

;&855(17 '$7$
��3 B

<&855(17 '$7$
���3 B

,I QR RULJLQ LV GHVLJQDWHG� WKH IROORZLQJ ZLOO EH GLVSOD\HG�

;&855(17 '$7$
ïïïïïïïï3 B

<&855(17 '$7$
ïïïïïïïï3 B

&KDQJH &XUUHQW 3RVLWLRQ 6HFWLRQ �����



���

����� 'HFHOHUDWLRQ 6WRS
7KLV RSHUDWLRQ LV XVHG WR GHFHOHUDWH WR D VWRS IRU D[HV VHOHFWHG XQGHU WKH
$[LV PHQX�

$YDLODEOH 0RGH
0RQLWRU 'HEXJ 3URJUDP

<HV <HV <HV

'(&
6723

�;�<�;<�

$[LV PHQX 6WDUW RSHUDWLRQ

.H\ 2SHUDWLRQ DQG 'LVSOD\V
02'( 6(/(&7
$;,6 (55 287 )81B

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

6HOHFW ; WR GHFHOHUDWH DQG VWRS WKH ; D[LV� < WR GHFHOHUDWH DQG VWRS WKH <
D[LV� DQG ;< WR GHFHOHUDWH DQG VWRS ERWK WKH ; DQG < D[HV VLPXOWDQHRXVO\�

6(7
; 02'( 6(/(&7('
$' ��� B

021
;$' ���;0&2'( �
B;326 �����3

'(&
6723

;$' ���;0&2'( �
B;326 ������3

2SHUDWLRQ 'HVFULSWLRQ
� $[HV LQ RSHUDWLRQ VHOHFWHG XQGHU WKH $[LV PHQX ZLOO EH GHFHOHUDWHG DQG
VWRSSHG E\ SUHVVLQJ WKH '(&�6723 NH\�

� 'HFHOHUDWLRQ 6WRS LV HIIHFWLYH GXULQJ DQ\ NH\ RSHUDWLRQ DIWHU WKH $[LV PHQX
LV VHOHFWHG�

�:KHQ WKH 7HDFKLQJ %R[ LV RSHUDWLQJ� WKH '(&�6723 NH\ FDQQRW EH
SUHVVHG�

����� (PHUJHQF\ 6WRS
(PHUJHQF\ 6WRS ZLOO VWRS D[HV VHOHFWHG XQGHU WKH $[LV PHQX ZKLOH WKH D[HV
DUH LQ RSHUDWLRQ� 7KH D[HV ZLOO EH VWRSSHG E\ WXUQLQJ 2)) WKH 67$57 .H\
ZKHQ RSHUDWLQJ WKH 7HDFKLQJ %R[� :KLOH RSHUDWLQJ WKH 7HDFKLQJ %R[� WKH
(0(5* .H\ FDQQRW EH SUHVVHG�

$YDLODEOH 0RGH
0RQLWRU 'HEXJ 3URJUDP

<HV <HV <HV

%DVLF 2SHUDWLQJ 3URFHGXUH

6HOHFW 3&8
PRGHO (0(5*

.H\ 2SHUDWLRQ DQG 'LVSOD\V
02'( 6(/(&7
$;,6 (55 287 )81B

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

(PHUJHQF\ 6WRS 6HFWLRQ �����



���

6HOHFW ; WR VWRS WKH ; D[LV� < WR VWRS WKH < D[LV� DQG ;< WR VWRS ERWK WKH ;
DQG < D[HV VLPXOWDQHRXVO\�

6(7
; 02'( 6(/(&7('
$' ��� B

021
;$' ���;0&2'( �
B;326 �����3

(0(5*
;$' ���;0&2'( �
B;326 ������3

2SHUDWLRQ 'HVFULSWLRQ
� 7KH RSHUDWLRQ RI D[HV VHOHFWHG XQGHU WKH $[LV PHQX ZLOO EH VWRSSHG LP�
PHGLDWHO\ DIWHU WKH (0(5* NH\ LV SUHVVHG�

� (PHUJHQF\ 6WRS LV HIIHFWLYH GXULQJ DQ\ NH\ RSHUDWLRQ DIWHU WKH $[LV PHQX LV
VHOHFWHG�

�:KHQ WKH 7HDFKLQJ %R[ LV RSHUDWLQJ� WKH (0(5* NH\ FDQQRW EH SUHVVHG�

����� 6HWWLQJ 287� DQG 287� 2XWSXWV
287� DQG 287� WR WKH VHUYRPRWRU GULYHU FDQ EH WXUQHG 21 RU 2)) IURP WKH
3&8�

$YDLODEOH 0RGH
0RQLWRU 'HEXJ 3URJUDP

1R 1R <HV

%DVLF 2SHUDWLQJ 3URFHGXUH

21

2))
287 PHQX GLVSOD\HG

6HOHFW 287�
RU 287�

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

� � 02'( 6(/(&7
$;,6 (55 287 )81B

6(7
6(592 287387
287� 287�B

6(7
287� 21�2))
;ï2)) <ï2))B

21

2))

287� 21�2))
;ï21 <ï2))B

2SHUDWLRQ 'HVFULSWLRQ
� 6HOHFW WKH 287 PHQX� DQG WXUQ WKH FRQWURO RXWSXW VLJQDO 21 RU 2)) IRU WKH
; DQG < D[HV ZLWK WKH 21�2)) NH\�

� 6LJQDOV DUH RXWSXW ZKHQHYHU WKH 21�2)) NH\ LV LQSXW�
� 7RJJOH EHWZHHQ WKH ; DQG < D[HV ZLWK WKH 5LJKW DQG /HIW NH\V�

����� :ULWLQJ 3&8 'DWD WR ((3520
3RVLWLRQLQJ DFWLRQV� SDUDPHWHUV� VSHHGV� GZHOO WLPHV� DQG DFFHOHUDWLRQ DQG
GHFHOHUDWLRQ WLPHV FDQ EH ZULWWHQ WR WKH ((3520�

$YDLODEOH 0RGH
0RQLWRU 'HEXJ 3URJUDP

1R 1R <HV

:ULWLQJ 3&8 GDWD WR ((3520 6HFWLRQ �����



���

%DVLF 2SHUDWLQJ 3URFHGXUH

6(7

6HOHFW )81
6HOHFW
((3520

6HOHFW 5HDG
RU :ULWH

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

� � � 02'( 6(/(&7
$;,6 (55 287 )81 B

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

� )81 6(/(&7
0&/5 520 6(592B

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

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

((3520 :5,7(
��� (1' B

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

2SHUDWLRQ 'HVFULSWLRQ
� $OO WKH GDWD RI WKH ; DQG < D[HV LV WUDQVIHUUHG WR WKH ((3520�
� $IWHU VHOHFWLQJ WKH )81 PHQX DQG WKHQ WKH ((3520 PHQX� VHOHFW WKH GH�
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6(7 NH\�

�:KLOH ZULWLQJ� WKH GLVSOD\ VKRZV WKH QXPEHU RI DGGUHVVHV EHLQJ ZULWWHQ�
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3RVLWLRQLQJ DFWLRQV� SDUDPHWHUV� VSHHGV� GZHOO WLPHV� DQG DFFHOHUDWLRQ DQG
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2SHUDWLRQ 'HVFULSWLRQ
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,WHP $GGUHVV
UDQJH

)LHOG 3HUPLWWHG VHWWLQJV

3RVLWLRQLQJ DFWLRQV ��� ;�D[LV SRVLWLRQ � WR ���������� LQ SXOVH

� WR ���������� LQ PP

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

FHQWHU�
&LUFXODU DUF GLUHFWLRQ �� � ���&: ��&&:�
3RVLWLRQLQJ SDWWHUQ �� �
3RVLWLRQ DFWLRQ HQDEOH�GLVDEOH �� � ��� HQDEOH �� GLVDEOH�

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

;�D[LV SDUDPHWHUV ��� 8QLW 3XOVH� PP� LQFKS
��� 3XOVH UDWH ������ WR ���
��� 5RWDWLRQ GLUHFWLRQ �� �
��� (QFRGHU W\SH 0XOWLSOLFDWLRQ [�� [�� [�\S

$� DQG %�SKDVHV
SRODULW\ FKDQJH

�� ï

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

����� WR ��������� PP

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

����� WR ��������� PP

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

� WR ��������� PP

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

����� WR �������� PP�V

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

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

����� WR �������� PP�V

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

� WR �

1XPEHU RI 7HDFKLQJ %R[ SXOVHV � WR � SXOVHV
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;�D[LV SDUDPHWHUV ��� 2ULJLQ VHDUFK GLUHFWLRQ �� �S
��� 2ULJLQ FRPSHQVDWLRQ � WR �������� SXOVHV

� WR ��������� PP

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

����� WR ��������� PP�V

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

GHFHOHUDWLRQ
� WR �

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

����� WR ��������� PP�V

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

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

����� WR ��������� PP

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

��� 'LVFRQQHFWLRQ FKHFN �� �
&KHFN WLPH � WR ��� PV
1XPEHU RI FKHFN SXOVHV � WR ��� SXOVHV

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

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

$FFHOHUDWLRQ DQG
GHFHOHUDWLRQ WLPHV

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

�� WR ���� PV

;�D[LV
V\QFKURQL]DWLRQ
SRVLWLRQLQJ GDWD

��� ;�D[LV V\QFKURQL]DWLRQ SRVLWLRQLQJ
DFWLRQ

� WR ����������� SXOVHV

� WR ����������� PP

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

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

;�D[LV ]RQH VHWWLQJ
GDWD

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

� WR ����������� PP

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

� WR ����������� PP

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

��� WR ��� 6DPH DV DERYH 6DPH DV DERYH
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3RVLWLRQLQJ DFWLRQV ��� <�D[LV SRVLWLRQ � WR ���������� LQ SXOVH

� WR ���������� LQ PP

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

FHQWHU�
&LUFXODU DUF GLUHFWLRQ �� � ���&: ��&&:�
3RVLWLRQLQJ SDWWHUQ �� �
3RVLWLRQLQJ DFWLRQ HQDEOHG�GLVDEOH �� � ��� HQDEOH �� GLVDEOH�

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

<�D[LV SDUDPHWHUV ��� 8QLW 3XOVH� PP� LQFKS
��� 3XOVH UDWH ������ WR ���
��� 5RWDWLRQ GLUHFWLRQ �� �
��� (QFRGHU W\SH 0XOWLSOLFDWLRQ [�� [�� [�\S

$� DQG %�SKDVH
SRODULW\ FKDQJH

�� ï

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

����� WR ��������� PP

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

����� WR ��������� PP

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

� WR ��������� PP

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

����� WR �������� PP�V

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

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

����� WR �������� PP�V

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

� WR �

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

� WR ��������� PP

� WR ��������� LQFKHV

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����
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<�D[LV SDUDPHWHUV ��� +LJK RULJLQ VHDUFK VSHHG � WR ������ SSV

����� WR �������� PP�V

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

GHFHOHUDWLRQ
� WR �

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

����� WR �������� PP�V

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

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

����� WR ��������� PP

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

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

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

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

$FFHOHUDWLRQ DQG
GHFHOHUDWLRQ WLPHV

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

�� WR ���� PV
GHFH H DW R W HV

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

� WR ���� PV

<�D[LV
V\QFKURQL]DWLRQ
SRVLWLRQLQJ GDWD

��� <�D[LV V\QFKURQL]DWLRQ SRVLWLRQLQJ
DFWLRQ

� WR ����������� SXOVHV

� WR ����������� PP

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

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

;�D[LV ]RQH VHWWLQJ
GDWD

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

� WR ����������� PP

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

� WR ����������� PP

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

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

;<�D[LV VSHHG GDWD ��� 'DWD � � WR ������ SSV

����� WR �������� PP�V

������ WR �������� LQFK�V

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

,WHP 3HUPLWWHG VHWWLQJV)LHOG$GGUHVV
UDQJH

;<�D[LV VSHHG GDWD ��� 'DWD � � WR ������ SSV

����� WR �������� PP�V

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

������� (UURU &RGH 'LVSOD\V DQG (UURU 3URFHVVLQJ RQ 1&���

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

+DUGZDUH HUURUV (5525��
%86 (5525

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

5HSODFH WKH EXV
KDUGZDUH�

(5525��
((3520 9(5,)<

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

5HSODFH WKH ((3520�

(5525��
:'7 (5525

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

&KHFN VLJQDO URXWLQJ IURP
WKH &38 RI WKH 3& �&38�
%DFNSODQH� ,�2 LQWHUIDFH
8QLW� ([SDQVLRQ ,�2
5DFNV�� ,I QR SUREOHPV
H[LVW LQ WKH URXWLQJ WKHQ
WKH HUURU LV LQ WKH 3&8�
DQG FDQQRW EH FRUUHFWHG
E\ WKH XVHU� 5HSODFH WKH
3&8�

6\VWHP HUURUV (5525��
; 29(5 75$9(/

7KH &: RU &&: OLPLW LQSXW
WXUQHG 21 IRU WKH ; D[LV ZKHQ
WKH RSHUDWLRQ ZDV QRW DQ RULJLQ
VHDUFK�

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

(5525��
< 29(5 75$9(/

7KH &: RU &&: OLPLW LQSXW
WXUQHG 21 IRU WKH < D[LV ZKHQ
WKH RSHUDWLRQ ZDV QRW DQ RULJLQ
VHDUFK�

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

(5525��
; (55 &175 29(5

7KH ;�D[LV HUURU FRXQWHU
RYHUIORZHG�

7KH HUURU FRXQWHU FRXQW
H[FHHGHG LWV PD[LPXP
YDOXH ZKHQ D ZRUNSLHFH
JRW FDXJKW RQ RU EXPSHG

(5525��
< (55 &175 29(5

7KH <�D[LV HUURU FRXQWHU
RYHUIORZHG�

JRW FDXJKW RQ RU EXPSHG
LQWR DQ REVWUXFWLRQ�
5HPRYH WKH REVWUXFWLRQ�
FOHDU WKH HUURU� DQG
UHHVWDEOLVK WKH RULJLQ�

:LULQJ HUURUV (5525��
; 5(9(5&( :,5(

3KDVH�GLIIHUHQFH VLJQDOV �SKDVHV
$ DQG % VLJQDOV� IURP WKH ;�D[LV
HQFRGHU DUH UHYHUVHG�

7XUQ RII WKH SRZHU DQG
LQWHUFKDQJH SKDVHV $ DQG
% RU FKDQJH WKH

W G W W K
(5525��
< 5(9(5&( :,5(

3KDVH�GLIIHUHQFH VLJQDOV �SKDVHV
$ DQG % VLJQDOV� IURP WKH <�D[LV
HQFRGHU DUH UHYHUVHG�

J
SDUDPHWHU GDWD WR FKDQJH
SKDVHV $ DQG %�

(5525��
; 61$3 2) :,5(

7KH SRVLWLRQLQJ ORRS ZLUH RI WKH ;
D[LV LV GLVFRQQHFWHG�

&RQQHFW WKH SRVLWLRQLQJ
ORRS ZLUH�

(5525��
< 61$3 2) :,5(

7KH SRVLWLRQLQJ ORRS ZLUH RI WKH <
D[LV LV GLVFRQQHFWHG�

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

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

(5525�� ;;;;
,//(*$/ &200$1'

$Q XQGHILQHG 23 FRGH ZDV VHQW
DV D FRPPDQG

&RUUHFW WKH FRPPDQG DQG
UHWUDQVPLW�

(5525�� ;;;;
23(5$1' /(1*7+

2SHUDQGV ORQJHU RU VKRUWHU WKDQ
WKH GHILQHG OHQJWK DUH DWWDFKHG
WR WKH FRPPDQG�

(5525�� ;;;;
&200$1' 7,0,1*�

$ FRPPDQG YDOLG RQO\ ZKHQ WKH
PRWRU LV VWRSSHG ZDV UHFHLYHG
ZKHQ WKH PRWRU ZDV RSHUDWLQJ� RU
D FRPPDQG YDOLG RQO\ ZKHQ WKH
PRWRU LV RSHUDWLQJ ZDV UHFHLYHG
ZKHQ WKH PRWRU ZDV VWRSSHG�

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

(5525�� ;;;;
&200$1' 7,0,1*�

$ V\QFKURQL]DWLRQ VWDUW FRPPDQG
DQG QRUPDO VWDUW FRPPDQG DUH
WUDQVPLWWHG WRJHWKHU�

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

(5525�� ;;;;
&200$1' 7,0,1*�

$ VHUYRPRWRU FRQWURO FRPPDQG
ZDV WUDQVPLWWHG ZKHQ GXULQJ
VHUYRPRWRU IUHH�

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

(5525�� ;;;;
&0' ,1 ,17(532/

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

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

(5525�� ;;;;
&0' ,1 6,1*/(

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

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

2SHUDQG HUURUV
(5525�� ;;;;
,//(*$/ 23(5$1'

$Q XQGHILQHG RSHUDQG ZDV
UHFHLYHG�

&RUUHFW WKH RSHUDQG DQG
UHWUDQVIHU WKH FRPPDQG�

(5525�� ;;;;
,//(*$/ 23(5$1'

7KH RSHUDQG IRUPDW LV LQFRUUHFW�

'DWD HUURUV
(5525�� ;;;;
,17(532/ '$7$

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

&RUUHFW WKH GDWD DQG
UHWUDQVIHU WKH FRPPDQG�

(5525�� ;;;;
,17(532/ '$7$

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

(5525�� ;;;;
&,5&8/$5 '$7$

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

(5525�� ;;;;
&,5&8/$5 '$7$

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

'DWD HUURUV
(5525�� ;;;;
'$7$ $''5(66

'DWD EH\RQG WKH GHILQHG UDQJH
ZDV WUDQVIHUUHG�

&RUUHFW WKH GDWD DQG
UHWUDQVIHU WKH FRPPDQG�

(5525�� ;;;;
'$7$ /(1*7+

7KH GDWD OHQJWK GLG QRW ILW WKH
GHILQHG UDQJH�

'DWD HUURUV
(5525�� ;;;;
'$7$ 7,0,1*

'DWD WUDQVIHU RFFXUUHG GXULQJ
RSHUDWLRQ�

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

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

(UURU 5HPHG\&DXVH RI HUURU(UURU FRGH GLVSOD\
'DWD HUURUV

(5525�� ;;;;
,//(*$/ '$7$

'DWD EH\RQG WKH GHILQHG UDQJH
ZDV WUDQVIHUUHG�

&RUUHFW WKH GDWD DQG
UHWUDQVIHU�

(5525�� ;;;;
,//(*$/ '$7$

7KH GDWD IRUPDW GLG QRW ILW WKH
GHILQHG UDQJH�

&RUUHFW WKH GDWD DQG
UHWUDQVIHU�

(5525�� ;;;;
62)7 /,0,7

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

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

(5525�� ;;;;
63((' �

7KH VSHHG FDOOHG LQ WKH
SRVLWLRQLQJ DFWLRQ ZDV ��

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

(5525�� ;;;;
6($5&+ ,1&203

2ULJLQ VHDUFK LQFRPSOHWH� (VWDEOLVK WKH RULJLQ ZLWK
2ULJLQ 6HDUFK RU &KDQJLQJ
&XUUHQW 3RVLWLRQ
2SHUDWLRQ�

&RPPXQLFDWLRQ
HUURUV

(5525��
3$5,7< (5525

3DULW\ FKHFN XQFRYHUHG DQ
DEQRUPDOLW\�

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

(5525��
)5$0,1* (5525

'DWD IRUPDW EURNH GRZQ GXULQJ
WUDQVIHU�

UHSODFH WKH 3&8�

�� &KHFN IRU IDXOW\ FDEOH
FRQQHFWLRQV�

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

(5525��
29(5 581 (5525

+DQGVKDNH DEQRUPDOLW\
7HDFKLQJ %R[ LWVHOI�

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

�� 5HSODFH WKH 3&8�

(5525�� ;;;;
75$16 &+ 29(5

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

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

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

������� &RGLQJ 6KHHW IRU 1&���
$GGUHVV )LHOG 6HWWLQJ UDQJH 'DWD

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

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH

� WR �

3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ
W\SH

�� FLUFXODU DUF �� HQG SRLQW

&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU ��
LQWHUPHGLDWH SRLQW

&LUFXODU DUF GLUHFWLRQ &&: �� &: �
3RVLWLRQLQJ DFWLRQ �� �
3RVLWLRQLQJ DFWLRQ
HQDEOH�GLVDEOH

�� HQDEOH �� GLVDEOH

6\QFKURQL]DWLRQ VWDUW �� HQDEOH �� GLVDEOH
� 3RVLWLRQ � WR ���������� SXOVHV

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

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH

� WR �

3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ
W\SH

�� FLUFXODU DUF �� HQG SRLQW

&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU ��
LQWHUPHGLDWH SRLQW

&LUFXODU DUF GLUHFWLRQ &&: �� &: �
3RVLWLRQLQJ SDWWHUQ �� �
3RVLWLRQLQJ DFWLRQ
HQDEOH�GLVDEOH

�� HQDEOH �� GLVDEOH

6\QFKURQL]DWLRQ VWDUW �� HQDEOH �� GLVDEOH
� 3RVLWLRQ � WR ���������� SXOVHV

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

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

$GGUHVV 'DWD6HWWLQJ UDQJH)LHOG
� $FFHOHUDWLRQ DQG GHFHOHUDWLRQ

WLPH
� WR �

3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ
W\SH

�� FLUFXODU DUF �� HQG SRLQW

&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU ��
LQWHUPHGLDWH SRLQW

&LUFXODU DUF GLUHFWLRQ &&: �� &: �
3RVLWLRQLQJ SDWWHUQ �� �
3RVLWLRQLQJ DFWLRQ
HQDEOH�GLVDEOH

�� HQDEOH �� GLVDEOH

6\QFKURQL]DWLRQ VWDUW �� HQDEOH �� GLVDEOH

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

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH

� WR �

3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ
W\SH

�� FLUFXODU DUF �� HQG SRLQW

&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU ��
LQWHUPHGLDWH SRLQW

&LUFXODU DUF GLUHFWLRQ &&: �� &: �
3RVLWLRQLQJ SDWWHUQ �� �
3RVLWLRQLQJ DFWLRQ
HQDEOH�GLVDEOH

�� HQDEOH �� GLVDEOH

6\QFKURQL]DWLRQ VWDUW �� HQDEOH �� GLVDEOH

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

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH

� WR �

3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ
W\SH

�� FLUFXODU DUF �� HQG SRLQW

&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU ��
LQWHUPHGLDWH SRLQW

� &LUFXODU DUF GLUHFWLRQ &&: �� &: �
3RVLWLRQLQJ SDWWHUQ �� �
3RVLWLRQLQJ DFWLRQ
HQDEOH�GLVDEOH

�� HQDEOH �� GLVDEOH

6\QFKURQL]DWLRQ VWDUW �� HQDEOH �� GLVDEOH

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

$GGUHVV 'DWD6HWWLQJ UDQJH)LHOG
� 3RVLWLRQ � WR ���������� SXOVHV

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

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH

� WR �

3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ
W\SH

�� FLUFXODU DUF �� HQG SRLQW

&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU ��
LQWHUPHGLDWH SRLQW

&LUFXODU DUF GLUHFWLRQ &&: �� &: �
3RVLWLRQLQJ SDWWHUQ �� �
3RVLWLRQLQJ DFWLRQ
HQDEOH�GLVDEOH

�� HQDEOH �� GLVDEOH

6\QFKURQL]DWLRQ VWDUW �� HQDEOH �� GLVDEOH
� 3RVLWLRQ � WR ���������� SXOVHV

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

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH

� WR �

3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ
W\SH

�� FLUFXODU DUF �� HQG SRLQW

&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU ��
LQWHUPHGLDWH SRLQW

&LUFXODU DUF GLUHFWLRQ &&: �� &: �
3RVLWLRQLQJ SDWWHUQ �� �
3RVLWLRQLQJ DFWLRQ
HQDEOH�GLVDEOH

�� HQDEOH �� GLVDEOH

6\QFKURQL]DWLRQ VWDUW �� HQDEOH �� GLVDEOH
� 3RVLWLRQ � WR ���������� SXOVHV

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

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

$GGUHVV 'DWD6HWWLQJ UDQJH)LHOG
� 6SHHG � WR ��

0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH

� WR �

3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ
W\SH

�� FLUFXODU DUF �� HQG SRLQW

&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU ��
LQWHUPHGLDWH SRLQW

&LUFXODU DUF GLUHFWLRQ &&: �� &: �
3RVLWLRQLQJ SDWWHUQ �� �
3RVLWLRQLQJ DFWLRQ
HQDEOH�GLVDEOH

�� HQDEOH �� GLVDEOH

6\QFKURQL]DWLRQ VWDUW �� HQDEOH �� GLVDEOH
� 3RVLWLRQ � WR ���������� SXOVHV

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

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH

� WR �

3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ
W\SH

�� FLUFXODU DUF �� HQG SRLQW

&LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU ��
LQWHUPHGLDWH SRLQW

&LUFXODU DUF GLUHFWLRQ &&: �� &: �
3RVLWLRQLQJ SDWWHUQ �� �
3RVLWLRQLQJ DFWLRQ
HQDEOH�GLVDEOH

�� HQDEOH �� GLVDEOH

6\QFKURQL]DWLRQ VWDUW �� HQDEOH �� GLVDEOH
� 3RVLWLRQ � WR ���������� SXOVHV

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

6SHHG � WR ��
0 FRGH � WR ��
'ZHOO WLPH � WR �
$FFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH

� WR �

3RVLWLRQLQJ DFWLRQ W\SH $%6� ,1&
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ �� \HV �� QR
,QWHUSRODWLRQ SRVLWLRQLQJ DFWLRQ
W\SH

�� FLUFXODU DUF �� HQG SRLQW

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

$GGUHVV 'DWD6HWWLQJ UDQJH)LHOG
� &LUFXODU DUF GDWD W\SH �� FLUFXODU DUF FHQWHU ��

LQWHUPHGLDWH SRLQW
&LUFXODU DUF GLUHFWLRQ &&: �� &: �
3RVLWLRQLQJ SDWWHUQ �� �
3RVLWLRQLQJ DFWLRQ
HQDEOH�GLVDEOH

�� HQDEOH �� GLVDEOH

6\QFKURQL]DWLRQ VWDUW �� HQDEOH �� GLVDEOH

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

3DUDPHWHU 'DWD
,WHP $GGUHVV )LHOG 6HWWLQJ UDQJH 'DWD

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

��� 3XOVH UDWH ������ WR ���
GDWD

��� 5RWDWLRQ GLUHFWLRQ �� �
��� (QFRGHU W\SH 0XOWLSOLFDWLRQ [�� [�� [�\S

$� DQG
%�SKDVHV
SRODULW\
FKDQJH

�� ï

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

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

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

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

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

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

7HDFKLQJ %R[ VSHHG
FRHIILFLHQW

� WR �

��� 7HDFKLQJ %R[ MRJJLQJ VSHHG � WR ������ SSVJ M JJ J S
����� WR �������� PP�V
������ WR �������� LQFK�V

7HDFKLQJ %R[ MRJJLQJ
DFFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH

� WR �

1XPEHU RI 7HDFKLQJ %R[
SXOVHV

� WR �

��� 2ULJLQ VHDUFK GLUHFWLRQ �� �
��� 2ULJLQ FRPSHQVDWLRQ � WR �������� SXOVHVJ S

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

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

��� 2ULJLQ VHDUFK DFFHOHUDWLRQ
DQG GHFHOHUDWLRQ

� WR �

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

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

,WHP 'DWD6HWWLQJ UDQJH)LHOG$GGUHVV
;�D[LV
SDUDPHWHU

��� ([WHUQDO GHFHOHUDWLRQ�VWRS
SDWWHUQ

� WR �
SD D HWH
GDWD 1XPEHU RI GHFHOHUDWLRQ�VWRS

O
� WR ������ SXOVHVS

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

'HFHOHUDWLRQ NH\ GHFHOHUDWLRQ
SDWWHUQ

� WR �

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

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

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

��� 3XOVH UDWH ������ WR ���
GDWD

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

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

�� ï

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

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

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

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

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

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

7HDFKLQJ %R[ VSHHG
FRHIILFLHQW

� WR �

��� 7HDFKLQJ %R[ MRJJLQJ VSHHG � WR ������ SSVJ M JJ J S
����� WR �������� PP�V
������ WR �������� LQFK�V

7HDFKLQJ %R[ MRJJLQJ
DFFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPH

� WR �

1XPEHU RI 7HDFKLQJ %R[
SXOVHV

� WR �

��� 2ULJLQ VHDUFK GLUHFWLRQ �� �
��� 2ULJLQ FRPSHQVDWLRQ � WR �������� SXOVHVJ S

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

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

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

J J S
����� WR �������� PP�V

GDWD
������ WR �������� LQFK�V

��� 2ULJLQ VHDUFK DFFHOHUDWLRQ
DQG GHFHOHUDWLRQ

� WR �

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

��� ([WHUQDO GHFHOHUDWLRQ�VWRS
SDWWHUQ

� WR �

1XPEHU RI GHFHOHUDWLRQ�VWRS
O

� WR ������ SXOVHVS
SXOVHV ����� WR ��������� PP

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

� WR �

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

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

6\QFKURQL]DWLRQ 3RVLWLRQLQJ $FWLRQ
$GGUHVV )LHOG 6HWWLQJ UDQJH 'DWD

6\QFKURQL]DWLRQ SRVLWLRQ � WR ����������� SXOVHV\ S
� WR ���������� PP
� WR ���������� LQFKHV

2WKHU D[LV DGGUHVV ; D[LV� ��� WR ���

< D[LV� ��� WR ���
6\QFKURQL]DWLRQ SDWWHUQ �� �
&RQWLQXRXV SDWWHUQ QH[W
DGGUHVV

� WR �

'DWD W\SH $%6� ,1&
'DWD HQDEOH�GLVDEOH �� �
6\QFKURQL]DWLRQ SRVLWLRQ � WR ����������� SXOVHV\ S

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

2WKHU D[LV DGGUHVV ; D[LV� ��� WR ���

< D[LV� ��� WR ���
6\QFKURQL]DWLRQ SDWWHUQ �� �
&RQWLQXRXV SDWWHUQ QH[W
DGGUHVV

� WR �

'DWD W\SH $%6� ,1&
'DWD HQDEOH�GLVDEOH �� �

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

$GGUHVV 'DWD6HWWLQJ UDQJH)LHOG
6\QFKURQL]DWLRQ SRVLWLRQ � WR ����������� SXOVHV\ S

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

2WKHU D[LV DGGUHVV ; D[LV� ��� WR ���

< D[LV� ��� WR ���
6\QFKURQL]DWLRQ SDWWHUQ �� �
&RQWLQXRXV SDWWHUQ QH[W
DGGUHVV

� WR �

'DWD W\SH $%6� ,1&
'DWD HQDEOH�GLVDEOH �� �
6\QFKURQL]DWLRQ SRVLWLRQ � WR ����������� SXOVHV\ S

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

2WKHU D[LV DGGUHVV ; D[LV� ��� WR ���

< D[LV� ��� WR ���
6\QFKURQL]DWLRQ SDWWHUQ �� �
&RQWLQXRXV SDWWHUQ QH[W
DGGUHVV

� WR �

'DWD W\SH $%6� ,1&
'DWD HQDEOH�GLVDEOH �� �
6\QFKURQL]DWLRQ SRVLWLRQ\ S

2WKHU D[LV DGGUHVV
6\QFKURQL]DWLRQ SDWWHUQ �� �
&RQWLQXRXV SDWWHUQ QH[W
DGGUHVV

� WR �

'DWD W\SH $%6� ,1&
'DWD HQDEOH�GLVDEOH �� �

=RQH 6HWWLQJ 'DWD
$GGUHVV )LHOG 6HWWLQJ UDQJH 'DWD

=RQH 21 GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� �
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

'DWD HQDEOH�GLVDEOH �� �

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

$GGUHVV 'DWD6HWWLQJ UDQJH)LHOG
=RQH 21 GDWD � WR ����������� SXOVHV

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

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� �
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

'DWD HQDEOH�GLVDEOH �� �
=RQH 21 GDWD � WR ����������� SXOVHV

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

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� �
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

'DWD HQDEOH�GLVDEOH �� �
=RQH 21 GDWD � WR ����������� SXOVHV

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

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� �
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

'DWD HQDEOH�GLVDEOH �� �
=RQH 21 GDWD � WR ����������� SXOVHV

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

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� �
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

'DWD HQDEOH�GLVDEOH �� �

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

$GGUHVV 'DWD6HWWLQJ UDQJH)LHOG
=RQH 21 GDWD � WR ����������� SXOVHV

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

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� �
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

'DWD HQDEOH�GLVDEOH �� �

=RQH 21 GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� �
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

'DWD HQDEOH�GLVDEOH �� �

=RQH 21 GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

=RQH 2)) GDWD � WR ����������� SXOVHV
� WR ����������� PP
� WR ����������� LQFKHV

([WHUQDO RXWSXW 21�2)) �� �
([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

([WHUQDO RXWSXW GHVLJQDWLRQ
287�

�� �

'DWD HQDEOH�GLVDEOH �� �

'ZHOO 7LPHV

$GGUHVV )LHOG 'DWD �� WR ����� PV�

�

�

�

�

�

�

�

�

�

�

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

$FFHOHUDWLRQ DQG 'HFHOHUDWLRQ 7LPHV

$GGUHVV )LHOG 'DWD �� WR ����� PV�

�

�

�

�

�

�

�

�

�

�

6SHHG �� WR ������� 336� ����� WR ������� 036� ������ WR ����� ,36�

$GGUHVV )LHOG 'DWD

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

3&8 'DWD &RQWHQWV DQG 3HUPLWWHG 6HWWLQJV 6HFWLRQ �����



���

$SSHQGL[ $
3RVLWLRQ &RQWURO 8QLW 6SHFLILFDWLRQV

*HQHUDO 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQ

3RZHU VXSSO\ YROWDJH � 9'& �IRU 3&8�
�� 9'& �IRU H[WHUQDO SRZHU�

9ROWDJH IOXFWXDWLRQ WROHUDQFH ��������� 9'& �IRU 3&8�
��������� 9'& �IRU H[WHUQDO XQLW SRZHU�

'& FXUUHQW FRQVXPSWLRQ ��� P$ RU OHVV IRU � 9'&
�� P$ RU OHVV IRU �� 9'&

'LHOHFWULF VWUHQJWK %HWZHHQ DOO H[WHUQDO WHUPLQDOV DQG IUDPH JURXQG� ��� 9$& IRU � PLQXWH DW ����� +]
1RLVH UHVLVWDQFH 3RZHU ���� 9$&�

�D� 1RUPDO PRGH� ��� N9

�E� &RPPRQ PRGH� ��� N9

,�2 ��� 9'&�

�D� 1RUPDO PRGH� ��� 9

�E� &RPPRQ PRGH� ��� 9

&RQGLWLRQV� 3XOVH ZLGWK � mV� ULVH WLPH � QV�

9LEUDWLRQ UHVLVWDQFH ������� +] IRU �� PLQXWHV HDFK LQ ;� <� DQG = GLUHFWLRQV ZLWK ����PP GRXEOH
DPSOLWXGH

2SHUDWLQJ DPELHQW WHPSHUDWXUH � WR �� �& �RQH 8QLW XVHG�� � WR �� �& �PXOWLSOH 8QLWV XVHG� �VHH QRWH�
2SHUDWLQJ KXPLGLW\ ��� WR ��� �QR FRQGHQVDWLRQ�
2SHUDWLQJ DWPRVSKHUH 1R FRUURVLYH JDVHV
6WRUDJH WHPSHUDWXUH ï�� WR �� �&
*URXQGLQJ *URXQG DW D UHVLVWDQFH RI OHVV WKDQ ��� W
:HLJKW ��� JUDPV RU OHVV �H[FOXGLQJ FRQQHFWRUV�
'LPHQVLRQV ����� �+� [ ���� �:� [ ���� �'� PP

,I WKH 3RVLWLRQ &RQWURO 8QLW LV PRXQWHG EHWZHHQ WZR 8QLWV �VXFK DV WKH
&����,$BBBRU &����,'BBB� ZKLFK SURGXFH KLJK WHPSHUDWXUHV� RU LI VHYHUDO
3RVLWLRQ &RQWURO 8QLWV DUH PRXQWHG QH[W WR HDFK RWKHU� WKHQ WKH PD[LPXP
DPELHQW RSHUDWLQJ WHPSHUDWXUH PXVW EH UHGXFHG E\ ��& WR ���&� ,I WKH 3RVL�
WLRQ &RQWURO 8QLW PXVW EH XVHG LQ DQ HQYLURQPHQW ZLWK DQ DPELHQW WHPSHUD�
WXUH KLJKHU WKDQ ���&� WKHQ LQVWDOO D IDQ RU WDNH RWKHU PHDVXUHV WR FRRO WKH
3RVLWLRQ &RQWURO 8QLW�

1RWH



3RVLWLRQ &RQWURO 8QLW 6SHFLILFDWLRQV $SSHQGL[ $

���

'LPHQVLRQV �8QLW� PP�

���

���

������

���

&RQQHFWLQJ FDEOH

,�2 (OHFWULFDO 6SHFLILFDWLRQV ï ,QSXWV
,WHP 6SHFLILFDWLRQ

,QSXW W\SHV 2ULJLQ� H[WHUQDO LQWHUUXSW� &: OLPLW� &&: OLPLW� H[WHUQDO
VHUYR�IUHH

,QSXW YROWDJH �� 9'& � ���

,QSXW FXUUHQW � P$

21 YROWDJH ��9 PLQ�

2)) YROWDJH �9 PD[�

21 GHOD\ WLPH � PV RU OHVV

2)) GHOD\ WLPH � PV RU OHVV

3KDVH LQSXWV $� %� =

3KDVH LQSXW YROWDJH � 9'& � ��

5DWHG SKDVH LQSXW FXUUHQW �� P$

21 YROWDJH IRU SKDVH LQSXWV ���9 PD[�

5HVSRQVH IUHTXHQF\ $� % SKDVH� ��� N+] PD[� ���� GXW\ UDWLR�
= SKDVH� �� N+] PD[�



$SSHQGL[ $3RVLWLRQ &RQWURO 8QLW 6SHFLILFDWLRQV

���

,�2 (OHFWULFDO 6SHFLILFDWLRQV ï 2XWSXWV

6SHFLILFDWLRQ

287�� 287�

2SHQ FROOHFWRU �� P$ DW �� 9'&

��� P$ RU OHVV

��� 9 RU OHVV

�� 9'& � ���

6SHHG YROWDJH

ï�� WR �� 9'&

�� P$ �DSSUR[� ��NW LPSHGDQFH�

,WHP

2XWSXW W\SHV

0D[LPXP RSHQ�FORVH FDSDFLW\

/HDN FXUUHQW

5HVLGXDO YROWDJH

([WHUQDO SRZHU VXSSO\ YROWDJH

2XWSXW W\SH

2XWSXW YROWDJHV

2XWSXW FXUUHQW

3HUIRUPDQFH 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQ

&RQWURO PHWKRG 6HPL�FORVHG ORRS ZLWK LQFUHPHQWDO HQFRGHU
1XPEHU RI FRQWURO D[HV 7ZR
1XPEHU RI SRLQWV XVHG IRU ,�2 �� SRLQWV �� ZRUGV�
3HULSKHUDO GHYLFHV 7HDFKLQJ %R[

6HWWLQJV ��� )URP WKH 7HDFKLQJ %R[
��� )URP WKH 3& ZLWK VHTXHQFH SURJUDPV

3RVLWLRQ W\SHV ,QFUHPHQWDO RU DEVROXWH
0D[LPXP LQSXW ����������� SXOVHV� ZLWK FRQYHUVLRQ WR PLOOLPHWHUV DQG

LQFKHV RQ WKH 7HDFKLQJ %R[�
3RVLWLRQLQJ DFWLRQV 'DWD FDSDFLW\ ��� SRVLWLRQV SHU D[LVJ

,QWHUSRODWLRQ VHWWLQJV 6WUDLJKW�OLQH LQWHUSRODWLRQ�HQG SRLQW�
&LUFXODU DUF LQWHUSRODWLRQ
�DUF FHQWHU DQG HQG SRLQW� RU DUF LQWHUPHGLDWH DQG HQG
SRLQWV�

6SHHGV &DSDFLW\ ��� IRU ERWK D[HVS
5DQJH � WR ������� SSV �LQ � SSV LQFUHPHQWV�
$FFHOHUDWLRQ�'HFHOHUDWLRQ
PHWKRG

$XWRPDWLF WUDSH]RLGDO DFFHOHUDWLRQ�GHFHOHUDWLRQ FXUYH

$FFHOHUDWLRQ�'HFHOHUDWLRQ
SDWWHUQ

�� VHSDUDWH DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPHV SHU D[LV�

3DUDPHWHUV $FFHOHUDWLRQ�'HFHOHUDWLRQ
WLPHV

�� WR ����� PV �ZLWK ���PV LQFUHPHQWV�

%DFNODVK FRPSHQVDWLRQ � WR ����� SXOVHV
+RPH VKLIW 7R PRGLI\ SRVLWLRQLQJ DFWLRQV� � WR �������� SXOVHV�
*DLQ FRQWURO � WR ����� m9�SXOVH
=RQH VHWWLQJV 6HWWLQJV SRVVLEOH IRU DQ\ RI HLJKW SRLQWV SHU D[LV�
2ULJLQ VHDUFK 6HWWLQJV IRU VHDUFK GLUHFWLRQV� KLJK DQG ORZ VHDUFK

VSHHGV� DQG RULJLQ FRPSHQVDWLRQ ��������� SXOVHV�
)XQFWLRQV 6\QFKURQRXV VWDUWXS (LWKHU D[LV FDQ EH SUHVHW WR VWDUW RSHUDWLRQ ZKHQ WKH

RWKHU D[LV UHDFKHV D VSHFLILHG SRLQW GXULQJ RSHUDWLRQ�
-RJJLQJ -RJJLQJ RU LQFKLQJ FDQ EH H[HFXWHG E\ PHDQV RI

LQVWUXFWLRQV IURP WKH 3& RU WKH 7HDFKLQJ %R[�



3RVLWLRQ &RQWURO 8QLW 6SHFLILFDWLRQV $SSHQGL[ $

���

,WHP 6SHFLILFDWLRQ
7HDFKLQJ 7KH SUHVHQW SRVLWLRQ FDQ EH UHJLVWHUHG DV SRVLWLRQ GDWD

E\ PHDQV RI DQ LQVWUXFWLRQ IURP WKH 3& RU WKH 7HDFKLQJ
%R[�

6HUYR�ORFN�VHUYR�IUHH ,W LV SRVVLEOH WR VZLWFK EHWZHHQ VHUYR�ORFN DQG
VHUYR�IUHH IURP HLWKHU WKH 3& RU WKH 7HDFKLQJ %R[�

0 IXQFWLRQV 0 FRGH RXWSXWV� ����� ��� W\SHV�
'ZHOO WLPHU 7HQ W\SHV FDQ EH VHW� ZLWKLQ D UDQJH RI � PV WR ����

PV �LQ ���PV LQFUHPHQWV��
)XQFWLRQV 3UHVHQW SRVLWLRQ GLVSOD\ 7KH SUHVHQW SRVLWLRQ FDQ EH GLVSOD\HG DW HLWKHU WKH 3&

RU WKH 7HDFKLQJ %R[�
(UURU FRXQW GLVSOD\ 7KH FRQWHQWV RI WKH HUURU FRXQWHU FDQ EH RXWSXW WR WKH

7HDFKLQJ %R[� RU RXWSXW DV VWDWXV WR WKH 3&� 7KH HUURU
FRXQWHU FDQ EH UHVHW DQG WKH FDSDFLW\ FDQ EH VHW�

2YHUULGH ���� WR ������� LQ LQFUHPHQWV RI ����
([WHUQDO LQWHUUXSW
�GHFHOHUDWLRQ VWRS�

3RVLWLRQLQJ FDQ EH VWRSSHG� DW D VSHFLILHG GHFHOHUDWLRQ
WLPH� HLWKHU IURP WKH 3& RU H[WHUQDOO\�

([WHUQDO VHUYR�IUHH LQSXW 6WRSSLQJ LV SRVVLEOH GXH WR WKH QDWXUDO GLVFKDUJH RI WKH
HUURU FRXQWHU� E\ PHDQV RI WKH 7HDFKLQJ %R[�

'DWD VWRUDJH 'DWD LV VWRUHG E\ PHDQV RI ((3520 DQG LV UHDG
DXWRPDWLFDOO\ DW WKH WLPH RI SRZHULQJ XS�

(UURU FRGH RXWSXW (UURU FRGHV LQGLFDWLQJ WKH FDXVHV RI HUURUV DUH RXWSXW
WR WKH 3& DQG WKH 7HDFKLQJ %R[�

(UURU FRXQWHU RYHUIORZ
RXWSXW

([WHUQDO RXWSXW RI HUURU FRXQWHU RYHUIORZ FDQ EH EH VHW
WR 21 RU 2))�

(UURU FKHFNLQJ IXQFWLRQV 3URWHFW IXQFWLRQV 3& SURWHFW� H[WHUQDO LQSXW SURWHFW� DQG 7HDFKLQJ %R[
SURWHFW FDQ DOO EH VHW�

&RPPDQG WUDFH &RPPDQGV DQG H[WHUQDO LQSXWV FDQ DOO EH WUDFHG
WKURXJK WKH SDVW ��� VWHSV� DQG GLVSOD\HG DW WKH
7HDFKLQJ %R[�

'LVFRQQHFWHG ZLULQJ
FKHFN

&KHFNV� ZKHQ WKH ZLULQJ FKHFN FRPPDQG LV H[HFXWHG�
ZKHWKHU WKH SRVLWLRQ WDEOH LV FUHDWHG�

)DXOW\ ZLULQJ FKHFN :KHQ WKH ZLULQJ FKHFN FRPPDQG LV H[HFXWHG�
WUDQVPLWV D VPDOO QXPEHU RI SXOVHV DQG FKHFNV IRU
IDXOW\ ZLULQJ�



���

$SSHQGL[ %
7HDFKLQJ %R[ 6SHFLILFDWLRQV

,WHP 6SHFLILFDWLRQV
3RZHU VXSSO\ YROWDJH � 9'& �IURP 3RVLWLRQ &RQWURO 8QLW�
9ROWDJH IOXFWXDWLRQ WROHUDQFH ���� WR ���� 9'&
,QWHUQDO FXUUHQW FRQVXPSWLRQ ��� P$ RU OHVV IRU � 9'&
1RLVH UHVLVWDQFH 3RZHU VXSSO\� � 9'&

�D� 1RUPDO PRGH� ��(
�E� &RPPRQ PRGH� ��( �(� 3RZHU VXSSO\ YROWDJH�
3XOVH ZLGWK� � mV
5LVH WLPH� � QV
&DEOH ZLQGLQJ� � NY

9LEUDWLRQ UHVLVWDQFH 0HFKDQLFDO GXUDELOLW\ �� +] IRU � KUV HDFK LQ ;� <� DQG = GLUHFWLRQV ZLWK ��PP GRXEOH
DPSOLWXGH

0DOIXQFWLRQ GXUDELOLW\ �� +] IRU �� PLQXWHV HDFK LQ ;� <� DQG = GLUHFWLRQV ZLWK ����PP
GRXEOH DPSOLWXGH

6KRFN UHVLVWDQFH �� *� WKUHH WLPHV HDFK LQ ;� <� DQG = GLUHFWLRQV�
$PELHQW RSHUDWLQJ WHPSHUDWXUH � WR �� �&
$PELHQW RSHUDWLQJ KXPLGLW\ ��� WR ��� �QR FRQGHQVDWLRQ�
$PELHQW RSHUDWLQJ DWPRVSKHUH 1R FRUURVLYH JDVHV
$PELHQW VWRUDJH WHPSHUDWXUH ï�� WR �� �&
&DEOH 1&����(� 1&����( &���+�&1��� �� P�� &���+�&1��� �� P��

&����&1��� ��� P�
1&����(� 1&����9� &����&1��� �� P�

:HLJKW ��� JUDPV RU OHVV
'LPHQVLRQV ��� �+� [ �� �:� [ ���� �'� PP

8VH WKH LQWHUQDO ',3 VZLWFK WR VHOHFW WKH W\SH RI PRGHO�1RWH
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([WHUQDO 'LPHQVLRQV �8QLW� PP�
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$SSHQGL[ %3HUIRUPDQFH 6SHFLILFDWLRQV

���

1RPHQFODWXUH DQG )XQFWLRQV

78���

'LVSOD\ �/&'�

2SHUDWLRQ NH\V

1XPHULF NH\V

-RJJLQJ�LQFKLQJ NH\

,QWHUQDO ',3 6ZLWFK 6HWWLQJV
8VH WKHVH ',3 VZLWFK VHWWLQJV WR VHOHFW WKH 3RVLWLRQ &RQWURO 8QLW� ,I PRUH WKDQ
RQH RI WKHVH SLQV DUH VHW WR 21� WKHQ WKH VPDOOHVW QXPEHUHG SLQ ZLOO EH JLYHQ
SULRULW\� 8VH WKH VDPH VHWWLQJ �SLQ QR� �� IRU WKH 1&����( DV IRU WKH
1&����(�

� � � � � � � � 21

1RW XVHG�
�0XVW EH 2))��

8VHG E\ V\VWHP�
�0XVW EH 2))��

3LQ QR� 6HWWLQJ

� 21 IRU FRQQHFWLQJ WR 1&����( DQG 1&����(�

21 IRU FRQQHFWLQJ WR 1&����(9��

21 IRU FRQQHFWLQJ WR 1&����(�

�

�



([WHUQDO 'LVSOD\ 6SHFLILFDWLRQV $SSHQGL[ %

���

3HUIRUPDQFH 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQV

$SSOLFDEOH PRGHOV &����1&����(� &����1&����(� &����1&����(� &����1&����(9�
'LVSOD\ /LTXLG FU\VWDO GLVSOD\ ��� FKDUDFWHUV [ � URZV�

,PPHGLDWH VWRS .H\ LQ HPHUJHQF\ VWRS WR VWRS SRVLWLRQLQJ LPPHGLDWHO\�
'HFHOHUDWLRQ VWRS .H\ LQ GHFHOHUDWLRQ VWRS WR VWRS SRVLWLRQLQJ JUDGXDOO\�
(UURU UHVHW .H\ LQ HUURU UHVHW WR FOHDU HUURU VWDWXV�
39 FKDQJH 7KH SUHVHQW YDOXH FDQ EH FKDQJHG WR DQ\ YDOXH�
6WDUW 6WDUWV ZLWK VSHFLILHG SRVLWLRQLQJ DFWLRQV�

&RPPDQG IXQFWLRQV 2ULJLQ VHDUFK 'HWHUPLQHV WKH RULJLQ�
-RJJLQJ -RJJLQJ FDQ EH H[HFXWHG E\ PHDQV RI WKH DUURZ NH\V�
:ULWLQJ GDWD 3RVLWLRQLQJ� SDUDPHWHU� DQG VSHHG GDWD FDQ EH ZULWWHQ�
,QVHUWLQJ� GHOHWLQJ GDWD 3RVLWLRQLQJ DFWLRQV FDQ EH LQVHUWHG RU GHOHWHG�
&OHDULQJ GDWD 3RVLWLRQLQJ� SDUDPHWHU� DQG VSHHG GDWD FDQ EH FOHDUHG�
7HDFKLQJ 3RVLWLRQLQJ DFWLRQV FDQ EH WDXJKW�

0RQLWRULQJ IXQFWLRQV 7KH SUHVHQW YDOXH� 0 FRGH� GZHOO WLPH� RULJLQ LQSXW� = SKDVH� &: OLPLW LQSXW� &&: OLPLW
LQSXW� RYHUULGH VWDWXV� HUURU FRXQWHU FRQWHQWV� SRVLWLRQLQJ DFWLRQ DGGUHVV� GLUHFWLRQ� DQG
VSHHG GDWD DGGUHVV FDQ DOO EH PRQLWRUHG�

'DWD VWRUDJH 5HDGLQJ GDWD IURP� DQG ZULWLQJ GDWD WR ((3520 DUH SRVVLEOH E\ PHDQV RI NH\ LQSXW�
(UURU FRGH RXWSXW 7KH HUURU FRGH VKRZLQJ WKH FDXVH RI DQ HUURU FDQ EH

GLVSOD\HG�
&RPPDQG WUDFH &RPPDQGV UHFHLYHG FDQ EH WUDFHG IRU XS WR ��� VWHSV�

'HEXJJLQJ RSHUDWLRQV 3& SURWHFW &RPPDQGV IURP WKH 3& FDQ EH WHPSRUDULO\ SURKLELWHG�
([WHUQDO LQSXW SURWHFW 7KH 1&��� FDQ EH RSHUDWHG ZLWK QR H[WHUQDO LQSXWV

SURYLGHG�
=�SKDVH SRVLWLRQ FKHFN $IWHU RULJLQ VHDUFK KDV EHHQ FRPSOHWHG� WKH VSDFH

EHWZHHQ WKH = SKDVH DQG WKH RULJLQ VHQVRU LV GLSOD\HG�
7HDFKLQJ %R[ SURWHFW 7KH 7HDFKLQJ %R[ FDQ EH VHW VR WKDW D SDVVZRUG PXVW

EH NH\HG LQ EHIRUH RSHUDWLRQ�
6DIHW\ IHDWXUHV 6WDUWXS 3RVLWLRQLQJ FRQWLQXHV ZKLOH WKH NH\ LV KHOG GRZQ� DQG

VWRSV ZKHQ LW LV UHOHDVHG�
3RVLWLRQLQJ VSHHG ,W LV SRVVLEOH WR SUHVHW D SRVLWLRQLQJ VSHHG FRHIILFLHQW

DQG VWDUW FRQGXFW SRVLWLRQLQJ DW D VSHHG ORZHU WKDQ WKH
DFWXDO VHW VSHHG�



���

$SSHQGL[ &
(UURU &RGH /LVW

+DUGZDUH (UURUV
(UURU
&RGH

(UURU 7\SH 7LPH FKHFNHG &DXVH RI DEQRUPDOLWLHV DQG
VWDWXV

&RUUHFWLRQ

��

+DUGZDUH
HUURU

5$0 HUURU $W SRZHU XS� +DUGZDUH�UHODWHG DEQRUPDOLW\ LQ
5$0�

,I WKH SUREOHP LV QRLVH�
UHODWHG� WKHQ FRUUHFW WKH
ZLULQJ DQG FRQVLGHU DS�
SO\LQJ QRLVH FRXQWHUPHD�
VXUHV VXFK DV LQVWDOODWLRQ
RI D VXUJH NLOOHU�

,I WKH SUREOHP LV QRW
QRLVH�UHODWHG� WKHQ LW FDQ�
QRW EH FRUUHFWHG E\ WKH
XVHU� 3OHDVH UHSODFH DQ\
GHIHFWLYH FRPSRQHQWV�

&RPPRQ 5$0
HUURU

+DUGZDUH�UHODWHG DEQRUPDOLW\ LQ
VKDUHG 5$0�

*DWH DUUD\ HUURU +DUGZDUH�UHODWHG DEQRUPDOLW\ LQ
JDWH DUUD\�

&20% HUURU $EQRUPDOLW\ LQ SHULSKHUDO /6,V
�3,$V� WLPHU ,&V��

�� %XV HUURU :KHQ WKH EXV LV
DFFHVVHG�

+DUGZDUH�UHODWHG DEQRUPDOLW\ LQ
EXV�

�� ((3520 YHULIL�
FDWLRQ HUURU

:KHQ 6725( LV
H[HFXWHG�

+DUGZDUH�UHODWHG DEQRUPDOLW\ LQ
((3520�

�� :DWFKGRJ WLPHU
HUURU

$OZD\V FKHFNHG� 1RUPDO VRIWZDUH H[HFXWLRQ LV
SUHYHQWHG E\ QRLVH RU RWKHU H[�
WHUQDO FDXVHV�

6\VWHP (UURUV
(UURU
&RGH

(UURU 7\SH 7LPH FKHFNHG &DXVH RI DEQRUPDOLWLHV DQG
VWDWXV

&RUUHFWLRQ

�� ; D[LV 2YHU�WUDYHOOLQJ
HUURU

$OZD\V FKHFNHG� 7KH &: RU &&: OLPLW LQSXW
WXUQHG 21 ZKHQ WKH RSHUDWLRQ
ZDV QRW DQ RULJLQ VHDUFK�

3HUIRUP D -2* RSHUDWLRQ
WR PRYH WKH ZRUNSLHFH
DZD\ IURP WKH &: RU
&&: OLPLW VZLWFK� DQG
WKHQ HQWHU (567 �HUURU

W� 7KL WK�� < D[LV

�
UHVHW�� 7KLV HUDVHV WKH
VWRUHG RULJLQ� VR WKH RUL�
JLQ PXVW WKHQ EH UH�HV�
WDEOLVKHG�



(UURU &RGH /LVW $SSHQGL[ &

���

(UURU
&RGH

&RUUHFWLRQ&DXVH RI DEQRUPDOLWLHV DQG
VWDWXV

7LPH FKHFNHG(UURU 7\SH

�� ; D[LV (UURU FRXQWHU
RYHUIORZ

$OZD\V FKHFNHG� 7KH FRXQW RI WKH HUURU FRXQWHU
H[FHHGHG WKH PD[LPXP YDOXH�

&KHFN IRU DQ\ REVWUXF�
WLRQV WR ZRUNSLHFH SRVL�
WLRQLQJ WKDW PD\ EH FDXV�
LQJ WKH FRXQW RI WKH HUURU
FRXQWHU WR LQFUHDVH DE�
QRUPDOO\�

$GMXVW WKH VHUYRPRWRU
GULYHU DQG LPSURYH PRWRU

�� < D[LV
GULYHU DQG LPSURYH PRWRU
IROORZ�XS� VR WKDW WKH
FRXQW RI WKH HUURU FRXQWHU
GRHV QRW LQFUHDVH�

/HQJWKHQ WKH DFFHOHUD�
WLRQ WLPH RU ORZHU WKH
VSHHG�

([HFXWH (567�

:LULQJ (UURUV

(UURU
&RGH

(UURU 7\SH 7LPH FKHFNHG &DXVH RI DEQRUPDOLWLHV DQG
VWDWXV

&RUUHFWLRQ

�� ; D[LV 5HYHUVHG ZLULQJ
HUURU

:KHQ WKH FRP�
PDQG LV WUDQV�
IHUUHG�

7KH ZLULQJ LV FRQQHFWHG LQ UH�
YHUVH�

&KDQJH WKH $ DQG %
SKDVHV DW WKH SRZHU VXS�
SO\�

6ZLWFK WKH $ DQG %
�� < D[LV

6ZLWFK WKH $ DQG %
SKDVHV E\ PHDQV RI WKH
HQFRGHU $�% SKDVH
VZLWFK GDWD�

�� ; D[LV 'LVFRQQHFWHG
ZLULQJ HUURU

7KH ZLULQJ LV GLVFRQQHFWHG RU
EURNHQ�

5HSDLU WKH SODFH ZKHUH
WKH SRVLWLRQ ORRS LV EUR�

�� < D[LV
J H R E R H W H SRV W R RRS V E R

NHQ� 7KHQ WXUQ RQ WKH
SRZHU DJDLQ�

&RPPDQG DQG 'DWD (UURUV

(UURU
&RGH

(UURU 7\SH 7LPH FKHFNHG &DXVH RI DEQRUPDOLWLHV DQG
VWDWXV

&RUUHFWLRQ

�� 23 FRGH
HUURUV

8QGHILQHG HUURU :KHQ
FRPPDQGV DUH
WUDQVIHUUHG�

$Q XQGHILQHG 23 FRGH ZDV VHQW
DV D FRPPDQG�

&RUUHFW WKH 23 FRGH DQG
UH�WUDQVPLW WKH
FRPPDQG�

�� 2SHUDQG FRXQW
HUURU

2SHUDQGV GLIIHULQJ IURP WKH
QXPEHU GHILQHG DUH DWWDFKHG WR
WKH FRPPDQGV�

�� 7UDQVPLVVLRQ
WLPLQJ HUURU ���

:KHQ
FRPPDQGV DUH
H[HFXWHG�

$ FRPPDQG YDOLG ZKHQ SRVLWLRQ�
LQJ LV VWRSSHG ZDV WUDQVIHUUHG
IRU DQ D[LV ZKLOH WKDW D[LV ZDV LQ
RSHUDWLRQ�

&RQVLGHU WKH 3& SUR�
JUDP WLPLQJ� DQG FRUUHFW
WKH FRPPDQG WUDQVIHU
WLPLQJ�

�� 7UDQVPLVVLRQ
WLPLQJ HUURU ���

:KHQ
FRPPDQGV DUH
H[HFXWHG�

$ V\QFKURQRXV VWDUW FRPPDQG
DQG D QRUPDO VWDUW FRPPDQG
ZHUH WUDQVIHUUHG WRJHWKHU�

�� 7UDQVPLVVLRQ
WLPLQJ HUURU ���

:KHQ
FRPPDQGV DUH
H[HFXWHG�

$ VHUYR FRQWURO FRPPDQG ZDV
WUDQVIHUUHG ZKLOH VHUYR�IUHH ZDV
LQ HIIHFW�



$SSHQGL[ &(UURU &RGH /LVW

���

(UURU
&RGH

&RUUHFWLRQ&DXVH RI DEQRUPDOLWLHV DQG
VWDWXV

7LPH FKHFNHG(UURU 7\SH

�� 23 FRGH
HUURUV

7UDQVPLVVLRQ
HUURU GXULQJ LQ�
WHUSRODWLRQ

:KHQ LQWHUSROD�
WLRQ FRPPDQGV
DUH H[HFXWHG�

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

&RQVLGHU WKH 3& SUR�
JUDP WLPLQJ� DQG FRUUHFW
FRPPDQG WUDQVIHU GXULQJ
LQWHUSRODWLRQ

�� 7UDQVPLVVLRQ
HUURU GXULQJ
VLQJOH�D[LV RS�
HUDWLRQ

:KHQ VLQJOH�
D[LV FRPPDQGV
DUH H[HFXWHG�

$Q LQWHUSRODWLRQ FRQWURO FRP�
PDQG ZDV UHFHLYHG GXULQJ
VLQJOH�D[LV RSHUDWLRQ�

LQWHUSRODWLRQ�

�� 2SHUDQG
HUURUV

8QGHILQHG HUURU :KHQ
FRPPDQGV DUH
WUDQVIHUUHG�

$Q XQGHILQHG RSHUDQG ZDV
UHFHLYHG�

&RUUHFW WKH RSHUDQG DQG
UH�WUDQVPLW WKH
FRPPDQG�

�� )RUPDW HUURU 7KH RSHUDQG IRUPDW LV LQFRUUHFW�

�� 'DWD HUURUV ,QWHUSRODWLRQ
GDWD HUURU ���

:KHQ ,657 LV
WUDQVIHUUHG�

'DWD GHVLJQDWHG E\ ,657 LV QRW
LQWHUSRODWLRQ GDWD�

&RUUHFW WKH GDWD DQG
UH�WUDQVPLW WKH GDWD�

�� ,QWHUSRODWLRQ
GDWD HUURU ���

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

�� &LUFXODU DUF GDWD
HUURU ���

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

�� &LUFXODU DUF GDWD
HUURU ���

1R LQWHUSRODWLRQ HQG SRLQW GDWD
IROORZLQJ WKH FHQWHU RU LQWHUPH�
GLDWH SRLQW GDWD�

�� 'DWD DGGUHVV
HUURU

:KHQ GDWD LV
WUDQVIHUUHG
�:5,7 ������

'DWD DGGUHVVHG EH\RQG WKH
GHILQHG UDQJH ZDV WUDQVIHUUHG�

&RUUHFW WKH GDWD DQG
UH�WUDQVPLW WKH GDWD�

�� 'DWD OHQJWK
HUURU

7KH GDWD OHQJWK GLG QRW ILW WKH
GHILQHG UDQJH�

�� 'DWD VHWWLQJ
WLPLQJ HUURU

'DWD WUDQVIHU RFFXUUHG GXULQJ
D[LV RSHUDWLRQ�

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

�� 8QGHILQHG HUURU 'DWD EH\RQG WKH GHILQHG UDQJH
ZDV WUDQVIHUUHG�

&RUUHFW WKH GDWD DQG
UH�WUDQVPLW WKH GDWD�

�� )RUPDW HUURU 7KH GDWD IRUPDW GLG QRW ILW WKH
GHILQHG UDQJH�

�� 6WURNH OLPLW HUURU :KHQ ;657�
<657� RU ,657 LV
WUDQVIHUUHG�

7KH SRVLWLRQ ILHOG RI WKH SRVLWLRQ�
LQJ DFWLRQ H[FHHGHG WKH VWURNH
OLPLW ��� RU �ï� SDUDPHWHU�

&KHFN WKH SRVLWLRQ \RX
ZLVK WR H[HFXWH RU FKHFN
WKH VWURNH OLPLW
SDUDPHWHUV�

�� 6SHHG � HUURU :KHQ 657�
25*� RU -2* LV
WUDQVIHUUHG�

7KH VSHHG FDOOHG LQ WKH
SRVLWLRQLQJ DFWLRQ ZDV ��

&KHFN WKH VSHHGV RU
VSHHG ILHOGV RI WKH SRVL�
WLRQLQJ DFWLRQ�

�� 6HW RULJLQ
LQFRPSOHWH HUURU

:KHQ 657 LV
WUDQVIHUUHG�

657 ZDV WUDQVIHUUHG EHIRUH WKH
RULJLQ ZDV HVWDEOLVKHG�

(VWDEOLVK WKH RULJLQ�



(UURU &RGH /LVW $SSHQGL[ &

���

&RPPXQLFDWLRQ (UURUV
(UURU
&RGH

(UURU 7\SH 7LPH FKHFNHG &DXVH RI DEQRUPDOLWLHV DQG
VWDWXV

&RUUHFWLRQ

�� 3DULW\ HUURU &RQVWDQW 3DULW\ FKHFN XQFRYHUHG DQ
DEQRUPDOLW\�

&OHDU WKH HUURU ZLWK
(567� DQG IROORZ WKH
VWHSV EHORZ� ,I WKH HUURU
GRHV QRW FOHDU� WKHUH PD\
EH D KDUGZDUH SUREOHP
ZKLFK LV QRW XVHU
VHUYLFHDEOH�
��� &KHFN FDEOH FRQQHF�
WLRQV�

�� )UDPLQJ HUURU 'DWD IRUPDW EURNH GRZQ GXULQJ
WUDQVIHU�

���([FKDQJH WKH ([WHUQDO
'LVSOD\ ZLWK WKH 7HDFKLQJ
%R[ RU YLFH�YHUVD WR
FKHFN SHULSKHUDO
HTXLSPHQW�

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

�� 2YHUUXQ HUURU +DQGVKDNH DEQRUPDOLW\ ��� 5HSODFH WKH 3&8�

�� 7UDQVIHU ZRUG FRXQW
RYHUIORZ �GDWD HUURU�

:KHQ GDWD LV
WUDQVIHUUHG�

7KH QXPEHU RI ZRUGV
WUDQVIHUUHG ZLWK :5,7 ����
H[FHHGHG ����

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

3URJUDP (UURUV
(UURU
&RGH

(UURU 7\SH 7LPH FKHFNHG &DXVH RI DEQRUPDOLWLHV DQG
VWDWXV

&RUUHFWLRQ

�� 7UDQVIHU ZRUG FRXQW
RYHUIORZ �GDWD HUURU�

:KHQ GDWD LV
WUDQVIHUUHG�

7KH QXPEHU RI ZRUGV
WUDQVIHUUHG ZLWK :5,7 ����
H[FHHGHG ����

&KDQJH WKH 3& SURJUDP
VR WKH QXPEHU RI
ZRUGV WUDQVIHUUHG
UHPDLQV ZLWKLQ ����
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DEVROXWH SRVLWLRQ $ SRVLWLRQ JLYHQ LQ UHVSHFW WR WKH RULJLQ UDWKHU WKDQ LQ UHVSHFW WR WKH SUHVHQW
SRVLWLRQ�

DWWULEXWH 2QH RI VHYHUDO W\SHV RI GDWD WKDW GHILQH SRVLWLRQLQJ DFWLRQV� $WWULEXWHV LQFOXGH
VHWWLQJV VXFK DV LQWHUSRODWLRQ FRGH� LQWHUSRODWLRQ SRLQW� DQG FRPSOHWLRQ FRGH�

EDFNODVK FRPSHQVDWLRQ &RPSHQVDWLRQ IRU WKH DPRXQW RI PHFKDQLFDO SOD\� RU ´ORRVHQHVV�µ SUHVHQW LQ
JHDUV� 6XFK SOD\ FDQ FUHDWH SRVLWLRQLQJ LQDFFXUDF\ ZKHQ WKH GLUHFWLRQ RI
SRVLWLRQLQJ FKDQJHV�

%&' $Q DFURQ\P IRU ELQDU\�FRGHG GHFLPDO� 7KLV LV XVHG WR FRGH GHFLPDO QXPEHUV LQ
ELQDU\�

FLUFXODU DUF FHQWHU $Q LQWHUSRODWLRQ SRLQW ZKLFK FDQ EH GHILQHG� DORQJ ZLWK WKH LQWHUSRODWLRQ HQG
SRLQW� WR HQDEOH FLUFXODU DUF LQWHUSRODWLRQ� 7DNLQJ WKHVH SRLQWV DV NQRZQ YDOXHV�
WKH 3RVLWLRQ &RQWURO 8QLW FDQ SRVLWLRQ LQ D FLUFXODU DUF SDWWHUQ�

$Q LQWHUSRODWLRQ SRLQW ZKLFK FDQ EH GHILQHG� DORQJ ZLWK WKH LQWHUSRODWLRQ HQG
SRLQW� WR HQDEOH FLUFXODU DUF LQWHUSRODWLRQ� 7DNLQJ WKHVH SRLQWV DV NQRZQ YDO�
XHV� WKH 3RVLWLRQ &RQWURO 8QLW FDQ SRVLWLRQ LQ D FLUFXODU DUF SDWWHUQ�

FLUFXODU DUF LQWHUSRODWLRQ 'XDO�D[LV SRVLWLRQLQJ LQ D FLUFXODU SDWWHUQ IURP WKH SUHVHQW SRVLWLRQ WR D SRLQW
GHVLJQDWHG DV WKH LQWHUSRODWLRQ HQG SRLQW� ,Q DGGLWLRQ WR WKH LQWHUSRODWLRQ HQG
SRLQW� LW LV QHFHVVDU\ WR GHVLJQDWH HLWKHU D FLUFXODU DUF FHQWHU RU D FLUFXODU DUF
LQWHUPHGLDWH SRLQW�

FRPSOHWLRQ FRGH $ SRVLWLRQLQJ DFWLRQ DWWULEXWH WKDW GHWHUPLQHV� XSRQ FRPSOHWLRQ RI D JLYHQ
SRVLWLRQLQJ DFWLRQ� ZKHWKHU SRVLWLRQLQJ VWRSV RU ZKHWKHU WKH QH[W SRVLWLRQLQJ
DFWLRQ LV H[HFXWHG LPPHGLDWHO\� ZLWKRXW D EUHDN�

FRQWLQXRXV �FRPSOHWLRQ� 7KH FRPSOHWLRQ FRGH WKDW FDXVHV WKH QH[W SRVLWLRQLQJ DFWLRQ WR EH H[HFXWHG
LPPHGLDWHO\ XSRQ FRPSOHWLRQ RI WKH FXUUHQW RQH�

&: 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
UHVWULFW URWDWLRQ RI WKH VKDIW�

GDWD DUHD $ PHPRU\ VWRUDJH DUHD LQ WKH 3&� 'LIIHUHQW W\SHV RI PHPRU\ EORFNV� ZLWK
GLIIHULQJ IXQFWLRQV� DUH VWRUHG LQ WKH YDULRXV GDWD DUHDV RI WKH 3&� 7KHVH EORFNV
RI PHPRU\ DUH EXLOW XS IURP VLQJOH XQLWV� RU ELWV� ZKLFK DUH JURXSHG LQWR ���ELW
ZRUGV� &RPPDQGV XVHG WR FRQWURO WKH 3RVLWLRQ &RQWURO 8QLW DUH WUDQVIHUUHG IURP
D GDWD DUHD LQ WKH 3&�

GLVWULEXWHG FRQWURO $Q DXWRPDWLRQ FRQFHSW LQ ZKLFK HDFK SRUWLRQ RI DQ DXWRPDWHG V\VWHP LV ORFDWHG
QHDU WKH GHYLFHV DFWXDOO\ EHLQJ FRQWUROOHG� ,Q RWKHU ZRUGV� FRQWURO LV
GHFHQWUDOL]HG DQG ´GLVWULEXWHGµ RYHU WKH V\VWHP� 'LVWULEXWHG FRQWURO LV D FRQFHSW
EDVLF WR 3& V\VWHPV�

'0 DUHD $ 3& GDWD DUHD LQ ZKLFK JHQHUDO RSHUDWLQJ SDUDPHWHUV� VSHHGV� DQG SRVLWLRQV
IRU SRVLWLRQLQJ DFWLRQV DUH VWRUHG�

GZHOO WLPH $ VHWWLQJ WKDW VSHFLILHV WKH SHULRG RI WLPH GXULQJ ZKLFK SRVLWLRQLQJ ZLOO VWRS
EHIRUH H[HFXWLRQ RI WKH QH[W SRVLWLRQLQJ DFWLRQ�

HUURU FRGH $ IRXU�GLJLW FRGHZKLFK LV RXWSXW WR WKH 3&DQG WKH([WHUQDO 'LVSOD\ WR LGHQWLI\ WKH
W\SH RI HUURU ZKLFK KDV RFFXUUHG�

HUURU FRXQWHU $ GHYLFH 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 3RVLWLRQ &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�

H[WHUQDO LQWHUUXSW $ IXQFWLRQ ZKHUHE\ SRVLWLRQLQJ PD\ EH VWRSSHG RU VSHHG PD\ EH FKDQJHG�
GXULQJ RSHUDWLRQ� LQ UHVSRQVH WR DQ H[WHUQDO VLJQDO�

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�

FLUFXODU DUF LQWHUPHGLDWH
SRLQW
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IODJ $ ELW WKDW LV WXUQHG 21 DQG 2)) DXWRPDWLFDOO\ E\ WKH V\VWHP WR SURYLGH VWDWXV
LQIRUPDWLRQ�

JDLQ 7KH LQFUHDVH LQ VLJQDO SRZHU SURGXFHG E\ DQ DPSOLILHU�
KXQWLQJ 7KH WHQGHQF\� LQ VHUYRV\VWHPV� WR RYHUFRPSHQVDWH ZKHQ WKH V\VWHP·V

PRPHQWXP FDUULHV LW SDVW WKH WDUJHW SRVLWLRQ�
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�
LQWHUSRODWLRQ 7KH PDWKHPDWLFDO FDOFXODWLRQ RI PLVVLQJ YDOXHV EHWZHHQ NQRZQ YDOXHV� 7KH

3RVLWLRQ &RQWURO 8QLW XVHV LQWHUSRODWLRQ ZKHQ SRVLWLRQLQJ DORQJ ERWK D[HV
VLPXOWDQHRXVO\� 7KHUH DUH WZR W\SHV RI LQWHUSRODWLRQ SRVVLEOH� VWUDLJKW�OLQH DQG
FLUFXODU DUF�

LQWHUSRODWLRQ FRGH $ VHWWLQJ ZKLFK GHWHUPLQHV ZKHWKHU RU QRW D SRVLWLRQLQJ DFWLRQ XVHV
LQWHUSRODWLRQ� DQG� LI VR� GHILQHV WKH W\SH RI LQWHUSRODWLRQ�

LQWHUSRODWLRQ HQG SRLQW 7KH SRLQW ZKLFK LV GHILQHG DV WKH ILQDO SRLQW IRU LQWHUSRODWHG SRVLWLRQLQJ� 7KH
WKUHH W\SHV RI LQWHUSRODWLRQ SRLQWV DUH� LQWHUSRODWLRQ HQG SRLQW� FLUFXODU DUF
LQWHUPHGLDWH SRLQW� DQG FLUFXODU DUF FHQWHU�

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
UHVSHFWLYH SRVLWLRQ�

1& FRQWDFWV 1RUPDOO\�FORVHG FRQWDFWV� $ SDLU RI FRQWDFWV RQ D UHOD\ WKDW RSHQ ZKHQ WKH UHOD\
LV HQHUJL]HG�

12 FRQWDFWV 1RUPDOO\�RSHQ FRQWDFWV� $ SDLU RI FRQWDFWV RQ D UHOD\ WKDW FORVHZKHQ WKH UHOD\ LV
HQHUJL]HG�

RS FRGH $Q DEEUHYLDWLRQ IRU RSHUDWLRQ FRGH� 7KLV FRGH LV XVHG WR GHVLJQDWH WKH '0 DUHD
DGGUHVV IRU HDFK FRPPDQG�

RSHQ�ORRS V\VWHP $ FRQWURO V\VWHP LQ ZKLFK RSHUDWLRQV DUH FDUULHG RXW DFFRUGLQJ WR SURJUDPPHG
LQVWUXFWLRQV� EXW LQ ZKLFK IHHGEDFN LV QRW SURYLGHG IRU DXWRPDWLF DGMXVWPHQWV�

RULJLQ 7KH SRLQW ZKLFK LV GHVLJQDWHG DV � DW DQ\ JLYHQ WLPH�
RULJLQ FRPSHQVDWLRQ $ SDUDPHWHU XVHG WR FRUUHFW WKH RULJLQ IURP WKH SRVLWLRQ GHWHUPLQHG DFFRUGLQJ WR

WKH RULJLQ LQSXW VLJQDO�
RULJLQ SUR[LPLW\ VLJQDO $ VLJQDO LQSXW WR LQGLFDWH ZKHQ WKH SRVLWLRQ LV QHDU WKH RULJLQ WR HQDEOH VKLIWLQJ WR

D ORZHU VSHHG�
RULJLQ SUR[LPLW\ 7KH UHJLRQ QHDU WKH RULJLQ� :KHQ SRVLWLRQLQJ HQWHUV WKLV UHJLRQ� D SUR[LPLW\

VZLWFK PD\ RXWSXW D VLJQDO IRU GHFHOHUDWLRQ�
RXWSXW FRGH 8VHU�GHILQHG FRGHV RXWSXW IROORZLQJ FRPSOHWLRQ RI D SRVLWLRQLQJ DFWLRQ�
SDUDPHWHUV 'DWD ZKLFK GHWHUPLQHV OLPLWV DQG RWKHU FRQGLWLRQV XQGHU ZKLFK DQ RSHUDWLRQ ZLOO

EH FDUULHG RXW�
SRVLWLRQLQJ DFWLRQ 7KH IXQGDPHQWDO XQLW RI SRVLWLRQLQJ� $ SDUWLFXODU SRVLWLRQLQJ DFWLRQ PRYHV WKH

ZRUNSLHFH DORQJ RQH RU ERWK D[HV LQ D GLUHFWLRQ� DW D VSHHG� DQG WR D SRVLWLRQ
GHWHUPLQHG E\ WKH GDWD ZKLFK KDV EHHQ VHW DV SDUW RI WKH SRVLWLRQLQJ DFWLRQ�

SUHVHQW SRVLWLRQ 7KH QXPHULF YDOXH LQ SXOVHV GHILQHG DV EHLQJ WKH ´ORFDWLRQµ RI WKH SRVLWLRQLQJ
V\VWHP DW DQ\ RQH SRLQW LQ WLPH� 7KH SUHVHQW SRVLWLRQ SRVLWLRQ LV QRW DEVROXWH� EXW
UDWKHU FDQ EH UHGHILQHG DV UHTXLUHG E\ SRVLWLRQLQJ RSHUDWLRQV�

SXOVHV 'LVFUHWH VLJQDOV VHQW DW D FHUWDLQ UDWH� 7KH 3RVLWLRQ &RQWURO 8QLW RXWSXWV SXOVHV�
HDFK RI ZKLFK GHVLJQDWHV D FHUWDLQ DPRXQW RI PRYHPHQW� 6XFK SXOVHV DUH
FRQYHUWHG 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�
VHPLFORVHG�ORRS V\VWHP $ FRQWURO V\VWHP LQ ZKLFK D 3& FRQWUROV DQ H[WHUQDO SURFHVV ZLWKRXW KXPDQ

LQWHUYHQWLRQ� 7KLV V\VWHP SURYLGHV IHHGEDFN �YLD D WDFKRJHQHUDWRU DQG D URWDU\
HQFRGHU� VR WKDW DFWXDO YDOXHV �RI SRVLWLRQV� VSHHGV� DQG VR RQ� DUH FRQWLQXRXVO\
DGMXVWHG WR EULQJ WKHP PRUH FORVHO\ LQ OLQH ZLWK WDUJHW YDOXHV�

VHUYRORFN $Q RSHUDWLRQ ZKHUHE\ D URWDU\ HQFRGHU LV XVHG WR PDLQWDLQ WKH SRVLWLRQ RI D
PRWRU 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
JHQHUDWHG LQ WKH UHYHUVH GLUHFWLRQ VR WKDW WKH PRWRU URWDWHV EDFN WR LWV RULJLQDO
SRVLWLRQ�
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6SHFLDO ,�2 8QLW $ GHGLFDWHG 8QLW� VXFK DV D 3RVLWLRQ &RQWURO 8QLW� +LJK�6SHHG &RXQWHU 8QLW� RU
$QDORJ 7LPHU 8QLW� ZKLFK LV XVHG IRU D VSHFLDO SXUSRVH�

VWUDLJKW�OLQH LQWHUSRODWLRQ 'XDO�D[LV� OLQHDU SRVLWLRQLQJ IURP WKH SUHVHQW SRVLWLRQ WR D SRLQW GHVLJQDWHG DV
WKH LQWHUSRODWLRQ HQG SRLQW�

WDUJHW SRVLWLRQ $ SDUDPHWHU IRU D SRVLWLRQLQJ DFWLRQ WKDW GHVLJQDWHV ZKDW SRVLWLRQ LV WR EH
UHDFKHG DW WKH FRPSOHWLRQ RI WKH DFWLRQ�

WHDFKLQJ :ULWLQJ WKH SUHVHQW SRVLWLRQ LQWR PHPRU\� YLD WKH 7HDFKLQJ %R[� DV WKH WDUJHW
SRVLWLRQ IRU WKH GHVLJQDWHG SRVLWLRQLQJ DFWLRQ�

WHUPLQDWLQJ �FRPSOHWLRQ� $ FRPSOHWLRQ FRGH WKDW FDXVHV SRVLWLRQLQJ WR VWRS XSRQ FRPSOHWLRQ RI WKH
FXUUHQW SRVLWLRQLQJ DFWLRQ�

$FFHOHUDWLQJ DQG GHFHOHUDWLQJ LQ D VWHSZLVH SDWWHUQ VXFK WKDW D WUDSH]RLGDO
ILJXUH LV IRUPHG�

]RQH $ UDQJH RI SRVLWLRQV RU YDOXHV ZKLFK FDQ EH GHILQHG VR WKDW IODJV DUH WXUQHG 21
ZKHQHYHU WKH SUHVHQW SRVLWLRQ LV ZLWKLQ WKH UDQJH�

WUDSH]RLGDO
DFFHOHUDWLRQ�GHFHOHUDWLRQ
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,QGH[

$
DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV� �� ��
DGGUHVVHV DQG FKDQQHOV IRU� ��
DOORFDWLRQV IRU� ��
IRU SRVLWLRQLQJ DFWLRQV� ��
VHWWLQJ RI� ��

DFFHOHUDWLRQ DQG GHFHOHUDWLRQ ]RQHV� ��

DGGUHVV DEEUHYLDWLRQ� ��

DGGUHVVHV� FXUUHQW
SRVLWLRQLQJ DFWLRQV� ���²���
VSHHGV� ���

DSSOLFDEOH PRWRUV� �

&
FLUFXODU DUF LQWHUSRODWLRQ� ��� ���
GLUHFWLRQ� ��� ��
SRVLWLRQLQJ H[DPSOH� ���
SURJUDPPLQJ H[DPSOH� ���

FRPPDQG�GDWD HUURUV� ���

FRPPDQGV
FRGHV� ���
FRPSDULVRQ EHWZHHQ 8QLWV� �
GDWD SURFHVVLQJ� ���� ���
GHVFULSWLRQV� ���²���
IRUPDW DQG GDWD FKDQQHOV� ���
SURFHVVLQJ� ���
5($' '$7$� ���� ���� ���
UHODWLRQVKLS ZLWK IODJV� ���
VHUYR FRQWURO� ���� ���
6(7 $''5(66� ���
V\VWHP� ���� ���

FRPPXQLFDWLRQV HUURUV� ���

FRPSOHWLRQ FRGH� ��

FRQQHFWLRQV� SRVLWLRQ RI� ��

FRQWURO D[HV� QXPEHU RI� �

FRQWURO V\VWHP� FRQILJXUDWLRQ RI� ��

'
GDWD
DOORFDWLRQV� ��
EDFNXS� �
FDSDFLW\ DQG VWRUDJH� �
FRPPXQLFDWLRQ EHWZHHQ 3& DQG 3&8� ��
,QWHOOLJHQW ,�2 5HDG DQG :ULWH LQVWUXFWLRQV� ��

FRQILJXUDWLRQ� �� ��
VHWWLQJ VHTXHQFH� ��

WUDQVIHU
FRPPDQG FRGH� ���
SURJUDPPLQJ H[DPSOH IURP 3RVLWLRQ &RQWURO 8QLW WR 3&�

���� ���
W\SHV� ��
ZRUG DOORFDWLRQV� ��²���

'& UHOD\V� SURWHFWLRQ IRU� ��

GHFHOHUDWLRQ VWRS� ��� ��� ��

',3 VZLWFKHV� ��

GLUHFWLRQ� GHILQLWLRQ RI &: DQG &&:� ��

GZHOO WLPHV� �
DOORFDWLRQV IRU� ��
IRU SRVLWLRQLQJ DFWLRQV� ��

(
HQFRGHU FKDUDFWHULVWLFV� ��

HUURU FRGHV
GLVSOD\� �
23 FRGHV� ���²���
WUDQVPLVVLRQ� �

HUURU FRXQWHU� ��� ��

HUURUV
FRPPDQG�GDWD� ���� ���
FRPPXQLFDWLRQV� ���� ���
23 FRGHV� ���²���
SURFHVVLQJ� ���
V\VWHP� ���

H[WHUQDO LQSXWV� ��� ��

)
IODJV
DOORFDWLRQ� ��
FKDQJHV� ���²���
GXULQJ -2* RSHUDWLRQV� ���
GXULQJ RULJLQ VHDUFK� ���
GXULQJ SRVLWLRQLQJ� ���

HUURU FRGH� ���²���
,5 DUHD� ��
UHODWLRQVKLS ZLWK FRPPDQGV� ���
VWDWXV ���� ���²���
VWDWXV ���� ���²���
VWDWXV IODJ UHFHSWLRQ� ��
VWDWXV IRU HUURUV� ���
V\VWHP� ���²���
V\VWHP HUURU� ���²���
WUDQVLWLRQV� ��²���
W\SHV� ��²���

IURQW SDQHO� ��

*�+
JURXQGV� ��

KDUGZDUH HUURUV� ���
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,
,�2 FRQQHFWRU
SLQ OD\RXW� ��� ��²��
SRVLWLRQ RI LQSXWV DQG RXWSXWV� ��

LQGLFDWRUV
HUURU GLVSOD\V� ���
SRVLWLRQV� ��

LQGXFWLYH ORDGV� SURWHFWLRQ IRU� ��

LQSXWV DQG RXWSXWV
FLUFXLWU\� ��
SRVLWLRQ RQ ,�2 FRQQHFWRU� ��� ��²��

LQWHUSRODWLRQ FRGH� ��

0�1
0�' &RQQHFWRU� ��²��

1&����1&��� VHOHFWRU� ��

QRLVH� SUHFDXWLRQV IRU� ��

2
RULJLQ
FRPSHQVDWLRQ� ��� ���
VHDUFK� ��� ���
VHDUFK SDWWHUQV� ���

RULJLQ VHDUFK
DFFHOHUDWLRQ DQG GHFHOHUDWLRQ� ��
DGGUHVVHV IRU SDUDPHWHUV� ���
KLJK DQG ORZ VSHHG� ���
KLJK VSHHG� ��
ORZ VSHHG� ��

3
SDUDPHWHU
PXOWLSOLHU� ��
RULJLQ VHDUFK� ���

SDUDPHWHUV� �
DOORFDWLRQV� ��
QXPEHU SHU D[LV LQ 3RVLWLRQ &RQWURO 8QLW� �
RULJLQ FRPSHQVDWLRQ� ���
RULJLQ VHDUFK� ���
SRVLWLRQLQJ DFWLRQV� ��
URWDWLRQ GLUHFWLRQ� ��
VHWWLQJ� ��� ��
<ïD[LV� ��
]RQH VHWWLQJ� ��

SRVLWLRQ ILHOG VLJQ� ��� ��

SRVLWLRQLQJ� ��
LQWHUSRODWHG� ���
RSHUDWLRQV� ��
SXOVHV UHTXLUHG IRU VSHFLILF PRYHPHQW� ��

SRVLWLRQLQJ DFWLRQ HQDEOHG RU GLVHQDEOHG� ��

SRVLWLRQLQJ DFWLRQV� �� ��� ��
DEVROXWH RU LQFUHPHQWDO� ��
DFFHOHUDWLRQ RU GHFHOHUDWLRQ� ��
DOORFDWLRQV� ��
FLUFXODU DUF LQWHUSRODWLRQ� ���
FXUUHQW DGGUHVV� ���²���
GHWHUPLQDWLRQ� SRVLWLYH RU QHJDWLYH� ��
HQDEOHG RU GLVHQDEOHG� ��
LQWHUSRODWHG SRVLWLRQLQJ� ���
LQWHUSRODWLRQ� ��
SRVLWLRQ ILHOG VLJQ� ��
SURJUDP H[DPSOHV� ���
UHODWLRQ WR 657 FRPPDQGV� ���
ZRUGV DQG ILHOGV� ��

SRVLWLRQLQJ V\VWHP� GHVLJQ RI� ��
SRZHU FDEOHV� ��
SRZHU VXSSO\
OLQH QRLVH� ��
OLQHV� ��� ��

SURJUDPPLQJ H[DPSOHV
FRQWLQXRXV SRVLWLRQLQJ� ���
GDWD WUDQVPLVVLRQ IURP 3& WR 3RVLWLRQ &RQWURO 8QLW� ���
ODGGHU GLDJUDP� ���

GDWD WUDQVPLVVLRQ IURP 3RVLWLRQ &RQWURO 8QLW WR 3&� ���� ���
UHDGLQJ GDWD� ���
VHWWLQJ WKH FXUUHQW DGGUHVV� ���

SXOVH PXOWLSOLHU� ��
SXOVH UDWH� ��� ��

5
UHDU SDQHO� ��
UHOD\V� SURWHFWLRQ IRU� ��
URWDWLRQ GLUHFWLRQ SDUDPHWHUV� ��

6
VHPLFORVHGïORRS V\VWHP� ��
VHUYRFODPS� ��
VHUYRORFN� ��
VHUYRPRWRU GULYHUV� ��� ��� ��� ��� ��� ��
VROHQRLGV� SURWHFWLRQ IRU� ��
VSHHGV
DSSOLFDWLRQ� ��
FKDQJHV� IRU SRVLWLRQLQJ� ��
FXUUHQW DGGUHVV� ���
GDWD IRUPDW� ��
IRU SRVLWLRQLQJ DFWLRQV� ��
PD[LPXP� ��
QXPEHUV DQG DGGUHVVHV� ��
VHWWLQJ� ��

V\QFKURQRXV VWDUW HQDEOH� ��
V\VWHP FRQILJXUDWLRQ� ��
V\VWHP HUURUV� ���

7
7HDFKLQJ %R[� �� ��� ��� ��� ���
WULDO RSHUDWLRQ SURFHGXUH� ��
WURXEOHVKRRWLQJ� �
WURXEOHVKRRWLQJ� EDVLF SURFHGXUH IRU� ���
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:�=
ZLULQJ� SUHFDXWLRQV� ��

]RQHV
VHWWLQJ� ��
VSHFLI\LQJ RXWSXW� ��
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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
� -DQXDU\ ���� 2ULJLQDO SURGXFWLRQ
�$ -DQXDU\ ���� 3DJH ��� 2XWSXW � VHWWLQJ LQ WKH GLDJUDP IRU ([WHUQDO 2XWSXW &RQWURO FRU�

UHFWHG�

3DJH ��� 6HWWLQJV IRU DGGUHVVHV ��� WR ��� FRUUHFWHG�

3DJH ��� 6HWWLQJV IRU DGGUHVV ��� WR ��� FRUUHFWHG�

3DJHV ���� ���� 7KH ELW GDWD IURP X � �� WR X � ��� ZDV VKLIWHG GRZQ E\ RQH
URZ WR X � �� WR X ���� %LW GDWD IRU X � �� ZDV WKHQ DGGHG�

3DJH ���� 'DWD LQ ERWK WDEOHV FRUUHFWHG�
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