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��� 3HUIRUPDQFH VSHFLILFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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5HFHLYH WUDQVGXFHU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
7UDQVPLW WUDQVGXFHU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
7UDQVPLWWHU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HFHLYHU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� '$7$*5$0 )250$76 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QWURGXFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'HVFULSWLRQ RI WKH GDWDJUDPV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

0HVVDJH FRQWHQWV DQG GHILQLWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � �
��� 2XWSXW GDWDJUDPV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

,QWURGXFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6WDUW� 6WRS DQG 3DUDPHWHU RXWSXW ���� � � � � � � � � � � � � � � � � � � � � � �
6LPUDG �� SRVLWLRQ RXWSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6LPUDG �� SRVLWLRQ RXWSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6RXQG VSHHG SURILOH RXWSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
(0 ��� GHSWK RXWSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
(0 ���� DQG (0 ��� GHSWK RXWSXW ���� � � � � � � � � � � � � � � � � � � � � �
(0 �� GHSWK RXWSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6RQDU LPDJH DPSOLWXGH RXWSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � �
6RQDU LPDJH DPSOLWXGH 	 SKDVH RXWSXW ���� � � � � � � � � � � � � � � � � �
(0 ��� DPSOLWXGH RXWSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
)LOWHUHG KHDYH RXWSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3RVLWLRQ LQSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
*HQHUDO ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6LPUDG �� SRVLWLRQ LQSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
10($ ���� SRVLWLRQ LQSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6LPUDG �� SRVLWLRQ LQSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
0RWRUROD SRVLWLRQ LQSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
0LFURIL[ SRVLWLRQ LQSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
7ULPEOH SRVLWLRQ LQSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5:6/2' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ([WHUQDO FORFN LQSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
,QWURGXFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
1DYLWURQLF 6'&��� H[WHUQDO FORFN LQSXW ���� � � � � � � � � � � � � � � � � � �
:(03( ����� H[WHUQDO FORFN LQSXW ���� � � � � � � � � � � � � � � � � � � � �
10($ ���� ='$ H[WHUQDO FORFN LQSXW ���� � � � � � � � � � � � � � � � � � � �
,)5(0(5 H[WHUQDO FORFN LQSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � �
7ULPEOH H[WHUQDO FORFN LQSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
1(5& H[WHUQDO FORFN LQSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6RXQG VSHHG LQSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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6LPUDG ELQDU\ VRXQG VSHHG SURILOH LQSXW ���� � � � � � � � � � � � � � � � �
6LPUDG $6&,, VRXQG VSHHG SURILOH LQSXW ���� � � � � � � � � � � � � � � � � �
1DYLWURQLF 690��� VRXQG VSHHG SURILOH LQSXW ���� � � � � � � � � � � � � �
$SSOLHG 0LFURV\VWHPV /WG� 693���� ���� � � � � � � � � � � � � � � � � � � � � �

��� 5HPRWH UHTXHVW LQSXW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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5HIHUHQFHV
�7KH LQIRUPDWLRQ RQ WKLV SDJH LV LQWHQGHG IRU LQWHUQDO XVH�

'RFXPHQWV
6HFW 7LWOH /RF� )LOH 3�QR�5HY

�� &RPSOHWH ERRN ������ �'

'RFXPHQW KLVWRU\

5HY�$ 2ULJLQDO LVVXH

5HY�% 1HZ VRIWZDUH YHUVLRQV� $OO VHFWLRQV UH��ZULWWHQ� 5HIHU WR (QGU� PHOG�
' ���� 6HFWLRQV �� 2SHUDWLRQDO 3URFHGXUHV DQG �� %RWWRP 'HWHFWRU
8QLW QRW LQFOXGHG�

5HY�& 6HFWLRQ �� $SSHQGLFHV DGGHG WR OLVW RI FRQWHQWV� 1HZ GRFXPHQWV LQ�
FOXGHG LQ VHFWLRQV � DQG �� 'RFXPHQW UHYLVLRQV WDEOH XSGDWHG�

5HY�' 0DMRU FKDQJH WR WKH PDQXDO� $OO GRFXPHQW PRGXOHV UHPRYHG WR FUHDWH
D FRPSOHWH ERRN� 6RIWZDUH GHVFULSWLRQV FKDQJHG WR FRYHU YHUVLRQ 238
��[ � %'8 ���[� 5HIHU WR (0 ������'�
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��� ,QWURGXFWLRQ
7KH .RQJVEHUJ 6LPUDG (0 �� LV D KLJK UHVROXWLRQ �� N+]
PXOWLEHDP HFKR VRXQGLQJ V\VWHP� GHVLJQHG WR RSHUDWH LQ ZDWHUV
IURP OHVV WKDQ �� P WR IXOO RFHDQ GHSWK ������ P�� 7KH
EHDPZLGWK LV ���� E\ ���� ZLWK D VZDWK ZLGWK RI XS WR ��� WLPHV
ZDWHU GHSWK DQG �� EHDPV� $ GXDO YHUVLRQ� WKH (0 ��'� H[WHQGV
WKHPD[LPXP FRYHUDJH WR ��� WLPHV ZDWHU GHSWK ZLWK ��� EHDPV�
7KH V\VWHP LV UROO�� DQG SLWFK��VWDELOL]HG DQG WKH DGYDQFHG VLJQDO
SURFHVVLQJ DOORZV WKH GHSWK WR EH FDOFXODWHG ZLWK DQ DFFXUDF\ LQ
WKH RUGHU RI �� WR �� FP RU ����� RI WKH GHSWK�

7KH (0 �� GHVLJQ LV EDVHG RQ WKH H[SHULHQFH REWDLQHG ZLWK WKH
.RQJVEHUJ 6LPUDGPXOWLEHDP HFKR VRXQGHU (0 ���� 7KLV UHIHUV
HVSHFLDOO\ WR WKH XVH RI LQWHUIHURPHWULF VLJQDO SURFHVVLQJ IRU
GHWHUPLQLQJ WKH WUDQVGXFHU��WR��VHD IORRU GLVWDQFH IRU HDFK EHDP�
WR WKH SULQFLSOHV XVHG WR FRPSHQVDWH IRU YHVVHO PRWLRQ DQG UD\
EHQGLQJ HIIHFWV FDXVHG E\ VRXQG VSHHG YDULDWLRQV WKURXJK WKH
ZDWHU FROXPQ� DQG WR WKH RSHUDWRU FRQWURO DQG GDWD VWRUDJH
V\VWHPV�

7KH (0 �� LV D FRPSOHWH VXUYH\LQJ V\VWHP ZKHQ VXSSOHPHQWHG
E\ WKH .RQJVEHUJ 6LPUDG 0HUOLQ ORJJLQJ DQG GDWD SUHVHQWDWLRQ
V\VWHP� DQG SRVLWLRQ� YHVVHO PRWLRQ DQG VRXQG VSHHG SURILOH
VHQVRU� 7KH EXLOW��LQ VRIWZDUH WUDQVODWHV UDZ GHWHFWHG UDQJHV WR
VRXQGLQJ GHSWKV DQG SRVLWLRQV RQ WKH VHDEHG LQ UHDO WLPH�
SUHVHQWV WKH GDWD WR WKH RSHUDWRU IRU TXDOLW\ FRQWURO� DQG PDNHV
WKHPDYDLODEOH RQ(WKHUQHW IRU ORJJLQJ DQG IXUWKHU LQVSHFWLRQ DQG
XVH�

7KH WUDQVGXFHU FRPSRQHQWV DQG HOHFWURQLF FLUFXLW ERDUGV KDYH
EHHQ VKRZQ WR EH YHU\ UHOLDEOH� ZKLFK LV DV H[SHFWHG DV WKH\ DUH
HLWKHU XVHG LQ RWKHU .RQJVEHUJ 6LPUDG VRQDU SURGXFWV� RU
GHYHORSHG XVLQJ WKH VDPH SULQFLSOHV DV HPSOR\HG LQ RWKHU
.RQJVEHUJ 6LPUDG HTXLSPHQW�
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7UDQVFHLYHU

8QLW�

��Controller
- Transmitter

(0���

2SHUDWRU�&RQVROH�

- Operator Unit
- Bottom Detector Unit
- Colour display

(0���

3UHDPSOLILHU

8QLW�

- Receiver

&)�����'LVSOD\�8QLW

 for the Bottom Detector
Unit

7UDQVPLW�WUDQVGXFHU�DUUD\

5HFHLYH�WUDQVGXFHU�DUUD\

( C D 3 6 2 B )

Internal ethernet

External ethernet

(CD3407)

,QWHUIDFHV�

- Position system
- Sound speed

- Clock
- Trigger in/out

- Clock synchronization

,QWHUIDFHV�

- Attitude
(heave, roll and pitch)

- Sound speed at
transducer
- Heading
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)LJXUH � 7\SLFDO (0 �� V\VWHP FRQILJXUDWLRQ
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��� (0 �� V\VWHP GHVFULSWLRQ

6\VWHP FRPSRVLWLRQ
7KH (0 �� LV FRPSRVHG RI
� WUDQVPLW DQG UHFHLYH WUDQVGXFHU DUUD\V
� WUDQVPLWWHU VXE��V\VWHP
� UHFHLYHU VXE��V\VWHP LQFOXGLQJ�

�� EHDPIRUPHU
�� VSHFLDO GLJLWDO VLJQDO SURFHVVRUV

� %RWWRP 'HWHFWRU 8QLW
� 2SHUDWRU 8QLW ZLWK�

�� H[WHUQDO LQWHUIDFHV IRU GDWD LQSXW DQG RXWSXW RQ VHULDO OLQH
DQG (WKHUQHW

7KH WUDQVPLWWHU DQG UHFHLYHU VXE��V\VWHPV DUH SK\VLFDOO\
FRQWDLQHG LQ D 3UHDPSOLILHU 8QLW DQG D 7UDQVFHLYHU 8QLW� 7KH
2SHUDWRU 8QLW LV FRQWDLQHG LQ DQ 2SHUDWRU &RQVROH� 7KH (0 ��'
LV EDVLFDOO\ WZR VLQJOH V\VWHPV H[FHSW IRU WKH2SHUDWRU8QLWZKLFK
LV FRPPRQ�

$OVR LQFOXGHG ZLWK H[LVWLQJ V\VWHPV PD\ EH XQLWV VXFK DV�
� 4XDOLW\ $VVXUDQFH 8QLW
� 6RQDU ,PDJLQJ 8QLW
� WUDFN SORWWHU
� UHFRUGHU�SULQWHUV
� GDWD VWRUDJH GHYLFH�V�

7KH (0 �� PD\ DOVR EH GHOLYHUHG LQFOXGLQJ WKH IROORZLQJ
ZRUNVWDWLRQ EDVHG VRIWZDUH�
� GDWD ORJJLQJ V\VWHP �0HUPDLG�
� UHDOWLPH GLVSOD\ V\VWHP �0HUOLQ�
� SRVW��SURFHVVLQJ V\VWHP �1HSWXQH�

7UDQVGXFHU DUUD\V

$UUD\V
7KH (0 �� XVHV VHSDUDWH WUDQVGXFHU DUUD\V IRU UHFHSWLRQ DQG
WUDQVPLVVLRQ� 7KHVH DUH PRXQWHG LQ IUDPHV EROWHG WR WKH KXOO LQ
´7µ RU ´/µ FRQILJXUDWLRQV �0LOO·V &URVV�� 7KH DUUD\V DUH
FRQVWUXFWHG IURP LQGLYLGXDO WUDQVGXFHU PRGXOHV� :KLOH WKH
LQGLYLGXDO FHUDPLF HOHPHQWV DUH LGHQWLFDO� WKH UHFHLYH DQG
WUDQVPLW PRGXOHV DUH GLIIHUHQW GXH WR GLIIHUHQW VFDQ DQJOH
UHTXLUHPHQWV� (DFK PRGXOH KDV RQH ���� P OHQJWK RI FDEOH ZLWK
LQGLYLGXDO FRQQHFWLRQV WR HDFK HOHPHQW LQ WKH PRGXOH� ,I
DGGLWLRQDOSURWHFWLRQ LV UHTXLUHG� HDFK DUUD\PD\KDYH DQ DFRXVWLF
7LWDQLXP ZLQGRZ PRXQWHG LQ IURQW RI LW�
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,Q WKH (0 �� RQH VHW RI WUDQVGXFHU DUUD\V LV XVHG� DQG WKH DUUD\V
DUHPRXQWHG KRUL]RQWDOO\� ,Q WKH (0 ��'DGXDO VHW RI WUDQVGXFHU
DUUD\V LV XVHG� DQG WKH DUUD\V DUH WLOWHG WR HDFK VLGH RI WKH VKLS ����
LV WKH RSWLPXP WLOW DQJOH� EXW RWKHU DQJOHV ZKLFK PD\ HDVH
LQVWDOODWLRQ DFFRUGLQJ WR KXOO VKDSH� PD\ EH XVHG��

7KH VKRUW UHFHLYH DUUD\ LV EHQHILFLDO ZLWK UHJDUGV WR LQVWDOODWLRQ�
DQG GHVSLWH LWV EURDG EHDPZLGWK DWKZDUWVKLSV� DFFXUDF\ LV
PDLQWDLQHG GXH WR WKH SKDVH GHWHFWLRQ� 7KH QDUURZ IRUH��DQG��DIW
EHDPZLGWK RI WKH WUDQVPLW DUUD\ LV YHU\ LPSRUWDQW WR DFKLHYH
KLJK DFFXUDF\ DQG UHVROXWLRQ� EXW WKH DUUD\ OHQJWK WKLV UHTXLUHV
XVXDOO\ GRHV QRW FDXVH LQVWDOODWLRQ SUREOHPV�

7UDQVPLW PRGXOH
� $ WUDQVPLW PRGXOH FRQWDLQV �� HOHPHQWV LQ D �[�

FRQILJXUDWLRQ�
� �� PRGXOHV FRQWDLQLQJ D WRWDO RI ��� HOHPHQWV PDNH XS WKH

WUDQVPLWWHU DUUD\� ZKLFK KDV D WRWDO OHQJWK RI ��� P�
� 7KH WUDQVPLW DUUD\PXVW EHPRXQWHG SDUDOOHO WR WKH NHHO RI WKH

YHVVHO�

� 7KH EHDPZLGWK LV ���� LQ WKH IRUH��DQG��DIW GLUHFWLRQ

5HIHU WR WKH 7HFKQLFDO VSHFLILFDWLRQV FKDSWHU RQ SDJH ��� IRU IXUWKHU
LQIRUPDWLRQ�

5HFHLYH PRGXOH
� $ UHFHLYH PRGXOH FRQWDLQV �� HOHPHQWV LQ D �[� FRQILJXUDWLRQ�
� �� VXFK PRGXOHV FRQWDLQLQJ D WRWDO RI ��� HOHPHQWV PDNH XS

WKH UHFHSWLRQ DUUD\� ZKLFK KDV D WRWDO OHQJWK RI ��� P�
� 7KH UHFHLYH DUUD\ PXVW EH PRXQWHG DW ��� WR WKH YHVVHO·V NHHO

� 7KH EHDPZLGWK LV ���� DWKZDUWVKLSV DQG ��� LQ WKH
IRUH��DQG��DIW GLUHFWLRQ�

5HIHU WR WKH 7HFKQLFDO VSHFLILFDWLRQV FKDSWHU RQ SDJH ��� IRU IXUWKHU
LQIRUPDWLRQ�

6RXQG VSHHG VHQVRU
$OO WKH EHDPV LQ WKH (0 �� DUH VWHHUHG� DQG WR GR WKLV FRUUHFWO\
UHTXLUHV WKH VRXQG VSHHG DW WKH WUDQVGXFHU WR EH NQRZQ� 7KLV LV
HVSHFLDOO\ LPSRUWDQW IRU WKH (0 ��'� $ VRXQG VSHHG VHQVRU LV
WKHUHIRUH XVHG WR FRQWLQXRXVO\ PHDVXUH WKH VRXQG VSHHG LQ WKH
ZDWHU DW WKH WUDQVGXFHU� ,WV RXWSXW LVPRQLWRUHG DQG LV XVHG LQ WKH
EHDPIRUPLQJ FDOFXODWLRQV� 6XFK D VHQVRU UHTXLUHV UHJXODU
FOHDQLQJ� DQG D JRRG LQVWDOODWLRQ PHWKRG LV WR PRXQW WKH XQLW LQ
D WDQN DERYH WKHZDWHU OLQHZKHUH LW LV HDVLO\ DFFHVVLEOH� 6HDZDWHU
FDQ WKHQ EH SXPSHG WKURXJK WKH WDQN IURP DQ LQOHW QHDU WKH
WUDQVGXFHUV�
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5HFHLYHU VXE��V\VWHP

2YHUYLHZ
7KH UHFHLYHU VXE��V\VWHP FRQVLVWV RI�
� DQDORJXH SUHDPSOLILHUV
� $�' FRQYHUWHUV
� D GLJLWDO EHDPIRUPHU
� GLJLWDO VLJQDO SURFHVVRUV

7KH DQDORJXH SDUWV DUH FRQWDLQHG LQ D VHSDUDWH 3UHDPSOLILHU8QLW�
ZKLOH WKH GLJLWDO SDUWV DUH FRQWDLQHG LQ WKH 7UDQVFHLYHU 8QLW�

3UHDPSOLILHU 8QLW
7KH ��� WUDQVGXFHU VLJQDOV �� RQH IRU HDFK HOHPHQW �� DUH IHG WR
VWDYH WUDQVIRUPHUV LQ WKH 3UHDPSOLILHU 8QLW� 7KLV XQLW ILUVW
SURGXFHV RQH VWDYH VLJQDO IRU HYHU\ OLQH RI ILYH HOHPHQWV� 7KH ��
VWDYH VLJQDOV DUH WKHQ IHG WR LQGLYLGXDO WKLFN��ILOP SUHDPSOLILHUV�
(DFK FKDQQHO KDV D VZLWFKDEOH DWWHQXDWRU QHWZRUN� DQG D
VWHHUDEOH JDLQ�

� 7KH JDLQ �79*� LV FRQWUROOHG E\ WKH GLJLWDO VLJQDO SURFHVVRUV LQ
WKH 7UDQVFHLYHU 8QLW LQ UHDOWLPH�

� 7KH G\QDPLF 79* UDQJH IRU HDFK FKDQQHO LV �� G%�
� 7KH 79* UXQ LV EDVHG RQ WKH VRQDU HTXDWLRQ DV JLYHQ EHORZ�

7KH H[SHFWHG EDFNVFDWWHULQJ VWUHQJWKV RI WKH QRUPDO LQFLGHQFH
DQG WKH RXWHUPRVW EHDPV DUH HVWLPDWHG IURP SUHYLRXV SLQJV DV LV
WKH GHSWK� $ OLQHDU LQWHUSRODWLRQ LV GRQH EHWZHHQ WKH QRUPDO
LQFLGHQFH DQG RXWHUPRVW UHJLRQ� EHIRUH WKH DQDORJXH RXWSXW
VLJQDOV IURP WKH SUHDPSOLILHUV DUH FRKHUHQWO\ VDPSOHG DQG
FRQYHUWHG IURP DQDORJXH WR GLJLWDO IRUPDW�
)LQDOO\� WKH GDWD DUH WUDQVIHUUHG WR WKH 7UDQVFHLYHU 8QLW�

7UDQVFHLYHU 8QLW
7KH 7UDQVFHLYHU 8QLW FRQWDLQV WKUHH VXE��UDFNV� RQH HDFK IRU�
� UHFHSWLRQ �WKH GLJLWDO SDUW�
� WUDQVPLVVLRQ
� WKH XQLW·V PDLQ SRZHU VXSSOLHV
7KH FRPSXWHUV XVHG LQ WKH 7UDQVFHLYHU 8QLW DUH VSHFLDO GLJLWDO
VLJQDO SURFHVVRUV RI .RQJVEHUJ 6LPUDG GHVLJQ DQG LQFOXGH
LQWHUIDFHV IRU�
� PRWLRQ VHQVRU
� KHDGLQJ VHQVRU
� WUDQVGXFHU GHSWK VRXQG VSHHG VHQVRU
7KH LQWHUIDFH W\SH GHOLYHUHG LV LQ DFFRUGDQFH ZLWK LQVWDOODWLRQ
UHTXLUHPHQWV� DQDORJXH� V\QFKUR DQG VHULDO LQWHUIDFHV DUH DOO
SRVVLEOH�
7KH UHFHSWLRQ SURFHVVLQJ VWDJHV FRQVLVW RI�
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� EHDPIRUPLQJ ZLWK UROO FRPSHQVDWLRQ
� GLJLWDO ILOWHULQJ
� FDOFXODWLRQ RI EHDP DPSOLWXGH DQG SKDVH IRU �� EHDPV
� WUDQVPLVVLRQ RIGDWD WKURXJK WZR(WKHUQHW FRD[LDO FDEOHV WR WKH

%RWWRP 'HWHFWRU 8QLW�
�� UDZ GDWD
�� YHUWLFDO UHIHUHQFH XQLW GDWD
�� J\URFRPSDVV GDWD

(DFK WUDQVPLW WUDQVGXFHU HOHPHQW LV XQGHU WKH GLUHFW FRQWURO RI D
WUDQVPLWWHU VLJQDOSURFHVVRU WKURXJK LQGLYLGXDO WKLFN��ILOPSRZHU
DPSOLILHUV� 7KH EHDP LV VKDSHG E\ WKLV SURFHVVRU E\ VHWWLQJ WKH
UHODWLYH SKDVHV EHWZHHQ WKH DPSOLILHU VLJQDOV DQG E\ DPSOLWXGH
VKDGLQJ XVLQJ SXOVH ZLGWK PRGXODWLRQ� 7KH VRXQGHU IUHTXHQF\
LV DOVRJRYHUQHGE\ WKH VDPHSURFHVVRU� 7KH FRQWURO VLJQDOV IRU WKH
��� WUDQVPLWWHU SRZHU DPSOLILHUV DUH FDOFXODWHG E\ WKH VLJQDO
SURFHVVRU� 0RGH� UROO� SLWFK DQG VRXQG VSHHG DUH XVHG DV LQSXW
SDUDPHWHUV�

%RWWRP 'HWHFWRU DQG 2SHUDWRU 8QLWV

2YHUYLHZ
,Q WKH %RWWRP 'HWHFWRU DQG 2SHUDWRU 8QLWV� �����
PLFURFRPSXWHUV RQ DQ LQGXVWU\ VWDQGDUG EXV �,6$� DUH XVHG� 7KH
FRPSXWHUV UXQ DQ ,QWHO UHDOWLPH RSHUDWLQJ V\VWHP �L50;� ZKLFK
WDNHV IXOO DGYDQWDJH RI WKH ����� PLFURSURFHVVRU DQG LV DEOH WR
KDQGOH WKH KLJK GDWD UDWHV JHQHUDWHG E\ WKH (0 ��� 0RVW RI WKH
VRIWZDUH LV ZULWWHQ LQ D KLJK OHYHO ODQJXDJH� HLWKHU & RU 3/�0�
PDNLQJ LW HDV\ WR LQWHUIDFH ZLWK RWKHU HTXLSPHQW RU PRGLI\ DV
PRUH SRZHUIXO SURFHVVRUV EHFRPH DYDLODEOH� 7KH WZR XQLWV DUH
LQWHUFRQQHFWHG ZLWK (WKHUQHW�

%RWWRP 'HWHFWRU 8QLW
7KH %RWWRP'HWHFWRU 8QLW XVHV WKH UDZ GDWD IURP WKH 7UDQVFHLYHU
8QLW WR GHULYH WKH UDQJHV WR WKH ERWWRP LQ HDFK EHDP� ,W KDV D
�� LQFK FRORXU GLVSOD\ DQG DPHQX V\VWHPRSHUDWHG YLD D MR\VWLFN
RQ WKH GLVSOD\�
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3RZHU��RQ DQG RSHUDWRU HQWU\

'XULQJ QRUPDO FRQGLWLRQV� RSHUDWRU HQWU\ LV XVXDOO\ RQO\
UHTXLUHG DW SRZHU��RQ� +RZHYHU� LI WKH V\VWHP LV HTXLSSHG ZLWK
DQ ´LFH ZLQGRZµ WR SURWHFW WKH WUDQVGXFHU DUUD\V� WKLV VKRXOG EH
HQWHUHG�$OVR� WKH WZR%RWWRP'HWHFWRU8QLWV RI WKH(0 ��'PXVW
EH VHW XS IRU SRUW DQG VWDUERDUG DQG IRU V\QFKURQL]DWLRQ�� $IWHU
WKH SRZHU��RQ WKH %RWWRP 'HWHFWRU 8QLW LV XVXDOO\ UHPRWHO\
FRQWUROOHG IURP WKH 2SHUDWRU 8QLW�

'LVSOD\

2Q WKH FRORXU GLVSOD\ RI WKH %RWWRP 'HWHFWRU 8QLW� WKH IROORZLQJ
GDWD LV VKRZQ SLQJ��E\��SLQJ�
� UHFHSWLRQ WUDQVGXFHU VWDYH DPSOLWXGHV YHUVXV WLPH
� EHDP DPSOLWXGH DQG SKDVH YHUVXV WLPH
� EHDP GHWHFWLRQ SDUDPHWHUV
� ERWWRP EDFNVFDWWHULQJ VWUHQJWK IRU DOO EHDPV
� D PHDVXUH RI EHDP LQFLGHQFH DQJOHV DFURVVWUDFN

7KH VWDYH DPSOLWXGHV DUH YHU\ XVHIXO LQ DVVHVVLQJ SRVVLEOH
DHUDWLRQ� DQG WKHEHDPDPSOLWXGHDQGSKDVHGLVSOD\ FOHDUO\ VKRZ
WKH HIIHFWV RI LQWHUIHUHQFH IURP RWKHU DFRXVWLF VRXUFHV� 7KH RWKHU
GLVSOD\V DUH QRUPDOO\ RQO\ XVHG IRU WHVW SXUSRVHV�

7KH %XLOW��LQ 7HVW (TXLSPHQW �%,7(� V\VWHP LV UXQ IURP WKH
%RWWRP 'HWHFWRU 8QLW DQG LV PDLQO\ XVHG IRU WHVW RI WKH
7UDQVFHLYHU 8QLW�

2SHUDWRU 8QLW
7KH2SHUDWRU8QLWPDNHV ILQDOGDWD FRQYHUVLRQ IURPEHDPUDQJHV
WR SRVLWLRQ DQG GHSWKV RQ WKH VHDEHG� DQG LQWHUIDFHV WR RWKHU
V\VWHPV LQ WKH VKLS� 7KH 2SHUDWRU 8QLW KDV�
� D PHQX V\VWHP WR FRQWURO DOO VHWWLQJV DQG RSHUDWLRQV RI WKH

VRXQGHU
� GLVSOD\V�

�� DFURVVWUDFN GHSWK SURILOH RI WKH ODVW SLQJ

�� DORQJWUDFN GHSWK SURILOH RI DQ\ VHOHFWHG EHDP

�� DWWLWXGH� KHDGLQJ� DQG SRVLWLRQ GDWD

(FKR GDWD IURP RQH VHOHFWHG EHDP PD\ EH FKRVHQ WR JLYH DQ
HFKRJUDP UHSUHVHQWDWLRQ LQ WKDW EHDP� RU EHDP DPSOLWXGH DQG
SKDVH GDWD PD\ EH VKRZQ DV D IXQFWLRQ RI WLPH� SLQJ E\ SLQJ�

�� ([FHSW IRU WKH V\QFKURQL]DWLRQ RI WKH WUDQVPLW SXOVHV� RSHUDWLQJ
PRGH� DQG LQWHUQDO FORFNV� WKH WZR VLGHV RI WKH (0 ��' RSHUDWH
LQGHSHQGHQWO\� DQG LI V\QFKURQL]DWLRQ LV WXUQHG RII� WKH\ DUH FRP�
SOHWHO\ LQGHSHQGHQW�
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7LPH WDJJLQJ

7KH 2SHUDWRU 8QLW ZLOO XVXDOO\ UHFHLYH SRVLWLRQ GDWD IURP DQ
H[WHUQDO V\VWHP� WLPH��WDJ WKLV GDWD DFFXUDWHO\� DQG WUDQVPLW WKH
SRVLWLRQ� GHSWK DQG VHDEHG LPDJH GDWD RQ DQ H[WHUQDO (WKHUQHW WR
D ORJJLQJ V\VWHP�

&ORFN UHVROXWLRQ IRU WLPH��WDJJLQJ LV ����� VHFRQG� ,W LV SRVVLEOH
WR FRQQHFW WKH 2SHUDWRU 8QLW WR DPDVWHU VXUYH\ FORFN RQ ERDUG WR
V\QFKURQL]H LWV FORFN ZLWK WKH VXUYH\ FORFN RI RWKHU V\VWHPV�

6RXQG VSHHG SURILOH

7KH VWDQGDUG VRXQG VSHHG SURILOH SUREH �WKH $SSOLHG
0LFURV\VWHPV /WG� 693����� PD\ EH UHDG GLUHFWO\ LQWR WKH
2SHUDWRU 8QLW DIWHU D PHDVXUHPHQW� $OWHUQDWLYHO\� D SURILOH PD\
EH SUHSDUHG RQ DQ H[WHUQDO FRPSXWHU DQG WUDQVIHUUHG WR WKH
2SHUDWRU 8QLW� HLWKHU RYHU WKH (WKHUQHW RU RQ VHULDO OLQH� 6RXQG
VSHHGVPD\ DOVR EH HQWHUHG� HGLWHG� DQG GLVSOD\HGGLUHFWO\ RQ WKH
2SHUDWRU 8QLW� ,Q WKH VRXQG VSHHG UD\ EHQGLQJ FDOFXODWLRQV�
VRXQG VSHHGV IRU XS WR ��� GLIIHUHQW XVHU��GHILQHG GHSWKV DUH
XVHG�

7UDFN SORWWHU � SULQWHU

7KH 2SHUDWRU 8QLW PD\ GULYH DQ RSWLRQDO WUDFN SORWWHU ZKLFK
JLYHV D FRYHUDJH SORW LQ JHRJUDSKLFDO FRRUGLQDWHV� 7KH WUDFN
SORWWHU VKRZV WKH DUHD WKDW KDV EHHQ VXUYH\HG RQ XS WR $� VL]H
SDSHU �GHSHQGLQJ RQ SORWWHU W\SH�� ,W ZLOO UHYHDO DQ\ JDSV LQ WKH
FRYHUDJH� DQG LV WKXV D YHU\ XVHIXO VXUYH\ WRRO� 7KH SORWWHU ZLOO
ILUVW GUDZ D FRRUGLQDWH JULG DFFRUGLQJ WR \RXU VSHFLILFDWLRQ� DQG
ZLOO WKHQ GUDZ LQ RQH OLQH SHU SLQJ� (DFK OLQH UHSUHVHQWV WKH OLQH
RQ WKH VHD IORRU FRYHUHG E\ WKDW SLQJ� VR WKDW DV WKH VKLS PRYHV�
D FRUULGRU RU ´VZDWKµ LV PDUNHG�

$Q HFKRJUDP RI DQ\ EHDPPD\ DOVR EH GLVSOD\HG DQG SULQWHG RQ
DQ+33DLQW-HW� 7KH 3DLQW-HWPD\ DOVR EH XVHG IRU KDUGFRS\ RI WKH
2SHUDWRU 8QLW VFUHHQ�
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��� (0 �� LPSOHPHQWDWLRQ

2SHUDWLQJ PRGHV
7KH WUDQVPLW IDQ LV UROO�� DQG SLWFK��VWDELOL]HG� DQG LQ GHHS PRGH
LW LV VSOLW LQ ILYH ��� RQ WKH (0 ��'� VHSDUDWH VHFWRUV WRPD[LPL]H
VRXUFH OHYHO DQG KHQFH FRYHUDJH� 7KH UHFHLYH EHDPV DUH
UROO��VWDELOL]HG DQG WKH UHFHLYH EHDPIRUPLQJ LV GRQH WKURXJK D
FRPELQDWLRQ RI WLPH GHOD\V DQG SKDVH LQWHUSRODWLRQ� (LWKHU
HTXLGLVWDQW DQG HTXLDQJOH EHDP VSDFLQJ PD\ EH FKRVHQ E\ WKH
RSHUDWRU�

7ZR GHSWK PRGHV ZLWK GLIIHUHQW SXOVH OHQJWKV DUH LPSOHPHQWHG
DV GHVFULEHG LQ 7DEOH � EHORZ�

0RGH 'HSWK 3XOVH OHQJWK
6KDOORZ ������� P �(0 ��'�

��������� P �(0 ���
� PV

'HHS ���������� P �� PV

7DEOH � (0 �� 'HSWK PRGHV

7KH FRYHUDJH DFKLHYHG ZLOO GHSHQG RQ WKH YHUVLRQ� DQG LQ
DFFRUGDQFH ZLWK WKH UDQJH FDSDELOLWLHV JLYHQ E\ WKH VRQDU
HTXDWLRQ� 7\SLFDO FRYHUDJH LV DV GHVFULEHG LQ 7DEOH � EHORZ�

6\VWHP 'HSWK &RYHUDJH
(0 ��' 6KDOORZ ZDWHUV ��� [ ZDWHU GHSWK

!���� P DW DERXW �� NP
(0 �� 7R DSSUR[� ���� P ��� [ ZDWHU GHSWK

'HHS ZDWHUV XS WR �� NP

7DEOH � (0 �� &RYHUDJH

7KH (0 �� KDV WKUHH VHFWRUV ZLWK HTXLGLVWDQW EHDP VSDFLQJ
DYDLODEOH LQ LWV GHHS PRGH� DOO ZLWK �� EHDPV�

� ����
� ����
� ���

7KHKRUL]RQWDOEHDPVSDFLQJ DQGGHSWK FDSDELOLW\ RI WKHVH VHFWRUV
DUH VKRZQ LQ 7DEOH � EHORZ�

1RWH WKDW WKH FRYHUDJHDQGGHSWK FDSDELOLW\ RI WKH ���� VHFWRUPD\
EH UHGXFHG LI WKHYHVVHO·V UROO LV H[FHVVLYH� DQG WKHGHSWK FDSDELOLW\
PD\ YDU\ DFFRUGLQJ WR WKH ERWWRP FRQGLWLRQV�

$QJXODU
VHFWRU

0D[LPXP
FRYHUDJH

8VDEOH
GHSWK UDQJH

+RUL]RQWDO
EHDP VSDFLQJ

���� ��� [ GHSWK �������� P ����� [ GHSWK
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���� ��� [ GHSWK ���������� P ����� [ GHSWK
��� � [ GHSWK ����������� P ����� [ GHSWK

7DEOH � (0 �� HTXLGLVWDQW EHDP VSDFLQJ

7KH (0 ��' KDV ILYH GLIIHUHQW VHFWRUV ZLWK HTXLGLVWDQW EHDP
VSDFLQJ DYDLODEOH LQ LWV GHHS PRGH� DOO ZLWK ��� EHDPV�

� ����
� ����
� ����
� ����
� ���

7KHKRUL]RQWDOEHDPVSDFLQJ DQGGHSWK FDSDELOLW\ RI WKHVH VHFWRUV
DUH VKRZQ LQ 7DEOH � EHORZ�

1RWH WKDW WKH FRYHUDJHZLOO QRW EH UROOGHSHQGHQW DV IRU WKH(0 ���
EXW GHSWK FDSDELOLW\ PD\ YDU\ ZLWK GLIIHUHQW ERWWRP FRQGLWLRQV�

$QJXODU
VHFWRU

0D[LPXP
FRYHUDJH

8VDEOH
GHSWK UDQJH

+RUL]RQWDO
EHDP VSDFLQJ

���� ��� [ GHSWK �������� P ����� [ GHSWK
���� ��� [ GHSWK ���������� P ����� [ GHSWK
���� ��� [ GHSWK ���������� P ����� [ GHSWK
���� ��� [ GHSWK ���������� P ����� [ GHSWK
��� ��� [ GHSWK ����������� P ����� [ GHSWK

7DEOH � (0 ��' HTXLGLVWDQW EHDP VSDFLQJ

7KH (0 �� KDV EHHQ GHVLJQHG ZLWK HDVH RI RSHUDWLRQ LQ PLQG�
8VXDOO\� WKH V\VWHP RSHUDWHV ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�
WUDFNLQJ WKH ERWWRP DQG FKDQJLQJ PRGHV DV UHTXLUHG� 8SRQ
VWDUWXS RU LQ FDVH WKH ERWWRP LV ORVW� ZKLFK PD\ KDSSHQ IRU
H[DPSOH LI DLU LV WUDSSHG EHQHDWK WKH WUDQVGXFHU� WKH V\VWHP
UHFRYHUV WKH ERWWRP DXWRPDWLFDOO\�

7KH RSHUDWLQJ IUHTXHQF\ RI WKH (0 �� LV �� N+]� $W WKLV
IUHTXHQF\� WKH DEVRUSWLRQ FRHIILFLHQW LV LQ WKH UDQJH RI
�������� G%�NP� YDU\LQJ ZLWK GHSWK DQG WHPSHUDWXUH� 7\SLFDO
PHDQ YDOXHV WKURXJK WKH ZDWHU FROXPQ DUH�

� ��� G%�NP YHU\ GHHS ZDWHUV� � � � � � � � � � � � � � � � � � � � � � � � � �
� �������� G%�NP WR ���� P LQ HTXDWRULDO ZDWHUV� � � � � � � � � � �

'XH WR WKH ORZ IUHTXHQF\� ZKLFK LV UHTXLUHG IRU D JRRG FRYHUDJH
LQ GHHS ZDWHUV� LW LV SRVVLEOH WKDW XQGHU VRPH VSHFLDO ERWWRP
FRQGLWLRQV� WKH VRXQG SXOVH ZLOO SHQHWUDWH LQWR WKH WRS OD\HU
ZLWKRXW DSSUHFLDEOH DWWHQXDWLRQ� FDXVLQJ WKH PHDVXUHG GHSWK WR
EH WRR ODUJH� 7KH DWWHQXDWLRQ RI WKH ERWWRP FDQ XVXDOO\ EH JLYHQ
DV NIZKHUH�
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I LV IUHTXHQF\ LQ N+]

N LV D ERWWRP��GHSHQGHQW FRQVWDQW �XVXDOO\� � G%�P�

)RU ILQH VLOW ZLWK YHU\ KLJK SRURVLW\� L�H� ODUJH ZDWHU FRQWHQW
�!����� N���� G%�P RU HYHQ OHVV� JLYLQJ D WZR��ZD\ DEVRUSWLRQ
RI ��� G%�P RU OHVV� FDXVLQJ SHQHWUDWLRQ� 7KLV HIIHFW LV PRVW
SURPLQHQW ZLWK DPSOLWXGH GHWHFWLRQ DW D QRQ��]HUR LQFLGHQFH
DQJOH� 3KDVH GHWHFWLRQ LV QRW YHU\PXFK DIIHFWHG� VR LQ WKH (0 ���
WKLV HIIHFW ZLOO XVXDOO\ RQO\ EH VHHQ LQ VKDOORZ ZDWHUV�

5D\EHQGLQJ
7KH UD\EHQGLQJ LV FDOFXODWHG WKURXJK WDEOH ORRN��XS� 7KH VRXQG
VSHHG DW WKH WUDQVGXFHUV� HLWKHUPHDVXUHG RU HQWHUHGPDQXDOO\� LV
XVHG IRU WKH GHWHUPLQDWLRQ RI EHDP DQJOHV DQG PD\ DOVR EH XVHG
WR GHWHUPLQH DQ LQLWLDO UD\EHQGLQJ�



.RQJVEHUJ 6LPUDG (0 ��

�� �������'

��� 6\VWHP WKHRU\ DQG HUURU VRXUFHV

&RQYHQWLRQDO WHFKQLTXHV
$ VLQJOH EHDP HFKR VRXQGHU REWDLQV GHSWK E\PHDVXULQJ WKH WLPH
D VRXQG SXOVH WDNHV WR SURSDJDWH WR WKH ERWWRP DQG PXOWLSO\LQJ
WKLV WLPH YDOXH E\ WKH PHDQ VSHHG RI VRXQG LQ WKH ZDWHU FROXPQ�
*RRG DFFXUDF\ GHSHQGV RQ�

� VPDOO EHDPZLGWKV LQ WKH HFKR VRXQGHU WUDQVGXFHU
� D JRRG HVWLPDWH RI VRXQG VSHHG
� D ZHOO��GHVLJQHG SXOVH UHFHLYHU DQG GHWHFWRU

$ VLQJOH EHDP HFKR VRXQGHU QRUPDOO\ RQO\ PHDVXUHV WKH GHSWK
YHUWLFDOO\� 7R PHDVXUH WR WKH VLGH� RQH FRXOG LPDJLQH XVLQJ D
PHFKDQLFDOO\ WLOWDEOH WUDQVGXFHU RU PXOWLSOH WUDQVGXFHUV� EXW
HOHFWURQLF EHDPIRUPLQJ� L�H� WKH IRUPLQJ RI PXOWLSOH EHDPV IURP
D VLQJOH WUDQVGXFHU DUUD\� DFKLHYHV WKH VDPH UHVXOWV LQ D PRUH
FRVW��HIIHFWLYH ZD\� )RU JRRG PHDVXUHPHQW GHQVLW\� WKH
EHDPIRUPLQJ RQ WKH UHFHLYHU VLGH PXVW EH IDVW HQRXJK WR DOORZ
VLPXOWDQHRXV GHWHFWLRQV LQ DOO EHDPV� 7KH WUDQVPLW WUDQVGXFHU LQ
DPXOWLEHDP HFKR VRXQGHUPXVW HQVRQLI\ WKH DUHD WR EHPHDVXUHG
ZLWKLQ WKH FRYHUDJH RI WKH UHFHLYH WUDQVGXFHU� ZKLFK LQ SULQFLSOH
GRHV QRW UHTXLUH WKH XVH RI PXOWLSOH WUDQVPLW EHDPV�

7KH DFFXUDF\ RI D PXOWLEHDP HFKR VRXQGHU GHSHQGV RQ WKH VDPH
IDFWRUV DV WKRVH RI WKH RUGLQDU\ HFKR VRXQGHU� ,Q DGGLWLRQ� LW LV QRW
HQRXJK PHUHO\ WR NQRZ WKH PHDQ VRXQG VSHHG LQ WKH ZDWHU
FROXPQ� EXW D GHWDLOHG NQRZOHGJH RI KRZ WKH VRXQG VSHHG YDULHV
ZLWK GHSWK LV DOVR UHTXLUHG� 7KLV LV EHFDXVH WKH VRXQG SDWK LV
XVXDOO\ QRW VWUDLJKW ZKHQ LW LV QRW YHUWLFDO� DQG WKH UHVXOWLQJ
VR��FDOOHG ´UD\ EHQGLQJµ PXVW EH FDOFXODWHG E\ WKH XVH RI WKH
DFWXDO VRXQG VSHHG SURILOH WR ILQG WKH FRUUHFW GHSWK DQG ORFDWLRQ
RI VRXQGLQJV WDNHQ WR WKH VLGH�

%RWK VLQJOH EHDP DQG VLPSOHU PXOWLEHDP HFKR VRXQGHUV XVH RQO\
DPSOLWXGH GHWHFWLRQ WR GHWHUPLQH WKH WUDYHO WLPH RI WKH VRXQG
SXOVH� :KHQ WKH VRXQGKDV D]HUR DQJOHRI LQFLGHQFH WR WKH VHDEHG�
D JRRG GHWHFWLRQ SULQFLSOH LV WR HVWLPDWH WKH WLPH RI DUULYDO RI WKH
OHDGLQJ HGJH RI WKH UHWXUQHG HFKR� $V WKH DQJOH RI LQFLGHQFH
LQFUHDVHV ZLWK EHDPV PHDVXUHG WR WKH VLGH RU ZKHQ WKH VHDEHG
GLUHFWO\ EHORZ WKH YHVVHO LV QRW KRUL]RQWDO� WKH UHWXUQHG HFKR ORVHV
LWV VKDUS OHDGLQJ HGJH� :KHQ WKH DQJOH RI LQFLGHQFH EHFRPHV
VXIILFLHQWO\ ODUJH� WKH HFKR ZLOO EH VR VPHDUHG RXW LQ WLPH WKDW DQ
DFFXUDWH VLPSOH DPSOLWXGH GHWHFWLRQ LV QR ORQJHU SRVVLEOH� 2QH LV
WKHQ UHTXLUHG WR XVH PRUH VRSKLVWLFDWHG PHWKRGV� IRU H[DPSOH
XVLQJ WKH YDULDWLRQ LQ HFKR VWUHQJWK RYHU WKH EHDP�

6LGHVFDQ VRQDUV SURYLGH D µSKRWRJUDSKLFµ LPDJH RI WKH VHDEHG�
DQG WKLV PD\ JLYH DQ LQGLFDWLRQ RI WKH EDWK\PHWU\� ,Q VRPH
VLGHVFDQ V\VWHPV� DQ DSSUR[LPDWH PHDVXUHPHQW RI GHSWK KDV
EHHQ DFKLHYHG E\ XVLQJ SKDVH GHWHFWLRQ WKURXJK DQ
LQWHUIHURPHWULF SULQFLSOH� %\ FRPSDULQJ WKHSKDVHRI WKH UHWXUQHG
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HFKR RQ WZR RU PRUH SK\VLFDOO\ VHSDUDWHG WUDQVGXFHUV� WKH DQJOH
RI DUULYDO PD\ EH HVWLPDWHG LQ DGGLWLRQ WR WKH UDQJH� +RZHYHU�
WKLV RQO\ZRUNVZKHQ WKH DQJOH RI LQFLGHQFH LV ODUJH RU WKH VHDEHG
LV UHODWLYHO\ IODW� DV WKH SKDVH LQIRUPDWLRQPD\ EH GHVWUR\HGZKHQ
VLPXOWDQHRXV HFKRHV DUH UHFHLYHG IURP GLIIHUHQW SDUWV RI WKH
VHDEHG� 1RWH WKDW D VLPLODU SKDVH GHWHFWLRQ SULQFLSOH LV XVHGZLWK
VXFFHVV LQ VKRUW RU XOWUD��VKRUW EDVHOLQH DFRXVWLF SRVLWLRQLQJ
V\VWHPV� LQ UDGDUV �XVXDOO\ FDOOHG PRQRSXOVH� DQG LQ RSWLFV
�XVXDOO\ FDOOHG VSOLWEHDP� D WHUPZKLFK LV DOVR XVHG LQ FRQQHFWLRQ
ZLWK XOWUD��VKRUW EDVHOLQH SRVLWLRQLQJ V\VWHPV��

$GYDQFHG WHFKQLTXHV

3KDVH GHWHFWLRQ PHWKRG
7KH SUREOHPRIPXOWLSOH HFKRHVZLWK WKH SKDVH GHWHFWLQJ VLGHVFDQ
VRQDUV FDQ WR D ODUJH H[WHQW EH RYHUFRPH E\ FRPELQLQJ SKDVH
GHWHFWLRQ ZLWK WKH PXOWL��EHDP SULQFLSOH� )RU HDFK EHDP� WZR
DGGLWLRQDO VR��FDOOHG KDOIEHDPV DUH IRUPHG IURP GLIIHUHQW
VXE��DUUD\V RI WKH UHFHLYH WUDQVGXFHU� ZLWK DOO WKUHH EHDPV KDYLQJ
WKH VDPH SRLQWLQJ GLUHFWLRQ� 7KH SKDVH GLIIHUHQFH EHWZHHQ WKH
KDOIEHDPV� ZKLFK LV D PHDVXUH RI WKH DQJOH RI DUULYDO RI WKH
UHWXUQHG HFKR� LV FDOFXODWHG IURP WKH FRPSOH[ FRQMXJDWH SURGXFW
RI WKH WZR UHFHLYHG VLJQDOV� XVXDOO\ DIWHU VRPH DYHUDJLQJ RI WKH
SURGXFW LV GRQH� 7KH GHJUHH RI DYHUDJLQJ QHHGHG LV GHWHUPLQHG
E\ D FRPELQDWLRQ RI SXOVH GXUDWLRQ� UDQJH DQG LQFLGHQFH DQJOH�
DQG LV LQ SUDFWLFH GHULYHG IURP H[WHQVLYH VLPXODWLRQV DQG
H[SHULPHQWDO YHULILFDWLRQV� 7KH DYHUDJLQJ VWDELOL]HV WKH SKDVH
GHWHUPLQDWLRQ� UHGXFLQJ WKH HIIHFW RI JOLQW RU UDQGRP YDULDWLRQ LQ
VLJQDO VWUHQJWK GXH WR GHVWUXFWLYH LQWHUIHUHQFH IURP GLIIHUHQW
SDUWV ZLWKLQ WKH DUHD SURGXFLQJ WKH HFKR DW DQ\ JLYHQ WLPH�

7KH GLVWDQFH EHWZHHQ WKH DFRXVWLFDO FHQWUH RI WKH WZR VXE��DUUD\V
XVHG WR IRUP WKH KDOIEHDPV GHWHUPLQHV WKH UHODWLRQVKLS EHWZHHQ
HOHFWULFDO SKDVH DQG DQJOH RI DUULYDO� :KHQ WKH SKDVH LV ]HUR� WKH
UHWXUQHG HFKR IURP WKH ERWWRP FRPHV LQ WKH FHQWUH RI WKH EHDP�
7KHSKDVH DV D IXQFWLRQ RI WLPHZLOO WKHRUHWLFDOO\ EH D VHFRQGRUGHU
IXQFWLRQ IRU D IODW ERWWRP� PRGXODWHG E\ ORFDO FKDQJHV LQ ERWWRP
FXUYDWXUH DQG E\ QRLVH� $ FXUYH ILW PDGH WR WKLV WLPH VHULHV RI
SKDVH� IURPZKLFK WKH]HURSKDVH FURVVLQJ FDQEHGHWHUPLQHG�ZLOO
WKHUHIRUH DOORZ D YHU\ DFFXUDWH GHWHUPLQDWLRQ RI WKH UDQJH WR WKH
ERWWRP LQ WKH FHQWUH RI WKH EHDP� ZLWK D PXFK KLJKHU DFFXUDF\
WKDQ DQ\ PHWKRG EDVHG RQO\ RQ DPSOLWXGH LQIRUPDWLRQ FDQ
SURYLGH�

$PSOLWXGH GHWHFWLRQ PHWKRG
7R DFKLHYH D YDOLG FXUYH ILW WR WKH DQJOH RI DUULYDO WLPH VHULHV� D
PLQLPXP QXPEHU RI VDPSOHV LV UHTXLUHG� VR WKDW WKH LQFLGHQFH
DQJOH RU GHSWK FDQQRW EH WRR VPDOO� 7KXV DQ DPSOLWXGH��EDVHG
PHWKRG LV UHTXLUHG DV D EDFNXS WR WKH SKDVH GHWHFWLRQPHWKRG� $V
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QRWHG HDUOLHU� DW QRUPDO LQFLGHQFH WKH OHDGLQJ HGJH RI WKH HFKR
PD\ EH XVHG� ZKLOH DW ODUJHU DQJOHV RI LQFLGHQFH� WKH DPSOLWXGH
VHULHV DFURVV WKH EHDP LV UHTXLUHG�

,I WKH ERWWRP LV IODW RU KDV D FRQVWDQW VORSH ZLWK XQLIRUP VHDEHG
FRPSRVLWLRQ� WKH DPSOLWXGH WLPH VHULHV ZLOO KDYH D YDULDWLRQ
ZKLFK LV GHWHUPLQHG RQO\ E\ WKH EHDP SDWWHUQ� 7KHQ� WKH
PD[LPXP DPSOLWXGH RU� VRPHZKDW EHWWHU� WKH PHDQ RI IRU
H[DPSOH WKH ��� G% SRLQWV� PD\ EH XVHG WR GHWHUPLQH WKH UDQJH DW
WKH FHQWUH RI WKH EHDP� +RZHYHU� ZLWK ORFDO VORSHV RU YDULDWLRQ RI
EDFNVFDWWHULQJ VWUHQJWK ZLWKLQ WKH EHDP IRRWSULQW� WKHVH VLPSOH
GHWHFWLRQ SULQFLSOHV GR QRW JLYH FRQVLVWHQW UHVXOWV� 3UHVHQWO\ WKH
EHVW DPSOLWXGH GHWHFWLRQ PHWKRG VHHPV WR EH WKH GHWHUPLQDWLRQ
RI WKH FHQWUH RI JUDYLW\ RI WKH HFKR ZLWKLQ WKH EHDP� EXW HYHQ WKLV
PHWKRG LV DIIHFWHG E\ ORFDO YDULDWLRQV LQ VHDEHG FRPSRVLWLRQ� ,WV
XVH VKRXOG WKXV EH UHVWULFWHG WR UHDVRQDEO\ VKRUW HFKRHV� ZKLFK
IRUWXQDWHO\ PDNHV LW D JRRG DOWHUQDWLYH IRU WKH FDVHV ZKHUH WKH
SKDVH GHWHFWLRQ PHWKRG IDLOV�

%RWWRP GHWHFWLRQ
,Q WKH (0 ��� WKH ERWWRP GHWHFWLRQ LV GRQH DV IROORZV�

� $ VHDUFK LQ UDQJH LQ HDFK EHDP LV ILUVW SHUIRUPHG RQ VDPSOH
DPSOLWXGHV WR GHWHUPLQH ZKHUH WKH ERWWRP HFKR LV�
7KH VHDUFK LV�

�� OLPLWHG WR EHZLWKLQ D UDQJHZLQGRZZKRVH H[WHQW KDV EHHQ
HVWDEOLVKHG IURP ZKHUH WKH ERWWRP KDV EHHQ IRXQG LQ
SUHYLRXV SLQJV

�� EDVHG RQ D VOLGLQJ PHDQ RI WKH VDPSOH DPSOLWXGHV WR OLPLW
HIIHFWV RI QRLVH� $ PLQLPXP DPSOLWXGH LV UHTXLUHG EDVHG
XSRQ WKH ERWWRP EDFNVFDWWHULQJ VWUHQJWK IRXQG LQ SUHYLRXV
SLQJV�

� 3KDVH GHWHFWLRQ LV WKHQ GRQH� SURYLGHG WKDW WKHUH DUH PRUH
WKDQ �� UDQJH VDPSOHV ZLWKLQ WKH ��� G% SDUW RI WKH EHDP
SDWWHUQ�

�� ,I WKH FXUYH ILW KDV D VXIILFLHQWO\ ORZ YDULDQFH� WKH UHVXOWLQJ
GHWHFWLRQ LV DFFHSWHG �ERWK D VHFRQG DQG D ILUVW RUGHU FXUYH
ILW DUH WULHG� WKH ODWWHU RYHU ��� RI WKH VDPSOHV� DQG WKH UHVXOW
RI WKH RQH ZLWK WKH ORZHVW YDULDQFH LV UHWDLQHG��

�� ,I SKDVH GHWHFWLRQ LV QRW DFFHSWHG DQ DPSOLWXGH GHWHFWLRQ LV
GRQH� SURYLGHG WKDW WKH QXPEHU RI VDPSOHV ZLWKLQ WKH
���� G% SRLQWV LV QRW WRR ODUJH�

7KH ILUVW URXQG RI GHWHFWLRQV LV SHUIRUPHG LQGHSHQGHQWO\ LQ DOO
EHDPV� $ ILOWHULQJ RI WKH GHWHFWLRQV LV WKHQ GRQH WR HOLPLQDWH
VSXULRXV GHWHFWLRQV GXH WR VLGHOREH HFKRV� HFKRV IURP ILVK� QRLVH�
HWF� 7KH VHYHULW\RI WKLV ILOWHULQJ LVGHWHUPLQHGE\PHQX LQSXW IURP
\RX�
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� $ VHFRQG URXQG RI GHWHFWLRQV LV WKHQ SHUIRUPHG RQ WKH
EHDPV ZLWK PLVVLQJ RU UHMHFWHG GHWHFWLRQV� EXW ZLWKLQ
OLPLWHG UDQJH LQWHUYDOV DV GHWHUPLQHG IURP ZKHUH WKH
ERWWRP LV �FDOFXODWHG IURP WKH UDQJHV GHWHUPLQHG LQ
QHLJKERXULQJ EHDPV ZLWK DFFHSWHG GHWHFWLRQV��

$V LQ WKH ILUVW URXQG SKDVH GHWHFWLRQ LV WULHG ILUVW DQG
DPSOLWXGH GHWHFWLRQ RQO\ LI SKDVH GHWHFWLRQ IDLOV� 5HOD[HG
DFFHSWDQFH FULWHULD DUH XVHG LQ WKLV VHFRQG URXQG� DQG D ILQDO
ILOWHULQJ LV GRQH DIWHUZDUGV�:LWK WKLV SURFHGXUH� WKH FKRLFH
RI GHWHFWLRQPHWKRG LV QRW GHSHQGHQW XSRQ WKH SDVW KLVWRU\�
EXW PD\ DGDSW LQVWDQWO\ WR FKDQJLQJ ERWWRP WRSRJUDSK\�

$IWHU ERWWRP GHWHFWLRQ WKH UDZ UDQJHV DQG EHDP DQJOHV DUH
FRQYHUWHG WR GHSWKV DQG SRVLWLRQV UHODWLYH WR WKH ZDWHU OHYHO DQG
WKH YHVVHO SRVLWLRQLQJ V\VWHP ORFDWLRQ UHVSHFWLYHO\� )XOO DFFRXQW LV
WDNHQ RI�

� WKH LQVWDOODWLRQ DQJOHV DQG ORFDWLRQ RI WKH WUDQVGXFHU
� DQ\ OHYHU DUP FRUUHFWLRQV QHHGHG WR FDOFXODWH DGGLWLRQDO KHDYH

GXH WR SLWFK DQG UROO QRW EHLQJ PHDVXUHG DW WKH WUDQVGXFHU
ORFDWLRQ

� WKH YHVVHO GUDIW DQG WKH ORFDWLRQ RI WKH SRVLWLRQLQJ V\VWHP

(UURU VRXUFHV

*HQHUDO
$ PXOWLEHDP HFKR VRXQGHU KDV� DV DQ\ RWKHU PHDVXULQJ
LQVWUXPHQW� DQ LQKHUHQW OLPLW LQ LWV DFKLHYDEOH DFFXUDF\� 7KH WRWDO
PHDVXUHPHQW DFFXUDF\� L�H� WKH XQFHUWDLQW\ LQ WKH GHSWK DQG
ORFDWLRQ RI WKH VRXQGLQJV� ZLOO LQ DGGLWLRQ GHSHQG XSRQ WKH
LQKHUHQW HUURUV RI DGGLWLRQDO LQVWUXPHQWV� L�H� YHVVHO PRWLRQ DQG
KHDGLQJ VHQVRUV DQG SRVLWLRQLQJ V\VWHP� DQG WKH VHQVRU�V� XVHG
WR PHDVXUH WKH VSHHG RI VRXQG DW WKH WUDQVGXFHU DQG WKURXJK WKH
ZDWHU FROXPQ� ,Q WKLV VHFWLRQ WKHVH HUURU VRXUFHV DUH TXDQWLILHG
DQG GLVFXVVHG DV IDU DV SRVVLEOH� WKXV DOORZLQJ WKH XVHU RI WKH
PXOWLEHDP V\VWHP WR MXGJH WKH SRVVLEOH DFFXUDF\ DFKLHYDEOH
XQGHU WKH VSHFLILF FRQGLWLRQV LQ ZKLFK WKH V\VWHP LV RSHUDWLQJ�

$OO HUURUV JLYHQ EHORZ PD\ EH DVVXPHG WR EH 506 HUURUV
SURYLGHG WKH VHQVRU HUURUV XVHG DUH DOVR 506 HUURUV RU 506
XQFHUWDLQWLHV�:LWK WKLV VLPSOLILFDWLRQ WKH WRWDO V\VWHPHUURU FDQEH
FDOFXODWHG E\ WKH URRW PHDQ VTXDUHG DGGLWLRQ RI WKH LQGLYLGXDO
FRQWULEXWLRQV� 1RWH WKDW EHFDXVH RI WKLV� QR HIIRUW KDV EHHQ PDGH
ZLWK UHVSHFW WR WKH VLJQV RI WKH LQGLYLGXDO HUURU WHUPV� DQG DV
JLYHQ EHORZ WKH VLJQV PD\ WKXV QRW DOZD\V EH FRUUHFW�

7KH FRRUGLQDWH V\VWHPXVHG DVVXPHV WKH [��D[LV WR SRLQW IRUZDUGV
�DORQJWUDFN�� WKH \��D[LV WR SRLQW VWDUERDUG �DFURVVWUDFN�� DQG WKH
]��D[LV WR SRLQW YHUWLFDOO\ GRZQZDUG� $ QRUPDO LQVWDOODWLRQ LV
DVVXPHG ZLWK DOO EHDP��VWHHULQJ LQ WKH \��] SODQH
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(UURUV LQ UDQJH (o5 LQ P� DQG DQJOH �o¬ LQ UDGLDQV� ZLOO WUDQVODWH
LQWR YHUWLFDO HUURUV �o]� E\ VLPSOH JHRPHWU\ ZLWK ¬ DV WKH DQJOH
IURP WKH YHUWLFDO FRQVLGHUHG�

o] 
 o5 FRV¬

o] 
 o¬5 VLQ¬ 
 o¬' WDQ¬

7KH SRVLWLRQ HUURU (D[ RU D\� LV DOVR GHWHUPLQHG E\ UDQJH DQG
DQJXODU HUURUV�

o[ RU o\ 
 o5 VLQ¬

o[ RU o\ 
 o¬5 FRV¬ 
 o¬'

(FKR VRXQGHU HUURUV
7KH HUURU RI DPXOWLEHDP HFKR VRXQGHU LV WKHRUHWLFDOO\ GHSHQGHQW
XSRQ D VLJQDO��WR��QRLVH UDWLR� +RZHYHU� SURYLGHG WKDW WKH
VLJQDO��WR��QRLVH UDWLR LV DERYH �� G%� WKH IROORZLQJ HTXDWLRQV
KDYH EHHQ IRXQG WR PRGHO WKH GHSWK DQG DFURVVWUDFN SRVLWLRQ
HUURUV RI WKH .RQJVEHUJ 6LPUDG PXOWLEHDP HFKR VRXQGHUV YHU\
ZHOO�

o
=
$
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V
LV WKH UDQJH VDPSOLQJ GLVWDQFH� ©\ LV WKH DFURVVWUDFN

EHDPZLGWK� DQG WKH LQGH[HV $DQG 3 UHIHU WR DPSOLWXGHDQGSKDVH
GHWHFWLRQV UHVSHFWLYHO\� 7KH ILUVW WHUP LQ WKH DERYH HTXDWLRQV LV
GXH WR UDQJH HUURU DQG WKH VHFRQG WR DQJXODU HUURU� 7KH V\VWHP
ZLOO XVXDOO\ XVH SKDVH GHWHFWLRQ IRU ORQJ HFKRHV �REOLTXH EHDPV�
DQG DPSOLWXGH GHWHFWLRQ IRU VKRUW HFKRHV �QHDU��QDGLU EHDPV��
7KH DORQJWUDFN SRVLWLRQ HUURU �o[�

o[ 

�
[
5

��¯ �
����

[
'

FRV¬

+HUH� �
[
LV WKH DORQJWUDFN EHDPZLGWK�

6HDEHG WRSRJUDSK\ZLOO LQ SULQFLSOH FRQWULEXWH WR YHUWLFDO HUURU E\
WKH HIIHFW LW KDV RQ HFKR OHYHO DQG KHQFH VLJQDO��WR��QRLVH UDWLR�
/RFDO YDULDWLRQV RI GHSWK ZLWKLQ WKH EHDP IRRWSULQW ZLOO FDXVH
YHUWLFDO HUURUV� ZLWK DPSOLWXGH GHWHFWLRQ EHLQJ PRVW DIIHFWHG�
6HDEHG VORSH ZLOO LQ SULQFLSOH QRW FDXVH YHUWLFDO HUURUV� EXW
UHSHDWDELOLW\ ZLOO EH DIIHFWHG� $V LW ZLOO QRW EH SRVVLEOH LQ
SRVW��SURFHVVLQJ WR GLVFHUQ EHWZHHQ WKH WZR� LW LV SUXGHQW WR
FRQYHUW WKH WRWDO SRVLWLRQ HUURU WR D YHUWLFDO HUURU E\ PXOWLSO\LQJ
WKH WRWDO SRVLWLRQ HUURU E\ WKH VORSH JUDGLHQW�
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$Q\ HUURUV LQ V\VWHP LQVWDOODWLRQ PHDVXUHPHQWV ODUJHU WKDQ
UHFRPPHQGHG LQ WKH ,QVWDOODWLRQ 0DQXDO DQG DQ\ HUURUV LQ YHVVHO
GUDIW� WLGH DQG GDWXP KHLJKWV ZLOO FRQWULEXWH GLUHFWO\ WR WKH WRWDO
SRVLWLRQ V\VWHP HUURU�

$WWLWXGH VHQVRUV
,Q DGGLWLRQ WR WKH LQKHUHQW HUURUV RI WKH PXOWLEHDP HFKR VRXQGHU�
WKH HUURUV LQ PRWLRQ VHQVRU DQG J\URFRPSDVV PHDVXUHPHQWV RI
KHDYH� UROO� SLWFK DQG KHDGLQJ HUURUV FRQWULEXWH WR WRWDO
PHDVXUHPHQW DFFXUDF\�

+HDYH
(UURUV LQ KHDYH ZLOO FRQWULEXWH GLUHFWO\ WR WKH WRWDO YHUWLFDO HUURU�

5ROO HUURUV
(UURUV LQ UROO ZLOO FRQWULEXWH WR GHSWK DQG DFURVVWUDFN SRVLWLRQ
HUURUV�

o] 
 'oU WDQ¬
o\ 
 'oU

1RWH WKDW ZLWK ROGHUPRWLRQ VHQVRUV WKHUHPD\ EH G\QDPLF HUURUV
DGGLWLRQDO WR WKH PDQXIDFWXUHU·V VWDWHG LQDFFXUDF\ GXH WR YHVVHO
KRUL]RQWDO DFFHOHUDWLRQV� IRU H[DPSOH UHVXOWLQJ IURP YHVVHO WXUQV�

3LWFK HUURUV
(UURUV LQ SLWFK ZLOO FDXVH GHSWK DQG DORQJWUDFN HUURUV JLYHQ E\�

o] 

'oS�

�
o[ 
 'oS

+HDGLQJ HUURUV
(UURUV LQ KHDGLQJ ZLOO FDXVH DORQJWUDFN HUURUV �o[� DQG
DFURVVWUDFN HUURUV �o\� JLYHQ E\�

o[ 
 'oK WDQ¬

o\ 

'oK� WDQ¬

�
1RWH WKDW WKH KHDGLQJ HUURU RI D J\URFRPSDVV LV
ODWLWXGH��GHSHQGHQW DQG DOVR XVXDOO\ LQIOXHQFHG E\ KRUL]RQWDO
DFFHOHUDWLRQV�
,Q SUDFWLFH RQO\ UROO HUURU ZLOO EH VLJQLILFDQW ZLWK UHJDUG WR GHSWK
HUURU DQG KHDGLQJ HUURU LQ D J\URFRPSDVV ZLWK UHJDUG WR
DORQJWUDFN SRVLWLRQ HUURU� ZKLOH RWKHUPRWLRQ DQG KHDGLQJ VHQVRU
DQJXODU HUURU HIIHFWV FDQ XVXDOO\ EH LJQRUHG� +RZHYHU WKH SLWFK
HUURU PD\ EH VLJQLILFDQW LI WKH IRUH��DQG��DIW GLVWDQFH EHWZHHQ WKH
PRWLRQ VHQVRU DQG WKH WUDQVGXFHUV LV YHU\ ODUJH� 1RWH DOVR WKDW
ZKLOH WKH G\QDPLF SLWFK DQG UROO DFFXUDF\ RI KLJK SHUIRUPDQFH
PRWLRQ VHQVRUV DUH LQ WKH RUGHU RI ������ WKHUHPD\ EHPXFK ODUJHU
VWDWLF RIIVHW HUURUV GXH WR LQFRUUHFW DOLJQPHQW RI WKHPRWLRQ VHQVRU
ZKLFK PD\ EH VLJQLILFDQW� ,I WKH KHDGLQJ LV IURP D V\VWHP ZKHUH
WZR *36 UHFHLYHUV DUH XVHG WR GHULYH KHDGLQJ� WKH KHDGLQJ
DFFXUDF\ PD\ DSSURDFK ������ PDNLQJ WKH KHDGLQJ HUURU
FRQWULEXWLRQ WR WRWDO V\VWHP DFFXUDF\ LQVLJQLILFDQW�
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6RXQG VSHHG HUURUV
(UURUV LQ VRXQG VSHHG ZLOO FDXVH GLIIHUHQW HUURUV GHSHQGLQJ RQ
WKHLU QDWXUH DQGRQ WKH WUDQVGXFHU FRQILJXUDWLRQ RI WKHPXOWLEHDP
HFKR VRXQGHU� 6RXQG VSHHG HUURUV PD\ EH GXH WR VHQVRU HUURUV
ZKLFK FDQ EH PRGHOOHG DV DQ RIIVHW RU ELDV SOXV QRLVH� (VSHFLDOO\
WKH RIIVHW PD\ EH WHPSHUDWXUH�� DQG GHSWK��GHSHQGHQW� 6RXQG
VSHHG HUURUVPD\ DOVR EH GXH WR XQPHDVXUHG FKDQJHV LQ WKHZDWHU
FROXPQ ZLWK WLPH DQG SRVLWLRQ� 6RXQG VSHHG HUURUV DUH GLIILFXOW
WR TXDQWLI\ LQ SUDFWLFH DQG WKH SUREOHPV ZLWK WHPSRUDO DQG
SRVLWLRQDO YDULDWLRQV PD\ VRPHWLPHV EH VR ODUJH WKDW WKH RQO\
SUDFWLFDO VROXWLRQ LV WR OLPLW DQJXODU FRYHUDJH�

6HQVRU��UHODWHG HUURUV

1RLVH LQ WKHPHDVXUHPHQW RI WKH VRXQG VSHHG SURILOHZLOO QRW OHDG
WR DQ\ VLJQLILFDQW GHSWK RU SRVLWLRQ HUURUV LI LW KDV D ]HUR PHDQ
WKURXJK WKH ZDWHU FROXPQ�

$ IL[HG RIIVHW LQ WKH VRXQG VSHHG VHQVRU ZLOO DOZD\V JLYH D UDQJH
HUURU DQG� LI EHDP VWHHULQJ LV XVHG �LQ ZKLFK FDVH WKH EHDP
SRLQWLQJ DQJOH ZLOO EH LQ HUURU�� DOVR DQ DQJXODU HUURU�

o5 
 5oF
F

o¬ 

oF WDQ�¬� ¨� U�

F RQO\ ZLWK HOHFWURQLF EHDP VWHHULQJ

+HUH� ¨ LV WKH LQVWDOODWLRQ WLOW DQJOH RI WKH WUDQVGXFHU DUUD\ DQG WKH
UROO DQJOH�

'HSWK DQG SRVLWLRQ HUURUV

� :LWKRXW HOHFWURQLF EHDP VWHHULQJ� WKH UHVXOWLQJ GHSWK DQG
DFURVVWUDFN SRVLWLRQ HUURUV DUH�

o] 
 oF'
F

o\ 

oF' WDQ¬

F

� :LWK HOHFWURQLF EHDP VWHHULQJ� WKH UHVXOWLQJ GHSWK DQG
DFURVVWUDFN SRVLWLRQ HUURUV DUH�

o] 
 oF'
F À�� WDQ¬ WDQÆ¬� ¨� U ÉÃ

o\ 
 oF'
F ÀWDQ¬� WDQ�¬� ¨� U�Ã

7R NHHS WKH VRXQG VSHHG VHQVRU��UHODWHG HUURU WR D QHDUO\
QHJOLJLEOH PDJQLWXGH� WKH VHQVRU RIIVHW VKRXOG EH OHVV WKDQ
��� P�V IRU D QRQ��VWHHUHG WUDQVGXFHU� DQG OHVV WKDQ ���� P�V IRU
D KRUL]RQWDOO\ PRXQWHG OLQHDU DUUD\ ZLWK ���� FRYHUDJH�

,I WKH FKDQJH LQ VRXQG VSHHG DW WKH WUDQVGXFHU GHSWK H[WHQGV
GHHSHU� WKHUH ZLOO EH DQ DGGLWLRQDO UDQJH HUURU� EXW WKH DQJXODU
HUURU UHPDLQV XQFKDQJHG� 7KLV UDQJH HUURU LV XVXDOO\ WRR VPDOO WR
EH VLJQLILFDQW KRZHYHU� XQOHVV WKH FKDQJH LQ VRXQG VSHHG LV YHU\
ODUJH RU LV HIIHFWLYH RYHU D ODUJH GHSWK UDQJH�
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6HD VXUIDFH UHODWHG HUURUV
7HPSRUDO DQG SRVLWLRQ��GHSHQGHQW VRXQG VSHHG YDULDWLRQV PD\
EH PRGHOOHG DV IRU VHQVRU HUURUV� H[FHSW ZKHQ WKH VRXQG VSHHG
YDULDWLRQ LV DW WKH VXUIDFH� RU PRUH FRUUHFWO\� DW WKH WUDQVGXFHU
GHSWK� 7KH UHVXOWLQJ HUURU WKHQ GHSHQGV XSRQ WUDQVGXFHU
FRQILJXUDWLRQ� RU RQ KRZ PXFK HOHFWURQLF EHDP VWHHULQJ LV
DSSOLHG� )RU D FXUYHGRU VHPL��FLUFXODU WUDQVGXFHU DUUD\�QRRURQO\
D OLPLWHG DPRXQW RI VWHHULQJ LV UHTXLUHG� GHSHQGLQJ RQ WKH
DQJXODU H[WHQW RI WKH WUDQVGXFHU ZLWK UHVSHFW WR DQJXODU FRYHUDJH
FDSDELOLW\� )RU D OLQHDU RU IODW DUUD\� HOHFWURQLF EHDP VWHHULQJ LV
DOZD\V DSSOLHG H[FHSW IRU WKH EHDP QRUPDO WR WKH DUUD\� EXW WKH
DPRXQW RI VWHHULQJ DSSOLHG IRU D SDUWLFXODU EHDP SRLQWLQJ DQJOH
ZLWK UHVSHFW WR WKH YHUWLFDO ZLOO GHSHQG XSRQ WKH LQVWDOODWLRQ WLOW
DQJOH RI WKH DUUD\ DQG DOVR RQ WKH DPRXQW RI UROO�
7KH IROORZLQJ HTXDWLRQV DVVXPH WKDW WKH VRXQG VSHHG HUURU DW WKH
VXUIDFH LV PRGHOOHG DV D FKDQJH LQ YDOXH IURP WKDW DFWXDOO\ XVHG
LQ WKH FDOFXODWLRQ RI EHDP SRLQWLQJ DQJOHV DQG UD\EHQGLQJ� ,W LV
DVVXPHG WKDW WKH FKDQJH WDNHV SODFH DW WKH WUDQVGXFHU GHSWK RQO\�
LQ ZKLFK FDVH WKHUH LV QR UDQJH HUURU� EXW DQ DQJXODU HUURU
UHJDUGOHVV RI ZKHWKHU HOHFWURQLF EHDP VWHHULQJ LV DSSOLHG RU QRW�

o¬ 
 oF
F WDQ¬ ZLWKRXW HOHFWURQLF EHDP VWHHULQJ

o¬ 
 oF
F ÀWDQ¬� WDQÆ¬� ¨� UÉÃ ZLWK HOHFWURQLF EHDP VWHHULQJ

:LWKRXW HOHFWURQLF EHDP VWHHULQJ� WKH UHVXOWLQJ GHSWK DQG
DFURVVWUDFN SRVLWLRQ HUURUV DUH�

o] 
 oF
F ' WDQ�¬

o\ 
 oF
F ' WDQ¬

:LWK HOHFWURQLF EHDPVWHHULQJ� WKH UHVXOWLQJGHSWK DQGDFURVVWUDFN
SRVLWLRQ HUURUV DUH�

o] 
 oF
F ' WDQ¬ÀWDQ¬� WDQ�¬� ¨� U�Ã

o\ 
 oF
F 'ÀWDQ¬� WDQ�¬� ¨� U�Ã

,I WKH FKDQJH LQ VRXQG VSHHG DW WKH WUDQVGXFHU GHSWK H[WHQGV
GHHSHU� WKHUH ZLOO EH DQ DGGLWLRQDO UDQJH HUURU� EXW WKH DQJXODU
HUURU UHPDLQV XQFKDQJHG� 7KLV UDQJH HUURU LV XVXDOO\ WRR VPDOO WR
EH VLJQLILFDQW� KRZHYHU� XQOHVV WKH FKDQJH LQ VRXQG VSHHG LV YHU\
ODUJH RU LV HIIHFWLYH RYHU D ODUJH GHSWK UDQJH� LQ ZKLFK FDVH WKH
VRXQG VSHHG SURILOH VKRXOG EH UH��PHDVXUHG�

,PSOLFDWLRQV
1RWH WKDW ZLWK D KRUL]RQWDOO\ PRXQWHG OLQHDU �DQG WKXV
HOHFWURQLFDOO\ VWHHUHG� WUDQVGXFHU WKH WRWDO HUURU GXH WR YDU\LQJ
VRXQG VSHHG DW WKH WUDQVGXFHU GHSWK LV ]HUR H[FHSW IRU D VPDOO
UROO��GHSHQGHQW WHUP� 7KLV LV EHFDXVH WKHUH DUH WZR HUURUV
LQYROYHG�

�� WKH EHDP SRLQWLQJ DQJOH HUURU
�� WKH HUURU LQ WKH ILUVW VWHS RI WKH UD\ EHQGLQJ FDOFXODWLRQV
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(DFK RI WKHVH HUURUV KDV WKH VDPH PDJQLWXGH EXW RSSRVLWH VLJQV�
WKXV FDQFHOOLQJ HDFK RWKHU ZKHQ UROO LV ]HUR� ,Q PDUNHG FRQWUDVW�
QR VXFK HUURU FDQFHOODWLRQ WDNHV SODFH ZLWK D FXUYHG QRQ��VWHHUHG
DUUD\ DQG YHU\ OLWWOH ZLWK D OLQHDU DUUD\ ZKLFK LV WLOWHG PXFK IURP
WKH KRUL]RQWDO�

$V VRXQG VSHHG YDULDWLRQV DW WKH VXUIDFH DUH RIWHQ PXFK ODUJHU
WKDQ VRXQG VSHHG VHQVRU HUURUV� LW FDQ EH FRQFOXGHG WKDW WKH
F\OLQGULFDO QRQ��VWHHUHG DUUD\ LV VLJQLILFDQWO\ PRUH VHQVLWLYH WR
VRXQG VSHHG HUURUV WKDQ WKH KRUL]RQWDOO\ PRXQWHG VWHHUHG OLQHDU
DUUD\� 7KDW WKLV VRPHZKDW VXUSULVLQJ FRQFOXVLRQ LV WKH RSSRVLWH RI
WKDW GUDZQ IRU VRQDUV� LV GXH WR WKH IDFW WKDW VRQDUV DUH XVXDOO\
XVHG ORRNLQJ KRUL]RQWDOO\ ZKLOH DPXOWLEHDP HFKR VRXQGHU ORRNV
YHUWLFDOO\�

)RU ERWK D FXUYHG WUDQVGXFHU DQG D IODW WUDQVGXFHU WLOWHG VD\ ����
WKH VRXQG VSHHG DW WKH WUDQVGXFHU VKRXOG EH NQRZQ WR ZLWKLQ ���
P�V LI WKH UHVXOWLQJ GHSWK HUURU LV WR EH QHJOLJLEOH ZLWKLQ D ����
DQJXODU PHDVXUHPHQW VHFWRU� )RU D KRUL]RQWDOO\ PRXQWHG IODW
WUDQVGXFHU DQ XQFHUWDLQW\ RI XS WR � P�V LV QRW VLJQLILFDQW
DVVXPLQJ ���� FRYHUDJH DQG �� RI UROO� :LWK PRUH UROO DQG ODUJHU
FRYHUDJH WKH VRXQG VSHHG XQFHUWDLQW\PXVW EH OHVV IRU LWV HIIHFW WR
EH LQVLJQLILFDQW� IRU H[DPSOH ZLWKLQ ��� P�V ZLWK ���� FRYHUDJH
DQG ��� UROO� ,Q DUHDV ZKHUH RQH FDQ H[SHFW ODUJHU VXUIDFH VRXQG
VSHHG FKDQJHV WKDQ WKLV� LW LV DGYLVDEOH WR LQFOXGH D UHDO��WLPH
VRXQG VSHHG VHQVRU DW WKH WUDQVGXFHU GHSWK ZLWK WKH V\VWHP�
RWKHUZLVH D UHGXFWLRQ LQ XVDEOH FRYHUDJH RU D UHGXFHG GHSWK
DFFXUDF\PXVW EH DFFHSWHG� 1RWH WKDW LQ DGGLWLRQ WR FRUUHFWLQJ IRU
VXUIDFHG��LQGXFHG VRXQG VSHHG HUURUV� WKH PHDVXUHG WUDQVGXFHU
GHSWK VRXQG VSHHG FDQ DOVR EH XVHG DV DQ LQGLFDWRU IRU ZKHQ D
QHZ VRXQG VSHHG SURILOH VKRXOG EH PHDVXUHG�

%RWWRP��UHODWHG HUURUV

,W PD\ VRPHWLPHV QRW EH SUDFWLFDO WR PHDVXUH WKH VRXQG VSHHG
SURILOH DOO WKHZD\ WR WKH ERWWRP DQG WKHUHZLOO XVXDOO\ EH DQ HUURU
LQ WKH QHFHVVDU\ H[WHQVLRQ RI WKH SURILOH�

$QRWKHU W\SH RI ERWWRP��UHODWHG VRXQG VSHHG SUREOHP WKDW FDQ EH
VLJQLILFDQW LQ QRW WRR GHHS ZDWHUV RFFXUV ZKHQ D OD\HU QHDU WKH
ERWWRP ZLWK VLJQLILFDQWO\ GLIIHUHQW VRXQG VSHHG WKDQ WKH OD\HU
DERYH PRYHV XSZDUGV RU GRZQZDUGV ZLWK FKDQJLQJ GHSWK GXH
WR FXUUHQW� DQG WKH FKDQJH LV QRW WDNHQ LQWR DFFRXQW� 7KH UHVXOWLQJ
YHUWLFDO HUURUV DQG DFURVVWUDFN SRVLWLRQ HUURUV PD\ LQ ERWK FDVHV
EH PRGHOOHG DV DQ HUURU GXH D FRQVWDQW VRXQG VSHHG HUURU IURP D
SDUWLFXODU GHSWK �'

(
� DQG DOO WKH ZD\ WR WKH ERWWRP�

o] 
 oF
F �'� '

(
���� WDQ�¬�

o\ 
 �oF
F �'� '

(
� WDQ¬
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7KLV LV D ´ZRUVW��FDVHµ PRGHO� DQG D PRUH UHDOLVWLF DVVXPSWLRQ
FRXOG EH WR DVVXPH DQ HUURU LQ VRXQG VSHHG OLQHDUO\ LQFUHDVLQJ
IURP ]HUR DW D SDUWLFXODU GHSWK �'

(
� WR oF DW WKH ERWWRP� LQ ZKLFK

FDVH WKH GHSWK DQG SRVLWLRQ HUURUV DUH KDOI RI WKRVH DVVXPLQJ D
FRQVWDQW VRXQG VSHHG HUURU�

2WKHU VRXQG VSHHG UHODWHG HUURUV
7KHUH DUH DUHDV LQ WKHZRUOG ZKHUH WKH VRXQG VSHHG FKDQJHV YHU\
PXFK RYHU D VKRUW GHSWK LQWHUYDO� DQG ZKHUH WKH GHSWK DW ZKLFK
WKLV FKDQJH WDNHV SODFH VKLIWV ZLWK WLPH DQG SRVLWLRQ� 6XFK DQ
XQDFFRXQWHG VKLIW JLYHV D UDQJH HUURU EXW QR DQJXODU HUURUV�
UHVXOWLQJ LQ WKH IROORZLQJ YHUWLFDO DQG DFURVVWUDFN SRVLWLRQ HUURUV�

o] 
 oFo'
F

o\ 
 �oFo' WDQ¬
F

)LQDOO\� LW VKRXOG EH QRWHG WKDW KRZ UD\ EHQGLQJ FDOFXODWLRQV DUH
SHUIRUPHG �ZLWK UHJDUG WR WUDQVGXFHU GHSWK LQ UHODWLRQ WR WKH
GHSWKV LQ WKH PHDVXUHG VRXQG VSHHG SURILOH� PD\ FDXVH
KHDYH��LQGXFHG HUURUV LI WKH VRXQG VSHHG FKDQJHV PXFK WKURXJK
WKH SURILOH�

)RU H[DPSOH� LI WKH FDOFXODWLRQV DUH GRQH WKURXJK D WDEOH ORRN��XS�
WKLV LPSOLHV WKDW WKH VRXQG VSHHG SURILOH LV DQFKRUHG DW WKH
WUDQVGXFHU� DQG PD\ FDXVH HUURUV GXH WR KHDYH� 7KLV HUURU LV
DYRLGHG LI WKH FDOFXODWLRQV DVVXPH WKH WUDQVGXFHU WR PRYH ZLWK
KHDYH UHODWLYH WR WKH VRXQG VSHHG SURILOH� 2Q WKH RWKHU KDQG� LI
WKHUH LV D VLJQLILFDQW FKDQJH LQ VRXQG VSHHG DURXQG WKH QRPLQDO
WUDQVGXFHU GHSWK� WKHUH LV LQ SUDFWLFH QRZD\ RI NQRZLQJ KRZ WKH
WUDQVGXFHU PRYHV UHODWLYH WR WKH VRXQG VSHHG SURILOH ZLWK KHDYH�
DOWKRXJK LQWXLWLYHO\ LWZRXOG VHHPPRVW FRUUHFW WR DVVXPH WKDW WKH
WUDQVGXFHU PRYHV ZLWK KHDYH ZKLOH WKH SURILOH UHPDLQV IL[HG�

,W PD\ DOVR EH QRWHG WKDW DQ LQKHUHQW OLPLWDWLRQ LQ UD\ EHQGLQJ
FDOFXODWLRQV LV WKDW RQH LV XVXDOO\ IRUFHG WR DVVXPH WKDW WKH VRXQG
VSHHG FKDQJHV RQO\ZLWK GHSWK DQG WKDW DQ\ FKDQJHZLWK SRVLWLRQ
LV QHJOLJLEOH� DW OHDVW IRU D SDUWLFXODU EHDP�

5DQJH FDSDELOLW\
7KH IXQGDPHQWDO HTXDWLRQ IRU GHWHUPLQLQJ WKH UDQJH FDSDELOLW\RI
DQ HFKR VRXQGHU LV WKH VRQDU HTXDWLRQ�

(/ 
 6/� �7/� %6

+HUH� (/ LV WKH UHFHLYHG HFKR OHYHO� 6/ LV WKH WUDQVPLWWHU VRXUFH
OHYHO� �7/ LV WKH WZR��ZD\ WUDQVPLVVLRQ ORVV� DQG %6 LV WKH
EDFNVFDWWHULQJ VWUHQJWK RI WKH WDUJHW�

7KH WZR��ZD\ WUDQVPLVVLRQ ORVV LV�
�7/ 
 �§5� �� ORJ5

+HUH� § LV WKH DEVRUSWLRQ FRHIILFLHQW DQG 5 LV WKH UDQJH� 7KH
DEVRUSWLRQ FRHIILFLHQW PD\ EH FDOFXODWHG IURP DFWXDO ZDWHU
WHPSHUDWXUH� VDOLQLW\� GHSWK DQG VRXQGHU IUHTXHQF\�
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7KH EDFNVFDWWHULQJ VWUHQJWK ZLOO GHSHQG RQ VHDEHG FRQGLWLRQV
DQG RQ WKH DUHD �$� RI WKH VHDEHG VHHQ E\ WKH HFKR VRXQGHU DW HDFK
VDPSOH WLPH�

%6 
 %6
%
� �� ORJ$

$ 
 �
7
�
5
5�DURXQG QRUPDO LQFLGHQFH � ¬ � ��

$ 
 Fº�
7
5

� VLQ¬ HOVHZKHUH

+HUH� F LV WKH VRXQG VSHHG� º LV WKH SXOVH OHQJWK� DQG �
7
DQG �

5
DUH

WKH WUDQVPLWWHU DQG UHFHLYHU EHDPZLGWKV UHVSHFWLYHO\� 7KH ILUVW
HTXDWLRQ IRU WKH DUHD LV YDOLG XQWLO WKH ERWWRP LQFLGHQFH DQJOH LV
ODUJHU WKDQ WKH ODUJHVW RI WKH IROORZLQJ WZR DQJOHV� JLYHQ E\�

FRV¬
/� 
 Æ�� Fº

�'
É��

VLQ¬
/� 
 �©

5
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Fº É
�

� �¯
7KH LQWULQVLF EDFNVFDWWHULQJ VWUHQJWK RI WKH VHDEHG �%6

%
� LV XVXDOO\

YHU\ GHSHQGHQW XSRQ WKH LQFLGHQFH DQJOH� ZLWK WKH ODUJHVW
YDULDWLRQ DURXQG QRUPDO LQFLGHQFH� DQG W\SLFDOO\ D /DPEHUW·V ODZ
GHSHQGHQFH DW ODUJHU LQFLGHQFH DQJOHV� ,W VHHPV QDWXUDO WR GHILQH�

%6
%

 %6

1
DW QRUPDO LQFLGHQFH �¬ 
 ��� � � � � � � � � � � � � � � � � � �

%6
%

 %6
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FRV�¬ IRU ¬ ! DERXW �������� � � � � � � � � � � � � � � � � � � � �

)URP�� DQG WR DQ LQFLGHQFH DQJOH RI DERXW �������� LW FDQ EH MXGJHG
IURP WKH OLWHUDWXUH WKDW WKH EDFNVFDWWHULQJ VWUHQJWK WR D JRRG
DSSUR[LPDWLRQ YDULHV OLQHDUO\ ZLWK DQJOH� 7KH DQJOH DW ZKLFK WKH
FURVV��RYHU EHWZHHQ WKH WZR UHJLRQV WDNHV SODFH� LQ HIIHFW GHILQLQJ
WKH VKDUSQHVV RI WKH QRUPDO LQFLGHQFH SHDN� LV YHU\ GHSHQGHQW
XSRQ VHDEHG PDWHULDO W\SH�
7\SLFDOO\� %6

1
ZLOO EH DERXW ���� G%� %6

2
�2 IRU REOLTXH� DERXW

���� G%� EXW WKH YDOXHV PD\ FKDQJH ZLWKLQ ��� G% RU HYHQ PRUH
GHSHQGLQJ XSRQ VHDEHG PDWHULDO W\SH DQG URXJKQHVV�
3XWWLQJ DOO WKH DERYH LQWR D VLQJOH HTXDWLRQ� WKH UHVXOW LV�
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7KH HFKR OHYHO KDV WR EH DERYH WKH QRLVH OHYHO �1/� E\ D FHUWDLQ
DPRXQW� W\SLFDOO\ �� G% ZKHQ XVLQJ SKDVH GHWHFWLRQ DQG �� G%
ZLWK DPSOLWXGH GHWHFWLRQ� LI WKH GHWHFWLRQV DUH WR EH UHOLDEOH� $W
KLJK VRQDU IUHTXHQFLHV� WKH QRLVH OHYHO LV XVXDOO\ GHWHUPLQHG E\
WKH HOHFWURQLF VHOI��QRLVH RI WKH SUHDPSOLILHUV� ZKLOH DW ORZ
IUHTXHQFLHV� WKH VHD QRLVH OHYHO ZLOO XVXDOO\ GRPLQDWH LI WKH YHVVHO
LV TXLHW� 9HVVHO QRLVH ZLOO YDU\ ZLWK VSHHG DQG RIWHQ SURSHOOHU
UHYROXWLRQ UDWH� DQG PD\ EH WKH GRPLQDQW QRLVH VRXUFH HYHQ DW
KLJK VRQDU IUHTXHQFLHV LI WKH YHVVHO LV VPDOO DQG LV WUDYHOOLQJ DW D
KLJK VSHHG� 7KH QRLVH OHYHO LV JLYHQ E\�

1/ 
 16/� �� ORJ%:� ',
5
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+HUH� 16/ LV WKH QRLVH VSHFWUDO OHYHO� ',
5
LV WKH UHFHLYH WUDQVGXFHU

GLUHFWLYLW\ LQGH[ DQG %: LV WKH UHFHLYHU EDQGZLGWK�

',
5

 ����� �� ORJ©

[
©

\
ZLWK WKH EHDPZLGWK JLYHQ LQ GHJUHHV�
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��� 3RZHU RQ�RII

6ZLWFK ORFDWLRQV
7KH (0 �� V\VWHP FRQVLVWV RI VHYHUDO VXE��V\VWHPV DQG
SHULSKHUDOV ZKLFK DOO KDYH WKHLU LQGLYLGXDO SRZHU RQ�RII
VZLWFKHV�

0DVWHU VZLWFK
8VXDOO\� WKH V\VWHPZLOO EH LQVWDOOHGZLWK D VHSDUDWHPDVWHU SRZHU
RQ�RII VZLWFK� DQG IRU PRVW V\VWHPV LW ZLOO EH ORFDWHG RQ WKH
2SHUDWRU &RQVROH DERYH WKH NH\ERDUG� )RU WKLV VZLWFK WR EH
RSHUDWLYH� DOO RWKHU VZLWFKHV PXVW EH OHIW SHUPDQHQWO\ RQ DQG WKH
MXQFWLRQ ER[ VZLWFK PXVW EH VHW WR 1RUPDO �VHH SDJH ���� 3RZHU LV
VZLWFKHG RII E\ XVLQJ WKH PDVWHU SRZHU RQ�RII VZLWFK DW DQ\
FRQYHQLHQW WLPH�

'LVSOD\ FRQVROH
7KH 2SHUDWRU FRQVROH KDV D FRQVROH SRZHU RQ�RII VZLWFK ORFDWHG
LQ WKH ERWWRPRI WKH FRQVROH� ,Q DGGLWLRQ� WKH FRPSXWHUVZLWKLQ WKH
FRQVROHV DQG WKH GLVSOD\PRQLWRUV KDYH LQGLYLGXDO SRZHU RQ�RII
VZLWFKHV�
1RWH WKDW LQ FDVH RI D FRPSXWHU KDQJ��XS� SRZHU RII�RQ PD\ EH
XVHG WR UHVHW WKH FRPSXWHU� RU LI WKH FRPSXWHU KDV D UHVHW EXWWRQ�
WKLV PD\ EH XVHG� RU� LI D NH\ERDUG LV FRQQHFWHG� VLPXOWDQHRXV
HQJDJHPHQW RI WKH &WUO� $OW DQG 'HO NH\V PD\ FDXVH D UHVHW�

-XQFWLRQ ER[
0RVW V\VWHPV GHULYH SRZHU IURP D MXQFWLRQ ER[ ZKLFK LQWHUQDOO\
FRQWDLQV D VZLWFK ZLWK WZR SRVLWLRQV ODEHOOHG 1RUPDO DQG 6HUYLFH�
,I VHW WR 6HUYLFH� WKH PDVWHU RQ�RII VZLWFK ZLOO QRW VZLWFK SRZHU
RQ�RII WR WKH GLVSOD\ XQLWV� 7KXV� D UHPRWH UHVHW RI WKH 7UDQVFHLYHU
8QLW FDQ EH DFFRPSOLVKHG E\ XVLQJ WKH PDVWHU RQ�RII VZLWFK�
SURYLGHG WKDW WKH MXQFWLRQ ER[ VZLWFK LV LQ WKH 6HUYLFH SRVLWLRQ�

6HSDUDWH V\VWHPV
1RWH WKDW DQ\ ZRUNVWDWLRQ��EDVHG V\VWHPV IRU GDWD ORJJLQJ RU
SRVW��SURFHVVLQJ GHOLYHUHG ZLWK WKH (0 �� V\VWHPZLOO KDYH WKHLU
RZQ SRZHU RQ�RII SURFHGXUH� DQG ZLOO QRW EH FRQQHFWHG WR WKH
PDVWHU SRZHU RQ�RII VZLWFK�

6RIWZDUH
7KH 2SHUDWRU 8QLW DQG WKH %RWWRP 'HWHFWRU 8QLW �DV ZHOO DV DQ\
4XDOLW\ $VVXUDQFH 8QLW DQG�RU 6RQDU ,PDJLQJ 8QLW WKDW PD\ EH
LQFOXGHG� DUH VXSSOLHG ZLWK VRIWZDUH RQ ��� 0E\WH ����µ IORSS\
GLVNV� :KHQ \RX VZLWFK SRZHU RQ RU SUHVV WKH UHVHW EXWWRQ� WKH
FRPSXWHUV RI WKHVH XQLWV ZLOO ERRW DQG ORDG WKH VRIWZDUH IURP
WKHVH GLVNV�
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1RWH � 2WKHUZLVH WKH GLVNV DUH QRW DFFHVVHG� EXW WKH\ VKRXOG VWLOO EH OHIW LQ WKH
FRPSXWHUV DW DOO WLPHV WR SURWHFW WKH KHDGV RI WKH GULYHV�

,I WKH V\VWHP GLVN LV ORFDWHG LQ WKH GLVN GULYH ZKHQ SRZHU LV
LQLWLDWHG� LW ZLOO WDNH DSSUR[LPDWHO\ �� VHFRQGV WR ERRW DQG ORDG�
:KHQ WKLV VHTXHQFH LV WHUPLQDWHG� WKH PDLQ PHQX ZLOO DSSHDU�

��� &� �� ��� &
��� )� �� ���� )

3URWHFW
3URWHJHU
3URWHJHU
6FKX�W]HQ

1HYHU
1XQFD
-DPDLV
1LH

1HYHU
1XQFD
-DPDLV
1LH

1R
1R
1RQ
1HLQ

,QVHUW� &DUHIXOO\
,QVHUWDU
,QVHUHU� DYHF� VRLQ
6RUJIlOWLJ� (LQVHW]HQ

&'���

)LJXUH � )ORSS\ GLVN KDQGOLQJ

,I SRZHU LV VZLWFKHG RQ ZKLOH WKH V\VWHP GLVN LV QRW LQ LWV GULYH�
WKH GLVSOD\ ZLOO JLYH WKH IROORZLQJ PHVVDJH�

,QVHUW V\VWHP GLVN LQ GULYH DQG SUHVV DQ\ NH\ WR FRQWLQXH�

$IWHU ORDGLQJ DQG SUHVVLQJ D NH\� LW ZLOO WDNH DSSUR[LPDWHO\ ��
VHFRQGV WR ERRW DQG ORDG� 3UHVV WKH UHVHW EXWWRQ LI QR NH\ERDUG LV
FRQQHFWHG� (DFK (0 �� V\VWHP IORSS\ GLVN LV ODEHOOHG ZLWK WKH
IROORZLQJ LQIRUPDWLRQ�

� 8QLW
� 9HUVLRQ QXPEHU
� 'DWH RI UHOHDVH

$ VSDUH GLVN LV DOZD\V VXSSOLHG ZLWK D QHZ VRIWZDUH UHOHDVH� 7KH
GLVN IRUPDW LV QRW 06��'26� DV WKH RSHUDWLQJ V\VWHP LV L50;� DQ
,QWHO UHDO��WLPH RSHUDWLQJ V\VWHP� 7KXV� FRSLHV RI WKH GLVNV FDQQRW
EH PDGH DV XVXDO RQ D 3&� EXW DGGLWLRQDO VSDUH GLVNV PD\ EH
REWDLQHG IURP .RQJVEHUJ 6LPUDG�

1RWH � 7KH IORSS\ GLVNV PXVW EH KDQGOHG ZLWK FDUH� DV LQVWUXFWHG LQ )LJXUH ��



.RQJVEHUJ 6LPUDG (0 ��

�� �������'

��� 6\VWHP LQLWLDOL]DWLRQ

%RRWLQJ XS
$IWHU SRZHU KDV EHHQ VZLWFKHG RQ� DOO V\VWHP VFUHHQV VKRXOG
ZLWKLQ WZRPLQXWHV FRPH XSZLWK QRUPDO GLVSOD\V� 1RWH WKDW WKH
2SHUDWRU 8QLW FRPSXWHU UHDGV WKH ,QVWDOODWLRQ DQG
&RQILJXUDWLRQ 3DUDPHWHUV DQG 6RXQG 6SHHG 3URILOH XVHG
GXULQJ SUHYLRXV RSHUDWLRQ IURP PHPRU\ ZLWK EDWWHU\ EDFN��XS�
+RZHYHU� WR HQVXUH WKDW QR HUURUV KDYH RFFXUUHG� WKHYDOXHV LQ WKH
2SHUDWRU 8QLW ,QVWDOODWLRQ 0HQX DQG WKH 6RXQG 6SHHG 3URILOH
VKRXOG EH FKHFNHG� 1RWH WKDW WKHVH SDUDPHWHUV PXVW DOZD\V EH
HQWHUHG DW V\VWHP LQVWDOODWLRQ �XVXDOO\ GRQH GXULQJ WKH +DUERXU
$FFHSWDQFH 7HVW�� DQGZKHQHYHU WKH FLUFXLW ERDUGZLWK WKHEDWWHU\
EDFNHG��XS PHPRU\ LV UHSODFHG�

1RWH � ,Q FDVH RI IDLOXUH LQ WKH EDWWHU\ EDFNHG��XS PHPRU\�

� 5XQ WKH 5$0&/($5 SURJUDP

,I WKLV SURJUDP LV RQ WKH 2SHUDWRU 8QLW IORSS\ GLVN� SUHVV &WUO�&
WR VWRS WKH 238 SURJUDP� WKHQ HQWHU 5$0&/($5 RQ WKH
NH\ERDUG IROORZHG E\ (QWHU�

,I WKLV SURJUDP LV RQ LWV RZQ IORSS\ GLVN� LQVHUW WKH GLVN LQ WKH
2SHUDWRU 8QLW� UHVHW WKH FRPSXWHU DQG IROORZ WKH LQVWUXFWLRQV
ZKLFK DSSHDU RQ WKH VFUHHQ�

� 5HERRW

� 5HHQWHU WKH SURSHU YDOXHV�

$IWHU D 5$0&/($5 RU UHSODFHPHQW RI WKH EDWWHU\ EDFNHG��XS PHPRU\
ERDUG� WKH FRQILJXUDWLRQ SDUDPHWHUV ZLOO UHYHUW WR WKHLU GHIDXOW YDOXHV�
7KH GHIDXOW FRQILJXUDWLRQ YDOXHV PD\ FDXVH SUREOHPV IRU VRPH XVHUV�
DQG FDQQRW UHDGLO\ EH FKDQJHG DV WKH FRQILJXUDWLRQ LV SDVVZRUG
SURWHFWHG�+RZHYHU� LQ FDVH DXVHU HQFRXQWHUV WKLV SUREOHP� WKHSDVVZRUG
FDQ EH REWDLQHG E\ FDOOLQJ .RQJVEHUJ 6LPUDG� 6HH WKH VHFWLRQ
´:KHUH WR FDOO IRU KHOSµ RQ SDJH �� IRU WKH FRUUHFW WHOHSKRQH QXPEHU�

%DVLF SDUDPHWHUV

7UDQVGXFHU SRVLWLRQ

1RWH � 7KLV SDUDPHWHUPXVW EH FRUUHFWO\ VHW LQ WKH2SHUDWRU8QLW IRU WKH V\VWHP
WR RSHUDWH FRUUHFWO\ DQG JLYH FRUUHFW PHDVXUHPHQW GDWD�

7KH WUDQVGXFHU KRUL]RQWDO SRVLWLRQ LV JLYHQ ZLWK UHVSHFW WR WKH
SRVLWLRQLQJ V\VWHP UHIHUHQFH FHQWUH� ,I WKH UHIHUHQFH FHQWUH LV
PRYHG� IRU H[DPSOH ZKHQ FKDQJLQJ WR D GLIIHUHQW SRVLWLRQLQJ
V\VWHP� WKH WUDQVGXFHU SRVLWLRQ PXVW DOVR EH FKDQJHG� 7KH
VRXQGLQJV· SRVLWLRQV RQ WKH VHDEHG DUH JLYHQ ZLWK UHVSHFW WR WKH
SRVLWLRQLQJ UHIHUHQFH FHQWUH DV GHILQHG E\ WKH WUDQVGXFHU
SRVLWLRQ�
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1RWH WKDW WKH GHSWK RI WKH WUDQVGXFHU VKRXOG LQLWLDOO\ EH
PHDVXUHG ZLWK WKH YHVVHO EHLQJ KRUL]RQWDO� ,I WKH ORDGLQJ RI WKH
YHVVHO FKDQJHV� WKH UHVXOWLQJ GUDIW FKDQJH VKRXOG EH PHDVXUHG
ZKHUH WKH YHUWLFDO UHIHUHQFH XQLW LV� 7KH UHDVRQ IRU WKLV LV WKDW LI WKH
WUDQVGXFHU DQG 958 DUH GLVSODFHG KRUL]RQWDOO\ �GHILQHG LQ D
SDUDPHWHU (3520 LQ WKH 7UDQVFHLYHU 8QLW�� WKH (0 �� V\VWHP
XVHV WKH SLWFK DQG UROO DQJOHV WRJHWKHU ZLWK WKH KHDYH VHQVRU
RXWSXW WR FDOFXODWH DQ HTXLYDOHQW KHDYH DW WKH WUDQVGXFHU� DQG
KHDYH VHQVRUV XVXDOO\ RQO\ PHDVXUH G\QDPLF KHDYH�

6HQVRU RIIVHWV

1RWH � 7KLV SDUDPHWHUPXVW EH FRUUHFWO\ VHW LQ WKH2SHUDWRU8QLW IRU WKH V\VWHP
WR RSHUDWH FRUUHFWO\ DQG JLYH FRUUHFW PHDVXUHPHQW GDWD�

5ROO� SLWFK DQGKHDGLQJ VHQVRUV XVXDOO\ KDYH DQ RIIVHW RU ]HURELDV
ZKLFK PD\ FKDQJH ZLWK WLPH� 7KH RSWLRQDO 4XDOLW\ $VVXUDQFH
8QLW RU .RQJVEHUJ 6LPUDG 0(5/,1 V\VWHP PD\ EH XVHG WR
GHWHUPLQH WKHVH RIIVHWV� RU DOWHUQDWLYHO\ WKH\ PD\ EH GHWHUPLQHG
LQ SRVW��SURFHVVLQJ �WKH .RQJVEHUJ 6LPUDG 1(3781( V\VWHP
DOORZVRIIVHW HUURUV WREH IRXQGDQGFRPSHQVDWHG IRU LQ WKH ORJJHG
GDWD��

5ROO RIIVHW

5ROO RIIVHW LV GHWHUPLQHG E\ FRPSDULQJ DFURVVWUDFN SURILOHV IURP
D OLQH UXQ LQ RSSRVLWH GLUHFWLRQV� ZKLFK LV KDQGOHG ZHOO E\ WKH
RSWLRQDO 4XDOLW\ $VVXUDQFH 8QLW RU .RQJVEHUJ 6LPUDG0(5/,1
V\VWHP� ,W LV LPSRUWDQW WKDW WKH UROO RIIVHW HQWHUHG LV UHDVRQDEO\
FRUUHFW� RWKHUZLVH VLJQLILFDQW HUURUVZLOO RFFXU LQ WKH UHDO��WLPH UD\
EHQGLQJ FDOFXODWLRQV�

3LWFK RIIVHW

3LWFK RIIVHW LV GHWHUPLQHG E\ FRPSDULQJ DORQJWUDFN SURILOHV IURP
D OLQH UXQ DW PLQLPXP VKLS VSHHG LQ RSSRVLWH GLUHFWLRQV XS DQG
GRZQ D QRW WRR VWHHS VORSH ZLWK D VLJQLILFDQW GHSWK FKDQJH� 7KLV
PD\ EH GLIILFXOW ZLWK WKH OLPLWHG OLQH OHQJWKV DOORZHG E\ WKH
RSWLRQDO 4XDOLW\ $VVXUDQFH 8QLW RU .RQJVEHUJ 6LPUDG0(5/,1
V\VWHP� +RZHYHU� VPDOO SLWFK HUURUV GR QRW FDXVH VLJQLILFDQW
HUURUV LQ UD\ EHQGLQJ FDOFXODWLRQV DQG PD\ WKXV EH IRXQG DQG
FRPSHQVDWHG IRU LQ SRVW��SURFHVVLQJ�

+HDGLQJ RIIVHW

+HDGLQJ RIIVHW FDQ LQ SULQFLSOH EH GHWHUPLQHG E\ FRPSDULQJ WKH
SRVLWLRQ RI D GLVWLQFW VHDEHG IHDWXUH VHHQ IURP WZR VLGHV IDU RXW
LQ WKH HFKR VRXQGHU VZDWK� 1RWH� KRZHYHU� WKDW DQ\ KHDGLQJ
RIIVHW LV EHVWPHDVXUHGZLWK WKH YHVVHO EHLQJ WLHG XS DORQJ D TXD\�
XVLQJ VWDQGDUG ODQG VXUYH\LQJ WHFKQLTXHV WR GHWHUPLQH DFWXDO
YHVVHO KHDGLQJ�
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3RVLWLRQLQJ V\VWHP

1RWH � 7KLV SDUDPHWHUPXVW EH FRUUHFWO\ VHW LQ WKH2SHUDWRU8QLW IRU WKH V\VWHP
WR RSHUDWH FRUUHFWO\ DQG JLYH FRUUHFW PHDVXUHPHQW GDWD�

7KH W\SH RI GDWDJUDPV VHQW E\ WKH SRVLWLRQLQJ V\VWHP PXVW EH
HQWHUHG� DQG WKH WLPH GHOD\ RI WKH SRVLWLRQV� L�H� WKH DJH RI WKH
SRVLWLRQV ZKHQ WKH\ DUULYH DW WKH 2SHUDWRU 8QLW� PXVW EH IRXQG�
1RWH WKDW WKLV WLPH GHOD\ PD\ EH IRXQG HLWKHU ZLWK WKH RSWLRQDO
4XDOLW\$VVXUDQFH8QLW RU.RQJVEHUJ 6LPUDG0(5/,1 V\VWHPRU
LQ SRVW��SURFHVVLQJ� ,W LV GHWHUPLQHG E\ UH��UXQQLQJ WKH OLQHV XVHG
IRU GHWHUPLQDWLRQ RI SLWFK RIIVHW DW D VLJQLILFDQWO\ KLJKHU VSHHG�
DQG FRPSDULQJ DORQJWUDFN SURILOHV�

([WHUQDO FORFN

1RWH � 7KLV SDUDPHWHUPXVW EH FRUUHFWO\ VHW LQ WKH2SHUDWRU8QLW IRU WKH V\VWHP
WR RSHUDWH FRUUHFWO\ DQG JLYH FRUUHFW PHDVXUHPHQW GDWD�

7KH W\SH RI FORFN XVHG �LI DQ\� PXVW EH GHILQHG�

,QWHUIDFHV
7KH VHULDO LQWHUIDFH SDUDPHWHUV PXVW EH GHILQHG �OLQH � IRU
SRVLWLRQLQJ V\VWHP� OLQH � IRU VRXQG VSHHG SURILOH� OLQH � IRU
H[WHUQDO FORFN� DQG OLQH � IRU WUDFN SORWWHU��

1RWH � 7KLV SDUDPHWHUPXVW EH FRUUHFWO\ VHW LQ WKH2SHUDWRU8QLW IRU WKH V\VWHP
WR RSHUDWH FRUUHFWO\ DQG JLYH FRUUHFW PHDVXUHPHQW GDWD�

(WKHUQHW DQG ,3 DGGUHVVHV DQG 8'3 SRUW QXPEHU PXVW EH VHW IRU
ERWK 2SHUDWRU 8QLW DQG ORJJLQJ V\VWHP LI ORJJLQJ WDNHV SODFH
RYHU WKH (WKHUQHW�

'DWD RXWSXW

1RWH � 7KLV SDUDPHWHUPXVW EH FRUUHFWO\ VHW LQ WKH2SHUDWRU8QLW IRU WKH V\VWHP
WR RSHUDWH FRUUHFWO\ DQG JLYH FRUUHFW PHDVXUHPHQW GDWD�

,W LV UHFRPPHQGHG DOZD\V WR ORJ VWDUW�VWRS� SDUDPHWHUV� DQG
VRXQG VSHHG GDWDJUDPV LQ DGGLWLRQ WR GHSWK GDWDJUDPV� WKXV
HQVXULQJ WKDW DOO GDWD UHOHYDQW WR WKH VXUYH\ DQG SRVVLEO\ XVHIXO
LQ DQDO\]LQJ VXUYH\ UHVXOWV� DUH VWRUHG�

8VXDOO\� SRVLWLRQ GDWDJUDPV VKRXOG DOVR EH ORJJHG� XQOHVV WKH\
DUH ORJJHG VHSDUDWHO\ DV VRPH XVHUV SUHIHU�

6RQDU ,PDJLQJ GDWD VKRXOG DOVR QRUPDOO\ EH ORJJHG� DV WKHVHGDWD
PD\ EHFRPH YDOXDEOH DW D ODWHU WLPH� HYHQ WKRXJK WKH VXUYH\
GRHVQ·W UHTXLUH WKHVH GDWD�

6WDUWLQJ WKH HFKR VRXQGHU
$IWHU WKH LQVWDOODWLRQ SDUDPHWHUV KDYH EHHQ FKHFNHG� VRPH
DGGLWLRQDO SDUDPHWHU HQWU\ LV XVXDOO\ UHTXLUHG RQ WKH %RWWRP
'HWHFWRU 8QLW� EHIRUH WKH VRXQGLQJ PD\ VWDUW�
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2Q WKH %RWWRP'HWHFWRU 8QLW� LW LV UHTXLUHG WR HQWHU WKH W\SH RI LFH
ZLQGRZ LQVWDOOHG� LI WKHUH LV RQH� 7KH W\SH RI EHDP VSDFLQJ LV WKHQ
FKRVHQ� HLWKHU HTXDO VSDFLQJ LQ DQJOH RU KRUL]RQWDO GLVWDQFH� E\
VHWWLQJ WKH 2SHUDWLRQ PHQX��!0RXQWLQJ WR &(175 �GJ%6 RU
&(175 ('%6 �GHVFULEHG RQ SDJH 12 7$*�� 6RXQGLQJV PD\
WKHQ EH VWDUWHG GLUHFWO\ IURP WKH 2SHUDWRU 8QLW ZLWK QR IXUWKHU
VHWWLQJV RQ WKH %RWWRP 'HWHFWRU 8QLW� RU VRXQGLQJV PD\ EH
VWDUWHG IURP WKH %RWWRP 'HWHFWRU 8QLW LWVHOI LI VR GHVLUHG �VHW (0
�� PHQX��! 7UDQVPLW 0RGH WR $XWR RU D VSHFLILF PRGH �� VHH
SDJH ���� 1RWH WKDW�

� WKH 2SHUDWRU 8QLW 7UDQVPLW 0RGH PXVW QRW EH VHW WR 2II LQ
RUGHU WR DOORZ GDWD WR FRPH WKURXJK

� LI WKH 2SHUDWRU 8QLW7UDQVPLW0RGH LV VHW WR/RFDO� WKH %RWWRP
'HWHFWRU·V2SHUDWLRQPHQX��!'DWD2XWSDUDPHWHUPXVW EH VHW
WR 2Q �GHVFULEHG RQ SDJH �����

(0 ��'

2Q WKH %RWWRP 'HWHFWRU 8QLWV� LW LV UHTXLUHG WR HQWHU WKH W\SH RI
LFH ZLQGRZ LQVWDOOHG� LI WKHUH LV RQH� 7KH W\SH RI EHDP VSDFLQJ LV
WKHQ FKRVHQ� HLWKHU HTXDO VSDFLQJ LQ DQJOH RU KRUL]RQWDO GLVWDQFH�
E\ VHWWLQJ WKH 2SHUDWLRQ PHQX��!0RXQWLQJ WR 3257 �GJ%6 RU
3257 ('%6 IRU WKH SRUW VLGH V\VWHP� DQG 67$5% �GJ%6 RU
67$5% ('%6 IRU WKH VWDUERDUG V\VWHP �GHVFULEHG RQ SDJH
12 7$*�� 7KH %RWWRP 'HWHFWRU 8QLW 2SHUDWLRQ PHQX��!'XDO
6\QF FRPPDQG PXVW EH VHW WR2Q �GHVFULEHG RQ SDJH 12 7$*��
6RXQGLQJV PD\ WKHQ EH VWDUWHG GLUHFWO\ IURP WKH 2SHUDWRU 8QLW
ZLWK QR IXUWKHU VHWWLQJV RQ WKH %RWWRP 'HWHFWRU 8QLWV� RU VWDUWHG
IURP WKH %RWWRP 'HWHFWRU 8QLWV WKHPVHOYHV LI VR GHVLUHG �VHW (0
�� PHQX��!7UDQVPLW0RGH WR$XWRRU D VSHFLILFPRGH �� VHHSDJH
���� 1RWH WKDW�

� WKH 2SHUDWRU 8QLW 7UDQVPLW 0RGH PXVW QRW EH VHW WR 2II LQ
RUGHU WR DOORZ GDWD WR FRPH WKURXJK

� LI WKH 2SHUDWRU 8QLW7UDQVPLW0RGH LV VHW WR/RFDO� WKH %RWWRP
'HWHFWRU·V2SHUDWLRQPHQX��!'DWD2XWSDUDPHWHUPXVW EH VHW
WR 2Q �GHVFULEHG RQ SDJH �����

,QLWLDOL]DWLRQ SUREOHPV

,I WKH HFKR VRXQGHU GRHV QRW ZRUN SURSHUO\ DIWHU VWDUWXS� L�H� ZLWK
D VWDEOH ERWWRP RQ WKH 2SHUDWRU 8QLW·V DFURVVWUDFN GLVSOD\� WKLV
PD\ HLWKHU EH GXH WR D KDUGZDUH IDXOW� RU WR YHU\ GLIILFXOW ERWWRP
FRQGLWLRQV�
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7KH (0 �� V\VWHP KDV EXLOW��LQ DXWRPDWLF ERWWRP ILQGLQJ DQG
UHFRYHU\ DOJRULWKPV� ZKLFK KDYH EHHQ IRXQG WR EH YHU\ UHOLDEOH�
EXW YHU\ GLIILFXOW ZHDWKHU RU VHDEHG WRSRJUDSK\PD\ FDXVH WKHP
WR IDLO� ,I WKLV LV WKH FDVH� LW PD\ EH QHFHVVDU\ WR ORFN WKH WUDQVPLW
PRGH WR D GHHSHU RQH WKDQ ZKDW LV XVXDOO\ FKRVHQ DXWRPDWLFDOO\
�L�H� GR QRW XVH $XWR� DQG�RU IRUFH WKH HFKR VRXQGHU WR FRUUHFW
GHSWK E\ HQWHULQJ ([SHFWHG 'HSWK RQ WKH 2SHUDWRU 8QLW PHQX
�(0 ��� (0 ��� DQG (0 ������

2Q WKH (0 ��� LW LV LQ DGGLWLRQ SRVVLEOH WR DGMXVW WKH ([W�
&RQGLWLRQV SDUDPHWHU RQ WKH %RWWRP 'HWHFWRU 8QLW WR FDWHU IRU
GLIILFXOW FRQGLWLRQV ZKLFK XVXDOO\ PD\ EH MXGJHG RQ WKH VWDYH
GLVSOD\�

,I QR VRXQGLQJV DUH UHFHLYHG RQ WKH 2SHUDWRU 8QLW� LW LV DGYLVDEOH
WR FKHFN WKDW SRZHU KDV EHHQ VZLWFKHG RQ WR WKH 7UDQVFHLYHU 8QLW
DQG %RWWRP 'HWHFWRU 8QLW�

$OVR QRWH WKDW D PLQLPXP RI �� P RI ZDWHU GHSWK LV QHHGHG
EHORZ WKH WUDQVGXFHU�V��

,I QR REYLRXV UHDVRQ LV IRXQG IRU WKH HFKR VRXQGHU QRW ZRUNLQJ
SURSHUO\� WU\ UHVHWWLQJ WKH V\VWHP �SRZHU RII�RQ�� DQG LI WKLV GRHV
QRW KHOS� WU\ UXQQLQJ WKH%,7( WHVWV WR SRVVLEO\ ORFDWH D KDUGZDUH
HUURU�

:KHUH WR FDOO IRU KHOS

$VVLVWDQFH LV REWDLQHG E\ WHOHSKRQH DW WKH .RQJVEHUJ 6LPUDG
+\GURJUDSKLF 'HSDUWPHQW� 3OHDVH FDOO�

� GXULQJ .RQJVEHUJ 6LPUDG·V RIILFH KRXUV
������������� ORFDO WLPH� ���������� ���������������� ������ �

� RXWVLGH .RQJVEHUJ 6LPUDG·V RIILFH KRXUV ���������� ������ �

5XQQLQJ SUREOHPV

%XJV

7KH(0 �� V\VWHPZLOOXVXDOO\ UXQ FRQWLQXRXVO\� JLYLQJ H[FHOOHQW
GDWD TXDOLW\� DQG ZH KDYH REVHUYHG WKDW RQ PDQ\ YHVVHOV WKH
V\VWHP ZLOO UXQ ZLWK YHU\ OLWWOH VXSHUYLVLRQ IURP DQ RSHUDWRU�
+RZHYHU� VRPH FDXWLRQ LV DGYLVHG� IRU H[DPSOH RQH FDQQRW
JXDUDQWHH ���� WKDW DEXJ FDXVLQJXQLQWHQWLRQDO FUDVKHV GRHVQRW
UHPDLQ� HVSHFLDOO\ LQ D PDMRU QHZ VRIWZDUH UHOHDVH� ,W LV WKHUHIRUH
UHFRPPHQGHG WKDW DQ H[WHUQDO ORJJLQJ V\VWHP LV VHW XS ZLWK DQ
DXGLEOH DODUP WR ZDUQ WKH RSHUDWRU LI WKH (0 �� V\VWHP VWRSV
VHQGLQJ GDWD�
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:HDWKHU�ERWWRP SUREOHPV
3UREOHPVPD\ RFFXU GXH WRZHDWKHU RU GLIILFXOW ERWWRP� 1RWH WKDW
DPD[LPXPDQGPLQLPXPGHSWKPD\EH HQWHUHGRQ WKH2SHUDWRU
8QLWZKLFKPD\ EH XVHG WR KHOS WKH V\VWHP LQ WUDFNLQJ WKHERWWRP
DQG DYRLG IDOVH GHWHFWLRQV GXULQJ GLIILFXOW FRQGLWLRQV� $FRXVWLFDO
LQWHUIHUHQFH PD\ RFFXU� ERWK WR DQG IURP DQ (0 �� V\VWHP�
3RVVLELOLWLHV IRU H[WHUQDO V\QFKURQL]DWLRQ KDYH EHHQ EXLOW LQWR WKH
V\VWHPV� DQG ZLOO VROYH LQWHUIHUHQFH SUREOHPV� DOWKRXJK DW WKH
FRVW RI UHGXFHG SLQJ UDWHV�

7KH EODQNLQJ VLJQDO RXWSXW IURP WKH (0 �� V\VWHPPD\ EH WULHG�
EXW LW KDV EHHQ IRXQG WKDW XVLQJ WKH EODQNLQJ LQSXW WR WKH (0 ��
XVXDOO\ PDNHV WKH LQWHUIHUHQFH SUREOHP ZRUVH� ,I WKH LQWHUIHULQJ
V\VWHP FDQ EH WXQHG LQ IUHTXHQF\� WKLV ZLOO XVXDOO\ EH YHU\
KHOSIXO�

7KH WUDQVPLWWHU SRZHU DPSOLILHUV KDYH EHHQ IRXQG WR EH WKHPRVW
YXOQHUDEOH FRPSRQHQW LQ WKH (0 ��� PRVWO\ EHFDXVH WKHUH DUH VR
PDQ\ RI WKHP� DQG EHFDXVH WKH\ DUH UXQ ZLWK KLJK YROWDJHV DQG
DUH WKHUHIRUH XQGHUPRUH VWUHVV WKDQ RWKHU FRPSRQHQWV� 7KH HFKR
VRXQGHU ZLOO VWLOO JLYH H[FHOOHQW GDWD ZLWKPRUH WKDQ ��� RI WKHVH
DPSOLILHUV RXW RI RUGHU�

,W LV UHFRPPHQGHG WR UXQ WKH 7UDQVPLWWHU $PSOLILHU %,7( WHVW
ZKHQHYHU FRQYHQLHQW WR YHULI\ D KHDOWK\ VWDWXV� /LNHZLVH LW LV
UHFRPPHQGHG WR UXQ WKH %,7( WHVW RQ WKH SUHDPSOLILHUV ZKHQ
FRQYHQLHQW�
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��� 6XUYH\ SODQQLQJ

3RLQWV IRU FRQVLGHUDWLRQ
$ VXUYH\ VKRXOG DOZD\V EH SODQQHG WDNLQJ LQWR DFFRXQW HFKR
VRXQGHU FKDUDFWHULVWLFV� VHDEHG WRSRJUDSK\ DQG ZHDWKHU
FRQGLWLRQV� 7KH QHHG IRU FDOLEUDWLRQ RI WKH KHDGLQJ� UROO DQG SLWFK
VHQVRUV VKRXOG EH FRQVLGHUHG� DQG KRZ DQG ZKHUH WR JDWKHU
VRXQG VSHHG SURILOHV VKRXOG EH FRQVLGHUHG�

(FKR VRXQGHU FKDUDFWHULVWLFV
7KH LPSRUWDQW HFKR VRXQGHU FKDUDFWHULVWLFV DUH FRYHUDJH YHUVXV
GHSWK DQG UDQJH VDPSOLQJ UHVROXWLRQ� ,I WKH VXUYH\ LV WR EH UXQ LQ
D GHSWK UDQJH ZKLFK FRUUHVSRQGV WR WKDW ZKHUH WKH HFKR VRXQGHU
XVXDOO\ FKDQJHV FRYHUDJH VHFWRU DQG�RU SXOVH OHQJWK DQG
SRVVLEO\ UDQJH VDPSOLQJ UDWH� RQH VKRXOG FRQVLGHU WKH SRVVLELOLW\
RI UXQQLQJ LQ IL[HG PRGH LQVWHDG RI LQ DXWR�

&RYHUDJH FDSDELOLW\ GHWHUPLQHV OLQH VSDFLQJ� DQG DV LW YDULHVZLWK
ERWWRP UHIOHFWLYLW\� WKLV PXVW EH HVWLPDWHG� 8VXDOO\ ��� RYHUODS
EHWZHHQ OLQHV LV VXIILFLHQW� EXW LI ODUJH YDULDWLRQV LQ UHIOHFWLYLW\ LV
H[SHFWHG� RU UHIOHFWLYLW\ LV XQNQRZQ� LW PD\ EH QHFHVVDU\ WR
LQFUHDVH RYHUODS�

1RWH WKDW RQ WKH (0 �� LW LV SRVVLEOH WR OLPLW FRYHUDJH RQ WKH
%RWWRP 'HWHFWRU 8QLW� $V D UHGXFWLRQ LQ FRYHUDJH PD\ LQFUHDVH
SLQJ UDWH� WKLV VKRXOG EH FRQVLGHUHG� HVSHFLDOO\ LI OLQH VSDFLQJ LV
GHWHUPLQHGE\RWKHU HTXLSPHQW RU ODUJHYDULDWLRQV LQGHSWK DORQJ
VXUYH\ OLQHV ZLOO DQ\ZD\ OHDG WR ODUJH YDULDWLRQV LQ FRYHUDJH�

6HDEHG WRSRJUDSK\
,I WKHUH DUH VWHHS VORSHV RQ WKHERWWRP� LW LV VWURQJO\ DGYLVHG WR UXQ
DORQJ WKHVH VORSHV� QRW XS RU GRZQ WKHP� 7KLV ZLOO EH EHQHILFLDO
LQ NHHSLQJ FRYHUDJH UHDVRQDEO\ FRQVWDQW DORQJ VXUYH\ OLQHV� WKXV
PDNLQJ VXUYH\ SODQQLQJ HDVLHU� +RZHYHU WKHPDLQ UHDVRQ IRU WKLV
DGYLFH LV WKDW WKH HFKR VRXQGHU SHUIRUPDQFH ZLOO DOZD\V EH
SRRUHU ZKHQ UXQQLQJ XS RU GRZQ D VORSH UDWKHU WKDQ DORQJ� 7KLV
LV EHFDXVHPXFK OHVV DFRXVWLF HQHUJ\ LV UHIOHFWHG EDFN WRZDUGV WKH
WUDQVGXFHU IURP VWHHS VORSHV� FDXVLQJ OHVV GHWHFWLRQV DQG WKH
SRVVLELOLW\ RI IDOVH GHWHFWLRQV LQ VLGHOREHV �QRWH KRZHYHU WKDW
VLGHOREH GHWHFWLRQV DUH YHU\ UDUH LQ WKH (0 HFKR VRXQGHUV GXH WR
WKH DGYDQFHG VLJQDO SURFHVVLQJ LPSOHPHQWHG�� 1RWH WKDW LI
FLUFXPVWDQFHV UHTXLUH WKDW VXUYH\ OLQHV DUH UXQ XS RU GRZQ D
VORSH� UHGXFWLRQ RI YHVVHO VSHHG ZLOO XVXDOO\ EH UHTXLUHG WR DOORZ
WKH HFKR VRXQGHU WR WUDFN WKH ERWWRP FRQWLQXRXVO\�

:HDWKHU FRQGLWLRQV
&RYHUDJH FDSDELOLW\ LV DOVR DIIHFWHG E\ ZHDWKHU FRQGLWLRQV DQG
SRVVLEO\ DOVR E\ YHVVHO VSHHG� +HDY\ VHDV DQG SRVVLEO\ YHVVHO
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VSHHG OHDG WR LQFUHDVHG QRLVH OHYHO� DQG PD\ DOVR FDXVH DHUDWLRQ
RQ WKH WUDQVGXFHUV� $HUDWLRQ LV D IXQFWLRQ RI VHD VWDWH� EXW DOVR RI
WKH KHDGLQJ ZLWK UHVSHFW WR WKH ZDYH GLUHFWLRQ DQG WKH YHVVHO
VSHHG� ,W LV VWURQJO\ DGYLVHG WKDW RQH EXLOGV D UHFRUG RI FRYHUDJH
YHUVXV VHD VWDWH� KHDGLQJ ZLWK UHVSHFW WR ZDYH GLUHFWLRQ� DQG
YHVVHO VSHHG� 7KLV UHFRUG FRXOG EH YHU\ KHOSIXO LQ HQVXULQJ WKDW
VXUYH\V FDQ EH SHUIRUPHG HIILFLHQWO\ ZLWK D PLQLPXP RI OLQH
UHMHFWLRQV DQG FRUUHVSRQGLQJ UHUXQV DQG ILOO��LQV�

6HQVRU FDOLEUDWLRQ
7KH GULIW UDWHV RI UROO� SLWFK DQG KHDGLQJ RIIVHWV VKRXOG DOVR EH
UHFRUGHG WR HQDEOH HIILFLHQW SODQQLQJ RI FDOLEUDWLRQ LQWHUYDOV� ,I
FDOLEUDWLRQ LV UHTXLUHG EHIRUH D VXUYH\� D VXLWDEOH FDOLEUDWLRQ DUHD
VKRXOG EH GHWHUPLQHG EHIRUH UHDFKLQJ WKH VXUYH\ DUHD�

1RWH WKDW VRPH YHUWLFDO UHIHUHQFH XQLWV VXFK DV WKH+LSS\ ��� DUH
VHQVLWLYH WRKRUL]RQWDO DFFHOHUDWLRQV� 7KLV LPSOLHV WKDW FDUH VKRXOG
EH WDNHQ LQ NHHSLQJ WKH KHDGLQJ FRQVWDQW RQ D VXUYH\ OLQH� DQG
WKDW ZLGH DQG VORZ WXUQV DUH WDNHQ EHWZHHQ WKH VXUYH\ OLQHV�

6RXQG VSHHG SURILOH JDWKHULQJ
$ VRXQG VSHHG SURILOH VKRXOG DOZD\V EH WDNHQ LQ WKH VXUYH\LQJ
DUHD DQG ORDGHG LQWR WKH 2SHUDWRU 8QLW EHIRUH WKH VXUYH\ LV
VWDUWHG� ,Q VRPH DUHDV WKH SURILOH ZLOO YDU\� PRVWO\ GXH WR IUHVK
ZDWHU LQ IORZV IURP ULYHUV RU IURP FXUUHQWV IURP DUHDV ZLWK
GLIIHUHQW VDOLQLW\ VXFK DV RXWVLGH WKH 6WUDLW RI *LEUDOWDU� ,I
YDULDWLRQV FDQ EH H[SHFWHG� ZKHUH DQGZKHQ VRXQG VSHHGSURILOHV
DUH WR EH WDNHQ VKRXOGEH SODQQHGEHIRUHKDQG� DQG WKH VXUYH\ OLQH
VFKHGXOH VKRXOG EH DGMXVWHG WR WDNH WKLV LQWR DFFRXQW� 1RWH WKDW
WKH PHDVXUHG VRXQG VSHHG YDOXH DW WKH WUDQVGXFHU GHSWK VKRXOG
EH FRPSDUHG ZLWK WKDW PHDVXUHG E\ DQ LQVWDOOHG YHORFLPHWHU� RU
HQWHUHG LQWR WKH 2SHUDWRU 8QLW LI RQO\ D WHPSHUDWXUH SUREH RU QR
VHQVRU LV LQVWDOOHG�

,Q VRPH FDVHV� WKH FRYHUDJH FDSDELOLW\ RI WKH HFKR VRXQGHU FDQQRW
EH IXOO\ XWLOL]HG� EHFDXVH HUURUV LQ UROO DQG VRXQG VSHHG SURILOH
PHDVXUHPHQWV� ZKLFK DUH FULWLFDO LQ PDLQWDLQLQJ WKH DFFXUDF\ RI
WKH RXWHU EHDPV� EHFRPH WRR ODUJH LQ UHODWLRQ WR WKH DFFXUDF\
UHTXLUHPHQWV RI WKH VXUYH\� :KHQ HTXLGLVWDQW EHDP VSDFLQJ LV
DYDLODEOH� FRYHUDJH PD\ EH UHVWULFWHG E\ FKRRVLQJ WKH GHVLUHG
FRYHUDJH VHFWRU� 1RWH WKDW WKH FKRVHQ VHFWRU VKRXOG KDYH D SXOVH
OHQJWK DQG UHVROXWLRQ DFFRUGLQJ WR WKH GHSWK UDQJH HQFRXQWHUHG�
RWKHUZLVH DFFXUDF\ PD\ EH UHGXFHG�
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��� 6\VWHP PDLQWHQDQFH

3UHYHQWLYH PDLQWHQDQFH

,QWURGXFWLRQ
7KH SUHYHQWLYHPDLQWHQDQFH RI WKH (0 �� V\VWHP GHVFULEHG KHUH
GRHV QRW LQFOXGH WKH +XOO 8QLW� ZKLFK LV GHVFULEHG LQ D VHSDUDWH
+XOO 8QLW PDQXDO�

$V WKH (0 �� V\VWHP LV GHVLJQHG ZLWK RQO\ D IHZ PRYLQJ SDUWV�
WKH SUHYHQWLYH PDLQWHQDQFH LV OLPLWHG� *HQHUDOO\� QR WRROV DUH
UHTXLUHG� ([FHSWLRQV DUH VWDWHG LQ WKH PDLQWHQDQFH SURFHGXUH�

3UHYHQWLYH PDLQWHQDQFH VFKHGXOH

3(5,2' $&7,21 5()(5(1&(

:KHQ
UHTXLUHG

&OHDQ WKH FDELQHW
H[WHULRU�

´&DELQHW FOHDQLQJµ
SDJH ��

(YHU\ �
PRQWKV

&OHDQ RU UHSODFH WKH IDQ
ILOWHUV LQ WKH 2SHUDWRU
8QLW� 4XDOLW\ $VVXUDQFH
8QLW DQG 7UDQVFHLYHU
8QLW�

´)LOWHU FOHDQLQJ
DQG UHSODFHPHQWµ
SDJH ��

&DELQHW FOHDQLQJ
&OHDQ WKH FDELQHW H[WHULRU ZLWK ZDUP ZDWHU� D PLOG OLTXLG
GHWHUJHQW DQG D VRIW� OLQW��IUHH FORWK�

)LOWHU FOHDQLQJ DQG UHSODFHPHQW
7KH2SHUDWRU 8QLW� 4XDOLW\ $VVXUDQFH 8QLW DQG 7UDQVFHLYHU 8QLW
KDYH D ILOWHU XQLW LQ WKH ORZHU SDUW RI WKHLU FDELQHWV� 7KHVH ILOWHUV
VKRXOG EH FKHFNHG UHJXODUO\ IRU H[FHVVLYH DPRXQW RI GXVW
SDUWLFOHV�

2Q WKH RSHUDWRU FDELQHWV� WKH ILOWHU XQLWV DUH ORFDWHG LQ VPDOO
GUDZHUV XQGHUQHDWK WKH FDELQHWV� 3XOO VWUDLJKW RXW� 7KH ILOWHU LQ
WKH 7UDQVFHLYHU 8QLW LV HDVLO\ UHPRYHG RQFH WKH FDELQHW GRRU LV
RSHQHG�

5LQVH WKH ILOWHU LQ ZDWHU RU XVH FRPSUHVVHG DLU WR FOHDQ LW� 5HSODFH
WKH ILOWHU LI UHTXLUHG�

&RUUHFWLYH PDLQWHQDQFH
$OO FRUUHFWLYH PDLQWHQDQFH RQ WKH (0 �� V\VWHP VKRXOG EH
FDUULHG RXW E\ WUDLQHG DQG H[SHULHQFHG SHUVRQQHO� &RUUHFWLYH
DFWLRQ LV GHVFULEHG LQ WKH DSSOLFDEOH0DLQWHQDQFH 0DQXDO�
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:$51,1* � 7KHYROWDJHVXVHG RQ WKH (0 �� V\VWHPDUH OHWKDO�0DNH
VXUH WKDW WKH ILUVW DLG LQVWUXFWLRQV IRU HOHFWULFDO VKRFN
DUH NQRZQ E\ WKH SHUVRQQHO� DQG WKDW D ILUVW DLG NLW LV
DYDLODEOH�

:KHQHYHU PDLQWHQDQFH LV FDUULHG RXW RQ WKH HOHFWULFDO
V\VWHP DQG WKH SRZHU LV VHW WR 21� WZR SHUVRQV VKRXOG
DOZD\V EH SUHVHQW�

'R QRW SHUIRUP FRUUHFWLYH PDLQWHQDQFH RQ WKH
HOHFWURQLF FDELQHWV ZKLOH LQ URXJK VHDV� 'R QRW DWWHPSW
WR RSHQ WKH FDELQHWV� DV WKHVH PD\ VXGGHQO\ VZLQJ RXW
DQG FDXVH GDPDJH DQG�RU LQMXU\�
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��� ,QWURGXFWLRQ
7KH .RQJVEHUJ 6LPUDG (0 6HULHV LV FRQWUROOHG WKURXJK DQ
LQWHUDFWLYH PHQX V\VWHP XVLQJ WKH FXUVRU NH\V RQ D NH\ERDUG RU
ZLWK D MR\VWLFN RQ WKH PRQLWRU RU RQ WKH GLVSOD\ FRQVROH� 7KH
FXUVRU NH\V �@< C 8� RU HTXLYDOHQW MR\VWLFN RSHUDWLRQV DUH XVHG
WR QDYLJDWH WKURXJK WKH PHQX� WR VHOHFW RSWLRQV DQG WR FKDQJH
QXPHULFDO SDUDPHWHUV� ,Q H[FHSWLRQDO FDVHV� WKH NH\ERDUG LV DOVR
XVHG IRU GLUHFW HQWU\ RI FRPPDQGV�

7KH (0 �� %RWWRP 'HWHFWRU 8QLW LV FRQWUROOHG XVLQJ D MR\VWLFN�
:KHUH WKH IROORZLQJ JHQHUDO LQVWUXFWLRQV GHVFULEH FXUVRU NH\
RSHUDWLRQV� FRUUHVSRQGLQJ MR\VWLFN RSHUDWLRQV DUH DSSOLFDEOH
ZKHUH DSSURSULDWH �@ FXUVRU NH\  ULJKW MR\VWLFN PRYHPHQW�
HWF��

7KHPHQXV DUH DOZD\V GLVSOD\HG RQ WKH XSSHU ULJKW��KDQG SDUW RI
WKH VFUHHQ� ZLWK WKH FXUUHQW SRVLWLRQ LQ WKH PHQX KLJKOLJKWHG LQ
LQYHUVH YLGHR� 7KH PHQX V\VWHP LV KLHUDUFKLFDO W\SLFDOO\ ZLWK
WKUHH OHYHOV� $Q HQWU\ LQ WKH PHQX PLJKW HLWKHU EH IRU FKRLFH RI D
VXE��PHQXRU IRU FKDQJHRI DSDUDPHWHU YDOXH� ,Q WKH ODWWHU FDVH WKH
FXUUHQW YDOXH LV GLVSOD\HG RQ WKH ULJKW��KDQG VLGH RI WKH PHQX�
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��� .H\ERDUG�MR\VWLFN� FXUVRU DQG PHQX
3XVKLQJ WKH NH\ERDUG DUURZV RU PRYLQJ WKH MR\VWLFN HQDEOHV WKH
RSHUDWRU WR QDYLJDWH LQ WKH PHQX KLHUDUFK\� (DFK SXVK RQ RQH RI
WKH C RU 8 NH\V ZLOO PRYH WKH FXUVRU RQH OLQH XS RU GRZQ LQ WKH
FXUUHQW PHQX� 7KH NH\ERDUG DUURZ SRLQWLQJ WR WKH ULJKW �@� LV
XVHG IRUPRYLQJ LQWR GLIIHUHQW OHYHOV LQ WKHPHQX DQG IRU HQWHULQJ
YDOXHV� 0RYLQJ WKH MR\VWLFN LQ WKH VDPHGLUHFWLRQ LQGLFDWHG E\ WKH
DUURZV KDV WKH VDPH HIIHFW�

.H\ERDUG
EXWWRQ

-R\VWLFN
PRYHPHQW

$FWLRQ

C
8
@
<

8S
'RZQ
5LJKW
/HIW

&XUVRU XS
&XUVRU GRZQ

(QWHU
4XLW

1RWH WKDW HDFK PHQX KDV D KHDGLQJ VKRZLQJ WKH QDPH RI WKH
PHQX�

7KH WDEOH EHORZ VKRZV ZKDW QRUPDOO\ KDSSHQV HDFK WLPH WKH
MR\VWLFN RU WKH@ DQG < NH\V DUH SXVKHG�

.H\�MR\VWLFN
VHTXHQFH

$FWLRQ

,QLWLDO ORFDWLRQ �@� 1RUPDO RSHUDWLRQ

)LUVW SXVK �@� -XPS IURP PDLQ FRPPDQG PHQX WR
FKRVHQ VXEPHQX� 3DUDPHWHU�V� DUH
FKDQJHG ZLWK WKH µDUURZµ NH\V�

6HFRQG SXVK �@� %ULQJLQJ IRUWK WKH FKRLFHV RI
SDUDPHWHU YDOXHV� 6HOHFW YDOXH E\
XVLQJ WKH C RU 8 NH\V�

7KLUG SXVK �@� (QWHU WKH QHZ SDUDPHWHU YDOXH

)RXUWK SXVK �<� 5HWXUQ WR QRUPDO RSHUDWLRQ

,I \RX GR QRW ZDQW WR HQWHU WKH FKDQJHG YDOXH DIWHU DOO� SXVK WKH
< NH\� DQG WKH SDUDPHWHU ZLOO QRW EH FKDQJHG� 7KH WH[W /DVW
FRPPDQG QRW HQWHUHG ZLOO DSSHDU LQ WKH RSHUDWRU PHVVDJH ILHOG�

1RWH � 0RYLQJ WR WKH SUHYLRXV VWHS ZLWK WKH OHIW DUURZ NH\ ZLOO QRW DOZD\V
FDQFHO FKDQJHVPDGH WR WKH FRPPDQG VHOHFWLRQ� &KHFN WKDW DIWHU \RX XVH
WKH OHIW DUURZ NH\� \RXU SUHIHUUHG VHOHFWLRQ LV �VWLOO� FKRVHQ�



.RQJVEHUJ 6LPUDG (0 ��

�� �������'

��� 2SHUDWLRQ H[DPSOH
,Q QRUPDO RSHUDWLRQ WKH IROORZLQJ WH[W LV GLVSOD\HG LQ WKH WH[W
VHFWLRQ RI WKH GLVSOD\�

0$,1 0(18

6859(< 0(18

(0 �� 0(18

75$&. 3/277(5 0(18

6281' 9(/2&,7< 0(18

*5$3+,& 0(18

,167$//$7,21 0(18

&21),*85$7,21 0(18

7(67 0(18

7KH PDLQ PHQX FRQVLVWV D OLVW RI WKH VXE��PHQXV DYDLODEOH LQ WKH
V\VWHP� 7KH LQYHUVH YLGHR ILHOG� KHUHDIWHU FDOOHG WKH FXUVRU� ZLOO
EH RQ WKH ODVW VXE��PHQX FRPPDQG XVHG�

� 3XVK MR\VWLFN �XS RU GRZQ� RU SXVK WKH C RU 8 NH\V XQWLO WKH
FXUVRU UHDFKHV WKHGHVLUHG VXE��PHQX� IRU H[DPSOH6281'
9(/2&,7< �VKRZQ LQ WKH VFUHHQ H[DPSOH DERYH DV EROG
FKDUDFWHUV��

� 3XVK WKH MR\VWLFN ULJKW �@� RUSXVK WKH@NH\ DQG WKHVRXQG
VSHHG PHQX ZLOO DSSHDU�

6281' 9(/2&,7< 0(18

/RDG SURILOH 1DY����P

3UREH UDQJH � P

(GLW PDQXDO SUR

� 7KHQ SXVK WKH MR\VWLFN �XS RU GRZQ� RU SXVK WKH C RU 8 NH\V
XQWLO WKH FXUVRU UHDFKHV WKH SDUDPHWHU WR EH FKDQJHG� IRU
H[DPSOH 3UREH UDQJH�

� 3XVK WKH MR\VWLFN ULJKW �@� RU SXVK WKH@ NH\�

7KH FXUVRU PRYHV WR WKH FXUUHQW YDOXH IRU WKH SDUDPHWHU� $
OLVW RI DOWHUQDWLYHV RU SDUDPHWHU UDQJH OLPLWV DSSHDUV DW WKH
ERWWRP RI WKH WH[W VHFWLRQ� ZKHUH D FXUVRU ZLOO EH RQ WKH
FXUUHQW YDOXH� 0RYH WKH FXUVRU XS�GRZQ LQ WKH OLVW RI
DOWHUQDWLYHV RU WR FKDQJH WKH YDOXH�
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6281' 9(/2&,7< 0(18

/RDG SURILOH 1DY����P

3UREH UDQJH � P

(GLW PDQXDO SUR

C  LQFU� PD[ ����

��� P

8  GHFU� PLQ �

� 7R HQWHU WKH FKRVHQ YDOXH LQWR WKH V\VWHP� SXVK WKH
@ NH\� PRYH WKH MR\VWLFN ULJKW �@�� 7KH SDUDPHWHU OLVW RI
DOWHUQDWLYHV RU UDQJH OLPLWV GLVDSSHDUV DQG WKH QHZ YDOXH
FKRVHQ LV GLVSOD\HG LQ WKH VXE��PHQX�

6281' 9(/2&,7< 0(18

/RDG SURILOH 1DY����P

3UREH UDQJH ��� P

(GLW PDQXDO SUR

� ,Q RUGHU WR UHWXUQ WR WKH WRS PHQX OHYHO� SXVK WKH <
NH\�MR\VWLFN OHIW �<��
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��� 6\VWHP RYHUYLHZ

)XQFWLRQDO GHVFULSWLRQ
7KH 2SHUDWRU 8QLW LV WKH PDLQ GLVSOD\ XQLW IRU WKH (0 �� HFKR
VRXQGHU� ,W LV XVHG IRU DOO PDMRU RSHUDWRU FRQWURO DQG UXQV DOO
H[WHUQDO LQWHUIDFHV �H[FHSWLQJ VHQVRUV ZKLFK DUH FRQQHFWHG WR WKH
7UDQVFHLYHU 8QLW�� 7KH UHVXOWV RI \RXU VHWWLQJV DUH WUDQVIHUUHG WR
WKH %RWWRP'HWHFWRU 8QLW�V� DQG IXUWKHU WR WKH 7UDQVFHLYHU 8QLW WR
FRQWURO WKH HFKR VRXQGHU RSHUDWLRQ�

7KH 2SHUDWRU 8QLW UHFHLYHV UDZ EHDP UDQJH GDWD� VKLS DWWLWXGH
GDWD DQG RWKHU PLVFHOODQHRXV GDWD IURP WKH %RWWRP 'HWHFWRU
8QLW�V�� 8VLQJ WKHVH GDWD DQG WKH UD\EHQGLQJ FDOFXODWHG IURP WKH
VRXQG VSHHG SURILOH� WKH EHDP UDQJHV DUH WUDQVIRUPHG WR GHSWK
DQG VHDEHG SRVLWLRQ UHODWLYH WR WKH VKLS� 7KH 'HSWK GDWDJUDP LV
WKH ILQDO GDWD IURP WKH HFKR VRXQGHU�

2Q VHULDO OLQHV� WKH 2SHUDWRU 8QLW PD\ UHFHLYH VKLS SRVLWLRQ GDWD
IURP YDULRXV SRVLWLRQLQJ V\VWHPV� H[WHUQDO FORFN V\QFKURQL]DWLRQ
DQG VRXQG VSHHG SURILOH GDWD� $ VRXQG VSHHG SURILOH PD\ DOVR EH
WUDQVIHUUHG RYHU WKH (WKHUQHW IURP DQRWKHU FRPSXWHU�

,I WKH HFKR VRXQGHU LQFOXGHV D4XDOLW\$VVXUDQFH8QLW� 'HSWK DQG
3RVLWLRQ GDWDJUDPV ZLOO DOVR EH WUDQVIHUUHG WR WKLV XQLW DQG WR WKH
RSWLRQDO 6RQDU ,PDJLQJ 8QLW� 'DWDJUDPV PD\ EH ORJJHG RQ DQ
LQWHUQDO ODVHU��GLVN LQ WKH 2SHUDWRU 8QLW DQG�RU WUDQVIHUUHG WR DQ
H[WHUQDO FRPSXWHU IRU H[DPSOH ZLWK 0HUOLQ RU 0HUPDLG� YLD
(WKHUQHW� &ORFN V\QFKURQL]DWLRQ LV DOVR WUDQVIHUUHG WR WKH %RWWRP
'HWHFWRU 8QLW�V��

7KH 2SHUDWRU 8QLW� LI RSHUDWHG ZLWK D NH\ERDUG� PD\ RSWLRQDOO\
GULYH D SHQ SORWWHU WR FUHDWH WUDFN SORWV� DQG D JUDSKLFV SULQWHU WR
JHQHUDWH DQ HFKRJUDP W\SH UHFRUGLQJ IRU RQH EHDP�

'LVSOD\ DQG PHQX

0DLQ ZLQGRZV
7KH (0 �� 2SHUDWRU 8QLW GLVSOD\ LV GLYLGHG LQWR WKUHH PDLQ
ZLQGRZV� 7ZRJUDSKLFZLQGRZVDUH VLWXDWHGRQ WKH OHIW VLGH RI WKH
VFUHHQ� DQG D WH[W ZLQGRZ LV SODFHG RQ WKH ULJKW VLGH�

� 7KH WH[WZLQGRZ LV XVHG WR SUHVHQW WKH LQWHUDFWLYHPHQXV� HUURU
PHVVDJHV DQG VXUYH\ GDWD�

� 7KH XSSHU JUDSKLF ZLQGRZ LV XVHG WR SUHVHQW WKH DFURVVWUDFN
GHSWK SURILOH�

� 7KH ORZHU JUDSKLF ZLQGRZ PD\ EH XVHG WR SUHVHQW D XVHU
VHOHFWDEOH GLVSOD\�
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7H[W ZLQGRZ

7KH PHQX

7KH (0 �� 2SHUDWRU 8QLW PHQX LV GLVSOD\HG RQ WKH ULJKW KDQG
VLGH RI WKH VFUHHQ� $ OLVW RI DYDLODEOH VXE��PHQXV RU FRPPDQGV LV
GLVSOD\HG� DQG\RXPD\ FKRRVH DQ\ RI WKHVH E\PRYLQJ WKH FXUVRU
�LQYHUVH YLGHR� WR WKH FRPPDQG� DQG SXVKLQJ WKH ULJKW DUURZ �@�
RQ WKH NH\ERDUG� 0RYH WKH FXUVRU ZLWK WKH XS �C� DQG GRZQ �8�
DUURZ NH\V RQ WKH NH\ERDUG� 0RYH WKH FXUVRU ZLWK WKH
OHIW DUURZ �<� WR JR EDFN WR WKH SUHYLRXV VWHS�

1RWH � 0RYLQJ WR WKH SUHYLRXV VWHSZLWK WKH OHIW DUURZNH\ZLOO QRW DOZD\V FDQFHO
FKDQJHVPDGH WR WKH FRPPDQG VHOHFWLRQ� &KHFN WKDW DIWHU \RX XVH WKH OHIW
DUURZ NH\� \RXU SUHIHUUHG VHOHFWLRQ LV �VWLOO� FKRVHQ�

7KH WRS RI WKH PHQXZLQGRZ GLVSOD\V WKH IROORZLQJ LQIRUPDWLRQ�

� 3URGXFW LGHQWLILFDWLRQ �2S� 8QLW�
� 'DWH DQG WLPH
� &XUUHQW VHOHFWHG PHQX RU VXE��PHQX

6XUYH\ GDWD SUHVHQWDWLRQ

7KH IROORZLQJ LQIRUPDWLRQ LV VKRZQ LQ WKH ORZHU KDOI RI WKH WH[W
ZLQGRZ�

3LQJ LQIRUPDWLRQ

'HSWK

7KH FXUUHQW GHSWK UHDGLQJ RI WKH PRVW YHUWLFDO EHDP�

:LGWK

7KH WRWDO VZDWK ZLGWK RI WKH ODWHVW SLQJ�

+HDYH

7KH KHDYH RI WKH WUDQVGXFHU DW WKH WLPH RI WKH SLQJ� $ SRVLWLYH
YDOXH LV VKRZQ ZKHQ WKH WUDQVGXFHU LV ORZHU WKDQ WKH QRUPDO
KRUL]RQWDO OHYHO�

5ROO

7KH UROO RI WKH WUDQVGXFHU DW WKH WLPHRI WKHSLQJ� 3RVLWLYHDQJOHV
DUH VKRZQ ZKHQ WKH SRUW VLGH RI WKH YHVVHO LV UDLVHG DERYH WKH
KRUL]RQWDO SODQH�

3LWFK

7KH SLWFK RI WKH WUDQVGXFHU DW WKH WLPH RI WKH SLQJ� 3RVLWLYH
DQJOHV DUH VKRZQZKHQ WKHERZRI WKHYHVVHO LV UDLVHGDERYH WKH
KRUL]RQWDO SODQH�
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OP.UNIT 96/04/23 13:42:15

MAIN MENU

Td.Sound Vel:

Td.Tilt:
Gyro:

Lat:
Lon:

Pitch:
Roll:
Heave:
Width:
Depth: m

m
m
dg
dg
dg
dg
m/s

833(5�*5$3+,&�:,1'2:

/2:(5�*5$3+,&�:,1'2: 0(66$*(�),(/' 6859(<�'$7$

352'8&7�,'(17,),&$7,21 '$7(�	�7,0(0(18

(CD3713)

SURVEY MENU
EM 950 MENU
LASER-DISK MENU
TRACK PLOTTER MENU
SOUND VELOCITY MENU
GRAPHIC MENU
INSTALLATION MENU
CONFIGURATION MENU
TEST MENU

)LJXUH � 7KH (0 �� 2SHUDWRU 8QLW� GLVSOD\ OD\RXW DQG PHQX

7G�7LOW

)RU (0 ���� DQG (0 ��� RQO\� 1RW DSSOLFDEOH IRU (0 ���

*\UR

7KH KHDGLQJ RI WKH WUDQVGXFHU DW WKH WLPH RI WKH SLQJ�

7'�6RXQG YHO

7KH FXUUHQW VHD VXUIDFH VRXQG VSHHG XVHG LQ WKH EHDPIRUPLQJ�

1RWH � ,I ERWWRP WUDFNLQJ LV ORVW� SLQJ UHODWHG GDWD PD\ QRW EH XSGDWHG�

3RVLWLRQ LQIRUPDWLRQ

/DW�� 870 1

7KH YHVVHO·V FXUUHQW ODWLWXGH RU 870 1RUWKLQJ SRVLWLRQ�

/RQ��870 (

7KH YHVVHO·V FXUUHQW ORQJLWXGH RU 870 (DVWLQJ SRVLWLRQ�
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��� *UDSKLF ZLQGRZV

,QWURGXFWLRQ
7KH OHIW SDUW RI WKH GLVSOD\ LV FRPSULVHG RI WZR JUDSKLFZLQGRZV�
7KH XSSHU JUDSKLF ZLQGRZ DOZD\V GLVSOD\V WKH $FURVVWUDFN
GHSWK SURILOH�

7KH ORZHU JUDSKLF ZLQGRZ GLVSOD\V HLWKHU RI WKH IROORZLQJ
JUDSKLF LQIRUPDWLRQ�

� $ORQJWUDFN SURILOH

� 6RXQG VSHHG SURILOH

� (FKRJUDP

� 6FRSH� L�H� SLQJ DPSOLWXGHV DQG SKDVH

7KH JUDSKLF RSWLRQV PD\ EH VHOHFWHG IURP WKH *UDSKLF PHQX�
GHVFULEHG RQ SDJH ���
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$FURVVWUDFN SURILOH GLVSOD\
7KH DFURVVWUDFN SURILOH GLVSOD\ JUDSKLF VKRZV WKH ODVW PHDVXUHG
GHSWK RI DOO EHDPV DV VSRWV� WKXV PDNLQJ D FXUYH DFURVV WKH
ZLQGRZ� 5HIHU WR )LJXUH ��

100 m

200 m

'HSWK

VFDOH

Depth (24):     130.00 m

(CD3718)

Counter:   3650

-100 m 100 mBeams:  48 EMx:  Medium

3RUW�VLGH 6ZDWK�ZLGWK�VFDOH 6WDUERDUG�VLGH

3LQJ�QXPEHU'HSWK�IRU�HDFK�YDOLG�EHDP1XPEHU�GHSWK�RI�VHOHFWHG�EHDP

1R��RI�YDOLG�EHDPV 0RGH

)LJXUH � $FURVVWUDFN SURILOH
7KH ZLGWK DQG GHSWK UDQJH RI WKH ZLQGRZ DUH HLWKHU
DXWRPDWLFDOO\ VHW DFFRUGLQJ WR WKH GDWD E\ WKH V\VWHP� RU
PDQXDOO\ VHW E\ \RX� 7KH SURILOH LV GLVSOD\HG LQ FRORXUV IRU
DGGLWLRQDO LQIRUPDWLRQ ZLWK D FKRLFH EHWZHHQ SRVLWLRQDO
LQIRUPDWLRQ DQG ERWWRP GHWHFWLRQ LQIRUPDWLRQ�
7KH FRORXUV KDYH WKH IROORZLQJ VLJQLILFDQFH�
3RVLWLRQDO LQIRUPDWLRQ
5HG VSRWV 3RUW VLGH EHDP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
*UHHQ VSRWV 6WDUERDUG VLGH EHDP� � � � � � � � � � � � � � � � � � � � � � � � � �
:KLWH VSRW 6HOHFWHG EHDP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
%RWWRP GHWHFWLRQ LQIRUPDWLRQ
5HG VSRWV %HDPV ZLWK ERWWRP GHWHFWLRQ EDVHG RQ SKDVH� � � � � �
%OXH VSRWV %HDPV ZLWK ERWWRP GHWHFWLRQ EDVHG RQ DPSOLWXGH�
:KLWH VSRW 6HOHFWHG EHDP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
(DFK EHDP·V DPSOLWXGHPD\ EH LQGLFDWHG E\ H[SDQGLQJ WKH VSRWV
RI WKH DFURVVWUDFN SURILOH LQWR EDUV� ZLWK WKH KHLJKW FRUUHVSRQGLQJ
WR WKH VLJQDO VWUHQJWK�
<RX FRQWURO WKH YLVXDO SUHVHQWDWLRQ RI WKH DFURVVWUDFN SURILOH
GLVSOD\ IURP WKH $WKZDUW SURILOH �L�H� DFURVVWUDFN� FRPPDQG RI
WKH *UDSKLF PHQX� GHVFULEHG RQ SDJH ���
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$ORQJWUDFN SURILOH GLVSOD\
7KH DORQJWUDFN SURILOH GLVSOD\ JUDSKLF VKRZV WKHGHSWK KLVWRU\ RI
WKH VHOHFWHG EHDP DV VSRWV� WKXV PDNLQJ D FXUYH DFURVV WKH
ZLQGRZ� 7KH SURILOH LV GLVSOD\HG LQ FRORXUV IRU DGGLWLRQDO
LQIRUPDWLRQ ZLWK D FKRLFH EHWZHHQ SRVLWLRQDO LQIRUPDWLRQ DQG
ERWWRP GHWHFWLRQ LQIRUPDWLRQ� 7KH FRORXUV KDYH WKH IROORZLQJ
VLJQLILFDQFH�
3RVLWLRQDO LQIRUPDWLRQ
5HG VSRWV 3RUW VLGH EHDP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
*UHHQ VSRWV 6WDUERDUG VLGH EHDP� � � � � � � � � � � � � � � � � � � � � � � � � �
%RWWRP GHWHFWLRQ LQIRUPDWLRQ
5HG VSRWV %HDPV ZLWK ERWWRP GHWHFWLRQ EDVHG RQ SKDVH� � � � � �
%OXH VSRWV %HDPV ZLWK ERWWRP GHWHFWLRQ EDVHG RQ DPSOLWXGH�

100 m

200 m

'HSWK

VFDOH

(CD3720)

17:12:43 17:10:49Beam:  5

0RVW�UHFHQW�SLQJ�WLPH 2OGHVW�SLQJ�WLPH6HOHFWHG�EHDP

$ORQJWUDFN�GHSWK�SURILOH�IRU�WKH�VHOHFWHG�EHDP

6XUYH\�GLUHFWLRQ

)LJXUH � $ORQJWUDFN SURILOH
7KH WLPH VFDOH GHSHQGV RQ WKH SLQJ UDWH DQG WKH VHOHFWHG LQWHUYDO
EHWZHHQ GLVSOD\HG SLQJV� 1RWH WKDW WKH LQWHUYDO EHWZHHQ WZR
VSRWV LV WKH LQWHUYDO LQ XVHZKHQ WKHSLQJVZHUH UHFHLYHG� 7KHSLQJ
WLPHV RI WKHROGHVW SLQJ DQG WKHPRVW UHFHQW SLQJ DUH VKRZQEHORZ
WKH SURILOH� 7KH GHSWK UDQJH LV HLWKHU DXWRPDWLFDOO\ VHW E\ WKH
V\VWHP� RU PDQXDOO\ VHW E\ \RX�
(DFK EHDP·V DPSOLWXGHPD\ EH LQGLFDWHG E\ H[SDQGLQJ WKH VSRWV
RI WKH DORQJWUDFN SURILOH LQWR EDUV� ZLWK WKH KHLJKW FRUUHVSRQGLQJ
WR WKH VLJQDO VWUHQJWK�
<RXPD\ VXPPRQ WKH DORQJWUDFN SURILOH WR EH VKRZQ LQ WKH ORZHU
JUDSKLF ZLQGRZ E\ VHOHFWLQJ 'LVSOD\��!$ORQJ WU� IURP WKH
*UDSKLF PHQX� DV GHVFULEHG RQ SDJH ��� <RX FRQWURO WKH YLVXDO
SUHVHQWDWLRQ RI WKH DORQJWUDFN SURILOH GLVSOD\ YLD WKH FRPPDQGV
RI WKH $ORQJWUDFN SURILOH PHQX� GHVFULEHG RQ SDJH ���
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6RXQG VSHHG SURILOH GLVSOD\
7KH VRXQG VSHHG SURILOH GLVSOD\ VKRZV WKH DFWXDO VRXQG VSHHG
SURILOH XVHG IRU WKH UD\��EHQGLQJ FDOFXODWLRQV� 7KH SURILOH LV
GLVSOD\HG LQ FRORXUV IRU DGGLWLRQDO LQIRUPDWLRQ�

0 m

1000 m

'HSWK

VFDOH

(CD3724)

1400 m/s 1600 m/s

6RXQG�YHORFLW\�VFDOH

6RXQG�YHORFLW\�SURILOH

)LJXUH � 6RXQG VSHHG SURILOH
7KH FRORXUV KDYH WKH IROORZLQJ VLJQLILFDQFH�

:KLWH 1RQ��HGLWHG YDOXH �H�J� ORDGHG IURP H[WHUQDO VRXUFH�� � �

*UHHQ 7KH YDOXH \RX HQWHU� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

<RX PD\ VXPPRQ WKH VRXQG VSHHG SURILOH WR EH VKRZQ LQ WKH
ORZHU JUDSKLF ZLQGRZ E\ VHOHFWLQJ 'LVSOD\��! 6RXQG YH� IURP
WKH *UDSKLF PHQX� DV GHVFULEHG RQ SDJH ��� <RX FRQWURO WKH
YLVXDO SUHVHQWDWLRQ RI WKH VRXQG VSHHG SURILOH GLVSOD\ YLD WKH
FRPPDQGV RI WKH 6RXQG YHORFLW\ PHQX� GHVFULEHG RQ SDJH ���

7KH VRXQG UD\ SDWK VKRZV D VXEVHW RI WKH FDOFXODWHG UD\ SDWKV DV
GHWHUPLQHG IURP WKH VRXQG VSHHG SURILOH FXUUHQWO\ LQ XVH�

<RX PD\ VXPPRQ WKH VRXQG UD\ SDWK WR EH VKRZQ LQ WKH ORZHU
JUDSKLF ZLQGRZ E\ VHOHFWLQJ 'LVSOD\��! 6RXQG YH� IURP WKH
*UDSKLF PHQX� DV GHVFULEHG RQ SDJH �� DQG VSHFLI\LQJ
*UDSKLF��!3DWK LQ WKH 6RXQG YHORFLW\ PHQX� GHVFULEHG RQ SDJH
���
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Across-track scale

Depth
scale

0 m

1000 m

0 m 2000 m

(CD0745)

)LJXUH � 6RXQG UD\ SDWK
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(FKRJUDP GLVSOD\
7KH HFKRJUDPGLVSOD\ JUDSKLF VKRZV D VWDQGDUG HFKRJUDPEDVHG
RQ GDWD IURP RQH RI WKH HFKR VRXQGHU EHDPV� 7KH EHDP WR EH
GLVSOD\HG LV VHOHFWDEOH �

7KH FRORXUV UHSUHVHQW WKH HFKR VWUHQJWK DFFRUGLQJ WR WKH FRORXU
VFDOH GLVSOD\HG EHORZ WKH ZLQGRZ�

<RX PD\ VHW WKH GHSWK VFDOH DQG WKH VWDUW WR IL[HG YDOXHV� RU WKH
V\VWHPPD\ EH VHW WR KDYH WKH ERWWRP VDPSOH LQ WKHPLGGOH RI WKH
ZLQGRZ �SURYLGHG WKDW WKHUH DUH ERWWRP GHWHFWLRQV LQ WKH FKRVHQ
EHDP��

7KH GHSWK VFDOHV DUH QRPLQDO� DVVXPLQJ D FRQVWDQW VRXQG VSHHG
RI ���� P�V� ZLWK QR FRPSHQVDWLRQ IRU WUDQVGXFHU GHSWK RU
KHDYH�

7KH HFKRJUDP PD\ EH UHFRUGHG RQ DQ RSWLRQDO JUDSKLFV SULQWHU
ZLWK VRPH DQQRWDWLRQ DGGHG�

<RXPD\ VXPPRQ WKH HFKRJUDPGLVSOD\ WR EH VKRZQ LQ WKH ORZHU
JUDSKLF ZLQGRZ E\ VHOHFWLQJ 'LVSOD\��!(FKRJUDP IURP WKH
*UDSKLF PHQX� DV GHVFULEHG RQ SDJH ��� <RX FRQWURO WKH YLVXDO
SUHVHQWDWLRQ RI WKH HFKRJUDP GLVSOD\ YLD WKH FRPPDQGV RI WKH
(FKRJUDP PHQX� GHVFULEHG RQ SDJH ���

100 m

200 m

'HSWK

VFDOH

(CD3725)

Beam: 10 -44 dB -14 dB

6HOHFWHG�EHDP (FKR�VWUHQJWK�FRORXU�VFDOH

&RORXU�FRGHG�HFKRJUDP

)LJXUH � (FKRJUDP
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6FRSH GLVSOD\
7KH 6FRSH �2VFLOORVFRSH� GLVSOD\ JUDSKLF LV SULPDULO\ XVHG IRU
WHVW SXUSRVHV� $PSOLWXGH DQG SKDVH VDPSOHV YHUVXV GHSWK IRU
RQH VHOHFWHG EHDP DUH VKRZQ RQ WKH GLVSOD\� 7KH GDWD LV FROOHFWHG
LQ DZLQGRZFHQWUHG DW WKH GHWHFWHG VODQW UDQJH IRU WKH EHDP IURP
WKH ODVW SLQJ� RU LQ D GHSWK ZLQGRZ VHW E\ \RX�

� $PSOLWXGH GDWD �EOXH� LV WKH HFKR VWUHQJWK VDPSOHG HYHU\
�� FP �VKDOORZ� RU ��� FP �GHHS��
1RUPDO DPSOLWXGH �EDFNVFDWWHULQJ VWUHQJWK� IRU D VDPSOH IURP
D ERWWRP HFKR LV ���� WR ���� G%�

� 3KDVH GDWD �UHG� LV WKH VSOLW EHDP HOHFWULFDO SKDVH GLIIHUHQFH
EHWZHHQ WZR UHFHLYHU KDOIEHDPV� 6DPSOH GLVWDQFH LV �� FP
�VKDOORZ� RU ��� FP �GHHS��
:KHQ WKH SKDVH FURVVHV �E� WKH ERWWRP LV LQ WKH FHQWUH RI WKH
EHDP� 7KH HOHFWULFDO SKDVH FKDQJH LV DSSUR[LPDWHO\ á��E
ZLWKLQ WKHPDLQ OREHZKHUH LW DSSUR[LPDWHV D VWUDLJKW OLQH� EXW
ZLWK D FXUYDWXUH ZKLFK LQFUHDVHV ZLWK EHDP DQJOH�

� $ YHUWLFDO OLQH LV SODFHG DW WKH GHWHFWLRQ SRLQW� ,W LV EOXH IRU
DPSOLWXGH GHWHFWLRQ DQG UHG IRU SKDVH GHWHFWLRQ�

<RX PD\ VXPPRQ WKH VFRSH GLVSOD\ WR EH VKRZQ LQ WKH ORZHU
JUDSKLF ZLQGRZ E\ VHOHFWLQJ 'LVSOD\��!6FRSH IURP WKH
*UDSKLF PHQX� DV GHVFULEHG RQ SDJH ��� <RX FRQWURO WKH YLVXDO
SUHVHQWDWLRQ RI WKH VFRSH GLVSOD\ YLD WKH FRPPDQGV RI WKH
(FKRJUDP PHQX� GHVFULEHG RQ SDJH ���

180

-180

3KDVH

�GJ�

(CD3726)

0

,QWHUSRODWHG�OLQH��QRW�YLVLEOH�

0

-64

VWUHQJWK

(FKR

�G%�

-50 m +50 m

Beam: 24 Q-Factor: 00000000Ping:  3840

%HDP�VDPSOHV���5HG��3KDVH

��%OXH��$PSOLWXGH

%RWWRP�GHWHFWLRQ�OLQH

)LJXUH � 6FRSH GLVSOD\
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��� ,QWHUIDFHV DQG SHULSKHUDOV

,QWURGXFWLRQ
7KH (0 �� 2SHUDWRU 8QLW KDV VHYHUDO FRPPXQLFDWLRQ LQWHUIDFHV
IRU FRQQHFWLRQ RI WKH IROORZLQJ H[WHUQDO HTXLSPHQW�
� (WKHUQHW LQWHUIDFH
� 0XOWLSRUW VHULDO LQWHUIDFH
� *UDSKLFV SULQWHU LQWHUIDFH

(WKHUQHW LQWHUIDFHV
$ ORFDO (WKHUQHW LQWHUIDFH LV SURYLGHG IRU 2SHUDWRU 8QLW
FRPPXQLFDWLRQ ZLWK WKH %RWWRP 'HWHFWRU 8QLW�V�� RSWLRQDO
4XDOLW\ $VVXUDQFH 8QLW DQG RSWLRQDO 6RQDU ,PDJLQJ 8QLW�
)RU FRPPXQLFDWLRQZLWK DQ H[WHUQDO FRPSXWHU� D VHFRQG(WKHUQHW
LQWHUIDFH LV LQFOXGHG IRU GDWD WUDQVIHU RXW RI WKH HFKR VRXQGHU DQG
IRU UHFHLYLQJ VRXQG VSHHG SURILOHV�
%RWK (WKHUQHWV XVH WKH ��%DVH��� VWDQGDUG �5*���� W\SH FRD[LDO
FDEOH��
)RU LQIRUPDWLRQ RQ H[WHUQDO (WKHUQHW DGGUHVV VHWXS DQG SURWRFRO
PHQX FRPPDQGV� VHH (WKHUQHW SURWRFRO PHQX RQ SDJH ���

0XOWLSRUW VHULDO LQWHUIDFH
$OO VHULDO OLQH FRQQHFWLRQV DUH LQWHUIDFHG WR WKH 2SHUDWRU 8QLW
WKURXJK D PXOWLSRUW VHULDO LQWHUIDFH� 7KLV XQLW KDV D VSHFLDO
LQWHUIDFH ERDUG �PXOWLSOH VHULDO OLQH FRQWUROOHU� PRXQWHG LQ WKH
FRPSXWHU DQG D &RQQHFWRU %R[ ZLWK HLJKW VHULDO OLQH �56������
FRQQHFWRUV�
7KH SRUWV RQ WKH &RQQHFWRU %R[ DUH FRQQHFWHG DV IROORZV�
-� &RPPXQLFDWLRQ EHWZHHQ WKH ER[ DQG WKH 2SHUDWRU

8QLW·V LQWHUIDFH ERDUG
3� 'DWD RXWSXW
3� &ORFN V\QF WR %'8
3� ,QSXW IURP SRVLWLRQLQJ V\VWHP
3� 1RW XVHG IRU (0 ��
3� 6RXQG VSHHG SURILOH LQSXW
3� ([WHUQDO FORFN V\QFKURQL]DWLRQ
3� &RPPXQLFDWLRQ EHWZHHQ WKH 2SHUDWRU 8QLW DQG WKH

7UDFN 3ORWWHU
3� 1RW XVHG

*UDSKLFV SULQWHU �RSWLRQ�
$Q +3 3DLQW-HW PD\ EH FRQQHFWHG WR WKH 2SHUDWRU 8QLW
FRPSXWHU·V SDUDOOHO SRUW� ,W LV XVHG IRU HLWKHU KDUGFRS\ RI WKH
VFUHHQ RU FRQWLQXRXV HFKRJUDP W\SH UHFRUGLQJ�
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� 0(18 29(59,(:

��� 0HQX GHVFULSWLRQV

0DLQ PHQX
,Q WKH0DLQ PHQX� WKH IROORZLQJ VXEPHQXV PD\ EH VHOHFWHG�

0$,1 0(18

6XUYH\ PHQX

(0 �� PHQX

7UDFN SORWWHU PHQX

6RXQG YHORFLW\ PHQX

*UDSKLF PHQX

,QVWDOODWLRQ PHQX

&RQILJXUDWLRQ PHQX

7HVW PHQX

$ EULHI FRPPDQG OLVWLQJ LV VKRZQ RQ SDJH ��� 7KH GHIDXOW YDOXHV
DUH QRW GHVFULEHG LQ WKDW OLVWLQJ� 7KHVH YDOXHV DUH QRW DSSOLFDEOH
IRU XVHUV ZLWK D EDWWHU\ EDFN��XS PHPRU\ ERDUG� DV WKLV PHPRU\
ZLOO� ZKHQ WKH V\VWHP LV ERRWHG� UHFDOO WKH ODWHVW YDOXHV VHW E\ WKH
RSHUDWRU LQFOXGLQJ VRXQG VSHHG SURILOH� 5HVHW WR GHIDXOW YDOXHV
PD\ EH GRQH E\ H[HFXWLQJ WKH 5$0&/($5 SURJUDP RQ WKH
SURJUDP GLVN� 8VHUV ZLWKRXW WKLV PHPRU\ ERDUG ZLOO DOZD\V
UHWULHYH WKH GHIDXOW SDUDPHWHUV ZKHQ ERRWLQJ WKH SURJUDP�

6XUYH\
7KH 6XUYH\ PHQX FRPPDQGV PD\ FRQWURO WKH ORJJLQJ GHYLFH
�H[WHUQDO LQWHUIDFHV� WKH RSWLFDO GLVN� DQG WKH WUDFN SORWWHU� DV ZHOO
DV WKH FRQWHQWV RI /LQH 1XPEHU� 3ODQQHG /LQH 1XPEHU�
5HVSRQVLEOH 2SHUDWRU DQG $QQRWDWLRQ LQ WKH 6WDUW� 6WRS DQG
3DUDPHWHU GDWDJUDPV� 5HIHU WR SDJH �� IRU IXUWKHU GHWDLOV�

(0 ��
7KH (0 �� PHQX FRPPDQGV FRQWURO YLWDO SDUDPHWHUV RI WKH
V\VWHP IXQFWLRQV LQ WKHPXOWLEHDP HFKR VRXQGHU� 5HIHU WR SDJH ��
IRU IXUWKHU GHWDLOV�

7KH (0 �� PHQX RQ WKH 2SHUDWRU 8QLW FRQWUROV WKH (0 ��
WUDQVPLW�UHFHLYH VXE��V\VWHPV WKURXJK WKH %RWWRP 'HWHFWRU
8QLW�V��
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5HIHU WR FKDSWHU (0 �� PHQX RQ SDJH �� IRU IXUWKHU GHWDLOV�

/DVHU��GLVN
7KH/DVHU��GLVNPHQX FRPPDQGVFRQWURO WKH RSWLRQDO RSWLFDOGLVN
XQLW XVHG IRU GDWD ORJJLQJ� 1RWH WKDW WKLV PHQX ZLOO QRW DSSHDU
LI WKH V\VWHPGRHV QRWXVH VXFK DGLVN XQLW� $V WKLVGLVN LV REVROHWH�
DQG QRW XVHG E\ DQ\RQH WR RXU NQRZOHGJH� LWV XVH LV WKXV QRW
IXUWKHU GHVFULEHG LQ WKLV PDQXDO� 5HIHU WR WKH SUHYLRXV YHUVLRQ RI
WKLVPDQXDO LI \RX VWLOO ZDQW WR XVH LW �WKLVPDQXDO YHUVLRQ FDQ VWLOO
EH REWDLQHG IURP .RQJVEHUJ 6LPUDG��

7UDFN SORWWHU
7KH 7UDFN SORWWHU PHQX FRQWUROV RSWLRQDO KDUG FRS\ SORWWHU�
ZKLFK ZLOO SURGXFH UHDO��WLPH GRFXPHQWDWLRQ RI WKH VXUYH\HG
DUHD� 7KLV LV GRQH E\ GUDZLQJ DFURVVWUDFN OLQHV IURP WKH XWPRVW
EHDP RQ WKH SRUW VLGH WR WKH XWPRVW EHDP RQ WKH VWDUERDUG VLGH
DQG�RU WKH WUDFN RI WKH YHVVHO� $ JHRJUDSKLFDO JULG �)5$0(�PD\
EH SUH��SORWWHG� 5HIHU WR FKDSWHU 7UDFN SORWWHU PHQX RQ SDJH �� IRU
IXUWKHU GHWDLOV�

6RXQG YHORFLW\
7KH (0 �� HFKR VRXQGHU FRPSXWHV ERWWRP GHSWK E\ XVLQJ D
VRXQG VSHHG SURILOH UDWKHU WKDQ DQ DYHUDJH VSHHG IRU DOO GHSWKV�
7KLV LV UHTXLUHGGXH WR UD\ EHQGLQJ LQ WKH QRQ��YHUWLFDO EHDPV� 7KH
6RXQG YHORFLW\PHQX LV XVHG� DQG \RX FDQ HQWHU WKH VRXQG VSHHG
GDWD LQ RQH RI WKH IROORZLQJ ZD\V�
� PDQXDOO\ IURP WKH NH\ERDUG
� DXWRPDWLFDOO\ IURP D VRXQG VSHHG SUREH RU H[WHUQDO FRPSXWHU
� DV D FRPELQDWLRQ RI WKH PHWKRGV DERYH
5HIHU WR FKDSWHU 6RXQG YHORFLW\PHQX RQ SDJH �� IRU IXUWKHU GHWDLOV�

*UDSKLF
7KH*UDSKLF PHQX FRPPDQGV FRQWURO WKH YLVXDO SUHVHQWDWLRQ RQ
WKH GLVSOD\ VFUHHQ DQG WKH SULQWHU� 5HIHU WR SDUDJUDSK *UDSKLF
PHQX RQ SDJH �� IRU IXUWKHU GHWDLOV�

,QVWDOODWLRQ
7KH ,QVWDOODWLRQ PHQX VHWV VWDQGDUG SDUDPHWHUV JLYHQ E\ WKH
SK\VLFDO LQVWDOODWLRQ RI WKH V\VWHP DQG WKH LQWHUIDFH DQG ORJJLQJ
UHTXLUHPHQWV� 5HIHU WR FKDSWHU ,QVWDOODWLRQ PHQX RQ SDJH �� IRU
IXUWKHU GHWDLOV�

&RQILJXUDWLRQ
7KH &RQILJXUDWLRQ PHQX LV IRU .RQJVEHUJ 6LPUDG XVH RQO\� $
SDVVZRUG LV UHTXLUHG� 5HIHU WR FKDSWHU&RQILJXUDWLRQPHQXRQSDJH
�� IRU IXUWKHU GHWDLOV�



2SHUDWRU PDQXDO

���������'

7HVW
)RU WKH7HVWPHQX� UHIHU WR FKDSWHU7HVWPHQXRQSDJH �� IRU IXUWKHU
GHWDLOV�
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��� 6KRUW��IRUP PHQX
OLVWLQJ

6859(< 0(18

/RJ
� 2Q � 2II
6WDUWV DQG VWRSV ORJJLQJ �SDJH ���

/LQH QXPEHU
� � WR ���
'HILQHV FXUUHQW VXUYH\ OLQH QXPEHU �SDJH ���

3ODQQHG OLQH QR
� � WR ���
3ODQQHG VXUYH\ OLQH LGHQWLW\ �SDJH ���

2SHUDWRU
� �IUHH WH[W!
,GHQWLW\ RI UHVSRQVLEOH RSHUDWRU �SDJH ���

$QQRWDWLRQ
� �IUHH WH[W!
&RPPHQWV RQ WKH VXUYH\ �SDJH ���

(0 �� 0(18

7UDQVPLW PRGH
� 2II � /RFDO � $XWR � 6KDOORZ � 'HHS
%\ PRGH VHOHFWLRQ� WKH FRYHUDJH DQG SXOVH
OHQJWK PD\ EH VHW PDQXDOO\ RU DXWRPDWLFDOO\
�SDJH ���

3RZHU
� 2II � � GE � ���� G% � ���� G%
&RQWUROV RXWSXW OHYHO RI WKH (0 ��� �SDJH ���

([SHFWHG GHSWK
� � WR ���� P
([SHFWHG GHSWK GXULQJ WKH VXUYH\
�SDJH ���

$EVRUSWLRQ FRHII
� � WR �� G%�NP
0HDQ DEVRUSWLRQ FRHIILFLHQW RI ZDWHU FROXPQ
XVHG LQ JDLQ VHWWLQJ LQ UHFHLYHU
�SDJH ���

6RXQG��YH� VHQVRU
� 2II�2Q
'LVDEOHV�HQDEOHV LQSXW IURP VRXQG VSHHG
VHQVRU�
�SDJH ���
6RXQG YHORFLW\
� ���� WR ���� P�V
0DQXDO VHOHFWLRQ RI VRXQG VSHHG WR EH XVHG LQ
EHDPIRUPLQJ �LI VHQVRU LV RXW RI RUGHU�
�SDJH ���
3LQJ FRXQW UHVHW
� 1R�<HV
5HVHWV SLQJ FRXQWHU
�SDJH ���
$FWLYH EHDPV
� $OO � (YHQ � 2GG � 1RQH
'HDFWLYDWHV VHOHFWHG EHDPV �SDJH ���
6LPXODWRU
� 2II � 3RUW � 67% � &HQWUH � 'XDO
&UHDWHV VLPXODWHG GDWDJUDPV DQG V\VWHP PD\
EH UXQ ZLWK %RWWRP 'HWHFWRU 8QLW �DQG
7UDQVFHLYHU 8QLW� GLVFRQQHFWHG
�SDJH ���

75$&. 3/277(5 0(18
0RGH
� 2II � 2Q � 2Q�/RJ � )UDPH
&RQWUROV WKH RXWSXW WR WKH SORWWHU �SDJH ���
6FDOH
� �VFDOH VHWWLQJ!
8VH WKLV FRPPDQG WR GHILQH WKH VFDOH RI WKH
SORW �SDJH ���
1RUWK FRRUGLQDWHV
� �870�ODWLWXGH VHWWLQJ!
'HILQH WKH SORW·V QRUWK�VRXWK FRRUGLQDWH
�SDJH ���
(DVW FRRUGLQDWHV
� �870�ORQJLWXGH VHWWLQJ!
'HILQH WKH SORW·V HDVW�ZHVW FRRUGLQDWH �SDJH
���
3DSHU VL]H
� $� � $� � $� � $�
'HILQHV SORW SDSHU·V SK\VLFDO VL]H �SDJH ���
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2ULHQWDWLRQ
� 1RUWK XS � (DVW XS
'HILQH SDSHU·V SULQWRXW RULHQWDWLRQ �SDJH ���

3HQ�V�
� � WR �

6HOHFW ZKLFK SORWWHU SHQ WR XVH �SDJH ���

3DWWHUQ
� 6ZDWK � 3RVOLQH � &RPELQHG
6HOHFW WKH SULQWRXW PRGH �SDJH ���

,QWHUYDO
� �WLPH VHWWLQJ!
6ORZV GRZQ WKH GDWDIORZ WR WKH SORWWHU WR
DYRLG RYHUIORZ �SDJH ���

6281' 9(/2&,7< 0(18

&KDQJH SURILOH
� 'HIDXOW � 6HW DOO � (GLW
6HWV VRXQG VSHHG YDOXHV �SDJH ���

/RDG SURILOH
� 1DY� ��� P � 1DY� ��� P � 6LPUDG��$ �

6LPUDG��% � $0/693�� � $0/��&$/&
/RDGV VRXQG VSHHG SURILOH IURP H[WHUQDO
GHYLFH �SDJH ���

/D\HU FRPSHQVDWLRQ
� 2Q � 2II

&RPSHQVDWHV IRU H[WUD UD\ EHQGLQJ FDXVHG E\
D YDU\LQJ VRXQG VSHHG LQ D VXUIDFH OD\HU
GLIIHULQJ IURP YDOXHV LQ VRXQG VSHHG SURILOH
�SDJH ���

*5$3+,& 0(18

%HHSHU
� 2Q � 2II

(QDEOHV RU GLVDEOHV WKH LQWHUQDO ORXGVSHDNHU
DQG LWV DXGLEOH ZDUQLQJV �SDJH ���

'LVSOD\
� 2II � $ORQJWU� � 6RXQG YH� � (FKRJUDP

6FRSH � 6WDYH
&RQWUROV WKH LQIRUPDWLRQ SUHVHQWHG LQ WKH
ORZHU JUDSKLF ZLQGRZ �SDJH ���

3ULQWHU
� 2II � +DUGFRS\ � (FKRJUDP
&RQWUROV WKH LQIRUPDWLRQ VHQW WR WKH HFKRJUDP
SULQWHU �SDJH ���

%HDP QXPEHU
� � WR �� IRU (0 ��6
� � WR 6� �YLD �� DQG ��6� IRU (0 ��'
6HOHFW WKH EHDP XVHG LQ WKH SUHVHQWDWLRQV LQ
WKH ORZHU JUDSKLF ZLQGRZ �SDJH ���

$WKZDUW SURILOH
� 8SSHU GHSWK � /RZHU GHSWK � :LGWK

3LQJ LQWHUYDO � &RORU FRGH �$PSOLWXGH
'HILQHV WKH YLVXDO SUHVHQWDWLRQ RI WKH
$FURVVWUDFN SURILOH SUHVHQWHG LQ WKH XSSHU
JUDSKLF ZLQGRZ �SDJH ���

$ORQJ WU� SURILOH
� 8SSHU GHSWK � /RZHU GHSWK �

3LQJ LQWHUYDO�&RORU FRGH�$PSOLWXGH
'HILQHV WKH YLVXDO SUHVHQWDWLRQ RI WKH
$ORQJWUDFN SURILOH SUHVHQWHG LQ WKH XSSHU
JUDSKLF ZLQGRZ �SDJH ���

6RXQG YHORFLW\
� 8SSHU GHSWK � /RZHU GHSWK �9HORFLW\

VWDUW � 9HORFLW\ VWRS � *UDSK � 3ORW
'HILQHV WKH YLVXDO SUHVHQWDWLRQ RI WKH 6RXQG
6SHHG SURILOH LQ WKH ORZHU JUDSKLF ZLQGRZ
�SDJH ���

(FKRJUDP
� 5DQJH � 8SSHU GHSWK � 3LQJ LQWHUYDO
'HILQHV WKH YLVXDO SUHVHQWDWLRQ RI WKH
(FKRJUDP LQ WKH ORZHU JUDSKLF ZLQGRZ
�SDJH ���
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,167$//$7,21 0(18
(0 �� 7UDQVGXFHU
� 'HSWK � $ORQJVKLS RIIVHW �

$WKZDUW� RIIVHW � 5[ PRXQW �GXDO�
'HILQHV WKH SRVLWLRQDO RIIVHW RI WKH WUDQVGXFHU
DUUD\ �SDJH ���
0RWLRQ VHQVRU
� +HDYH �5ROO � 3LWFK �*\UR � 5ROO RIIVHW

� 3LWFK RIIVHW � *\UR RIIVHW � 5ROO 'HOD\
'HILQHV WKH SDUDPHWHUV RI WKH PRWLRQ VHQVRU
�SDJH ���
3RVLWLRQ V\VWHP
� ,QSXW V\VWHP � 7LPH GHOD\ � 7LPH WDJ
6HOHFWV ZKLFK SRVLWLRQLQJ V\VWHP LV WR EH XVHG
�SDJH ���
'DWDJUDP RXWSXW
� 6HULDO OLQH 56����� � (WKHUQHW
6HOHFWV KRZ WKH VXUYH\ GDWDJUDPV DUH
GLVWULEXWHG �SDJH ���
'DWH 	 WLPH
� 'DWH � 7LPH � ([W�FORFN
6HWV WKH V\VWHP WLPH �SDJH ���
6HULDO SURWRFRO
� %DXGUDWH � %LWV SHU FKDU� � 6WRS ELWV �

3DULW\
'HILQHV WKH SDUDPHWHUV IRU WKH VHULDO OLQHV
�SDJH ���
(WKHUQHW SURWRFRO
� �HWKHUQHW DQG ,3 DGGUHVVHV!
6HWV XS WKH HWKHUQHW LQWHUIDFHV �SDJH ���

&21),*85$7,21 0(18
1RW DYDLODEOH �� 3DVVZRUG SURWHFWHG
�SDJH ���

7(67 0(18
9HUVLRQ
'LVSOD\V VRIWZDUH YHUVLRQ QXPEHU RI (0 ��
2SHUDWRU 8QLW �SDJH ���
&38
'LVSOD\V &38 FRXQWHU �SDJH ���

6HULDO SRUW
&KRRVH SRUW DQG SDUDPHWHUV IRU HDFK SRUW
�SDJH ���

/$1
'LVSOD\V VWDWXV IRU VHOHFWHG RSWLRQ �SDJH ���

6LPUDG
� �.RQJVEHUJ 6LPUDG XVH RQO\!
3ULPDULO\ LQWHQGHG IRU PDLQWHQDQFH
SHUVRQQHO �SDJH ���
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��� ,QWURGXFWLRQ
7KLV FKDSWHU SUHVHQWV GHWDLOHG H[SODQDWLRQV WR DOO WKH FRPPDQGV
LQ WKH .RQJVEHUJ 6LPUDG (0 �� 2SHUDWRU 8QLW PHQX VWUXFWXUH�

1RWH � 7KLV (0 �� 2SHUDWRU 0DQXDO LV EDVHG RQ 2SHUDWRU 8QLW VRIWZDUH
YHUVLRQ ���[� &KDQJHV PDGH WR WKH VRIWZDUHPD\ UHTXLUH DPHQGPHQWV WR
WKLV PDQXDO� 0LQRU FKDQJHV LQ VRIWZDUH DUH LGHQWLILHG E\ WKH WKLUG GLJLW
LQ WKH YHUVLRQ QXPEHU�

��� 0DLQ PHQX
7KHPDLQ FRPPDQGPHQX LV WKH WRS OHYHO RI WKHPHQX V\VWHP� DQG
FRQVLVWV RI D OLVW RI WKH VXE��PHQXV DYDLODEOH LQ WKH V\VWHP�

7KH IROORZLQJ VXE��PHQXV DUH DYDLODEOH�

� 6XUYH\ PHQX
� (0 �� PHQX �HFKR VRXQGHU�
� 7UDFN SORWWHU PHQX
� 6RXQG YHORFLW\ PHQX
� *UDSKLF PHQX
� ,QVWDOODWLRQ PHQX
� &RQILJXUDWLRQ PHQX
� 7HVW PHQX

(DFK VXE��PHQX LV IXOO\ GHVFULEHG LQ WKH IROORZLQJ SDUDJUDSKV�
1RWH WKDW D V\VWHPZLWK WZRHFKR VRXQGHUV LQVWDOOHGZLOO KDYH WZR
HFKR VRXQGHU VXE��PHQXV�



.RQJVEHUJ 6LPUDG (0 ��

�� �������'

��� 6XUYH\ PHQX

3XUSRVH
7KH 6XUYH\ FRPPDQGV FRQWURO WKH ORJJLQJ GHYLFH�V�� WKH FXUUHQW
VXUYH\ OLQH QXPEHULQJ� DQG WKH DQQRWDWLRQV LQ WKH 6WDUW� 6WRS DQG
3DUDPHWHU GDWDJUDPV�

7KH IROORZLQJ FRPPDQGV DUH DYDLODEOH�

� /RJ
� /LQH QXPEHU
� 3ODQQHG OLQH QR�
� 2SHUDWRU
� $QQRWDWLRQ

&RPPDQGV

/RJ
7KH SXUSRVH RI WKLV FRPPDQG LV WR HQDEOH RU GLVDEOH WKH GDWD
ORJJLQJ�

7KH2Q �2II WRJJOH SURYLGHG VWDUWV DQG VWRSV WKH GDWD IORZ WR WKH
ODVHU��GLVN DQG FRQWUROV ORJJLQJ ZLWK WKH 6LPUDG 0HUPDLG RU
0HUOLQ V\VWHP RQ DQ H[WHUQDO FRPSXWHU� 7KH VHULDO DQG (WKHUQHW
OLQHV GDWDIORZ DUH QRW DIIHFWHG� +RZHYHU� ZKHQ FKDQJLQJ WKH
WRJJOH� 6WDUW DQG 6WRS GDWDJUDPV DUH JHQHUDWHG�

2Q WKH .RQJVEHUJ 6LPUDG ORJJLQJ V\VWHPV� WKH 6WDUW DQG 6WRS
GDWDJUDPV DUH XVHG WR FORVH DQG RSHQ QHZ ORJJLQJ ILOHV�
VXVSHQGLQJ ORJJLQJ LQEHWZHHQ�'HSHQGLQJRQ VHOHFWHGPRGH� WKH
WRJJOH PD\ DOVR VWRS SORWWLQJ RQ WKH WUDFN SORWWHU�

7KH GDWDJUDPV IURP WKH 2SHUDWRU 8QLW PD\ EH WUDQVPLWWHG WR WKH
IROORZLQJ GHYLFHV�
� ([WHUQDO FRPSXWHU FRQQHFWHG YLD (WKHUQHW

6HH WKH GHVFULSWLRQ RI WKH 'DWDJUDP RXWSXW PHQX RQ SDJH �� IRU
PRUH LQIRUPDWLRQ RQ WKHVH RXWSXW GHYLFHV�

$ 6RXQG VSHHG SURILOH GDWDJUDP LV JHQHUDWHG ZLWK WKH 6WDUW
GDWDJUDP� )RU IXUWKHU LQIRUPDWLRQ RQ WKLV GDWDJUDP� UHIHU WR WKH
'DWDJUDP IRUPDWV FKDSWHU RQ SDJH ����

/LQH QXPEHU
7KH SXUSRVH RI WKLV FRPPDQG LV WR GHILQH WKH FXUUHQW VXUYH\ OLQH
QXPEHU ��������� LQFOXGHG LQ DOO WKH 6WDUW� 6WRS DQG 3DUDPHWHU
GDWDJUDPV JHQHUDWHG� $ FKDQJH LQ WKLV SDUDPHWHU WDNHV HIIHFW
IURP WKH QH[W GDWDJUDP WKH V\VWHP JHQHUDWHV�

1RWH � 7KH OLQH QXPEHUV DUH QRW LQFUHPHQWHG DXWRPDWLFDOO\�
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3ODQQHG OLQH QR�
7KHSXUSRVH RI WKLV FRPPDQG LV WR HVWDEOLVK DSODQQHG VXUYH\ OLQH
LGHQWLW\ ��������� 7KH SODQQHG VXUYH\ OLQH LGHQWLILHV D OLQH UXQ LQ
VHYHUDO SLHFHV� RU UXQ PRUH WKDQ RQFH� 7KLV LQIRUPDWLRQ LV
LQFOXGHG LQ DOO 6WDUW� 6WRS DQG 3DUDPHWHU GDWDJUDPV JHQHUDWHG�
$FKDQJH LQ WKLVSDUDPHWHU WDNHV HIIHFW IURP WKHQH[WGDWDJUDPWKH
V\VWHP JHQHUDWHV�

1RWH � 7KH OLQH QXPEHUV DUH QRW LQFUHPHQWHG DXWRPDWLFDOO\�

2SHUDWRU
8VH WKLV FRPPDQG WR LGHQWLW\ \RXUVHOI DV WKH UHVSRQVLEOH RSHUDWRU
RI WKH (0 �� V\VWHP� <RX FDQ HQWHU IUHH WH[W�

$QQRWDWLRQ
8VH WKLV FRPPDQG WR HQWHU D IUHH WH[W FRPPHQW RI PD[LPXP ��
FKDUDFWHUV� 7KH FRPPHQWPD\ EH JLYHQ WR EH LQFOXGHG LQ DOO6WDUW�
6WRS DQG 3DUDPHWHU GDWDJUDPV� $ FKDQJH LQ WKH WH[W WDNHV HIIHFW
IURP WKH QH[W GDWDJUDP WKH V\VWHP JHQHUDWHV�

1RWH WKDW RQO\ WKH ILUVW FKDUDFWHUV RI WKH WH[W DUH VKRZQ LQ WKH
SDUDPHWHU ILHOG DIWHU WKH WH[W KDV EHHQ HQWHUHG� +RZHYHU� DOO
LQIRUPDWLRQ LV LQFOXGHG LQ WKH GDWDJUDPV� 7KH DQQRWDWLRQ PD\ EH
XVHG WR HQWHU GDWH� VXUYH\ ORFDWLRQ� HWF� :H UHFRPPHQG WKDW D
VWDQGDUG DQQRWDWLRQ LV HVWDEOLVKHG�
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��� (0 �� 0HQX

3XUSRVH
7KH (0 �� PHQX RQ WKH 2SHUDWRU 8QLW FRQWUROV WKH (0 ��
7UDQVFHLYHU WKURXJK WKH %RWWRP 'HWHFWRU 8QLW�V�� 7KH IROORZLQJ
SDUDPHWHUV DUH DYDLODEOH�
� 7UDQVPLW PRGH
� 3RZHU
� ([SHFWHG GHSWK
� $EVRUSWLRQ FRHII�
� 6RXQG YH� VHQVRU
� 6RXQG YHORFLW\
� 3LQJ FRXQW UHVHW
� $FWLYH EHDPV
� 6LPXODWRU

7UDQVPLW PRGH

3XUSRVH
7KH 7UDQVPLW PRGH SDUDPHWHU FRQWUROV WKH DFWXDO SXOVH OHQJWK
DQG UHVROXWLRQ RI WKH HFKR VRXQGHU� &RPPDQGV DYDLODEOH DUH�
� 2II
� /RFDO
� $XWR
� 6KDOORZ
� 'HHS

2II
7KH WUDQVFHLYHU LV VHW WR VWDQGE\ PRGH DQG QR WUDQVPLWWLQJ WDNHV
SODFH� 1R ERWWRP GHWHFWLRQ LV SHUIRUPHG�

/RFDO
7KH WUDQVPLW PRGH LV GHILQHG DW WKH %RWWRP 'HWHFWRU 8QLW�

$XWR
7KH V\VWHP VZLWFKHV DXWRPDWLFDOO\ EHWZHHQ 6KDOORZ DQG 'HHS
PRGH� ,W LV DGYLVHG WR XVH WKLV PRGH GXULQJ RSHUDWLRQ�

6KDOORZ
7KH 6KDOORZ WUDQVPLW PRGH PD\ EH XVHG WR SUHYHQW IUHTXHQW
VZLWFKHV EHWZHHQ 6KDOORZ DQG 'HHS PRGH RU WR LQFUHDVH WKH
UHVROXWLRQ DW GHSWKV EHORZ WKH VZLWFK��RYHU SRLQW �RXWHU EHDPV
PD\ WKHQ EH ORVW��
,Q 6KDOORZ PRGH� WKH SXOVH LV WUDQVPLWWHG LQ RQH EHDP SHU
WUDQVFHLYHU� ZLWK D SXOVH OHQJWK RI � PV DQG D IUHTXHQF\ RI
���� N+] IRU WKH VLQJOH V\VWHP� )RU WKHGXDO V\VWHP� WKH IUHTXHQF\
LV ���� N+] IRU WKH SRUW V\VWHP DQG ���� N+] IRU WKH VWDUERDUG
V\VWHP� 7KH UDQJH VDPSOLQJ UDWH LV �� FP�



2SHUDWRU PDQXDO

���������'

'HHS
7KH 'HHS WUDQVPLW PRGH LV XVHG� 7KLV FKRLFH PD\ EH XVHG WR
SUHYHQW IUHTXHQW VZLWFKHV EHWZHHQ 6KDOORZ DQG 'HHS PRGH
ZKHQ WKH DYHUDJH GHSWK LV QHDU WKH DXWRPDWLF VZLWFK��RYHU SRLQW�

,Q 'HHS PRGH� WKH SXOVH LV WUDQVPLWWHG LQ ILYH EHDPV SHU
WUDQVFHLYHU VHTXHQWLDOO\� 7KH SXOVH OHQJWK LV �� PV LQ HDFK EHDP�
L�H� �� PV WR FRYHU WKH ZKROH VHFWRU� 7KH IUHTXHQFLHV YDU\ IURP
���� N+] WR ���� N+] WR PLQLPL]H LQWHUIHUHQFH EHWZHHQ WKH
GLIIHUHQW EHDPV DV VKRZQ LQ WKH IROORZLQJ ILJXUH� 7KH UDQJH
VDPSOLQJ UDWH LV ��� FP�

'8$/ 6<67(0�

)� )�

)� )�

3RUW )� )� 6WDUERDUG

)� )�

)� )�

6,1*/( 6<67(0�

)� )� )� )� )�

ZKHUH� )� ����� N+]� )� �� N+]� )� ����� N+]

1RWH WKDW LI D VSHFLILF FRYHUDJH VHFWRU LV UHTXLUHGZLWK HTXLGLVWDQW
EHDP VSDFLQJ� WKH GHVLUHG VHFWRU�V� VKRXOG EH VHW RQ WKH %RWWRP
'HWHFWRU 8QLW�V� DQG LWV %RWWRP 7UDFN SDUDPHWHU VHW WR )L[HG
PRGH �IXUWKHU GLVFXVVHG LQ WKH FKDSWHU FRYHULQJ WKH %RWWRP
'HWHFWRU 8QLW� 2SHUDWLRQ PHQX?%RWWRP WUDFN VHFWLRQ RQ
SDJH ����� &KRLFH RI 'HHS RQ WKH 2SHUDWRU 8QLW ZLOO WKHQ QRW
FDXVH WKH VHFWRUV WR EH VZLWFKHG DXWRPDWLFDOO\�

7KH FKRLFH RI 'HHS DQG 6KDOORZ PRGH LV PDGH HLWKHU E\ WKH
V\VWHP RU E\ \RX� 7KH V\VWHP VZLWFKHV EHWZHHQ WKH WZR PRGHV
GHSHQGLQJ RQ WKH GHSWK EHORZ WKH NHHO DQG WKH VHD EHG
FRQGLWLRQV� QRUPDOO\ DW DSSUR[LPDWHO\ ��� P IRU D GXDO V\VWHP
DQG DSSUR[LPDWHO\ ���� P IRU D VLQJOH V\VWHP�

3RZHU
7KH 3RZHU FRPPDQG FRQWUROV WKH RXWSXW OHYHO RI WKH (0 ��� <RX
PD\ FKRRVH IURP WKH IROORZLQJ SDUDPHWHUV WR UHGXFH SRZHU
RXWSXW E\ �� RU �� G% ZLWK UHVSHFW WR IXOO SRZHU �� G%� RU WXUQ LW
FRPSOHWHO\ RII�

� 2II
� � G%
� ���� G%
� ���� G%

,W LV VXJJHVWHG WR DOZD\V XVH IXOO SRZHU XQOHVV WKH (0 �� FUHDWHV
LQWHUIHUHQFH WR RWKHU K\GURDFRXVWLF HTXLSPHQW RUSRVVLEO\ WR LWVHOI
LQ YHU\ VKDOORZ ZDWHUV� ,I SRZHU RXWSXW LV UHGXFHG� LW PD\ EH
QHFHVVDU\ WR ORFN WKH WUDQVPLW PRGH LQ 'HHS�
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([SHFWHG GHSWK
7KLV GHSWK LV WKH PLQLPXP VODQW UDQJH WR WKH VHDEHG� XVXDOO\ WKH
GHSWK VWUDLJKW GRZQ� (QWU\ RI WKLV SDUDPHWHU ZLOO IRUFH WKH HFKR
VRXQGHU WR DVVXPH WKLV ZDWHU GHSWK� $V ERWWRP WUDFNLQJ DQG
ERWWRP UHFRYHU\ DUH XVXDOO\ IXOO\ DXWRPDWLF� HQWU\ RI WKLV
SDUDPHWHU PD\ RQO\ EH UHTXLUHG XQGHU YHU\ GLIILFXOW FRQGLWLRQV
RU WR VSHHG XS ERWWRP UHFRYHU\ RQ VWDUWXS�

$EVRUSWLRQ FRHII�
7KLV LV WKH PHDQ DEVRUSWLRQ FRHIILFLHQW RI WKH ZDWHU FROXPQ XVHG
LQ JDLQ VHWWLQJ LQ WKH UHFHLYHU� 7KH W\SLFDO YDOXH LV ��� G%�NP LQ
GHHS ZDWHUV� )RU VKDOORZ ZDWHUV LW LV KLJKHU� VD\ ��� G%�NP� EXW
LW LV WKHQ RI OHVV LPSRUWDQFH IRU WKH RSHUDWLRQ RI WKH HFKR VRXQGHU
EHFDXVH RI WKH VKRUWHU UDQJH� +RZHYHU� WKH DEVRUSWLRQ FRHIILFLHQW
LV LPSRUWDQW LQ GHWHUPLQLQJ WKH FRUUHFW EDFNVFDWWHULQJ VWUHQJWK RI
WKH VHDEHG XVHG LQ WKH VRQDU LPDJLQJ� 6HWWLQJ D FRUUHFW YDOXH LV
WKHUHIRUH DOZD\V UHFRPPHQGHG LI WKH VRQDU LPDJH GDWD DUH WR EH
XVHG� HVSHFLDOO\ LI WKH UHVXOWV DUH WR EH FRPSDUHG ZLWK WKRVH IURP
RWKHU DUHDV�
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7KH DEVRUSWLRQ FRHIILFLHQW LV JLYHQ E\ WKH IROORZLQJ IRUPXODH�
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+HUH� § LV JLYHQ LQ G%�NP� WKH VRXQG VSHHG F LQ P�V� WKH
WHPSHUDWXUH 7 LQ E&� WKH GHSWK = LQ NP� WKH VDOLQLW\ 6 LQ SSW� DQG
WKH IUHTXHQF\ I LQ N+]� 7KH S+ RI WKH RFHDQ LV LQ WKH RUGHU RI
���������

1RWH WKDW ���� G%�NP LV D JRRG DSSUR[LPDWLRQ IRU WKH ILUVW WHUP
RI WKH DEVRUSWLRQ FRHIILFLHQW IRUPXOD IRU WKH (0 �� IUHTXHQF\�
DQG WKDW WKH ODVW WHUP PD\ EH VHW WR ]HUR� )LJXUH �� VKRZV
FDOFXODWHG DEVRUSWLRQ FRHIILFLHQW YHUVXV GHSWK IRU VXPPHU RU
HTXDWRULDO FRQGLWLRQV �VXUIDFH WHPSHUDWXUH RI �� E&� DQG ZLQWHU
RU DUFWLF FRQGLWLRQV �VXUIDFH WHPSHUDWXUH RI � E&� IRU W\SLFDO PLG
RFHDQ FRQGLWLRQV�

7KH PHDQ YDOXHV DUH WKH PHDQ DEVRUSWLRQ FRHIILFLHQW IURP WKH
VXUIDFH WR WKH GHSWK LQGLFDWHG� DQG LV WKH YDOXH WR EH HQWHUHG LQ WKH
(0 �� PHQX�
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)LJXUH �� &DOFXODWHG DEVRUSWLRQ FRHIILFLHQW

$EVRUSWLRQ�FRHIILFLHQW�DW����N+]
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'HSWK�>NP@

�>G%�NP@

:LQWHU

6XPPHU

7KURXJK�ZDWHU�FROXPQ

$W�GHSWK

�&'�����

6RXQG��YH� VHQVRU
7KH LQSXW IURP DQ H[WHUQDO VRXQG VSHHG VHQVRU ORFDWHG E\ WKH
WUDQVGXFHU DUUD\ LV GLVDEOHG RU HQDEOHG E\ WKLV FRPPDQG�
1RUPDOO\� WKLV LQSXW VKRXOG EH HQDEOHG WR UHDG WKH GDWD IURP WKH
VHQVRU� ,I VZLWFKHG 2II� WKH VRXQG VSHHG PXVW EH HQWHUHG
PDQXDOO\� DQG WKLVPD\ OHDG WR D UHGXFWLRQ LQ DFFXUDF\ LQ WKHRXWHU
EHDPV RQ HDFK VLGH ZKHQ 7UDQVPLW PRGH LV VHW WR 6KDOORZ �VHH
SDJH ����

:KHQ VHW WR 2Q� D YDOXH VXE��RSWLRQ DSSHDUV�

á��� PV

ZKLFK LV WKH VRXQG VSHHG VHQVRU RIIVHW�

7KH SURSHU RIIVHW VKRXOG EH HQWHUHG LI LW LV REVHUYHG WKDW WKHUH LV
D VPDOO HUURU LQ WKH VHQVRU� IRU H[DPSOH ZKHQ FRPSDUHG WR WKH
PHDVXUHPHQWV IURP WKH VRXQG VSHHG SURILOH VHQVRU� 1RWH WKDW LI
OD\HU FRPSHQVDWLRQ LV WR EH XVHG� WKH RIIVHW PXVW EH HQWHUHG WR
PDNH WKH PHDVXUHPHQW E\ WKH VHQVRU HTXDO WR WKDW RI WKH SURILOH
VHQVRU ZKHQ WKH SURILOH LV WDNHQ�
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6RXQG YHORFLW\
,I D VRXQG VSHHG ! � LV VHOHFWHG� WKH FKRVHQ YDOXH LV XVHG LQ WKH
EHDPIRUPLQJ LQVWHDG RI WKH YDOXH PHDVXUHG DW WKH WUDQVGXFHU E\
WKH VRXQG VSHHG VHQVRU� 7KXV� � VKRXOG DOZD\V EH XVHG H[FHSW
ZKHQ WKH VHQVRU LV RXW RI RUGHU�

$ IRUPXOD IRU FDOFXODWLQJ VRXQG VSHHG LV JLYHQ LQ WKH FKDSWHU RQ
/RDGLQJ SURILOH GLUHFWO\ IURP SUREH RQ SDJH ���

3LQJ FRXQW UHVHW
7KH SLQJ FRXQWHU LV VHW WR ]HUR ZKHQ <HV LV FKRVHQ� 7KH SLQJ
FRXQWHU LV LQFUHPHQWHG IRU HYHU\ SLQJ DQG LV LQFOXGHG LQ PRVW
GDWDJUDPV IURP WKH HFKR VRXQGHU�

$FWLYH EHDPV
,I HLWKHU WKHRGGRU HYHQEHDPVDUHQRWZRUNLQJSURSHUO\ WKH\PD\
EH GHDFWLYDWHG E\ VHWWLQJ WKHVH $FWLYH EHDPV SDUDPHWHUV
DFFRUGLQJO\�

� $OO
� (YHQ
� 2GG
� 1RQH

,I DOO EHDPV DUH GLVDEOHG� WKHQ (0 �� ZLOO MXVW SLQJ YHU\ TXLFNO\�
EXW ZLWK QR SURFHVVLQJ RI UHWXUQV�

6LPXODWRU
$ VLPXODWRU LV EXLOW LQWR WKH 2SHUDWRU 8QLW� 8SRQ DFWLYDWLRQ� \RX
FDQ VHOHFW IURP DPRQJ ILYH SDUDPHWHUV�

� 2II 7KH VLPXODWRU LV VZLWFKHG RII
� 3RUW 3RUW V\VWHP VLPXODWLRQ
� 67% 6WDUERDUG V\VWHP VLPXODWLRQ
� &HQWUH &HQWUH �VLQJOH� V\VWHP VLPXODWLRQ
� 'XDO 'XDO �3RUW 	 6WDUERDUG� V\VWHP VLPXODWLRQ
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$IWHU VHOHFWLQJ DQ\ RI WKH VLPXODWRU RSWLRQV� \RX ZLOO EH DVNHG WR
HQWHU D QXPEHU EHWZHHQ � DQG ������ 7KLV QXPEHU VHWV WKH LQLWLDO
VODQW UDQJH DQG WKH GHSWK VWHSV WR IROORZ� 7KH 2SHUDWRU 8QLW ZLOO
WKHQ SURYLGH VLPXODWHG GDWDJUDPV� DQG WKH V\VWHP PD\ EH UXQ
ZLWK WKH %RWWRP 'HWHFWRU 8QLW �DQG 7UDQVFHLYHU 8QLW�
GLVFRQQHFWHG�

1RWH � $ %RWWRP 6LPXODWRU FLUFXLW ERDUG PD\ EH LQVWDOOHG LQ WKH 7UDQVFHLYHU
8QLW� 7KLV ERDUG JHQHUDWHV GDWD IRU D IODW VHDIORRU DW ��� P GHSWK� 7KH
2SHUDWRU 8QLW VLPXODWRU LV QRW WR EH XVHG IRU FRQWURO LI WKLV ERDUG LV
ZRUNLQJ� EXW WKH 7UDQVPLW 0RGH PD\ EH VHW WR /RFDO IRU GLVSOD\
SXUSRVHV�

5HPRYH WKH IRXU '$4 FLUFXLW ERDUGV DQG LQVWDOO WKH %RWWRP 6LPXODWRU
ERDUG LQ WKH SRVLWLRQ QRUPDOO\ RFFXSLHG E\ WKH'$4� ERDUG� 5HPHPEHU
WR UH��LQVWDOO WKH '$4 ERDUGV DIWHU WKH WHVW ZLWK WKH %RWWRP 6LPXODWRU
ERDUG LV FRPSOHWHG�
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��� 7UDFN SORWWHU PHQX

3XUSRVH
1RWH � 7KH 7UDFN 3ORWWHU LV DQ RSWLRQDO GHYLFH� ,I LW LV QRW LQVWDOOHG� WKLV PHQX

RSWLRQ ZLOO QRW DSSHDU�

8VH WKH 7UDFN SORWWHU WR SURGXFH UHDO��WLPH GRFXPHQWDWLRQ RI WKH
VXUYH\HG DUHD� ,W SORWV DFURVVWUDFN OLQHV IURP WKH XWPRVW EHDP RQ
WKH SRUW VLGH WR WKH XWPRVW EHDP RQ WKH VWDUERDUG VLGH DQG�RU WKH
YHVVHO WUDFN� 7KLV RSWLRQ LV XVHIXO� DV WKH OLQH VSDFLQJ EHWZHHQ
VXUYH\ OLQHV DQG SRVVLEOH JDSV LQ WKH VXUYH\ PD\ EH FKHFNHG
LPPHGLDWHO\�

)LJXUH �� RQ SDJH �� VKRZV DQ H[DPSOH RI D WUDFN SORW�

1RWH � %HIRUH SORWWLQJ LV VWDUWHG� WKH SORWWHU PXVW EH SUHSDUHG WR DFFHSW GDWD�
6ZLWFK WKH SORWWHU RQ DQG ORDG SDSHU DQG RQH RU PRUH SHQV �VHH
SDUDJUDSKV GHVFULELQJ 3DSHU VL]H RQ SDJH �� DQG 3HQ�V� RQ SDJH ����

$ JHRJUDSKLFDO JULG �)UDPH� PD\ EH SUH��SORWWHG �VHH SDUDPHWHUV
RI WKH0RGH FRPPDQG RQ SDJH ����

7KH IROORZLQJ FRPPDQGV DUH DYDLODEOH�

� 0RGH
� 6FDOH
� 1RUWK FRRUGLQDWH
� (DVW FRRUGLQDWH
� 3DSHU VL]H
� 2ULHQWDWLRQ
� 3HQ�V�
� 3DWWHUQ
� ,QWHUYDO

1RWH � )RU RSHUDWLRQ RI WKH SORWWHU� UHIHU WR WKHPDQXIDFWXUHU·VPDQXDO� 7DNH FDUH
ZKHQ VSHFLI\LQJ WKH VFDOH DQG WKH FRRUGLQDWHV RI WKH ORZHU OHIW FRUQHU RI
WKH SORW WR HQVXUH WKDW WKH DFWXDO VXUYH\ DUHD LV SODFHG LQVLGH WKH SORW
IUDPH�
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(CD3880)

)LJXUH �� 7UDFN SORW H[DPSOH
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&RPPDQGV

0RGH
0RGH LV WKH PDLQ FRQWURO FRPPDQG IRU WKH SORWWHU�
7KH SDUDPHWHU RSWLRQV DUH�
2II 7KH SORWWLQJ VWRSV
2Q 7KH SORWWHU LV LQLWLDOL]HG WR SORW FRYHUDJH DQG�RU

SRVLWLRQ OLQHV�
2Q � /RJ 7KH VDPH DV 2Q� H[FHSW WKDW WKH SHQ LV DOZD\V XS

ZKHQ/RJ LV VHW WR2II LQ WKH 6XUYH\PHQX �UHIHU WR /RJ
RQ SDJH ����

)UDPH 7KH SORWWHU SURGXFHV D JHRJUDSKLFDO JULG� 7KLV JULG
VKRXOG EH PDGH EHIRUH WKH VXUYH\ VWDUWV�

1RWH � ,I WKH )UDPH SORW IDLOV �QR SDSHU� SORWWHU RII� HWF��� HQWHU 2II DQG WKHQ
)UDPH DJDLQ DIWHU WKH IDXOW KDV EHHQ FRUUHFWHG� (QWHU2Q WR FRPPHQFH
FRYHUDJH OLQH SORWWLQJ�
3ORWWLQJ PD\ QRW VWDUW EHIRUH WKH SORWWHU SDUDPHWHUV KDYH EHHQ JLYHQ
DSSURSULDWH YDOXHV�

6FDOH
8VH WKH 6FDOH FRPPDQG WR HQWHU WKH VFDOLQJ FRQVWDQW IRU WKH SORW�

1RUWK FRRUGLQDWHV
7\SH WKH 1RUWK�6RXWK FRRUGLQDWH LQ HLWKHU 870 RU ODWLWXGH
IRUPDW� 6HH FRRUGLQDWH IRUPDW VSHFLILFDWLRQV LQ 7DEOH ��

(DVW FRRUGLQDWHV
7\SH WKH (DVW�:HVW FRRUGLQDWH LQ HLWKHU 870 RU ORQJLWXGH
IRUPDW�
7KH1RUWK DQG (DVW FRRUGLQDWHV GHILQH WKH ORZHU OHIW FRUQHU RI WKH
WUDFN SORW� 7KH FRRUGLQDWHV PXVW FRPSO\ ZLWK IROORZLQJ IRUPDWV�

&RRUGLQDWH )RUPDW 'HVFULSWLRQ

1RUWK 870 QQQQQQQQ Q LV D GLJLW �PHWUH�

(DVW 870 QQQQQQQ Q LV D GLJLW �PHWUH�

ODWLWXGH $''�PP�P $ LV 1 RU 6
'' LV GHJUHHV �����
PP LV PLQXWHV �����

ORQJLWXGH %'''�PP
RU

%''�PP�P

% LV ( RU :
''' LV GHJUHHV ������
PP PLQXWHV �����

7DEOH � &RRUGLQDWH IRUPDW VSHFLILFDWLRQV

1RWH � (QVXUH WKDW WKH SRVLWLRQ FRRUGLQDWH IRUPDW FRUUHVSRQGV ZLWK WKH
SRVLWLRQLQJ V\VWHP LQSXW IRUPDW �HLWKHU 870 RU ODWLWXGH�ORQJLWXGH��
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3DSHU VL]H
)RXU GLIIHUHQW VWDQGDUG SDSHU VL]HV PD\ EH XVHG RQ WKH WUDFN
SORWWHU� 7KH VL]H LV FKRVHQ ZLWK WKLV FRPPDQG�

� $� FRUUHVSRQGV WR $16, %
� $� FRUUHVSRQGV WR $16, &
� $� FRUUHVSRQGV WR $16, '
� $� FRUUHVSRQGV WR $16, (

2ULHQWDWLRQ
8VH WKH 2ULHQWDWLRQ FRPPDQG WR VHOHFW D 1RUWK XS RU (DVW XS
SORW�

2Q WKH &DOFRPS ���� SORWWHU� WKH ORQJHVW GLPHQVLRQ RI WKH SORW LV
XS�GRZQ� WKH VKRUWHVW LV OHIW�ULJKW�

3HQ�V�
7KH WUDFN SORWWHU PD\ EH HTXLSSHG ZLWK XS WR HLJKW SHQV LQ
GLIIHUHQW FRORXUV RU ZLGWKV� <RX FDQ DOWHU WKH SHQ FKRLFH DQ\ WLPH�
DOVR ZKLOH D FRYHUDJH SORW LV EHLQJ PDGH� 7KH SHQ LV FKRVHQ E\
VHOHFWLQJ D QXPEHU EHWZHHQ � DQG �� FRUUHVSRQGLQJ WR WKH SHQ
QXPEHULQJ RQ WKH SORWWHU�

1RWH � 7DNH FDUHZLWK SORWWHU SHQV� 5HSODFH WKH FDS RQ LQN SHQV� DQG UHPRYHSHQV
IURP WKH SORWWHU ZKHQ QRW LQ XVH�

3DWWHUQ
8VH WKH 3DWWHUQ FRPPDQG WR GHILQH WKH SULQWRXW PRGH RQ WKH
SORWWHU� 3DWWHUQ RSWLRQV LQFOXGH�

� 6ZDWK
� 3RVOLQH
� &RPELQHG

$ 6ZDWK SUHVHQWDWLRQ LV D OLQH ZLWK D ZLGWK HTXDO WR WKH SLQJ
FRYHUDJH� (YHU\ WLPH D 3RVLWLRQ GDWDJUDP LV UHFHLYHG E\ WKH
V\VWHP� WKH ZLGWK FRUUHVSRQGLQJ WR WKH FRYHUDJH RI WKH ODVW SLQJ
LV GUDZQ RQ WKH WUDFN SORWWHU�

$ 3RVOLQH SUHVHQWDWLRQ ZLOO RQO\ GUDZ WKH DFWXDO SRVLWLRQ RI WKH
VKLS XSRQ UHFHLSW RI WKH 3RVLWLRQ GDWDJUDP� 7KLV ORFDWLRQ LV
SUHVHQWHG DV D GRW RQ WKH SDSHU� 1RWH WKDW SRVLWLRQV ZLOO RQO\ EH
SORWWHG LI WKH V\VWHP LV DFTXLULQJ GHSWK GDWD�

$ &RPELQHG SUHVHQWDWLRQ FRPELQHV WKH VZDWK DQG SRVOLQH
SUHVHQWDWLRQ�

,QWHUYDO
7KH HFKR VRXQGHU V\VWHP PD\ ZRUN IDVWHU WKDQ WKH SORWWHU� DQG
WKLV PD\ FDXVH GDWD RYHUIORZ WR WKH SORWWHU� ,Q RUGHU WR DYRLG WKLV�
WKH GDWDIORZ WR WKH SORWWHU PD\ EH VORZHG GRZQ� 7KH ,QWHUYDO
FRPPDQG DOORZV \RX WR HQWHU WKH QXPEHU RI VHFRQGV EHWZHHQ
HDFK FRYHUDJH OLQH WR EH GUDZQ�
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��� 6RXQG YHORFLW\ PHQX

3XUSRVH

7KH (0 �� HFKR VRXQGHU FRPSXWHV ERWWRP GHSWK� WDNLQJ IXOO
DFFRXQW RI WKH UD\EHQGLQJ FDXVHG E\ WKH YDULDWLRQ RI VRXQG VSHHG
LQ WKH ZDWHU FROXPQ� 7KH 6RXQG VSHHG SURILOH LV HQWHUHG
PDQXDOO\ IURP WKH NH\ERDUG�MR\VWLFN� DXWRPDWLFDOO\ IURP D
VRXQG VSHHG SURILOH SUREH� IURP DQ H[WHUQDO FRPSXWHU� RU E\ D
FRPELQDWLRQ RI WKHVH PHWKRGV�

1RWH WKDW LW LV DVVXPHG WKDW WKH SURILOH LV DQFKRUHG DW WKH
WUDQVGXFHU�ZKLFKZLOO GHJUDGH DFFXUDF\ LQ WKH RXWHU EHDPVZKHQ
KHDYH DQG VRXQG VSHHG YDULDWLRQV DUH ODUJH�

2SWLRQV DYDLODEOH IURP WKH 6RXQG YHORFLW\ PHQX DUH�

� &KDQJH SURILOH

� /RDG SURILOH

� /D\HU FRPSHQVDWLRQ

'HIDXOW GHSWK YDOXHV

7KH 6RXQG VSHHG SURILOH FRQVLVWV RI XS WR ��� SDLUV RI GHSWK DQG
FRUUHVSRQGLQJ VSHHG YDOXHV� $ PD[LPXP RI ��� YDOXHV LV
DGHTXDWH IRU XVH LQ ERWK GHHS DQG VKDOORZ ZDWHUV� DQG DVVXUHV
VXIILFLHQW DFFXUDF\ LQ WKH UD\��EHQGLQJ FDOFXODWLRQV�

$V WKH VRXQG VSHHG FKDQJHV PRVW UDSLGO\ ZLWK GHSWK LQ VKDOORZ
ZDWHUV� WKH GHIDXOW WDEOH GHSWK LQWHUYDOV DUH YHU\ VPDOO LQ WKH
EHJLQQLQJ �VKDOORZZDWHUV� DQG ODUJH DW WKH HQG �GHHSZDWHUV�� DV
VKRZQ LQ WKH WDEOH�

'HIDXOW GHSWK LQWHUYDOV LQ VRXQG VSHHG SURILOH�

'HSWK LQWHUYDO 'HSWK UDQJH

� P � �� �� P

�� P �� �� ��� P

�� P ��� �� ��� P

�� P ��� �� ��� P

��� P ��� �� ���� P

��� P ���� �� ���� P

��� P ���� �� ����� P
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&KDQJLQJ GHSWK YDOXHV
7KH GHSWK YDOXHV PD\ EH FKDQJHG� EXW DV WKH DOORZDEOH FKDQJH LV
OLPLWHG E\ WKH QHLJKERXULQJ GHSWKV� LW PD\ EH FXPEHUVRPH DQG
VKRXOG EH FDUHIXOO\ SODQQHG� ,IPDQ\GHHS VHWWLQJV DUH WR EHPDGH
VKDOORZHU� LW LV DGYLVDEOH WR VWDUW ZLWK FKDQJLQJ WKH VKDOORZHVW�
&RQYHUVHO\� LI PDQ\ VKDOORZ VHWWLQJV DUH WR EH PDGH GHHSHU� LW LV
DGYLVDEOH WR VWDUW ZLWK FKDQJLQJ WKH GHHSHVW�

1RWH � $OWHUDWLRQV LQ WKH VRXQG VSHHG SURILOH PD\ UHTXLUH FRPSXWLQJ RYHU
VHYHUDO SLQJV� 'XULQJ WKLV WLPH� HUURQHRXV GHSWKV PD\ EH JHQHUDWHG�
'DWD ORJJLQJ RU SLQJLQJ VKRXOG WKHUHIRUH EH GLVDEOHG ZKLOH WKH VRXQG
VSHHG SURILOH LV EHLQJ XSGDWHG� $ ´ZRUNLQJµ PHVVDJH LV GLVSOD\HG ZKLOH
XSGDWLQJ LV LQ SURJUHVV�

&KDQJLQJ WKH SURILOH LV SRVVLEOH LQ WKUHH GLIIHUHQW ZD\V�

� LQWHUDFWLYHO\ YLD WKH&KDQJHSURILOH FRPPDQGRI WKH 6RXQG
VSHHG SURILOH PHQX

� ORDGLQJ D FRPSOHWH SURILOH IURP DQ H[WHUQDO FRPSXWHU YLD
(WKHUQHW RU 6HULDO 56����� XVLQJ WKH /RDG SURILOH FRPPDQG
RI WKH 6RXQG VSHHG SURILOH PHQX

� ORDGLQJ VRXQG VSHHG GDWD GLUHFWO\ IURP D SUREH
�1DYLWURQLF 693����690��� RU $SSOLHG 0LFURV\VWHPV /WG�
693�����

&RPPDQGV DQG SURFHGXUHV

&KDQJH SURILOH

&KRRVH WKH &KDQJH SURILOH FRPPDQG IURP WKH 6RXQG VSHHG
SURILOH PHQX WR VHW WKH VRXQG VSHHG YDOXHV�

1RWH � %HIRUH FKDQJLQJ WKH 6RXQG VSHHG SURILOH� LW LV XVHIXO WR VHOHFW
'LVSOD\��!6RXQG VSHHG IURP WKH*UDSKLFPHQX �VHH SDJH ��� LQ RUGHU
WR VHW WKH ORZHU JUDSKLF ZLQGRZ WR 6RXQG VSHHG PRGH IRU PRQLWRULQJ
WKH FKDQJH RI VHWWLQJ� ,I QHFHVVDU\� FKDQJH GLVSOD\ VFDOH IRU GHSWK DQG�RU
VRXQG VSHHG WR PDWFK SURILOH �GHVFULEHG RQ SDJH ����

� 8VH'HIDXOW WR VHW DOO GHSWKV DQG FRUUHVSRQGLQJ VRXQG VSHHG
YDOXHV WR WKH IROORZLQJ .RQJVEHUJ 6LPUDG GHIDXOW YDOXHV�

'HSWK 6RXQG VSHHG

� �� ���� P F  ���� P�V

���� �� ���� P ZLWK 6  �� 	 7  ��� �� ^�=������`�����`

���� �� ����� P ZLWK 6  �� 	 7  ���
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'HIDXOW GHSWK LQWHUYDOV LQ WKH VRXQG VSHHG SURILOH DUH GHVFULEHG
RQ SDJH ���

� 8VH6HW$OO WR VHW DOO VRXQG VSHHG YDOXHV LQ WKH SURILOH WR D IL[HG
YDOXH IURP D VSHFLILHG GHSWK ZKLFK \RX ZLOO EH DVNHG IRU�

� 8VH (GLW ZKHQ \RX ZLVK WR DOWHU WKH FXUUHQW VRXQG VSHHG
SURILOH�

�� 6HOHFW WKH 3DLU QXPEHU RI WKH VRXQG VSHHG YDOXH DSSHDULQJ
LQ WKH PHQX DW WKH ERWWRP RI WKH WH[W VHFWLRQ�

�� 6HOHFW�FKDQJH WKH 'HSWK
�� 6HOHFW�FKDQJH WKH 6RXQG VSHHG
�� &RQILUPQHZYDOXHV E\ SUHVVLQJ WKH@ NH\ RQ WKH NH\ERDUG

RU OHDYH YDOXHV XQFKDQJHG E\ SUHVVLQJ<�

7KH VRXQG VSHHG LV QRZ VHW IRU D FHUWDLQ GHSWK DQG D SDLU RI GDWD
LV JHQHUDWHG� ,I D FKDQJH RI D VRXQG VSHHG YDOXH LVZDQWHG DW RWKHU
GHSWKV� UHSHDW WKH SURFHGXUH GHVFULEHG DERYH� 7KH FXUVRU ZLOO
WRJJOH EHWZHHQ WKH GHSWK VHWWLQJ DQG WKH VRXQG VSHHG VHWWLQJ
XQWLO WKH QHZ VRXQG VSHHG SURILOH LV HQWHUHG �E\ SUHVVLQJ OHIW<��

7KH UD\EHQGLQJ FDOFXODWLRQV DVVXPH WKDW WKH VRXQG VSHHG KDV D
OLQHDU YDULDWLRQ EHWZHHQ WKH WDEXODWHG YDOXHV LQ WKH SURILOH�

/RDG SURILOH
&KRRVH WKH /RDG SURILOH FRPPDQG IURP WKH 6RXQG VSHHG SURILOH
PHQX WR ORDG D VRXQG VSHHG SURILOH IURP DQ H[WHUQDO GHYLFH� 7KH
IROORZLQJ RSWLRQV DUH DYDLODEOH�

� 1$9� ��� P� 7KLV LV IRU HQWHULQJ D SURILOH RQ WKH 56�����
LQWHUIDFH IURP D 1DYLWURQLF VRXQG VSHHG PHWHU ZLWK ��� P
GHSWK UHVROXWLRQ�

� 1$9� ��� P� 6DPH DV1$9� ���0� H[FHSW WKDW WKH VRXQG VSHHG
SUREH KDV D GHSWK UHVROXWLRQ RI ��� P�

� 6,05$'��$� /RDGLQJ .RQJVEHUJ 6LPUDG $6&,, VRXQG VSHHG
SURILOH GDWDJUDP �56�������

� 6,05$'��%� /RDGLQJ .RQJVEHUJ 6LPUDG %LQDU\ VRXQG VSHHG
SURILOH GDWDJUDP �56����� RU (WKHUQHW��

� $0/693��� /RDGLQJ GDWD GLUHFWO\ IURP DQ $SSOLHG
0LFURV\VWHPV /WG� 693���� SUREH �56�������

� $0/��&$/&� /RDGLQJ $SSOLHG 0LFURV\VWHPV /WG� &$/& ILOH
IURP D 3& �56�������

$IWHU D VXFFHVVIXO WUDQVPLVVLRQ� WKH IROORZLQJ PHVVDJH ZLOO EH
GLVSOD\HG�

/RDG ILQLVKHG� GDWD RN

2WKHUZLVH WKH IROORZLQJ WH[W ZLOO EH GLVSOD\HG�

/RDG DERUWHG� EDG GDWD

)RU IXUWKHU LQIRUPDWLRQ� UHIHU WR WKH 'DWDJUDP IRUPDWV VHFWLRQ RI
WKLV PDQXDO RQ SDJH ����
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/RDGLQJ SURILOH GLUHFWO\ IURP SUREH

8VLQJ WKH 1DYLWURQLF ��� P���� P SUREH LPSOLHV WKDW RQO\ WKRVH
VRXQG VSHHGYDOXHV WKDWPDWFK WKH FXUUHQWO\GHILQHGGHSWKYDOXHV
LQ WKH SURILOH� ZLOO EH XVHG� 7KH 1DYLWURQLF SURILOH VKRXOG WKXV EH
LQVSHFWHG RQ WKH 690��� PRQLWRU GLVSOD\ WR MXGJH WKH VXLWDELOLW\
RI WKH FXUUHQW GHSWK YDOXHV� 1RWH WKDW WKH 690��� PD\ XSORDG D
SURILOH UHSHDWHGO\ LQ FDVH FKDQJHV KDYH WR EHPDGH RU HUURUV RFFXU�

1RWH � 8VHU H[SHULHQFH KDV VKRZQ WKDW WKH 1DYLWURQLF SUREH GRHV QRW JLYH
FRUUHFW PHDVXUHPHQWV ZKHQ WKH VRXQG VSHHG LV KLJKHU WKDQ
DSSUR[LPDWHO\ ���� P�V� 7KLV SUREH VKRXOG WKHUHIRUH QRW EH XVHG LQ
ZDUP RFHDQLF ZDWHUV�

'DWD IURP WKH $SSOLHG 0LFURV\VWHPV /WG� �$0/� 693���� SUREH
VKRXOG QRUPDOO\ EH ORDGHG LQWR DQG LQVSHFWHG RQ D SHUVRQDO
FRPSXWHU �3&�� %HFDXVH WKH 2SHUDWRU 8QLW GRHV QRW DFFHSW PRUH
WKDQ ��� SDLUV RI GHSWK DQG VRXQG VSHHG� LW PD\ EH QHFHVVDU\ WR
UHGXFH WKH DPRXQW RI GDWD LQ WKH ILOH EHIRUH ORDGLQJ WKH GDWD LQWR
WKH 2SHUDWRU 8QLW� ,Q FDVH D 3& LV QRW XVHG� LW LV SRVVLEOH WR ORDG
XQFDOLEUDWHG GDWD GLUHFWO\ IURP WKH 693���� SUREH LQWR WKH
2SHUDWRU 8QLW� 1RWH WKDW GHFUHDVLQJ GHSWK YDOXHV ZLOO QRW EH
DFFHSWHG E\ WKH 2SHUDWRU 8QLW�

,I PHDVXUHG VRXQG VSHHG YDOXHV DUH QRW DYDLODEOH� WKH\ PD\ EH
GHULYHG IURP WDEOHV� RU� LI WKH WHPSHUDWXUH DQG VDOLQLW\ SURILOHV DUH
NQRZQ RU HVWLPDWHG� FDOFXODWHG IURP D IRUPXOD� :KLOH PDQ\
IRUPXODH H[LVW� WKH RQH IURP81(6&2 7HFKQLFDO 3DSHU LQ0DULQH
6FLHQFH� 1R� ��� LV XVXDOO\ UHJDUGHG DV EHLQJ DXWKRULWDWLYH�
+RZHYHU� LW LV FXPEHUVRPH DQG UHFHQW H[SHULPHQWV VKRZHG WKDW
LW KDV HUURUV LQ WKH ����������PGHSWK UDQJH� 7KHUHIRUH� D VLPSOHU
IRUPXOD ZLWK DGHTXDWH DFFXUDF\ LV DV IROORZV �IURP &RSSHQV�
-$6$ 0DUFK ����� ZLWK D PRGLILHG YHU\ GHHS ZDWHU FRUUHFWLRQ
ZKLFK IROORZV WKH UHFHQW H[SHULPHQWDO GDWD��

� )RU WKH VXUIDFH�

F���7�6�
 �������� 7������ 7�������� �������7��

� ������� 7�������� �������7��6� ���

ZKHUH� 7 LV WHPSHUDWXUH LQ E&
6 LV VDOLQLW\ LQ SSW

� )RU GHSWKV WR ��� P LQ IUHVK ZDWHU DQG ���� P LQ WKH RFHDQ�

F�=�7�6�
 F���7� 6�� ����=

ZKHUH� 7 LV WHPSHUDWXUH LQ E&
6 LV VDOLQLW\ LQ SSW
= LV GHSWK LQ NP
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� )RUGHSWKV WR ����P LQ IUHVKZDWHU DQG WR ����� P LQ WKHRFHDQ
�DVVXPLQJ WKDW WKH ZDWHU LV YHU\ FROG DW JUHDW GHSWKV��

F�=�7�6�
 F���7� 6�� =������ =������ �����= 7� �¯ ��

ZKHUH� 7 LV WHPSHUDWXUH LQ E&
6 LV VDOLQLW\ LQ SSW
= LV GHSWK LQ NP

� )RUGHSWKVJUHDWHU WKDQ���� P� D ODWLWXGHFRUUHFWLRQ VKRXOGEH
DSSOLHG�

F�=�7�6�
 F���7� 6�� =������� =������ �����= 7� �¯ ��

ZKHUH� =·  =�� �� ������ FRV�¬�
¬ LV ODWLWXGH LQ GHJUHHV
7 LV WHPSHUDWXUH LQ E&
6 LV VDOLQLW\ LQ SSW
= LV GHSWK LQ NP

/D\HU FRPSHQVDWLRQ
,I WKH VRXQG VSHHG DW WKH WUDQVGXFHU LV PHDVXUHG FRQWLQXRXVO\
XVLQJ D VHQVRU� WKH PHDVXUHG YDOXHV VKRXOG DOVR EH XVHG WR
FRPSHQVDWH IRU WKH H[WUD UD\ EHQGLQJ FDXVHG E\ D YDU\LQJ VRXQG
VSHHG LQ D VXUIDFH OD\HU GLIIHULQJ IURP WKH YDOXHV LQ WKH VRXQG
VSHHG SURILOH� 7KH LQLWLDO UD\ EHQGLQJ DW WKH WUDQVGXFHU GHSWK LV
FDOFXODWHG IURP WKH UDWLR RI WKH PHDVXUHG YDOXH WR WKDW LQ WKH
VRXQG VSHHG SURILOH�

1RWH WKDW WKLV FRPSHQVDWLRQ VKRXOG EH XVHG ZLWK FDXWLRQ LQ
VKDOORZ ZDWHUV� ,I WKH OD\HU LV WKLFNHU WKDQ KDOI WKH GHSWK� VHWWLQJ
WKH FRPSHQVDWLRQ WR2QPD\ RQO\ VHUYH WR LQFUHDVH WKH HUURU� QRW
GHFUHDVH LW� ,I D ODUJH GLIIHUHQFH EHWZHHQ PHDVXUHG VRXQG VSHHG
DQG WKDW LQ WKH SURILOH LV REVHUYHG� D FRPSOHWHO\ QHZ VRXQG VSHHG
SURILOH LV UHTXLUHG�
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��� *UDSKLF PHQX

3XUSRVH
8VH WKH *UDSKLF PHQX WR FRQWURO WKH YLVXDO SUHVHQWDWLRQ RQ WKH
GLVSOD\ VFUHHQ DQG WKH RSWLRQDO SULQWHU� 7KH IROORZLQJ FRPPDQGV
DUH DYDLODEOH�

� %HHSHU
� 'LVSOD\
� 3ULQWHU
� %HDP QXPEHU
� $WKZDUW SURILOH
� $ORQJ WU� SURILOH
� 6RXQG YHORFLW\
� (FKRJUDP

&RPPDQGV

%HHSHU
7KH FRPSXWHU LV HTXLSSHG ZLWK D VPDOO ORXGVSHDNHU� ZKLFK ZLOO
JLYH D EHHS HYHU\ WLPH DQ HUURU PHVVDJH DSSHDUV RQ WKH GLVSOD\�
8VH WKH2Q�2II SDUDPHWHUV RI WKH %HHSHU FRPPDQG WR HQDEOH RU
GLVDEOH WKLV DXGLEOH ZDUQLQJ�

'LVSOD\

3XUSRVH

8VH WKH 'LVSOD\ FRPPDQG WR FRQWURO ZKLFK LQIRUPDWLRQ LV WR EH
GLVSOD\HG LQ WKH ORZHUJUDSKLFZLQGRZ�7KH IROORZLQJRSWLRQVDUH
DYDLODEOH�

� 2II
� $ORQJ WU�
� 6RXQG YH�
� (FKRJUDP
� 6FRSH
� 6WDYH

2II

7KH ORZHU JUDSKLF ZLQGRZ GLVDSSHDUV ZKHQ WKLV RSWLRQ LV
VHOHFWHG�

$ORQJ 7U�

7KH$ORQJ��WUDFN GLVSOD\ VKRZV WKH GHSWK KLVWRU\ RI WKH VHOHFWHG
EHDP� )RU GHVFULSWLRQ RI WKH SDUDPHWHUV DGMXVWLQJ WKH GLVSOD\�
UHIHU WR $ORQJ��WUDFN SURILOHPHQX RQ SDJH ���

$ GLVSOD\ H[DPSOH LV VKRZQ LQ )LJXUH � RQ SDJH ���
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6RXQG 9H�

7KH 6RXQG YHORFLW\ GLVSOD\ VKRZV WKH VRXQG VSHHG SURILOH
FXUUHQWO\ LQ XVH� )RU GHVFULSWLRQ RI WKH SDUDPHWHUV DGMXVWLQJ WKH
GLVSOD\� UHIHU WR 6RXQG VSHHG SURILOHPHQX RQ SDJH ���

$ GLVSOD\ H[DPSOH LV VKRZQ LQ )LJXUH � RQ SDJH ���

(FKRJUDP

7KH (FKRJUDP GLVSOD\ VKRZV D WUDGLWLRQDO HFKRJUDP FUHDWHG
IURP WKH VHOHFWHG EHDP� )RU GHVFULSWLRQ RI WKH SDUDPHWHUV
DGMXVWLQJ WKH GLVSOD\� UHIHU WR (FKRJUDPPHQX RQ SDJH ���

$ GLVSOD\ H[DPSOH LV VKRZQ LQ )LJXUH � RQ SDJH ���

6FRSH

7KH 6FRSH GLVSOD\ VKRZV WKH DPSOLWXGH DQG SKDVH VDPSOHV IRU
WKH VHOHFWHG EHDP� 7KH SDUDPHWHUV IRU WKH 6FRSH GLVSOD\ DUH
FKRVHQ LQ WKH (FKRJUDPPHQX �VHH SDJH ����

$ GLVSOD\ H[DPSOH LV VKRZQ LQ )LJXUH � RQ SDJH ���

3ULQWHU
7KH 3ULQWHU FRPPDQG FRQWUROV WKH XVH RI WKH HFKRJUDP SULQWHU�
7KH IROORZLQJ SDUDPHWHUV DUH DYDLODEOH�

� 2II WKHUH ZLOO EH QR RXWSXW WR WKH SULQWHU� � � � � � � � � � � � � � � � �
� +DUGFRS\ FRS\ RI WKH GLVSOD\ LV SULQWHG� � � � � � � � � � � � � � � � � �
� (FKRJUDP FRQWLQXRXV SULQW RI FKRVHQ EHDP HFKRJUDP� � � � � �

%HDP QXPEHU
7KH%HDPQXPEHU FRPPDQG VHOHFWV WKH FXUUHQW EHDPQXPEHU IRU
WKH ORZHU GLVSOD\ZLQGRZ�1RWH WKDW WKH$ORQJ��WUDFN SURILOHPD\
EH ORRNHG WKURXJK E\ FKDQJLQJ WKH EHDP QXPEHU ZLWKRXW
HQWHULQJ LW �L�H� FDQFHO FKDQJHV E\ XVLQJ WKH OHIWiDUURZ NH\��

5DQJH�

� �� �� IRU (0 ��6

�HYHQ LI (0 ���� (0 ��� RU (0 ���� LV DOVR LQVWDOOHG�

� �� 6� �YLD �� DQG ��6� IRU (0 ��'

�HYHQ LI (0 ���� (0 ��� RU (0 ���� LV DOVR LQVWDOOHG�
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$WKZDUW SURILOH
3XUSRVH
8VH WKH $WKZDUW SURILOH FRPPDQG WR FRQWURO WKH YLVXDO
SUHVHQWDWLRQ RI WKH $FURVVWUDFN SURILOH GLVSOD\HG LQ WKH XSSHU
JUDSKLF ZLQGRZ� 7KH IROORZLQJ RSWLRQV DUH DYDLODEOH�
� 8SSHU GHSWK
� /RZHU GHSWK
� :LGWK
� 3LQJ LQWHUYDO
� &RORU FRGH
� $PSOLWXGH
$ GLVSOD\ H[DPSOH LV VKRZQ LQ )LJXUH � RQ SDJH ���

8SSHU GHSWK
6HOHFWV WKH GHSWK RI WKH XSSHU GLVSOD\ ERUGHU�
,Q0DQXDOPRGH WKH GHSWK PD\ EH VHW WR D IL[HG YDOXH IURP
� WR ����� P LQ VWHSV RI � P�
,Q $XWR PRGH WKH XSSHU GHSWK LV JLYHQ D VXLWDEOH YDOXH E\ WKH
V\VWHP� GHSHQGLQJ RQ WKH PHDVXUHG GHSWKV�

/RZHU GHSWK
6HOHFWV WKH GHSWK RI WKH ORZHU GLVSOD\ ERUGHU�
7KH 0DQXDO PRGH VHWV WKH GHSWK WR D IL[HG YDOXH IURP
� WR ����� P LQ VWHSV RI � P�
,Q $XWR PRGH WKH ORZHU GHSWK LV JLYHQ D VXLWDEOH YDOXH E\ WKH
V\VWHP� GHSHQGLQJ RQ WKH PHDVXUHG GHSWKV�

:LGWK
6HOHFWV WKH ZLGWK RI WKH GLVSOD\HG ZLQGRZ�
7KH 0DQXDO PRGH VHWV WKH ZLGWK WR D IL[HG YDOXH IURP
� WR ����� P LQ VWHSV RI � P�
,Q $XWR PRGH WKH ZLGWK LV JLYHQ D VXLWDEOH YDOXH E\ WKH V\VWHP�
GHSHQGLQJ RQ WKH PHDVXUHG FRYHUDJH�

3LQJ LQWHUYDO
6HOHFW WKHQXPEHURISLQJVEHWZHHQHDFKXSGDWH RI WKH DFURVVWUDFN
SURILOH GLVSOD\� 7KH IROORZLQJ RSWLRQV DUH DYDLODEOH�
� ���
� ���
� ���
� ���
� ����
� ����

&RORU FRGH
6HOHFWV ZKHWKHU SRVLWLRQ RU ERWWRP GHWHFWLRQ VKRXOG EH XVHG IRU
WKH FRORXU FRGLQJ LQ WKH $FURVVWUDFN SURILOH GLVSOD\�
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3257�67%� UHSUHVHQWV WKH EHDPV RQ SRUW DQG VWDUERDUG VLGHV RI
YHVVHO

$03/�3+$� UHSUHVHQWV WKH DPSOLWXGH DQG SKDVH RI WKH EHDPV

$PSOLWXGH

6HOHFWV ZKHWKHU RU QRW WR VKRZ WKH EDFNVFDWWHULQJ VWUHQJWK RU
DPSOLWXGH YDOXH LQ WKH DFURVVWUDFN GLVSOD\� 7KH DPSOLWXGH LV
GLVSOD\HG DV D EDU RQ WKH EHDP GHSWK YDOXH ZLWK WKH YDOXH
LQGLFDWHG E\ WKH OHQJWK RI HDFK EDU�

$ORQJWUDFN SURILOH

3XUSRVH

&RQWUROV WKH YLVXDO SUHVHQWDWLRQ RI WKH $ORQJWUDFN SURILOH� 7KH
DYDLODEOH SDUDPHWHU RSWLRQV DUH�

� 8SSHU GHSWK
� /RZHU GHSWK
� 3LQJ LQWHUYDO
� &RORU FRGH
� $PSOLWXGH

8SSHU 'HSWK

6HOHFWV WKH GHSWK RI WKH XSSHU GLVSOD\ ERUGHU�

7KH0DQXDOPRGH VHWV WKH GHSWK WR D IL[HGYDOXH RI � WR ����� P
LQ VWHSV RI � P�

,Q $XWR PRGH� WKH XSSHU GHSWK LV JLYHQ D VXLWDEOH YDOXH E\ WKH
V\VWHP� GHSHQGLQJ RQ WKH PHDVXUHG GHSWKV�

/RZHU GHSWK

6HOHFWV WKH GHSWK RI WKH ORZHU GLVSOD\ ERUGHU�

7KH 0DQXDO PRGH VHWV WKH GHSWK WR D IL[HG YDOXH IURP
� WR ����� P LQ VWHSV RI � P�

,Q $XWR PRGH� WKH ORZHU GHSWK LV JLYHQ D VXLWDEOH YDOXH E\ WKH
V\VWHP� GHSHQGLQJ RQ WKH PHDVXUHG GHSWKV�
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3LQJ LQWHUYDO

6HOHFWV WKH QXPEHU RI SLQJV EHWZHHQ HDFK XSGDWH RI WKH
DORQJWUDFN SURILOH GLVSOD\� 7KH IROORZLQJ RSWLRQV DUH DYDLODEOH�

� ���
� ���
� ���
� ���
� ����
� ����

&RORU FRGH

6HOHFWV ZKHWKHU SRVLWLRQ RU ERWWRP GHWHFWLRQ VKRXOG EH XVHG IRU
WKH FRORXU FRGLQJ LQ WKH DORQJWUDFN SURILOH GLVSOD\�

3257�67%� UHSUHVHQWV WKH EHDPV RQ SRUW DQG VWDUERDUG VLGHV RI
YHVVHO

$03/�3+$� UHSUHVHQWV WKH DPSOLWXGH DQG SKDVH RI WKH EHDPV

$PSOLWXGH

6HOHFWV ZKHWKHU RU QRW WR VKRZ WKH EDFNVFDWWHULQJ VWUHQJWK RU
DPSOLWXGH YDOXH LQ WKH DORQJWUDFN SURILOH GLVSOD\� 7KH DPSOLWXGH
LV GLVSOD\HG DV D EDU RQ WKH EHDP GHSWK YDOXH ZLWK WKH YDOXH
LQGLFDWHG E\ WKH OHQJWK RI HDFK EDU�

6RXQG YHORFLW\

3XUSRVH

&RQWUROV WKH YLVXDO SUHVHQWDWLRQ RI WKH 6RXQG 6SHHG 3URILOH� 7KH
IROORZLQJ SDUDPHWHUV DUH DYDLODEOH�

� 8SSHU GHSWK
� /RZHU GHSWK
� 9HORFLW\ VWDUW
� 9HORFLW\ VWRS
� *UDSK
� 3ORW

8SSHU GHSWK

6HOHFWV WKH GHSWK RI WKH XSSHU GLVSOD\ ERUGHU WR D YDOXH IURP
� WR ����� P LQ VWHSV RI � P�

/RZHU GHSWK

6HOHFWV WKH GHSWK RI WKH ORZHU GLVSOD\ ERUGHU WR D YDOXH IURP
� WR ����� P LQ VWHSV RI � P�

9HORFLW\ VWDUW

6HOHFWV WKH VWDUW RI WKH GLVSOD\ VRXQG VSHHG VFDOH WR D YDOXH IURP
���� WR ���� P�V LQ VWHSV RI � P�V�



2SHUDWRU PDQXDO

���������'

9HORFLW\ VWRS
6HOHFWV WKH VWRS RI WKH GLVSOD\ VRXQG VSHHG VFDOH WR D YDOXH IURP
���� WR ���� P�V LQ VWHSV RI � P�V�

*UDSK
6HOHFWV WKH W\SH RI JUDSK GLVSOD\HG WR EH 3URILOH RU 3DWK�

,I 3URILOH LV VHOHFWHG� WKH FXUUHQW VRXQG VSHHG SURILOH LV GLVSOD\HG
�VRXQG VSHHG DV D IXQFWLRQ RI GHSWK��

,I 3DWK LV VHOHFWHG� WKHQ WKH VRXQG UD\ SDWKV IRU D IL[HG QXPEHU RI
EHDP DQJOHV DUH GLVSOD\HG�

3ORW
6HOHFWV WKH W\SH RI OLQHV XVHG RQ JUDSK DV 3RLQWV �VLQJOH SRLQWV� RU
/LQHV �VWUDLJKW OLQHV EHWZHHQ FRQVHFXWLYH SRLQWV��

(FKRJUDP

3XUSRVH
&RQWUROV WKH YLVXDO SUHVHQWDWLRQ RI WKH HFKRJUDP�

7KH (FKRJUDP SDUDPHWHUV FRQWURO ERWK WKH (FKRJUDP DQG WKH
6FRSH GLVSOD\V LQ WKH ORZHU JUDSKLF ZLQGRZ� 7KH IROORZLQJ
SDUDPHWHUV DUH DYDLODEOH�

� 5DQJH
� 8SSHU GHSWK
� 3LQJ LQWHUYDO

5DQJH
6HOHFWV WKH GHSWK UDQJH RI WKH GLVSOD\ WR D YDOXH IURP
� WR ����� P LQ VWHSV RI � P�

6HOHFWLQJ � P JLYHV D FRQVWDQW QXPEHU RI VDPSOHV LQ UDQJH ZLWK D
UHVROXWLRQ HTXDO WR WKH VDPSOLQJ LQWHUYDO �GHWHUPLQHG E\ HFKR
VRXQGHU W\SH DQG PRGH��

8SSHU GHSWK
$ VWDUW GHSWK IRU WKH UDQJH PD\ EH VHW WR D YDOXH IURP
� WR ����� P LQ VWHSV RI � P�

6HOHFWLQJ �P LPSOLHV DXWRPDWLF ERWWRPWUDFNLQJ� L�H� D YDOLGEHDP
GHWHFWLRQ SRLQW LV DOZD\V LQ WKH PLGGOH RI WKH GLVSOD\ ZLQGRZ�

3LQJ LQWHUYDO
6HOHFWV QXPEHU RI SLQJV EHWZHHQ HDFK XSGDWH RI WKH
(FKRJUDP�6FRSH GLVSOD\� 7KH IROORZLQJ RSWLRQV DUH DYDLODEOH�

� ���
� ���
� ���
� ���
� ����
� ����



.RQJVEHUJ 6LPUDG (0 ��

�� �������'

��� ,QVWDOODWLRQ PHQX

3XUSRVH
$OO RI WKH SDUDPHWHUV LQ WKH ,QVWDOODWLRQ PHQX PXVW EH VHW
FRUUHFWO\ DW LQVWDOODWLRQ WLPH� 0RVW UHPDLQ IL[HG WKHUHDIWHU� EXW
VRPH PD\ KDYH WR EH FKDQJHG IURP WLPH WR WLPH� WDNLQJ LQWR
DFFRXQW VHQVRU GULIWV DQG YDU\LQJ VXUYH\ UHTXLUHPHQWV�

7KH IROORZLQJ VXE��PHQXV DUH DYDLODEOH�

� (0 �� 7UDQVGXFHU PHQX

� 7UDQVGXFHU PHQX

� 0RWLRQ��VHQVRU PHQX

� 3RVLWLRQ V\VWHP PHQX

� 'DWDJUDP RXWSXW PHQX

� 'DWH 	 WLPH PHQX

� 6HULDO SURWRFRO PHQX

� (WKHUQHW SURWRFRO PHQX

&RPPDQGV

7UDQVGXFHU PHQX

3XUSRVH
7KH 7UDQVGXFHU PHQX SDUDPHWHUV VHW WKH SRVLWLRQDO RIIVHW RI WKH
WUDQVGXFHU ZLWK UHVSHFW WR D FKRVHQ UHIHUHQFH SRLQW�

7KH ORFDWLRQ RI WKH WUDQVGXFHU PXVW EH GHILQHG� 7KHUH LV RQH
WUDQVGXFHU PHQX LPSOHPHQWHG IRU HDFK (0 �� V\VWHP LQVWDOOHG
DQG WKH WRS RI WKH PHQX LQFOXGHV WKH V\VWHP GHVLJQDWLRQ ´(0 ��
7UDQVG�µ

7KH SDUDPHWHUV LQ WKH (0 �� 7UDQVGXFHU PHQX DUH DV IROORZV�

� 'HSWK
� $ORQJVKLS RIIVHW
� $WKZDUW� RIIVHW
� 5[ PRXQW �GXDO�

'HSWK
7KLV SDUDPHWHU VHWV WKH GHSWK RI WKH WUDQVGXFHU IDFH UHIHUUHG WR
DFWXDO ZDWHU OHYHO� 7KLV YDOXH LV DGGHG WR WKH FRPSXWHG ERWWRP
GHSWK� ,W PD\ KDYH WR EH FKDQJHG DFFRUGLQJ WR FKDQJHV LQ YHVVHO
GUDIW�

$ORQJVKLS RIIVHW
7KH$ORQJVKLS RIIVHW SDUDPHWHU VHWV WKH IRUH��DQG��DIW SRVLWLRQ RI
WKH WUDQVGXFHU� 9DOXHV VKRXOG EH SRVLWLYH ZKHQ WKH WUDQVGXFHU LV
IRUZDUG RI WKH UHIHUHQFH SRLQW� 7KLV YDOXH LV WKH H[DFW SRVLWLRQ RI
WKH WUDQVGXFHU DUUD\ LQ UHODWLRQ WR WKH VKLS·V UHIHUHQFH SRLQW�
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$WKZDUW� RIIVHW
7KH$WKZDUW RIIVHWSDUDPHWHU VHWV WKH DWKZDUWVKLS SRVLWLRQ RI WKH
WUDQVGXFHU� 9DOXHV VKRXOG EH SRVLWLYH ZKHQ WKH WUDQVGXFHU LV RQ
WKH VWDUERDUG VLGH RI WKH UHIHUHQFH SRLQW� 7KLV YDOXH LV WKH H[DFW
SRVLWLRQ RI WKH WUDQVGXFHU DUUD\ LQ UHODWLRQ WR WKH VKLS·V UHIHUHQFH
SRLQW�

1RWH � 7KH UHIHUHQFH SRLQW VKRXOG EH WKH VDPH XVHG E\ WKH YHVVHO·V SRVLWLRQLQJ
V\VWHP� 7KH WUDQVGXFHU ORFDWLRQ LV XVHG WR FDOFXODWH WKH VRXQGLQJ �[�\�]�
FRRUGLQDWHV ZLWK UHVSHFW WR WKLV UHIHUHQFH SRLQW�

5[ PRXQW �GXDO�
7KH $WKZDUW RIIVHW SDUDPHWHU VHWV WKH WUDQVGXFHU LQVWDOODWLRQ
DQJOHV �XVXDOO\ �� GHJUHHV� UHIHUUHG WR WKH KRUL]RQWDO RQ D
GRXEOH��WUDQVGXFHU V\VWHP RQ WKH (0 ��'�

0RWLRQ��VHQVRU PHQX
3XUSRVH
0RWLRQ��VHQVRU SDUDPHWHUV DIIHFW WKH GDWD IURP WKH PRWLRQ
VHQVRU�V� �9HUWLFDO 5HIHUHQFH 8QLW DQG WKH KHDGLQJ VHQVRU�� 7KH
SDUDPHWHUV DYDLODEOH DUH�
� +HDYH
� 5ROO
� 3LWFK
� *\UR
� 5ROO RIIVHW
� 3LWFK RIIVHW
� *\UR RIIVHW
� 5ROO 'HOD\

+HDYH
'LVDEOHV�HQDEOHV LQSXW IURP WKH KHDYH VHQVRU�

5ROO
'LVDEOHV�HQDEOHV LQSXW IURP WKH UROO VHQVRU�

3LWFK
'LVDEOHV�HQDEOHV LQSXW IURP WKH SLWFK VHQVRU�

*\UR
'LVDEOHV�HQDEOHV LQSXW IURP WKH FRXUVH J\UR�

5ROO RIIVHW
&RUUHFWLRQ IDFWRU RI WKH UROO VHQVRU RIIVHW �]HUR VWDWLF ELDV� VHW WR
YDOXH IURP � WRá ����E LQ VWHSV RI ����E�
7KH RIIVHW YDOXHV DUH WKH VWDWLF RIIVHW YDOXHV RI WKH DWWLWXGH VHQVRUV
DQG DUH VXEWUDFWHG IURP WKH DFWXDO PHDVXUHG YDOXHV EHIRUH WKHVH
DUH XVHG E\ WKH HFKR VRXQGHU� 7KH YDOXHV PD\ EH IRXQG E\
H[HFXWLQJ WKH &DOLEUDWLRQ SURFHGXUH GHVFULEHG LQ WKH 4XDOLW\
$VVXUDQFH 8QLW RSHUDWRU PDQXDO RU WKH0HUOLQ PDQXDO�
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3LWFK RIIVHW

&RUUHFWLRQ IDFWRU RI WKH SLWFK VHQVRU RIIVHW �]HUR VWDWLF ELDV� VHW WR
YDOXH IURP � WRá ����E LQ VWHSV RI ����E�

7KH RIIVHW YDOXHV DUH WKH VWDWLF RIIVHW YDOXHV RI WKH DWWLWXGH VHQVRUV
DQG DUH VXEWUDFWHG IURP WKH DFWXDO PHDVXUHG YDOXHV EHIRUH WKHVH
DUH XVHG E\ WKH HFKR VRXQGHU� 7KH YDOXHV PD\ EH IRXQG E\
H[HFXWLQJ WKH &DOLEUDWLRQ SURFHGXUH GHVFULEHG LQ WKH 4XDOLW\
$VVXUDQFH 8QLW RSHUDWRU PDQXDO RU WKH0HUOLQ PDQXDO�

*\UR RIIVHW

&RUUHFWLRQ IDFWRU RI WKH J\URFRPSDVV RIIVHW �]HUR VWDWLF ELDV� VHW WR
YDOXH RI � WRá ����E LQ VWHSV RI ����E�

7KH RIIVHW YDOXHV DUH WKH VWDWLF RIIVHW YDOXHV RI WKH DWWLWXGH VHQVRUV
DQG DUH VXEWUDFWHG IURP WKH DFWXDO PHDVXUHG YDOXHV EHIRUH WKHVH
DUH XVHG E\ WKH HFKR VRXQGHU�

5ROO GHOD\

&RUUHFWLRQ IRU WLPHGHOD\ LQ UROO VHQVRU GDWD VHW WR YDOXH RI � WR ���
PV LQ VWHSV RI � PV�

1RWH � ,W LV YLWDO IRU JRRG DFFXUDF\ WKDW WKH VHQVRUV DUH HQDEOHG DQG WKDW WKH
RIIVHWV DQG UROO WLPH GHOD\ YDOXHV DUH VHW FRUUHFWO\�

3RVLWLRQ V\VWHP PHQX

3XUSRVH

&RQWUROV WKH SRVLWLRQLQJ LQSXW� 7KH SDUDPHWHUV DYDLODEOH DUH�

� ,QSXW V\VWHP
� 7LPH GHOD\
� 7LPH WDJ

,QSXW V\VWHP

7KH ,QSXW V\VWHP FRPPDQG VHOHFWV WKH DFFHSWHG IRUPDW RI WKH
SRVLWLRQLQJ GDWDJUDPV WR WKH (0 �� V\VWHP� 5HIHU WR WKH FKDSWHU
GHVFULELQJ 'DWDJUDP IRUPDWV RQ SDJH ��� GHVFULELQJ WKH GLIIHUHQW
IRUPDWV�

&RPPDQGV DYDLODEOH DUH�

� 2))

� 6,05$' ��

� 027252/$

� 0,&52),;

� 6,05$' ��

� 10($�����

� 75,0%/(

� '2/3+,1
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� 6,0� 8701

� 6,0� 8706

� 6,0� /$/2

6,0� 8701� 6,0� 8706 DQG 6,0� /$/2 VLPXODWH 870 RU
ODWLWXGH�ORQJLWXGH SRVLWLRQ� :KHQ 2II LV VHOHFWHG� SRVLWLRQLQJ
LQSXW LV LJQRUHG�

7LPH GHOD\

7KH HQWHUHG YDOXH LV VXEWUDFWHG IURP WKH WLPH WKH SRVLWLRQ GDWD
UHDFKHV WKH HFKR VRXQGHU DV PHDVXUHG E\ LWV LQWHUQDO FORFN RU WKH
WLPH VWDPS LQ WKH SRVLWLRQ GDWDJUDP� 7KLV FRPSHQVDWHV IRU DQ\
WLPH GHOD\ EHWZHHQ WKH DFWXDO WLPH RI WKH SRVLWLRQ PHDVXUHPHQW
DQGZKHQ WKHGDWD UHDFKHV WKH HFKR VRXQGHU� 7KH WLPHGHOD\YDOXH
PD\ EH IRXQG E\ H[HFXWLQJ WKH &DOLEUDWLRQ SURFHGXUH GHVFULEHG
LQ WKH4XDOLW\ $VVXUDQFH 8QLW RSHUDWRU PDQXDO RU WKH0HUOLQ PDQXDO�

7LPH WDJ

,I ([WHUQDO WLPH WDJJLQJ LV VHOHFWHG� WKH WLPH DQG GDWH LQ WKH
SRVLWLRQ LQSXW GDWDJUDP ZLOO DOVR EH XVHG LQ WKH SRVLWLRQ RXWSXW
GDWDJUDP�

,QWHUQDO WLPH WDJJLQJ LPSOLHV WKDW WKH WLPH DQG GDWH RI WKH
2SHUDWRU 8QLW� ZKHQ WKH SRVLWLRQ LQSXW GDWDJUDP DUULYHG� ZLOO EH
XVHG LQ WKH SRVLWLRQ RXWSXW GDWDJUDP�

1RWH WKDW LI ([WHUQDO LV VHOHFWHG� FRUUHFW WLPH V\QFKURQL]DWLRQ LV
DFKLHYHG RQO\ LI WKH 2SHUDWRU 8QLW DQG SRVLWLRQLQJ V\VWHP DUH
V\QFKURQL]HG WR WKH VDPH FORFN� DQG WKH SRVLWLRQ LQSXW GDWDJUDP
WLPH VWDPS JLYHV WKH WLPH ZKHQ WKH SRVLWLRQ ZDV YDOLG�

,I ,QWHUQDO RSWLRQ LV VHOHFWHG� FRUUHFW WLPH V\QFKURQL]DWLRQ
EHWZHHQ HFKR VRXQGHU DQG SRVLWLRQ GDWD LV DFKLHYHG RQO\ LI WKH
SRVLWLRQLQJ GDWD DOZD\V DUULYH ZLWK D NQRZQ IL[HG WLPH GHOD\�

'DWDJUDP RXWSXW PHQX

3XUSRVH

3DUDPHWHUV RI WKH 'DWDJUDP RXWSXW PHQX FRQWURO WKH GDWDJUDP
RXWSXW� 3DUDPHWHU RSWLRQV DUH�

� 6HULDO OLQH 56�����

� (WKHUQHW

7KH VHWXS VKRXOG EH GHILQHG DFFRUGLQJ WR VXUYH\ UHTXLUHPHQWV�
DQG WKH GLVWULEXWLRQ RI WKH GDWD VKRXOG EH FKHFNHG DFFRUGLQJ WR D
FKHFN��OLVW SULRU WR HDFK VXUYH\�
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6HULDO OLQH 56�����
7KH IROORZLQJ FRPPDQGV VHOHFW WKH RXWSXW GDWDJUDP�V� �PRUH
WKDQ RQH FDQ EH FKRVHQ� WR EH WUDQVPLWWHG RQ WKH VHULDO SRUW�
� 'HSWK
� 3RVLWLRQ
� 6RXQG YHORFLW\
� 3DUDPHWHU
� 6WDUW��VWRS
� (0 ��� $PSOLWXGH
� 10($ 'HSWK

1RWH � ([FHSW IRU 10($ 'HSWK� RXWSXW RQ VHULDO OLQH LV QRW UHFRPPHQGHG IRU
(0 �� DV WKH GDWD UDWH ZLOO EH WRR KLJK�
(DFK GDWDJUDP PD\ EH VZLWFKHG 2Q RU 2II� 6HH GHVFULSWLRQ RI
HDFK GDWDJUDP EHORZ�

(WKHUQHW
7KH IROORZLQJ FRPPDQGV VHOHFW WKH RXWSXW GDWDJUDP�V� WR EH
WUDQVPLWWHG RQ WKH H[WHUQDO (WKHUQHW�
� 'HSWK
� 'HSWK 10($
� 3RVLWLRQ
� 6RXQG YHORFLW\
� 3DUDPHWHU
� 6WDUW��VWRS
� (0 �� 6,8 DPSO� 	 SKDVH
� (0 ��� DPSOLWXGH
� 'HOD\HG KHDYH �QRW DSSOLFDEOH�
(DFK GDWDJUDP PD\ EH VZLWFKHG 2Q RU 2II� 6HH GHVFULSWLRQ RI
HDFK GDWDJUDP EHORZ�

'HSWK
6HWWLQJ WKLV RSWLRQ WR 2Q HQDEOHV WKH RXWSXW RI 'HSWK
GDWDJUDPV�

'HSWK 10($
7KLV RSWLRQ LV IRU RXWSXW RI GHSWK VWUDLJKW GRZQ LQ WKH
10($ '37 IRUPDW RQ VHULDO OLQH RQO\�

3RVLWLRQ
6HWWLQJ WKLV RSWLRQ WR 2Q HQDEOHV RXWSXW RI 3RVLWLRQ
GDWDJUDPV�

6RXQG YHORFLW\
6HWWLQJ WKLV RSWLRQ WR 2Q HQDEOHV RXWSXW RI 6RXQG VSHHG
GDWDJUDPV� $ GDWDJUDP LV JHQHUDWHG HDFK WLPH WKH VRXQG
VSHHGSURILOH LV FKDQJHG� DQGHDFK WLPH ORJJLQJ LV VWDUWHG �LQ
WKH 6XUYH\PHQX��
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3DUDPHWHU

6HWWLQJ WKLV RSWLRQ WR 2Q HQDEOHV RXWSXW RI 3DUDPHWHU
GDWDJUDPV� $ GDWDJUDP LV JHQHUDWHG HDFK WLPH D SDUDPHWHU
LQFOXGHG LQ WKH GDWDJUDP LV FKDQJHG�

6WDUW��VWRS

6HWWLQJ WKLV RSWLRQ WR 2Q HQDEOHV RXWSXW RI 6WDUW��6WRS
GDWDJUDPV� $ 6WDUW GDWDJUDP LV JHQHUDWHG ZKHQ ORJJLQJ LV
WXUQHG RQ LQ WKH 6XUYH\PHQX� DQG D 6WRS GDWDJUDP ZKHQ
ORJJLQJ LV WXUQHG 2II�

6,8 DPSOLWXGH

6HWWLQJ WKLV RSWLRQ WR 2Q HQDEOHV RXWSXW RI 6RQDU LPDJH
DPSOLWXGH GDWDJUDPV�

(0 �� 6,8 DPSOLWXGH 	 SKDVH

6HWWLQJ WKLV RSWLRQ WR 2Q HQDEOHV RXWSXW RI 6RQDU LPDJH
DPSOLWXGH DQG SKDVH GDWDJUDPV�

(0 ��� DPSOLWXGH

7KLV RSWLRQ LV LQDFWLYH IRU WKH (0 ���

'HOD\HG KHDYH

7KLV RSWLRQ LV LQDFWLYH IRU WKH (0 ���

5HIHU WR 'DWDJUDP IRUPDWV RQ SDJH ��� LQ WKLV PDQXDO�

'DWH 	 WLPH PHQX

3XUSRVH

7KH V\VWHP KDV DQ LQWHUQDO FORFN ZLWK EDWWHU\ EDFNXS� 8VH WKH
'DWH	 WLPH FRPPDQGV RQO\ LI WKH GDWH RU WLPH KDV WR EH FKDQJHG�
WKH EDWWHU\ LV UHSODFHG� RU LI V\QFKURQL]DWLRQ ZLWK DQ H[WHUQDO
UHIHUHQFH FORFN LV WR EH HVWDEOLVKHG� 7KH FRPPDQGV DYDLODEOH DUH�

� 'DWH
� 7LPH
� ([W� FORFN

'DWH

7\SH WKH FXUUHQW GDWH LQ WKH SURPSW ILHOG RU XVH WKH MR\VWLFN WR
HQWHU WKH FXUUHQW GDWH LQ WKH SURPSW ILHOG� 9DOLG IRUPDWV DUH�

� <<�00�''

� <<�00�''

� <<�00�''

(QG ZLWK WKH 5(7851 �(17(5� NH\ RU WKH @ NH\ �RU SUHVV WKH
MR\VWLFN WR WKH ULJKW@�� <RXU VHOHFWLRQ ZLOO FKDQJH WKH GDWH DW WKH
WRS RI WKH WH[W ZLQGRZ�
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7LPH
7\SH WKH FXUUHQW WLPH LQ WKH SURPSW ILHOG RU XVH WKH MR\VWLFN WR
HQWHU WKH FXUUHQW WLPH LQ WKH SURPSW ILHOG� 9DOLG IRUPDWV DUH�

� ++�00�66

� ++�00�66

� ++�00�66

(QG ZLWK WKH 5(7851 �(17(5� NH\ RU WKH @ NH\ �RU SUHVV WKH
MR\VWLFN WR WKH ULJKW@�� <RXU VHOHFWLRQ ZLOO FKDQJH WKH WLPH DW WKH
WRS RI WKH WH[W ZLQGRZ�

([W� FORFN

,I DQ H[WHUQDO FORFN LV FRQQHFWHG DQG VHOHFWHG� WKH HFKR VRXQGHU
LQWHUQDO FORFN ZLOO EH V\QFKURQL]HG WR LW� &RPPDQG VHOHFWLRQV
DYDLODEOH DUH�

� 2))

� 1$9� 6'&�

� :(03(�/7 �/RFDO WLPH�

� :(03(�*7 �*OREDO WLPH�

� 10($�����

� ,)5(0(5

� 75,0%/(

� 1(5&

)RU LQIRUPDWLRQ RQ DFFHSWHG IRUPDWV UHIHU WR'DWDJUDP IRUPDWV RQ
SDJH ��� LQ WKLV PDQXDO�

:KHQ LQLWLDWHG� WKH (0 �� V\VWHP ZLOO DFFHSW WKH ILUVW GDWDJUDP
WR XSGDWH LWV LQWHUQDO FORFN� ,W ZLOO ODWHU DFFHSW D QHZ GDWDJUDP
RQFH HYHU\PLQXWH LI LWV WLPH GLIIHUV OHVV WKDQá� VHFRQGV IURP WKH
LQWHUQDO FORFN� ,I WKH LQWHUQDO DQG H[WHUQDO FORFNV GLIIHU E\ PRUH
WKDQá� VHFRQGV� VHW ([W� FORFN WR 2II DQG VHOHFW WKH SURSHU ([W�
FORFN DJDLQ�

6HULDO SURWRFRO PHQX

3XUSRVH
7KH6HULDO SURWRFROPHQX DOORZVVHWXSRI WKHSURWRFROSDUDPHWHUV
IRU HDFK RI WKH 56����� VHULDO FRPPXQLFDWLRQ SRUWV�

7KH SDUDPHWHUV RI WKH 6HULDO SURWRFRO PHQX DUH 6HULDO��� WR
6HULDO��� ZKLFK FRUUHVSRQG WR 3� WR 3� RQ WKH PXOWLSRUW FRQQHFWRU
ER[�

7KH SDUDPHWHUV RI HDFK 6HULDO SURWRFRO DUH DV IROORZV�

� %DXGUDWH
� %LWV SHU FKDU�
� 6WRS ELWV
� 3DULW\
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%DXGUDWH

6HWV WKH EDXG UDWH LQ ELWV SHU VHFRQG� 2SWLRQV DUH�

� ���
� ���
� ����
� ����
� ����
� ����
� �����

%LWV SHU FKDU�

6HWV WKH QXPEHU RI ELWV XVHG IRU HDFK FKDUDFWHU DV � RU ��

6WRS ELWV

6HWV WKH QXPEHU RI VWRS ELWV XVHG DV � RU ��

3DULW\

6HWV WKH W\SH RI SDULW\ XVHG� &RPPDQGV DYDLODEOH DUH�

� 1RQH

� 2GG

� (YHQ

(WKHUQHW SURWRFRO PHQX

3XUSRVH

7KLV PHQX FRQWUROV WKH H[WHUQDO (WKHUQHW LQWHUIDFH �GHVFULEHG LQ
(WKHUQHW LQWHUIDFHV RQ SDJH ����

$GGUHVV VHWXS

6HWXS RI WKH DGGUHVVHV LV UHTXLUHG IRU FRUUHFW WUDQVIHU RI GDWD RQ
WKH H[WHUQDO (WKHUQHW�

7KH (0 �� V\VWHP LQFRUSRUDWHV D /$1 �/RFDO $UHD 1HWZRUN�
LQWHUIDFH RI WKH(WKHUQHW W\SH� 7KLV LQWHUIDFHSURYLGHV HIILFLHQW DQG
KLJK IXQFWLRQDOLW\ LQWHUIDFLQJ WR VWDQGDUG FRPSXWHUV �'(&� 681�
+3� ,%0 3& HWF�� XVHG IRU GDWD ORJJLQJ DQG SRVW��SURFHVVLQJ�
&RPPXQLFDWLRQ YLD WKH /$1 SRUW LV EDVHG RQ WKH 8'3 �8VHU
'DWDJUDP 3URWRFRO� D PHPEHU RI WKH 7&3�,3 SURWRFRO IDPLO\��

7KH SURWRFRO UHTXLUHV WKDW WKH IROORZLQJ DGGUHVV ILHOGV DUH
FRUUHFWO\ GHILQHG�

� 'HVWLQDWLRQ (7+(51(7 DGGUHVV �� E\WHV�

� 'HVWLQDWLRQ ,3 DGGUHVV �� E\WHV�

� 'HVWLQDWLRQ 8'3 SRUW QXPEHU �� E\WHV�

� 6RXUFH (7+(51(7 DGGUHVV �� E\WHV�

� 6RXUFH ,3 DGGUHVV �� E\WHV�

� 6RXUFH 8'3 SRUW QXPEHU �� E\WHV�
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%RWK GHVWLQDWLRQ DQG VRXUFH DGGUHVVHV DUH LQFOXGHG LQ HDFK
WUDQVPLVVLRQ� DQG D FRPSOHWH DGGUHVV LV FRPSULVHG RI (WKHUQHW
DGGUHVV� ,3 DGGUHVV DQG 8'3 SRUW QXPEHU� (DFK GHYLFH RQ WKH
QHWZRUN PXVW KDYH D XQLTXH DGGUHVV� 7KHUH DUH WKUHH (WKHUQHW
DGGUHVV W\SHV�

� ,QGLYLGXDO �OHDVW VLJQLILFDQW ELW RI ILUVW E\WH LV ]HUR�

� 0XOWLFDVW �OHDVW VLJQLILFDQW ELW RI ILUVW E\WH LV RQH�

� %URDGFDVW �DOO RQHV��

1RWH WKDW FRUUHVSRQGLQJ DGGUHVVHV RQ ERWK WKH H[WHUQDO FRPSXWHU
�UHPRWH� DQG WKRVH RI WKH HFKR VRXQGHU �ORFDO� PXVW EH VHW
FRUUHFWO\ LI FRPPXQLFDWLRQ LV WR EH VXFFHVVIXO� 7KH (0 ��
2SHUDWRU 8QLW XVHV WKH VRXUFH �LWV RZQ� ,3 DGGUHVV DQG 8'3 SRUW
QXPEHU WR GLVFULPLQDWH DJDLQVW H[WUDQHRXV (WKHUQHW WUDIILF�

0HQX FRPPDQGV

&RPPDQGV LQ WKH PHQX DUH�

� /RFDO 8'3 SRUW

� 5HPRWH 8'3 SRUW

� /RFDO (7+ DGGU�

� /RFDO ,3 DGGU�

� 5HPRWH (7+ DGGU�

� 5HPRWH ,3 DGGU�

/RFDO 8'3 SRUW

8VHU 'DWDJUDP 3URWRFRO �8'3� SRUW QXPEHU RQ WKH
2SHUDWRU 8QLW�

5HPRWH 8'3 SRUW

8'3 SRUW QXPEHU RQ WKH H[WHUQDO FRPSXWHU�

/RFDO (7+ DGGUHVV

(WKHUQHW DGGUHVV RI WKH 2SHUDWRU 8QLW� HQWHUHG DV D
VHTXHQFH RI � E\WHV �KH[DGHFLPDO YDOXH�� $GGUHVV RSWLRQV
UDQJH IURP ����������������� WR ))�))�))�))�))�))�

([DPSOH� �����������������

/RFDO ,3 DGGUHVV

,QWHUQHW 3URWRFRO DGGUHVV �,3� RI WKH 2SHUDWRU 8QLW� HQWHUHG
DV D VHTXHQFH RI � E\WHV� $GGUHVV RSWLRQV UDQJH IURP
��������������� WR ����������������

([DPSOH� ���������������

5HPRWH (7+ DGGUHVV

(WKHUQHW DGGUHVV RI WKH H[WHUQDO FRPSXWHU� HQWHUHG DV D
VHTXHQFH RI � E\WHV �KH[DGHFLPDO YDOXH�� $GGUHVV RSWLRQV
UDQJH IURP ����������������� WR ))�))�))�))�))�))�
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([DPSOH� �������&��$�&����

5HPRWH ,3 DGGUHVV

,3 DGGUHVV RI WKH H[WHUQDO FRPSXWHU� HQWHUHG DV D VHTXHQFH
RI � E\WHV� $GGUHVV RSWLRQV UDQJH IURP ��������������� WR
���������������

([DPSOH� ���������������
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��� &RQILJXUDWLRQ PHQX
7KLV LV IRU .RQJVEHUJ 6LPUDG XVH RQO\� $ SDVVZRUG LV QHHGHG WR
HQWHU WKLV IDFLOLW\�

8VH \RXU OHIW DUURZ �<� NH\ RU XVH WKH MR\VWLFN �SUHVV OHIW� WR
UHWXUQ WR WKH 0DLQ PHQX�

,I \RX DFFLGHQWDOO\ HQWHU D SDVVZRUG� WKH IROORZLQJ HUURUPHVVDJH
ZLOO DSSHDU� ´,QYDOLG 3DVVZRUG�µ� 7KLV HUURU PHVVDJH ZLOO
GLVDSSHDU DIWHU VRPH VHFRQGV DQG UHWXUQ \RX WR WKH0DLQ PHQX�
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���� 7HVW PHQX

3XUSRVH
$ %XLOW��LQ 7HVW (TXLSPHQW �%,7(� V\VWHP LV LPSOHPHQWHG RQ WKH
6\VWHP 2SHUDWRU 8QLW� 7HVWV PD\ EH UXQ IURP WZR VXE��PHQXV RI
WKH0DLQ PHQX�

� 7HVW PHQX IRU 238 VWDWXV DQG LQWHUIDFH WHVWV GHVFULEHG
KHUH�

7KH 7HVW PHQX FRQWDLQV WKH IROORZLQJ FRPPDQGV�

� 9HUVLRQ
� &38
� 6HULDO SRUW
� /$1
� 6LPUDG

&RPPDQGV

9HUVLRQ
'LVSOD\V VRIWZDUH YHUVLRQ QXPEHU RI WKH (0 �� 2SHUDWRU 8QLW�

&38
'LVSOD\V &38 FRXQWHU �KLJKHU QXPEHU HTXDOV PRUH VSDUH &38
FDSDFLW\��

6HULDO SRUW
<RX PD\ FKRRVH 3RUWV � �� �� 7KH IROORZLQJ SDUDPHWHUV IRU WKH
VHOHFWHG SRUW DUH GLVSOD\HG�

� 6HULDO OLQH
� %\WHV LQSXW
� /DVW LQE\WH
� %\WHV RXWSXW
� /DVW RXWE\WH
� (UURU FRXQW
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/$1
6WDWXV IRU WKH VHOHFWHG RSWLRQ LV GLVSOD\HG� 2SWLRQV DYDLODEOH DUH�

� 6: 6WDW� �6RIWZDUH VWDWXV /$1����
� 6: 6WDW� �6RIWZDUH VWDWXV /$1����
� +: 6WDW� �+DUGZDUH VWDWXV /$1����
� +: 6WDW� �+DUGZDUH VWDWXV /$1����
� 6� 5HVHW � �6RIW UHVHW /$1����
� 6� 5HVHW � �6RIW UHVHW /$1����
� +� 5HVHW � �+DUG UHVHW /$1����
� +� 5HVHW � �+DUG UHVHW /$1����

/$1���  ,QWHUQDO QHWZRUN

/$1���  ([WHUQDO QHWZRUN�

1RWH � /$1 KDUGZDUH UHVHW ZLOO FDXVH DSSUR[LPDWHO\ �� VHFRQG ORVV RI GDWD
�UHFHLYH DQG WUDQVPLW�� +DUGZDUH VWDWXV FRXQWHUV DUH UHVHW DIWHU YLHZLQJ�

6,05$'
.RQJVEHUJ 6LPUDG XVH RQO\ �SDVVZRUG UHTXLUHG��

8VH \RXU OHIW DUURZ �<� NH\ RU XVH WKH MR\VWLFN �SUHVV OHIW� WR
UHWXUQ WR WKH 7HVW PHQX�

,I \RX DFFLGHQWDOO\ HQWHU D SDVVZRUG� WKH IROORZLQJ HUURUPHVVDJH
ZLOO DSSHDU� ´,QYDOLG 3DVVZRUG�µ� 7KLV HUURU PHVVDJH ZLOO
GLVDSSHDU DIWHU VRPH VHFRQGV DQG UHWXUQ \RX WR WKH 7HVW PHQX�
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���� (UURU DQG VWDWXV PHVVDJHV

*HQHUDO
7KH 2SHUDWRU 8QLW KDV D EXLOW��LQ V\VWHP IRU HUURU DQG VWDWXV
UHSRUWLQJ� (UURUV PD\ EH HLWKHU V\VWHP RU RSHUDWRU HUURUV� $Q
HUURU PHVVDJH LV VKRZQ IRU DERXW ILYH VHFRQGV� ,I WKH HUURU LV VWLOO
SUHVHQW� WKH PHVVDJH LV UHSHDWHG XQWLO WKH HUURU LV FRUUHFWHG�

,IPRUH WKDQ RQH HUURU RFFXUV VLPXOWDQHRXVO\� WKHPHVVDJHVZLOO EH
VKRZQ LQ VHTXHQFH XQWLO WKH HUURUV DUH FRUUHFWHG�

/$1 PHVVDJHV
7KH 2SHUDWRU 8QLW PD\ LQFOXGH XS WR WZR (WKHUQHW LQWHUIDFHV�

� /$1��� /RFDO (0 (WKHUQHW �EHWZHHQ 2SHUDWRU 8QLW�
%RWWRP 'HWHFWRU 8QLW�V�� 4XDOLW\ $VVXUDQFH 8QLW DQG 6RQDU
,PDJLQJ 8QLW�

� /$1��� ([WHUQDO (WKHUQHW �WR H[WHUQDO FRPSXWHUV�

(UURUPHVVDJHVPD\RFFXU IRU ERWK/$1V�3RVVLEOH HUURUPHVVDJHV
DUH DV IROORZV �/$1��[ UHSUHVHQWV HLWKHU /$1��� RU /$1�����

� /$1��[ LQLWLDOL]H HUURU
� /$1��[ DGGUHVV HUURU
� /$1��[ UHFHLYH HUURU
� /$1��[ UHFHLYH WLPHRXW
� /$1��[ 5[ GDWD��VL]H HUURU
� /$1��[ 5[ GDWDJUDP XQNQRZQ
� /$1��[ 5[ GDWDJUDP LJQRUHG
� /$1��� 5[ SURWRFRO XQNQRZQ
� /$1��[ WUDQVPLW HUURU
� /$1��[ W[ GDWD��VL]H HUURU
� /$1��� 5[ ,&03 W\SH [

/$1��[ LQLWLDOL]H HUURU

(WKHUQHW ERDUG KDUGZDUH IDLOXUH�

/$1��[ DGGUHVV HUURU

,OOHJDO (WKHUQHW RU ,QWHUQHW DGGUHVV�

/$1��[ UHFHLYH HUURU

(UURU ZKLOH UHFHLYLQJ GDWDJUDP� ,I HUURU SHUVLVWV DOWKRXJK D
+DUG UHVHW LV DXWRPDWLFDOO\ GRQH� WKHUH PD\ EH D KDUGZDUH RU
FDEOLQJ HUURU�

/$1��[ UHFHLYH WLPHRXW

([SHFWHG GDWDJUDP QRW UHFHLYHG� L�H� XVXDOO\ QR GDWD LV EHLQJ
VHQW WR 2SHUDWRU 8QLW IURP %RWWRP'HWHFWRU 8QLW�V� �DOWKRXJK
WKH HFKR VRXQGHU LV QRW VHW WR 2II LQ WKH 2SHUDWRU 8QLW PHQX�
IRU H[DPSOH GXH WR ORVV RI ERWWRP WUDFNLQJ�
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/$1��[ 5[ GDWD��VL]H HUURU

5HFHLYHG GDWDJUDP WRR ORQJ RU WRR VKRUW�

/$1��[ 5[ GDWDJUDP XQNQRZQ

8QDEOH WR UHFRJQL]H UHFHLYHG GDWDJUDP W\SH�

/$1��[ 5[ GDWDJUDP LJQRUHG

$ GDWDJUDP LV UHFHLYHG� EXW LJQRUHG� $ NQRZQ GDWDJUDP W\SH
PD\ IRU H[DPSOH EH VHQW E\ WKH %RWWRP 'HWHFWRU 8QLW�V�
DOWKRXJK WKH HFKR VRXQGHU KDV EHHQ VHW WR2II E\ WKH 2SHUDWRU
8QLW� IRU H[DPSOH GXH WR EDFNORJ RI SLQJV�

/$1��� 5[ SURWRFRO XQNQRZQ

'DWD UHFHLYHG RQ /$1��� ZLWK XQNQRZQ (WKHUQHW SURWRFRO�
,QGLFDWHV LQFRUUHFW VHWXS RI (WKHUQHW SDUDPHWHUV�

/$1��[ WUDQVPLW HUURU

7UDQVPLVVLRQ RI GDWDJUDP IDLOHG� $V IRU 5[ HUURU PD\ LQGLFDWH
KDUGZDUH RU FDEOLQJ HUURU LI HUURU SHUVLVW�

/$1��[ W[ GDWD��VL]H HUURU

'DWDJUDP WRR ORQJ RU WRR VKRUW WR EH WUDQVPLWWHG�

/$1��� 5[ ,&03 W\SH [

/$1��� ,QWHUQHW FRQWURO PHVVDJH SURWRFRO �,&03� W\SH ;
GDWDJUDP UHFHLYHG� 7KLV PHVVDJH PD\ EH LVVXHG E\ D
ZRUNVWDWLRQ DIWHU KDYLQJ UHFHLYHG D GDWDJUDPZLWK QR SURFHVV
FRQQHFWHG WR WKH DFWXDO SRUW �VRFNHW��

0LVFHOODQHRXV PHVVDJHV
2WKHU PHVVDJHV ZKLFK PD\ DSSHDU DUH DV IROORZV�

� 'DWDRXW VHULDO��OLQH HUURU
� 'DWDRXW VHULDO EXII� IXOO
� 3ULQWHU HUURU
� 7UDFN��SORWWHU RII��OLQH
� ,QYDOLG SRVLWLRQ GDWDJUDP
� ,QYDOLG H[WHUQDO FORFN
� ([WHUQDO FORFN WLPHRXW
� ,QYDOLG VRXQG VSHHG
� 'LVSOD\ RYHUORDG
� ,QWHUQDO HUURU [
� 2WKHU

'DWDRXW VHULDO��OLQH HUURU

7KH VHULDO SRUW WR H[WHUQDO FRPSXWHU IDLOV�

'DWDRXW VHULDO EXII� IXOO

7RR PXFK GDWD LV WUDQVPLWWHG WR WKH VHULDO SRUW �GDWD LV ORVW��
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3ULQWHU HUURU

3ULQWHU QRW UHVSRQGLQJ�

7UDFN��SORWWHU RII��OLQH

7UDFN SORWWHU QRW UHVSRQGLQJ ZLWKLQ H[SHFWHG WLPH�

,QYDOLG SRVLWLRQ GDWDJUDP

7KH IRUPDW RU FRQWHQW RI WKH UHFHLYHG SRVLWLRQ GDWDJUDP LV QRW
YDOLG�

,QYDOLG H[WHUQDO FORFN

7KH IRUPDW RU FRQWHQW RI WKH UHFHLYHG H[WHUQDO FORFN GDWDJUDP
LV QRW YDOLG�

([WHUQDO FORFN WLPHRXW

([SHFWHG FORFN GDWDJUDP KDV QRW EHHQ UHFHLYHG ZLWKLQ
H[SHFWHG WLPH�

,QYDOLG VRXQG VSHHG

$Q LQYDOLG VRXQG VSHHGYDOXHKDVEHHQ IRXQG�&KHFN DOO YDOXHV
LQ VRXQG VSHHG SURILOH�

'LVSOD\ RYHUORDG

&RPSXWHU ORDG LV VR KLJK WKDW VRPH LQIRUPDWLRQ RQ WKH GLVSOD\
LV ORVW� 'LVSOD\ SLQJ XSGDWH LQWHUYDO VKRXOG EH UHGXFHG RU
ORZHU ZLQGRZ GLVSOD\ FKDQJHG RU WXUQHG RII�

,QWHUQDO HUURU [

,QWHUQDO VRIWZDUH HUURU HQFRXQWHUHG� &RQVXOW .RQJVEHUJ
6LPUDG $6�

2WKHU

&RQVXOW .RQJVEHUJ 6LPUDG $6�
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� %27720 '(7(&725 81,7
1RWH � 7KLV (0 �� 2SHUDWRU 0DQXDO LV EDVHG RQ %RWWRP 'HWHFWRU 8QLW

VRIWZDUH YHUVLRQ ���[� &KDQJHV PDGH WR WKH VRIWZDUH PD\ UHTXLUH
DPHQGPHQWV WR WKLVPDQXDO� 0LQRU FKDQJHV LQ VRIWZDUH DUH LGHQWLILHG E\
WKH WKLUG GLJLW LQ WKH YHUVLRQ QXPEHU�

��� )XQFWLRQDO GHVFULSWLRQ

2YHUYLHZ
7KH %RWWRP 'HWHFWRU 8QLW FRQWUROV WKH (0 �� 7UDQVFHLYHU 8QLW
EDVHG RQ FRPPDQGV IURP WKH 2SHUDWRU 8QLW DQG� LQ DXWRPDWLF
PRGH� VHWV DOO SDUDPHWHUV VXFK DV RSHUDWLRQ PRGH� FRYHUDJH
VHFWRU� GHSWK UDQJH� HWF�

7KH %RWWRP'HWHFWRU8QLW LQFOXGHV D FRORXU VFUHHQZLWK GLVSOD\ RI
UDZ UHFHLYHU DPSOLWXGH� EHDP DPSOLWXGH DQG SKDVH GDWD� DQG
YDULRXV GHWHFWLRQ SDUDPHWHUV�

'DWD WR DQG IURP WKH 7UDQVFHLYHU 8QLW LV SDVVHG WKURXJK WZR
FRD[LDO FDEOHV �(WKHUQHW�� 7KH 7UDQVFHLYHU 8QLW FRPPXQLFDWHV
ZLWK WKH 2SHUDWRU 8QLW DQG WKH RSWLRQDO 4XDOLW\ $VVXUDQFH 8QLW
DQG 6RQDU ,PDJLQJ 8QLW RQ WKH (0 �� LQWHUQDO (WKHUQHW�

$ MR\VWLFN RQ WKH GLVSOD\ XQLW LV XVHG WR DFFHVV WKH PHQX� 7KH
%RWWRP 'HWHFWRU 8QLW LV XVXDOO\ PRXQWHG LQ D VWDQGDUG
��µLQVWUXPHQW UDFN RU LQ WKH 2SHUDWRU &RQVROH 8QLW�

7KH %RWWRP 'HWHFWRU LV V\QFKURQL]HG WR WKH 2SHUDWRU 8QLW RYHU
(WKHUQHW RU SUHIHUDEO\ RYHU VHULDO OLQH�

,Q D GXDO V\VWHP �(0 ��'�� WKHUH DUH WZR %RWWRP 'HWHFWRU 8QLWV�
7KH\ DUH V\QFKURQL]HG WR HDFK RWKHU VR WKDW WKH WZR VLGHV SLQJ
VLPXOWDQHRXVO\� DQG WKH SRUW V\VWHP SDVVHV PRGH� SLQJ QXPEHU
DQG WLPH VWDUW WR WKH VWDUERDUG VLGH�

7KH %RWWRP'HWHFWRU 8QLW LV XVHG IRU LQLWLDO V\VWHP FRQILJXUDWLRQ
DQG TXDOLW\ FRQWURO� ,W LV RIWHQ DOVR XVHG IRU LQLWLDO V\VWHP VWDUWXS
�VWDUW RI SLQJLQJ��
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'LVSOD\ DQG PHQX

3XUSRVH
7KH GLVSOD\ LV GLYLGHG LQWR WZR SDUWV� 7KH OHIW VLGH RI WKH VFUHHQ LV
XVHG WR GLVSOD\ D JUDSKLF ZLQGRZ� DQG WKH ULJKW VLGH LV XVHG IRU
D WH[W ZLQGRZ�

EM12  BDU v1.40:  MAIN MENU

SIMRAD    92/12/18    11:26:45

OPERATION MENU
GAIN MENU
DISPLAY MENU
DATA OUT MENU
EXT SENSOR MENU
BITE MENU

TRU com stat :
OPU com stat :
Depth window:
Detect  depth :
Detect  range :
TVG  limit  :
Beams OK :

300

200

100

0

0 dB

- 20

- 40

- 60

STAVE
 Noise
  Amp

Roll
Pitch
Heave

BEAM
Amp

BEAM
Phase

Det var/len
  Beam BS

  Tan

PC: SV: ED:

(CD3898)

)LJXUH �� 7KH %RWWRP 'HWHFWRU 8QLW� GLVSOD\ OD\RXW

*UDSKLF ZLQGRZ
7KH JUDSKLF ZLQGRZ LV XVHG WR SUHVHQW�

� UHFHLYHG VWDYH DPSOLWXGH YHUVXV WLPH
� EHDP GHWHFWLRQV LQ WKH VDPH WLPHVFDOH DV WKH VWDYH DPSOLWXGH
� EHDP DPSOLWXGH DURXQG WKH GHWHFWLRQ SRLQW
� EHDP SKDVH DURXQG WKH GHWHFWLRQ SRLQW
� UROO� SLWFK DQG KHDYH YHUVXV WLPH
� TXDOLW\ PHDVXUH DQG GHWHFWLRQ ZLQGRZ VL]H IRU DOO EHDPV
� UHIOHFWLYLW\ LQ DOO EHDPV
� PHDQ DFURVVWUDFN ERWWRP VORSH
� UROO� SLWFK DQG KHDYH
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300

200

100

0

- 20

- 40

- 60

STAVE
 Noise
  Amp

Roll
Pitch
Heave

BEAM
Amp

BEAM
Phase

Det. var/ len
  Beam BS

  Tan

PC : 11271 SV : 15250 ED :    270

0dB

(CD4400)

)LJXUH �� 7KH %RWWRP 'HWHFWRU 8QLW�JUDSKLF ZLQGRZ

7H[W ZLQGRZ
7KH WH[W ZLQGRZ LV XVHG WR SUHVHQW WKH LQWHUDFWLYH PHQXV�
PHVVDJHV DQG RSHUDWLRQDO VWDWXV GDWD�

7KH PHQX

7KH %RWWRP'HWHFWRU 8QLW PHQX LV GLVSOD\HG RQ WKH ULJKW WRS VLGH
RI WKH VFUHHQ� $ OLVW RI SRVVLEOH FRPPDQGV DUH GLVSOD\HG� DQG WKH
RSHUDWRU PD\ FKRRVH DQ\ RI WKHVH E\ PRYLQJ WKH FXUVRU �LQYHUVH
YLGHR� WR WKH FRPPDQG E\ WKH XVH RI WKH MR\VWLFN�

7KH %RWWRP 'HWHFWRU 8QLW LV RSHUDWHG E\ XS DQG GRZQ
PRYHPHQWV RI WKH MR\VWLFN WR PRYH LQ D PHQX� OHIW DQG ULJKW WR
PRYH LQ WKHPHQXKLHUDUFK\� 3DUDPHWHUV DUH FKDQJHGZLWK XS DQG
GRZQ PRYHPHQWV RI WKH MR\VWLFN� DQG FRPPDQGV HQWHUHG ZLWK
ULJKW PRYHPHQWV RI WKH MR\VWLFN� $ ZKLWH EDU �UHYHUVH YLGHR�
LQGLFDWHV WKH SUHVHQW SRVLWLRQ LQ WKH PHQX�
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7KH WRS RI WKH PHQX ZLQGRZ ZLOO DOZD\V GLVSOD\ WKH IROORZLQJ
LQIRUPDWLRQ�

� 'DWH DQG WLPH

� &XUUHQW VHOHFWHG PHQX RU VXE��PHQX

3URGXFW LQIRUPDWLRQ �%'8� DQG VRIWZDUH YHUVLRQ LV GLVSOD\HG
ZKHQ0DLQ PHQX LV VHOHFWHG�

2SHUDWLRQDO VWDWXV SUHVHQWDWLRQ

7KH IROORZLQJ LQIRUPDWLRQ LV JLYHQ LQ WKH ERWWRP RI WKH WH[W
ZLQGRZ�

758 FRP VWDW�
238 FRP VWDW�
'HSWK ZLQGRZ�
'HWHFW GHSWK�
'HWHFW UDQJH�
79* OLPLW�
%HDPV 2.�

758 FRP VWDW � 238 FRP VWDW

7KH 758 DQG238 FRP VWDW ILHOGV VKRZ WKH VWDWXV RI WKH WKUHH
(WKHUQHW LQWHUIDFHV� 2FFDVLRQDO IDLOXUHV PD\ RFFXU� DQG ZLOO EH
FRUUHFWHG DXWRPDWLFDOO\� EXW D SHUVLVWHQW IDLOXUH VWDWH ZRXOG
LQGLFDWH D KDUGZDUH HUURU� &RPPXQLFDWLRQ IDLOXUH ZLWK WKH
7UDQVFHLYHU 8QLW PD\ UHVXOW LQ D IDLOHG SLQJ� 7KH JUDSKLF
ZLQGRZ ZLOO WKHQ VKRZ WKH HUURU PHVVDJH ´3LQJ )DLOXUHµ LQ D
UHG UHFWDQJOH�

'HSWK ZLQGRZ

7KH'HSWKZLQGRZ ILHOG VKRZV LQZKLFK GHSWK UDQJH WKH HFKR
VRXQGHU LV WU\LQJ WR ORFDWH WKH ERWWRP� ZKLOH WKH'HWHFW GHSWK
ILHOG VKRZV WKH ODUJHVW DQG VPDOOHVW GHSWKV DFWXDOO\ DFFHSWHG
LQ WKH ODVW SLQJ� 1RWH WKDW WKHUH VKRXOG EH VRPH VDIHW\ PDUJLQ
LQ WKH GHSWK ZLQGRZ�

7KH 'HWHFW UDQJH ILHOG VKRZV WKH ODUJHVW DQG VPDOOHVW UDQJHV
DFWXDOO\ DFFHSWHG LQ WKH ODVW SLQJ� 1RWH WKDW WKHUH VKRXOG EH
VRPH VDIHW\ PDUJLQ LQ WKH GHSWK ZLQGRZ� 7KH 'HWHFW UDQJH
ILHOG VKRXOG EH FRPSDUHG WR WKH 79* OLPLW ILHOG� L�H� LI WKH ��
G% G\QDPLF UDQJH RI WKH 79* LV HQRXJK� ,I QRW� D FKDQJH LQ
JDLQ ZLOO XVXDOO\ RFFXU ZLWK SULRULW\ WR WKH VKRUWHVW UDQJH�

79* OLPLW

7KH 79* KDV D OLPLWHG G\QDPLF UDQJH� DQG WKH UDQJH PD\ QRW
EH VXIILFLHQW LQ DOO FLUFXPVWDQFHV� ,I WKLV LV WKH FDVH� WKH UDQJHV
ZKHUH WKLV RFFXUV DUH VKRZQ LQ WKHVH ILHOGV� &RUUHFWLRQV DUH
DSSOLHG WR WKH EDFNVFDWWHU YDOXHV LI WKLV RFFXUV�
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%HDPV 2.

7KH%HDPV2. ILHOG VKRZV WKHQXPEHURIEHDPVZLWK DFFHSWHG
GHWHFWLRQV� ,I WKLV LV OHVV WKDQ ��� WKH SLQJ LV QRW DFFHSWHG LI'DWD
2XW LV VHW WR2Q �VHH SDJH ����� 7KH JUDSKLF ZLQGRZ ZLOO WKHQ
VKRZ WKH HUURUPHVVDJH ´3LQJ5HMHFWHGµ LQ D \HOORZ UHFWDQJOH�
,I WKLV VLWXDWLRQ SHUVLVWV� D UHVWDUW ZLOO RFFXU�
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��� 7KH JUDSKLF ZLQGRZV

2YHUYLHZ
7KH GDWD GLVSOD\ LV GLYLGHG YHUWLFDOO\ LQWR ILYH SDUWV� DQG WKHVH DUH
IURP OHIW WR ULJKW�
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$ FRORXU VFDOH LV XVHG E\ DOO GLVSOD\ SDUWV DQG FRQVLVWV RI ��
FRORXUV �� IRXU VKDGHV RI EOXH� IRXU VKDGHV RI JUHHQ� IRXU VKDGHV RI
\HOORZ� WZR VKDGHV RI UHG DQG ZKLWH� 7KH LQWHUYDO DQG WKH YDOXHV
RI WKH FRORXUV YDU\ DFFRUGLQJ WR PHQX VHWWLQJV� 'DUN EOXH
UHSUHVHQWV WKH ZHDNHVW VLJQDO� ZKLWH WKH VWURQJHVW DV LQGLFDWHG LQ
WKH FRORXU VFDOH RQ WKH ERWWRP RI WKH VFUHHQ�

3LQJ FRXQWHU �3&�� WUDQVGXFHU VRXQG VSHHG �69�� DQG WKH
HVWLPDWHG GHSWK VWUDLJKW GRZQ XVHG IRU WKH GLVSOD\HG SLQJ �('�
LV VKRZQ EHVLGH WKH FRORXU VFDOH�

6WDYH GLVSOD\
7KHVWDYHGDWDGLVSOD\ VKRZV WKH VLJQDO OHYHO DW HDFK UHFHLYHU VWDYH
ZLWK RQH SL[HO IRU HDFK RI WKH �� VWDYHV KRUL]RQWDOO\ ZLWK UHVSHFW
WR WLPH YHUWLFDOO\ �VWDUWLQJ DW WKH WRSZLWK RQH OLQH SHU ���PVHF IRU
VKDOORZ PRGH DQG RQH OLQH SHU ��� PVHF IRU GHHS PRGH�� 7KH
GLVSOD\ XVXDOO\ VWDUWV MXVW EHIRUH WKH ILUVW ERWWRP UHWXUQ�

7KH VWDYH GLVSOD\ LV XVHG IRU WKUHH PDLQ SXUSRVHV�

� WR VHH WKDW WKH HFKR VRXQGHU LV WUDFNLQJ WKH ERWWRP ZHOO
� WR VHH WKDW WKHUH LV QRW WRR PXFK DHUDWLRQ RQ WKH WUDQVGXFHU
� WR VHH SRVVLEOH LQWHUIHUHQFH IURP RWKHU DFRXVWLF HTXLSPHQW

,I WKH WUDFNLQJ LV JRRG� WKH WRS FHQWLPHWUH RU VR VKRXOG VKRZ ORZ
VLJQDO OHYHO �EOXH RU JUHHQ FRORXU DW GHIDXOW VFDOH VHWWLQJ�� WKH UHVW
KLJK VLJQDO OHYHO �XVXDOO\ \HOORZ�� ,I WKH ERWWRP LV GHHSHU WKDQ WKH
WUDFNLQJ DOJRULWKP DVVXPHV� WKH ORZ OHYHO EDQG ZLOO EH VWUHWFKHG
RU WKHUHZLOO EH D JUDGXDO FKDQJH LQ FRORXU IURP ORZ WR KLJK VLJQDO
OHYHO� ,I WKHERWWRP LV VKDOORZHU� WKH ORZVLJQDOSDUWZLOO QRW DSSHDU
DQG WKHUH PD\ DOVR EH D ORW RI YDULDWLRQ LQ WKH VWURQJ VLJQDO SDUW�

,I WKHUH LV DHUDWLRQ� WKH VWDYH DPSOLWXGHV ZLOO SDUWO\ RU FRPSOHWHO\
VKRZYHU\ ORZYDOXHV �JUHHQRUEOXH�ZKHUH VWURQJDPSOLWXGHVDUH
XVXDOO\ HQFRXQWHUHG� ,I QRW WRR VHYHUH� WKH V\VWHPZLOO VWLOO EH DEOH
WR GHWHFW WKH ERWWRP� DOWKRXJKGHWHFWLRQVPD\EHQRLV\� 7KHZKROH
SLQJPD\ DOVR EH UHMHFWHG FRPSOHWHO\ LI WKH DHUDWLRQ LV VXIILFLHQWO\
VHYHUH� 1RWH WKDW LQ GLIILFXOW ERWWRP FRQGLWLRQV ZLWK VWHHS VORSHV�
WRRPXFKDHUDWLRQ DQGFRQWLQXRXVO\ ORVWSLQJVPD\FDXVH WKHHFKR
VRXQGHU WR ORVH ERWWRP WUDFN�

,I WKHUH LV LQWHUIHUHQFH IURP RWKHU DFRXVWLF HTXLSPHQW� UHG OLQHV
LQGLFDWLQJ D YHU\ VWURQJ DPSOLWXGH ZLOO RFFXU ZLWK WLPH LQWHUYDOV
DFFRUGLQJ WR WKH SLQJ SHULRG RI WKH RWKHU HTXLSPHQW�

1RWH WKDW WKH FRORXU VFDOH RI WKH VWDYH DPSOLWXGH VLJQDO SDUW PD\
EH FKDQJHG LQ WKH GLVSOD\ PHQX�
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$ ZKLWH YHUWLFDO EDQG WR WKH ULJKW RI WKH VWDYH DPSOLWXGHV DOVR
JLYHV DQ LQGLFDWLRQ RI WKH WUDFNLQJ SHUIRUPDQFH RI WKH HFKR
VRXQGHU� 7KH EDQG VKRZV WKH EHDP DODUPV IURP WKH 7UDQVFHLYHU
8QLW DV D IXQFWLRQ RI WLPH ZLWK WKH VDPH WLPH VFDOLQJ DV IRU WKH
VWDYH DPSOLWXGHV� )RU FRUUHFW RSHUDWLRQ� D VROLG EDQG VKRXOG VWDUW
DSSUR[LPDWHO\ ZKHUH WKH VWDYH DPSOLWXGHV LQFUHDVH VKDUSO\� ,I D
VROLG EDQG VWDUWV D VLJQLILFDQW WLPH ODWHU� WKH ERWWRP LV VKDOORZHU
WKDQ WKH WUDFNLQJDOJRULWKPDVVXPHV�ZKLOH DQ HDUOLHU VWDUW RU D WRR
VKRUW FRQWLQXRXV EDQG ZRXOG LQGLFDWH WKDW WKH ERWWRP LV GHHSHU�

1RWH WKDW WKH VWDUW SRLQW LQ WLPH DQG WKH FRORXU VFDOH RI WKH VWDYH
DPSOLWXGH VLJQDO SDUW PD\ EH FKDQJHG LQ WKH GLVSOD\ PHQX� 7KLV
PD\ EH XVHIXO LQ PHDVXULQJ FRPELQHG VHD DQG YHVVHO QRLVH OHYHO
E\ VHWWLQJ WKH V\VWHP %RWWRP 7UDFN WR0DQXDO� ([SHFWHG 'HSWK
WR ���� P� 7UDQVPLW 0RGH WR 6KDOORZ� 7; SRZHU WR 2II� DQG
)L[HG *DLQ WRPD[� 7KH OHYHO WKHQ REWDLQHG LQ VWDYH DPSOLWXGH LV
DSSUR[LPDWHO\ �G%KLJKHU WKDQ WKH FRPELQHGVHDDQGYHVVHOQRLVH
OHYHO�

7KH QRLVH OHYHO EHIRUH DQ\ ERWWRP HFKR LV UHWXUQHG ZLOO EH
GLVSOD\HG DW WKH WRS RI WKH VWDYH GDWD GLVSOD\� LI $PS�3KDVH 5HV
LV VHW WR 6DPSOHV �L�H� KLJKHVW UHVROXWLRQ� LQ WKH GLVSOD\PHQX� 7KH
WRS �� OLQHV WKHQ VKRZ D VWDYH DPSOLWXGH VRPH WLPH EHIRUH WKH
ERWWRP HFKR LV UHFHLYHG� $V WKHUH DUH QR HFKRHV LQ WKLV SHULRG� WKH
GLVSOD\ WKXV LQGLFDWHV VWDYH QRLVH OHYHO� 7KH QH[W EDQG VKRZV WKH
PHDQ RI WKH �� VDPSOHV IRU HDFK VWDYH� 7KH QH[W WZR EDQGV VKRZ
WKH PHDQ QRLVH OHYHO LQ HDFK EHDP IRU WKH VDPH VDPSOHV �RGG
EHDPV LQ XSSHU EDQG� HYHQ LQ ORZHU EDQG�� 1RWH WKDW WKH VFDOLQJ
RI WKHVH GLVSOD\ SDUWV DUH DOZD\V � G% SHU FRORXU� ZLWK EOXH
FRUUHVSRQGLQJ WR ORZHVW GHWHFWDEOH OHYHO�

958 DQG EHDP UDQJHV GLVSOD\
7KH 958 GLVSOD\ VKRZV WKH UROO �UHG�� SLWFK �JUHHQ� DQG KHDYH
�EOXH� VLJQDOV JUDSKLFDOO\ GXULQJ WKH UHFHSWLRQ SHULRG� 7KH WLPH
VFDOH LV DV IRU WKH VWDYH GLVSOD\ DQG WKH 958 LV VDPSOHG DW ��� PV
LQWHUYDOV� 'LVSOD\ VFDOLQJ LV VHW LQ WKH PHQX�

:LWKLQ WKH958GLVSOD\� WKHEHDPGHWHFWLRQV DUH DOVR VKRZQ LQ WKH
VDPH WLPH VFDOH� 7KLV PD\ EH XVHIXO LQ MXGJLQJ GHWHFWLRQ
SHUIRUPDQFH DV WKH SRLQWV VKRXOG IRUP D UHDVRQDEOH FRQWLQXRXV
FXUYH�
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%HDP DPSOLWXGH DQG SKDVH GLVSOD\V
7KH %HDP $PSOLWXGH DQG %HDP 3KDVH GLVSOD\ SDUWV VKRZ WKH
EHDP VLJQDOV ZLWK GHWHFWHG ERWWRP DW WKH FHQWUH RI WKH GLVSOD\� ,Q
FDVH QR YDOLG ERWWRP GHWHFWLRQ KDV EHHQ IRXQG IRU D SDUWLFXODU
EHDP� D UDQJH WR WKH ERWWRP LV LQWHUSRODWHG IURP WKH QHDUHVW
QHLJKERXULQJ EHDPV ZLWK YDOLG GHWHFWLRQV� ,I WKH V\VWHP LV
ZRUNLQJ DV LW VKRXOG� VWURQJ DPSOLWXGH FRORXUV VKRXOG EH LQ WKH
FHQWUH� DQG WKH WUDQVLWLRQ EHWZHHQ WKH PLGGOH JUHHQ FRORXUV �DW
GHIDXOW VFDOH VHWWLQJ� VKRXOG EH DW WKH FHQWUH RI WKH SKDVH GLVSOD\
LQ PRVW EHDPV� ,I QRW VR� WKH ERWWRP FRQGLWLRQV DUH YHU\ GLIILFXOW�
RU WKHUH LV D ORW RI DHUDWLRQ� RU VRPH RI WKH VHWWLQJV DUH ZURQJ� RU
WKHUHPD\EHD IDXOW LQ WKH WUDQVFHLYHU�%HDPVZLWKYDOLGGHWHFWLRQV
DUH PDUNHG LQ ZKLWH RU EODFN �EODFN LQ WKH DPSOLWXGH GLVSOD\
LQGLFDWHV DPSOLWXGH GHWHFWLRQ DQG ZKLWH LQ WKH SKDVH GLVSOD\
LQGLFDWHV SKDVH GHWHFWLRQ��

1RWH WKDW WKH JHQHUDWLRQ RI WKHVH GLVSOD\V LV WLPH FRQVXPLQJ� DQG
WKH\ VKRXOG WKHUHIRUH EH WXUQHG RII RU VHW WR ORZ UHVROXWLRQ�
HVSHFLDOO\ LQ VKDOORZ ZDWHUV�

0LVFHOODQHRXV GLVSOD\V
7KHUH DUH WKUHH SDUDPHWHUV VKRZQ RQ WKLV GLVSOD\ �� GHWHFWLRQ
SDUDPHWHUV RQ WRS� EHDP UHIOHFWLYLW\ RU EDFNVFDWWHULQJ VWUHQJWK LQ
WKHPLGGOH� DQG DQJOH RI LQFLGHQFH LQ WKH ORZHU SDUW RI WKH GLVSOD\�

7KH GHWHFWLRQ SDUDPHWHUV LQGLFDWH ZLWK UHG EDUV VHFRQG RUGHU
SKDVH GHWHFWLRQ� ZLWK \HOORZ EDUV ILUVW RUGHU SKDVH GHWHFWLRQ DQG
ZLWK EOXH EDUV DPSOLWXGH GHWHFWLRQ� 7KH KHLJKW RI WKH EDUV LV
DFFRUGLQJ WR WKH QRUPDOL]HG YDULDQFH LQ WKH FXUYH ILW IRU SKDVH
GHWHFWLRQ� OHQJWK RI HFKR IRU DPSOLWXGH GHWHFWLRQ� ,Q DGGLWLRQ� IRU
SKDVH GHWHFWLRQ D EOXH GRW LQGLFDWHV WKH OHQJWK RI WKH GHWHFWLRQ
ZLQGRZ�

7KH UHIOHFWLYLW\ YDOXHV RU EDFNVFDWWHULQJ FRHIILFLHQWV SHU EHDP DUH
VKRZQ ZLWK � G%�SL[HO ZLWK ���� G% DV WKH ORZHVW YDOXH SRVVLEOH�
,I VORSH FRUUHFWHG YDOXHV DUH VHQW WR WKH 6RQDU ,PDJLQJ 8QLW
GLVSOD\ �DV FKRVHQ LQ WKH 'DWD RXW PHQX�� UHG GRWV LQGLFDWH WKH
FRUUHFWHG YDOXHV�

7KH DQJOH RI LQFLGHQFH LV VKRZQ DV WKH DEVROXWH DQJOH RI WKH
WDQJHQW� ZLWK D VFDOLQJ GHSHQGHQW RQ FRYHUDJH VHFWRU XVHG�
6HYHUDO PLQLPXPV VKRZ D YHU\ UXJJHG ERWWRP ZLWK VHYHUDO
QRUPDO LQFLGHQWV� ZKLOH ODUJH WDQJHQWV LQGLFDWH D ERWWRP VORSLQJ
YHU\ VWURQJO\ DZD\ IURP WKH VKLS�
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��� 0HQX RYHUYLHZ
7KLV FKDSWHU FRQWDLQV D VKRUW��IRUP UHYLHZ RI DOO FRPPDQGV ZLWK
WKH IROORZLQJ LQIRUPDWLRQ IRU HDFK FRPPDQG�

� &RPPDQG QDPH
� 2SWLRQV
� 6KRUW GHVFULSWLRQ

(DFK FRPPDQG LV GHVFULEHG LQ GHWDLO LQ WKH &RPPDQG UHIHUHQFHV
FKDSWHU RQ SDJH ����

7KH0DLQ PHQX OLVWV WKH VHOHFWDEOH VXEPHQXV DV VKRZQ EHORZ�

0$,1 0(18

2SHUDWLRQ PHQX

*DLQ PHQX

'LVSOD\ PHQX

'DWD RXW PHQX

([W� VHQVRU PHQX

%,7( PHQX
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2SHUDWLRQ PHQX

&RPPDQG 2SWLRQV 'HVFULSWLRQ

3LQJ PRGH 6LQJOH
&RQWLQXRXV
6WDUWXS

6HOHFWV WKH %'8 WUDQVPLW VWDWH

%RWWRP WUDFN
 VHH QRWH

0DQXDO
$XWR
)L[HG SOHQ
)L[HG PRGH

6HOHFWV WKH RSHUDWLRQ PRGH IRU UDQJH DQG
JDLQ VHWWLQJV XSGDWLQJ

)L[HG PRGH LI HTXLGLVWDQW EHDP VSDFLQJ

([SHFWHG GHSWK ��������� P 7KH H[SHFWHG ERWWRP GHSWK

7UDQVPLW PRGH
 VHH QRWH

6KDO� VWDUW �6�'�
6KDOORZ
'HHS ���
'HHS ���GJ �6�
'HHS ���GJ �6�
'HHS ��GJ �6�
'HHS ���GJ�'�
'HHS ���GJ�'�
'HHS ���GJ�'�
'HHS ���GJ �'�
'HHS ��GJ �'�
'HHS VWDUW

&RQWUROV SXOVH OHQJWK DQG FRYHUDJH
VHFWRU

1RWH� 2SWLRQV ZLWK QRWDWLRQV LQ
SDUHQWKHVLV DUH DYDLODEOH DV IROORZV�
�  ���GHJUHH EHDP VSDFLQJ
6  (0 ��6 	 HTXLGLVWDQW EHDP VSDFLQJ
' (0 ��' 	 HTXLGLVWDQW EHDP VSDFLQJ
QR QRWDWLRQ  DOZD\V DYDLODEOH

'DWD RXW 2II � 2Q 'DWD WR RWKHU GLVSOD\ XQLWV

0RXQWLQJ
 VHH QRWH

6WDUE �GJ%6
3RUW �GJ%6
&HQWU �GJ%6
6WDUE ('%6
3RUW ('%6
&HQWU ('%6

7UDQVGXFHU PRXQWLQJ DQG EHDP VSDFLQJ
W\SH

'XDO V\QF� 2II � 2Q 6\QFKURQL]DWLRQ RI GXDO V\VWHP

,FH ZLQGRZ 1RQH
� PP 7L
�� PP 7L

7\SH RI DFRXVWLF ZLQGRZ PRXQWHG LQ
IURQW RI WUDQVGXFHUV

([WHUQDO V\QF� 2II � 2Q 6\QFKURQL]DWLRQ RI HFKR VRXQGHU SLQJLQJ

([W� FRQGLWLRQV ([FHOOHQW
*RRG
3RRU
$ZIXO

$GDSWV DOJRULWKPV DFFRUGLQJ WR ZHDWKHU
DQG ERWWRP FRQGLWLRQV

0D[� FRYHUDJH ���������� P /LPLWV KRUL]RQWDO FRYHUDJH

0D[� DQJOH ������ GJ /LPLWV PD[LPXP EHDPDQJOH
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1RWH � 7KH 7UDQVPLW PRGH DQG %RWWRP WUDFN RSWLRQV ZLOO GHSHQG RQ WKH
EHDP VSDFLQJ FKRVHQ IRU WKH 0RXQWLQJ SDUDPHWHU�

*DLQ PHQX

&RPPDQG 2SWLRQV 'HVFULSWLRQ

/RVV FRHII� ����� G%�NP 7KH DVVXPHG PHDQ DEVRUSWLRQ FRHIILFLHQW
RI WKH ZDWHU FROXPQ

)L[HG JDLQ � G%
�� G%
�� G%
�� G%
�� G%

$QDORJ JDLQ EHWZHHQ 79* DPSOLILHU DQG
$�' FRQYHUWHU

7[ SRZHU 0D[
���� G%
���� G%
2II

2XWSXW SRZHU OHYHO

$'& KHDGURRP ����� G% 'LIIHUHQFH EHWZHHQ VDWXUDWLRQ DQG PHDQ
VLJQDO OHYHO DW WKH $�' FRQYHUWHU LQSXW

*DLQ FRUUHFWLRQ ���� WR ��� G% %6 FRUUHFWLRQ YDOXH

2EOLTXH %6 ���� WR ���� G% (VWLPDWHG %6 WR WKH VLGH

1RUPDO %6 ���� WR � G% (VWLPDWHG %6 VWUDLJKW GRZQ
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'LVSOD\ PHQX

&RPPDQG 2SWLRQV 'HVFULSWLRQ

$PS�SKDVH UHV 6DPSOHV
$YHUDJHG
6WDYHV

$PRXQW RI GDWD VKRZQ LQ WKH JUDSKLF
GLVSOD\

$PS VFDOH ���� G% 6FDOLQJ RI WKH JUDSKLF GLVSOD\ LQ WKH
DPSOLWXGH ZLQGRZ

$PS VWDUW ���� WR � G% 6WDUW OHYHO RI WKH JUDSKLF GLVSOD\ LQ WKH
DPSOLWXGH ZLQGRZ

3KDVH VFDOH ����� GJ 6FDOLQJ RI WKH JUDSKLF GLVSOD\ LQ WKH
SKDVH ZLQGRZ

3KDVH VWDUW ����� WR ��� GJ 6WDUW OHYHO RI WKH JUDSKLF GLVSOD\ LQ WKH
SKDVH ZLQGRZ

7LPH VWDUW ������� 6WDUW SRLQW RI WKH JUDSKLF GLVSOD\ LQ WKH
VWDYH ZLQGRZ

6WDYH VFDOH ���� G% 6FDOLQJ RI WKH JUDSKLF GLVSOD\ LQ WKH VWDYH
ZLQGRZ

6WDYH VWDUW ����� G% 6WDUW OHYHO RI WKH JUDSKLF GLVSOD\ LQ WKH
VWDYH ZLQGRZ

5ROO VSDQ ������� GJ 6FDOLQJ IRU UROO

5ROO FHQWHU ���� WR ��� GJ 6FDOLQJ IRU UROO

3LWFK VSDQ ������� GJ 6FDOLQJ IRU SLWFK

3LWFK FHQWHU ���� WR ��� GJ 6FDOLQJ IRU SLWFK

+HDYH VSDQ ������ P 6FDOLQJ IRU KHDYH

+HDYH FHQWHU ��� WR �� P 6FDOLQJ IRU KHDYH
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'DWD RXW PHQX

&RPPDQG 2SWLRQV 'HVFULSWLRQ

6RQDU LPDJH ORJ 2II
$PSOLWXGH
$PS�SKDVH

6HWV GDWD W\SH WR ORJJLQJ V\VWHP

6,8 GLVSOD\ 2II
´5HDOµ 79*
)ODW 79*

'DWD W\SH WR 6RQDU ,PDJLQJ 8QLW

6HQG HFKRJUDP ����� EHDP %HDP QXPEHU IRU VFRSH GDWD VHQW WR WKH
2SHUDWRU 8QLW

(FKRJUDP GDWD $PS�SKDVH
$PS�4$
3KDVH�43
4$�43

7\SH RI EHDP GDWD WR WKH 2SHUDWRU 8QLW
6FRSH GLVSOD\

'LVN VWRUDJH 2II
2Q

6WRUH GDWD RQ KDUG GLVN
�IRU .RQJVEHUJ 6LPUDG XVH RQO\�

([W� VHQVRU PHQX

&RPPDQG 2SWLRQV 'HVFULSWLRQ

6RXQG YHORFLW\ �������������� P�V 0DQXDO VRXQG VSHHG DW WUDQVGXFHU

9HORFLPHWHU ,Q XVH
1RW XVHG

(QDEOH PDQXDO VRXQG VSHHG

958 UROO ELDV � �� ����� GJ &RUUHFWLRQ RI UROO GDWD IURP WKH
9HUWLFDO 5HIHUHQFH 8QLW

958 SLWFK ELDV � �� ����� GJ &RUUHFWLRQ RI SLWFK GDWD IURP WKH
9HUWLFDO 5HIHUHQFH 8QLW

958 GHOD\ ������ PV 'HOD\ LQ PRWLRQ VHQVRU

0D[ 7[ SLWFK ��� GJ 0D[LPXP SLWFK DQJOH �ERZ UDLVHG� WR
HPLW D SLQJ

0LQ 7[ SLWFK ��� GJ 0LQLPXP SLWFK DQJOH �ERZ
GHSUHVVHG� WR HPLW D SLQJ

0D[ 7[ KHDYH ���� P 0D[LPXP KHDYH �VKLS UDLVHG� WR HPLW
D SLQJ

958 UROO ,Q XVH
1RW XVHG

(QDEOHV LQSXW IURP WKH UROO VHQVRU

958 SLWFK ,Q XVH
1RW XVHG

(QDEOHV LQSXW IURP WKH SLWFK VHQVRU

958 KHDYH ,Q XVH
1RW XVHG

(QDEOHV LQSXW IURP WKH KHDYH VHQVRU

6YHO RIIVHW ��� P�V 2IIVHW RI VRXQG VSHHG VHQVRU
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%,7( PHQX

&RPPDQG 2SWLRQV 'HVFULSWLRQ

3LQJ RQFH �QR RSWLRQV� ,QLWLDWHV WUDQVPLVVLRQ RI RQH VLQJOH SLQJ

5XQ %,7( WHVW 63%�
63%�
63%�
75,)�
'$6$��%($0
5HF Z�7'
63%7;
5HF Q�7'
7[ $PSV
0263
63%�
63%�
63%�
75,)�
2GG (1(7
(YHQ (1(7
([W (1(7

6HOHFW WHVW RI WKH 7UDQVFHLYHU

5HVHW (1(7 2GG 758
(YHQ 758
238 �H[W�
$OO

%'8 (WKHUQHW DGDSWHU FRPPDQGV

'DWD VRXUFH 7UDQVFHLYU
6LPXODWRU
0HPRU\
'LVN EHDPV

'HILQHV WKH LQSXW VRXUFH IRU GDWD WR EH
SURFHVVHG

$FWLYH EHDPV (YHQ 	 RGG
2GG RQO\
(YHQ RQO\
1RQH

'HILQHV DFWLYH EHDPV

6HFWRU IUHT� 7HVW ����
���� N+]
���� N+]
���� N+]

7UDQVPLW IUHTXHQF\

$XWR UHVWDUW (QDEOHG
'LVDEOHG

$XWRPDWLF VHDUFK IRU ERWWRP DIWHU ORVV RI
ERWWRP WUDFNLQJ

%RWWRP ILOWHU ���� 6SLNH ILOWHU VWUHQJWK
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��� &RPPDQG UHIHUHQFHV

0DLQ PHQX
7KHPDLQ FRPPDQGPHQX LV WKH WRS OHYHO RI WKHPHQX V\VWHP� DQG
FRQVLVWV RI D OLVW RI WKH IROORZLQJ VXE��PHQXV DYDLODEOH LQ WKH
V\VWHP�

0$,1 0(18

2SHUDWLRQ PHQX

*DLQ PHQX

'LVSOD\ PHQX

'DWD RXW PHQX

([W� VHQVRU PHQX

)LOWHU PHQX

%,7( PHQX

1RWH WKDW LI %RWWRP WUDFN LQ WKH 2SHUDWLRQ PHQX LV QRW VHW WR
0DQXDO �VHH SDJH ����� LW ZLOO QRW EH SRVVLEOH WR FKDQJH D QXPEHU
RI SDUDPHWHUV DV WKH\ DUH XSGDWHG DFFRUGLQJ WR ERWWRP
FRQGLWLRQV� )XUWKHUPRUH� LI WKH 2SHUDWRU 8QLW LV LQ FRQWURO
�UHPRWH�� L�H� 7UDQVPLW PRGH LV QRW VHW WR 2II RU /RFDO� \RX FDQ
FKDQJH RQO\ WKH 'LVSOD\ 0HQX SDUDPHWHUV YLD PDQXDO LQSXW RQ
WKH %RWWRP 'HWHFWRU 8QLW� :KHQ D PHQX SDUDPHWHU LV QRW XQGHU
\RXU FRQWURO� LWV YDOXH FDQ VWLOO EH REVHUYHG E\ HQWHULQJ WKH PHQX�
EXW DQ\ FRQFXUUHQW FKDQJH ZLOO QRW EH VHHQ ZKLOH LW LV GLVSOD\HG�

2SHUDWLRQ PHQX

2YHUYLHZ
7KH 2SHUDWLRQ PHQX SURYLGHV SDUDPHWHU VHWWLQJV UHOHYDQW WR
GLIIHUHQW RSHUDWLRQ PRGHV� 7KH FRPPDQGV DUH XVHG IRU LQLWLDO
VHWXS RI WKH HFKR VRXQGHU EHIRUH VWDUWLQJ RSHUDWLRQ� ,Q ORFDO
FRQWURO� LW LV DOVR XVHG WR SUHSDUH WKH HFKR VRXQGHU IRU %,7( WHVWV�
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7KH IROORZLQJ FRPPDQGV DUH DYDLODEOH IURP WKH PHQX�

3LQJ PRGH
%RWWRP WUDFN
([SHFWHG GHSWK
7UDQVPLW PRGH
'DWD RXW
0RXQWLQJ
'XDO V\QF�
,FH ZLQGRZ
([WHUQDO V\QF�
0D[� FRYHUDJH
0D[� DQJOH

3LQJ PRGH
7KH 3LQJ PRGHPHQX SUHVHQWV \RX ZLWK WKH IROORZLQJ FKRLFHV�

� 6LQJOH
� &RQWLQXRXV
� 6WDUWXS

6LQJOH
,Q6LQJOHPRGH� WKH V\VWHPZLOO WUDQVPLW QRWKLQJXQOHVV DFWLYDWHG
E\ WKH 3LQJ RQFH FRPPDQG LQ WKH %,7( PHQX �VHH SDJH �����

&RQWLQXRXV
,Q &RQWLQXRXV PRGH� WKH SLQJ UDWH ZLOO EH GHWHUPLQHG E\ WKH
ZDWHU GHSWK RU E\ SURFHVVLQJ WLPH LQ VKDOORZ ZDWHU�

'XULQJ 2SHUDWRU 8QLW FRQWURO� 3LQJ PRGH LV VHW WR &RQWLQXRXV
DQG FDQQRW EH FKDQJHG RQ WKH %'8�

6WDUWXS
,I VHW WR 6WDUWXS� WKH V\VWHPZLOO WU\ WR ILQG WKH ERWWRPZLWK D ORQJ
SXOVH ZLWK UHVWULFWHG DQJXODU FRYHUDJH DQG� LI VXFFHVVIXO� LW ZLOO
VZLWFK WR 3LQJ PRGH WR &RQWLQXRXV DQG VHW %RWWRP WUDFN UDQJH
DQG JDLQ WR $XWR �VHH SDJH ����� $ VWDUWXS SLQJ ZLOO EH LQGLFDWHG
E\ WKH PHVVDJH ´6WDUWXSµ LQ D ZKLWH UHFWDQJOH LQ WKH GLVSOD\·V
JUDSKLF ZLQGRZ�

%RWWRP WUDFN
7KH %RWWRP WUDFNPHQX SUHVHQWV \RX ZLWK WKH IROORZLQJ FKRLFHV�

� 0DQXDO
� $XWR
� )L[HG SOHQ
� )L[HG PRGH �LI HTXLGLVWDQW EHDP VSDFLQJ�
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0DQXDO

,I%RWWRP WUDFN LV VHW WR0DQXDO� LW LV SRVVLEOH WR FKDQJH D QXPEHU
RI RWKHU SDUDPHWHUV PDQXDOO\� 2WKHUZLVH� WKH\ DUH XSGDWHG
DXWRPDWLFDOO\ DFFRUGLQJ WR ERWWRP FRQGLWLRQV�

$XWR

7KH (0 �� %RWWRP 'HWHFWRU 8QLW LV XVXDOO\ VHW WR $XWR� 7KH
V\VWHPZLOO WKHQ DXWRPDWLFDOO\ VHW RWKHU SDUDPHWHUV WR VXLW GHSWK
DQG ERWWRP FRQGLWLRQV�

7KLV LV WKH PDLQ VZLWFK IRU UDQJH DQG JDLQ FRPPDQGV� 7KH
2SHUDWRU 8QLW ZLOO XVXDOO\ VHW %RWWRP WUDFN WR $XWR RU SRVVLEO\
WR)L[HGSOHQ DXWRPDWLFDOO\� H[FHSW DW VWDUWXS� DQG WKH V\VWHPZLOO
WKHQ VHW PDQ\ RWKHU SDUDPHWHUV WR VXLW GHSWK DQG ERWWRP
FRQGLWLRQV�

,I )L[HG PRGH LV FKRVHQPDQXDOO\� LW ZLOO QRW EH RYHUULGGHQ E\ WKH
2SHUDWRU 8QLW LI WKH (0 �� 7UDQVPLW PRGH LV VHW WR'HHS RQ WKH
2SHUDWRU 8QLW �IXUWKHU GLVFXVVHG LQ FKDSWHU GHVFULELQJ &RPPDQG
UHIHUHQFHV� (0 ��PHQX?7UDQVPLW PRGH VHFWLRQ RQ SDJH ����

)L[HG SOHQ � )L[HG PRGH

,I VHW WR )L[HG SOHQ �SXOVH OHQJWK� RU )L[HG PRGH� WKH V\VWHPZLOO
SHUIRUPDV LQ$XWR� H[FHSW WKDW LWZLOOQRW VZLWFKEHWZHHQ ORQJDQG
VKRUW SXOVH OHQJWKV RU FRYHUDJH VHFWRUV� EXW VWD\ LQ WKH PRGH
FKRVHQ E\ WKH RSHUDWRU�

([SHFWHG GHSWK

7KH ([SHFWHG GHSWK YDOXH VHWV WKH PLQLPXP VODQW UDQJH WR WKH
VHDEHG� XVXDOO\ WKH GHSWK VWUDLJKW GRZQ� 7KH VHWWLQJ RI WKLV
SDUDPHWHU LV FULWLFDO WR V\VWHP RSHUDWLRQ� DQG VKRXOG XVXDOO\ EH
OHIW WR WKH V\VWHPWRXSGDWH LQ1RQ��PDQXDOPRGH� H[FHSWSRVVLEO\
DW VWDUWXS RU LI WKH V\VWHP ORRVHV ERWWRP WUDFNLQJ�

:LWK PDQXDO VWDUWXS� LW VKRXOG EH VHW DW WKH GHSWK VKRZQ E\ D
VLQJOH��EHDP HFKR VRXQGHU RU UHDG IURP D FKDUW� ,I HQRXJK
GHWHFWLRQV DUH QRW DFKLHYHG DW WKLV VHWWLQJ� DGMXVW LW XS DQG GRZQ
XQWLO WUDFNLQJ LV SRVVLEOH� WKHQ VZLWFK%RWWRP WUDFN IURP0DQXDO
WR $XWR� )L[HG SOHQ RU )L[HG PRGH�

7UDQVPLW PRGH

7KH 7UDQVPLW PRGH FRPPDQG VHOHFWV WKH WUDQVPLW SXOVH OHQJWK
DQG FRYHUDJH VHFWRU ZLWK HTXLGLVWDQW EHDP VSDFLQJ�

2SWLRQV IRU ���GHJUHH EHDP VSDFLQJ�

� 6KDOORZ
� 'HHS
� 'HHS VWDUW



.RQJVEHUJ 6LPUDG (0 ��

��� �������'

2SWLRQV IRU (0 ��6 DQG HTXLGLVWDQW EHDP VSDFLQJ�
� 6KDO� VWDUW
� 6KDOORZ
� 'HHS ��� GJ
� 'HHS ��� GJ
� 'HHS �� GJ
� 'HHS VWDUW
2SWLRQV IRU (0 ��' DQG HTXLGLVWDQW EHDP VSDFLQJ�
� 6KDO� 6WDUW
� 6KDOORZ
� 'HHS ��� GJ
� 'HHS ��� GJ
� 'HHS ��� GJ
� 'HHS ��� GJ
� 'HHS �� GJ
� 'HHS VWDUW
7KHUH DUH WZR SXOVH OHQJWKV DYDLODEOH� � PVHF IRU VKDOORZ ZDWHU
DQG ��PVHF IRU GHHSZDWHUV� $ EULHI GLVFXVVLRQ RI WKH WZRPRGHV
DUH JLYHQ EHORZ �
,Q VKDOORZ PRGH D VLQJOH WUDQVPLW EHDP LV XVHG IRU WKH ZKROH
FRYHUDJH VHFWRU� ZLWK D SXOVH OHQJWK RI � PVHF DQG D IUHTXHQF\ RI
���� N+] IRU WKH VLQJOH V\VWHP� )RU WKH GXDO V\VWHP� WKH IUHTXHQF\
LV ���� N+] IRU WKH SRUW V\VWHP DQG ���� N+] IRU WKH VWDUERDUG
V\VWHP�
,Q GHHS PRGH HDFK SLQJ FRYHUV WKH FRPSOHWH VZDWK LQ ILYH
VXFFHVVLYH EHDPV� 7KH ILYH EHDPV DUH WUDQVPLWWHG VHTXHQWLDOO\
ZLWK D SXOVH OHQJWK RI �� PVHF� L�H� �� PVHF WR FRYHU WKH ZKROH
VZDWK� 7KH IUHTXHQFLHV YDULHV IURP ���� N+] WR ���� N+] WR
PLQLPL]H LQWHUIHUHQFHEHWZHHQ WKHGLIIHUHQW EHDPVDV LQGLFDWHG LQ
WKH ILJXUH EHORZ �

'XDO 6\VWHP�

)� )�
)� )�

3RUW )� )� 6WDUERDUG
)� )�

)� )�

6LQJOH 6\VWHP�

)� )� )� )� )�

ZKHUH� )�  ����� N+]� )�  �� N+]� )�  ����� N+]

8VH RI GHHS RU VKDOORZ PRGH LV GHFLGHG HLWKHU E\ WKH V\VWHP RU
PDQXDOO\ E\ \RX� 7KH V\VWHP VZLWFKHV EHWZHHQ WKH WZR PRGHV
GHSHQGLQJ RQ WKH GHSWK EHORZ WKH NHHO DQG WKH ERWWRP
FRQGLWLRQV� 7KH VZLWFK EHWZHHQ WKH PRGHV LV GRQH DW
DSSUR[LPDWHO\ ��������� P IRU D GXDO V\VWHP DQG DSSUR[LPDWHO\
���������� P IRU D VLQJOH V\VWHP�
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6KDOORZ � 7KH 6KDOORZ WUDQVPLVVLRQ PRGH LV XVHG ZLWKLQ ���ERU
���E DFFRUGLQJ WR V\VWHP� 7KLV FKRLFH PD\ EH XVHG WR SUHYHQW
IUHTXHQW VZLWFKLQJ EHWZHHQ 6KDOORZ DQG 'HHS PRGH RU WR
LQFUHDVH WKH UDQJH UHVROXWLRQ�

'HHS � 7KH'HHS WUDQVPLVVLRQ PRGH LV XVHG ZLWKLQ ���E RU ���E
DFFRUGLQJ WR V\VWHP� 7KLV FKRLFH PD\ EH XVHG WR SUHYHQW IUHTXHQW
VZLWFKLQJ EHWZHHQ 6KDOORZ DQG 'HHSPRGH�

6KDO� VWDUW � $ � PVHF SXOVH LV WUDQVPLWWHG WR ILQG WKH ERWWRP�

'HHS VWDUW � $ ��PVHF SXOVH LV WUDQVPLWWHG LQ WKH FHQWUH WR ILQG WKH
ERWWRP�

'HHS [[[ GJ �'HHSPRGHZLWK FRYHUDJH VHFWRU DV LQGLFDWHG�2QO\
XVHG IRU HTXLGLVWDQW EHDP VSDFLQJ�

'DWD RXW
,I 2II LV VHOHFWHG� QR GDWD ZLOO EH VHQW WR RWKHU XQLWV �238� 4$8�
6,8�� ,W LV VHW WR 2Q ZKHQ WKH 2SHUDWRU 8QLW LV LQ FRQWURO�

0RXQWLQJ
� 6WDUE �GJ%6
� 3RUW �GJ%6
� &HQWU �GJ%6
� 6WDUE ('%6
� 3RUW ('%6
� &HQWU ('%6

7KLV SDUDPHWHU PXVW EH VHW LQ DFFRUGDQFH ZLWK WKH PRXQWLQJ RI
WKH WUDQVGXFHUV WKH %RWWRP 'HWHFWRU LV XVLQJ� &HQWHU IRU VLQJOH
V\VWHP� SRUW RU VWDUERDUG IRU GXDO V\VWHP� 7KLV LV DOVR ZKHUH WKH
EHDP VSDFLQJ LV VHW WR �GJ%6 IRU HTXLDQJOH� ('%6 IRU HTXLGLVWDQW�

'XDO V\QF�
0XVW EH2Q WR V\QFKURQL]H WKH WZR WUDQVPLWWHUV LQ D GXDO V\VWHP�
1RWH WKDW LI 2Q� WLPH VWDPS� SLQJ FRXQWHU DQG WUDQVPLW SXOVH
OHQJWK DUH GHWHUPLQHG E\ SRUW VLGH�

,FH ZLQGRZ
� 1RQH
� � PP 7L
� �� PP 7L

,I WKLV SDUDPHWHU LV QRW VHW DFFRUGLQJ WR WKH ZLQGRZ DFWXDOO\
PRXQWHG� WKH EDFNVFDWWHULQJ YDOXHV ZLOO QRW EH FRUUHFW�

([WHUQDO V\QF�
,I2Q� WKH HFKR VRXQGHU ZLOO QRW SLQJ XQOHVV WKH V\QF LQSXW VLJQDO
WR WKH %RWWRP 'HWHFWRU 8QLW LV HQDEOHG�
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([W� FRQGLWLRQV
� ([FHOOHQW
� *RRG
� 3RRU
� $ZIXO

6HW DFFRUGLQJ WR ZHDWKHU �DHUDWLRQ� DQG ERWWRP FRQGLWLRQV�
'HWHFWLRQ DQG GDWD FROOHFWLRQ SDUDPHWHUV ZLOO EH DGMXVWHG
DFFRUGLQJ WR WKLV SDUDPHWHU VHWWLQJ� 1RWH WKDW WKH OHDVW DYHUDJLQJ
ZLOO EH XVHG LQ ([FHOOHQW DQG WKDW DXWRPDWLF UHVWDUW LV GLVDEOHG LQ
$ZIXO�

0D[� FRYHUDJH
/LPLWV WKH KRUL]RQWDO VZDWKZLGWK �WR HDFK VLGH IRU D GXDO V\VWHP��
1RWH WKDW D ORZ YDOXH PD\ LQFUHDVH WKH SLQJ UDWH�

0D[� DQJOH
/LPLWV WKH PD[LPXP EHDP SRVLWLRQLQJ DQJOH XVHG� 1RWH WKDW D
ORZ YDOXH PD\ LQFUHDVH WKH SLQJ UDWH�

*DLQ PHQX
7KH *DLQ FRPPDQGV JLYH WKH SRVVLELOLW\ IRU WUDQVFHLYHU DQG
ERWWRPGHWHFWRU JDLQ DGMXVWPHQW� 'XULQJ QRUPDO RSHUDWLRQ� PRVW
RI WKHVHSDUDPHWHUV DUHDXWRPDWLFDOO\ DGMXVWHGDFFRUGLQJ WRGHSWK
DQG ERWWRP FRQGLWLRQV�

� /RVV FRHII�
� )L[HG JDLQ
� 7[ SRZHU
� $'& KHDGURRP
� *DLQ FRUUHFWLRQ
� 2EOLTXH %6
� 1RUPDO %6

/RVV FRHIILFLHQW
7KLV LV WKHPHDQ DEVRUSWLRQ FRHIILFLHQW RI WKHZDWHU FROXPQZKLFK
LV W\SLFDOO\ ��� G%�NP LQ YHU\ GHHS ZDWHUV�

6HH GLVFXVVLRQ RI DEVRUSWLRQ FRHIILFLHQW YDULDWLRQ ZLWK
WHPSHUDWXUH� VDOLQLW\ DQG GHSWK LQ WKH (0 ��PHQX GHVFULSWLRQ�
UHIHU WR SDJH ���

)L[HG JDLQ
7KLV LV WKH DQDORJ JDLQ EHWZHHQ 79* DPSOLILHU DQG $�'
FRQYHUWHU� ,W LV DXWRPDWLFDOO\ DGMXVWHG E\ WKH V\VWHP LQ DXWRPRGH
DQG QR VHWWLQJ LV WKXV UHTXLUHG E\ WKH RSHUDWRU�
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7[ SRZHU

� 0D[
� ���� G%
� ���� G%
� 2II

7KH RXWSXW OHYHO RI WKH (0 ��PD\ EH UHGXFHG E\ �� RU �� G%ZLWK
UHVSHFW WR IXOO SRZHU RU WXUQHG FRPSOHWHO\ RII E\ VHWWLQJ WKLV
SDUDPHWHU� ,W LV VXJJHVWHG DOZD\V WR XVH IXOO SRZHU XQOHVV WKHUH LV
LQWHUIHUHQFH IURP WKH (0 �� WR RWKHU HTXLSPHQW ZKLFK D ORZHU
(0 �� SRZHU RXWSXW FRXOG DYRLG� ,I SRZHU LV UHGXFHG� LW ZLOO
XVXDOO\ EH QHFHVVDU\ WR ORFN WKH WUDQVPLW PRGH WR RQH QRUPDOO\
XVHG IRU GHHSHU ZDWHUV WKDQ DFWXDOO\ HQFRXQWHUHG�

$'& KHDGURRP

7KLV LV WKH GLIIHUHQFH EHWZHHQ VDWXUDWLRQ OHYHO DW WKH
DQDORJ��WR��GLJLWDO FRQYHUWHU LQSXWDQG WKHPHDQ VLJQDO OHYHO DW WKLV
SRLQW� 7KH $'& +HDGURRP PD\ EH GHFUHDVHG LI WKH ZHDWKHU LV
EDG� EXW VKRXOG XVXDOO\ EH OHIW DW WKH �� G% GHIDXOW YDOXH�

*DLQ FRUUHFWLRQ

7KH V\VWHP XVHV WKH JDLQ FRUUHFWLRQ WR LQFUHDVH WKH TXDOLW\ RI
UHDGLQJV IURP ZHDN ERWWRPV� 0DQXDO VHWWLQJ RI WKLV SDUDPHWHU
KDV QR HIIHFW�

2EOLTXH %6

7KLV LV WKH HVWLPDWHGEDFNVFDWWHULQJFRHIILFLHQWRI WKH VHDEHGZKHQ
WKH LQFLGHQW DQJOH LV QRW DW QRUPDO DQJOH� ,W LV DXWRPDWLFDOO\
DGMXVWHG E\ WKH V\VWHP LQ DXWR PRGH�

1RUPDO %6

7KLV LV WKH HVWLPDWHG EDFNVFDWWHULQJ FRHIILFLHQW RI WKH VHDEHG DW
QRUPDO LQFLGHQW DQJOH� ,W LV DGMXVWHG DXWRPDWLFDOO\ E\ WKH V\VWHP
LQ DXWR PRGH�
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'LVSOD\ PHQX
7KH'LVSOD\ FRPPDQGV DUH XVHG WR FKDQJH WKH JUDSKLF ZLQGRZV
GLVSOD\ VFDOLQJ� 1RWH WKDW WKH GLVSOD\ FDOFXODWLRQV DUH WLPH
FRQVXPLQJ DQG PD\ UHGXFH SLQJ IUHTXHQF\ DSSUHFLDEO\�
HVSHFLDOO\ LQ VKDOORZ ZDWHUV�

� $PS�SKDVH UHV�
� $PS VFDOH
� $PS VWDUW
� 3KDVH VFDOH
� 3KDVH VWDUW
� 7LPH VWDUW
� 6WDYH VFDOH
� 6WDYH VWDUW
� 5ROO VSDQ
� 5ROO FHQWHU
� 3LWFK VSDQ
� 3LWFK FHQWHU
� +HDYH VSDQ
� +HDYH FHQWHU

$PS � 3KDVH UHV

� 6DPSOHV
� $YHUDJHG
� 6WDYHV

6DPSOHV� %HDP $PSOLWXGH DQG 3KDVH GLVSOD\V KDYH KLJKHVW
UDQJH UHVROXWLRQ� L�H� D SL[HO HYHU\ ��� P �VKDOORZ� RU HYHU\ ��� P
�GHHS� LQ UDQJH� ,Q DGGLWLRQ� QRLVH OHYHOV EHIRUH ERWWRP DUH VKRZQ
LQ VWDYH GLVSOD\�

$YHUDJHG� $YHUDJHG DPSOLWXGH DQG SKDVH VDPSOHV DUH VKRZQ LQ
%HDP$PSOLWXGH DQG 3KDVH GLVSOD\VZLWK D SL[HO IRU HYHU\ IRXUWK
UDQJH VDPSOH�

6WDYH� 7KH %HDP $PSOLWXGH DQG 3KDVH GLVSOD\V DUH WXUQHG RII�
7KLV LV WKH UHFRPPHQGHG RSWLRQ LQ QRUPDO RSHUDWLRQ�

$PS VFDOH

7KH DPSOLWXGH VFDOH VHWV WKH DPSOLWXGH UDQJH ZLWKLQ DQ
LQGLYLGXDO FRORXU LQ WKH %HDP $PSOLWXGH GLVSOD\�

$PS VWDUW

6HOHFWV WKH DPSOLWXGH VLJQDO·V ORZHU OLPLW LQ WKH %HDP$PSOLWXGH
GLVSOD\� L�H� WKH ORZHVW YDOXH XVHG E\ WKHGDUNHVW EOXH FRORXU LQ WKH
GLVSOD\�

3KDVH VFDOH

7KH SKDVH VFDOH VHWV WKH SKDVH UDQJH ZLWKLQ DQ LQGLYLGXDO FRORXU
LQ WKH %HDP 3KDVH GLVSOD\�
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3KDVH VWDUW

6HOHFWV WKH SKDVH VLJQDO·V ORZHU OLPLW LQ WKH %HDP 3KDVH GLVSOD\�
L�H� WKH ORZHVW YDOXH XVHGE\ WKHGDUNHVW EOXH FRORXU LQ WKHGLVSOD\�

7LPH VWDUW
7KH VWDYH VWDUW GHWHUPLQHV RQ ZKLFK WUDQVFHLYHU GDWDJUDP WKH
6WDYH GLVSOD\ VWDUWV� 8VHG WR RIIVHW VWDYH GLVSOD\ VWDUW ZLWK UHVSHFW
WR ERWWRP�

6WDYH VFDOH
7KH VWDYH DPSOLWXGH VFDOH VHWV WKH DPSOLWXGH UDQJH ZLWKLQ DQ
LQGLYLGXDO FRORXU LQ WKH 6WDYH GLVSOD\�

6WDYH VWDUW
6HOHFWV WKH DPSOLWXGH VLJQDO·V ORZHU OLPLW LQ WKH 6WDYH GLVSOD\� L�H�
WKH ORZHVW YDOXH XVHG E\ WKH GDUNHVW EOXH FRORXU LQ WKH GLVSOD\�

5ROO VSDQ
7KH VSDQ RI WKH GLVSOD\DEOH UROO YDOXHV VKRZQ LQ WKH 958GLVSOD\�

5ROO FHQWHU
7KH UROO YDOXH LQ WKH FHQWUH RI WKH 958 GLVSOD\�

3LWFK VSDQ
7KH VSDQ RI WKH GLVSOD\DEOH SLWFK YDOXHV VKRZQ LQ WKH 958
GLVSOD\�

3LWFK FHQWHU
7KH SLWFK YDOXH LQ WKH FHQWUH RI WKH 958 GLVSOD\�

+HDYH VSDQ
7KH VSDQ RI WKH GLVSOD\DEOH KHDYH YDOXHV VKRZQ LQ WKH 958
GLVSOD\�

+HDYH FHQWHU
7KH KHDYH YDOXH LQ WKH FHQWUH RI WKH 958 GLVSOD\�

'DWD RXW PHQX
7KH 'DWD RXW PHQX FRPPDQGV GHWHUPLQH WKH W\SH RI GDWD VHQW
IURP WKH %RWWRP'HWHFWRU 8QLW WR WKH2SHUDWRU 8QLW DQG WKH 6RQDU
,PDJLQJ8QLW DV ZHOO DV ORFDO GDWD VWRUDJH RQ WKH %RWWRP'HWHFWRU
8QLW� ([FHSW IRU GDWD VWRUDJH� WKH 2SHUDWRU 8QLW GHWHUPLQHV GDWD
RXW ZKHQ LQ FRQWURO�

1RWH � 'DWD RXW PXVW EH VHW WR 2Q LI 6RQDU LPDJH DQG�RU (FKRJUDP GDWD DUH
WR EH VHQW IURP WKH %RWWRP 'HWHFWRU 8QLW�
� 6,8 GLVSOD\
� 6HQG HFKRJUDP
� (FKRJUDP GDWD
� 'LVN VWRUDJH
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6RQDU LPDJH ORJ
� 2II
� $PSOLWXGHV
� $PSV � SKDVH

&RQWUROV VHQGLQJ RI 6RQDU ,PDJH GDWD WR WKH 2SHUDWRU 8QLW IRU
ORJJLQJ�

6,8 GLVSOD\
� 2II
� µ5HDOµ 79*
� )ODW 79*

&RQWUROV VHQGLQJ RI 6RQDU ,PDJH GDWD WR WKH 6RQDU ,PDJLQJ 8QLW�
7KH 6RQDU ,PDJH GDWD DUH FRUUHFWHG IRU DYHUDJH DFURVVWUDFN
ERWWRP VORSH LI µ5($/µ 79* LV FKRVHQ� 1RWH WKDW WKH GDWD VHQW WR
WKH 2SHUDWRU 8QLW DUH DOZD\V XQFRUUHFWHG� L�H� WKH IODW ERWWRP
DVVXPSWLRQ LV XVHG IRU ORJJHG GDWD�

6HQG HFKRJUDP
&RQWUROV VHQGLQJ HFKRJUDP�VFRSH GDWD RI WKH VHOHFWHG EHDP
������� WR WKH2SHUDWRU8QLWZKHQQRW VHW WR � �]HUR�� 7KH(FKRJUDP
GDWD DUH WKH GDWDJUDPV IRU WKH 6FRSH RU (FKRJUDP GLVSOD\ RQ WKH
2SHUDWRU 8QLW�

(FKRJUDP GDWD
� $PS � SKDVH
� $PS � 4$
� 3KDVH�43
� 4$�43

6HOHFWV WKH FRQWHQWV RI WKH HFKRJUDP� 7KH GDWD LQ WKHVH GDWDJUDPV
PD\ EH FKRVHQ WR EH HLWKHU EHDP DPSOLWXGH DQG SKDVH
�$PS�SKDVH�� EHDP DPSOLWXGH DQG DYHUDJHG EHDP DPSOLWXGH
�$PS�4$�� RU SKDVH DQG DYHUDJHG SKDVH �3KDVH�43�� RU
DYHUDJHG EHDP DPSOLWXGH DQG SKDVH �4$�43��

'LVN VWRUDJH
� 2II
� 2Q

&RQWUROV VWRUDJHRI EHDPGDWD RQKDUGGLVN�+DUGGLVN LQVWDOODWLRQ
LV IRU .RQJVEHUJ 6LPUDG XVH RQO\�
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([W� VHQVRU PHQX
7KH ([W� 6HQVRU PHQX FRPPDQGV FRQWURO WKH XVH RI 9HUWLFDO
5HIHUHQFH8QLW �958� DQG9HORFLPHWHUXVHG WRPHDVXUH WKH VRXQG
VSHHG DW WKH WUDQVGXFHUV� $OO VHWWLQJV DUH GHWHUPLQHG E\ WKH
2SHUDWRU 8QLW ZKHQ LQ FRQWURO�
� 6RXQG YHORFLW\
� 9HORFLPHWHU
� 958 5ROO %LDV
� 958 3LWFK %LDV
� 958 'HOD\
� 0D[ 7[ SLWFK
� 0LQ 7[ SLWFK
� 0D[ 7[ KHDYH
� 958 5ROO
� 958 3LWFK
� 958 +HDYH

6RXQG YHORFLW\
7KLV LV D VRXQG VSHHG VHWWLQJ ZKLFK PD\ EH XVHG LQVWHDG RI WKDW
PHDVXUHG DW WKH WUDQVGXFHU IDFH E\ WKH VRXQG VSHHG SUREH�

9HORFLPHWHU
&KRRVH ,Q XVH WR GLVDEOH WKH VRXQG VSHHG SUREH DQG LQVWHDG XVH
WKH PDQXDOO\ VHW VRXQG VSHHG� 1RWH WKDW LI WKH SUREH LV QRW
ZRUNLQJ� WKLV SDUDPHWHU PXVW EH VHW WR 1RW XVHG DQG WKH FRUUHFW
VRXQG VSHHG DW WKH GHSWK RI WKH WUDQVGXFHU PXVW EH HQWHUHG LQ
([W� VHQVRU PHQX��!6RXQG VSHHG�

958 UROO ELDV
8VH WKLV FRPPDQG IRU FRUUHFWLRQ RI UROO GDWD IURP WKH YHUWLFDO
UHIHUHQFH XQLW�

958 SLWFK ELDV
8VH WKLV FRPPDQG IRU FRUUHFWLRQ RI SLWFK GDWD IURP WKH YHUWLFDO
UHIHUHQFH XQLW�

958 GHOD\
7KH YDOXH HQWHUHG KHUH LV WKH WLPH GHOD\ RI GDWD RXWSXW IURP WKH
YHUWLFDO UHIHUHQFH XQLW UROO PHDVXUHPHQW� 7KH HQWHUHG YDOXH
WRJHWKHU ZLWK WKH LQWHUQDO GHOD\ RI WKH (0 �� 7UDQVFHLYHU 8QLW LV
XVHGE\ WKH2SHUDWRU8QLW WR FRUUHFW WKHEHDPSRLQWLQJ DQJOH HUURU
GXH WR WKLV GHOD\�

0D[ 7[ SLWFK
7KH YDOXH HQWHUHG KHUH VHWV WKH PD[LPXPSLWFK WKH VKLS FDQ KDYH
�L�H� ERZ UDLVHG� IRU WKH (0 �� WR HPLW D SLQJ� 7KHPDLQ XVH RI WKLV
SDUDPHWHU LV WR DYRLG SLQJLQJ ZKHQ WKHUH LV DHUDWHG ZDWHU RQ WKH
WUDQVGXFHU IDFH�
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&RPPHQW� 1RWH WKDW WKLV VHWWLQJ VKRXOG EH XVHG ZLWK FDXWLRQ DV
D WRR ORZ VHWWLQJ PD\ FDXVH D ORZHU SLQJ UDWH RU ORVW SLQJV�

0LQ 7[ SLWFK

7KH YDOXH HQWHUHG KHUH GHWHUPLQHV WKH PLQLPXP SLWFK �L�H� ERZ
GHSUHVVHG� WKH VKLS FDQ KDYH IRU WKH (0 �� WR HPLW D SLQJ� 7KH
PDLQ XVH RI WKLV SDUDPHWHU LV WR DYRLG D WRR ODUJH FXUYDWXUH RI WKH
IRRWSULQW ZKHQ SLWFKLQJ LV H[FHVVLYH� $JDLQ� FDXWLRQ VKRXOG EH
XVHG� 6HH DERYH FRPPHQW�

0D[ 7[ KHDYH

7KH YDOXH HQWHUHG KHUH GHWHUPLQHV WKHPD[LPXP KHDYH �L�H� VKLS
UDLVHG� WKH VKLS FDQ KDYH IRU WKH (0 �� WR HPLW D SLQJ� 7KH PDLQ
XVH RI WKLV SDUDPHWHU LV WR DYRLG DHUDWHG ZDWHU ZKHQ SLQJLQJ�
$JDLQ� FDXWLRQ VKRXOG EH XVHG� 6HH DERYH FRPPHQW�

1RWH WKDW GHSHQGLQJ RQ 958 SRVLWLRQ� WKH PHDVXUHG KHDYH PD\
QRW EH D JRRGPHDVXUH RI WKH WUDQVGXFHU GHSWKZLWK UHODWLRQ WR VHD
VXUIDFH�

958 UROO

7KLV FRPPDQG HQDEOHV �FKRRVH ,Q XVH� RU GLVDEOHV �FKRRVH
1RW XVHG� LQSXW IURP WKH UROO VHQVRU�

958 SLWFK

7KLV FRPPDQG HQDEOHV �FKRRVH ,Q XVH� RU GLVDEOHV �FKRRVH
1RW XVHG� LQSXW IURP WKH SLWFK VHQVRU�

958 KHDYH

7KLV FRPPDQG HQDEOHV �FKRRVH ,Q XVH� RU GLVDEOHV �FKRRVH
1RW XVHG� LQSXW IURP WKH KHDYH VHQVRU�

6YHO RIIVHW

7KLV FRPPDQG LV XVHG WR DSSO\ D FRUUHFWLRQ WR WKH VRXQG VSHHG
VHQVRU�

%,7( PHQX
$ %XLOW��,Q 7HVW (TXLSPHQW �%,7(� V\VWHP LV LPSOHPHQWHG RQ WKH
%RWWRP'HWHFWRU 8QLW IRU WHVWLQJ RI 7UDQVFHLYHU 8QLW DQG UHVHWWLQJ
RI %'8 (WKHUQHW DGDSWHUV�

7KH %,7( FRPPDQGV GHVFULEHG KHUH DUH UHJDUGHG DV 2II��OLQH
%,7(� DV \RX PXVW LQLWLDWH WKH WHVWV ZLWK WKH HFKR VRXQGHU SLQJ
PRGH VHW WR 6LQJOH �L�H� RII��
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7KH (0 �� DOVR VXSSRUWV DQ 2Q��OLQH %,7( V\VWHP �GHVFULEHG LQ
VHFWLRQ %,7( WHVW SURJUDPV RQ SDJH ���� ZKLFK UHSRUWV IDLOXUHV
DQG HUURUV E\ GLVSOD\LQJ D PHVVDJH EHORZ WKH %RWWRP 'HWHFWRU
8QLW PHQX� $ OLVWLQJ RI WKHVH PHVVDJHV LV IRXQG DW (UURU � VWDWXV
PHVVDJH OLVWLQJ RQ SDJH ����

� 3LQJ RQFH
� 5XQ %,7( WHVW
� 5HVHW (1(7
� 'DWD VRXUFH
� $FWLYH EHDPV
� 6HFWRU IUHT�
� $XWR UHVWDUW
� %RWWRP ILOWHU

1RWH � 3ULRU WR VWDUWLQJ WKH %,7( SURJUDP� WKH 3LQJ PRGH��!6LQJOH �L�H� RII�
PXVW EH VHOHFWHG LQ WKH2SHUDWLRQ PHQX �VHH3LQJ PRGH RQ SDJH �����

3LQJ RQFH

$FWLYDWLQJ WKLV FRPPDQG ZLOO JLYH D VLQJOH SLQJ ZKHQ WKH SLQJ
PRGH LV LQ VLQJOH� ,W LV XVHG IRU WHVW SXUSRVHV RQO\�

5XQ %,7( WHVW
� 63%�
� 63%�
� 63%�
� 75,)�
� '$6$��%($0
� 5HF Z�7'
� 63%7;
� 5HF Q�7'
� 7[ $036
� 0263
� 63%�
� 63%�
� 63%�
� 75,)�
� 2GG (1(7
� (YHQ (1(7
� ([W (1(7

7KLV VHOHFWLRQ GHWHUPLQHV ZKLFK WUDQVFHLYHU HOHFWURQLFV DUH WR EH
WHVWHG� :KHQ WKH WHVW LV UXQ� D PHVVDJH ZLOO EH JLYHQ LQGLFDWLQJ
ZKHWKHU WKH WHVW LV SDVVHG RU IDLOHG� DQG WKH GLVSOD\ZLOO VKRZ WKH
WHVW GDWD UHFHLYHG IURP WKH 7UDQVFHLYHU 8QLW�

)RU IXUWKHU LQIRUPDWLRQ� SOHDVH UHIHU WR FKDSWHU %,7( WHVW
SURJUDPV RQ SDJH ����
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63%� �� �� 7HVWLQJ WKH 6LJQDO 3URFHVVRU %RDUGV����� (DFK WHVW LV UXQ
RQFH� 5HIHU WR SDUDJUDSK 6%3 WHVWV RQ SDJH ����
75,)�� 7HVWLQJ WKH 7UDQVFHLYHU ,QWHUIDFH ERDUG �� (DFK WHVW LV
UXQ RQFH� 5HIHU WR SDUDJUDSK 75,) WHVWV RQ SDJH 12 7$*�
'$6$��%($0� 7HVWLQJ WKH 'DWD 6DPSOLQJ ERDUG �'$6$� DQG
WKH %HDPIRUPHU ERDUG �%($0�� (DFK WHVW LV UXQ RQFH� 5HIHU WR
SDUDJUDSK '$6$��%($0 WHVW RQ SDJH ����
5HF Z�7'� 3UHDPSOLILHU DQG 'DWD $FTXLVLWLRQ PRGXOHV DUH
WHVWHG E\ WKLV VHOHFWLRQ� DQG WKH WHVW LV UXQ RQFH� 7KH JDLQ VHW
DVVXPHV WKH WUDQVGXFHUV WR EH FRQQHFWHG GXULQJ WKH WHVW� DQG DQ\
QRLVH XQGHU WKH VKLS·V KXOO PD\ WKHUHIRUH LQIOXHQFH WKH UHFHLYHG
GDWD� 5HIHU WR SDUDJUDSK 5HF Z�7' DQG 5HF Q�7' WHVWV RQ SDJH
12 7$*�
63%7;� 7HVWLQJ WKH 6LJQDO 3URFHVVRU %RDUG 7;� 7KH WHVW LV UXQ
RQFH� 5HIHU WR SDUDJUDSK 6%3 WHVWV RQ SDJH ����
5HF Q�7'� 3UHDPSOLILHU DQG 'DWD $FTXLVLWLRQ PRGXOHV DUH
WHVWHG E\ WKLV VHOHFWLRQ� DQG WKH WHVW LV UXQ RQFH� 7KH JDLQ VHW
DVVXPHV WKDW WKH WUDQVGXFHUV DUH QRW FRQQHFWHG GXULQJ WKH WHVW�
5HIHU WR SDUDJUDSK 5HF Z�7' DQG 5HF Q�7' WHVWV RQ SDJH
12 7$*�
7[ $PSV� 7KLV WHVW FKHFNV WKH DGGUHVVLQJ DQG RXWSXW IURP
WKH ��� WUDQVPLWWHU DPSOLILHUV� 7KH WHVW UXQV XQWLO D QHZFRPPDQG
LV VHOHFWHG� DQG WKH IURQW��PRXQWHG /('V RQ WKH 7UDQVGXFHU
,QWHUIDFH �7',17� PRGXOHV LQ WKH 7UDQVFHLYHU 8QLW ZLOO EH OLW
VHTXHQWLDOO\� 5HIHU WR SDUDJUDSK 7[ $PSV WHVW RQ SDJH ����
0263� 7KH 0RWLRQ 3URFHVVRU WHVW LV UXQ RQFH� 5HIHU WR
SDUDJUDSK 0263 WHVW RQ SDJH ����
63%� �� �� 7HVWLQJ WKH 6LJQDO 3URFHVVRU %RDUGV����� (DFK WHVW LV UXQ
RQFH� 5HIHU WR SDUDJUDSK 6%3 WHVWV RQ SDJH ����
75,)�� 7HVWLQJ WKH 7UDQVFHLYHU ,QWHUIDFH ERDUG �� (DFK WHVW LV
UXQ RQFH� 5HIHU WR SDUDJUDSK 75,) WHVWV RQ SDJH 12 7$*�
2GG (1(7� 7KLV RSWLRQ ZLOO LQLWLDWH D WHVW RQ WKH 2GG
(WKHUQHW ERDUG EHWZHHQ WKH 7UDQVFHLYHU ,QWHUIDFH � �75,)��
PRGXOH LQ WKH 7UDQVFHLYHU 8QLW DQG WKH 2GG (WKHUQHW PRGXOH LQ
WKH %RWWRP 'HWHFWRU 8QLW�
(YHQ (1(7� 7KLV RSWLRQ ZLOO LQLWLDWH D WHVW RQ WKH (YHQ
(WKHUQHW ERDUG EHWZHHQ WKH 7UDQVFHLYHU ,QWHUIDFH � �75,)��
PRGXOH LQ WKH 7UDQVFHLYHU 8QLW DQG WKH (YHQ (WKHUQHW PRGXOH LQ
WKH %RWWRP 'HWHFWRU 8QLW�
([W (1(7� 7KH H[WHUQDO (WKHUQHW ERDUG LQ WKH %RWWRP 'HWHFWRU
8QLW LV WHVWHG�

5HVHW (1(7
� 2GG 758
� (YHQ 758
� 238 �H[W��
� $OO
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5HVHWV WKH FKRVHQ (WKHUQHW ERDUG�V� LQ WKH %RWWRP 'HWHFWRU 8QLW�

'DWD VRXUFH

� 7UDQVFHLYU
� 6LPXODWRU
� 0HPRU\
� 'LVN EHDPV

7KLVPRGH LV XVHG IRU WHVW� HLWKHU RQ VWRUHGGDWD IURP WKH KDUG GLVN
RU PHPRU\ IRU VHHLQJ WKH HIIHFWV RI FKDQJLQJ SURFHVVLQJ
SDUDPHWHUV�

7KLV SDUDPHWHU PXVW EH LQ 7UDQVFHLYUPRGH LQ QRUPDO RSHUDWLRQ�
:KHQ WKH %276,0 ERDUG LV LQVHUWHG LQ WKH 7UDQVFHLYHU 8QLW� WKH
FKRLFH RI 6LPXODWRU ZLOO VHW DOO DIIHFWHG SDUDPHWHUV FRUUHFWO\ IRU
XVH RI WKLV ERDUG�

$FWLYH EHDPV

� (YHQ 	 RGG
� 2GG RQO\
� (YHQ RQO\
� 1RQH

,I HLWKHU WKH RGG RU HYHQ EHDPV DUH QRW ZRUNLQJ SURSHUO\� WKH\
PD\ EH GHDFWLYDWHG E\ VHWWLQJ WKLV SDUDPHWHU DFFRUGLQJO\� ,I DOO
EHDPV DUH GLVDEOHG �1RQH�� WKHQ (0 �� ZLOO MXVW SLQJ YHU\
TXLFNO\� EXW ZLWK QR SURFHVVLQJ RI UHWXUQV�

6HFWRU IUHT�

� 7HVW ����
� ���� N+]
� ���� N+]
� ���� N+]

7KH VHFWRU WUDQVPLW IUHTXHQF\ LV VHW WR ���� N+] IRU (0 ��6 DQG
SRUW V\VWHP RI (0 ��' LQ VKDOORZ PRGH� ���� N+] IRU VWDUERDUG
V\VWHP RI (0 ��' LQ VKDOORZ PRGH DQG ���� N+] LQ GHHS PRGH�
,Q 7HVW ����PRGH WKH IUHTXHQF\ ZLOO EH �� N+]� EXW ZLWKRXW DQ\
UHFHLYHU GLJLWDO ILOWHULQJ�

$XWR UHVWDUW

,I WKH ERWWRP WUDFNLQJ LV ORVW� D ERWWRP UHDFTXLVLWLRQ ZLOO VWDUW LI
$XWR UHVWDUW LV VHW WR(QDEOHG� ,I VHW WR'LVDEOHG� WKH HFKR VRXQGHU
ZLOO FRQWLQXH SLQJLQJ ZLWKRXW FKDQJLQJ GHSWK DFTXLVLWLRQ UDQJH�

%RWWRP ILOWHU

7KH %RWWRP 'HWHFWRU 8QLW UXQV D VSLNH ILOWHU WR DYRLG REYLRXVO\
ZURQJ GHWHFWLRQV� ,Q VKDOORZ ZDWHUV� WKLV PD\ FDXVH WKH ORVV RI
YHU\ VKDUS IHDWXUHV VXFK DV WKH WRS RI ODUJHZUHFNV� ,QFUHDVLQJ WKLV
SDUDPHWHU ZLOO UHGXFH WKH DPRXQW RI ILOWHULQJ�
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��� %XLOW��LQ WHVW HTXLSPHQW �%,7(�

%,7( WHVW SURJUDPV
:KHQ LQLWLDWLQJ D %,7( WHVW� D FRPPDQG GDWDJUDP LV VHQW IURP WKH
%RWWRP'HWHFWRU 8QLW WR WKH 7UDQVFHLYHU 8QLW� 7KH VRIWZDUH LQ WKH
7UDQVFHLYHU 8QLW ZLOO UHVSRQG WR WKH FRPPDQG� DQG LQLWLDWH WKH
YDULRXV %,7( WHVW SURJUDPV LQFOXGHG LQ WKH VRIWZDUH RQ WKH
YDULRXV FLUFXLW ERDUGV� 7KLV VRIWZDUH ZLOO UXQ KDUGZDUH WHVWV RQ
WKH FLUFXLWU\�

7KH %,7( UHVXOWV DUH UHWXUQHG WR WKH %RWWRP 'HWHFWRU 8QLW DV D
UHSO\ GDWDJUDP� 7KHVH GDWDJUDPV LQFOXGH LQIRUPDWLRQ RQ ZKDW
KDV EHHQ WHVWHG� DQG ZKDW NLQGV RI HUURUV� LI DQ\� ZHUH IRXQG�
7KHVH PHVVDJHV DUH LQWHUSUHWHG E\ WKH VRIWZDUH LQ WKH %RWWRP
'HWHFWRU 8QLW� DQG UHSRUWV DQG HUURU PHVVDJHV DUH LVVXHG�

7UDQVFHLYHU %,7( WHVWV �� 5HSO\ GDWDJUDP IRUPDW
7KH %,7( UHVXOWV IURP WKH 7UDQVFHLYHU 8QLW DUH UHWXUQHG DV
GDWDJUDPV ZLWK WKH IROORZLQJ IRUPDW�

:25' 180%(5 '$7$ &200(17

� ���� +HDGHU

� 7HVW QXPEHU

� %,7( VWDWXV

� �� �� %,7( GDWD

7KH %,7( VWDWXV ZRUG FRQWDLQV WKH VWDWXV FRGH IRU WKH DSSOLFDEOH
WHVW� 7KH VWDWXV ZRUG PD\ FRQWDLQ WKH IROORZLQJ GDWD�
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&217(17 ,17(535(7$7,21

� 2N

� (UURU VSHFLILHG LQ %,7( GDWD

� 'DWD QRW WHVWHG

� 7HVW UXQQLQJ� QR GDWD UHWXUQHG

� ,OOHJDO FRPPDQG UHFHLYHG DW 63%���

� ,OOHJDO WHVW QXPEHU UHFHLYHG DW 63%���

�� ,OOHJDO FRPPDQG UHFHLYHG DW 63%���

�� ,OOHJDO FRPPDQG UHFHLYHG DW 63%���

�� ,OOHJDO FRPPDQG UHFHLYHG DW 63%7;

�� 1R UHSO\ IURP 63%���

�� 1R UHSO\ IURP 63%���

�� 1R UHSO\ IURP 63%7;

7KH%,7(GDWDZRUG FRQWDLQV WKH HUURU FRGH IRU WKH DSSOLFDEOH WHVW�
7KH GDWD ZRUG PD\ FRQWDLQ WKH IROORZLQJ GDWD�

&217(17 ,17(535(7$7,21

� 2N

� (UURU

)))) 1RW DSSOLFDEOH

63% WHVWV
7KH %,7( GDWD IRU WKH VHYHQ 63% WHVWV �63%���� DQG 63%7;� LV DV
IROORZV�
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:25' 180%(5 3$57 7(67('

� 5$0 QH[W 63%

� 5$/8� 6(4

� 0$&

� 'LYLVLRQ

� 0DLQ PHPRU\

� 'XDO SRUW 5$0

� (3520

� 7DEOH 5$0

�� \\�PP m��3URJUDP

�� GG�YY m��3URJUDP

�� \\�PP (35206

�� GG�YY (35206

�� �� �� 6SDUH

:RUGV�� WKURXJK�� FRQWDLQ WKH<HDU �\\��0RQWK �PP��'DWH �GG�
DQG 9HUVLRQ �YY� RI WKH m��SURJUDP DQG WKH (3520 VRIWZDUH�

75,) WHVWV
7KH %,7( GDWD IRU WKH 7UDQVFHLYHU ,QWHUIDFH �75,)� WHVWV �75,)�
DQG 75,)�� DUH DV IROORZV�

:25' 180%(5 3$57 7(67('

� 0DLQ 5$0

� (WKHUQHW 5$0

� 0263 ,�) 5$0

� �� �� 6SDUH

,Q RUGHU WR WHVW WKHVH 5$0 IXQFWLRQV� PRVW RI WKH FLUFXLWU\ RQ WKH
7UDQVFHLYHU ,QWHUIDFH �75,)� ERDUG LV XWLOL]HG� +RZHYHU� WKH %,7(
WHVW ZLOO QRW WHVW DOO IXQFWLRQV� VXFK DV WKH 79* JHQHUDWLRQ DQG WKH
VHULDO LQSXW DQG RXWSXW OLQHV�
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'$6$��%($0 WHVW

7KH %,7(GDWD IRU WKH'DWD 6DPSOLQJ DQG %HDPIRUPHU ERDUGV WHVW
�'$6$��%($0� LV DV IROORZV�

:25' 180%(5 3$57 7(67('

� 7HVW � ���$$�

� 7HVW � �$$���

� �� �� 6SDUH

7KH '$6$��%($0 WHVW XVHV D NQRZQ GDWD ZRUG DV LQSXW WR WKH
'DWD 6DPSOLQJ �'$6$� ERDUG DV UHIHUHQFH� 7ZR GLIIHUHQW ZRUGV
DUH XVHG� ��$$K LQ WKH ILUVW WHVW DQG $$��K LQ WKH VHFRQG� 7KLV
PHDQV WKDW WKH WHVW LV UXQ WZLFH� 7KH SURFHVVLQJ RI WKH NQRZQGDWD
LV FKHFNHG E\ WKH VLJQDO SURFHVVRUV� DQG WKH %,7( UHVXOWV DUH
UHWXUQHG WR WKH %RWWRP 'HWHFWRU 8QLW LQ WKH WHOHJUDP IRUPDW
VKRZQ DERYH�

5HF Z�7' DQG 5HF Q�7' WHVWV

7KH %,7( GDWD IRU WKH 3UHDPSOLILHU DQG 'DWD $FTXLVLWLRQ ERDUGV
WHVWV �5HF Z�7' DQG 5HF Q�7'� DUH DV IROORZV�

:25' 180%(5 3$57 7(67('

� 6WDYH � 3KDVH

� 6WDYH � $PSOLWXGH

� 6WDYH � 3KDVH

� 6WDYH � $PSOLWXGH

���� ����

���� ����

�� 6WDYH �� 3KDVH

�� 6WDYH �� $PSOLWXGH

�� �� �� 6SDUH

7KH 5HF WHVW XVHV D �� N+] WHVW VLJQDO ZLWK NQRZQ DPSOLWXGH WR
FKHFN WKH 9&$�� SUHDPSOLILHU ERDUGV DQG WKH 'DWD $FTXLVLWLRQ
�'$4� ERDUGV�
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7KH WHVW VLJQDO LV LVVXHGE\ WKH'DWD6DPSOLQJ �'$6$�ERDUG LQ WKH
7UDQVFHLYHU 8QLW� DQG LV LQSXW WR DOO WKH SUHDPSOLILHU FKDQQHOV LQ
WKH 3UHDPSOLILHU 8QLW� 7KH WHVW VLJQDO LV SURFHVVHG E\ WKH IRXU
'$4 ERDUGV� DQG WKH UHVXOWLQJ GDWD LV LQWHUSUHWHG E\ WKH VLJQDO
SURFHVVRUV� 7KH %,7( UHVXOW UHWXUQHG WR WKH %RWWRP 'HWHFWRU 8QLW
LV DV VKRZQ DERYH� $V WKH WUDQVGXFHU ZLOO ORDG WKH SUHDPSOLILHU
ZKHQ FRQQHFWHG� WKH WHVW Z�7' DQG Q�7' VKRXOG EH FKRVHQ
DFFRUGLQJ WRZKHWKHU RU QRW WKH WUDQVGXFHU LV FRQQHFWHG�1RWH WKDW
D GHIHFWLYH WUDQVGXFHU ZLOO WR VRPH GHJUHH DIIHFW WKH UHVXOW RI WKH
WHVW�

:KHQ WKH 5HF WHVW LV UXQ� WKH GDWD FROXPQ IURP WKH DERYH WDEOH LV
SUHVHQWHG LQ WKH JUDSKLFZLQGRZ DV IRXU YHUWLFDO URZV �5RZV �����
ZLWK URZ � WR WKH OHIW� ZLWK �� OLQHV LQ HDFK� 5RZ � UHSUHVHQWV WKH
SKDVH YDOXHV IURP WKH RGG VWDYHV ��� � �� �� HWF��� ZKLOH 5RZ �
UHSUHVHQWV WKH DPSOLWXGH YDOXHV IURP WKH VDPH VWDYHV�

5RZ � UHSUHVHQWV WKH SKDVH YDOXHV IURP WKH HYHQ VWDYHV ��� �� �� ��
HWF��� ZKLOH 5RZ � UHSUHVHQWV WKH DPSOLWXGH YDOXHV IURP WKH VDPH
VWDYHV�

7KH PHDQ SKDVH LV GLVSOD\HG DW WKH ERWWRP RI 5RZ ��

7KH VRIWZDUH LQ WKH %RWWRP 'HWHFWRU 8QLW ZLOO FKHFN WKH GDWD
UHWXUQHG IURP WKH 7UDQVFHLYHU 8QLW� DQG VHH LI WKH SKDVH DQG
DPSOLWXGH IRU HDFK VWDYH DUH ZLWKLQ WKH SUHVHW OLPLWV� :KHQ DQ
HUURU LV IRXQG� WKH DSSOLFDEOH YDOXH LV GLVSOD\HG LQ UHG RQ WKH
VFUHHQ�

7KH �� VWDYHV DUH SURFHVVHG DV IROORZV�

� 3UHDPSOLILHU FKDQQHOV

�� 6WDYHV � WKURXJK �� 9&$�� SUHDPSOLILHU ERDUG 1R��

�� 6WDYHV �� WKURXJK �� 9&$�� SUHDPSOLILHU ERDUG 1R��

� 'DWD DFTXLVLWLRQ FKDQQHOV

�� 6WDYHV � WKURXJK �� '$4�

�� 6WDYHV �� WKURXJK �� '$4�

�� 6WDYHV �� WKURXJK �� '$4�

�� 6WDYHV �� WKURXJK �� '$4�

7[ $PSV WHVW
7KH 7[ $PSV WHVW ZLOO QRW JHQHUDWH %,7( GDWD IURP WKH
7UDQVFHLYHU8QLW� EXWRQO\ DPHVVDJH WR VD\ WKDW WKH WHVW LV UXQQLQJ�
7KH WHVW LV D VHTXHQWLDO SLQJLQJ RQH��E\��RQH RI WKH ��� WUDQVPLWWHU
DPSOLILHUV� DQG PD\ EH REVHUYHG RQ WKH /('V LQ WKH 7UDQVFHLYHU
8QLW�

0263 WHVW
7KH %,7( GDWD IRU WKH 0RWLRQ 3URFHVVRU �0263� WHVW DUH DV
IROORZV�
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����������'

:25' 180%(5 3$57 7(67('

� 0263 5$0

� 75,)� 5$0

� 75,)� 5$0

� \\� PP 0263 VZ

� GG� YY 0263 VZ

� �� �� 6SDUH

7KH 0263 5$0 WHVWV WKH PHPRU\ RQ WKH 0263 FLUFXLW ERDUG�

7KH 75,)��� 5$0 WHVWV WKHPHPRU\ RQ WKH 75,) ERDUGV DQG WKXV
DOVR WKH FRPPXQLFDWLRQ EHWZHHQ WKH 0263 DQG 75,) FLUFXLW
ERDUGV�

:RUGV QXPEHU ���� FRQWDLQ WKH VRIWZDUH YHUVLRQV DV LQGLFDWHG
DERYH�

([W� (1(7 WHVW
7KH (WKHUQHW WHVWV UXQ E\ WKH %RWWRP'HWHFWRU 8QLW RQ LWV (WKHUQHW
LQWHUIDFH ERDUGV ZLOO RQO\ UHVXOW LQ HUURU PHVVDJHV DQG QR IXUWKHU
HUURU GDWD LI D IDXOW LV GHWHFWHG�



.RQJVEHUJ 6LPUDG (0 ��

��� �������'

(UURU � VWDWXV PHVVDJH OLVWLQJ
7KH IROORZLQJ HUURU PHVVDJHV PD\ EH GLVSOD\HG LI D IDXOW LV
GHWHFWHG� (DFK HUURU FRGH PD\ EH IROORZHG E\ DQ HUURU QXPEHU�
:KHQ UHSRUWLQJ DQ HUURU WR .RQJVEHUJ 6LPUDG� SOHDVH UHSRUW WKLV
QXPEHU�

1RWH � 5XQ��WLPH HUURUV ZLOO UHVXOW LQ D UHMHFWHG SLQJ� ,I DQ (WKHUQHW HUURU
SHUVLVWV IRU VHYHUDO SLQJV� D KDUG UHVHW RI WKH LQWHUIDFH ERDUG LV
DXWRPDWLFDOO\ LQLWLDWHG E\ WKH V\VWHP�

2II��OLQH 758 WHVW HUURU PHVVDJHV
� 63%� �RGG EHDPV� 2.
� 63%� �RGG EHDPV� 2.
� 63%� �RGG EHDPV� 2.
� 75,)� �RGG EHDPV� 2.
� '$6$�%($0 �RGG EPV� 2.
� 3UHDPSV�'$4 �RGG� 2.
� 63%7; 2.
� 7[ WDEOH 5$06 2.
� 7[ DPS WHVW UXQQLQJ
� 0263 2.
� 63%� �HYHQ EHDPV� 2.
� 63%� �HYHQ EHDPV� 2.
� 63%� �HYHQ EHDPV� 2.
� 75,)� �HYHQ EHDPV� 2.
� '$6$�%($0 �HYHQ EPV� 2.
� 3UHDPSV�'$4 �HYHQ� 2.
� 63%� )DLOHG
� 63%� )DLOHG
� 63%� )DLOHG
� 63%� )DLOHG
� 63%� )DLOHG
� 63%� )DLOHG
� '$6$�%($0 )DLOHG
� 3UHDPSV�'$4 )DLOHG
� 63%7; )DLOHG
� 7[ WDEOH 5$06 )DLOHG
� 0263 )DLOHG
� 75,)� )DLOHG
� 75,)� )DLOHG
� 8QNQRZQ 758 UHWXUQ

2II��OLQH (WKHUQHW WHVW HUURU PHVVDJHV
� 2GG EHDPV (1(7 2.
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� (YHQ EHDPV (1(7 2.
� 2SFRP (1(7 2.
� 2GG (1(7 IDLOHG
� (YHQ (1(7 IDLOHG
� 2SFRP (1(7 IDLOHG

2Q��OLQH %,7( HUURU PHVVDJHV
� 63%��� HUURU
� 63%��� HUURU
� 63%7; HUURU
� 7;� )XVH HUURU
� 7;� )XVH HUURU
� 7;� )XVH HUURU
� 7;� )XVH HUURU
� 7;� )XVH HUURU
� 7;� )XVH HUURU
� 7; 9ROWDJH +,
� 7; 9ROWDJH /2
� 2GG (1(7 IDLOHG
� (YHQ (1(7 IDLOHG
� 2SFRP (1(7 IDLOHG
� (1(7 5HVHW �758 RGG�
� (1(7 5HVHW �758 HYHQ�
� (1(7 5HVHW �238�
� 238 /$1 5; HUURU
� 238 /$1 7; HUURU
� 8QNQRZQ HUURU QR�
� 238 FORFN HUURU
� 3RUW %'8 FORFN HUURU
� %'8 FORFN UHVHW
� /RFDO FORFN
� 238 FORFN
� 6WDUERDUG FORFN VHW



.RQJVEHUJ 6LPUDG (0 ��
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� 7(&+1,&$/ 63(&,),&$7,216

��� ,QWURGXFWLRQ
7KLV FKDSWHU SUHVHQWV WKHPDLQ WHFKQLFDO VSHFLILFDWLRQV IRU WKH (0
�� PXOWLEHDP HFKR VRXQGHU�

1RWH WKDW WKH VSHFLILFDWLRQV PD\ EH DOWHUHG ZLWKRXW SULRU
ZDUQLQJ�



2SHUDWRU PDQXDO

����������'

��� 3RZHU VXSSO\ VSHFLILFDWLRQV
2SHUDWLRQDO YROWDJH DQG IUHTXHQF\�

0DLQV YROWDJH ��� 9DFá��� ���SKDVH ��� WR �� +]�� � � � � � � � � �

$ ��$ VLQJOH SKDVH VXSSO\ LV UHTXLUHG IRU WKH 7UDQVFHLYHU 8QLW�
ZKLOH D ��$ VLQJOH SKDVH VXSSO\ LV UHTXLUHG IRU WKH 3UHDPSOLILHU
8QLW� 2QH ��$ VLQJOH SKDVH VXSSO\ LV UHTXLUHG IRU WKH RSHUDWRU
FRQVROHV� $OO IXVHV PXVW EH VORZ��EORZ�

)RU GXDO (0 �� V\VWHPV� WKH VLQJOH SKDVH VXSSO\ OLQHV IRU WKH
7UDQVFHLYHU DQG 3UHDPSOLILHU 8QLWV PXVW EH GXSOLFDWHG�

$FFHSWDEOH WUDQVLHQWV�

6KRUW WLPH �PD[ � VHF� á���� �� �� �� +]� � � � � � � � � � � � � � � � � � � �

6SLNHV �PD[ ��³V� � ���� 9� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

3RZHU LQWHUUXSWV�

%DFNXS PHPRU\ LV LPSOHPHQWHG LQ WKH 2SHUDWRU 8QLW� 0HQX
VHWWLQJV DQG VRXQG YHORFLW\ SURILOH DUH VWRUHG LQ EDFNXS PHPRU\
VR RSHUDWLRQ FDQ FRQWLQXH DIWHU SRZHU LQWHUUXSWLRQ� +RZHYHU� WKH
V\VWHP PXVW EH PDQXDOO\ UHVWDUWHG�

2YHUDOO SRZHU UHTXLUHPHQWV �PD[LPXP��

6LQJOH GLVSOD\ RSHUDWRU FRQVROHV ��� 9DF ��� 9$� � � � � � � � � � � � �

'XDO GLVSOD\ RSHUDWRU FRQVROHV ��� 9DF ��� 9$� � � � � � � � � � � � � �

(0 �� 7UDQVFHLYHU 8QLW ��� 9DF ��� 9$� � � � � � � � � � � � � � � � � � � �

(0 �� 3UHDPSOLILHU 8QLW ��� 9DF ��� 9$� � � � � � � � � � � � � � � � � � �



.RQJVEHUJ 6LPUDG (0 ��

��� �������'

��� (QYLURQPHQWDO VSHFLILFDWLRQV
6WDQGDUGV�

(0& 1RLVH HPLVVLRQ� (1����� �&ODVV $�� � � � � � � � � � � � � � � � � � �

(0& 1RLVH LPPXQLW\� YROWDJH VSLNHV� (1������ � � � � � � � � � � � �

(QYLURQPHQW�

2SHUDWLQJ WHPSHUDWXUH� VRQDU URRP� � WR ��� &� � � � � � � � � � � � � �

2SHUDWLQJ WHPSHUDWXUH� RSHUDWLQJ URRP� � WR ��� &� � � � � � � � � �

6WRUDJH WHPSHUDWXUH� ���� WR ���� &� � � � � � � � � � � � � � � � � � � � � � � �

6RQDU URRP KXPLGLW\� 8S WR ��� �QRQ��FRQGHQVLQJ�� � � � � � � � �

2SHUDWLQJ URRP KXPLGLW\� 8S WR ��� �QRQ��FRQGHQVLQJ�� � � � �

+XPLGLW\ UHTXLUHPHQWV ZLOO GHSHQG RQ FXVWRPHU UHTXLUHPHQWV�
1RUPDO VSHFLILFDWLRQ LV XS WR ��� QRQ��FRQGHQVLQJ�

9LEUDWLRQ�

� �� �� +]� á ���� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� �� �� +]� á ���� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� �� �� +]� á ���� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� �� �� +]� á ���� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� �� �� +]� á ����� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6KRFN�

&DELQHWV Z�VKRFN DEVRUEHUV� ��J KDOI SHULRG VLQH� � � � � � � � � � �

'XUDWLRQ� � PV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

1RWH � 7R H[WHQG WKH OLIHWLPH RI WKH HTXLSPHQW� WKH VRQDU URRP VKRXOG EH
HTXLSSHG ZLWK VXIILFLHQW YHQWLODWLRQ DQG WKH WHPSHUDWXUH VKRXOG QRW EH
WRR KLJK �L�H� QRW ! ���&� IRU ORQJ SHULRGV RI WLPH�
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����������'

��� 3K\VLFDO GLPHQVLRQV

,QWURGXFWLRQ
7KH IROORZLQJ SDJHV FRQWDLQ WKHPDMRU SK\VLFDO GLPHQVLRQV RI WKH
XQLWV�

1RWH � $OO GLPHQVLRQV DUH JLYHQ H[FOXGLQJ PRXQWLQJ DUUDQJHPHQWV VXFK DV
VKRFN DEVRUEHUV� HWF� 1RUPDO DUUDQJHPHQWV IRU WKHVH� LQFOXGLQJ
GLPHQVLRQV� DUH VKRZQ LQ WKH GUDZLQJV HQFORVHG� 1RWH DOVR WKDW ZKHQ
ILWWLQJ WKH XQLWV� GXH VSDFH PXVW EH SURYLGHG IRU WKH FDEOHV� 'LPHQVLRQV
PD\ YDU\ VOLJKWO\ ZLWK GHJUHH RI HQYLURQPHQWDO SURWHFWLRQ RIIHUHG�



.RQJVEHUJ 6LPUDG (0 ��
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6LQJOH GLVSOD\ RSHUDWRU FRQVROH
3K\VLFDO VL]H + ���� [ : ��� [ ' ���� PP� � � � � � � � � � � � � � � � � �

:HLJKW ��� NJ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

0DWHULDO $OXPLQXP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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508

66.5

15
5.

5
21

7

ø9.0(8x)

COMPUTER

508

700
540

166
255
388

477

ø9.0(8x)

All dimensions in mm.

AIR FILTER
AND INLET

380.0
1207.0

95
.0

12
15

AIR
OUTLET

73
3.

0

12
81

.0
13

80
.0

77
7.

0

20
8.

0

140.0
187.0

540.0
1070

111.0

296

8

(CD490)

)LJXUH �� 6LQJOH GLVSOD\ RSHUDWRU FRQVROH
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'XDO GLVSOD\ RSHUDWRU FRQVROH
3K\VLFDO VL]H + ���� [ : ��� [ ' ���� PP� � � � � � � � � � � � � � � � � �

:HLJKW ��� NJ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

0DWHULDO $OXPLQXP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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AIR FILTER/INLET

477
388
255
166

ø9.0(8x)

FILTER SHELF

508
540
635

508

All dimensions in mm

66.5

15
5.

5

21
7

ø9.0(8x)

92.5 375.5

1070

540

69
0

73
4

17
54

AIR OUTLET

CABLE INLET/OUTLET

18
56

17
94

8

(CD489)

)LJXUH �� 'XDO GLVSOD\ RSHUDWRU FRQVROH
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(0 �� 7UDQVFHLYHU 8QLW
+HLJKW ���� PP � �� PP �OLIWLQJ EROWV�� � � � � � � � � � � � � � � � � � � �

:LGWK ��� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

'HSWK ��� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

:HLJKW ��� NJ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

0DWHULDO 6WHHO� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



2SHUDWRU PDQXDO

����������'

(0 �� 3UHDPSOLILHU 8QLW
+HLJKW ��� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

:LGWK ��� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

'HSWK ��� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

:HLJKW �� NJ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

0DWHULDO $OXPLQXP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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ø11
16 Holes

190
82

.5
190140

600.00

All dimensions in mm.
�&'����$������������

15 15

)LJXUH �� (0 �� 3UHDPSOLILHU 8QLW



2SHUDWRU PDQXDO

����������'

8
2

.5
8

2
.5

85
0

82
5

60
0

95
466

All dimensions in mm. (CD1967B/830-056889)

Air inlet

Air outlet

Cables

100

)LJXUH �� (0 �� 3UHDPSOLILHU 8QLW



.RQJVEHUJ 6LPUDG (0 ��
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��� 7UDQVGXFHU DUUD\

7UDQVPLWWHU WUDQVGXFHU DUUD\
7KH VSHFLILFDWLRQV DUH YDOLG IRU ERWK PRXQWLQJ IUDPH DQG
WUDQVGXFHU PRGXOHV�

+HLJKW ��� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

:LGWK ��� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

/HQJWK ���� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

:HLJKW�

�� 0RXQWLQJ IUDPH ��� NJ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� $UUD\ PRGXOHV ��� NJ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� 7RWDO ���� NJ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

5HFHLYHU WUDQVGXFHU DUUD\
7KH VSHFLILFDWLRQV DUH YDOLG IRU ERWK PRXQWLQJ IUDPH DQG
WUDQVGXFHU PRGXOHV�

+HLJKW ��� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

:LGWK ��� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

/HQJWK ���� PP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

:HLJKW�

�� 0RXQWLQJ IUDPH ��� NJ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� $UUD\ PRGXOHV ��� NJ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� 7RWDO ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� &RPPHUFLDO LWHPV
6HH PDQXIDFWXUHU·V PDQXDOV IRU GDWD RQ GHOLYHUHG SHULSKHUDOV
VXFK DV SULQWHUV DQG SORWWHUV�
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��� &RPSXWHUV DQG H[WHUQDO LQWHUIDFHV

2SHUDWRU 8QLW

7HFKQRORJ\
3URFHVVRU ,QWHO ������ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6RIWZDUH VWRUDJH ���� LQFK IORSS\ GLVN� � � � � � � � � � � � � � � � � � � � � �

'LVSOD\ W\SH ��µ LQFK 9*$� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$YDLODEOH LQWHUIDFHV
'DWD RXW (WKHUQHW�56������ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

3RVLWLRQLQJ V\VWHP 56������ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6RXQG YHORFLW\ SURILOH SUREH 56������ � � � � � � � � � � � � � � � � � � � � � �

([WHUQDO FORFN 56������ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7UDFN SORWWHU 56������ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

%RWWRP 'HWHFWRU 8QLW

7HFKQRORJ\
3URFHVVRU ,QWHO ������ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6RIWZDUH VWRUDJH ���� LQFK IORSS\ GLVN� � � � � � � � � � � � � � � � � � � � � �

'LVSOD\ W\SH 9*$� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$YDLODEOH LQWHUIDFHV
7UDQVPLW (QDEOH LQSXW 6HULDO OLQH &76� � � � � � � � � � � � � � � � � � � � � � �

7UDQVPLW 5HDG\ RXWSXW 6HULDO OLQH 576� � � � � � � � � � � � � � � � � � � � � �
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��� 3HUIRUPDQFH VSHFLILFDWLRQV

5HFHLYH WUDQVGXFHU
1XPEHU RI PRGXOHV �� �HDFK ZLWK �� HOHPHQWV�� � � � � � � � � � � � � �

1XPEHU RI FDEOHV �� ��� FRD[LDO FDEOHV LQ HDFK �� �� DUH XVHG�� � �

7\SH RI HOHPHQWV &LUFXODU &HUDPLF� � � � � � � � � � � � � � � � � � � � � � � � �

(OHPHQW VHQVLWLYLW\ ����� G%�9 UHO� �³3D� � � � � � � � � � � � � � � � � � � �

,PSHGDQFH �� RKP UHVLVWLYH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

)UHTXHQF\ �� N+]� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

%DQGZLGWK � N+]� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7UDQVPLW WUDQVGXFHU
1XPEHU RI PRGXOHV �� �HDFK ZLWK �� HOHPHQWV�� � � � � � � � � � � � � �

1XPEHU RI FDEOHV �� ��� FRD[LDO FDEOHV LQ HDFK�� � � � � � � � � � � � � � �

7\SH RI HOHPHQWV &LUFXODU &HUDPLF� � � � � � � � � � � � � � � � � � � � � � � � �

,PSHGDQFH �� RKP UHVLVWLYH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

)UHTXHQF\ �� N+]� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

%DQGZLGWK � N+]� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7UDQVPLWWHU
1XPEHU RI FKDQQHOV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

0D[LPXP SRZHU RXWSXW SHU FKDQQHO �� :� � � � � � � � � � � � � � � � �

)UHTXHQF\ �� N+]� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7RWDO SRZHU RXWSXW �HOHFWULFDO� �� N:� � � � � � � � � � � � � � � � � � � � � � �

5HGXFHG SRZHU ���� G% RU ���� G%� � � � � � � � � � � � � � � � � � � � � � � � � �

6RXUFH OHYHO�

�� 6KDOORZ ��� G%� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� 'HHS ��� G%� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

3XOVH OHQJWK�

�� 6KDOORZ � PV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� 'HHS �� PV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

(OHFWURQLF VWDELOL]DWLRQ�

�� 5ROO á���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� 3LWFK á���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

%HDPZLGWK�

�� )RUH��DQG��DIW ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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$WKZDUWVKLS�

�� (0 ��6 ��������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� (0 ��' ��������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6LGH OREHV ����� G%� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

5HFHLYHU
1XPEHU RI FKDQQHOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

%DQGZLGWK �DQDORJXH� ��� N+]� � � � � � � � � � � � � � � � � � � � � � � � � � � �

*DLQ FRQWURO�

�� 3URJUDPPDEOH 7LPH 9DULHG *DLQ �79*� �� G%� � � � � � � � � �

�� )L[HG JDLQ UHGXFWLRQ � WR �� G% LQ � G% VWHSV� � � � � � � � � � �

�� 0D[LPXP WRWDO JDLQ ��� G%� � � � � � � � � � � � � � � � � � � � � � � � � �

5DQJH VDPSOH UDWH�

�� 6KDOORZ �� FP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� 'HHS ��� FP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

1XPEHU RI EHDPV SHU SLQJ

�� (0 ��6 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� (0 ��' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

%HDPZLGWK�

�� )RUH��DQG��DIW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� $WKZDUWVKLSV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6LGH OREHV ����� G%� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

(OHFWURQLF UROO VWDELOL]DWLRQ á���� � � � � � � � � � � � � � � � � � � � � � � � � � �
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� '$7$*5$0 )250$76

��� ,QWURGXFWLRQ
7KH FRPPXQLFDWLRQ EHWZHHQ WKH (0 PXOWLEHDP HFKR VRXQGHU
DQG H[WHUQDO GHYLFHV LV SHUIRUPHG WKURXJK DQ LQWHUFKDQJH RI
GDWDJUDPV� 7KHVH GDWDJUDPV DUH GHVFULEHG LQ WKLV GRFXPHQW�

7KH IROORZLQJ GDWDJUDP W\SHV DUH LQFOXGHG�

� 2XWSXW GDWDJUDPV
'DWDJUDPV JHQHUDWHG E\ WKH HFKR VRXQGHU�

� 3RVLWLRQ LQSXW
'DWD UHFHLYHG IURP H[WHUQDO SRVLWLRQLQJ V\VWHPV�

� ([WHUQDO FORFN LQSXW
'DWD UHFHLYHG IURP H[WHUQDO WLPLQJ JHQHUDWRUV�

� 6RXQG VSHHG LQSXW
0HDVXUHG GDWD XSORDGHG IURP D VRXQG VSHHG SURILOH SUREH RU
VRXQG VSHHG SURILOHV SUHSDUHG RQ DQ H[WHUQDO FRPSXWHU�

� 5HPRWH UHTXHVW LQSXW

��� 'HVFULSWLRQ RI WKH GDWDJUDPV
7KH PHVVDJH SDUW RI WKH GDWDJUDP LV GLYLGHG LQWR VHYHUDO GDWD
ILHOGV� HDFK FRQVLVWLQJRI RQHRUPRUHGDWDE\WHV� 7KHPHVVDJHSDUW
LV GHVFULEHG DFFRUGLQJ WR WKLV IRUP�

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

0HVVDJH FRQWHQWV DQG GHILQLWLRQV
� 'HVFULSWLRQ �� 6KRUW��IRUP GHVFULSWLRQ RI D GDWD ILHOG�

� 5HV �� 5HVROXWLRQ

� 8QLWV

'HILQHV KRZ WR LQWHUSUHW WKH FRQWHQWV RI D GDWD ILHOG� 7KH
FRQWHQWV DUH GHVFULEHG HLWKHU E\ IXQFWLRQ RU E\ XQLWV RI
PHDVXUHPHQW� $ ILHOG PD\ FRQWDLQ RQH RU PRUH XQLWV�

� )RUPDW

'HILQHV WKH FRGLQJ RI HDFK XQLW� 7ZR FRGLQJ PHWKRGV DUH
XVHG� $6&,, DQG %LQDU\�
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1RWH � 7KLV GRFXPHQW XVHV D QXPEHU DQG D ORZHU FDVH K WR GHVFULEH D
KH[DGHFLPDO YDOXH�
([DPSOH� ��K LV HTXDO WR � LQ KH[DGHFLPDO UHSUHVHQWDWLRQ�

�� $6&,, �$PHULFDQ 6WDQGDUG &RGH IRU ,QIRUPDWLRQ
,QWHUFKDQJH�
¾ %\WH RUGHULQJ
$6&,, YDOXHV DUH WUDQVPLWWHG ZLWK WKHPRVW VLJQLILFDQW E\WH
ILUVW� IRU H[DPSOH��
7UDQVPLWWHG YDOXH ����  ��K��K��K��K

%\WH �� ��K
%\WH �� ��K
%\WH �� ��K
%\WH �� ��K

¾ 6LJQHG � XQVLJQHG YDOXHV
$6&,, QXPHULF YDOXHV PD\ EH VLJQHG RU XQVLJQHG� $
VLJQHG YDOXH KDV D � �SRVLWLYH� RU D �� �QHJDWLYH� LQ LWV ILUVW
E\WH� 7KH YDOXH LV VLJQHG LI WKH WDEOH ILHOG YDOLG UDQJH
LQFOXGHV ERWK SRVLWLYH DQG QHJDWLYH YDOXHV�

¾ 'HFLPDOV
$6&,, QXPHULF YDOXHV PD\ EH ZLWK RU ZLWKRXW GHFLPDOV�
7KH GHFLPDO SRLQW PD\ EH LQFOXGHG RU D GHFLPDO SRLQW
PD\ EH LPSOLHG E\ WKH IRUPDW GHVFULSWLRQ�

�� %LQDU\
¾ %\WH RUGHULQJ

%LQDU\ YDOXHV DUH WUDQVPLWWHG ZLWK WKH OHDVW VLJQLILFDQW
E\WH ILUVW� IRU H[DPSOH�
7UDQVPLWWHG YDOXH� ����  ��'�K

%\WH �� '�K
%\WH �� ��K

¾ 6LJQHG � XQVLJQHG YDOXHV
%LQDU\ YDOXHV PD\ EH VLJQHG RU XQVLJQHG� $ VLJQHG
QHJDWLYH YDOXH LV JLYHQ LQ WZR·V FRPSOHPHQW
UHSUHVHQWDWLRQ� 8QVLJQHG YDOXHV PD\ XVH DOO ELWV IRU
SRVLWLYH UHSUHVHQWDWLRQ RI D QXPEHU� 7KH YDOXH LV VLJQHG
LI WKH ILHOG YDOLG UDQJH LQFOXGHV ERWK SRVLWLYH DQGQHJDWLYH
YDOXHV�

� %\WHV
7KH E\WHV ILHOG JLYHV WKH QXPEHU RI E\WHV IRU RQH XQLW LQ WKH
FROXPQ PDUNHG �� DQG WKH WRWDO QXPEHU RI E\WHV IRU D ILHOG
LQ WKH FROXPQ PDUNHG S�

� 9DOLG UDQJH
7KH YDOLG UDQJH ILHOG GHILQHV D XQLW·V YDOLG UDQJH LQ WKH
IRUPDW GHILQHG E\ WKH IRUPDW ILHOG� 7H[W HQFORVHG E\ �! LV
XVHG IRU GHVFULELQJ WKH FRQWHQWV DQG QRW WKH DFWXDO YDOXH
�L�H� �7(;7! LV D WH[W VWULQJFRQVLVWLQJRI DQ\FKDUDFWHU LQ WKH
FXUUHQW IRUPDW�� j LV XVHG DV QRWDWLRQ IRU D VSDFH�
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� 1RWH

&RUUHVSRQGV WR QRWHV DSSOLFDEOH WR WKH WDEOH�ZKLFK \RXZLOO
ILQG OLVWHG GLUHFWO\ EHORZ WKH WDEOH�

��� 2XWSXW GDWDJUDPV

,QWURGXFWLRQ
7KH GDWD JHQHUDWHG E\ WKH (0 PXOWLEHDP HFKR VRXQGHUV DUH
WUDQVPLWWHG LQ D VWUHDP RI LQGLYLGXDO GDWDJUDPV WR D ORJJLQJ
V\VWHP� (DFK GDWDJUDP LV GHVFULEHG LQ WKLV GRFXPHQW�

7KH GDWDJUDPV PD\ EH ORJJHG RQ LQWHUQDO RU H[WHUQDO ORJJLQJ
V\VWHPV�

7KH GLIIHUHQW GDWDJUDPV DUH�

� 6WDUW GDWDJUDP
� 6WRS GDWDJUDP
� 3DUDPHWHU GDWDJUDP
� 3RVLWLRQ GDWDJUDPV
� 6RXQG VSHHG SURILOH GDWDJUDP
� 'HSWK GDWDJUDPV
� 6RQDU ,PDJH DPSOLWXGH GDWDJUDP
� 6RQDU ,PDJH DPSOLWXGH DQG SKDVH GDWDJUDP
� $PSOLWXGH GDWDJUDP
� +HDYH GDWDJUDP

$OO (0 PXOWLEHDP RXWSXW GDWDJUDPV KDYH WKH IROORZLQJ
VWUXFWXUH�

%\WH �� 67; ��K� � � � � � � � � � � � � � � � � � � � � � � � � � � �
%\WH �� 0HVVDJH W\SH [[K� � � � � � � � � � � � � � � � � � �
%\WH � WR �Q���� 0HVVDJH Q[[K� � � � � � � � � � � � � � � � �
%\WH �Q���� (7; ��K� � � � � � � � � � � � � � � � � � � � � � � � �
%\WH �Q���� /6% RI FKHFNVXP [[K� � � � � � � � � � � � �
%\WH �Q���� 06% RI FKHFNVXP [[K� � � � � � � � � � � � �

7KH YDULRXV GDWDJUDPV DUH LGHQWLILHG E\ WKH GDWDJUDP W\SH� 7KH
DPRXQW RI GDWD LQ D GDWDJUDP DQG LWV PHDQLQJ LV GHILQHG E\ WKLV
W\SH�7KH FKHFNVXP LV WKHDULWKPHWLF VXPRIDOO µQµGDWDE\WHV �IURP
DQG LQFOXGLQJ E\WH � WR DQG LQFOXGLQJ E\WH �Q�����

'DWDJUDPV DUH WLPH WDJJHG ZLWK WKH HFKR VRXQGHU FORFN XQOHVV
RWKHUZLVH QRWHG�

7KH FRRUGLQDWH V\VWHP XVHG LV VKRZQ LQ )LJXUH �� RQ SDJH ����
7KH KRUL]RQWDO RULJR LV DW WKH SRVLWLRQLQJ V\VWHP·V UHIHUHQFH SRLQW
DQG YHUWLFDOO\ LW LV DW WKH ZDWHU OLQH� 7KH FRRUGLQDWH V\VWHP LV
ULJKW��KDQGHG ZLWK UHVSHFW WR DQJXODU URWDWLRQ GLUHFWLRQ H[FHSW
UHJDUGLQJ WKH (0 ����
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)LJXUH �� &RRUGLQDWH V\VWHP

6WDUW� 6WRS DQG 3DUDPHWHU RXWSXW
1RWH � 7KH FRQWHQWV RI WKH VWDUW� VWRS DQG SDUDPHWHU GDWDJUDPV DUH LGHQWLFDO�

RQO\ WKH PHVVDJH W\SH GLVWLQJXLVKHV WKH GLIIHUHQW GDWDJUDPV�

� 0HVVDJH W\SH�

�� ��K �6WDUW�
�� ��K �6WRS�
�� ��K �3DUDPHWHU�

� 1XPEHU RI GDWD E\WHV� ���



2SHUDWRU PDQXDO

����������'

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

'DWH �
�
�
��

''��GD\V
00��PRQWKV
<<��\HDUV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� � �� ��
� �� ��
� �� ��
�

7LPH �
�
�
����
��

++��KRXUV
00��PLQXWHV
66��VHFRQGV
KK��VHFRQGV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�
�

� � �� ��
� �� ��
� �� ��
� �� ��
�

3RVLWLRQLQJ
V\VWHP W\SH

��
�
��

KHDGHU
V\VWHP FRGH
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

� 3,6 
� �� �
�

3RVLWLRQLQJ
V\VWHP WLPH
GHOD\

��
���
��

KHDGHU
VHFRQGV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� 37' 
á����
�

0RWLRQ VHQVRU
UROO RIIVHW

��
����
��

KHDGHU
GHJUHHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� 065 
á����
�

0RWLRQ VHQVRU
SLWFK RIIVHW

��
����
��

KHDGHU
GHJUHHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� 063 
á����
�

0RWLRQ VHQVRU
KHDGLQJ RIIVHW

��
����
��

KHDGHU
GHJUHHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� 06* 
á����
�

(0 ���
WUDQVGXFHU
GHSWK

��
���
��

KHDGHU
PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� (0���7' 
á����
�

(0 ���
WUDQVGXFHU
IRUH��DQG��DIW
RIIVHW

��
���
��

KHDGHU
PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� (0���7; 
á����
�

(0 ���
WUDQVGXFHU
DWKZDUWVKLSV
RIIVHW

��
���
��

KHDGHU
PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� (0���7< 
á����
�

(0 ��
WUDQVGXFHU
GHSWK

��
���
��

KHDGHU
PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� (0��7' 
á����
�

(0 ��
WUDQVGXFHU
IRUH��DQG��DIW
RIIVHW

��
���
��

KHDGHU
PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� (0��7; 
á����
�

(0 ��
WUDQVGXFHU
DWKZDUWVKLSV
RIIVHW

��
���
��

KHDGHU
PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� (0��7< 
á����
�



.RQJVEHUJ 6LPUDG (0 ��

��� �������'

'HVFULSWLRQ 1RWH9DOLG UDQJH

%\WHV

)RUPDW8QLWV5HV'HVFULSWLRQ 1RWH9DOLG UDQJHS�)RUPDW8QLWV5HV

(0 ��������
WUDQVGXFHU
GHSWK

��
���
��

KHDGHU
PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� (0����7' 
á����
�

(0 ��������
WUDQVGXFHU
IRUH��DQG��DIW
RIIVHW

��
���
��

KHDGHU
PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� (0����7; 
á����
�

(0 ��������
WUDQVGXFHU
DWKZDUWVKLSV
RIIVHW

��
���
��

KHDGHU
PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� (0����7< 
á����
�

6SDUH �� �� $6&,, �� �� VSDFHV

%'8 VRIWZDUH
YHUVLRQ

��
��
��

KHDGHU
DQQRWDWLRQ
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

� %'8 
���� �� ����
�

238 VRIWZDUH
YHUVLRQ

��
��
��

KHDGHU
DQQRWDWLRQ
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

� 238 
���� �� ����
�

5HVSRQVLEOH
2SHUDWRU

��
��
��

KHDGHU
DQQRWDWLRQ
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� 52 

�

3ODQQHG OLQH ��
�
��

KHDGHU
OLQH QXPEHU
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

��
�
�

�� 3/$11('��/,1( 
�������
�

6XUYH\ OLQH ��
�
��

OLQH KHDGHU
OLQH QXPEHU
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

��
�
�

�� 6859(<��/,1( 
� �� ����
�

&RPPHQW ��
��

KHDGHU
DQQRWDWLRQ

$6&,,
$6&,,

�
��

�� &200(17�
´.H\ERDUG
FKDUDFWHUVµ

6LPUDG �� SRVLWLRQ RXWSXW
1RWH � 7KLV GDWDJUDP PXVW QRW EH FRQIXVHG ZLWK WKH 6LPUDG �� SRVLWLRQ LQSXW

GDWDJUDP �GHVFULEHG RQ SDJH ���� IURP SRVLWLRQLQJ V\VWHPV� 7KLV RXWSXW
IRUPDW ZLOO RQO\ EH XVHG LI WKH LQSXW IRUPDW LV 6LPUDG ��� 0LFURIL[ RU
0RWRUROD�

� 0HVVDJH W\SH� ��K� � � � � � � �

� 1XPEHU RI GDWD E\WHV� ��� �



2SHUDWRU PDQXDO
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%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

7LPH �
�
�
����

++��KRXUV
00��PLQXWHV
66��VHFRQGV
KK��VHFRQGV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� � �� ��
� �� ��
� �� ��
� �� ��

6KLS·V SRVLWLRQ
870 1RUWKLQJ
870 (DVWLQJ

���
���

PHWUHV
PHWUHV

$6&,,
$6&,,

�
�

��
� �� ��������
� �� ��������

�

6SDUH �� �� ELQDU\ � �

1RWHV

� 7KH 870 SRVLWLRQ JLYHQ E\ WKH SRVLWLRQLQJ V\VWHP� 7KH
GDWD KDV OHDGLQJ ]HURV�

6LPUDG �� SRVLWLRQ RXWSXW
1RWH � 7KLV GDWDJUDP PXVW QRW EH FRQIXVHG ZLWK WKH 6LPUDG �� SRVLWLRQ LQSXW

GDWDJUDP �GHVFULEHG RQ SDJH ���� IURPSRVLWLRQLQJ V\VWHPV� 7KLV RXWSXW
IRUPDW ZLOO EH XVHG LI WKH LQSXW IRUPDW LV QRW 6LPUDG ��� 0LFURIL[ RU
0RWRUROD�

� 0HVVDJH W\SH� ��K� � � � � � � � �

� 1XPEHU RI GDWD E\WHV� ��� �

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

'DWH �
�
�
��

''��GD\V
00��PRQWKV
<<��\HDUV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� � �� ��
� �� ��
� �� ��
�

�

7LPH �
�
�
����
��

++��KRXUV
00��PLQXWHV
66��VHFRQGV
KK��VHFRQGV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�
�

� � �� ��
� �� ��
� �� ��
� �� ��
�

�

/DWLWXGH �
������
��
��

GHJUHHV
PLQXWHV
1RUWK�6RXWK
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

�� � �� ��
� �� �������
1 RU 6
�

�

/RQJLWXGH �
������
��
��

GHJUHHV
PLQXWHV
(DVW�:HVW
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

�� � �� ���
� �� �������
( RU :
�

�

870
1RUWKLQJ

���
��

PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�
�

�� � �� �����������
�

�
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'HVFULSWLRQ 1RWH9DOLG UDQJH

%\WHV

)RUPDW8QLWV5HV'HVFULSWLRQ 1RWH9DOLG UDQJHS�)RUPDW8QLWV5HV

870 (DVWLQJ ���
��

PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

�� � �� ���������
�

�

870 ]RQH QR �
��

]RQH QXPEHU
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� � �� ��
�

870 ]RQH
ORQJLWXGH

�
������
��
��

GHJUHHV
PLQXWHV
(DVW�:HVW
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

�� � �� ���
� �� �������
( RU :
�

�

6\VWHP �
��

��
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� � �� �
�

�

4 IDFWRU �
��

��
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� � �� �
�

�

6SHHG ���
��

P�V
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� � �� ����
�

�

/LQH KHDGLQJ ��� GHJUHHV $6&,, � � � �� ����� �

1RWHV
� 7LPH RI SRVLWLRQ PHDVXUHPHQW� ,W LV WKH WLPH IURP WKH HFKR

VRXQGHU FORFN ZKHQ WKH SRVLWLRQ DUULYHV PLQXV WKH
SRVLWLRQLQJ V\VWHP WLPH GHOD\ LI WLPH WDJJLQJ KDV EHHQ VHW
WR LQWHUQDO� ,I VHW WR H[WHUQDO� WKH WLPH LV WKDW SURYLGHG LQ WKH
SRVLWLRQ LQSXW GDWDJUDP PLQXV WKH WLPH GHOD\�

� 3RVLWLRQ JLYHQ E\ WKH SRVLWLRQLQJ V\VWHP� 7KH 870 GDWD
KDYH OHDGLQJ ]HURV� 7KH 870 ]RQH ORQJLWXGH ILHOG LV YDOLG
RQO\ LI (DVW�:HVW LV VHW WR ( RU :�

� 'HWHUPLQHV WKH FRRUGLQDWH V\VWHP ZKLFK LV YDOLG�

�  ODWLWXGH�ORQJLWXGH
�  870 1RUWKHUQ KHPLVSKHUH
�  870 6RXWKHUQ KHPLVSKHUH

� 7KH 4 IDFWRU PD\ RU PD\ QRW EH PHDQLQJIXO� GHSHQGHQW
XSRQ VXUYH\ SUDFWLFH� ,I PHDQLQJIXO� LW LV UHODWHG WR
SRVLWLRQLQJ VWDQGDUG GHYLDWLRQ DV IROORZV�
�  �� P
�  �� P
�  ��� P
�  ��� P
�  ���� P
�  ���� P
�  ����� P
�  ����� P
�  ������ P
�  QRW YDOLG SRVLWLRQ

� 7KH VSHHG LV XVXDOO\ D ZHOO ILOWHUHG YDOXH JLYLQJ WKH VKLS
VSHHG UHODWLYH WR WKH VHDEHG�



2SHUDWRU PDQXDO

����������'

� 7KH OLQH KHDGLQJ LV XVXDOO\ WKH H[SHFWHG KHDGLQJ RI WKH
VXUYH\ OLQH RU LW PD\ EH D ILOWHUHG DFWXDO FRXUVH PDGH JRRG�

6RXQG VSHHG SURILOH RXWSXW
1RWH � 7KLV GDWDJUDP LV XVHG E\ WKH 2SHUDWRU 8QLW ZLWK VRIWZDUH YHUVLRQ ���[

DQG ODWHU YHUVLRQV� )RU ROGHU VRXQG VRXQG SURILOH GDWDJUDPV QR ORQJHU
VXSSRUWHG� VHH SUHYLRXV YHUVLRQV RI WKLV PDQXDO� RU FRQWDFW .RQJVEHUJ
6LPUDG LI D GHVFULSWLRQ LV UHTXLUHG�

� 0HVVDJH W\SH� �$K� � � � � � � � �

� 1XPEHU RI GDWD E\WHV� ���� �

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

'DWH �
�
�

''��GD\V
00��PRQWKV
<<��\HDUV

$6&,,
$6&,,
$6&,,

�
�
�

� � �� ��
� �� ��
� �� ��

7LPH �
�
�
����

++��KRXUV
00��PLQXWHV
66��VHFRQGV
KK��VHFRQGV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� � �� ��
� �� ��
� �� ��
� �� ��

1R� RI YDOLG YDOXHV � �� ELQDU\ � � � �� ��� �

��� RFFXUUHQFHV RI�
GHSWK
VRXQG VSHHG

�
���

PHWUHV
P�V

ELQDU\
ELQDU\

�
�

��
� � �� �����

����� ��
�����

7KH VRXQG VSHHG SURILOH GDWDJUDP LV LVVXHG HYHU\ WLPH WKH VRXQG
VSHHG SURILOH LV FKDQJHG�

1RWHV

� 7KH VRXQG VSHHG SURILOH GDWDJUDP FRQVLVWV RI ��� SDLUV RI
GHSWK DQG FRUUHVSRQGLQJ VRXQG VSHHG YDOXHV� 7KH
µ1R� RI YDOLG YDOXHVµ GHWHUPLQHV WKH QXPEHU RI GHSWK
DQGVRXQGVSHHGYDOXHV LQ WKLV WDEOHZKLFK DUHYDOLG �DOZD\V
VWDUWLQJ ZLWK WKH ILUVW SDLU��

(0 ��� GHSWK RXWSXW
� 0HVVDJH W\SH� ��K� � � � � � � � �

� 1XPEHU RI GDWD E\WHV� ���� �
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%\WHV

'HVFULSWLRQ 5HV� 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

7LPH �
�
�
�

++��KRXUV
00��PLQXWHV
66��VHFRQGV
KK��KXQGUHGWKV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� � �� ��
� �� ��
� �� ��
� �� ��

�� RFFXUUHQFHV RI �
GHSWK
WUDQVYHUVH SRVLWLRQ

�����
���

PHWUHV
PHWUHV

ELQDU\
ELQDU\

�
�

���
� �� �����
������ �� �����

+HDGLQJ ��� GHJUHHV ELQDU\ � � � �� ���� �

5ROO DQJOH ��� GHJUHHV ELQDU\ � � ���� �� ��� �

3LWFK DQJOH ��� GHJUHHV ELQDU\ � � ���� �� ��� �

+HDYH ��� PHWUHV ELQDU\ � � ���� �� ��� �

7UDQVGXFHU UHODWLYH
SRVLWLRQ

��� PHWUHV ELQDU\ � � ������ �� ����� �

7UDQVGXFHU SLWFK ��� GHJUHHV ELQDU\ � � ���� �� ��� �

9HUVLRQ ��� �� ELQDU\ � � �� �� ��� �

1RWHV

� 7LPHRIPHDVXUHPHQW�ZKHQ WKH VRXQGZDV WUDQVPLWWHG LQWR
WKH ZDWHU�

� $ORQJWUDFN VRXQGLQJ SRVLWLRQ PXVW EH FDOFXODWHG XVLQJ
VRXQGLQJ GHSWK� WUDQVGXFHU SLWFK DQG WUDQVGXFHU UHODWLYH
SRVLWLRQ�

� 3RVLWLYH UROO DQJOHV ZKHQ WKH VWDUERDUG VLGH LV DERYH WKH
KRUL]RQWDO SODQH�

� 3RVLWLYH SLWFK DQJOHV ZKHQ WKH ERZ LV EHORZ WKH KRUL]RQWDO
SODQH �XQLTXH GHILQLWLRQ IRU WKH (0 ����� 7KH WUDQVGXFHU
SLWFK LV XVHG WR FDOFXODWH DORQJWUDFNGLVSODFHPHQW UHODWLYH WR
WKH WUDQVGXFHU SRVLWLRQ� :LWK D KXOO XQLW WKH WUDQVGXFHU
SLWFK LV GLIIHUHQW IURP WKH YHVVHO SLWFK�

� 3RVLWLYH KHDYH YDOXH ZKHQ WKH WUDQVGXFHU LV ORZHU WKDQ WKH
QRUPDO KRUL]RQWDO OHYHO�

� 7KH SRVLWLRQ RI WKH WUDQVGXFHU IRUH��DQG��DIW	 UHODWLYH WR WKH
UHIHUHQFH SRLQW� 3RVLWLYH YDOXHV ZKHQ WKH WUDQVGXFHU LV
IRUZDUG RI WKH UHIHUHQFH SRLQW�

� 2SHUDWRU 8QLW VRIWZDUH YHUVLRQ�

(0 ���� DQG (0 ��� GHSWK RXWSXW
� 0HVVDJH W\SH� ��K� � � � � � � � �

� 1XPEHU RI GDWD E\WHV� ���� �



2SHUDWRU PDQXDO

����������'

%\WHV

'HVFULSWLRQ 5HV� 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

'DWH �
�
�

''��GD\
00��PRQWK
<<��\HDU

$6&,,
$6&,,
$6&,,

�
�
�

� � �� ��
� �� ��
� �� ��

7LPH �
�
�
����

++��KRXUV
00��PLQXWHV
66��VHFRQGV
KK��VHFRQGV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� � �� ��
� �� ��
� �� ��
� �� ��

3LQJ QXPEHU � �� ELQDU\ � � � �� ����� ��

2SHUDWLRQDO PRGH � �� ELQDU\ � � � �� �� �

3LQJ TXDOLW\ IDFWRU � �� ELQDU\ � � ���� �� �� �

'HSWK EHORZ NHHO ���� PHWUHV ELQDU\ � � � �� ����� �

+HDGLQJ ��� GHJUHHV ELQDU\ � � � �� ���� �

5ROO DQJOH ���� GHJUHHV ELQDU\ � � ����� �� ���� �

3LWFK DQJOH ���� GHJUHHV ELQDU\ � � ����� �� ���� �

7UDQVGXFHU SLWFK DQJOH ���� GHJUHHV ELQDU\ � � ����� �� ���� �

+HDYH ���� PHWUHV ELQDU\ � � ����� �� ���� �

6RXQG VSHHG ��� P�V ELQDU\ � � ����� �� ����� �

�� RFFXUUHQFHV RI �
GHSWK
DFURVVWUDFN GLVWDQFH
DORQJWUDFN GLVWDQFH
UDQJH
UHIOHFWLYLW\
TXDOLW\ IDFWRU
KHDYH

����
���
���
�������
���
��
���

PHWUHV
PHWUHV
PHWUHV
VHFRQGV
G%
��
PHWUHV

ELQDU\
ELQDU\
ELQDU\
ELQDU\
ELQDU\
ELQDU\
ELQDU\

�
�
�
�
�
�
�

���
� �� �����
������ �� �����
������ �� �����
������ �� �����
���� �� �
� �� ���
����� �� ���

�
�
�
��

1RWHV
�
� 7KH SLQJ TXDOLW\ IDFWRU VKRZV WKH QXPEHU RI EHDPV ZKLFK

KDYH D VXIILFLHQW HFKR VWUHQJWK WR EH DFFHSWHG IRU ERWWRP
WUDFNLQJ DQG�RU GHWHFWLRQ�

� 7KH PHDVXUHG GHSWK LQ WKH PRVW YHUWLFDO EHDP�
� 7KH KHDGLQJ� UROO� SLWFK� DQG KHDYH DUH WKH VHQVRU YDOXHV DW

WKH SLQJ WUDQVPLW WLPH� SOXV DQ\ RIIVHW YDOXHV HQWHUHG LQWR
WKH HFKR VRXQGHU� 7KH KHDGLQJ LV WKH UHIHUHQFH �[��D[LV� IRU
WKH ULJKW KDQGHG FRRUGLQDWH V\VWHP LQZKLFK DORQJWUDFN �[�
DQGDFURVVWUDFN �\� GLVWDQFHVDQGGHSWKV �]� DUH JLYHQ� 7KXV�

�� 5ROO DQJOH LV SRVLWLYH ZKHQ WKH SRUW VLGH LV DERYH WKH
KRUL]RQWDO SODQH�

�� 3LWFK DQJOH LV SRVLWLYHZKHQ WKH ERZ LV DERYH WKH KRUL]RQWDO
SODQH�

�� +HDYH YDOXH LV SRVLWLYH ZKHQ WKH WUDQVGXFHU LV ORZHU WKDQ
LWV QRUPDO GUDIW�
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� 7KLV LV WKH WUDQVGXFHU SLWFK UHODWLYH WR WKH VKLS FRRUGLQDWH
V\VWHP �WKH VXP RI WKH JLYHQ VKLS DQG WUDQVGXFHU SLWFK LV
WKH WUDQVGXFHU SLWFK UHODWLYH WR WKH YHUWLFDO��

� 7KH VRXQG VSHHG DW WKH WUDQVGXFHU GHSWK� HLWKHU PHDVXUHG
RU VHW E\ WKH RSHUDWRU�

� 7KH UDQJH LV WKH WZR��ZD\ SXOVH WUDYHO WLPH PHDVXUHG IURP
WKH WUDQVGXFHU�

� 7KH UHIOHFWLYLW\ LV WKH PD[LPXP RI ILOWHUHG EDFNVFDWWHULQJ
VWUHQJWK WKURXJK HDFK EHDP �FRUUHFWHG IRU VRXQGHU
SDUDPHWHUV��

� 7KH XSSHU ELW LQ WKH EHDP TXDOLW\ IDFWRU LQGLFDWHV ZKHWKHU
DPSOLWXGH ��� RU SKDVH ��� GHWHFWLRQ KDV EHHQ XVHG�

�� $PSOLWXGH �� ORZHU � ELWV LQGLFDWH WKH QXPEHU RI DPSOLWXGH
VDPSOHV XVHG WR FDOFXODWH WKH GHWHFWLRQ SRLQW �� �� ����

�� 3KDVH

¾ WKH ORZHU � ELWV DUH�

��
YDULDQFH RI WKH FXUYH ILW ZLWK SKDVH YHUVXV WLPH

PD[LPXP OLPLW DOORZHG

7KHPD[LPXPOLPLWGHSHQGVRQ WKH VORSHRI WKHSKDVH
FXUYH�

¾ WKH QH[W XSSHU ELW LQGLFDWHV ZKHWKHU D ILUVW ��� RU VHFRQG
��� RUGHU FXUYH ILW KDV EHHQ XVHG�

�� 0HDVXUHG DW UHFHSWLRQ WLPH LQ HDFK EHDP�

�� 3LQJ QXPEHU LV RGG ZKHQ LQWHUODFHG EHDPV DUH VKLIWHG
WRZDUGV SRUW�

(0 �� GHSWK RXWSXW
� 0HVVDJH W\SH�

�� ��K 6WDUERDUG� � � � � �

�� ��K 3RUW� � � � � �

�� ��K &HQWUH V\VWHP� � � � � �

� 1XPEHU RI GDWD E\WHV� ���

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

'DWH �
�
�

''��GD\
00��PRQWK
<<��\HDU

$6&,,
$6&,,
$6&,,

�
�
�

� � �� ��
� �� ��
� �� ��

7LPH �
�
�
����

++��KRXUV
00��PLQXWHV
66��VHFRQGV
KK��VHFRQGV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� � �� ��
� �� ��
� �� ��
� �� ��
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'HVFULSWLRQ 1RWH9DOLG UDQJH

%\WHV

)RUPDW8QLWV5HV'HVFULSWLRQ 1RWH9DOLG UDQJHS�)RUPDW8QLWV5HV

3LQJ QXPEHU � �� ELQDU\ � � � �� �����

5HVROXWLRQ � �� ELQDU\ � � � �� � �

3LQJ TXDOLW\ IDFWRU � �� ELQDU\ � � �� �� �� �

'HSWK EHORZ NHHO ������� PHWUHV ELQDU\ � � � �� ����� �

+HDGLQJ ��� GHJUHHV ELQDU\ � � � �� ���� �

5ROO DQJOH ���� GHJUHHV ELQDU\ � � ����� �� ���� �

3LWFK DQJOH ���� GHJUHHV ELQDU\ � � ����� �� ���� �

+HDYH ���� PHWUHV ELQDU\ � � ����� �� ���� �

6RXQG VSHHG ��� P�V ELQDU\ � � ����� �� ����� �

0RGH � �� ELQDU\ � � � �� � �

6SDUH �� �� ELQDU\ � �

�� RFFXUUHQFHV RI �
GHSWK
DFURVVWUDFN GLVWDQFH
DORQJWUDFN GLVWDQFH
UDQJH
UHIOHFWLYLW\
TXDOLW\ IDFWRU
KHDYH

�������
�������
�������
�������
���
��
���

PHWUHV
PHWUHV
PHWUHV
PVHF
G%
��
PHWUHV

ELQDU\
ELQDU\
ELQDU\
ELQDU\
ELQDU\
ELQDU\
ELQDU\

�
�
�
�
�
�
�

���
� �� �����
������� �� �����
������� �� �����
������� �� �����
����� �� �
� �� ���
����� �� ���

�
�
�
��

1RWHV

� :KHUH WZR UHVROXWLRQ YDOXHV DUH JLYHQ �H�J� ��������� WKLV
IDFWRU GHWHUPLQHV ZKLFK LV YDOLG� L�H� � IRU KLJK UHVROXWLRQ� �
IRU ORZ�

� 7KH SLQJ TXDOLW\ IDFWRU VKRZV WKH QXPEHU RI EHDPV ZKLFK
KDYH DFFHSWHG ERWWRP GHWHFWLRQV�

� 7KH PHDVXUHG GHSWK LQ WKH PRVW YHUWLFDO EHDP�

� 7KH KHDGLQJ� UROO� SLWFK� DQG KHDYH DUH WKH VHQVRU YDOXHV DW
WKH SLQJ WUDQVPLW WLPH� SOXV DQ\ RIIVHW YDOXHV HQWHUHG LQWR
WKH HFKR VRXQGHU� 7KH KHDGLQJ LV WKH UHIHUHQFH �[��D[LV� IRU
WKH ULJKW KDQGHG FRRUGLQDWH V\VWHP LQZKLFK DORQJWUDFN �[�
DQGDFURVVWUDFN �\� GLVWDQFHVDQGGHSWKV �]� DUH JLYHQ� 7KXV�

�� 5ROO DQJOH LV SRVLWLYH ZKHQ WKH SRUW VLGH LV DERYH WKH
KRUL]RQWDO SODQH�

�� 3LWFK DQJOH LV SRVLWLYHZKHQ WKH ERZ LV DERYH WKH KRUL]RQWDO
SODQH�

�� +HDYH YDOXH LV SRVLWLYH ZKHQ WKH WUDQVGXFHU LV ORZHU WKDQ
LWV QRUPDO GUDIW�

� 7KH VRXQG VSHHG DW WKH WUDQVGXFHU GHSWK� HLWKHU PHDVXUHG
RU VHW E\ RSHUDWRU�
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�

� 7KH UDQJH LV WKH WZR ZD\ SXOVH WUDYHO WLPH PHDVXUHG IURP
WKH WUDQVGXFHU�

� 7KH UHIOHFWLYLW\ LV WKH PD[LPXP RI WKH ILOWHUHG
EDFNVFDWWHULQJ VWUHQJWK WKURXJK HDFK EHDP �FRUUHFWHG IRU
HFKR VRXQGHU SDUDPHWHUV��

� 7KH XSSHU ELW LQ WKH EHDP TXDOLW\ IDFWRU LQGLFDWHV ZKHWKHU
DPSOLWXGH ��� RU SKDVH ��� GHWHFWLRQ KDV EHHQ XVHG�

�� $PSOLWXGH �� ORZHU � ELWV LQGLFDWH WKH QXPEHU RI DPSOLWXGH
VDPSOHV XVHG WR FDOFXODWH WKH GHWHFWLRQ SRLQW �� �� ����

�� 3KDVH

¾ WKH ORZHU � ELWV DUH�

��
YDULDQFH RI WKH FXUYH ILW ZLWK SKDVH YHUVXV WLPH

PD[LPXP OLPLW DOORZHG

7KHPD[LPXPOLPLWGHSHQGVRQ WKH VORSHRI WKHSKDVH
FXUYH�

¾ WKH QH[W XSSHU ELW LQGLFDWHV ZKHWKHU D ILUVW ��� RU VHFRQG
��� RUGHU FXUYH ILW KDV EHHQ XVHG�

�� 0HDVXUHG DW UHFHSWLRQ WLPH LQ HDFK EHDP�

6RQDU LPDJH DPSOLWXGH RXWSXW
� 0HVVDJH W\SH�

�� &�K 3RUW VLGH RI (0 ��'� � � � � �

�� &�K 6WDUERDUG VLGH RI (0 ��'� � � � � �

�� &$K (0 ��6� (0 ���� DQG (0 ���� � � � �

� 1XPEHU RI GDWD E\WHV� ���
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%\WHV

'HVFULSWLRQ 5HV� 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

'DWH �
�
�

''��GD\
00��PRQWK
<<��\HDU

$6&,,
$6&,,
$6&,,

�
�
�

� � �� ��
� �� ��
� �� ��

7LPH �
�
�
����

++��KRXUV
00��PLQXWHV
66��VHFRQGV
KK��VHFRQGV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� � �� ��
� �� ��
� �� ��
� �� ��

3LQJ QXPEHU � �� ELQDU\ � � � �� �����

5DQJH WR QRUPDO LQFLGHQFH � PV ELQDU\ � � �������� �

%6 GLIIHUHQFH XVHG LQ 79* ��� G% ELQDU\ � � ����� �� ��� ��

1XPEHU RI GDWDJUDPV � �� ELQDU\ � � � �� �� �

'DWDJUDP QXPEHU � �� ELQDU\ � � � �� �� �

1XPEHU RI EHDPV � �� ELQDU\ � � � �� �� �

1XPEHU RI EHDPV
RFFXUUHQFHV RI �
EHDP QXPEHU
IUHTXHQF\
VDPSOHV LQ EHDP
EHDP FHQWUH VDPSOH

�
�
�
�

��
��
��
��

ELQDU\
ELQDU\
ELQDU\
ELQDU\

�
�
�
�

������

� �� ��
� �� �
� �� ���
� �� ���

�
�
�
�

1XPEHU RI EHDPV
RFFXUUHQFHV RI �
1XPEHU RI VDPSOHV LQ
EHDP RFFXUUHQFHV RI �

DPSOLWXGH ��� G% ELQDU\ �

������

����� �� � �

3RVVLEOH RFFXUUHQFHV RI �
VSDUH �� �� ELQDU\ �

������
�

��

1RWHV

� 7KH WZR��ZD\ WUDYHO WLPH WR QRUPDO LQFLGHQFH XVHG LQ WKH
HFKR VRXQGHU WR FDOFXODWH LQFLGHQFH DQJOH GHSHQGHQFH RI
EDFNVFDWWHULQJ DPSOLWXGHV� 5HVROXWLRQ LV PRGH�� DQG HFKR
VRXQGHU��GHSHQGDQW� EXW LV ô RI WKDW XVHG LQ WKH GHSWK
GDWDJUDPV IRU GHWHFWHG EHDP UDQJHV�

(0 ��� VKDOORZ ��� PV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
(0 ��� GHHS ��� PV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
(0 ���� DQG (0 ��� ��� PV� � � � � � � � � � � � � � � � � � � � � � � � � �
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� 7KH DPRXQW RI 6RQDU ,PDJH GDWD IRU RQH SLQJPD\ EH ODUJHU
WKDQ WKH PD[LPXP DOORZHG LQ RQH GDWDJUDP� 7KH QXPEHU
RI GDWDJUDPV �W\SLFDOO\ ������ GHILQHV KRZ PDQ\ DUH
SURYLGHG ZLWK WKLV SDUWLFXODU SLQJ�

� 'HILQHV WKH GDWDJUDPSRVLWLRQ LQ WKHGDWDJUDPVHTXHQFH IRU
RQH SLQJ�

� 7KH QXPEHU RI EHDPV UHSUHVHQWHG LQ WKH FXUUHQW GDWDJUDP�

� 'HILQHV WKH FXUUHQW EHDP�

� )UHTXHQF\ IRU WKH FXUUHQW EHDP�

�  ����� N+]
�  ����� N+]
�  ����� N+]
�  �� N+]

� 7KH QXPEHU RI VDPSOHV LQ WKH FXUUHQW EHDP�

� 7KH VDPSOH QXPEHU RI WKH FHQWUH EHDP VDPSOH LQ WKH
FXUUHQW EHDP� L�H� WKH [�\�] JLYHQ LQ WKH GHSWK GDWDJUDP IRU
WKLV EHDP� LV WKH SRVLWLRQ RI WKLV VDPSOH�

� 7KLV WDEOH FRQWDLQV WKH DPSOLWXGH GDWD IRU RQH RU PRUH
EHDPV� DV GHILQHG E\ WKH QXPEHU RI EHDPV� (DFK EHDP
FRQWDLQV D YDU\LQJ QXPEHU RI GDWD VDPSOHV� DV GHILQHG E\
WKH QXPEHU RI VDPSOHV LQ D EHDP�

�� 7R REWDLQ D IL[HG OHQJWK� WKH VXUSOXV RI WKH GDWDJUDP LV ILOOHG
ZLWK ]HURV�

�� 7KH GLIIHUHQFH EHWZHHQ WKH DVVXPHG EDFNVFDWWHU FRHIILFLHQW
DW QRUPDO LQFLGHQFH DQG DW REOLTXH LQFLGHQFH XVHG WR
´IODWWHQµ WKH DPSOLWXGHV QHDU QRUPDO LQFLGHQFH� ,Q WKH
VHFRQG GDWDJUDPRI WKH VHTXHQFH IRU RQH SLQJ� WKH DVVXPHG
EDFNVFDWWHU FRHIILFLHQW DW QRUPDO LQFLGHQFH LV JLYHQ�

6RQDU LPDJH DPSOLWXGH 	 SKDVH RXWSXW
� 0HVVDJH W\SH�

�� &%K 3RUW VLGH RI (0 ��'� � � � �

�� &&K 6WDUERDUG VLGH RI (0 ��'� � � � �

�� &'K (0 ��6� (0 ���� DQG (0 ���� � � � �

� 1XPEHU RI GDWD E\WHV� ����
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%\WHV

'HVFULSWLRQ 5HV� 8QLWV )RUPD
W

� S 9DOLG UDQJH 1RWH

'DWH �
�
�

''��GD\
00��PRQWK
<<��\HDU

$6&,,
$6&,,
$6&,,

�
�
�

� � �� ��
� �� ��
� �� ��

7LPH �
�
�
����

++��KRXUV
00��PLQXWHV
66��VHFRQGV
KK��VHFRQGV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� � �� ��
� �� ��
� �� ��
� �� ��

3LQJ QXPEHU � �� ELQDU\ � � � �� �����

5DQJH WR QRUPDO
LQFLGHQFH

� PV ELQDU\ � � �������� �

%6 GLIIHUHQFH XVHG LQ
79*

��� G% ELQDU\ � � ����� �� ��� ��

1XPEHU RI GDWDJUDPV � �� ELQDU\ � � � �� �� �

'DWDJUDP QXPEHU � �� ELQDU\ � � � �� �� �

1XPEHU RI EHDPV � �� ELQDU\ � � � �� �� �

1XPEHU RI EHDPV
RFFXUUHQFHV RI �
EHDP QXPEHU
IUHTXHQF\
VDPSOHV LQ EHDP
EHDP FHQWUH VDPSOH

�
�
�
�

��
��
��
��

ELQDU\
ELQDU\
ELQDU\
ELQDU\

�
�
�
�

������

� �� ��
� �� �
� �� ���
� �� ���

�
�
�
�

1XPEHU RI EHDPV
RFFXUUHQFHV RI �
1XPEHU RI VDPSOHV LQ
EHDP RFFXUUHQFHV RI �

DPSOLWXGH
SKDVH

���
����

G%
GHJUHHV

ELQDU\
ELQDU\

�
�

�������

����� �� �
�� ���� �� ����

�

3RVVLEOH RFFXUUHQFHV RI �
VSDUH �� �� ELQDU\ �

������� ��

1RWHV

� 7KH WZR��ZD\ WUDYHO WLPH WR QRUPDO LQFLGHQFH XVHG LQ WKH
HFKR VRXQGHU WR FDOFXODWH LQFLGHQFH DQJOH GHSHQGHQFH RI
EDFNVFDWWHULQJ DPSOLWXGHV� 5HVROXWLRQ LV PRGH�� DQG HFKR
VRXQGHU��GHSHQGDQW� EXW LV ô RI WKDW XVHG LQ WKH GHSWK
GDWDJUDPV IRU GHWHFWHG EHDP UDQJHV�

(0 ��� VKDOORZ ��� PV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
(0 ��� GHHS ��� PV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
(0 ���� DQG (0 ��� ��� PV� � � � � � � � � � � � � � � � � � � � � � � � � �

� 7KH DPRXQW RI 6RQDU ,PDJH GDWD IRU RQH SLQJPD\ EH ODUJHU
WKDQ WKH PD[LPXP RI RQH GDWDJUDP� 7KH QXPEHU RI
GDWDJUDPV �W\SLFDOO\ ������ GHILQHV WKH QXPEHU RI
GDWDJUDPV UHSUHVHQWLQJ RQH SLQJ�
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� 'HILQHV WKH GDWDJUDPSRVLWLRQ LQ WKHGDWDJUDPVHTXHQFH IRU
RQH SLQJ�

� 7KH QXPEHU RI EHDPV UHSUHVHQWHG LQ WKH FXUUHQW GDWDJUDP�

� 'HILQHV WKH FXUUHQW EHDP�

� )UHTXHQF\ IRU WKH FXUUHQW EHDP�

�  ����� N+]
�  ����� N+]
�  ����� N+]
�  �� N+]

� 7KH QXPEHU RI VDPSOHV LQ WKH FXUUHQW EHDP�

� 7KH VDPSOH QXPEHU RI WKH FHQWUH EHDP VDPSOH LQ WKH
FXUUHQW EHDP� L�H� WKH [�\�] JLYHQ LQ WKH GHSWK GDWDJUDP IRU
WKLV EHDP� LV WKH SRVLWLRQ RI WKLV VDPSOH�

� 7KLV WDEOH FRQWDLQV WKH DPSOLWXGH DQG HOHFWULFDO SKDVH GDWD
IRU RQH RU PRUH EHDPV� DV GHILQHG E\ WKH QXPEHU RI EHDPV�
(DFK EHDP FRQWDLQV D YDU\LQJ QXPEHU RI GDWD VDPSOHV� DV
GHILQHG E\ WKH QXPEHU RI VDPSOHV LQ D EHDP�

7KH HOHFWULFDO SKDVH �p�PD\EH FRQYHUWHG WR DQJOH RI DUULYDO
UHODWLYH WR EHDP FHQWUH ��� DQG WKXV WKH SRVLWLRQ RQ WKH
VHDEHG�

� 
 ����� ô ²� FRV�E

ZKHUH F LV WKH WUDQVGXFHU VRXQG VSHHG� I LV WKH EHDP
IUHTXHQF\ DQG �E WKH EHDP DQJOH UHODWLYH WR WKH
SHUSHQGLFXODU RQ WKH UHFHLYHU WUDQVGXFHU DUUD\� 7KXV WKLV
GDWDJUDP FRQWDLQV DOO WKH GDWD QHHGHG IRU DVVHVVPHQW RI WKH
ORFDO DFURVVWUDFN VORSHV RQ WKH VHDEHG�

7KH DERYH LQIRUPDWLRQ LV YDOLG IRU WKH (0 ��� &RQWDFW
.RQJVEHUJ 6LPUDG LI \RX UHTXLUH WKH IRUPXOD YDOLG IRU
DQRWKHU (0 PXOWLEHDP HFKR VRXQGHU�

�� 7R REWDLQ D IL[HG OHQJWK� WKH VXUSOXV RI WKH GDWDJUDP LV ILOOHG
ZLWK ]HURV�

�� 7KH GLIIHUHQFH EHWZHHQ WKH DVVXPHG EDFNVFDWWHU FRHIILFLHQW
DW QRUPDO LQFLGHQFH DQG DW REOLTXH LQFLGHQFH XVHG WR
´IODWWHQµ WKH DPSOLWXGHV QHDU QRUPDO LQFLGHQFH� ,Q WKH
VHFRQG GDWDJUDPRI WKH VHTXHQFH IRU RQH SLQJ� WKH DVVXPHG
EDFNVFDWWHU FRHIILFLHQW DW QRUPDO LQFLGHQFH LV JLYHQ�

(0 ��� DPSOLWXGH RXWSXW
1RWH � 7KLV GDWDJUDP LV VXSSRUWHG E\ 2SHUDWRU 8QLW VRIWZDUH YHUVLRQ ���[ DQG

KLJKHU�

� 0HVVDJH W\SH� ��K� � � � � � � � �

� 1XPEHU RI GDWD E\WHV� ��� �
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1RWHV

� 5HIHU WR (0 PXOWLEHDP HFKR VRXQGHU WHFKQLFDO V\VWHP
GHVFULSWLRQ �UHVXOWV RI ERWWRP GHWHFWLRQ SURFHVVLQJ
FKDSWHU��

)LOWHUHG KHDYH RXWSXW
1RWH � 7KLV GDWDJUDP LV RQO\ DSSOLFDEOH IRU WKH (0 ���� DQG

(0 ��� PXOWLEHDP HFKR VRXQGHUV XVHG ZLWK WKH +LSS\ ���& 958�

� 0HVVDJH W\SH� ��K� � � � � � � � �

� 1XPEHU RI GDWD E\WHV� ����� �

%\WHV

'HVFULSWLRQ 5HV� 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

'DWH �
�
�

''��GD\
00��PRQWK
<<��\HDU

$6&,,
$6&,,
$6&,,

�
�
�

� � �� ��
� �� ��
� �� ��

�

7LPH �
�
�
����

++��KRXUV
00��PLQXWHV
66��VHFRQGV
KK��VHFRQGV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� � �� ��
� �� ��
� �� ��
� �� ��

�

6SDUH �� �� ELQDU\ � � ��

��� RFFXUUHQFHV RI �
KHDYH GLIIHUHQFH ���� PHWUHV ELQDU\ �

����
����� �� ����

�

7KH GHOD\ EHWZHHQ WKH PHDVXUHPHQW RI WKH KHDYH �XQILOWHUHG
KHDYH RXWSXW� DQG WKH ILOWHUHG KHDYH RXWSXW LV ���� VHFRQGV ZLWK
D +LSS\ ���&�

1RWHV

� 7LPH��WDJV WKH ROGHVW VDPSOH �VDPSOH ��� RI WKH ��� KHDYH
GLIIHUHQFH VDPSOHV�

� (TXDOV WKH GLJLWDOO\ ILOWHUHG KHDYH RXWSXW PLQXV WKH
XQILOWHUHG KHDYH RXWSXW� 7KH GDWD DUH VDPSOHG HYHU\
��� VHFRQG ��� +]��

��� 3RVLWLRQ LQSXW

*HQHUDO
7KH (0 PXOWLEHDP HFKR VRXQGHU VXSSRUWV LQSXW IURP D UDQJH RI
SRVLWLRQLQJ V\VWHPV� 7KLV GRFXPHQW GHVFULEHV WKH GDWDJUDP
IRUPDWV DFFHSWHG E\ WKH (0 PXOWLEHDP HFKR VRXQGHU�

3RVLWLRQLQJ GDWDJUDPV DUH DFFHSWHG RQ WKH 56����� VHULDO OLQH SRUW
3� RQ WKH PXOWLSRUW FRQQHFWLRQ ER[ VXSSOLHG ZLWK WKH 2SHUDWRU
8QLW�
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5HFRPPHQGHG VHULDO SRUW VHW��XS LV �H[FHSW ZKHUH QRWHG��

� ���� EDXG
� � GDWD ELWV
� � VWRS ELW
� QR SDULW\

7KLV EDXG UDWH LV KLJK HQRXJK IRU WKH DFFXUDF\ UHTXLUHG DQG WKH
QHFHVVDU\ WKURXJKSXW� DQG LW LV ORZ HQRXJK WR DYRLG HUURUVZKLFK
PLJKW RFFXU GXH WR FRPSXWHU ZRUNORDG�

6LPUDG �� SRVLWLRQ LQSXW
7KLV LQSXW IRUPDW LV VXSSRUWHG RQ V\VWHPV ZLWK 2SHUDWRU 8QLW
VRIWZDUH YHUVLRQ ��� DQG KLJKHU� ,W LV WKH UHFRPPHQGHG IRUPDW
ZLWK WKH (0 PXOWLEHDP HFKR VRXQGHU�

1RWH � 7KLV GDWDJUDPPXVW QRW EH FRQIXVHGZLWK WKH 6LPUDG �� SRVLWLRQ RXWSXW
GDWDJUDP �GHVFULEHG LQ VHFWLRQ RQ SDJH �����



2SHUDWRU PDQXDO

����������'

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

6WDUW FKDUDFWHU �� 6WDUW RI 6HQWHQFH $6&,, � � j

$GGUHVV ��
��

DGGUHVV
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� ���� DQG $��=
�

'DWH �
�
�
��

''��GD\V
00��PRQWKV
<<��\HDUV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� � �� ��
� �� ��
� �� ��
�

7LPH �
�
�
����
��

++��KRXUV
00��PLQXWHV
66��VHFRQGV
KK��VHFRQGV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�
�

� � �� ��
� �� ��
� �� ��
� �� ��
�

/DWLWXGH �
�����
��
��

GHJUHHV
PLQXWHV
1RUWK�6RXWK
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

�� � �� ��
� �� �������
1 RU 6
�

/RQJLWXGH �
�����
��
��

GHJUHHV
PLQXWHV
(DVW�:HVW
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

�� � �� ���
� �� �������
( RU :
�

8701RUWKLQJ ���
��

PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,

��
�

�� � �� [[[[[[[[[�[
�

870 (DVWLQJ ���
��

PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

�� � �� [[[[[[[�[
�

870 ]RQH QR �
��

WLPH ]RQH
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� � �� ��
�

870 ]RQH
ORQJLWXGH

�
�����
��
��

GHJUHHV
PLQXWHV
(DVW�:HVW
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

�� � �� ���
� �� �������
( RU :
�

�

6\VWHP �
�� ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� � �� �
�

�

4 IDFWRU �
��

��
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� � �� �
�

�

6SHHG ���
��

P�V
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� � �� ����
�

�

/LQH KHDGLQJ ���
��

GHJUHHV
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� � �� �����
�

�

7HUPLQDWLRQ ��
��

&DUULDJH 5HWXUQ
/LQH )HHG

$6&,,
$6&,,

�
�

� �'K
�$K

1RWHV

� 7KH 870 ]RQH ORQJLWXGH ILHOG LV RQO\ YDOLG LI (DVW�:HVW LV
VHW WR ( RU :�
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� 'HWHUPLQHV ZKLFK FRRUGLQDWH V\VWHP LV YDOLG�

�  ODW��ORQJ�
�  870 1RUWKHUQ KHPLVSKHUH
�  870 6RXWKHUQ KHPLVSKHUH

� 7KH 4 IDFWRU VKRXOG EH UHODWHG WR SRVLWLRQLQJ VWDQGDUG
GHYLDWLRQ DV IROORZV�

�  ��P
�  ��P
�  ���P
�  ���P
�  ����P
�  ����P
�  �����P
�  �����P
�  ������P�
�  QRW YDOLG SRVLWLRQ

� 7KLV VSHHG PD\ EH XVHG LQ WKH 4XDOLW\ $VVXUDQFH 8QLW DQG
WKH 6RQDU ,PDJLQJ 8QLW� ,W VKRXOG EH D ILOWHUHG VKLS VSHHG
UHODWLYH WR WKH VHDEHG�

� 7KLV OLQH KHDGLQJPD\ EH XVHG LQ WKH 6RQDU ,PDJLQJ8QLW� ,W
VKRXOG EH WKH H[SHFWHG VXUYH\ OLQH KHDGLQJ RU D ILOWHUHG
DFWXDO FRXUVH PDGH JRRG�

10($ ���� SRVLWLRQ LQSXW
7KH *// GDWDJUDP ZLWKRXW WLPH LV VXSSRUWHG RQ V\VWHPV ZLWK
2SHUDWRU 8QLW VRIWZDUH YHUVLRQ ��� DQG KLJKHU� 7KH **$
GDWDJUDP LV VXSSRUWHG RQ V\VWHPV ZLWK 2SHUDWRU 8QLW VRIWZDUH
YHUVLRQ ��� DQG KLJKHU�
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*// IRUPDW

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

6WDUW FKDUDFWHU �� 6WDUW RI 6HQWHQFH $6&,, � � j

$GGUHVV ��
��
��

WDONHU LGHQWLILHU
VHQWHQFH IRUPDWWHU
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

� ���� DQG $��=
*//
�

/DWLWXGH �
YDULDEOH
��

GHJUHHV
PLQXWHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
���Q
�

���Q � �� ��
� �� �����
�

�

+HPLVSKHUH ��
��

1RUWK�6RXWK
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� 1 RU 6
�

/RQJLWXGH �
YDULDEOH
��

GHJUHHV
PLQXWHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
���Q
�

���Q � �� ���
� �� �����
�

�

+HPLVSKHUH �� (DVW�:HVW $6&,, � � ( RU :

&KHFNVXP ��
��

GHOLPLWHU
��

$6&,,
$6&,,

�
�

�  �

7HUPLQDWLRQ ��
��

&DUULDJH 5HWXUQ
/LQH )HHG

$6&,,
$6&,,

�
�

� �'K
�$K

**$ IRUPDW

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

6WDUW FKDUDFWHU �� 6WDUW RI 6HQWHQFH $6&,, � � j

$GGUHVV ��
��
��

WDONHU LGHQWLILHU
VHQWHQFH IRUPDWWHU
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

� ���� DQG $��=
**$
�

7LPH �
�
�
��
�
��

++��KRXUV
00��PLQXWHV
66��VHFRQGV
VHSDUDWRU
KK��KXQGUHGWKV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
����
����
�

����� �����
�����
�����
�
�����
�

�

/DWLWXGH �
YDULDEOH
��

GHJUHHV
PLQXWHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
���Q
�

���Q � �� ��
� �� �����
�

�

+HPLVSKHUH ��
��

1RUWK�6RXWK
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� 1 RU 6
�

/RQJLWXGH �
YDULDEOH
��

GHJUHHV
PLQXWHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
���Q
�

���Q � �� ���
� �� �����
�

�
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'HVFULSWLRQ 1RWH9DOLG UDQJH

%\WHV

)RUPDW8QLWV5HV'HVFULSWLRQ 1RWH9DOLG UDQJHS�)RUPDW8QLWV5HV

+HPLVSKHUH �� (DVW�:HVW $6&,, � � ( RU :

4XDOLW\ LQGLFDWRU �
��

��
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� ����
�

�

8VHG VDWHOOLWHV �
��

��
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� QRW OLPLWHG
�

�

+'23 YDULDEOH
��

��
ILHOG VHSDUDWRU

$6&,,
$6&,,

Q
�

Q�� QRW OLPLWHG
�

�

$QWHQQD DOWLWXGH YDULDEOH
��
��
��

PHWUHV
ILHOG VHSDUDWRU
PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,

Q
�
�
�

Q�� QRW OLPLWHG
�
0
�

�

*HRLGDO VHSDUDWLRQ YDULDEOH
��
��
��

PHWUHV
ILHOG VHSDUDWRU
PHWUHV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,

Q
�
�
�

Q�� QRW OLPLWHG
�
0
�

�

$JH RI '*36 GDWD YDULDEOH
��

VHFRQGV
ILHOG VHSDUDWRU

$6&,,
$6&,,

Q
�

Q�� QRW OLPLWHG
�

�

'*36 VWDWLRQ ,' � �� $6&,, �
�

� �������
�

�

&KHFNVXP ��
��

GHOLPLWHU
��

$6&,,
$6&,,

�
�

�  �

7HUPLQDWLRQ ��
��

&DUULDJH 5HWXUQ
/LQH )HHG

$6&,,
$6&,,

�
�

� �'K
�$K

1RWHV

� 7KH OHQJWK GHSHQGV RQ WKH SUHFLVLRQ DYDLODEOH�

� 2SWLRQDO� WKH ILHOGV DUH QRW XVHG E\ WKH PXOWLEHDP HFKR
VRXQGHU� 6HH 10($ ���� PDQXDO IRU GHVFULSWLRQ�

6LPUDG �� SRVLWLRQ LQSXW
1RWH � 7KLV GDWDJUDPPXVW QRW EH FRQIXVHGZLWK WKH 6LPUDG �� SRVLWLRQ RXWSXW

GDWDJUDP �GHVFULEHG RQ SDJH �����

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

6WDUW FKDUDFWHU �� 6WDUW RI 7H;W $6&,, � � ��K

0HVVDJH W\SH �� �� $6&,, � � ��K

7LPH 'HOD\ ���� VHFRQGV $6&,, � � � �� ���� �

6KLS·V SRVLWLRQ
870 1RUWKLQJ
870 (DVWLQJ

���
���

PHWUHV
PHWUHV

$6&,,
$6&,,

�
�

��
� �� ��������
� �� ��������

�
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'HVFULSWLRQ 1RWH9DOLG UDQJH

%\WHV

)RUPDW8QLWV5HV'HVFULSWLRQ 1RWH9DOLG UDQJHS�)RUPDW8QLWV5HV

6SDUH �� �� $6&,, � � j RU �

6WRS FKDUDFWHU �� (QG RI 7H;W $6&,, � � ��K

&KHFNVXP ��
��

/6%
06%

ELQDU\
ELQDU\

�
�

� � �� �����
� �� �����

1RWHV

� 7LPH GHOD\ RI SRVLWLRQ PHDVXUHPHQW IURP DFWXDO
PHDVXUHPHQW XQWLO WUDQVPLWWHG WR WKH (0 PXOWLEHDP HFKR
VRXQGHU� /HDGLQJ ]HURV �$6&,, �� ��K� VKRXOG EH DGGHG� ,W
LV DSSOLHG WR WKH WLPH WDJ RI WKH 6LPUDG �� RXWSXW GDWDJUDP�

� 870 SRVLWLRQV �LQ GP� DW WKH DQWHQQD RU DW WKH UHIHUHQFH
SRLQW RI WKHSRVLWLRQLQJ V\VWHP� /HDGLQJ]HURV �$6&,, �� ��K�
PXVW EH DGGHG�

0RWRUROD SRVLWLRQ LQSXW
7KH IRUPDW LV LQ DFFRUGDQFH ZLWK WKH UHPRWH [ DQG \ IRUPDW IURP
0RWRUROD )DOFRQ ����

2QO\ WKH SRVLWLRQ GDWD LQ WKH GDWDJUDP DUH XVHG E\ WKH
(0 PXOWLEHDP HFKR VRXQGHU� 7KH �� ILHOG VHSDUDWRUV �FRPPDV�
EHIRUH WKH SRVLWLRQ GDWD DUH LQ DFFRUGDQFH ZLWK WKH 0RWRUROD
IRUPDW� 7KH UHPDLQGHU RI WKH GDWDJUDPKDV QR VLJQLILFDQFH H[FHSW
IRU WKH VWRS FKDUDFWHU�

%\WHV

'HVFULSWLRQ 5HV� 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

6WDUW FKDUDFWHU �� 6WDUW RI 7H;W $6&,, � � ��K

�� RFFXUUHQFHV RI �
GDWD
ILHOG VHSDUDWRU

��
��

��
VHSDUDWRU

$6&,,
$6&,,

��
�

���
QRW OLPLWHG
�

3RVLWLRQ ���
��
���

;��&RRUGLQDWH
VHSDUDWRU
<��&RRUGLQDWH

$6&,,
$6&,,
$6&,,

����
�
����

����� á���������
�
á���������

�

2WKHU GDWD �� �� $6&,, �� QRW XVHG

6WRS FKDUDFWHU �� (QG RI 7H;W $6&,, � � ��K

1RWHV

� 3RVLWLRQ FRRUGLQDWHV DUH ULJKW MXVWLILHG DQG OHDGLQJ ]HURVDUH
VXSSUHVVHG� 1HJDWLYH YDOXHV DUH LQGLFDWHG ZLWK D PLQXV�

0LFURIL[ SRVLWLRQ LQSXW
7KH IRUPDW LV DFFRUGLQJ WR 5DFDO 0LFURIL[ GRFXPHQWDWLRQ�
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5HFRPPHQGHG VHULDO SRUW VHW��XS�

� ���� EDXG
� � GDWD ELWV
� � VWRS ELWV
� HYHQ SDULW\

7KH RXWSXW FRQVLVWV RI XS WR WKUHH OLQHV�

7KH ILUVW OLQH FRQWDLQV D IRXU��GLJLW HYHQW QXPEHU� WKH WLPH DQG WKH
;��< FRRUGLQDWHV LQ HLWKHU ODW�ORQJ RU 870 IRUPDW�

7KH VHFRQG DQG WKLUG OLQHV FRQWDLQ UDQJH LQIRUPDWLRQ� EXW DUH
LJQRUHG E\ WKH (0 PXOWLEHDP HFKR VRXQGHU�

([DPSOH�

(9(17����� 7,0(����������� ; ��������� < ����������

�� �������� �� �������� �� �������� �� �������

�� ������ �� ������� �� �� ������ �� �����

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

(YHQW ��
�
��

KHDGHU
HYHQW QXPEHU
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

�� (9(17�
� �� ����
jj

7LPH ��
�
��
�
��
�
��

KHDGHU
KRXUV
VHSDUDWRU
PLQXWHV
VHSDUDWRU
VHFRQGV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�
�
�
�

�� 7,0(�
� �� ��
��
� �� ��
��
� �� ��
jj

3RVLWLRQ ��
���
��
��
���

KHDGHU
;��&RRUGLQDWH
VHSDUDWRU
KHDGHU
<��&RRUGLQDWH

$6&,,
$6&,,
$6&,,
$6&,,
$6&,,

�
��
�
�
��

�� ; j
�������������
jj
< j
��������������
jj

��

(QG RI OLQH ��
��

&DUULDJH 5HWXUQ
/LQH )HHG

$6&,,
$6&,,

�
�

� 'K
$K

5DQJH LQIRUPDWLRQ �� �� $6&,, �� QRW XVHG

1RWHV

� 7KH RXWSXW IRUPDW RI WKH FRRUGLQDWHV GHSHQGV RQ WKH
µ&RRUGVµ RSWLRQ VHOHFWHG RQ WKH µ&08 6HW��8Sµ SDJH� 7KLV
RSWLRQ VKRXOG EH VHW WR 70 *5,' 287387�

3RVLWLRQ FRRUGLQDWHV DUH ULJKW MXVWLILHG DQG OHDGLQJ ]HURVDUH
VXSSUHVVHG� 1HJDWLYH YDOXHV DUH LQGLFDWHG ZLWK D PLQXV�
SRVLWLYH YDOXHV ZLWK D VSDFH�
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7KXV D W\SLFDO RXWSXW ZRXOG EH�
; jjjj�������
< jjj���������

7ULPEOH SRVLWLRQ LQSXW
7KLV IRUPDW LV RQO\ LQFOXGHG IRU .RQJVEHUJ 6LPUDG WHVW SXUSRVHV�

5:6/2'
7KLV VSHFLDO IRUPDW LV XVHG E\ 5LMNVZDWHUVWDDW RI +ROODQG RQO\�

��� ([WHUQDO FORFN LQSXW

,QWURGXFWLRQ
$Q H[WHUQDO PDVWHU FORFN PD\ EH LQWHUIDFHG WR V\QFKURQL]H WKH
LQWHUQDO FORFN RI WKH HFKR VRXQGHUZLWK H[WHUQDO HTXLSPHQW� &ORFN
V\QFKURQL]DWLRQ LV DFFHSWHGRQ WKH56����� VHULDO OLQH SRUW3�RQ WKH
PXOWLSRUW FRQQHFWLRQ ER[ VXSSOLHG ZLWK WKH 2SHUDWRU 8QLW�

1DYLWURQLF 6'&��� H[WHUQDO FORFN LQSXW
7KLV LQSXW IRUPDW LV VXSSRUWHG RQ V\VWHPV ZLWK 2SHUDWRU 8QLW
VRIWZDUH YHUVLRQ ��� DQG KLJKHU�
5HFRPPHQGHG VHULDO SRUW VHW��XS�
� ��� EDXG
� � GDWD ELWV
� � VWRS ELW
� HYHQ SDULW\

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

7LPH �
�
�
�

-XOLDQ GD\
KRXUV
PLQXWHV
VHFRQGV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� � �� ���
� �� ��
� �� ��
� �� ��

7HUPLQDWLRQ ��
��

&DUULDJH 5HWXUQ
/LQH )HHG

$6&,,
$6&,,

�
�

� 'K
$K

:(03( ����� H[WHUQDO FORFN LQSXW
7KLV LQSXW IRUPDW LV VXSSRUWHG RQ V\VWHPV ZLWK 2SHUDWRU 8QLW
VRIWZDUH YHUVLRQ ��� DQG KLJKHU�
5HFRPPHQGHG VHULDO SRUW VHW��XS�
� ��� EDXG
� � GDWD ELWV
� � VWRS ELWV
� HYHQ SDULW\
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%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

6WDUW FKDUDFWHU �� 6WDUW RI 7H;W $6&,, � � ��K

*07 WLPH ��
�
�
�

KHDGHU
KRXUV
PLQXWHV
VHFRQGV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� 8
� �� ��
� �� ��
� �� ��

*07 GDWH ��
�
�
�

KHDGHU
GD\V
PRQWKV
\HDUV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� '
� �� ��
� �� ��
� �� ��

/RFDO WLPH ��
�
�
�

KHDGHU
KRXUV
PLQXWHV
VHFRQGV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� /
� �� ��
� �� ��
� �� ��

/RFDO GDWH ��
�
�
�

KHDGHU
GD\V
PRQWKV
\HDUV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� '
� �� ��
� �� ��
� �� ��

7HUPLQDWLRQ ��
��

&DUULDJH 5HWXUQ
/LQH )HHG

$6&,,
$6&,,

�
�

� 'K
$K

6WRS FKDUDFWHU �� (QG RI 7H;W $6&,, � � ��K

10($ ���� ='$ H[WHUQDO FORFN LQSXW
7KLV LQSXW IRUPDW LV VXSSRUWHG RQ V\VWHPV ZLWK 2SHUDWRU 8QLW
VRIWZDUH YHUVLRQ ��� DQG KLJKHU�

5HFRPPHQGHG VHULDO SRUW VHW��XS�

� ���� EDXG
� � GDWD ELWV
� � VWRS ELW
� QR SDULW\

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

6WDUW FKDUDFWHU �� 6WDUW RI 6HQWHQFH $6&,, � � �

$GGUHVV ��
��
��

WDONHU LGHQWLILHU
VHQWHQFH IRUPDWWHU
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,

�
�
�

� ���� DQG $��=
='$
�

7LPH �
�
�
��
����
��

KRXUV
PLQXWHV
VHFRQGV
VHSDUDWRU
VHFRQGV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
����
����
�

���
��

� �� ��
� �� ��
� �� ��
�
�����
�



2SHUDWRU PDQXDO

����������'

'HVFULSWLRQ 1RWH9DOLG UDQJH

%\WHV

)RUPDW8QLWV5HV'HVFULSWLRQ 1RWH9DOLG UDQJHS�)RUPDW8QLWV5HV

'DWH �
��
�
��
�
��

GD\V
VHSDUDWRU
PRQWKV
VHSDUDWRU
\HDUV
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�
�
�

�� � �� ��
�
� �� ��
�
� �� ����
�

7LPH ]RQH ��
�

(DVW�:HVW
WLPH ]RQH

$6&,,
$6&,,

�
�

� j RU ��
� �� ��

�

7HUPLQDWLRQ ��
��

&DUULDJH 5HWXUQ
/LQH )HHG

$6&,,
$6&,,

�
�

� 'K
$K

1RWHV

� j  :HVW
��  (DVW

,)5(0(5 H[WHUQDO FORFN LQSXW

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

6WDUW FKDUDFWHU �� 6WDUW RI 6HQWHQFH $6&,, � � �

$GGUHVV ��
��

DGGUHVV
ILHOG VHSDUDWRU

$6&,,
$6&,,

�
�

� ���� DQG $��=
�

'DWH �
��
�
��
�
��

GD\
VHSDUDWRU
PRQWK
VHSDUDWRU
\HDU
ILHOG VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�
�
�

� � �� ��
�
� �� ��
�
� �� ��
�

7LPH �
��
�
��
�
��
���

KRXUV
VHSDUDWRU
PLQXWHV
VHSDUDWRU
VHFRQGV
VHSDUDWRU
VHFRQGV

$6&,,
$6&,,
$6&,,
$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�
�
�
�

�� � �� ��
�
� �� ��
�
� �� ��
�
����

7HUPLQDWLRQ ��
��

&DUULDJH 5HWXUQ
/LQH )HHG

$6&,,
$6&,,

�
�

� 'K
$K

7ULPEOH H[WHUQDO FORFN LQSXW

7KLV IRUPDW LV IRU .RQJVEHUJ 6LPUDG WHVW SXUSRVHV RQO\�
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1(5& H[WHUQDO FORFN LQSXW

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

6WDUW FKDUDFWHU �� 6WDUW RI VHQWHQFH $6&,, � � �'K

'DWH �
��
�
��

<<��\HDU
VHSDUDWRU
''' �� -XOLDQ GD\
VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� �����
�
������
�

7LPH �
��
�
��
�

++ �� KRXU
VHSDUDWRU
PP �� PLQXWHV
VHSDUDWRU
VV �� VHFRQGV

$6&,,
$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�
�

� �����
�
�����
�
�����

��� 6RXQG VSHHG LQSXW

,QWURGXFWLRQ
$ VRXQG VSHHG SURILOH LV UHTXLUHG LI WKH HFKR VRXQGHU LV WR JLYH
FRUUHFWPHDVXUHPHQWV� 7KH VRXQG VSHHGSURILOH LV XVXDOO\ GHULYHG
IURP D PHDVXUHPHQW WKURXJK WKH ZDWHU FROXPQ� SRVVLEO\
VXSSOHPHQWHG E\ WDEXODWHG YDOXHV�

7KH VRXQG VSHHG SURILOH PD\ EH HQWHUHG LQWR WKH HFKR VRXQGHU���

� PDQXDOO\�
� IURP D VRXQG VSHHG SURILOH GDWDJUDP VHQW IURP DQ H[WHUQDO

FRPSXWHU�
� XSORDGHG GLUHFWO\ IURP WKH PHDVXULQJ LQVWUXPHQW�

$OO WKH VRXQG VSHHG GDWDJUDPV DUH DFFHSWHG DV LQSXW RQ WKH
56����� VHULDO OLQH SRUW 3� RQ WKH PXOWLSRUW FRQQHFWLRQ ER[
VXSSOLHGZLWK WKH2SHUDWRU8QLW� 7KH6LPUDG%LQDU\6RXQG6SHHG
3URILOH GDWDJUDP LV DOVR DFFHSWHG YLD (WKHUQHW�
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6LPUDG ELQDU\ VRXQG VSHHG SURILOH LQSXW

%\WHV

'HVFULSWLRQ 5HV� 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

6WDUW FKDUDFWHU �� 6WDUW RI 7H;W $6&,, � � ��K

0HVVDJH W\SH �� �� ELQDU\ � � �$K

'DWH �
�
�

''��GD\V
00��PRQWKV
<<��\HDUV

$6&,,
$6&,,
$6&,,

�
�
�

� � �� ��
� �� ��
� �� ��

7LPH �
�
�
����

++��KRXUV
00��PLQXWHV
66��VHFRQGV
KK��VHFRQGV

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

� � �� ��
� �� ��
� �� ��
� �� ��

1R� RI YDOLG YDOXHV � �� ELQDU\ � � � �� ��� �

��� RFFXUUHQFHV RI�
GHSWK
VRXQG VSHHG

�
���

P
P�V

ELQDU\
ELQDU\

�
�

���
� �� �����
����� �� �����

(QG FKDUDFWHU �� (QG RI 7H;W $6&,, � � ��K

&KHFNVXP ��
��

/6%
06%

ELQDU\
ELQDU\

�
�

� � �� ���
� �� ���

�

1RWHV

� 7KH VRXQG VSHHG SURILOH GDWDJUDP FRQVLVWV RI ��� SDLUV RI
GHSWK DQG FRUUHVSRQGLQJ VRXQG VSHHG YDOXHV� 7KH µ1R� RI
YDOLG YDOXHVµ GHWHUPLQHV WKH QXPEHU RI GHSWK DQG VRXQG
VSHHG YDOXHV ZKLFK DUH YDOLG LQ WKH WDEOH� VWDUWLQJ IURP WKH
ILUVW SDLU�

� 7KH FKHFNVXP LV FDOFXODWHG DV IRU WKH RXWSXW GDWDJUDPV
�GHVFULEHG LQ ,QWURGXFWLRQ RQ SDJH �����

6LPUDG $6&,, VRXQG VSHHG SURILOH LQSXW
7KLV GDWDJUDP KDV WKH VDPH IRUPDW DV WKDW XVHG E\ WKH
6LPUDG ($ ��� (FKR 6RXQGHU�
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%\WHV

'HVFULSWLRQ 5HV� 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

+HDGHU ��
��

��
VHSDUDWRU

$6&,,
$6&,,

�
�

� 69
�

7LPH �
�
�
�
��

++��KRXUV
00��PLQXWHV
66��VHFRQGV
KK��KXQGUHGWKV
VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�
�
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�

1R� RI YDOXHV �Q� �
��

��
VHSDUDWRU

$6&,,
$6&,,

�
�

� jj������
�

�� �

Q RFFXUUHQFHV RI�
GHSWK

VRXQG VSHHG

�
��
���
��

PHWUHV
VHSDUDWRU
P�V
VHSDUDWRU

$6&,,
$6&,,
$6&,,
$6&,,

�
�
�
�

Q��
jjjj��������
�
��������������
�

�

7HUPLQDWLRQ �� &DUULDJH
5HWXUQ

$6&,, � � �'K

1RWHV

� 7KH VRXQG VSHHG SURILOH GDWDJUDP FRQVLVWV RI XS WR ���
SDLUV RI GHSWK DQG FRUUHVSRQGLQJ VRXQG VSHHG YDOXHV� 7KH
µ1R� RI YDOLG YDOXHVµ GHWHUPLQHV WKH QXPEHU RI GHSWK
YDOXHV DQG VRXQG VSHHG YDOXHV ZKLFK WKH GDWDJUDP
FRQWDLQV �

� /HDGLQJ VSDFHV PXVW EH XVHG�

1DYLWURQLF 690��� VRXQG VSHHG SURILOH LQSXW
5HFRPPHQGHG VHULDO SRUW VHW��XS�

� ���� EDXG
� � GDWD ELWV
� � VWRS ELW
� QR SDULW\

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

6\QFKURQL]DWLRQ �� �� $6&,, � � ������

6WDUW FKDUDFWHU �� �� $6&,, � � �

6RXQG VSHHG � DYHUDJH YDOXH $6&,, � � � �� ����� �

Q RFFXUUHQFHV RI�
VRXQG VSHHG � PHDVXUHG YDOXH $6&,, �

Q�
� �� �����

�

7HUPLQDWLRQ ��
��

&DUULDJH 5HWXUQ
/LQH )HHG

$6&,,
$6&,,

�
�

� 'K
$K

1RWHV
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� 7KH JLYHQ YDOXH PXVW EH XVHG LQ WKH IRUPXOD EHORZ WR JLYH
WKH VRXQG VSHHG YDOXH LQ P�V�

69 
 $� �YDOXH %� ZKHUH $  �������������
%  ��������������
69 6RXQG VSHHG >P�V@

$ DQG % DUH FRQVWDQWV XVHG LQWHUQDOO\ E\ WKH1$9,7521,&
690����

([DPSOH� %\WH ��� ��K
%\WH ��� ��K
%\WH ��� ��K
%\WH ��� ��K
%\WH ��� ��K
9DOXH� �����

6RXQG VSHHG� 69 
 $� ������  %�
 ����P�V

$SSOLHG 0LFURV\VWHPV /WG� 693����
7KH $SSOLHG 0LFURV\VWHPV /WG� 693���� VRXQG VSHHG SURILOH
SUREH LV VXSSRUWHG LQ WZR ZD\V�

� XSORDGLQJ WKH SURILOH GLUHFWO\ IURP WKH SUREH� RU E\

� XSORDGLQJ WKH SURILOH IURP WKH 3&��EDVHG 7RWDO 6\VWHP
6RIWZDUH �GHOLYHUHG E\ $SSOLHG 0LFURV\VWHPV /WG� ZLWK WKH
SUREH� LQ WKH VR��FDOOHG &$/& IRUPDW

1RWH WKDW WKH 7RWDO 6\VWHP 6RIWZDUH GRHV QRW KDYH WKH UHTXLUHG
XSORDG FDSDELOLW\� VR IRU H[DPSOH D VWDQGDUG 3& FRPPXQLFDWLRQ
SURJUDPPXVW EH XVHG WR SHUIRUP WKH XSORDG� 7KLV SURJUDPPXVW
WUDQVIHU WKH VRXQG VSHHG SURILOH ILOH �H[WHQVLRQ �5(/� XQFKDQJHG
DQG ZLWKRXW DGGLQJ DQ\WKLQJ�

1RWH � ,I WKH ILOH FRQWDLQVPRUH WKDQ ��� SDLUV RI GHSWKV DQG VRXQG YHORFLWLHV� WKH
H[WUD SRLQWV PXVW EH UHPRYHG ZLWK D VWDQGDUG 3& HGLWRU�

1RWH WKDW WKH SUREH PXVW EH DUPHG IURP WKH 3& VRIWZDUH EHIRUH
GHSOR\PHQW� &DOLEUDWLRQ GDWD IRU D VSHFLILF SUREH DUH XVHG E\ WKH
3& VRIWZDUH� 7KXV� LW LV UHFRPPHQGHG WR XSORDG WKH SUREH GDWD
YLD WKH 3& WR DFKLHYH WKH KLJKHVW DFFXUDF\� DQG RQO\ XSORDG WKH
SUREH GDWD GLUHFWO\ WR WKH 2SHUDWRU 8QLW LQ DQ HPHUJHQF\�

7KH &$/& IRUPDW LV DQ $6&,, IRUPDW ZLWK D ILYH OLQH KHDGHU SOXV
D YDULDEOH QXPEHU RI OLQHV ZLWK GDWD DV IROORZV�

/LQH �� &$/&� VQ� GDWH� GHSWKLQFUHPHQW� GHSWKGLVSOD\

/LQH �� $0/ 6281' 9(/2&,7< 352),/(5 6�1� [[[[[

/LQH �� '$7(�[[[[[ 7,0(�[[[[[

/LQH �� '(37+ 2) 6(7 �0�� [[[[�[

/LQH �� '(37+�0� 9(/2&,7< �0�6� 7(03(5$785( ��&�
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,Q WKH ILUVW OLQH� VQ LV WKH VHQVRU VHULDO QXPEHU � GDWH LV FXUUHQW GDWH
WDNHQ IURP FRPSXWHU� GHSWKLQFUHPHQW LV ORJJLQJ GHSWK
LQFUHPHQW� DQG GHSWKGLVSOD\ LV GHSWK XQLWV �PHWHUV RU GHFLEDUV��
/LQH � JLYHV WKH -XOLDQ GDWH DQG WLPH DW VWDUW RI VHQVRU ORJJLQJ�
DQG OLQH � WKH SUHVVXUH RIIVHW DW VHD OHYHO� 7KH GDWD LQ WKH KHDGHU
LV QRW XVHG E\ WKH (0 V\VWHP� (DFK GDWD UHFRUG FRQWDLQV WKUHH
QXPEHUV�GHSWK LQPHWUHV� VRXQGYHORFLW\ LQP�VDQG WHPSHUDWXUH
LQ �& �QRW XVHG E\ WKH (0 V\VWHP�� VHSDUDWHG E\ D VSDFH DQG
WHUPLQDWHG ZLWK D OLQHIHHG �/)�� 7KH QXPEHUV PXVW DOO LQFOXGH D
GHFLPDO SRLQW �[[[�[ [[[[�[ [[�[/)�� 7KH GDWD DUH WHUPLQDWHG E\
D OLQH ZLWK WKUHH ]HURV VHSDUDWHG E\ WZR VSDFHV �� � ���

��� 5HPRWH UHTXHVW LQSXW
7KH 2SHUDWRU 8QLW PD\ EH UHTXHVWHG WR RXWSXW D VSHFLILF
GDWDJUDP �VHULDO SRUW RU (WKHUQHW�� 7KH GDWDJUDPVZKLFK PD\ EH
UHTXHVWHG DUH WKH 6RXQG 6SHHG 3URILOH GDWDJUDP DQG WKH 6WDUW�
6WRS DQG 3DUDPHWHU GDWDJUDP �UHIHU WR 2XWSXW GDWDJUDPV RQ
SDJH �����

%\WHV

'HVFULSWLRQ 5HV 8QLWV )RUPDW � S 9DOLG UDQJH 1RWH

6WDUW FKDUDFWHU 6WDUW RI WH[W %LQDU\ � � ��K

5HTXHVW %LQDU\ � � �)K

'DWDJUDP W\SH %LQDU\ � � ��K� ��K�
��K� �DK

6WRS FKDUDFWHU (QG RI WH[W %LQDU\ � � ��K

&KHFNVXP /6%
06%

%LQDU\ �
�

� ���))K
���))K

�

1RWHV

� 7KH FKHFNVXP LV FDOFXODWHG DV IRU WKH RXWSXW GDWDJUDPV�
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%ODQN SDJH
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$
$EVRUSWLRQ FRHIILFLHQW� ��� ���
ILJXUH� ��

$FURVVWUDFN GHSWK SURILOH� �

$FURVVWUDFN SURILOH
GLVSOD\� ��
H[DPSOH� ��
KRZ WR FRQWURO YLVXDO SUHVHQWDWLRQ� ��

$FWLYH EHDPV� ���

$'& KHDGURRP� ���

$GGUHVV
GHVWLQDWLRQ HWKHUQHW� ��
GHVWLQDWLRQ ,3� ��
GHVWLQDWLRQ 8'3 SRUW QXPEHU� ��
VRXUFH HWKHUQHW� ��
VRXUFH ,3� ��
VRXUFH 8'3 SRUW QXPEHU� ��

$HUDWLRQ �VHH VWDYH GLVSOD\�� ���

$ODUP �WXUQ RQ�RII�� ��

$ORQJWUDFN GHSWK SURILOH� �

$ORQJWUDFN SURILOH
GLVSOD\� ��
H[DPSOH� ��
KRZ WR� GLVSOD\ RQ VFUHHQ� ��� ��
WLPH VFDOH� ��

$PS VFDOH� ���

$PS VWDUW� ���

$PS�SKDVH UHV� ���

$PSOLWXGH� ��
%'8 GLVSOD\� ���
KRZ WR GLVSOD\ SLQJ DPSOLWXGH� ��

$QJOH �PD[��� ���

$WWLWXGH� �

$XWR UHVWDUW� ���

%
%DFN� �XS PHPRU\ IDLOXUH� ��

%DFNVFDWWHULQJ� ���� ���

%DFNVFDWWHULQJ VWUHQJWK� �

%HDP
DFWLYH EHDPV� ���
EDFNVFDWWHULQJ� ���
UHIOHFWLYLW\� ���

%HDP DPSOLWXGH� %'8 GLVSOD\� ���
%HDP DPSOLWXGH YHUVXV WLPH� �
%HDP GHWHFWLRQ SDUDPHWHUV� �
%HDP LQFLGHQFH DQJOHV� �
%HDP QXPEHU� ��
%HDP SKDVH� %'8 GLVSOD\� ���
%HDP SKDVH YHUVXV WLPH� �
%HDP UDQJHV� %'8 GLVSOD\� ���
%HDP VSDFLQJ� �� ��
�� �GHJUHH� ���
(0��' DQG HTXLGLVWDQW� ���
(0��6 DQG HTXLGLVWDQW� ���

%HDPIRUPHU� �
%HDPV 2.� ���
%HDPZLGWK� �
UHFHLYH PRGXOH� �
WUDQVPLW PRGXOH� �

%HHSHU �WXUQ RQ�RII�� ��
%,7(
'$6$� �%($0 WHVW� ���
HUURU PHVVDJHV �RQ� �OLQH�� ���
H[W� (1(7 WHVW� ���
IRU 238 DQG LQWHUIDFH WHVWV� ��
&38� ��
/$1� ��
VHULDO SRUW� ��
6LPUDG� ��
YHUVLRQ� ��
0263 WHVW� ���
UHF Z�7' 	 UHF Q�7' WHVWV� ���
UXQ WHVW� ���
63% WHVWV� ���
75,) WHVWV� ���
7[ DPSV WHVW� ���

%,7( PHQX� %RWWRP 'HWHFWRU 8QLW
�RII� �OLQH�� ���

%RWWRP EDFNVFDWWHULQJ VWUHQJWK� �
%RWWRP GHWHFWLRQ� ��
DFURVVWUDFN SURILOH GLVSOD\� ��
DORQJWUDFN SURILOH GLVSOD\� ��

%RWWRP 'HWHFWRU 8QLW� �� �� ���
EHDP DPSOLWXGH�SKDVH YHUVXV WLPH� �
EHDP GHWHFWLRQ SDUDPHWHUV� �
EHDP LQFLGHQFH DQJOHV� �
%,7( PHQX� RYHUYLHZ� ���
%,7( PHQX �RII� �OLQH�� ���
ERWWRP EDFNVFDWWHULQJ VWUHQJWK� �
FRQQHFWLRQ WR 2SHUDWRU 8QLW� �
GDWD RXW PHQX� ���
RYHUYLHZ� ���
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GLVSOD\� �
JUDSKLF ZLQGRZ� ��� ���
OD\RXW �ILJXUH�� ��
WH[W ZLQGRZ
GDWH 	 WLPH� ���
PHQX� ���
RSHUDWLRQDO VWDWXV� ���
EHDPV 2.� ���
'HSWK ZLQGRZ� ���
758 FRP VWDW � 238 FRP VWDW� ���
79* OLPLW� ���

GLVSOD\ PHQX� ���
DPS VFDOH� ���
DPS VWDUW� ���
DPS�SKDVH UHV� ���
KHDYH FHQWHU� ���
KHDYH VSDQ� ���
RYHUYLHZ� ���
SKDVH VFDOH� ���
SKDVH VWDUW� ���
SLWFK FHQWHU� ���
SLWFK VSDQ� ���
UROO FHQWHU� ���
UROO VSDQ� ���
VWDYH VFDOH� ���
VWDYH VWDUW� ���
WLPH VWDUW� ���
GXDO V\VWHP� ��
(WKHUQHW� �
H[W� VHQVRU PHQX� ���
RYHUYLHZ� ���
IXQFWLRQDO GHVFULSWLRQ� ��� ��
JDLQ PHQX� ���
$'& KHDGURRP� ���
IL[HG JDLQ� ���
JDLQ FRUUHFWLRQ� ���
ORVV FRHIILFLHQW� ���
QRUPDO %6� ���
REOLTXH %6� ���
RYHUYLHZ� ���
7[ SRZHU� ���
JUDSKLF ZLQGRZ �ILJXUH�� ���
EHDP DPSOLWXGH 	 SKDVH GLVSOD\V� ���
PLVFHOODQHRXV GLVSOD\V� ���
VWDYH GLVSOD\� ���
958 	 EHDP UDQJHV GLVSOD\� ���
LFH ZLQGRZ� ��
PHQX RSHUDWLRQ� ��� ���
PRXQWLQJ� ��
RSHUDWLRQ PHQX� ���
ERWWRP WUDFN� ���
GDWD RXW� ���
GXDO V\QF�� ���
H[SHFWHG GHSWK� ���

H[W� FRQGLWLRQV� ���
H[WHUQDO V\QF�� ���
LFH ZLQGRZ� ���
PD[� DQJOH� ���
PD[� FRYHUDJH� ���
PRXQWLQJ� ���
&(175 �GJ%6� ��
&(175 ('%6� ��
3257 �GJ%6� ��
3257 ('%6� ��
67$5% ('%6� ��

RYHUYLHZ� ���
SLQJ PRGH� ���
WUDQVPLW PRGH� ���
GHHS� ���
GHHS VWDUW� ���
'HHS [[[ GJ� ���
VKDO�VWDUW� ���
VKDOORZ� ���

2SHUDWRU &RQVROH 8QLW� ��
RSHUDWRU HQWU\� �
SRZHU RQ�RII� �
VRIWZDUH YHUVLRQ� ��� ���
VWDYH DPSOLWXGHV� �
V\VWHP FRQILJXUDWLRQ� ��

%RWWRP ILOWHU� ���

%RWWRP 7UDFN� )L[HG PRGH� ��

%RWWRP WUDFN� ���

&
&DOLEUDWLRQ �VHQVRU�� ��

&KDQJH SURILOH� ��

&ORFN� WLPHRXW PHVVDJH� ��

&ORFN �H[WHUQDO�� ��� ��
GHILQLQJ SDUDPHWHUV� ��

&RORXU� VFDOH �%'8 JUDSKLF ZLQGRZ�� ���

&RPELQHG �WUDFN SORWWHU SDWWHUQ�� ��

&RPPHQW �IUHH WH[W�� ��

&RPPHUFLDO LWHPV� SK\VLFDO GLPHQVLRQV� ���

&RPSXWHU KDQJ� �XS� UHVHWWLQJ FRPSXWHU� ��

&RPSXWHUV 	 H[W� LQWHUIDFHV� SK\VLFDO
GLPHQVLRQV� ���
%RWWRP 'HWHFWRU 8QLW� ���
2SHUDWRU 8QLW� ���

&RQILJXUDWLRQ� ILJXUH� �

&RQILJXUDWLRQ PHQX� ��� ��

&RRUGLQDWH V\VWHP �ILJXUH�� ���
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&RYHUDJH �PD[��� ���

&RYHUDJH VHFWRU� ���

&XUVRU NH\V� ��

'
'$6$� �%($0 WHVW� ���

'DWD LQSXW�RXWSXW RQ VHULDO OLQH�(WKHUQHW� �

'DWD ORJJLQJ �HQDEOH�GLVDEOH�� ��

'DWD ORJJLQJ V\VWHP �0HUPDLG�� �

'DWD RXW� ���

'DWD RXW PHQX� ���

'DWD RXWSXW� ��

'DWD VRXUFH� ���

'DWD VWRUDJH GHYLFH�V�� �

'DWDJUDP
SDUDPHWHU� ��� ��
VRXQG VSHHG SURILOH� ��
6WDUW�VWRS� ��� ��

'DWDJUDP IRUPDWV
GHVFULSWLRQ� ���
H[WHUQDO FORFN LQSXW
,)5(0(5 H[WHUQDO FORFN LQSXW� ���
1DYLWURQLF 6'&� �� H[WHUQDO FORFN LQSXW�
���

1(5& H[WHUQDO FORFN LQSXW� ���
10($ ���� ='$ H[WHUQDO FORFN LQSXW�
���

7ULPEOH H[WHUQDO FORFN LQSXW� ���
:(03( ����� H[WHUQDO FORFN LQSXW�
���

RXWSXW GDWDJUDPV
(0 ��� DPSOLWXGH RXWSXW� ���
(0 ��� GHSWK RXWSXW� ���
(0 ���� GHSWK RXWSXW� ���
(0 �� GHSWK RXWSXW� ���
ILOWHUHG KHDYH RXWSXW� ���
6LPUDG �� SRVLWLRQ RXWSXW� ���
6LPUDG �� SRVLWLRQ RXWSXW� ���
VRQDU LPDJH DPSOLWXGH 	 SKDVH RXWSXW�
���

VRQDU LPDJH RXWSXW� ���
VRXQG VSHHG SURILOH RXWSXW� ���
VWDUW� VWRS 	 SDUDPHWHU RXWSXW� ���
SRVLWLRQ LQSXW
0LFURIL[ SRVLWLRQ LQSXW� ���
0RWRUROD SRVLWLRQ LQSXW� ���
10($ ���� SRVLWLRQ LQSXW� ���
5:6/2'� ���

6LPUDG �� SRVLWLRQ LQSXW� ���
6LUPDG �� SRVLWLRQ LQSXW� ���
7ULPEOH SRVLWLRQ LQSXW� ���
UHPRWH UHTXHVW LQSXW� ���
VRXQG VSHHG LQSXW
$SSOLHG 0LFURV\VWHPV /WG� 693� ����
���

1DYLWURQLF 690� �� VRXQG VSHHG SURILOH
LQSXW� ���

6LPUDG $6&,, VRXQG VSHHG SURILOH
LQSXW� ���

6LPUDG ELQDU\ VRXQG VSHHG SURILOH
LQSXW� ���

'DWDJUDPV
GHOD\HG KHDYH� ��
VHOHFWLQJ� ��
GHSWK� VHOHFWLQJ� ��
GHSWK 10($� ��
(0 ��� DPSOLWXGH� ��
VHOHFWLQJ� ��
(0 �� 6,8 DPSO� 	 SKDVH� ��
VHOHFWLQJ� ��
10($ GHSWK� VHOHFWLQJ� ��
SDUDPHWHU� ��
VHOHFWLQJ� ��
SRVLWLRQ� ��
VHOHFWLQJ� ��
VHOHFW IRUPDW RI SRVLWLRQLQJ GDWDJUDP� ��
6,8 DPSOLWXGH� ��
VRXQG YHORFLW\� ��
VHOHFWLQJ� ��
VWDUW� �VWRS� ��
VHOHFWLQJ� ��

l'DWDRXW VHULDO EXII� IXOOl PHVVDJH� ��

l'DWDRXW VHULDO� �OLQH HUURUl PHVVDJH� ��

'DWH 	 WLPH� ���

'HHS� ���

'HHS VWDUW� ���

'HHS [[[ GJ� ���

'HILQH FXUUHQW VXUYH\ OLQH QXPEHU� ��

'HILQH RSHUDWRU LGHQWLW\� ��

'HILQH SODQQHG VXUYH\ OLQH LGHQWLW\� ��

'HOD\� 958� ���

'HOD\HG KHDYH� VHOHFW RXWSXW GDWDJUDP� ��

'HSWK� �� ��
DFURVVWUDFN SURILOH GLVSOD\� �� ��
HVWLPDWHG YDOXH �%'8 JUDSKLF�� ���
H[SHFWHG GHSWK� ���
PRGHV �WDEOH�� �
VHOHFW RXWSXW GDWDJUDP� ��
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'HSWK GDWDJUDP� ��

'HSWK ZLQGRZ �%'8�� ���

'LJLWDO VLJQDO SURFHVVRUV� �

'LVDEOH�HQDEOH GDWD ORJJLQJ� ��

'LVN VWRUDJH� ���

'LVSOD\
DFURVVWUDFN SURILOH� ��
DORQJWUDFN SURILOH� ��
HFKRJUDP� ��
lRYHUORDGl PHVVDJH� ��
VFRSH� ��
VRXQG UD\ SDWK� ��
VRXQG VSHHG SURILOH� ��

'LVSOD\ PHQX� %RWWRP 'HWHFWRU 8QLW� ���

l'LVSOD\ RYHUORDGl PHVVDJH� ��

'XDO V\QF� ���

'XDO V\VWHP� ��

(
(FKR VRXQGHU� VWDUW� ��

(FKRJUDP
GDWD� ���
GLVSOD\� ��
H[DPSOH� ��
KRZ WR
FRQWURO YLVXDO SUHVHQWDWLRQ� ��� ��
GLVSOD\ RQ VFUHHQ� ��� ��
SULQWHU� ��
VHQG� ���

(0 ��� DPSOLWXGH� VHOHFW RXWSXW GDWDJUDP�
��

(0 ��
EHDPZLGWK� �
GHSWK� �
IUHTXHQF\� �
RSHUDWLQJ PRGHV� �
SXOVH OHQJWKV� �
VZDWK ZLGWK� �

(0 �� PHQX� ��

(0 �� 6,8 DPSO� 	 SKDVH� VHOHFW RXWSXW
GDWDJUDP� ��

(0 �� 7UDQVGXFHU PHQX� ��

(0��
DEVRUSWLRQ FRHIILFLHQW� ��
IUHTXHQF\� ��

(QDEOH�GLVDEOH GDWD ORJJLQJ� ��

(QWHU IUHH WH[W FRPPHQW� ��

(QYLURQPHQWDO VSHFLILFDWLRQV� ���

(UURU PHVVDJH� lSLQJ UHMHFWHGl� ���

(UURU PHVVDJHV� ���

(UURU VRXUFHV
DWWLWXGH VHQVRUV� ��
HFKR VRXQGHU HUURUV� ��
JHQHUDO� ��
VRXQG VSHHG HUURUV� ��

(UURU�VWDWXV PHVVDJHV
/$1 PHVVDJHV� ��
PLVFHOODQHRXV� ��

(WKHUQHW� �� �� �� ��� ��� ��� ��
DGGUHVV W\SHV� ��
GHOD\HG KHDYH� ��
GHSWK� ��
(0 ��� DPSOLWXGH� ��
(0 �� 6,8 DPSO� 	 SKDVH� ��
HUURU PHVVDJHV �RII� �OLQH�� ���
LQWHUIDFHV� ��
/$1 SRUW� ��
10($ GHSWK� ��
SDUDPHWHU� ��
SRVLWLRQ� ��
SURWRFRO PHQX� DGGUHVV VHWXS� ��
UHVHW (1(7� ���
VRXQG YHORFLW\� ��
VWDUW� �VWRS� ��

(WKHUQHW DGGUHVVHV� ��

([DPSOH RI RSHUDWLRQ� ��

([SHFWHG GHSWK� ���

([W� FRQGLWLRQV� ���

([W� (1(7 WHVW �%,7(�� ���

([W� VHQVRU PHQX� ���

([WHUQDO FORFN� ��
GHILQLQJ SDUDPHWHUV� ��

l([WHUQDO FORFN WLPHRXWl PHVVDJH� ��

([WHUQDO FRPSXWHU� ��

([WHUQDO LQWHUIDFHV� �

([WHUQDO V\QF�� ���

)
)LJXUH
DEVRUSWLRQ FRHIILFLHQW� ��
DFURVVWUDFN SURILOH� ��
DORQJWUDFN SURILOH� ��
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%'8 GLVSOD\ OD\RXW� ��
%'8 JUDSKLF ZLQGRZ� ���� ���
FRRUGLQDWH V\VWHP� ���
GLVSOD\ OD\RXW DQG PHQX� ��
GXDO GLVSOD\ RSHUDWRU FRQVROH� ���
HFKRJUDP� ��
IORSS\ GLVN KDQGOLQJ� ��
SUHDPSOLILHU XQLW� ���� ���
UHFHLYHU WUDQVGXFHU� ���
VFRSH GLVSOD\� ��
VLQJOH GLVSOD\ RSHUDWRU FRQVROH� ���
VRXQG UD\ SDWK� ��
VRXQG VSHHG SURILOH� ��
WUDFN SORW H[DPSOH� ��
WUDQVPLWWHU WUDQVGXFHU� ���
7\SLFDO V\VWHP FRQILJXUDWLRQ� �

)LOWHU �ERWWRP�� ���

)L[HG JDLQ� ���

)L[HG PRGH� ��

)L[HG SOHQ�IL[HG PRGH� ���

)ORSS\ GLVN KDQGOLQJ �ILJXUH�� ��

)UDPH� ��� ��

)UHH WH[W FRPPHQW� ��

)UHTXHQF\� �� ��� ���
VHFWRU IUHT�� ���

*
*DLQ FRUUHFWLRQ� ���

*DLQ PHQX� ���

*UDSKLF PHQX� ��
DORQJWUDFN SURILOH� ��
DPSOLWXGH� ��
FRORU FRGH� ��
ORZHU GHSWK� ��
SLQJ LQWHUYDO� ��
XSSHU GHSWK� ��
DWKZDUW SURILOH� ��
DPSOLWXGH� ��
FRORU FRGH� ��
ORZHU GHSWK� ��
SLQJ LQWHUYDO� ��
XSSHU GHSWK� ��
ZLGWK� ��
EHDP QXPEHU� ��
EHHSHU� ��
GLVSOD\� ��
DORQJ WU�� ��
HFKRJUDP� ��

RII� ��
VFRSH� ��
VRXQG YH�� ��
HFKRJUDP� ��
SLQJ LQWHUYDO� ��
UDQJH� ��
XSSHU GHSWK� ��
SULQWHU� ��
VRXQG YHORFLW\� ��
JUDSK� ��
ORZHU GHSWK� ��
SORW� ��
XSSHU GHSWK� ��
YHORFLW\ VWDUW� ��
YHORFLW\ VWRS� ��

*UDSKLF ZLQGRZ �%'8�� ���
*\UR� ��� ��
RIIVHW� ��

+
+HDGLQJ� �
RIIVHW� ��

+HDGLQJ VHQVRU� �
+HDYH� ��� ��
PD[ 7[� ���
958� ���

+HDYH FHQWHU� ���
+HDYH VSDQ� ���
+RZ WR
FDOFXODWH� VRXQG VSHHG SURILOH� ��
FKDQJH VRXQG VSHHG SURILOH� ��
FRQWURO YLVXDO SUHVHQWDWLRQ RI
DFURVVWUDFN SURILOH GLVSOD\� ��
DORQJWUDFN SURILOH GLVSOD\� ��
VFRSH GLVSOD\� ��
GLVSOD\ RQ VFUHHQ
DORQJWUDFN SURILOH� ��
HFKRJUDP� ��
SLQJ DPSOLWXGH� ��
VFRSH� ��
VRXQG UD\ SDWK� ��
VRXQG VSHHG SURILOH� ��
HQDEOH�GLVDEOH GDWD ORJJLQJ� ��
HQWHU� VRXQG VSHHG SURILOH� ��
ORDG VRXQG VSHHG SURILOH IURP H[WHUQDO
GHYLFH� ��
RSHUDWH PHQXV� ��
WXUQ RQ�RII lEHHSHUl �DXGLEOH ZDUQLQJ�� ��
XVH HFKRJUDP SULQWHU� ��

+RZ WR
GHILQH
FXUUHQW VXUYH\ OLQH QXPEHU� ��
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RSHUDWRU LGHQWLW\� ��
SODQQHG VXUYH\ OLQH LGHQWLW\� ��
HQWHU IUHH WH[W FRPPHQW� ��

,
,FH ZLQGRZ� ��� ���

,QVWDOODWLRQ PHQX� ��
GDWDJUDP RXWSXW PHQX
HWKHUQHW
GHOD\HG KHDYH� ��
GHSWK� ��
(0 ��� DPSOLWXGH� ��
(0 �� 6,8 DPSO� 	 SKDVH� ��
10($ GHSWK� ��
SDUDPHWHU� ��
SRVLWLRQ� ��
VRXQG YHORFLW\� ��
VWDUW� �VWRS� ��

VHULDO OLQH 56� ����
GHSWK� ��
(0 ��� DPSOLWXGH� ��
10($ GHSWK� ��
SDUDPHWHU� ��
SRVLWLRQ� ��
VRXQG YHORFLW\� ��
VWDUW� �VWRS� ��

GDWH 	 WLPH PHQX
GDWH� ��
H[W� FORFN� ��
WLPH� ��
HWKHUQHW SURWRFRO PHQX
DGGUHVV VHWXS� ��
PHQX FRPPDQGV� ��
PRWLRQ� �VHQVRU PHQX
J\UR� ��
J\UR RIIVHW� ��
KHDYH� ��
SLWFK� ��
SLWFK RIIVHW� ��
UROO� ��
UROO GHOD\� ��
UROO RIIVHW� ��
SRVLWLRQ V\VWHP PHQX
LQSXW V\VWHP� ��
WLPH GHOD\� ��
WLPH WDJ� ��
VHULDO SURWRFRO PHQX
EDXGUDWH� ��
ELWV SHU FKDU�� ��
SDULW\� ��
VWRS ELWV� ��

WUDQVGXFHU PHQX� ��
DORQJVKLS RIIVHW� ��
DWKZDUWVKLS RIIVHW� ��
GHSWK� ��
5[ PRXQW �GXDO�� ��

,QWHUIDFHV� �� ��
HWKHUQHW� ��
/$1 SRUW� ��
JUDSKLFV SULQWHU �RSWLRQ�� ��
PXOWLSRUW VHULDO� ��
VHULDO� ��

,QWHUIHUHQFH �VHH VWDYH GLVSOD\�� ���

l,QWHUQDO HUURU [l PHVVDJH� ��

l,QYDOLG H[WHUQDO FORFNl PHVVDJH� ��

l,QYDOLG SRVLWLRQ GDWDJUDPl PHVVDJH� ��

l,QYDOLG VRXQG VSHHGl PHVVDJH� ��

,3 DGGUHVVHV� ��

-
-R\VWLFN� ��

.
.H\V� ��

/
l/$1� �� 5[ ,&03 W\SH [l PHVVDJH� ��

l/$1� �� 5[ SURWRFRO XQNQRZQl PHVVDJH�
��

l/$1� �[ DGGUHVV HUURUl PHVVDJH� ��

l/$1� �[ LQLWLDOL]H HUURUl PHVVDJH� ��

l/$1� �[ UHFHLYH HUURUl PHVVDJH� ��

l/$1� �[ UHFHLYH WLPHRXWl PHVVDJH� ��

l/$1� �[ 5[ GDWD� �VL]H HUURUl PHVVDJH� ��

l/$1� �[ 5[ GDWDJUDP LJQRUHGl PHVVDJH�
��

l/$1� �[ 5[ GDWDJUDP XQNQRZQl PHVVDJH�
��

l/$1� �[ WUDQVPLW HUURUl PHVVDJH� ��

l/$1� �[ W[ GDWD� �VL]H HUURUl PHVVDJH� ��

/DVHU� �GLVN PHQX� ��

/DW��870 1� ��

/D\HU FRPSHQVDWLRQ� ��
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/LQHV �VRXQG VSHHG SURILOH OLQH W\SH�� ��

/RDG SURILOH� ��
GLUHFWO\ IURP SUREH� ��� ��

/RFDO $UHD 1HWZRUN �/$1�� ��

/RQ��870 (� ��

/RVV FRHIILFLHQW� ���

0
0DLQWHQDQFH
FRUUHFWLYH� ��
SUHYHQWLYH PDLQWHQDQFH
FDELQHW FOHDQLQJ� ��
ILOWHU FOHDQLQJ 	 UHSODFHPHQW� ��
VFKHGXOH� ��

0DVWHU VZLWFK �SRZHU RQ�RII�� ��

0D[� DQJOH� ���

0D[� FRYHUDJH� ���

0HPRU\ IDLOXUH� ��
GHIDXOW FRQILJXUDWLRQ SDUDPHWHUV� ��
KRZ WR REWDLQ SDVVZRUG� ��

0HQX
%RWWRP 'HWHFWRU 8QLW
%,7( PHQX �RII� �OLQH�� ���
GDWD RXW PHQX� ���
GLVSOD\ PHQX� ���
H[W� VHQVRU PHQX� ���
JDLQ PHQX� ���
RSHUDWLRQ PHQX� ���
GHVFULSWLRQ� ��
FRQILJXUDWLRQ PHQX� ��
(0 �� PHQX� ��
JUDSKLF PHQX� ��
LQVWDOODWLRQ PHQX� ��
ODVHU� �GLVN PHQX� ��
VRXQG YHORFLW\ PHQX� ��
VXUYH\ PHQX� ��
WHVW PHQX� ��
WUDFN SORWWHU PHQX� ��
GLVSOD\� ��
KRZ WR RSHUDWH PHQX� ��
PDLQ PHQX� ��
VKRUW� �IRUP PHQX OLVWLQJ� ��
VXUYH\ PHQX� ��

0HQX V\VWHP
FXUVRU NH\V�MR\VWLFN� ��� ��
RSHUDWLRQ H[DPSOH� ��

0HUOLQ� �� ��

0HUOLQ �UHDOWLPH GLVSOD\ V\VWHP�� �� ��� ��

0HUPDLG� ��

0HUPDLG �GDWD ORJJLQJ V\VWHP�� �

0263 WHVW �%,7(�� ���

0RWLRQ VHQVRU� �

0RXQWLQJ� ���

1
1HSWXQH �SRVW� �SURFHVVLQJ V\VWHP�� �� ��

10($ GHSWK� VHOHFW RXWSXW GDWDJUDP� ��

1RLVH� PHDVXULQJ IURP VHD DQG YHVVHO� ���

1RUPDO %6� ���

2
2EOLTXH %6� ���

2SHUDWLQJ PRGHV� �

2SHUDWLRQ H[DPSOH� ��

2SHUDWLRQ PHQX� %RWWRP 'HWHFWRU 8QLW�
���

2SHUDWRU FRQVROH
2SHUDWRU XQLW� �
SRZHU RQ�RII� ��

2SHUDWRU &RQVROH 8QLW� ��

2SHUDWRU LGHQWLW\� ��

2SHUDWRU 8QLW� �� �� ���
FRQQHFWLRQ WR %RWWRP 'HWHFWRU 8QLW� �
GLVSOD\V
DFURVVWUDFN GHSWK SURILOH� �
DORQJWUDFN GHSWK SURILOH� �
DWWLWXGH� KHDGLQJ DQG SRVLWLRQ GDWD� �
(WKHUQHW� �
IXQFWLRQDO GHVFULSWLRQ� ��
VRXQG VSHHG SURILOH� �
WLPH WDJJLQJ� �
WUDFN SORWWHU�SULQWHU� �

238 FRP VWDW �%'8�� ���

2XWSXW OHYHO� ���

3
3DSHU
ORDG LQ WUDFN SORWWHU� ��
VL]H� ��

3DUDPHWHU� VHOHFW RXWSXW GDWDJUDP� ��
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3DUDPHWHU GDWDJUDP� ��� ��

3DUDPHWHUV
EHDP GHWHFWLRQ� �
GDWD RXWSXW� ��
H[WHUQDO FORFN� ��
LQWHUIDFHV� ��
VHULDO� ��
SRVLWLRQLQJ V\VWHP� ��
VHQVRU RIIVHWV� ��
KHDGLQJ RIIVHW� ��
SLWFK RIIVHW� ��
UROO RIIVHWV� ��
WUDQVGXFHU SRVLWLRQ� ��

3DWK �VRXQG VSHHG SURILOH JUDSK W\SH�� ��

3HQ SORWWHU� ��

3HQ�V�� ��
ORDG LQ WUDFN SORWWHU� ��

3HUIRUPDQFH VSHFLILFDWLRQV
UHFHLYH WUDQVGXFHU� ���
UHFHLYHU� ���
WUDQVPLW WUDQVGXFHU� ���
WUDQVPLWWHU� ���

3KDVH� ��
%'8 GLVSOD\� ���

3KDVH VFDOH� ���

3KDVH VWDUW� ���

3K\VLFDO GLPHQVLRQV� ���
FRPPHUFLDO LWHPV� ���
FRPSXWHUV 	 H[W� LQWHUIDFHV� ���
%RWWRP 'HWHFWRU 8QLW� ���
2SHUDWRU 8QLW� ���
GXDO GLVSOD\ RSHUDWRU FRQVROH� ���
SUHDPSOLILHU XQLW� ���
VLQJOH GLVSOD\ RSHUDWRU FRQVROH� ���
WUDQVGXFHU DUUD\� ���

3LQJ FRXQWHU� ���

3LQJ PRGH� ���

3LQJ RQFH� ���

3LQJ UDWH� ���

l3LQJ UHMHFWHGl HUURU PHVVDJH� ���

3LWFK� ��� ��
PD[ 7[� ���
PLQ 7[� ���
RIIVHW� ��� ��
958� ���
958 �ELDV�� ���

3LWFK FHQWHU� ���

3LWFK VSDQ� ���

3ODQQHG VXUYH\ OLQH �LGHQWLW\�� ��

3ORWWHU� �� ��

3ORWWHU JULG� ��� ��

3RLQWV �VRXQG VSHHG SURILOH OLQH W\SH�� ��

3RUW VLGH V\VWHP� ��

3RVLWLRQ� �
DFURVVWUDFN SURILOH GLVSOD\� ��
DORQJWUDFN SURILOH GLVSOD\� ��
ODWLWXGH� ��
ORQJLWXGH� ��
VHOHFW RXWSXW GDWDJUDP� ��
WUDQVGXFHU SRVLWLRQ SDUDPHWHU� ��

3RVLWLRQLQJ V\VWHP� ��
GHILQLQJ SDUDPHWHUV� ��

3RVOLQH �WUDFN SORWWHU SDWWHUQ�� ��

3RVW� �SURFHVVLQJ V\VWHP �1HSWXQH�� �� ��

3RZHU RQ�RII
FRPSXWHUV LQ FRQVROHV� ��
GLVSOD\ FRQVROH� ��
UHVHWWLQJ WKH FRPSXWHU� ��
MXQFWLRQ ER[� ��
PDVWHU VZLWFK� ��
UHVHWWLQJ WKH FRPSXWHU� ��
VHSDUDWH V\VWHPV� ��
VRIWZDUH� ��

3RZHU VXSSO\ VSHFLILFDWLRQV� ���

3UHDPSOLILHU 8QLW� �
ILJXUH� ���� ���
WUDQVPLWWHU � UHFHLYHU VXE� �V\VWHPV� �

3UHDPSOLILHU XQLW� �
ILJXUH� ���
SK\VLFDO GLPHQVLRQV� ���

3ULQWHU� ��
HUURU PHVVDJH� ��
KRZ WR
SULQW FKRVHQ EHDP HFKRJUDP
FRQWLQXRXVO\� ��

SULQW FRS\ RI GLVSOD\� ��
WXUQ RII SULQWHU� ��
LQWHUIDFH� ��

3ULQWHU �2SHUDWRU 8QLW�� �

l3ULQWHU HUURUl PHVVDJH� ��

3UREH� ��

3UREOHPV� WUDFN SORWWHU IUDP SORW IDLOV� ��

3URILOH �VRXQG VSHHG SURILOH JUDSK W\SH�� ��

3XOVH OHQJWK� ���

3XOVH OHQJWKV� �
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4
4XDOLW\ $VVXUDQFH 8QLW� �� ��� ��� ��� ��

5
5$0&/($5 SURJUDP� ��

5DQJH� %'8 GLVSOD\� ���

5DQJH FDSDELOLW\� ��

5D\EHQGLQJ� ��
HUURU �UROO RIIVHW�� ��

5HDOWLPH GLVSOD\ V\VWHP �0HUOLQ�� �

5HF Z�7' 	 UHF Q�7' WHVWV �%,7(�� ���

5HFHLYH PRGXOH� �

5HFHLYHU� SHUIRUPDQFH VSHFLILFDWLRQV� ���

5HFHLYHU VXE� �V\VWHP� �� �
3UHDPSOLILHU XQLW� �
7UDQVFHLYHU XQLW� �

5HFHLYHU WUDQVGXFHU �ILJXUH�� ���

5HFRUGHU�SULQWHUV� �

5HIOHFWLYLW\� ���

5HVHW FRPSXWHU
&WUO�$OW�'HO� ��
SRZHU RQ�RII� ��

5HVHW (1(7� ���

5HVWDUW� ���

5ROO� ��� ��
GHOD\� ��
RIIVHW� ��� ��
958� ���
958 �ELDV�� ���

5ROO FHQWHU� ���

5ROO VSDQ� ���

6
6FRSH
DPSOLWXGH� ��
GLVSOD\� ��
H[DPSOH� ��
KRZ WR
FRQWURO YLVXDO SUHVHQWDWLRQ� ��
GLVSOD\ RQ VFUHHQ� ��� ��
SKDVH� ��

6HDEHG WRSRJUDSK\� ��

6HFWRU IUHT�� ���

6HQVRU FDOLEUDWLRQ� ��

6HQVRU RIIVHWV SDUDPHWHU� ��

6HULDO OLQH� �� ��� ��
PXOWLSRUW VHULDO LQWHUIDFH� ��

6HULDO OLQH 56� ����
GHSWK� ��
(0 ��� DPSOLWXGH� ��
10($ GHSWK� ��
SDUDPHWHU� ��
SRVLWLRQ� ��
VRXQG YHORFLW\� ��
VWDUW� �VWRS� ��

6KDO� VWDUW� ���

6KDOORZ� ���

6LJQDO SURFHVVRUV� �

6,8 GLVSOD\� ���

6RIWZDUH
GDWH RI UHOHDVH� ��
GLVN IRUPDW� ��
IORSS\ GLVN KDQGOLQJ �ILJXUH�� ��
SRZHU RQ�RII� ��
YHUVLRQ �%'8�� ��
YHUVLRQ �238�� ��� ��
YHUVLRQ QXPEHU� ��

6RIWZDUH �RSWLRQDO�� �
GDWD ORJJLQJ V\VWHP �0HUPDLG�� �
SRVW� �SURFHVVLQJ V\VWHP �1HSWXQH�� �
UHDOWLPH GLVSOD\ V\VWHP �0HUOLQ�� �

6RQDU LPDJH DPSOLWXGH� ��

6RQDU LPDJH ORJ� ���

6RQDU ,PDJLQJ 8QLW� �� ��� ��� ���� ���

6RXQG UD\ SDWK� ��
H[DPSOH� ��
KRZ WR GLVSOD\ RQ VFUHHQ� ��

6RXQG VSHHG� ���� ���
FDOFXODWLQJ� ��
lLQYDOLGl HUURU PHVVDJH� ��

6RXQG VSHHG PHQX� ORDG SURILOH� ��

6RXQG VSHHG SURILOH� ��
GHILQLQJ SDUDPHWHUV� ��
GLVSOD\� ��
HQWHULQJ� ��
H[DPSOH� ��
JDWKHULQJ� ��
KRZ WR
FKDQJH SURILOH� ��
FRQWURO YLVXDO SUHVHQWDWLRQ� ��
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GLVSOD\ RQ VFUHHQ� ��� ��
ORDG SURILOH GLUHFWO\ IURP SUREH� ��� ��
ORDG SURILOH IURP H[WHUQDO GHYLFH� ��
OD\HU FRPSHQVDWLRQ� ��
VRXQG UD\ SDWK� ��

6RXQG VSHHG SURILOH GDWDJUDP� ��

VRXQG VSHHG VHQVRU� �

6RXQG VSHHG VHQVRU �WUDQVGXFHU GHSWK�� �

6RXQG YHORFLW\� VHOHFW RXWSXW GDWDJUDP� ��

6RXQG YHORFLW\ PHQX� ��
FKDQJH SURILOH� ��
GHIDXOW GHSWK YDOXHV� ��

63% WHVWV �%,7(�� ���

6SHFLILFDWLRQV �WHFKQLFDO�
HQYLURQPHQWDO� ���
SHUIRUPDQFH VSHFLILFDWLRQV
UHFHLYH WUDQVGXFHU� ���
WUDQVPLW WUDQVGXFHU� ���
UHFHLYHU� ���
WUDQVPLWWHU� ���
SK\VLFDO GLPHQVLRQV� ���
FRPPHUFLDO LWHPV� ���
FRPSXWHUV 	 H[W� LQWHUIDFHV� ���
%RWWRP 'HWHFWRU 8QLW� ���
2SHUDWRU 8QLW� ���

GXDO GLVSOD\ RSHUDWRU FRQVROH� ���
SUHDPSOLILHU XQLW� ���
VLQJOH GLVSOD\ RSHUDWRU FRQVROH� ���
WUDQVGXFHU DUUD\� ���
SRZHU VXSSO\� ���

6SHHG� VRXQG VSHHG VHQVRU �WUDQVGXFHU�� �

6WDUERDUG VLGH V\VWHP� ��

6WDUW HFKR VRXQGHU� ��

6WDUW� �VWRS� VHOHFW RXWSXW GDWDJUDP� ��

6WDUW�VWRS GDWDJUDPV� ��� ��

6WDWXV
EHDPV 2.� ���
GHSWK ZLQGRZ� ���
758 	 238 FRP �HWKHUQHW�� ���
79* OLPLW� ���

6WDYH� %'8 GLVSOD\� ���

6WDYH DPSOLWXGH� �

6WDYH VFDOH� ���

6WDYH VWDUW� ���

6XUIDFH VRXQG VSHHG� ��

6XUYH\ OLQH �SODQQHG� LGHQWLW\� ��

6XUYH\ OLQH QXPEHU �GHILQH FXUUHQW�� ��

6XUYH\ PHQX� ��� ��
DQQRWDWLRQ� ��
OLQH QXPEHU� ��
ORJ� ��
RSHUDWRU� ��
SODQQHG OLQH QR�� ��

6XUYH\ SODQQLQJ
HFKR VRXQGHU FKDUDFWHULVWLFV� ��
VHDEHG WRSRJUDSK\� ��
VHQVRU FDOLEUDWLRQ� ��
VRXQG VSHHG SURILOH JDWKHULQJ� ��
ZHDWKHU FRQGLWLRQV� ��

6ZDWK �WUDFN SORWWHU SDWWHUQ�� ��

6ZDWK ZLGWK� �

6\VWHP FRPSRVLWLRQ� �
%RWWRP 'HWHFWRU 8QLW� �� �
GDWD VWRUDJH GHYLFH� �
2SHUDWRU FRQVROH� �
2SHUDWRU 8QLW� �� �
H[WHUQDO LQWHUIDFHV� �
3UHDPSOLILHU 8QLW� �
4XDOLW\ $VVXUDQFH 8QLW� �
UHFHLYHU VXE� �V\VWHP� �
EHDPIRUPHU� �
VSHFLDO GLJLWDO VLJQDO SURFHVVRUV� �
UHFRUGHU�SULQWHUV� �
6RQDU ,PDJLQJ 8QLW� �
WUDFN SORWWHU� �
7UDQVFHLYHU 8QLW� �
LQWHUIDFHV
KHDGLQJ VHQVRU� �
PRWLRQ VHQVRU� �
WUDQVGXFHU GHSWK VRXQG VSHHG VHQVRU�
�

SRZHU VXSSOLHV VXE� �UDFN� �
UHFHSWLRQ SURFHVVLQJ� �
UHFHSWLRQ VXE� �UDFN� �
WUDQVPLVVLRQ VXE� �UDFN� �
WUDQVPLW�UHFHLYH WUDQVGXFHU DUUD\V� �
WUDQVPLWWHU VXE� �V\VWHP� �

6\VWHP FRQILJXUDWLRQ� ��

6\VWHP PDLQWHQDQFH
FRUUHFWLYH� ��
SUHYHQWLYH PDLQWHQDQFH
FDELQHW FOHDQLQJ� ��
ILOWHU FOHDQLQJ 	 UHSODFHPHQW� ��
VFKHGXOH� ��
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7
7DEOH� WUDFN SORWWHU FRRUGLQDWH IRUPDW
VSHFLILFDWLRQV� ��

7DEOHV
GHSWK PRGHV� �
HTXLGLVWDQW EHDP VSDFLQJ� ��

7G�6RXQG YHO� ��

7G�7LOW� ��

7HFKQLFDO VSHFLILFDWLRQV
HQYLURQPHQWDO� ���
SHUIRUPDQFH VSHFLILFDWLRQV
UHFHLYH WUDQVGXFHU� ���
UHFHLYHU� ���
WUDQVPLW WUDQVGXFHU� ���
WUDQVPLWWHU� ���
SK\VLFDO GLPHQVLRQV� ���
FRPPHUFLDO LWHPV� ���
FRPSXWHUV 	 H[W� LQWHUIDFHV� ���
%RWWRP 'HWHFWRU 8QLW� ���
2SHUDWRU 8QLW� ���

GXDO GLVSOD\ RSHUDWRU FRQVROH� ���
SUHDPSOLILHU XQLW� ���
VLQJOH GLVSOD\ RSHUDWRU FRQVROH� ���
WUDQVGXFHU DUUD\� ���
SRZHU VXSSO\� ���

7HVW PHQX� ��
&38� ��
/$1� ��
VHULDO SRUW� ��
6LPUDG� ��
YHUVLRQ� ��

7LPH 	 GDWH� ���

7LPH GHOD\� ��

7LPH VWDUW� ���

7LPH WDJ� ��

7UDFN SORWWHU� �� �
GHILQLQJ SDUDPHWHUV� ��
HUURU PHVVDJH� ��
H[DPSOH RI SULQWRXW� ��
JHRJUDSKLFDO JULG� ��� ��
ORDG SDSHU� ��
ORDG SHQ�V�� ��
SUHSDUDWLRQ EHIRUH SORWWLQJ� ��

7UDFN SORWWHU PHQX� ��� ��
HDVW FRRUGLQDWHV� ��
LQWHUYDO� ��
PRGH� ��
QRUWK FRRUGLQDWHV� ��

RULHQWDWLRQ� ��
SDSHU VL]H� ��
SDWWHUQ� ��
SHQ�V�� ��
VFDOH� ��

l7UDFN� �SORWWHU RII� �OLQHl PHVVDJH� ��

7UDFNLQJ �VHH VWDYH GLVSOD\�� ���� ���

7UDQVFHLYHU 8QLW� �
IXQFWLRQDO GHVFULSWLRQ� ��
LQWHUIDFHV
KHDGLQJ VHQVRU� �
PRWLRQ VHQVRU� �
WUDQVGXFHU GHSWK VRXQG VSHHG VHQVRU� �
SRZHU VXSSOLHV VXE� �UDFN� �
UHFHSWLRQ SURFHVVLQJ� �
UHFHSWLRQ VXE� �UDFN� �
WUDQVPLVVLRQ VXE� �UDFN� �
WUDQVPLWWHU � UHFHLYHU VXE� �V\VWHPV� �

7UDQVFHLYHU XQLW� �

7UDQVGXFHU
DUUD\V� �
SRVLWLRQ� ��
UHFHLYH� SHUIRUPDQFH VSHFLILFDWLRQV� ���
UHFHLYH PRGXOH� �
EHDPZLGWK� �
UHFHLYHU �ILJXUH�� ���
UHFHLYHU VXE� �V\VWHP� �
VRXQG VSHHG VHQVRU� �
WUDQVPLW� SHUIRUPDQFH VSHFLILFDWLRQV� ���
WUDQVPLW PRGXOH� �
EHDPZLGWK� �
WUDQVPLWWHU �ILJXUH�� ���

7UDQVGXFHU �(0 ��� PHQX� ��

7UDQVGXFHU DUUD\� SK\VLFDO GLPHQVLRQV� ���

7UDQVGXFHU DUUD\V� �

7UDQVGXFHU WLOW� ��

7UDQVPLW PRGH� ���

7UDQVPLW PRGXOH� �

7UDQVPLWWHU� SHUIRUPDQFH VSHFLILFDWLRQV�
���

7UDQVPLWWHU VXE� �V\VWHP� �

7UDQVPLWWHU WUDQVGXFHU �ILJXUH�� ���

75,) WHVWV �%,7(�� ���

7URXEOHVKRRWLQJ
EDFN� �XS PHPRU\ IDLOXUH� ��
ERWWRP WUDFN ORVV �VHH 6WDYH
GLVSOD\� �!DHUDWLRQ�� ���
FRPSXWHU KDQJ� �XS� ��
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GDWD QRW FRPLQJ WKURXJK �7UDQVPLW PRGH
VHW WR RII"�� ��
GDWD QRW FRPLQJ WKURXJK �7UDQVPLW
PRGH /RFDO� %'8 2SHUDWLRQ
PHQX� �!'DWD RXW  2Q�� ��
GDWD UDWH WRR KLJK �VHH 6HULDO OLQH
56� ������ ��
HUURU PHVVDJHV� ���
KLJK SLQJ UDWH �VHH PD[� DQJOH�� ���
LQLWLDOL]DWLRQ SUREOHPV� ��
lQRLV\l GHWHFWLRQ �VHH 6WDYH
GLVSOD\� �!DHUDWLRQ�� ���
SLQJ UHMHFWLRQ �VHH 6WDYH
GLVSOD\� �!DHUDWLRQ�� ���
UD\EHQGLQJ HUURU �UROO RIIVHW�� ��
UHG OLQHV RQ 6WDYH GLVSOD\ �VHH 6WDYH
GLVSOD\� �!LQWHUIHUHQFH�� ���
UXQQLQJ SUREOHPV� ��
EXJV� ��
ZHDWKHU�ERWWRP SUREOHPV� ��
WUDFN SORWWHU IUDPH SORW IDLOV� ��
ZKHUH WR FDOO IRU KHOS� ��

758 FRP VWDW �%'8�� ���
79* OLPLW �%'8�� ���
7[ DPSV WHVW �%,7(�� ���
7[ SRZHU� ���

8
8'3 SRUW QXPEHU� ��

9
9HORFLPHWHU� ���
9HUVLRQ� 238 VRIWZDUH YHUVLRQ� ��
YHUVLRQ QXPEHU �238 VRIWZDUH�� ��
958
%'8 GLVSOD\� ���
GHOD\� ���
KHDYH� ���
SLWFK� ���
SLWFK ELDV� ���
UROO� ���
UROO ELDV� ���

:
:HDWKHU FRQGLWLRQV� ��

:LGWK� ��
DFURVVWUDFN SURILOH GLVSOD\� ��

:LQGRZ
JUDSKLF �%'8�� ���
ORZHU JUDSKLF ZLQGRZ� HFKRJUDP GLVSOD\�
FRQWUROOLQJ YLVXDO SUHVHQWDWLRQ� ��

:LQGRZV
ORZHU JUDSKLF ZLQGRZ� ��
DFURVVWUDFN SURILOH GLVSOD\� ��
HFKRJUDP GLVSOD\� ��
KRZ WR
FRQWURO LQIRUPDWLRQ GLVSOD\HG� ��
VHOHFW FXUUHQW EHDP QXPEHU� ��

VFRSH GLVSOD\� ��
VRXQG VSHHG SURILOH GLVSOD\� ��
VRXQG UD\ SDWK� ��

WH[W ZLQGRZ� ��
XSSHU JUDSKLF ZLQGRZ� ��
DFURVVWUDFN SURILOH GLVSOD\� ��
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