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,VVXH#1XPEHU=#4 4

4 ,QWURGXFWLRQ

414 5HPRWH#,22#IRU#&71HW#

7KH#%.:533#SURYLGHV#DQ#LQWHUIDFH#WKDW#DOORZV#WKH#%HFNKRII#PRGXODU#,22#
V\VWHP#WR#EH#FRQQHFWHG#WR#&71HW#QHWZRUNV1##7KLV#LQWHUIDFH#LV#FDOOHG#D#³EXV#
FRXSOHU´/#DQG#DOORZV#DQ\#FRPELQDWLRQ#RI#LQSXW#DQG#RXWSXW#WHUPLQDOV#WR#EH#
FRQQHFWHG#WR#LW1##,W#PRXQWV#GLUHFWO\#RQWR#WKH#VWDQGDUG#',1#UDLO/#PDNLQJ#
LQVWDOODWLRQ#ERWK#TXLFN#DQG#HDV\1

7KH#QHZ#%.:533#&71HW#%XV#&RXSOHU#PRGXOH#LV#WKH#LQWHUIDFH#EHWZHHQ#
&71HW#DQG#WKH#%HFNKRII#VHULDO#.0EXV/#DQG#DFWV#DV#D#EXIIHU#IRU#LQIRUPDWLRQ#
WUDQVIHU#EHWZHHQ#WKH#WZR#EXV#V\VWHPV1##$#UDQJH#RI#GLJLWDO#DQG#DQDORJXH#,22#
WHUPLQDOV#DUH#VXSSRUWHG#E\#WKH#&71HW#%XV#&RXSOHU1

415 %.:533#%XV#&RXSOHU

7KH#PDLQ#EXLOGLQJ#EORFN#IRU#
FUHDWLQJ#DQ#,22#SRLQW#RQ#&71HW#LV#
WKH#%.:533#&71HW#%XV#&RXSOHU1##
7KLV#PRGXOH#FRQQHFWV#GLUHFWO\#WR#
WKH#&71HW#QHWZRUN/#DQG#DSSHDUV#
RQ#WKH#QHWZRUN#DV#DQRWKHU#QRGH1##
7KH#GDWD#UDWH#LV#VHOHFWDEOH#IURP#
813#0ELWV2VHF#WR#958#.ELWV2VHF/#
DQG#LV#FRQILJXUHG#+DORQJ#ZLWK#WKH#
QRGH#DGGUHVV,#XVLQJ#WKH#',3#
VZLWFKHV#

7KH#%.:533#VXSSRUWV#ERWK#IDVW#
DQG#VORZ#F\FOLF#GDWD/#DQG#QRQ0
F\FOLF#GDWD#FRPPDQGV1##$OWKRXJK#
WKH#%.:533#FDQ#UHVSRQG#WR#QRQ0
F\FOLF#UHDG#DQG#ZULWH#FRPPDQGV#
LVVXHG#E\#RWKHU#QRGHV#RQ#WKH#
QHWZRUN/#LW#FDQQRW#LQLWLDWH#QRQ0
F\FOLF#FRPPDQGV/#DV#LW#GRHV#QRW#
VXSSRUW#'3/#FRGH1##7KH#6<37#
:RUNEHQFK#VRIWZDUH#SDFNDJH#
+94134135#RU#ODWHU,#LV#UHTXLUHG#WR#
FRQILJXUH#F\FOLF#GDWD#OLQNV#ZLWKLQ#
WKH#%.:533#PRGXOH1

7HUPLQDOV#DUH#DGGUHVVHG#XVLQJ#WKH#VDPH#PHQX#DQG#SDUDPHWHU#VWUXFWXUH#
+&00133,#DV#WKH#&RQWURO#7HFKQLTXHV#8QLGULYH#DQG#0HQWRU#,,#SURGXFWV1##(DFK#
WHUPLQDO#LV#DVVLJQHG#WR#D#PHQX#DFFRUGLQJ#WR#WKH#W\SH#RI#WHUPLQDO#LW#LV/#ZLWK#WKH#

579

.

0

3(

39

.

0

3(%(
&.

+2
))

&71HW
+($/7+<

%86#(55

,22#(55

1(7#(55

,22#581

&20#581

%.
:5

33

3 4



%HFNKRII#&71HW#,22
5 ,VVXH#1XPEHU=#4

SDUDPHWHU#QXPEHU#GHWHUPLQHG#E\#WKH#SK\VLFDO#SRVLWLRQ#RI#WKH#WHUPLQDO#ZLWK#
UHVSHFW#WR#RWKHU#VLPLODU#WHUPLQDOV1##7KLV#DOORZV#DGGLWLRQDO#WHUPLQDOV#WR#EH#
FRQQHFWHG#DW#D#ODWHU#GDWH#ZLWKRXW#DIIHFWLQJ#WKH#H[LVWLQJ#WHUPLQDO#FRQILJXUDWLRQ1

'LJLWDO#LQSXWV#DQG#RXWSXWV#DUH#DGGUHVVHG#LQ#EORFNV#RI#49#ELWV1##7KLV#SURYLGHV#
DQ#HIILFLHQW#PHWKRG#RI#WUDQVIHUULQJ#GLJLWDO#LQSXW#DQG#RXWSXW#LQIRUPDWLRQ#DURXQG#
WKH#V\VWHP#ZLWKRXW#WDNLQJ#XS#ODUJH#DPRXQWV#RI#WKH#DYDLODEOH#QHWZRUN#
EDQGZLGWK1



%HFNKRII#&71HW#,22
,VVXH#1XPEHU=#4 6

5 (OHFWULFDO#,QVWDOODWLRQ

514 %.:533#0DLQ#3RZHU#6XSSO\#5HTXLUHPHQWV

7KH#%.:533#UHTXLUHV#D#UHJXODWHG#.579#
'&#SRZHU#VXSSO\/#ZKLFK#LV#FRQQHFWHG#YLD#
WKH#WRSPRVW#VSULQJ#WHUPLQDOV/#ODEHOOHG#
³579´#DQG#³39´1##7KLV#VXSSOLHV#WKH#PDLQ#
EXV#FRXSOHU#DQG#WKH#VHULDO#.0EXV1##7KH#
SRZHU#VXSSO\#RI#WKH#EXV#FRXSOHU#FLUFXLWU\#
DQG#WKDW#RI#WKH#.#EXV#DUH#HOHFWULFDOO\#
LVRODWHG#IURP#&71HW1

1RPLQDO#6XSSO\#&XUUHQW= 83P$#DW#579

7KLV#YDOXH#GHILQHV#WKH#FXUUHQW#UHTXLUHG#
RQO\#IRU#WKH#%.:533#EXV#FRXSOHU#LWVHOI1##
7KLV#GRHV#QRW#LQFOXGH#DQ\#SRZHU#VXSSO\#
UHTXLUHPHQWV#IRU#WHUPLQDO#PRGXOHV#YLD#WKH#
.0EXV1

7KH#FXUUHQW#FRQVXPSWLRQ#IURP#WKH#.0EXV#LV#VSHFLILHG#LQ#WKH#%HFNKRII#GDWD#
VKHHWV#IRU#HDFK#WHUPLQDO#PRGXOH1##2QFH#WKH#UHTXLUHG#FRQILJXUDWLRQ#RI#
WHUPLQDOV#LV#NQRZQ/#WKH#WRWDO#FXUUHQW#UHTXLUHPHQWV#IRU#WKH#EXV#FRXSOHU#DQG#.0
EXV#FDQ#EH#FDOFXODWHG1#

515 3RZHU#6XSSO\#WR#WKH#3RZHU#&RQWDFWV

7KH#VL[#ORZHU#FRQQHFWLRQV#ZLWK#VSULQJ#
WHUPLQDOV#FDQ#EH#XVHG#WR#VXSSO\#SRZHU#WR#
WKH#SHULSKHUDOV1##7KH#VSULQJ#WHUPLQDOV#DUH#
FRQQHFWHG#LQ#SDLUV#WR#WKH#SRZHU#FRQWDFWV1##
7KH#SRZHU#VXSSO\#WR#WKH#SRZHU#FRQWDFWV#
KDV#QR#FRQQHFWLRQ#WR#WKH#SRZHU#VXSSO\#RI#
WKH#EXV#FRXSOHU1##

7KH#SRZHU#FRQWDFWV#UDWHG#IRU#D#PD[LPXP#
FRQWLQXRXV#ORDG#RI#43$#ZLWK#D#.579#'&#
SRZHU#VXSSO\1##7KLV#FDQ#EH#FRQQHFWHG#
GLUHFWO\#WR#WKH#VXSSO\#IRU#WKH#EXV#FRXSOHU#
LWVHOI/#SURYLGH#WKH#SRZHU#VXSSO\#FDQ#KDQGOH#
WKH#FXUUHQW#UHTXLUHPHQW#IRU#DOO#WHUPLQDO#
EORFNV1

7KH#SRZHU#VXSSO\#UHTXLUHPHQWV#IRU#WKH#SRZHU#FRQWDFWV#GHSHQGV#HQWLUHO\#RQ#
WKH#ORDG#FXUUHQW#GUDZQ#IURP#WKH#SRZHU#FRQWDFWV#E\#HDFK#RXWSXW1
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%HFNKRII#&71HW#,22
7 ,VVXH#1XPEHU=#4

516 6XSSO\#LVRODWLRQ

7KH#EXV#FRXSOHU#RSHUDWHV#ZLWK#WKUHH#LQGHSHQGHQW#VXSSOLHV1#7KH#LQSXW#SRZHU#
VXSSOLHV#WKH#HOHFWULFDOO\#LVRODWHG#.0EXV#FRQWURO#FLUFXLWV#LQ#WKH#EXV#FRXSOHU/#DQG#
WKH#.0EXV#LWVHOI1#7KH#SRZHU#VXSSO\#LV#DOVR#XVHG#WR#JHQHUDWH#WKH#RSHUDWLQJ#
YROWDJHV#IRU#&71HW1##$OO#EXV#WHUPLQDOV#DUH#HOHFWULFDOO\#LVRODWHG#IURP#WKH#.#EXV/#
VR#WKDW#WKH#.#EXV#LV#IXOO\#LVRODWHG#HOHFWULFDOO\1



%HFNKRII#&71HW#,22
,VVXH#1XPEHU=#4 8

6 &71HW#,QVWDOODWLRQ

614 %.:533#%XV#&RXSOHU

7KH#%.:533#KDV#D#VLQJOH#&71HW#FRQQHFWRU/#ZLWK#WKH#SLQ#RXW#FRQQHFWLRQV#DV#
IROORZV=0

$OO#WKUHH#FRQQHFWLRQV#LQFOXGLQJ#WKH#FDEOH#VFUHHQ#PXVW#EH#FRQQHFWHG#XVLQJ#
RQH#RI#WKH#PHWKRGV#VKRZQ#EHORZ=

3LQV#4#DQG#7#DUH#FRQQHFWHG#YLD#WKH#LQWHUQDO#3&%/#DV#DUH#SLQV#5#DQG#81##7KH#
&71HW#LQWHUIDFH#XVHV#%L03KDVH#6#VLJQDOOLQJ#ZKLFK#LV#QRQ0SKDVLF/#VR#LW#GRHV#
QRW#PDWWHU#ZKLFK#ZLUH#LV#OLQNHG#WR#1HW.#DQG#1HW01
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%HFNKRII#&71HW#,22
9 ,VVXH#1XPEHU=#4

0HWKRG#4#DOORZV#IRU#HDV\#LQVWDOODWLRQ#E\#RQO\#KDYLQJ#D#VLQJOH#ZLUH#FRQQHFWHG#
WR#HDFK#WHUPLQDO1##6LQFH#WKH#1HW.#DQG#1HW0#SLQV#DUH#FRQQHFWHG#RQ#WKH#LQWHUQDO#
3&%/#LW#LV#QRW#QHFHVVDU\#WR#KDYH#WKH#EXV#FRXSOHU#SRZHUHG#XS#IRU#WKH#UHVW#RI#
WKH#QHWZRUN#WR#RSHUDWH1##+RZHYHU/#LI#WKH#FRQQHFWRU#LV#SK\VLFDOO\#GLVFRQQHFWHG#
IURP#WKH#PRGXOH/#WKLV#ZLOO#EUHDN#WKH#QHWZRUN#FRQQHFWLRQ1

0HWKRG#5#RYHUFRPHV#WKH#SUREOHP#RI#EUHDNLQJ#WKH#QHWZRUN#LQ#FDVH#RI#
GLVFRQQHFWLRQ/#EXW#LW#GRHV#PHDQ#WKDW#WZR#ZLUHV#KDYH#WR#EH#FRQQHFWHG#LQWR#
HDFK#WHUPLQDO1##,Q#PRVW#FDVHV/#WKLV#W\SH#RI#FRQQHFWLRQ#LV#QRW#QHFHVVDU\1

615 &DEOH#6SHFLILFDWLRQ

)RU#PD[LPXP#QRLVH#LPPXQLW\/#VSHFLDO#&71HW#FDEOH#PXVW#EH#XVHG1##7KLV#LV#
SDUWLFXODUO\#LPSRUWDQW#LQ#&71HW#QHWZRUNV#RSHUDWLQJ#DW#WKH#KLJKHU#GDWD#UDWHV#RU#
813#RU#518#0ELWV2VHF1

&XVWRPLVHG#&71HW#FDEOH#LV#DYDLODEOH#IURP#\RXU#ORFDO#&RQWURO#7HFKQLTXHV#
'ULYH#&HQWUH/#DQG#LW#LV#VWURQJO\#UHFRPPHQGHG#WKDW#WKLV#FDEOH#LV#XVHG#LQ#DOO#
&71HW#LQVWDOODWLRQV1

616 &DEOH#6FUHHQ

7KH#VFUHHQ#RI#WKH#FDEOH#DW#HYHU\#QRGH#RQ#WKH#QHWZRUN#0867#EH#FRQQHFWHG#
WR#WKH#VFUHHQ#WHUPLQDO#+SLQ#6,#RQ#WKH#&71HW#WHUPLQDO#EORFN1##:KHQ#WKH#VFUHHQ#
LV#VWULSSHG#EDFN#WR#FRQQHFW#WKH#WZLVWHG#SDLU#WR#WKH#&71HW#WHUPLQDOV/#NHHS#WKH#
H[SRVHG#VHFWLRQ#RI#WKH#FDEOH#DV#VKRUW#DV#SRVVLEOH1

617 1HWZRUN#7HUPLQDWLRQ

7KH#QHWZRUN#0867#EH#ILWWHG#ZLWK#WHUPLQDWLQJ#UHVLVWRUV#$7#%27+#(1'6$$$##,I#
UHVLVWRUV#DUH#QRW#ILWWHG/#WKH#QHWZRUN#PD\#DSSHDU#WR#ZRUN#2./#EXW#WKH#QRLVH#
LPPXQLW\#RI#WKH#QHWZRUN#ZLOO#EH#GUDVWLFDOO\#UHGXFHG1##7KH#WHUPLQDWLQJ#UHVLVWRU#
YDOXH#VKRXOG#PDWFK#WKH#QRPLQDO#FKDUDFWHULVWLF#LPSHGDQFH#YDOXH#IRU#WKH#
FDEOH>#LQ#WKH#FDVH#RI#WKH#FXVWRPLVHG#&71HW#FDEOH/#WKH#WHUPLQDWLQJ#UHVLVWRUV#
XVHG#VKRXOG#EH#:;Ω#±8(1

:8ΩΩΩΩ#±±±±4(#UHVLVWRUV#PD\#EH#XVHG/#DV#:;ΩΩΩΩ#LV#QRW#D#VWDQGDUG#UHVLVWRU#
YDOXH1

618 1HWZRUN#/LPLWDWLRQV

7KH#%.:533#LV#FDSDEOH#RI#GULYLQJ#D#PD[LPXP#RI#48#QRGHV#RYHU#D#PD[LPXP#
QHWZRUN#FDEOH#OHQJWK#RI#433P#DW#813#0ELWV2VHF1##,I#WKH#QHWZRUN#GDWD#UDWH#LV#
UHGXFHG#WR#518#0ELWV2VHF/#WKH#PD[LPXP#QHWZRUN#OHQJWK#LV#LQFUHDVHG#WR#
533P/#EXW#WKH#OLPLW#RI#48#QRGHV#UHPDLQV#WKH#VDPH1

127(



%HFNKRII#&71HW#,22
,VVXH#1XPEHU=#4 :

61814 1HWZRUN#5HSHDWHUV
,I#WKH#FRPELQDWLRQ#RI#QHWZRUN#OHQJWK#DQG#QXPEHU#RI#QRGHV#IRU#D#JLYHQ#
QHWZRUN#GDWD#UDWH#FDQQRW#EH#PHW#ZLWK#D#VLQJOH#WUXQN#FRQQHFWLRQ/#OLQH#
UHSHDWHUV#FDQ#EH#XVHG#WR#H[WHQG#WKH#QHWZRUN1##+6HH#6HFWLRQ 618/#SDJH 9/#
%1HWZRUN#/LPLWDWLRQV%1,

$#OLQH#UHSHDWHU#ZLOO#DOORZ#DQRWKHU#VHFWLRQ#RI#FDEOH/#EXW#LW#LV#RQO\#FDSDEOH#RI#
GULYLQJ#43#QRGHV1##$Q\#VHFWLRQ#RI#WKH#QHWZRUN#WKDW#ZLOO#EH#GULYHQ#E\#D#UHSHDWHU#
LV#OLPLWHG#WR#<#QRGHV#SOXV#UHSHDWHU/#RU#;#QRGHV#SOXV#5#UHSHDWHUV1##/LQH#
WHUPLQDWLRQ#UHVLVWRUV#PXVW#EH#ILWWHG#DW#WKH#HQG#RI#HDFK#VHFWLRQ#RI#FDEOH1

61815 3&#,6$#DQG#3&0&,$#&DUGV
3&#,6$#DQG#3&0&,$#FDUGV#DUH#OLPLWHG#WR#GULYLQJ#9#QRGHV1##$Q\#VHFWLRQ#
FRQWDLQLQJ#D#OLQN#WR#D#3&#LQWHUIDFH#LV#OLPLWHG#WR#8#QRGHV#SOXV#3&#FDUG/#RU#7#
QRGHV/#3&#FDUG#SOXV#D#UHSHDWHU1

,GHDOO\/#DQ\#FRQQHFWLRQ#WR#D#3&#VKRXOG#EH#PDGH#YLD#D#UHSHDWHU#RU#DFWLYH#KXE/#
VR#DV#WR#NHHS#WKH#3&#LQWHUIDFH#FDUG#VHSDUDWH#IURP#WKH#UHVW#RI#WKH#QHWZRUN1##
7KLV#DOORZV#D#3&#WR#EH#FRQQHFWHG#DQG#GLVFRQQHFWHG#DV#UHTXLUHG/#ZLWKRXW#
DIIHFWLQJ#WKH#³SHUPDQHQW´#VHFWLRQ#RI#WKH#QHWZRUN1

61816 0L[HG#1HWZRUNV
,Q#D#PL[HG#QHWZRUN/#WKH#QHWZRUN#OLPLWDWLRQV#IRU#DQ\#QHWZRUN#VHJPHQW#DUH#
GHWHUPLQHG#E\#WKH#PRGXOH#ZLWK#WKH#ORZHVW#QHWZRUN#FDSDELOLWLHV1##7KLV#
HVSHFLDOO\#DSSOLHV#ZKHQ#QHWZRUN#UHSHDWHUV/#3&#,6$#DQG#3&0&,$#FDUGV#DUH#
XVHG1
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7 *HWWLQJ#6WDUWHG

7KH#',3#VZLWFKHV#RQ#WKH#%.:533#DUH#XVHG#WR#VSHFLI\#WKH#QRGH#DGGUHVV#DQG#
WKH#GDWD#UDWH1##7KHVH#OLQNV#VKRXOG#EH#VHW#DV#UHTXLUHG#EHIRUH#WKH#PRGXOH#LV#
SRZHUHG#XS1

714 1HWZRUN#1RGH#$GGUHVV

(DFK#QRGH#RQ#WKH#QHWZRUN#PXVW#KDYH#D#XQLTXH#QRGH#DGGUHVV#DVVLJQHG1##7KLV#
LV#VHW#XVLQJ#',3#VZLWFKHV#4#WR#9#RQ#WKH#%.:5331##7KH#UDQJH#RI#DGGUHVVHV#IRU#
WKH#EXV#FRXSOHU#LV#OLPLWHG#IURP#4#WR#971

715 1HWZRUN#'DWD#5DWH

(DFK#QRGH#RQ#WKH#QHWZRUN#PXVW#EH#FRQILJXUHG#WR#UXQ#DW#WKH#VDPH#GDWD#UDWH1##
7KLV#LV#VHW#XVLQJ#',3#VZLWFKHV#:#DQG#;#RQ#WKH#%.:5331##7KH#GDWD#UDWHV#
DYDLODEOH#IRU#RQ#WKH#%.:533#UDQJH#IURP#813#0ELWV2VHF#WR#958#.ELWV2VHF1##
+64518#.ELWV2VHF#LV#QRW#VXSSRUWHG1,##

1RGH ',3#6ZLWFK 1RGH ',3#6ZLWFK 1RGH ',3#6ZLWFK
$GGUHVV 9 8 7 6 5 4 $GGUHVV 9 8 7 6 5 4 $GGUHVV 9 8 7 6 5 4

4 3 3 3 3 3 3 56 3 4 3 4 4 3 78 4 3 4 4 3 3
5 3 3 3 3 3 4 57 3 4 3 4 4 4 79 4 3 4 4 3 4
6 3 3 3 3 4 3 58 3 4 4 3 3 3 7: 4 3 4 4 4 3
7 3 3 3 3 4 4 59 3 4 4 3 3 4 7; 4 3 4 4 4 4
8 3 3 3 4 3 3 5: 3 4 4 3 4 3 7< 4 4 3 3 3 3
9 3 3 3 4 3 4 5; 3 4 4 3 4 4 83 4 4 3 3 3 4
: 3 3 3 4 4 3 5< 3 4 4 4 3 3 84 4 4 3 3 4 3
; 3 3 3 4 4 4 63 3 4 4 4 3 4 85 4 4 3 3 4 4
< 3 3 4 3 3 3 64 3 4 4 4 4 3 86 4 4 3 4 3 3
43 3 3 4 3 3 4 65 3 4 4 4 4 4 87 4 4 3 4 3 4
44 3 3 4 3 4 3 66 4 3 3 3 3 3 88 4 4 3 4 4 3
45 3 3 4 3 4 4 67 4 3 3 3 3 4 89 4 4 3 4 4 4
46 3 3 4 4 3 3 68 4 3 3 3 4 3 8: 4 4 4 3 3 3
47 3 3 4 4 3 4 69 4 3 3 3 4 4 8; 4 4 4 3 3 4
48 3 3 4 4 4 3 6: 4 3 3 4 3 3 8< 4 4 4 3 4 3
49 3 3 4 4 4 4 6; 4 3 3 4 3 4 93 4 4 4 3 4 4
4: 3 4 3 3 3 3 6< 4 3 3 4 4 3 94 4 4 4 4 3 3
4; 3 4 3 3 3 4 73 4 3 3 4 4 4 95 4 4 4 4 3 4
4< 3 4 3 3 4 3 74 4 3 4 3 3 3 96 4 4 4 4 4 3
53 3 4 3 3 4 4 75 4 3 4 3 3 4 97 4 4 4 4 4 4
54 3 4 3 4 3 3 76 4 3 4 3 4 3
55 3 4 3 4 3 4 77 4 3 4 3 4 4
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7KH#PD[LPXP#GDWD#UDWH#WKDW#FDQ#EH#VXSSRUWHG#GHSHQGV#RQ#WKH#WRWDO#OHQJWK#RI#
FDEOH#LQ#WKH#QHWZRUN/#DQG#WKH#QXPEHU#RI#QRGHV#FRQQHFWHG#WR#WKH#QHWZRUN1#
+6HH#6HFWLRQ 618/#SDJH 9/#%1HWZRUN#/LPLWDWLRQV%1,##

716 6\QFKURQLVDWLRQ#0HVVDJH

7KH#F\FOLF#GDWD#V\QFKURQLVDWLRQ#PHVVDJH#FDQQRW#WKH#JHQHUDWHG#E\#WKH#
%.:5331##7R#XVH#F\FOLF#GDWD/#WKLV#PHVVDJH#0867#EH#JHQHUDWHG#E\#D#
8QLGULYH#RU#0HQWRU#,,#QRGH#RQ#WKH#QHWZRUN1

717 1HWZRUN#,QLWLDOLVDWLRQ#)DLOXUH

7KHUH#DUH#VHYHUDO#UXOHV#WKDW#PXVW#EH#VDWLVILHG#IRU#WKH#QHWZRUN#WR#LQLWLDOLVH#
FRUUHFWO\1

� $OO#QRGHV#PXVW#KDYH#D#XQLTXH#QRGH#DGGUHVV1

� $OO#QRGHV#PXVW#KDYH#WKH#VDPH#GDWD#UDWH#VHWWLQJ1

� 2QO\#RQH#QRGH#PXVW#EH#VHW#WR#JHQHUDWH#WKH#V\QFKURQLVDWLRQ#PHVVDJH1

718 1HWZRUN#/RVV

,I#WKH#&71HW#QHWZRUN#FRQQHFWLRQ#WR#D#%.:533#QRGH#LV#ORVW#IRU#DQ\#UHDVRQ/#
WKLV#ZLOO#EH#LQGLFDWHG#E\#1(7#(55#OLJKW1##7KH#PRGXOH#ZLOO#DXWRPDWLFDOO\#UH0MRLQ#
WKH#QHWZRUN#ZKHQ#WKH#QHWZRUN#LV#UH0FRQQHFWHG#WR#WKH#EXV#FRXSOHU1

719 1HWZRUN#,QWHUUXSWLRQV

,I#SRZHU#LV#ORVW#WR#D#%.:533#QRGH/#WKLV#GRHV#QRW#SUHYHQW#WKH#QHWZRUN#IURP#
FRQWLQXLQJ/#RU#EHLQJ#UH0VWDUWHG#ZLWKRXW#WKH#³GHDG´#QRGH1##+2WKHU#QRGHV#PD\#
UH0FRQILJXUH#WR#LJQRUH#WKH#³GHDG´#QRGH1,##%RWK#1(7.#WHUPLQDOV#DUH#OLQNHG#YLD#
WKH#%.:533#PRGXOH/#DV#DUH#WKH#1(70#SLQV/#VR#WKH#QHWZRUN#LV#QRW#SK\VLFDOO\#
EURNHQ1##,I#D#EXV#FRXSOHU#LV#SK\VLFDOO\#UHPRYHG#IURP#WKH#V\VWHP/#RQH#RI#WZR#
SUHFDXWLRQV#PXVW#EH#WDNHQ#WR#DYRLG#EUHDNLQJ#WKH#QHWZRUN=

� 7KH#QHWZRUN#OHDG#PXVW#EH#OHIW#FRQQHFWHG#WR#WKH#%.:5331

� 7KH#1HW.#DQG#1HW0#ZLUHV#IRU#HDFK#FDEOH#PXVW#EH#ZLUHG#LQWR#WKH#VDPH#
WHUPLQDO#RQ#WKH#&71HW#FRQQHFWRU1

'DWD#5DWH##+ELWV2VHF, ',3#: ',3#;
8130 3 3
5180 4 3
41580 3 4
958. 4 4
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8 7HUPLQDO#&RQILJXUDWLRQ

$V#WKH#WHUPLQDO#EORFNV#DUH#FRQQHFWHG#WRJHWKHU/#HDFK#WHUPLQDO#LV#FRQQHFWHG#
RQWR#WKH#VHULDO#.0EXV1##7KH#%.:533#EXV#FRXSOHU#VFDQV#WKH#.0EXV#GXULQJ#
LQLWLDOLVDWLRQ/#VWDUWLQJ#ZLWK#WKH#WHUPLQDO#EORFN#QHDUHVW#WR#WKH#EXV#FRXSOHU/#DQG#
FKHFNV#WKH#,'#FRGH1##7KLV#LV#UHSHDWHG#IRU#HDFK#VXEVHTXHQW#WHUPLQDO#
FRQQHFWHG#WR#WKH#EXV1##$#³GDWDEDVH´#LV#EXLOW#XS#ZLWKLQ#WKH#LQWHUQDO#PHPRU\/#
ZKLFK#FRQWDLQV#D#FRPSOHWH#LPDJH#RI#WKH#VWDWXV#RI#WKH#LQSXW#DQG#RXWSXW#
WHUPLQDOV1##7KH#GDWDEDVH#DFWV#DV#D#EXIIHU#EHWZHHQ#&71HW#DQG#WKH#.0EXV/#
ZLWK#ERWK#V\VWHPV#DOORZHG#WR#UHDG#DQG#ZULWH#GDWD#WR#DQG#IURP#WKH#GDWDEDVH1

7KH#GDWDEDVH#LV#VWUXFWXUHG#DV#D#WZR#GLPHQVLRQDO#DUUD\/#LQ#D#VLPLODU#ZD\#WR#
WKH#LQWHUQDO#SDUDPHWHU#VHWV#RI#WKH#8QLGULYH#DQG#0HQWRU#,,1##0HQX#DQG#
SDUDPHWHU#UHIHUHQFHV#DUH#XVHG#WR#DGGUHVV#HDFK#ORFDWLRQ#ZLWKLQ#WKH#
GDWDEDVH1

'XULQJ#LQLWLDOLVDWLRQ/#WKH#EXV#FRXSOHU#VFDQV#WKH#WHUPLQDO#FRQILJXUDWLRQ#YLD#WKH#
.0EXV/#VWDUWLQJ#ZLWK#WKH#WHUPLQDO#QHDUHVW#WR#WKH#EXV#FRXSOHU1##,W#FKHFNV#WKH#,'#
FRGH#RI#HDFK#WHUPLQDO/#DQG#EXLOGV#XS#WKH#GDWDEDVH#IRU#HYHU\#LQSXW#DQG#RXWSXW#
WHUPLQDO#FRQQHFWHG1##(DFK#WHUPLQDO#LV#DVVLJQHG#WR#D#SDUWLFXODU#SUH0GHILQHG#
PHQX/#GHSHQGLQJ#RQ#WKH#W\SH#RI#WHUPLQDO#LW#LV1##7KLV#PHDQV#WKDW#GLJLWDO#LQSXWV#
DUH#DOO#JURXSHG#WRJHWKHU#XQGHU#RQH#PHQX/#DQG#WKH#VDPH#DSSOLHV#IRU#GLJLWDO#
RXWSXWV/#DQDORJXH#LQSXWV/#DQDORJXH#RXWSXWV/#HWF1

7KH#SDUDPHWHU#UHIHUHQFH#IRU#HDFK#WHUPLQDO#LV#DVVLJQHG#RQ#D#VHTXHQWLDO#
EDVLV1##$V#HDFK#QHZ#WHUPLQDO#LV#IRXQG/#LW#LV#DVVLJQHG#WKH#QH[W#XQXVHG#
SDUDPHWHU#ORFDWLRQ#LQ#WKH#DSSURSULDWH#PHQX1##7KLV#SURFHVV#FRQWLQXHV#WR#EXLOG#
WKH#GDWDEDVH/#XQWLO#DOO#WHUPLQDOV#KDYH#EHHQ#DVVLJQHG#WR#WKH#GDWDEDVH1

814 %.:533#%XV#&RXSOHU

&RPELQDWLRQV#RI#PRGXOHV#PD\#EH#FRQQHFWHG#WR#WKH#%.:533#PRGXOH/#VXEMHFW#
WR#FHUWDLQ#OLPLWDWLRQV=

4 7KH#PD[LPXP#OLPLW#RI#97#WHUPLQDO#EORFNV#LV#QRW#H[FHHGHG1
5 1R#PRUH#WKDQ#433#DQDORJXH#LQSXW#WHUPLQDOV#DUH#FRQQHFWHG#WR#D#VLQJOH#

&71HW#EXV#FRXSOHU1
6 1R#PRUH#WKDQ#433#DQDORJXH#RXWSXW#WHUPLQDOV#DUH#FRQQHFWHG#WR#D#VLQJOH#

&71HW#EXV#FRXSOHU1

815 'LJLWDO#,QSXWV

'LJLWDO#LQSXWV#DVVLJQHG#WR#SDUDPHWHUV#LQ#PHQX#41##$#PD[LPXP#RI#589#GLJLWDO#
LQSXWV#FDQ#EH#FRQQHFWHG#WR#D#VLQJOH#EXV#FRXSOHU1##$OO#GLJLWDO#LQSXW#SDUDPHWHUV#
DUH#UHDG#RQO\1##7HUPLQDOV#FDQQRW#EH#DGGUHVVHG#LQGLYLGXDOO\/#EXW#HDFK#JURXS#RI#
49#LQSXWV#FDQ#EH#UHDG#XVLQJ#QRQ0F\FOLF#GDWD#FRPPDQGV1
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(DFK#SDUDPHWHU#FRQWDLQV#WKH#GDWD#IURP#49#GLJLWDO#LQSXWV#WHUPLQDOV1##&71HW#
DFWXDOO\#WUDQVIHUV#GDWD#DV#650ELW#ZRUGV/#EXW#WKH#XSSHU#49#ELWV#DUH#QRW#XVHG#
ZKHQ#UHDGLQJ#GLJLWDO#LQSXWV1##,I#WKHUH#DUH#LQVXIILFLHQW#WHUPLQDOV#WR#XWLOLVH#DOO#WKH#
ELWV#LQ#D#SDUDPHWHU/#WKH#RWKHU#ELWV#ZLOO#EH#UHVHW#WR#31

81514 6XSSRUWHG#7HUPLQDOV
7KH#EXV#WHUPLQDO#EORFNV#OLVWHG#LQ#WKH#WDEOH#EHORZ#DUH#DOO#FODVVHG#DV#³'LJLWDO#
,QSXW#7HUPLQDOV´/#DQG#DUH#DOO#DVVLJQHG#WR#SDUDPHWHUV#LQ#PHQX#41

7KHUH#DUH#RWKHU#WHUPLQDOV#DYDLODEOH#ZLWKLQ#WKH#%HFNKRII#UDQJH/#EXW#WKHVH#DUH#
QRW#VXSSRUWHG#LQ#EXV#FRXSOHUV#ILWWHG#ZLWK#94133#ILUPZDUH1##7KH\#ZLOO#EH#
VXSSRUWHG#LQ#IXWXUH#YHUVLRQV#RI#ILUPZDUH1

E64 E63 E5< E5; E5: E59 E58 E57 E56 E55 E54 E53 E4< E4; E4: E49

E48 E47 E46 E45 E44 E43 E< E; E: E9 E8 E7 E6 E5 E4 E3
748 747 746 745 744 743 7< 7; 7: 79 78 77 76 75 74 73

5HIHUHQFH ,22#3RLQWV 5HIHUHQFH ,22#3RLQWV
&4133 73#0#748 &413; 745;#0#7476
&4134 749#0#764 &413< 7477#0#748<
&4135 765#0#77: &4143 7493#0#74:8
&4136 77;#0#796 &4144 74:9#0#74<4
&4137 797#0#7:< &4145 74<5#0#753:
&4138 7;3#0#7<8 &4146 753;#0#7556
&4139 7<9#0#7444 &4147 7557#0#756<
&413: 7445#0#745: &4148 7573#0#7588

7\SH ,QSXWV 'HVFULSWLRQ
./4335 5 579#'&/#ILOWHU#613#PV
./4345 5 579#'&/#ILOWHU#315#PV
./4365 5 7;9#'&/#ILOWHU#613#PV
./4385 5 579#'&/#ILOWHU#613#PV/#ZLWK#321#VZLWFKLQJ
./4437 7 579#'&/#ILOWHU#613#PV
./4447 7 579#'&/#ILOWHU#315#PV
./4457 7 89#'&/#ILOWHU#315PV
./4487 7 579#'&/#ILOWHU#613#PV/#ZLWK#321#VZLWFKLQJ
./4497 7 579#'&/#ILOWHU#315#PV/#ZLWK#321#VZLWFKLQJ
./44;7 7 579#'&/#ILOWHU#613#PV/#ZLWK#1#VZLWFKLQJ
./4:35 5 5639#$&
./4:45 5 4539#$&2'&
./4:55 5 5639#$&/#QR#SRZHU#FRQWDFWV
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816 'LJLWDO#2XWSXWV

'LJLWDO#RXWSXWV#DUH#DVVLJQHG#WR#SDUDPHWHUV#LQ#PHQX#51#$OO#GLJLWDO#RXWSXW#
SDUDPHWHUV#DUH#UHDG2ZULWH#$#PD[LPXP#RI#589#GLJLWDO#LQSXWV#FDQ#EH#
FRQQHFWHG#WR#D#VLQJOH#EXV#FRXSOHU1#RQO\1##7HUPLQDOV#FDQQRW#EH#DGGUHVVHG#
LQGLYLGXDOO\/#EXW#HDFK#JURXS#RI#49#RXWSXWV#FDQ#EH#ZULWWHQ#WR#RU#UHDG#IURP#
XVLQJ#QRQ0F\FOLF#GDWD#FRPPDQGV1

'LJLWDO#RXWSXWV#DUH#FRQWUROOHG#LQ#JURXSV#RI#49#ELWV/#ZLWK#WKH#XSSHU#49#ELWV#RI#
WKH#650ELW#ZRUG#DFWLQJ#DV#³PDVN#ELWV´1##0DVN#ELWV#GHWHUPLQH#ZKHWKHU#WKH#
FRUUHVSRQGLQJ#GDWD#ELW#LV#DFWXDOO\#ZULWWHQ#LQWR#WKH#GDWDEDVH1##7KLV#DOORZV#
GLIIHUHQW#QRGHV#WR#DGGUHVV#WKH#VDPH#EORFN#RI#GLJLWDO#RXWSXWV/#DQG#RQO\#XSGDWH#
FHUWDLQ#RXWSXWV1##,I#D#PDVN#ELW#LV#VHW#WR#4/#WKH#FRUUHVSRQGLQJ#GDWD#ELW#ZLOO#EH#
XSGDWHG#LQ#WKH#GDWDEDVH1##,I#D#PDVN#ELW#LV#VHW#WR#3/#WKH#FRUUHVSRQGLQJ#GDWD#ELW#
LV#127#XSGDWHG#LQ#WKH#GDWDEDVH1

81614 6XSSRUWHG#7HUPLQDOV
7KH#EXV#WHUPLQDO#EORFNV#OLVWHG#LQ#WKH#WDEOH#EHORZ#DUH#DOO#FODVVHG#DV#³'LJLWDO#
2XWSXW#7HUPLQDOV´/#DQG#DUH#DOO#DVVLJQHG#WR#SDUDPHWHUV#LQ#PHQX#51

E64 E63 E5< E5; E5: E59 E58 E57 E56 E55 E54 E53 E4< E4; E4: E49
048 047 046 045 044 043 0< 0; 0: 09 08 07 06 05 04 03

E48 E47 E46 E45 E44 E43 E< E; E: E9 E8 E7 E6 E5 E4 E3
748 747 746 745 744 743 7< 7; 7: 79 78 77 76 75 74 73

5HIHUHQFH ,22#3RLQWV 5HIHUHQFH ,22#3RLQWV
&5133 73#0#748 &513; 745;#0#7476
&7134 749#0#764 &513; 7477#0#748<
&5135 765#0#77: &513< 7493#0#74:8
&5136 77;#0#796 &5143 74:9#0#74<4
&5137 797#0#7:< &5144 74<5#0#753:
&5138 7;3#0#7<8 &5145 753;#0#7556
&5139 7<9#0#7444 &5146 7557#0#756<
&513: 7445#0#745: &5147 7573#0#7588

7HUPLQDO 2XWSXWV 'HVFULSWLRQ
./5345 5 579#'&/#318$
./5355 5 579#'&/#513$
./5365 5 7;9#'&/#318$/#ZLWK#SRODULW\#SURWHFWLRQ
./5447 7 579#'&/#318$
./5457 7 89#'&
./5467 7 579#'&/#318$/#ZLWK#SRODULW\#SURWHFWLRQ
./54;7 7 579#'&/#318$/#ZLWK#1#VZLWFKLQJ
./5935 5 5HOD\#RXWSXWV/#5639#$&/#5$/#QRUPDOO\#RSHQ
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817 $QDORJXH#,QSXWV

$QDORJXH#LQSXWV#DVVLJQHG#WR#PHQX#61##$#PD[LPXP#RI#433#DQDORJXH#LQSXWV#
FDQ#EH#FRQQHFWHG#WR#D#VLQJOH#EXV#FRXSOHU1##$OO#SDUDPHWHUV#DUH#UHDG#RQO\1

81714 6XSSRUWHG#7HUPLQDOV
7KH#EXV#WHUPLQDO#EORFNV#OLVWHG#LQ#WKH#WDEOH#EHORZ#DUH#DOO#FODVVHG#DV#
³$QDORJXH#,QSXW#7HUPLQDOV´/#DQG#DUH#DOO#DVVLJQHG#WR#SDUDPHWHUV#ZLWKLQ#PHQX#
61

7KH#UHVROXWLRQ#RI#DOO#YROWDJH#LQSXWV#LV#44#ELWV#IRU#XQLSRODU#LQSXWV/#DQG#44#ELWV#
SOXV#VLJQ#IRU#ELSRODU#LQSXWV1##$OO#FXUUHQW#LQSXWV#KDYH#D#UHVROXWLRQ#RI#45#ELWV1

$OO#LQSXWV#DUH#VFDOHG#ZKHUH#PLQLPXP#LQSXW#LV#3/#DQG#PD[LPXP#LQSXW#LV#
65:9:1##)RU#D#ELSRODU#LQSXW/#0439#ZLOO#UHWXUQ#065:9;1

./5945 5 5HOD\#RXWSXWV/#4589#$&/#318$/#FKDQJHRYHU

./5955 5 5HOD\#RXWSXWV/#5639#$&/#318$/#LVRODWHG#QRUPDOO\#
RSHQ

./5964 4 5HOD\#RXWSXW/#7339#$&/#6$#QRUPDOO\#RSHQ

./5:35 5 6ROLG#VWDWH#RXWSXWV/#5639#$&/#316$

7HUPLQDO 2XWSXWV 'HVFULSWLRQ

5HIHUHQFH ,22#3RLQW
&6133 3
&6134 4
&6135 5
&61[[ [[
&61<; <;
&61<< <<

7HUPLQDO ,QSXWV 'HVFULSWLRQ
./6335 5 ±439/#GLIIHUHQWLDO#LQSXWV
./6345 5 3053P$/#GLIIHUHQWLDO#LQSXWV
./6355 5 7053P$/#GLIIHUHQWLDO#LQSXWV
./6375 5 3053P$/#SRZHU#VXSSO\#IRU#WUDQVGXFHUV#YLD#SRZHU#FRQWDFWV
./6385 5 7053P$/#SRZHU#VXSSO\#IRU#WUDQVGXFHUV#YLD#SRZHU#FRQWDFWV
./6395 5 ±439/#VLQJOH0HQGHG#LQSXWV
./6397 7 ±439/#VLQJOH0HQGHG#LQSXWV

,QSXW#5DQJH 0LQLPXP#,QSXW 0D[LPXP#,QSXW 5HVROXWLRQ
30439 39# #3 .439# #65:9: 8P9
±439 0439# #065:9; .439# #65:9: 8P9
3053P$ 3P$# #3 53P$# #65:9: 8µ$
7053P$ 7P$# #3 53P$# #65:9: 7µ$
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818 $QDORJXH#2XWSXWV

$QDORJXH#RXWSXWV#DUH#DVVLJQHG#WR#PHQX#71##$#PD[LPXP#RI#433#DQDORJXH#
RXWSXWV#FDQ#EH#FRQQHFWHG#WR#D#VLQJOH#EXV#FRXSOHU1##$OO#SDUDPHWHUV#DUH#ZULWH#
RQO\1

81814 6XSSRUWHG#7HUPLQDOV
7KH#EXV#WHUPLQDO#EORFNV#OLVWHG#LQ#WKH#WDEOH#EHORZ#DUH#DOO#FODVVHG#DV#
³$QDORJXH#2XWSXW#7HUPLQDOV´/#DQG#DUH#DOO#DVVLJQHG#WR#SDUDPHWHUV#ZLWKLQ#
PHQX#64/#PHQX#65#RU#PHQX#66#LQ#WKH#GDWDEDVH1

7KH#UHVROXWLRQ#RI#DOO#YROWDJH#RXWSXWV#LV#44#ELWV#IRU#XQLSRODU#LQSXWV/#DQG#44#ELWV#
SOXV#VLJQ#IRU#ELSRODU#LQSXWV1##$OO#FXUUHQW#RXWSXWV#KDYH#D#UHVROXWLRQ#RI#45#ELWV1

$OO#RXWSXWV#DUH#VFDOHG#ZKHUH#3#SURGXFHV#WKH#PLQLPXP#RXWSXW/#DQG#65:9:#
SURGXFHV#WKH#PD[LPXP#RXWSXW1##)RU#D#ELSRODU#RXWSXW/#065:9;#ZLOO#JLYH#0439#
RXWSXW1

819 &RPSOH[#7HUPLQDOV

&RPSOH[#WHUPLQDOV/#VXFK#DV#SXOVH#FRXQWHUV/#HQFRGHU#LQWHUIDFHV#DQG#VHULDO#
FRPPXQLFDWLRQV#LQWHUIDFHV#DUH#QRW#VXSSRUWHG#E\#94133#ILUPZDUH1##7KHVH#
WHUPLQDOV#ZLOO#EH#VXSSRUWHG#LQ#ODWHU#YHUVLRQV#RI#ILUPZDUH1

5HIHUHQFH ,22#3RLQW
&7133 3
&7134 4
&7135 5
&71[[ [[
&71<; <;
&71<< <<

7HUPLQDO ,QSXWV 'HVFULSWLRQ
./7335 5 3#0439#'&
./7345 5 3053P$
./7355 5 7053P$
./7365 5 ±439#'&

2XWSXW#5DQJH 0LQLPXP##2XWSXW 0D[LPXP#2XWSXW 5HVROXWLRQ
30439 3# #39 65:9:# #.439 8P9
±439 065:9;# #0439 65:9:# #.439 8P9
3053P$ 3# #3P$ 65:9:# #53P$ 8µ$
7053P$ 3# #7P$ 65:9:# #53P$ 7µ$
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81: ([DPSOH#&RQILJXUDWLRQ#4

7KH#FRQILJXUDWLRQ#VKRZQ#EHORZ#SURYLGHV#5#GLJLWDO#LQSXWV#DQG#RXWSXWV/#SOXV#5#
DQDORJXH#LQSXWV#DQG#RXWSXWV1##7KH#WDEOH#VKRZV#WKH#SDUDPHWHUV#ZKLFK#FDQ#EH#
DFFHVVHG#WR#UHDG#WKH#VWDWXV#RI#WKH#LQSXW#WHUPLQDOV/#RU#XSGDWH#WKH#VWDWXV#RI#WKH#
RXWSXW#WHUPLQDOV1

7HUPLQDO 7HUPLQDO#)XQFWLRQ 3DUDPHWHU##5HIHUHQFH
4 'LJLWDO#,QSXW#3 &4133#E3
4 'LJLWDO#,QSXW#4 &4133#E4
5 'LJLWDO#2XWSXW#3 &5133#E3
5 'LJLWDO#2XWSXW#4 &5133#E4
6 $QDORJXH#,QSXW#3 &6133
6 $QDORJXH#,QSXW#4 &6134
7 $QDORJXH#2XWSXW#3 &7133
7 $QDORJXH#2XWSXW#4 &7134
8 .0%XV#7HUPLQDWRU

579

.

0

3(

39

.

0
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&71HW
+($/7+<

%86#(55

,22#(55

1(7#(55

,22#581

&20#581

%.
:5
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3 4
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.
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5
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5

.
/6
33
5

.
/7
36
5

.
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81; ([DPSOH#&RQILJXUDWLRQ#5

7KH#FRQILJXUDWLRQ#LQ#H[DPSOH#4#KDV#EHHQ#H[WHQGHG#WR#SURYLGH#45#GLJLWDO#
LQSXWV#DQG#;#GLJLWDO#RXWSXWV/#SOXV#7#DQDORJXH#LQSXWV#DQG#RXWSXWV1##7KH#DUURZV#
LQGLFDWH#WKH#QHZ#SRVLWLRQV#RI#WKH#WHUPLQDOV#XVHG#LQ#H[DPSOH#41##7KH#WDEOH#
VKRZV#WKH#SDUDPHWHUV#ZKLFK#KDYH#EHHQ#DVVLJQHG#WR#WKH#FDQ#EH#DFFHVVHG#WR#
UHDG#WKH#VWDWXV#RI#WKH#LQSXW#WHUPLQDOV/#RU#XSGDWH#WKH#VWDWXV#RI#WKH#RXWSXW#
WHUPLQDOV1

579

.

0

3(

39

.

0

3(%(
&.

+2
))

&71HW
+($/7+<

%86#(55

,22#(55

1(7#(55

,22#581

&20#581

%.
:5

33

3 4

:

3

.
/5
34
5

.
/5
44
7

.
/6
33
5

.
/6
33
5

.
/7
36
5

.
/4
33
5

.
/4
33
5

.
/4
43
7

.
/4
43
7

.
/5
34
5

.
/7
36
5

.
/<
34
3

./[[
[[

,QSXW22XWSXW##
)XQFWLRQ

3DUDPHWHU#
5HIHUHQFH

./[[
[[

,QSXW22XWSXW##
)XQFWLRQ

3DUDPHWHU#
5HIHUHQFH

4 'LJLWDO#,QSXW#3 &4133#E3 9 'LJLWDO#2XWSXW#5 &5133#E5
4 'LJLWDO#,QSXW#4 &4133#E4 9 'LJLWDO#2XWSXW#6 &5133#E6
5 'LJLWDO#,QSXW#5 &4133#E5 : 'LJLWDO#2XWSXW#7 &5133#E7
5 'LJLWDO#,QSXW#6 &4133#E6 : 'LJLWDO#2XWSXW#8 &5133#E8
6 'LJLWDO#,QSXW#7 &4133#E7 : 'LJLWDO#2XWSXW#9 &5133#E9
6 'LJLWDO#,QSXW#8 &4133#E8 : 'LJLWDO#2XWSXW#: &5133#E:
6 'LJLWDO#,QSXW#9 &4133#E9 ; $QDORJXH#,QSXW#3 &6133
6 'LJLWDO#,QSXW#: &4133#E: ; $QDORJXH#,QSXW#4 &6134
7 'LJLWDO#,QSXW#; &4133#E; < $QDORJXH#,QSXW#5 &6135
7 'LJLWDO#,QSXW#< &4133#E< < $QDORJXH#,QSXW#6 &6136
7 'LJLWDO#,QSXW#43 &4133#E43 43 $QDORJXH#2XWSXW#3 &7133
7 'LJLWDO#,QSXW#44 &4133#E44 43 $QDORJXH#2XWSXW#4 &7134
8 'LJLWDO#2XWSXW#3 &5133#E3 44 $QDORJXH#2XWSXW#5 &7135
8 'LJLWDO#2XWSXW#4 &5133#E4 44 $QDORJXH#2XWSXW#6 &7136



%HFNKRII#&71HW#,22
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'LJLWDO#LQSXWV#DQG#RXWSXWV#VKRXOG#EH#JURXSHG#WRJHWKHU/#DV#WKH\#QHHG#WR#KDYH#
SRZHU#VXSSOLHG#WKURXJK#WKH#SRZHU#FRQWDFWV#WR#GULYH#H[WHUQDO#UHOD\V/#HWF1##
9ROWDJH#RXWSXW#DQDORJXH#PRGXOHV#GR#QRW#XVH#WKH#SRZHU#FRQWDFWV/#VR#WKH\#
VKRXOG#EH#SODFHG#DW#WKH#HQG#RI#WKH#OLQH#RI#WHUPLQDOV1

:KHQ#WKH#WHUPLQDO#DQG#SDUDPHWHU#PDSSLQJV#DUH#FRPSDUHG#ZLWK#H[DPSOH#4/#LW#
FDQ#EH#VHHQ#WKDW#WKH#RULJLQDO#WHUPLQDOV#+PDUNHG#ZLWK#DUURZV#LQ#WKH#GLDJUDP,#
DUH#VWLOO#DVVLJQHG#WR#WKH#SDUDPHWHUV1

,W#FDQ#EH#VHHQ#WKDW#WKH#GLJLWDO#LQSXW#DQG#RXWSXW#WHUPLQDOV#KDYH#EHHQ#ILWWHG#
%()25(#WKH#DQDORJXH#WHUPLQDOV1##+RZHYHU/#WKLV#GRHV#QRW#DIIHFW#WKH#
DGGUHVVLQJ#RI#WKH#DQDORJXH#LQSXW#DQG#RXWSXW#WHUPLQDOV1##:KHQ#WKH#.0EXV#
VFDQV#WKH#WHUPLQDOV#GXULQJ#LQLWLDOLVDWLRQ#WR#EXLOG#XS#WKH#LQWHUQDO#GDWDEDVH/#
DOWKRXJK#WKH#DQDORJXH#LQSXW#WHUPLQDO#ZLOO#QRZ#EH#WKH#;K#WHUPLQDO#WR#EH#IRXQG/#
LW#LV#VWLOO#WKH#4VW#DQDORJXH#LQSXW#WHUPLQDO1##7KHUHIRUH/#ZKHQ#LW#LV#HQWHUHG#LQWR#
WKH#GDWDEDVH/#ERWK#LQSXWV#ZLOO#EH#DVVLJQHG#WKH#ILUVW#DYDLODEOH#SDUDPHWHU#
QXPEHUV#LQ#PHQX#6/#ZKLFK#ZLOO#VWLOO#EH#3#DQG#41##+HQFH/#WKHUH#LV#QR#FKDQJH#LQ#
WKH#WHUPLQDO#DGGUHVV1##$V#DGGLWLRQDO#DQDORJXH#LQSXW#PRGXOHV#DUH#DGGHG/#WKH\#
ZLOO#JHW#WKH#QH[W#DYDLODEOH#QXPEHUV#LQ#PHQX#61

81< *ROGHQ#5XOH

:+(1#$'',1*#,1387#$1'#287387#7(50,1$/6#72#$#%86#&283/(5/#
(1685(#7+$7#($&+#7<3(#2)#,1387#,6#$''('#$)7(5#7+(#/$67#
7(50,1$/#%/2&.#2)#$#6,0,/$5#7<3(1##7+,6#:,//#(1685(#7+$7#$//#
(;,67,1*#7(50,1$/#$1'#3$5$0(7(5#0$33,1*6#:,//#127#%(#
$))(&7('1
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9 &\FOLF#'DWD

7KH#6<37#:RUNEHQFK#SDFNDJH#PXVW#EH#XVHG#WR#FRQILJXUH#D#%.:533#PRGXOH#
WR#WUDQVPLW#F\FOLF#GDWD#RYHU#WKH#&71HW#QHWZRUN1##6<37#SURYLGHV#D#JUDSKLFDO#
QHWZRUN#FRQILJXUDWLRQ#WRRO/#ZKLFK#GLVSOD\V#DOO#FRQILJXUHG#F\FOLF#OLQNV#EHWZHHQ#
QRGHV1##7KLV#PDQXDO#DVVXPHV#WKDW#WKH#XVHU#KDV#D#EDVLF#NQRZOHGJH#RI#XVLQJ#
6<37#WR#FRQILJXUH#&71HW#QHWZRUNV1##)RU#PRUH#LQIRUPDWLRQ/#UHIHU#WR#WKH#6<37#
8VHU#*XLGH1

914 )DVW#DQG#6ORZ#&\FOLF#'DWD#&KDQQHOV

7R#FRQILJXUH#F\FOLF#GDWD#WUDQVIHUV/#³GDWD#OLQNV´#PXVW#EH#GHILQHG#IRU#ERWK#WKH#
IDVW#DQG#VORZ#F\FOLF#GDWD#FKDQQHOV1##(DFK#OLQN#LV#FRQILJXUHG#WR#WUDQVPLW#D#
GHILQHG#VHW#RI#FRQVHFXWLYH#UHJLVWHUV#RU#SDUDPHWHUV#IURP#ZLWKLQ#D#SDUWLFXODU#
PHQX#LQ#WKH#%.:533/#WR#D#GHILQHG#VHW#RI#FRQVHFXWLYH#UHJLVWHUV#RU#SDUDPHWHUV#
LQ#WKH#WDUJHW#QRGH1##7KLV#LV#NQRZQ#DV#³ELQGLQJ´#UHJLVWHUV#WRJHWKHU1

7KHUH#DUH#WZR#OLPLWDWLRQV#ZKHQ#GHILQLQJ#WKH#F\FOLF#GDWD#OLQNV#WR#EH#
WUDQVPLWWHG/#DQG#WKH#QXPEHU#RI#UHJLVWHUV#WR#EH#WUDQVPLWWHG#E\#WKH#%.:533#
PRGXOH=

4 $#PD[LPXP#RI#53#VHSDUDWH#OLQNV#FDQ#EH#GHILQHG#IRU#D#VLQJOH#QRGH1##7KLV#
WRWDO#LQFOXGHV#ERWK#IDVW#DQG#VORZ#GDWD#OLQNV1

5 1R#LQGLYLGXDO#OLQN#PD\#WUDQVIHU#PRUH#WKDQ#53#FRQVHFXWLYH#UHJLVWHUV1
(DFK#OLQN#UXQV#RQ#VXFFHVVLYH#WRNHQ#URWDWLRQV1##7KH#ILUVW#GHILQHG#OLQN#LV#
WUDQVPLWWHG#RQ#WKH#ILUVW#WRNHQ#URWDWLRQ#DIWHU#WKH#³V\QFKURQLVDWLRQ#PHVVDJH´/#
WKH#QH[W#OLQN#RQ#WKH#QH[W#WRNHQ#URWDWLRQ#DQG#VR#RQ1

915 2YHUORDGLQJ#1HWZRUN#1RGHV

&DUH#PXVW#EH#WDNHQ#ZKHQ#FRQILJXULQJ#D#QHWZRUN#WR#HQVXUH#WKDW#WKH#%.:533#
GRHV#QRW#JHW#RYHUORDGHG#ZLWK#LQFRPLQJ#PHVVDJHV1##7KH#%.:533#LV#FDSDEOH#
RI#SURFHVVLQJ#XS#WR#7#PHVVDJHV#HYHU\#PLOOLVHFRQG1#+7333#PHVVDJHV#SHU#
VHFRQG,##,I#WKH#PRGXOH#LV#RYHUORDGHG#ZLWK#LQFRPLQJ#PHVVDJHV/#PHVVDJHV#
PD\#EH#ORVW#EHIRUH#WKH\#FDQ#EH#SURFHVVHG/#DQG#WKH#F\FOLF#GDWD#WUDQVIHU#PD\#
EH#FRUUXSWHG1##7KH#QXPEHU#RI#PHVVDJHV#DUULYLQJ#RYHU#&71HW#FDQ#EH#
PRQLWRUHG#LQ#&3135#LQ#WKH#%.:5331

7KH#WHUPLQDO#XSGDWH#WLPH#YLD#WKH#VHULDO#.0EXV#ZLOO#GHFUHDVH#DV#WKH#&71HW#
PHVVDJH#ORDGLQJ#LQFUHDVHV/#DQG#WKLV#FDQ#EH#PRQLWRUHG#LQ#&3136#LQ#WKH#
%.:5331##7KLV#PHDQV#WKDW#WKH#EDODQFH#EHWZHHQ#&71HW#F\FOLF#GDWD#XSGDWH#
DQG#.0EXV#WHUPLQDO#XSGDWH#WLPH#GHSHQGV#RQ#ERWK#WKH#DPRXQW#RI#&71HW#
PHVVDJHV#WR#EH#SURFHVVHV/#DQG#WKH#QXPEHU#RI#WHUPLQDOV#FRQQHFWHG#WR#WKH#
FRXSOHU1

$#JRRG#H[DPSOH#ZKHUH#WKH#%.:533#FRXOG#EHFRPH#RYHUORDGHG#LV#ZKHQ#HYHU\#
QRGH#RQ#WKH#QHWZRUN#LV#VHQGLQJ#F\FOLF#GDWD#WR#WKH#%.:5331##2Q#D#ODUJH#
QHWZRUN/#VD\#83#GULYHV/#WKLV#FDQ#PHDQ#WKDW#WKH#EXV#FRXSOHU#VXGGHQO\#
UHFHLYHV#83#PHVVDJHV#LQ#YHU\#TXLFN#VXFFHVVLRQ/#FDQQRW#SURFHVV#WKHP#
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TXLFNO\#HQRXJK/#DQG#ORVHV#VRPH#RI#WKH#PHVVDJHV1##7KH#HIIHFW#RI#WKH#ORVW#
PHVVDJHV#FRXOG#LQGLFDWH#WR#WKH#PRQLWRULQJ#QRGH#WKDW#VHYHUDO#GULYHV#DUH#QRW#
IXQFWLRQLQJ/#ZKHQ#WKLV#LV#QRW#DFWXDOO\#WKH#FDVH/#DQG#DOO#QRGHV#DUH#RSHUDWLQJ#
2.1

916 ([DPSOH#1HWZRUN

$V#DQ#H[DPSOH/#FRQVLGHU#WKH#FRQILJXUDWLRQ#RI#WHUPLQDOV#FRQQHFWHG#WR#WKH#
%.:533#DV#VKRZQ#LQ#VHFWLRQ#81;/#SDJH#49/#%([DPSOH#&RQILJXUDWLRQ#5%1##7KH#
GLDJUDP#EHORZ#VKRZV#D#SRVVLEOH#LQIRUPDWLRQ#WUDQVIHU#UHTXLUHPHQW#IRU#DQ#
DSSOLFDWLRQ1

1RGH#59 1RGH#941RGH#57

B638(#WR#B643(

&5133
&7133#WR#&7134

&4133
&6133#WR#&6136

B538(#WR#B543(

B653(
B654(#WR#B657(

53PV

53PV

7PV

B553(
B554(#WR#B555(

&5133
&7135#WR#&7136

B553(
B556(#WR#B557(

B653(
B654(#WR#B657(

53PV
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91614 6<37#&RQILJXUDWLRQ#(GLWRU

7KH#6<37#:RUNEHQFK#VRIWZDUH#GHYHORSPHQW#WRRO#+94134135#RU#ODWHU,#LV#
UHTXLUHG#WR#FRQILJXUH#F\FOLF#GDWD#OLQNV#IURP#WKH#%.:533#EXV#FRXSOHU1##7KH#
SLFWXUH#DERYH#VKRZV#D#W\SLFDO#YLHZ#RI#WKH#JUDSKLFDO#FRQILJXUDWLRQ#/PHWKRG#
XVHG#WR#FRQILJXUH#WKH#%.:533#RQ#&71HW1

,I#\RX#KDYH#QHYHU#XVHG#WKH#6<37#:RUNEHQFK/#LW#LV#KLJKO\#
UHFRPPHQGHG#WKDW#\RX#DWWHQG#D#VXLWDEOH#WUDLQLQJ#FRXUVH#WR#XVH#WKH#
SURGXFW/#EHIRUH#DWWHPSWLQJ#WR#FRQILJXUH#D#&71HW#QHWZRUN1

127(
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91615 6<37#&\FOLF#'DWD#(GLWRU

2QFH#D#OLQN#EHWZHHQ#QRGHV#KDV#EHHQ#GUDZQ/#WKH#GDWD#WUDQVIHU#UHTXLUHPHQWV#
PXVW#EH#VSHFLILHG1##:KHQ#WKH#%.:533#LV#WKH#VRXUFH#RI#D#F\FOLF#GDWD#OLQN/#
SHUPLVVLEOH#VRXUFH#UHJLVWHUV#DUH#&41[[#RU#&61[[1##7KLV#ZLOO#SLFN#XS#GLJLWDO#RU#
DQDORJXH#LQSXW#LQIRUPDWLRQ#IRU#WUDQVIHU#RYHU#WKH#QHWZRUN1

7KH#QXPEHU#RI#UHJLVWHUV#VSHFLILHG#PHDQV#WKDW#VXFFHVVLYH#SDUDPHWHUV#ZLWKLQ#
WKH#PHQX#ZLOO#EH#VHQW#RYHU#WKH#QHWZRUN1##7KH#SULRULW\#GHILQHV#ZKHWKHU#WKH#
GDWD#LV#WUDQVPLWWHG#DV#)$67#RU#6/2:#F\FOLF#GDWD1

7KH#GHVWLQDWLRQ#UHJLVWHUV#GHSHQGV#RQ#WKH#W\SH#RI#QRGH#WR#ZKLFK#WKH#OLQN#LV#
EHLQJ#ZULWWHQ1##)RU#D#8QLGULYH#RU#0HQWRU#,,#QRGH/#GDWD#PXVW#EH#VHQW#WR#WKH#
B6[[(#UHJLVWHUV1##,I#WKH#WDUJHW#QRGH#LV#DQRWKHU#%HFNKRII#QRGH/#WKH#GHVWLQDWLRQ#
SDUDPHWHUV#FDQ#EH#&51[[#RU#&71[[1
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: 1RQ0&\FOLF#'DWD

7KH#QRQ0F\FOLF#GDWD#FKDQQHO#DOORZV#WUXH#³SHHU0WR0SHHU´#FRPPXQLFDWLRQV/#
ZKHUH#DQ\#QRGH#FDQ#DFFHVV#DQ\#SDUDPHWHU#RU#YLUWXDO#SDUDPHWHU#IURP#DQ\#
RWKHU#QHWZRUN#QRGH1##7KLV#IXQFWLRQ#LV#SDUWLFXODUO\#XVHIXO#IRU#WUDQVPLWWLQJ#
LQIUHTXHQW#HYHQWV#DURXQG#WKH#QHWZRUN1##7KH#%.:533#FDQQRW#LVVXH#WKHVH#
FRPPDQGV#DV#LW#GRHV#QRW#UXQ#'3/#SURJUDPV/#EXW#LW#ZLOO#UHVSRQG#WR#QRQ0F\FOLF#
5'1(7/#:51(7#DQG#&+(&.12'(#FRPPDQGV#LVVXHG#E\#RWKHU#QRGHV#RQ#
WKH#QHWZRUN1

$#W\SLFDO#H[DPSOH#ZKHUH#QRQ0F\FOLF#GDWD#PD\#EH#XVHG#LV#RQ#D#ODUJH#QHWZRUN#
IRU#LQIUHTXHQW#GDWD/#VXFK#DV#D#VZLWFK#WR#HQJDJH#D#SLQFK#UROOHU#ZKHQ#WKH#OLQH#LV#
UHDG\#WR#VWDUW#D#SURGXFWLRQ#UXQ1##5HVSRQVH#WLPH#WR#FKDQJLQJ#WKH#VZLWFK#LV#QRW#
FULWLFDO/#VLQFH#LW#PD\#WDNH#VHYHUDO#VHFRQGV#IRU#WKH#UROOHU#WR#HQJDJH1##2QFH#WKH#
UROOHU#LV#HQJDJHG/#WKHUH#LV#QR#QHHG#WR#WUDQVPLW#DQ\#LQIRUPDWLRQ#DERXW#WKH#
VZLWFK#RYHU#WKH#QHWZRUN#XQWLO#WKH#VZLWFK#FKDQJHV1##7KLV#SURYLGHV#D#ODUJH#
UHGXFWLRQ#LQ#WKH#QHWZRUN#EDQGZLGWK#XVHG#IRU#WKLV#VLJQDO/#DQG#LQFUHDVHV#WKH#
EDQGZLGWK#DYDLODEOH#IRU#RWKHU#GDWD#VLJQDOV1##7KLV#RIIHUV#D#FOHDU#DGYDQWDJH#
RYHU#3/&0EDVHG#V\VWHPV#ZKHUH#WKH#PDLQ#SURFHVVRU#KDV#WR#VFDQ#WKH#VZLWFK#
FRQWLQXRXVO\1
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; 'LDJQRVWLFV

;14 'HWHUPLQLQJ#,I#1HWZRUN#,V#$FWLYH

;15 'LDJQRVWLF#3DUDPHWHUV

0HQX#3#LQ#WKH#%.:533#PRGXOH#SURYLGHV#VRPH#VWDWXV#SDUDPHWHUV#WR#PRQLWRU#
WKH#VWDWH#DQG#RSHUDWLRQ#RI#WKH#%.:533#EXV#FRXSOHU1

;16 &DQQRW#(VWDEOLVK#&71HW#&RQQHFWLRQ

4 (QVXUH#WKDW#WKH#FRUUHFW#W\SH#RI#FDEOH#LV#XVHG1##&71HW#UXQV#DW#YHU\#KLJK#
GDWD#UDWHV/#DQG#FRQVHTXHQWO\#UHTXLUHV#KLJK#TXDOLW\#FDEOH1##3HUIRUPDQFH#
FDQQRW#EH#JXDUDQWHHG#LI#WKH#VSHFLILHG#&RQWURO#7HFKQLTXHV#&71HW#FDEOH#LV#
QRW#XVHG1

5 7HUPLQDWLQJ#UHVLVWRUV#0867#EH#ILWWHG1##8QSUHGLFWDEOH#QHWZRUN#EHKDYLRXU#
PD\#UHVXOW/#DQG#WKH#QRLVH#LPPXQLW\#RI#WKH#QHWZRUN#ZLOO#DOVR#EH#VHYHUHO\#
UHGXFHG#ZLWKRXW#SURSHU#OLQH#WHUPLQDWLRQ#UHVLVWRUV1##+:8Ω#±4(#UHVLVWRUV#
PD\#EH#ILWWHG/#DV#:;Ω#LV#QRW#D#VWDQGDUG#UHVLVWRU#YDOXH1,

6 (QVXUH#WKDW#WKH#FRUUHFW#V\VWHP#ILOHV#KDYH#EHHQ#GRZQORDGHG1##7KHVH#
VKRXOG#EH#³8':31(716<6´#IRU#8':3#DQG#³051(716<6´#IRU#0'5<$1/#
YHUVLRQ#951916#RU#ODWHU1

/(' &RORXU 'HVFULSWLRQ
+($/7+< *UHHQ ,QGLFDWHV#WKDW#WKH#%.:533#PRGXOH#LV#KHDOWK\
%86#(55 5HG 7KH#&71HW#QHWZRUN#KDV#VWRSSHG#RSHUDWLQJ1##(TXLYDOHQW#WR#D#04#

FRQGLWLRQ#LQ#&53183#RQ#8QLGULYH1
&20#581 *UHHQ ,QGLFDWHV#WKDW#WKH#%.:533#PRGXOH#LV#UHFHLYLQJ#PHVVDJHV#RYHU#

WKH#&71HW#QHWZRUN1
,1,7#(55 5HG 7KH#&71HW#LQWHUIDFH#KDV#QRW#LQLWLDOLVHG#FRUUHFWO\1##(TXLYDOHQW#

WR#D#05#FRQGLWLRQ#LQ#&53183#RQ#8QLGULYH1
,22#581 *UHHQ 7KH#VHULDO#.0EXV#WKDW#OLQNV#WKH#WHUPLQDO#EORFNV#WR#WKH#%.:533#

LV#RSHUDWLQJ#FRUUHFWO\1
,22#(55 5HG $Q#HUURU#KDV#RFFXUUHG#LQ#WKH#VHULDO#.0EXV1

3DUDPHWHU 'HVFULSWLRQ
&3134 6RIWZDUH#9HUVLRQ1##7KH#YHUVLRQ#QXPEHU#+9[[1\\,#LV#HQFRGHG#WR#

SURGXFH#WKLV#SDUDPHWHU#YDOXH#DV#+[[#-#433,#.#\\
&3135 &71HW#QHWZRUN#PHVVDJHV#SHU#VHFRQG1##7KLV#SDUDPHWHU#LV#WKH#

HTXLYDOHQW#RI#&53183#RQ#8QLGULYH1
&3136 %HFNKRII#WHUPLQDO#.0%XV#F\FOHV#SHU#VHFRQG1##7KLV#SDUDPHWHU#LQGLFDWHV#

KRZ#RIWHQ#WKH#WHUPLQDOV#ZLOO#EH#XSGDWHG#E\#WKH#.0EXV1
&3137#WR#&31<< 5HVHUYHG
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7 &KHFN#WKH#QRGH#FRQILJXUDWLRQ#VHWWLQJV#RQ#DOO#QRGHV1##(YHU\#QRGH#PXVW#
KDYH#D#XQLTXH#QRGH#DGGUHVV/#DOO#QRGH#GDWD#UDWHV#PXVW#EH#LGHQWLFDO/#DQG#
RQO\#RQH#GULYH#PXVW#EH#VHW#WR#JHQHUDWH#WKH#V\QFKURQLVDWLRQ#PHVVDJH1

8 (QVXUH#WKDW#WKH#GDWD#UDWH#VHOHFWHG#LV#2.#IRU#WKH#OHQJWK#RI#QHWZRUN#FDEOH#
LQVWDOOHG1##,I#QHFHVVDU\/#WU\#UHGXFLQJ#WKH#QHWZRUN#GDWD#UDWH#$7#$//#
12'(6#WR#HVWDEOLVK#FRPPXQLFDWLRQV1##5HSHDWHUV#PD\#EH#UHTXLUHG#WR#
H[WHQG#WKH#QHWZRUN#OHQJWK#IRU#D#JLYHQ#GDWD#UDWH1##6HH#6HFWLRQ 618/#
SDJH 9/#%1HWZRUN#/LPLWDWLRQV%1

9 &71HW#QRGHV#DUH#RQO\#FDSDEOH#RI#GULYLQJ#XS#WR#48#QRGHV#HDFK1##,I#PRUH#
WKDQ#48#QRGHV#DUH#FRQQHFWHG#WR#D#VLQJOH#VHFWLRQ#RI#FDEOH/#QHWZRUN#
UHSHDWHUV#ZLOO#EH#UHTXLUHG1##1HWZRUN#UHSHDWHUV#DIIHFW#WKH#PD[LPXP#
QXPEHU#RI#QRGHV#RQ#HDFK#VHFWLRQ#RI#FDEOH1##6HH#6HFWLRQ 61814/#SDJH :/#
%1HWZRUN#5HSHDWHUV%1

: 2Q#0HQWRU#,,/#SDUDPHWHUV#&44134#WR#&44143#DUH#XVHG#WR#FRQILJXUH#&71HW/#
DQG#FDQQRW#EH#XVHG#WR#GHILQH#0HQX#31##7KHVH#SDUDPHWHUV#VKRXOG#DOO#EH#
VHW#WR#3#EHIRUH#WKH#0'5<$1#FDUG#LV#LQVWDOOHG1##([LVWLQJ#SDUDPHWHU#YDOXHV#
PD\#FDXVH#XQH[SHFWHG#³HDV\#PRGH´#PDSSLQJV#RI#GDWD#WR#GULYH#
SDUDPHWHUV1
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< 4XLFN#5HIHUHQFH

<14 ',3#6ZLWFK#6HW0XS

<15 6WDWXV#3DUDPHWHUV

<16 6WDWXV#/('V

)XQFWLRQ %.:533 5DQJH &RPPHQWV
1RGH#

$GGUHVV
',34#WR##
',39

4#WR#97 ',34#VHWV#WKH#OHDVW#VLJQLILFDQW#ELW#RI#
WKH#QRGH#DGGUHVV1##',39#VHWV#WKH#
PRVW#VLJQLILFDQW#ELW1

1HWZRUN#'DWD##
5DWH

',3:#DQG##
',3;

3#WR#6 ',3:#VHWV#WKH#OHDVW#VLJQLILFDQW#ELW#RI#
WKH#GDWD#UDWH/#',3;#VHWV#WKH#PRVW#
VLJQLILFDQW#ELW1

3# #813#0ELWV2VHF
4# #518#0ELWV2VHF
5# #4158#0ELWV2VHF
6# #958#.ELWV2VHF

3DUDPHWHU 'HVFULSWLRQ
&3134 6RIWZDUH#9HUVLRQ1##7KH#YHUVLRQ#QXPEHU#+9[[1\\,#LV#

HQFRGHG#WR#SURGXFH#WKLV#SDUDPHWHU#YDOXH#DV#+[[#-#433,#.#
\\

&3135 &71HW#QHWZRUN#PHVVDJHV#SHU#VHFRQG1##7KLV#SDUDPHWHU#LV#
WKH#HTXLYDOHQW#RI#&53183#RQ#8QLGULYH1

&3136 %HFNKRII#WHUPLQDO#.0%XV#F\FOHV#SHU#VHFRQG1##7KLV#
SDUDPHWHU#LQGLFDWHV#KRZ#RIWHQ#WKH#WHUPLQDOV#ZLOO#EH#
XSGDWHG#E\#WKH#.0EXV1

&3137#WR#&31<< 5HVHUYHG

/(' &RORXU 'HVFULSWLRQ
+($/7+< *UHHQ ,QGLFDWHV#WKDW#WKH#%.:533#PRGXOH#LV#KHDOWK\
%86#(55 5HG 7KH#&71HW#QHWZRUN#KDV#VWRSSHG#RSHUDWLQJ1##

(TXLYDOHQW#WR#D#04#FRQGLWLRQ#LQ#&53183#RQ#8QLGULYH1
&20#581 *UHHQ ,QGLFDWHV#WKDW#WKH#%.:533#PRGXOH#LV#UHFHLYLQJ#

PHVVDJHV#RYHU#WKH#&71HW#QHWZRUN1
,1,7#(55 5HG 7KH#&71HW#LQWHUIDFH#KDV#QRW#LQLWLDOLVHG#FRUUHFWO\1##

(TXLYDOHQW#WR#D#05#FRQGLWLRQ#LQ#&53183#RQ#8QLGULYH1
,22#581 *UHHQ 7KH#VHULDO#.0EXV#WKDW#OLQNV#WKH#WHUPLQDO#EORFNV#WR#

WKH#%.:533#LV#RSHUDWLQJ#FRUUHFWO\1
,22#(55 5HG $Q#HUURU#KDV#RFFXUUHG#LQ#WKH#VHULDO#.0EXV1
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<17 7HUPLQDO00HQX#$VVLJQPHQWV

<18 6XSSRUWHG#7HUPLQDOV

<1814 )LUPZDUH#9HUVLRQ#94133
7KH#WHUPLQDOV#OLVWHG#LQ#WKH#WDEOHV#EHORZ#DUH#DOO#VXSSRUWHG#E\#%.:533#EXV#
FRXSOHU#PRGXOHV#WKDW#FRQWDLQ#ILUPZDUH#YHUVLRQ#941331

7HUPLQDO##
7\SH

0HQX 'HVFULSWLRQ

'LJLWDO##
,QSXW

&4133#WR##
&4148

8S#WR#49#GLJLWDO#LQSXWV#DUH#UHWXUQHG#E\#HDFK#
SDUDPHWHU1##3DUDPHWHUV#EHFRPH#DYDLODEOH#DV#
WHUPLQDOV#DUH#DGGHG#WR#WKH#FRXSOHU1##8S#WR#589#GLJLWDO#
LQSXWV#FDQ#EH#FRQQHFWHG#WR#D#VLQJOH#EXV#FRXSOHU1

'LJLWDO##
2XWSXW

&5133#WR##
&5148

8S#WR#49#GLJLWDO#RXWSXWV#DUH#FRQWUROOHG#E\#HDFK#
SDUDPHWHU1##(DFK#RXWSXW#KDV#D#PDVN#ELW#WKDW#PXVW#EH#
VHW#WR#4#WR#ZULWH#WR#WKH#RXWSXW1##3DUDPHWHUV#EHFRPH#
DYDLODEOH#DV#WHUPLQDOV#DUH#DGGHG#WR#WKH#FRXSOHU1##8S#WR#
589#GLJLWDO#RXWSXWV#FDQ#EH#FRQQHFWHG#WR#D#VLQJOH#EXV#
FRXSOHU1

$QDORJXH##
,QSXW

&6133#WR##
&61<<

$QDORJXH#LQSXWV#DUH#VFDOHG#WR#UHWXUQ#065:9;#WR#
.65:9:#DW#IXOO#VFDOH#LQSXW1##8S#WR#433#DQDORJXH#LQSXWV#
FDQ#EH#FRQQHFWHG#WR#D#VLQJOH#EXV#FRXSOHU1

$QDORJXH##
2XWSXW

&7133#WR##
&71<<

$QDORJXH#RXWSXWV#DUH#VFDOHG#WR#JLYH#IXOO#VFDOH#RXWSXW#
ZLWK#YDOXHV#RI#065:9;#DQG#.65:9:1##8S#WR#433#
DQDORJXH#RXWSXWV#FDQ#EH#FRQQHFWHG#WR#D#VLQJOH#EXV#
FRXSOHU1

'LJLWDO#,QSXWV 'LJLWDO#2XWSXWV
./4335 ./4487 ./5345 ./54;7
./4345 ./4497 ./5355 ./5935
./4365 ./44;7 ./5365 ./5945
./4385 ./4:35 ./5447 ./5955
./4437 ./4:45 ./5457 ./5964
./4447 ./4:55 ./5467 ./5:35
./4457

$QDORJXH#,QSXWV $QDORJXH#2XWSXWV
./6335 ./6385 ./7335 ./7355
./6345 ./6395 ./7345 ./7365
./6355 ./6397
./6375


