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RI�WKH�,07������5DGLR�,QWHUIDFH�V��EHLQJ�GHYHORSHG�E\�,78�5�7*������7KH�DWWDFKHG

FRQWULEXWLRQ�LV�PHDQW�WR�EH�VHQW�WR�WKH�76*�5$1�3OHQDU\�LQ�)ORULGD�DQG�VXEVHTXHQWO\
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7KH IRUPDWLRQ RI WKH 7KLUG *HQHUDWLRQ 3DUWQHUVKLS 3URMHFW ��*33� ZDV UHSRUWHG WR WKH ODVW PHHWLQJ RI ,78�5

7* ��� :*� �'RF ����:*������� 7KLV FROODERUDWLYH SURMHFW LV QRZ IXOO\ RSHUDWLRQDO� 6R IDU� ILYH

2UJDQLVDWLRQDO 3DUWQHUV KDYH VLJQHG WKH 7KLUG *HQHUDWLRQ 3DUWQHUVKLS 3URMHFW $JUHHPHQW� QDPHO\� $5,%�

(76,� 7�� 77$� 77&�

7KLV GRFXPHQW SURYLGHV EDVHEDQG DQG 5) YDOXHV IRU 875$ EDVHG RQ WKH FXUUHQW DFWLYLW\ ZLWKLQ �*33 76*

5$1 �ZKLFK LV WKH 5DGLR $FFHVV 1HWZRUN 7HFKQLFDO 6SHFLILFDWLRQ *URXS ZKLWKLQ �*33 UHVSRQVLEOH IRU WKH

HODERUDWLRQ RI WKH 6SHFLILFDWLRQV IRU WKH 875$ � 8QLYHUVDO 7HUUHVWULDO 5DGLR $FFHVV��

� 7KLV FRQWULEXWLRQ ZDV GHYHORSHG LQ �*33 76* 5$1
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7$%/( �

%DVHEDQG .H\ &KDUDFWHULVWLFV

� 1DPHV RI WKH .H\

&KDUDFWHULVWLFV
'HILQLWLRQV

9DOXHV

� 0XOWLSOH DFFHVV

WHFKQLTXH
7KH PXOWLSOH DFFHVV WHFKQLTXH DOORZV PXOWLSOH XVHUV WR VKDUH

WUDQVPLVVLRQ PHGLD ZLWKRXW FUHDWLQJ XQFRQWUROODEOH LQWHUIHUHQFH WR HDFK

RWKHU� 7KH PXOWLSOH DFFHVV WHFKQLTXHV FDQ EH XVHG LQGLYLGXDOO\ RU LQ D

K\EULG PRGH� IRU H[DPSOH� WLPH� FRGH DQG VSDFH PXOWLSOH[LQJ

�7'�&'�6'0$��

1RWH� 'LIIHUHQW PXOWLSOH DFFHVV VFKHPHV XVXDOO\ HPSOR\ GLIIHUHQW UDGLR

WHFKQLTXHV� )RU H[DPSOH� &'0$ FRPPRQO\ XVHV IDVW SRZHU FRQWURO�

DQG 7'�&'0$ W\SLFDOO\ XVHV MRLQW GHWHFWLRQ� 6LPLODUO\� 6'0$

JHQHUDOO\ HPSOR\V DGDSWLYH EHDPIRUPLQJ�

)''� '6�&'0$

7''� '6�&'0$�7'0$

� &KLS UDWH
7KH UDWH DW ZKLFK LQIRUPDWLRQ GDWD LV VSUHDG E\ SVHXGR UDQGRP FRGH

PRGXODWLRQ HOHPHQWV LQ D GLUHFW VHTXHQFH &'0$ V\VWHP�

1RWHV� 7KH WUDQVPLWWHG VLJQDO EDQGZLGWK LV D IXQFWLRQ RI WKH FKLS UDWH� ,W

KDV NH\ LPSDFW RQ PXOWLSDWK VLJQDO GHOD\ UHVROXWLRQ FDSDELOLW\ DQG WKH

SURFHVVLQJ JDLQ RI '6�&'0$ V\VWHPV�

������ ������ ������ ������ 0FSV

� )UDPH VWUXFWXUH )UDPH 6WUXFWXUH LV D VSHFLILHG SRUWLRQ RI WLPH VORWV� )UDPH VWUXFWXUH KDV

WZR LPSRUWDQW DVSHFWV� RQH RI ZKLFK LV QXPEHU RI WLPH VORWV LQ D IUDPH

DQG DQRWKHU RQH LV IUDPH OHQJWK�

x 1XPEHU RI WLPH VORWV LQ D IUDPH

x )UDPH /HQJWK

1RWH� 7KH IUDPH VWUXFWXUH LV D NH\ FKDUDFWHULVWLF RI EDVHEDQG V\VWHP�

VLQFH LW PD\ EH DIIHFWHG E\ SDUDPHWHUV VXFK DV PXOWLSOH DFFHVV VFKHPH�

1XPEHU RI WLPH VORWV LQ D IUDPH� ��
1RWH� ,Q )''� D XVHU QRUPDOO\ WUDQVPLWV�UHFHLYHV RQ DOO �� WLPH VORWV�

)UDPH OHQJWK� �� PV
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GXSOH[LQJ VFKHPH� SRZHU FRQWURO� LQWHUOHDYHU VL]H DQG YRFRGHU VFKHPH�

� 9DULDEOH OHQJWK

VSUHDGLQJ IDFWRU

$ PRGLILFDWLRQ RI D GLUHFW VHTXHQFH VSUHDGLQJ FRGH WKDW FUHDWHV D IDPLO\

RI RUWKRJRQDO FRGHV RI YDULDEOH OHQJWK WR VXSSRUW YDULDEOH GDWD UDWHV LQ D

'6�&'0$ V\VWHP�

1RWHV� 7KH XVH RI RUWKRJRQDO YDULDEOH VSUHDGLQJ FRGHV HQDEOHV

LPSOHPHQWDWLRQ RI GDWD UDWHV JUHDWHU WKDQ ���� NESV ZLWK PLQLPDO

FRPSOH[LW\ 	 SHUIRUPDQFH LPSDFW�

)''� 8/ ������ '/ �����

7''� ����

�$QVZHUV JLYHQ IRU WKH ����� 0FSV FKLS UDWH�

� ,QWHU EDVH VWDWLRQ

DV\QFKURQRXV�

V\QFKURQRXV RSHUDWLRQ

6\VWHP EDVH VWDWLRQV ZKRVH UHODWLYH WLPH GLIIHUHQFH LV GHWHUPLQHG DQG

PDLQWDLQHG WR D YHU\ WLJKW WROHUDQFH H�J�� D FKLS SHULRG� E\ XWLOL]DWLRQ RI

D FRPPRQ FORFN RU WLPLQJ VRXUFH� DUH VDLG WR EH V\QFKURQL]HG�

$V\QFKURQRXV EDVH VWDWLRQV PD\ XVH D FRPPRQ WLPLQJ VRXUFH PDLQO\

IRU IUHTXHQF\ VWDELOLW\ SXUSRVHV� EXW WKHUH LV QR UHTXLUHPHQW RQ WKH

UHODWLYH WLPH GLIIHUHQFH EHWZHHQ WKHP�

1RWHV� 6\QFKURQRXV V\VWHPV DUH GHVLUDEOH IRU �*��* URDPLQJ ZLWKLQ

WKH VDPH IUHTXHQF\ EDQG IRU H[LVWLQJ �* V\QFKURQL]HG V\VWHPV�

$V\QFKURQRXV V\VWHPV IDFLOLWDWH PXOWL�HQYLURQPHQW XVHU URDPLQJ

ZLWKRXW DFFXUDWH EDVH VWDWLRQ V\QFKURQL]DWLRQ�

)''� DV\QFKURQRXV RU V\QFKURQRXV

7''� V\QFKURQRXV �DW V\PERO OHYHO ZLWK UHVSHFW WR KLJKHVW

VSUHDGLQJ IDFWRU�� DV\QFKURQRXV SRVVLEOH

� ,QWHU�XVHU

V\QFKURQL]DWLRQ
$ PHWKRG XVHG WR V\QFKURQL]H DOO '6�&'0$ XVHU WUDQVPLVVLRQV LQ D

VHFWRU RU FHOO DW WKH EDVH VWDWLRQ UHFHLYHU�

1RWHV� 7KLV FDQ VLPSOLI\ PDQ\ DGYDQFHG '63 LPSOHPHQWDWLRQ

UHTXLUHPHQWV VXFK DV MRLQW GHWHFWLRQ� EHDP�IRUPLQJ DQG VRIWZDUH UDGLR

GHVLJQ� ,W FDQ DOVR GHFUHDVH IDVW SRZHU FRQWURO UHTXLUHPHQWV DQG LQWHU

XVHUV LQWHUIHUHQFH ZLWK RUWKRJRQDO FRGHV� ,QWHU�XVHU V\QFKURQL]DWLRQ LV

XVHG RQO\ IRU &'0$�

2SWLRQDO XSOLQN V\QFKURQL]DWLRQ

� +DQGRYHU ,Q JHQHUDO� KDQGRYHU LV WKH SURFHVV RI WUDQVIHUULQJ WKH PRELOH VWDWLRQ©V

FRPPXQLFDWLRQ IURP RQH UDGLR FKDQQHO WR DQRWKHU ZKHQ WKH PRELOH LV

PRYLQJ EHWZHHQ VHFWRUV RU EHWZHHQ FHOOV�

1RWH� +DQGRYHU LV DQ HVVHQWLDO HOHPHQW RI D PRELOH WHOHFRPPXQLFDWLRQV

V\VWHP DV LW SHUPLWV PRELOLW\ WKURXJK WKH FRYHUDJH DUHD RI WKH QHWZRUN�

7KHUH DUH WZR W\SHV RI KDQGRYHU � KDUG DQG VRIW� GHSHQGLQJ XSRQ

ZKHWKHU WKHUH DUH VLPXOWDQHRXV FRQQHFWLRQV WR PRUH WKDQ RQH EDVH

7KH IROORZLQJ W\SHV RI KDQGRYHU DUH VXSSRUWHG�

� ,QWUD�V\VWHP�LQWUD�IUHTXHQF\ KDQGRYHU�

� 6RIW�VRIWHU KDQGRYHU

� +DUG KDQGRYHU

� ,QWUD�V\VWHP�LQWHU�IUHTXHQF\ KDQGRYHU�

� +DUG KDQGRYHU

� ,QWHU�V\VWHP KDQGRYHU�
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VWDWLRQ GXULQJ WKH KDQGRYHU SURFHVV� � 6RIW KDQGRYHU KDV WKH EHQHILW RI

DOORZLQJ GLYHUVLW\ FRPELQLQJ RI VLJQDOV WR HQKDQFH SHUIRUPDQFH�

2I SDUWLFXODU LPSRUWDQFH ZKHQ GHILQLQJ WKH KDQGRYHU PHFKDQLVP DUH

x WKH PHDVXUHPHQW PHWKRG WKDW WULJJHUV WKH KDQGRYHU�

x ZKHWKHU WKH PRELOH VWDWLRQ DVVLVWV LQ WKH KDQGRYHU

SURFHVV E\ SHUIRUPLQJ PHDVXUHPHQWV� RU LQLWLDWHV WKH KDQGRYHU� DQG

WKH PHVVDJLQJ EHWZHHQ WKH PRELOH VWDWLRQ DQG EDVH VWDWLRQ GXULQJ WKH

FRXUVH RI WKH KDQGRYHU�

� +DUG KDQGRYHU

� &KDQQHO FRGLQJ DQG

LQWHUOHDYLQJ

&KDQQHO FRGLQJ DQG GHFRGLQJ LV WKH SURFHVV WR LQWURGXFH VRPH

UHGXQGDQF\ LQ WKH LQIRUPDWLRQ VHTXHQFH LQ D FRQWUROOHG PDQQHU VXFK

WKDW WKH UHGXQGDQF\ FDQ EH XVHG DW WKH UHFHLYHU WR RYHUFRPH WKH HIIHFWV

RI QRLVH DQG LQWHUIHUHQFH HQFRXQWHUHG LQ WKH WUDQVPLVVLRQ FKDQQHO� WKXV

LQFUHDVLQJ WKH UHOLDELOLW\ RI WKH UHFHLYHG GDWD�

1RWH� &KDQQHO FRGLQJ WHFKQLTXHV �H�J�� FRQYROXWLRQDO FRGHV� EORFN

FRGHV� WXUER FRGHV� DUH HVVHQWLDO LQ DFKLHYLQJ ORZ ELW HUURU UDWLRV DQG�RU

FRGLQJ JDLQ� 7XUER FRGHV KDYH UHFHQWO\ EHHQ VKRZQ WR LPSURYH V\VWHP

FDSDFLW\ DQG 4R6 IRU KLJK GDWD UDWH VHUYLFHV� 7KH FRPSRQHQWV RI D

7XUER FRGHU FRQVLVW RI UHFXUVLYH V\VWHPDWLF FRGHUV DQG DQ LQWHUOHYHU�

7KH LPSURYHPHQWV UHVXOWLQJ IURP 7XUER FRGHV DUH GHSHQGHQW RQ WKH

GHVLJQ �JHQHUDWRU SRO\QRPLDO� RI WKH UHFXUVLYH V\VWHPDWLF FRGHUV DQG

LQWHUOHDYHU PDWUL[�

,QWHUOHDYLQJ DQG GH�LQWHUOHDYLQJ LV WKH SURFHVV WR SHUPXWH WKH

WUDQVPLVVLRQ VHTXHQFHV RI FRGHG ELW VWUHDP SULRU WR PRGXODWLRQ DQG WR

UHYHUVH WKLV RSHUDWLRQ IROORZLQJ GHPRGXODWLRQ� ,W LV XVHG WR VHSDUDWH

DQG UHGLVWULEXWH EXUVW\ HUURUV RYHU VHYHUDO FRGHZRUGV RU FRQVWUDLQW

OHQJWKV IRU KLJKHU SUREDELOLW\ RI FRUUHFW GHFRGLQJ E\ FRGHV GHVLJQHG WR

FRUUHFW UDQGRP HUURUV�

1RWH� ,QWHUOHDYLQJ KHOSV LQ UDQGRPL]LQJ HUURU SDWWHUV� 7KH HIIHFWLYHQHVV

RI LQWHUOHDYHUV JHQHUDOO\ LPSURYHV ZLWK VL]H� UHSUHVHQWLQJ D GHVLJQ

WUDGH�RII ZLWK VLJQDO GHOD\� 7KH LQWHUOHDYHU GHSWK� WR EH HIIHFWLYH� PXVW

EH ODUJH FRPSDUHG ZLWK WKH PHDQ GXUDWLRQ RI FKDQQHO IDGHV�

&RGLQJ�

&RQYROXWLRQDO FRGH ZLWK . �� 5 ���� RU ���

7XUER FRGH ZLWK . � RU . �

,QWHUOHDYLQJ�

,QWHU�IUDPH LQWHUOHDYLQJ ��������� PV�

,QWUD�IUDPH LQWHUOHDYLQJ ��� PV�

� 5DQGRP DFFHVV 5DQGRP $FFHVV LV WKH WHFKQLTXH IRU PXOWLSOH PRELOH VWDWLRQV WR DFFHVV )''� 5DQGRP�DFFHVV PHFKDQLVP ZLWK SRZHU UDPSLQJ RQ
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UDGLR FKDQQHOV ZLWKRXW SULRU VFKHGXOLQJ�

1RWH� %HFDXVH RI WKH ODFN RI SUH�DUUDQJHPHQW� FROOLVLRQV RI WKH

WUDQVPLVVLRQV IURP GLIIHUHQW VWDWLRQV RFFXU� DW DQ DYHUDJH UDWH WKDW

GHSHQGV RQ WKH WUDIILF DQG UH�WUDQVPLVVLRQ UXOHV� $Q RSWLPL]HG UDQGRP

DFFHVV GHVLJQ PLQLPL]HV FROOLVLRQV DPRQJ PRELOH VWDWLRQV� WKHUHE\

WKURXJKSXW DQG UHGXFLQJ GHOD\ DQG LQWHUIHUHQFH�

SUHDPEOH IROORZHG E\ PHVVDJH

7''� 6ORWWHG $/2+$� � VORW 5$&+ ������ PV�

�� 0RGXODWLRQ

�XS�OLQN DQG GRZQ�OLQN�

7KH SURFHVV RI YDU\LQJ FHUWDLQ SDUDPHWHUV RI D GLJLWDO FRGH VLJQDO

�FDUULHU�� WKURXJK GLJLWDO VLJQDO SURFHVVLQJ� LQ DFFRUGDQFH ZLWK D GLJLWDO

PHVVDJH VLJQDO� WR DOORZ WUDQVPLVVLRQ RI WKH PHVVDJH VLJQDO WKURXJK ,)

DQG 5) FKDQQHOV� IROORZHG E\ LWV SRVVLEOH GHWHFWLRQ�

1RWHV� 0RGXODWLRQ LV LPSRUWDQW EHFDXVH YDULDWLRQ RI WKH FRGH VLJQDO

SDUDPHWHUV FDQ LPSDFW 4R6 RU OHDG WR VLJQLILFDQW YDULDWLRQV LQ V\VWHP

FRPSOH[LW\�

)''�

'DWD PRGXODWLRQ� 8/ %36.� '/ 436.

6SUHDGLQJ PRGXODWLRQ� 8/ GXDO�FKDQQHO 436.� '/ 436.

7''�

'DWD PRGXODWLRQ� 436.

6SUHDGLQJ PRGXODWLRQ� 436.

�� &KDQQHOL]DWLRQ FRGH

�XS�OLQN DQG GRZQ�OLQN�

&KDQQHOL]DWLRQ FRGHV DUH VHW RI RUWKRJRQDO FRGHV XVHG IRU VSUHDGLQJ

DQG LGHQWLILFDWLRQ RI DQ\ RWKHU FKDQQHOV�

1RWH� ,W LV LPSRUWDQW LQ &'0$ V\VWHPV WR PLQLPL]H WKH LQWHUIHUHQFH

EHWZHHQ XVHUV DQG EHWZHHQ FKDQQHOV LQ WKH FHOO LQ GRZQ�OLQN DQG

EHWZHHQ FKDQQHOV RI D XVHU LQ XS�OLQN

5HDO 296) �2UWKRJRQDO 9DULDEOH 6SUHDGLQJ )DFWRU� FRGHV

�� 6FUDPEOLQJ FRGH

�XS�OLQN DQG GRZQ�OLQN�

6FUDPEOLQJ FRGH LV XVHG LQ '6�&'0$ V\VWHPV WR LGHQWLI\ %76 RU

VHFWRU LQ GRZQ�OLQN� DQG 06 LQ XS� OLQN�

1RWH� ,W LV LPSRUWDQW IRU PXOWLSOH DFFHVV V\VWHP WR FRUUHFWO\ LGHQWLI\

XVHUV�

)''�

'/� &RPSOH[ FRGH� ����� FKLSV ��� PV� VHJPHQWV IURP

*ROG FRGHV�

8/� &RPSOH[ FRGH� ����� FKLSV ��� PV� VHJPHQWV IURP

*ROG FRGHV �ORQJ FRGHV� RU ��� FKLSV H[WHQGHG 6���

FRGHV �VKRUW FRGHV�� +36. WUDQVIRUPDWLRQ DSSOLHG RQ

WKH FRGHV�

7''� &RPSOH[ FRGHV� �� FKLSV ORQJ ZLWK SKDVH�WUDQVLWLRQ

UHVWULFWLRQV�

�$QVZHUV JLYHQ IRU WKH ����� 0FSV FKLS UDWH�

�� 3LORW VWUXFWXUH 7KH V\VWHP SLORW LV XVHG IRU FKDQQHO VHDUFKLQJ� HVWLPDWLRQ� DFTXLVLWLRQ�

GHPRGXODWLRQ DQG FDQ DOVR EH XVHG WR DVVLVW VRIW KDQGRYHU� ,W FDQ DOVR

)''� 7LPH�PXOWLSOH[HG GHGLFDWHG SLORW V\PEROV� DQG WLPH�

PXOWLSOH[HG FRPPRQ SLORW V\PEROV RQ FRPPRQ



�

EH XVHG WR LPSOHPHQW IDVW SRZHU FRQWURO DQG DGDSWLYH DQWHQQD

WHFKQRORJLHV� 7KH SLORW FDQ EH FRQWLQXRXV DQG FRGH PXOWLSOH[HG� RU

SHULRGLF DQG WLPH PXOWLSOH[HG�

1RWHV� $ SLORW FKDQQHO RU SLORW V\PEROV SURYLGH D SKDVH UHIHUHQFH IRU

FRKHUHQW GHWHFWLRQ� ,W DOVR SURYLGHV D PHDQV IRU VLJQDO VWUHQJWK

FRPSDULVRQ EHWZHHQ WKH EDVH VWDWLRQV� 7KLV PDNHV VRIW KDQGRYHU

SRVVLEOH� 7KH GRZQOLQN SLORW FDQ HLWKHU EH FRPPRQ WR DOO XVHUV LQ D FHOO

RU D VHFWRU� RU GHGLFDWHG WR HDFK WUDIILF FKDQQHO� 7KH SLORW FKDQQHO

VWUXFWXUH FDQ LPSDFW RYHUDOO V\VWHP FDSDFLW\ DQG SHUIRUPDQFH�

FRQWURO SK\VLFDO FKDQQHO

7''� 7LPH�PXOWLSOH[HG GHGLFDWHG SLORW VHTXHQFH

�� 'HWHFWLRQ

�XS�OLQN DQG GRZQ�OLQN�

7KH SURFHVV SHUIRUPHG E\ WKH UHFHLYHU WR UHFRYHU WKH RULJLQDO VLJQDO LQ

WKH SUHVHQFH RI FKDQQHO GHJUDGDWLRQ DQG WR WUDQVIRUP WKH GHWHFWHG

VLJQDO EDFN WR D GLJLWDO VLJQDO�

1RWHV� 7KHUH DUH WZR FRPPRQ PHWKRGV RI GHWHFWLRQ� &RKHUHQW

GHWHFWLRQ UHTXLUHV D UHIHUHQFH ZDYHIRUP WR EH JHQHUDWHG DW WKH UHFHLYHU

WKDW LV PDWFKHG LQ IUHTXHQF\ DQG SKDVH WR WKH WUDQVPLWWHG VLJQDO� :KHQ

D SKDVH UHIHUHQFH FDQ QRW EH PDLQWDLQHG� QRQFRKHUHQW GHWHFWLRQ LV XVHG�

0RVW UDGLR WUDQVPLVVLRQ WHFKQRORJLHV XVH FRKHUHQW GHWHFWLRQ IRU ERWK

IRUZDUG OLQN DQG UHYHUVH OLQN� ZKLFK VLJQLILFDQWO\ LQFUHDVHV WKH FDSDFLW\

IRU WKHVH V\VWHPV DQG GLIIHUHQWLDWHV WKHP IURP �* V\VWHPV�

-RLQW GHWHFWLRQ LV XVHG WR FRKHUHQWO\ GHWHFW WKH GDWD LQ &'0$ DQG

7'0$ WLPH VORWV WKDW DUH VSUHDG ZLWK D OLPLWHG QXPEHU RI &'0$

FRGHV WR FRSH ZLWK PXOWLSDWK SURSDJDWLRQ HIIHFWV DW WKH 06 DQG %6 DQG

LPSURYH RYHUDOO SHUIRUPDQFH�

0XOWL�XVHU GHWHFWLRQ LQYROYHV WKH MRLQW GHWHFWLRQ RI DOO XVHUV LQ D FHOO�

7KLV WHFKQLTXH VLJQLILFDQWO\ KHOSV LQ UHGXFLQJ LQWUDFHOO LQWHUIHUHQFH DQG

WKHUHE\ LQFUHDVHV WKH FDSDFLW\ RI WKH UHYHUVH OLQN� 7KH LPSOHPHQWDWLRQ

RI PXOWLXVHU GHWHFWLRQ ZLOO KDYH DQ LPSDFW RQ WKH EDVH VWDWLRQ UHFHLYHU

FRPSOH[LW\ DQG DUFKLWHFWXUH�

&RKHUHQW GHWHFWLRQ

-RLQW�GHWHFWLRQ�0XOWL�XVHU�GHWHFWLRQ VXSSRUWHG

�� 3RZHU FRQWURO

�XS�OLQN DQG GRZQ�OLQN�

7KH DGMXVWPHQW RI WKH WUDQVPLWWHG SRZHU LQ RUGHU WR NHHS WKH UHFHLYHG

SRZHU IURP HDFK VWDWLRQ LQ D PXOWLSOH�DFFHVV FRPPXQLFDWLRQ V\VWHP DW

WKH PLQLPXP SRZHU UHTXLUHG WR PDLQWDLQ D JLYHQ 4R6�

1RWH� 6XFK D VWUDWHJ\ PD[LPL]HV RYHUDOO V\VWHP FDSDFLW\�

)''�

&ORVHG ORRS SRZHU FRQWURO RQ GHGLFDWHG FKDQQHOV

2SHQ ORRS DQG RSWLRQDO FORVHG ORRS SRZHU FRQWURO IRU

UDQGRP�DFFHVV FKDQQHOV
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2SHQ RU FORVHG ORRS SRZHU FRQWURO RQ GHGLFDWHG FKDQQHOV

2SHQ ORRS SRZHU FRQWURO IRU UDQGRP�DFFHVV FKDQQHO

�� 9DULDEOH GDWD UDWH

�XS�OLQN DQG GRZQ�OLQN�
$ IHDWXUH WKDW DGDSWV WKH LQVWDQWDQHRXV WUDQVPLVVLRQ UDWH RQ D VSHFLILF

WUDIILF FKDQQHO WR WKH LQVWDQWDQHRXV DPRXQW RI GDWD WR EH WUDQVPLWWHG LQ

DFFRUGDQFH ZLWK WKH GHPDQGV RI D GDWD VRXUFH RU WKH SURSDJDWLRQ

FRQGLWLRQV�

6\PPHWULF�DV\PPHWULF GDWD UDWH

7KH FDSDELOLW\ RI D V\VWHP WR RSHUDWH ZLWK HTXDO �V\PPHWULF� RU

GLIIHUHQW �DV\PPHWULF� GDWD UDWH RQ WKH GRZQOLQN DQG XSOLQN LQ RUGHU WR

VXSSRUW V\PPHWULF RU DV\PPHWULF XSOLQN�GRZQOLQN WUDIILF�

1RWH� 7KH HIILFLHQW VXSSRUW RI DV\PPHWULF UDWH DOORZV IRU RSWLPDO XVDJH

RI WKH UDGLR UHVRXUFHV� UHVXOWLQJ LQ KLJKHU RYHUDOO V\VWHP FDSDFLW\ ZKHQ

WKH XVHUV© WUDIILF LV PL[HG� L�H�� ERWK V\PPHWULF DQG DV\PPHWULF�

�'LIIHUHQW GDWD UDWHV VXSSRUWHG ZLWK�

� 9DULDEOH VSUHDGLQJ IDFWRU

� 0XOWL�FRGH

� 0XOWL�VORW �7'' RQO\�

� &RGH SXQFWXULQJ

� 8QHTXDO UHSHWLWLRQ

� '7; �)'' '/ DQG 7'' '/ 	 8/�

� 5DWH FDQ FKDQJH RQ IUDPH�E\�IUDPH EDVLV

� 8/�'/ GDWD�UDWH DV\PPHWU\ VXSSRUWHG

� 2YHUDOO 8/�'/ DV\PPHWU\ VXSSRUWHG ZLWK 7''

�� 'LYHUVLW\ 'LYHUVLW\ LV WKH SURFHVV E\ ZKLFK VHYHUDO UHSOLFDV RI WKH VDPH

LQIRUPDWLRQ�EHDULQJ VLJQDO DUH WUDQVPLWWHG DQG UHFHLYHG RYHU PXOWLSOH

FKDQQHOV WKDW H[KLELW LQGHSHQGHQW IDGLQJ�

1RWH� 7KHUH LV D JRRG OLNHOLKRRG WKDW DW OHDVW RQH RU PRUH RI WKH

UHFHLYHG VLJQDOV ZLOO QRW EH LQ D IDGH DW DQ\ JLYHQ LQVWDQFH LQ WLPH� WKXV

SURYLGLQJ DGHTXDWH VLJQDO OHYHO WR WKH UHFHLYHU ZLWK UHDVRQDEOH

WUDQVPLWWHG SRZHU� 'LYHUVLW\ WHFKQLTXHV VHHN WR JHQHUDWH DQG H[SORLW

PXOWLSOH EUDQFKHV RYHU ZKLFK WKH VLJQDO VKRZV ORZ IDGH FRUUHODWLRQ� 7R

REWDLQ WKH EHVW GLYHUVLW\ SHUIRUPDQFH� WKH PXOWLSOH DFFHVV VFKHPH�

PRGXODWLRQ� FRGLQJ DQG DQWHQQD GHVLJQ PXVW DOO EH FDUHIXOO\ FKRVHQ VR

DV WR SURYLGH D ULFK DQG UHOLDEOH OHYHO RI ZHOO�EDODQFHG� ORZ FRUUHODWLRQ

GLYHUVLW\ EUDQFKHV LQ WKH SURSDJDWLRQ HQYLURQPHQW� 6XFFHVVIXO

H[SORLWDWLRQ RI GLYHUVLW\ OHDGV WR�

UHGXFHG SRZHU UHTXLUHPHQWV

� 7LPH GLYHUVLW\

� )UHTXHQF\ GLYHUVLW\

�0XOWL�SDWK GLYHUVLW\

� $QWHQQD GLYHUVLW\

� 7UDQVPLW GLYHUVLW\� ERWK RSHQ ORRS DQG FORVHG ORRS� IRU

)'' PRGH

� 6HOHFWLYH WUDQVPLW GLYHUVLW\ IRU 7'' PRGH

� 5HOD\LQJ GLYHUVLW\ �2'0$ LQ 7''�

� 0DFUR�GLYHUVLW\



�

LQFUHDVHG FRYHUDJH

LPSURYHG EDWWHU\ OLIH

LPSURYHG YRLFH TXDOLW\ DQG KDQGRYHU SHUIRUPDQFH�

�� $GDSWLYH HTXDOL]HU 7LPH YDU\LQJ FKDQQHO GLVSHUVLRQ GXH WR PXOWLSDWK SURSDJDWLRQ FDQ

FDXVH LQWHU�V\PERO LQWHUIHUHQFH� UHVXOWLQJ LQ LQFUHDVHG %LW (UURU 5DWLR

�%(5� RU GURSSHG FDOOV RQ ZLUHOHVV FRPPXQLFDWLRQ V\VWHPV� $FWLYH

HTXDOL]DWLRQ LV WKH SURFHVV RI UHGXFLQJ LQWHU�V\PERO LQWHUIHUHQFH LQ D

FRPPXQLFDWLRQ V\VWHP E\ UHDO�WLPH DGMXVWPHQW RI D ILOWHU WKDW

FRPSHQVDWHV IRU D WLPH�YDU\LQJ PXOWLSDWK FKDQQHO�

1RWH� $GDSWLYH HTXDOL]DWLRQ LV HVVHQWLDO IRU 7LPH 'LYLVLRQ 0XOWLSOH

$FFHVV �7'0$� FRPPXQLFDWLRQ V\VWHPV WR PHHW WKH KLJK GDWD UDWH

VHUYLFH UHTXLUHPHQWV RI ,07������ VXFK DV KLJK VSHFWUDO HIILFLHQF\ DQG

UHDVRQDEOH FRVWV IRU RXWGRRU PDFURFHOOXODU HQYLURQPHQWV� $GDSWLYH

HTXDOL]DWLRQ FDQ DOVR EH XWLOL]HG WR LQFUHDVH 7'0$ V\VWHP FDSDFLW\�

7KH HIIHFWLYHQHVV RI DGDSWLYH HTXDOL]DWLRQ GHSHQGV RQ WKH WLPH�UDWH RI

FKDQJH RI WKH FKDQQHO FKDUDFWHULVWLFV LQ FRPSDULVRQ WR WKH VLJQDO

FKDUDFWHULVWLFV�

1RW QHHGHG

�� '\QDPLF &KDQQHO

$OORFDWLRQ

'&$ LV WKH DVVLJQPHQW RI FKDQQHOV LQ UHDO�WLPH� LQ DFFRUGDQFH ZLWK

REVHUYHG WUDIILF�LQWHUIHUHQFH FRQGLWLRQV� DV RSSRVHG WR D SUHDUUDQJHG

FKDQQHO DVVLJQPHQW� '&$ DYRLGV SODQQLQJ RI WKH UDGLR FKDQQHOV DQG LV

UHTXLUHG IRU XQFRRUGLQDWHG V\VWHPV VKDULQJ WKH VDPH IUHTXHQF\ EDQG�

)''� 6XSSRUWHG �G\QDPLF DVVLJQPHQW WR FDUULHUV�

7''�

� 6XSSRUWHG �G\QDPLF DVVLJQPHQW WR FDUULHUV�WLPH�VORWV�

� 2'0$ �2SSRUWXQLW\ 'ULYHQ 0XOWLSOH $FFHVV�

�� 'XSOH[LQJ 6FKHPH 7KH GXSOH[LQJ VFKHPH LV WKH PHWKRG E\ ZKLFK WKH WUDQVPLWWHU DQG WKH

UHFHLYHU VKDUH WKH OLPLWHG VRXUFHV� VXFK DV WLPH DQG IUHTXHQF\� 7KLV FDQ

EH DFKLHYHG WKURXJK WKH XVH RI IUHTXHQF\ �)UHTXHQF\ 'LYLVLRQ

'XSOH[LQJ ¤ )''� DQG WLPH �7LPH 'LYLVLRQ 'XSOH[LQJ ¤ 7''��

)'' RU 7''

�� 0XOWLFDUULHU 0XWLFDUULHU LV D PHWKRG WR DOORZ RQH WUDQVFHLYHU WR UHFHLYH RU WUDQVPLW

VHYHUDO FDUULHUV VLPXOWDQHRXVO\�

1RWH� 0XWLFDUULHU FDQ JLYH IOH[LELOLW\ RI V\VWHP SODQQLQJ DQG JLYH

EDFNZDUG FRPSDWLELOLW\� LW DOVR FDQ KHOS WR HDVLO\ XVH PDQ\ QHZ

WHFKQRORJLHV�

0XOWL�FDUULHU LV QRW XVHG



��



��

�� 5)�)5217�(1'�.(<�&+$5$&7(5,67,&6

7$%/( ��

5)�)URQW�HQG�.H\�&KDUDFWHULVWLFV

1DPH RI .H\

&KDUDFWHULVWLF
'HILQLWLRQ� UHPDUNV

�

/LVW RI SURSRVHG YDOXHV �

0RELOH 6WDWLRQ 9DOXH %DVH 6WDWLRQ 9DOXH

7UDQVPLWWHU

FKDUDFWHULVWLFV

7KH WUDQVPLWWHU FKDUDFWHULVWLFV DUH

VSHFLILHG DW WKH DQWHQQD FRQQHFWRU

RI WKH HTXLSPHQW�

,I WKHUH LV QR DQWHQQD FRQQHFWRU�

DSSURSULDWH PHDVXULQJ PHFKDQLVP

VKRXOG EH GHILQHG� )RU H[DPSOH

DQWHQQD HPLVVLRQ SRZHU FDQ EH

PHDVXUHG DW WKH WHVW VLWH RU DW WKH

5)&' �5DGLR�)UHTXHQF\

&RXSOLQJ 'HYLFH� FDOLEUDWHG DW

WKH WHVW VLWH�

0RGLILHG

GHILQLWLRQ

� 7KH 86 VSHFLILF UHTXLUHPHQWV PD\ QHHG IXUWKHU FRQVLGHUDWLRQ

� (GLWRU©V QRWH� 7KH FROXPQV ¨1DPH RI .H\ &KDUDFWHULVWLF© DQG ¨'HILQLWLRQ© DUH TXLWH VWDEOH DQG DUH WR EH IUR]HQ�

� (GLWRU©V QRWH� 7KLV FROXPQ LV IRU LQIRUPDWLRQ SXUSRVH RQO\ DQG ZLOO EH GHOHWHG DW ��
WK
7*��� PHHWLQJ�

� (GLWRU©V QRWH� 7KH FROXPQ ¨/LVW RI SURSRVHG YDOXHV© LV D FRPSLODWLRQ RI LQSXW FRQWULEXWLRQV DW :*�� PHHWLQJ LQ 0DOD\VLD� 6RPH RI WKH GHILQLWLRQ RI ¨5) NH\ FKDUDFWHULVWLFV©

ZHUH FKDQJHG GXULQJ WKH PHHWLQJ� 7KH OLVWHG YDOXHV LQ WKHVH FROXPQV ZHUH SURSRVHG EDVHG RQ WKH GHILQLWLRQV LQ 'RF� ����7(03����� 7KHUHIRUH� WKH OLVWHG YDOXHV LQ WKLV

FROXPQ PD\ QRW EH FRQVLVWHQW WR WKH UHYLVHG GHILQLWLRQ RI WKH ¨5) NH\ FKDUDFWHULVWLFV�©



��

7UDQVPLW SRZHU

��� 3RZHU FODVVHV

�$��������

7KH SRZHU FODVVHV GHILQH WKH

PD[LPXP DYHUDJH RXWSXW

WUDQVPLWWHU SRZHU OHYHO� PHDVXUHG

RYHU D XQLW WLPH� 7KH SRZHU

FODVVHV WRJHWKHU ZLWK WKH VHUYLFH

W\SH �ELW UDWH� 4R6 HWF�� GHILQH WKH

FRYHUDJH� $Q RSHUDWRU FDQ XVH

WKLV IRU SODQQLQJ LWV QHWZRUN� )RU

PXOWL�VWDQGDUG WHUPLQDOV WKH

KLJKHVW SRZHU FODVV OHYHO WKDW

QHHGV WR EH VXSSRUWHG ZLOO VHW WKH

SRZHU DPSOLILHU UHTXLUHPHQWV�

7KH DFFXUDF\ RI WKH SRZHU PD\

GHSHQG RQ DSSURSULDWH UHJLRQDO

UHJXODWLRQV�

1HZ

GHILQLWLRQ
3RZHU FODVVHV DUH EHLQJ GLVFXVVHG LQ WKH UDQJH ��

�� G%P� 2QH FODVV RI �� G%P LV LGHQWLILHG�

� �� G%P

��� '\QDPLF UDQJH

�$���������

7KH RXWSXW SRZHU G\QDPLF UDQJH

LV WKH GLIIHUHQFH EHWZHHQ WKH

PD[LPXP DQG WKH PLQLPXP

WUDQVPLWWHG SRZHU IRU D VSHFLILHG

UHIHUHQFH FRQGLWLRQ�

1R FKDQJH WKH PLQLPXP VSHFLILHG WUDQVPLW SRZHU LV

���G%P� ����� 0+]

IRU )''� ! �� G%

IRU 7''� ! �� G%

��� 3RZHU &RQWURO 6WHSV

�$���������

7KH SRZHU FRQWURO VWHS LV WKH

PLQLPXP VWHS FKDQJH LQ WKH

WUDQVPLWWHU RXWSXW SRZHU LQ

UHVSRQVH WR D SRZHU FRQWURO

FRPPDQG�

1R FKDQJH IRU )''� � G%

IRU 7''� ��� G%

IRU )''� � G%

IRU 7''� ��� G%

��� )UHTXHQF\ VWDELOLW\

�$������

7KH DELOLW\ RI PRELOH DQG EDVH

VWDWLRQ WR PDLQWDLQ WKH

WUDQVPLVVLRQ IUHTXHQF\ DW WKH

DVVLJQHG FDUULHU IUHTXHQFLHV�

1HZ

GHILQLWLRQ
��� ��� SSP �ORFNHG WR WKH V\VWHP� ��� ���� SSP

� (GLWRU©V QRWH� 1RWDWLRQ �$��;�<�=� LQGLFDWHV UHIHUHQFH DWWULEXWH RI $QQH[�� RI 5HFRPPHQGDWLRQ ,78�5 0������ 7KH UHIHUHQFH ZRXOG EH GHOHWHG ZKHQ GUDIW QHZ

UHFRPPHQGDWLRQ ,07�5.(< LV ILQDOL]HG�



��

2XWSXW 5) VSHFWUXP

HPLVVLRQV

��� � G% %DQGZLGWK

�$������

%DQGZLGWK LV WKH IUHTXHQF\ UDQJH

RI WKH WUDQVPLWWHU SRZHU SHU 5)

FKDQQHO PHDVXUHG DW WKH � G%

GRZQ SRLQWV�

0RGLILHG

GHILQLWLRQ
([DFWO\ HTXDO WR FKLS UDWH�

����� 0+]

������ 0+] DQG ������ 0+] IRU WKH KLJKHU FKLS

UDWHV�

([DFWO\ HTXDO WR FKLS UDWH�

����� 0+]

������ 0+] DQG ������ 0+] IRU WKH KLJKHU FKLS

UDWHV�

2XW RI EDQG HPLVVLRQV

�$������

0HUJHG

LQWR LWHP

���

��� $GMDFHQW &KDQQHO

/HDNDJH SRZHU UDWLR

>(GLWRU©V 1RWH� 3ULRU

QDPH ZDV $GMDFHQW

3RZHU 3URWHFWLRQ�@

$GMDFHQW FKDQQHO OHDNDJH SRZHU

LV WKH LQWHUIHUHQFH SRZHU DW

DGMDFHQW FKDQQHOV WKDW DUH RXWVLGH

WKH DVVLJQHG FKDQQHO DQG LV

GHILQHG DV WKH SRZHU WKDW LV

UDGLDWHG ZLWKLQ D VSHFLILHG

EDQGZLGWK� $GMDFHQW FKDQQHO

OHDNDJH SRZHU UDWLR LV WKH UDWLR RI

WKH OHDNDJH SRZHU DQG WRWDO

UDGLDWLRQ SRZHU�

1RWH� 7KH PRGXODWLRQ DQG SRZHU

OHYHO VZLWFKLQJ VSHFWUD FDQ

SURGXFH VLJQLILFDQW LQWHUIHUHQFH LQ

WKH DGMDFHQW FKDQQHO EDQGV� 7KH

HIIHFWV RQ WKH VSHFWUXP GXH WR

FRQWLQXRXV PRGXODWLRQ VSHFWUXP

DQG GXH WR WKH VZLWFKLQJ WUDQVLHQW

VSHFWUXP GR QRW RFFXU DW WKH VDPH

WLPH�

1HZ QDPH

1HZ

GHILQLWLRQ

$&/5 �����G%F ��0+] RIIVHW�

1H[W $&/5 �����G%F ��� 0+] RIIVHW�

�FRQVLGHULQJ WKH �G% EDQGZLGWK�

�ZRUN LV FRQWLQXLQJ WR GHILQH D VLQJOH YDOXH�

$&/5 ����� G%F ��0+] RIIVHW�

1H[W $&/5 ����� G%F ���0+] RIIVHW�

�FRQVLGHULQJ WKH �G% EDQGZLGWK�

�ZRUN LV FRQWLQXLQJ WR GHILQH D VLQJOH YDOXH�



��

��� 2XW RI EDQG DQG

6SXULRXV HPLVVLRQV

�$������

2XW RI EDQG DQG 6SXULRXV

HPLVVLRQV DUH WKH HPLVVLRQV DW

IUHTXHQFLHV WKDW DUH RXWVLGH WKH

DVVLJQHG FKDQQHO� DV D IXQFWLRQ RI

IUHTXHQF\ RIIVHW�

0HUJHG

LWHP

0RGLILHG

GHILQLWLRQ�

5HTXLUHPHQWV ZLOO EH EDVHG RQ DSSOLFDEOH WDEOHV

IURP 5HFRPPHQGDWLRQ ,78�5 60����� /RFDO

UDGLR UHJXODWRU\ DJHQFLHV ZRXOG DOVR HVWDEOLVK

HPLVVLRQ OLPLWV �H�J� )&& LQ WKH 8�6�� (5& LQ

(XURSH� -DSDQHVH UHJXODWRU\ %RG\�

5HTXLUHPHQWV ZLOO EH EDVHG RQ DSSOLFDEOH WDEOHV

IURP 5HFRPPHQGDWLRQ ,78�5 60����� /RFDO

UDGLR UHJXODWRU\ DJHQFLHV ZRXOG DOVR HVWDEOLVK

HPLVVLRQ OLPLWV �H�J� )&& LQ WKH 8�6�� (5& LQ

(XURSH� -DSDQHVH UHJXODWRU\ %RG\�

��� 7UDQVPLW OLQHDULW\

UHTXLUHPHQWV

�$�������

7UDQVPLW OLQHDULW\ FKDUDFWHUL]HV

WKH OLQHDU DQG EURDGEDQG

WUDQVPLWWHU SRZHU DPSOLILHU

UHTXLUHPHQWV WR PHHW VSXULRXV

DQG RXW RI EDQG HPLVVLRQV� 7KLV LV

SULPDULO\ FKDUDFWHUL]HG E\ SHDN WR

DYHUDJH SRZHU UDWLR �$�������

ZKLFK GLFWDWHV WKH SRZHU

DPSOLILHU EDFNRII IURP WKH

VDWXUDWLRQ SRLQW�

0RGLILHG

GHILQLWLRQ
&KDUDFWHUL]HG E\ $&/5 �VHH ��� DERYH� &KDUDFWHUL]HG E\ $&/5 �VHH ��� DERYH�

��� 6WDQGE\ 5) RXWSXW

SRZHU

6WDQGE\ 5) RXWSXW SRZHU LV WKH

QRPLQDO 0RELOH 6WDWLRQ 5) SRZHU

RXWSXW ZKLOH LQ LGOH VWDWH�

1HZ LWHP� (PLVVLRQ OLPLWV HVWDEOLVKHG E\ ORFDO UDGLR

UHJXODWRU\ DJHQFLHV JHQHUDOO\ DSSO\ �H�J� )&& LQ

WKH 8�6�� (5& LQ (XURSH� -DSDQHVH UHJXODWRU\

%RG\�

1�$

5HFHLYHU

FKDUDFWHULVWLFV

� (GLWRU©V QRWH� ,W VKRXOG EH QRWHG WKDW WKH GUDIW QHZ 5HF� ,07�7(50 ZRXOG GHILQH WKLV FKDUDFWHULVWLF IRU PRELOH VWDWLRQV� ,Q RUGHU WR NHHS FRQVLVWHQF\ DPRQJ ,78

5HFRPPHQGDWLRQV� WKH QH[W 7* ��� PHHWLQJ VKRXOG FKHFN WKLV REVHUYDWLRQ�

� (GLWRU©V QRWH� .HHS WKLV LWHP WR LQYLWH FRQWULEXWLRQV IRU QH[W 7* ��� PHHWLQJ�



��

��� 5HIHUHQFH VHQVLWLYLW\ 7KH 5) VHQVLWLYLW\ LV WKH

PLQLPXP UHFHLYHU SRZHU

PHDVXUHG DW WKH DQWHQQD SRUW DW

ZKLFK WKH )(5�%(5 GRHV QRW

H[FHHG WKH VSHFLILHG YDOXHV� 7KH

SDUDPHWHU ZLOO WKHUHIRUH GHSHQG

RQ WKH ELW UDWH DQG 4R6

UHTXLUHPHQW� EXW DOVR

LPSOHPHQWDWLRQ IDFWRUV VXFK DV

1RLVH )LJXUH �1)� DFFRUGLQJ WR

WKH IROORZLQJ HTXDWLRQ�

E

E

6HQV5[
5

1

(
1)N73 ⋅⋅⋅=

�

ZKHUH N7 LV WKH WKHUPDO QRLVH

GHQVLW\ ¤��� G%P�+]� 1) LV WKH

UHFHLYHU QRLVH ILJXUH� (E�1� LV WKH

UHFHLYHU LQIRUPDWLRQ ELW HQHUJ\ WR

QRLVH GHQVLW\ WKUHVKROG �DW WKH

JLYHQ 4R6� DQG 5E LV WKH

LQIRUPDWLRQ ELW UDWH� 6LQFH (E�1�

DQG 5E �DQGI KHQFH 35[ 6HQV�

ZLOO YDU\ ZLWK WKH VHUYLFH� LW LV

RQO\ 1) WKDW FDQ EH FRQVLGHUHG D

NH\ 5) SDUDPHWHU�

35[ 6HQV ZLOO VHW WKH FRYHUDJH

IRU DQ XQORDGHG WUDIILF FDVH� ,I

GLIIHUHQW QRLVH ILJXUHV DUH XVHG LQ

GLIIHUHQW UDGLR LQWHUIDFHV� WKHQ WKH

ORZHVW QRLVH ILJXUH DSSOLHV IRU D

PXOWL�PRGH WHUPLQDO

LPSOHPHQWDWLRQ�

0RGLILHG

QDPH DQG

GHILQLWLRQ

����G%P IRU ����NESV PHDVXUHPHQW FKDQQHO %DVHG RQ 1) � � G% �QRPLQDO� IRU QRUPDO %76�

KLJKHU 1) IRU PLFUR DQG SLFR %76

��� 5HFHLYHU G\QDPLF

UDQJH �$�������

7KH GLIIHUHQFH� LQ GHFLEHOV�

EHWZHHQ WKH RYHUORDG OHYHO DQG

WKH PLQLPXP DFFHSWDEOH VLJQDO

OHYHO LQ D WUDQVPLVVLRQ V\VWHP�

0RGLILHG

QDPH DQG

GHILQLWLRQ

0D[LPXP OHYHO� ¤�� G%P ! ��G%



��

��� ,QWHUPRGXODWLRQ

VHQVLWLYLW\ �$�������

7KH LQWHUPRGXODWLRQ VHQVLWLYLW\ LV

WKH UHFHLYHU©V DELOLW\ WR UHFHLYH D

VLJQDO RQ LWV DVVLJQHG FKDQQHO

IUHTXHQF\ LQ WKH SUHVHQFH RI WZR

LQWHUIHULQJ 5) VLJQDOV� 7KHVH 5)

VLJQDOV DUH VHSDUDWHG IURP WKH

DVVLJQHG FKDQQHO IUHTXHQF\ DQG

IURP HDFK RWKHU VXFK WKDW WKH

WKLUG RUGHU PL[LQJ RI WKH WZR

LQWHUIHULQJ 5) VLJQDOV FDQ RFFXU

LQ WKH QRQ�OLQHDU HOHPHQWV RI WKH

UHFHLYHU� SURGXFLQJ DQ LQWHUIHULQJ

VLJQDO LQ WKH EDQG RI WKH GHVLUHG

VLJQDO� 7KH UHFHLYHU SHUIRUPDQFH

LV PHDVXUHG E\ WKH IUDPH HUURU

UDWH RU ELW HUURU UDWH�

>FODULILFDWLRQ WR WKH GHILQLWLRQ�

WKLV DSSOLHV WR LQ�EDQG

LQWHUIHUHQFH VLJQDO@

0RGLILHG

QDPH DQG

GHILQLWLRQ

ZDV

FKDQJHG�

7KH OHYHO RI WKH LQWHUIHULQJ VLJQDO � ���G%P 7KH H[DFW VSHFLILFDWLRQV DUH \HW WR EH GHILQHG�



��

��� 6SXULRXV UHVSRQVH DQG

%ORFNLQJ

7KH VSXULRXV UHVSRQVH DQG

UHFHLYHU EORFNLQJ OHYHO DUH WKH

VLJQDO OHYHO WKDW FDXVHV WKH

UHFHLYHU WR PXWH GXH WR

LQWHUIHUHULQJ 5) VLJQDOV�

5HFHLYHU EORFNLQJ OHYHO LV

JHQHUDOO\ QRW VHQVLWLYH WR

IUHTXHQF\ GLIIHUHQFHV EHWZHHQ WKH

RXW RI EDQG VLJQDO DQG WKH UHFHLYH

FHQWHU IUHTXHQF\�

0RGLILHG

QDPH DQG

GHILQLWLRQ

,Q�EDQG EORFNLQJ� ���G%P �RYHU ��0+] RIIVHW�

�WKH FRH[LVWDQFH ZLWK RWKHU V\VWHPV VKRXOG EH

FRQVLGHUHG�

�WKH FRH[LVWDQFH ZLWK RWKHU V\VWHPV VKRXOG EH

FRQVLGHUHG�

��� $GMDFHQW FKDQQHO

VHOHFWLYLW\

$GMDFHQW FKDQQHO VHOHFWLYLW\ LV WKH

UHFHLYHU DELOLW\ WR UHFHLYH D

GHVLUHG VLJQDO DW LWV DVVLJQHG

FKDQQHO IUHTXHQF\ LQ WKH SUHVHQFH

RI DQ DGMDFHQW FKDQQHO VLJQDO DW D

JLYHQ IUHTXHQF\ RIIVHW IURP WKH

FHQWHU IUHTXHQF\ RI WKH DVVLJQHG

FKDQQHO� 5HFHLYHU VHOHFWLYLW\

SHUIRUPDQFH LV PHDVXUHG DW D

VSHFLILF IUDPH HUURU UDWH RU ELW

HUURU UDWH�

0RGLILHG

GHILQLWLRQ

�

! ��G% IRU ����NESV PHDVXUHPHQW FKDQQHO

�WKH RSWLPXP YDOXH LV FXUUHQWO\ XQGHU

LQYHVWLJDWLRQ�

! �� G% IRU ����NESV PHDVXUHPHQW FKDQQHO

�WKH RSWLPXP YDOXH LV FXUUHQWO\ XQGHU

LQYHVWLJDWLRQ�

2WKHU FKDUDFWHULVWLFV

��� 'LYHUVLW\ WHFKQLTXHV

�$�������

>'LYHUVLW\� DV DSSOLHG WR WKH 5)

IURQW�HQG� ZRXOG LPSO\

FRPELQLQJ RU WUDQVPLWWLQJ

LQGHSHQGHQW UHSOLFDV RI WKH VDPH

VLJQDO LQ VSDFH RU WLPH�@

1RWH� ,07����� VKRXOG QRW

SUHFOXGH WKH XVH RI GLYHUVLW\

VFKHPHV�

0RGLILHG

GHILQLWLRQ
7LPH GLYHUVLW\

6SDFH GLYHUVLW\ �RSWLRQDO�

)UHTXHQF\ GLYHUVLW\

2'0$ FDQ SURYLGH SDWK GLYHUVLW\ LQ 7'' PRGH

7LPH GLYHUVLW\

6SDFH GLYHUVLW\

)UHTXHQF\ GLYHUVLW\

0DFUR GLYHUVLW\

7UDQVPLWWHU GLYHUVLW\ �RSWLRQDO�

2'0$ FDQ SURYLGH SDWK GLYHUVLW\ LQ 7'' PRGH

� (GLWRU©V QRWH� .HHS WKLV LWHP WR LQYLWH FRQWULEXWLRQV IRU QH[W 7* ��� PHHWLQJ�



��

��� 6PDUW DQWHQQDV

�$������

>6PDUW DQWHQQD LV DQ DGYDQFHG

DQWHQQD WHFKQRORJ\ FRPSRVHG E\

DQ DQWHQQD DUUD\ DQG EHDPIRUPHG

LQ EDVHEDQG GDWD SURFHVVLQJ�@

1RWH� ,07����� VKRXOG QRW

SUHFOXGH WKH XVH RI VPDUW

DQWHQQDV� >6PDUW DQWHQQD LV RQH

RI PDLQ IHDWXUHV WR HQKDQFH 4R6

DQG WR UHGXFH FRPSOH[LW\�@

0RGLILHG

GHILQLWLRQ
6XSSRUWHG ERWK LQ WKH XS� DQG GRZQ OLQN WKURXJK

GHGLFDWHG SLORWV �RSWLRQDO��

6XSSRUWHG ERWK LQ WKH XS� DQG GRZQ OLQN WKURXJK

GHGLFDWHG SLORWV �RSWLRQDO��

��� 0LQLPXP RSHUDWLQJ

EDQGZLGWK �$����� 	

$������

0LQLPXP RSHUDWLQJ EDQGZLGWK LV

FKDUDFWHULVHG E\ 5) FKDQQHO

VSDFLQJ �$������ DQG WKH

PLQLPXP EDQGZLGWK IRU

GHSOR\PHQW �$�������

0RGLILHG

QDPH DQG

GHILQLWLRQ

)''� 8SOLQN ��������� 0+]� 'RZQOLQN �����

���� 0+]

7''� ���������� ��������� 0+]� 'HSOR\PHQW

RI 7'' LQ WKH ��������� 0+] EDQG LV DQ RSHQ

LWHP�

2SHUDWLRQ LQ RWKHU EDQGV LV QRW SUHFOXGHG�

2SHUDWLQJ EDQGZLGWK� )'' �[� 0+] RU PRUH�

7'' �[� 0+] RU PRUH�

)''� 8SOLQN ��������� 0+]� 'RZQOLQN �����

���� 0+]

7''� ���������� ��������� 0+]� 'HSOR\PHQW

RI 7'' LQ WKH ��������� 0+] EDQG LV DQ RSHQ

LWHP�

2SHUDWLRQ LQ RWKHU EDQGV LV QRW SUHFOXGHG�

2SHUDWLQJ EDQGZLGWK� )'' �[� 0+] RU PRUH�

7'' �[� 0+] RU PRUH�


