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7KH &DOOHU ,' IHDWXUH LV DQ RQ�KRRN FDSDELOLW\ WKDW

SURYLGHV WKH XVHU ZLWK LQIRUPDWLRQ DERXW WKH FDOOHU EHIRUH

DFWXDOO\ DQVZHULQJ WKH FDOO� 7KH LQIRUPDWLRQ GLVSOD\HG LV

D GDWD PHVVDJH VHQW IURP WKH FHQWUDO RIILFH WR WKH &3(

XVLQJ VLPSOH[ 9',�� �9RLFH %DQG 'LJLWDO ,QWHUIDFH� EHIRUH

WKH ILUVW ��+] ULQJLQJ EXUVW� 7KH GDWD FRQWDLQV WKH GDWH

�PRQWK DQG GD\�� WLPH �KRXU DQG PLQXWHV�� DQG FDOOLQJ

SDUW\ QXPEHU LQIRUPDWLRQ LQ RQH RI WKUHH IRUPV�

D� � WR �� GLJLW H[WHQVLRQ

E� SULYDF\ LQGLFDWLRQ IRU WKRVH FDOOLQJ SDUWLHV ZKLFK
GR QRW ZDQW WKHLU QXPEHU GLVSOD\HG

F� RXW�RI�DUHD LQGLFDWLRQ LI WKH FDOOLQJ QXPEHU FDQ�
QRW EH UHFRYHUHG IRU DQ RQ�VFUHHQ GLVSOD\

9',�� LV VSHFLILHG LQ WHUPV RI WKUHH DUFKLWHFWXUDO OD\HUV

�SK\VLFDO� GDWDOLQN DQG SUHVHQWDWLRQ OD\HUV�� 7KH

;5����� LV SULPDULO\ FRQFHUQHG ZLWK WKH SK\VLFDO OD\HU

LQWHUIDFH UHTXLUHPHQWV� ZKLFK UHIHUV WR WKH HOHFWULFDO DQG

SURFHGXUDO FKDUDFWHULVWLFV WKDW WKH &2 XVHV WR SK\VLFDOO\

FRQQHFW WR WKH &3(� ,W LV FRQFHUQHG VROHO\ ZLWK

WUDQVPLWWLQJ D VWUHDP RI ELWV� ZLWKRXW UHJDUGV WR PHDQLQJ

RU VWUXFWXUH� 7KH GDWD OLQN OD\HU SURYLGHV WKH SURFHGXUDO

FKDUDFWHULVWLFV WKDW DOORZ WKH &2 WR WUDQVIHU FRPSOHWH

XQLWV RI LQIRUPDWLRQ WR WKH &3( DQG WKH SUHVHQWDWLRQ OD\HU

GHILQHV WKH JHQHUDO FRQWHQW DQG V\QWD[ QHHGHG WR

WUDQVPLW UHFRJQL]DEOH LQIRUPDWLRQ�

0(66$*( )250$7

&DOOHU ,' LQIRUPDWLRQ LV VHQW WR WKH &3( DIWHU WKH OLQH

UHYHUVDO DQG EHIRUH WKH ILUVW ULQJ� 7KH FHQWUDO RIILFH ZDLWV

���P6 DIWHU WKH OLQH UHYHUVDO EHIRUH VWDUWLQJ WUDQVPLVVLRQ

RI WKH WRQH DOHUW IROORZHG ZLWK WKH GDWD� DQG FRPSOHWHV WKH

WUDQVPLVVLRQ ���P6 SULRU WR WKH ULQJLQJ VLJQDO�

)6. GDWD LV VHQW WR WKH &3( DV D VLQJOH RU PXOWLSOH

PHVVDJH IRUPDW �VHH )LJXUH � 	 )LJXUH ��� $OO FDOOHU ,'

PHVVDJHV DUH SUHFHGHG E\ D ���PVHF FKDQQHO VHL]XUH

VHTXHQFH ��������� SDWWHUQ�� 7KLV VLJQDO LV VHQW DW WKH

EHJLQQLQJ RI HDFKPHVVDJH WR DOHUW WKH&3(RI WKHFRPLQJ

LQIRUPDWLRQ� 7KLV LV WKHQ IROORZHG E\ D ���PVHF RI RQHV

�����+]�� LQWHQGHG WR DLG LQ ´FRQGLWLRQLQJµ WKH UHFHLYHU IRU

GDWD� 7KH PHVVDJH EHJLQV ZLWK WKH PHVVDJH W\SH LQ RQH

E\WH VHTXHQFH �VHH 7DEOH ��� $IWHU WKDW� D PHVVDJH

OHQJWK RU GDWD ZRUG FRXQW YDOXH� VSHFLILHV WKH QXPEHU RI

GDWD ZRUGV WKDW DUH JRLQJ WR EH WUDQVPLWWHG IROORZLQJ WKLV

ZRUG� 7KLV QXPEHU GRHV QRW LQFOXGH WKH FKHFN VXP ZRUG

ZKLFK IROORZV WKH ODVW GDWDZRUG� &DOOHU ,' LQIRUPDWLRQELWV

DUH JURXSHG LQWR ��ELW FKDUDFWHUV SUHFHGHG E\ D VWDUW ELW

�ORJLFDO �� DQG IROORZHG E\ D VWRS ELW �ORJLFDO ���VHH

)LJXUH ��� 'DWD ZRUGV DUH VHQW DV $6&,, FKDUDFWHUV

ZLWKRXW SDULW\� 7KH ILUVW HLJKW ZRUGV RI GDWD FRQWDLQ GDWH

�PRQWK DQG GD\� DQG ORFDO WLPH �KRXU DQG PLQXWHV� WZR

FKDUDFWHUV HDFK� :RUG �� WKURXJK �� FDUULHV WKH FDOOLQJ

SDUW\ LQIRUPDWLRQ� 7KH FDOOLQJ SDUW\ LQIRUPDWLRQ FDQ EH D �

WR �� GLJLW QXPEHU RU DQ $6&,, DOSKD FKDUDFWHU LQGLFDWLQJ

´3µ IRU SULYDF\ RU ´2µ IRU RXW RI DUHD� 7KH ODVW E\WH LV D

FKHFN VXP ZRUG ZKLFK LV XVHG E\ WKH &3( WR LQVXUH WKH

LQWHJULW\ RI WKH UHFHLYHG GDWD� 7KH FKHFN VXP ZRUG

FRQVLVWV RI �·V FRPSOHPHQW RI WKH PRGXOH ��� VXP RI DOO

WKHZRUGV WUDQVPLWWHG IURP WKH&2 LQFOXGLQJ WKHPHVVDJH

W\SH� PHVVDJH OHQJWK DQG GDWD ZRUGV� 7KH &3( WKHQ

GHULYHV WKH VXP DQG DGGV WKLV WR WKH FKHFN VXP� $Q\

UHVXOW RWKHU WKDQ ]HUR LQGLFDWHV WKDW WKH LQIRUPDWLRQ ZDV

QRW UHFHLYHG FRUUHFWO\� �6HH 7DEOH ���

0XOWLSOH GDWD PHVVDJH IRUPDWV LQFOXGH DGGLWLRQDO

SDUDPHWHU LQIRUPDWLRQ� (DFK SDUDPHWHU LV D VHULHV RI

GDWD ZRUGV VSHFLI\LQJ SDUDPHWHU W\SH� SDUDPHWHU OHQJWK

DQG SDUDPHWHU GDWD DV GHVFULEHG LQ )LJXUH ��
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LQ +H[

� 0VJ� 7\SH � � � � � � � � 0XOWL�IRUPDW ��� �� ��

� 0VJ� /HQJWK � � � � � � � � 7RWDO 0VJ� �� �� ��

� 'DWH 3DUDPHWHU � � � � � � � � 3DUDPHWHU � �� �$

� 'DWH )LHOG /HQJWK � � � � � � � � /HQJWK � �� $�

� 0RQWK � � � � � � � � � �� �� '�

� � � � � � � � � � �� �� ��

� 'D\ � � � � � � � � � �� �� ��

�

\

� � � � � � � � � �� �� ��

� +RXU � � � � � � � � � �� �� $�

�� � � � � � � � � � �� �� '�

�� 0LQXWHV � � � � � � � � � �� �� ��

�� � � � � � � � � � �� �� ��

�� 1XPEHU 3DUDPHWHU � � � � � � � � 3DUDPHWHU � �� ��

�� � )LHOG /HQJWK � � � � � � � � /HQJWK �� �$ ��

�� &DOOLQJ 1XPEHU � � � � � � � � � �� �� ��

�� � � � � � � � � � �� �� $�

�� � � � � � � � � � �� �� '(

�� � � � � � � � � � �� �� ��

�� � � � � � � � � � �� �� ��

�� � � � � � � � � � �� �� ��

�� � � � � � � � � � �� �� $)

�� � � � � � � � � � �� �� (�

�� � � � � � � � � � �� �� ��

�� � � � � � � � � � �� �� ��

�� � � � � � � � � 3DUDPHWHU � �� �%

�� 1DPH )LHOG /HQJWK � � � � � � � � /HQJWK � �� �&

�� 5HDVRQ 1RW 3UHVHQW � � � � � � � � 3ULYDWH ��� �� %&

�� &KHFNVXP � � � � � � � � &KHFNVXP �� ��

&DOFXODWHG &KHFNVXP � 5HFHLYHG &KHFNVXP  � %& � ��  � 0RG ���

7DEOH �� ([DPSOH RI &DOOHU ,GHQWLILFDWLRQ &RGLQJ

/LQN 7\SH 6LPSOH[

0RGXODWLRQ )6.

0DUN �ORJLF �� ����+] rr����

6SDFH �ORJLF �� ����+] rr����

5HFHLYHG 6LJQDO /HYHO IRU 0DUN ��G%9 WR ���G%9

5HFHLYHG 6LJQDO /HYHO IRU 6SDFH 7KH UHFHLYHG VLJQDO OHYHOV VSDFH PD\ GLIIHU E\ XS WR �G% IRU PDUN DQG VSDFH�

8QZDQWHG 6LJQDOV 7RWDO SRZHU RI H[WUDQHRXV VLJQDOV LQ WKH YRLFH EDQG ���������+]� LV DW OHDVW ��G%
EHORZ WKH VLJQDO OHYHOV�

7UDQVPLVVLRQ 5DWH ���� EDXG rr��

'DWD )RUPDW 6HULDO ELQDU\ DV\QFURQRXV �� VWDUW ELW ILUVW� WKHQ � GDWD ELWV ZLWK OHDVW VLJQLILFDQW ELW ILUVW�
IROORZHG E\ � VWRS ELW PLQLPXP� XS WR �� VWRS ELWV PD[LPXP�� 6WDUW ELW  �� 6WRS ELW  ��

7DEOH �� 9��� 6SHFLILFDWLRQV
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'(6,*1 ,16758&7,216

7KH &DOOHU ,' GHPR�ERDUG GHVLJQ GHVFULEHG KHUHLQ LV D

´KRZ WRµ H[DPSOH RQ EXLOGLQJ WKH EDVLF FRPSRQHQWV

UHTXLUHG WR LQWHUIDFH WR WKH WHOHSKRQH OLQH DQG H[WUDFW WKH

&2 �&HQWUDO 2IILFH� VXSSOLHG &,' �&DOOHU ,'� LQIRUPDWLRQ�

7KH NLW LQFOXGHV D VHW RI VFKHPDWLFV GHVFULELQJ KRZ WR

LQWHUIDFH WR WKH WHOHSKRQH OLQH DQG H[WUDFW WKH &,'

LQIRUPDWLRQ� 7KH NLW DOVR LQFOXGHV D VPDOO H[HFXWDEOH

SURJUDP WKDW XSRQ UHFHLYLQJ WKH &2 SURYLGHG &,'

LQIRUPDWLRQ� FRQYHUWV WKLV LQIRUPDWLRQ LQWR D IRUP WKDW FDQ

EH GLVSOD\HG RQWR D3&·V&57� 7KH SURJUDPZKHQ XVHG LQ

FRQMXQFWLRQ ZLWK %ULWLVK 7HOHFRP �%7� 6,1����

VSHFLILFDWLRQ LV D XVHIXO UHIHUHQFH ZKHQ GHVLJQLQJ \RXU

RZQ XVHU LQWHUIDFH� 7KH VFKHPDWLFV DQG VRIWZDUH

GLVFXVVHG KHUHLQ ZHUH EXLOW� WHVWHG DQG SURYHQ WR EH

IXQFWLRQDO� )RU 8�6 VSHFLILFDWLRQV� VHH 7$1�����

(48,30(17 5(48,5('

7KH HTXLSPHQW UHTXLUHPHQW IRU WKLV XVHU LQWHUIDFH LV D 3&

��� RU JUHDWHU� KDYLQJ DQ 56���� SRUW� 7KH H[HFXWDEOH

SURJUDPSURYLGHGZLWK WKH GHPR�ERDUG GHVLJQ UXQV XQGHU

D '26 HQYLURQPHQW�

*HQHUDO RSHUDWLRQ

7KH &,' LQIRUPDWLRQ SURYLGHG E\ WKH &2 WR WKH &,'

GHPR�ERDUG LV� DIWHU EHLQJ GHFRGHG E\ WKH GHPR�ERDUG�

URXWHG GLUHFWO\ LQWR WKH 3& YLD WKH 56���� SRUW� 7KH 3& LV

XVHG WR FRQWURO ZKHWKHU RU QRW SRZHU LV DSSOLHG WR WKH

GHPR ERDUG� DV ZHOO DV GLVSOD\ WKH &,' LQIRUPDWLRQ�

:KLOH ZDLWLQJ IRU D &,' VLJQDO PRVW RI WKH GHPR ERDUG LV

SRZHUHG RII� 7KH ILUVW HYHQW LQ WKLV VHTXHQFH WR RFFXU LV D

/LQH 5HYHUVDO DQG 7RQH $OHUW� 7KLV LQLWLDWHV WKH VHFRQG

HYHQW ZKLFK� E\ ZD\ RI WKH VRIWZDUH SURJUDP SRZHUV�XS

PRVW RI WKH GHPR�ERDUG� �WKLV UHTXLUHV WKDW WKH VRIWZDUH

SURJUDP EH UXQQLQJ�� 7KH GHPR�ERDUG LV QRZ UHDG\ WR

UHFHLYH WKH )6. HQFRGHG GDWD VHQW E\ WKH &2� 2QFH WKH

GDWD LV GHPRGXODWHG� WKH LQIRUPDWLRQ LV WKHQ VHQW IURP WKH

GHPR�ERDUG YLD D FDEOH WR WKH 3&·V 56���� SRUW� 7KH

SURJUDP ILUVW FDSWXUHV DQG WKHQ GLVSOD\V WKH GDWD RQ WKH

3&·V &57�

$IWHU WKH &,' LQIRUPDWLRQ KDV EHHQ GLVSOD\HG� ZKLOH VWLOO

XQGHU VRIWZDUH FRQWURO� WKH GHPR�ERDUG LV WKHQ UHWXUQHG

WR WKH SRZHUHG GRZQ VWDWH�

32:(5 6833/,(6

7KH GHPR�ERDUG GHVLJQ RSHUDWHV RQ D �9 VXSSO\� 7KLV

VXSSO\ LV EURNHQ GRZQ LQWR � VHSDUDWH VXE�VXSSOLHV� DOVR

�9 VXSSOLHV� 7KH OLQH UHYHUVDO FLUFXLW LV FRQQHFWHG WR RQH

RI WKHVH VXSSOLHV� 7KLV VXSSO\ LV GLUHFWO\ FRQQHFWHG WR �9

DQG LV DOZD\V FRQQHFWHG� $ �9 VXSSO\ ZDV FKRVHQ KHUH

EXW D VXSSO\ YROWDJH EHWZHHQ �9 DQG ��9 FDQ EH XVHG DV

ZHOO ZLWK QR FKDQJHV WR WKH GHPR ERDUG GHVLJQ�

7KH EDODQFH RI WKH GHPR�ERDUG �H[FOXGLQJ WKH 56����

LQWHUIDFH� WKH 0$;,0����� LV SRZHUHG E\ D VZLWFKHG

VXSSO\� 7KH VZLWFKHG VXSSO\ LV DFWLYDWHG E\ WKH OLQH

UHYHUVDO� 7KH 0$;,0���� LV SRZHUHG E\ WKH WKLUG VXSSO\�

7KLV VFKHPH DOORZV IRU HDV\ PHDVXUHPHQW RI WKH SRZHU

FRQVXPHG E\ HDFK RI WKH � EORFNV LQ ERWK WKH

SRZHUHG�GRZQ DQG LQ WKH DFWLYHPRGHV� 7KH WRWDO FXUUHQW

FRQVXPHG PXVW EH OHVV WKDQ ��PD LQ DQ RII�KRRN

FRQGLWLRQ� WR SUHYHQW WKH&2 IURPVHQGLQJD GLDO WRQH� 7KH

RQ�KRRN FRQGLWLRQPXVW FRQVXPH OHVV WKDQ �PDZKLFK LV �

ULQJHU HTXLYDOHQW�

,1387 67$*( $1' '$$

7KH ILUVW VWDJH �VHH )LJXUH �� RI WKH GHPR�ERDUG GHVLJQ LV

WKH ,QSXW6WDJH� 7KLV VWDJH LQFOXGHV WKH'$$ IXQFWLRQDQG

WKH OLQH UHYHUVDO GHWHFWRU� 7KH '$$ SURYLGHV WKH UHTXLUHG

LVRODWLRQ EHWZHHQ WKH GHPR�ERDUG DQG WHOHSKRQH OLQH

ZKLOH PDLQWDLQLQJ WKH DELOLW\ WR H[WUDFW WKH GDWD VHQW E\ WKH

&2� 7KH '$$ RSWLPDOO\ WHUPLQDWHV WKH WHOHSKRQH OLQH

SURYLGLQJ WKH SURSHU 7LS DQG 5LQJ LPSHGDQFH�

7KH LVRODWLRQ SURYLGHG E\ WKH '$$ LV UHTXLUHG WR SUHYHQW

WKH IXOO 5LQJ ,QGLFDWRU YROWDJH �PD[� ���9 SHDN WR SHDN RQ

WRS RI WKH PD[� ��9 DOUHDG\ SURYLGHG E\ WKH &2 EDWWHU\��

IURP GDPDJLQJ WKH ORZ YROWDJH FRPSRQHQWV RI WKH

GHPR�ERDUG� $W WKH VDPH WLPH� WKH '$$ PXVW UHMHFW DQ\

YROWDJH OHVV WKDQ WKH PLQLPXP ��9 ULQJ YROWDJH DV D QRW

YDOLG ULQJ VLJQDO� 1RQ�IODPPDEOH IXVH UHVLVWRUV� �� RKPV

LQ YDOXH� DUH WKH ILUVW GHPR�ERDUG FRPSRQHQWV WR FRPH

LQWR FRQWDFW ZLWK WKH SKRQH OLQH� SURYLGLQJ D IXVH

SURWHFWLRQ LQ FDVH RI RYHU YROWDJH�

,Q SUHSDULQJ WR VHQG &,' LQIRUPDWLRQ� WKH &2 ILUVW VHQGV D

OLQH UHYHUVDO� ZKLFK SXWV WKH GHPR�ERDUG RQ QRWLFH WKDW LW

LV DERXW WR UHFHLYH &,' LQIRUPDWLRQ� 7KH OLQH UHYHUVDO LV

XVHG WR SRZHU XS WKH SRZHUHG GRZQ SRUWLRQV RI WKH

GHPR�ERDUG�

7KH LQSXW VWDJH DOVR KDV DQ5&KLJK SDVV ILOWHU ZKLFKGRHV

QRW KDYH DQ\ DSSUHFLDEOH HIIHFW RQ WKH EDQGZLGWK RI WKH

ILOWHU VWDJH� 7KH GHPR�ERDUG KDV DQ $& LPSHGDQFH DV
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VHHQ E\ WKH &2 RI PRUH WKDQ ����� RKPV� 7KH RQO\ '&

LQSXW UHVLVWDQFH LV FUHDWHG E\ WKH OHDNDJH RI WKH LQSXW

FDSDFLWRUV� ZKLFK UHVXOWV LQ OHVV WKDQ �PD� WKH � ULQJHU

HTXLYDOHQW VSHFLILFDWLRQ� 7RR VPDOO RI D '& LQSXW

UHVLVWDQFH FDQ SRWHQWLDOO\ UHVXOW LQ VSXULRXV ORZ IUHTXHQF\

QRLVH LQDGYHUWHQWO\ SRZHULQJ XS WKH GHPR ERDUG� 7KH

LQSXW VWDJH DFWV LQ SDUW DV D '& EORFNLQJ VWDJH� ,Q

DGGLWLRQ� WKH LQSXW VWDJH DOVR DSSOLHV ERWK D '& DQG DQ

$& ORDG RQ 7LS DQG 5LQJ OLQHV GXULQJ WKH SHULRG DIWHU OLQH

UHYHUVDO DQG EHIRUH OLQH VHL]XUH� 1RWH WKDW GHYLFHV RQ WKH

LQSXW VWDJH PXVW EH DEOH WR ZLWKVWDQG D PD[LPXP

SRWHQWLDO RI ���9�

),/7(5 67$*(

7KH VHFRQG VWDJH �VHH )LJXUH �� RI WKH GHPR�ERDUG

GHVLJQ LV D ILOWHULQJ VWDJH WKDW FRQVLVWV RI D EDQG SDVV ILOWHU

DQG DQ DPSOLILHU� 7KH EDQGSDVV IXQFWLRQ LV FRPSRVHG RID

�QG RUGHU /RZ 3DVV $FWLYH %XWWHUZRUWK ILOWHU DQG D �UG

RUGHU +LJK 3DVV $FWLYH %XWWHUZRUWK ILOWHU� 7KLV UHVXOWV LQ

DQ HIIHFWLYH ��GE EDQGSDVV IUH�XHQF\ UDQJH RI ��� WR

���� +HUW]� �VHH )LJXUH ���� :KLOH DQ /0���� ZDV

XWLOL]HG DV WKH JDLQ HOHPHQW� LW VKRXOG EH QRWHG WKDW DOPRVW

DQ\ DPSOLILHU ZLWK D UHDVRQDEO\ ODUJH JDLQ �H�J� !��������

UHODWLYHO\ KLJK LQSXW LPSHGDQFH DQG D PRGHUDWHO\ KLJK

EDQGZLGWK �H�J� !�������+HUW]� FDQ EH XVHG� 7KH2XWSXW

'ULYH VWUHQJWK VKRXOG DOVR EH ODUJH HQRXJK WR GULYH WKH

ILOWHU ORDG LPSHGDQFH� 7KH EDQGSDVV UHVSRQVH DQG WKH

JDLQ DFKLHYHG E\ WKH ILOWHU FDQ EH DOWHUHG E\ WKH IROORZLQJ

HTXDWLRQV� ,Q DGGLWLRQ� D JDLQ YHUVXV IUHTXHQF\ SORW RI WKH

ORZ SDVV ILOWHU DQG RI WKH KLJK SDVV ILOWHU DUH SURYLGHG LQ

)LJXUH ��

7KH FRPSXWHU SURJUDP SURYLGHG LQ 5HIHUHQFH >�@� )LJXUH

�� ZDV XVHG WR FDOFXODWH RUGHU DQG FRPSRQHQW YDOXHV RI

WKH %XWWHUZRUWK ILOWHUV�

2UGHU RI WKH ILOWHU LV FDOFXODWHG E\�

1
 ,17 Æ/RJ ��A�$0$; � ����

�����A������ /RJ�:Q��
É� �

$0$;� $WWHQXDWLRQ DW WKH VWRSEDQG IUHTXHQF\�

:Q  )� � )� IRU ORZ SDVV ILOWHU FDOFXODWLRQ DQG

:Q  )& �)� IRU D KLJK SDVV ILOWHU�

)�  6WRSEDQG IUHTXHQF\�

)&  &XWRII IUHTXHQF\

'HSHQGLQJ ZKHWKHU WKH YDOXHV RI 1 DUH HYHQ RU RGG� D

GLIIHUHQW VHW RI HTXDWLRQV ZLOO EH XVHG� 7KH SURJUDP ZLOO

H[HFXWH DQ ´)RU���1H[Wµ LQVWUXFWLRQ XQWLO DOO WKH 5& YDOXHV

DUH FDOFXODWHG� *DLQ DW WKH SDVVEDQG ZLOO EH XQLW\�

5HIHUHQFH >�@� &KDSWHU � JLYHV VRPH EDVLF WKHRU\ DERXW

DFWLYH ILOWHUV�

5HIHUHQFH >�@� H[SODLQV VRPH EDVLF FLUFXLW WKHRU\�

7KH QHW UHVXOW FDQ EH YLHZHG DV D EDQGSDVV ILOWHU ZLWK D �

SROH UROORII ���GE�GHFDGH� RQ WKH ORZ IUHTXHQF\ VLGH DQG D

� SROH UROORII ���GE�GHFDGH� RQ WKH KLJK IUHTXHQF\ VLGH�

$Q DGGLWLRQDO UHTXLUHPHQW SODFHG RQ WKH ILUVW DQG VHFRQG

VWDJHV LV WR ILOWHU RXW WKH �� +HUW] ULQJ VLJQDO DQG WKH �� RU

�� +HUW] HOHFWULF OLQH QRLVH� 7KH GHPR�ERDUG GHVLJQ

DFKLHYHV WKLV E\ DWWHQXDWLQJ D �� +HUW] VLJQDO E\ DW OHDVW

��GE� 7R DVVXUH JRRG ILOWHU FKDUDFWHULVWLFV �� UHVLVWRU

DQG �� FDSDFLWRUV VKRXOG EH XVHG� ,I WKH LQSXW VWDJH

ZHUH WR DOVR EH XWLOL]HG IRU LWV KLJK SDVV FKDUDFWHULVWLFV LW

WRR VKRXOG KDYH VLPLODUO\ FRQWUROOHG UHVLVWRU DQG FDSDFLWRU

YDOXHV�

*$,1 67$*(

7KH WKLUG VWDJH �VHH )LJXUH �� RI WKH GHPR�ERDUG GHVLJQ

LV D ZLGH EDQG DPSOLILHU� 7KH JDLQ LV FKRVHQ VXFK WKDW ZLWK

WKH ZRUVW FDVH VLJQDO� ���P9UPV ����G%P�� WKH 3// )6.

GHFRGHU ZLOO VWLOO EH ZRUNLQJ DQG WKH V\VWHP ZLOO EH DEOH WR

H[WUDFW WKH &,' LQIRUPDWLRQ� 7KLV VWDJH DOVR XWLOL]HV DQ

/0���� DV WKH JDLQ HOHPHQW�

7KH FRQWUROOLQJ HTXDWLRQV IRU WKH JDLQ VWDJH IROORZ�

*DLQ

5IE

5LQ

5IE� LV WKH UHVLVWRU FRQQHFWHG IURP WKH RXWSXW WR WKH

LQYHUWLQJ LQSXW RI WKH RSHUDWLRQDO DPSOLILHU�

5LQ� LV WKH UHVLVWRU IURP WKH VLJQDO VRXUFH WR WKH LQYHUWLQJ

LQSXW RI WKH DPSOLILHU�

3//� )6. '(&2'(5

7KH IRXUWK VWDJH �VHH)LJXUH �� RI WKH GHPR�ERDUG GHVLJQ

LV WKH )6. GHFRGHU DQG &DUULHU GHWHFW VWDJH� 7KLV VWDJH

WUDFNV WKH SKRQH OLQH VLJQDO WKDW SDVVHV WKURXJK WKH

EDQGSDVV ILOWHU VWDJH� 7KLV VWDJH SHUIRUPV WZR WDVNV�)LUVW

LW VLPSO\ GHWHFWV LI D IUHTXHQF\ H[LVWV LQ D VSHFLILF EDQG� ,I

VR� WKH (QHUJ\ 'HWHFW VLJQDO EHFRPHV DFWLYH� 6HFRQG LW

GHPRGXODWHV WKH ���� EDXG )6. PRGXODWLRQ RI D

IUHTXHQF\ LQ WKH EDQG IURP ����+] WR ����+]� 7KLV
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GHPRGXODWHG GDWD FRQVWLWXWHV WKH &,' LQIRUPDWLRQ

PRGXODWHG E\ WKH &2� 1RWH WKDW (QHUJ\ 'HWHFW PXVW EH

YDOLG EHIRUH DQ\ &,' LQIRUPDWLRQ FDQ EH FRQVLGHUHG YDOLG�

7KLV VWDJH XWLOL]HV WKH ;5����� 3// WR SHUIRUP WKLV

IXQFWLRQ� 7KH ;5����� FHQWHU 9&2 IUHTXHQF\ VKRXOG EH

DGMXVWHG E\ XVH RI D SRWHQWLRPHWHU WR D JHRPHWULF PHDQ

IUHTXHQF\ RI ���� +HUW]�

$ QRWH� ZKLOH LW ZDV QRW GRQH LQ WKLV GHPR�ERDUG GHVLJQ LW

PD\ EH SRVVLEOH WR HOLPLQDWH WKH DPSOLILHU LQ WKH ILOWHU

VWDJH DQG XWLOL]H WKH ;5����� DV WKH SULQFLSDO JDLQ VWDJH�

7KLV PD\ UHTXLUH H[WUDFWLQJ PRUH JDLQ IURP WKH ILOWHU

VWDJHV RU UXQQLQJ WKH ULVN RI QRW KDYLQJ HQRXJK VHQVLWLYLW\

WR SURFHVV ORZ OHYHO� ��� �G%P�� VLJQDOV� (TXDWLRQV IRU

3// FDOFXODWLRQV IROORZ�

&�

�

I� 
 5�

I�

I�� I�

�

I��I�� DUH WKH PDUN DQG VSDFH IUHTXHQFLHV�

5�� LV WKH IUHTXHQF\ FRQWURO UHVLVWRU FRQQHFWHG DW SLQ ��

RI ;5������

5�

I� 
 5� 
 �

I�²I�

5�� LV WKH UHVLVWRU FRQQHFWHG IURP SLQ �� WR SLQ ���

½

���� 
 &�

5� 
 &�
¯

9 � LV WKH 'DPSLQJ )DFWRU� 5� LQ .2KPV�

9
5()



9
&&

�
²����

95()� LV WKH UHIHUHQFH YROWDJH DW SLQ ���

.
�

 z � 
 ¶

9
5()


 &� 
 5�
z

.�� 9&2 &RQYHUVLRQ )DFWRU LQ 5DGLDQV SHU VHFRQG SHU

YROW�

.
G



9
5()


 5�

�� 
 ¶

.G� 3KDVH 'HWHFWRU *DLQ LQ 9ROWV SHU 5DGLDQ� 5� LQ

.2KPV�

)RU PRUH LQIRUPDWLRQ RQ FKRRVLQJ FRPSRQHQWV IRU XVH

ZLWK WKH ;5����� LQ DQ )6. DSSOLFDWLRQ� FRQWDFW (;$5

DQG DVN IRU WKH ;5����� $SSOLFDWLRQ 3URJUDP DQG

$SSOLFDWLRQ 1RWH�

721( $/(57 '(7(&7

,Q WKH %7 YHUVLRQ DQ DGGLWLRQDO WRQH DOHUW GHFRGLQJ

IXQFWLRQ� UHTXLULQJ DQ DGGLWLRQDO ;5����� LV LQFRUSRUDWHG

LQWR WKH GHPR ERDUG GHVLJQ� 7KLV WRQH GHFRGHU GHWHFWV D

����+] ��� ���+] VLJQDO WKDW ODVWV IRU DW OHDVW �� PV� %7

&2·V XVH WRQH $OHUW WR SXW WKH GHPR ERDUG RQ QRWLFH WKDW

&,' LQIRUPDWLRQ LV DERXW WR EH VHQW� 6LQFH %7 &2·V

URXWLQHO\ SHUIRUP OLQH UHYHUVDO IRU WKHLU RZQ WHVWLQJ

SXUSRVHV� LW PDNHV LW QHFHVVDU\ WKDW D 7RQH $OHUW VLJQDO

DOVR EH VHQW WR HQVXUH WKDW WKH &,' LQIRUPDWLRQ LV LQ IDFW

DERXW WR EH VHQW� :KLOH WKH /LQH 5HYHUVDO LV SRZHUHG XS

DW DOO WLPHV� WKH 7RQH $OHUW FLUFXLWU\ LV SRZHUHG XS RQO\

DIWHU D /LQH 5HYHUVDO FRQGLWLRQ�

56���� (1&2'(5

7KH ILIWK VWDJH RI WKH GHPR ERDUG FRQVLVWV RI D

0$;,0����� 7KH ��� WDNHV WKH GHFRGHGGDWD SURYLGHGE\

WKH ;5����� DQG FRQYHUWV WKH YROWDJH OHYHO SURYLGHG E\

WKH ;5����� WR D OHYHO WKDW LV UHTXLUHG E\ WKH 56���� SRUW

RI WKH 3&�

7R HQVXUH SURSHU RSHUDWLRQ� WKH 56���� UHJLVWHUV

FRQWDLQHG ZLWKLQ WKH 3& PXVW EH DYDLODEOH LQ D WLPHO\

PDQQHU WR EH DEOH WR EHJLQ GRZQORDGLQJ WKH &,'

LQIRUPDWLRQ VWUHDP� $Q H[WUHPHO\ VORZ FRPSXWHU FDQ

FDXVH SUREOHPV� LW ZLOO ORRN DV LI WKHUH LV D SUREOHPZLWK WKH

GHPRERDUG GHVLJQ� ,W LV UHFRPPHQGHG WKDW D&38� ZLWK D

IDVWHU FORFN IUHTXHQF\� EH WULHG LI WKLV RFFXUV�

2QFH WKH ERDUG GHWHFWV D OLQH UHYHUVDO WKH &DUULHU 'HWHFW

VLJQDO EHFRPHV DFWLYH DQG VHQGV LQIRUPDWLRQ WR WKH 3&

WKURXJK WKH 56���� LQWHUIDFH� WKHQ WKH 3& SURJUDP

UHVSRQGV E\ WXUQLQJ RQ WKH XQSRZHUHG SDUW RI WKH ERDUG�

DJDLQ XVLQJ WKH 56���� LQWHUIDFH� 7KHQ WKH V\VWHP LV

UHDG\ WR SURFHVV WKH LQIRUPDWLRQ VHQW E\ &2�

$IWHU UHFHLYLQJ WKH GDWD WKH SURJUDP ZLOO SHUIRUP WKH

FKHFNVXP WHVW� ,W ZLOO WXUQ RII WKH RULJLQDOO\ XQSRZHUHG

VHFWLRQ RI WKH GHPR�ERDUG DQGZLOO VKRZRQ WKH VFUHHQ WKH

&,' GDWD RU D PHVVDJH LI WKH WUDQVPLVVLRQ ZDV

XQVXFFHVVIXO�
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(;$5 &RUSRUDWLRQ UHVHUYHV WKH ULJKW WR PDNH FKDQJHV WR WKH SURGXFWV FRQWDLQHG LQ WKLV SXEOLFDWLRQ LQ RUGHU WR LP�

SURYH GHVLJQ� SHUIRUPDQFH RU UHOLDELOLW\� (;$5&RUSRUDWLRQ DVVXPHV QR UHVSRQVLELOLW\ IRU WKH XVH RI DQ\ FLUFXLWV GH�

VFULEHG KHUHLQ� FRQYH\V QR OLFHQVH XQGHU DQ\ SDWHQW RU RWKHU ULJKW� DQGPDNHV QR UHSUHVHQWDWLRQ WKDW WKH FLUFXLWV DUH

IUHH RI SDWHQW LQIULQJHPHQW� &KDUWV DQG VFKHGXOHV FRQWDLQHG KHUH LQ DUH RQO\ IRU LOOXVWUDWLRQ SXUSRVHV DQG PD\ YDU\

GHSHQGLQJ XSRQ D XVHU·V VSHFLILF DSSOLFDWLRQ� :KLOH WKH LQIRUPDWLRQ LQ WKLV SXEOLFDWLRQ KDV EHHQ FDUHIXOO\ FKHFNHG�

QR UHVSRQVLELOLW\� KRZHYHU� LV DVVXPHG IRU LQDFFXUDFLHV�

(;$5&RUSRUDWLRQ GRHV QRW UHFRPPHQG WKH XVH RI DQ\ RI LWV SURGXFWV LQ OLIH VXSSRUW DSSOLFDWLRQV ZKHUH WKH IDLOXUH RU

PDOIXQFWLRQ RI WKH SURGXFW FDQ UHDVRQDEO\ EH H[SHFWHG WR FDXVH IDLOXUH RI WKH OLIH VXSSRUW V\VWHP RU WR VLJQLILFDQWO\

DIIHFW LWV VDIHW\ RU HIIHFWLYHQHVV� 3URGXFWV DUH QRW DXWKRUL]HG IRU XVH LQ VXFK DSSOLFDWLRQV XQOHVV (;$5&RUSRUDWLRQ

UHFHLYHV� LQ ZULWLQJ� DVVXUDQFHV WR LWV VDWLVIDFWLRQ WKDW� �D� WKH ULVN RI LQMXU\ RU GDPDJH KDV EHHQ PLQLPL]HG� �E� WKH

XVHU DVVXPHV DOO VXFK ULVNV� �F� SRWHQWLDO OLDELOLW\ RI (;$5 &RUSRUDWLRQ LV DGHTXDWHO\ SURWHFWHG XQGHU WKH FLUFXP�

VWDQFHV�
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5HSURGXFWLRQ� LQ SDUW RU ZKROH� ZLWKRXW WKH SULRU ZULWWHQ FRQVHQW RI (;$5 &RUSRUDWLRQ LV SURKLELWHG�


