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(XURYLVLRQ YRLFH FRQIHUHQFLQJ
XVLQJ 96$7 WHFKQRORJ\

%�*� )ORZHUV �(%8�

,I (XURYLVLRQ FDQ EH OLNHQHG WR D
7RZHU RI %DEHO� WKHQ LW LV SUREDEO\
GXULQJ WKH QHZV DQG WHFKQLFDO
FRRUGLQDWLRQ FRQIHUHQFHV WKDW WKLV
FRPSDULVRQ LV PRVW MXVWLILHG� )RU
IRUW\ \HDUV� WKHVH FRQIHUHQFHV KDYH
VRXJKW WR RIIHU XVHUV WKH PD[LPXP
RI IUHHGRP WR H[SUHVV WKHLU YLHZV
DQG VWDWH WKHLU UHTXLUHPHQWV� DV LI
WKH\ ZHUH DOO VLWLQJ URXQG D WDEOH
WRJHWKHU� DOWKRXJK LQ UHDOLW\ WKH\ DUH
GLVSHUVHG WKURXJKRXW WKH
(XURYLVLRQ QHWZRUN� OLQNHG YLD DQ
LQJHQLRXV ���ZLUH WHOHSKRQH��TXDOLW\
FRQIHUHQFH V\VWHP�
:LWK WKH DGYHQW RI VDWHOOLWHV DQG
WKHLU H[SORLWDWLRQ IRU WHOHYLVLRQ
WUDQVPLVVLRQ� DQG ZLWK WKH JURZLQJ
QHHGV RI WKH FRQIHUHQFH
SDUWLFLSDQWV DV WKH QHWZRUN H[WHQGV
LQWR (DVWHUQ (XURSH� WKH VHDUFK
KDV EHJXQ IRU D QHZ WHFKQLFDO EDVLV
IRU WKH (XURYLVLRQ FRQIHUHQFH
IDFLOLWLHV� DOVR XVLQJ VDWHOOLWH
WHFKQRORJ\� 7KH DUWLFOH H[SODLQV
VRPH RI WKH IDFWRUV WR EH
FRQVLGHUHG LQ WKH FKRLFH RI D
V\VWHP�

�� ,QWURGXFWLRQ

7KH (XURYLVLRQ &RQWURO &HQWUH DW (%8 +HDG�
TXDUWHUV LQ *HQHYD �(9&��*� LV RIWHQ UHIHUUHG WR
DV D VZLWFKLQJ FHQWUH� EXW WKLV GHVFULSWLRQ LV PLV�
OHDGLQJ� 7KH SULPDU\ U{OH RI WKH (9& LV WUDQVPLV�
VLRQ FRRUGLQDWLRQ� ERWK DV UHJDUGV WHFKQLFDO IDFL�
OLWLHV DQG SURJUDPPH FRQWHQW� 0RVW RI WKH FLUFXLW
VZLWFKLQJ LV GRQH DW QHWZRUN FRQWURO FHQWUHV LQ WKH
YDULRXV FRXQWULHV FRYHUHG E\ WKH (XURYLVLRQ QHW�
ZRUN�

7KH NH\ WR WKH VXFFHVVIXO DFFRPSOLVKPHQW RI WKLV
FRRUGLQDWLRQ U{OH LV D YHU\ VRSKLVWLFDWHG FRPPX�
QLFDWLRQV V\VWHP� EDVHG RQ ´1���µ FRQIHUHQFLQJ�

7KH EDVLF SULQFLSOH RI DQ ´1���µ FRQIHUHQFH V\V�
WHP LV WKDW D QXPEHU �1� RI IRXU��ZLUH FRPPX�
QLFDWLRQ FLUFXLWV DUH LQWHUFRQQHFWHG LQ VXFK D ZD\
WKDW HDFK UHPRWH WHUPLQDO UHFHLYHV D PL[ RI WKH
PRGXODWLRQ IURP DOO RWKHU WHUPLQDOV� EXW H[FOXG�
LQJ PRGXODWLRQ IURP WKH WHUPLQDO LQ TXHVWLRQ�

2ULJLQDO ODQJXDJH� (QJOLVK�
0DQXVFULSW UHFHLYHG ��������
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)HDWXUHV RI D FRQIHUHQFH V\VWHP DGDSWHG WR WKH UH�
TXLUHPHQWV RI (XURYLVLRQ DUH�

�� LQVWDQWDQHRXV DFFHVV IRU DOO SDUWLFLSDQWV�

�� DYDLODELOLW\ RI FRQIHUHQFH JURXSV�

�� WRWDO IOH[LELOLW\�

7KH (%8 WHFKQLFDO FRQIHUHQFH DQG WKH QHZV FRQ�
IHUHQFH FRQQHFW WKH WHOHYLVLRQ VHUYLFHV RI DERXW
�� GLIIHUHQW FRXQWULHV LQ VXFK D ZD\ WKDW WKH\ FDQ
WDON WR HDFK RWKHU DV WKRXJK WKH\ ZHUH DOO VLWWLQJ
URXQG D FRQIHUHQFH WDEOH� 0RUHRYHU� LI D IHZ SDU�
WLFLSDQWV ZLVK WR KDYH D VHSDUDWH GLVFXVVLRQ� WKH\
FDQEH WUDQVIHUUHG� DV LI E\PDJLF� WR DQRWKHU ´FRQ�
IHUHQFH URRPµ IRU WKH GXUDWLRQ RI WKHLU SULYDWH VHV�
VLRQ�

7KH WHFKQRORJ\ XVHG KDV HYROYHG RYHU D SHULRG RI
DERXW �� \HDUV� ZLWK VLJQLILFDQW FRQWULEXWLRQV
IURP (%8 HQJLQHHUV VXFK DV (ULF *ULIILWKV� %LOO
3RWWHU DQG +HQN 9DQ ,PPHU]HHO WR QDPH MXVW D
IHZ� (ULF *ULIILWKV HVWDEOLVKHG WKH ILUVW LQWHUQD�
WLRQDO FRQIHUHQFH V\VWHPV LQ ����� DQG KH
LQWURGXFHG WKH IDFLOLW\ RI WUDQVIHUULQJ SDUWLFLSDQWV
WR DQ LQGLYLGXDO GXSOH[ FRQQHFWLRQ ZKHQ DS�
SURSULDWH� ,Q ����� %LOO 3RWWHU FUHDWHG WKH VLQJOH
GLYLVLEOH FRQIHUHQFH PDWUL[� E\ PL[LQJ WKH YDUL�
RXV ´1���µ FRPELQDWLRQV DW WKH PDWUL[ FURVV��
SRLQWV� 7KLV SHUPLWV WKH FUHDWLRQ� E\ VRIWZDUH
FRQWURO� RI DQ\ QXPEHU RI FRQIHUHQFH JURXSV
XVLQJ D VLQJOH 1��LQSXW�1��RXWSXW FRQIHUHQFH
PDWUL[� +HQN 9DQ ,PPHU]HHO KHOSHG WR PDNH WKLV
LGHD LQWR D ZRUNLQJ V\VWHP� DQG KH DGGHG WKH
UHILQHPHQW RI WKH ´PRQLWRU�PL[µ IDFLOLW\� �7KLV
SURYLGHV D PRQLWRULQJ PL[ RI DOO VHOHFWHG LQFRP�
LQJ OLQHV� VR WKH RSHUDWRU KHDUV SHRSOH FDOOLQJ�
UHJDUGOHVV RI ZKLFK FRQIHUHQFH JURXS WKH\ DUH
VHOHFWHG WR��

,Q WKH *HQHYD (9&� EXLOW LQ ����� WKH DXWKRU
LQWURGXFHG D IXUWKHU UHILQHPHQW� FDOOHG WKH ´FRQ�
IHUHQFH PRQLWRUµ� ZKLFK LV VLPSO\ D PRQLWRULQJ
PL[ RI DOO LQSXWV ZKLFK DUH VHOHFWHG WR D JLYHQ
FRQIHUHQFH JURXS� 7KLV VLPSOH LGHD WXUQHG RXW WR
EH DQ HVVHQWLDO HOHPHQW LQ WKH FRQFHSWLRQ RI RQH
SDUWLFXODU VDWHOOLWH FRQIHUHQFH V\VWHP� DV H[�
SODLQHG ODWHU LQ WKLV DUWLFOH�

7KH PDLQ LQFHQWLYH IRU FUHDWLQJ D VDWHOOLWH FRQIHU�
HQFH V\VWHP LV WKDW OHDVLQJ WKH H[LVWLQJ WHOH�
SKRQH��TXDOLW\ WHUUHVWULDO ���ZLUH FLUFXLWV IURP WKH
377 $GPLQLVWUDWLRQV FRVWV VHYHUDO PLOOLRQ 6ZLVV
IUDQFV SHU DQQXP� $ 96$7 V\VWHP ZRXOG OHDS�
IURJ RYHU WKHVH WHUUHVWULDO FLUFXLWV ZLWK FRVWV RQO\
IRU WKH VSDFH VHJPHQW DQG WKH WHUPLQDOV DW WKH KXE
DQG WKH EURDGFDVWHUV· SUHPLVHV� 9RLFH TXDOLW\ DQG

V\VWHP UHOLDELOLW\ VKRXOG DOVR LPSURYH VLJQLIL�
FDQWO\ ZLWK WKH SURSRVHG 96$7 V\VWHP�

�� ´2II� WKH�VKHOIµ 96$7
FRQIHUHQFH V\VWHPV

7KHVH V\VWHPV DUH VLQJOH��KRS '$0$ �'HPDQG
$VVLJQPHQW 0XOWLSOH $FFHVV� ZLWK WKH KXE FRQ�
WUROOLQJ DFFHVV WR WKH VDWHOOLWH FKDQQHOV� 7KH\ FRQ�
VLVW RI D GXSOH[ FRQQHFWLRQ EHWZHHQ WKH KXE DQG
RQH 96$7� ZLWK D PL[ RI WKLV GXSOH[ FRQQHFWLRQ
IHG WR DOO RWKHU 96$7VYLD D WKLUG VDWHOOLWH FKDQQHO�
7KH KXE FDQ FKDQJH WKH GXSOH[ FRQQHFWLRQ IURP
RQH96$7 WR DQRWKHU96$7 RQ GHPDQG� DQ RSHUD�
WLRQ ZKLFK WDNHV DERXW WZR VHFRQGV�

6XFK V\VWHPV DUH IDU WRR FXPEHUVRPH IRU (%8UH�
TXLUHPHQWV� ZKHUH DOO FRQIHUHQFH SDUWLFLSDQWV
PXVW KDYH LPPHGLDWH XQLPSHGHG DFFHVV WR WKH
FRQIHUHQFH� 0RUHRYHU LW PXVW EH SRVVLEOH IRU SDU�
WLFLSDQWV WR LQWHUYHQH GXULQJ DQ RQJRLQJ GXSOH[
FRQYHUVDWLRQ ZLWKRXW GHOD\�

$QRWKHU SUREOHP ZLWK VXFK V\VWHPV LV WKDW WKH\
UHTXLUH VLJQDOOLQJ IURP WHOHSKRQH WHUPLQDOV�
ZKHUHDV LQ WKH (%8 ZH XVH RQO\ PLFURSKRQH�
ORXGVSHDNHU ���ZLUH WHUPLQDOV ZLWKRXW VLJQDOOLQJ�
7KHUH DUH DERXW ��� VXFK WHUPLQDOV LQ XVH IRU WKH
(%8 QHZV FRQIHUHQFH� VR FKDQJLQJ WKHP ZRXOG
EH D PDMRU DQG H[SHQVLYH XQGHUWDNLQJ�

�� 96$7 FRQIHUHQFH V\VWHPV
DGDSWHG WR (XURYLVLRQ
UHTXLUHPHQWV

7KH FKRLFH RI D 96$7 FRQIHUHQFH V\VWHP IRU WKH
(XURYLVLRQ QHWZRUN KDV EHHQ WKH IUXLW RI GHWDLOHG
UHIOHFWLRQ RQ WKH UHVSHFWLYH DGYDQWDJHV DQGGLVDG�
YDQWDJHV RI PDQ\ SRWHQWLDO VROXWLRQV�

���� 7KH ´(OHJDQWµ 96$7
FRQIHUHQFH V\VWHP�

7KLV V\VWHP� LOOXVWUDWHG LQ )LJ� �� ZDV D ILUVW
DWWHPSW WR LPSURYH WKH IOH[LELOLW\ DQG RSHUDWLQJ
VSHHG RI H[LVWLQJ '$0$ V\VWHPV� DQG LW LQYROYHV
GHFHQWUDOLVLQJ WKH FRQWURO V\VWHP WR WKH 96$7V�
+RZHYHU WKLV DSSURDFK UHTXLUHV FRQVLGHUDEOH GH�
YHORSPHQW ZRUN DQG WKH HQG UHVXOW ZRXOG VWLOO
KDYH WKH LQKHUHQW OLPLWDWLRQV RI '$0$ V\VWHPV�
ZKHUHE\ SDUWLFLSDQWV DUH UHIXVHG DFFHVV LQ VRPH
FDVHV� 7KH V\VWHP FDQ QHYHUWKHOHVV EH LPSURYHG
E\ DOORFDWLQJ WKUHH VDWHOOLWH FKDQQHOV SHU FRQIHU�
HQFH JURXS LQVWHDG RI WZR �RQH IRU WKH KXE DQG WZR
IRU WKH VODYHV�� 7KLV UHTXLUHV DQ DGGLWLRQDO

�� 7KH V\VWHP GHVFULEHG LQ 6HFWLRQ ���� RI WKLV DUWLFOH LV
EHLQJ SDWHQWHG E\ WKH (XURSHDQ %URDGFDVWLQJ 8QLRQ�
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&RGHFV� PRGHPV� FRPELQHUV HWF� QRW VKRZQ
0'� PRGXODWLRQ GHWHFWRU

$XWR��GLP

$XWR��GLP $XWR��GLP

PRGHP DW HDFK 96$7 DQG WKH WZR PRGHPV PXVW
FRPPXQLFDWH ZLWK HDFK RWKHU YLD DQ LQWHOOLJHQW
FRQWURO V\VWHPZKLFK FRRUGLQDWHV FKDQQHO XWLOLVD�
WLRQ LQGHSHQGHQWO\ DW HDFK 96$7�

(DFK 96$7 XSOHJ PXVW EH LGHQWLILHG� SUREDEO\ LQ
WKH RYHUKHDG GDWD RI WKH ����NELW�V VLJQDO� ZKLFK
WKHUHIRUH EHFRPHV DERXW �� NELW�V� 7KXV� ZKHQ D
96$7 UHFHLYHV LWV RZQ VLJQDO EDFN IURP WKH VDWHO�
OLWH� LW DXWRPDWLFDOO\ GLVFRQQHFWV LW IURP WKH
´OLVWHQµ PL[ WR DYRLG DQ\ SDUWLFLSDQW KHDULQJ
GHOD\HG IHHGEDFN RI KLV RU KHU RZQ YRLFH�

$QRWKHU SRVVLEOH LPSURYHPHQW WR WKH ´(OHJDQWµ
V\VWHP FDQ EH DFKLHYHG E\ FRQIHUHQFLQJ �L�H� LQ�
WHUFRQQHFWLQJ� YLD DQ ´1���µ FRQIHUHQFH XQLW� WKH
FRQIHUHQFH JURXSV DW WKH KXE� 7KLV HQVXUHV XQLP�
SHGHG DFFHVV IRU VHOHFWHG 96$7V YLD WKH KXE �H�J�
WKH URWD QHZV HGLWRU DQG WKH VSRUWV HGLWRU�� DOEHLW

YLD D GRXEOH��KRS FRQQHFWLRQ� WR WKH RWKHU96$7V�
7KH LPSOHPHQWDWLRQ RI VHYHUDO FRQIHUHQFH
JURXSV� DV VHOHFWHG E\ WKH KXE� FDQ EH DFKLHYHG E\
FKDQJLQJ WKH 96$7 WUDQVPLW�UHFHLYH IUHTXHQFLHV
WR PDWFK WKH VDWHOOLWH FKDQQHOV IRUHVHHQ IRU HDFK
JURXS�

,I LW FDQ EH PDGH WR ZRUN VDWLVIDFWRULO\� WKH ´(OH�
JDQWµ VROXWLRQ KDV WKH IROORZLQJ DGYDQWDJHV�

�� $OO FRPPXQLFDWLRQVZLWKLQ D JLYHQ FRQIHUHQFH
JURXS DUH VLQJOH��KRS�

�� 7KH VDWHOOLWH EDQGZLGWK UHTXLUHPHQW LV RQO\
��� 0+]�

�� 7KHUH LV QR LQKHUHQW UHVWULFWLRQ RQ WKH QXPEHU
RI 96$7V� EHFDXVH WKHUH LV QR UHTXLUHPHQW IRU
D KXE FRQIHUHQFH��PDWUL[ ZLWK D IL[HG QXPEHU
RI ���ZLUH FKDQQHOV�

)LJXUH �

7KH ´(OHJDQWµ 96$7
FRQIHUHQFH VROXWLRQ�



�� (%8 7HFKQLFDO 5HYLHZ:LQWHU ����

)ORZHUV

$XWR��GLP

0L[

���� NELW�V

GDWD FKDQQHO
(XWHOVDW ,,��)�
�(%8 OHDVHG FDSDFLW\�

+XE

(%8 *HQHYD

$XWR��GLP

0L[

96$7

&1&7�

&RQWUROHU
$XWR��GLP

0L[

96$7

&1&7�

96$7

&1&7V � �� ��

� � �

�� NELW�V $'3&0 YRLFH FKDQQHOV

Q

9RLFH VLJQDOV
XS��OHJV
GRZQ��OHJV

&RQWURO GDWD
RXWJRLQJ IURP (9&
LQFRPLQJ WR &1&7V

7KH GLDJUDP VKRZV D ���FKDQQHO V\VWHP� WKH SULQFLSOH FRXOG EH H[WHQGHG WR �� FKDQQHOV�

���� 7KH ´6OHGJHKDPPHUµ
FRQIHUHQFH V\VWHP

7KH ´6OHGJHKDPPHUµ FRQIHUHQFH V\VWHP� VR
QDPHG IRU LWV RYHU��VFDOHG XVH RI KDUGZDUH LQ
FRPSDULVRQ WR WKH WUXH VL]H RI WKH WDVN LQ KDQG� LV
LOOXVWUDWHG LQ )LJ� ��

7KLV LV D 3$0$ �3UH$VVLJQHG 0XOWLSOH $FFHVV�
VLQJOH��KRS V\VWHP� ZKLFK UHTXLUHV 1��� UHFHLYH��
XQLWV�GHPRGXODWRUV DW HDFK 96$7� ZKHUH 1  
QXPEHU RI 96$7V� 7KLV VROXWLRQ LV FOHDUO\ WRR H[�
SHQVLYH IRU D ����FKDQQHO V\VWHP� 7KH QXPEHU RI
UHFHLYH��XQLWV�GHPRGXODWRUV FRXOG EH UHGXFHG FR�
VLGHUDEO\ E\ XVLQJ DJLOH UHFHLYHUV EXW LW ZRXOG UH�
PDLQ DQ H[SHQVLYH VROXWLRQ� 0RUHRYHU WKH SURYL�
VLRQ RI IRXU FRQIHUHQFH JURXSV ZRXOG UHTXLUH D
YHU\ FRPSOH[ FRQWURO V\VWHP�

���� 7KH ´$ORKDKµ V\VWHP�

7KLV 7'0$ V\VWHPZDV LQYHQWHG DW WKH 8QLYHUVL�
W\ RI +DZDLL WR IDFLOLWDWH VDWHOOLWH FRPPXQLFD�
WLRQV EHWZHHQ WKH +DZDLLDQ LVODQGV� 7KH EDVLF
LGHD LV WKDW LI D JLYHQ WUDQVPLWWHU ILQGV WKDW WKH
FKDQQHO LW WULHV WR XWLOLVH LV RFFXSLHG� LW FKDQJHV
IUHTXHQF\ WR D GLIIHUHQW FKDQQHO� 7KH VDPH SULQFL�

SOH LV XVHG IRU ORFDO DUHD QHWZRUNV VXFK DV (WKHU�
QHW� 7KLV DSSURDFK PD\ ZHOO EH VXLWDEOH IRU KXE�
96$7 GDWD FRPPXQLFDWLRQV� +RZHYHU LW LV QRW
ZHOO VXLWHG WR YRLFH��FRQIHUHQFH V\VWHPV GXH WR
DFFHVV GHOD\V�

���� 7KH ´+RUVHOHVV &DUULDJHµ
96$7 FRQIHUHQFH V\VWHP�

,Q WKLV VROXWLRQ WKH H[LVWLQJ (%8 FRQIHUHQFH
DUFKLWHFWXUH LV PDLQWDLQHG DQG WKH WHUUHVWULDO
���ZLUH FLUFXLWV DUH VLPSO\ UHSODFHG E\ VDWHOOLWH
GXSOH[ FRQQHFWLRQV� 7KLV LV DQDORJRXV WR UHSODF�
LQJ WKH KRUVH E\ DQ HQJLQH� ZLWKRXW UHGHVLJQLQJ
WKH FDUULDJH� IRU WKH ILUVW KRUVHOHVV FDUULDJHV� &RQ�
QHFWLRQV EHWZHHQ 96$7V DUH YLD WKH KXE DQG
KHQFH GRXEOH��KRS� EXW DOO (%8 FRQIHUHQFH UH�
TXLUHPHQWV SUHVHQWHG LQ WKH LQWURGXFWLRQ DUH PHW�
QDPHO\ LQVWDQWDQHRXV DFFHVV� DYDLODELOLW\ RI FRQ�
IHUHQFH JURXSV DQG WRWDO IOH[LELOLW\�

7HVWV ZLWK VLPXODWHG GRXEOH��KRS GHOD\ KDYH
VKRZQ WKDW WKH GHOD\ GRHV QRW FDXVH DQ\ VHULRXV
SUREOHPV� SURYLGHG WKHUH DUH QR HFKRV� 7KH XVH RI
WKH QRUPDO ´DXWR��GLPµ IDFLOLW\ RQ PLFURSKRQH�
ORXGVSHDNHU ���ZLUH WHUPLQDOV� SOXV WKH XVH RI
HFKR��FDQFHOODWLRQ RQ WKH ORFDO ´WDLOVµ� ZKLFK LV D

)LJXUH �

7KH ´6OHGJHKDPPHUµ
FRQIHUHQFH VROXWLRQ�



��(%8 7HFKQLFDO 5HYLHZ:LQWHU ����

)ORZHUV

QRUPDO IDFLOLW\ LQ 96$7 V\VWHPV� WDNH FDUH RI WKLV
SRWHQWLDO SUREOHP�

&RPSUHVVHG GLJLWDO FRGLQJ V\VWHPV DUH QRW VXLW�
DEOH IRU GRXEOH��KRS DSSOLFDWLRQV� EHFDXVH D
96$7��KXE��96$7 FRQQHFWLRQ UHTXLUHV WZR FR�
GHFV LQ WDQGHP� (QG��WR��HQG TXDOLW\ LV SRRU DQG
WKH VLJQLILFDQW FRGHF GHOD\ LV XQDFFHSWDEOH� ZKHQ
DGGHG WR D GRXEOH��KRS VDWHOOLWH GHOD\� +HQFH WKH
(%8 UHTXLUHPHQW LV WR XVH ��NELW�V $'3&0� LQ
DFFRUGDQFH ZLWK &&,77 5HFRPPHQGDWLRQ
*�����

7KH GLVDGYDQWDJH RI WKH ´+RUVHOHVV &DUULDJHµ
V\VWHP LV WKDW D VHSDUDWH ´1���µ VLJQDO PXVW EH
VHQW IURP WKH KXE WR HDFK VODYH��VWDWLRQ� VLQFH
HDFK ´1���µ PL[ LV VSHFLILF IRU D JLYHQ 96$7�
7KHUHIRUH 1 VDWHOOLWH FKDQQHOV ��� LQ RXU FDVH� DUH
FRQWLQXRXVO\ PRGXODWHG� ZKLFK LV XQDFFHSWDEOH
LQ WHUPV RI VDWHOOLWH SRZHU UHVWULFWLRQV LQ D
FURZGHG WUDQVSRQGHU�

0XOWLSOH[LQJ WKH �� ´1���µ VLJQDOV LQWR D ���0ELW�V
PXOWLSOH[ ZRXOG VROYH WKLV SUREOHP� EXW WKHQ D
GHPXOWLSOH[HU ZRXOG EH UHTXLUHG DW HDFK VODYH��
VWDWLRQ� ZKLFK LV DQ H[SHQVLYH VROXWLRQ� ,W PXVW EH
FRQFOXGHG� WKHUHIRUH� WKDW WKH VWDQGDUG ´+RUVH�
OHVV &DUULDJHµ LV QRW VXLWDEOH IRU D ����FKDQQHO
YRLFH FRQIHUHQFH� +RZHYHU WKH V\VWHP LV VXLWDEOH
IRU VPDOOHU FRQIHUHQFH V\VWHPV DQG WKH $UDE
6WDWHV %URDGFDVWLQJ 8QLRQ �$6%8� KDV LPSOH�
PHQWHG WKH ´+RUVHOHVV &DUULDJHµ ZLWK WZHQW\
96$7V FRQQHFWHG WR WKH KXE LQ $OJLHUV�

���� 7KH ´(OHJDQW +RUVHOHVV
&DUULDJHµ 96$7 FRQIHUHQFH
V\VWHP

7KLV LPSURYHG ´+RUVHOHVV &DUULDJHµ �VHH )LJ� ��
ZDV PDGH SRVVLEOH E\ WKH UHDOLVDWLRQ WKDW DOO
96$7V FDQ TXLWH ZHOO OLVWHQ WR D FRPPRQ VLJQDO
IURP WKH KXE� FDOOHG ´FRQIHUHQFH PRQLWRU ;µ� H[�
FHSW ZKHQ D JLYHQ 96$7 LV DFWXDOO\ WDONLQJ LQWR
WKH FRQIHUHQFH� 2QO\ WKHQ GRHV WKH 96$7 UHTXLUH
LWV VSHFLILF ´1���µ VLJQDO IURP WKH KXE� ´&RQIHU�
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HQFH PRQLWRU ;µ LV D PL[ RI DOO FRQIHUHQFH LQSXWV
ZKLFK DUH VHOHFWHG WR FRQIHUHQFH JURXS ;� ZKHUH
; LV$� %� &� RU'� 6LQFH QRUPDOO\ RQO\ RQH RU WZR
96$7V WDON VLPXOWDQHRXVO\ LQ D JLYHQ FRQIHUHQFH
JURXS� WKLV DSSURDFK JUHDWO\ UHGXFHV WKH QXPEHU
RI VDWHOOLWH FKDQQHOV ZKLFK DUH VLPXOWDQHRXVO\
PRGXODWHG� 9RLFH��DFWLYDWHG FDUULHUV DUH XVHG IRU
96$7��WR��KXE VLJQDOV DQG WKH FDUULHUV RI WKH FRU�
UHVSRQGLQJ KXE��WR��VODYH ´1���µ VLJQDOV DUH DFWL�
YDWHG ZKHQ WKH 96$7��WR��KXE FDUULHUV DUH GH�
WHFWHG LQFRPLQJ WR WKH KXE� 2QH RI WKH SUREOHPV
ZLWK YRLFH��DFWLYDWHG FDUULHUV LV WKDW WKH ILUVW ZRUG
RI DQ LQWHUYHQWLRQPD\ EH FOLSSHG� 7KLV LV DYRLGHG
E\ DFWLYDWLQJ WKH FDUULHU ZLWK WKH XQGHOD\HG VLJ�
QDO� WKH GLJLWDO VLJQDO LV WKHQ VXEMHFW WR VRPH GHOD\
LQ WKH $�' FRGHU� VR LW GRHV QRW UHDFK WKHPRGXOD�
WRU XQWLO D IHZ PLOOLVHFRQGV DIWHU WKH FDUULHU KDV
EHHQ DFWLYDWHG�

$QRWKHU SUREOHP ZLWK YRLFH��DFWLYDWHG FDUULHUV LV
WKDW UHFHLYHUV�GHPRGXODWRUV PD\ WDNH RQH RU WZR
VHFRQGV WR ORFN��XS WR WKH LQFRPLQJ VLJQDO� HVSH�
FLDOO\ ZKHQ D VDWHOOLWH FLUFXLW LV LQYROYHG� 7KLV
DULVHV EHFDXVH D JHRVWDWLRQDU\ VDWHOOLWH LV QRW
UHDOO\ VWDWLRQDU\ DW DOO ZLWK UHVSHFW WR WKH (DUWK�
EXW PRYHV RYHU D ����KRXU F\FOH� WKHUHE\ WUDFNLQJ
D ILJXUH RI HLJKW DV VHHQ IURP WKH (DUWK� 7KH YDUL�
DEOH 'RSSOHU VKLIWV FDXVHG E\ WKLV PRYHPHQW
DGYHUVHO\ DIIHFW WKH ORFN��XS WLPH RI UHFHLYHUV�
GHPRGXODWRUV�

7KLV SUREOHP LV RYHUFRPH LQ 96$7 V\VWHPV E\
XSGDWLQJ WKH UHFHLYHU�GHPRGXODWRUV DERXW WKH
H[DFW GRZQOHJ IUHTXHQF\ WR EH UHFHLYHG LI D
FDUULHU DSSHDUV� 7KLV XSGDWLQJ WDNHV SODFH HYHU\
IHZ VHFRQGV XVLQJ D SHULRGLF GDWD VLJQDO� 7KLV
IDFLOLW\ LV YDULRXVO\ NQRZQ DV ´NHHS DOLYHµ RU
´KHDUWEHDWµ� GHSHQGLQJ RQ WKH PDQXIDFWXUHU� DQG
LW HQDEOHV WKH UHFHLYHU�GHPRGXODWRUV WR ORFN��XS
WR LQFRPLQJ FDUULHUV DOPRVW LQVWDQWDQHRXVO\�

7KH UHTXLUHPHQW IRU IRXU FRQIHUHQFH JURXSV LV LP�
SOHPHQWHG E\ GLVWULEXWLQJ ´FRQIHUHQFH PRQLWRU

$� %�&� DQG'µ FRQWLQXRXVO\ IURP WKH KXE DQG LQ�
IRUPLQJ HDFK 96$7 WRZKLFK RI WKHVH IRXU JURXSV
WKH\ KDYH EHHQ VHOHFWHG� 7KH\ WKHQ DXWRPDWLFDOO\
PRQLWRU WKH FRUUHFW FRQIHUHQFH JURXS� 7R UHGXFH
FRVWV� HDFK 96$7 ZLOO XVH RQO\ WZR UHFHLYHU�GH�
PRGXODWRUV� RQH ZLOO EH WXQHG WR WKH �1���� VLJQDO
DQG WKH RWKHU ZLOO EH WXQHG DXWRPDWLFDOO\ WR ´FRQ�
IHUHQFH PRQLWRU $� %� & RU 'µ DV DSSURSULDWH�

7KHUH LV D VXEWOH UHODWLYH WLPLQJ UHTXLUHPHQW
ZKLFK PXVW EH UHVSHFWHG FRQFHUQLQJ WKH ´FRQIHU�
HQFH PRQLWRU ;µ VLJQDOV DQG WKH ´1���µ VLJQDOV� ,Q
SULQFLSOH� WKHVH VLJQDOV VKRXOG EH V\QFKURQRXV WR
HQVXUH WKDW ZRUGV DUH QRW ORVW RU UHSHDWHG ZKHQ
VZLWFKLQJ EHWZHHQ WKHVH VLJQDOV DW WKH 96$7�
+RZHYHU LQ SUDFWLFH WKH ´FRQIHUHQFH PRQLWRU ;µ
VLJQDOV PXVW EH GHOD\HG E\ D IHZ PLOOLVHFRQGV
ZLWK UHVSHFW WR WKH ´1���µ VLJQDOV� 7KLV HQDEOHV WKH
96$7V WR VZLWFK WKHLU ´1���µ VLJQDO WR WKH OLVWHQ
VLGH RI WKH ���ZLUH FRQQHFWLRQ EHIRUH WKH 96$7��
WR��KXE PRGXODWLRQ DUULYHV EDFN IURP WKH KXE LQ
WKH ´FRQIHUHQFHPRQLWRU;µ VLJQDO� ,I WKLV UHTXLUH�
PHQW ZHUH QRW UHVSHFWHG� WKH 96$7 SDUWLFLSDQW
ZRXOG KHDU DQ DQQR\LQJ EXUVW RI KLV RZQ VSHHFK
FRPLQJ EDFN KDOI��D��VHFRQG DIWHU VWDUWLQJ WR
VSHDN�

7KH ´FRQIHUHQFH PRQLWRU $� %� &� 'µ VLJQDOV
EORFN IRXU VDWHOOLWH FKDQQHOV DQG HDFK DFWLYDWHG
96$7�KXE GXSOH[ FRQQHFWLRQ EORFNV WZR VDWHOOLWH
FKDQQHOV� (YHQ LI� E\ FKDQFH� WKHUH LV DQ RYHUODS�
SLQJ FRQYHUVDWLRQ EHWZHHQ WZR 96$7V LQ SURJ�
UHVV VLPXOWDQHRXVO\ LQ DOO IRXU FRQIHUHQFH JURXSV�
WKH WRWDO QXPEHU RI VDWHOOLWH FKDQQHOV RFFXSLHG LV
RQO\ ��� 7KH QRUPDO WUDIILF VLWXDWLRQ ZRXOG DFWL�
YDWH RQO\ � RU � VDWHOOLWH FKDQQHOV�

7KH UHTXLUHG VDWHOOLWH EDQGZLGWK LV DERXW ���
0+] IRU D ����FKDQQHO����JURXS FRQIHUHQFH V\V�
WHP XVLQJ 436. PRGXODWLRQ DQG KDYLQJ IRUZDUG
HUURU FRUUHFWLRQ �)(&� ZLWK FRGH��UDWH ���� 7KLV
EDQGZLGWK FDQ HDVLO\ EH DFFRPPRGDWHG ZLWKLQ
WKH OHDVHG (%8 VDWHOOLWH WUDQVSRQGHUV RI (XWHOVDW
,,�)��

1HYHUWKHOHVV� WKHUH LV RQH UHPDLQLQJ SUREOHP
ZLWK WKH ´(OHJDQW +RUVHOHVV &DUULDJHµ� QDPHO\
WKDW WKH KRUVH KDV D ELW LQ LWV PRXWK� VR ZKHQ \RX
HOLPLQDWH WKH KRUVH \RX ORVH RQH ELW ���

�� 'DWD FRPPXQLFDWLRQV

)XWXUH GDWD FRPPXQLFDWLRQV UHTXLUHPHQWV FDQ EH
DGGHG WR WKH 96$7 V\VWHP XVLQJ VWDQGDUG RII��
WKH��VKHOI XQLWV� RQFH WKH UHTXLUHPHQWV KDYH EHHQ
GHILQHG� $V D SUHOLPLQDU\ SURSRVDO� WKH DXWKRU
KDV VXJJHVWHG KDYLQJ D �� NELW�V ´EURDGFDVWµ VLJ�
QDO IURP WKH KXE� LQFRUSRUDWLQJ JOREDO DGGUHVVLQJ

%ULDQ )ORZHUV VWXGLHG HQJLQHHULQJ DW WKH

8QLYHUVLW\ RI 6RXWKDPSWRQ� ,Q ����� DIWHU

VHUYLQJ IRU WZR \HDUV LQ WKH 5R\DO $LU )RUFH�

KH MRLQHG %%& 7HOHYLVLRQ 1HZV� DQG LQ ����

KH ZDV GHWDFKHG WR WKH (XURYLVLRQ &RQWURO

&HQWUH LQ %UXVVHOV� +H KDV ZRUNHG DW DOO

OHYHOV RI UHVSRQVLELOLW\ DW WKH (9& �� WHFKQL�

FLDQ� VXSHUYLVRU� HQJLQHHU��LQ��FKDUJH DQG

SURMHFW HQJLQHHU IRU WKH QHZ (9& LQ *HQHYD�

0U� )ORZHUV QRZ ZRUNV LQ WKH 7UDQVPLVVLRQ

7HFKQRORJ\ VHFWRU RI WKH (%8 7HFKQLFDO

'HSDUWPHQW�
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RU LQGLYLGXDO VODYH��VWDWLRQ DGGUHVVHV� SOXV GXSOH[
������NELW�V VODYH��WR��KXE FRQQHFWLRQV DYDLODEOH
´RQ GHPDQGµ� ZLWK D PD[LPXP RI HLJKW VLPXOWD�
QHRXV GXSOH[ FRQQHFWLRQV�

7KHVH GDWD FKDQQHOV FRXOG EH XVHG IRU YDULRXV
IXQFWLRQV ZLWKLQ WKH IRUHVHHQ ´(XURYLVLRQ 1HW�
ZRUN0DQDJHPHQW 6\VWHP �(106�µ�� ([DPSOHV
LQFOXGH�

�� GLVWULEXWLRQ RI WUDQVPLVVLRQ SODQQLQJ V\QSRVHV
WR (%8 0HPEHU VHUYLFHV �WKHUHE\ HFRQRPLV�
LQJ RQ SXEOLF WHOH[ VHUYLFH FRVWV��

�� DFFHVV IRU (%8 0HPEHUV WR WKH (XURYLVLRQ
7UDQVPLVVLRQ 3ODQQLQJ 3URFHGXUHV �733�
FRPSXWHU��

�� GLVWULEXWLRQ RI FRQGLWLRQDO��DFFHVV DXWKRUL]D�
WLRQV WR &1&7V� IRU XVH LQ FRQMXQFWLRQ ZLWK WKH
VFUDPEOLQJ IDFLOLWLHV RI GLJLWDO YLGHR DQG�RU
DXGLR FRGHFV�

�� 6HH SDJH �� RI WKLV LVVXH RI (%8 7HFKQLFDO

5HYLHZ�

�� 6HH SDJH �� RI WKLV LVVXH RI (%8 7HFKQLFDO

5HYLHZ�

�� GLVWULEXWLRQ RI QHWZRUN XVHU LQIRUPDWLRQ� LQ DQ
HOHFWURQLF IRUP RI WKH SUHVHQW��GD\ (XURYLVLRQ
&RGH RI 3UDFWLFH�

�� &RQFOXVLRQV

7KH (%8 LV SUHVHQWO\ HYDOXDWLQJ RIIHUV IURP IRXU
PDQXIDFWXUHUV WR SURYLGH D 96$7 V\VWHP IRU WKH
QHZV FRQIHUHQFH DQG IRU WKH GDWD FRPPXQLFD�
WLRQV IDFLOLWLHV� %RWK WKH ´(OHJDQWµ V\VWHP
�6HFWLRQ ����� DQG WKH ´(OHJDQW +RUVHOHVV
&DUULDJHµ �6HFWLRQ ����� KDYH EHHQ SURSRVHG�

,PSOHPHQWDWLRQ RI WKH FKRVHQ V\VWHP ZLOO UHGXFH
WKH FRVW RI WKH QHZV FRQIHUHQFH DQG PHVVDJH GLV�
WULEXWLRQ E\ DERXW ���� ZKLOVW HQVXULQJ EHWWHU
YRLFH TXDOLW\ DQG LPSURYHG UHOLDELOLW\�

$W WKH WLPH RI JRLQJ WR SUHVV� WKH ´(OHJDQWµ V\V�
WHP LV WKH FOHDU IDYRXULWH� GXH WR LWV HFRQRPLFDO
VDWHOOLWH EDQGZLGWK UHTXLUHPHQW� LWV VLQJOH��KRS
GHOD\� DQG LWV XQUHVWULFWHG QXPEHU RI96$7 WHUPL�
QDOV� ,Q IDFW� WKH DGYDQWDJHV RI WKLV VROXWLRQ DUH
VXFK WKDW IXUWKHU ZRUN RQ WKH ´+RUVHOHVV &DU�
ULDJHµ DQG WKH ´(OHJDQW +RUVHOHVV &DUULDJHµ FDQ
QRZ EH UHJDUGHG DV IORJJLQJ D GHDG KRUVH�


