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.H\ LVVXHV LQ +'79�$79 V\VWHPV

-� )RUUHVW �17/�

�� ,QWURGXFWLRQ

7KH SDVW IHZ GHFDGHV KDYH VHHQ HQRUPRXV SURJ�
UHVV LQ QHZ WHFKQRORJ\� LQWURGXFHG DW DQ HYHU��
LQFUHDVLQJ SDFH� )LJ�� LOOXVWUDWHV WKLV E\ UHIHUHQFH
WR VRPH RI WKHPRUH VLJQLILFDQWPLOHVWRQHV IRU WHOH�
YLVLRQ YLHZHUV�

7KH DGYHQW RI VDWHOOLWH WUDQVPLVVLRQ KDVPHDQW WKDW
WHOHYLVLRQ UHFHSWLRQ LQ VRPH IRUP LV QRZ SRVVLEOH
YLUWXDOO\ ZRUOG��ZLGH� &DEOH GHOLYHU\ V\VWHPV LQ
PRUHSRSXODWHGDUHDVKDYHEURXJKWYDVW LQFUHDVH LQ
WKH QXPEHU RI FKDQQHOV DYDLODEOH WR WKH YLHZHU�
'HVSLWH WKLV SURJUHVV� WKH HYROXWLRQ RI WHOHYLVLRQ
EURDGFDVWLQJ WHFKQRORJ\ KDV VWLOO EHHQ FRQVWUDLQHG
E\ DYHU\ LPSRUWDQW FKDUDFWHULVWLF RI WKHEURDGFDVW�
LQJ SURFHVV� EURDGFDVWLQJ UHTXLUHV DOO UHFHLYHUV�
QHZ DQG ROG� LQ WKH DUHD RI FRYHUDJH WR EH FRPSDW�
LEOH DV UHJDUGV WKH UHFHSWLRQ DQG SURFHVVLQJ RI WKH
EURDGFDVWLQJ VLJQDOV� LW LV D SURFHVV LQZKLFK E\ IDU
WKH GRPLQDQW LQYHVWPHQW LQ WKH EURDGFDVW FKDLQ LV
PDGH E\ WKH SXEOLF SHUVRQDOO\ DQG LV XQGHU WKHLU
FRQWURO� 7KH WHOHYLVLRQ UHFHLYHU LV VWLOO D VLJQLILFDQW
LQYHVWPHQW IRU PDQ\ KRPHV DQG RQH WKDW LV H[�
SHFWHG WR SURYLGH JRRG VHUYLFH IRU PDQ\ \HDUV
ZLWKRXW REYLRXV REVROHVFHQFH� 7KH H[SHFWHG OLIH
RI D WHOHYLVLRQ UHFHLYHU LV DW OHDVW WHQ \HDUV� DO�
WKRXJK WKH SXUFKDVH LQWHUYDO PD\ QRZ EH FORVHU WR

,I EURDGFDVWHUV FDQ ILQG FRPPHUFLDO
RU RWKHU MXVWLILFDWLRQ IRU EUHDNLQJ
DZD\ IURP WKH FRQVWUDLQWV LPSRVHG
E\ FRPSDWLELOLW\ ZLWK WKH H[LVWLQJ
DQDORJXH UHFHLYHU EDVH� GLJLWDO
WHFKQRORJLHV RIIHU PDQ\ LQWHUHVWLQJ
SRVVLELOLWLHV IRU QHZ VHUYLFHV ZKLFK
PD\ �� RU PD\ QRW �� LQFOXGH +'79�

5HVHDUFK LV LQ SURJUHVV LQ WZR
SURMHFWV� 6SHFWUH DQG +'��'LYLQH�
ZKLFK ERWK GUDZ RQ GLJLWDO HPLVVLRQ
WHFKQLTXHV GHYHORSHG LQLWLDOO\ IRU
'LJLWDO $XGLR %URDGFDVWLQJ� 7KH\
ZLOO RIIHU UXJJHG HPLVVLRQ LQ WKH
SUHVHQFH RI PXOWLSDWK SURSDJDWLRQ�
DGDSWDELOLW\ DOORZLQJ FRQWURO RYHU
LQWHUIHUHQFH WR DQG IURP
FRQYHQWLRQDO WHOHYLVLRQ VHUYLFHV LQ
WKH VDPH IUHTXHQF\ EDQG� DQG
IOH[LELOLW\ LQ WHUPV RI WKH SURJUDPPH
VLJQDOV FRQYH\HG�

3DVW H[SHULHQFH �� HVSHFLDOO\ LQ
UHODWLRQ WR WKH DQDORJXH HQKDQFHG
V\VWHPV �� KLJKOLJKWV WKH LPSRUWDQFH
RI WKH WLPHO\ HVWDEOLVKPHQW RI D
VWDQGDUG IRU GLJLWDO WHUUHVWULDO
WHOHYLVLRQ� SUHIHUDEO\ RQ D
ZRUOG��ZLGH EDVLV� 3DSHU GHOLYHUHG E\ WKH

DXWKRU DW 1$% +'79
:RUOG� /DV 9HJDV� $SULO
�����
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&RORXU

9LGHR FDVVHWWH UHFRUGHUV

7HOHWH[W

5HPRWH FRQWURO

'LJLWDO VWHUHR VRXQG

6DWHOOLWH UHFHLYHUV
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ILYH \HDUV EHFDXVH D ODUJH SURSRUWLRQ RI KRPHV DUH
LQFUHDVLQJ WKH QXPEHU RI UHFHLYHUV LQ WKH KRPH�
7KH UHFHLYHU EDVH DQG LWV OLIHWLPH DUH WKHUHIRUH WKH
PDMRU FRQVWUDLQLQJ IDFWRUV LQ WKH LQWURGXFWLRQ RI
QHZ WHFKQRORJ\�

$ PDMRU WHFKQRORJ\ FKDQJH LQ D EURDGFDVW WUDQV�
PLVVLRQ VHUYLFH LV ORQJ DQG FRVWO\� 7KH FKDQJH
IURP9+)�����OLQHPRQRFKURPH WUDQVPLVVLRQV WR
8+)�����OLQH FRORXU WUDQVPLVVLRQV LQ WKH8.WRRN
VRPH �� \HDUV� 6LPXOFDVWLQJ RI H[LVWLQJ VHUYLFHV
ZDV SURYLGHG WR DYRLG GLVDGYDQWDJLQJ YLHZHUV�
ZKLOH DW WKH VDPH WLPH QHZ DWWUDFWLYH SURJUDPPH
VHUYLFHV RQ WKH 8+) WUDQVPLVVLRQV ZHUH LQFOXGHG
WR HQFRXUDJH YLHZHUV WR LQYHVW LQ UHSODFHPHQW UH�
FHLYHUV�

7R JDLQ LQVLJKW LQWR WKH NH\ LVVXHV UHODWHG WR WKH
LQWURGXFWLRQ RI QHZ V\VWHPV VXFK DV KLJK��GHILQL�
WLRQ RU DGYDQFHG WHOHYLVLRQ� LW LV XVHIXO WR ORRNEDFN
DW WKH LQWURGXFWLRQRIQHZEURDGFDVWLQJ WHFKQRORJ\
LQ (XURSH LQ UHFHQW \HDUV� &HUWDLQ OHVVRQV PD\ EH
OHDUQHG�

���� (YROXWLRQDU\ FKDQJH

7KH PRVW UHFHQW HYROXWLRQDU\ FKDQJH LQ VRPH (X�
URSHDQ FRXQWULHV KDV EHHQ WKH LQWURGXFWLRQ RI 1,�
&$0 VWHUHR VRXQG WR WKH WHOHYLVLRQ EURDGFDVW VLJ�
QDO� 7KH 3$/ VLJQDO IRUPDW LV VXFK WKDW
WZR��FKDQQHO GLJLWDO VRXQG FRXOG EH DGGHGZLWKRXW
DIIHFWLQJ LQ DQ\ ZD\ WKH UHFHSWLRQ RI WKH H[LVWLQJ
PRQR VLJQDO RQ FXUUHQW UHFHLYHUV� 7KH UHVXOW RI WKH
SURFHVV LQ WKH8.KDV EHHQ DZHOO��PDQDJHG WUDQVL�
WLRQ RYHU D SHULRG RI VHYHUDO \HDUV LQ ZKLFK WUDQV�
PLWWHUV ZHUH PRGLILHG WR FDUU\ WKH VLJQDO� EURDG�
FDVWHUV JUDGXDOO\ LQFUHDVHG WKH DPRXQW RI
SURJUDPPH PDWHULDO ZLWK VWHUHR VRXQG� DQG WKH
VDOHV RI1,&$0 WHOHYLVLRQ UHFHLYHUV DQG9&5V LQ�
FUHDVHG� 7KH PDMRU GULYLQJ IRUFH KDV FRPH IURP
WKH FRQVXPHU HOHFWURQLFV PDQXIDFWXUHUV� EXW DV�

VLVWHG LPSRUWDQWO\ E\ WKH IDFW WKDW WKHZKROH EURDG�
FDVW FKDLQ ZDV XQGHU WKH FRQWURO RI D XQLILHG ERG\
�HJ WKH%%&RU ,%$ LQ WKH8.� DQGE\ FHUWDLQ UHJX�
ODWRU\ SUHVVXUHV RQ SURJUDPPH VXSSOLHUV WR SUR�
YLGH VWHUHR VRXQG SURJUDPPLQJ� WKLV JDYH
PDQXIDFWXUHUV FRQILGHQFH WKDW D PDUNHW IRU VHWV
ZRXOG EH IRUWKFRPLQJ� 7KHUHZHUH QR FRPPHUFLDO
UHDVRQV IRU EURDGFDVWHUV WR SUHVV IRU UDSLG
LQWURGXFWLRQ RI VWHUHR VRXQG VLQFH WKH SURFHVV LQ�
YROYHGFRVW UDWKHU WKDQQHZUHYHQXHDQG WKHUHZHUH
QR YHU\ REYLRXV FRPSHWLWLYH IRUFHV WR WKUHDWHQ
PDUNHW VKDUH LI VWHUHR VRXQG ZHUH QRW LQWURGXFHG�
7KXV� WKH LQWURGXFWLRQ RI WKLV QHZ WHFKQRORJ\ KDV
EHHQSURFHHGLQJ WR D ODUJH H[WHQW RQ WKH VDPH WLPH�
VFDOH DV WKDW RI URXWLQH WUDQVPLWWHU UH��HQJLQHHULQJ
DQG QRUPDO GRPHVWLF UHFHLYHU UHSODFHPHQW�

���� 1RQ�HYROXWLRQDU\ FKDQJH

7KH PDMRU QRQ��HYROXWLRQDU\ FKDQJH KDV EHHQ WKH
LQWURGXFWLRQ RI VDWHOOLWH��EDVHG WUDQVPLVVLRQ V\V�
WHPV >�@� 7KH OLPLWDWLRQV RQ VSHFWUXP DYDLODELOLW\
IRU WHUUHVWULDO WUDQVPLVVLRQV KDYH IRU VRPH WLPH
SODFHG D UHVWULFWLRQ RQ IXUWKHU H[SDQVLRQ RI WKH
UDQJH RI SURJUDPPH VHUYLFHV� W\SLFDOO\ OLPLWHG WR
DERXW IRXU FKDQQHOV LQ PRVW (XURSHDQ FRXQWULHV�
:KHQ WKH IHDVLELOLW\ RI VDWHOOLWH GHOLYHU\ RI SUR�
JUDPPHV GLUHFW WR WKH KRPH ZDV GHPRQVWUDWHG� D
FRPSOHWH V\VWHP RI QHZ FKDQQHOV ZDV SODQQHG�
7KH :$5& �� FRQIHUHQFH DOORFDWHG VSHFWUXP IRU
WKH VDWHOOLWH FKDQQHOV LQ (XURSH RQ WKH YHU\ GHPR�
FUDWLF EDVLV RI ILYH FKDQQHOV SHU FRXQWU\ �IRU HYHQ
WKH PRVW WLQ\ FRXQWULHV�� UHJDUGOHVV RI QHHG DQG
ZLWK QR YLHZ RYHUDOO RI KRZ FKDQQHOV ZRXOG EH
XVHG RU WKH PDUNHW IRU WKHP� ,W ZDV WHQ \HDUV DIWHU
WKH ���� :$5& &RQIHUHQFH EHIRUH WKH FKDOOHQJH
RI SURYLGLQJ D ILYH��FKDQQHO GLUHFW��WR��KRPH VDWHO�
OLWH VHUYLFHZDV WDNHQXSE\%ULWLVK6DWHOOLWH%URDG�
FDVWLQJ �%6%�� D QHZSULYDWH YHQWXUH RUJDQLVDWLRQ�

%\ FRQWUDVW ZLWK WKH UDWKHU SULPLWLYH EXVLQHVV
WKLQNLQJEHKLQG WKH ODXQFKLQJRIQHZFKDQQHOV� WKH

)LJXUH �
0LOHVWRQHV LQ 8QLWHG
.LQJGRP WHOHYLVLRQ

WHFKQRORJ\
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WHFKQRORJLFDO SODQQLQJ ZDV KLJKO\ UHILQHG� (YHQ
DV HDUO\ DV ���� LWZDV UHDOLVHG E\ VRPH WKDW WKH IX�
WXUH ZRXOG EH RQH RI GLJLWDO WUDQVPLVVLRQ� $ QHZ
WUDQVPLVVLRQ IRUPDW IRU VDWHOOLWH EURDGFDVWLQJ VHU�
YLFHV� NQRZQ DV 0$&� ZDV GHYHORSHG� 'LJLWDO
WHFKQRORJ\ DW WKDW WLPH FRXOG QRW SURFHVV WKH YLGHR
VLJQDO FRPSRQHQWV� VR RQO\ WKH VRXQG DQG GDWD
VWUHDPZDV HQFRGHG LQ GLJLWDO IRUP� 7KH FRPSOHWH
VRXQGDQGYLVLRQ VLJQDOZDVKRZHYHU SXW LQ D WLPH��
GLYLVLRQ PXOWLSOH[ VR WKH YLGHR FRPSRQHQWV FRXOG
HDVLO\ DW D ODWHU VWDJH EH PDGH GLJLWDO� (YROXWLRQ WR
ZLGHVFUHHQ IRUPDW DQG +'79 ZDV DOUHDG\ IRUH�
VHHQ DQG DOORZHG IRU LQ WKH VSHFLILFDWLRQ�

6DGO\� WKH FRQVXPHU HOHFWURQLFV LQGXVWU\ DW WKDW
VWDJH KDG OLWWOH FRQILGHQFH LQ WKH '%6 YHQWXUH DQG
LQ WKH HDUO\ VWDJHV SXW LQDGHTXDWH UHVRXUFHV LQWR
EULQJLQJ WKH WHFKQRORJ\ WR PDUNHW� $Q LPSRUWDQW
IDFWRU LQ WKH ODFN RI FRQILGHQFH ZDV WKH EDWWOH RYHU
VWDQGDUGV�&��0$&KDGEHHQ DJUHHGE\���� DV WKH
(XURSHDQ VWDQGDUG IRU '%6� EXW WKHUH ZDV DW WKH
WLPH RI WKLV VWDQGDUGLVDWLRQ QR LGHQWLILHG PDUNHW
IRU'%6VHUYLFHV� 7HFKQRORJ\DQGPDUNHW WKLQNLQJ
WKHQ HYROYHG� OHDGLQJ WR WKH GHYHORSPHQW RI
'���0$&�FRPSDWLEOHZLWK FDEOH V\VWHPV� EXW VDF�
ULILFLQJ SHUIRUPDQFH� DQG WKHQ DOVR '��0$&�
ZKLFK ZDV D FRPSURPLVH VROXWLRQ� 7KH LQGXVWU\
SUHYDULFDWHG� ZDQWLQJ WR ZDLW IRU WKH UHVROXWLRQ RI
D VLQJOH VWDQGDUG�

$ YDULHW\ RI GHOD\V� SUREOHPVZLWK VLQJOH��VRXUFHG
VHPLFRQGXFWRU FKLSV DQG RUJDQLVDWLRQDO SUREOHPV
IRU %6% RFFXUUHG WKURXJKRXW WKLV WLPH� &ULWLFLVP
RI WKH QHZ WHFKQRORJ\ ZDV DOVR ODXQFKHG E\ WKH
PHGLD LQ JHQHUDO DQG E\ H[LVWLQJ EURDGFDVWHUVZKR
VDZ D FRQVLGHUDEOH WKUHDW LQ %6% LWVHOI DQG LQ WKH
FDSDELOLW\ LW KDG WR ODXQFKZLGH��VFUHHQ DQG KLJKHU
GHILQLWLRQ VHUYLFHV LQ WKH IXWXUH�%6%·V ODXQFKGDWH
ZDV RQH \HDU ODWH DQG DOWKRXJK WKH WHFKQRORJ\ZDV
WKHQ YHU\ VXFFHVVIXO DQG SURJUDPPLQJ RI JRRG
TXDOLW\� FRPSHWLWLRQ IURP VHUYLFHV RQ WHOHFRPPX�
QLFDWLRQ VDWHOOLWHV VXFK DV$VWUD XVLQJ H[LVWLQJ3$/
WHFKQRORJ\ KDG EHFRPH HVWDEOLVKHG� 7KH PDUNHW
ZDV LQDGHTXDWH IRU WZR VDWHOOLWH��EDVHG VHUYLFHV
DQG WKH LQHYLWDEOH PHUJHU RI %6% DQG 6N\ 7HOHYL�
VLRQ RFFXUUHG LQ ����� 6N\ EHFDPH WKH GRPLQDQW
SDUWQHU ZLWK LWV ODUJHU LQVWDOOHG EDVH RI GLVKHV DQG
XVH RI D ����FKDQQHO VDWHOOLWH� JLYLQJ JUHDWHU SRWHQ�
WLDO IRU FKDQQHO FKRLFH DQG DOVR (XURSHDQ FRYHU�
DJH� EXW ZLWK WKH VDG FRQVHTXHQFH WKDW WKH ROGHU
3$/ WHFKQRORJ\ZDV UHWDLQHG IRU WKHPHUJHGHQWHU�
SULVH�

0$& LV VWLOO WKH RQO\ DYDLODEOH V\VWHP LQ WKHZRUOG
WKDW RIIHUV FRPSDWLEOH ��� DQG ���� HQKDQFHG RU
KLJK��GHILQLWLRQ VHUYLFHV E\ VDWHOOLWH� ,W PD\ \HW
ILQG VRPH VXFFHVV� KRZHYHU� WKURXJK WKH LQFUHDV�

LQJ QXPEHU RI '���0$& VHUYLFHV LQ (XURSH DQG
WKH SURPRWLRQDO HIIRUWV RQ +'��0$&�

���� /HVVRQV IRU WKH IXWXUH

7KHUH DUH XVHIXO OHVVRQV WREH OHDUQHG IURP WKLVKLV�
WRU\�

�� 1HZ WHFKQRORJ\ ZLOO EH PRUH GLIILFXOW WR
LQWURGXFH LI LW GRHV QRW SURYLGH UHDVRQDEO\ EDO�
DQFHG RSSRUWXQLW\ WR WKH PDMRULW\ RI WKRVH DO�
UHDG\ LQ WKH PDUNHW� $ QHZ VHUYLFH LI EDVHG RQ
QHZ WHFKQRORJ\� RXWVLGH WKH YHUWLFDOO\ LQWH�
JUDWHGEURDGFDVWLQJRUJDQLVDWLRQDO VWUXFWXUHVRI
WKH SDVW� ZLOO IDFH HQRUPRXV IXQGLQJ DQG VWDUW��
XS FKDOOHQJHV�

�� 7KH FRQVXPHU HOHFWURQLFV LQGXVWU\� DOWKRXJK DO�
ZD\V HQWKXVLDVWLF DW WKH UHVHDUFK VWDJH DERXW
QHZ WHFKQRORJ\DQG WKHSRVVLELOLW\RIQHZSURG�
XFWV� PXVW EH DGHTXDWHO\ FRQYLQFHG WKDW WKHUH LV
D EXVLQHVV FDVH IRU WKH SURJUDPPH VHUYLFHV XV�
LQJ QHZ WHFKQRORJ\ RU V\VWHPV� LI QRW� WKH\ ZLOO
QRW PDNH WKH PDMRU LQYHVWPHQW DW WKH FULWLFDO
SRLQW WR EULQJ GHYHORSPHQW KDUGZDUH LQWR SUR�
GXFWLRQ�

�� 7KH FRQVXPHU HOHFWURQLFV LQGXVWU\ ZLOO QRW
ZLVK WR LQYHVW LQ SURGXFWLRQ ZKLOH D WHFKQRORJ\
LV VWLOO LQ D UDSLGO\��HYROYLQJ SKDVH DQG EHIRUH
FOHDUO\��GHILQHG VWDQGDUGV DUH DJUHHG�

�� $ WHFKQLFDO VWDQGDUGPDGH DQ\ VLJQLILFDQW SHUL�
RG RI WLPH EHIRUH WKH PDUNHW LV UHDG\ IRU WKH
LQWURGXFWLRQ RI D V\VWHP ZLOO FUHDWH FRQIXVLRQ�
7HFKQRORJ\ ZLOO HYROYH LQ WKH SHULRG EHWZHHQ
VWDQGDUGLVDWLRQ DQG LPSOHPHQWDWLRQ� EULQJLQJ
XQFRQWUROOHG DQG LQFUHDVLQJ SUHVVXUHV WR EUHDN
DZD\ IURP WKH VWDQGDUG�

�� .H\ LVVXHV IRU GLJLWDO
+'79�$79

7KH NH\ LVVXHV VWHP ILUVW IURP WKH QHHG WR XQGHU�
VWDQG WKH PDUNHW IRU QHZ VHUYLFHV DQG DQ\
FRQVWUDLQWV IDFHG E\ WKH QHZ V\VWHP� 7KLV FDQ WKHQ
OHDG WR VHUYLFH GHILQLWLRQ DQG GHWDLOHG V\VWHP GH�
VLJQ� WKH ODWWHU KDYLQJ WKH YHU\ GLIILFXOW FKDOOHQJH
RI QHHGLQJ WR WDNH DFFRXQW� LQ DQ HYROXWLRQDU\ZD\�
RI WKH QH[W WZHQW\ RU WKLUW\ \HDUV· FKDQJH LQ GLJLWDO
WHFKQRORJ\ DQG DVVRFLDWHG VRIWZDUH�

���� 7KH PDUNHW IRU +'79�$79
V\VWHPV

7KH LGHQWLILFDWLRQ RI WKHPDUNHW LV WKH FHQWUDO LVVXH
ZKLFK DSSOLHV WR WKHVH V\VWHPV� ZKHWKHU DQDORJXH
RU GLJLWDO� ,W LV DOVR WKH LVVXH ZKLFK LV FUHDWLQJ WKH
PRVW GLIILFXOW\�
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7KHPRGHUQ3$/ WHOHYLVLRQ UHFHLYHU QRZDYDLODEOH
LQ PXFK RI WKH (XURSHDQ HQYLURQPHQW� ZKHQ IHG
ZLWK SURJUDPPH PDWHULDO RULJLQDWHG DQG HGLWHG LQ
FRPSRQHQW IRUPDW� SURGXFHV DQ H[FHOOHQW SLFWXUH
DQG DFFRPSDQ\LQJ VWHUHR VRXQG RI FRPSDFW GLVN
TXDOLW\� 7KH OLPLWLQJ IDFWRU WR LQFUHDVHG SHUIRU�
PDQFH LV QRZ WKH WUDQVPLVVLRQ SDWK� ERWK DV UH�
JDUGV LWV EDQGZLGWK� VHW E\ LQWHUQDWLRQDOO\��DJUHHG
FKDQQHO VSDFLQJ� DQG LWV VXVFHSWLELOLW\ WRPXOWLSDWK
HIIHFWV SURGXFLQJ ´JKRVWLQJµ� +RZHYHU� IRU UH�
FHLYHUV RI DURXQG WKH ����LQFK VFUHHQ VL]H RU OHVV�
W\SLFDO RI WKH GRPHVWLF HQYLURQPHQW� +'79 LWVHOI
ZRXOG \LHOG UHODWLYHO\ VPDOO EHQHILWV �� D VOLJKW LQ�
FUHDVH LQ SLFWXUH TXDOLW\ DQG D ZLGH��VFUHHQ IRUPDW
DOORZLQJPRUHFRPSOHWH UHQGLWLRQRIPRYLHV�8QWLO
QHZGLVSOD\ WHFKQRORJ\ HLWKHU RI IODW VFUHHQRU SUR�
MHFWLRQ W\SH DUULYHV� UHFHLYHUV ODUJHU WKDQ ����LQFK
DUH WRRFXPEHUVRPHIRUPDQ\KRPHV� WKXVGHQ\LQJ
WR WKH GRPHVWLF HQYLURQPHQW WKH REYLRXV EHQHILWV
+'79KDVZLWK ODUJH VFUHHQV� ,W VKRXOG EH UHPHP�
EHUHG DOVR WKDWPXFK YLHZLQJ DW SUHVHQW LV RI SUHUH�
FRUGHG RU VHOI��UHFRUGHG WDSHV� ZKLFK GR QRW HYHQ
FRPH FORVH WR XWLOLVLQJ WKH IXOO YLVLRQ DQG VRXQG
TXDOLW\ FDSDELOLW\ RI WKH PRGHUQ UHFHLYHU� 0DQ\
VWXGLHV KDYH VKRZQ WKDW WKH SXEOLF DUH ZLOOLQJ WR
SD\ RQO\ D VPDOO SUHPLXP RQ WKH FRVW RI D WHOHYL�
VLRQ VHW WR KDYH WKH IHDWXUHV FXUUHQWO\ RIIHUHG E\
+'79>�@�$V UHJDUGV WKH YLHZHU� WKHUHIRUH� LWPD\
IDLUO\ EH VDLG WKDW +'79 DW SUHVHQW LV YHU\ PXFK
WHFKQRORJ\��OHG DQG VWLOO DZDLWV D PDUNHW MXVWLILFD�
WLRQ� VXFK DVZRXOG EH REWDLQHG WKURXJK WKH FRQYH�
QLHQFH RI ODUJH��DUHD IODW��VFUHHQ WHOHYLVLRQV ZKLFK
KDQJ RQ WKH ZDOO� RU WKH DWWUDFWLRQ RI QHZ DQG H[�
FOXVLYH SURJUDPPLQJ DYDLODEOH RQO\ RQ +'79
VHUYLFHV�

%URDGFDVWHUV DQG SURGXFWLRQ KRXVHV WKHPVHOYHV�
ZKLOH VWURQJO\ FRQFHUQHG DERXW WKH FRVWV
DVVRFLDWHG ZLWK FRPSOHWH UH��HTXLSPHQW IRU
+'79� FDQ QHYHUWKHOHVV VHH D FHUWDLQ QXPEHU RI
SRWHQWLDO FRVW EHQHILWV IURP +'79 WHFKQRORJ\� ,W
LV HTXDOO\ ZHOO VXLWHG WR FUHDWH D SURGXFW IRU PRYLH
WKHDWUH DQG WHOHYLVLRQPDUNHWV� (GLWLQJ DQG VSHFLDO
HIIHFWV DUH HDVLHU DQG OHVV FRVWO\ WKDQ ZLWK ILOP�
7KH (XURSHDQ 9,6,21 ���� SURMHFW LV D PRVW LP�
SRUWDQW LQLWLDWLYH LQ JLYLQJ EURDGFDVWHUV WKH RSSRU�
WXQLW\ WR XQGHUVWDQG DQG TXDQWLI\ WKHVH DVSHFWV�

+'79 RYHU��DLU WHUUHVWULDO WUDQVPLVVLRQ� LI GLJLWDO�
KDV DOVR WKH DGGHG EHQHILW RI JUHDWHU UHOLDELOLW\ DQG
UHGXFHG FRVW DVVRFLDWHGZLWK WKH ORZ��SRZHU WUDQV�
PLVVLRQ V\VWHPVZKLFKZRXOG EH XVHG� %HVLGHV WKH
DVSHFW RI FDSLWDO FRVW� LW LV W\SLFDOO\ IRXQG� DV
VKRZQ LQ)LJ� �� WKDW WUDQVPLVVLRQ V\VWHP IDXOW OHY�
HOV DQG DVVRFLDWHG PDLQWHQDQFH FRVWV DUH VWURQJO\
UHODWHG WR SRZHU OHYHO� 3D\EDFN SHULRGV DVVRFLDWHG
ZLWK FRQYHUVLRQ IURP KLJK��SRZHU DQDORJXH WR

ORZ��SRZHU GLJLWDO WUDQVPLVVLRQ FRXOG EH VXUSULV�
LQJO\ VKRUW�

'LJLWDO WUDQVPLVVLRQ� JLYHQ DQ DSSURSULDWHO\ FKR�
VHQ PRGXODWLRQ IRUPDW DQG DFFHVV WR QRQ��VKDUHG
IUHTXHQF\ EDQGV� FRXOG DOVR JLYH PXFK EHWWHU PR�
ELOH UHFHSWLRQ IRU SRUWDEOH UHFHLYHUV DQG LQ YH�
KLFOHV �H�J� FDUV� EXVHV� WUDLQV�� WKHUHE\ LQFUHDVLQJ
SRWHQWLDO DXGLHQFHV RU YLHZLQJ KRXUV�

7KHNH\ IDFWRU LQ WKH LQWURGXFWLRQRI+'79ZLOO DO�
PRVW FHUWDLQO\ EH FRPSHWLWLRQ UDWKHU WKDQ LWV LQWULQ�
VLF FRQVXPHU DSSHDO� $V FDQ EH VHHQ� WKHUH LV UHOD�
WLYHO\ ZHDN MXVWLILFDWLRQ IRU WKH H[LVWLQJ
EURDGFDVWHUV WR PRYH WR WKLV WHFKQRORJ\� 1HZ HQ�
WUDQWV WR WKH EURDGFDVW EXVLQHVV� LI XVLQJ WHUUHVWULDO
WUDQVPLVVLRQ� DUH FRQVWUDLQHG WR XVH FXUUHQW WUDQV�
PLVVLRQ V\VWHPV LI WKH\ ZLVK WR DFFHVV WKH H[LVWLQJ
EDVH RI UHFHLYHUV� 7R JHQHUDWH DGHTXDWH UHYHQXH WR
VHUYLFH VWDUW��XS FRVWV RWKHUZLVH LV YHU\ GLIILFXOW�
1HZ HQWUDQWV XVLQJ VDWHOOLWH WUDQVPLVVLRQ DUH QRW
VR FRQVWUDLQHG VLQFH QHZ HTXLSPHQW LV UHTXLUHG DW
WKH YLHZHUV· SUHPLVHV LQ DQ\ FDVH DQG WKH\ PXVW
RYHUFRPH WKH KXUGOH RI FUHDWLQJ D QHZ DXGLHQFH
EDVH� &DEOH EURDGFDVWHUV KDYH D IXUWKHU GLIIHUHQFH
LQ WKDW WKH\ KDYH FRQWURO RYHU WKH ZKROH WUDQVPLV�
VLRQSDWK WR WKHKRPH LQ WKHLU DUHDRIRSHUDWLRQV DQG
FDQ WKHUHIRUH PRUH TXLFNO\ DQG HDVLO\ PRGLI\ DQG
XSJUDGH WKH WUDQVPLVVLRQ V\VWHP WR QHZ VWDQGDUGV
VXFK DV +'79 LI GHVLUHG� +RZHYHU� VDWHOOLWH DQG
FDEOH EURDGFDVWHUV DUH VKRZLQJ JUHDWHU LQWHUHVW LQ
SURYLGLQJ PRUH FKDQQHOV DQG YLGHR��RQ��GHPDQG
VHUYLFHV WKDQ LQ +'79 DW SUHVHQW�

7KHPDLQ FRPSHWLWLYH WKUHDW WR H[LVWLQJ EURDGFDVW�
HUV FRXOG FRPH IURP WKH LQWURGXFWLRQ RI SUH��UH�
FRUGHG+'79PDWHULDOZKLFKZDV DOVR FRPSDWLEOH
ZLWK FRPSXWHU JUDSKLFV� LQWHUDFWLYH WHOHYLVLRQ DQG
PXOWL��PHGLD ZRUNVWDWLRQV� ,Q WKH DXWKRU·V YLHZ
WKLV LV SHUKDSV WKH PRVW VLJQLILFDQW GULYLQJ IRUFH
ZKLFK ZLOO LQIOXHQFH WUDGLWLRQDO EURDGFDVWHUV�
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7UDQVPLWWHU SRZHU

)LJXUH �
7UDQVPLWWHU V\VWHP

IDXOW UDWH GHSHQGHQFH
RQ WUDQVPLWWHU SRZHU
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,W ZRXOG DSSHDU WKDW XQWLO WKH PDUNHW IRU +'79�
$79 WHFKQRORJ\ EHFRPHV PRUH FOHDUO\ GHILQHG�
WKH HPSKDVLV ZLOO EH RQ DOO EURDGFDVWHUV� ZKHWKHU
WHUUHVWULDO� VDWHOOLWH RU FDEOH� DWWHPSWLQJ WR WU\ WR
LGHQWLI\ D WHFKQRORJLFDO URXWH DQG HVWDEOLVK D SUH�
SDUHGQHVV IRU WKH LQWURGXFWLRQ RI +'79�$79� EXW
KDYLQJ OLWWOH GHVLUH WR LPSOHPHQWXQWLOPDLQWHQDQFH
RI WKHLU FRPSHWLWLYH SRVLWLRQ UHTXLUHV LW� 7KHVH
URXWHV ZLOO� DW OHDVW DW WKLV VWDJH� QRW QHFHVVDULO\ EH
FRPPRQ RQHV DQG LQ VRPH FDVHVPD\ DFWXDOO\ UHS�
UHVHQW UHWURJUDGH VWHSV�

7KH FRQVXPHU HOHFWURQLFV LQGXVWU\ PHDQZKLOH�
KDYLQJ DFKLHYHG KLJK SHQHWUDWLRQ RI 9&5V LQ
KRPHV� LV GHVSHUDWHO\ VHHNLQJ WR LQWURGXFH D QHZ
SURGXFW VXFK DV+'79RU$79�7R EH VXFFHVVIXO LQ
WKLV WKRXJK� LW QHHGV WR KDYH WKH FRPPLWPHQW RI
EURDGFDVWHUV VLQFH LW LV DFFHVV WR SURJUDPPHV UDWK�
HU WKDQ WHFKQRORJ\ LWVHOI ZKLFK LV WKH PRWLYDWLRQ
EHKLQG WKH SXUFKDVH RI QHZ FRQVXPHU HTXLSPHQW�

���� 6\VWHP FRQVWUDLQWV

0XFK WKRXJKW KDV EHHQ GHYRWHG WR ILQGLQJ ZD\V LQ
ZKLFK+'79RU$79V\VWHPVFRXOG EHHQJLQHHUHG
WR EH FRPSDWLEOH ZLWK H[LVWLQJ 3$/� 6(&$0 DQG
176&V\VWHPV�6XFKDSSURDFKHV� XVXDOO\ EDVHGRQ
SURYLGLQJ GLJLWDO DVVLVWDQFH WR LPSURYH SLFWXUH
TXDOLW\� KDYH DQ LQLWLDO DSSHDO LQ WKDW WKH\ FRXOG
DYRLG WKH QHHG WR VLPXOFDVW SURJUDPPHPDWHULDO LQ
WKH ORQJ SHULRG RI LQWURGXFWLRQ RI WKH QHZ WHFKQRO�
RJ\ DQG +'79 SURJUDPPH PDWHULDO� *KRVW FDQ�
FHOOLQJ LV D JRRG H[DPSOH RI ZKHUH DQ HQKDQFH�
PHQW WHFKQLTXH FDQ EH PRVW KHOSIXO� EXW WR WU\ WR
DFKLHYH+'79RU$79SHUIRUPDQFH E\ HQKDQFLQJ
WKLUW\��\HDU��ROG WHFKQLTXHV VXFK DV 3$/� 6(&$0
DQG 176& VHHPV IUDXJKW ZLWK GLIILFXOW\� (YHQ
SUHVHQWO\��HQYLVDJHG HQKDQFHG��3$/ DQG HQ�
KDQFHG��176& $79 V\VWHPV VHHP WR EULQJ DV

PDQ\ GLVDGYDQWDJHV IRU YLHZHUV ZLWK H[LVWLQJ VHWV
>�@ DV DGYDQWDJHV IRU WKRVH EX\LQJQHZZLGHVFUHHQ
VHWV� $ QHZ WHFKQRORJ\ FDQ EH PRUH HIIHFWLYHO\
XVHG LI IHZ FRPSURPLVHV KDYH WR EH PDGH WR SDVW
SUDFWLFHV� )XOO GLJLWDO WUDQVPLVVLRQ RIIHUV WKH RS�
SRUWXQLW\ WR PDNH D IXQGDPHQWDO VWHS IRUZDUG�

$Q LPSRUWDQW ILUVW VWHS LQ GLJLWDO +'79�$79 LV WR
GHFLGH ZKDW DUH WKH NH\ V\VWHP GHVLJQ FRQVWUDLQWV�
%HDULQJ LQ PLQG HDUOLHU FRQVLGHUDWLRQV� LW PXVW EH
DVVXPHG WKDW VLPXOFDVWLQJ RI D VLJQLILFDQW DPRXQW
RI H[LVWLQJ VHUYLFHV ZLOO EH QHFHVVDU\� ,W LV DOVR LP�
SRUWDQW WKDW WKH V\VWHP VKRXOG EH FDSDEOH RI EHLQJ
XVHG ZLWK DQ\ RI WKH FXUUHQW WUDQVPLVVLRQ PHGLD�
WKHPRVW UHVWULFWLYH EHLQJ WKH �0+]��0+] RYHU��
DLU WHUUHVWULDO FKDQQHOV DQG VRPH ROGHU FDEOH V\V�
WHPV� +RZHYHU� LW ZRXOG EH XQIRUWXQDWH LI V\VWHP
GHVLJQ ZDV IRFXVVHG H[FOXVLYHO\ RQ D �0+] RU
�0+] EDQGZLGWK FRQVWUDLQW� $ VHQVLEOH DSSURDFK
ZRXOG EH WR HQVXUH WKDW WKH V\VWHP FRXOG EH XVHG
ZLWK VXFK FKDQQHOV� EXW WKDW FRPSDWLEOH V\VWHP
YDULDQWV� PD\EH ZLWK OHVV VLJQDO SURFHVVLQJ FRP�
SOH[LW\� FRXOG EH XVHG RQ RWKHU ZLGHU EDQGZLGWK
WUDQVPLVVLRQ PHGLD�

���� 6HUYLFH GHILQLWLRQ

$ VHFRQG VWHS LV WR GHILQH FOHDUO\ZKDW VHUYLFHV DUH
WR EH FDUULHG E\ WKH QHZ WHFKQRORJ\� $OWKRXJK LW
PXVW EH DEOH WR FDUU\ +'79 RU $79 VLPXOFDVWV RI
FHUWDLQ H[LVWLQJ FKDQQHOV� LW ZRXOG EH UHVWULFWLYH WR
DVVXPH WKDW WKLV LV WKH RQO\ JRDO� -XVW DV LQ 0$&
WUDQVPLVVLRQ WKH GLJLWDO VRXQG DQG GDWD PXOWLSOH[
ZDV GHVLJQHG WR EH DEOH WR FDUU\ DQ\ FRPELQDWLRQ
RI VRXQG DQG GDWD FKDQQHOV� LQFOXGLQJ IXOO��ILHOG
GDWD� WKH GLJLWDO PXOWLSOH[ IRU WKH QHZ GLJLWDO WHOH�
YLVLRQ WUDQVPLVVLRQ V\VWHP VKRXOG HQFRPSDVV DS�
SOLFDWLRQV DFURVV WKH IXOOPXOWL��PHGLD VSHFWUXP� ,Q
WKH 8.� SDUW RI WKH XVDJH RI WKH 9%, OLQHV KDV EHHQ
JLYHQ RYHU WR EXVLQHVV DSSOLFDWLRQV DQG� E\ DQDOR�

-RKQ5�)RUUHVW WRRN KLV XQGHUJUDGXDWH GHJUHH DW&DPEULGJH8QLYHUVLW\ DQG WKHQ FDUULHG RXW UHVHDUFK
DW 2[IRUG 8QLYHUVLW\ IRU KLV GRFWRUDWH� +H WKHQ VSHQW WKH SHULRG ���������� DW 6WDQIRUG 8QLYHUVLW\�
&DOLIRUQLD� DV D UHVHDUFK DVVRFLDWH DQG OHFWXUHU� ,Q ���� KH UHWXUQHG WR WKH 8. WR WDNH XS D SRVW DW
8QLYHUVLW\ &ROOHJH� /RQGRQ� EHFRPLQJ 3URIHVVRU RI (OHFWURQLF (QJLQHHULQJ LQ ����� +LV UHVHDUFK
JURXS EXLOW XS DQ LQWHUQDWLRQDO UHSXWDWLRQ RQ QHZ WHFKQLTXHV LQ UDGDU DQG VDWHOOLWH FRPPXQLFDWLRQ V\V�
WHPV� SDUWLFXODUO\ LQYROYLQJ PLFURZDYHV DQG RSWLFV� ,Q ���� KH MRLQHG 0DUFRQL 'HIHQFH 6\VWHPV DV
7HFKQLFDO 'LUHFWRU DQG LQ ���� ZDV DSSRLQWHG 'LUHFWRU RI (QJLQHHULQJ WR WKH ,QGHSHQGHQW %URDGFDVW�
LQJ$XWKRULW\ �,%$�� 0XFKRI WKHZRUN LQ WKH ,%$ LQYROYHG WKH UHVWUXFWXULQJ RI WKH (QJLQHHULQJ'LYLVLRQ
DV D VHSDUDWH RUJDQLVDWLRQ� GLYHUVLI\LQJ LWV DFWLYLWLHV� DQG SUHSDULQJ LW IRU D PRYH WR WKH SULYDWH VHFWRU�
,Q ���� KH ZDV DSSRLQWHG &KLHI ([HFXWLYH RI WKH SULYDWLVHG FRPSDQ\� 1DWLRQDO 7UDQVFRPPXQLFDWLRQV
/WG�

,Q ���� KH ZDV HOHFWHG WR WKH 8. 5R\DO $FDGHP\ RI (QJLQHHULQJ� +H LV D )HOORZ RI WKH ,QVWLWXWLRQ RI
(OHFWULFDO (QJLQHHUV� WKH 5R\DO 7HOHYLVLRQ 6RFLHW\� WKH 5R\DO 6RFLHW\ RI $UWV DQG WKH ,QVWLWXWH RI 'LUHF�
WRUV� +H KDV DFWHG DV D FRQVXOWDQW WR WKH (XURSHDQ &RPPLVVLRQ RQ LQIRUPDWLRQ WHFKQRORJ\� +H ZDV
QRPLQDWHG&KHYDOLHU GDQV O·2UGUH GHV $UWV HW GHV /HWWUHV E\ WKH )UHQFK JRYHUQPHQW LQ ���� IRU KLV VHU�
YLFHV WR (XURSHDQ EURDGFDVWLQJ WHFKQRORJ\ GHYHORSPHQW�
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J\� VRPHRI WKH QHZGLJLWDO FKDQQHOV FRXOG EHPDGH
DYDLODEOH WR EXVLQHVV XVHUV� 7KH QHZ FKDQQHOV
VKRXOG PRUH SURSHUO\ EH WKRXJKW RI DV RQH��ZD\
FRPPXQLFDWLRQ SLSHVZKLFK KDYH WKH FDSDELOLW\ RI
YHU\ LQH[SHQVLYHZLGHEDQG VLJQDO GHOLYHU\ LQWR DOO
WKH KRPHV� EXVLQHVVHV DQG PRELOHV ZLWKLQ WKH WHU�
UHVWULDO WUDQVPLWWHU DUHD�

���� 6\VWHP DUFKLWHFWXUH

7KH FRQFHSW RI WKH EURDGFDVW FKDQQHO EHLQJ D FRP�
PXQLFDWLRQ SLSH IRFXVVHV DWWHQWLRQ RQ WKH QHHG WR
GHILQH HDUO\ D KLHUDUFK\ RI ELW UDWHV IRU WKH GLJLWDO
WUDQVSRUW VWUXFWXUH� 7KLV KDV EHHQ FRPPRQ SUDF�
WLFH LQ WHOHFRPPXQLFDWLRQV ZKHUH WKH QHHG IRU D
UDQJH RI UHODWHG ELW UDWHV LV FDXVHG E\ WKH GLIIHUHQW
FDSDFLWLHV RI WUDQVPLVVLRQ OLQNV DW WKH YDULRXV OHY�
HOV RI D QHWZRUN �HJ WUXQN� LQWHU��H[FKDQJH� DQG OR�
FDO�� 7KH FRQFHSW RI D GLJLWDO KLHUDUFK\ IRU WHOH�
FRPPXQLFDWLRQ OLQNV LV QRZ ZHOO HVWDEOLVKHG�

7KH FODVVLFDO FRPPXQLFDWLRQV V\VWHP �DQG D GLJL�
WDO EURDGFDVWLQJ V\VWHP LV QR H[FHSWLRQ� FRQVLVWV
RI DQ HQFRGHU� D PRGXODWRU� D WUDQVPLVVLRQ FKDQ�
QHO� D GHPRGXODWRU DQG D GHFRGHU �)LJ� ��� )RU D
JLYHQ DSSOLFDWLRQ� DOO WKUHH DUH VSHFLILHG WRJHWKHU�
EXW LW LV FRPPRQ LQ GLJLWDO V\VWHPV WKDW D JLYHQ
FKDQQHO FDQ FRQYH\ D UDQJH RI HQFRGHG PDWHULDO
ZKHUH DQ\ HQFRGHU�GHFRGHU SDLU ZLOO IXQFWLRQ DQG
PD\EHPXOWLSOH[HG WRJHWKHU� 7KLV OHDGV WR WKHFRQ�
FHSW RI VR��FDOOHG ´HPEHGGHGµ FRGLQJ ZKHUHE\ IRU
D JLYHQ FKDQQHO D FRPPRQVWUXFWXUH FDQEHXVHGE\
D UDQJH RI HQFRGHUV DQG FRUUHVSRQGLQJ GHFRGHUV WR
GHOLYHU D ZLGH YDULHW\ RI VHUYLFHV� %\ WKLV PHDQV�
FRPPRQ DOJRULWKPV FDQ EH XVHG DFURVV D UDQJH RI

ELW UDWHV DQG WUDQVPLVVLRQ PHGLD� EULQJLQJ WKH SDU�
WLFXODU DGYDQWDJH RI FRPPRQ SURFHVVLQJ FKLS GH�
VLJQ� 7KLV \LHOGV WKH YROXPH PDUNHW IRU WKH HOHF�
WURQLF FLUFXLWU\ VR QHFHVVDU\ WR DFKLHYH DFFHSWDEOH
HQWU\ SULFH LQ WKHPDUNHW IRU WKH FRQVXPHU SURGXFW�

7KLV OLQH RI DSSURDFK FDQ DOVR OHDG LQ WKH IXWXUH WR
WKH VLWXDWLRQ ZKHUH WKH GHFRGHU LV VLPSO\ D QRQ��
VSHFLILF KDUGZDUH SODWIRUP DQG LWV IXQFWLRQDOLW\ LV
GHILQHG E\ VSHFLDO VRIWZDUH ZKLFK PD\ HDVLO\ EH
FKDQJHG�7KLVZRXOGDOOHYLDWH LQ WLPH WKHGLIILFXOW\
FDXVHG E\ WKH ODUJH FRQVXPHU EDVH RI LPPXWDEOH
UHFHLYHUV �� WKHLU IXQFWLRQDOLW\ FRXOG EH DOWHUHG E\
WKH VLPSOH SURFHVV RI UHORDGLQJ QHZ VRIWZDUH�

7KH VWHS WR GLJLWDO WHOHYLVLRQ LV RQH RI WKRVH IHZRF�
FDVLRQV ZKHQ WKHUH LV DQ RSSRUWXQLW\ WR EUHDN ZLWK
WKHSDVW LQFRPSDWLEOHPL[RI VWDQGDUGV DQGDFKLHYH
FRPPRQDOLW\� QRW RQO\ LQ WKH WHOHYLVLRQ GRPDLQ�
EXW DFURVV WKHZKROHPXOWLPHGLD HQYLURQPHQW�7KH
WHOHYLVLRQ VHW LV DOUHDG\ XVHG LQ WKH UROH RI HQWHU�
WDLQPHQW DQG QHZV SURYLVLRQ� GDWD DFFHVV� YLGHR
JDPHV FRQVROH DQG KRPH FRPSXWLQJ RU ZRUG SUR�
FHVVLQJ� 7KH PRYH WR GLJLWDO WHOHYLVLRQ ZLOO VHUYH
WR UHLQIRUFH WKDW PXOWLIXQFWLRQDOLW\ DQGPXOWL��PH�
GLD FKDUDFWHU�

7KH JUHDWHVW REVWDFOH WR SURJUHVV ZLOO EH SURWHF�
WLRQLVW DWWLWXGHV� HLWKHU QDWLRQDO RU FRPPHUFLDO� RQ
WKH SDUW RI EURDGFDVWHUVZKRZLVK WR VHW WKHPVHOYHV
DSDUW IURPRWKHUPHGLD� RU IURP WKH FRQVXPHU HOHF�
WURQLFV LQGXVWU\ ZKR OLNHZLVH PD\ ZLVK WR GLIIHU�
HQWLDWH WKHPVHOYHV IURP WKH FRPSXWHU LQGXVWU\�

,W LV YLWDO WKDW WKH FRGLQJ VWUXFWXUHV DQG WUDQVSRUW
KLHUDUFK\ IRU GLJLWDO WHOHYLVLRQ V\VWHPV LV GHILQHG

'HPXOWL��
SOH[HU

(QFRGHU

6HUYLFHV
�9LVLRQ�
GDWD� HWF��

6HUYLFHV
�9LVLRQ�

GDWD� HWF��

'HFRGHU
'HPRGXODWRU

0XOWL��
SOH[HU

0RGXODWRU

7UDQVPLVVLRQ PHGLXP(PEHGGHG
FRGLQJ

7UDQVSRUW
KLHUDUFK\

)LJXUH �
'LJLWDO WHOHYLVLRQ

DUFKLWHFWXUH
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6WDQGDUG GLJLWDO WHOHSKRQ\
9LGHR��FRQIHUHQFH

1DUURZ��EDQG ,6'1

0RQR EURDGFDVW DXGLR
9LGHR��FRQIHUHQFH

6WHUHR DXGLR

9LGHR��FRQIHUHQFH
������ 0ELW�V LQ 86$ DQG
-DSDQ�

&RPSDFW 'LVF �DXGLR�
,QWHUDFWLYH &' YLGHR"

9+6 TXDOLW\ 79

6��9+6 TXDOLW\ 79

'RPHVWLF GLJLWDO 9&5
7HUUHVWULDO 79

(QKDQFHG��GHI $79
GRPHVWLF V\VWHPV
�'RPHVWLF +'79 LQ IXWXUH"�

$79 GLVWULEXWLRQ
�&XUUHQW VWXGLR TXDOLW\
GLVWULEXWLRQ IRU 3$/�
��� 0ELW�V LQ 86$� �� 0ELW�V
LQ -DSDQ"�

+'79 GLVWULEXWLRQ

+'79 VWXGLR

DV TXLFNO\ DV SRVVLEOH� HQFRPSDVVLQJ DOO OHYHOV RI
SLFWXUH TXDOLW\� QRW MXVW $79 DQG +'79 V\VWHPV�
,W LV XQGHUVWRRG WKDW WKLV LV D YLHZ VWURQJO\ VKDUHG
E\ WKH 6037( LQ WKH 86$� 7KH VWUXFWXUH VKRXOG
EXLOG RQ WKH EDVLF UHODWLRQVKLSV VKRZQ LQ )LJ� �� ,W
ZRXOG EH IROO\ DOVR LI WKH FRGLQJ VWUXFWXUHV DGRSWHG
GLG QRW EXLOG RQ WKH SURJUHVV DOUHDG\ DFKLHYHG LQ
LQWHUQDWLRQDO VWDQGDUGLVDWLRQ RI SLFWXUH FRGLQJ
WKURXJK -3(* DQG 03(* DFWLYLWLHV�

,W ZRXOG EH SDUWLFXODUO\ EHQHILFLDO LI D FRGLQJ
VWUXFWXUH FRXOG EH GHYHORSHG ZLWK D VLPLODU DS�
SURDFK WR WKDW RI WKH YLGHRFRQIHUHQFLQJ VWDQGDUG
+��� ZKLFK LV RSHUDEOH ZLWK ��+] RU ��+] ILHOG
UDWH DQG ZKLFK XVHV D WUDQVSRUW KLHUDUFK\ LQ PXOWL�
SOHV RI ��NELW�V� 7KH JRDO IRU GLJLWDO +'79 DQG
$79 VKRXOG EH D FRGLQJ VWUXFWXUH ZKLFK LV QRW
VRXUFH SDUDPHWHU RU GLVSOD\ SDUDPHWHU GHSHQGHQW
DQGZKLFK ILWV D WUDQVSRUW KLHUDUFK\ HQFRPSDVVLQJ
DOO PHGLD�

*LYHQ WKHDELOLW\ WR DGRSW D FRPPRQFRGLQJ DQGKL�
HUDUFKLFDO WUDQVSRUW VWUXFWXUH� WKH FKRLFH RI ELW UDWH
IRU D JLYHQ DSSOLFDWLRQ LV GHSHQGHQW RQ WKH SLFWXUH
TXDOLW\ UHTXLUHG� WKH GDWD UDWH FDSDFLW\ RI WKH FKDQ�
QHO DQG WKH FRPSOH[LW\ RI ELW��UDWH UHGXFWLRQ SUR�
FHVVLQJ WKDW WKH DSSOLFDWLRQ� IRU HFRQRPLF UHDVRQV�
ZLOO VXSSRUW�

���� 0RGXODWLRQ IRUPDW

6LQFH GLJLWDO WHUUHVWULDO WHOHYLVLRQPXVW VKDUH D IUH�
TXHQF\EDQGZLWK H[LVWLQJDQDORJXH VHUYLFHV� JUHDW

FDUH PXVW EH WDNHQ LQ WKH GHVLJQ RI D UREXVW PRGX�
ODWLRQ IRUPDW� EXW RQH WKDW HQVXUHV WKDW LQWHUIHUHQFH
ZLWK WKH H[LVWLQJ DQDORJXH WHOHYLVLRQ WUDQVPLWWHUV
ZLOO QRW RFFXU� 7KLV LV SDUWLFXODUO\ FULWLFDO LQ QD�
WLRQDO QHWZRUNV ZKLFK XVH PDQ\ ORZ��SRZHU UHOD\
VWDWLRQV� 7KH RQO\ ZD\ WR EH VXUH RI DYRLGLQJ VXFK
LQWHUIHUHQFH LV WR UDGLDWH WKH QHZ GLJLWDO VHUYLFH DW
YHU\ ORZ SRZHU� DW OHYHOV W\SLFDOO\ RQH WKRXVDQG
WLPHV ��� G%� OHVV WKDQ WKRVH RI WKH FXUUHQW DQD�
ORJXH V\VWHP DQG FR��ORFDWHG ZLWK H[LVWLQJ WUDQV�
PLWWHUV� 'HVSLWH WKH ODUJH GLIIHUHQFH LQ WUDQVPLWWHU
SRZHU� LW LV SRVVLEOH WR FRYHU VLPLODU VHUYLFH DUHDV
EHFDXVH W\SLFDO FDUULHU��WR��QRLVH UDWLRV �&�1� IRU
GLJLWDO VLJQDOV DUH DERXW ��G% ZKHUHDV WKH DQD�
ORJXH WHOHYLVLRQ V\VWHP UHTXLUHV D &�1 RI JUHDWHU
WKDQ ��G% IRU D JRRG TXDOLW\ SLFWXUH�

$ SDUWLFXODU GLIILFXOW\ WR EH RYHUFRPH DULVHV IURP
WKH UHIOHFWHG VLJQDOV LQ PXOWLSDWK SURSDJDWLRQ
ZKLFK LPSDLU WKH UHFHLYHG GLJLWDO VLJQDOV DQG
LQWURGXFH HUURUV�

,I EDQGZLGWKZHUH WKH RQO\ FRQVLGHUDWLRQ� D VLPSOH
PRGXODWLRQ V\VWHP VXFK DV 436.ZRXOG DOORZ WKH
WUDQVPLVVLRQRI QRUPDOGHILQLWLRQ WHOHYLVLRQDW DELW
UDWH RI ��0ELW�V LQ RQH RI WKH VWDQGDUG � RU �0+]
FKDQQHOV DOORFDWHG IRU 8+) WHUUHVWULDO WHOHYLVLRQ
EURDGFDVWLQJ�

$W WKH H[SHQVH RI HUURU SHUIRUPDQFH� D KLJKHU ELW��
UDWH FDQ EH WUDQVPLWWHG LQ VXFK D FKDQQHO E\ XVLQJ
D ����OHYHO PRGXODWLRQ VFKHPH VXFK DV �� 4$0�
7KLV HQDEOHV WKH GDWD UDWH WR EH LQFUHDVHG WR ��
0ELW�V ZKLFK DSSHDUV WR EH QHFHVVDU\ IRU D SLFWXUH
TXDOLW\ ZKLFK FRXOG EH GHVFULEHG DV $79 RU
+'79� +RZHYHU� WKHUH DUH VRPH GLVDGYDQWDJHV RI
4$0 V\VWHPV RYHU 36. V\VWHPV� VXFK DV PRUH
FRPSOH[ FDUULHU UHFRYHU\ DQG LQFUHDVHG VXVFHSWL�
ELOLW\ WR QRQ��OLQHDU GLVWRUWLRQV�

)RU DOO EXW YHU\ EHQLJQ SURSDJDWLRQ HQYLURQPHQWV
LW VHHPV OLNHO\ WKDW SDUWLFXODU DWWHQWLRQZLOO QHHG WR
EH SDLG WR WKH PXOWLSDWK SUREOHP� 7KLV FDQ EH
WDFNOHG LQ D YDULHW\ RI ZD\V� VXFK DV WKH XVH RI
DGDSWLYH HTXDOLVDWLRQ� WKH XVH RI VSUHDG VSHFWUXP
WHFKQLTXHV RU WKH XVH RI SDUDOOHO GDWD WUDQVPLVVLRQ
LQYROYLQJ RUWKRJRQDO IUHTXHQF\ GLYLVLRQ PXOWL�
SOH[LQJ �2)'0�� 7KHVH WHFKQLTXHV KDYH EHHQ
HYDOXDWHG HOVHZKHUH >�@ DQG WKHUH VHHPV OLWWOH
GRXEW WKDW 2)'0 LV WKH PRVW SRZHUIXO DQG FRVW��
HIIHFWLYH� 7HVWV RI VXFK D V\VWHP E\ 17/ DQG WKH
,7& >�@ KDYH MXVW VWDUWHG� EXW PXFK \HW UHPDLQV WR
EH GRQH LQ WKH SUDFWLFDO DVVHVVPHQW RI DOO SRVVLEOH
V\VWHPV� 7UDGH��RIIV EHWZHHQ VLJQDO UREXVWQHVV
DQG SLFWXUH TXDOLW\� SDUWLFXODUO\ DV UHJDUGV SHUIRU�
PDQFH FORVH WR WKH VHUYLFH DUHD HGJHV� ZLOO QHHG
YHU\ FDUHIXO FRQVLGHUDWLRQ� 'HVLJQ ZLOO QHHG WR
WDNH SDUWLFXODUO\ FDUHIXO DFFRXQW RI UHFHLYHU FRVW�
PLQLPLVLQJ GHFRGLQJ FRPSOH[LW\ DW WKH H[SHQVH RI

)LJXUH �
'LJLWDO ELW��UDWH
KLHUDUFK\
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HQFRGLQJ FRPSOH[LW\� 7DON RI VWDQGDUGV IRU GLJLWDO
+'79�$79 V\VWHPV� WKHUHIRUH� LV SUHPDWXUH XQWLO
VXFK IDFWRUV KDYH EHHQ SURSHUO\ HYDOXDWHG�

$WWHQWLRQ PXVW DOVR EH IRFXVVHG RQ WKH GHYHORS�
PHQW RI D GRPHVWLF GLJLWDO YLGHR UHFRUGHU VLQFH
YLGHR UHFRUGLQJ DQG SOD\EDFN LV DQ HVVHQWLDO FRP�
SRQHQW RI WKH GRPHVWLF YLGHR HQYLURQPHQW� %RWK
GLJLWDO UHFHLYHU DQG GLJLWDO YLGHR UHFRUGHU PXVW
KDYH LQWHUIDFHV WR VWDQGDUG FRPSXWHU EXVHV DQG
VRPH FDSDELOLW\ IRU LQWHUIDFH ZLWK H[LVWLQJ DQD�
ORJXH 9&5V WR KDQGOH WKH QRZ VXEVWDQWLDO KRPH
DUFKLYH RI WDSHV DQG RXWSXW IURP FDPFRUGHUV�

�� &RQFOXVLRQV

7KHNH\ LVVXHV IDFLQJ D GLJLWDO+'79�$79V\VWHP
WRGD\ DUH�

�� WKH LPSRUWDQFH RI D FRPPRQ YLHZ DQG FRPPLW�
PHQW IURP EURDGFDVWHUV DQG WKH HOHFWURQLFV LQ�
GXVWU\ RQ WKHPDUNHW DQG LQWURGXFWLRQ WLPHVFDOH
IRU VXFK D V\VWHP�

�� WKH QHHG IRU D FOHDU GHILQLWLRQ RI WKH VHUYLFHV
ZKLFK WKH V\VWHPPXVW EH FDSDEOH RI GHOLYHULQJ�
WDNLQJ LQWR DFFRXQW WKH QHHGV RI WKHZKROHPXOWL
PHGLD HQYLURQPHQW�

�� WKH GHYHORSPHQW RI D GRPHVWLF GLJLWDO YLGHR UH�
FRUGLQJ V\VWHP� DOVR FRPSDWLEOH ZLWK PXOWL��
PHGLD UHTXLUHPHQWV�

�� DJUHHPHQW RQ D V\VWHP GHVLJQ ZKLFK WUDGHV RQ
WKH JURZLQJ LQWHUQDWLRQDO VWDQGDUGLVDWLRQ LQ
SLFWXUH FRGLQJ WKURXJK 03(* DQG ZKLFK DOVR
VHWV LQ SODFH D KLHUDUFKLFDO WUDQVSRUW VWUXFWXUH

FRPSDWLEOH ZLWK WKDW DOUHDG\ HVWDEOLVKHG LQ WKH
WHOHFRPPXQLFDWLRQV ILHOG�

�� WKH PDQDJHPHQW RI D WHFKQLFDO VWDQGDUGLVDWLRQ
SURFHVV ZKLFK EXLOGV RQ FRPPRQ JRDOV DQG
WDNHV DGHTXDWH DFFRXQW RI PDUNHW QHHGV DQG
WLPHVFDOHV�

$FNQRZOHGJHPHQW

7KH DXWKRU JUDWHIXOO\ DFNQRZOHGJHV KHOSIXO GLV�
FXVVLRQV ZLWK KLV FROOHDJXHV 0� :LQGUDP� *�
'UXU\ DQG .� 0F&DQQ�

%LEOLRJUDSK\

>�@ )RUUHVW� -�5�� 6DONHOG� %�6�� 7HFKQLFDO DV�
SHFWV RI VDWHOOLWH EURDGFDVWLQJ
6FL� 3URJUHVV�2[IRUG ������� ��� SS���������

>�@ 7KH 1RUWK $PHULFDQ SXEOLF GHPRQVWUD�
WLRQV RI KLJK��GHILQLWLRQ WHOHYLVLRQ �� 'H�
WDLOHG VXUYH\ UHVXOWV
1RY ���� �,6%1 �����������������

>�@ +DZNHU� 3�� :LGH��VFUHHQ VWHDPUROOHU
-RXUQDO RI 5R\DO 7HOHYLVLRQ 6RFLHW\� 9RO ���
S��� �)HE ���

>�@ 0DVRQ� $�*�� *OHGKLOO� -�-� 7DLW� %�� 6SHFWUH ��
GLJLWDO WHOHYLVLRQ WR 8. KRPHV LQ WKH H[LVW�
LQJ 8+) 79 EDQG
3URFHHGLQJV RI 1$% &RQYHQWLRQ� $SULO ���

>�@ 0DVRQ� $�*�� /RGJH� 1�.�� 'LJLWDO WHUUHVWULDO
WHOHYLVLRQ GHYHORSPHQW LQ WKH 63(&75(
SURMHFW
,%&·�� 3URFHHGLQJV
,(( 3XEOLFDWLRQ 1R� ���� SS� ���������

$ FRPPRQ ZRUOGZLGH VWDQGDUG
IRU GLJLWDO WHUUHVWULDO WHOHYLVLRQ �� GUHDP RU UHDOLW\" 

'� :RRG �(%8�

�� ,QWURGXFWLRQ

$´*OREDO9LOODJHµ QHHGV D*OREDO 7HOHYLVLRQ 6\V�
WHP� +RZHYHU� DJUHHLQJ GXUDEOH FRPPRQ VWDQ�
GDUGV KDV SURYHG IUXVWUDWLQJ DQG GLIILFXOW� $V
ZRUOG EURDGFDVWHUV EHJLQ WR HPEUDFH WKH FRQFHSW
RI GLJLWDO WHUUHVWULDO WHOHYLVLRQ V\VWHPV� WKHUH LV D
QHZRSSRUWXQLW\ WR VHHN VXFFHVVZKHUH� LQ WKH YLHZ
RI VRPH REVHUYHUV� ZH KDYH IDLOHG LQ WKH SDVW�

,Q 1RUWK $PHULFD� WKH VWDQGDUGL]DWLRQ RI GLJLWDO
WHUUHVWULDO WHOHYLVLRQ LVPXFK IXUWKHU DGYDQFHG WKDQ
LQ RWKHU SDUWV RI WKH ZRUOG� LQFOXGLQJ (XURSH�
9LHZHG IURP WKH1RUWK$PHULFDQ SHUVSHFWLYH� RQH
PLJKW DVN� ´ZK\ ERWKHU ZLWK ZRUOGZLGH VWDQGDUG�
L]DWLRQ IRU DGYDQFHG WHOHYLVLRQ"µ $JUHHPHQW
ZLWKLQ 1RUWK $PHULFD DORQH ZLOO EH GLIILFXOW
HQRXJK � � � 7KHUH LV D ODUJH HQRXJK LQWHUQDO PDU�
NHW� VR HFRQRPLHV RI VFDOH FDQ EH DFKLHYHGZLWKRXW

 (GLWHG WH[W RI D SDSHU GHOLY�
HUHG E\ WKH DXWKRU DW 1$%

+'79 :RUOG� /DV 9HJDV� $SULO
�����
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QHHGLQJ D ODUJHU PDUNHW DQ\ZD\� 2Q WRS RI WKDW�
ZRUOGZLGH VWDQGDUGL]DWLRQ LQ EURDGFDVWLQJ LQ WKH
ODVW IHZ \HDUV� FRXOG KDUGO\ EH FDOOHG D UXQDZD\
VXFFHVV VWRU\�

+RZHYHU WUXH WKLVPD\ EH� WKHUH LV QR TXHVWLRQ WKDW
VLQJOHZRUOGZLGH VWDQGDUG IRU DGYDQFHG WHOHYLVLRQ
ZRXOGEHDJROGHQ DSSOH� :HVXUHO\ RZH LW WR IXWXUH
JHQHUDWLRQV RI EURDGFDVWHUV DQG YLHZHUV DW OHDVW WR
H[DPLQH ZKHWKHU ZH FDQ WU\ WR JUDVS LW IRU WKHP�

7KH WUDGLWLRQDOO\ FLWHG EHQHILWV RI ZRUOGZLGH VWDQ�
GDUGL]DWLRQ DUH ORZHU FRVWV DQGPRUH FKRLFH IRU WKH
SXEOLF� DQGPDQ\ RWKHU QRQ��ILQDQFLDO� FXOWXUDO DQG
PRUDOH��ERRVWLQJEHQHILWV� %XW WKH RWKHU VLGH RI WKH
VDPH FRLQ �� ZKDW KDSSHQV LI \RX GR QRW KDYH D
XQLTXH VWDQGDUG �� LV DOVR ZRUWK ORRNLQJ DW�

,I ZH ORRN DW WKH HYROXWLRQ RI QHZ EURDGFDVWLQJ
V\VWHPV RYHU WKH SDVW WHQ \HDUV� D SHWWHUQ HPHUJHV
ZKLFK LV UDWKHU VXUSULVLQJ �H[FHSW ZLWK KLQGVLJKW��

.H\ PLOHVWRQHV PLJKW EH VHHQ WR EH� ILUVW 0$& LQ
����� WKHQ 086( LQ ����� WKHQ +'��0$& LQ
����� DQG QRZ WKH VRRQ��WR��EH��VHOHFWHG 1RUWK
$PHULFDQ $79 V\VWHP ������� /HW XV DVVXPH K\�
SRWKHWLFDOO\ WKDW WKH 86��VHOHFWHG V\VWHP ZLOO EH D
PRWLRQ��FRPSHQVDWHG K\EULG '&7 V\VWHP�

(DFK QHZ V\VWHP KDV DULVHQ LQ D GLIIHUHQW SDUW RI
WKH ZRUOG� DIWHU D WKUHH��WR��IRXU \HDU SHULRG IRO�
ORZLQJ WKH ODVW V\VWHP�

0$&·V QRYHO IHDWXUH ZDV WKH XVH RI WLPH��
FRPSUHVVHG FRPSRQHQW FRGLQJ� 086( KDG DOO
WKLV SOXV D QHZ LGHD� D IRXU��ILHOG VHTXHQFH IRU
KLJK��GHILQLWLRQ VWDWLRQDU\ �RU SDQQHG� SLFWXUHV�
+'��0$& KDG WKH FRPSRQHQW FRGLQJ� WKH IRXU��
ILHOG VHTXHQFH� SOXV D QHZ LGHD� EORFN��EDVHG
DGDSWDWLRQ XVLQJ D SULRUL VLJQDOLQJ� DQG PRWLRQ
FRPSHQVDWLRQ� 7KH QHZ GLJLWDO $79 V\VWHP PD\
KDYH DOO WKHVH �LI LW LV PRWLRQ��FRPSHQVDWHG K\EULG
'&7� SOXV D QHZ LGHD� GLUHFW GLJLWDO WUDQVPLVVLRQ
RI WKH SUHGLFWLRQ HUURU� ZKLFK DOORZV WUDQVIRUP
FRGLQJ DQG VXEVHTXHQW YDULDEOH��OHQJWK FRGLQJ�

,Q HDFK FDVH� WKH QHZ V\VWHP LV� WR VRPH H[WHQW� D
PRUH VRSKLVWLFDWHG YHUVLRQ RI WKH SUHYLRXV V\VWHP�

$V D HQJLQHHU ZRUNLQJ GXULQJ WKLV HQWLUH SHULRG�
WKH DXWKRUZDV FRQYLQFHG� DW HDFK MXQFWXUH� WKDW WKH
V\VWHPV �0$&� 086(� DQG +'��0$&� UHSUH�
VHQWHG WKH ODVW ZRUG LQ QHZ EURDGFDVW WHFKQRORJ\�
,Q HDFK FDVH� KH ZDV ZURQJ� 8QIRUWXQDWHO\� SURYL�
GHQFH KDV QRW JLYHQ XV WKH SRVVLELOLW\ RI VHFRQG
VLJKW�

+RZHYHU� LW GRHV VHHP UHDVRQDEOH QRW WR PDNH WKH
VDPH HUURU RI MXGJPHQW IRXU WLPHV LQ D URZ�

,W GRHV VHHP OLNHO\ WKDW LI D V\VWHP LV GHYHORSHG
WRGD\ LQ1RUWK$PHULFD� WKHQ ODWHU RQ LQ WKH ����V�
LQ DQRWKHU 5HJLRQ �ZKLFK PD\ EH -DSDQ RU (XURSH
RU MRLQWO\� LW ZLOO EH SRVVLEOH WR GHYHORS DQ LP�
SURYHG YDULDQW�

(YHQ LI WKLV SURYHV WR EH WKH FDVH� LW PD\ QRW KDYH
WR OHDG WR FRPSOHWHO\ LQGHSHQGHQW V\VWHPV� ,W GRHV
PDNH VHQVH WR H[DPLQH ZKDW PD\ EH GRQH LQ WHUPV
RI FRPPRQ VWDQGDUGV� $WZRUVW� WKH IHHGEDFNPD\
ZHOO EH EHQHILFLDO IRU WKH LQWHUQDO 1RUWK $PHULFD
GLVFXVVLRQV�

-XVW EHFDXVH D QHZ V\VWHP XVHV D JUHDWHU DPRXQW
RI GLJLWDO SURFHVVLQJ WKDQ D SUHYLRXV V\VWHP GRHV
QRW� XQIRUWXQDWHO\� PHDQ WKDW LW LV WKH ODVW ZRUG RU
ILQDO WHFKQLFDO VROXWLRQ� ,W PD\ EH MXVW RQH PRUH
VWDJH LQ WHFKQLFDO HYROXWLRQ� ,W LV SUREDEO\ D PLV�
WDNH WR DVVXPH WKHUH LV QRWKLQJ RYHU WKH KRUL]RQ�
MXVW EHFDXVH ZH FDQQRW VHH EH\RQG LW�

7KH LQWHQWLRQ RI WKLV DUWLFOH LV QRW WR SURYLGH WKH
FRPSOHWH IRUPXOD IRU ZRUOGZLGH FRPPRQDOLW\
EXW� PRUH PRGHVWO\� WR PDNH D ILUVW H[FXUVLRQ LQWR
WKH VXEMHFW� +RSHIXOO\ LW ZLOO HQFRXUDJH UHIOHFWLRQ
RI WKH VXEMHFW�

�� :KDW OHVVRQV FDQ EH
OHDUQHG IURP WKH SDVW"

7KH 176& V\VWHP ZDV GHYHORSHG LQ WKH HDUO\
����V� 7KH (XURSHDQ HFRQRPLF FOLPDWH PDGH WKH
WUDQVLWLRQ WR FRORXU FRQFHLYDEOH DERXW WHQ \HDUV
ODWHU� %\ WKHQ LW ZDV SRVVLEOH WR GHYLVH D PRUH UH�
ILQHG FRORXU V\VWHP� �LURQLFDOO\� XVLQJ WKH H[SHUL�
HQFH JDLQHG ZLWK 176&� 6LQFH WKH EDVLF VFDQQLQJ
VWDQGDUGV LQ XVH LQ (XURSH DQG LQ WKH ����+]ZRUOG
ZHUH GLIIHUHQW� SHUVXDGLQJ (XURSH WR DGRSW WKH
176& FRORXU V\VWHP ZDV D KDUG VHOO� DQG D
��+]��� +] ZRUOG VSOLW VHHPHG LQHYLWDEOH� +RZ�
HYHU� D VLQJOH V\VWHP ZLWKLQ (XURSH ZDV DOVR QRW
DFKLHYHG� DQG WKDW LVPRUH GLIILFXOW WR MXVWLI\� $ODV�
LQ GLIIHUHQW SDUWV RI (XURSH� GLIIHUHQW VHOHFWLRQ FUL�
WHULD ZHUH XVHG� GHJUHH RI EDFNZDUGV FRPSDWLELOL�
W\� VWXGLR��VLJQDO SURFHVVLQJ FDSDFLW\� QDWLRQDO
SUHVWLJH� HWF�
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2Q EDODQFH� XVHIXO HOHPHQWV GHPRQVWUDWHG E\ WKLV
VWRU\ PD\ LQFOXGH WKH IROORZLQJ REVHUYDWLRQV�

�� XQOHVV HYHU\RQH FKRRVHV D VWDQGDUG DW WKH VDPH
WLPH� LW LV TXLWH OLNHO\ WKDW ODWH��FRPHUV ZLOO EH
WHPSWHG E\ WHFKQRORJLFDO DGYDQFHV DQG UHILQH�
PHQWV� ZKLFK H[SHULHQFH ZLWK WKH ILUVW V\VWHP
KDYH VKRZQ WR EH YDOXDEOH�

�� WKH V\VWHP VHOHFWLRQ FULWHULD XVHG E\ DOO WKRVH
FKRRVLQJD V\VWHPPXVW RYHUODS WR VRPHGHJUHH�
LI FRPPRQ JURXQG LV WR EH IRXQG� DQG D VLQJOH
VWDQGDUG LV WR EH DJUHHG�

,Q WKH ODWH ����V DQG HDUO\ ����V� D GLJLWDO VWXGLR
VWDQGDUG ZKLFK KDG RQO\ WZR YDULDQWV ZDV DJUHHG�
&&,55HFRPPHQGDWLRQ���� $ WRWDOO\ XQLTXH V\V�
WHP ZDV QRW SRVVLEOH� EXW WKH VWDQGDUG ZDV VWLOO
VHHQ DV D PDMRU EUHDNWKURXJK� ,Q SULQFLSOH� LW DO�
ORZHG FRPPRQ �� +]��� +] VZLWFKDEOH HTXLS�
PHQW WREHPDGHZLWKRXW GLIILFXOW\� 7KHDJUHHPHQW
ZDV WKH UHVXOW RI D FRQFHUWHG HIIRUW E\ WKH 6037(
DQG WKH(%8 LQSUH��&&,5GLVFXVVLRQV� $IWHU D IHZ
\HDUV� IXUWKHU DJUHHPHQW ZDV UHDFKHG RQ D FRP�
PRQ WDSH IRUPDW WR FDUU\ WKH V\VWHP� 7KH VWDQGDUG
KRZHYHU KDV QRW EHHQ XQLYHUVDOO\ XVHG� WKH PDMRU
UHDVRQ VHHPV WR EH WKDW LW LV WRR H[SHQVLYH�

2Q EDODQFH� XVHIXO HOHPHQWV GHPRQVWUDWHG E\
WKHVH HYHQWV PD\ LQFOXGH�

�� EDVLF DJUHHPHQW QHHGV WR EH UHDFKHG E\ DOO WKH
NH\ DFWRUV EHIRUH D FRPPRQ VWDQGDUG LV WDNHQ WR
WKH &&,5�

�� ZKDWHYHU HOVH LV SDUW RI WKH VHOHFWLRQ SURFHVV�
WKH FRVW IDFWRU KDV WR EH EURXJKW LQWR WKH HTXD�
WLRQ� ,Q WKH HQG� JRRGZLOO LV QRW HQRXJK� 7KH
SURGXFW KDV WR EH VDOHDEOH�

,Q WKH PLG ����V� DOO WKH ZRUOG·V %URDGFDVWLQJ
8QLRQV DJUHHG WKDW HIIRUWV VKRXOG EHPDGH WR DJUHH
FRPPRQ +'79 SURGXFWLRQ� SRLQW��WR��SRLQW� DQG
EURDGFDVWLQJ VWDQGDUGV�

&RQFHLYLQJ WKH ILUVW XVHUV RI +'79 WR EH WKH PR�
WLRQ��SLFWXUH LQGXVWU\� DWWHQWLRQ ZDV IRFXVHG DW WKH
VWDUW RQ D FRPPRQ +'79 SURGXFWLRQ VWDQGDUG�

,QLWLDOO\ WKHUH ZDV WDON RI D FRPPRQ ����+] LQWHU�
ODFH�����+] SURJUHVVLYH V\VWHP� EXW WKH ����+]
ZRUOG WKRXJKW WKHUH ZRXOG EH OLWWOH WR EH JDLQHG
IURP WKLV� DQG SXW IRUZDUG WKH ����������� V\VWHP
DV D XQLTXH ZRUOGZLGH VWDQGDUG�

7KH ����+] ZRUOG ZDV XQDEOH WR DFFHSW� 7KH\ DU�
JXHG WKDW �� +]��� +] LV QHDUO\ WKH PRVW GLIILFXOW
VWDQGDUGV FRQYHUVLRQ WKHUH FDQ EH� DQG WKHUH DOVR
VHHPHG QR PDMRU SV\FKR��SK\VLFDO EHQHILW WR
����+] VLQFH� LQ ERWK FDVHV� XS��FRQYHUVLRQ ZLOO EH

QHHGHG LQ WKH KRPH UHFHLYHU LQ WKH \HDUV DKHDG�
(XURSHDQ $GPLQLVWUDWLRQV SURSRVHG D ����+] SUR�
JUHVVLYH VWDQGDUG DV WKH VLQJOH ZRUOG VWDQGDUG� 1R
DJUHHPHQW ZDV UHDFKHG� DQG WKLV VLWXDWLRQ UHPDLQV
WRGD\� 7KH GLVFXVVLRQ QHYHU UHDOO\ SURJUHVVHG WR
FRPPRQ SRLQW��WR��SRLQW RU EURDGFDVWLQJ V\VWHPV�

2Q EDODQFH� WKH HOHPHQWV VKRZQ E\ WKHVH GHYHORS�
PHQWV PD\ LQFOXGH�

�� &RPPRQ V\VWHPV PXVW RIIHU PRUH DGYDQWDJHV
WKDW GLVDGYDQWDJHV WR HDFK VLGH LI WKH\ DUH WR EH
DJUHHG� DQG HTXDO EHQHILW�HTXDO PLVHU\ VROX�
WLRQV DUH QHHGHG�

�� $ GRPLQDQW FRQVLGHUDWLRQPD\ EH WKH LQIOXHQFH
RI WKH H[LVWLQJ LQIUDVWUXFWXUH�

�� 7KH GLPHQVLRQ RI
FRPPRQDOLW\

,W LV QRW SRVVLEOH WR FRYHU DOO DVSHFWV RI WKH FRPPRQ
VWDQGDUGV TXHVWLRQ� +RZHYHU� LW PD\ EH KHOSIXO WR
KDYH D EULHI PDS RI SDUW RI WKH WHUULWRU\� VR WKDW DW
OHDVW ZH NQRZ ZKLFK SDUWV RI WKH �VWDQGDUGV� GLV�
FXVVLRQ ZH DUH LQ�

7KHUH DUH HVVHQWLDOO\ WKUHH GLPHQVLRQV IRU SRWHQ�
WLDO FRPPRQDOLW\ IRU LPDJH V\VWHPV�

D� 7KH LQWHUQDWLRQDO GLPHQVLRQ� ,I DOO SDUWV RI WKH
ZRUOG �RU ODUJH SDUWV RI LW� XVHG WKH VDPH V\V�
WHPV WKHUH FRXOG EH ZHOO��NQRZQ EHQHILWV WR WKH
XVHU �ORZHU FRVWV� EHFDXVH RI FRPSHWLWLRQ DQG
WKH HFRQRPLHV RI VFDOH� DQG WR WKH UHFHLYHUPDN�
HU �ODUJHPDUNHW VL]H�� 7KH LQWHUQDWLRQDOGLPHQ�
VLRQ LV WKDWZKLFK LV FRQFHUQHGZLWKPD[LPL]LQJ
WKH XVH RI D XQLTXH V\VWHP LQ GLIIHUHQW FRXQ�
WULHV�

E� 7KH DSSOLFDWLRQ GLPHQVLRQ� *LYHQ WKDW WKH
QXPEHU RI SURGXFWV DQG V\VWHPV ZKLFK FRXOG
XVH LPDJH FRGLQJ LV JURZLQJ �EURDGFDVW� KRPH
GLVF DQG WDSH� VWLOO SKRWRJUDSK\� IDFVLPLOH� %��
,6'1� HWF�� WKHUH FRXOG EH EHQHILWV LI WKH VDPH
�RU D UHODWHG� V\VWHPZDV XVHG LQ HDFK FDVH� 7KH
DSSOLFDWLRQ GLPHQVLRQ LV WKDW ZKLFK LV FRQ�
FHUQHG ZLWK PD[LPL]LQJ WKH DGRSWLRQ RI D
XQLTXH V\VWHP LQ GLIIHUHQW DSSOLFDWLRQV�

F� 7KH TXDOLW\��OHYHO GLPHQVLRQ� 2YHU WKH \HDUV�
WKH SRVVLELOLWLHV IRU DFKLHYDEOH SLFWXUH TXDOLW\
KDYH FRQWLQXHG WR ULVH� IXUWKHUPRUH� SLFWXUH
TXDOLW\ UHTXLUHPHQWV DUH OLQNHGZLWK VFUHHQ VL]H
DQG YLHZLQJ GLVWDQFH� 7KHUH LV� DQGZLOO FRQWLQ�
XH WR EH� D QHHG IRU V\VWHPV RSHUDWLQJ DW GLIIHU�
HQW TXDOLW\ OHYHOV� 7KHUH FRXOG EH EHQHILWV LI WKH
V\VWHPV XVHG DW HDFK TXDOLW\ OHYHO ZHUH UHODWHG�
IRU H[DPSOH� LI LPDJHV ZHUH DOZD\V UHFHLYDEOH
LQ VRPH IRUP� RU VLPSO\ WUDQVFRGDEOH EHWZHHQ
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OHYHOV� 7KH TXDOLW\��OHYHO GLPHQVLRQ LV WKDW
ZKLFK LV FRQFHUQHG ZLWK RSWLPL]LQJ WKH UHOD�
WLRQVKLS EHWZHHQ WKH V\VWHPV RSHUDWLQJ DW GLI�
IHUHQW TXDOLW\ OHYHOV�

2YHUOD\LQJ DOO WKHVH GLPHQVLRQV LV D QHZ FRQFHS�
WLRQ RI WKH ZD\ WKDW LPDJH V\VWHPV VKRXOG EH GH�
YHORSHG LQ IXWXUH� 7KLV LV EHLQJ GLVFXVVHG LQPDQ\
LQWHUQDWLRQDO IRUXPV DQG PD\ EH RXWOLQHG DV IRO�
ORZV�

,W LV VXSSRVHG WKDW WKHUH ZLOO EH D ODUJH QXPEHU RI
XVHV IRU LPDJH V\VWHPV� %HDULQJ WKLV LQ PLQG� WKH
REMHFWLYH �DFFRUGLQJ WR VRPH� VKRXOGEH WRGHYHORS
WRWDO V\VWHPV DV WKH FRPELQDWLRQ RI WZR HOHPHQWV�

�� *HQHULF HOHPHQWV� 7KHVH DUH HOHPHQWV ZKLFK
FDQ EH FRPPRQ WR DOO DSSOLFDWLRQV� VXFK DV
�SRVVLEO\� EDVLF LPDJH FRGLQJ� EDVLF LPDJH IRU�
PDW�

�� $SSOLFDWLRQ��VSHFLILF HOHPHQWV� 7KHVH DUH HOH�
PHQWV ZKLFK DUH WDLORUHG WR WKH SDUWLFXODU HQYL�
URQPHQW RU XVH� VXFK DV IRUZDUG HUURU FRUUHF�
WLRQ�

,W LV LPSRUWDQW WR EH DZDUH RI WKH PDSV WKDW KDYH
EHHQ RXWOLQHG� LI RQO\ WR EH DEOH WR IROORZ WKH GLV�
FXVVLRQV� +RZHYHU� IRU WKH SXUSRVHV RI WKLV HDUO\
UHYLHZRI WKH VLWXDWLRQ�ZHZLOO FRQFHQWUDWH KHUH RQ
WKH LQWHUQDWLRQDO VWDQGDUGL]DWLRQ RI D EURDGFDVW
VLJQDO IRUPDW�

�� 2SWLRQV IRU FRPPRQDOLW\ LQ
EURDGFDVW $79

,Q EURDG WHUPV� WKH $79 V\VWHP �LI GLJLWDO� FDQ EH
FRQVLGHUHG DV FRPSULVLQJ WKH HOHPHQWV LQ 7DEOH ��

,Q WKH EHVW FLUFXPVWDQFHV� DOO RI WKH HOHPHQWV
ZRXOG EH FRPPRQ WKURXJKRXW WKH ZRUOG� +RZHY�
HU� GLIIHUHQW SODQQLQJ DQG LQIUDVWUXFWXUH HQYLURQ�
PHQWV H[LVW LQ GLIIHUHQW SDUWV RI WKH ZRUOG� 6RPH
RI WKHVH PD\ EH VXPPDULVHG DV IROORZV�

,Q (XURSH WKH FXUUHQW WHUUHVWULDO EURDGFDVWLQJ SODQ
RSHUDWHV ZLWK � RU � 0+] FKDQQHOV� DQG D VLPLODU
VLWXDWLRQ DSSOLHV ZLWK FDEOH QHWZRUNV� ,Q 1RUWK
$PHULFD� WKH FXUUHQW WHUUHVWULDO SODQ RSHUDWHV ZLWK
���0+] FKDQQHOV�

7KHPD[LPXPELW��UDWHZKLFK FDQEH WUDQVPLWWHG LQ
D JLYHQ WHUUHVWULDO FKDQQHO GHSHQGV RQ WKH W\SH RI
PRGXODWLRQ XVHG� DQG WKH SODQQLQJ FRQVWUDLQWV

�ZKLFK GHILQH WKH SRWHQWLDOO\��DYDLODEOH UHFHLYHG
H\H��KHLJKW� HWF��

7KH SODQQLQJ FLUFXPVWDQFHV ZKLFK H[LVW LQ 1RUWK
$PHULFD DUH GLIIHUHQW WR WKRVH LQ (XURSH� 7KHUH LV
DOVR D UDWKHU GLIIHUHQW EURDGFDVWLQJ LQIUDVWUXFWXUH�
,Q WKH 86$ WKHUH DUH HVVHQWLDOO\ D YHU\ ODUJH QXP�
EHU RI ORFDO VWDWLRQV� HDFK VHUYLQJ D JLYHQ FRPPX�
QLW\� ,Q VRPH VHQVHV WKH\ DUH XVXDOO\ LQGHSHQGHQW
HQWLWLHV� ,Q (XURSH� WKH SDWWHUQ LV PRUH XVXDOO\ RI
QDWLRQDO EURDGFDVWHUV� HDFK XVLQJ D MLJVDZ SX]]OH
RI WUDQVPLWWHUV WR DFKLHYH QDWLRQZLGH FRYHUDJH�

)XUWKHUPRUH� WKH SURWHFWLRQ UDWLRV ZKLFK DSSO\ LQ
(XURSH DUH JHQHUDOO\ PRUH VWULQJHQW WKDQ WKRVH
XVHG LQ 1RUWK $PHULFD� RZLQJ WR WKH GLIIHUHQW UH�
TXLUHPHQWV RI WKH GLIIHUHQW V\VWHPV�

)RU UHDVRQV VXFK DV WKH DERYH� LW ZHOO PD\ EH QHF�
HVVDU\ WR PRYH RXU KRUL]RQ WR PD[LPXP FRP�
PRQDOLW\� UDWKHU WKDQ WRWDO XQLTXHQHVV�

,W PD\ WKLV EH XVHIXO WR VWXG\ 7DEOH � DQG HVWDEOLVK
ZKLFK HOHPHQWVZLOO KDYH WKHPRVW LPSOLFDWLRQV IRU
UHFHLYHU FRVWV DQG TXDOLW\� )XUWKHUPRUH� LW PD\ EH
SRVVLEOH WR HVWDEOLVK WKH GHJUHHV RI SRWHQWLDO GLIIL�
FXOW\ LQ DFKLHYLQJ FRPPRQDOLW\ LQ WKH YDULRXV HOH�
PHQWV�

,Q7DEOH �� WKH FROXPQVDUH QRW FRPSOHWH� +RSHIXO�
O\ WKH UHDGHU ZLOO EH VWLPXODWHG WR LQFOXGH KLV�KHU
RZQ LGHDV� 7KH DXWKRU FRQVROHV KLPVHOI IRU KLV LQ�
DGHTXDF\ ZLWK 3ODWR·V PD[LP ´7KH EHJLQQLQJ LV
WKH PRVW LPSRUWDQW SDUW RI WKH ZRUNµ

7RPDNH DSRVLWLYH VXJJHVWLRQ� RQH RSWLRQ� LV WR EH�
JLQ ZLWK GLVFXVVLRQ RI D FRPPRQPXOWLSOH[LQJ V\V�
WHP� ,W VKRXOG EH SRVVLEOH WR GHVLJQ D XQLTXH V\V�
WHP ZKLFK FDQ FRSH IOH[LEO\ ZLWK SUHVHQW DQG
IXWXUH UHTXLUHPHQWV LQ DOO SDUWV RI WKHZRUOG� )URP
WKLV� SURJUHVV PD\ EH HDVLHU ZLWK RWKHU HOHPHQWV�

�� 2EVWDFOHV WR
VWDQGDUGL]DWLRQ

7KHUH DUH FHUWDLQO\PDQ\ REVWDFOHV WR VWDQGDUGL]D�
WLRQ LQ WKH RWKHU ER[HV RI 7DEOH �� 'LIIHUHQW FRXQ�
WULHV DQGGLIIHUHQW UHJLRQVZLOO KDYHGLIIHUHQW VHOHF�
WLRQ FULWHULD IRU FKRRVLQJ D V\VWHP� ,I ZH DUH WR
FRPSOHWH WKH WDEOH� ZH QHHG WR XQGHUVWDQG ZKDW
WKHVH DUH� 7ZR RI WKH PRVW FULWLFDO IDFWRUV PD\ EH
WLPHVFDOHV DQG TXDOLW\�UXJJHGQHVV FULWHULD� 7KHVH
DUH EULHIO\ FRQVLGHUHG EHORZ� DOWKRXJK E\ QR
PHDQV H[KDXVWLYHO\�
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$79 VXE��V\VWHPV (DVH RI
DJUHHPHQW

3ULRULW\

0RGXODWLRQ V\VWHP

0XOWLSOH[LQJ V\VWHP

9LVLRQ
(UURU FRUUHFWLRQ

9LVLRQ

,PDJH FRGLQJ DOJRULWKP

(UURU FRUUHFWLRQ

%DVHEDQG
W

6RXQG 6RXQG V\VWHP

V\VWHP
6RXQG FRGLQJ DOJRULWKP

(UURU FRUUHFWLRQ

7HOHWH[W V\VWHP

'DWD 3URJUDPPH GHOLYHU\
FRQWURO V\VWHP

&RQGLWLRQDO DFFHVV

2WKHU

���� 7LPH VFDOHV

7KH FXUUHQW WLPHVFDOH IRU WKH LQWHUQDO VWDQGDUGL]D�
WLRQ SURFHVV DQG FRPPHQFHPHQW RI $79 VHUYLFHV
LQ 1RUWK $PHULFD LV �XQGHUVWRRG WR EH� WKDW D GHFL�
VLRQ ZLOO EH WDNHQ RQ D V\VWHP LQ ����� DQG WKDW DU�
UDQJHPHQWV DUH DOVR EHLQJ PDGH WR HQFRXUDJH VHU�
YLFHV WR VWDUW ZLWKLQ WKH \HDUV LPPHGLDWHO\
IROORZLQJ�

,Q (XURSH� WKHUH LV QR XQLTXH RU IRUPDO SRVLWLRQ RQ
VWDQGDUGL]DWLRQ RQ LQWURGXFWLRQ WLPHVFDOHV IRU D
GLJLWDO WHUUHVWULDO V\VWHP� $Q HQKDQFHG 3$/ V\V�
WHP KDV EHHQ GHYHORSHG� ZKLFK FRXOG SURYLGH
FRPSDWLEOH ZLGH��VFUHHQ VHUYLFHV WHUUHVWULDOO\
IURP DERXW ����� 7KH VWXGLHV RI GLJLWDO WHUUHVWULDO
V\VWHPV DUH RQO\ MXVW EHJLQQLQJ� DQG HIIHFWLYHO\
KDYH EHJXQ VHYHUDO \HDUV DIWHU 1RUWK $PHULFD�
7KLV SUREDEO\ PHDQV WKDW (XURSH ZLOO EH VRPH
\HDUV EHKLQG 1RUWK $PHULFD LQ VWDUWLQJ VHUYLFHV�

2I FRXUVH LW ZRXOG EH IRU WKH -DSDQHVH WR H[SODLQ
WKHLU RZQ WLPHWDEOH LI WKH\ ZLVKHG WR GR VR� ,W
ZRXOG VHHP� KRZHYHU� WKDW WKHLU LQWURGXFWLRQ VFH�
QDULRV DUH QRW WRR GLV��VLPLODU WR WKRVH LQ (XURSH�

7KLV WLPHVFDOH GLIIHUHQFH EHWZHHQ (XURSH DQG
1RUWK $PHULFD PD\ ZHOO SUHVHQW D SUREOHP DV IDU
DV DSSURSULDWH WHFKQRORJ\ LV FRQFHUQHG� +RZHYHU�
WKH EHVW ZD\ IRUZDUG QRZ FRXOG EH QRW WR SUHMXGJH
WKH PDWWHU EHIRUH GLVFXVVLRQV KDYH EHJXQ�

���� 4XDOLW\ DQG UXJJHGQHVV
REMHFWLYHV

������ 7KH PRGXODWLRQ V\VWHP

,Q (XURSH� WKH 'LJLWDO $XGLR %URDGFDVWLQJ V\VWHP
�'$%� KDV EHHQ GHYHORSHG RYHU WKH ODVW WKUHH
\HDUV� 2QH RI LWV NH\ QRYHO IHDWXUHV LV WKH XVH RI
PRGXODWLRQ V\VWHP� &2)'0 �&RGHG 2UWKRJRQDO
)UHTXHQF\ 'LYLVLRQ 0XOWLSOH[�� 7KH VLJQDO WR EH
EURDGFDVW LV VKDUHG LQ D GHILQHG ZD\ EHWZHHQ D
ODUJH QXPEHU RI VLPXOWDQHRXVO\��WUDQVPLWWHG
FORVHO\��VSDFHG FDUULHUV� :KHQ WKHUH LVPXOWL��SDWK
SURSDJDWLRQ� WKH HIIHFW LQ WKH IUHTXHQF\ GRPDLQ LV
WKDW VRPH RI WKHVH FDUULHUV DUH UHGXFHG� DQG RWKHUV
DUH LQFUHDVHG� 7KH UHFHLYHUSURFHVVHV WKH FRPSOHWH
VHW RI FDUULHUV� DQG WKH UHVXOW LV WKDW WKH UHFHLYHG
VLJQDO TXDOLW\ LV PXFK OHVV DIIHFWHG E\ WKH PXOWL��
SDWK� 7KLV PHDQV WKDW WKH UHTXLUHPHQWV IRU UHFHLY�
HU DQWHQQDV DUH OHVV VWULQJHQW� 7KLV LV D YHU\ DWWUDF�
WLYH IHDWXUH IRU LQ��FDU UHFHSWLRQ LQ '$%� ,W ZLOO
DOVREHDWWUDFWLYH IRU D IXWXUH(XURSHDQKLJK��TXDOL�
W\ GLJLWDO WHOHYLVLRQ VHUYLFH� :H PD\ QHHG WR HQ�
VXUH WKDW QRLVH RU RWKHU LPSDLUPHQWV GR QRW PDVN
RU UHPRYH WKH DGYDQWDJHV RI WKH H[WUD��GHILQLWLRQ
DYDLODEOH� 7KHUH LV FOHDU(XURSHDQ LQWHUHVW LQ XVLQJ
WHFKQLTXHV RI WKH2)'0 W\SH IRU GLJLWDO WHUUHVWULDO
WHOHYLVLRQ� 7KLV ZRXOG QHHG WR EH UHFRQFLOHG ZLWK
1RUWK $PHULFDQ FULWHULD�

������ 7KH EDVHEDQG V\VWHP

7KH SLFWXUH��TXDOLW\ YHUVXV ELW��UDWH FXUYH LV RQH
ZKLFK LV QRWRULRXVO\ GLIILFXOW WR GHILQH� ,W VHHPV�

7DEOH �
(OHPHQWV RI

FRPPRQDOLW\ LQ
DGYDQFHG WHOHYLVLRQ
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WR VRPHH[WHQW� WR EH DPRYLQJ WDUJHW DV WHFKQRORJ\
HYROYHV�

$W WKH FXUUHQW WLPH KRZHYHU� WKHUH LV QR HYLGHQFH
WKDW LW ZLOO EH SRVVLEOH WR GHYHORS D V\VWHP ZLWK D
EHWWHU ELW��UDWH WR SLFWXUH��TXDOLW\ UDWLR WKDQ K\EULG
'&7 ZLWK PRWLRQ FRPSHQVDWLRQ DQG YDULDEOH��
OHQJWK FRGLQJ �9/&�� DOWKRXJK V\VWHPV ZKLFK DUH
PRUH IOH[LEOH RU VLPSOHU PD\ EH SRVVLEOH�

:LWKLQ WKLV RYHUDOO IUDPHZRUN WKHUH DUH VWLOO ´DG�
MXVWDEOHVµ ZKLFK ZLOO DIIHFW SLFWXUH TXDOLW\� IRU H[�
DPSOH� PRWLRQ YHFWRU DFFXUDF\� WKH W\SH RI 9/&�
HWF� :H FDQQRW GUDZ DEVROXWH FRQFOXVLRQV DW WKLV
VWDJH� QHYHUWKHOHVV� WKH IROORZLQJ VHHPV WR EH WKH
JHQHUDO VLWXDWLRQ�

7KH ODZV RI QDWXUH WHOO XV WKDW WKH ORZHU WKH ELW��
UDWH� WKH SRRUHU WKH SLFWXUH TXDOLW\� $V WKH ELW��UDWH
LV GHFUHDVHG� KRZHYHU�ZLWK WKLV W\SH RI V\VWHP� WKH
SUHGRPLQDQW HIIHFW LV WR UHGXFH WKH SURSRUWLRQ RI
PRYLQJ SLFWXUHV ZKLFK FDQ EH FRQYH\HG LPSDLU�
PHQW��IUHH� UDWKHU WKDQ WR V\VWHPDWLFDOO\ LPSDLU DOO
SLFWXUHV� :KHQ D JLYHQ LQIRUPDWLRQ FRQWHQW LV H[�
FHHGHG� PHFKDQLVPV NLFN��LQ �DOEHLW VPRRWKO\�
ZKLFK HIIHFWLYHO\ DGG QRLVH RU ORZHU WKH UHVROX�
WLRQ� /RZHULQJ WKH ELW��UDWH ORZHUV WKH ´NLFN��LQµ
SRLQW DQG LQFUHDVHV WKH H[WHQW RI WKH LPSDLUPHQW�
,I� KRZHYHU� \RX VWDUW IURP D ORZHU TXDOLW\ VRXUFH
�L�H� D VRXUFH ZLWK IHZHU VDPSOHV� \RX DUULYH DW WKH
HTXLYDOHQW NLFN��LQ SRLQW ODWHU�

7KH GHVLJQ JDPH LV WKHUHIRUH WR FKRRVH WKH EHVW
FRPELQDWLRQ RI V\VWHPDWLF �L�H� VRXUFH V\VWHP� UH�
GXFWLRQ DQG FRGLQJ V\VWHP DOJRULWKP SDUDPHWHUV
IRU WKH EHVW EDODQFH RI SLFWXUH TXDOLW\ DQG UHFHLYHU
FRVWV�

,W LV DOZD\V QHFHVVDU\ WR KDYH DQ RSHQ PLQG� 7KH
UHVXOWV RI WKH )&& $GYLVRU\ &RPPLWWHH HYDOXD�
WLRQV PD\ LQGHHG FRQILUP WKH RSWLPLVP RI WKH
PDQ\ UHVSHFWHG HQJLQHHUV ZKR DQWLFLSDWH WKDW

+'79 SLFWXUH TXDOLW\ ZLOO EH DFKLHYHG ZLWK ELW��
UDWHV DV ORZ DV �� 0ELWV�V� +RZHYHU� RWKHU UHFHQW
HYLGHQFH OHDYHV PDQ\ (XURSHDQV UDWKHU XQHDV\
DERXW WKLV�

)RU H[DPSOH� WKH ,62�,(& -7& 03(* 3KDVH �
V\VWHP HYDOXDWLRQV LQ1RYHPEHU ���� H[DPLQHG D
ODUJH QXPEHU RI GLJLWDO FRGHFV RSHUDWLQJ DW DERXW
� 0ELWV�V DQG � 0ELWV�V� 7KHVH VLPXODWLRQV RI FR�
GHFV XVHG D VHULHV RI PRYLQJ SLFWXUH VHTXHQFHV
IURP D ����� VRXUFH� 7KH WHVW PDWHULDO ZDV ZHOO
FKRVHQ WR H[SORUH WKH TXDOLW\ OLPLWV RI WKH FRGHFV�

:KDW FRPHV IURP WKH UHVXOWV LV WKDW � 0ELWV�V
VHHPV HQRXJK WR JLYH ����� SLFWXUH TXDOLW\ ZLWK
PDWHULDO ZKLFK LV ´FULWLFDO EXW QRW XQGXO\ VRµ� ZLWK
D ZHOO��GHVLJQHG K\EULG'&7 V\VWHP� +RZHYHU� DW
�0ELWV�V WKHUH LV D SHUFHSWLEOH ORVV LQ TXDOLW\ �ZLWK
WKLV NLQG RI PDWHULDO�� 7KLV ZRXOG PHDQ WKDW QRU�
PDO SURJUDPPHV ZRXOG RFFDVLRQDOO\ EH LPSDLUHG�

$ XVHIXO VKRUWKDQG ZD\ WR GHVFULEH WKH ZD\ D FR�
GHF RSHUDWHV LV LQ WHUPV RI ´ELWV�SHOµ� 7KLV LV WKH
UDWLR RI WKH FRGHF·V RSHUDWLQJ ELW��UDWH WR WKH DFWLYH
SL[HO��UDWH RI WKH VRXUFH� 7KH DFWLYH VDPSOH��UDWHRI
WKH ����+] ����� V\VWHP LV ���� 0VDPSOHV�V� 7KH
ELWV�SHO UDWLRV DW � 0ELWV�V DQG � 0ELWV�V DUH WKXV
DERXW ���� DQG ���� ELWV�SHO UHVSHFWLYHO\� ,I WKH UH�
VXOWV RI WKH 03(* WHVWV DUH WDNHQ DV VRPH VRUW RI
JXLGHOLQH� ZHPD\ FRQFOXGH� LQ D VRXUFH��LQGHSHQ�
GHQW ZD\� WKDW DERXW ��� ELWV�SHO FDQ EH HIIHFWLYHO\
WUDQVSDUHQW WR WKH VRXUFH EXW ORZHU WKDQ���ELWV�SHO
FDQQRW� 7KLVPLJKW EH FDOOHG DQ ´RFFDVLRQDOO\��LP�
SDLUHGµ TXDOLW\� 7KH VDPH NLQG RI FRQFOXVLRQV FDQ�
LQFLGHQWDOO\� EH GUDZQ IURP LQGHSHQGHQW ZRUN
PDGH E\ WKH 5$, DQG 5HWHYLVLyQ� 7KLV LV RQO\ D
JXLGH� KRZHYHU� EHFDXVH WKHUH ZLOO EH VRPH UHOD�
WLRQVKLS EHWZHHQ WKH GHJUHH RI DQQR\DQFH FDXVHG
E\ DQ LPSDLUPHQW DQG WKH WRWDO DPRXQW RI LQIRUPD�
WLRQ SUHVHQWHG WR WKH YLHZHU�

:H FRXOG XVH WKHVH GDWD� KRZHYHU� IRU JXLGDQFH WR
H[WUDSRODWH WKH VLWXDWLRQ ZLWK GLJLWDO WHUUHVWULDO
ZLGHVFUHHQ VHUYLFH�

)RU RXU GLJLWDO WHUUHVWULDO WHOHYLVLRQ V\VWHP ZH
FRXOG EHJLQ E\ H[DPLQLQJ WKH ELW��UDWH QHHGHG IRU
YLUWXDOO\ WUDQVSDUHQW ZLGH��VFUHHQ ����� TXDOLW\�
7KLV ZRXOG EH ��� [ � 0ELW�V  �� 0ELW�V�

9LUWXDOO\ WUDQVSDUHQW UHSURGXFWLRQ RI D
���������������� VWXGLR VRXUFH �ZLWK
������ 0VDPSOHV�V� ZRXOG QHHG �� 0ELW�V� $
���������������� VRXUFH ������ 0VDPSOHV�V�
ZRXOG QHHG �� 0ELW�V� ,I ZH GURS WR ��� ELW�SHO�
DQG RXU ´RFFDVLRQDOO\ LPSDLUHGµ V\VWHP� WKHQ WKH
DERYH ELW��UDWHV ZRXOG EH KDOYHG�

'DYLG :RRG JUDGXDWHG IURP 6RXWKDPSWRQ
8QLYHUVLW\ LQ ����� +H FXUUHQWO\ ZRUNV DW WKH
(%8 KHDGTXDUWHUV LQ *HQHYD� DQG LV +HDG RI
WKH 'LYLVLRQ ZKLFK LV FRQFHUQHG ZLWK WKH FR��
RUGLQDWLRQ RI UHVDUFK DQG GHYHORSPHQW DPRQJ
(%8 0HPEHUV�

'DYLG :RRG KDV EHHQ SDUWLFXODUO\ LQWHUHVWHG
LQ LPDJH TXDOLW\ DVVHVVPHQW IRU PDQ\ \HDUV�
DQG ZDV XQWLO UHFHQWO\ WKH &KDLUPDQ RI WKH
&&,5 -RLQW ,QWHULP:RUNLQJ 3DUW\ �������� RQ
WKLV VXEMHFW� +H KDV UHFHQWO\ EHHQ QRPLQDWHG
WR &KDLU D QHZ :RUNLQJ 3DUW\ RQ &RQYHQWLRQ�
DO DQG (QKDQFHG V\VWHPV IRU &&,5 6WXG\
*URXS ��$�
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,W VHHPV OLNHO\ WKHUHIRUH WKDW� LQ WKH UDQJH RI DYDLO�
DEOH ELW��UDWHV IRU GLJLWDO WHUUHVWULDO WHOHYLVLRQ�
ZKLFK LV OLNHO\ WR EH XS WR DERXW �� 0ELW�V� DW OHDVW
LQ (XURSH� WKHUH ZLOO EH D GLIILFXOW FKRLFH� :KLFK
LV OLNHO\ WR EHPRUH DWWUDFWLYH WR WKH YLHZHU" $ V\V�
WHPZKLFK LV DOZD\V LPSDLUPHQW IUHH� EXW KDV ORZ�
HU UHVROXWLRQ� RU D V\VWHPZKLFKKDV RFFDVLRQDO LP�
SDLUPHQWV� EXW D KLJKHU UHVROXWLRQ� SURYLGHG WKH
SLFWXUH GRHV QRW FRQWDLQPRUH WKDQ D JLYHQ DPRXQW
RI LQIRUPDWLRQ�

7KLV LV D IDU IURP HDV\ TXHVWLRQ� 7R FRPSOLFDWH WKH
DUJXPHQW� LW LV SRVVLEOH WR XS��FRQYHUW ORZHU UHVR�
OXWLRQ VLJQDOV LQ WKH UHFHLYHU� DQG LQ FHUWDLQ W\SHV
RI SURJUDPPH PDWHULDO VXFK DV IHDWXUH ILOPV� DW
DQ\WKLQJ PRUH WKDQ �+� WKH GLIIHUHQFH ZLOO SURE�
DEO\ EH GLIILFXOW IRU WKH QRUPDO YLHZHU WR VHH�

7KH )&& HYDOXDWLRQV WKHPVHOYHV ZLOO FHUWDLQO\
DGG LPSRUWDQW HYLGHQFH DQG LQIRUPDWLRQ WR WKLV LV�
VXH� RI YDOXH QRW MXVW WR 1RUWK $PHULFD� +RZHYHU�
WKLV DUWLFOH ZDV ZULWWHQ EHIRUH WKDW HYLGHQFH ZDV
DYDLODEOH� DQG VR IRU WKH WLPH EHLQJ ZH DUH QRW DEOH
WR GUDZ RQ LW�

$QRWKHU IDFWRU WR EH ERUQH LQ PLQG LV WKDW WKHUH LV
LQWHUHVW LQ (XURSH LQ HYDOXDWLQJ WZR RU WKUHH��OHYHO
KLHUDUFKLFDO V\VWHPVZKLFK FDQ EH UHFHLYHG VLPXO�
WHQHRXVO\RQ+'79UHFHLYHUV DQGRQ �SRUWDEOH� UH�
FHLYHUV RIIHULQJ ORZHU TXDOLW\�

,Q WKH FRPLQJ PRQWKV LW VKRXOG EH SRVVLEOH WR SXW
WRJHWKHU D FOHDUHU SLFWXUH RI WKH UHODWLRQVKLS EH�
WZHHQ SLFWXUH TXDOLW\ DQG ELW��UDWH�

�� &RQFOXVLRQV

(IIRUWV WR DJUHH XQLTXH ZRUOG VWDQGDUGV LQ WKH SDVW
KDYH PHW ZLWK YDU\LQJ DPRXQWV RI VXFFHVV� ,W
SURYHV WR EH D YHU\ GLIILFXOW EXVLQHVV� FRPSOLFDWHG
E\ GLIIHUHQW QHHGV DQG UHTXLUHPHQWV LQ GLIIHUHQW
SDUWV RI WKH ZRUOG� 7R FRPSOLFDWH PDWWHUV IXUWKHU�

WHFKQRORJ\ FRQWLQXHV WR LQFUHDVH LWV ERXQGDULHV�
PDNLQJ HYHU PRUH VRSKLVWLFDWHG V\VWHPV SRVVLEOH�
DW DSSDUHQWO\ UHJXODU LQWHUYDOV�

7KH KLVWRULHV RI SDVW VWDQGDUGL]DWLRQ VDJDV PD\
JLYH XV VRPH FOXHV DERXW ZKDW WR GR� DQG ZKDW QRW
WR GR� IRU WKH PD[LPXP OLNHOLKRRG RI VXFFHVV�

7KH FRPPRQDOLW\ GLVFXVVLRQV DUH ZLGHU WKDQ MXVW
WKH LQWHUQDWLRQDO GLPHQVLRQ� DQG LQFOXGH FRPP�
PRQDOLW\ DFURVV GLIIHUHQW DSSOLFDWLRQV DQG GLIIHU�
HQW TXDOLW\ OHYHOV� ,QLWLDOO\� LW PD\ EH PRUH PDQ�
DJHDEOH WR WRRN DW LQWHUQDWLRQDO VWDQGDUGL]DWLRQ�

2QH ZD\ IRUZDUG LV WR H[DPLQH WKH YDULRXV HOH�
PHQWV ZKLFK ZLOO PDNH XS D GLJLWDO WHOHYLVLRQ V\V�
WHP� DQG WR HVWDEOLVK SULRULWLHV IRU FRPPRQDOLW\
HWF� 2SHQLQJ GLVFXVVLRQ RQ D FRPPRQ PXOWLSOH[
V\VWHP PD\ EH D XVHIXO EHJLQQLQJ�

7KH REVWDFOHV WR EH RYHUFRPH LQFOXGH SRWHQWLDOO\
GLIIHUHQW FRQFHSWLRQV DERXW WKH W\SH RIPRGXODWLRQ
PHWKRG WR EH XVHG� DQG WKH GHJUHH RI UXJJHGQHVV
QHHGHG� )XUWKHUPRUH� WKH RSWLPXP TXDOLW\ EDO�
DQFH LV QRW FOHDU�

$ PDMRU GLIILFXOW\ LV DOVR WKH GLIIHUHQW WLPH VFDOHV
ZKLFK DUH VRXJKW IRU VXFK V\VWHPV LQ GLIIHUHQW
SDUWV RI WKH ZRUOG�

)RU DOO WKHGLIILFXOWLHV DQGSRWHQWLDO REVWDFOHV� VWDQ�
GDUGLVDWLRQ LV VWLOO ZRUWK WKH DWWHPSW� 7KRPDV -HI�
IHUVRQ� D IRXQGLQJ IDWKHU RI WKH 8QLWHG 6WDWHV� VDLG
´, OLNH WKHGUHDPVRI WKH IXWXUHEHWWHU WKDQ WKHKLVWR�
U\ RI WKH SDVWµ� +H ZRXOG KDYH WULHG�

$FNQRZOHGJHPHQWV

7KH YLHZV H[SUHVVHG LQ WKLV SDSHU DUH WKRVH RI WKH
DXWKRU� +RZHYHU� WKH VWXGLHV UHSRUWHG ZHUH PDGH
E\ PDQ\ JURXSV� LQ SDUWLFXODU (%8 6SHFLDOLVW
*URXSV 9��5'% DQG 9��+'79� 3DUWLFXODU KHOS
ZDV SURYLGHG E\ 'U� 0DU]LR %DUEHUR RI WKH 5$,�
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$ UXJJHG DQG IOH[LEOH GLJLWDO PRGXODWLRQ VFKHPH
IRU WHUUHVWULDO KLJK GHILQLWLRQ WHOHYLVLRQ

1 . /RGJH �,7&�

$ * 0DVRQ �17/�

�� ,QWURGXFWLRQ

7KHUH LV JUHDW LQWHUHVW DW SUHVHQW LQERWK(XURSHDQG
WKH 8QLWHG 6WDWHV LQ WUDQVPLWWLQJ GLJLWDO WHOHYLVLRQ
LQ WKH ´WDERRµ FKDQQHOV RI WKH 8+) EDQG� 'LJLWDO
WHOHYLVLRQ KDV EHHQ XQGHU VWXG\ IRU VRPH \HDUV LQ
RXU 63(&75( SURMHFW ZKLFK ZDV GHVFULEHG DW
,%&·�� >�@ DQG1$%·��� 63(&75( �6SHFLDO3XU�
SRVH ([WUD &KDQQHOV IRU 7HUUHVWULDO 5DGLRFRPPX�
QLFDWLRQ (QKDQFHPHQWV� LV FRQFHUQHG ZLWK DOO DV�
SHFWV RI GLJLWDO WHOHYLVLRQ �� ORZ ELW��UDWH YLGHR
FRGLQJ�PRGXODWLRQ DQG IUHTXHQF\ SODQQLQJ� )LHOG
WULDOV RI WKH V\VWHP DUH SODQQHG WKLV \HDU LQ WKH
8QLWHG .LQJGRP�

7KLV SDSHU IRFXVHV RQ WKH ZRUN ZH KDYH EHHQ GR�
LQJ RQPRGXODWLRQ� DQG KLJKOLJKWV KRZ RUWKRJRQDO
IUHTXHQF\ GLYLVLRQ PXOWLSOH[LQJ �2)'0� FDQ EH
XVHG WR SURYLGH QRW RQO\ DQ H[WUHPHO\ UXJJHG
WUDQVPLVVLRQ V\VWHP EXW DOVR RQH ZKLFK LV IOH[LEOH
DQG FDQ EH DGDSWHG WR WKH QHHGV RI KLJK��GHILQLWLRQ
WHOHYLVLRQ�

7KH WUDQVPLVVLRQ RI GLJLWDO LQIRUPDWLRQ LQ D EDQG
VKDUHG ZLWK H[LVWLQJ EURDGFDVW WHOHYLVLRQ LV QRW
VLPSOH� ,Q WKH 8. ZH KDYH WR HQVXUH WKDW GLJLWDO
WUDQVPLVVLRQ ZLOO QRW LQWHUIHUH ZLWK WKH H[LVWLQJ
WHOHYLVLRQ UHOD\ QHWZRUN DQG� DV WKLV QHWZRUN RSHU�
DWHV DW ORZ SRZHU� LW LV YHU\ SURQH WR LQWHUIHUHQFH�
7KH RQO\ ZD\ WR DYRLG LQWHUIHUHQFH LQWR WKLV QHW�
ZRUN LV WR WUDQVPLW RQ WKH RSSRVLWH SRODULVDWLRQ�
DQG DOVR UDGLDWH WKH QHZGLJLWDO VHUYLFH DW ��G% OHVV
SRZHU WKDQ WKH H[LVWLQJ VHUYLFHV� ,Q VRPH FDVHV UH�
GXFLQJ WKH WUDQVPLW DHULDO KHLJKW DQG VKDSLQJ WKH
UDGLDWLRQ SDWWHUQ LV DOVR QHHGHG WR HOLPLQDWH LQWHU�
IHUHQFH WR WKH 3$/��, VHUYLFH� ,Q VSLWH RI WKHVH
FRQVWUDLQWV� RXU VWXGLHV WR��GDWH KDYH IRXQG WKDW
PRVW RI WKH H[LVWLQJ WUDQVPLWWHU VLWHV ZHUH DEOH WR
FRYHU VLPLODU SRSXODWLRQ VL]HV WR WKH DQDORJXH VHU�
YLFH ZLWK IRXU DGGLWLRQDO GLJLWDO FKDQQHOV� 7KH
FRQVWUDLQW RI YHU\ ORZ SRZHU GLJLWDO WUDQVPLVVLRQ
GHPDQGV H[FHOOHQW UHMHFWLRQ RI FR��FKDQQHO LQWHU�
IHUHQFH �&&,� IURP WKH KLJK SRZHU DQDORJXH VHU�
YLFH� 0RUHRYHU� KDYLQJ WR EURDGFDVW LQ DGMDFHQW
FKDQQHOV IURP WKH VDPH PDVW ZLWK GLIIHUHQW DHULDO
UDGLDWLRQ SDWWHUQV IRU DQDORJXH DQG GLJLWDO WUDQV�
PLVVLRQV� SODFHV VHYHUH UHTXLUHPHQWV RQ WKH DGMD�
FHQW FKDQQHO LQWHUIHUHQFH SHUIRUPDQFH RI WKH GLJL�
WDO V\VWHP� 7KLV RFFXUV EHFDXVH WKH GLJLWDO VHUYLFH

LV QRW RQO\ ��G% ORZHU LQ WUDQVPLWWHG SRZHU� EXW
WKH UDWLR FDQEHPDGH HYHQ ODUJHU E\XVLQJGLIIHUHQW
DHULDO UDGLDWLRQ SDWWHUQV�

0XOWLSDWK SURSDJDWLRQ LV DOVR D GLIILFXOW HQYLURQ�
PHQW IRUGLJLWDO VLJQDOV VLQFH UHIOHFWLRQ IURPEXLOG�
LQJV FDQ VHYHUHO\ UHGXFH WKH GDWD ´H\HKHLJKWµ�
2)'0 FDQ EH XVHG WR RYHUFRPH PXOWLSDWK SURE�
OHPV DQG FDQ HYHQ SHUPLW RSHUDWLRQ LQ DPRELOH HQ�
YLURQPHQW� 7KH 2)'0 VLJQDO FDQ EH PDGH WR EH
YHU\ UXJJHG WR WHOHYLVLRQ LQWHUIHULQJ VLJQDOV DV WKH
QH[W VHFWLRQ ZLOO VKRZ� /DWHU LQ WKH SDSHU ZH ZLOO
GHVFULEH KRZ WKH 2)'0 VLJQDO FDQ EH XVHG LQ D
IOH[LEOH ZD\ ZKHUH LW PD\ EH RSWLPLVHG WR JLYH D
PRUH JUDFHIXO IDLOXUH FKDUDFWHULVWLF LQ WKH UHFHLYHG
GLJLWDO YLGHR VLJQDO� 7KLV FDQ EH DFKLHYHG LI WKH
PRGXODWLRQ� FKDQQHO FRGLQJ DQG EDVHEDQG VRXUFH
FRGLQJ DUH FDUHIXOO\ FRPELQHG� UHVXOWLQJ LQ WKH
DYRLGDQFH RI WKH DEUXSW IDLOXUH FKDUDFWHULVWLF WUDGL�
WLRQDOO\ DVVRFLDWHG ZLWK GLJLWDO VHUYLFHV�

�� 3URSHUWLHV RI 2)'0 IRU
V\VWHP GHVLJQ

7KH 2)'0 PXOWLSOH[ FRQVLVWV RI D ODUJH QXPEHU
RI FDUULHUV HTXDOO\ VSDFHG LQ IUHTXHQF\�ZKHUHHDFK
FDUULHU LV PRGXODWHG E\ VRPH GLJLWDO PRGXODWLRQ
PHWKRG� H�J� 436. RU ��4$0� 7KH VSHFWUXP RI
HDFK PRGXODWHG FDUULHU LV DUUDQJHG WR RYHUODS WKH
VSHFWUXP RI LWV QHLJKERXULQJ FDUULHU LQ VXFK D ZD\
WKDW WKH LQIRUPDWLRQ FRQWHQW RI HDFK FDUULHU LV
PXWXDOO\ RUWKRJRQDO� ,W LV LQ WKLV ZD\ WKDW WKH
2)'0PRGXODWLRQ VFKHPH DFKLHYHV LWV KLJK VSHF�
WUDO HIILFLHQF\�

7KLV RUWKRJRQDOLW\ FULWHULRQ LV VDWLVILHG LI WKH FDUUL�
HUV IRUP D VHW RI RUWKRJRQDO IXQFWLRQV� ,Q WKH FDVH
RI VLQH DQG FRVLQHZDYHV WKLV FRQGLWLRQ LVPHW LI WKH
FDUULHU IUHTXHQFLHV DUH KDUPRQLFDOO\ UHODWHG� 8Q�
GHU WKHVH FRQGLWLRQV WKH RUWKRJRQDO FDUULHU VHW LV D
)RXULHU VHULHV� 2WKHU RUWKRJRQDO IXQFWLRQ VHWVPD\
EH XVHG IRU WKH FDUULHUV� KRZHYHU WKH\ PD\ QRW DO�
ZD\V EH HDV\ WR JHQHUDWH� ([DPSOHV RI SRVVLEOH
RUWKRJRQDO IXQFWLRQV ZKLFK DUH HDVLO\ JHQHUDWHG�
DUH WKRVH DVVRFLDWHGZLWK VTXDUHZDYHIRUPV�7KHVH
LQFOXGH :DOVK IXQFWLRQV DQG PD[LPDO OHQJWK
ELQDU\ SVHXGR��QRLVH VHTXHQFHV �P��VHTXHQFHV��
$Q P��VHTXHQFH FDQ EH VKRZQ WR EH RUWKRJRQDO
ZLWK WLPH��VKLIWHG YHUVLRQV RI LWVHOI KRZHYHU� WKHVH

 3DSHU GHOLYHUHG E\ WKH DX�
WKRUV DW 1$% +'79 :RUOG�
/DV 9HJDV� $SULO �����
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)UHTXHQF\

IXQFWLRQV DUH RQO\ RUWKRJRQDO ZKHQ LQ VTXDUH��
ZDYH IRUP� ,Q SDVVLQJ WKURXJK D UHDO FKDQQHO WKHLU
QRQ��VTXDUH IRUP ORRVHV RUWKRJRQDOLW\� ZKLFK FDQ
KRZHYHUEH UHVWRUHGE\ UH��VDPSOLQJ WKHZDYHIRUP
DQG FRQYHUWLQJ LW EDFN WR D VTXDUH ZDYHIRUP� 7KLV
SURFHVV UHTXLUHV DFFXUDWH V\QFKURQLVDWLRQ RI WKH
UH��VDPSOLQJ FORFN ZLWK WKH LQFRPLQJ VLJQDO ��
ZKLFK LV QRW HDV\� 1HYHUWKHOHVV� DQ 2)'0 V\VWHP
EDVHG RQ P��VHTXHQFHV ZRXOG KDYH WKH DGYDQWDJH
RI FRQYHUWLQJ DOO LQWHUIHUHQFH WR QRLVH�

7KH V\VWHP LPSOHPHQWHGE\17/XVHV VLQH DQGFR�
VLQH ZDYHV IRU WKH FDUULHUV� 7KH 2)'0 VLJQDO LV
FRQVWUXFWHGE\PHDQVRI WKH LQYHUVH GLVFUHWH)RXUL�
HU WUDQVIRUP DQG GHPXOWLSOH[HG E\ PHDQV RI WKH
GLVFUHWH )RXULHU WUDQVIRUP �')7� IXQFWLRQ� 2WKHU
UHTXLUHPHQWV RI D SUDFWLFDO UHFHLYLQJ V\VWHP DUH
FDUULHU UHFRYHU\� DQG V\QFKURQLVDWLRQ WR WKH ')7
EORFNV� WKH GHWDLOV RI WKHVH DUH GHVFULEHG LQ >�@�

���� 2)'0 WHOHYLVLRQ LQWHUIHUHQFH
UHMHFWLRQ

7KH 2)'0 VSHFWUXP LV LGHDOO\ VXLWHG IRU XVH LQ D
KRVWLOH LQWHUIHUHQFH HQYLURQPHQW ZKHUH WKH LQWHU�
IHUHQFH FDQ EH DSSUR[LPDWHG DV VLQJOH WRQHV RI
FRQWLQXRXV ZDYHV �&:� DW NQRZQ SRVLWLRQV LQ WKH
VSHFWUXP� 7KLV SURSHUW\ RI 2)'0 DULVHV EHFDXVH
LQIRUPDWLRQ QHHG QRW EH VHQW RQ WKH FDUULHUV DI�
IHFWHG E\ WKH &: LQWHUIHUHUV� +HQFH� SURYLGHG WKH
LQWHUIHUHQFH FDQ EH ZHOO GHILQHG� SRUWLRQV LQ WKH
WUDQVPLWWHG VSHFWUXP FDQ EH HVVHQWLDOO\ FXW RXW
OHDYLQJ D VSHFWUDO WHPSODWH ZKHUH ERQDILGH LQ�
IRUPDWLRQ LV WUDQVPLWWHG� 7KH UHFHLYHU ZRXOG QDWX�
UDOO\ RQO\ ORRN IRU LQIRUPDWLRQ ZLWKLQ WKH JLYHQ
WHPSODWH �� KHQFH LW ZRXOG LJQRUH WKH LQWHUIHUHQFH�

7KH VSHFWUXP RI D 3$/ WHOHYLVLRQ VLJQDO KDV WZR
PDLQ FRPSRQHQWV WKDW UHSUHVHQW FRQWLQXRXV KLJK
SRZHU LQWHUIHULQJ HOHPHQWV� WKHVH DUH WKH YLVLRQ
FDUULHU DQG WKH VRXQG FDUULHU� $OWKRXJK WKH FRORXU
VXE��FDUULHU DQG WKH GLJLWDO VRXQG VXE��FDUULHU DUH
DOVR SUHVHQW WKHVH DUH UHGXFHG LQ OHYHO E\ WKH GLV�
SHUVDO HIIHFW RI WKHLU PRGXODWLQJ VLJQDOV� ,Q RWKHU
ZRUGV� WKHVH VXE��FDUULHUV KDYH D VLPLODU HQHUJ\
OHYHO WR WKH YLVLRQPRGXODWLRQZKLFK KDVPXFK OHVV
SHDN SRZHU WKDQ WKH YLVLRQ DQG VRXQG FDUULHU OHY�
HOV� ,W WKHQ IROORZV WKDW D WHOHYLVLRQ VLJQDO PD\ EH
DSSUR[LPDWHG WR D VSHFWUXPFRQVLVWLQJ RI WZR FRQ�
WLQXRXV ZDYH WRQHV �&:�� WKH YLVLRQ FDUULHU DQG
WKH VRXQG FDUULHU�

)LJ� � VKRZV KRZ WKH 2)'0 VSHFWUXP LV WDLORUHG
WR UHMHFW WKH YLVLRQ DQG VRXQG FDUULHUV IURP FR��
FKDQQHO LQWHUIHULQJ �&&,� WHOHYLVLRQ VLJQDOV� )XU�
WKHUPRUH� VLQFH WKH VSHFWUXP LV UHFWDQJXODU ZLWK
VWHHS VLGHV LW MXVW ILWV WKH FKDQQHO� PDNLQJ LW VSHF�
WUDOO\ YHU\ HIILFLHQW� 7KH H[DFW ZLGWK RI WKH VSHF�
WUXP FDQ DOVR EH DGMXVWHG E\ FXWWLQJ RXW FDUULHUV DW
WKH HGJHRI WKH FKDQQHO� WKHUHE\RSWLPLVLQJ2)'0
WR JLYH EHVW DGMDFHQW FKDQQHO LQWHUIHUHQFH �$&,�
UHMHFWLRQ DV ZHOO� 7R DFKLHYH WKH YHU\ KLJK OHYHOV
RI $&, UHMHFWLRQ UHTXLUHG �VRPH ��G%�� D JRRG
TXDOLW\ 6$: ILOWHU LV QHFHVVDU\ DW ,)� ZLWK IXUWKHU
ILOWHULQJ DW ERWK 5) DQG EDVHEDQG�

���� 5HFHSWLRQ LQ PXOWLSDWK � IL[HG�
PRELOH DQG SRUWDEOH UHFHSWLRQ

7KH 2)'0 VLJQDO JLYHV H[FHOOHQW SHUIRUPDQFH LQ
WKH SUHVHQFH RI PXOWLSDWK SURSDJDWLRQ FRQGLWLRQV
EHFDXVH WKH V\PERO SHULRG RI HDFK FDUULHU FDQ EH
PDGHPXFK ORQJHU WKDQ WKH GHOD\ VSUHDG RI W\SLFDO
PXOWLSDWK UHIOHFWLRQV� ,Q WKLV ZD\ WKH H\HKHLJKW RI
UHFHLYHG V\PEROV LV QRW VLJQLILFDQWO\ UHGXFHG�

)LJXUH �
7KH FRQGLWLRQHG
2)'0 VSHFWUXP
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,Q WKH 2)'0 V\VWHP� LPSOHPHQWHG E\ 17/� WKHUH
DUH ��� FDUULHUV HDFKZLWK D V\PERO SHULRG RI ��NV�
7KH WRWDO GDWD��UDWH DPRXQWV WR ���� 0%LW�V XVLQJ
436. DQG ILWV LQWR DQ ���0+] WHOHYLVLRQ FKDQQHO�
$ ��� QV UHIOHFWLRQ DW ����G% FDXVHV RQO\ D ���G%
GHJUDGDWLRQ LQ V\VWHP SHUIRUPDQFH�

7KLV VPDOO GHJUDGDWLRQ LV PDLQO\ GXH WR IUHTXHQ�
F\��VHOHFWLYH IDGLQJ DFURVV WKH 2)'0 FKDQQHO�
FDXVHG E\ WKH UHIOHFWLRQ� LW LV QRW VLJQLILFDQWO\ GXH
WR LQWHUV\PERO LQWHUIHUHQFH� 7KH IUHTXHQF\ VHOHF�
WLYH IDGH FDXVHV VRPH FDUULHUV WR EH UHFHLYHG DW D
ORZHU OHYHO WKDQ WKH PHDQ VLJQDO SRZHU� FUHDWLQJ D
VOLJKWO\ KLJKHU ELW HUURU UDWLR RQ WKRVH FDUULHUV LQ
WKH SUHVHQFH RI QRLVH�

)RU QRUPDO IL[HG UHFHSWLRQ XVLQJ GLUHFWLRQDO UH�
FHLYLQJ DHULDOV WKH GHOD\ VSUHDG RI W\SLFDO PXOWL�
SDWK LV VKRUW� +HQFH� WKH VWDQGDUG 2)'0 V\VWHP�
ZLWKRXW VSHFLDO HUURU FRUUHFWLRQ DQG ZLWKRXW VSH�
FLDO PHDVXUHV WDNHQ WR FRPEDW ORQJ GHOD\ HFKRHV�
VKRXOG JLYH H[FHOOHQW SHUIRUPDQFH IRU IL[HG UHFHS�
WLRQ RI GLJLWDO WHOHYLVLRQ� 2)'0� RSHUDWHG LQ WKLV
ZD\� LV DW LWV PRVW HIILFLHQW VLQFH QHDUO\ DOO WKH
DYDLODEOH GDWD FDSDFLW\ LV XVHG IRU LQIRUPDWLRQELWV�
DQG FRKHUHQW GHPRGXODWLRQ RI WKH FDUULHUV LV SRV�
VLEOH >�@�

)RU PRELOH UHFHSWLRQ ZLWK QRQ��GLUHFWLRQDO UHFHLY�
LQJ DHULDOV WKH PXOWLSDWK LV YHU\ VHYHUH LQGHHG�
2IWHQ LQ EXLOW��XS DUHDV RQO\ UHIOHFWHG VLJQDOV DUH
SUHVHQW DQG QR GLUHFW SDWK WR WKH WUDQVPLWWHU H[LVWV�
7KH UHFHLYHU LV FRQVWDQWO\ PRYLQJ WKURXJK D
FKDQJLQJ PXOWLSDWK HQYLURQPHQW DQG DGDSWLYH
HTXDOLVDWLRQ RI GLJLWDO VLJQDOV LV YLUWXDOO\ LPSRVVL�
EOH� 2)'0 KRZHYHU� FRUUHFWO\ WDLORUHG WR WKLV HQ�
YLURQPHQW� FDQ EH PDGH WR ZRUN ZHOO� 7KLV KDV
EHHQ GHPRQVWUDWHG PDQ\ WLPHV LQ WKH 'LJLWDO $X�
GLR %URDGFDVWLQJ DSSOLFDWLRQ >�@�

,Q RUGHU WR FRSH ZLWK YHU\ ORQJ HFKR GHOD\V� WLPH
GRPDLQ JXDUG LQWHUYDOV DUH QHHGHG LQ WKH 2)'0
VLJQDO >�@� 7KHVH DUH QHFHVVDU\ WR PDLQWDLQ RUWKR�
JRQDOLW\ RI WKH FDUULHU ZKHQ WKH GHOD\ WLPH RI WKH
PXOWLSDWK EHFRPHV D VLJQLILFDQW IUDFWLRQ RI WKH
GDWD V\PERO SHULRG� 7KH JXDUG LQWHUYDO KDV WKH GLV�
DGYDQWDJH WKDW LW UHGXFHV WKH GDWD��UDWH RI WKH FKDQ�
QHO EXW DOORZV RUWKRJRQDOLW\ WR EH PDLQWDLQHG E\
UHVWULFWLQJ WKH ))7 WR EH WDNHQ RYHU D VKRUWHU V\P�
ERO WLPH� 7KH ))7 EORFN LV VKRUWHQHG E\ WKH PD[L�
PXP IRUHVHHDEOH HFKR GHOD\ WLPH� SHUKDSV VRPH
��NV LQ D ��NV V\PERO SHULRG� ,I WKH UHIOHFWLRQ
ZHUH QRW RPLWWHG IURP WKH ))7 SURFHVV� WKH ))7
ZRXOG LQWHJUDWH RYHU D GLVFRQWLQXRXV IXQFWLRQ DQG
WKH RUWKRJRQDOLW\ RI WKH V\VWHPZRXOG EH ORVW� 7KH
HIIHFW ZRXOG EH WR FDXVH LQWHUIHUHQFH EHWZHHQ WKH
2)'0 VXE��FKDQQHOV� DQG HDFK VHSDUDWH VXE��

FKDQQHO ZRXOG QRW EH GHPXOWLSOH[HG LQGHSHQGHQW�
O\�

)RU PRELOH WHOHYLVLRQ UHFHSWLRQ WR EH SRVVLEOH�
PXFK KHDYLHU OHYHOV RI HUURU FRUUHFWLRQ DUH UH�
TXLUHG DQG FRKHUHQW GHPRGXODWLRQ EHFRPHV OHVV
IHDVLEOH� 7KH DGGLWLRQDO RYHUKHDG RI WKH HUURU
FRUUHFWLRQ� SHUKDSV D IDFWRU RI WZR� FRXSOHG ZLWK
WKH ORVV RI GDWD FDSDFLW\ GXH WR WKH JXDUG LQWHUYDOV�
ZLOO UHVWULFW WKH UHVROXWLRQ RI WKH SLFWXUH REWDLQ�
DEOH� (QKDQFLQJ WKH PRGXODWLRQ IURP ���OHYHO
�VXFK DV 436.� WR ����OHYHO �VXFK DV ��4$0 RU
��36.�� ZLOO SUREDEO\ QRW SURYLGH D ZRUNDEOH
PHDQV IRU DFKLHYLQJ JUHDWHU UHVROXWLRQ� 7KH
����OHYHO PRGXODWLRQ VFKHPHV KDYH JUHDWHU VHQVL�
WLYLW\ WR FKDQQHO GLVWRUWLRQV� DQG VFKHPHV VXFK DV
��4$0ZLOO UHTXLUH FRKHUHQW GHPRGXODWLRQ RI WKH
FDUULHUZKLFK LV GLIILFXOW WR SHUIRUP LQ DPRELOH HQ�
YLURQPHQW EHFDXVH UHIOHFWLRQ SDWKV DUH FRQWLQX�
RXVO\ FKDQJLQJ�

6LQFH 2)'0 LV D IUHTXHQF\ PXOWLSOH[� GLIIHUHQW
FDUULHUV PD\ EH FRQILJXUHG GLIIHUHQWO\� ,W PD\ QRW
EH SRVVLEOH WR RIIHU DPRELOH WHOHYLVLRQ VHUYLFH GXH
WR ODFN RI GDWD FDSDFLW\� EXW D IHZ FDUULHUV FRXOG EH
FRQILJXUHG WR JLYH PRELOH UHFHSWLRQ RI D ORZ FD�
SDFLW\ GDWD FKDQQHO RU HYHQ SHUKDSV WKH WHOHYLVLRQ
VRXQG VHUYLFH� 7KH FDUULHUV XVHG IRU WKHPRELOH VHU�
YLFH ZRXOG XVH D YHU\ UXJJHG ���OHYHO PRGXODWLRQ
VFKHPH� FRQWDLQ JXDUG LQWHUYDOV DQG XVH KHDY\ HU�
URU FRUUHFWLRQ� 8VLQJ WKH VDPH 2)'0PXOWLSOH[�
WKH FDUULHUV XVHG IRU WKH WHOHYLVLRQ VHUYLFH FRXOG
FDUU\ D KLJKHU RUGHU PRGXODWLRQ� SHUKDSV ��4$0
ZLWK OHVV RYHUKHDG� WR JLYH KLJK GHILQLWLRQ WHOHYL�
VLRQ WR QRQ��PRELOH UHFHLYHUV� 1RQ��PRELOH PLJKW
LQFOXGH SRUWDEOH UHFHLYHUV DV ZHOO DV IL[HG� ,W
VKRXOG EH QRWHG WKDW LI JXDUG LQWHUYDOV DUH LQFOXGHG
WKH\ QHHG WR EH DSSOLHG WR DOO FDUULHUV HTXDOO\ VLQFH
WKLV GHILQHV WKH ))7 EORFN OHQJWK IRU WKH FRPSOHWH
2)'0 PXOWLSOH[�

3RUWDEOH UHFHSWLRQ LV RI JUHDW LQWHUHVW DV PDQ\ VHF�
RQGDU\ WHOHYLVLRQ UHFHLYHUV LQ WKH KRPH DUH RI WKLV
W\SH� 7KH DGYDQWDJH RI WKLV LV� RI FRXUVH� WKDW HDFK
PHPEHU RI WKH KRXVHKROG FDQ RSHUDWH WKHLU RZQ
SHUVRQDO UHFHLYHU� ZLWKRXW WKH FRQVWUDLQW RI KDYLQJ
WR FRQQHFW LW WR WKH VLQJOH URRI��WRS DHULDO� 7KLV
EHQHILW KRZHYHU OHDGV WR WKH PDMRU GLIILFXOW\ RI
SRUWDEOH UHFHSWLRQ �� WKDW WKH UHFHLYHU LV RQO\ DEOH
WR REWDLQ D ORZ VLJQDO VWUHQJWK GXH WR ODFN RI DHULDO
JDLQ DQG KHLJKW�

,Q RUGHU WR REWDLQ VDWLVIDFWRU\ &&, SHUIRUPDQFH LQ
WKH SRUWDEOH UHFHLYHU LW PD\ ZHOO EH QHFHVVDU\ WR
HPSOR\ HOHFWULFDOO\��VWHHUDEOH DHULDOV WR QXOO��RXW
VWURQJ&&, VLJQDOV� 2QHPLJKW LPDJLQH WKDW SRUWD�
EOH UHFHSWLRQ PLJKW EH SRVVLEOH SURYLGHG WKH UH�
FHLYHU ZDV ORFDWHG ZHOO ZLWKLQ WKH QRUPDO VHUYLFH
DUHD� 0RUHRYHU� VLQFH UHFHSWLRQ RI KLJK GHILQLWLRQ
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LV XQOLNHO\ WR EH QHFHVVDU\ RQ VPDOO SRUWDEOH
VFUHHQV� WKH FRQFHSW RI D FRGHG GLJLWDO YLGHR VLJQDO
ZKLFK SHUPLWV +'79 UHFHSWLRQ RQ IL[HG UHFHLYHUV
DQG DOVR ORZHU GHILQLWLRQ UHFHSWLRQ RQ SRUWDEOH UH�
FHLYHUV DSSHDUV YHU\ DWWUDFWLYH�

7KH2)'0VLJQDO OHQGV LWVHOIZHOO WR WKH IOH[LELOLW\
RI FDUU\LQJ GLIIHUHQW VHUYLFH TXDOLWLHV ZLWKLQ WKH
VDPHPXOWLSOH[� 7KLV FRQYHQLHQFH RFFXUV EHFDXVH
GLIIHUHQW FDUULHUV ZLWKLQ WKH VDPH 2)'0 VLJQDO
FDQ EH PRGXODWHG DQG HUURU SURWHFWHG GLIIHUHQWO\�
,I WKH VRXUFH FRGLQJ RI DQ +'79 VHUYLFH LV DU�
UDQJHG WR \LHOG D VWUXFWXUH ZKLFK FRQWDLQV D ORZHU
UHVROXWLRQ VLJQDO HPEHGGHG ZLWKLQ LW� WKLV EDVLF
VHUYLFH FRXOG EH VHQW RQ 2)'0FDUULHUV� XVLQJ VD\
436.� DQG WKH DGGLWLRQDO+'79ELWV VHQW RQ VHSD�
UDWH FDUULHUV� XVLQJ VD\ ��4$0� 7KH ��4$0 FDU�
ULHUV ZRXOG EH DEOH WR FRQYH\ WZLFH WKH ELW��UDWH RI
WKH 436. FDUULHUV EXW WKH 436. FDUULHUV ZRXOG
KDYH QHDUO\ � G% EHWWHU QRLVH DQG LQWHUIHUHQFH SHU�
IRUPDQFH�

���� *UDFHIXO GHJUDGDWLRQ RI WKH
GLJLWDO YLGHR VLJQDOV

,Q WKH VDPH ZD\ WKDW WKH IOH[LELOLW\ RI WKH 2)'0
V\VWHP FRXOG EH XVHG WR SURYLGH GLIIHUHQW IDLOXUH
SRLQWV IRU SRUWDEOH DQG IL[HG UHFHSWLRQ� WKH VDPH
SULQFLSOH FRXOG EH DSSOLHG WR DFKLHYH DPRUH JUDFH�
IXO GHJUDGDWLRQ RI WKH GLJLWDO YLGHR VLJQDO DW WKH
HGJH RI WKH VHUYLFH DUHD >�@� 7KH FRQFHSW LV VKRZQ
GLDJUDPPDWLFDOO\ LQ )LJ� ��

3LFWXUHV GHOLYHUHG E\ DQDORJXH PHDQV KDYH D YHU\
JUDFHIXO GHJUDGDWLRQZLWK WKHSLFWXUH EHFRPLQJ LQ�
FUHDVLQJO\ LPSDLUHG DV WKH UHFHLYHU LV PRYHG DZD\
IURP WKH WUDQVPLWWHU� 7KH ODVW SDUW RI WKH DQDORJXH
VLJQDO WR EH ORVW LV WKH V\QFKURQLVDWLRQ DIWHU WKH SLF�
WXUH KDV EHFRPH XQZDWFKDEOH� 3LFWXUHV FRGHG DQG
GHOLYHUHG GLJLWDOO\ KDYH WKH VDPH H[FHOOHQW TXDOLW\
XS WR D FHUWDLQ GLVWDQFH DZD\ IURP WKH WUDQVPLWWHU
DQG WKHQPLJKW EH H[SHFWHG WR IDLO FRPSOHWHO\ZLWK
D YHU\ VKDUS WUDQVLWLRQ�7KLVPLJKW FDXVH DQ+'79
VLJQDO WR IDLO PXFK FORVHU WR WKH WUDQVPLWWHU WKDQ LV
GHVLUDEOH� VLQFH WKH ��4$0 PRGXODWLRQ VFKHPH
QHFHVVDU\ WR FDUU\ +'79� LV OHVV UXJJHG WKDQ D
436. VFKHPH ZKLFK PLJKW XVHG IRU QRUPDO GHIL�
QLWLRQ WHOHYLVLRQ�

7KH 2)'0 PXOWLSOH[ FRXOG EH XVHG LQ D IOH[LEOH
ZD\ LQ FRQMXQFWLRQZLWK WKH YLGHR VRXUFH FRGLQJ WR
DFKLHYH D JUDFHIXO IDLOXUH FKDUDFWHULVWLF� 6LQFH GLI�
IHUHQW FDUULHUV FDQ FDUU\ GLIIHUHQW PRGXODWLRQ
VFKHPHV ZH PLJKW LPDJLQH WKDW WKH YLGHR VLJQDO
FRXOG EH GLYLGHG LQWR WKUHH SDUWV� $ ILUVW SDUW UHSUH�
VHQWLQJ WKH V\QFKURQLVDWLRQ� ZKLFK QHHGV WR EH
YHU\ UXJJHG� $ VHFRQG SDUW ZKLFK FRQWDLQV LQ�
IRUPDWLRQ UHSUHVHQWLQJ D ORZ GHILQLWLRQ SLFWXUH�
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'LVWDQFH IURP WUDQVPLWWHU

&RQYHQWLRQDO
GLJLWDO

*UDFHIXO
GLJLWDO

$QDORJXH

DQG D WKLUG SDUW ZKLFK UHSUHVHQWV DGGLWLRQDO LQ�
IRUPDWLRQ WR LQFUHDVH WKH GHILQLWLRQ RI WKH SLFWXUH
WR +'79� 7KH DGGLWLRQDO +'79 LQIRUPDWLRQ
FRXOG EH VHQW XVLQJ VD\ ��4$0RQRQH VHW RI FDUUL�
HUV� WKH ORZGHILQLWLRQ LQIRUPDWLRQ FRXOGEH VHQW RQ
DQRWKHU VHW RI FDUULHUV XVLQJ VD\436.DQG WKH V\Q�
FKURQLVDWLRQ LQIRUPDWLRQ PLJKW WUDYHO RQ FDUULHUV
XVLQJ� VD\ 436.� ZLWK LQFUHDVHG HUURU SURWHFWLRQ�
,I WKLV ZHUH SUDFWLFDO LW FRXOG OHDG WR D WKUHH��VWHS
TXDOLW\ FXUYH VXFK DV)LJ� �� ZKLFK H[KLELWV DPRUH
JUDFHIXO GHJUDGDWLRQ WKDQ WKH VLQJOH��VWHS WUDGL�
WLRQDO DSSURDFK�

7KH YLGHR VLJQDO FRXOG VWLOO EH ZDWFKDEOH DIWHU WKH
ORZ GHILQLWLRQ PRGH KDG IDLOHG SURYLGHG WKH V\Q�
FKURQLVDWLRQ UHPDLQV� 7KLV PD\ EH DFKLHYDEOH LI
SLFWXUH FRQFHDOPHQW WHFKQLTXHV DUH DSSOLHGZKHQ�
HYHU HUURUV FDQ EH GHWHFWHG� 7KLV FDQ EH SHUIRUPHG
E\ VLPSO\ FRS\LQJ VDPSOHV IURPWKHSUHYLRXVO\ UH�
FHLYHG SLFWXUH IUDPH EXW LPSURYHG UHVXOWV FDQ EH
REWDLQHG E\ HPSOR\LQJ D PRWLRQ�� FRPSHQVDWHG
SLFWXUH FRQFHDOPHQW VFKHPH� ,Q WKLV FDVH WKH PR�
WLRQ YHFWRUV QHHG WR EH VWURQJO\ SURWHFWHG ZLWK WKH
V\QFKURQLVDWLRQ LQIRUPDWLRQ�

���� 6LQJOH IUHTXHQF\ QHWZRUNV

$V 2)'0 KDV H[FHOOHQW SHUIRUPDQFH LQ WKH SUHV�
HQFH RI LQWHUIHUHQFH DQG PXOWLSDWK LW PD\ EH XVHG
LQ D VLQJOH IUHTXHQF\ QHWZRUN �6)1�� 7KLV DOORZV
FRPSOHWH FRYHUDJH RI D FRXQWU\ KDYLQJ D ODUJH
QXPEHU RI WHUUHVWULDO WUDQVPLWWHUV DOO RQ WKH VDPH
IUHTXHQF\� 7KHUH DUH WZRZD\V2)'0FDQ EH XVHG
ZLWKLQ DQ 6)1 DQG WKHVH KDYH GLIIHUHQW SURSHUWLHV�

$ ILUVW PHWKRG� ZKHQ XVLQJ GLUHFWLRQDO UHFHLYLQJ
DHULDOV� LV WR PDNH XVH RI WKH IDFW WKDW 436.��
2)'0 KDV D SURWHFWLRQ UDWLR IRU 2)'0 LQWHUIHU�
LQJ LQWR LWVHOI� ZKLFK LV ORZHU WKDQ WKH IURQW��WR��
EDFN UDWLR RI WKH UHFHLYLQJ DHULDO� 7KLV PHDQV WKDW
DQ LQWHUIHULQJ VLJQDO DUULYLQJ IURP EHKLQG WKH DHUL�
DO FDQ HYHQ KDYH WKH VDPH SRZHU DV WKHZDQWHG VLJ�
QDO DUULYLQJ DW WKH IURQW RI WKH DHULDO� 7KH VDPH DU�
JXPHQW DOVR DSSOLHV WR VLJQDOV UHFHLYHG DW WKH VLGHV
RI WKH DHULDO�0RUHRYHU� WKH SDWK ORVV DFURVV WKH VHU�

)LJXUH �
*UDFHIXO GHJUDGDWLRQ

RI SLFWXUH TXDOLW\
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YLFH DUHD LV DOVR JUHDWHU WKDQ WKLV FR��FKDQQHO
SURWHFWLRQ UDWLR� VR DQ LQWHUIHULQJ VLJQDO DUULYLQJ DW
WKH IURQW RI WKH DHULDO IURP WKH QH[W WUDQVPLWWHU LQ
OLQH ZLOO DOVR EH VXIILFLHQWO\ DWWHQXDWHG� +HQFH
HDFK WUDQVPLWWHUPD\ XVH WKH VDPH IUHTXHQF\ZLWK�
RXW LQWHUIHUHQFH� 1RWH WKDW HDFK WUDQVPLWWHU PD\
DOVR UDGLDWH GLIIHUHQW SURJUDPPH PDWHULDO DV WKH
FRQGLWLRQ LV LQGHSHQGHQW RI WKH GDWD VWUHDP�

7KLV 6)1PHWKRG EUHDNV GRZQ ZKHQ KLJKHU RUGHU
PRGXODWLRQ LV XVHG IRU +'79 EHFDXVH WKH
2)'0��WR��2)'0 SURWHFWLRQ UDWLRV DUH OLNHO\ WR
H[FHHG WKH IURQW��WR��EDFN UDWLRV RI WKH UHFHLYLQJ
DHULDOV� ,Q SUDFWLFH� HYHQ ZLWK 436. PRGXODWLRQ�
VRPH RXWDJH GXH WR LQWHUIHUHQFH LV H[SHULHQFHG DW
WKH HGJHV RI WKH VHUYLFH DUHDV� 7KLV KRZHYHU� LV
RIWHQ QRW WRR PXFK RI D SUREOHP LI WKH YLHZLQJ
SRSXODWLRQ LV GLVWULEXWHG ZHOO ZLWKLQ WKH VHUYLFH
DUHD�

$ VHFRQG PHWKRG RI SURGXFLQJ D VLQJOH IUHTXHQF\
QHWZRUNZLWK2)'0LV WRPDNHXVHRI LWV HQKDQFHG
PXOWLSDWK SURSHUWLHV� 3URYLGHG WKDW DOO WUDQVPLW�
WHUV LQ WKH 6)1 DUH UDGLDWLQJ WKH VDPH SURJUDPPH
PDWHULDO� DQG WKLV LV D FRQVWUDLQW� WKH DGMDFHQW

WUDQVPLWWHU VLJQDO FDQ EH FRQVLGHUHG DV D GHOD\HG
YHUVLRQ RI WKHZDQWHG WUDQVPLWWHU VLJQDO� 7KH LQWHU�
IHULQJ WUDQVPLVVLRQ UHVHPEOHV DQ DFWLYH PXOWLSDWK
UHIOHFWLRQ RI WKH ZDQWHG VLJQDO �� ZKLFK LV UHMHFWHG
E\ WKH 2)'0 V\VWHP� 6LQFH WKH SDWK OHQJWK EH�
WZHHQ WUDQVPLWWHUV LV ORQJ� WKH 2)'0 VLJQDO ZLOO
UHTXLUH WKH XVH RI JXDUG LQWHUYDOV WR VXSSUHVV WKH
DFWLYH UHIOHFWLRQ� 8VH RI DQ 6)1 LQ WKLV ZD\ PD\
VXLW D QDWLRQDO EURDGFDVWHU� EXW WKH FRQVWUDLQW RI
KDYLQJ WR KDYH WKH VDPH SURJUDPPH PDWHULDO DW
HDFK WUDQVPLWWHU LV OLNHO\ WR EH XQDFFHSWDEOH LQ
UHJLRQDO EURDGFDVWLQJ�

3URYLGHG WKH ORVV RI GDWD FDSDFLW\ FDXVHG E\ WKH
JXDUG LQWHUYDOV LV DFFHSWDEOH� WKLV VHFRQG W\SH RI
6)1 PD\ EH XVHIXO IRU GHVLJQLQJ UHOD\V WR ILOO LQ
JDSV LQ WKH PDLQ WUDQVPLWWHU FRYHUDJH DUHD� +HUH
WKH FRQVWUDLQW RQ SURJUDPPH PDWHULDO GRHV QRW
SUHVHQW D SUREOHP EHFDXVH WKH VDPH GLJLWDO VHUYLFH
LV UHTXLUHG LQ WKH UHOD\ FRYHUDJH DUHDV� )XUWKHU�
PRUH� WKLV PHWKRG RI SURYLGLQJ UHOD\ FRYHUDJH LV
YHU\ HIILFLHQW� EHFDXVH LW ZRXOG QRW QHHG WR XVH
DGGLWLRQDO 5) VSHFWUXP� 7KH PDLQ SUDFWLFDO SURE�
OHP OLNHO\ WR EH HQFRXQWHUHG ZLWK DQ 6)1 UHOD\
SURYLGHGE\ WKLV VHFRQGPHWKRG� LV WKH UHTXLUHPHQW
IRU DGHTXDWH VLWH VKLHOGLQJ� 6LQFH WKH UHOD\ WUDQV�

$UWKXU0DVRQ JUDGXDWHG IURP &LW\ 8QLYHUVLW\� /RQGRQ LQ ���� ZLWK D )LUVW &ODVV +RQRXUV 'HJUHH LQ
(OHFWURQLF (QJLQHHULQJ� %HIRUH JUDGXDWLQJ KH ZRUNHG RQ VXSHUFRQGXFWLYLW\ IRU WZR \HDUV DW WKH &HQ�
WUDO (OHFWULFLW\ 5HVHDUFK /DERUDWRULHV�

7KH SHULRG IURP ���� WR WKH SUHVHQW GD\ KDV EHHQ VSHQW DW WKH 5HVHDUFK DQG'HYHORSPHQW /DERUDWRULHV
RI ,%$� QRZ 1DWLRQDO 7UDQVFRPPXQLFDWLRQV /LPLWHG VLQFH -DQXDU\ ����� $UWKXU 0DVRQ KDV UXQ YDUL�
RXV 5	'SURMHFWV LQ D UDQJH RI WHFKQLFDO VXEMHFWV� LQFOXGLQJ WHOHWH[W� LPDJH SURFHVVLQJ� GLJLWDO FKURPD
NH\ DQG HQFU\SWLRQ�

0U� 0DVRQ DFWHG DV D FRQVXOWDQW WR WKH$UWKXU 1RUZHJLDQ 7HOHFRP $GPLQLVWUDWLRQ RQ &RQGLWLRQDO $F�
FHVV DQG JDYHPDQ\ SDSHUV RQ WKLV VXEMHFW DW LQWHUQDWLRQDO FRQIHUHQFHV� +HQRZ UXQV WKH'LJLWDO 7HOHYL�
VLRQ SURMHFW FDOOHG 63(&75(DQG LV UHVSRQVLEOH IRU WKUHH WHDPV RI 5	'HQJLQHHUV ZRUNLQJ RQ WKH GLJL�
WDO PRGXODWLRQ �2)'0�� GLJLWDO YLGHR FRGLQJ DQG IUHTXHQF\ SODQQLQJ DVSHFWV RI 63(&75(� $UWKXU
0DVRQ ILUVW SURSRVHG WKH LGHD RI 'LJLWDO 7HUUHVWULDO 7HOHYLVLRQ LQ WKH WDERR FKDQQHOV RI WKH 8+) EDQG
LQ KLV ,%& SDSHU DW %ULJKWRQ� LQ 6HSWHPEHU ����� 7KH ,%& SDSHU VWDUWHG WKH (XURSHDQ GHEDWH RQ'LJL�
WDO 7HOHYLVLRQ DQG KDG EHHQ WKH UHVXOW RI VRPH WZR \HDUV ZRUN VWXG\LQJ WKH IHDVLELOLW\ RI WKH 63(&75(
V\VWHP LQ WKH 8.�

+H LV SUHVHQWO\ JURXS /HDGHU RI WKH 5DGLR )UHTXHQF\ /DERUDWRU\ 5	' JURXS DQG PDQDJHU RI WKH
63(&75( 'LJLWDO 7HOHYLVLRQ SURMHFW�

1LFN /RGJH EHJDQ KLV FDUHHU ZLWK WKH 5DFDO *URXS LQ ���� DIWHU JUDGXDWLQJ IURP WKH 8QLYHUVLW\ RI
:DOHV� +HUH KH ZRUNHG IRU WZR \HDUV RQ ORZ ELW��UDWH VSHHFK DQG VSHHFK HQFU\SWLRQ V\VWHPV� ,Q ����
KH MRLQHG WKH 9LGHR DQG&RORXU VHFWLRQ RI WKH ,QGHSHQGHQW %URDGFDVWLQJ $XWKRULW\ �,%$�� ZKHUH KHZDV
D PHPEHU RI WKH 0$& GHYHORSPHQW WHDP� 6XEVHTXHQWO\ KH ZDV LQYROYHG LQ WKH GHYHORSPHQW RI GLJLWDO
LPDJH SURFHVVLQJ WHFKQLTXHV� ZLWK D VSHFLDO LQWHUHVW LQ GLJLWDO WHOHYLVLRQ FRGLQJ� $IWHU VRPH \HDUV DV
3URMHFW 0DQDJHU LQ WKH ,%$ %DVHEDQG *URXS� GHDOLQJ ZLWK HQKDQFHG DQG KLJK��GHILQLWLRQ WHOHYLVLRQ�
KH MRLQHG WKH QHZ ,QGHSHQGHQW 7HOHYLVLRQ &RPPLVVLRQ �,7&� LQ ���� DV 5	' &RRUGLQDWRU� +H LV
FXUUHQWO\ +HDG RI 6WDQGDUGV DQG 7HFKQRORJ\�

0U� /RGJH LV LQYROYHG LQ WKH VWXGLHV RI WKH (%8 DQG &&,5� DV ZHOO DV PDQ\ (XURSHDQ FROODERUDWLYH
SURMHFWV LQ WKH IUDPHZRUN RI (XUHND� 5$&( DQG 7,'(� +H LV FXUUHQWO\ FRPSOHWLQJ D 3K' GHJUHH DV
D VWXGHQW DW +HULRW��:DWW 8QLYHUVLW\ DQG LV D PHPEHU RI (85$6,3 DQG WKH ,(( ZKHUH KH LV +RURUDU\
(GLWRU RI WKH WHFKQLFDO MRXUQDO ´&RPPXQLFDWLRQV� 6SHHFK DQG 9LVLRQµ�
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PLWWHU LV EDVLFDOO\ D KLJK JDLQ DPSOLILHU� UHFHLYLQJ
DQG WUDQVPLWWLQJ RQ WKH VDPH IUHTXHQF\� WKHUH ZLOO
EH D WHQGHQF\ IRU WKH DPSOLILHU WR RVFLOODWH� ,Q RUGHU
WR SUHYHQW RVFLOODWLRQ� LW LV OLNHO\ WR EH QHFHVVDU\ WR
SRVLWLRQ WKH UHFHLYLQJ DHULDO ZHOO DZD\ IURP WKH
UHOD\ WUDQVPLWWLQJ DHULDO DQG DOVR SURYLGH VLWH
VKLHOGLQJ EHWZHHQ WKH WZR� 7KLV SUDFWLFDO
FRQVWUDLQW PD\ UHTXLUH WKH WZR KDOYHV RI WKH UHOD\
WR EH VLWHG HLWKHU VLGH RI D KLOO� UDWKHU WKDQ RQ WRS RI
WKH KLOO DV DW SUHVHQW�

�� /DERUDWRU\ PHDVXUHPHQWV
RQ SURWHFWLRQ UDWLRV

$ PRGXODWRU DQG GHPRGXODWRU ZKLFK XVHV WKH
2)'0 SULQFLSOH KDV EHHQ FRQVWUXFWHG DQG ODERUD�
WRU\ PHDVXUHPHQWV RI LWV SHUIRUPDQFH KDYH EHHQ
PDGH� 7KH PHDVXUHPHQWV TXRWHG EHORZ DUH IRU
436. PRGXODWLRQ RI WKH FDUULHUV� KRZHYHU� WKH
HTXLSPHQW LV FDSDEOH RI D UDQJH RI KLJKHU RUGHU
PRGXODWLRQV DV ZHOO� 7KH SUDFWLFDO V\VWHP SHU�
IRUPV H[WUHPHO\ FORVH WR WKH WKHRUHWLFDO SHUIRU�
PDQFH� 7KH YDOXHV TXRWHG LQ 7DEOH � DUH VXLWDEOH
IRU IUHTXHQF\ SODQQLQJ SXUSRVHV LQ WKH 8. DQG
WDNH LQWR DFFRXQW LPSOHPHQWDWLRQ PDUJLQV DQG HI�
IHFWV GXH WR SLFWXUH GHSHQGHQF\� 7KH\ DUH WKHUH�
IRUH GHOLEHUDWHO\ PRUH SHVVLPLVWLF WKDQ WKH EHVW
PHDVXUHG SHUIRUPDQFH RI RXU V\VWHP�

7KH PHDVXUHPHQWV JLYHQ ZHUH XVHG IRU IUHTXHQF\
SODQQLQJ VWXGLHV� ZLWK 3$/��, DW JUDGH ��� �ZKHQ LW
LV WKH ´ZDQWHGµ VLJQDO�� DQG 436.��2)'0 DW
%(5 ����� �ZKHQ LW LV WKH ´ZDQWHGµ VLJQDO��

�� &RQFOXVLRQV

7KLV SDSHU KDV H[SODLQHG KRZ 2)'0 FDQ EH XVHG
LQ D YHU\ IOH[LEOH ZD\ WR PHHW PRVW RI WKH FKDO�
OHQJHV SRVHG E\ WHUUHVWULDO GLJLWDO WHOHYLVLRQ�
2)'0 LV D YHU\ UXJJHG VLJQDO DQG DOORZV XVH RI
WKH WDERR FKDQQHOV LQ WKH KRVWLOH LQWHUIHUHQFH HQYL�
URQPHQW LQZKLFK GLJLWDO+'79ZRXOG KDYH WR RS�
HUDWH LI VLPXOFDVW ZLWK FRQYHQWLRQDO DQDORJXH WHOH�
YLVLRQ VLJQDOV�

:DQWHG
VLJQDO

,QWHUIHULQJ
VLJQDO

3URWHFWLRQ UDWLR
�G%�

3$/��,

436.��2')0

436.��2)'0

436.��2)'0

436.��2)'0

3$/��,

436.��2)'0

1RLVH

��

�

��

��

$FNQRZOHGJHPHQWV

7KH DXWKRUV ZRXOG OLNH WR WKDQN WKH ,QGHSHQGHQW
7HOHYLVLRQ&RPPLVVLRQ �,7&� DQG1DWLRQDO7UDQV�
FRPPXQLFDWLRQV /WG �17/� IRU JLYLQJ SHUPLVVLRQ
WR SXEOLVK WKLV SDSHU� 7KH ,7&·V 63(&75( UH�
VHDUFK SURMHFW LV EHLQJ FDUULHG RXW XQGHU FRQWUDFW
DW 17/�

%LEOLRJUDSK\

>�@ 0DVRQ� $�*�� 'UXU\� *�0�� /RGJH� 1�.�� 'LJL�
WDO WHOHYLVLRQ WR WKH KRPH �� :KHQ ZLOO LW
FRPH
,QWHUQDWLRQDO %URDGFDVWLQJ &RQYHQWLRQ� 6HS�
WHPEHU ����� %ULJKWRQ�

>�@ *OHGKLOO� -�-� $QLNKLQGL� 6�9�� $YRQ� 3�$�� 7KH
WUDQVPLVVLRQ RI GLJLWDO WHOHYLVLRQ LQ WKH
8+) EDQG XVLQJ RUWKRJRQDO IUHTXHQF\ GL�
YLVLRQ PXOWLSOH[LQJ
3URF� ,QW� &RQI� RQ 'LJLWDO VLJQDO SURFHVVLQJ LQ
FRPPXQLFDWLRQV� 6HSWHPEHU ����� /RXJKER�
URXJK�

>�@ $GYDQFHG GLJLWDO WHFKQLTXHV IRU 8+) VDW�
HOOLWH VRXQG EURDGFDVWLQJ �� &ROOHFWHG SD�
SHUV
(XURSHDQ %URDGFDVWLQJ 8QLRQ� $XJXVW �����

>�@ /RGJH� 1�.�� 7KH SLFWXUH TXDOLW\ LPSOLFD�
WLRQV RI ORZ ELW��UDWH WHUUHVWULDO WHOHYLVLRQ
3URF� ,((&ROORTXLXPRQ'HYHORSPHQWV LQ WHU�
UHVWULDO EURDGFDVWLQJ IRU WKH 8+)%DQG� -DQX�
DU\ ����� /RQGRQ�

7DEOH �
6\VWHP SURWHFWLRQ

UDWLRV
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'HYHORSPHQW RI D WHUUHVWULDO GLJLWDO +'79 V\VWHP ��
7KH +'��'LYLQH SURMHFW

3� $SSHOTXLVW �697�

2� )UDQFHVFKL �697�

�� ,QWURGXFWLRQ

,Q WKH DXWXPQRI����ZHZHUH IDLOLQJ LQ RXU6ZHG�
LVK +'79 VWUDWHJ\� $IWHU ��PRQWKV RI VWUXJJOLQJ
WR GHYHORS D 3$/��FRPSDWLEOH� �����
������OLQH�����+] V\VWHP� ZH HQGHG XS ZLWK D
FRPSOH[ V\VWHP RI SRRU SLFWXUH TXDOLW\ FRPSDUHG
WR IXOO +'79� :H UHDOLVHG WKDWZHZHUH EDUNLQJXS
WKHZURQJ WUHH� $QDORJXH WHFKQRORJ\ LV EHFRPLQJ
GDWHG DQG ZLOO EH REVROHWH E\ WKH WLPH LW LV
LQWURGXFHG� )XUWKHUPRUH� WKH LGHD RI OHWWHU��ER[LQJ
ROG WHOHYLVLRQ UHFHLYHUV GLG QRW ILW ZHOO ZLWK RXU UH�
VSRQVLELOLW\ DV D SXEOLF EURDGFDVWHU�

,W PD\ EH ZRQGHUHG ZK\ D UHODWLYHO\ VPDOO SXEOLF
EURDGFDVWHU� VXFK DV 6YHULJHV 7HOHYLVLRQ �697�
VKRXOG ZLVK WR HQJDJH LWVHOI RQ WKH KLJKO\ LQIHFWHG
LVVXH RI DQ+'79EURDGFDVWLQJ VWDQGDUG� RQ D FRO�
OLVLRQ FRXUVH ZLWK OHDGLQJ (XURSHDQ HOHFWURQLFV
PDQXIDFWXUHUV�

7KH DQVZHU ZDV� DQG VWLOO LV� WKDW WKH (XURSHDQ (X�
UHND �� SURMHFW� LQ RXU RSLQLRQ� WRRN D UDWKHU QDU�
URZ SHUVSHFWLYH UHJDUGLQJ WKH SRVVLELOLWLHV RI
EURDGFDVWLQJ +'79 VLJQDOV� $Q\ DSSURDFK GH�
YRWHG VROHO\ WR VDWHOOLWH GLVWULEXWLRQ GRHV QRW VXS�
SO\ WKH DQVZHU WR KRZ ZH� DV D SXEOLF EURDGFDVWHU�
VKRXOG KDQGOH FHUWDLQ HOHPHQWV RI RXU SXEOLF VHU�
YLFH IXQFWLRQ� $V DQ H[DPSOH� ZH FDQ FRQVLGHU RXU
UHVSRQVLELOLW\ WR SURYLGH UHJLRQDO EURDGFDVW VHU�
YLFHV�

6R EDFN LQ ���� ZH XQGHUVWRRG WKDW +'��3$/ZDV
QRW WKH DQVZHU WR WRPRUURZ·V WHOHYLVLRQ� DQG� IXU�
WKHUPRUH� WKDW QRQH RI WKH VDWHOOLWH��EDVHG V\VWHPV
ZHUH HLWKHU�

�� 'LJLWDO WHFKQRORJ\

'LJLWDO WHFKQRORJ\ LV QRW D JRDO LQ LWVHOI� +RZHYHU�
WHQGHQFLHV LQ WHOHYLVLRQ SURGXFWLRQ WHFKQRORJ\
DQG WHOHFRPPXQLFDWLRQV SRLQW LQ WKLV GLUHFWLRQ�
7KLV LV LPSRUWDQW EHFDXVH LW LPSOLHV WKDW WKH HQYL�
URQPHQW LQ ZKLFK WHOHYLVLRQ V\VWHPV ZLOO EH XVHG
LQ WKH IXWXUHZLOO EHGLJLWDO� &RQVLGHUDEOH V\QHUJLV�
WLF EHQHILWV ZRXOG EH JDLQHG� LQ WHUPV RI FLUFXLW GH�

YHORSPHQW DQG H[FKDQJHDELOLW\ EHWZHHQ GLIIHUHQW
FDUULHUV� LI WKH QH[W WHOHYLVLRQ V\VWHP ZHUH DOVR
GLJLWDO� 7KH GLIILFXOW\ LV WKDW WKH GDWD UDWH QHHGHG
WR FRQYH\ DQ+'79VLJQDO LVZHOO RYHU WKH OLPLW IRU
WHUUHVWULDO EURDGFDVWLQJ�

,I ZH ORRN EDFN D IHZ \HDUV� LW LV FOHDU WKDW WKH5$,�
7HOHWWUD (XUHND ��� SURMHFW ZDV D SLRQHHULQJ
DFKLHYHPHQW RI WKH ILUVW RUGHU� 'XULQJ WKH :RUOG
)RRWEDOO FKDPSLRQVKLSV LQ WKH VXPPHU RI �����
WKH ��0ELW�V VDWHOOLWH+'79EURDGFDVWVZHUH YHU\
LPSUHVVLYH DQG WKH\ UHSUHVHQWHG DQ DJJUHVVLYH DQG
IRUHVLJKWHG HIIRUW� 7KH\ VHUYHG DV DQ H\H��RSHQHU
WR PDQ\ RI WKH UHVHDUFK WHDPV DFWLYH LQ WKH ILHOG RI
+'79� :KDW WKH\GHPRQVWUDWHGZDV WKDW WKH FRP�
SOH[LW\ RI D GLJLWDO FRGHF ZDV IDU OHVV WKDQ WKDW RI
D FRGHF IRU D FRPSDUDEOH K\EULG V\VWHP DQG WKH
SLFWXUH TXDOLW\ DW WKLV UHODWLYHO\ ORZ ELW��UDWH ZDV
EHWWHU�

7KH FRQFHSW RI GLJLWDO WHUUHVWULDO +'79 ILUVW SUHV�
HQWHG E\ *HQHUDO ,QVWUXPHQWV ZDV D UHDO EUDLQ�
ZDYH� ,W FRPELQHG WKH DWWUDFWLYH IHDWXUHV RI WKH
(XUHND ��� V\VWHP ZLWK WKH SRVVLELOLW\ RI WHUUHV�
WULDO EURDGFDVWLQJ�

�� 5RXWH WR D QHZ WHOHYLVLRQ
VWDQGDUG

7KH ILUVW TXHVWLRQ WR DQVZHU ZKHQ FRQVLGHULQJ
FKDQJLQJ WKH EURDGFDVWLQJ VWDQGDUG LV ´:K\"µ� ,V
LW EHFDXVH WKH SXEOLF LV ORQJLQJ IRU D GLJLWDO UHFHLY�
HUV" 2U LV LW WR DOOHYLDWH WKH IUXVWUDWLRQ RI ILOP SUR�
GXFHUV RYHU RXU LQDELOLW\ WR VKRZ WKHLU &LQHPD�
VFRSH ILOPV" :RXOGZH OLNH WR VWLPXODWH (XURSHDQ
KRXVHKROGV LQWR EX\LQJ QHZ WHOHYLVLRQ VHWV" 'R
EURDGFDVWHUV IHHO WKDW ZH QHHG WR EULJKWHQ XS RXU
QRZ UDWKHU ROG DQG VRPHZKDW GUDE SLFWXUHV" 2U LV
LW EHFDXVH FHUWDLQ -DSDQHVH FRPSDQLHV KDYH GHYHO�
RSHG D QHZ WHFKQRORJ\� ZKLFK UHSUHVHQWV D WKUXVW
ZH PXVW SDUU\"

7R FKDQJH D WHOHYLVLRQ V\VWHP� L�H� WR VWDUW D QHZ
VHUYLFH DQG WR DEDQGRQ D V\VWHP WKDW LQYROYHV WKH
JUHDWHU SDUW RI WKH SXEOLF� LV DGUDPDWLF VWHS� LW LV H[�
SHQVLYH IRU WKH YLHZHU DVZHOO DV IRU WKH EURDGFDVW�
HU� $ FRPSDUDEOH VWHS LQ WKH VKRUW KLVWRU\ RI WHOHYL�

2ULJLQDO ODQJXDJH� (QJOLVK�
0DQXVFULSW UHFHLYHG ������



��(%8 7(&+1,&$/ 5(9,(: $XWXPQ ����
'LJLWDO +'79 LQ (XURSH�

VLRQ LV WKH FKDQJHRYHU IURP EODFN��DQG��ZKLWH WR
FRORXU WHOHYLVLRQ�

7KDW EURXJKW DERXW D GUDPDWLF LPSURYHPHQW IRU
WKH DXGLHQFH� 6R PXVW WKH QH[W PRYH� ZKLFK PXVW
EH D FKDQJH WR D VWDEOH V\VWHP IRU WKH IXWXUH�ZKLFK
KDV WKH SRWHQWLDO WR VXUYLYH DQG LPSURYH�

,W DSSHDUV WKDW (XURSH KDV QRZ GHFLGHG RQ D
FKDQJHRYHU DQGZH IHHO WKDW� LQ 697�ZHPXVW WDNH
D VLQJOH PDMRU VWHS� 7KLV ZRXOG PHDQ WKH OHDVW H[�
SHQVLYH� HQKDQFHG��WHOHYLVLRQ IXWXUH IRU HYHU\RQH
LQYROYHG �� WKH DXGLHQFHV DQG WKH EURDGFDVWHUV�

7R GR WKLV LQ VWDJHV ZRXOG HURGH WKH LQWHUHVW RI WKH
DXGLHQFH� DQG WKH SXEOLF EURDGFDVWHUV ZRXOG ORVH
FUHGLELOLW\� :KHQ LQWURGXFHG� WKH QHZ WHOHYLVLRQ
V\VWHP VKRXOG KDYH DQ H[SHFWHG OLIH F\FOH RI DW
OHDVW �� \HDUV�

)XUWKHUPRUH� D QHZ V\VWHP FDQQRW EH OLPLWHG WR
VDWHOOLWH DQG FDEOH� ,W PXVW EH VXLWDEOH IRU DOOPH�
GLD� LQFOXGLQJ WHUUHVWULDO� %��,6'1 DQG FRQVXPHU
UHFRUGLQJ HTXLSPHQW�

7KH UHDOLW\ RI WKH RSHUDWRUV RI DOO H[SHQVLYH SXEOLF
QHWZRUNV �VXFK DV IRU WHOHYLVLRQ� UDGLR� WHOHFRP�
PXQLFDWLRQV DQG HOHFWULFLW\� LV VXFK WKDW ZH DUH
VWXFN ZLWK ZKDW ZH DOUHDG\ KDYH DQG DQ\ FKDQJH
PXVW WDNH FXUUHQW LQVWDOODWLRQV LQWR DFFRXQW� +RZ�
HYHU� DW FHUWDLQ SRLQWV LQ WKH GHYHORSPHQW RI RXU UH�
VRXUFHV ZH DUH FRPSHOOHG WR GR VRPHWKLQJ LQFRP�
SDWLEOH� WR EUHDN WKURXJK WKH OLPLWDWLRQV� -XVW
LPDJLQH WKH QXPEHU RI WHOHSKRQH SROHV LQ WKH ODQG�
VFDSH LI WKH WHOHFRPPXQLFDWLRQV DGPLQLVWUDWLRQV
LQVLVWHG RQ XVLQJ RYHUKHDG OLQHV LQVWHDG RI RSWLFDO
ILEUHV WR FDUU\ DOO WKH LQIRUPDWLRQ UHTXLUHG LQPRG�
HUQ WHOHFRPPXQLFDWLRQV�

7KH SULRULWLHV IRU +'��',9,1( DUH+'79TXDOLW\�
ORZ��FRVW WHUPLQDO HOHFWURQLFV DQG UXJJHG WHUUHV�
WULDO VHUYLFHV EHIRUH WKH \HDU ���� �� LQ WKDW RUGHU�

�� 7KH YLGHR FRGLQJ DOJRULWKP

7KHUH DUHPDQ\YLWDO EXLOGLQJEORFNV LQ D WHUUHVWULDO
GLJLWDO +'79 V\VWHP� RQH RI ZKLFK LV WKH YLGHR
FRGLQJ DOJRULWKP� 7KH DOJRULWKP XVHG LQ +'��',�
9,1( VKRXOG GHPRQVWUDWH WKDW DFFHSWDEOH LPDJH
TXDOLW\ LV DFKLHYDEOH LQ WKH QDUURZ WHUUHVWULDO FKDQ�
QHO�

(DUO\ VLPXODWLRQV LQGLFDWHG WKDW WKH DYDLODEOH ELW��
UDWH RQ WKH FKDQQHO LV DERXW �� 0ELW�V� ,Q +'��
',9,1( � [ ��� NELW�V DUH VHW DVLGH IRU DXGLR� ��
NELW�V IRU GDWD DQG � 0ELW�V IRU IRUZDUG��HUURU
FRUUHFWLRQ� 7KLV OHDYHV DERXW��0ELW�V IRU WKHYLG�

HR GDWD� 7KH IRXU PRQR DXGLR FKDQQHOV DUH FRGHG
DFFRUGLQJ WR ,62�,(& OD\HU ,,�

7KH VRXUFH YLGHR VLJQDO KDV ���� OLQHV�IUDPH DQG
�� IUDPHV�V� 7KLV VLJQDO LV VDPSOHG DW �� 0+] IRU
WKH OXPLQDQFH DQG ����0+] IRU WKH FKURPLQDQFH�
7KLV JLYHV WKH IROORZLQJ QHW ELW��UDWH IRU WKH YLGHR
VLJQDO�

SL[HOV
OXPLQDQFH�
���� SL[HOV [ ���� DFWLYH OLQHV  �������
FKURPLQDQFH�
� [ ��� SL[HOV [ ���� DFWLYH OLQHV  ������

BBBBBBBBB

SL[HOV�IUDPH� �������

7KHUH DUH �� IUDPHV�V DQG HDFKSL[HO LV UHSUHVHQWHG
E\�ELWV�ZKLFKJLYHV DERXW ���*ELW�V ����������
ELW�V�� 7R VTXHH]H WKLV VLJQDO LQWR ��0ELW�V LV D IRU�
PLGDEOH WDVN�

7KH DOJRULWKP XVHG LQ WKH +'��',9,1( SURMHFW LV
RI WKH K\EULG��'&7 W\SH� $V WKH QDPH ´K\EULG
'&7µ LPSOLHV� WKH DOJRULWKP XVHG LV D K\EULG �L�H�
D FRPELQDWLRQ� RI RWKHU PHWKRGV� LQ RXU FDVH WKH
PRVW LPSRUWDQW WHFGKQLTXHV DUH '3&0 �GLIIHUHQ�
WLDO SXOVH FRGH PRGXODWLRQ� DQG WUDQVIRUP FRGLQJ�

���� '3&0

:KHQXVLQJ'3&0� DGLIIHUHQFH VLJQDO LV VHQW RYHU
WKH FKDQQHO� 7KLV GLIIHUHQFH VLJQDO LV IRUPHG E\
VXEWUDFWLQJ D SUHGLFWLRQ IURP WKH RULJLQDO VLJQDO�
$ JRRG SUHGLFWLRQ ZLOO JLYH D GLIIHUHQFH VLJQDO
�DOVR FDOOHG ´HUURU VLJQDOµ RU ´UHVLGXDO VLJQDOµ�
ZLWK D YHU\ VNHZHG GLVWULEXWLRQ� $ SHUIHFW SUHGLF�
WRU ZRXOG JLYH D GLIIHUHQFH VLJQDO WKDW LV HTXDO WR
]HUR�ZKHUHDV D UHDO SUHGLFWRU \LHOGV D VLJQDOZKLFK
LV QRW HTXDO WR ]HUR� $ XVDEOH SUHGLFWRU ZLOO� KRZ�
HYHU� JLYH D UHVLGXDO VLJQDO WKDW FDQ EH FRPSUHVVHG
E\ VXEMHFWLQJ LW WR YDULDEOH��OHQJWK FRGLQJ�

)L[HG��OHQJWK FRGLQJ RI YDOXHV IURP D VLJQDO ZLWK
D VNHZHG GLVWULEXWLRQ LV QRW WKH EHVW �PRVW FRP�
SDFW� UHSUHVHQWDWLRQ� $PRUH HIILFLHQWPHWKRG LV WR
JLYH VKRUW FRGH��ZRUGV WR YDOXHV RI KLJK SUREDELOL�
W\ DQG ORQJ FRGH��ZRUGV WR YDOXHV RI ORZSUREDELOL�
W\� WKLV LV NQRZQ DV ´YDULDEOH��OHQJWK FRGLQJµ�
7KHUH DUH D QXPEHU RI PHWKRGV WKDW FRQVWUXFW
FRGH��ERRNV DFFRUGLQJ WR WKLV SULQFLSOH� DQG WKH
PHWKRGXVHG E\+'��',9,1( �DQGPRVW RWKHU YLG�
HR FRGLQJ VFKHPHV� LV +XIIPDQ FRGLQJ�

$ JRRG SUHGLFWRU IRU PRYLQJ LPDJHV FDQ XVH WKH
SUHYLRXV LPDJH LQ WKH VHTXHQFH DV EDVLV IRU WKHSUH�
GLFWLRQ� $V WKH JUHDWHU SDUW RI DQ LPDJH LQ D VH�
TXHQFHGRHVQRW FKDQJH IURPRQH IUDPH WR WKHQH[W�
WKH UHVLGXDO LPDJH ZLOO EH PDLQO\ ]HUR RU FORVH WR



�� (%8 7(&+1,&$/ 5(9,(: $XWXPQ ����
'LJLWDO +'79 LQ (XURSH

]HUR� 7KLV UHVXOWV LQ D VNHZHG GLVWULEXWLRQ RI WKH
UHVLGXDO LPDJH� ZKLFK FDQ EH HIILFLHQWO\ FRP�
SUHVVHG E\ YDULDEOH��OHQJWK FRGLQJ� %\ XVLQJ
PRYHPHQW��FRPSHQVDWHG SUHGLFWLRQ WKH UHVXOW RI
WKH SUHGLFWLRQ FDQ EH HYHQ EHWWHU� 7KLV LV GRQH E\
ILUVW HVWLPDWLQJ WKH DSSDUHQW PRYHPHQW RI HDFK
SDUW RI WKH LPDJH� EHWZHHQ VXFFHVVLYH LPDJHV� 7KH
SUHGLFWRU ZLOO WKHQ XVH WKLV LQIRUPDWLRQ WR PDNH D
EHWWHU SUHGLFWLRQ IRU WKH QH[W LPDJH LQ WKH VH�
TXHQFH� 7KH FRGHU IXQFWLRQ WKDW GRHV WKLV LV NQRZQ
DV ´PRWLRQ YHFWRU HVWLPDWLRQµ� ,W PXVW EH UHPHP�
EHUHG WKDW WKHUH LV D FRVW DVVRFLDWHG ZLWK WKLV W\SH
RI SUHGLFWLRQ� 7KHPRYHPHQW YHFWRUVPXVW EH VHQW
RYHU WKH FKDQQHO WR WKH GHFRGHU� 7KH DOJRULWKP
PXVW EH GHVLJQHG VR WKDW WKH JDLQ IURP FRGLQJ WKH
UHVLGXDO LPDJH LV ELJJHU WKHQ WKH ORVV GXH WR VHQG�
LQJ WKH PRYHPHQW YHFWRUV� 7KH YLWDO SDUDPHWHUV
DUH WKH QXPEHU RI PRYHPHQW YHFWRUV� WKH PDJQL�
WXGHV RI WKH PRYHPHQW YHFWRUV DQG WKH TXDOLW\ RI
WKH PRYHPHQW YHFWRU ILHOG�

��� 7UDQVIRUP FRGLQJ

,I WKH '3&0 SDUW LQ D K\EULG��'&7 FRGHU UHGXFHV
PDLQO\ WKH WHPSRUDO UHGXQGDQF\ RI WKHPRYLQJ VH�
TXHQFH� WKH WUDQVIRUP��FRGLQJ SDUW LV DLPHG DW UH�
GXFLQJ WKH VSDWLDO UHGXQGDQF\ DQG H[SORLWLQJ WKH
FKDUDFWHULVWLFV RI WKH KXPDQ YLVXDO V\VWHP�

,PDJHV DUH XVXDOO\ HDVLHU WR GHVFULEH LQ WKH WUDQV�
IRUP GRPDLQ WKDQ LQ WKH WLPH GRPDLQ� 7KLV LV GXH
WR WKH IDFW WKDW WKH '&7 FRQFHQWUDWHV WKH HQHUJ\
LQWR D VPDOO QXPEHU RI FRHIILFLHQWV� )RU PRVW

LPDJHV� WKH '&7 LV YHU\ FORVH WR WKH RSWLPDO WUDQV�
IRUP �.DKUXQHQ��/RHYH� LQ WKLV UHVSHFW� EXW LW LV
PXFK HDVLHU WR FRPSXWH� +'��',9,1( XVHV D �[�
SL[HO WUDQVIRUP DQG� IRU PDQ\ EORFNV� MXVW D IHZ
�IURP WZR WR IRXU� FRHIILFLHQWV DUH WUDQVPLWWHG RXW
RI WKH WRWDO ���

$QRWKHU DGYDQWDJH RI D'&7 FRGHU LV WKDW LW LV HDV\
WR LQFOXGH WKH IUHTXHQF\ UHVSRQVH RI WKH KXPDQ
YLVXDO V\VWHP� 7KLV LV GRQH LQ WKH TXDQWLVLQJ VWHS�
(YHU\ FRHIILFLHQW LQ WKH WUDQVIRUP GRPDLQ UHSUH�
VHQWV D VSDWLDO IUHTXHQF\ �QRW H[DFWO\ EXW FORVHO\
HQRXJK�� DQG LV TXDQWLVHG DFFRUGLQJ WR WKH IUH�
TXHQF\ UHVSRQVH RI WKH KXPDQ YLVXDO V\VWHP� 7\S�
LFDOO\� KLJK VSDWLDO IUHTXHQFLHV DUH TXDQWLVHG ZLWK
ODUJHU VWHSV WKDQ ORZ IUHTXHQFLHV� )XUWKHUPRUH�
WKH WKUHVKROGLQJ RI WKH TXDQWLVHG FRHIILFLHQWV UH�
VXOWV LQ ORFDO DGDSWDWLRQ DFFRUGLQJ WR WKH LPDJH
FRQWHQW� 7KH FRPELQDWLRQ RI WKH FRQFHQWUDWLRQ RI
HQHUJ\ LQWR D VPDOO QXPEHU RI FRHIILFLHQWV� WKH
TXDQWLVDWLRQ RI WKH FRHIILFLHQWV DQG WKH WKUHVKROG�
LQJ RI WKH TXDQWLVHG FRHIILFLHQWV UHVXOWV LQ D VLJQDO
ZKLFK LV ZHOO��VXLWHG WR YDULDEOH��OHQJWK FRGLQJ�

7KH TXDQWLVLQJ RSHUDWLRQ LV DOVR XVHG WR FRQWURO WKH
UHVXOWLQJ ELW��UDWH RI WKH FRGHU� 7KLV LV GRQH E\ FRQ�
WUROOLQJ WKH OHYHO RI TXDQWLVDWLRQ DFFRUGLQJ WR WKH
GHJUHH RI RXWSXW EXIIHU ILOOLQJ�

��� &RPELQDWLRQ

+'��',9,1( PDNHV WKH VWDQGDUG FRPELQDWLRQ RI
'&7 DQG '3&0� L�H� LW DSSOLHV D GLVFUHWH FRVLQH
WUDQVIRUP� TXDQWL]DWLRQ DQG YDULDEOH��OHQJWK FRG�

3HU $SSHOTXLVW UHFHLYHG KLV 0DVWHU RI 6FLHQFH GHJUHH LQ HOHFWURQLF HQJLQHHULQJ DW WKH &KDOPHUV ,QVWL�
WXWH RI 7HFKQRORJ\ LQ *|WHERUJ LQ ����� %HIRUH MRLQLQJ 6YHULJHV 7HOHYLVLRQ �697� KH ZRUNHG IRU 6$$%
6SDFH $% RQ WKH GHYHORSPHQW RI WHOHFRPPDQG DQG WHOHPHWU\ VXE��V\VWHPV IRU YDULRXV (XURSHDQ WHOH�
FRPPXQLFDWLRQV VDWHOOLWHV VXFK DV (&6� 79��6$7 DQG 7')����

0U� $SSHOTXLVW LV QRZ +HDG RI 5HVHDUFK DQG GHYHORSPHQW DW 697� 6LQFH ���� KH KDV EHHQ LQYROYHG LQ
+'79 VWDQGDUGL]DWLRQ DQG KH LV FXUUHQWO\ WKH 697 UHSUHVHQWDWLYH RQ WKH VWHHULQJ ERDUG RI WKH +'��
',9,1( SURMHFW� +H LV D PHPEHU RI VHYHUDO LQWHUQDWLRQDO VWXG\ JURXSV� LQFOXGLQJ (%8 6XE��JURXS 9�
DQG $G��KRF *URXS 9�(36� ZKLFK DUH FRQFHUQHG ZLWK QHZ DQG HQKDQFHG LPDJH V\VWHPV�

2OOH )UDQFHVFKL REWDLQHG D 0DVWHU RI 6FLHQFH GHJUHH LQ FRPSXWHU WHFKQRORJ\ DW /LQN|SLQJV ,QVWLWXWH RI
7HFKJQRORJ\ LQ ����� +H UHPDLQHG DW WKH ,QVWLWXWH WR FRQGXFW UHVHDUFK LQWR LPDJH FRGLQJ� XQLYHUVDO
VRXUFH HQFRGLQJ DQG 9/6, LPSOHPHQWDWLRQP RI VRXUFH FRGLQJ DOJRULWKPV�

,Q ���� 0U� )UDQFHVFKL MRLQHG WKH 5HVHDUFK DQG 'HYHORSPHQW 'HSDUWPHQW RI 6YHULJHV 7HOHYLVLRQ LQ
6WRFNKROP� ZKHUH KLV PDLQ UHVSRQVLELOLWLHV FRQFHUQ GLJLWDO VLJQDO SURFHVVLQJ� LPDJH FRGLQJ� DQG UHODWHG
WRSLFV�



��(%8 7(&+1,&$/ 5(9,(: $XWXPQ ����
'LJLWDO +'79 LQ (XURSH�

3UH��ILOWHU
'LVFUHWH
FRVLQH

WUDQVIRUP
4XDQWL]HU %XIIHU

9DULDEOH��OHQJWK
FRGHU

0RWLRQ YHFWRU
SURFHVVLQJ

3UHGLFWRU

(VWLPDWLRQ

+\EULG
FRGLQJ

+\EULG
GHFRGLQJ

,QYHUVH GLVFUHWH
FRVLQJ WUDQVIRUP

,QYHUVH
TXDQWL]HU

�������
+'79 LQSXW
�~ ��� 0ELW�V�

+'��',9,1(
RXWSXW

��� 0ELW�V�

�
��

�

�

LQJ WR WKH RXWSXW RI D '3&0 ORRS �)LJV� � DQG ���
,W LV LPSRUWDQW WKDW DOO SUHGLFWLRQV DUH PDGH RQ WKH
EDVLV RI SUHYLRXVO\��WUDQVPLWWHG LQIRUPDWLRQ� ,I
WKLVZHUH QRW WKH FDVH� WKH FRGHU DQGGHFRGHUZRXOG
QRW EH DEOH WR PDNH PDWFKLQJ SUHGLFWLRQV DQG WKLV
LV FHQWUDO WR WKHRSHUDWLRQ RI D K\EULG��'&7V\VWHP�

7KH GHFRGHU UHFHLYHV WKH UHVLGXDO LPDJH DQG
PRYHPHQW YHFWRUV ZKLFK DUH WR EH XVHG LQ WKH SUH�
GLFWLRQ� 7KHPRYHPHQW YHFWRUV DUH XVHG LQ WKH GH�
FRGHU WR PRYHPHQW��FRPSHQVDWH WKH GHFRGHG
LPDJH DQG WKLV SUHGLFWHG PDJH LV WKHQ DGGHG WR WKH
UHVLGXDO LPDJH DIWHU YDULDEOH��OHQJWK GHFRGLQJ� LQ�
YHUVH TXDQWLVDWLRQ DQG LQYHUVH WUDQVIRUPDWLRQ�
7KLV VXP IRUPV WKH RXWSXW RI WKH GHFRGHU�

7KHUH LV RQH SUREOHP LQ WKLV VFKHPH� KRZ LV WKH
SURFHVV VWDUWHG" 7KH ILUVW LPDJH DIWHU VWDUW��XS FDQ�
QRW EH SUHGLFWHG IURP D SUHYLRXV LPDJH� VR WKLV
LPDJH PXVW EH WUHDWHG LQ D VSHFLDO ZD\ NQRZQ DV
´LQWUDFRGLQJµ� ,QWUDFRGLQJ GRHV QRW XVH WKH SUH�
GLFWRU DW DOO� WKH LPDJH LV FRGHG DV LI LW ZHUH D VWLOO
LPDJH� XVLQJ RQO\ WKH WUDQVIRUP FRGLQJ SDUW RI WKH
K\EULG��'&7 FRGHU� 7KLV LV DOVR GRQH DW UHJXODU LQ�
WHUYDOV WR SUHYHQW WKH SURSDJDWLRQ RI HUURUV LQ WKH
GHFRGHU� 7KH XVH RI LQWUDFRGLQJ DW UHJXODU LQWHU�
YDOV LV DOVR NQRZQ DV ´UHIUHVKµ DQG LV XVXDOO\ GRQH
D IHZ WLPHV �RQFH WR ILYH WLPHV� HYHU\ VHFRQG� 7KH

QRUPDO PRGH RI WKH FRGHU� XVLQJ WKH SUHGLFWRU DQG
WUDQVPLWWLQJ WKH UHVLGXDO LPDJH WRJHWKHU ZLWK WKH
PRYHPHQW LQIRUPDWLRQ� LV NQRZQ DV ´LQWHUFRG�
LQJµ� 8VXDOO\ WKH QXPEHU RI ELWV XVHG IRU D LQWUD�
FRGHG LPDJH LV PXFK KLJKHU WKDQ WKH QXPEHU RI
ELWV XVHG IRU DQ LQWHUFRGHG LPDJH� 7KHUH DUH UDUH
FDVHVZKHUH LW LVPRUH HIILFLHQW WR WUDQVPLW DQ LQWUD�
FRGHG LPDJH� W\SLFDOO\ ZKHQ WKHUH KDV EHHQ D
VFHQH FKDQJH RUZKHQ WKHPRYHPHQW HVWLPDWRU KDV
EHHQ XQVXFFHVVIXO LQ ILQGLQJ JRRGPRYHPHQW YHF�
WRUV� 7KH FRGHU KDV WKH DELOLW\ WR FKRRVH ORFGDOO\
EHWZHHQ LQWHU�LQWUD FRGLQJ DQG LW DOZD\V XVH WKH
PRVW HIILFLHQW PHWKRG�

+RZ GRHV +'��',9,1( GLIIHU IURP RWKHU K\EULG��
'&7 FRGHUV" 7KH PRVW LPSRUWDQW GLIIHUHQFHV DUH�

�� WKH IRUPDW RI WKH PRYHPHQW YHFWRU ILHOG�

�� WKH FRGLQJ RI WKH PRYHPHQW YHFWRU ILHOG�

�� DGDSWLYH SUH�� DQG SRVW��ILOWHULQJ RI WKH VLJQDO�

$V FDQ EH XQGHUVWRRG IURP WKH DERYH GHVFULSWLRQ
RI DK\EULG��'&7FRGHU� WKHTXDOLW\RI WKHSUHGLFWHG
LPDJH LV RI YLWDO LPSRUWDQFH� 7KHEHWWHU WKH SUHGLF�
WLRQ WKH VPDOOHU WKH QXPEHU RI ELWV H[SHQGHG RQ WKH
UHVLGXDO LPDJH� +RZHYHU� WKHUH LV D FRVW DVVRFLDWHG
ZLWK VHQGLQJ WKHPRYHPHQW YHFWRUV WR WKH GHFRGHU�
,W LV D GHOLFDWH WDVN WR EDODQFH WKH JDLQ LQ FRGLQJ WKH

%XIIHU
,QYHUVH

YDULDEOH��OHQJWK
FRGHU

,QYHUVH GLVFUHWH
FRGLQJ WUDQVIRUP

,QYHUVH
TXDQWL]HU

�
�

3RVW��ILOWHU

+\EULG GHFRGLQJ RI
PRWLRQ YHFWRUV

3UHGLFWRU

+'��',9,1(
LQSXW
��� 0ELW�V�

2XWSXW

)LJXUH �
+'��',9,1(

K\EULG GHFRGHU

)LJXUH �
+'��',9,1(

K\EULG HQFRGHU
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UHVLGXDO LPDJHDJDLQVW WKH FRVW RI FRGLQJ WKHPRYH�
PHQW ILHOG� 7KH WUHQG LQ PRGHUQ LPDJH FRGLQJ LV
WR VSHQGPRUH ELWV RQ SUHGLFWLRQ DQG OHVV RQ WKH UH�
VLGXDO LPDJH�

7KHPDJQLWXGHRI WKHPRYHPHQWYHFWRUV LV DOVR LP�
SRUWDQW� 7KHUH DUH H[WUHPHO\ ODUJH H[FXUVLRQV EH�
WZHHQ VXFFHVVLYH LPDJHV LQ D YLGHR VLJQDO� ,I WKH
TXDOLW\ RI WKH SUHGLFWLRQ LV WR EH KLJK� LW LV YLWDO WKDW
WKHPRYHPHQW ILHOG FDQ GHVFULEH VXFK ODUJH H[FXU�
VLRQV� %XW� DJDLQ� WKHUH LV D WUDGH��RII EHWZHHQ WKH
PDJQLWXGH RI WKH YHFWRUV DQG WKH FRGLQJ JDLQ�
/DUJH YHFWRUV UHTXLUH WKH WUDQVPLVVLRQRIPRUH ELWV
WR WKH GHFRGHU�

$ YHU\ GHQVH PRYHPHQW ILHOG LV XVHG LQ +'��
',9,1(� 7KHUH LV D PRYHPHQW YHFWRU IRU HYHU\
�[� SL[HO EORFN LQ WKH LPDJH� 7KLVPDNHV YHU\ SUH�
FLVH SUHGLFWLRQ SRVVLEOH FRPSDUHG WR ROGHU V\VWHPV
WKDW XVH RQO\ D VLQJOH PRYHPHQW YHFWRU IRU D �[�
SL[HO EORFN RU IRU D ��[�� SL[HO EORFN� )XUWKHU�
PRUH� WKH PDJQLWXGH RI WKH PRYHPHQW YHFWRUV LV
ODUJH�� �� SL[HOV �KRUL]RQWDO� DQG� �� SL[HOV �YHU�
WLFDO�� )XUWKHUPRUH� WKH PRYHPHQW HVWLPDWLRQ DO�
JRULWKP XVHG JLYHV KDOI��SL[HO DFFXUDF\� (VWLPD�
WLRQ DQG FRPSHQVDWLRQ LV GRQH RQ D ILHOG EDVLV DQG
LV GRQH RQO\ EHWZHHQ ILHOGV RI WKH VDPH SDULW\�

7KH W\SH RI PRYHPHQW YHFWRU ILHOG XVHG LQ +'��
',9,1( QHHGV HIILFLHQW FRGLQJ LQ RUGHU WR OHDYH
VRPH ELWV IRU WKH UHVLGXDO LPDJH� 'XH WR WKHPRYH�
PHQW HVWLPDWLRQ DOJRULWKP XVHG� WKH PRYHPHQW
ILHOG LV YHU\ SUHFLVH� LW GHVFULEHV WKH PRYHPHQW
FRUUHFWO\ DQG LV QRLVH IUHH� 2QHSRVVLELOLW\ IRU FRG�
LQJ WKH PRYHPHQW ILHOG LV WR XVH '3&0� EXW WKH
KLJK TXDOLW\ RI WKH PRYHPHQW ILHOGV LV VXFK WKDW LW
LVPRUH VXLWDEOH IRU K\EULG��'&7� $FFRUGLQJO\� WKH
PRYHPHQW YHFWRUV DUH VXEMHFWHG WR WKH VDPH WUHDW�
PHQW DV WKH LPDJH GDWD� LQ D K\EULG��'&7 ORRS� EXW
ZLWK RQH H[FHSWLRQ� WKHUH LV QR PRYHPHQW FRP�
SHQVDWLRQ RI WKHPRYHPHQW ILHOG� 'XULQJ WKLV FRG�
LQJ VRPH PLQRU GLVWRUWLRQ RI WKH PRYHPHQW ILHOG
RFFXUV EXW� LQ VSLWH RI WKLV� WKH TXDOLW\ RI WKH SUHGLF�
WLRQ UHPDLQV YHU\ KLJK�

,W LV QRW DOZD\V SRVVLEOH WR UHGXFH WKH DPRXQW RI
GDWD LQ D YLGHR VHTXHQFH E\ ���ZLWKRXW LQWURGXF�
LQJ YLVLEOH GLVWRUWLRQ� 6RPH VFHQHV ZLOO KDYH SHU�
FHSWLEOH GLVWRUWLRQ DQG DUWLIDFWV� :KHQ WKH LPDJHV
LQ D VHTXHQFH DUH GLIILFXOW WR FRGH WKH TXDQWLVDWLRQ
RI KLJK��IUHTXHQF\ FRPSRQHQWV LV YHU\ FRDUVH�
7KLVPD\ UHVXOW LQYLVLEOH ULQJLQJDURXQG HGJHV DQG
WKH LPDJH PD\ DOVR FRQWDLQ QRLVH DQG DUWLIDFWV
�VXFK DV EORFNLQJ HIIHFWV�� 2QH ZD\ WR PDNH
LPDJHV HDVLHU WR FRGH LV WR ORZHU WKHLU VSDWLDO��IUH�
TXHQF\ FRQWHQW� 7KLV UHVXOWV LQ IX]]LQHVV� +RZHY�
HU� LW PD\ EH D JRRG LGHD WR H[FKDQJH WKH W\SH RI
GLVWRUWLRQ LQWURGXFHG E\ WKH K\EULG FRGHU ZLWK

IX]]LQHVV� $Q DGDSWLYH SUH��ILOWHULQJ SURFHVV DQDO�
\VHV WKH LPDJHV DQG� LQ DUHDV ZKHUH WKH K\EULG��
'&7 FRGHU ULVNV LQWURGXFLQJ GLVWRUWLRQ� VXFK ILO�
WHULQJ UHGXFHV WKH UHVROXWLRQ PDUJLQDOO\�

$GDSWLYH SUH�� DQG SRVW��ILOWHULQJ KDV DQRWKHU YHU\
VLJQLILFDQW HIIHFW RQ LPDJHTXDOLW\� 7KH ILOWHUV XVHG
DUH YHU\ HIILFLHQW LQ UHPRYLQJQRLVH� ,Q WKH SUH��ILO�
WHU WKLV LV XVHG WR UHGXFH VRXUFH QRLVH� 1RLVH LV QRW
RQO\ XQSOHDVDQW WR ORRN DW� LW DOVR FRVWV ELWV WR FRGH�
&RQVHTXHQWO\� WKH QRLVH��UHGXFWLRQ SURSHUWLHV RI
WKH SUH��ILOWHU DUH GRXEO\ LPSRUWDQW� 7KH SRVW��ILO�
WHU UHGXFHV WKH TXDQWLVLQJ QRLVH WKDW LV LQWURGXFHG
LQ WKH FRGLQJ ORRS� 7KH SRVW��ILOWHU FDQ DOVR SHU�
IRUP DSHUWXUH FRUUHFWLRQ EXW WKLV KDV QRW \HW EHHQ
WHVWHG�

�� 0RGXODWLRQ

3HUKDSV WKH PRVW LQWHUHVWLQJ SDUW RI WKH +'��
',9,1( SURMHFW LV WKH PRGXODWLRQ VFKHPH� 7KH
WHFKQLTXH LV QRW QHZ DQG LV FXUUHQWO\ DOVR XVHG LQ
GLJLWDO DXGLR EURDGFDVWLQJ �'$%�� 7KH DFWXDO LP�
SOHPHQWDWLRQ� KRZHYHU� GLIIHUV LQ WKH FKRLFH RI
PRGXODWLRQ SDUDPHWHUV�

7KH WHUUHVWULDO FKDQQHO LV D GLIILFXOW RQH� SDUWLFXODU�
O\ GXH WR PXOWLSDWK SURSDJDWLRQ� ,W FDQ EH TXHV�
WLRQHG ZKHWKHU D VLQJOH��FDUULHU V\VWHP FDQ EH UR�
EXVW HQRXJK LQ VXFK DQ HQYLURQPHQW� 2QH ZD\ WR
REWDLQ WKH GHVLUHG FDSDFLW\ LQ WKH FKDQQHO LV WR XVH
FRGHGRUWKRJRQDO IUHTXHQF\GLYLVLRQPXOWLSOH[LQJ
�&2)'0�� &2)'0LV DPXOWL��FDUULHU V\VWHP DQG
LW FRPELQHV PRGHUQ IRUZDUG��HUURU SURWHFWLRQ DO�
JRULWKPV ZLWK YHU\ HIILFLHQW LPSOHPHQWDWLRQ�

,Q D &2)'0 V\VWHP D ODUJH QXPEHU RI ORZ V\P�
ERO��UDWH FDUULHUV DUH XVHG� DV RSSRVHG WR VLQJOH��
FDUULHU V\VWHPV ZLWK RQH KLJK V\PERO��UDWH FDUULHU�
+'��',9,1( LV D �����FDUULHU V\VWHP LQ ZKLFK
RQO\ ��� FDUULHUV DUH DFWXDOO\ XVHG� 7KH UHDVRQ IRU
QRW XVLQJ DOO ��� FDUULHUV LV WKH QHHG WR VKDSH WKH
VSHFWUXP RI WKH &2)'0 VLJQDO WR PDWFK WKH 3$/
VSHFWUXP DQG WR HOLPLQDWH DGMDFHQW��FKDQQHO LQWHU�
IHUHQFH� ,Q DQ HQYLURQPHQW ZKHUH 3$/ DQG
&2)'0KDYH WR FRH[LVW LW LV GHVLUDEOH WRPLQLPL]H
WKH LQWHUIHUHQFH EHWZHHQ WKH WZR W\SHV RI VLJQDOV�
7KH PDLQ SUREOHP LV WKH ODUJH LPDJH DQG VRXQG
FDUULHUV LQ 3$/� 7KH VROXWLRQ LV WR RSHQ XS VORWV LQ
WKH +'��',9,1( VSHFWUXP DQG WKXV SUHYHQW GH�
VWUXFWLYH LQWHUIHUHQFH� 0RVW RI WKH��XQXVHGFDUUL�
HUV �DERXW ��� IRUP WKH VORWV LQ WKH &2)'0 VSHF�
WUXP� 6RPH DUH OHIW XQXVHG RQ HDFK IODQN RI WKH
VSHFWUXP� GXH WR DGMDFHQW��FKDQQHO LQWHUIHUHQFH
�)LJ� ��� 7KH H[SHULPHQWDO PRGHP LV SURJUDP�
PDEOH LQ UHVSHFW RI WKH QXPEHU RI XQXVHG FDUULHUV
DQG WKHLU SRVLWLRQV LQ WKH FKDQQHO�

4XLWH DSDUW IURP WKH VORWV DQG IODQNV PHQWLRQHG
DERYH� WKH &2)'0 VSHFWUXP LV RSWLPDOO\ VKDSHG�



��(%8 7(&+1,&$/ 5(9,(: $XWXPQ ����
'LJLWDO +'79 LQ (XURSH�

0
D
J
Q
LW
X
G
H

)UHTXHQF\

�

���

����

� � � � � � � ���� 0+]

G%

&RORXU
VXEFDUULHU
����� 0+]�

1,&$0
FDUULHU

����� 0+]�

9LVLRQ
FDUULHU

6RXQG
FDUULHU

���� 0+]�

� � � � � � � ���� 0+]

)UHTXHQF\

7KH VSHFWUXP RI HDFK FORVHO\��VSDFHG FDUULHU RYHU�
ODSV WKDW RI LWV QHLJKERXUV DQG ZKLFK UHVXOWV LQ D
YHU\ IODW VSHFWUXP IRU WKH WRWDO VLJQDO DQG DQ HIIL�
FLHQW XVH RI WKH DYDLODEOH EDQGZLGWK� 'HPRGXOD�
WLRQ RI WKH FDUULHUV LV SRVVLEOH LI WKH\ DUH PXWXDOO\
RUWKRJRQDO GXULQJ WKH V\PERO WLPH� 7KLV LV YDOLG
LI WKH IUHTXHQF\ VSDFLQJ EHWZHHQ VXFFHVVLYH FDUUL�
HUV LV 'I  ��7V� ,Q +'��',9,1( WKH V\PERO WLPH
7V LV �� mV �)LJ� ���

7R PDNH WKH PRGXODWLRQ V\VWHP HYHQ PRUH UREXVW
DJDLQVW LQWHU��V\PERO LQWHUIHUHQFH� DQRWKHUPHWKRG
FRPELQHG ZLWK WKH ORQJ V\PERO WLPH LV XVHG� 7KH
V\PERO WLPH 7V LV VWUHWFKHG WR FRYHU D VPDOO DGGL�
WLRQDO SHULRG'7ZKHUH QR LQIRUPDWLRQ LV VHQW� 7KH
SHULRG'7 LV NQRZQ DV WKH ´JXDUG LQWHUYDOµ DQG� LI
JLYHQ D SURSHU YDOXH� WKLV WRWDOO\ HOLPLQDWHV WKH LQ�
WHU��V\PERO LQWHUIHUHQFH� ,Q +'��',9,1( D JXDUG
LQWHUYDO ZLWK '7  � mV LV RSWLRQDO �)LJ� ���

7KHXVHRI DJXDUG LQWHUYDOZLOO DYRLG LQWHU��V\PERO
LQWHUIHUHQFH EXW WKH SKDVH DQGPDJQLWXGH RI WKH UH�
FHLYHG VLJQDO ZLOO VWLOO EH DIIHFWHG� 7KLV SUREOHP
LV VROYHGE\G\QDPLFHTXDOL]DWLRQ� $SUH��GHWHUPL�
QDWHG VLJQDO ZLWK D NQRZQ SKDVH DQG DPSOLWXGH LV
VHQW UHJXODUO\� DQG WKH UHFHLYHU XVHV WKLV VLJQDO WR
PHDVXUH WKH LQIOXHQFHRI WKH FKDQQHO� $QHTXDOL]D�
WLRQ FKDUDFWHULVWLF IRU HDFK FDUULHU LV FDOFXODWHG RQ
WKH EDVLV RI WKLV PHDVXUHPHQW� ,Q WKLV ZD\ WKH UH�
FHLYHU FDQ� WKHRUHWLFDOO\� FRPSHQVDWH IRU WKH FKDQ�
QHO SHUIHFWO\� 7KH PHWKRG XVHG UHTXLUHV WKDW WKH
FKDQQHO LV VWDWLRQDU\� L�H LV VWDEOH RYHU D SHULRG RI

WLPH� ZKLFK VKRXOG EH WKH QRUPDO FDVH IRU +'79
UHFHSWLRQ� $V WKH FKDQQHO LV LPSDLUHG E\ QRLVH DQ
DYHUDJLQJ SURFHGXUH LV GRQH LQ RUGHU WR JHW D PRUH
DFFXUDWH PHDVXUHPHQW� WKLV DOVR GHPDQGV D VWD�
WLRQDU\ FKDQQHO�

(DFK VLQJOH FDUULHU LQ WKH SURWRW\SH V\VWHP LVPRG�
XODWHG XVLQJ ����VWDWH TXDGUDWXUH DPSOLWXGHPRGX�
ODWLRQ �����4$0�� L�H� HDFK V\PERO WUDQVPLWV IRXU
ELWV� $V WKH WRWDO OHQJWK RI D V\PERO 7 LV
7

V
� '7
 ��NV DQG WKH WRWDO QXPEHU RI FDUULHUV

XVHG LV ���� WKH XVHDEOH ELW��UDWH LV

���� �
7

V
� '7

� �� 0ELW�V� 7KH HUURU��

FRUUHFWLRQ FRGH LV D VKRUWHQHG 5HHG��6RORPRQ
FRGH ��������� ZKLFK OHDYHV D QHW ELW��UDWH RI

��� ���
��� � �� 0ELW�V � 7KH PRGHP LV� VWULFWO\

VSHDNLQJ� QRW &2)'0 EXW 2)'0� LQ WKH VHQVH

DI  ��7V

)LJXUH �
2YHUODSSLQJ VSHFWUD RI
WKUHH FORVHO\��VSDFHG
FDUULHUV LQ DQ 2)'0

V\VWHP

)LJXUH �
6SHFWUXP RI

3$/ DQG 2)'0
VLJQDOV
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'LUHFW VLJQDO

WKDW WKH IRUZDUG��HUURU FRUUHFWLRQ LV QRW LQFRUSR�
UDWHG LQ WKH PRGHP� +RZHYHU WKH RYHUDOO V\VWHP
LPSOHPHQWV &2)'0 DV WKH IRUZDUG��HUURU SURWHF�
WLRQ LV LQFRUSRUDWHG LQ WKH YLGHR VRXUFH FRGHU�GH�
FRGHU�

7KH PRGXODWHG FDUULHUV DUH JHQHUDWHG XVLQJ D
������SRLQW LQYHUVH GLVFUHWH )RXULHU WUDQVIRUP
�,')7� LPSOHPHQWHG XVLQJ D IDVW )RXULHU WUDQV�
IRUP� :LWK WKH XVH RI PRGHUQ LQWHJUDWHG FLUFXLW
WHFKQRORJ\ WKH PRGHP KDV D YHU\ VPDOO SK\VLFDO
VL]H �WKH PRGXODWRU KDV MXVW WKUHH ERDUGV� HDFK
PHDVXULQJ �� [ �� FP��

�� 1HWZRUN SODQQLQJ

7KH QHWZRUN SODQQLQJ VWXGLHV FRQGXFWHG LQ WKH
+'��',9,1( SURMHFW DUH EDVHG RQ WKH DVVXPSWLRQ
WKDW GLUHFWLRQDO UHFHLYLQJ DQWHQQDV ZLOO EH XVHG�
7KLV VLPSOLILHV IUHTXHQF\ SODQQLQJ FRQVLGHUDEO\
IRU FRQYHQWLRQDO DV ZHOO DV VLQJOH��IUHTXHQF\ QHW�
ZRUNV� 7KLV PDNHV LW SRVVLEOH WR XVH WKH VDPH
FKDQQHO IRU WZR GLIIHUHQW SURJUDPPHV� ZLWK D
PLQLPXP RI VHSDUDWLRQ EHWZHHQ WKH WZR� 7KLV LV
D YLWDO GLIIHUHQFH FRPSDUHG WR WKH VLWXDWLRQ LQ
'$%� ZKHUH QRQ��GLUHFWLRQDO DQWHQQDV DUH XVHG�
7KH SURWHFWLRQ UDWLR IRU 2)'0 YHUVXV 2)'0
�����4$0� LV YLUWXDOO\ WKH VDPH DV WKDW ZKLFK FDQ
EH H[SHFWHG IURP GLUHFWLRQDO UHFHLYLQJ LQVWDOOD�
WLRQV� 7KH JXDUG LQWHUYDO FRPSOHWHO\ HOLPLQDWHV
WKH HIIHFW RI LQWHU��V\PERO LQWHUIHUHQFH ZKHQ WKH
WLPH GLIIHUHQFH EHWZHHQ WKH 2)'0 VLJQDO DQG LWV
HFKRHV LV OHVV WKDQ WKH OHQJWK RI WKH JXDUG LQWHUYDO�
7KHQHJDWLYH HIIHFW RI VHOHFWLYH IDGLQJFDQEHHOLP�
LQDWHG E\ SURSHU FKDQQHO FRGLQJ�

*RRG UHFHSWLRQPD\ UHTXLUH D FDUULHU��WR��QRLVH UD�
WLR �&�1� RI OHVV WKDQ��G%� WKLV LV DQ LPSURYHPHQW
RI PRUH WKDQ �� G% FRPSDUHG WR DQDORJXH 3$/�
+HQFH� WKH WUDQVPLWWHG SRZHU IRU D JLYHQ FRYHUDJH
DUHD FDQ EH UHGXFHG VLJQLILFDQWO\� :LWK WHFKQLTXHV
IRU LQWHJUDWHG FRGLQJ DQG PRGXODWLRQ �H�J� WUHOOLV��
FRGHG PRGXODWLRQ� WKH UHTXLUHG &�1 UDWLR ZLOO EH
HYHQ ORZHU� 3ODQQLQJ LV JUHDWO\ VLPSOLILHG EHFDXVH
WKH SURWHFWLRQ UDWLR EHWZHHQ WKH ZDQWHG 2)'0
VLJQDO DQG DQ XQZDQWHG 2)'0 VLJQDO LV DERXW DQ
RUGHU RI PDJQLWXGH �L�H� �� G%� EHWWHU WKDQ WKH EHVW
SURWHFWLRQ UDWLRV REWDLQHG XVLQJ SUHFLVLRQ RIIVHW LQ

3$/ FKDQQHOV� :KHQ WKH WLPH GLIIHUHQFH EHWZHHQ
WKH GLUHFW DQG GHOD\HG SDWKV LV ZLWKLQ WKH JXDUG LQ�
WHUYDO� WKH RUGHUV RI PDJQLWXGH RI WKH VLJQDOV RQ
HDFK SDWK PD\ EH HTXDO� ZLWKRXW DQ\ ULVN RI LQWHU��
V\PERO LQWHUIHUHQFH� $V WKH WLPH GLIIHUHQFH LQ�
FUHDVHV WKH PDJQLWXGH RI WKH GHOD\HG VLJQDO GH�
FUHDVHV DQG WKXV UHGXFHV WKH HIIHFW RI LQWHU��V\PERO
LQWHUIHUHQFH�

2QH DWWUDFWLYH ZD\ RI XVLQJ WKH VLQJOH��IUHTXHQF\
RSWLRQ LV LQ WKH IRUPRI VLQJOH��IUHTXHQF\ FRYHUDJH
H[WHQGHUV� RU JDS ILOOHUV� LQ FRQQHFWLRQ ZLWK LQ��
EDQGQHWZRUNVXVLQJFRQYHQWLRQDO IUHTXHQF\SODQ�
QLQJ� ,Q WKH VDPHZD\� D UHJLRQDO SRZHU SURILOH FDQ
EH GHVLJQHG WR ILW WKH GHVLUHG FRYHUDJH DUHD� 7KH
EDVLF LGHD LV WR LQFUHDVH WKH QXPEHU RI WUDQVPLWWHU
VLWHV DQG WR UHGXFH WKH WRWDO HPLWWHG SRZHU� 7KH
ODFN RI RYHUVSLOO UHGXFHV WKH IUHTXHQF\ UHXVH GLV�
WDQFH WR D PLQLPXP� 7KLV SRZHU SURILOLQJ WHFK�
QLTXH ZLOO IDFLOLWDWH WKH LQWURGXFWLRQ RI VLQJOHIUH�
TXHQF\ VHUYLFHV� ZLWK D PLQLPXP RI EORFNV
DYDLODEOH IRU VLQJOHIUHTXHQF\ QHWZRUNV WKURXJK�
RXW (XURSH� 7KXV WKH IOH[LELOLW\ LQ SODQQLQJ QHW�
ZRUNV IRU VLQJOH��IUHTXHQF\RSHUDWLRQRSHQV XS WKH
SRVVLELOLW\ RI D FRPELQDWLRQ RI QDWLRQDO� UHJLRQDO
DQG ORFDO SURJUDPPHV� ZLWKRXW DGYHUVHO\ DIIHFW�
LQJ IUHTXHQF\ HFRQRP\�

'XULQJ D WUDQVLWLRQ SHULRG� DQDORJXH WHOHYLVLRQDQG
GLJLWDO +'79PXVW XVH WKH VDPH SDUW RI VSHFWUXP�
SRVVLEO\ LQ WKH IRUPRI VLPXOFDVWLQJ� ,Q WKLV SHULRG
WKH FRYHUDJH RI GLJLWDO+'79ZLOO EH OLPLWHGPRUH
E\ LQWHUIHUHQFH IURP DQDORJXH WHOHYLVLRQ WUDQVPLW�
WHUV WKDQ IURP GLJLWDO WHOHYLVLRQ RU QRLVH� $Q LP�
SRUWDQWPHDVXUH WR UHGXFH WKHHIIHFW RI LQWHUIHUHQFH
IURP DQDORJXH WHOHYLVLRQ LV WR OHDYH XQXVHG WKH
2)'0 FDUULHUV WKDW DUH VXEMHFW WR LQWHUIHUHQFH
IURP WKH YLVLRQ DQG VRXQG FDUULHUV RI WKH DQDORJXH
V\VWHP� DV GHVFULEHG DERYH�

3ODQQLQJ H[HUFLVHV VXJJHVW WKDW WKH VLPXOWDQHRXV
EURDGFDVWLQJ RI GLJLWDO +'79 DQG FXUUHQW DQD�
ORJXH VHUYLFHV LV SRVVLEOH� HYHQ LQ DUHDV ZLWK LQ�
WHQVH XVH RI WKH VSHFWUXP� VXFK DV WKH gUHVXQG UH�
JLRQ EHWZHHQ 6ZHGHQ DQG'HQPDUN� 7KLV LVPDGH
SRVVLEOH E\ WKH ORZ SRZHU XVHG WR WUDQVPLW GLJLWDO
+'79� WKH XVH RI GLUHFWLRQDO DQWHQQDV DQG WKH XVH
RI GLIIHUHQW SRODUL]DWLRQV�

)LJXUH �
8VH RI WKH JXDUG
LQWHUYDO� D7� WR
HOLPLQDWH LQWHU��V\PERO
LQWHUIHUHQFH



��(%8 7(&+1,&$/ 5(9,(: $XWXPQ ����
'LJLWDO +'79 LQ (XURSH�

�� &RQFOXVLRQV

+'��',9,1( DLPV DW DWWDLQLQJ D EDODQFHG VROXWLRQ
IRU EURDGFDVWHUV� DXGLHQFHV DQG WKH HOHFWURQLFV LQ�
GXVWU\ IRU WKH QH[W JHQHUDWLRQ RI WHOHYLVLRQ EURDG�
FDVWLQJ VWDQGDUGV� ,W LV RXU KRSH WKDW WKHPDLQ SULQ�
FLSOHV RI +'��',9,1( ZLOO JXLGH WKH SURFHVV RI

LQWHUQDWLRQDO VWDQGDUGL]DWLRQ� 7KH V\VWHP DV LW
VWDQGV WRGD\ LV QRW FRPSOHWH� ,W LV WKH ILUVW ZRUNLQJ
SURWRW\SH� 'XULQJ WKH QH[W WZR\HDUV� HIIRUWVZLWK�
LQ WKH SURMHFW ZLOO IRFXV RQ D ILQDO V\VWHP� ,W LV RXU
EHOLHI WKDW� WR EH D VXFFHVV� D QHZ WHOHYLVLRQ EURDG�
FDVWLQJ VWDQGDUGPXVW RIIHU VRPHWKLQJ WR DOO SDUWLHV
FRQFHUQHG�

)LUVW ,QWHUQDWLRQDO 6\PSRVLXP RQ 'LJLWDO $XGLR %URDGFDVWLQJ
0RQWUHX[� � DQG � -XQH ����

6LQFH����� WKH(%80HPEHUVKDYHEHHQSOD\LQJDPDMRU UROH LQ WKHGHVLJQ� ODERUDWRU\ WHVWV� ILHOG WULDOV�
SXEOLF GHPRQVWUDWLRQV DQG ZRUOG��ZLGH SURPRWLRQ RI '$%� &RRSHUDWLRQ ZLWK WKH (XUHND ��� &RQVRU�
WLXPKDV UHVXOWHG LQ WKHZRUOG·VPRVW��DGYDQFHG WHFKQLFDO GHYHORSPHQW LQ WKH ILHOG RI VRXQG EURDGFDVW�
LQJ� 7KH DFKLHYHPHQWV KDYH EHHQ ZLGHO\ UHFRJQL]HG� IRU H[DPSOH E\ WKH ,78ZKLFK� DW WKH:$5&�����
DOORFDWHG D QHZ IUHTXHQF\ EDQG ����������� 0+]� RQ D ZRUOG��ZLGH EDVLV �ZLWK WKH H[FHSWLRQ RI WKH
86$� WR EH XVHG IRU ERWK VDWHOOLWH DQG FRPSOHPHQWDU\ WHUUHVWULDO '$% VHUYLFHV� 7KHQ WKH �WK :RUOG
&RQIHUHQFH RI 5HJLRQDO %URDGFDVWLQJ 8QLRQV �0H[LFR� $SULO ����� PDGH D IXUWKHU VWHS E\ DGRSWLQJ D
UHVROXWLRQ HQFRXUDJLQJZRUOG EURDGFDVWHUV WR DOLJQ WKHLU FKRLFHV ERWK LQ WHUPV RI D XQLTXH '$%V\VWHP
VWDQGDUG LPSOHPHQWDWLRQ DQG D FRPPRQ IUHTXHQF\ EDQG�

5HFRJQL]LQJ WKH QHHG IRU D FRQFHUWHG DQG FRKHUHQW LQWURGXFWLRQ RI '$% VHUYLFHV LQ (XURSH DQGZRUOG��
ZLGH� WKH (%8 0HPEHUV RUJDQL]HG WKH )LUVW ,QWHUQDWLRQDO 6\PSRVLXP RQ '$% WR EULQJ WRJHWKHU DOO
WKHPDMRUSDUWLHV LQYROYHG LQ WKHGHYHORSPHQW DQG LPSOHPHQWDWLRQRI'$%VHUYLFHV LQ YDULRXVFRXQWULHV�
7KH 6\PSRVLXP� ZKRVH 2UJDQL]LQJ &RPPLWWHH ZDV FKDLUHG E\ 'U� ,DQ &KLOGV �%%&�� ZDV FRQFHLYHG
DV D IRUXP IRU GLVFXVVLRQ RQ WKH LPSDFW RI '$% WHFKQRORJ\ RQ WKH HFRQRPLF YLDELOLW\ DQG SURJUDPPLQJ
RI IXWXUH VRXQG EURDGFDVWLQJ VHUYLFHV� DQG RQ QHZ UHJXODWRU\ IUDPHZRUNV�

7KH 6\PSRVLXP ZDV VWUXFWXUHG LQ IRXU PDLQ VHVVLRQV� GXULQJ ZKLFK �� VSHDNHUV FRYHUHG D UDQJH RI
WHFKQLFDO� RSHUDWLRQDO� UHJXODWRU\�HFRQRPLFDQGSURJUDPPLQJ LVVXHV UHODWHG WR'$%� 7KH ILUVW VHVVLRQ�
HQWLWOHG 6RXQG EURDGFDVWLQJ IRU WKH ��VW FHQWXU\ JDYH ZLGH��UDQJLQJ EDFNJURXQG LQIRUPDWLRQ RQ '$%�
7KH VHFRQG VHVVLRQ7HFKQLFDO EDFNJURXQG RI IXWXUH VRXQG EURDGFDVWLQJ H[SODLQHG WKH ODWHVW WHFKQLFDO
GHYHORSPHQWV� 7KH WKLUG VHVVLRQ FRQFHUQHG '$% LPSOHPHQWDWLRQ SURVSHFWV� DQG WKH ODVW VHVVLRQ UH�
WXUQHG WR D PRUH��JHQHUDO GLVFXVVLRQ RQ '$% JOREDO LVVXHV� 7KH 6\PSRVLXP ZDV FORVHG ZLWK D SDQHO
GLVFXVVLRQ RQ FRQYHUJHQFH LQ '$% LPSOHPHQWDWLRQ�

'LIIHUHQW YLHZV ZHUH H[SUHVVHG RQ WKH IXWXUH VWUDWHJ\ IRU WKH LQWURGXFWLRQ RI '$% VHUYLFHV LQ GLIIHUHQW
SDUWV RI WKH ZRUOG� ,Q (XURSH� EURDGFDVWHUV DUH DJUHHG WKDW '$% VHUYLFHV VKRXOG VWDUW H[SHULPHQWDOO\
LQ ������� XVLQJ WHUUHVWULDO WUDQVPLWWHUV RSHUDWLQJ DW 9+)� ,Q &DQDGD� LW LV OLNHO\ WKDW '$% ZLOO VWDUW LQ
WKH �����*+]EDQGDOORFDWHGE\:$5&����� )ROORZLQJH[WHQVLYH HYDOXDWLRQV� ERWK(XURSH DQG&DQDGD
KDYH DJUHHG WR XVH WKH (XUHND ��� V\VWHP� ,Q WKH 86$� QR H[FOXVLYH IUHTXHQF\ DOORFDWLRQ LV FXUUHQWO\
DYDLODEOH IRU WHUUHVWULDO '$%VHUYLFHV� VR LQYHVWLJDWLRQV DUH LQ KDQG WRGHWHUPLQH WKHSRVVLELOLW\ RI GHYHO�
RSLQJ D '$% V\VWHP ZKLFK FRXOG ZRUN LQ WKH )0 EDQG LQ SDUDOOHO ZLWK WKH H[LVWLQJ VRXQG EURDGFDVWLQJ
VHUYLFHV� 0DQ\GHYHORSLQJFRXQWULHVDUH LQWHUHVWHG LQVDWHOOLWHGHOLYHU\RI'$%�XVLQJD ORZ��FRVW UHFHLY�
HU ZKLFK ZRXOG QRW QHFHVVDULO\ GHOLYHU WKH IXOO FRPSDFW��GLVF TXDOLW\ RI WKH (XUHND ��� '$% V\VWHP�
6HYHUDO ZRUOG EURDGFDVWHUV SURYLGLQJ LQWHUQDWLRQDO VRXQG EURDGFDVWLQJ VHUYLFHV ZHUH WDONLQJ DERXW
'$% DV D PHGLXP�� WR ORQJ��WHUP UHSODFHPHQW IRU VKRUW��ZDYH WUDQVPLVVLRQV�

$ QXPEHU RI (XURSHDQ EURDGFDVWHUV KLJKOLJKWHG WKH IDFW WKDW WKH (XUHND ��� V\VWHP FDQ SRWHQWLDOO\
SURYLGH QRLVH��DQG LQWHUIHUHQFH��IUHH UHFHSWLRQ LQ KLJKO\��FRQJHVWHG DUHDV� LQ SDUWLFXODU WR PRELOH DQG
SRUWDEOH UDGLR UHFHLYHUV ZKLFK DW SUHVHQW VXIIHU SRRU UHFHSWLRQ� 7KH\ VWUHVVHG WKH IDFW WKDW WKH (XUHND
V\VWHPRIIHUV VLJQLILFDQWO\ EHWWHU XVH RI WKH VSHFWUXPDQGZLOO DOORZ DGGLWLRQDO VRXQG VHUYLFHV WR EH SUR�
YLGHG� LQ SDUWLFXODU ORFDO FRPPHUFLDO DQG FRPPXQLW\ VHUYLFHV ZKLFK PD\ DW SUHVHQW EH XQDEOH WR JR
´RQ��DLUµ EHFDXVH RI D VKRUWDJH RI IUHTXHQFLHV� 0DQ\ EURDGFDVWHUV ZHUH HQWKXVLDVWLF DERXW WKH KXJH

�FRQWLQXHG RQ S� ���




