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6HUYLFH SODQQLQJ IRU WHUUHVWULDO
'LJLWDO $XGLR %URDGFDVWLQJ

�� ,QWURGXFWLRQ

6LQFH WKH HDUO\ ����V WKH SLORW��WRQH IUHTXHQF\
PRGXODWHG �)0� VWHUHR V\VWHP KDV EHHQ ZLGHO\
XVHG WR WUDQVPLW KLJK��TXDOLW\ UDGLR SURJUDPPHV WR
WKH OLVWHQHU�

:KHQ WKH VWHUHR )0 V\VWHP ZDV ILUVW LQWURGXFHG�
WKH LQWHQWLRQ ZDV WR VHUYH D SRSXODWLRQ ZKRZRXOG
UHFHLYH WKH WUDQVPLVVLRQV ZLWK D VWDWLF UHFHLYHU IHG
E\D UHFHLYLQJ DQWHQQDRIPRGHVW JDLQ DQGGLUHFWLY�
LW\� 7KLV DQWHQQD ZDV WR EH VLWXDWHG DW D KHLJKW RI
�� PHWUHV DERYH JURXQG OHYHO�

7KH QHWZRUN SODQQLQJ VWDQGDUGV DJUHHG IRU WKH LP�
SOHPHQWDWLRQRI WKH)0V\VWHPZHUH LQ DFFRUGDQFH
ZLWK WKRVH LQWHQWLRQV� DQG DV D UHVXOW WKH QHWZRUNV
LQ YDULRXV FRXQWULHV ZHUH SODQQHG WR VHUYH VWDWLF
GRPHVWLF LQVWDOODWLRQVZLWK JRRGTXDOLW\ UHFHSWLRQ�

0RUH UHFHQWO\� WHFKQRORJLFDO GHYHORSPHQWV KDYH
OHG WR WKH PDQXIDFWXUH RI FKHDSHU PRELOH DQG SRU�
WDEOH )0 UHFHLYHUV DQG DV D FRQVHTXHQFH RI WKLV
QHZ��IRXQG IUHHGRP WKH SULQFLSDO WDUJHW DXGLHQFH
KDV FKDQJHG IURP OLVWHQHUV XVLQJ VWDWLF KRPH��
EDVHG LQVWDOODWLRQV WR WKRVH XVLQJ PRELOH DQG SRU�
WDEOH UHFHLYHUV� 7KH H[LVWLQJ )0 QHWZRUNV DUH� RI
FRXUVH� DEOH WR VHUYH VRPHRI WKHVHPRELOH OLVWHQHUV
EXW LQ PDQ\ DUHDV UHFHSWLRQ LV LPSDLUHG E\ PXOWL�
SDWK LQWHUIHUHQFH DQG VHOHFWLYH IDGLQJ� 7KLV LV GXH
WR WKH IDFW WKDW WKH PRELOH DQWHQQD LV QHFHVVDULO\

$V '$% V\VWHP GHYHORSHUV LQ WKH
(XUHND ��� FRQVRUWLXP DQG WKH
(%8 PRYH WRZDUGV WKH
HVWDEOLVKPHQW RI D FRPSOHWH V\VWHP
VSHFLILFDWLRQ� DQG DV EURDGFDVWHUV
H[SUHVV LQFUHDVLQJ LQWHUHVW LQ
RSHQLQJ '$% VHUYLFHV DV VRRQ DV
����� WKH TXHVWLRQ RI VHUYLFH
SODQQLQJ JDLQV LQ LPSRUWDQFH� 7KLV
SURJUHVV UHSRUW RQ VHUYLFH SODQQLQJ
VWXGLHV IRU '$% VLQJOH IUHTXHQF\
QHWZRUNV �6)1� FRQWDLQV YDOXDEOH
SUHOLPLQDU\ GDWD FRQFHUQLQJ
UHTXLUHG ILHOG��VWUHQJWKV DQG
SURWHFWLRQ UDWLRV IRU WHUUHVWULDO '$%
VHUYLFHV �LQFOXGLQJ SURWHFWLRQ WR DQG
IURP RWKHU EURDGFDVW V\VWHPV VXFK
DV WHOHYLVLRQ DQG )0 UDGLR��

'$% 6)1V RIIHU JUHDWHVW VSHFWUXP
HIILFLHQF\ LI WKH\ XVH PDQ\ FORVHO\��
VSDFHG ORZ��SRZHU WUDQVPLWWHUV�
+RZHYHU WKH ILUVW WHUUHVWULDO '$%
VHUYLFHV ZLOO PRVW SUREDEO\ EH
LQFRUSRUDWHG ZLWKLQ WKH H[LVWLQJ
EURDGFDVW WUDQVPLWWLQJ�� VWDWLRQ
LQIUDVWUXFWXUH DQG WKH DUWLFOH
SUHVHQWV WKH UHVXOWV RI FRYHUDJH
SUHGLFWLRQV IRU SUDFWLFDO '$% 6)1V
VHUYLQJ ODUJH UHJLRQV IURP H[LVWLQJ
WUDQVPLWWHU VLWHV�

)XUWKHU ZRUN LV UHTXLUHG RQ PDQ\
DVSHFWV RI '$% VHUYLFH SODQQLQJ� WR
UHILQH WKH SUHGLFWLRQ PRGHOV XVHG
DQG HQVXUH WKDW WKH ODXQFK RI '$%
SURJUDPPH VHUYLFHV LV QRW
FRPSURPLVHG E\ LQDGHTXDWH
FRYHUDJH�

º

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

7KH '$% ORJR KDV EHHQ UHJLV�
WHUHG E\ D PHPEHU RI WKH
(XUHND ��� �� '$% FRQVRUWLXP�
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RPQLGLUHFWLRQDO �VR LW FDQQRW UHMHFW UHIOHFWHG VLJ�
QDOV� DQG LV JHQHUDOO\ DW D ORZ KHLJKW� 7KHUH DUH
PLOOLRQV RIPRELOH UHFHLYHUV FXUUHQWO\ LQ XVH LQ(X�
URSH DQG WKLV IDFW DORQH GLFWDWHV WKDW D PHWKRG RI
VHUYLQJ WKLV YDVW QXPEHU RI SRWHQWLDO FXVWRPHUV
ZLWK D KLJK��TXDOLW\ UDGLR VHUYLFH VKRXOG EH SXU�
VXHG� $ VXFFHVVIXO GLJLWDO V\VWHP FDQ EH H[SHFWHG
WR VWLPXODWH WKH(XURSHDQPDUNHW HFRQRP\� SDUWLF�
XODUO\ LI D ZRUOG��ZLGH GLJLWDO DXGLR EURDGFDVWLQJ
�'$%� VWDQGDUG LV DJUHHG�

:LWK WKH DGYHQW RI GLJLWDO WHFKQRORJ\ WKH JHQHUDO
SXEOLF QRZ H[SHFWV WKH VDPH TXDOLW\ RI UHFHSWLRQ
RQ WKHLU UDGLR DV WKH\ DFKLHYH ZLWK WKHLU KRPH��
EDVHG GLJLWDO UHSURGXFWLRQ HTXLSPHQW VXFK DV WKHLU
FRPSDFW GLVF �&'� SOD\HU�

'LJLWDO VLJQDOV� DV VXFK� DUH QRW JHQHUDOO\ VXLWHG WR
EURDGFDVW WUDQVPLVVLRQEHFDXVHPXOWLSDWK LQWHUIHU�
HQFH DQG VHOHFWLYH IDGLQJ UHQGHU WKH WUDQVPLVVLRQ
FKDQQHO XQXVDEOH LQ PDQ\ FDVHV� ,Q RUGHU WR RYHU�
FRPH WKHVH WUDQVPLVVLRQ FKDQQHO SUREOHPV D(XUR�
SHDQ LQLWLDWLYH KDV EHHQ WDNHQXQGHU WKH DXVSLFHVRI
D SURMHFW JURXS QDPHG ´(XUHND ���µ� LQ FRQMXQF�
WLRQ ZLWK WKH (XURSHDQ %URDGFDVWLQJ 8QLRQ
�(%8�� LQ RUGHU WR GHYLVH D GLJLWDO DXGLREURDGFDVW�
LQJ �'$%� V\VWHP DEOH WR FRSH ZLWK WKH SUREOHPV
DVVRFLDWHG ZLWK GLJLWDO WUDQVPLVVLRQ LQ D PRELOH
HQYLURQPHQW�

7KH&2)'0V\VWHP �FRGHGRUWKRJRQDO IUHTXHQF\
GLYLVLRQPXOWLSOH[��ZKLFK LV WKH ILUVW GLJLWDO EURDG�
FDVWLQJ V\VWHP FDSDEOH RI RSHUDWLQJ VXFFHVVIXOO\

LQ D PXOWLSDWK DQG IDGLQJ HQYLURQPHQW� KDV EHHQ
GHYLVHGE\ WKH(XUHND���SURMHFW JURXS� &2)'0
LV D FRPSOH[ V\VWHP� XVLQJ IUHTXHQF\ GLYLVLRQ
PXOWLSOH[LQJ ZLWK WLPH LQWHUOHDYLQJ LQ WKH UDGLR��
IUHTXHQF\ GRPDLQ� ,W LV XVHG ZLWK DQ DXGLR VXE��
EDQG FRGLQJ V\VWHP NQRZQ DV 086,&$0 ZKLFK
DFKLHYHV D KLJK��OHYHO RI ELW��UDWH UHGXFWLRQ RQ WKH
SURJUDPPH VRXUFHPDWHULDO� 7KH &2)'0V\VWHP
KDV EHHQ VXFFHVVIXOO\ GHPRQVWUDWHG ZLGHO\ LQ (X�
URSH DQG 1RUWK $PHULFD DQG D (XURSHDQ VWDQGDUG
LV EHLQJ ILQDOLVHG� $OWKRXJK WKH VLJQDO SURFHVVLQJ
LV FRPSOH[� ZLWK SUHVHQW GD\9/6, WHFKQRORJ\� UH�
FHLYHUV FDQ EHPDQXIDFWXUHG DW UHODWLYHO\ ORZ FRVW�

7KLV DUWLFOH EULHIO\ GHVFULEHV WKH'$% V\VWHP� GLV�
FXVVHV SURWHFWLRQ UDWLRV DQG SUHVHQWV WKH UHVXOWV RI
VRPH LQLWLDO SODQQLQJ H[HUFLVHV IRU VLQJOH��
IUHTXHQF\ QHWZRUNV�

�� 'HVFULSWLRQ RI WKH '$%
V\VWHP

5HFHQW GHYHORSPHQWV LQ DXGLR VXE��EDQG FRGLQJ
�086,&$0�KDYH OHG WRELW��UDWH UHGXFWLRQ IDFWRUV
RI XS WR VHYHQ WLPHV� WKLV PHDQV WKDW D VWHUHR SUR�
JUDPPH RI QHDU &' TXDOLW\ FDQ EH UHSURGXFHG
IURP D ELW��VWUHDP RI DSSUR[LPDWHO\ ��� NELW�V�
ZKHUHDV D FRQYHQWLRQDO &' XVHV ���� NELW�V�

7KH FRGLQJ SURFHVV >�@ UHOLHV RQ WKH SV\FKR��
DFRXVWLFDO FKDUDFWHULVWLFV RI WKH KXPDQ HDU ZKLFK
PDVNV ORZ OHYHO VRXQGV LQ WKH SUHVHQFH RI KLJKHU
OHYHOV DW VLPLODU IUHTXHQFLHV� ,Q WKH H[DPSOH
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7KUHVKROG RI
KHDULQJ DW UHVW
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7KUHVKROG RI KHDULQJ

%URDGFDVW VWXGLR

$LUSRUW WHUPLQDO

3QHXPDWLF GULOO

+RWHO URRP

)LJ� �
7KH SV\FKR��DFRXVWLF
SURFHVV RI PDVNLQJ

�6RXUFH 6:)�
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6HTXHQWLDO VRXUFH ELW��VWUHDP

%XUVW HUURUV DIIHFWLQJ
WUDQVPLVVLRQ RI
WLPH��LQWHUOHDYHG ELW��VWUHDP

6SDFHG HUURUV LQ GH��LQWHUOHDYHG
ELW��VWUHDP DW UHFHLYHU

)UHTXHQF\
LQWHUOHDYLQJ

7LPH LQWHUOHDYLQJ

VKRZQ LQ)LJ� � WKH OLVWHQHU ZRXOG QRW SHUFHLYH WKH
DXGLR VLJQDOV VXFK DV WKRVH VKRZQ LQ EOXH O\LQJ
ZLWKLQ WKH SLQN DUHD� WKLV PHDQV WKDW WKH\ QHHG QRW
EH GLJLWLVHG DQG WUDQVPLWWHG� WKXV UHGXFLQJ WKH
DPRXQW RI GDWD UHTXLUHG WR GHVFULEH WKH FRPSRVLWH
VRXQG�

,Q WKH (XUHND ��� V\VWHP WKH VRXUFH FRGLQJ PHHWV
WKH ,62��03(* �������� /D\HU ,, VSHFLILFDWLRQ�
7KLV LV H[WUHPHO\ IOH[LEOH DQG FDQ EH FRQILJXUHG WR
VXLW WKH EURDGFDVWHUV· QHHGV VLQFH WKH UHFHLYHU ZLOO
UHDGLO\ DGDSW WR WKH GLIIHUHQW ELW UDWHV�

7KHRWKHU LPSRUWDQW DVSHFW RI WKH(XUHND ���'$%
V\VWHP LV WKH &2)'0WUDQVPLVVLRQ WHFKQLTXH >�@�
7KHEDVLFSULQFLSOH LQYROYHVGLYLGLQJ WKH GDWD IURP
WKHFRGHUEHWZHHQD ODUJHQXPEHURI DGMDFHQW FDUUL�
HUV� %\ HQVXULQJ WKDW WKH V\PERO GXUDWLRQ LV ORQJHU
WKDQ WKH GHOD\ VSUHDG RI WKH FKDQQHO� DQG WKDW D
WHPSRUDO JXDUG LQWHUYDO LV OHIW EHWZHHQ VXFFHVVLYH
V\PEROV� WKH V\VWHP RYHUFRPHV WKH SUREOHPV
DVVRFLDWHG ZLWKPXOWLSDWK DQG VHOHFWLYH IDGLQJ LQ D
5D\OHLJK FKDQQHO�

)LJ� � VKRZV KRZ WLPH DQG IUHTXHQF\ LQWHUOHDYLQJ
DUH REWDLQHG� 7LPH LQWHUOHDYLQJ KDV WKH HIIHFW RI
PDNLQJ WKH HUURUV LQWURGXFHG RQ VHTXHQWLDO VDP�
SOHV EHFRPH PRUH HYHQO\ VSUHDG GXULQJ WKH SUR�
FHVV RI GH��LQWHUOHDYLQJ LQ WKH UHFHLYHU� WKHUHE\ DO�
ORZLQJ EHWWHU HUURU SURWHFWLRQ� %\ VSUHDGLQJ WKH
LQIRUPDWLRQ RYHU D ODUJH EDQGZLGWK �IUHTXHQF\ LQ�
WHUOHDYLQJ�� WKH LQWHU��V\PERO LQWHUIHUHQFH LV UH�
GXFHG� $ SRZHUIXO FRGLQJ WHFKQLTXH DQG VRSKLVWL�
FDWHG HUURU��FRUUHFWLRQ DOJRULWKPV PDNH WKH
(XUHND ��� V\VWHP LGHDO IRU SURYLGLQJ UDGLR VHU�
YLFHV WR PRELOH� SRUWDEOH DQG IL[HG UHFHLYHUV LQ DOO
W\SHV RI HQYLURQPHQW�

7KH(XUHND'$%V\VWHPKDV WKUHHPRGHV RIRSHUD�
WLRQ� VKRZQ LQ 7DEOH �� 0RGH , RIIHUV WKH JUHDWHVW
VSHFWUXP HIILFLHQF\ DQG LV WKHUHIRUH VXLWDEOH IRU
WHUUHVWULDO VLQJOH IUHTXHQF\ QHWZRUNV >�@ ZKLOVW
PRGH ,, LV SUHIHUDEOH IRU ORFDO '$% DQG PRGH ,,,
IRU VDWHOOLWHV VHUYLFHV� $ GHVFULSWLRQ RI WKH VLQJOH
IUHTXHQF\ QHWZRUN �6)1� V\VWHP XVLQJ PRGH , LV
JLYHQ LQ 6HFWLRQ ��

&2)'0 PRGHV

3DUDPHWHUV 0RGH ,
�IRU 6)1�

0RGH ,,
�IRU ORFDO�

0RGH ,,,
�IRU VDWHOOLWH�

7V\PERO �WRWDO�

7V\PERO �XVHIXO�

*XDUG LQWHUYDO

0D[LPXP GHOD\

0D[LPXP IUHTXHQF\
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 1RLVH GHJUDGDWLRQ LQ WKH PRVW FULWLFDO FDVH� DW PD[LPXP IUHTXHQF\� HTXDO WR � G% DW ��� NP�K RU � G% DW ��� NP�K�

7DEOH �
3ULQFLSDO
FKDUDFWHULVWLFV RI WKH
WKUHH &2)'0
PRGHV

)LJ� �
'LVWULEXWLRQ RI GDWD
IRU VL[ VWHUHR
SURJUDPPHV LQ D
�����0+] EORFN
EDQGZLGWK
�6RXUFH 6:)�
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�� 3ODQQLQJ FULWHULD

,W LV HQYLVDJHG WKDW VSHFWUXP IRU '$% LVPRVW OLNH�
O\ WR EH IRXQG ZLWKLQ WKH IUHTXHQF\ EDQGV DOUHDG\
DOORFDWHG WR WKH EURDGFDVW VHUYLFHV RQ D SULPDU\ RU
VKDUHG EDVLV� 6XFK VHUYLFHV DUH PRVW OLNHO\ WR EH
WHOHYLVLRQRU)0UDGLR EXW LQ FDVHVZKHUH EDQGV DUH
VKDUHG RU DGMDFHQW� WKH LPSOLFDWLRQV RI WKH
LQWURGXFWLRQ RI '$% RQ WKH IL[HG� PRELOH RU DHUR�
QDXWLFDO VHUYLFHV ZLOO DOVR QHHG WR EH FRQVLGHUHG�
7R GHWHUPLQH VKDULQJ SRVVLELOLWLHV LQ D TXDQWLWDWLYH
PDQQHU� LW LV QHFHVVDU\ WR HVWDEOLVK DSSURSULDWH
PLQLPXP YDOXHV RI ZDQWHG��WR��LQWHUIHULQJ VLJQDO
OHYHOV IRU WKH IROORZLQJ VKDULQJ VLWXDWLRQV�

�� '$% WR '$% ZLWK WKH VDPH SURJUDPPHV


�� '$% WR '$% ZLWK GLIIHUHQW SURJUDPPHV

�� '$% WR )0 5DGLR DQG YLFH��YHUVD� ZLWK 5'6�
VWHUHR DQG PRQR

�� '$% WR WHOHYLVLRQ �3$/� 6(&$0 DQG 176&��
DQG YLFH��YHUVD



�� '$% WR IL[HG DQG PRELOH VHUYLFH V\VWHPV DQG
YLFH��YHUVD� LQFOXGLQJ ,/6 DQG 925�


 7KH ´6LQJOH )UHTXHQF\ 1HWZRUNµ �6)1��



:LWK WKHLU YDULRXV FRPELQDWLRQV RI 1,&$0
GLJLWDO VRXQG� WHOHWH[W DQG GXDO )0 VRXQG�

7HVWV WR GHWHUPLQH DSSURSULDWH SURWHFWLRQ UDWLRYDO�
XHV IRU SODQQLQJ SXUSRVHV KDYH EHHQ FDUULHG RXW E\
D QXPEHU RI EURDGFDVWLQJ UHVHDUFK HVWDEOLVKPHQWV
LQFOXGLQJ WKH %%&� &&(77� 7')� ,57� DQG </(
>�@� 0RVW RI WKH DYDLODEOH GDWD ZDV REWDLQHG RYHU
WKH SHULRG ���������� ZKHQ WKH RQO\ DYDLODEOH
'$%KDUGZDUHZDVSURWRW\SH&2)'0HTXLSPHQW
ZRUNLQJ ZLWK D EDQGZLGWK RI � 0+]�

7KLV SURWRW\SH HTXLSPHQW IHG �� RI WKH �� VWHUHR
SURJUDPPHFKDQQHOVZLWK VLQH��VZHHSGDWD� LGHQWL�
FDO WR WKDW XVHG LQ WKH ´FKDQQHO��VRXQGLQJµ V\PERO
LQ HDFK IUDPH� 7KH UHVXOWDQW VSHFWUDO HQHUJ\ GLV�
WULEXWLRQRI WKH&2)'0VLJQDO LQ WKLV DUUDQJHPHQW
KDV PRUH HQHUJ\ LQ WKH KLJKHU IUHTXHQFLHV RI WKH
&2)'0 VLJQDO WKDQ ZRXOG EH WKH FDVH LI DOO WKH
FKDQQHOVZHUH IHGZLWKQRUPDO SURJUDPPHPDWHUL�
DO� 5HFRJQL]LQJ WKLV� DQG DOVR EHFDXVH LW HQDEOHG
FRPSDULVRQV WR EH PDGH IRU '$% FRQILJXUDWLRQV
ZLWK UHGXFHG EDQGZLGWK� PRVW RI WKH LQYHVWLJD�
WLRQV RI SURWHFWLRQ UDWLR IRU LQWHUIHUHQFH WR WHOHYL�
VLRQ VLPXODWH WKH '$% VLJQDO E\ EDQGZLGWK��OLP�
LWHG ZKLWH QRLVH� 7KHVH SURYLVLRQDO UHVXOWV DUH
VXIILFLHQW WR HQDEOH SUHOLPLQDU\ HVWLPDWHV WR EH
PDGH RI VKDULQJ SRVVLELOLWLHV ZLWK RWKHU EURDGFDVW
VHUYLFHV DQG IRU QHWZRUN SODQQLQJ�

,Q WKH FDVH RI LQWHUIHUHQFH WR DQG IURP WHOHYLVLRQ
�DQG RI FRXUVH LQWHUIHUHQFH EHWZHHQ '$% WUDQV�
PLVVLRQV� WKHZDQWHG DQG LQWHUIHULQJ VHUYLFHV KDYH
ZLGH EDQGZLGWKV DQG LW LV XVXDO� LQ GHWHUPLQLQJ
SURWHFWLRQ UDWLRV� WR UHIHU WR WKH WRWDO '$% SRZHU�
,Q WKH FDVH RI LQWHUIHUHQFH WR DQG IURP )0 UDGLR�
WKH )0 VLJQDO EDQGZLGWK LV VPDOOHU WKDQ WKDW RI WKH
'$%VLJQDO� +HUH LW LV VRPHWLPHVFRQYHQLHQW WR UH�
ODWH WKH SURWHFWLRQ UDWLR WR WKH '$% SRZHU ZLWKLQ
WKH EDQGZLGWK RI WKH)0VLJQDO� &DUH KDV WR EH WDN�
HQ WR LGHQWLI\ WKH UHIHUHQFH FRQGLWLRQ�

)RU DQ LQWHUIHULQJ )0 VLJQDO ZLWK ORZ GHYLDWLRQ�
�RU D FDUULHU��ZDYH LQWHUIHULQJ VLJQDO� WKH SURWHF�
WLRQ UDWLR LV GHSHQGHQW RQ WKH UHODWLRQVKLS EHWZHHQ
WKH ZDQWHG DQG LQWHUIHULQJ FDUULHU IUHTXHQFLHV�

�� 6XEMHFWLYH HIIHFWV RI
LQWHUIHUHQFH

���� ,QWHUIHUHQFH WR WHOHYLVLRQ DQG
)0 UDGLR

$ FKDUDFWHULVWLF RI DQDORJXH PRGXODWLRQ V\VWHPV
VXFK DV WHOHYLVLRQ DQG UDGLR LV WKDW WKH\ H[KLELW D
JUDGXDO GHJUDGDWLRQ RI TXDOLW\ DV WKH OHYHO RI LQWHU�
IHUHQFH LQFUHDVHV� 7KLV LV QRW VR ZLWK GLJLWDO V\V�
WHPV�

:KHQ GHWHUPLQLQJ SURWHFWLRQ UDWLRV IRU LQWHUIHU�
HQFH IURP '$% VLJQDOV WR WHOHYLVLRQ DQG )0 UD�
GLR� LW LV GHVLUDEOH IRU WKH DFFHSWHG OLPLWV RI LPSDLU�
PHQW WR EH FRQVLVWHQW ZLWK WKRVH IRU LQWHUIHUHQFH
IURP RWKHU WHOHYLVLRQ RU )0 WUDQVPLVVLRQV� ,W LV
VRPHWLPHV GLIILFXOW WR GHILQH VXFK UHIHUHQFH LQWHU�
IHUHQFH FRQGLWLRQV VR LW LV WR EH H[SHFWHG WKDW WKHUH
ZLOO EH VRPHGLIIHUHQFHVEHWZHHQ WKHSURWHFWLRQ UD�
WLR UHVXOWV IRU LQWHUIHUHQFH IURP'$%JLYHQ E\ GLI�
IHUHQW RUJDQL]DWLRQV� 7RPLQLPLVH VXFKYDULDWLRQV�
FRPPRQ PHDVXUHPHQW PHWKRGV DQG LQWHUQDWLRQDO
SODQQLQJ VWDQGDUGV VKRXOG EH DJUHHG E\ WKH EURDG�
FDVWHUV�

���� ,QWHUIHUHQFH WR '$% VLJQDOV

,Q UHVSHFW RI WKHLU WROHUDQFH WR QRLVH DQG RWKHU LQ�
WHUIHULQJ VLJQDOV WKHUH DUH LQKHUHQW GLIIHUHQFHV EH�
WZHHQ GLJLWDO DQG DQDORJXH V\VWHPV� *HQHUDOO\�
ORZHU YDOXHV RI &�1 UDWLR DQG&�, UDWLR DUH SRVVLEOH
IRUGLJLWDO VLJQDOV� DQG WKLV KDV VHYHUDO LPSOLFDWLRQV
ZLWK UHJDUG WR VHUYLFH SODQQLQJ� )LUVW� LW LV HDVLHU
WR GHILQH WKH UHTXLUHGPLQLPXP&�1 DQG&�, UDWLRV
VLQFH WKHUH LV RQO\ D VPDOO GLIIHUHQFH LQ OHYHOV EH�
WZHHQ WKH UDWLRV IRU ´MXVW SHUFHSWLEOHµ LQWHUIHUHQFH
DQG ORVV RI LQWHOOLJLELOLW\� FRQVHTXHQWO\� WKH HIIHFW
RI ZDQWHG SURJUDPPH FRQWHQW RQ UHTXLUHG SURWHF�
WLRQ UDWLRV LV UHGXFHG� $OVR� EHFDXVH RI WKH UDSLG
WUDQVLWLRQ IURPKLJKTXDOLW\ WR FRPSOHWH ORVVRI VLJ�
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QDO� WKH VHUYLFH PXVW EH SODQQHG WR DFKLHYH VDWLV�
IDFWRU\ &�1 DQG &�, UDWLRV IRU D KLJKHU SHUFHQWDJH
RI WLPH DQG ORFDWLRQV WKDQ LV XVXDO IRU DQDORJXH
PRGXODWLRQV� D VXLWDEOH YDOXH PLJKW EH� VD\� ����

7HOHYLVLRQ DQG )0 FRYHUDJH LV XVXDOO\ GHILQHG LQ
WHUPV RI D ILHOG VWUHQJWK DW WKH IULQJH RI WKH VHUYLFH
DUHD� 7KH FRYHUDJH LV UHGXFHG E\ WKH SUHVHQFH RI
DUHDV ZKHUH WKH ZDQWHG VHUYLFH LV QRW SURWHFWHG WR
DQ DJUHHG GHJUHH DJDLQVW LQWHUIHUHQFH IURP RWKHU
WUDQVPLWWHUV� 7KH OLPLWV ZLWK UHVSHFW WR QRLVH DQG
LQWHUIHUHQFH FDQ EH FRQVLGHUHG LQGHSHQGHQWO\� ,Q
WKH FDVH RI D '$% VHUYLFH WKH VXEMHFWLYH HIIHFWV RI
QRLVH DQG LQWHUIHUHQFH IURP DQRWKHU '$% WUDQV�
PLVVLRQ DUH YLUWXDOO\ LGHQWLFDO DQG WKH RYHUDOO FRY�
HUDJH OLPLW LV VHW E\ WKH FRPELQHG HIIHFW RI QRLVH
DQG LQWHUIHUHQFH �&�1�, UDWLR�� 7KHUHIRUH LI VXFK
D VHUYLFH LV WR EH SODQQHG WR RSHUDWH GRZQ WR ORZ
YDOXHV RI &�, UDWLR� FORVH WR WKH WKHRUHWLFDO OLPLW�
WKHQ LW LV QHFHVVDU\ WRPDLQWDLQ D UHODWLYHO\ KLJKGH�
JUHH RI SURWHFWLRQ DJDLQVW QRLVH �&�1 UDWLR�� ,W LV
OLNHO\ WKDW FRYHUDJHV ZLOO EH DVVHVVHG LQ WHUPV RI
SURWHFWLRQ PDUJLQ UDWKHU WKDQ ILHOG VWUHQJWK�

���� 3URWHFWLRQ UDWLRV IRU '$%
VHUYLFHV

7KH YDOXHV GLVFXVVHG LQ WKLV DUWLFOH DUH SURYLVLRQDO�
0RUH GHILQLWLYH YDOXHV ZLOO EHFRPH DYDLODEOH DV D
UHVXOW RI GHWDLOHG VXEMHFWLYH WHVWV XVLQJ WKH ���
0+]'$%EORFNEDQGZLGWK UHFHQWO\ DJUHHGE\ WKH
(XUHND SURMHFW�

,Q WKH IROORZLQJ GLVFXVVLRQ� WKH SURWHFWLRQ UDWLRV
DUH H[SUHVVHG LQ WHUPV RI WKH WRWDO UDGLDWHG SRZHU
RI WKH '$% V\VWHP� 8QOHVV RWKHUZLVH VSHFLILHG
�L�H� LI QRLVHZDV XVHG� WKH&2)'0V\VWHPXWLOLVHG
LQ WKHVH LQLWLDO WHVWV KDG D ELW UDWH RI ��� NELW�V SHU
PRQR FKDQQHO� D FDSDFLW\ RI ��PRQR FKDQQHOV DQG
DQ RYHUDOO EDQGZLGWK RI � 0+]�

������ 3URWHFWLRQ EHWZHHQ '$%
VHUYLFHV

7KH HIIHFW RI LQWHUIHUHQFH IURP DQ XQFRUUHODWHG
FR��FKDQQHO '$% WUDQVPLVVLRQ LV VLPLODU WR WKDW RI
QRLVH� 7KH SUHFLVH YDOXH RI PLQLPXP VLJQDO��WR��
QRLVH UDWLR ZLOO GHSHQG RQ WKH DPRXQW RI HUURU
SURWHFWLRQ XVHG LQ WKH V\VWHP EXW LV OLNHO\ WR EH
VOLJKWO\ EHORZ �� G%� ,I D '$% QHWZRUN LV WR EH

SODQQHG LQ VXFK DZD\ WKDW WKH VHUYLFH LV OLPLWHG E\
LQWHUIHUHQFH IURP RWKHU WUDQVPLVVLRQV� WKHQ LW IRO�
ORZV WKDW WKH OLPLWLQJ &�1 UDWLR VKRXOG EH DERXW ��
G%� 7KLV VDPH YDOXH ZRXOG EH UHTXLUHG IRU WKH
PLQLPXP &�, UDWLR LQ D QRLVH��OLPLWHG VHUYLFH� ,Q
FRPPRQ ZLWK RWKHU GLJLWDO V\VWHPV� WKH PLQLPXP
WKUHVKROG OHYHO IRU WKH&�, DQG&�1 UDWLRV LV FULWLFDO�
LQ YLHZ RI WKH UDSLG WUDQVLWLRQ IURP DQ XQLPSDLUHG
VLJQDO WR FRPSOHWH IDLOXUH RYHU D UDWLR FKDQJH RI
RQO\ � WR � G% >�@� &RQWLQXRXV LQWHUIHUHQFH E\
PXOWLSOH XQFRUUHODWHG '$% WUDQVPLVVLRQV FDQ
UHDGLO\ EH DVVHVVHG E\ WKH SRZHU VXP PHWKRG
�360��

������ 3URWHFWLRQ RI '$% DJDLQVW &:
DQG )0 WUDQVPLVVLRQV

$ FDUULHU��ZDYH �&:� VLJQDO PD\ EH UHJDUGHG DV D
OLPLWLQJ FRQGLWLRQ RI DQ )0 WUDQVPLVVLRQ� )RU&:
LQWHUIHUHQFH WKH SURWHFWLRQ UDWLR GHSHQGV RQ WKH
IUHTXHQF\ VHSDUDWLRQ IURP WKH '$% VLJQDO FDUUL�
HUV� 7KH PRVW IDYRXUDEOH FRQGLWLRQ RFFXUV ZKHQ
FDUULHUV DUH FRLQFLGHQW� WKH OHDVW IDYRXUDEOH RFFXUV
ZLWK WKH &: VLJQDO PLG��ZD\ EHWZHHQ '$% FDUUL�
HUV� 5HVXOWV REWDLQHG E\ WKH &&(77 DQG %%& DUH
LQGLFDWHG LQ 7DEOH �� ,Q WKHVH WHVWV WKH )0 WUDQV�
PLVVLRQ FDUULHG FRORXUHG QRLVH PRGXODWLRQ DF�
FRUGLQJ WR &&,5 5HFRPPHQGDWLRQV ��� DQG ����
7KH LPSDLUPHQW WKUHVKROG WR ZKLFK WKH SURWHFWLRQ
UDWLRV UHIHU ZDV PHDVXUHG REMHFWLYHO\ DQG FRUUH�
VSRQGV WR D ELW��HUURU��UDWH �%(5� RI ������

%URDGFDVWHUV FXUUHQWO\ WHQG WR RSHUDWH WKHLU )0
WUDQVPLWWHUV DW KLJK PHDQ GHYLDWLRQV VR LW PD\ EH
DSSURSULDWH WR DVVXPH D SURWHFWLRQ UDWLR QR ORZHU
WKDQ � G% IRU LQWHUIHUHQFH IURP )0� )XUWKHU ZRUN
LV UHTXLUHG WR GHWHUPLQH WKH HIIHFW RI PXOWLSOH )0
WUDQVPLVVLRQV RQ D '$% VHUYLFH� EXW WKH OLPLWLQJ
FRQGLWLRQ IRU WKLV VLWXDWLRQ ZLOO EH WKDW RI ZKLWH
QRLVH� FRUUHVSRGLQJ WR D SURWHFWLRQ UDWLR RI �� G%�

������ 3URWHFWLRQ RI )0 VHUYLFHV
DJDLQVW LQWHUIHUHQFH IURP '$%

6XEMHFWLYH DVVHVVPHQWV KDYH EHHQ FDUULHG RXW E\
WKH%%&WRGHWHUPLQH WKH LQWHUIHUHQFH WR VWHUHR)0
SURJUDPPHV E\ZLGH��EDQGZKLWH QRLVH� 7KH WHVWV
LQYROYHG VL[WHHQ OLVWHQHUV DQG QLQH GLIIHUHQW UH�
FHLYHUV� )RU IDLUO\ FULWLFDO PXVLF SURJUDPPH FRQ�
WHQW� ��� RI OLVWHQHUV MXGJHG LQWHUIHUHQFH DV ´MXVW

5HVXOWV IURP
&:

�&RLQFLGHQW ZLWK
'$% FDUULHUV�

&:
�0LG��ZD\ EHWZHHQ
'$% FDUULHUV�

)0

&&(77

%%&

����

����

���

�����

�

���

7DEOH �
3URWHFWLRQ UDWLRV
�LQ G%� IRU '$%
VHUYLFHV DJDLQVW
LQWHUIHUHQFH IURP &:
DQG )0 WUDQVPLVVLRQV
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SHUFHSWLEOHµ �FRUUHVSRQGLQJ WR JUDGH ��� LQ WKH
���SRLQW &&,5 TXDOLW\ VFDOH�� DW D SURWHFWLRQ UDWLR
RI �� G% �UHIHUUHG WR WKH QRLVH SRZHU LQ D EDQG�
ZLGWK RI � 0+]��

7R UHIHU WKLV SURWHFWLRQ UDWLR WR WKH HTXLYDOHQW QRLVH
SRZHU LQ DQ )0 UHFHLYHU EDQGZLGWK RI ��� N+]�
WKH YDOXH UHTXLUHV WR EH LQFUHDVHG E\ ���� G%� JLY�
LQJD WRWDO RI����G%� 7KHFRUUHVSRQGLQJFR��FKDQ�
QHO SURWHFWLRQ UDWLR JLYHQ LQ &&,5 5HFRPPHQGD�
WLRQ ��� IRU )0 LQWHUIHUHQFH WR VWHUHR LV RQO\ ��
G%�

7R LQYHVWLJDWH WKLV DSSDUHQW DQRPDO\� IXUWKHU WHVWV
ZHUH FDUULHG RXW E\ WKH %%&� LQFOXGLQJ WHVWV XVLQJ
WKH RULJLQDO � 0+] &2)'0 HTXLSPHQW DV WKH LQ�
WHUIHULQJ VRXUFH� 7KHVH WHVWV LQGLFDWHG WKDW�

�� 7KH FULWHULRQ RI ´MXVW SHUFHSWLEOH RQ FULWLFDO
SURJUDPPHµ FRUUHVSRQGHG WR D GHPRGXODWHG
DXGLR VLJQDO��WR��QRLVH UDWLR RI �� G%� DV
FRPSDUHG ZLWK WKH YDOXH RI �� G% IRU ZKLFK WKH
SURWHFWLRQ UDWLRV RI 5HFRPPHQGDWLRQ ��� DUH
FRQVLGHUHG WR DSSO\�

�� 7KH SURWHFWLRQ UDWLR IRU DQ LQWHUIHULQJ &2)'0
VLJQDOZDV VRPH� G% ORZHU WKDQ IRUZKLWH QRLVH
IRU D VWHUHR ZDQWHG VLJQDO� 7KH FRUUHVSRQGLQJ
GLIIHUHQFH IRU D ZDQWHGPRQR VLJQDO ZDV RQO\ �
G%�

�� )RU &2)'0 LQWHUIHUHQFH� WKH SURWHFWLRQ UDWLR
UHTXLUHG IRU D VWHUHR VHUYLFH LV �� G%� WKLV YDOXH
LV VRPH �� G% KLJKHU WKDQ IRU PRQR ZKLFK UH�
TXLUHV D SURWHFWLRQ UDWLR RI WKH RUGHU RI �� G%�
7KLV LV D PXFK JUHDWHU GLIIHUHQFH WKDQ WKDW LQGL�
FDWHG LQ&&,55HFRPPHQGDWLRQ ��� IRU )0 LQ�
WHUIHUHQFH� )XUWKHU ZRUN LV UHTXLUHG WR FRQILUP
WKH YDOXHV RI SURWHFWLRQ UDWLR XVLQJ D ��� 0+]
EDQGZLGWK &2)'0 VLJQDO FDUU\LQJ QRUPDO
SURJUDPPH VLJQDOV RQ DOO FKDQQHOV� VXFK WHVWV

VKRXOG H[DPLQH FORVHO\ WKH H[WHQW RI DQ\ YDULD�
WLRQV ZKLFK PD\ EH GHSHQGHQW RQ WKH SUHFLVH
IUHTXHQF\ GLIIHUHQFH EHWZHHQ WKH VWHUHR VXE�
FDUULHUV� 7KH YDOXHV DERYH UHIHU WR WKH WRWDO
SRZHU LQ D � 0+] '$% V\VWHP�

7KLV LQYHVWLJDWLRQ HPSKDVLVHV WKH LPSRUWDQFH RI
HQVXULQJ WKDW SURWHFWLRQ UDWLRV GHULYHG IRU '$%
VHUYLFHV FRUUHVSRQG WR WKH VDPH LPSDLUPHQW VWDQ�
GDUGV DV DUH XVHG IRU FXUUHQW )0 DQG WHOHYLVLRQ
SODQQLQJ�

���� &RPSDWLELOLW\ ZLWK WHOHYLVLRQ

����� � 3URWHFWLRQ UDWLRV IRU LQWHUIHUHQFH
WR WHOHYLVLRQ WUDQVPLVVLRQV IURP
'$%

D� ,QWHUIHUHQFH WR 3$/ WHOHYLVLRQ

7HVWVKDYHEHHQFDUULHGRXWE\ ,57 WR DVVHVVSURWHF�
WLRQ UDWLRV IRU LQWHUIHUHQFH WR 3$/ WHOHYLVLRQ XVLQJ
ZKLWH QRLVH RI YDULRXV EDQGZLGWKV WR VLPXODWH LQ�
WHUIHUHQFH IURP '$%� 3URWHFWLRQ UDWLRV GHULYHG
IURP WKH ,57 UHVXOWV DUH JLYHQ LQ)LJ� �D IRU VXEMHF�
WLYH LPSDLUPHQWV FRQVLGHUHG HTXLYDOHQW WR WKRVH LQ
&&,55HFRPPHQGDWLRQ ��� IRU LQWHUIHUHQFH IURP
RWKHU WHOHYLVLRQ WUDQVPLVVLRQV� 7HVWV E\ WKH %%&
FRYHUHG D ZLGHU UDQJH RI IUHTXHQF\ VHSDUDWLRQV�
7KH UHODWLYH SURWHFWLRQ UDWLRV IURP WKH %%& WHVWV�
UHIHUHQFHG WR WKH ,57 SURWHFWLRQ UDWLRV� JLYH WKH
DGGLWLRQDO UHVXOWV LQGLFDWHG LQ )LJ� �E�

E� '$% LQWHUIHUHQFH WR 6(&$0DQG0�176& WHOH�
YLVLRQ

7HVWVZHUH FDUULHGRXWE\</(WRGHWHUPLQHSURWHF�
WLRQ UDWLRV IRU LQWHUIHUHQFH WR WKH 6(&$0 V\VWHP�
7KH '$% VLJQDO ZDV VLPXODWHG E\ QRLVH ZLWK D
EDQGZLGWK RI �0+]� DVVXPHG WR IXOO\ RYHUODS WKH
YLGHR VSHFWUXP� 6L[ REVHUYHUV PDGH VHSDUDWH
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 35 GHWHUPLQHG E\ LQWHUIHUHQFH
WR VRXQG FKDQQHO RQO\

ED

7HVW VLJQDO EDQGZLGWK �0+]� 7HVW VLJQDO EDQGZLGWK �0+]�

)LJ� �
3URWHFWLRQ UDWLRV IRU

3$/ WHOHYLVLRQ
IURP '$%

D� ,57 WHVWV

E� %%& WHVWV

�1RLVH WHVW VLJQDOV LQ ERWK FDVHV�
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&KDQQHO
VHSHUDWLRQ

,QWHUIHUHQFH UHODWLYH WR
ZDQWHG VLJQDO

�0+]� :DQWHG
 ���� G%P

:DQWHG
 ���� G%P
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�������
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�������

�����

�PHDQ IRU IRXU UHFHLYHUV�

DVVHVVPHQWV RI WKH SURWHFWLRQ UDWLRV DW WKH OLPLW RI SHU�
FHSWLELOLW\� 7KH SURWHFWLRQ UDWLR REWDLQHG LQ WKLV ZD\
ZDV �� G%� ZKLFK LV LGHQWLFDO WR WKDW REWDLQHG E\ WKH
,57 IRU 3$/� 7HVWV RQ D VHFRQG UHFHLYHU LQGLFDWHG D
UHTXLUHG SURWHFWLRQ UDWLR VRPH � G% ORZHU� 3URWHFWLRQ
UDWLRV PHDVXUHG E\ 7') JLYH VLPLODU UHVXOWV�

7HVWV KDYH EHHQ FDUULHG RXW LQ &DQDGD >�@ WR DVVHVV
WKH FR��FKDQQHO SURWHFWLRQ UDWLR IRU LQWHUIHUHQFH WR
0�176& WHOHYLVLRQ� ZLWK WKH SURWRW\SH � 0+]
&2)'0 HTXLSPHQW DV WKH VRXUFH RI WKH LQWHUIHULQJ
VLJQDO� )RU ´MXVW SHUFHSWLEOHµ LQWHUIHUHQFH WKH UH�
TXLUHG SURWHFWLRQ UDWLR ZDV �� G%� WKLV LV VRPH ��
G% ORZHU WKDQ WKH YDOXH IRU ´OLPLW RI SHUFHSWLELOLW\µ
REWDLQHGE\ ,57 �IRU WKH3$/ V\VWHP�� EXW YHU\ VLP�
LODU WR WKRVH RI WKH %%&� ,Q YLHZ RI WKLV IDFW DQG WKH
,57 PHDVXUHPHQWV� D FRPSURPLVH SURWHFWLRQ UDWLR
YDOXH IRU&2)'0LQWHUIHUHQFHV WR WHOHYLVLRQZRXOG
DSSHDU WR EH LQ WKH RUGHU RI �� G%� 7KH &DQDGLDQ
WHVWV ZHUH H[WHQGHG WR H[DPLQH WKH FDVH ZKHUH WKH
&2)'0 VLJQDO ZDV RIIVHW E\ LQWHJHU QXPEHUV RI
WHOHYLVLRQ FKDQQHOV IURP WKH ZDQWHG WHOHYLVLRQ VLJ�
QDO� 7KH UHVXOWV IRU WKH WZRDGMDFHQW FKDQQHOV DUH LQ�
GLFDWHG LQ 7DEOH � IRU WZR OHYHOV RI ZDQWHG VLJQDO�

)RU JUHDWHU FKDQQHO VHSDUDWLRQV WKH SURWHFWLRQ UD�
WLRVZHUH DOOPRUHQHJDWLYH WKDQ ����G%DQG ����G%
IRU ZDQWHG VLJQDOV RI ���� G%P DQG ���� G%P UH�
VSHFWLYHO\� 7KH &DQDGLDQ WHVW UHSRUW VWUHVVHV WKDW
WKH UHVXOWV DUH SURYLVLRQDO EHFDXVH WKH &2)'0
V\VWHP ZDV QRW RSHUDWLQJ ZLWK UHDO DXGLR VLJQDOV
RQ DOO FKDQQHOV�

������ 3URWHFWLRQ UDWLRV IRU LQWHUIHUHQFH
WR '$% IURP 3$/ DQG 6(&$0
WHOHYLVLRQ

7KH UHTXLUHG SURWHFWLRQ UDWLRV ZLOO GHSHQG YHU\
PXFK RQ WKH RYHUDOO EDQGZLGWK RI WKH'$% V\VWHP
DQG LWV SRVLWLRQ ZLWKLQ WKH WHOHYLVLRQ FKDQQHO�
+RZHYHU WKH LQWHUIHULQJ WHOHYLVLRQ VLJQDO ZLOO WDNH
RQH RI WKH IROORZLQJ IRUPV�

L� 9LVLRQ FDUULHU RQO\ ZLWKLQ '$% EDQGZLGWK�

LL� 6RXQG FDUULHU RQO\ ZLWKLQ '$% EDQGZLGWK�

LLL�%RWK YLVLRQ DQG VRXQG FDUULHUV ZLWKLQ '$%
EDQGZLGWK �IRU �����OLQH WHOHYLVLRQ V\VWHPV WKLV
SRVVLELOLW\ LPSOLHV D '$% EDQGZLGWK RI DW OHDVW

���0+]�� ZKLFK LV XQOLNHO\ LQ SUDFWLFH IROORZ�
LQJ WKH (XUHND GHFLVLRQ IDYRXULQJ D ��� 0+]
EORFN EDQGZLGWK� XQOHVV PXOWLSOH ��� 0+]
EORFNV DUH WUDQVPLWWHG WRJHWKHU�

LY�1HLWKHU YLVLRQ QRU VRXQG IUHTXHQFLHV ZLWKLQ
'$% EDQGZLGWK�

,Q PRVW FDVHV WKHUH ZLOO EH DQ LQWHUIHUHQFH FRQ�
WULEXWLRQ GXH WR HQHUJ\ FRQWDLQHG LQ WKH YLVLRQ
VLGHEDQGV� DQG LW PD\ EH FRQYHQLHQW WR FRQVLGHU
WKLV ILUVW� (IIHFWLYHO\ WKLV FDQ EH FRQVLGHUHG DV
HTXLYDOHQW WR QRLVH UHTXLULQJ D SURWHFWLRQ UDWLR RI
�� G% �UHIHUHQFHG WR WKH WRWDO VLGHEDQG SRZHU
ZLWKLQ WKH '$% VSHFWUXP�� 7KLV VLGHEDQG SRZHU
LV XQOLNHO\ WR H[FHHG D OHYHO RI ���� G% UHODWLYH WR
WKH YLVLRQ FDUULHU� +HQFH LI WKH SURWHFWLRQ UDWLR LV
UHIHUHQFHG WR WKH YLVLRQ FDUULHU SRZHU� WKH KLJKHVW
YDOXH LV OLNHO\ WR EH ���� G%�

&RQVLGHULQJ QRZ WKH HIIHFWV RI WKH YLVLRQ DQG
VRXQG FDUULHUV� IRU �L� DQG �LL� WKH UHOHYDQW SURWHF�
WLRQ UDWLRV DUH WKRVH LQGLFDWHG LQ 7DEOH �� EHDULQJ
LQ PLQG WKDW WKH PD[LPXP GHYLDWLRQ RI WKH WHOHYL�
VLRQ VRXQG VLJQDO LV VRPHZKDW ORZHU WKDQ IRU
SLORW��WRQH )0 UDGLR� 1RWLQJ KRZHYHU� WKH JHQHUDO
XVH RI D �� G% YLVLRQ�VRXQG SRZHU UDWLR IRU 3$/
WHOHYLVLRQ� LW IROORZV WKDW ZLWK WHOHYLVLRQ SRZHUV
UHIHUHQFHG WR WKH YLVLRQ FDUULHU� WKH HIIHFWLYH
SURWHFWLRQ UDWLR IRU WKH VRXQG FDUULHU IDOOV EHWZHHQ
WKRVH IRU WKH WZR UHODWLYH IUHTXHQF\ FRQGLWLRQV IRU
WKH &: YLVLRQ FDUULHU� )RU �LLL� WKH RYHUDOO SURWHF�
WLRQ UDWLR ZLOO UHVXOW IURP WKH FRPELQHG HIIHFW RI
WKH WZR LQGLYLGXDO FDUULHUV� ZKLFK DUH OLNHO\ WR
KDYH FRPSDUDEOH LQWHUIHUHQFH SRWHQWLDO SURYLGHG
WKH YLVLRQ FDUULHU IUHTXHQF\ LV QRW FORVH WR WKH
ZRUVW��FDVH FRQGLWLRQPLG��ZD\EHWZHHQ'$%FDU�
ULHUV� ,Q JHQHUDO� WKHUHIRUH� LWZRXOG DSSHDU WKDW WKH
LQWHUIHUHQFH SRWHQWLDO RI HLWKHU YLVLRQRU VRXQG FDU�
ULHUV DORQH ZLOO EH VRPHZKDW JUHDWHU WKDQ IRU WKH
SRZHU FRQWDLQHG LQ WKH YLVLRQ VLGHEDQGV DQG WKHUH
VKRXOG WKHUHIRUH EH VRPH SODQQLQJ DGYDQWDJH IRU
SURWHFWLRQ RI '$% VHUYLFHV LI WKHVH FDQ EH SRVL�
WLRQHG LQ RUGHU WR DYRLG WHOHYLVLRQ FDUULHUV LQ D
VKDUHG EDQG�

7KH &DQDGLDQ WHVWV >�@ H[DPLQHG WKH HIIHFW RI FR��
FKDQQHO LQWHUIHUHQFH IURP0�176& WHOHYLVLRQ WR D
� 0+] &2)'0 WUDQVPLVVLRQ� 3URWHFWLRQ UDWLRV
IRU ´MXVW SHUFHSWLEOHµ LQWHUIHUHQFH UDQJH IURP ���
G% WR ��� G% DV WKH ZDQWHG VLJQDO OHYHO UHGXFHV
IURP ���� G%P WR ���� G%P� )XUWKHU GHYHORSPHQWV
ZLWKLQ WKH (XUHND ����(%8 FRQVRUWLXP� UHVXOWLQJ
LQ DQ DJUHHG EORFN EDQGZLGWK RI ��� 0+] PHDQ
WKDW WKH ZRUN XQGHUWDNHQ WR GDWH PXVW EH UHJDUGHG
DV SUHOLPLQDU\ DQG IXUWKHU ZRUN XVLQJ WKH UHYLVHG
EDQGZLGWK LV QHFHVVDU\�

7HVWV XQGHUWDNHQ E\ WKH %%& >�@ VXJJHVW WKDW LI WKH
EDQGZLGWK RI D GLJLWDO VLJQDO LV UHGXFHG WR DERXW

7DEOH �
$GMDFHQW��FKDQQHO
SURWHFWLRQ UDWLR IRU
´MXVW SHUFHSWLEOHµ
LQWHUIHUHQFH
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��� 0+] WKH WHOHYLVLRQ SURWHFWLRQ UDWLR ZLOO EH�
FRPH ZRUVH DQG WHQG WR VKLIW WRZDUGV WKH OLPLWLQJ
&: FDVH� EXW WKHVH UHVXOWV PXVW EH WUHDWHG ZLWK
FDXWLRQ VLQFH WKH\ UHODWH WR D VLQJOH��FDUULHU �
0ELWV�V 436. VLJQDO� +RZHYHU� WKH ILJXUHV JLYHQ
KHUHKDYHEHHQ MXGJHG VXIILFLHQWO\ UHOLDEOH WRDOORZ
VRPH SUHOLPLQDU\ IUHTXHQF\ SODQQLQJ H[HUFLVHV WR
VWDUW ZLWKLQ WKH EURDGFDVW EDQGV�

������ 3URWHFWLRQ UDWLRV EHWZHHQ '$%
DQG WKH DHURQDXWLFDO DQG PRELOH
VHUYLFHV

/LWWOH RUQRZRUNRQSURWHFWLRQ UDWLRV UHODWHG WRPR�
ELOH VHUYLFHV KDV EHHQ XQGHUWDNHQ DW WKH WLPH RI
ZULWLQJ� ,I '$% LV WR VKDUH� RU EH DGMDFHQW WR� PR�
ELOH EDQGV WKHQ WKH DSSURSULDWH SURWHFWLRQ UDWLRV
PXVW EH HVWDEOLVKHG� 7KLV LV HVSHFLDOO\ LPSRUWDQW
IRU ODQGPRELOH VHUYLFHV DGMDFHQW WR%DQG ,, DQG WKH
DHURQDXWLFDO PRELOH VHUYLFHV DERYH ��� 0+]
ZKLFK DUH DGMDFHQW WR WKH XSSHU EORFN LQ FKDQQHO
���

7KH DHURQDXWLFDO UDGLRQDYLJDWLRQ VHUYLFHV �,/6
DQG 925� DUH YXOQHUDEOH WR LQWHUIHUHQFH IURP )0
VHUYLFHV LQ %DQG ,,� VR LW LV HVVHQWLDO WKDW WKHVH VHU�
YLFHV VKRXOG EH SURWHFWHG LI '$% LV WR XVH WKLV
EDQG� $SUHOLPLQDU\ DQDO\VLV E\ WKH ,57 >�@ VKRZV
WKDW� ZLWK WKH KLJK QXPEHU RI FDUULHUV LQ WKH
&2)'0V\VWHP� WKH SUREDELOLW\ WKDW LQWHUPRGXOD�
WLRQ SURGXFWV IURP'$% VHUYLFHV LQ WKH XSSHU SDUW
RI %DQG ,,ZLOO IDOO LQ WKH DHURQDXWLFDO UDGLRQDYLJD�
WLRQ EDQG DERYH ���0+] LV KLJK� ,Q DGGLWLRQ� WKH
LQWHUPRGXODWLRQ QRLVH IORRU RI DQ DPSOLILHG '$%
VLJQDO FDQ FDXVH $� LQWHUIHUHQFH WR ,/6 DQG 925
VHUYLFHV� 7KLV WRSLF LV VWLOO XQGHU GLVFXVVLRQ LQ WKH
&&,5 DQG QR ILJXUHV IRU SURWHFWLRQ DUH \HW DYDLO�
DEOH�

���� 0LQLPXP ILHOG�VWUHQJWK
UHTXLUHPHQWV

&HUWDLQ DVVXPSWLRQV PXVW EH PDGH EHIRUH WKH
SRZHUV UHTXLUHG WR DFKLHYH QHFHVVDU\ PLQLPXP
VLJQDO��WR��QRLVH OHYHOV FDQ EH GHWHUPLQHG�

L� 1RLVH EDQGZLGWK�VWHUHR SURJUDPPH� $ YDOXH
RI ��� N+] LV FKRVHQ DV D FRPSURPLVH ZLWKLQ
WKH UDQJH FRQVLGHUHG E\ (XUHND ����

LL� )UHTXHQF\� (QTXLULHV FDUULHG RXW ZLWKLQ WKH
(%8KDYH LQGLFDWHG WKDW DPDMRULW\ RIPHPEHUV
IDYRXU WKH XVH RI SDUW RI %DQG ,,,� $FFRUGLQJO\�
��� 0+] LV DVVXPHG DV D UHSUHVHQWDWLYH IUH�
TXHQF\�

LLL�5HFHLYHU QRLVH IDFWRU� :KLOVW UHFRJQL]LQJ WKDW
PXFK ORZHU YDOXHV RI QRLVH IDFWRU DUH DFKLHY�
DEOH� LW LV FRQVLGHUHG WKDW IRU PDVV PDQXIDF�

WXUHG HTXLSPHQW D YDOXH RI EHWZHHQ � DQG ��G%
LV OLNHO\� $ YDOXH RI � G% LV DVVXPHG �FRUUH�
VSRQGLQJ WR DQ HTXLYDOHQW QRLVH WHPSHUDWXUH RI
DERXW ���� .��

7DNLQJ WKH FODVVLF IRUPXOD UHODWLQJ QRLVH SRZHU WR
EDQGZLGWK DQG QRLVH IDFWRU�

31  N7%

ZKHUH 31  QRLVH SRZHU
N  %ROW]PDQQ·V FRQVWDQW
7  HTXLYDOHQW QRLVH WHPSHUDWXUH
%  QRLVH EDQGZLGWK

DQG VXEVWLWXWLQJ WKH YDOXHV IURP �L� DQG �LLL�� ZH
REWDLQ�

(IIHFWLYH UHFHLYHU QRLVH SRZHU
 ���� [ ������ [ ���� [ � [ ���

 ���� [ ������ :

FRUUHVSRQGLQJ WR D WHUPLQDWHG LQSXW YROWDJH RI�
���� [ ����� 9

 �� ��� G%N9 �LQWR �� 8��

7R DFKLHYH D VLJQDO��WR��QRLVH UDWLR RI �� G% WKH UH�
TXLUHG H�P�I�  ����� � �� � �  ���� G%N9

)RUPRELOH UHFHSWLRQ LWPD\EH DVVXPHG WKDW WKH UH�
FHLYLQJ DQWHQQD ZLOO EH D ZKLS ZLWK DQ HIIHFWLYH
JDLQRI� VD\� ���G% UHODWLYH WR DGLSROH� $W ���0+]
WKH HIIHFWLYH OHQJWK RI D KDOI��ZDYH GLSROH LV �����
G% UHODWLYH WR � P� +HQFH DQ H�P�I� RI ���� G%N9
FRUUHVSRQGV WR D ILHOG��VWUHQJWK RI ���� � � � ���
 �� G%�N9�P�

7KLV ZLOO EH WKH UHTXLUHG ILHOG VWUHQJWK SHU SUR�
JUDPPHDW WKH FDU UHFHLYLQJDQWHQQD� 7R HQDEOH WKH
SURSDJDWLRQPRGHORI&&,55HFRPPHQGDWLRQ���
WR EH XVHG LW LVPRUH FRQYHQLHQW WR UHIHU WR D UHFHLY�
LQJ DQWHQQD KHLJKW RI �� P� $Q DQDO\VLV RI D VXE�
VWDQWLDO QXPEHU RI KHLJKW��JDLQ PHDVXUHPHQWV DW
9+) LQ VXEXUEDQ DQG XUEDQ DUHDV >�@ LQGLFDWHV D
PHGLDQ YDOXH RI �� G%� 2WKHU �XQSXEOLVKHG� PHD�
VXUHPHQWV FDUULHG RXW E\ WKH %%& DW ��� 0+] LQ
WKH /RQGRQ DUHD LQGLFDWH WKDW PHDQ UHFHLYLQJ DQ�
WHQQDKHLJKW JDLQV UHGXFHZLWK DQ LQFUHDVH LQEXLOG�
LQJ GHQVLW\ IURP �� G% LQ UXUDO DUHDV WR � G% LQ
GHQVH XUEDQ DUHDV� 7KH ORZ YDOXHV LQ XUEDQ DUHDV
WHQG WR UHVXOW IURP WKH GHSUHVVLRQ RI ILHOG��
VWUHQJWKV DW �� P �LPSO\LQJ WKDW WKH YDULDWLRQ RI
ILHOG��VWUHQJWK ZLWK FOXWWHU GHQVLW\ DW FDU DQWHQQD
KHLJKWVPD\ EH OHVV WKDQ DW ��P�� 6LQFH WKH SURSD�
JDWLRQ PRGHO RI &&,55HFRPPHQGDWLRQ ��� GRHV
QRW WDNH IXOO DFFRXQW RI WKLV ´XUEDQ GHSUHVVLRQµ RI
ILHOG��VWUHQJWK LW LV SUREDEO\ DSSURSULDWH� IRU RXU
SXUSRVH� WR DVVXPH D KHLJKW JDLQ YDOXH DSSURSULDWH
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WR UXUDO DQG VXEXUEDQ DUHDV� $ YDOXH RI �� G% LV DV�
VXPHG� LPSO\LQJ DQ HTXLYDOHQW PLQLPXP ILHOG��
VWUHQJWK DW �� P  �� G%�N9�P��

)LQDOO\ WKHUH DUH WZR IXUWKHU FRUUHFWLRQV ZKLFK DUH
OHVV UHDGLO\ TXDQWLILDEOH� 7KH ILUVW LV D FRUUHFWLRQ
IRU ORFDWLRQ YDULDWLRQ� EHDULQJ LQPLQG WKDW WKH YDO�
XH RI �� G%�N9�P� TXRWHG DERYH UHSUHVHQWV D PH�
GLDQ ����� ORFDWLRQ YDOXH� )RU D PRELOH DQDORJXH
VHUYLFH LW PLJKW EH VXIILFLHQW WR SODQ RQ WKH EDVLV RI
SURYLGLQJ WKHPLQLPXPQRPLQDO ILHOG DW ���ORFD�
WLRQV� UHFRJQL]LQJ WKDW WKLV ZRXOG VWLOO SURYLGH DQ
DFFHSWDEOH TXDOLW\ DW D PXFK KLJKHU SHUFHQWDJH RI
ORFDWLRQV� 6XFK DQ DVVXPSWLRQ LV QRW VDIH IRU D GLJ�
LWDO VHUYLFH GXH WR WKH PXFK PRUH UDSLG UDWH RI LP�
SDLUPHQW ZKHQ VLJQDO VWUHQJWKV IDOO EHORZ WKH
QRPLQDO PLQLPXP OHYHO� ,I SURWHFWLRQ ZHUH WR EH
SODQQHG IRU ��� ORFDWLRQV� WKH SURSDJDWLRQPRGHO
RI 5HFRPPHQGDWLRQ ��� UHTXLUHV DQ DOORZDQFH RI
�� G%� +RZHYHU LW VHHPV OLNHO\ WKDW WKLV FDQ EH UH�
GXFHG EHFDXVH RI WKH FRQVWUXFWLYH HIIHFWV RIPXOWL�
SDWK VLJQDOV LQ WKH FDVH RI'$%� DQG WKH SRVVLELOLW\
RI UHFHSWLRQ IURP PRUH WKDQ RQH XQFRUUHODWHG
WUDQVPLVVLRQ� 7KLV LV DQ DVSHFW RI SODQQLQJ ZKLFK
UHTXLUHV IXUWKHU LQYHVWLJDWLRQ DQG WKH YDULDWLRQ RI
ILHOG VWUHQJWK ZLWK ORFDWLRQ LQ VPDOO DUHDV LV GLV�
FXVVHG LQ >�@�

3URYLVLRQDOO\ DQ DOORZDQFH RI �� G% ZLOO EH DV�
VXPHG� VXEMHFW WR WKH SURYLVR WKDW QR IXUWKHU DOORZ�
DQFH LVPDGH IRU WKH FRQVWUXFWLYH DGGLWLRQ RI VLJQDO
FRQWULEXWLRQV�

7KH VHFRQG FRUUHFWLRQ LV WR WDNH DFFRXQW RI WKH HI�
IHFWV RIPDQ��PDGH QRLVH� +HUH LWPXVW EH DVVXPHG
WKDW FDUH ZLOO KDYH EHHQ WDNHQ LQ VXSSUHVVLQJ SR�
WHQWLDO LQWHUIHUHQFH VRXUFHV RQ WKH YHKLFOH FRQWDLQ�
LQJ WKH UHFHLYHU� 1HYHUWKHOHVV WHVWV FDUULHG RXW E\
WKH %%& KDYH LQGLFDWHG WKDW� DW D IUHTXHQF\ RI
DURXQG���0+]� H[WHUQDOPDQ��PDGH LQWHUIHUHQFH
LQ XUEDQ DUHDV FDQ W\SLFDOO\ UDLVH WKH QRLVH IORRU E\
DERXW � G%� WKLV ILJXUH ZLOO EH KLJKHU IRU ORZHU IUH�
TXHQFLHV�

$VVXPLQJ WKDW WUDQVPLWWHUV ZRXOG JHQHUDOO\ EH
VLWHG WR DYRLG SURYLGLQJ PLQLPXP ILHOG��VWUHQJWKV
LQ XUEDQ DUHDV� D QRPLQDO DOORZDQFH RI � G%ZLOO EH
WDNHQ IRU WKLV IDFWRU LQ WKLV DQDO\VLV� �3DUW RI WKLV DO�
ORZDQFH LV DOVR FRQVLGHUHG WR WDNH DFFRXQW RI FR��
FKDQQHO LQWHUIHUHQFH� DVVXPLQJ D &�, UDWLR RI QRW
OHVV WKDQ �� G%��

$GGLQJ WKHVH DOORZDQFHV IRU ORFDO YDULDWLRQ DQG
PDQ��PDGH QRLVH WR WKH YDOXH RI �� G%�N9�P�
OHDGV WR D UHTXLUHG PHGLDQ ILHOG VWUHQJWK RI ��
G%�N9�P�� )URP WKLV ILJXUH LW LV SRVVLEOH� IURP WKH
��� WLPH SURSDJDWLRQ FXUYHV RI5HFRPPHQGDWLRQ
���� WR GHGXFH WKH UHTXLUHGHIIHFWLYH UDGLDWHGSRZ�

HUV SHU VWHUHR SURJUDPPH� DW �� PHWUHV D�J�O IRU D
FDU UDGLR VHUYLFH� $Q DGGLWLRQDO DOORZDQFH ZLOO EH
UHTXLUHG WR HQVXUH DGHTXDWH FRYHUDJH WR SRUWDEOH
UHFHLYHUV LQ GRPHVWLF GZHOOLQJV� $ SURYLVLRQDO
ILJXUH RI � G% LV GLVFXVVHG ODWHU EXW WKLV PXVW EH
YHULILHG E\ DGGLWLRQDO ILHOG WULDOV�

6LQFH WKH (XUHND ��� FRQVRUWLXP KDV GHFLGHG WR
DGRSW D IL[HG '$% EORFN EDQGZLGWK LW ZRXOG EH
SUXGHQW WR VWDUW WKLQNLQJ DERXW XVLQJ WKH SRZHU RU
ILHOG��VWUHQJWK UHTXLUHG SHU '$% EORFN UDWKHU WKDQ
WKDW IRU D VLQJOH SURJUDPPH� 7KLV LV LPSRUWDQW EH�
FDXVH� DV QRWHG HDUOLHU� WKH'$%PXOWLSOH[ LV FRQIL�
JXUDEOH DQG WKH QXPEHU RI SURJUDPPHV FDQ
FKDQJH ZKLOVW WKH EORFN EDQGZLGWK UHPDLQV
FRQVWDQW� 7KH UDWLR RI ���0+] WR ��� N+] LPSOLHV
DQ DGGLWLRQDO � G%� JLYLQJ D ZDQWHG ILHOG��VWUHQJWK
OHYHO RI �� G%�N9�P� IRU YHKLFXODU UHFHSWLRQ RI D
��� 0+] EORFN�

�� 7KH VLQJOH IUHTXHQF\
QHWZRUN �6)1�

���� %DVLF 6)1 SULQFLSOHV

$IXQGDPHQWDO IHDWXUH RI WKH&2)'0V\VWHP� GLV�
FXVVHG LQ 6HFWLRQ �� LV WKH DELOLW\ WR RSHUDWH VDWLV�
IDFWRULO\ LQ DUHDV KDYLQJ KLJK OHYHOV RI PXOWLSDWK
SURSDJDWLRQ� 7KLV LV DFKLHYHG E\ LQFRUSRUDWLQJ D
JXDUG LQWHUYDO LQ WKH WLPH GRPDLQ� 3URYLGHG WKH
ORQJHVW PXOWLSDWK GHOD\ WLPH GRHV QRW H[FHHG WKLV
JXDUG LQWHUYDO WKHQ DOO VLJQDO FRPSRQHQWV UHFHLYHG
DGG FRQVWUXFWLYHO\� HIIHFWLYHO\ RQ D SRZHU VXP
EDVLV� ,I WKH GHOD\ WLPHV LQFUHDVH WR H[FHHG WKH
JXDUG LQWHUYDO WKH FRQVWUXFWLYH HIIHFW RI WKH PXOWL�
SDWK UHIOHFWLRQV LV UHGXFHG DQG WKH LQWHUIHUHQFH HI�
IHFW LQFUHDVHV� 7KH UHODWLRQVKLS EHWZHHQ WKH
FRQVWUXFWLYH DQG LQWHUIHUHQFH VLJQDO SRZHU FRQ�
WULEXWLRQV DV D IXQFWLRQ RI GHOD\ UHODWLYH WR WKH
JXDUG LQWHUYDO LV GLVFXVVHG LQ >�@�

7KH HIIHFW RI WKH LQWHUIHULQJ FRQWULEXWLRQ LV VLPLODU
WR WKDW RI QRLVH� RU RI LQWHUIHUHQFH IURP DQRWKHU
GLJLWDO WUDQVPLVVLRQ FDUU\LQJ GLIIHUHQW SUR�
JUDPPHV� 7KHYDOXH RI SURWHFWLRQ UDWLR UHTXLUHG WR
DYRLG LQWHUIHUHQFH IURP VXFK D VLJQDO ZLOO EH RI WKH
RUGHU RI ��G%DQG WKLV YDOXHZLOO EH DVVXPHG LQ WKH
IROORZLQJ GLVFXVVLRQ�

7KLV �� G% UDWLR RFFXUV LI WKH PXOWLSDWK GHOD\ LV
DERXW ��� [ JXDUG LQWHUYDO� )URP WKH YLHZSRLQW RI
VLJQDO SURFHVVLQJ ZLWKLQ WKH UHFHLYHU� D PXOWLSDWK
VLJQDO LV LQGLVWLQJXLVKDEOH IURP DQRWKHU� VXLWDEO\
V\QFKURQL]HG� WUDQVPLVVLRQ FDUU\LQJ WKH VDPHSUR�
JUDPPHV� 7KHUHIRUH D &2)'0 QHWZRUN HPSOR\�
LQJ D VLQJOH IUHTXHQF\ EORFN FDQ EH HVWDEOLVKHG
ZLWK PXOWLSOH WUDQVPLWWHUV RYHU DQ H[WHQVLYH DUHD
ZLWKRXW PXWXDO LQWHUIHUHQFH �� SURYLGLQJ WKDW WKH
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GHOD\ WLPHV RI DOO VLJQDOV RI VLJQLILFDQW OHYHO GR QRW
JUHDWO\ H[FHHG WKH JXDUG LQWHUYDO� 7KLV LV WKH SULQ�
FLSOH RI WKH VLQJOH IUHTXHQF\ QHWZRUN �6)1��

$V VWDWHG LQ6HFWLRQ� WKH&2)'0V\VWHPKDVEHHQ
GHVLJQHG WR RSHUDWH LQ VHYHUDO PRGHV� 0RGH ,
�JXDUG LQWHUYDO ���NV� FRYHUV WKH QHHGV RI D WHUUHV�
WULDO 6)1 VHUYLFH IRU ODUJH QDWLRQDO RU UHJLRQDO
DUHDV DQG RIIHUV WKH JUHDWHVW VSHFWUXP HIILFLHQF\�
$V WKH VL]H RI HDFK LQGLYLGXDO 6)1 UHGXFHV� �IRU
H[DPSOH� WRSURYLGH UHJLRQDO QHWZRUNVZLWKLQ LQGL�
YLGXDO FRXQWULHV� VR WKH UHTXLUHPHQW IRU VSHFWUXP
LQFUHDVHV� :HZLOO GHDO KHUH SULPDULO\ZLWK QDWLRQ�
DO RU UHJLRQDO VLQJOH IUHTXHQF\ QHWZRUNV� ,Q WKH
VWDUW��XS SKDVH RI '$% VHUYLFHV� D PLQLPXP RI
IRXU IUHTXHQF\ EORFNV ZLOO EH UHTXLUHG LQ RUGHU WR
SHUPLW HYHU\ FRXQWU\ LQ (XURSH WR LQLWLDWH D QDWLRQ�
DO VLQJOH IUHTXHQF\ QHWZRUN� WKLV ZLOO EH GLVFXVVHG
ODWHU�

:LWKLQ D JLYHQ UHJLRQDO RU QDWLRQDO 6)1 FRYHULQJ�
IRU H[DPSOH� %DYDULD RU WKH 8QLWHG .LQJGRP� IUH�
TXHQF\ EORFNV DOORFDWHG WR RWKHU FRXQWULHV FDQ EH
UH��XVHG SURYLGH WKDW DJUHHG SURWHFWLRQ UDWLR VWDQ�
GDUGV DUH UHVSHFWHG� )RU H[DPSOH� LI %DYDULD LV DO�
ORFDWHG EORFN $ WKHQ EORFNV & RU ' FRXOG EH XVHG�
VD\� LQ 0XQLFK RU RWKHU FLWLHV IRU ORFDO FRYHUDJH�

,Q SULQFLSOH� IUHTXHQFLHV XS WR ��� 0+] DUH VXLW�
DEOH IRU 0RGH , '$% 6)1V� KRZHYHU� LQ YLHZ RI
WKH VHYHUH VSHFWUXP FRQJHVWLRQ LQ (XURSH DQ\
EDQG �,� ,, RU ,,,� FRXOG EH FRQVLGHUHG� %DQG ,,, LV
WKH LGHDO VWDUW��XS EDQG ZLWK WKH HYHQWXDO DLP RI
PRYLQJ LQWR %DQG ,,� EXW LQ WKH LQWHULP SHULRG UH�
FHLYHUV VKRXOG DW OHDVW EH FDSDEOH RI FRYHULQJ
%DQGV , WR ,,,�

3URJUDPPH GLVWULEXWLRQ WR D VHULHV RI 6)1 WUDQV�
PLWWHUV LV GLVFXVVHG LQ >�@� 6DWHOOLWH RU WHUUHVWULDO
GLVWULEXWLRQ DUH WZR RSWLRQV� :LWK WKH IRUPHU
PHWKRG D VDWHOOLWH WUDQVSRQGHU FRXOG VXSSO\ WKH
PXOWLSOH[HGSURJUDPPHVGLUHFW WR HDFK WUDQVPLWWHU
VLWH� REYLDWLQJ WKHQHHG IRU WHUUHVWULDO OLQNV WRJHWKHU
ZLWK FRGHUV DQG PRGXODWRUV IRU HDFK VLWH�

7KH FKRLFH RI IHHG DUUDQJHPHQWV LV FRPSOH[ DQG
ZLOO SUREDEO\ EH GHWHUPLQHG E\ WKH VL]H RI WKH QHW�
ZRUN DQG WKH ILQDQFLDO VLWXDWLRQ RI LQGLYLGXDO
EURDGFDVWLQJ RUJDQL]DWLRQV� *HQHUDOO\� WKH ODUJHU
WKH FRYHUDJH DUHD DQG WKH ODUJHU WKH QXPEHU RI
WUDQVPLWWHUV� WKH PRUH HFRQRPLF WKH VDWHOOLWH RS�
WLRQ EHFRPHV� WKH SHQDOW\ LV WKH FRVW RI SURYLGLQJ
D EDFN��XS VDWHOOLWH WR VDIHJXDUG DJDLQVW IDLOXUH RI
WKH PDLQ SURJUDPPH IHHG�

���� 2SWLPLVDWLRQ RI DQ 6)1

7KH PDLQ DGYDQWDJH RI '$% 6)1V LV LQ UHVSHFW WR
WKH XVH RI IUHTXHQF\ VSHFWUXP� EHFDXVH FRYHUDJH
FDQ EH DGDSWHG WR WKH VSHFLDO QHHGV RI WKH EURDG�
FDVWHUV ZLWKRXW UHTXLULQJ DGGLWLRQDO VSHFWUXP�
7KH GHVLJQ RI WKH 6)1V KDV WR VWULNH D EDODQFH EH�
WZHHQ WKH FRYHUDJH UHTXLUHPHQWV �FRUUHVSRQGLQJ�
LGHDOO\� WR ´HYHU\ZKHUH DW DQ\ WLPHµ IRU PRELOH�
SRUWDEOH DQG IL[HG UHFHLYHUV�� DQG WKH FRVW RI EXLOG�
LQJ DQG RSHUDWLQJ WKH QHWZRUN� ,Q DGGLWLRQ� WKH
SRZHU RI WKH WUDQVPLWWHUV ZLOO GHSHQG RQ WKH IUH�
TXHQF\ EDQG XVHG IRU '$%�

)RU D SDUNLQJ EDQG� WR EH XVHG IRU '$% VHUYLFH
VWDUW��XS SHQGLQJ WKH FOHDUDQFH RI FKDQQHOV IRU
PRUH SHUPDQHQW VHUYLFHV �H�J� FKDQQHO �� LQ %DQG
,,,�� FRRUGLQDWLRQ ZLWK FRXQWULHV XVLQJ RWKHU VHU�
YLFHV VXFK DV WHOHYLVLRQ DQGPRELOH LV HVVHQWLDO� $V
D JHQHUDO UXOH� WKH FRRUGLQDWLRQRI QHZ WUDQVPLWWHUV
LVPXFK HDVLHU LI WKH UDGLDWHG SRZHUV DQG WKH HIIHF�
WLYH KHLJKWV DUH ORZ�

7KHRUHWLFDO H[HUFLVHV FDUULHG RXW E\ WKH %%& LQGL�
FDWH WKDW D FORVHO\��VSDFHG QHWZRUN RI ORZ��SRZ�
HUHG WUDQVPLWWHUV LV WKH PRVW HIILFLHQW VROXWLRQ IRU
'$% QHWZRUN SODQQLQJ� DOWKRXJK WKLV PD\ QRW EH
WKH PRVW FRVW��HIIHFWLYH LQ YLHZ RI WKH QXPEHU RI
H[LVWLQJ WUDQVPLVVLRQ VLWHV RZQHG RU UHQWHG E\ WKH
EURDGFDVWHUV�

7KH ILUVW SUDFWLFDO SODQQLQJ H[HUFLVHV VKRZ WKDW
JRRG '$% FRYHUDJH IRU PRELOH UHFHSWLRQ DSSHDUV
WR EH IHDVLEOH ZLWK OHYHOV RI WUDQVPLWWHU SRZHU��
SHU��SURJUDPPHZKLFK DUH ORZ� FRPSDUHG WR9+)�
)0� )RU WKH FRYHUDJH RI ODUJHU FLWLHV VRPH DGGL�
WLRQDO VPDOO WUDQVPLWWHUV ZLOO EH QHHGHG WR
JXDUDQWHH VHUYLFH DORQJ PRVW RI WKH VWUHHWV DQG LQ�
VLGH EXLOGLQJV� ,Q DUHDV ZLWK GHHS YDOOH\V ZKLFK
FDQQRW EH UHDFKHG E\ VLJQDOV IURP WKH PDLQ WUDQV�
PLWWHUV� DGGLWLRQDO ILOO��LQ WUDQVPLWWHUV ZLOO DOVR EH
UHTXLUHG�

)XUWKHU LQYHVWLJDWLYH ILHOG WULDOV ZLWK 6)1V DUH
QHHGHG WR REWDLQ PRUH H[SHULHQFH LQ WKHLU EHKD�
YLRXU� LQ RUGHU WR DGDSW SURSDJDWLRQ PRGHOV WR WKH
QHZ '$% V\VWHP�

���� 2YHUDOO 6)1 VSHFWUXP
UHTXLUHPHQWV

$V GLVFXVVHG SUHYLRXVO\� DQ 6)1 FDQ EH H[WHQGHG
RYHU D VHPL��LQILQLWH DUHD� +RZHYHU DW WKH OLPLW RI
DQ\ VXFKDUHD WKHSURWHFWLRQ UDWLR UHTXLUHGEHWZHHQ
WKLV QHWZRUN DQG DQRWKHU QHWZRUN FDUU\LQJ D GLI�
IHUHQW VHW RI SURJUDPPHV ZLOO EH DERXW �� G%�
&OHDUO\� WKHUHIRUH� LW LV QRW SRVVLEOH WR XVH WKH VDPH
IUHTXHQF\ EORFN IRU GLIIHUHQW SURJUDPPHV LQ FRQ�
WLJXRXV DUHDV� QHYHUWKHOHVV� LI WKH WUDQVPLWWHU SRZ�
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HUV DUH UHGXFHG FORVH WR WKH SHULSKHU\ RI DQ DUHD�
WKH ZLGWK RI WKH ]RQH ZLWKLQ ZKLFK IUHTXHQF\
EORFN UH��XVH LV QRW SRVVLEOH ZLOO DOVR EH UHGXFHG�

7KH QXPEHU RI IUHTXHQF\ EORFNV UHTXLUHG WR SUR�
GXFH FRPSOHWH FRYHUDJHV RI 6)1V LV GHSHQGHQW
XSRQ WKH VL]H RI WKH DUHD WR EH FRYHUHG E\ HDFK QHW�
ZRUN� 2EYLRXVO\ WKH IUHTXHQF\ EORFN XVHG LQ DQ\
RQH FRXQWU\ FRXOG EH UH��XVHG� IRU GLIIHUHQW SUR�
JUDPPHV� RYHU WKH PDMRU SDUW RI RWKHU FRXQWULHV�
:LWK D UHTXLUHPHQW RI D VLQJOH IUHTXHQF\ EORFN IRU
LQGLYLGXDO FRXQWULHV� D WRWDO RI WKUHH IUHTXHQF\
EORFNV PLJKW VXIILFH LQ PDQ\ FDVHV� +RZHYHU H[�
DPSOHV FDQ EH LGHQWLILHGZKHUH WKLVZRXOG EH LQDG�
HTXDWH� 2QH VXFK DUHD ZLWKLQ (XURSH LV WKDW RI
/X[HPERXUJ� 7KLV FRXQWU\ KDV ERUGHUV ZLWK WKUHH
RWKHUV �)UDQFH� %HOJLXP DQG *HUPDQ\�� DOO RI
ZKLFK KDYH ERUGHUV ZLWK HDFK RWKHU� 7R FDWHU IRU
VXFK FLUFXPVWDQFHV D PLQLPXP RI IRXU IUHTXHQF\
EORFNVZRXOG EH UHTXLUHG� $V WKH GLIIHUHQFH LQ VL]H
RI HDFK LQGLYLGXDO 6)1 LQFUHDVHV� ZLWK D FRUUH�
VSRQGLQJ UHGXFWLRQ LQ VSDWLDO UHJXODULW\� �H�J� WR
SURYLGH UHJLRQDO QHWZRUNVZLWKLQ LQGLYLGXDO FRXQ�
WULHV� VR WKH UHTXLUHPHQW IRU VSHFWUXP LQFUHDVHV�
,Q WKH OLPLW� WKH QXPEHU RI IUHTXHQF\ EORFNV DS�
SURDFKHV WKDW UHTXLUHG IRU FRQYHQWLRQDO SODQQLQJ�
ZLWK HDFK WUDQVPLWWHU FDUU\LQJ D GLIIHUHQW SUR�
JUDPPH VHW� EXW LQ SUDFWLFH LW VHHPV OLNHO\ WKDW
DERXW HLJKW EORFNV ZRXOG SURYLGH D JRRG GHDO RI
IOH[LELOLW\ LQ SODQQLQJ�

�� 3UDFWLFDO SODQQLQJ
H[DPSOHV

��� � 7KH %DYDULDQ H[SHULHQFH

,Q FRPPRQZLWK YDULRXV RWKHU RUJDQL]DWLRQVZLWK�
LQ (XURSH WKH %D\HULVFKHU 5XQGIXQN �%5� KDV GH�
YHORSHG D FRPSXWHU��DLGHG SODQQLQJ V\VWHP IRU
EURDGFDVW FRYHUDJH SUHGLFWLRQV� 2YHU WKH ODVW WZR
\HDUV D V\VWHP NQRZQ DV &$76 �FRPSXWHU DLGHG
WUDQVPLWWHU VLPXODWLRQ� ZLWK GDWD EDVHV RI WHUUDLQ
KHLJKW� EXLOGLQJV GLVWULEXWLRQ� WUHHV DQGSRSXODWLRQ
GHQVLW\ KDV EHHQGHYHORSHG �VHH)LJ� ��� 7KHPD[L�
PXPGDWD EDVH UHVROXWLRQ LV ���[ ���PHWUHV� 8WL�
OLVLQJ WKHVH GDWD EDVHV LQ FRQMXQFWLRQZLWK DZRUN��
VWDWLRQ LW LV SRVVLEOH WR SHUIRUP ZDQWHG ILHOG
VWUHQJWK RU LQWHUIHUHQFH SUHGLFWLRQV IRU DQ\ VLWH
WDNLQJ LQWR DFFRXQW WKH UHOHYDQW SURWHFWLRQ UDWLRV�
3UHGLFWLRQV DUH ILUVW PDGH IRU WUDQVPLWWHU H�U�S�V RI
� N:DQG DUH WKHQ FRUUHFWHG IRU WKH UHTXLUHG SRZHU
DQG DQWHQQDSDWWHUQ� ,I WKH QHWZRUN FRPSULVHV VHY�
HUDO WUDQVPLWWHUV� PDWUL[ FDOFXODWLRQV DUH PDGH LQ
D JLYHQ VHUYLFH DUHD IRU DOO FRQWULEXWLQJ WUDQVPLW�
WHUV� &$76 RIIHUV WKH VHUYLFH SODQQHU D QXPEHU RI
RSWLRQV LQFOXGLQJ SUHGLFWLRQV RYHU D UDQJH RI IUH�
TXHQFLHV XVLQJ GLIIHUHQW SURSDJDWLRQ PRGHOV�

������ '$% DVSHFWV

7KH&$76SUHGLFWLRQPRGHO LV EHLQJDGDSWHG WR WKH
VSHFLDO QHHGV RI '$% SODQQLQJ� 7KH PDLQ GLIIHU�
HQFHV� FRPSDUHG WR WKH SODQQLQJ RI FRQYHQWLRQDO
EURDGFDVWLQJ VHUYLFHV� DUH LQ WKH VLQJOH IUHTXHQF\
QHWZRUN FRQFHSW �6)1�� 7KLV UHTXLUHV D JUHDWHU
SHUFHQWDJH RI ORFDWLRQ FRYHUDJH� XVHV D ORZHU UH�
FHLYLQJ DQWHQQD KHLJKW� VXIIHUV ORVV RI VHUYLFH DW D
FHUWDLQ &�, UDWLR DQG KDV D GLIIHUHQW ORFDWLRQ YDULD�
WLRQ IDFWRU GXH WR WKH FRQVWUXFWLYH DGGLWLYH HIIHFW RI
WKH PXOWLSOH ZLGHEDQG WUDQVPLVVLRQV LQ WKH 6)1�
,W LV LQWHQGHG WR DGDSW WKH &$76 SUHGLFWLRQ PRGHO
LQ DQ LWHUDWLYH SURFHVV� PDNLQJ XVH RI WKH UHVXOWV RI
WKH ILHOG WULDOV WR SHUIHFW WKH V\VWHP�

������ 3UHOLPLQDU\ PRGHO IRU WKH
SUHGLFWLRQ RI WKH '$% FRYHUDJH

D� &DOFXODWLRQ RI WKH ILHOG��VWUHQJWK

7KH FRYHUDJH LV FDOFXODWHG IRU D JLYHQ DUHDZLWK WKH
&$76 VRIWZDUH WRRO DQG D WHUUDLQ GDWD EDVH ZLWK D
EDVLF UHVROXWLRQ ��� [ ��� P� 7KH SDWK SURILOH LV
FDOFXODWHG WR HDFK ´SL[HOµ� IRU D UHFHLYLQJ DQWHQQD
KHLJKW RI � P� 7ZR FDVHV DUH FRQVLGHUHG�

L� ,I WKH ILUVW IUHVQHO ]RQH LV IUHH RI REVWDFOHV� WKH
ILHOG��VWUHQJWK LV FDOFXODWHG LQ DFFRUGDQFH ZLWK
&&,55HFRPPHQGDWLRQ ������ ZLWK WKHPRGLILFD�
WLRQ WKDW WKH DFWXDO HIIHFWLYH KHLJKW LV FDOFXODWHG IRU
HDFK SL[HO� 7KH PLQLPXP ILHOG��VWUHQJWK GHULYHG
LQ 6HFWLRQ ���� LV WDNHQ�

LL� )RU SDWKV LQ ZKLFK WKH ILUVW IUHVQHO ]RQH LV GLV�
WXUEHG� GLIIUDFWLRQ DW WKH WKUHH PDLQ NQLIH HGJHV LV
FDOFXODWHG LQ DFFRUGDQFH ZLWK WKH 'H\JRXW PRGHO
>��@�

7KH IUHH��VSDFH ILHOG��VWUHQJWK LV UHGXFHG E\ WKH
ORVVHV GHWHUPLQHG IURP &&,5 5HSRUW ������ IRU
WKH WKUHH NQLIH HGJHV� ,Q DGGLWLRQ� D GLVWDQFH��
GHSHQGDQW ORVV LV DSSOLHG� WRJHWKHU ZLWK D FRUUHF�
WLRQ IRU ��� ORFDWLRQV�

E� &RYHUDJH RI WKH VLQJOH IUHTXHQF\ QHWZRUN

7KH FRYHUDJH RI D '$% 6)1 LV FDOFXODWHG E\ DG�
GLQJ WKH VLJQDOV FRPLQJ IURP WKH GLIIHUHQW WUDQV�
PLWWHUV LQ WKH QHWZRUN� $V D ILUVW VWHS WKH SRZHU
VXPPHWKRG �360� FDQ EH XVHG� VLQFH WKH'$% UH�
FHLYHU PDNHV XVH RI DOO VLJQDOV LQVLGH WKH JXDUG LQ�
WHUYDO�

,I WKH '$% WUDQVPLWWHU QHWZRUN LV ZHOO GHVLJQHG�
LW FDQ EH DVVXPHG WKDW RQO\ D IHZ ORFDWLRQV ZLOO H[�
LVW ZKHUH WKH SDWK GLIIHUHQFH RI WKH VLJQDOV IURP
GLIIHUHQW WUDQVPLWWHU VLWHV LV JUHDWHU WKDQ� VD\� ��
NP DQG D VLJQDO IDOOLQJ RXWVLGH WKH JXDUG LQWHUYDO
KDV DKLJKHU ILHOG��VWUHQJWK WKDQ WKRVHZLWKLQ WKH LQ�
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LQFOXGLQJ PXOWLSDWK

3L[HO GDWD

7RSRJUDSK\
%XLOGLQJV
7UHHV

3RSXODWLRQ

3URSDJDWLRQ PRGHO
IRU SDWK FDOFXODWLRQV

3L[HO GDWD
RI VFDQQHG PDS

9LVXDO
SUHVHQWDWLRQ

3L[HO GDWD

7RSRJUDSK\

%XLOGLQJV
7UHHV

1RUPDOL]HG
ILHOG��VWUHQJWK

PDWUL[

)LHOG��VWUHQJWK
FDOFXODWLRQ

&KDQJH RI
SL[HO VL]H

7UDQVPLWWHU
GDWD

)LHOG��VWUHQJWK PDWUL[ Q

,QWHUIHULQJ
WUDQVPLWWHU

1XPEHU RI
WUDQVPLWWHUV

VHUYLQJ WKH SL[HO

3URSDJDWLRQ
PRGHO

3DUDPHWHUV UHTXLULQJ IXUWKHU
LQYHVWLJDWLRQ IRU '$% VHUYLFH SODQQLQJ

WHUYDO� 7KH SHUIRUPDQFH RI WKH UHFHLYHU LV FULWLFDO
LQ WKLV UHVSHFW� VLQFH LW PXVW EH DEOH WR VKLIW LWV FDS�
WXUH ZLQGRZ WR WKH VWURQJHVW '$% VLJQDO DUULYLQJ
ZLWKLQ WKH JXDUG LQWHUYDO� )XUWKHUZRUN LV UHTXLUHG
RQ WKLV WRSLF� WKH UHVXOWV RI ZKLFKZLOO EH WDNHQ LQWR
DFFRXQW ZKHQ UHILQLQJ WKH SUHGLFWLRQ PRGHO�

������ )LUVW UHVXOWV RI '$% FRYHUDJH
SUHGLFWLRQ IRU %DYDULD

$ QHWZRUN IRU D QHZ VHUYLFH VXFK DV '$% FDQ EH
GHVLJQHG LQ GLIIHUHQW ZD\V� $W WKH PRPHQW WKHUH
LV OLWWOH SUDFWLFDO LQIRUPDWLRQ RQ SODQQLQJ '$%
6)1VDQG WKLVPDNHV LW GLIILFXOW WR FKRRVH WKH WUDQV�
PLVVLRQSDUDPHWHUV� 0RUH ILHOGZRUNDQGSODQQLQJ

H[HUFLVHV DUH QHHGHG LQ RUGHU WR VWXG\ WKH LPSDFW RI
WKH GLIIHUHQW YDULDEOHV RQ FRYHUDJH DQG WR FRPSDUH
SUHGLFWLRQV ZLWK PHDVXUHPHQWV�

$VVXSWLRQV PDGH LQ WKH %DYDULDQ SODQQLQJ H[HU�
FLVHV ZHUH DV IROORZV�

�� %ORFN EDQGZLGWK
�� RU � SURJUDPPHV�� ��� 0+]

�� )UHTXHQF\� ��� 0+]�

�� 5HTXLUHG FRYHUDJH� ��� ORFDWLRQV

�� $QWHQQD KHLJKW� ��� RI H[LVWLQJ
PDVW KHLJKWV

)LJ� �
&RPSXWHU��DLGHG

WUDQVPLWWHU VLPXODWLRQ
�&$76� V\VWHP XVHG
E\ WKH %D\HULVFKHU

5XQGIXQN IRU VHUYLFH
SODQQLQJ�
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�� 7R DOORZ EORFN UH��XVH� WUDQVPLWWLQJ DQWHQQDV
FORVH WR VHUYLFH DUHD ERXQGDULHV DUH GLUHFWLRQDO�
ZLWK D PD[LPXP IURQW��WR��EDFN UDWLR RI �� G%�

�� 1R DFFRXQW LV WDNHQ RI LQWHUIHUHQFH WR RU IURP
WHOHYLVLRQ�PRELOH VHUYLFHV RURWKHU'$%VHUYLFHV�

�� 7KH H�U�S� JLYHQ LV IRU D EORFN��EDQGZLWK RI
���0+]�

7KUHH GLIIHUHQW QHWZRUN FRQILJXUDWLRQV KDYH EHHQ
VWXGLHG� DOOPDNLQJXVHRI H[LVWLQJ WUDQVPLWWLQJ VWD�
WLRQV RSHUDWHG E\ WKH %D\HULVFKHU 5XQGIXQN DQG
WKH 'HXWVFKH %XQGHVSRVW��7HOHNRP�

D� 6)1 XVLQJ WKH 9+)�)0 WUDQVPLWWHU VLWHV RI WKH
%D\HULVFKHU 5XQGIXQN �%5�

,Q D ILUVW DSSURDFK �1HWZRUN �� DOO H[LVWLQJ WUDQV�
PLWWHU VLWHV RI WKH 9+)��)0 QHWZRUN RI WKH %D\HU�
LVFKH 5XQGIXQN ZHUH WDNHQ DV WUDQVPLWWHU VLWHV IRU
D'$%6)1IRU%DYDULD� 7KHH�U�S� IRU WKH ���0+]
'$% EORFN ZDV DV IROORZV�

�� �� WUDQVPLWWHUV ZLWK H�U�S�V RI ��� WR ��� N:
�� � WUDQVPLWWHUV ZLWK DQ H�U�S�V RI ���� WR ���� N:

7KH UHVXOWV IRU WKH FRYHUDJH SUHGLFWLRQ ZLWK WKLV
6)1 XVLQJ WKH WHUUDLQ GDWD EDVH DQG WKH SURSRJD�
WLRQ PRGHO GHVFULEHG DERYH DUH VKRZQ LQ )LJ� ��
7KH FRORXUHG DUHDV �UHG� JUHHQ� EOXH DQG \HOORZ�
VKRZ WKRVH SL[HOV ZLWK D ILHOG��VWUHQJWK DERYH WKH
PLQLPXP YDOXH JLYHQ LQ 6HFWLRQ �� 7KH GLIIHUHQW
FRORXUV LQGLFDWH WKH QXPEHU RI WUDQVPLWWHUV ZKLFK
DUH H[SHFWHG WR VHUYH WKH SL[HO �UHG  �� JUHHQ  ��
EOXH  � DQG \HOORZ  ���

,Q )LJ� �� WKH DGGLWLRQ RI WKH VLJQDOV �360� IURP
WKH GLIIHUHQW WUDQVPLWWHUV KDV EHHQ WDNHQ LQWR DF�
FRXQW�ZLWK WKH HIIHFW WKDW VRPHRI WKH SL[HOV VKRZQ
DV EHLQJ EHORZ WKH PLQLPXP ILHOG��VWUHQJWK LQ
)LJ� � QRZ DFKLHYH WKH PLQLPXP UHTXLUHG OHYHO�

E� 6)1 ZLWK WUDQVPLWWHU VLWHV RI WKH %5 DQG WKH
'%3��7HOHNRP

,Q )LJ� � LW FDQ EH VHHQ WKDW WKHUH DUH VWLOO D QXPEHU
RI DUHDV �VKDGHG JUH\� LQVLGH %DYDULD ZKLFK ZLOO
QRW EH VHUYHG E\ '$% LQ PRELOH UHFHSWLRQ FRQGL�
WLRQV ZKHUH WKH UHTXLUHG SHUFHQWDJH ORFDWLRQ FRY�
HUDJH KDV WR EH RI WKH RUGHU RI ����

$ VHFRQG QHWZRUNZDV GHVLJQHGXVLQJ� LQ DGGLWLRQ�
VRPH RI WKH H[LVWLQJ PDLQ WUDQVPLWWHU VLWHV RI WKH
'%3��7HOHNRP� 7KLV PL[HG QHWZRUN ��� %5 VLWHV
DQG�'%3��7VLWHV�� UHIHUUHG WR DV1HWZRUN�� FRP�
SULVHV�

�� �� WUDQVPLWWHUV ZLWK H�U�S�V RI ��� WR ��� N:
�� �� WUDQVPLWWHUV ZLWK H�U�S�V RI ���� WR ���� N:�

,W FDQ EH VHHQ FOHDUO\ IURP )LJV � DQG � WKDW WKLV
QHWZRUNZLOO JLYHPXFKEHWWHU FRYHUDJH� 7KH ORFD�
WLRQ SUREDELOLW\ IRU WKH FRYHUDJH ZLOO EH JUHDWHU
WKDQ IRU 1HWZRUN �� RZLQJ WR WKH IDFW WKDW WKHUH DUH
PRUH SL[HOVZLWK UHFHSWLRQ IURPPXOWLSOH WUDQVPLW�
WHUV RI WKH 6)1� VKRZQ LQ JUHHQ DQG EOXH LQ )LJ� ��

F� 0RGLILHG 6)1 ZLWK %5 VLWHV EXW KLJK��SRZHU
WUDQVPLWWHUV

,Q D VHFRQG DSSURDFK 1HWZRUN �� XVLQJ WKH %5
WUDQVPLWWHU VLWHV RQO\� ZDVPRGLILHG WR LQFUHDVH WKH
WUDQVPLWWHU SRZHUV E\ VRPH �� G% DV VKRZQEHORZ
�1HWZRUN ���

�� �� WUDQVPLWWHUV ZLWK H�U�S�V RI ��� WR ���� N:
�� � WUDQVPLWWHUV ZLWK H�U�S�V RI ��� WR ��� N:
�� � WUDQVPLWWHUV ZLWK H�U�S�V EHORZ ��� N:�

7KLV FKDQJH UHVXOWHG LQ JUHDWHU DPRXQWV RI RYHU�
ODSSLQJ FRYHUDJH� DV VHHQ LQ )LJ� �� 7KH HIIHFW RI
SRZHU DGGLWLRQ LQ WKHVH DUHDV LV QRW VKRZQ LQ WKLV
FDVH VLQFH WKH GLIIHUHQFHV DUH QRW VLJQLILFDQW
FRPSDUHG WR )LJ� � H[FHSW WKDW VRPH DUHDV RXWVLGH
%DYDULD UHFHLYH JUHDWHU FRYHUDJH� ,W KDV WR EH
VWUHVVHG WKDW WKH XVH RI SRZHUV RI WKH RUGHU RI ��
N: VHHPV WR EH YHU\ XQOLNHO\ LQ WKH FKDQQHO ��
SDUNLQJ EDQG EHFDXVH RI OLNHO\ GLIILFXOWLHV LQ FRRU�
GLQDWLRQ ZLWK WHOHYLVLRQ DQG RWKHU VHUYLFHV� +RZ�
HYHU� IRU '$% VHUYLFHV LQ %DQG ,, WKHVH SRZHU OHY�
HOV VKRXOG EH SRVVLEOH�

������ 6WDWLVWLFDO FRPSDULVRQV DQG
PDUJLQV

$TXDQWLWLYH FRPSDULVRQ RI WKH WKUHH QHWZRUNV KDV
EHHQ PDGH E\ FDOFXODWLQJ WKH WRWDO FRYHUDJH DUHD
XVLQJ WKHSRZHU VXPPHWKRG �360� WR VXPDOO FRQ�
WULEXWLQJ VLJQDOV� L�H� WKH JUHHQ� EOXH DQG \HOORZ
SL[HOV RI )LJV �� � DQG �� 7KH UHVXOWV DUH LQGLFDWHG
LQ 7DEOH �D� ZKLFK JLYHV WKH WRWDO FRYHUDJH DUHD
DQG SHUFHQWDJH FRYHUHG� UHODWLYH WR WKH UHVXOWV IRU
WKH ����N: VLWXDWLRQ RI 1HWZRUN � ZKLFK FRYHUV
VRPH ����� NP�� )LJXUHV ZLWKRXW WKH XVH RI WKH
SRZHU VXPPHWKRG DUH DOVR JLYHQ� %\ DSSO\LQJ WKH
360 DQ DSSDUHQW FRYHUDJH JDLQ EHWZHHQ �� DQG
��� LV REWDLQHG� :LWK WKH JUHDWHU RYHUODS �SL[HOV
VHUYHG E\ PXOWLSOH WUDQVPLWWHUV�� 1HWZRUN � ZLOO
SURYLGH JUHDWHU SHUFHQWDJH ORFDWLRQ FRYHUDJH DQG
KHQFH D EHWWHU VHUYLFH WR PRELOH DQG SRUWDEOH UH�
FHLYHUV�

,Q WKH SODQQLQJ H[DPSOHV VKRZQ VR IDU� QR DFFRXQW
KDV EHHQ WDNHQ RI WKH IDFW WKDW WKH IUHTXHQF\ EORFN
UH��XVH IDFWRU LV KLJKHU LI QHWZRUNV DUHSODQQHGZLWK
D PDUJLQ DOORZDQFH IRU LQWHUIHUHQFH IURP RWKHU
'$%QHWZRUNV� 7KH HIIHFW RI DQ LQWHUIHUHQFHPDU�
JLQ RI �� G%� ZKLFK LQFUHDVHV WKH PLQLPXP UH�
TXLUHG ILHOG��VWUHQJWK� FDQ EH VHHQ LQ 7DEOH �E��
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Fig 5
CLICK  inside the red rectangle below to download a JPEG image file of this map.
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fig. 7
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6LPLODU VWDWLVWLFDO FDOFXODWLRQV ZHUH SHUIRUPHG DV
DERYHDQG WKH UHVXOWV DUHJLYHQ LQ7DEOH �E� 7KHDS�
SOLFDWLRQ RI WKH 360 QRZ JLYHV DQ DSSDUHQW JDLQ
RI EHWZHHQ ��� DQG ���� ZKLOVW WKH FRYHUDJH RI
1HWZRUN � GURSV WR ����

2QO\ 1HWZRUN � KDV D ODUJH HQRXJKPDUJLQ WR JLYH
DFFHSWDEOH UHVXOWV XQGHU WKHVH ZRUVW FDVH FRQGL�
WLRQV� ZKHUH D JHQHUDO PDUJLQ IRU LQWHUIHUHQFH ZDV

)LJ� ��
'$% VLQJOH IUHTXHQF\ QHWZRUN IRU WKH
VRXWKHUQ 8QLWHG .LQJGRP

D�
3URWHFWLRQ PDUJLQV FDOFXODWHG XVLQJ WKH
SUHGLFWLRQ PRGHO RI &&,5 5HFRPPHQGDWLRQ ���

E�
3URWHFWLRQ PDUJLQV EDVHG RQ WKH %%& SUHGLFWLRQ
PRGHO XVLQJ D WHUUDLQ GDWD EDVH�

&RORXUV LQGLFDWH WKH SURWHFWLRQ PDUJLQ�
EOXH  ��� G%� UHG �� WR �� G%
JUHHQ �� WR �� G% \HOORZ � ��G%

LQWURGXFHG� ,Q UHDOLW\ WKH FRYHUDJH ZLOO OLH LQ EH�
WZHHQ WKH WZR FDVHV FRPSDUHG LQ 7DEOH �� 7KH LQ�
WHUIHUHQFH IURP RWKHU '$% QHWZRUNV GHSHQGV
DPRQJVW RWKHUWKLQJV RQ WKH JHRJUDSKLFDO VHSDUD�
WLRQ RI WKH WUDQVPLWWHUV� WKHLU H�U�S�·V DQG WKH OHYHO
RI WKH XQZDQWHG VLJQDOV DV ZHOO DV WKHLU VWDWLVWLFDO
GLVWULEXWLRQ LQ ORFDWLRQ DQG WLPH� $V VKRZQ LQ)LJ�
� WKLV QHHGV WR EH LQYHVWLJDWHG IXUWKHU�

���� 7KH 8QLWHG .LQJGRP
H[SHULHQFH

7R DVVHVV DSSOLFDELOLW\ RI WKH 6)1 WHFKQLTXH LQ
SUDFWLFDO FDVHV� SUHGLFWLRQV KDYH DOVR EHHQ FDUULHG
RXW E\ WKH %%& IRU D QHWZRUN LQWHQGHG WR SURYLGH
QDWLRQDO FRYHUDJH ZLWKLQ WKH 8QLWHG .LQJGRP�
7KHPHWKRGXVHGZDVYHU\ VLPLODU WR WKDW GHVFULEHG
LQ 6HFWLRQ ����� H[FHSW WKDW WKH SL[HO VL]H ZDV
� NP�� 7KH IROORZLQJ DVVXPSWLRQV ZHUH PDGH�

�� 7UDQVPLWWHUV DUH FR��VLWHG ZLWK DOO PDLQ VWDWLRQV
RI WKH 8+) WHOHYLVLRQ QHWZRUN�

�� 7UDQVPLWWLQJ DQWHQQDV DUH D IHZ PHWUHV EHORZ
WKH 8+) WHOHYLVLRQ DQWHQQD� RU D VLPLODU GLV�

7DEOH �
&RPSDULVRQ RI WKH

WKUHH 6)1 QHWZRUNV
LQYHVWLJDWHG E\ %5

360  SRZHU VXP PHWKRG

$UHD RI %DYDULD  ����� NP�


 5HIHUHQFH DUHD ����� .P�

D� ZLWKRXW
LQWHUIHUHQFH PDUJLQ

E� ZLWK LQWHUIHUHQFH
PDUJLQ RI �� G%
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WDQFHEHORZ WKH ORZHVWEURDGFDVW DQWHQQDZKHUH
WKH VLWH LV VKDUHG E\ RWKHU EURDGFDVW VHUYLFHV�

�� $OO WKHVH VWDWLRQV DUH DVVXPHG WR KDYH UDGLDWLRQ
SDWWHUQV VLPLODU WR WKRVH IRU 8+) WHOHYLVLRQ DQG
D PD[LPXP H�U�S� RI � N: SHU VWHUHR SUR�
JUDPPH�

�� :DQWHG ILHOG VWUHQJWKV DUH EDVHG RQ ��� WLPH
FRQGLWLRQV DQG LQWHUIHUHQFH RQ �� RI WLPH�

7KH ILUVW DVVHVVPHQW ZDV FDUULHG RXW XVLQJ WKH
SURSDJDWLRQ PRGHO RI &&,5 5HFRPPHQGDWLRQ
���� $IWHU WKH FRYHUDJH DFKLHYHG ERWK LQ WHUPV RI
ILHOG��VWUHQJWK DQGSURWHFWLRQPDUJLQV KDG EHHQ DV�
VHVVHG� VRPHDGGLWLRQDO UHOD\V RI ���:H�U�S�ZHUH
LQFOXGHG DQG WKH SRZHUV RI D IHZ RI WKH RULJLQDO
VWDWLRQVZKLFK FDXVHG ODUJH RYHUODSVZHUH UHGXFHG
WR ��� :�

$ERXW ��� VWDWLRQV LQ DOO KDYH EHHQ FRQVLGHUHG VR
IDU� 1R SDUWLFXODU DWWHPSW ZDV PDGH WR HQVXUH
FRPSOHWH FRYHUDJH LQ WKHPRXQWDLQRXV DQG VSDUVH�
O\��SRSXODWHG DUHDV RI 6FRWODQG �QRW VKRZQ� DQG
FHQWUDO :DOHV� IRU ZKLFK D PXFK PRUH��GHWDLOHG
VWXG\ LV UHTXLUHG� 7KH UHVXOW RI WKLV DQDO\VLV� XVLQJ
WKH SURSDJDWLRQ PRGHO RI &&,55HFRPPHQGDWLRQ
��� LV LQGLFDWHG LQ )LJ� ��D� ZKLFK VKRZV WKH UH�
VXOWLQJSURWHFWLRQPDUJLQ� $FRUUHVSRQGLQJSORW RI
ILHOG��VWUHQJWK FRQWRXUV� EDVHG RQ DSSURSULDWH � G%
EDQGLQJ OHYHOV� LV DOPRVW LGHQWLFDO� ,Q RWKHUZRUGV�
WKH FRYHUDJH GHWHUPLQHG E\ SURWHFWLRQ PDUJLQV
FRUUHVSRQGV FORVHO\ WR WKDW GHWHUPLQHG E\ ILHOG��
VWUHQJWK� IRU WKH SRZHU FKRVHQ� 7KLV ZRXOG VHHP
WR EH D GHVLUDEOH UHTXLVLWH IRU HIILFLHQW SODQQLQJ�

5HVXOWV RI D VHFRQG VWXG\ XVLQJ D PRUH��GHWDLOHG
SURSDJDWLRQ PRGHO EDVHG RQ WHUUDLQ LQIRUPDWLRQ
DUH VKRZQ LQ)LJ� ��E�� +HUH LW FDQ EH VHHQ WKDW WKH
SURWHFWLRQ PDUJLQ GLVWULEXWLRQ LV GLIIHUHQW WR WKDW
JLYHQ LQ )LJ� ��D�ZKLFK ZDV FDOFXODWHG XVLQJ WKH
VWDWLVWLFDO PHWKRG RI 5HFRPPHQGDWLRQ ���� 7KLV
LV D FRQVHTXHQFH RI WDNLQJ DFFRXQW RI WHUUDLQ YDULD�
WLRQV QHDU WKH UHFHLYLQJ ORFDWLRQ� ZKLFK UHVXOWV LQ
D PXFK JUHDWHU YDULDWLRQ DQG D KLJKHU SUREDELOLW\
WKDW WKH OHYHOV RI LQGLYLGXDO VLJQDO FRQWULEXWLRQV
ZLOO QRW EH LQYHUVHO\ UHODWHG WR SDWK OHQJWK� �1RWH�
LQ WKH SUHGLFWLRQ LW LV DVVXPHG WKDW WKH UHIHUHQFH
WUDQVPLWWHU DW DQ\ ORFDWLRQ LV WKH RQH ZKLFK SUR�
GXFHV WKH KLJKHVW ILHOG��VWUHQJWK�� 7KH DGGLWLYH
FRQWULEXWLRQ RI UHIOHFWHG VLJQDOV� ZKLFK FDQQRW EH
WDNHQ LQWR DFFRXQWZLWK DQ\ FHUWDLQW\ XVLQJ FXUUHQW
SUHGLFWLRQ PHWKRGV� PD\ UHGXFH WKLV ORFDO YDULD�
WLRQ LQ PDUJLQ� 7KH HIIHFWLYH UDGLDWHG SRZHUV
TXRWHG ZHUH IRU PRELOH FRYHUDJH DQG D VLQJOH VWH�
UHR SURJUDPPH� LI WKH VHUYLFH LV WR EH DYDLODEOH LQ
EXLOGLQJV� RQ SRUWDEOH UHFHLYHUV� WKHQ DGGLWLRQDO
SRZHU ZLOO EH UHTXLUHG� 3URYLVLRQDO UHVXOWV IURP
PHDVXUHPHQWV LQ /RQGRQ JLYH D ILJXUH RI � G% DQG

WKLV ZLOO EH DVVXPHG XQWLO PRUH UHOLDEOH LQIRUPD�
WLRQ EHFRPHV DYDLODEOH� )XWXUH %%& SUHGLFWLRQV
ZLOO EH PDGH XVLQJ WKH ILHOG��VWUHQJWKV DSSOLFDEOH
WR WKH WRWDO ���0+]EDQGZLGWK QRZDGRSWHGE\ WKH
(XUHND ��� FRQVRUWLXP�

$QXQSXEOLVKHG WKHRUHWLFDO VWXG\ FDUULHG RXW LQ WKH
%%&FRQFHUQLQJ DQ 6)1EDVHG RQ D ODWWLFH RI HTXL�
ODWHUDO WULDQJOHV VKRZHG WKDW WKH PRVW HIILFLHQW
PHWKRG RI REWDLQLQJ FRYHUDJH LV D QHWZRUN RI
FORVHO\��VSDFHG �DSSUR[LPDWHO\ �� NP� ORZ��
SRZHUHG WUDQVPLWWHUV� 7KLV VWXG\ GLG QRW� KRZHY�
HU� UXOH RXW WKH XVH RI H[LVWLQJ WHOHYLVLRQ VWDWLRQ
VLWHV�

�� )XWXUH RXWORRN

:LWKLQ WKH 8QLWHG .LQJGRP DQG %DYDULD� YDULRXV
H[SHULPHQWV DUH EHLQJ XQGHUWDNHQ ZLWK D YLHZ WR
GHILQLQJ DFFXUDWHO\ WKH SODQQLQJ SDUDPHWHUV UH�
TXLUHG IRU DQ HIILFLHQW GLJLWDO DXGLR EURDGFDVWLQJ
QHWZRUN� $V VKRZQ LQ 6HFWLRQ � SODQQLQJ KDV
VWDUWHG XVLQJ ERWK WHUUDLQ��EDVHG DQG VWDWLVWLFDO
PHWKRGV RI SUHGLFWLRQ� 7KLV ZRUN ZLOO FRQWLQXH
DQGZLOO EH VXSSOHPHQWHGE\ DGGLWLRQDO ILHOGZRUN�

:RUN KDV DOVR VWDUWHG RQ ORZ��SRZHUHG %DQG ,,,
6)1V LQ ERWK FRXQWULHV� LQ /RQGRQ DQG 0XQLFK�

7KHVH 6)1 HYDOXDWLRQV DUH EHLQJ XVHG WR WHVW FRP�
SXWHULVHG GDWD��ORJJLQJPHDVXULQJ HTXLSPHQWZLWK
D YLHZ WR DXWRPDWLQJ ILHOG��VWUHQJWK DQG ELW��HUURU
UDWH PHDVXUHPHQWV IRU IXWXUH XVH GXULQJ FRYHUDJH
VXUYH\V� ,Q DGGLWLRQ� KLJK��SRZHU WHVWV ZLWK 6)1V
LQ %DQG , DQG FKDQQHO �� DUH VFKHGXOHG IRU ���� LQ
%DYDULD� %HUOLQ DQG WKH 5KLQH YDOOH\ DUHD ZKHUH
WUDQVPLWWHUV ZLOO EH VLWHG LQ 6ZLW]HUODQG� )UDQFH
DQG *HUPDQ\� 7KLUG��JHQHUDWLRQ '$% KDUGZDUH
ZLWK D EDQGZLGWK RI ��� 0+] ZLOO EH XVHG DQG WKH
SURJUDPPH VRXUFH ZLOO EH WKH ����� *+] WUDQV�
SRQGHU RQ WKH .RSHUQLFXV VDWHOOLWH�

,Q WKH %%&� WKH VLQJOH IUHTXHQF\ QHWZRUN WUDQV�
PLWWHUV DUH EHLQJ XVHG WR HYDOXDWH EXLOGLQJ ORVVHV�
7KLV GDWD LV QHFHVVDU\ LQ RUGHU WR VSHFLI\ IXOO\ WKH
UHTXLUHG WUDQVPLWWHU SRZHUV VR WKDW SRUWDEOH UH�
FHLYHUV LQ EXLOGLQJV FDQ EH DGHTXDWHO\ VHUYHG� 7KH
WHVW WUDQVPLVVLRQV DUH DOVR EHLQJ XVHG WR GHWHUPLQH
WKH HIIHFW RI PXOWLSOH FRQWULEXWLRQV WR WKH ZDQWHG
VLJQDO OHYHO ZLWKLQ DQ 6)1� )XUWKHU SUDFWLFDO VWXG�
LHV RQ 6)1V XVLQJ ORZ��SRZHUHG FORVHO\��VSDFHG
WUDQVPLWWHUV ZLOO FRQWLQXH� 7KH XOWLPDWH LQWHQWLRQ
RI ERWK RUJDQL]DWLRQV LV WR GHYHORS D '$% PHD�
VXUHPHQW WHFKQLTXHZKLFKZLOO HQDEOH VHUYLFH DUHD
FRYHUDJHV WR EH GHILQHG DFFXUDWHO\ GXULQJ QRUPDO
SURJUDPPH SHULRGV� DQG WKH H[LVWLQJ SUHGLFWLRQ
PHWKRGV ZLOO EH H[WHQGHG WR HQKDQFH WKH DFFXUDF\
DFKLHYHG� $V DQ H[DPSOH RI WKLV ZRUN� WKH FOXWWHU�
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L�H� EXLOGLQJV� WUHHV� HWF� RI WKH FLW\ RI 0XQLFK KDV
EHHQ GLJLWLVHG WR D UHVROXWLRQ RI � [ � PHWUHV ZLWK
D YLHZ WR DOORZLQJ WKH FOXWWHU HIIHFWV WR EH LQFRUSR�
UDWHG LQWR WKH &$76 SUHGLFWLRQ SURJUDP�

)URP WKH SURSRVHG H[SHULPHQWV� DQG WKRVH DOUHDG\
WDNLQJ SODFH� LQIRUPDWLRQ UHODWHG WR '$% RQ WKH
IROORZLQJ WRSLFV VKRXOG EHFRPH DYDLODEOH�

�� 7KH HIIHFW RI REVWDFOHV �WUHHV� EXLOGLQJV� HWF��

�� )ULQJH VHUYLFH DUHD TXDOLW\�

�� ,QWHUIHUHQFH EHWZHHQ '$% IUHTXHQF\ EORFNV�

�� ,QWHUIHUHQFH IURP '$% WR RWKHU VHUYLFHV DQG
YLFH��YHUVD�

�� 3RODUL]DWLRQ DQG IUHTXHQF\ HIIHFWV�

�� %LW��HUURU UDWLRV LQ YDULRXV HQYLURQPHQWV DQG UH�
FHSWLRQ FRQGLWLRQV�

�� 1HFHVVDU\ H�U�S�V IRU DQ 6)1� WDNLQJ LQWR DF�
FRXQW PDQ��PDGH QRLVH OHYHOV�

�� 1XPEHU RI VLWHV QHHGHG LQ D JLYHQ DUHD�

�� 5HTXLUHG SHUFHQWDJH ORFDWLRQ FRYHUDJH IRU PR�
ELOH DQG SRUWDEOH UHFHLYHUV�

�� ([SHULHQFH RI FRYHUDJH LQ DOO HQYLURQPHQWV�
SDUWLFXODUO\ LQ ODUJH FLWLHV�

�� 5HYLVHG SUHGLFWLRQ PRGHOV�

�� 6DWHOOLWH GLVWULEXWLRQ WR VLQJOH IUHTXHQF\ QHW�
ZRUNV�

�� &RQFOXVLRQV

7KH DGYHQW RI WKH (XUHND ��� GLJLWDO DXGLR EURDG�
FDVWLQJ V\VWHP KDV UHDOLVHG WKH UDGLR EURDGFDVWHUV·
GUHDP� D UDGLR WUDQVPLVVLRQ V\VWHP WKDW FDQ SUR�
YLGH D KLJK��TXDOLW\ VWHUHRSKRQLF VHUYLFH WR PR�
ELOH� SRUWDEOH DQG IL[HG UHFHLYHUV LQ DQ\ HQYLURQ�
PHQW�

$ QXPEHU RI FRXQWULHV KDYH H[SUHVVHG D ZLVK WR
VWDUW'$%VHUYLFHV DV HDUO\ DV ����DQGPDQ\PRUH
ZLOO ZLVK WR VWDUW EHIRUH WKH WXUQ RI WKH FHQWXU\�
+RZHYHU WKH HVWDEOLVKPHQW RI'$%VHUYLFHV KDV WR
EH DSSURDFKHG E\ VHUYLFH SODQQHUV LQ D SUDJPDWLF
ZD\� VLQFH LI VHUYLFH FRYHUDJH LV ODFNLQJ LQ DQ\
ZD\� WKH WDNH XS RI WKH V\VWHPPD\ EH VORZ DQG WKH
(XUHND ��� V\VWHP ZLOO QRW UHDOLVH LWV IXOO SRWHQ�
WLDO�

7KLV DUWLFOH JLYHV D EULHI LQWURGXFWLRQ WR '$% DQG
LWV DSSOLFDWLRQ LQ D VLQJOH IUHTXHQF\ QHWZRUN� DQG
SUHVHQWV VRPH RI WKH VWXGLHV RQ SURWHFWLRQ UDWLRV
WKDW KDYH EHHQ XQGHUWDNHQ WR GDWH� :LWK WKH DGRS�
WLRQ RI WKH ���0+]EORFN EDQGZLGWK� IXUWKHUZRUN
LQ WKLV ILHOG LV UHTXLUHG�

0LQLPXPILHOG��VWUHQJWKV KDYHEHHQ HVWDEOLVKHG WR
HQDEOH SUHOLPLQDU\ FRYHUDJH SODQQLQJ H[HUFLVHV WR
EHXQGHUWDNHQDQGH[DPSOHVRISODQQLQJH[HUFLVHV�
XVLQJ WKH WHUUHVWULDO VLQJOH IUHTXHQF\ QHWZRUN FRQ�
FHSW� E\ WKH %%& LQ WKH 8QLWHG .LQJGRP DQG
%D\HULVFKH 5XQGIXQN LQ %DYDULD DUH SUHVHQWHG�
([LVWLQJ EURDGFDVW VLWHV KDYH EHHQ XVHG EXW DGGL�
WLRQDO ILOOHU VWDWLRQV ZLOO EH QHHGHG LQ GHQVH XUEDQ
DUHDV WR RYHUFRPH EXLOGLQJ ORVVHV�

0U�:�)�:LOOLDPV LV 3URMHFW 0DQDJHU �� 5HVHDUFK LQ WKH 6HUYLFH 3ODQQLQJ 6HFWLRQ RI %%& (QJL�
QHHULQJ5HVHDUFK'HSDUWPHQW� +HKDVZRUNHG H[WHQVLYHO\ RQ9+)DQG8+)SODQQLQJ DQGSURSDJDWLRQ
SURMHFWV DQG UHSUHVHQWHG WKH %%& DW WKH 5$5&���� 3ODQQLQJ &RQIHUHQFH� &XUUHQW VWXGLHV LQFOXGHPDW�
WHUV UHODWLQJ WR VHUYLFH SODQQLQJ IRU 'LJLWDO $XGLR %URDGFDVWLQJ �'$%��0U� :LOOLDPV LV &KDLUPDQ RI
(%8 6SHFLDOLVW *URXS 5��36 �3URSDJDWLRQ TXHVWLRQV UHODWLQJ WR WKH EURDGFDVWLQJ��VDWHOOLWH VHUYLFH��

0U� $� /DX JUDGXDWHG LQ SK\VLFV DW WKH 8QLYHUVLW\ RI *LHVVHQ LQ ����� +H LV KHDG RI WKH QHWZRUN
DQG IUHTXHQF\ SODQQLQJ VHFWLRQ RI WKH 7=% LQ WKH %D\HUVLVFKH 5XQGIXQN� 6LQFH ���� KH KDV ZRUNHG
RQ SURSDJDWLRQ DQG IUHTXHQF\ SODQQLQJ UHODWHG WR EURDGFDVWLQJ� $V D PHPEHU RI VHYHUDO QDWLRQDO DQG
LQWHUQDWLRQDO ZRUNLQJ JURXSV KH VXSSRUWV WKH LQWURGXFWLRQ RI WHUUHVWULDO '$%�

0U� /DX LV FKDLUPDQ RI WKH ´'$% QHWZRUN SODQQLQJµ VXE��JURXS RI WKH *HUPDQ '$% 3ODWIRUP�
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,W PXVW EH VWUHVVHG WKDW WKH UHVXOWV JLYHQ KHUH DUH
RQO\ SURYLVLRQDO VLQFH WKH GHYHORSPHQW RI '$%
SODQQLQJ WHFKQLTXHV LV DQ RQ��JRLQJ SURFHVV� 7KH
ILHOG WULDOV GLVFXVVHGZLOO DGG WRRXU NQRZOHGJHDQG
HQDEOH SUHVHQW SODQQLQJ WHFKQLTXHV WR EH UHILQHG�
:LWKRXW DGHTXDWH VHUYLFH SODQQLQJFULWHULD WKHXOWL�
PDWH FRYHUDJH RI DQ\ '$% QHWZRUN FDQQRW EH DF�
FXUDWHO\ GHILQHG�

,W LV KRSHG WKDW WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV DU�
WLFOHZLOO HQFRXUDJH RWKHURUJDQL]DWLRQV WRSHUIRUP
VRPH SUHOLPLQDU\ SODQQLQJ H[HUFLVHV DQG VR DGG WR
RXU FXUUHQW NQRZOHGJH�

$FNQRZOHGJHPHQWV

7KH DXWKRUV ZRXOG OLNH WR DFNQRZOHGJH WKH ZRUN
RI WKHLU PDQ\ FROOHDJXHV LQ WKH EURDGFDVWLQJ RUJD�
QL]DWLRQV� WKH (XUHND ��� SURMHFW DQG WKH (%8�
ZLWKRXW WKHLU ZRUN WKLV SDSHU ZRXOG QRW KDYH EHHQ
SRVVLEOH�

%LEOLRJUDSK\

>�@ 7KHLOH *�� 6WROO *� DQG /LQN 0�� /RZ ELW��UDWH
FRGLQJ RI KLJK TXDOLW\ DXGLR VLJQDOV� $Q
LQWURGXFWLRQ WR WKH 0$6&$0 V\VWHP�
(XURSHDQ %URDGFDVWLQJ 8QLRQ� $GYDQFHG
GLJLWDO WHFKQLTXHV IRU 8+) VDWHOOLWH VRXQG
EURDGFDVWLQJ� $XJXVW ����� SS� �� �� ���

>�@ $ODUG0� DQG /DVVDOOH 5�� 3ULQFLSOHV RIPRG�
XODWLRQ DQG FKDQQHO FRGLQJ IRU GLJLWDO
EURDGFDVWLQJ IRU PRELOH UHFHLYHUV�
(XURSHDQ %URDGFDVWLQJ 8QLRQ� $GYDQFHG
GLJLWDO WHFKQLTXHV IRU 8+) VDWHOOLWH VRXQG
EURDGFDVWLQJ� $XJXVW ����� SS� �� �� ���

>�@ 3OHQJH *�� '$% �� $ QHZ VRXQG EURDGFDVW�
LQJ V\VWHP� 6WDWXV RI WKH GHYHORSPHQW ��
5RXWHV WR LWV LQWURGXFWLRQ�
(%8 5HYLHZ 7HFKQLFDO 1R� ���� $SULO �����
SS� �� �� ����

>�@ 'LJLWDO VRXQG EURDGFDVWLQJ WRPRELOH� SRU�
WDEOH DQG IL[HG UHFHLYHUV XVLQJ WHUUHVWULDO
WUDQVPLWWHUV�
(%8 GUDIW LQSXW WR &&,5 :RUNLQJ 3DUW\ ��%
�1RY� ������

>�@ 9R\HU 5� DQG &RQZD\ )�� 'LJLWDO DXGLR
EURDGFDVWLQJ H[SHULPHQWDWLRQ DQG SODQ�
QLQJ LQ &DQDGD�
(%8 7HFKQLFDO 5HYLHZ 1R� ���� $SULO �����
SS ���� ���

>�@ 1HZODQG -�'�� ,QYHVWLJDWLRQRIPXWXDO LQWHU�
IHUHQFH EHWZHHQ GLJLWDOO\ PRGXODWHG VLJ�
QDOV�
%%& 5HVHDUFK 'HSDUWPHQW 5HSRUW
5'��������

>�@ 0LHONH� -�� 9RQ '$% 6LJQDOHQ YHUXUVDFKWH
%��� XQG $���6W|UXQJHQ EHL )OXJIXQ�
NHPSIlQJHUQ�
7HFKQLVFKHU %HULFKW 1U� % ������ ,57
0�QFKHQ�

>�@ 6DQGHOO 5�6�� /HH 5�:�� %HOO &�3�� )LHOG
VWUHQJWK SUHGLFWLRQ IRU 9+)�8+) WHUUHV�
WULDO EURDGFDVWLQJ DQG PRELOH UDGLR VHU�
YLFHV�
%%& 5HVHDUFK 'HSDUWPHQW 5HSRUW
5'��������

>�@ &&,5 5HFRPPHQGDWLRQ ������� 9+) DQG
8+)SURSDJDWLRQ FXUYHV IRU WKH IUHTXHQF\
UDQJH �� WR ���� 0+]�
5HFRPPHQGDWLRQV RI WKH &&,5� �����

>��@ 'H\JRXW -��0XOWLSOH NQLIH��HGJH GLIIUDFWLRQ
RI PLFURZDYHV�
,((( 7UDQV� $QWHQQDV 3URSDJDWLRQ� 9RO�
$S����� 1R� �� SS ��� �� ���� -XO\ �����

7ZR��FKDQQHO VRXQG WKURXJKRXW 6ZLW]HUODQG

7KH SURYLVLRQ RI WZR��FKDQQHO RU VWHURSKRQLF VRXQG RQ DOO WUDQVPLWWHUV LQ WKH 665 WHOHYLVLRQ QHWZRUN
KDV MXVW EHHQ FRPSOHWHG� 7KH GXDO DQDORJXH VXE��FDUULHU V\VWHP LV XVHG� SULQFLSDOO\ EHFDXVH RI WKH
ZLGHVSUHDG XVH RI WKLV V\VWHP LQ QHLJKERXULQJ FRXQWULHV DQG WKH H[LVWHQFH LQ 6ZLW]HUODQG RI PDQ\
VXLWDEO\��HTXLSSHG UHFHLYHUV� ���� WUDQVPLWWHUV DQG WKH HQWLUH GLVWULEXWLRQ QHWZRUN KDG WR EH PRGLILHG
LQ WKLV PDMRU UH��HTXLSPHQW SURJUDPPH ZKLFK EHJDQ LQ DXWXPQ �����

6ZLW]HUODQG LV D PXOWL��OLQJXDO FRXQWU\ LQ ZKLFK UHJLRQDO SURJUDPPH VHUYLFHV LQ WKUHH GLIIHUHQW ODQ�
JXDJHV �)UHQFK�*HUPDQDQG ,WDOLDQ� DUH DYDLODEOH QDWLRQZLGH� )RU SURJUDPPHVRI QDWLRQZLGH LQWHUHVW
�PRVW FRPPRQO\ FXOWXUDO RU VSRUWLQJHYHQWV�� WKH WUDQVPLWWHUVZKLFKQRUPDOO\ EURDGFDVW RQHRI WKH ´VHF�
RQGDU\µ ODQJXDJHV LQ HDFK UHJLRQ KDYH� XQWLO QRZ� FDUULHG WKH ´QDWLRQDOµ YLVLRQ VLJQDO ZLWK FRPPHQWDU\
LQ WKHSULQFLSDO ODQJXDJHRI WKH UHJLRQ� 7KLVKDVFDXVHG WKH LQWHUUXSWLRQ RI VHUYLFH WRYLHZHUVZKRSUHIHU
WKH ´VHFRQGDU\µ UHJLRQDO VHUYLFH� 7KH DYDLODELOLW\ RI D VHFRQG ODQJXDJH RQ HYHU\ WUDQVPLWWHU PHDQV
WKDW WKHVH YLHZHUV FDQ UHFHLYH WKHLU SUHIHUUHG UHJLRQDO SURJUDPPHV� HYHQ LI D QDWLRQDO SURJUDPPH LV
EHLQJ EURDGFDVW� $ FRPSOH[ VHW RI RSHUDWLRQDO UXOHV KDV EHHQ HVWDEOLVKHG WR GHWHUPLQH ZKLFK ODQ�
JXDJHV VKRXOG EH FDUULHG RQ WKH YDULRXV FKDQQHOV DV D IXQFWLRQ RI WKH VSHFLILF UHJLRQDO DQG QDWLRQDO
SURJUDPPLQJ UHTXLUHPHQWV�




