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7KH 5$, SODQV IRU '$% ILHOG WHVWV
0� &RPLQHWWL �5$,�

�� %DFNJURXQG

'LJLWDO $XGLR %URDGFDVWLQJ �'$%�� WKH DGYDQFHG
V\VWHP GHYHORSHG ZLWKLQ WKH (XUHND ��� SURMHFW
>�@� LV PDWXUH IRU LQWURGXFWLRQ LQ WKH IUDPHZRUN RI
SUHVHQW��GD\ UDGLR EURDGFDVWLQJ VHUYLFHV LQ WKH
QH[W IHZ \HDUV� 7KH V\VWHP SURYLGHV KLJK��TXDOLW\�
PXOWL��VHUYLFH GLJLWDO VRXQG EURDGFDVWLQJ IRU UH�
FHSWLRQ E\ YHKLFXODU� SRUWDEOH DQG IL[HG UHFHLYHUV
DQG DOORZV IRU HIILFLHQW VSHFWUXP H[SORLWDWLRQ� ,W
KDV WKH SRWHQWLDO WR UHYROXWLRQL]H WKH UDGLR EURDG�
FDVWLQJ ZRUOG�

+RZHYHU� SUDFWLFDO LPSOHPHQWDWLRQ RI D WHUUHVWULDO
VHUYLFH �7��'$%� UHTXLUHV D V\VWHP��ZLGH H[�
DPLQDWLRQ RI UHOHYDQW IDFWRUV LQFOXGLQJ QHWZRUN
DVSHFWV� SURSDJDWLRQ FKDUDFWHULVWLFV� SODQQLQJ FUL�
WHULD� VSHFWUXP DYDLODELOLW\ DQG VHUYLFH UHOLDELOLW\�
%URDGFDVWHUV DQG $GPLQLVWUDWLRQV LQ (XURSH DQG
DURXQG WKH ZRUOG DUH GHHSO\ LQYROYHG LQ WKLV DFWLY�
LW\�

6SHFLI\LQJ WKH VHUYLFH DUHD IRU 7��'$% UHTXLUHV D
WUDGH��RII DQDO\VLV ZKLFK LV VRPHZKDW GLIIHUHQW WR
WKDW ZKLFK LV DSSOLHG LQ FRQYHQWLRQDO DOORFDWLRQ
SODQQLQJ IRU DQDORJXH )0 UDGLR VHUYLFHV�
&RPSDUHG WR WKH PRUH JUDGXDO QDWXUH RI )0 VHU�
YLFH GHJUDGDWLRQ LQ WKH SUHVHQFH RI LQFUHDVLQJ

7KH DUWLFOH EULHIO\ GHVFULEHV WKH SODQV
IRU '$% ILHOG WHVWV FRQGXFWHG LQ WKH
$RVWD 9DOOH\ WHVW��EHG� 7KH WHVWV ZLOO
DVVHVV WKH V\VWHP SHUIRUPDQFH�
FKDUDFWHULVH WKH 5) FKDQQHO DQG
HYDOXDWH WKH FRYHUDJH RI D VLQJOH
IUHTXHQF\ QHWZRUN �6)1� LQFOXGLQJ
WKUHH WUDQVPLWWHUV RQ 9+) FKDQQHO ���
7KHVH H[SHULPHQWV� LQYROYLQJ ERWK
PRELOH DQG IL[HG UHFHSWLRQ� DUH SDUW RI
WKH DFWLYLW\ RI D 5$, '$% :RUNLQJ
*URXS DLPHG DW LGHQWLI\LQJ DQG
VWXG\LQJ WKH WHFKQLFDO DQG RSHUDWLRQDO
DVSHFWV IRU WKH LQWURGXFWLRQ RI 7��'$%
VHUYLFHV LQ ,WDO\�

QRLVH RU VHYHUH PXOWLSDWK SURSDJDWLRQ� WKH DEUXSW
QDWXUH RI WKH GHJUDGDWLRQ RI GLJLWDO VHUYLFH VXJ�
JHVWV WKH DGRSWLRQ RI SURSDJDWLRQ FXUYHV WKDW XVH
PRUH ULJRURXV ORFDWLRQ DQG WLPH DYDLODELOLW\ UH�
TXLUHPHQWV� 7KXV KLJKHU VHUYLFH UHTXLUHPHQWV DUH
QHFHVVDU\ WKDQ WKH )������� UHTXLUHPHQW RI ,78��
5 5HFRPPHQGDWLRQ31�����H�J�)�������� >�@DQG
H[SHULPHQWDO YDOLGDWLRQ LQ WKH ILHOG LV QHHGHG�

$Q LPSRUWDQW IHDWXUH RI 7��'$% VHUYLFHV LV WKH FD�
SDELOLW\ WR RSHUDWH ZLWK ODUJH��DUHD VLQJOH IUHTXHQ�
F\ QHWZRUNV �6)1�� 7KH ODUJH JXDUG LQWHUYDO RI
'$%RSHUDWLRQPRGH , �L�H� ��� NV� DOORZV WKH V\V�
WHP WR RYHUFRPH GHVWUXFWLYH PXOWLSDWK HIIHFWV�
HYHQ LQPRELOH UHFHSWLRQ�ZLWK HFKR GHOD\V RI XS WR
��� NV DW WKH PD[LPXP FKDQQHO IUHTXHQF\ RI

º

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

7KH '$% ORJR KDV EHHQ UHJLVWHUHG
E\ D PHPEHU RI WKH
(XUHND ��� �� '$% FRQVRUWLXP�
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5$,
5HVHDUFK &HQWUH

$RVWD 9DOOH\
WHVW��EHG �6)1�

�WUDQVPLVVLRQ DQG HPLVVLRQ�

� WUDQVPLWWHUV LQ 6)1

RQ 9+) FKDQQHO ��

%URDGEDQG &RPPXQLFDWLRQ 1HWZRUN
,WDOLDQ 1DWLRQDO +RVW �$&76�

�� 0ELW�V
RSWLFDO ILEUH

6DWHOOLWH

5DGLR OLQN

��� 0+]� 7KLV PDNHV SRVVLEOH WR RSHUDWH FRVW HI�
IHFWLYH 6)1V LQ WKH9+)EDQGVZLWK KLJK WUDQVPLW�
WHU VHSDUDWLRQ GLVWDQFHV� +RZHYHU� VHYHUDO WHFKQL�
FDO DQG RSHUDWLRQDO UHTXLUHPHQWV KDYH WR EH
VDWLVILHG ZKHQ WZR RU PRUH WUDQVPLWWHUV RSHUDWH LQ
DQ 6)1� H�J� WLPH V\QFKURQL]DWLRQ� IUHTXHQF\ FR�
KHUHQFH� LGHQWLFDO EDVHEDQG PXOWLSOH[ FRQWHQW�

7KH FRQFHSW RI QHWZRUN JDLQ LQ DQ 6)1 UHTXLUHV
FDUHIXO LQYHVWLJDWLRQ LQ WKH RSWLPLVDWLRQ RI WKH
FRYHUDJH DUHD� 7KH HTXLYDOHQW UDGLDWHG SRZHU
�(53� DQG WKH VSHFLILF UHTXLUHPHQWVRI'$%WUDQV�
PLWWHUV �H�J� OLQHDULW\� IUHTXHQF\ VWDELOLW\�5) VSHF�
WUXP� DUH DOVR LPSRUWDQW WHFKQLFDO LVVXHV WR EH LQ�
YHVWLJDWHG�

7KH LQWURGXFWLRQ RI 7��'$% VHUYLFHV DOVR UHTXLUHV
FDUHIXO FRQVLGHUDWLRQ RI WKH PDQDJHPHQW RI WKH
GLJLWDO VLJQDO DORQJ WKH EURDGFDVWLQJ FKDLQ� L�H� LQ
SURGXFWLRQ� GLVWULEXWLRQ� HPLVVLRQ DQG UHFHSWLRQ�
0RUHRYHU VXLWDEOHPHDQV IRU V\VWHP DVVHVVPHQW LQ
WKH ILHOG DUH QHFHVVDU\ WR LGHQWLI\ WKH SDUDPHWHUV
QHHGHG IRU HIILFLHQW VSHFWUXP SODQQLQJ RI WKH IX�
WXUH VHUYLFHV�

,Q WKH OLJKW RI WKHVH UHTXLUHPHQWV� WKH 5$, 5H�
VHDUFK&HQWUH� LQ FORVH FRRSHUDWLRQZLWK RWKHU5$,
'HSDUWPHQWV� LV FRPSOHWLQJ WKH GHYHORSPHQW RI D
WHVW��EHG LQ WKH $RVWD 9DOOH\ LQ QRUWKHUQ ,WDO\� 7KH
DLP LV WR FUHDWH D VXLWDEOH LQIUDVWUXFWXUH IRU H[SHU�
LPHQWDO DVVHVVPHQW RI7��'$%� LQ D ILUVW SKDVH� DQG
RI QHZ GLJLWDO 79 V\VWHPV� LQ D VHFRQG SKDVH� $
'$%:RUNLQJ*URXS KDV EHHQ VHW XS LQFOXGLQJ WKH
5HVHDUFK&HQWUH �7XULQ�� WKH7HFKQLFDO'LUHFWRUDWH
�5RPH�� WKH 0RQLWRULQJ &HQWUH �0RQ]D� DQG WKH
$RVWD 5HJLRQDO &HQWUH� 7KH H[SHULPHQWDO LQYHV�
WLJDWLRQV VKRXOG DQVZHU WKH PDQ\ WHFKQLFDO DQG
RSHUDWLRQDO LVVXHV WKDW UHPDLQ RSHQ DQG IDFLOLWDWH

WKH LQWURGXFWLRQ RI GLJLWDO UDGLR DQG WHOHYLVLRQ VHU�
YLFHV LQ ,WDO\�

�� 7KH GLJLWDO EURDGFDVWLQJ
WHVW�EHG

7KH WHVW��EHG LQFOXGHV WKUHH WUDQVPLWWHUV LQ VLQJOH
IUHTXHQF\ QHWZRUN RQ 9+) FKDQQHO �� ������
��� 0+]�� ZKLFK KDV EHHQPDGH DYDLODEOH IRU WKLV
SXUSRVH� )UHTXHQF\ V\QFKURQL]DWLRQ RI WKH WUDQV�
PLWWHUV LV SURYLGHG� DV ZHOO DV HTXDOL]DWLRQ RI WKH
SURSDJDWLRQ GHOD\ RI WKH PRGXODWHG '$% VLJQDOV
�2)'0� LQ D VHUYLFH DUHD DURXQG WKH FLW\ RI$RVWD�
7KH WUDQVPLWWHUV DUH LQVWDOOHG DW 6W� 9LQFHQW �WKH
PDLQ 5$, WUDQVPLWWLQJ FHQWUH LQ WKH $RVWD9DOOH\��
*HUGD] DQG %ODY\� 7KH QHWZRUN RI WKH WKUHH WUDQV�
PLWWHUV KDV EHHQ LQ RSHUDWLRQ RQ DQ H[SHULPHQWDO
EDVLV VLQFH 1RYHPEHU �����

7KH '$%�2)'0 VLJQDO� RFFXS\LQJ DQ 5) EDQG�
ZLGWK RI ��� 0+]� FDQ EH SRVLWLRQHG DUELWUDULO\
ZLWKLQ WKH � 0+] EDQG RI FKDQQHO ��� 3RWHQWLDOO\�
XS WR IRXU'$%EORFNV �HQVHPEOHV� FDQEH VLPXOWD�
QHRXVO\ WUDQVPLWWHG LQ WKH5) FKDQQHO DQG WHVWHG LQ
WKH ILHOG�

6LQFH WKH ORZHU DGMDFHQW FKDQQHO �FKDQQHO ��� LV
QRW XVHG LQ WKH VHUYLFH DUHD RI FKDQQHO ��� WKH WHVW��
EHG ZLOO DOVR DOORZ H[SHULPHQWV ZLWK ZLGH��EDQG
WHOHYLVLRQ V\VWHPV KDYLQJ DERXW ��� 0+] EDQG�
ZLGWK� FXUUHQWO\ EHLQJ GHYHORSHG ZLWKLQ WKH (XUR�
SHDQ G77E SURMHFW�

7KH 6)1 WHVW��EHG LQFOXGHV XUEDQ DQG GHQVH XUEDQ
DUHDV LQ $RVWD� UXUDO DQG ODUJH IODW DUHDV DORQJ WKH
$ � 7RULQR��$RVWD KLJKZD\� KLOO\ DQG PRXQWDLQ�
RXV DUHDV� ZLWK FRYHUDJH RYHU GLVWDQFHV RI XS WR
DERXW �� NP� DIIHFWHG E\ PXOWLSDWK SURSDJDWLRQ
ZLWK ORQJ GHOD\ HFKRHV�

)LJXUH �
*HQHUDO FRQILJXUDWLRQ

RI WKH $RVWD 9DOOH\
WHVW��EHG�
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)LJXUH �
6)1 WUDQVPLWWHU
ORFDWLRQV LQ WKH
$RVWD 9DOOH\�

��� : (53 6W� 9LQFHQW

7UDQVPLWWHU
�� :

�� : (53

*HUGD]

7UDQVPLWWHU
�� :

�� : (53

%ODY\

5$,
$RVWD

����� *+]
VDWHOOLWH OLQN

� *+] UDGLR OLQN

)HHGV IURP
5$, 5HVHDUFK &HQWUH

�7XULQ�

)LJXUH �
7UDQVPLVVLRQ
IDFLOLWLHV�

6DWHOOLWH

7UDQVPLWWHU
��� :

7KH WHVW��EHG LV SURSRVHG DV SDUW RI WKH ,WDOLDQ
1DWLRQDO +RVW IRU WKH IXWXUH $&76 DFWLYLW\� )LJ� �
VKRZV WKH RYHUDOO QHWZRUN DUFKLWHFWXUH�ZLWK DQ LQ�
GLFDWLRQ RI WKH LQWHUFRQQHFWLRQ EHWZHHQ WKH 5$,
5HVHDUFK &HQWUH DQG &6(/7 YLD DQ RSWLFDO ILEUH
OLQN RSHUDWLQJ DW �� 0ELW�V� 7KLV DOORZV SRVVLEOH
LQWHUIDFLQJ ZLWK WKH EURDGEDQG FRPPXQLFDWLRQ
QHWZRUN �%&1� RI WKH ,WDOLDQ 1DWLRQDO +RVW�
)LJV� � DQG � VKRZ VRPH GHWDLOV RI WKH QHWZRUN
FRQILJXUDWLRQ�

,Q WKH ILUVW QHWZRUN LPSOHPHQWDWLRQ� WKH WUDQVSRUW
RI WKH PRGXODWHG '$% VLJQDO �2)'0� IURP WKH
6W� 9LQFHQW WUDQVPLWWHU �QHWZRUN KHDG��HQG� WR WKH
RWKHU WUDQVPLWWHUV LV SURYLGHG YLD WHUUHVWULDO UDGLR��
OLQNV� ZLWK DQ LQWHUPHGLDWH GLVWULEXWLRQ SRLQW DW WKH

5$, 5HJLRQDO &HQWUH LQ $RVWD� 7KH ILUVW KRS
�6W� 9LQFHQW��$RVWD� RSHUDWHV DW � *+]� ZKLOH WKH
RWKHU WZR KRSV� $RVWD��*HUGD] DQG $RVWD��%ODY\�
RSHUDWH DW ���� *+]�

'$% HQFRGLQJ DQG PXOWLSOH[LQJ �XS WR VL[ VWHUHR
SURJUDPPHV DQG DGGLWLRQDO GDWD� DQG2)'0GLJL�
WDO PRGXODWLRQ FDQ EH FDUULHG RXW HLWKHU DW WKH 5$,
5HVHDUFK &HQWUH LQ 7XULQ RU GLUHFWO\ DW WKH PDLQ
WUDQVPLWWHU DW 6W� 9LQFHQW� ,Q WKH ILUVW FDVH� WKH
2)'0 VLJQDO LV FDUULHG IURP 7XULQ WR 6W� 9LQFHQW
YLD D WHUUHVWULDO UDGLR��OLQN DW � *+] RU YLD D VDWHO�
OLWH OLQN LQ .X EDQG ������ *+]�� XVLQJ LQ ERWK
FDVHV IUHTXHQF\ PRGXODWLRQ� $ VSHFLDO WUDQVPLW�
WLQJ WHUPLQDO ZLWK �� G% (,53 LV EHLQJ GHYHORSHG
WR DOORZ GLUHFW DFFHVV WR WKH VDWHOOLWH �(XWHOVDW ,, RU
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,QWHOVDW 9� IURP WKH 5HVHDUFK &HQWUH� )RU VDWHOOLWH
UHFHSWLRQ LQ 6W� 9LQFHQW D UHFHLYLQJ V\VWHP ZLWK
*�7  �� G%�. DQG D ���P DQWHQQD LV XVHG� (UURU��
IUHH '$% UHFHSWLRQ IURP (XWHOVDW ,, LV DVVXUHG�
ZLWK DW OHDVW � G% PDUJLQ RQ WKH FDUULHU��WR��QRLVH
UDWLR� DVVXPLQJ D �� 0+] VDWHOOLWH WUDQVSRQGHU
VKDULQJ WKH '$%�2)'0 VLJQDO ZLWK D 3$/�)0
WUDQVPLVVLRQ� %HWWHU SHUIRUPDQFH LV DFKLHYDEOH RQ
D �� 0+] ,QWHOVDW 9 WUDQVSRQGHU ZKLFK DOORZV
VLQJOH��FDUULHU WUDQVPLVVLRQ IRU PRVW RI WKH WLPH�

,Q WKH ILQDO QHWZRUN LPSOHPHQWDWLRQ� WKH IXQFWLRQV
RI '$% HQFRGLQJ DQG PXOWLSOH[LQJ DQG 2)'0
PRGXODWLRQ VKRXOG EH FDUULHG��RXW VHSDUDWHO\� 7KH
PXOWLSOH[HU ZLOO EH LQVWDOOHG DW WKH 5HVHDUFK
&HQWUH DQG HDFK WUDQVPLWWHU ZLOO EH HTXLSSHG ZLWK
DQ 2)'0 PRGXODWRU� $ VXLWDEOH QHWZRUN DGDSWHU
ZLOO EH XVHG IRU WKH WUDQVSRUW YLD VDWHOOLWH RI WKH
PXOWLSOH[HG '$% VLJQDO WR WKH WUDQVPLWWHUV� DW D
ELW��UDWH RI ����� 0ELW�V �&&,77 5HFRPPHQGD�
WLRQ *������ 7KH DGRSWLRQ RI 436. PRGXODWLRQ�
ZLWK FRQYROXWLRQDO FRGLQJ �UDWH ���� DQG 9LWHUEL
GHFRGLQJ� DOORZV UHOLDEOH UHFHSWLRQ IURP (XWHO�
VDW ,, )� �+RW %LUG �� DQG ,QWHOVDW 9ZLWK VPDOO UH�
FHLYLQJ DQWHQQDV ���� P��� '$% PXOWLSOH[ V\Q�
FKURQL]DWLRQ DW WKH WKUHH WUDQVPLWWHUV� UHTXLUHG WR
DVVXUH FRUUHFW6)1RSHUDWLRQ� LV SURYLGHGE\ D VXLW�
DEOHPHFKDQLVP LQ WKH WUDQVPLVVLRQSURWRFRO RI WKH
����� 0ELW�V GDWD VWUHDP�

7DEOH � VXPPDUL]HV WKH WUDQVPLVVLRQ SDUDPHWHUV
IRU HDFK VLWH� 7KH WUDQVPLWWHUV RSHUDWH LQ D FRQWLQX�
RXV PRGH EHORZ WKHLU QRPLQDO SRZHU ZLWKRXW
LQWURGXFLQJ VLJQLILFDQW QRQ��OLQHDULWLHV ZKLFK
PLJKW DIIHFW WKH2)'0VLJQDO�$QRXWSXWEDFN��RII
�2%2� RI � WR � G% LV DGRSWHG� ,I QHHGHG� DQ H[WHU�
QDO RXWSXW EDQGSDVV ILOWHU FDQ EH LQVHUWHG WR SUH�
YHQWRXW��RI��FKDQQHO LQWHUIHUHQFH WRRWKHU VHUYLFHV�
(DFK WUDQVPLWWHU FDQ EH UHPRWHO\ FRQWUROOHG IURP
WKH VHUYLFH DUHD YLD PRELOH WHOHSKRQH DW
������ 0+]� 7KH IROORZLQJ IHDWXUHV DUH SURYLGHG
DW HDFK WUDQVPLWWHU�

�� SRZHU 21 � 2)) VZLWFKLQJ

�� (53 FRQWURO �� G%� ��� G%� ��� G%�

�� 5) SRODUL]DWLRQ �YHUWLFDO � KRUL]RQWDO�

�� EDVHEDQG VLJQDO �'$%� GLJLWDO 79� 3$/�

$W HDFK WUDQVPLWWHU� WKH '$%�2)'0 VLJQDO� DIWHU
DQDORJXH WR GLJLWDO FRQYHUVLRQ� LV SDVVHG WKURXJK
DGHOD\ OLQHZLWKPD[LPXPGHOD\RI ��� NV� DGMXVW�
DEOH LQ VWHSV RI �� QV� 7KLV DOORZV IOH[LEOH FRQWURO
RI WKH UHODWLYH GHOD\ EHWZHHQ WKH VLJQDOV HPLWWHG
IURP WKH WKUHH WUDQVPLWWHUV LQ WKH6)1 VHUYLFH DUHD�

7KH VDPH WUDQVPLWWLQJ DQWHQQD FRQILJXUDWLRQ LV
DGRSWHG LQ DOO VLWHV� ,W FRQVLVWV RI WZR YHUWLFDOO\��
SRODUL]HG9+)SDQHOV� HDFKSDQHO FRQWDLQV IRXU GL�
SROHV� SURYLGLQJ D JDLQ RI DERXW � G%� 9HUWLFDO SR�
ODUL]DWLRQ LV UHTXLUHG EHFDXVH D PRQRSROH
UHFHLYLQJ DQWHQQD LV XVHG LQ D FDU IRU PRELOH '$%
UHFHSWLRQ� 7ZR KRUL]RQWDOO\��SRODUL]HG 9+) SDQ�
HOV DUH LQVWDOOHG RQ WKH VDPH WUDQVPLWWLQJ DQWHQQD
S\ORQ IRU IXWXUH H[SHULPHQWV ZLWK GLJLWDO WHOHYL�
VLRQ�

7KH SRZHUV UDGLDWHG E\ HDFK WUDQVPLWWHU LQ WKH
6)1� WKH DQWHQQD UDGLDWLRQ SDWWHUQV DQG WKH UHOD�
WLYH GHOD\ HTXDOL]DWLRQ KDYH EHHQ DGMXVWHG WR HV�
WDEOLVK D FRYHUDJH DUHD ZLWK HTXDO ILHOG��VWUHQJWK
DURXQG $RVWD�

�� 2EMHFWLYHV RI WKH '$% WHVWV

7KH RYHUDOO WHVW SODQ LQFOXGHV WKUHH W\SHV RI WHVWV�

�� ODERUDWRU\ WHVWV� WR HYDOXDWH WKH SHUIRUPDQFH RI
WKH WUDQVPLVVLRQ V\VWHP DQG WKH UHFHLYHU LQ WKH
SUHVHQFH RI QRLVH� LQWHUIHULQJ VLJQDOV DQGPXOWL�
SDWK SURSDJDWLRQ�

�� FKDQQHO FKDUDFWHULVDWLRQ WHVWV� DLPHG DW GHWHU�
PLQLQJ W\SH DQG GLVWULEXWLRQ RI HFKRHV DQG FRO�
OHFWLQJ GDWD RQ FULWLFDO SDUDPHWHUV IRU WKH LPSOH�
PHQWDWLRQ RI 7��'$% VHUYLFHV�

3DUDPHWHU /RFDWLRQ

6W� 9LQFHQW *HUGD] %ODY\

$QWHQQD KHLJKW DERYH JURXQG �P�

(IIHFWLYH KHLJKW DERYH DYHUDJH WHUUDLQ �P�

7UDQVPLWWHU� SRZHU �:�
RXWSXW EDFN��RII �2%2� �G%�

$QWHQQD JDLQ �G%�

3RODUL]DWLRQ

(53 �: � G%:�
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5) FKDQQHO 9+) &KDQQHO �� � ��� �� ��� 0+]

7DEOH �
&KDUDFWHULVWLFV RI WKH
WUDQVPLWWLQJ IDFLOLWLHV�
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�� FRYHUDJH WHVWV� WR DVVLVW LQ WKH GHWHUPLQDWLRQ RI
WKHSURSDJDWLRQPRGHO IRU ODUJHDQG VPDOO DUHDV�

���� /DERUDWRU\ WHVWV

7KH PDLQ REMHFWLYHV DUH WR YHULI\ WKDW WKH '$%�
2)'0 JHQHUDWLRQ V\VWHP DQG WKH '$% UHFHLYHU
XVHG LQ WKH ILHOG WULDOV RSHUDWH LQ DFFRUGDQFH ZLWK
WKH (76, VSHFLILFDWLRQ >�@� SDUWLFXODUO\ DV UHJDUGV
RSHUDWLRQ 0RGH , ZKLFK LV LQWHQGHG IRU '$% VHU�
YLFHV LQ WKH9+)EDQGV� 7KH IROORZLQJ WHVWV DUH EH�
LQJ FDUULHG��RXW�

�� FDUULHU��WR��QRLVH UDWLR �&�1� UHTXLUHG DW WKH
WKUHVKROG RI DXGLEOH LPSDLUPHQW �,62�03(*
OD\HU ,, DXGLR FRGLQJ��

�� ELW HUURU UDWLR �%(5� YHUVXV &�1�

�� UHFHLYHU IURQW��HQG FKDUDFWHULVWLFV� L�H� LQSXW
YROWDJH �G%�N9�� YHUVXV &�1�

�� LQWHUIHUHQFH IURP DQG WR %�3$/ �FR��FKDQQHO
&&, DQG DGMDFHQW FKDQQHO $&,��

�� LQWHUIHUHQFH IURP D'$%VLJQDO FDUU\LQJ GLIIHU�
HQW SURJUDPPHV �&&, DQG $&,��

�� V\VWHP SHUIRUPDQFH LQ D VLPXODWHG FKDQQHO
DIIHFWHG E\ 'RSSOHU HIIHFW DQG VHYHUH PXOWL�
SDWK�

7KH ODERUDWRU\ WHVWV SURYLGH WKH QHFHVVDU\ EDFN�
JURXQG LQIRUPDWLRQ WR SUHSDUH DQG FRQGXFW WKH
FKDQQHO FKDUDFWHULVDWLRQ DQG FRYHUDJH WHVWV LQ WKH
$RVWD 9DOOH\� 0RVW RI WKH ODERUDWRU\ WHVWV KDYH DO�
UHDG\ EHHQ FRPSOHWHG�

���� &KDQQHO FKDUDFWHULVDWLRQ WHVWV

7KHVH ILHOG WHVWV� DOUHDG\ LQ SURJUHVV� DUH FRQ�
GXFWHG E\ WKH 5HVHDUFK &HQWUH ZLWK WKH PDLQ RE�
MHFWLYH RI DVVHVVLQJ WKH RYHUDOO QHWZRUN UHOLDELOLW\�
WKH '$% V\VWHP SHUIRUPDQFH LQ IL[HG DQG PRELOH
6)1 UHFHSWLRQ� DQG WR FKDUDFWHULVH WKH WHUUHVWULDO
EURDGFDVW FKDQQHO LQ WKH9+) EDQG >�@�0RUHRYHU�
LQIRUPDWLRQ RQ WKH ILHOG��VWUHQJWK DYDLODEOH LQ WKH
VHUYLFH DUHD RI HDFK LQGLYLGXDO WUDQVPLWWHU ZLOO EH
SURYLGHG� DV ZHOO DV VXJJHVWLRQV IRU W\SLFDO URXWHV
WR EH LQYHVWLJDWHG LQ WKH FRYHUDJH WHVWV�

$V UHJDUGV QHWZRUN DVVHVVPHQW� WKH IROORZLQJ
LVVXHV DUH EHLQJ LQYHVWLJDWHG�

�� UHTXLUHG WUDQVPLWWHU IUHTXHQF\ VWDELOLW\ IRU UHOL�
DEOH 6)1 RSHUDWLRQ�

�� UHTXLUHG RXWSXW SRZHU EDFN��RII �2%2� WR FRQ�
WURO RXW��RI��EDQG HPLVVLRQ� SDUWLFXODUO\ LQ WKH
FDVH RI DGMDFHQW '$% EORFN WUDQVPLVVLRQ LQ WKH
VDPH 5) FKDQQHO�

�� DGMXVWPHQW RI WLPH GHOD\V DW WKH WKUHH WUDQVPLW�
WHUV WR PHHW WKH VHUYLFH DUHD GHVLJQ REMHFWLYHV�

�� DVVHVVPHQW RI WKH SUHGLFWHG DQWHQQD�V� UDGL�
DWLRQ SDWWHUQ LQ WKH YHUWLFDO SRODUL]DWLRQ SODQH�

7KH'$%DVVHVVPHQW DQG FKDQQHO FKDUDFWHULVDWLRQ
DUH EHLQJ FDUULHG RXW E\ WKH 5$, 5HVHDUFK &HQWUH
LQ GLIIHUHQW ORFDWLRQV ZLWKLQ WKH WHVW��EHG� 7KLV
ZRUN LQFOXGHV IL[HG UHFHSWLRQPHDVXUHPHQWV�ZLWK
D GLUHFWLRQDO DQWHQQD �<DJL� � G% JDLQ� VHW DW �� P
DERYH JURXQG OHYHO �DJO� DQG DQ RPQL��GLUHFWLRQDO
DQWHQQD �JURXQG SODQH� VHW DW � P DJO� DQG PRELOH
UHFHSWLRQ PHDVXUHPHQWV RQ VHOHFWHG URXWHV� 7KH
PDLQ REMHFWLYH LV WKH LGHQWLILFDWLRQ RI WKH SDUDPH�
WHUV WKDW KDYH D GLUHFW LQIOXHQFH RQ V\VWHP SHUIRU�
PDQFH DQG QHWZRUN GHVLJQ� H�J� SRZHU UHTXLUH�
PHQWV IRU FRUUHFW '$% UHFHSWLRQ� '$% UHFHSWLRQ
IDLOXUH PRGH� PXOWLSDWK VSUHDG DQG FRUUHODWLRQ
EDQGZLGWK� 'RSSOHU VSUHDG DQG FRUUHODWLRQ WLPH�
3DUWLFXODU LPSRUWDQFH LV JLYHQ WR WKH LQIOXHQFH RI
WKH HQYLURQPHQW LQ ZKLFK WKH UHFHLYHU LV SODFHG
�L�H� XUEDQ� VXEXUEDQ� UXUDO� KLOO\� PRXQWDLQRXV��

$ WHVW YDQ� SURYLGHGE\ WKH5$,0RQLWRULQJ&HQWUH
�0RQ]D�� KDV EHHQ HTXLSSHG E\ WKH 5HVHDUFK
&HQWUH IRU IL[HG UHFHSWLRQ PHDVXUHPHQWV RQ WKH
'$%�2)'0 VLJQDO� 7ZR FRQVHFXWLYH SKDVHV DUH
IRUHVHHQ� D ILUVW SKDVH IRFXVHG RQ WKH VHUYLFH DUHD
RI HDFK LQGLYLGXDO WUDQVPLWWHU �WKH RWKHU WZR EHLQJ
VZLWFKHG RII�� DQG D VHFRQG SKDVH ZLWK WKH WKUHH
WUDQVPLWWHUV LQ DQ 6)1� 7KH IROORZLQJ PHDVXUH�
PHQWV DUH EHLQJ FDUULHG RXW LQ ERWK QHWZRUN FRQ�
ILJXUDWLRQV�

�� DYDLODEOH ILHOG��VWUHQJWK �G%�N9�P�� LQ GLUHFW
UHFHSWLRQ�

�� PLQLPXP XVDEOH ILHOG��VWUHQJWK �G%�N9�P�� DW
WKH WKUHVKROG RI LPSDLUHG DXGLR UHFHSWLRQ �H�J�
%(5  ������� REWDLQHG E\ DWWHQXDWLQJ WKH 5)
LQSXW VLJQDO�

�� %(5 PHDVXUHPHQW�

�� DFTXLVLWLRQ DQG VWRUDJH RI WKH '$% 5) VSHF�
WUXP� IRU ODWHU FRPSXWDWLRQ RI ZLGH DQG
QDUURZ��EDQG VSHFWUXP SRZHU�

�� FKDQQHO LPSXOVH UHVSRQVH E\ DFTXLVLWLRQ RI WKH
&$=$& VHTXHQFH IURP WKH 2)'0 VLJQDO �L�H�
UHFRUGLQJ RI HFKR VWDWLVWLFV��

)URP WKH UHVXOWV RI WKHVH PHDVXUHPHQWV WKH QHW�
ZRUN JDLQ RI WKH 6)1 FRQILJXUDWLRQ FDQ EH
GHULYHG� 7KH 6)1 JDLQ LV D FKDUDFWHULVWLF SDUDPH�
WHU RI WKH QHWZRUNZKHUH WKH VLJQDOV RI DOO WUDQVPLW�
WHUV PXWXDOO\ DGG HDFK RWKHU� +RZHYHU� GHSHQGLQJ
RQ WKH JXDUG LQWHUYDO DQG RQ WKHPXOWLSDWK GLVWULEX�
WLRQ� QRW DOO WKH VLJQDOV DGG FRQVWUXFWLYHO\ LQ WKH
WHVWHG DUHD� ,Q DGGLWLRQ� LQ ORFDWLRQV VXIILFLHQWO\
QHDU DQ\ JLYHQ WUDQVPLWWHU WKH QHWZRUN JDLQ WHQGV
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WR ]HUR� $OO WKHVH DVSHFWV ZLOO EH FRQVLGHUHG LQ WKH
H[SHULPHQWDO LQYHVWLJDWLRQ�

,Q DGGLWLRQ WR WKH WHVWV RQ WKH '$%�2)'0 VLJQDO�
DPHWKRG GHYHORSHG E\ WKH5HVHDUFK&HQWUH >�@ IRU
WKH FKDUDFWHULVDWLRQ RI WKH UDGLR FKDQQHO LQ WHUPV
RI HFKR VWDWLVWLFV �L�H� QXPEHU RI HFKRHV� PDJQL�
WXGH� GHOD\� ZLOO EH XVHG DQG FRPSDUHG ZLWK WKH
&$=$&PHWKRG� ,W LV EDVHG RQ WKH DFTXLVLWLRQ DQG
GLJLWDO SURFHVVLQJ RI D VLQ [�[ SXOVH LQVHUWHG LQ WKH
ILHOG��EODQNLQJ LQWHUYDO RI D 3$/ VLJQDO EURDGFDVW
E\ WKH WUDQVPLWWHU DQG UHFHLYHG YLD D SURIHVVLRQDO
V\QFKURQRXV WHOHYLVLRQ UHFHLYHU� 7KLVPHWKRG FDQ�
QRW EH JHQHUDOO\ XVHG LQ 6)1 PHDVXUHPHQWV EH�
FDXVH RI WKH V\QFKURQL]DWLRQ SUREOHPV RI WKH WHOH�
YLVLRQ UHFHLYHU�

$ FRPSOHWH V\VWHP DVVHVVPHQW DQG FKDQQHO FKDU�
DFWHULVDWLRQ UHTXLUHV DGGLWLRQDO PRELOH PHDVXUH�
PHQWV� )RU WKLV SXUSRVH� D 5$, FDU KDV EHHQ
HTXLSSHG E\ WKH 5HVHDUFK &HQWUH� ,W ZLOO DOVR EH
XVHG DV GHPRQVWUDWLRQ YHKLFOH IRU '$% SURPR�
WLRQ� 'LUHFW RQ��ERDUG FRPSDULVRQ RI DXGLR TXDOLW\
EHWZHHQ '$% DQG 9+)�)0� FDUU\LQJ WKH VDPH
SURJUDPPH�ZLOO EH GRQH� 7KHPXOWLSDWK HIIHFWV RQ
WKH &$=$& VHTXHQFH DUH YLVLEOH RQ D VPDOO /&'
GLVSOD\�

2EMHFWLYH PHDVXUHPHQWV DUH FDUULHG��RXW RQ WKH
'$%�2)'0 VLJQDO ZLWK WKH FDU PRYLQJ DW
FRQVWDQW VSHHG� WKH PHDVXUHG SDUDPHWHUV LQFOXGH
WKH ILHOG��VWUHQJWK �LQ ��� 0+] EDQGZLGWK�� WKH ELW
HUURU UDWLR �%(5� REWDLQHG E\ FRXQWLQJ WKH HUURU
HYHQWV LQ D IL[HG WLPH LQWHUYDO� DQG WKH JHRJUDSKL�
FDO SRVLWLRQ LGHQWLILFDWLRQ RI WKH YHKLFOH DV SUR�
YLGHG E\ D *36 UHFHLYHU� $ VSHFWUXP DQDO\VHU LV
XVHG WR GLVSOD\ WKH UHFHLYHG 5) VSHFWUXP� 7KH DF�
TXLVLWLRQ RI GDWD LV V\QFKURQL]HG E\ WKH YHKLFOH
GULYH VKDIW URWDWLRQ DQG LV FRQWUROOHG E\ D SHUVRQDO
FRPSXWHU� $ �����ZDYHOHQJWK PRQRSROH UHFHLYLQJ
DQWHQQD DW ��� P DJO LV XVHG LQ WKH FDU�

7KHPHDVXUHPHQWVZLOO EHPDGHDW GLIIHUHQW VSHHGV
RQ WKH VDPH URXWHV� H�J� ��� �� DQG��� NP�K� LQ RU�
GHU WR DVVHVV WKH LQIOXHQFH RI WKH 'RSSOHU HIIHFW�
7KHVH WHVWV ZLOO FRQFHQWUDWH RQ WKH $� KLJKZD\�
&RQWLQXRXV UHFRUGLQJ RI ILHOG��VWUHQJWK DQG HUURU
HYHQWV DOORZ FRUUHODWLRQ RI WKH ORFDO YDULDWLRQ VWD�
WLVWLFV ZLWK WKH H[SHFWHG VHUYLFH TXDOLW\�

0RVW RI WKHVH WHVWV ZLOO EH GRQH LQ WKH 6)1 FRQILJ�
XUDWLRQ�

7KHSURFHGXUH IRU GDWD JDWKHULQJ DQG DQDO\VLVZLWK
ERWK IL[HG DQG PRELOH UHFHSWLRQ WHVWV ZLOO GHOLYHU
UHVXOWV ZKLFK DUH GLUHFWO\ FRPSDUDEOH WR WKH ODER�
UDWRU\ PXOWLSDWK VLPXODWLRQ WHVWV�

0HDVXUHPHQWVZLOO EHPDGHRYHU WKH YDULHW\ RI WHU�
UDLQ ZLWKLQ WKH WHVW EHG� 'DWD ZLOO LQFOXGH FHQWUDO
FLW\ DUHDV� KLOOV DQG UROOLQJ WHUUDLQ LQ VXEXUEDQ DQG
UXUDO DUHDV DV ZHOO DV PRXQWDLQRXV DUHDV� 7KH W\SL�
FDO UDQJH RI WLPH GHOD\ DQG PDJQLWXGH RI WKH UH�
IOHFWLRQV ZLOO EH LGHQWLILHG ZLWKLQ WKH GLIIHUHQW
DUHDV� 7KH PHDQ DQG YDULDQFH RI WKH UHIOHFWLRQ
GHOD\ WLPH DQG FRPSOH[ PDJQLWXGH ZLOO EH GHWHU�
PLQHG DQG XVHG WR FRQILJXUH WKH ODERUDWRU\ PXOWL�
SDWK VLPXODWRU� )URP WKLV LQIRUPDWLRQ RWKHU SD�
UDPHWHUV VXFK DV WKH FKDQQHO IUHTXHQF\ GRPDLQ
FKDUDFWHULVWLFV DQG VWDWLVWLFDO GDWD ZLOO EH FRP�
SXWHG� 7KH GDWD WKDW LV FROOHFWHG RQ WKH PXOWLSDWK
FKDUDFWHULVWLFV RI WKH9+)FKDQQHOZLOO EH RI GLUHFW
YDOXH IRU SODQQLQJ IXWXUH 7��'$% VHUYLFHV� ,Q LWV
SURFHVVHG IRUP� WKH GDWD LV ZHOO VXLWHG IRU IXUWKHU
DQDO\VLV UDQJLQJ IURP IUHTXHQF\ GRPDLQ FKDUDF�
WHULVDWLRQ WR SRLQW��E\��SRLQW JHQHUDWLRQ RI DPXOWL�
SDWK PRGHO�

���� &RYHUDJH WHVWV

3ODQQLQJ RI WHUUHVWULDO DQDORJXH WHOHYLVLRQ DQG )0
UDGLR VHUYLFHV LV FXUUHQWO\ EDVHG RQ SURSDJDWLRQ
SUHGLFWLRQ PHWKRGV RI WKH DYHUDJH ILHOG��VWUHQJWK
DYDLODEOH IRU ��� RI D JLYHQ DUHD� DQG IRU ��� RI
WKH WLPH� ZLWK D UHFHLYLQJ DQWHQQD KHLJKW RI �� P

'U� 0DULR &RPLQHWWL JUDGXDWHG LQ SK\VLFV IURP WKH 8QLYHUVLW\ RI 7XULQ� +H LV +HDG RI WKH 7UDQVPLV�
VLRQ DQG %URDGFDVWLQJ 'LYLVLRQ DW WKH 5$, 5HVHDUFK &HQWUH DQG LV GLUHFWO\ LQYROYHG LQ DGYDQFHG
GLJLWDO FRPPXQLFDWLRQ V\VWHPV IRU WHOHYLVLRQ� UDGLR DQG GDWD VHUYLFHV�

,Q -XQH ����� KH FRRUGLQDWHG WKH H[SHULPHQWDO GLVWULEXWLRQ YLD WKH 2O\PSXV VDWHOOLWH RI GLJLWDO +'79
GXULQJ WKH :RUOG )RRWEDOO &XS LQ ,WDO\�

+HZDV&KDLUPDQRI(%86XE��JURXS 9� �'DWD EURDGFDVWLQJ� DQG FRQWULEXWHG WR WKHDFWLYLWLHV RI (%8
:RUNLQJ 3DUWLHV 9 DQG 5� +H LV 6SHFLDO 5DSSRUWHXU RQ VDWHOOLWH V\VWHPV LQ WKH (XURSHDQ '9% 3URMHFW
DQG KDV OHG WKH VWXGLHV IRU WKH GHILQLWLRQ RI WKH WUDQVPLVVLRQ VWDQGDUG RI WKH (XURSHDQ PXOWL��
SURJUDPPH GLJLWDO WHOHYLVLRQ V\VWHP YLD VDWHOOLWH�

'U� &RPLQHWWL KDV SXEOLVKHG VHYHUDO WHFKQLFDO DUWLFOHV DQG FRQIHUHQFH FRQWULEXWLRQV RQ GLJLWDO WUDQV�
PLVVLRQ DQG GDWD EURDGFDVWLQJ� +HZDV DZDUGHG WKH &&,5'LSO{PH G·+RQQHXU LQ ����� DQG WKH -RKQ
7XFNHU$ZDUG DW ,%&·�� IRU KLV FRQWULEXWLRQ WR WKH HVWDEOLVKPHQW RI VWDQGDUGV IRU GLJLWDO WUDQVPLVVLRQ
V\VWHPV�
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DJO� 7KH XVH RI FRUUHFWLRQ FXUYHV� WDNHQ IURP ´QDU�
URZ��EDQGµ PHDVXUHPHQWV� DOORZV HVWLPDWHV WR EH
PDGH RI WKH ILHOG��VWUHQJWK DYDLODEOH DW DPLQLPXP
KHLJKW RI DERXW � P IRU DQ DVVLJQHG SHUFHQWDJH RI
WKH FRYHUDJH DUHD�

3ODQQLQJ RI 7��'$% PRELOH VHUYLFHV UHTXLUHV WKH
XVH RI SURSDJDWLRQ SUHGLFWLRQ PHWKRGV SURYLGLQJ
WKH PLQLPXP ILHOG��VWUHQJWK DW ��� P� DJO DQG WDN�
LQJ DFFRXQW RI WKH UHGXFHG LQIOXHQFH RI VHOHFWLYH
IDGLQJV RQ WKH ´ZLGH��EDQGµ VSHFWUXP RI WKH '$%
VLJQDO ���� 0+]��

,W LV WKHQ QHFHVVDU\ WR DGMXVW WKH SRLQW��WR��SRLQW
ILHOG SUHGLFWLRQPHWKRGV RI ,78��55HFRPPHQGD�
WLRQ 31� ��� E\ DGRSWLQJ VXLWDEOH FRUUHFWLRQ IDF�
WRUV UHODWHG WR WKH ´ORFDWLRQ YDULDWLRQµ VWDWLVWLFV
DQG WR WKH UHFHLYLQJ ´DQWHQQD KHLJKW JDLQµ� )URP
WKH H[SHULHQFH VR IDU DFKLHYHGZLWK 7��'$% LQ (X�
URSH DQG LQ 1RUWK $PHULFD� VRPH SUHOLPLQDU\ LQ�
GLFDWLRQV RQ WKH FRUUHFWLRQ IDFWRUV DQG WKH ILHOG��
VWUHQJWK VWDWLVWLFDO GLVWULEXWLRQ DUH DYDLODEOH�
7KHVH UHVXOWV VHHP WR LQGLFDWH D ILHOG��VWUHQJWK
VWDQGDUG GHYLDWLRQ� LQ WKH 9+) EDQG� RI WKH RUGHU
RI ��� G%ZLWK UHVSHFW WR WKH ��� G% DVVXPHG LQ WKH
,78��5 5HFRPPHQGDWLRQ 31���� IRU ORFDO YDULD�
WLRQ VWDWLVWLFV� 1HYHUWKHOHVV� WKHVH UHVXOWV GR QRW
\HW UHSUHVHQW D VXIILFLHQWO\ DFFXUDWH VDPSOH RI WKH
UHDO VLWXDWLRQ� 7KHUHIRUH H[WHQVLYH ILHOG WULDOV DUH
VWLOO QHFHVVDU\ LQ RUGHU WR EHWWHU LGHQWLI\ WKH SURSD�
JDWLRQ PRGHO� WKH LQIOXHQFH RI WKH WHUUDLQ DQG WKH
UHODWLYH LPSDFW RI ZLGH DQG QDUURZ��EDQG UHFHS�
WLRQ RQ WKH ILHOG��VWUHQJWK�

/DUJH��VFDOH '$% FRYHUDJH WHVWV ZLOO WKHQ EH
FDUULHG��RXW LQ WKH VHUYLFH DUHD RI 6W� 9LQFHQW WUDQV�
PLWWHU� ZLWK WKH RWKHU WZR WUDQVPLWWHUV VZLWFKHG
RII� 7KH LQWHQWLRQ LV WR FROOHFW WKH QHFHVVDU\ LQ�
IRUPDWLRQ IRU SODQQLQJ SXUSRVHV� H�J� VHUYLFH FRY�
HUDJH UHTXLUHPHQWV DQG LGHQWLILFDWLRQ RI WKH
FRUUHFWLRQ SDUDPHWHUV QHHGHG WR DGMXVW WKH FXUUHQW
SURSDJDWLRQ SUHGLFWLRQ PHWKRGV WR WKH FDVH RI WHU�
UHVWULDO GLJLWDO EURDGFDVWLQJ� 7KH SURSDJDWLRQ HQ�
YLURQPHQW RIIHUHG E\ WKH WHVW��EHG� FKDUDFWHULVHG
E\ GLIIHUHQW DUHDV� LV SDUWLFXODUO\ LQWHUHVWLQJ LQ WKLV
UHVSHFW�

7KH ILHOG��VWUHQJWK YDOXHV UHOHYDQW WR WKH '$%
ZLGH��EDQG PHDVXUHPHQWV ���� 0+]�� ZLOO EH
FRPSDUHG ZLWK WKH QDUURZ��EDQG PHDVXUHPHQWV
���� N+]�� FXUUHQWO\ FDUULHG��RXW RQ DQDORJXH )0
UDGLR VLJQDOV� LQ RUGHU WR LGHQWLI\ WKH HUURU VWDWLVWLFV
DIIHFWLQJ WKH PHDVXULQJ PHWKRGV� :LGH DQG
QDUURZ��EDQG PHDVXUHPHQWV ZLOO EH DFTXLUHG FRQ�
VHFXWLYHO\ RQ WKH VDPH URXWHV�

7KHVH ODUJH��VFDOH FRYHUDJH WHVWV ZLOO EH FDUULHG��
RXW E\ WKH 5$, 0RQLWRULQJ &HQWUH� ZLWK WKH DVVLV�

WDQFH RI WKH 5HVHDUFK &HQWUH UHVSRQVLEOH IRU WKH
RSHUDWLRQ RI WKH QHWZRUN� &RQWLQXRXV ILHOG��
VWUHQJWK UHFRUGLQJ RI WKH 7��'$% VLJQDO ZLOO EH
FDUULHG��RXW LQ D PRELOH YDQ HTXLSSHG ZLWK D SUR�
IHVVLRQDOPHWHU FRQWUROOHG E\ D SHUVRQDO FRPSXWHU�
DQG D *36 UHFHLYHU� 7KH ILHOG��VWUHQJWK PHDVXUH�
PHQWV DUH V\QFKURQL]HG WR WKH URWDWLRQ RI WKH YH�
KLFOH GULYH VKDIW ZLWK DQ DFTXLVLWLRQ LQWHUYDO RI
�� FP�� FRUUHVSRQGLQJ WR DERXW �����ZDYHOHQJWKRI
WKH 5) FDUULHU LQ FKDQQHO ��� (YHU\ EORFN RI
�� PHDVXUHPHQWV� FRUUHVSRQGLQJ WR D ����P GLV�
WDQFH RQ WKH URXWH� ZLOO EH LGHQWLILHG E\ WKH JHR�
JUDSKLFDO SRVLWLRQ RI WKH YHKLFOH DV SURYLGHGE\ WKH
*36 UHFHLYHU� 7KLV SURFHGXUH DOORZV GHWDLOHG DF�
TXLVLWLRQ RI WKH ILHOG��VWUHQJWK SURILOH DORQJ SUHVH�
OHFWHG URXWHV� 7KH PHDVXUHPHQWV ZLOO EH FDUULHG��
RXW SURJUHVVLYHO\ PRYLQJ DZD\ IURP WKH
WUDQVPLWWHU XQWLO WKH WKUHVKROG RI PLQLPXP '$%
ILHOG��VWUHQJWK LV UHDFKHG� 7KH UHVXOWV ZLOO WKHQ EH
VHSDUDWHO\ SURFHVVHG LQ DFFRUGDQFH ZLWK WKH W\SH
RI LQYHVWLJDWHG DUHDV� XUEDQ� UXUDO� PRXQWDLQRXV�
HWF�

,Q D ILUVW SKDVH� WKH ILHOG��VWUHQJWK PHDVXUHPHQWV
ZLOO EH FDUULHG��RXW DW ��� P DJO� ZLWK D �����ZDYH�
OHQJWK PRQRSROH UHFHLYLQJ DQWHQQD PRXQWHG RQ D
5$, FDU� 7KH PHDVXUHPHQWV ZLOO WKHQ EH UHSHDWHG�
RQ WKH PRVW VLJQLILFDQW URXWHV� DW �� P DJO XVLQJ D
�����ZDYHOHQJWK GLSROH DQWHQQD LQVWDOOHG RQ WKH
PRELOH YDQ�

$OO ILHOG��VWUHQJWK PHDVXUHPHQWV� DW ��� DQG ����P
KHLJKWV� ZLOO EH FDUULHG RXW LQ ERWK WKH ZLGH��EDQG
PRGH ���� 0+]� DQG WKH QDUURZ��EDQG PRGH
���� N+]� DURXQG ��� 0+]� DQG DUH DLPHG DW
DVVHVVLQJ WKH LQIOXHQFH RI VHOHFWLYH IDGLQJ LQ 9+)
PRELOH UHFHSWLRQ� 7KH DFTXLVLWLRQ LQWHUYDO RI
�� FP �DERXW ��� ZDYHOHQJWK� DOORZV WKH VHSDUD�
WLRQ� LQ WKH GDWD SURFHVVLQJ SURFHGXUH� RI WKH
HIIHFWV RI IDVW DQG VHOHFWLYH IDGLQJ� GXH WR PXOWL�
SDWK� IURP VWDEOH QRQ��VHOHFWLYH ILHOG DWWHQXDWLRQV
�VORZ IDGLQJ� GXH WR REVWDFOHV EHWZHHQ WKH UHFHLY�
LQJ DQWHQQD DQG WKH WUDQVPLWWHU�

7KLV LQIRUPDWLRQ LV YHU\ XVHIXO IRU WKH GHYHORS�
PHQW RI VXLWDEOH FRPSXWHU SURJUDPV WR SUHGLFW
7��'$% FRYHUDJH�

�� &RQFOXVLRQV

7KHRQ��JRLQJGHYHORSPHQWV LQ WKH'$% WHFKQROR�
J\ KDYH HQFRXUDJHG DQ DFFHOHUDWLRQ RI WKH HYDOXD�
WLRQ SURJUDPPH DQG WKH SXUVXLW RI WKH SODQQLQJ
VWXGLHV IRU IXWXUH 7��'$% VHUYLFHV� 7KH 5$,'$%
:RUNLQJ *URXS LV GHWHUPLQHG WR SURFHHG ZLWK WKH
QHFHVVDU\ VWXGLHV� ODERUDWRU\ DQG ILHOG��WHVWV WR
PDNH WKLV H[FLWLQJ SURVSHFW D UHDOLW\ DV VRRQ DV
SRVVLEOH� 7KH '$% WHVW��EHG RQ FKDQQHO �� LPSOH�
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PHQWHGE\ WKH5HVHDUFK&HQWUH LQ WKH$RVWD9DOOH\�
LQ FORVH FR��RSHUDWLRQ ZLWK RWKHU 5$, 'HSDUW�
PHQWV� ZLOO DOORZ WKH DVVHVVPHQW RI WKH SRWHQWLDO RI
'$% IRU PRELOH� SRUWDEOH DQG GRPHVWLF UHFHSWLRQ
LQ D VLQJOH IUHTXHQF\ QHWZRUN� 7KH ILUVW UHVXOWV RI
WKH KDUPRQLVHG HIIRUW RI DOO WKH 5$, SDUWLFLSDQWV LQ
WKH'$%:RUNLQJ*URXSVKRXOG EHDYDLODEOH LQ WKH
ILUVW TXDUWHU RI �����

%LEOLRJUDSK\
>�@ (XURSHDQ 7HOHFRPPXQLFDWLRQ 6WDQGDUG

SU (76 ��� ����5DGLR EURDGFDVW V\VWHPV�
'LJLWDO $XGLR %URDGFDVWLQJ �'$%� WR PR�
ELOH� SRUWDEOH DQG IL[HG UHFHLYHUV
(76,� 1RYHPEHU �����

>�@ ,78��5 5HFRPPHQGDWLRQ 31����� 9+) DQG
8+)SURSDJDWLRQ FXUYHV IRU WKH IUHTXHQF\
UDQJH IURP �� 0+] WR ����0+]

>�@ $ULDXGR� 0�� 5LSDPRQWL� 6�� &KDQQHO ��
VLQJOH IUHTXHQF\ QHWZRUN LQ WKH $RVWD
9DOOH\� 0HDVXUHPHQW SURFHGXUHV�
5$, 5HVHDUFK &HQWUH� 6HSWHPEHU �����

>�@ $ULDXGR� 0�� %ODQFKLHWWL� *�� 5LSDPRQWL� 6��
([SHULPHQWDO HYDOXDWLRQ RI WKH UDGLR FKDQ�
QHO VWDWLVWLFDO FKDUDFWHULVWLFV
5$, 5HVHDUFK &HQWUH� -XQH �����

(XUR'DE )RUXP

2Q � 'HFHPEHU ����� UHSUHVHQWDWLYHV IURP QDWLRQDO '$% JURXSLQJV� DGPLQLVWUDWLRQV� EURDGFDVWHUV
DQG WKH FRQVXPHU HOHFWURQLFV LQGXVWU\ PHW DW (%8 +HDGTXDUWHUV WR H[DPLQH D SURSRVDO IRU WKH HVWDE�
OLVKPHQW RI (XURSH��ZLGH FROODERUDWLRQ LQ WKH ODXQFKLQJ RI 'LJLWDO $XGLR %URDGFDVWLQJ VHUYLFHV� 7HQ
FRXQWULHV DQG IRXU LQWHUQDWLRQDO RUJDQL]DWLRQV ZHUH UHSUHVHQWHG DW WKH PHHWLQJ� ZKLFK HQGRUVHG WKH
SURSRVDO DQG GHFLGHG WR HVWDEOLVK WKH (XUR'DE )RUXP�

7KH (XUR'DE )RUXP ZLOO SURPRWH LQWHUQDWLRQDO FRQVHQVXV DQG DJUHHPHQW RQ YDULRXV LVVXHV UHODWLQJ
WR '$%� DQG ZLOO GHYHORS VWUDWHJLHV IDYRXULQJ WKH VPRRWK LQWURGXFWLRQ RI '$% VHUYLFHV LQ (XURSH DQG
ZRUOGZLGH� ,W ZLOO EXLOG RQ WKH UHVXOWV RI ZRUN LQLWLDWHG E\ WKH (%8 LQ ����DQG FRQWLQXHGZLWKLQ WKH(XUH�
ND �����'$% 3URMHFW RYHU WKH SDVW QLQH \HDUV� 7KLV HVVHQWLDOO\ WHFKQLFDO ZRUN KDV OHG WR WKH HVWDEOLVK�
PHQW RI D (XURSHDQ 7HOHFRPPXQLFDWLRQ 6WDQGDUG �(76 ��� ���� DQG WZR GUDIW 5HFRPPHQGDWLRQV RI
WKH ,785DGLRFRPPXQLFDWLRQ6HFWRU �5HFRPPHQGDWLRQV%2����� DQG%6������ IRU WHUUHVWULDO DQG VDW�
HOOLWH VHUYLFHV� UHVSHFWLYHO\�� DOO RI ZKLFK HIIHFWLYHO\ HVWDEOLVK WKH (XUHND �����'$% V\VWHP DV WKH UH�
FRJQLVHG VWDQGDUG IRU GLJLWDO VRXQG EURDGFDVWLQJ LQ (XURSH DQG ZRUOGZLGH�

,Q WKH DUHD RI '$% V\VWHPSURPRWLRQ DQG SUHSDUDWLRQ IRU VHUYLFH LPSOHPHQWDWLRQ�PXFK YDOXDEOH SURJ�
UHVV KDVEHHQDFKLHYHG WKURXJK WKH YDULRXV QDWLRQDO '$%SURPRWLRQDO JURXSV �WKH VR��FDOOHG'$%SODW�
IRUPV DQG FOXEV�� $ QHHG KDV QRQHWKHOHVV EHHQ IHOW ZLWKLQ WKHVH JURXSV IRU D EURDGHU YLHZSRLQW RQ
PDWWHUV RI LQWHUHVW DFURVV QDWLRQDO DQG UHJLRQDO ERUGHUV� SDUWLFXODUO\ LQ UHODWLRQ WR IUHTXHQF\ SODQQLQJ
DQG PDQDJHPHQW �QRWDEO\ LQ WKH SHULRG OHDGLQJ WR WKH &(37 '$% SODQQLQJ FRQIHUHQFH LQ PLG��������
WKH FRRUGLQDWLRQ RI EURDGFDVWHUV· DQG XVHUV· UHTXLUHPHQWV LQ WHUPVRI VHUYLFHV DQG UHFHLYHU IXQFWLRQDOL�
WLHV� DQG WKH VKDULQJ RI H[SHULHQFH� ,W LV WKLV QHHG ZKLFK KDV OHG WR WKH FUHDWLRQ RI WKH (XUR'DE )RUXP�
2WKHU WRSLFV RI FRPPRQ LQWHUHVW ZLOO LQFOXGH PDUNHWLQJ VWUDWHJLHV� OHJDO DQG UHJXODWRU\ PDWWHUV� FRQGL�
WLRQDO DFFHVV DQG FRS\ULJKW� DQG PRQLWRULQJ RI WKH GHYHORSPHQW RI '$% HTXLSPHQW �LQFOXGLQJ FRQIRU�
PDQFH ZLWK WKH SXEOLVKHG VWDQGDUGV� DQG VHUYLFHV� ,W LV H[SHFWHG� WRR� WKDW PHPEHUV ZLOO GHEDWH WKH
IXWXUHRULHQWDWLRQRIVRXQGEURDGFDVWLQJ�ZLWK FRQVLGHUDWLRQRI WKH LQWHUUHODWLRQVKLSVEHWZHHQ WHUUHVWULDO
DQG VDWHOOLWH VHUYLFHV� WKH HYROXWLRQ WRZDUGV PXOWLPHGLD DQG LQWHUDFWLYH UDGLR� DQG RWKHU ORQJHU��WHUP
FRQFHSWV�

0HPEHUVKLS RI WKH (XUR'DE )RUXP LV RSHQ WR DOO H[LVWLQJ DQG IXWXUH QDWLRQDO JURXS�
LQJV� DV ZHOO DV LQGLYLGXDO PDQXIDFWXUHUV� VHUYLFH RSHUDWRUV� EURDGFDVWHUV DQG
LQVWLWXWHV� $SSOLFDQWV IRU PHPEHUVKLS ZLOO EH UHTXLUHG WR VLJQ D 0HPRUDQGXP RI
8QGHUVWDQGLQJ �0R8� VHWWLQJ RXW WKH REMHFWLYHV RI WKH )RUXP DQG WKH FRQGLWLRQV
DFFHSWHG E\PHPEHUV� 7KH )RUXPZLOO EH VHOI��ILQDQFLQJ� WKURXJK D VXEVFULSWLRQ IHH�
7KH ILUVW PHHWLQJ� ZKLFK PD\ EH DWWHQGHG E\ DOO LQWHUHVWHG SDUWLHV LQWHQGLQJ WR VLJQ
WKH 0R8� LV VFKHGXOHG WR WDNH SODFH LQ *HQHYD RQ �� 0DUFK �����

)RU IXUWKHU LQIRUPDWLRQ DERXW WKH (XUR'DE )RUXP� FRQWDFW�
0U� )� .R]DPHUQLN
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