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:KDW DUH WKH NH\ LVVXHV LQ
DQDORJXH +'79�('79 V\VWHPV" 
%� 3DXFKRQ �*5) �� 7')�

�� ,QWURGXFWLRQ

:KDW DUH WKH DQDORJXH HQKDQFHG RU KLJK GHILQLWLRQ
V\VWHPV DYDLODEOH RU OLNHO\ WR EH DYDLODEOH LQ (X�
URSH"

�� HQKDQFHG FRPSRVLWH V\VWHPV �3$/ DQG SHUKDSV
6(&$0��

�� '���0$& DQG +'��0$& �K\EULG DQDORJXH�
GLJLWDO V\VWHPV��

:RXOG WKH\ EH DEOH WR OLYH WRJHWKHU"

:RXOG WKH\ HYHQ EH DEOH WR OLYH ZLWK GLJLWDO WHOHYL�
VLRQ"

,Q RWKHU ZRUGV� DUH HQKDQFHG FRPSRVLWH V\VWHPV�
'���0$&�+'��0$& DQG GLJLWDO V\VWHPV JRLQJ WR
EH IULHQGV RU IRHV"

%HIRUH GHDOLQJ ZLWK WKH KHDUW RI WKHVH LQWHUHVWLQJ
TXHVWLRQV� D EULHI UHPLQGHU RI VRPH RI WKH KLVWRU\
RI WKH 0$& SDFNHW V\VWHP� ZKHUH LW LV WRGD\� DQG
WKH UHFHQW DFWLYLWLHV RI WKH (XURSHDQ &RPPLVVLRQ
�(&� WRKHOS WKH LQWURGXFWLRQRI'���0$&����DQG
+'��0$&� ZLOO EH DSSURSULDWH� 7KLV ZLOO FRQFHQ��

$QDORJXH HQKDQFHG RU KLJK��
GHILQLWLRQ WHOHYLVLRQ V\VWHPV WHQG�
E\ QDWXUH� WR EH DPHQDEOH WR
HYROXWLRQDU\ GHYHORSPHQW DQG
LPSOHPHQWDWLRQ� +'��0$&� WKH
QHZHVW PHPEHU RI WKH 0$&�SDFNHW
IDPLO\ RI VWDQGDUGV ZKRVH
GHYHORSPHQW KDV EHHQ IRVWHUHG E\
WKH (%8 IRU D QXPEHU RI \HDUV� LV
WKH IUXLW RI MXVW VXFK DQ HYROXWLRQDU\
DSSURDFK� +DYLQJ JDLQHG WKH
VXSSRUW RI WKH (XURSHDQ
&RPPLVVLRQ DV WKH RQO\ QRQ��GLJLWDO
KLJK��GHILQLWLRQ VDWHOOLWH HPLVVLRQ
V\VWHP IRU (XURSH� +'��0$& LV VHW
WR HVWDEOLVK DQ HDUO\ IRRWKROG LQ WKH
KLJK��GHILQLWLRQ PDUNHW� ,W WKHUHIRUH
KDV DQ LPSRUWDQW U{OH LQ SURPRWLQJ
SXEOLF GHPDQG IRU EHWWHU SLFWXUHV�
EHWWHU VRXQG DQG� DERYH DOO� IRU WKH
���� DVSHFW UDWLR�

3$/SOXV� D ���� FRPSDWLEOH
GHYHORSPHQW RI WKH 3$/ V\VWHP
ZKLFK KDV EHHQ WKH EDFNERQH RI
(XURSHDQ ��� FRORXU VHUYLFHV IRU D
TXDUWHU RI D FHQWXU\� LV VHW WR
VXVWDLQ WKH LQWHUHVW RI PLOOLRQV RI
YLHZHUV LQ WKH VHUYLFHV RI
EURDGFDVWHUV ZKR PXVW FRQWLQXH
WKHLU WHUUHVWULDO VHUYLFHV LQ WKH
SHULRG RI WUDQVLWLRQ WR DOO��GLJLWDO
+'79 �� D WUDQVLWLRQ ZKLFK LV
H[SHFWHG WR ODVW ZHOO LQWR WKH QH[W
FHQWXU\�

 (GLWHG WH[W RI D SDSHU GHOLY�
HUHG E\ WKH DXWKRU DW 1$%
+'79 :RUOG� /DV 9HJDV�
$SULO �����
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WUDWHRQ WKH'LUHFWLYH LVVXHGE\ WKH&RXQFLO RI0LQ�
LVWHUV RI WKH (& RQ '���0$& DQG +'��0$& DQG
WKH 0HPRUDQGXP RI 8QGHUVWDQGLQJ DVVRFLDWHG
ZLWK LW�

7KHQ� LQ WKH VHFRQGSDUW RI WKHSDSHU� VRPHJHQHUDO�
DQG , KRSH XVHIXO� UHPDUNV ZLOO EH RIIHUHG RQ WKH
FUXFLDO LVVXH� HQKDQFHG FRPSRVLWH V\VWHPV�
'���0$&� +'��0$&� GLJLWDO V\VWHPV �� IULHQGV RU
IRHV"

�� $FWLYLWLHV RI WKH (XURSHDQ
&RPPLVVLRQ WR VWLPXODWH
WKH LQWURGXFWLRQ RI '��0$&
���� DQG +'�0$&

7KH 0$&�SDFNHW V\VWHP LV WKH UHVXOW RI H[WHQVLYH
ZRUN E\ WKH (%8 DW WKH EHJLQQLQJ RI WKH ����·V�
$IWHU PDQ\ GLVFXVVLRQV� D ILQDO FRPSURPLVH ZDV
UHDFKHG DW WKH (%8 7HFKQLFDO &RPPLWWHH ZKLFK
PHW LQ 6HYLOOH� 6SDLQ� LQ �����

7KH LPSOHPHQWDWLRQ RI WKH V\VWHP VXIIHUHG IURP
VRPH GHOD\V ZKLFK RFFXUUHG IRU D YDULHW\ RI UHD�
VRQV� WKH FKLSVHWV GLG QRW FRPH DV HDUO\ DV H[�
SHFWHG� LQ SDUWLFXODU EHFDXVH TXHVWLRQ PDUNV ZHUH
UDLVHG DERXW WKH QHHG IRU GXDO��VWDQGDUG UHFHLYHUV�
'� DQG' ERWKPHPEHUV RI WKH0$& IDPLO\� 7KHQ
FDPH WKH TXHVWLRQ RI FRQGLWLRQDO DFFHVV V\VWHPV
ZKLFK KDG WR EH GHILQHG SULRU WR WKH ODXQFK RI WKH
SURJUDPPHV� $V \RX FDQ LPDJLQH� JHWWLQJ GLIIHU�
HQW FRPSHWLWRUV DURXQG D WDEOH LQ RUGHU WR SHUVXDGH
WKHP WR XVH WKH VDPH FRQGLWLRQDO DFFHVV V\VWHP WR
UHGXFH WKH QXPEHU RIER[HV LQ WKH KRXVH� �EXW DW WKH
VDPH WLPH DOORZLQJ WKH YLHZHU WR VZLWFK >]DS@
IURP RQH SURJUDPPH WR DQRWKHU� ZDV QRW DQ HDV\
WKLQJ� 7KHQ FDPH WKHPHUJHU RI WZR %ULWLVK RSHUD�
WRUV UHVXOWLQJ LQ %6N\% DQG ILQDOO\ WKH IDFW WKDW WKH
8. DEDQGRQHG WKH '��0$& V\VWHP�

$W ODVW� KRZHYHU� D QXPEHU RI SURJUDPPHV DUH EH�
LQJ WUDQVPLWWHG LQ '���0$& YLD VHYHUDO VDWHOOLWHV�
7')� 796DW�2O\PSXV�$VWUD DQG RWKHUV� %XW WR EH
KRQHVW� DV PRVW RI WKHVH SURJUDPPHV DUH DOVR
DYDLODEOH RQ FXUUHQW 3$/ RU 6(&$0 VHWV YLD WHU�
UHVWULDO 79 RU VDWHOOLWH RU FDEOH GLVWULEXWLRQ� WKHUH
DUH QRW \HW PDQ\ KRPHV HTXLSSHG ZLWK 0$&�
SDFNHW UHFHLYHUV�

,Q WKLV FRQWH[W� LW DSSHDUV WKDW WKH XQLTXH DGYDQ�
WDJHV RI 0$& DUH�

�� LWV DELOLW\� DYDLODEOH QRZ� WR WUDQVPLW ���� SLF�
WXUHV DQG WR ILOO ���� GLVSOD\V�

�� LWV DELOLW\ WR EH XSJUDGHG� LQ D IXOO\��FRPSDWLEOH
ZD\� WR KLJKGHILQLWLRQ+'��0$&�DQG LW VKRXOG

EH UHPHPEHUHG WKDW FRPSDWLELOLW\ ZRUNV LQ
ERWK GLUHFWLRQV �� GRZQZDUGV DQG XSZDUGV��

2WKHU IHDWXUHV� VXFK DV GLJLWDO VRXQG� DOVR H[LVW EXW
ZKLFK DUH QRW XQLTXH WR WKH 0$& V\VWHPV�

&RQVHTXHQWO\� WKH PDQXIDFWXUHUV KDYH ZRUNHG LQ�
WHQVLYHO\ RQ ���� GLVSOD\V DQG WKH ODVW ,�)�$�� LQ
$XJXVW ���� LQ%HUOLQ�ZDV WKH ILUVW WLPH WKHVH QHZ
WHOHYLVLRQ VHWV ZHUH H[KLELWHG WR D ODUJH SXEOLF�

%XW WKH FKLFNHQ DQG HJJ SUREOHP UHPDLQV �� ZK\
PDQXIDFWXUH ODUJHTXDQWLWLHVRI���� WHOHYLVLRQ VHWV
DQG RIIHU WKHP WR WKH SXEOLF DW D UHDVRQDEOH SULFH
LI WKHUH DUH RQO\ YHU\ IHZ ���� SURJUDPPHV" $QG
ZK\ SURGXFH DQG EURDGFDVW ���� SURJUDPPHV LI
WKHUH DUH QRW PDQ\ YLHZHUV HTXLSSHG ZLWK ����
VHWV"

,Q RUGHU WR UHVROYH WKLV GLOHPPD WKH &RPPLVVLRQ
RI WKH (XURSHDQ &RPPXQLW\� XQGHU WKH DXWKRULW\
RI WKH 9LFH��&KDLUPDQ )LOLSSR 0DULR 3DQGROIL�
WRRN WZR NH\ LQLWLDWLYHV ODVW \HDU�

�� D 'LUHFWLYH�

�� D 0HPRUDQGXP RI 8QGHUVWDQGLQJ �0R8��

7KH'LUHFWLYH KDV QRZEHHQ LVVXHG� ,W LV DSSOLFDEOH
XQWLO WKH HQG RI ����� EXW HYHU\ WZR \HDUV RSSRUWX�
QLWLHV DUH JLYHQ WR WKH &RPPLVVLRQ WR SURSRVH WR
WKH &RXQFLO RI 0LQLVWHUV WKDW WKH 'LUHFWLYH EH
DGDSWHG LI QHFHVVDU\�

7KH SDUWQHU RI WKH 'LUHFWLYH LV D 0HPRUDQGXP RI
8QGHUVWDQGLQJ �RU 0R8� EHWZHHQ DOO SDUWLHV LQ�
YROYHG� WKLV KDV QRW \HW EHHQ ILQDOL]HG�

7KH 'LUHFWLYH DSSOLHV WR VWDQGDUGV IRU VDWHOOLWH
EURDGFDVWLQJ RI WHOHYLVLRQ VLJQDOV� $V IDU DV WUDQV�
PLVVLRQ VWDQGDUGV DUH FRQFHUQHG WKHPDLQ SRLQWV RI
WKH 'LUHFWLYH DUH� LQ VXPPDU\� WKDW�

�� RQO\ +'��0$& PD\ EH XVHG IRU QRQ��GLJLWDO
+'79 WUDQVPLVVLRQV�

�� RQO\ '���0$& PD\ EH XVHG IRU QRQ��GLJLWDO
�����OLQH WUDQVPLVVLRQV LQ WKH ���� IRUPDW�

�� DOO ���� UHFHLYHUV PXVW LQFRUSRUDWH D '���0$&
GHFRGHU IURP�-DQXDU\�����ZLWKRWKHU UHFHLY�
LQJ HTXLSPHQW LQFRUSRUDWLQJ D VWDQGDUGL]HG
VRFNHW�

)XUWKHU SURYLVLRQ LV PDGH IRU WKH XVH RI '���0$&
E\ ��� VHUYLFHV VWDUWLQJ DIWHU � -DQXDU\ ����� VXE�
MHFW WR WKH DGRSWLRQ E\ &RXQFLO RI D &RPPLVVLRQ
SURSRVDO RQ ILQDQFLDO VXSSRUW IRU VXFK VHUYLFHV�
&RPPLVVLRQ SURSRVDOV DUH DOVR UHTXLUHG E\ ��'H�
FHPEHU ���� DV UHJDUGV RWKHU VHUYLFHV ZLWK D YLHZ
WR JHDULQJ HIIRUWV WR WKH ZLGHVSUHDG LQWURGXFWLRQ
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RQ� -DQXDU\ ����RI'���0$&�ZLWK DQ LQFUHDVLQJ
VKDUH RI �����

$W WKH VDPH WLPH DV DGRSWLQJ WKLV FRPPRQ SRVL�
WLRQ�&RXQFLO UHTXHVWHG WKH&RPPLVVLRQ WR LQWHQVL�
I\ LWV FRQWDFW ZLWK WKH UHSUHVHQWDWLYHV RI WKH YDUL�
RXV VHFWRUV FRQFHUQHG ZLWK D YLHZ WR UHDFKLQJ
DJUHHPHQW RQ WKH0HPRUDQGXP RI8QGHUVWDQGLQJ
WR EH VLJQHG LQ SDUDOOHO ZLWK WKH ILQDO DGRSWLRQ RI
WKH 'LUHFWLYH� &RXQFLO DOVR LQYLWHG WKH &RPPLV�
VLRQ WR WDNH LPPHGLDWH PHDVXUHV WR IDFLOLWDWH WKH
LPSOHPHQWDWLRQ RI LQLWLDWLYHV IRU WKH EURDGFDVWLQJ
RI ���� '���0$& VHUYLFHV� 7KLV UDLVHV WKH TXHV�
WLRQRI&RPPXQLW\ ILQDQFLDO VXSSRUW� IRUZKLFK WKH
&RPPLVVLRQ PXVW PDNH SURSRVDOV FRYHULQJ WKH
SHULRG ���������� E\ �� $SULO WKLV \HDU DW WKH ODW�
HVW� LQGHSHQGHQWO\ RI WKH VXSSRUW ZKLFK PD\ EH
PDGH DYDLODEOH LQ ����� 3UHOLPLQDU\ FRQVLGHU�
DWLRQ RI D VXSSRUW SDFNDJH KDV OHG WR WKH IROORZLQJ
RULHQWDWLRQV�

�� 7KH VWUDWHJLF LPSRUWDQFH RI WKH GHYHORS�
PHQW RI ���� VHUYLFHV DV DQ HVVHQWLDO SDUW RI WKH
HYROXWLRQ WRZDUGV+'79KDV WKXV EHHQ FRQILUPHG
E\ &RXQFLO� 6LQFH WKH QDWXUDO PDUNHW IRU VDWHOOLWH
WHOHYLVLRQ LV &RPPXQLW\��ZLGH DV WKH VDPH VDWHO�
OLWH VLJQDOV FDQEH UHFHLYHGDFURVV QDWLRQDO ERUGHUV�
LW LV HVVHQWLDO WR DFW DW &RPPXQLW\ OHYHO�

�� $V KDV EHHQ VWDWHG RQ VHYHUDO RFFDVLRQV� WKH
ILQDQFLDO VXSSRUW QHHGHG IURP WKH &RPPXQLW\
EXGJHW IRU WKH GHYHORSPHQW RI WKH DERYH PHQ�
WLRQHG VHUYLFHV KDV EHHQ HVWLPDWHG WR EH RI WKH RU�
GHU RI PDJQLWXGH RI ��� WR ����PLOOLRQ (FXV RYHU
D ILYH��\HDU SHULRG�

2QH JHQHUDO SULQFLSOH ZLWK DQ HIIHFW RQ WKH RYHUDOO
DPRXQW RI UHVRXUFHV QHHGHG� DQG ZKLFK FDQ JXLGH
WKH FRQFUHWH DSSOLFDWLRQ RI WKHVH LQFHQWLYHV� LV WKDW
RI D GHJUHVVLYH DSSURDFK� 7KLV LPSOLHV WKDW WKH
KLJKHVW OHYHO RI LQFHQWLYHV ZRXOG EH PDGH DYDLO�
DEOH DW WKH VWDUW RI WKH SHULRG� LQ RUGHU ERWK WR JLYH
D FOHDU VLJQDO WR WKH PDUNHW DQG WR SURYLGH IRU WKH
PDUNHW WR PRYH VXEVHTXHQWO\ WR LWV RZQ VSRQWD�
QHRXV HYROXWLRQ�

$QRWKHU LPSRUWDQW SULQFLSOH LV HTXLWDEOH DFFHVV WR
ILQDQFLDO VXSSRUW� 7R WKLV HQGPHDVXUHVZLOO EH WDN�
HQ WR HQVXUH D EURDG EDODQFH� ERWK LQ OLQJXLVWLF DQG
JHRJUDSKLF WHUPV� RI WKH GLVWULEXWLRQ RI WKH LQFHQ�
WLYHV�

�� $V IDU DV WKH LQFHQWLYHV DUH FRQFHUQHG� WKUHH
GLIIHUHQW FDWHJRULHV FRXOG EH FRQVLGHUHG�

D� )LQDQFLDO LQFHQWLYHV SURYLGHG IRU EURDGFDVWHUV
LQ RUGHU WR VXSSRUW WKH FRVW RI WUDQVPLVVLRQ LQ

���� ZLGH��VFUHHQ IRUPDW DQG '���0$& VWDQ�
GDUG�

7KH SULRULW\ REMHFWLYH LV WKH UDSLG HPHUJHQFH RI
D VXIILFLHQW QXPEHU RI '���0$& VHUYLFHV� ERWK
WRPDNH DYDLODEOH WR WKH (XURSHDQ FRQVXPHU DQ
LPSURYHG TXDOLW\ RI WHOHYLVLRQ DQG WR RSHQ WKH
ZD\ IRU WKH LQWURGXFWLRQ RI +'79�

,Q OLQH ZLWK WKH GHJUHVVLYH DSSURDFK� WKH OHYHO
RI ILQDQFLDO VXSSRUW ZLOO EH UHGXFHG SURJUHV�
VLYHO\ RYHU WLPH DV IROORZV� WKH HDUOLHU WKH VHU�
YLFH VWDUWV WKH KLJKHU WKH OHYHO RI ILQDQFLQJ DQG
ZKDWHYHU WKH VWDUWLQJ GDWH RI WKH VHUYLFH� WKH IL�
QDQFLQJ ZLOO EH KLJKHVW LQ WKH ILUVW \HDU DQG UH�
GXFHG SURJUHVVLYHO\ LQ VXEVHTXHQW \HDUV� 7KH
OHYHO RI ILQDQFLDO VXSSRUW ZLOO EH KLJKHU IRU
WKRVH VHUYLFHV XVLQJ '���0$& LQ ���� IRUPDW
DQG DOVR UHODWHG WR WKH SHUFHQWDJH RI SUR�
JUDPPHV LQ WKLV IRUPDW ZLWKLQ HDFK VHUYLFH�

E� $ VHFRQG FDWHJRU\ RI ILQDQFLDO LQFHQWLYH UHODWHV
WR WKH SURGXFWLRQ RI QHZ SURJUDPPHV LQ ����
IRUPDW� DQG WKH FRQYHUVLRQ RI VXLWDEOH H[LVWLQJ
SURJUDPPH PDWHULDO LQWR WKH ���� IRUPDW�

6XSSRUW ZLOO EH SURYLGHG RQ WKH EDVLV RI WKH H[�
WUD FRVW RI PDNLQJ D SURJUDPPH RI LPSURYHG
WHFKQLFDO TXDOLW\ LQ WKH ���� IRUPDW�

$ VXLWDEOH SURSRUWLRQRI WKH VXPPDGHDYDLODEOH
ZLOO EH UHVHUYHG IRU SURJUDPPHV SURGXFHG E\
LQGHSHQGHQW SURGXFHUV DQG SURGXFHUV HVWDE�
OLVKHG LQ FRXQWULHV ZLWK D OHVVHU DXGLRYLVXDO FD�
SDFLW\�

&RQYHUVLRQ FRVWV IRU UH��VFDQQLQJ H[LVWLQJ SUR�
JUDPPH PDWHULDO IRU WKH ���� IRUPDW VKRXOG
DOVR EH WDNHQ LQWR DFFRXQW�

F� 6SHFLILF LQFHQWLYHV ZLOO EH UHTXLUHG IRU FDEOH
RSHUDWRUV� LQ RUGHU WR FRYHU WKH H[WUD FRVWV DULV�
LQJ IURP WKHLU QHHG WR XSGDWH WKHLU QHWZRUNV DQG
PDNH WKHP DEOH WR UHFHLYH DQG GLVWULEXWH
'���0$&VLJQDOV� 7KLVZLOO SULQFLSDOO\ LQYROYH
WKH DGDSWDWLRQ RI KHDG��HQG HTXLSPHQW�

�� 7KH VXSSRUW SURYLGHG E\ WKH &RPPXQLW\
ZLOO EHPDQDJHGE\ DQ ´HQWLW\µZLWK DQ DSSURSULDWH
OHJDO IRUP� FUHDWHG XQGHU WKH IRUWKFRPLQJ0HPR�
UDQGXP RI 8QGHUVWDQGLQJ� 7KH 0R8 ZLOO� RQ WKH
EDVLV RI PXWXDO FRPPLWPHQWV� DOORZ EURDGFDVWHUV�
HTXLSPHQW PDQXIDFWXUHUV� VDWHOOLWH RSHUDWRUV DQG
FDEOH RSHUDWRUV WR PRXQW D MRLQW HIIRUW IRU WKH
LQWURGXFWLRQ RI HQKDQFHG WHOHYLVLRQ VHUYLFHV�

,Q WKLV IUDPHZRUN WKH ´HQWLW\µ ZLOO DGPLQLVWHU WKH
ILQDQFLDO VXSSRUW WR GHYHORS LQ SDUWLFXODU WKH IRO�
ORZLQJ DFWLYLWLHV� SURGXFLQJ DQGEURDGFDVWLQJSUR�
JUDPPHV LQ ����'���0$&� HQVXUH WKH DYDLODELOLW\
RI UHFHLYHUV LQ WKH PDUNHW� HQVXULQJ VXIILFLHQW VDW�
HOOLWH WUDQVSRQGHU FDSDFLW\ DQG FDEOH QHWZRUN FD�
SDFLW\�
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%DVLF UXOHV RI WKH IXQFWLRQLQJ RI WKH ´HQWLW\µ ZLOO
HQVXUH WKH WUDQVSDUHQFH RI WKH GLVWULEXWLRQ RI IL�
QDQFLDO VXSSRUW� DVZLOO WKH UROH RI WKH&RPPLVVLRQ
LQ PRQLWRULQJ LWV RSHUDWLRQV�

$W WKH WLPH RIZULWLQJ� QRPRUH FDQEH VDLG EHFDXVH
WKH QHJRWLDWLRQV DERXW WKH HVWDEOLVKPHQW RI WKLV
0R8 KDYH RQO\ MXVW VWDUWHG�

�� (QKDQFHG FRPSRVLWH�
'��0$&� +'�0$&� GLJLWDO
V\VWHPV� IULHQGV RU IRHV"

$VVXPLQJ WKDW WKH GHOLYHU\ WR WKH SXEOLF RI ����
'���0$& DQG� ODWHU� +'��0$& SURJUDPPHV� ZLOO
EH D VXFFHVV� D TXHVWLRQ LPPHGLDWHO\ DULVHV� ZKDW
VKRXOG EH WKH VWUDWHJ\ RI H[LVWLQJ EURDGFDVWHUV IRU
ZKRP WKH TXDVL��WRWDOLW\ RI WKH DXGLHQFH LV UHDFKHG
E\ WHUUHVWULDO WUDQVPLWWHUV" +RZZLOO WKH\ UHPDLQ
HFRQRPLFDOO\ KHDOWK\� WKDW PHDQV KRZ ZLOO WKH\
DYRLG ORVLQJ D FULWLFDO DPRXQW RI DXGLHQFH ZKLFK
ILQGV WKHP OHVV DWWUDFWLYH EHFDXVH RI WKHLU ROG��
IDVKLRQHG���DVSHFW UDWLR" 7KDW LV HVSHFLDOO\SURE�
OHPDWLF IRU WKRVH VHUYLQJ UHJLRQDO RU ORFDO DXGL�
HQFHV� IRU ZKRP UHQWLQJ D VDWHOOLWH FKDQQHO ZRXOG
EH LQDGHTXDWH� %XW LW LV DOVR D SUREOHP IRU WKRVH
VHUYLQJQDWLRQDO DXGLHQFHV IRUZKRP WKHEHVW VWUDW�
HJ\ LV WR DYRLG IRUFLQJ YLHZHUV WR EX\ FRPPXQLFD�
WLRQ VDWHOOLWH GLVKHV DQG WXQHUV LQ RUGHU WKDW WKH\
PD\ UHFHLYH WKHLU SURJUDPPHV LQ ���� DVSHFW UDWLR�
EHFDXVH DW WKH VDPH WLPH WKHVH YLHZHUV ZRXOG EH
ZHOO HTXLSSHG WR ZDWFK WKHPDQ\ SURJUDPPHV RI�
IHUHG RQ VDWHOOLWH FKDQQHOV E\ FRPSHWLWRUV� 7KH DQ�
VZHU LV VLPSOH� WKH EHVW VROXWLRQ LV WR RIIHU H[LVWLQJ
SURJUDPPHV� LQ WKH ���� IRUPDW� WKURXJK H[LVWLQJ
WUDQVPLWWHUV DQG DQWHQQDV� LQ D ZD\ ZKLFK LV DV
FRPSDWLEOH DV SRVVLEOH ZLWK H[LVWLQJ ��� VHWV� 7KLV
LV ZK\� IURP WKH WHUUHVWULDO EURDGFDVWHUV· SRLQW RI
YLHZ� WKH 3$/SOXV SURMHFW ZDV ERUQ� 7KLV LV DOVR
ZK\� LQ )UDQFH� DWWHQWLRQ KDV DOZD\V EHHQ SDLG WR
WKH DSSOLFDELOLW\ WR 6(&$0 RI WKH VROXWLRQ IRXQG
IRU WKH 3$/SOXV V\VWHP� ,QGHHG� LW ZDV DW WKH (%8

7HFKQLFDO &RPPLWWHH PHHWLQJ LQ &RQVWDQFH� *HU�
PDQ\� WKDW LW ZDV GHFLGHG WR VHW XS WKH $G��KRF
*URXS 9�(36 �� (36 VWDQGLQJ IRU (QKDQFHG 3$/
DQG 6(&$0�

([DPLQDWLRQ RI WKH DFWLYLWLHV RI WKH 3$/SOXV SURM�
HFW JURXS VKRZV WKDW WKH VDPHPDQXIDFWXUHUV �SDU�
WLFXODUO\ 7KRPVRQ� 3KLOLSV� *UXQGLJ DQG 1RNLD��
ZKR DFWLYHO\ VXSSRUW WKH0$&DQG+'��0$&V\V�
WHPV� DOVR SOD\ DPDMRU UROH LQ WKH 3$/SOXV SURMHFW�
7KLV LV QRW D FRLQFLGHQFH� FRPSDWLEOH HQKDQFHG
FRPSRVLWH V\VWHPV� VXFK DV 3$/SOXV� ZLOO EH
DQRWKHUPHDQV WR ILOO� DQG WKHUHIRUH WR VHOO� WKH ����
GLVSOD\V IRU ZKLFK WKH\ KDYH DOUHDG\ LQYHVWHG
KHDYLO\ LQ WKH FRQWH[W RI ���� 0$& DQG +'��
0$&�

7KH LPPHGLDWH GHYHORSPHQW RI VDOHV RI ���� VHWV
UHOLHV H[FOXVLYHO\ RQ WKH XVH RI WKH 0$& V\VWHP�
WKDW PHDQV VDWHOOLWH DQG FDEOH QHWZRUNV� IRU WKH
QH[W VHYHUDO \HDUV �DW OHDVW XQWLO WKH ILQDOL]DWLRQ RI
WKH 3$/SOXV SURMHFW�� 7KLV LV ZK\ WKH (XURSHDQ
&RPPLVVLRQ LV PDNLQJ DOO WKH HIIRUW PHQWLRQHG
HDUOLHU�

%XW WKH GHYHORSPHQW RI DQ\ QHZ DXGLRYLVXDO VHU�
YLFH� HVSHFLDOO\ LI LW UHTXLUHV DGGLWLRQDO SXUFKDVHV
E\ WKH FXVWRPHU� VXFK DV D GLVK DQG D VDWHOOLWH WXQHU�
LV UHODWLYHO\ VORZ LQ WKH ILUVW WZR RU WKUHH \HDUV�
7KHUHIRUH� LW LV FHUWDLQO\ LQ WKH LQWHUHVW RIPDQXIDF�
WXUHUV� LQ RUGHU WR KHOS WKH LQWURGXFWLRQ RI WKH ����
IRUPDW� WKDW WKH VFUHHQV RI WKHVH QHZ ���� VHWV ZLOO
EH ILOOHG QRW RQO\ E\ SURJUDPPHV FDUULHG YLD VDWHO�
OLWH� EXW DOVR� LQ D FRPSDWLEOHZD\� E\ WKHPRVW SRS�
XODU H[LVWLQJSURJUDPPHVZKLFKDUH WUDQVPLWWHGE\
WKH WHUUHVWULDO WUDQVPLWWHUV�

2I FRXUVH� D WKLUG ZD\ RI ILOOLQJ WKHVH ���� VFUHHQV
ZLOO EH WKH LPSOHPHQWDWLRQ RI GLJLWDO V\VWHPV�
ZKLFK HYHU\RQH VHHPV WR DJUHH ZLOO EH EDVHG RQ
WKH ���� IRUPDW �ZLWK� KRZHYHU� VRPH DWWHQWLRQ
SDLG� DW OHDVW LQ (XURSH� WR WKH ODUJH SURSRUWLRQ RI
YLHZHUV ZKR ZLOO UHPDLQ HTXLSSHG ZLWK ��� VHWV��

%HUQDUG 3DXFKRQ LV D JUDGXDWH RI WKH (FROH 3RO\WHFKQLTXH DQG (FROH 1DWLRQDOH 6XSpULHXUH GHV 7pOp�
FRPPXQLFDWLRQV� +H VSHQW VRPH \HDUV DV DQ HQJLQHHU� DQG ODWHU &KLHI (QJLQHHU� DW WKH 6RFLpWp )UDQoDLVH
GH 3URGXFWLRQ �6)3�� ZKHUH KH ZDV +HDG RI (QJLQHHULQJ IRU 7HOHYLVLRQ VWXGLRV� 9LGHR SRVW��SURGXFWLRQ
V\VWHPV� DQG )XWXUH 3ODQQLQJ� ,Q ���� KH MRLQHG 7pOpGLIIXVLRQ GH )UDQFH� DQG LQ ���� ZDV DSSRLQWHG
'HSXW\ 'LUHFWRU UHVSRQVLEOH IRU ,QWHUQDWLRQDO $IIDLUV� KH LV QRZ 'HSXW\ 'LUHFWRU IRU ,QWHUQDWLRQDO DQG
,QGXVWULDO $IIDLUV� KH OHDGV WKH GHOHJDWLRQ UHSUHVHQWLQJ )UHQFK UDGLR DQG WHOHYLVLRQ RUJDQLVDWLRQV DW LQ�
WHUQDWLRQDO WHFKQLFDO PHHWLQJV�

%HUQDUG 3DXFKRQ LV 9LFH &KDLUPDQ RI WKH (%8 7HFKQLFDO &RPPLWWHH� DQG &KDLUPDQ RI (%8 6XE��JURXS
*� �3URGXFWLRQ 6\VWHPV��
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%XW WKHUH LV QR GRXEW� JLYHQ WKH WLPH UHTXLUHG IRU
WKHLU ODUJH��VFDOH GHYHORSPHQW� WKDW WKHVH GLJLWDO
V\VWHPV ZLOO QRW KHOS WKH GHYHORSPHQW RI WKH ����
PDUNHW LQ WKH LPPHGLDWH IXWXUH�

6R QRZ ZH FRPH WR WKH FUXFLDO TXHVWLRQ� DUH DOO
WKHVH V\VWHPV IULHQGV RU IRHV"

7R KHOS ILQG VRPH DQVZHUV WR WKLV TXHVWLRQ� VRPH
RWKHU TXHVWLRQV PD\ EH SRVHG� VRPH RI ZKLFK
PLJKW EH IHOW WR EH SURYRFDWLYH�

�� :LOO HQKDQFHG FRPSRVLWH V\VWHPV VXFK DV 3$/�
SOXV GHYHORS ZHOO LQ WKH DEVHQFH RI VXFFHVV RI
WKHLU ´UDLVRQ G·rWUHµ� L�H�� ���� 0$&"

�� 0RUHRYHU� ZRXOG LW EH JRRG VWUDWHJ\ IRU EURDG�
FDVWHUV WR DFWLYHO\ VXSSRUW WKHPRYH WR 3$/SOXV
LI ����0$& DSSHDUV QRW WR EH YHU\ VXFFHVVIXO"
:RXOG LW QRW WKHQ UHSUHVHQW D PRYH UHVXOWLQJ LQ
PRUH H[SHQVH IRU QR DGGLWLRQDO DXGLHQFH �DQG
IRU FRPPHUFLDO EURDGFDVWHUV� QR DGGLWLRQDO UHY�
HQXH�"

�� ,Q RWKHU ZRUGV� ZKDW ZLOO PDNH EURDGFDVWHUV
DYRLG WKH WHPSWDWLRQ RI EHLQJ FRQVHUYDWLYH DQG
WU\LQJ WR UHVLVW DPRYH IURPWKHSUHVHQW ��� FRP�
SRVLWH V\VWHPV DV ORQJ DV SRVVLEOH "

7KHUH VHHPV WR EH DW OHDVW RQH JRRG UHDVRQ� ZKHWK�
HU ZH OLNH LW RU QRW� WKH IXWXUH LV ����� ���� LV WKH
RQO\ SDUDPHWHU ILUPO\ DJUHHG XSRQ IRU +'79�
���� VHWV DUH KHUH DQGPDQXIDFWXUHUV KDYH LQYHVWHG
D ORW RIPRQH\ LQ SURGXFLQJ WKHVH GLVSOD\V� 7KHUH�
IRUH� LW LV OLNHO\ WKDW E\ DQ\PHDQV DYDLODEOH WR WKHP
�� ����0$&�3$/SOXV� GLJLWDO �� WKH\ZLOO WU\ WR FDW�
DO\]H WKHLU VDOHV IRU WKHVH UHFHLYHUV� 7KHUH ZRXOG
FHUWDLQO\ EH QR XQDQLPLW\ DPRQJ EURDGFDVWHUV WR
VWD\ RQ WKH GHIHQVLYH DJDLQVW WKLV PRYH� DQG HYHQ
LI WKH\ GLG� RWKHU PHDQV RI GLVWULEXWLQJ SUR�
JUDPPHV �VDWHOOLWH� FDEOH� FDVVHWWHV� GLVNV����
ZRXOG WU\ WR E\SDVV EURDGFDVWHUV E\ WDNLQJ WKHLU
FKDQFH WR RIIHU D PRUH PRGHUQ LPDJH E\ RIIHULQJ
���� SURJUDPPHV� ,Q VXFK D FRQWH[W� VXUHO\ QR G\�
QDPLF EURDGFDVWHU FRXOG OHW RWKHUV �ZKRHYHU WKH\
PD\ EH �� RWKHU WHUUHVWULDO RU VDWHOOLWH EURDGFDVWHUV�
FDEOH RSHUDWRUV� KRPH YLGHR�� KDYH WKH DGYDQWDJH
RI DPRGHUQ LPDJH� SUHFLVHO\ E\ RIIHULQJ WKHPRG�
HUQ ���� DVSHFW UDWLR WR YLHZHUV� ,Q VLPSOHU WHUPV�
LW LV IDU EHWWHU WR EH LQ RQ WKHPRYH� LQ RUGHU WR KDYH
D FKDQFH WR FRQWURO LW DQG WR DGDSW LW WR RQH·V LQWHU�
HVWV� UDWKHU WKDQ WR VWD\ RXWVLGH LW� RQ WKH GHIHQVLYH�

7KLV UHPDUN OHDGV WR UHMHFWLRQ RI WKH WHPSWDWLRQ RI
EHLQJ FRQVHUYDWLYH �DW OHDVW LQ D YLVLEOH PDQQHU�����
+DYLQJ VDLG WKDW� OHW XV WXUQ EDFN WR WKH RULJLQDO
TXHVWLRQ� ���� 0$& RU HQKDQFHG FRPSRVLWH V\V�
WHPV �� IULHQGV RU IRHV"

7KH IROORZLQJ UHPDUNPD\ OHDG WR DQVZHU� WKH EHVW
DQG IDVWHVW ZD\ WR VHH WKH ���� VHW PDUNHW GHYHORS
LV WR FUHDWH FRPSHWLWLRQ EHWZHHQ ���� VHUYLFHV�
&RQVLGHULQJ WKDW ���� 0$& LV D UHDOLW\ WRGD\ �DW
OHDVW DV IDU DV WKH DYDLODELOLW\ RI WKH VDWHOOLWH FKDQ�
QHOV DQG WKH UHFHLYHUV RIIHUHG WR WKH SXEOLF DUH FRQ�
FHUQHG�� WKH EHVW LPPHGLDWH ZD\ WR UHDFK WKLV JRDO
LV WR VWLPXODWH FRPSHWLWLRQ EHWZHHQ����0$&DQG
HQKDQFHG FRPSRVLWH V\VWHPV� 7KDW LV� LQ DOO SURED�
ELOXWKH UHDVRQ ZK\ (XURSHDQ PDQXIDFWXUHUV KDYH
VRXJKW WKH VXSSRUW RI WKH (XURSHDQ &RPPLVVLRQ
IRU����0$&DQG+'��0$&�ZKLOHEHLQJYHU\DF�
WLYH LQ WKH 3$/SOXV SURMHFW DW WKH VDPH WLPH�

%HIRUH FRQFOXGLQJ� VRPH RWKHU SRVVLEO\ SURYRFD�
WLYH TXHVWLRQV PD\ KHOS WR HQFRXUDJH IXUWKHU UH�
IOHFWLRQ RQ WKHVH PDWWHUV�

�� :LOO GLJLWDO KLJKGHILQLWLRQ GHYHORSTXLFNO\
LQ D SURVSHURXV ZD\ LI +'��0$& LV QRW VXFFHVV�
IXO� ,W LV WKH VDPH TXHVWLRQ DV WKDW GLVFXVVHG HDUOL�
HU IRU 3$/SOXV DQG +'��0$&� ZRXOG GLJLWDO KLJK
GHILQLWLRQ EH D VXIILFLHQW DWWUDFWLRQ LQ LWVHOI WR
VXFFHHG UDSLGO\ LQ WKHDEVHQFHRI FRPSHWLWLRQ IURP
+'��0$& RU 086("

�� +RZ IDVW ZLOO WKH ODUJH VFDOH LPSOHPHQWD�
WLRQ RI GLJLWDO WHOHYLVLRQ EH" )URP WKLV IROORZ VHY�
HUDO VXEVLGLDU\ TXHVWLRQV�

�� &DQ +'79� GLJLWDO RU QRW� UHDOO\ GHYHORS XQWLO
ODUJH IODW GLVSOD\V DUH DYDLODEOH"

�� $OWKRXJK GLJLWDO WUDQVPLVVLRQ LV WKH RQO\ ZD\
IRU +LJK 'HILQLWLRQ 7HUUHVWULDO WHOHYLVLRQ� KLJK
GHILQLWLRQ LV RQO\ RQH RSWLRQ IRU GLJLWDO WHOHYL�
VLRQ� LQ SDUWLFXODU WHUUHVWULDO� 2WKHU RSWLRQV LQ�
FOXGH SHUVRQDO WHOHYLVLRQ �ZLWK EXLOW��LQ DQWHQ�
QDV� RU D ����� TXDOLW\ ������ VHUYLFH IRU IL[HG
UHFHLYHUV DW ORZHU FRVWV WKDQ WKH FXUUHQW RQHV IRU
WKH WUDQVPLVVLRQ QHWZRUN� +RZPXFK WLPHZLOO
EH QHFHVVDU\ WR FODULI\ ZKDW WR GR ZLWK GLJLWDO"

�� +RZ VWDEOH DUH GLJLWDO WHFKQLTXHV DW WKH PR�
PHQW" ,Q RWKHUZRUGV� FRQVLGHULQJ WKH H[WUHPH�
O\ IDVW SURJUHVV LQ GLJLWDO FRPSUHVVLRQ� KRZ
VRRQ ZLOO ZH EH LQ D FRPIRUWDEOH HQRXJK VLWXD�
WLRQ ZKHUH ZH ZLOO EH DEOH WR VHOHFW DOJRULWKPV
ZKLFK ZLOO KDYH OHVV ULVNV RI EHLQJ VXSHUVHGHG
E\ QHZ RQHV LQ D VKRUW WLPHVFDOH"

�� ,QYHUVHO\� DOWKRXJK WKH IXWXUH ZLOO EH GLJLWDO� LI
LW WDNHV WLPH IRU GLJLWDO KLJK GHILQLWLRQ WHOHYL�
VLRQ WR WDNH RII DQG GHYHORS RQ D ODUJH VFDOH�
ZRXOG WKLV QRW JLYH D ODUJH HQRXJK ZLQGRZ RI

 7KDW LV LQ WKH (XURSHDQ FRQWH[W �� WKH VDPH TXHVWLRQPLJKW

EH UDLVHG LQ -DSDQ ZLWK WKH086( V\VWHP� )RU WKH 8QLWHG

6WDWHV WKH TXHVWLRQ ZRXOG EH �� ZLOO GLJLWDO KLJK GHILQLWLRQ

GHYHORS IDVW LQ D SURVSHURXV ZD\ LQ WKH DEVHQFH RI WKH

VWURQJ SXVK ZH VHH IURP WKH )&&"
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RSSRUWXQLW\ IRU+'��0$& DQG086( WR GHYHO�
RS LQ D YLDEOH RU HYHQ VXFFHVVIXO ZD\" �2QH KDV
WR NHHS LQ PLQG� WKDW +'��0$& ZRXOG EH
KHOSHG LQ WKHPHDQWLPH LI ����0$&ZHUH WR EH
VXFFHVVIXO� EHFDXVH RI WKH FRPSDWLELOLW\ EH�
WZHHQ WKHVH WZR V\VWHPV��

7KH DQVZHUV WR WKHVH TXHVWLRQV DUH QRW LQGHSHQ�
GHQW RI ZKDW ZLOO KDYH KDSSHQHG LQ WKH PHDQWLPH
IRU HQKDQFHG FRPSRVLWH V\VWHPV DQG ���� 0$&�
7KHUHIRUH LW LV QRW SRVVLEOH WR GHDOZLWK KLJKGHILQL�
WLRQ LQ LVRODWLRQ RI HQKDQFHG ���� V\VWHPV� ,W LV D
JOREDO TXHVWLRQ� $OVR� KLJK GHILQLWLRQ LV QRW WKH
RQO\ RSWLRQ IRU GLJLWDO WHOHYLVLRQ ZKLFK PD\ ZHOO

KDYH D UROH WR SOD\ LQ WKH FRPSHWLWLRQ IRU HQKDQFHG
WHOHYLVLRQ V\VWHPV�

7KH DXWKRU GRHV QRW KDYH WKH DGYDQWDJH RI D FU\VWDO
EDOO DQG KH ZLOO UHIUDLQ IURP SUHGLFWLQJ WKH IXWXUH
RI DOO WKHVH GLIIHUHQW V\VWHPV ERUQ LQ WKH EUDLQV RI
EULOOLDQW UHVHDUFK HQJLQHHUV�

,W LV KRSHG WKDW WKLV RYHUYLHZ RI (XURSHDQ DQD�
ORJXH +'79�('79 ZLOO IRVWHU D EHWWHU XQGHU�
VWDQGLQJ RI WKH VLWXDWLRQ DQG VWLPXODWH WKRXJKW
DERXW VRPH RI WKH GLIIHUHQW HYROYLQJ SDUDPHWHUV
ZKLFK KDYH WR EH WDNHQ LQWR DFFRXQW ZKHQ ZHLJK�
LQJ XS WKH FKDQFHV RI WKH GLIIHUHQW FDQGLGDWHV
ZKLFK DLP WR SDUWLFLSDWH VXFFHVVIXOO\ LQ WKH IXWXUH
RI WHOHYLVLRQ�

3$/SOXV WRGD\

8� 5HLPHUV �1'5�

�� 3$/SOXV � UHVSRQGLQJ WR
WKH WHOHYLVLRQ HQYLURQPHQW

7KH ZRUOG WRGD\ VHHPV WR EH WKH ZRUOG RI 0$&
VWDQGDUGV RU WKH ZRUOG RI GLJLWDO WHOHYLVLRQ EXW
WKHUH LV D JRRG UHDVRQ ZK\ RQH KDV WR WKLQN DERXW
WKH IXWXUH RI 3$/ RU� PRUH VSHFLILFDOO\� DERXW LWV
FRPSDWLEOH HQKDQFHPHQW 3$/SOXV� 7KDW UHDVRQ LV
WKH KXJH QXPEHU RI WHOHYLVLRQ UHFHLYHUV RXW WKHUH
LQ WKH ZRUOG ZKLFK ZLOO KDYH WR FRSH� RQH ZD\ RU
DQRWKHU� ZLWK WKH FKDQJLQJ HQYLURQPHQW RI WHOHYL�
VLRQSURGXFWLRQ� DQGPRVWQRWDEO\ WKHDGYHQWRI WKH
���� DVSHFW UDWLR�

%HIRUH FRQVLGHULQJ WKH GHYHORSPHQWRI 3$/SOXV LQ
GHWDLO� DQ RXWOLQH RI WKH SUHVHQW��GD\ VLWXDWLRQ LQ
(XURSH� DV UHJDUGV WKH H[LVWLQJ RU SODQQHG WHOHYL�
VLRQ VWDQGDUGV� ZLOO EH DSSURSULDWH�

2QH NH\ PHVVDJH LV WKDW 3$/� DV WKH VWDQGDUG IRU
WKH PDMRULW\ RI (XURSH� LV PRUH VXFFHVVIXO WKDQ
HYHU� 7KLV LV GXH WR WKH SROLWLFDO FKDQJHV LQ (DVWHUQ
(XURSH ZKLFK� IRU H[DPSOH� KDYH OHG WR D FKDQJH
LQ (DVW *HUPDQ\ IURP 6(&$0 WR 3$/� ,W LV GXH
DOVR� RI FRXUVH WR WKH VXFFHVV RI GLUHFW��WR��KRPH
VDWHOOLWH WUDQVPLVVLRQV� ,Q IDFW WKH FKDQJHV LQ (DVW�
HUQ (XURSH KDYH DOVR PDGH D GLIIHUHQFH WR WKH 6(�
&$0ZRUOG� LQ DV PXFK DV 6(&$0 KDV ORVW D PD�
MRU WHUULWRU\ LQ (DVWHUQ *HUPDQ\� 1HYHUWKHOHVV�

WKHVH WZR VWDQGDUGV� WRJHWKHU� DUH VWLOO WKH PRVW DF�
WLYHO\ DQG WKH PRVW VXFFHVVIXOO\ XVHG VWDQGDUGV LQ
(XURSH�

'���0$&� HVSHFLDOO\ LQ LWV ���� IRUP� LVPDVVLYHO\
VXSSRUWHG E\ WKH (XURSHDQ 0$& 'LUHFWLYH� 7KH
ILUVW WUDQVPLVVLRQV RI ���� '���0$& KDYH VWDUWHG
YLD VDWHOOLWH ERWK LQ )UDQFH DQG *HUPDQ\ DQG WKH
1HWKHUODQGV DUH DERXW WR FRPPHQFH ZLWK VXFK D
VHUYLFH�

7KH ELJ FKDOOHQJH LV WKDW LQ WKH DXWXPQ RI ���� UH�
FHLYHUV LQ WKH ���� DVSHFW UDWLR ZHUH LQWURGXFHG E\
GLIIHUHQWPDQXIDFWXUHUV LQ VHYHUDO FRXQWULHV� &RQ�
VHTXHQWO\� ���� FDQ EH PDGH DYDLODEOH LQ YLHZHUV·
KRPHV� 7KH ILJXUH LQ *HUPDQ\ VRPH QLQH PRQWKV
ODWHU LV WKDW DERXW ������ SLHFHV RI HTXLSPHQW DUH
RXW WKHUH� $ ORW RI WKHP RI FRXUVH DUH ZLWK GHDOHUV
EXW WKHUH DUH LQFUHDVLQJ QXPEHUV RI ���� VHWV LQ WKH
KRPH DOWKRXJK XQWLO UHFHQWO\ SULFHV ZHUH UDQJLQJ
EHWZHHQ 86 ����� DQG 86� �����

$OO WKHVH VHWV DUH PXOWL��VWDQGDUG VHWV� 0RVW RI
WKHP FDQ VKRZ '���0$& SLFWXUHV� EXW DOO RI WKHP
FDQ VKRZ ERWK 3$/ DQG 6(&$0SLFWXUHV� 7KLV RI
FRXUVH FDXVHV D SUREOHPEHFDXVH WKH\ DUH ���� VHWV
DQG WKH VLJQDOV WKDW DUH WUDQVPLWWHG LQ 3$/ DQG 6(�
&$0 WRGD\ DUH QRUPDOO\ ��� SLFWXUHV� 7KLV LV D
YH[DWLRQ� ERWK DUWLVWLFDOO\ DQG FRPPHUFLDOO\� EH�
FDXVH LI \RX GHOLYHU D SLFWXUH RULJLQDOO\ LQ ��� DV�

 (GLWHG WUDQVFULSW RI D SDSHU
GHOLYHUHG E\ WKH DXWKRU DW

1$% +'79 :RUOG� /DV 9HJDV�
$SULO �����
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SHFW UDWLR YLD D ���� GLVSOD\ XVLQJ D YHUWLFDO H[SDQ�
VLRQ �� WKH W\SLFDO GHIDXOW FRQGLWLRQ RI ����
UHFHLYHUV �� WKHQ \RX ULVN ORVLQJ YDOXDEOH LQIRUPD�
WLRQ� IRU H[DPSOH WKH VWDWLRQ ORJR DW WKH WRS RI WKH
SLFWXUH FRXOG EH ORVW� DQG WKDWPD\EH DFRPPHUFLDO
GLVDGYDQWDJH IRU DOO FRQFHUQHG�

$ QHZ ZDYH RI ���� UHFHLYHUV KDV UHFHQWO\ EHHQ
LQWURGXFHG LQWR WKHPDUNHW��SODFH LQ*HUPDQ\ZLWK
VFUHHQGLDJRQDOV RI DERXW �� LQFKHV� 7KHSULFHV DUH
QRZ DSSUR[LPDWHO\ LQ WKH UDQJH RI KLJK��HQG ���
UHFHLYHUV WRGD\� 7KLV LPSOLHV WKDW ���� UHFHSWLRQ LV
QR ORQJHU DQ H[SHQVLYH H[HUFLVH� HVSHFLDOO\ DV
+'��0$& LV EHLQJ XVHG LQFUHDVLQJO\ IRU FRYHUDJH
RI WKH 2O\PSLF *DPHV DQG IRU D QXPEHU RI RWKHU
HYHQWV� 0RUHRYHU� WKH QHZ DVSHFW UDWLR LV JDLQLQJ
D ORW RI SXEOLFLW\ WKHVH GD\V�

7KH FRPPRQPHVVDJH GHULYHG IURP WKLV UHYLHZ RI
WRGD\·V WHOHYLVLRQ HQYLURQPHQW LV WKDW ZH KDYH WR
DSSUHFLDWH WKDW ERWK ���� DQG 3$/ �DQG 6(&$0�
DUH JRLQJ WR EH ZLWK XV LQ WKH IXWXUH DQG WKDW ZH
KDYH WR WDNH VRPHDFWLRQ WRPDNH VXUH WKDW 3$/DQG
���� FDQ EH XVHG WRJHWKHU� ,Q WKH FRQWH[W RI WKH IX�
WXUH RI 3$/SOXV� DFFRXQW PXVW EH WDNHQ RI WKH IDFW
WKDW ���� SLFWXUHV PD\ EHZLWK XV LQ RQH RU PRUH RI
WKH IROORZLQJ VFHQDULRV�

�� WKH SRVVLEOH VXFFHVV RI ���� '���0$&�

�� WKH SRVVLEOH VXFFHVV RI +'��0$& RQ VDWHOOLWH�

�� WKH H[LVWHQFH RI UHFHLYHUV LQ WKH PDUNHW��SODFH�

7KLV PLJKW PHDQ WKDW WKH EURDGFDVWHUV PD\ EH
IRUFHG WR VLPXOFDVW ���� SURJUDPPHV YLD VDWHOOLWH
DQG WHUUHVWULDO FKDQQHOV� 6DWHOOLWH WUDQVPLVVLRQV
ZRXOG XVH WKH '���0$& DQG +'��0$& VWDQGDUGV
DQG IRU WKH WHUUHVWULDO FKDQQHOV EURDGFDVWHUV ZRXOG
KDYH WR UHPDLQZLWK3$/DQG6(&$0� %URDGFDVW�
HUV SURGXFH D ORW RI SURJUDPPHV DQG WKH\ SURGXFH
WKHP RQFH LQ RQH DVSHFW UDWLR� ,W LV LQFRQFHLYDEOH
WKDW EURDGFDVWHUV ZRXOG HQYLVDJH KDYLQJ GRXEOH
SURJUDPPLQJ ZLWK ���� LQ SDUDOOHO ZLWK ���� 7KLV
PHDQV WKDW� HVSHFLDOO\ IRU ODUJH HYHQWV OLNH VSRUWV�

%URDGFDVWLQJ
RUJDQL]DWLRQV

$5' *HUPDQ\

%%& 8QLWHG .LQJGRP

,57 *HUPDQ\

25) $XVWULD

65* 6ZLW]HUODQG

8.,% 8QLWHG .LQJGRP

=') *HUPDQ\

,QGXVWU\

*UXQGLJ

3KLOLSV

1RNLD

7KRPVRQ

LI WKH GHFLVLRQ LV WDNHQ WR JR WR ���� D VROXWLRQPXVW
EH IRXQG IRU WKH ��� QHWZRUNVZKLFK DV QRWHG HDUOL�
HU� DUH PDLQO\ 3$/ DQG 6(&$0�

7KLV OHDGV WR WKH HVWDEOLVKPHQW RI WKH EDVLF UXOHV RI
GHYHORSPHQW RI 3$/SOXV�

�� WKDW LW LV WR IXQFWLRQ DV DV D ���� YHUVLRQ RI 3$/�

�� WKDW LW LV DLPLQJ DW WKH EHVW SRVVLEOH SLFWXUH TXDO�
LW\�

�� DQG WKDW LW KDV WR LQFRUSRUDWH WHFKQLFDO FRPSDWL�
ELOLW\ ZLWK H[LVWLQJ 3$/ FRQWULEXWLRQ QHWZRUNV�
3$/ WUDQVPLWWHUV� 3$/ UHFHLYHUV DQG� RI FRXUVH�
3$/ 9&5V DW KRPH�

,Q RWKHU ZRUGV� 3$/SOXV LV QRW PHDQW DV D V\VWHP
WKDW LV WR UHSODFH+'��0$&RU WR RSSRVH WKH GHYHO�
RSPHQW RI +'79� EXW LQVWHDG LW FDQ EH VHHQ DV D
UHDFWLRQ WR WKH DGYHQW RI ���� SLFWXUHV�

:LWK WKHVH DLPV LQ PQG� WKH 3$/SOXV SURMHFW ZDV
VHW XS DV D FRPPRQ DFWLYLW\ IRU D QXPEHU RI (XUR�
SHDQ EURDGFDVWLQJ RUJDQL]DWLRQV DQG WKH LQGXVWU\
�7DEOH ��� 7KHSDUWLFLSDWLRQ RI LQGXVWU\� DQG LQ SDU�
WLFXODU PDMRU FRPSDQLHV ZKLFK DUH DOVR LQYHVWLQJ
KHDYLO\ LQ '���0$& DQG +'��0$&� LV EDVHG RQ
WKHLU XQGHUVWDQGLQJ RI WKH IDFW WKDW WKH IXWXUH ����
UHFHLYHU XQGRXEWHGO\ ZLOO EH D PXOWL��VWDQGDUG UH�
FHLYHUKDYLQJ D���� WXEHDQG LQFRUSRUDWLQJGHFRG�
HUV IRU '���0$&� SUREDEO\ IRU +'��0$&� DQG RI
FRXUVH IRU 3$/SOXV DQG VRPHWKLQJ SUREDEO\ IRU
6(&$0�

6R WKHUH LV QR VFHQDULR ZKHUH ZH KDYH PXOWLSOH
V\VWHPV ILJKWLQJ HDFK RWKHU EXW LQ WKH HQG WKH\ZLOO
DOO ILQG WKHLU LQWURGXFWLRQ LQWR WKH UHFHLYHU ZLWK D
���� DVSHFW UDWLR�

�� 7KH 3$/SOXV GLVSOD\

:KDW LV WKH 3$/SOXV VLJQDO JRLQJ WR ORRN OLNH RQ
VXFK D���� UHFHLYHU" ,W LV JRLQJ WR EH D IXOO��VFUHHQ
���� SLFWXUH ZLWK ��� DFWLYH SLFWXUH OLQHV� )LJ� �
VKRZV WKH UHODWLYH VL]HV RI LPDJHV RQ WKH ����LQFK
���� UHFHLYHU RQ WKH OHIW DQG RQ D ����LQFK ��� UH�
FHLYHU RQ WKH ULJKW DQG ERWK DUH JLYHQ LQ WKH GLPHQ�
VLRQV UHODWLYH IRU WKH VDPH YLHZLQJ GLVWDQFH IRU
ERWK UHFHLYHUV� :KLFKPHDQV WKDW RQ D ��� UHFHLYHU
�ZKLFK LV WRGD\·V ´VWDQGDUGµ UHFHLYHU LQ*HUPDQ\�
WKH GLVSOD\ ZRXOG EH RI WKH OHWWHUER[ W\SH� ZLWK
EODFN EDQGV DW WKH WRS DQG DW WKH ERWWRP�

$Q LPSRUWDQW TXHVWLRQ KDV EHHQZKHWKHU RU QRW WKLV
LV DFFHSWDEOH� ZKHWKHU RU QRW WKH LQGXVWU\ FDQ UHDO�
O\ JR WR ���� WUDQVPLVVLRQ NQRZLQJ WKDW PDQ\PLO�
OLRQV RI UHFHLYHUV ZLOO KDYH EODFN EDQGV WRS DQG
ERWWRP� 7KH OHWWHUER[ LV LQ FRPPRQ XVH LQ D QXP�
EHU RI (XURSHDQ FRXQWULHV� HVSHFLDOO\ ZKHQ ILOPV

7DEOH �
3DUWQHUV LQ WKH
3$/SOXV SURMHFW
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�� � �

/HWWHUER[ SLFWXUH

�� � � UHFHLYHU �����LQFK GLDJRQDO�
��� DFWLYH OLQHV

� � � UHFHLYHU �����LQFK GLDJRQDO�
��� DFWLYH OLQHV

�� � �

)LJXUH �
'LVSOD\ RI 3$/SOXV VLJQDOV
RQ ���� DQG ��� UHFHLYHUV
�VDPH YLHZLQJ GLVWDQFH LQ

ERWK FDVHV�

DUH VKRZQ� VR LW LV QRWKLQJ UHDOO\ QHZ WR RXU YLHZ�
HUV� LW PLJKW QRQHWKHOHVV EH PRUH DQQR\LQJ ZKHQ
ZH KDYH D IXOO UDQJH RI ���� SURJUDPPLQJ LQFOXG�
LQJ QHZV DQG VSRUW ZKLFK LQ WKH SDVW KDYH EHHQ LQ
��� IRUPDW�

7KH EODFN EDQGV DUH EODFN EXW QRW EODQN� VLQFH WKH\
FDUU\ WKH GLIIHUHQFH LQIRUPDWLRQ WKDW LV QHHGHG WR
PDNH D �����OLQH DFWLYH SLFWXUH RXW RI WKH ��� GLV�
SOD\HG OLQHV RQ D ��� UHFHLYHU� ,Q ILHOG QXPEHU ��
OLQH �� LV WKH ILUVW OLQH RI WKH SLFWXUH WKDW FDUULHV DF�
WLYH VLJQDOV� DOO WKH OLQHV EHWZHHQ WKH EODQNLQJ LQ�
WHUYDO DQG OLQH �� �LQFOXVLYH� FDUU\ KHOSHU LQIRUPD�
WLRQ WKDW LV QHFHVVDU\ WR UHVWRUH WKH UHVROXWLRQ IURP
���DFWLYH OLQHV WR ��� DFWLYH OLQHV LQ WKH ����3$/�
SOXV UHFHLYHU�

�� 7KH 3$/SOXV WHFKQLTXH

)LJ� � VKRZV WKH EDVLF SURFHVVLQJ LQ WKH 3$/SOXV
V\VWHP� ,W LV QHFHVVDU\ WR DOORZ IRU WKH XVH RI GLI�
IHUHQW SURJUDPPLQJ VRXUFHV VXFK DV �����OLQH SUR�
JUHVVLYH RU ������OLQH LQWHUODFHG IRUPDWV� ZKLFK

ZRXOG EH WKH+'79VWXGLR VWDQGDUG IRU+'��0$&
WUDQVPLVVLRQV RI WRPRUURZ� %XW� LQ WKH VWDUW��XS
SKDVH DW OHDVW� ZH ZLOO DOPRVW FHUWDLQO\ ZRUN ZLWK
WRGD\·V VWXGLR VWDQGDUGV� �����OLQH LQWHUODFHG�

$IWHU $�' FRQYHUVLRQ� WKH OXPLQDQFH VLJQDO LV
FRPSUHVVHG LQ VXFK D ZD\ WKDW RXW RI ��� DFWLYH
OLQHV� ��� DFWLYH OLQHV DUH JHQHUDWHG� 7KLV LV D ILO�
WHULQJ SURFHVV RI WKH VRUW LQZLGHVSUHDG XVH LQ GLJL�
WDO YLGHR HIIHFW V\VWHPV LQ VWXGLRV WRGD\� 7KH SUR�
FHVLQJ SURGXFHV GLIIHUHQFH LQIRUPDWLRQ ZKLFK ZH
FDOO WKH ´KHOSHU VLJQDOµ� 7KLV LQIRUPDWLRQ LV WUDQV�
PLWWHG LQ WKH EODFN EDQGV� VR LW QHHGV WR EH FRP�
SUHVVHG LQWR WKH � [ �� OLQHV DW WKH WRS DQG RQ WKH
ERWWRP RI WKH SLFWXUH� ([WHQVLYH VLJQDO SURFHVVLQJ
LV QHFHVVDU\ DW WKLV VWDJH WRPDNH VXUH WKDW WKLV VLJ�
QDO FDQ EH WUDQVPLWWHG LQ WKH EODFN EDQGV DQG UH�
PDLQ LQYLVLEOH WR YLHZHUV XVLQJ ��� UHFHLYHUV �� EXW
ZLWKRXW LQFXUULQJ DQ H[FHVVLYH QRLVH SHQDOW\ DIWHU�
ZDUGV� 7KH FRPSUHVVHG ��� OLQHV DQG WKH KHOSHU
VLJQDO DUH DGGHG WRJHWKHU DQG WKH FKURPLQDQFHSDUW
LV FRPSUHVVHG IURP ��� OLQHV WR ��� OLQHV� 1R DW�
WHPSW LV PDGH WR HQKDQFH WKH UHVROXWLRQ LQ WKH
FKURPLQDQFH VLQFH WKH 3$/ V\VWHP DOUHDG\ RIIHUV

��� WR
�����OLQHV

3$/
FRGHU

6LJQDO
VRXUFHV

�����OLQH
SURJUHVVLYH

�����OLQH
LQWHUODFHG

������OLQH
LQWHUODFHG

��� WR
�����OLQHV

/HWWHUER[
FRQYHUVLRQ

<

8� 9

0RGXODWH LQWR
EODFN EDQGV
��[�� OLQHV�

<

8� 9

3$/SOXV

´)LOPµ
SURFHVVLQJ
&RORXUSOXV

6RXUFH VLJQDO VZLWFK �ILOP�FDPHUD�
�VKRZQ LQ FDPHUD SRVLWLRQ�

+HOSHU

9HUWLFDO ORJLFDO
FRPE ILOWHU LQ

HQFRGHU
$�' '�$

)LJXUH �
%ORFN GLDJUDP RI
3$/SOXV VLJQDO

SURFHVVLQJ �VWXGLR�
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H[FHVV UHVROXWLRQ LQ WKH YHUWLFDO GLUHFWLRQ� 7KH
QH[W VWHS LV 3$/ HQFRGLQJ RI WKH FKURPLQDQFH VLJ�
QDO DQG� E\ PHDQV RI D YHUWLFDO ORJLFDO FRPE��ILOWHU
V\VWHP LQ WKH HQFRGHU� WKH DGGLWLRQ RI OXPLQDQFH
DQG FKURPLQDQFH LQIRUPDWLRQ� )LQDOO\� WKH FRP�
SOHWH 3$/SOXV VLJQDO LV WUDQVPLWWHG�

,I WKH VRXUFHPDWHULDO LV ILOP� VXFFHVVLYH WHOHYLVLRQ
ILHOGV LQFOXGH WKH VDPH PRWLRQ SKDVH �EHFDXVH
WKH\ DUH VFDQQHG IURP WKH VDPH ILOP IUDPH�� ,Q WKLV
VSHFLDO FDVH� D GDWD FKDQQHO VLJQDOV WR ERWK WKH HQ�
FRGHU DQG WKH GHFRGHU WKH IDFW WKDW WKH VRXUFH ZDV
QRQ��LQWHUODFHG� 7KH HQWLUH V\VWHP LV VZLWFKHG LQWR
´ILOP SURFHVVLQJµ RU ´FRORXU SOXVµ PRGH� 7KLV LV
VLPSO\ D PHDQV WR DOORZ SURFHVVLQJ RI WKH LQWHU�
ODFHG VLJQDOV RI WZR ILHOGV� ZKLFK FDPH IURP WKH
VDPH ILOP IUDPH� WR REWDLQ HQKDQFHG OXPLQDQFH
DQG FKURPLQDQFH UHVROXWLRQ LQ ERWK WKH KRUL]RQWDO
DQG YHUWLFDO GLUHFWLRQV� 7KH FKURPD SURFHVVLQJ
ZKLFK LV QRUPDOO\ LQFOXGHG LQ WKLV YHUWLFDO FRPE
ILOWHU LV FKDQJHG DV ZHOO LQ WKH ILOP PRGH DQG WKH
UHFHLYHU RI FRXUVH NQRZV DERXW LW�

�� 3$/SOXV GHYHORSPHQW
SURJUDPPH

7KLV SUHVHQWDWLRQ RI 3$/SOXV ZLOO FORVH ZLWK D UH�
YLHZ RI SURJUHVV VR IDU DQG SODQV IRU LPSOHPHQWD�
WLRQ�

)LUVW SXEOLF GHPRQVWUDWLRQV
�SUHOLPLQDU\ V\VWHP�

)LQDO FKRLFH IURP DPRQJ PDQ\
SURSRVDOV

3$/SOXV GHPRQVWUDWLRQ DW ,%&·��

,QWHJUDWHG FLUFXLW GHVLJQ

([SHULPHQWDO WUDQVPLVVLRQV
EHJLQ

5HJXODU 3$/SOXV VHUYLFHV EHJLQ

DXWXPQ ����

2FWREHU ����

-XO\ ����

WR HQG ����

����

DXWXPQ ����

6LQFH3$/ LV QRW QHFHVVDULO\ WLHG WR+'79VWXGLRV�
VROXWLRQV KDYH WR EH IRXQG IRU 3$/SOXV SURFHVVLQJ
LQ WKHPDQ\ VLWXDWLRQV WKDW FDQ RFFXU LQ WRGD\·V VWX�
GLRV� 0HWKRGV DUH QHHGHG ZKLFK ZLOO SHUPLW 3$/�
�����OLQH ��� FRPSRQHQW DQDORJXH DQG GLJLWDO VWX�
GLRV WR VHUYH DV DV SRWHQWLDO VRXUFHV IRU 3$/SOXV�
7KH SUREOHPV UDQJH IURP VPDOOPDWWHUV VXFK DV WKH
GDWD VLJQDOLQJ IRU WKH UHFHLYHU� WKURXJK ODUJHUSURE�
OHPV OLNH VXEWLWOLQJ ZKLFK LQ PDQ\ FRXQWULHV QRU�
PDOO\ WDNHV SODFH LQ WKRVH DUHDV WDNHQ XS E\ WKH
EODFN EDQGV LQ WKH 3$/SOXV V\VWHPZKLFK DUH XVHG
IRU KHOSHU WUDQVPLVVLRQV� 7KHUH DUH DOVR� RI FRXUVH�
VRPHPDMRU SUREOHPV� OLNH WKH DGDSWDWLRQ RI H[LVW�
LQJ 3$/ VWXGLRV ZLWK FRPSRVLWH VLJQDO SURFHVVLQJ
WR D VLWXDWLRQ LQ ZKLFK WKH ILQDO VLJQDO WR EH WUDQV�
PLWWHG LV QRW 3$/ EXW 3$/SOXV�

$ PDWWHU RI FRQFHUQ IRU DOO 3$/SOXV SURMHFW PHP�
EHUV LV WUDQVPLVVLRQ� VR H[WHQVLYH WUDQVPLVVLRQ
WHVWV KDYH EHHQ FDUULHG RXW� 2QH RI WKH WHVWV WR HV�
WDEOLVK WKH YLDELOLW\ RI WKH 3$/SOXV FRQFHSW ZDV
GRQH HDUO\ LQ ���� XVLQJ WKH QHWZRUN RI =') LQ
*HUPDQ\� 7KLV LV D YHU\ FRPSOLFDWHG QHWZRUN LQ�
FRUSRUDWLQJPDQ\ WUDQVPLWWHUV DQG JDS��ILOOLQJ VWD�
WLRQV DQG LW KDV D ZLGH UDQJH RI WUDQVPLWWHU W\SHV�

$OVR� KDUGZDUH IRU WHVWV DQG GHPRQVWUDWLRQV KDV
EHHQEXLOW� SURSRVDOV KDYHEHHQPDGH IRU9&5V\V�
WHPV IRU 3$/SOXV DQGZRUN KDV VWDUWHG RQ WKH VWDQ�
GDUGL]DWLRQ RI WKH 3$/SOXV DSSURDFK�

7KH WLPH VFKHGXOH IRU 3$/SOXV GHYHORSPHQW LV
VKRZQ LQ 7DEOH �� 7KH ILUVW SXEOLF GHPRQVWUDWLRQ
RI 3$/SOXVZDV LQ DXWXPQ���� DW WKH ,QWHUQDWLRQ�
DOH )XQNDXVVWHOOXQJ LQ %HUOLQ� 7KH SUHOLPLQDU\
3$/SOXV V\VWHP ZDV XVHG RQ WKDW RFFDVLRQ� EXW
VLQFH WKHQZRUN KDV SURJUHVVHG RQPDNLQJ D VHOHF�
WLRQ EHWZHHQ WZHOYH 3$/SOXV VLJQDO SURFHVVLQJ DO�
JRULWKPV SURSRVHG E\ WKH EURDGFDVWHUV· UHVHDUFK
LQVWLWXWHV DQG E\ WKH LQGXVWU\� 2XW RI WKHVH WZHOYH
DOJRULWKPV D FRPELQDWLRQ RI WZR KDV EHHQ VHOHFWHG
DV WKH EDVLV RI WKH ILQDO 3$/SOXV VWDQGDUG� 7KLV
VWDQGDUG KDV UHFHQWO\ EHHQ LPSOHPHQWHG LQ KDUG�
ZDUH ERWK LQ WKH HQFRGHU DQG GHFRGHU� DQG LQ -XO\
���� GXULQJ WKH ,%& LQ $PVWHUGDP WKHUH ZDV D
ODUJH DQG H[WUHPHO\ VXFFHVVIXO GHPRQVWUDWLRQ RI
WKH 3$/SOXV SURMHFW� VKRZLQJ WKH 3$/SOXV SLFWXUH
TXDOLW\ DFKLHYDEOH ZLWK WKH GHILQHG VLJQDO SURFHV�
VLQJ DOJRULWKPV�

7KH GHVLJQ RI LQWHJUDWHG FLUFXLWV KDV EHHQ VWDUWHG
DQG VKRXOG EH FRPSOHWH E\ WKH HQGRI ����� ([SHU�
LPHQWDO WUDQVPLVVLRQV LQ ���� DVSHFW UDWLR DUH
SODQQHG IRU ���� DQG UHJXODU 3$/SOXV VHUYLFHV
PD\ VWDUW LQ WKH DXWXPQ RI ����� 7KH ,QWHUQDWLRQ�
DOH )XQNDXVVWHOOXQJ LQ ���� LV DJDLQ WKH FULWLFDO
GDWH� 7KH XVH RI WKH H[SUHVVLRQ ´ ��� PD\ VWDUW ���µ
LV GHOLEHUDWH� ,Q HIIHFW� DV QRWHG HDUOLHU� 3$/SOXV LV
QRW DQ LVRODWHG VWDQGDUG� LW LV D UHVSRQVH RI WKH 3$/

'U� 8OULFK 5HLPHUV ZDV DVVLVWDQW SURIHVVRU
DW WKH8QLYHUVLW\ RI %UDXQVFKZHLJ IURP����
WR ����� ZKHUH KH FRQGXFWHG UHVHDUFK LQ WKH
ILHOG RI &&' FDPHUDV� ,Q ���� KH MRLQHG WKH
%76 FRPSDQ\ZKHUH KH KHOG VHQLRU SRVLWLRQV
UHODWLQJ WR SURGXFW GHVLJQ IRU DGYDQFHG
+'79 VWXGLR V\VWHPV� 6LQFH ���� KH KDV
EHHQ 'LUHFWRU RI (QJLQHHULQJ DW 1RUGGHXW�
VFKHU 5XQGIXQN �1'5� LQ +DPEXUJ�

'U� 5HLPHUV LV D PHPEHU RI WKH *HUPDQ QD�
WLRQDO +'79 SODWIRUP� DQG RI WKH 6WHHULQJ
&RPPLWWHH RI WKH 3$/SOXV SURMHFW� +H LV
3UHVLGHQW RI WKH )HUQVHK�� XQG .LQRWHFK�
QLVFKH *HVHOOVFKDIW �).7*��

7DEOH �
6WDWXV DQG VFKHGXOH
RI WKH 3$/SOXV
SURMHFW
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EURDGFDVWLQJ ZRUOG WR WKH DUULYDO RI ���� SUR�
JUDPPHV FRPLQJ YLD YDULRXV RWKHU PHGLD� 7KHUH�
IRUH� WKHUH UHPDLQV D SRVVLELOLW\ WKDW WKH LQWURGXF�
WLRQ RI 3$/SOXVPLJKW EH GHOD\HG LI WKHUH LV QR UHDO
���� LQIUDVWUXFWXUH ZKLFK ZRXOG QHFHVVLWDWH WKH

WUDQVPLVVLRQ RI ���� SLFWXUHV LQ 3$/� IRU� ZLWKRXW
VXFK DQ LQIUDVWUXFWXUH WKH 3$/ EURDGFDVWHUVZRXOG
KHVLWDWH WR JLYH DOO ��� VHWV D OHWWHUER[ SLFWXUH XQ�
QHFHVVDULO\�

(%8 HYDOXDWLRQV RI +'��0$&

-�/� 7HMHULQD �5HWHYLVLyQ�

�� ,QWURGXFWLRQ

7KH +'��0$& V\VWHP LV DQ +'79 VDWHOOLWH HPLV�
VLRQ V\VWHP GHYHORSHG DV D KLJK��OHYHO PHPEHU RI
WKH0$&�SDFNHW IDPLO\� LQ DZD\ZKLFK LV FRPSDW�
LEOH ZLWK WKH FRQYHQWLRQDO �������� 0$& V\VWHP�
7KH +'��0$& V\VWHP FDQ EH XVHG HLWKHU LQ ��
*+] '%6 FKDQQHOV RU LQ FDEOH QHWZRUNV ZLWK
FKDQQHOV �� 0+] ZLGH�

+'��0$& LV EHLQJ GHYHORSHG E\ WKH (XURSHDQ
SURMHFW (XUHND ��� ZKLFK LV DLPLQJ WR GHYHORS DOO
WKH QHFHVVDU\ HOHPHQWV RI WKH +'79 EURDGFDVWLQJ
FKDLQ� IURP WKH VWXGLR HTXLSPHQW WR WKH XVXDO FRQ�
VXPHU��W\SH GHYLFHV� 7KH0$&�SDFNHW IDPLO\ZDV
GHYHORSHG LQ WKH HDUO\ ��V E\ WKH(%80HPEHUV WR
PDNH RSWLPXP XVH RI WKH '%6 FKDQQHOV DYDLODEOH
LQ (XURSH� DQG WR SURYLGH D KLJKHU TXDOLW\ WHOHYL�
VLRQ V\VWHP�

7KH GHYHORSPHQW RI WKH +'��0$& V\VWHP LV DW
SUHVHQWDSSURDFKLQJ LWV FRPSOHWLRQ� /DUJHGHPRQ�
VWUDWLRQV RI IXOO FRYHUDJH RI LPSRUWDQW HYHQWV ZLWK
+'79 SURGXFWLRQ DQG +'��0$& VDWHOOLWH HPLV�
VLRQKDYH WDNHQSODFH RQ WKH RFFDVLRQRI WKH:LQWHU
DQG 6XPPHU 2O\PSLF *DPHV� WKH 6HYLOOD ,QWHUQD�
WLRQDO ([KLELWLRQ ([SR �� DQG RWKHU HYHQWV�

7KH(XURSHDQ&RPPXQLW\ UHFHQWO\ LVVXHGD'LUHF�
WLYH� ZKHUHE\ +'��0$& LV WKH XQLTXH QRQ��IXOO\��
GLJLWDO +'79 V\VWHP WR EH XVHG LQ (XURSH DIWHU
-DQXDU\ ����� 7KHUHIRUH� DV SRWHQWLDO XVHUV RI WKH
V\VWHP� WKH(%80HPEHUV KDYH DPDMRU LQWHUHVW LQ
NQRZLQJ WKH SHUIRUPDQFH RI WKH V\VWHP�

,Q RUGHU WR REWDLQ WKH QHFHVVDU\ SHUIRUPDQFH GDWD�
WKH (%87HFKQLFDO &RPPLWWHH HVWDEOLVKHG LQ ����
D VPDOO JURXSRI VSHFLDOLVWV WR FDUU\ RXW D IXOO HYDOX�
DWLRQ RI WKH +'��0$& V\VWHP�

7KLV (%8 (YDOXDWLRQ *URXS SHUIRUPHG SUHOLPL�
QDU\ WHVWV RI WKH +'��0$& V\VWHP LQ $SULO ����
DQG $SULO ����� DQG VWDUWHG D VHULHV RI VXEMHFWLYH
DQG REMHFWLYH DVVHVVPHQWV LQ 2FWREHU �� DW WKH
'%3 7HOHNRP SUHPLVHV LQ %HUOLQ� 7KH ILUVW SKDVH
RI WKH HYDOXDWLRQ SURFHV ZDV FRQFOXGHG LQ 0DUFK
��� DQG IXUWKHU WHVWV PD\ EH PDGH ODWHU LQ �����

�� (%8 REMHFWLYHV IRU WKH
+'�0$& HYDOXDWLRQ

7KH IROORZLQJ REMHFWLYHVZHUH VHW XS DW WKH WLPH RI
SODQQLQJ WKH WHVWV IRU WKH +'��0$& HYDOXDWLRQ�

�� WR HVWDEOLVK ZKHUH +'��0$& OLHV LQ WKH TXDOLW\
VSHFWUXP�ZLWK UHIHUHQFH WR+'79VWXGLRTXDOL�
W\ DQG 0$& TXDOLW\�

�� WR HVWDEOLVK WKH LQIRUPDWLRQ QHHGHG WR SUHGLFW
+'��0$& VDWHOOLWH EURDGFDVW FRYHUDJH�

�� WR HVWDEOLVK WKH LQIRUPDWLRQ QHHGHG WR FKHFN
WKDW +'��0$& FRPSOLHV ZLWK WKH :$5&����
3ODQ�

�� WR HVWDEOLVK WKH LQIRUPDWLRQ QHHGHG WR SUHGLFW
+'��0$& SHUIRUPDQFH RQ FDEOH QHWZRUNV�

�� WR HVWDEOLVK WKH GHJUHH RI EDFNZDUGV��FRPSDWL�
ELOLW\ ZLWK ������ 0$&� DVVRFLDWHG ZLWK +'��
0$&�

�� 2UJDQL]DWLRQ RI WKH WHVWV

7KH WHVWV ZHUH RUJDQL]HG DV D FRRSHUDWLYH MRLQW HI�
IRUW RI WKH (XUHND �� 3URMHFW DQG WKH (%8�

7KH UHFRUGLQJ RI WKH SURFHVVHG VLJQDOV DQGPRVW RI
WKH H[SHUW DVVHVVPHQWV WRRN SODFH LQ %HUOLQ LQ 2F�
WREHU �� DW WKH '%3 7HOHNRP SUHPLVHV�

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

+'79 :RUOG� /DV 9HJDV� $SULO
����� XS��GDWHG WR LQFOXGH D
VXPPDU\ RI WKH WHVW UHVXOWV�
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$YHU\ ODUJH QXPEHURI HTXLSPHQW LWHPVZDVQHHG�
HG WR FDUU\ RXW WKLV HYDOXDWLRQ� 7KH\ FRYHUHG
VRXUFH HTXLSPHQW� HQFRGHUV� VDWHOOLWH DQG FDEOH
VLPXODWRUV� GHFRGHUV DQG UHFHLYHUV� 7KH HTXLS�
PHQW ZDV SURYLGHG E\ D QXPEHU RI (%80HPEHUV
DQG E\ LQGXVWU\�

7KH HGLWLQJ RI WKH +'��0$& HYDOXDWLRQ WDSHV ZDV
D YHU\ FRPSOH[ WDVN� FDUULHG RXW E\ D %%& VSHFLDO�
LVW LQ %HUOLQ� ,W ZDV FRPSOHWHG E\ WKH 5$, 5H�
VHDUFK &HQWUH LQ 7XULQ�

7KH IRUPDO VXEMHFWLYH DVVHVVPHQWV ZHUH FDUULHG
RXW E\ IRXU ODERUDWRULHV� WKH %%& .LQJVZRRG
:DUUHQ� WKH '%3 LQ %HUOLQ� WKH 5$, LQ 7XULQ DQG
5HWHYLVLRQ LQ 0DGULG�

7KH H[SHUW DVVHVVPHQWV ZHUH ILQDOO\ FRPSOHWHG LQ
7XULQ�

�� 7HVW PHWKRGRORJ\

7KH HYDOXDWLRQ ZHUH DUUDQJHG LQ WKUHH JURXSV� DV
IROORZV�

6DWHOOLWH EURDGFDVWLQJ HYDOXDWLRQ

�� %DVLF +'��0$& SLFWXUH TXDOLW\

�� %DVLF TXDOLW\ RI WKH HPEHGGHG FRPSDWLEOH
0$& SLFWXUH

�� +'��0$& QRLVH SHUIRUPDQFH

�� 1RLVHSHUIRUPDQFHRI WKH FRPSDWLEOH'���0$&
VLJQDO

�� ,PSDLUPHQW YHUVXV &�, UDWLR

&DEOH V\VWHP HYDOXDWLRQ

�� ,PSDLUPHQW YHUVXV 615

�� ,PSDLUPHQW YHUVXV &�, UDWLR

�� ,PSDLUPHQW YHUVXV HFKR LQWHUIHUHQFH

%DVLF TXDOLW\ DIWHU VDWHOOLWH DQG FDEOH WUDQVPLVVLRQ
LQ WDQGHP

�� %DVLF TXDOLW\ DQG QRLVH SHUIRUPDQFH WHVWV ZHUH
FDUULHG RXW E\ IRUPDO VXEMHFWLYH DVVHVVPHQWV�
ZLWK H[SHUW DVVHVVPHQWV RI VRPH FKDUDFWHULV�
WLFV� ,QWHUIHUHQFH WHVWV ZHUH RQO\ WKUHVKROG DV�
VHVVPHQWV�

���� +'�0$& EDVLF TXDOLW\

7KH SXUSRVH RI WKH EDVLF TXDOLW\ WHVW ZDV WR DVVHVV
WKH SLFWXUH TXDOLW\ RI WKH +'��0$& V\VWHP DIWHU
VDWHOOLWH EURDGFDVWLQJ DQG XQGHU QRUPDO UHFHLYLQJ
FRQGLWLRQV� 7KHDVVHVVPHQWRI WKH SRWHQWLDO TXDOLW\

GLIIHUHQFH EHWZHHQ XS��FRQYHUWHG ���� 0$& DQG
+'��0$& ZDV DOVR LQFOXGHG�

7KH UHIHUHQFH VRXUFH XVHG ZDV WKH VWXGLR +'79
SLFWXUH� UHFRUGHG GLJLWDOO\ XVLQJ D IRXU��PDFKLQH
'�975V\VWHPRSHUDWLQJZLWK ���� VDPSOHV�OLQH�
7KH VXEMHFWLYH DVVHVVPHQW PHWKRG XVHG ZDV WKH
GRXEOHVWLPXOXV FRQWLQXRXV TXDOLW\ VFDOH PHWKRG
�'6&46� DQG WKH YLHZLQJ GLVWDQFH ZDV �+ DV UHF�
RPPHQGHGE\ WKH&&,5� 1LQH WHVW VHTXHQFHVZHUH
XVHG �VHYHQ PRYLQJ VHTXHQFHV DQG WZR VWLOO
VFHQHV��

7KH VRXUFH WHVW PDWHULDO IRU XS��FRQYHUWHG ����
0$& ZDV REWDLQHG E\ GRZQ��FRQYHUVLRQ IURP
+'79 �XVLQJ ��� VDPSOHV�OLQH��

7KH PDLQ TXDOLW\ DWWULEXWHV H[DPLQHG GXULQJ WKH
WHVWV ZHUH �DPRQJ RWKHUV��

�� ILOP��OLNH SURJUDPPH W\SH�

�� VKRUW GXUDWLRQ DSHUWXUH HIIHFWV�

�� PRGH VHOHFWLRQ QRLVH�

�� PRGH WUDQVLWLRQV�

�� PRWLRQ FRPSHQVDWLRQ�

�� QRLVH LQ VDWXUDWHG FRORXU DUHDV�

�� VWDWLF UHVROXWLRQ�

���� &RPSDWLEOH 0$& SLFWXUH
TXDOLW\

7KLV WHVW FRQVLVWHG RI WKH DVVHVVPHQW RI WKH TXDOLW\
RI WKH HPEHGGHG 0$& SLFWXUH DIWHU VDWHOOLWH
EURDGFDVWLQJ XQGHU QRUPDO UHFHLYLQJ FRQGLWLRQV�
$ FRPSDULVRQ ZLWK FRQYHQWLRQDO 0$& DQG 3$/
ZDV DOVR LQFOXGHG�

7KHPHWKRG XVHGZDV WKH'6&46PHWKRG DW YLHZ�
LQJ GLVWDQFHV RI �+ DQG �+� 7KH UHIHUHQFH ZDV
FRQYHQWLRQDO 0$& HQFRGHG IURP D ����� VRXUFH
DQG GRZQ��FRQYHUWHG IURP+'79ZLWK VLGH��SDQHO
FXW ���� VDPSOHV�OLQH��

���� +'�0$& QRLVH SHUIRUPDQFH

7KH DLPVRI WKLV WHVWZHUH WKH DVVHVVPHQW RI WKH)0
QRLVH IDLOXUH FKDUDFWHULVWLF RI +'��0$&� WKH GH�
WHUPLQDWLRQ RI WKH WKUHVKROG RI WKH ILUVW QRLVH
VSLNHV� WKH GHWHUPLQDWLRQ RI WKH FDUULHU��WR��QRLVH
UDWLR �&�1� DW WKH OLPLW RI XVDELOLW\� DQG D FRPSDUL�
VRQ ZLWK WKH QRLVH SHUIRUPDQFH RI XS��FRQYHUWHG
���� 0$&�

6L[ YDOXHV RI &�1 UDWLR ZHUH FKRVHQ E\ H[SHUW
UDQJLQJ H[SHULPHQWV WR FRYHU WKH LPSDLUPHQW VFDOH
UDQJH� 7KH PHWKRG XVHG ZDV WKH GRXEOH VWLPXOXV
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LPSDLUPHQW VFDOH �(%8 PHWKRG� DW D YLHZLQJ GLV�
WDQFH RI �+� 7KH UHIHUHQFH ZDV +'��0$& DIWHU
VDWHOOLWH WUDQVPLVVLRQ ZLWK D &�1 UDWLR RI �� G%�

7KUHH VHTXHQFHV �WZR PRYLQJ DQG RQH VWLOO� ZHUH
XVHG�

���� &RPSDWLEOH 0$& QRLVH
VXVFHSWLELOLW\

7KH SXUSRVH RI WKLV WHVW ZDV WR DVVHVV WKH )0QRLVH
IDLOXUH FKDUDFWHULVWLF RI WKH FRPSDWLEOH �HP�
EHGGHG� 0$&� WR GHWHUPLQH WKH WKUHVKROG RI ILUVW
QRLVH VSLNHV� WR GHWHUPLQH WKH &�1 UDWLR DW WKH OLPLW
RI XVDELOLW\ DQG PDNH D FRPSDULVRQ ZLWK WKH QRLVH
SHUIRUPDQFH RI ERWK FRQYHQWLRQDO0$& DQG 3$/�

7KH VDPH VL[ &�1 UDWLR YDOXHV DV FKRVHQ IRU WKH
+'��0$& WHVWZHUH DJDLQ XVHG� DVZHOO DV WKH VDPH
WHVW PHWKRG �(%8�� 7KH UHIHUHQFH ZDV FRQYHQ�
WLRQDO0$& DIWHU VDWHOOLWH WUDQVPLVVLRQ ZLWK D &�1
UDWLR RI �� G%�

���� ,PSDLUPHQW YHUVXV &�, UDWLR

7KLV ZDV DQ H[SHUW DVVHVVPHQW RI WKH WKUHVKROG RI
SHUFHSWLRQ RI LQWHUIHUHQFH DQG WKH SRLQW RI XQXV�
DELOLW\ DW D YLHZLQJ GLVWDQFH RI �+� ,W ZDV LQWHQGHG
WR FKHFN WKH :$5&���� FRPSOLDQFH �FR��FKDQQHO
LQWHUIHUHQFH OHVV WKDQ �� G% DQG DGMDFHQW��FKDQQHO
LQWHUIHUHQFH OHVV WKDQ �� G%�� 7KH ZRUVW��FDVH
FRQGLWLRQ ZDV +'��0$& LQWHUIHULQJ ZLWK +'��
0$&�

7KHZDQWHG VLJQDOZDV D VWLOO SLFWXUH �(%8´ERDWVµ
WHVW VOLGH� DQG WKH XQZDQWHG VLJQDO HLWKHU D JULGSDW�
WHUQ RU D FRPSXWHU��JHQHUDWHG SLFWXUH�

���� ,PSDLUPHQW YHUVXV
VLJQDO� WR�QRLVH UDWLR LQ FDEOH
QHWZRUNV

7KHSXUSRVH RI WKLV WHVWZDV WR DVVHVV WKH$0��96%
QRLVH IDLOXUH FKDUDFWHULVWLF DQG GHWHUPLQH WKH
WKUHVKROG RI SHUFHSWLELOLW\ RI QRLVH DQG WKH OHYHO RI
XQXVDELOLW\�

7KH PHWKRG XVHG ZDV WKH GRXEOH VWLPXOXV LPSDLU�
PHQW VFDOH DW D YLHZLQJ GLVWDQFH RI �+� 7KH UHIHU�
HQFH ZDV +'79 DW WKH FDEOH V\VWHP RXWSXW ZLWK D
YHU\ KLJK VLJQDO��WR��QRLVH UDWLR �6�1� RI ��G%� 6L[
YDOXHV RI 6�1 UDWLR ZHUH XVHG� UDQJLQJ IURP �� WR
�� G%�

���� ,PSDLUPHQW YHUVXV
FDUULHU� WR� LQWHUIHUHQFH UDWLR

7KLV ZDV DQ H[SHUW DVVHVVPHQW RI WKH WKUHVKROG RI
SHUFHSWLRQ RI LQWHUIHUHQFH DQG SRLQW RI XQXVDELOLW\
LQ FDEOH V\VWHPV�

���� ,PSDLUPHQW YHUVXV HFKR
LQWHUIHUHQFH

7KLVZDV DQ H[SHUW DVVHVVPHQW RI WKH SHUFHSWLELOLW\
RI D VLQJOH HFKR IRU D UDQJH RI GLIIHUHQW DPSOLWXGHV
DQG GHOD\V�

���� %DVLF TXDOLW\ DIWHU VDWHOOLWH
DQG FDEOH WUDQVPLVVLRQ LQ
WDQGHP

7KLV ZDV DQ H[SHUW DVVHVVPHQW RI WKH +'��0$&
DQG HPEHGGHG 0$& SLFWXUH TXDOLW\ DIWHU VDWHOOLWH
DQG FDEOH WUDQVPLVVLRQ� DQG FRPSDULVRQ RI ERWK
ZLWK WKH UHVSHFWLYH VDWHOOLWH RXWSXW TXDOLW\�

7KH VDWHOOLWH SDWKZDV UHDO VLQJOH��KRS �.RSHUQLNXV
VDWHOOLWH� DQG GRXEOH��KRS �.RSHUQLNXV DQG 79��
6$7� VDWHOOLWH OLQNV� 7KH UHIHUHQFH ZDV WKH VRXUFH
+'79 SLFWXUH�

�� &KRLFH RI WKH WHVW
VHTXHQFHV

7KH IROORZLQJ FULWHULD ZHUH XVHG IRU FKRRVLQJ WKH
WHVW VHTXHQFHV IRU WKH SLFWXUH TXDOLW\ WHVWV�

�� $ PLQLPXP RI WZR VWLOO SLFWXUHV SOXV D QXPEHU
RIPRYLQJ VHTXHQFHVZLWK D OLPLWDWLRQ LQ WKH WR�
WDO QXPEHU LQ RUGHU WR NHHS WKH GXUDWLRQ RI DV�
VHVVPHQW VHVVLRQV ZLWKLQ SUDFWLFDO OLPLWV�

�� 7KH WHVW VHTXHQFHV KDG WR EH UHSUHVHQWDWLYH RI
FRPPRQ WHNHYLVLRQ SURJUDPPLQJ� VSRUWV� WKH�
DWULFDO SHUIRUPDQFH� GRFXPHQWDU\� HWF�

�� 7KH\KDGDOVR WREH UHSUHVHQWDWLYHRI XVXDO SUDF�
WLFHV LQ +'79 SURGXFWLRQ� ]RRPLQJ� SDQQLQJ�
FRPSOH[ PRWLRQ� HWF�

�� 7KH\ KDG WR FRPH IURP GLIIHUHQW VRXUFHV DQG EH
UHSUHVHQWDWLYH RI WKRVH VRXUFHV� VWXGLR� RXWVLGH
EURDGFDVW� FRPSXWHU��JHQHUDWHG SLFWXUHV�

�� 7KH\ KDG WR FRYHU DOO WKH DWWULEXWHV WR EH H[�
SORUHG� UHVROXWLRQ� EORFN��VZLWFKLQJ DUWLIDFWV�
PRWLRQ��SRUWUD\DO� ILOP PRGH� HWF�

�� 7KH\ KDG WR FRYHU DZLGH VSHFWUXP RI FULWLFDOLW\
IURP FULWLFDO WR QRQ��FULWLFDO SLFWXUHV� ZKLOVW
DYRLGLQJ KLJKO\ FULWLFDO SLFWXUHV ZLWK ORZ SURE�
DELOLW\ RI RFFXUUHQFH� ZKLFK FRXOG EH FRQVLG�
HUHG XQGXO\ FULWLFDO� VXFK DV LW LV UHFRPPHQGHG
E\ WKH &&,5�
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�� 7KH\KDG WREHGLJLWDOO\ UHFRUGHG IURPWKHRULJL�
QDWLRQ� 7KH RQO\ GLJLWDO UHFRUGLQJ V\VWHP XVHG
DW SUHVHQWZLWK WKH ������� V\VWHP LV WKH ´TXDG�
ULJDµ IRUPDW� DQDUUDQJHPHQWRI IRXU'���IRUPDW
975V LQ SDUDOOHO� 2QO\ D IHZ ODERUDWRULHV KDYH
WKLV KDUGZDUH� DQG WKH VRIWZDUH DYDLODEOH LQ WKDW
IRUPDW LV VWLOO VFDUFH� )RU WKLV UHDVRQ� VHTXHQFHV
WKDW KDG EHHQ UHFRUGHG ILUVW LQ WKH DQDORJXH GR�
PDLQ ZHUH DOVR DFFHSWHG DQG� LQ RQH FDVH� D IXO�
O\��DQDORJXH VHTXHQFH ZDV VHOHFWHG EHFDXVH RI
LWV LQWHUHVWLQJ FRQWHQW�

�� 7KH SLFWXUH TXDOLW\ KDG WR EH KLJK� 7KLV SURYHG
GLIILFXOW WR DFKLHYH� EHFDXVHPXFKRI WKHPDWHUL�
DO DYDLODEOH ZDV UHODWLYHO\ QRLV\� SUREDEO\ GXH
WR SRRU OLJKWLQJ FRQGLWLRQV LQ WKH FDVH RI WKH
WKHDWUH SHUIRUPDQFHV RU LQVHQVLWLYH OLJKWZHLJKW
FDPHUDV LQ WKH FDVH RI GRFXPHQWDU\ SUR�
JUDPPHV�

7KH IROORZLQJ FULWHULD DSSOLHG WR WKH FKRLFH RI VH�
TXHQFHV IRU WKH QRLVH SHUIRUPDQFH WHVWV�

�� 7KH WHVW VHTXHQFHV VKRXOG WHVW RQO\ IRU QRLVH
SHUIRUPDQFH LQ RUGHU WR FOHDUO\ GLIIHUHQWLDWH
WKLV WHVW IURP D SLFWXUH TXDOLW\ WHVW�

�� 7KHUH KDG WR EH RQO\ RQH VWLOO SLFWXUH DQG WZR
PRYLQJ VHTXHQFHV� WR HQVXUH WKDW WKH WHVWV ZHUH
IHDVLEOH LQ SUDFWLFDO WHUPV�

,Q WRWDO QLQH VHTXHQFHV ZHUH XVHG IRU WKH +'��
0$&SLFWXUH TXDOLW\ WHVW� VHYHQ IRU WKH FRPSDWLEOH
0$& SLFWXUH TXDOLW\ WHVW� WKUHH IRU WKH QRLVH SHU�
IRUPDQFH WHVWV DQG RQH IRU LQWHUIHUHQFH WHVWV�

�� 7HVW HTXLSPHQW

7KH SURYLVLRQ RI WKH WHVW HTXLSPHQW ZDV D GLIILFXOW
WDVN EHFDXVH RI WKH FRPSOH[LW\ RI WKH KDUGZDUH LQ�
YROYHG� 7KH PDLQ HTXLSPHQW LWHPV ZHUH WKH IRO�
ORZLQJ�

7KH +'79 VRXUFHV FRQVLVWHG RI�

�� � GLJLWDO TXDGULJD 975

�� � DQDORJXH 975 �%&+ �����

�� � FDPHUD �.&+ �����

�� � '� 975V IRU UHFRUGLQJ DW GLIIHUHQW SRLQWV RI
WKH FKDLQ�

7KH WHOHYLVLRQ VRXUFHV LQFOXGH WZR '� 975V IRU
VRXUFH� DQG EDFNXS�

7KH+'��0$& HQFRGHU DQGPXOWLSOH[HU ZHUH SUR�
YLGHG E\ 3.,� ORFDWHG LQ D FRQWDLQHU DQG OLQNHG E\
RSWLFDO ILEUH OLQNV WR WKH WHVW FHQWUH�

7KH VDWHOOLWH VLPXODWRU UHSURGXFHG D :$5&����
FKDQQHO RI �� 0+] ZLGWK DQG D IUHTXHQF\ H[FXU�
VLRQ RI ���� 0+]�9� 7KH )0 PRGXODWRU DQG GH�
PRGXODWRU ZHUH HTXLSSHG ZLWK WKH (� QRQ��OLQHDU
SUH��HPSKDVLV DQG GH��HPSKDVLV FKDUDFWHULVWLFV�

7KH VDWHOOLWH OLQNZDV LPSOHPHQWHGZLWK D WZR��KRS
OLQN �.RSHUQLNXV DQG 79��6$7� XVLQJ LQ ERWK
FDVHV WKH QRUPDO SDUDPHWHUV IRU '%6 HPLVVLRQV
�WKH .RSHUQLNXV WUDQVSRQGHU EDQGZLGWK ZDV ��
0+]�� $OVRD VLQJOH��KRS OLQN WKURXJK.RSHUQLNXV
ZDV WHVWHG�

7KH FDEOH VLPXODWRU UHSURGXFHG DQ $0�96%
PRGXODWLRQ FDEOH FKDQQHO� ZLWK ��� UROO��RII�

2WKHU HTXLSPHQW LQFOXGHG +'��0$&� 0$& DQG
3$/ GHFRGHUV DQG D0$& XS��FRQYHUWHU IURP ���
WR ���� OLQHV�

7KH PDLQ GLVSOD\ FRQVLVWHG RI WZR ����LQFK 6RQ\
SURIHVVLRQDO PRQLWRUV� 2WKHU SURIHVVLRQDO DQG
FRQVXPHU GLVSOD\V ZHUH DOVR XVHG�

�� 2XWOLQH WHVW UHVXOWV �ILUVW
SKDVH�

7KH ILUVW SKDVH RI WKH HYDOXDWLRQ GHPRQVWUDWHG WKDW
WKH +'��0$& V\VWHP LV FRPSOLDQW ZLWK WKH
:$5&���� UHTXLUHPHQWV�

7KH TXDOLW\ RI +'��0$& IRU WKH QLQH WHVW VH�
TXHQFHV XVHG ZDV VXFK WKDW RQO\ RQH VHTXHQFH H[�
FHHGHG �L�H� IDLOHG� WKH FRQYHQWLRQDO PHDVXUH RI
WUDQVSDUHQF\ RQ WKH GRXEOH��VWLPXOXV FRQWLQXRXV
TXDOLW\ VFDOH� DQG LQ WKLV FDVHRQO\ E\D IHZSHUFHQW�
7KHTXDOLW\ SRWHQWLDO RI WKH V\VWHP WKHUHIRUH VHHPV
KLJK� +RZHYHU� LQ WKH VSHFLDOLVW H[DPLQDWLRQ RI
SLFWXUH TXDOLW\� FLUFXPVWDQFHV ZHUH LGHQWLILHG LQ
ZKLFK DUWHIDFWV FRXOG DULVH� )XUWKHU HYDOXDWLRQV
ZLOO WKHUHIRUH EH PDGH ODWHU LQ WKH \HDU� DIWHU UH�
ILQHPHQWV� GHVLJQHG WR UHGXFH WKHVH DUWHIDFWV� KDYH
EHHQ LPSOHPHQWHG LQ WKH +'��0$& HTXLSPHQW�

-RVp /XLV 7HMHULQD LV 'LUHFWRU RI 7HFKQRORJ\
DW 5HWHYLVLyQ� +H LV LQYROYHG LQPDQ\DVSHFWV
RI WKH GHYHORSPHQW RI KLJK��GHILQLWLRQ WHOHYL�
VLRQ� LQFOXGLQJ ZLWKLQ WKH (%8 ZKHUH KH LV
&KDLUPDQ RI 6SHFLDOLVW *URXS 9��+'79
�3DUDPHWHUV� TXDOLW\ DQG VLJQDO IRUPDW RI
KLJK��GHILQLWLRQ LPDJH VLJQDOV�� +H LV DOVR
&KDLUPDQ RI WKH $G��KRF *URXS RQ +'��
0$& HYDOXDWLRQ� 0U� 7HMHULQD LV DQ DFWLYH
SDUWLFLSDQW LQ WKH VWXGLHV RI WKH &&,5� ZKHUH
KH FKDLUV :RUNLQJ 3DUW\ ��( FRQFHUQHG ZLWK
SLFWXUH TXDOLW\ HYDOXDWLRQ�
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7KH )0 IDLOXUH FKDUDFWHULVWLF VKRZHG WKDW LPSDLU�
PHQW DW JUDGH � RQ WKH &&,5 TXDOLW\ VFDOH �SHUFHS�
WLEOH� EXW QRW DQQR\LQJ� ZDV UHDFKHG DW D FDUULHU��
WR��QRLVH UDWLR RI DERXW �� G%� )XUWKHU HYDOXDWLRQV
ZLOO EH PDGH RQ D PRGLILHG 5) FKDUDFWHULVWLF
ZKLFK VKRXOG ORZHU WKLV ILJXUH�

7KH FRPSDWLEOH0$& SLFWXUH SURYHG WR KDYH DUWH�
IDFWVZKLFK FRXOGPDNH WKH0$&VHUYLFH XQDWWUDF�
WLYH� 7KH LPSDLUPHQW VRPHWLPHVH[FHHGHG���RQ
WKH '6&4 VFDOH� )XUWKHU HYDOXDWLRQVZLOO EHPDGH
RQ D SURPLVLQJ SURFHVV LQWHQGHG WR LPSURYH WKH
FRPSDWLELOLW\ RI +'��0$& GLVSOD\HG RQ D
'���0$& UHFHLYHU�

�� &RQFOXVLRQV

7KH+'��0$& HYDOXDWLRQ ZDV DQ LPSUHVVLYH WDVN�
,W ZDV WKH UHVXOW RI JRRG FRRSHUDWLRQ EHWZHHQ (X�
UHND �� DQG WKH (%8� 6HYHUDO RUJDQL]DWLRQVPDGH
PDMRU FRQWULEXWLRQV WR WKH VXFFHVV RI WKH HYDOXD�
WLRQ�ZLWK WKH SURYLVLRQ RI HTXLSPHQW� ORJLVWLF VXS�
SRUW RUPDQSRZHU UHVRXUFHV� ,W ZDVPDGH SRVVLEOH
WKDQNV WR WKH VWUHQXRXV ZRUN RI WKH UHODWLYHO\ IHZ
PHPEHUV RI WKH (YDOXDWLRQ *URXS�

7KLV WDVNZDV RI FRXUVH QRW WURXEOH IUHH� EXW LQ VSLWH
RI WKH OLPLWDWLRQV LW FDQ EH UHJDUGHG DV D VLJQLILFDQW
(%8 DFKLHYHPHQW�

*HWWLQJ UHDG\ IRU WKH VKRZ � � �

3ODQV DUH ZHOO DGYDQFHG IRU WKH ��WK0RQWUHX[ 7HOHYLVLRQ 6\PSRVLXP DQG7HFKQLFDO ([KLELWLRQ� WDNLQJ
SODFH LQ WKH ZHOO��NQRZQ 6ZLVV ODNHVLGH UHVRUW LQ -XQH ����� 7KH 6\PSRVLXP SURJUDPPH ZLOO FRYHU
D IXOO UDQJH RI WRSLFDO VXEMHFWV� ZLWK KLJK��GHILQLWLRQ DQG HQKDQFHG WHOHYLVLRQ V\VWHPV KLJK RQ WKH DJHQ�
GD� $ IXOO GD\ZLOO EH VHW DVLGH IRU ´$GYDQFHG7HFKQRORJ\'D\µ� JLYLQJ DQ LQVLJKW LQWR WKH FRQFHSWVZKLFK
KDYH \HW WR GHYHORSEH\RQG WKH ODERUDWRU\� IODW VFUHHQ GLVSOD\V� RSWR��HOHFWURQLFV� RSWLFDO DQG VWDWLF VLJ�
QDO VWRUDJH DQG WKUHH��GLPHQVLRQDO WHOHYLVLRQ� &DEOH GLVWULEXWLRQ ZLOO EH WKH VXEMHFW RI D VHULHV RI VHV�
VLRQV UXQQLQJFRQFXUUHQWO\ZLWK WKRVHRQ WHOHYLVLRQSURGXFWLRQDQG WUDQVPLVVLRQ� KHUH WRR� QHZWHFKQRO�
RJLHV ZLOO EH PXFK LQ HYLGHQFH� LQFOXGLQJ WKH LQWHJUDWLRQ RI WHOHYLVLRQ LQ EURDGEDQG QHWZRUNV� RSWLFDO
ILEUH GLVWULEXWLRQ WR WKH KRPH� DQG QHZ FDEOH VHUYLFHV�

$ VSHFLDO ´+LJKOLJKWµ VHVVLRQ ZLOO KRQRXU WKH (%8ZKLFK LQ ���� �� D \HDU RI FRQVLGHUDEOH
VLJQLILFDQFH IRU (XURSHDQ XQLW\ �� FHOHEUDWHV WKH ��WK DQQLYHUVDU\ RI WKH VWDUW RI UHJXODU
(XURYLVLRQ SURJUDPPH H[FKDQJHV�

:RUNVKRS VHVVLRQV KDYH EHFRPH D UHJXODU IHDWXUH RI WKH 0RQWUHX[ 6\PSRVLXP DQG WKH QH[W HYHQW LV
QR H[FHSWLRQ� $ VSHFLDO IHDWXUH ZKLFK DLPV WR DWWUDFW WKHPDQ\ YLVLWRUV ZKR DUH DEOH WR DWWHQG WKH 6\P�
SRVLXP RQO\ RYHU WKH ZHHNHQG �� WKH ´:HHNHQG )RUXPµ ZLOO FRYHU WRSLFV RI LQWHU��GLVFLSOLQDU\ LQWHUHVW�
VXFK DV PDUNHWLQJ� SURJUDPPLQJ DQG PDQDJHPHQW�

7KH7HFKQLFDO ([KLELWLRQZLOO EH DFFRPPRGDWHG LQ UHFHQWO\PRGHUQLVHGDQGH[SDQGHG IDFLOLWLHV DQG WKH
�WK ,QWHUQDWLRQDO (OHFWURQLF &LQHPD)HVWLYDO ZLOO EH KHOG DW D QHZ FLQHPD YHQXH MXVW D IHZPLQXWHVZDON
IURP WKH 6\PSRVLXP DQG ([KLELWLRQ�

)XUWKHU LQIRUPDWLRQ DERXW WKH ��WK 0RQWUHX[ 7HOHYLVLRQ 6\PSRVLXP ������� -XQH�� WKH 7HFKQLFDO ([�
KLELWLRQ ������� -XQH� DQG WKH ,QWHUQDWLRQDO (OHFWURQLF &LQHPD )HVWLYDO FDQ EH REWDLQHG IURP WKH RUJD�
QL]HUV� 32 %R[ ��� 5XH GX 7KpkWUH �� &+������ 0RQWUHX[� 6ZLW]HUODQG
�WHO� ��� ������ �� ��� ID[� ��� ������ �� ����




