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+'79 SURJUDPPH SURGXFWLRQ

7KH GHYHORSPHQW RI ������� +'79

%� 6FRWW �9LVLRQ �����

�� 7KH RULJLQV DQG RSHUDWLRQ
RI 9LVLRQ ����

7KH &&,5 PHHWLQJ KHOG LQ 'XEURYQLN LQ ���� UH�
MHFWHG WKH -DSDQHVH SURSRVDO IRU D VLQJOH ZRUOG
+'79 SURGXFWLRQ VWDQGDUG EDVHG RQ ���� OLQHV�
����� ILHOGV�VHF� )ROORZLQJ WKLV GHFLVLRQ WKH(XUR�
SHDQ &RXQFLO RI 0LQLVWHUV GHFLGHG WR HQFRXUDJH
WKH IRUPDWLRQ RI D VSHFLDO WDVN IRUFH WR GHYHORS D
V\VWHP VXLWDEOH IRU (XURSH DQG WKH ��� RI WKH
ZRUOG ZKLFK FXUUHQWO\ XVHV D ����+] WHOHYLVLRQ
VWDQGDUG� $V D UHVXOW RI WKLV LQLWLDWLYH WKH (XUHND
�� SURMHFW JURXS ZDV IRUPHG ZKLFK LQFOXGHV
PDQXIDFWXUHUV� EURDGFDVWHUV DQG XQLYHUVLWLHV
DPRQJ LWV PHPEHUV� 7KH UHVXOW RI WKHLU ZRUN ZDV
WKH FUHDWLRQ WKH ������OLQH��� +] VWDQGDUG ZKLFK
ZDV GHPRQVWUDWHG RQ D QXPEHU RI RFFDVLRQV HDUO\
LQ WKH GHYHORSPHQW SURJUDPPH� 7KH VXFFHVV ZDV
VXFK WKDW E\ ���� LW ZDV FOHDU WKDW D VSHFLDO RUJD�
QL]DWLRQ ZDV QHHGHG WR SURPRWH ���� +'79 DQG
WDNH LW IURP WKH UHVHDUFK DQG GHYHORSPHQW VWDJH WR
D EURDGFDVW VHUYLFH�

2QFH WKH HXSKRULD RI WKH QHZ
HQKDQFHG DQG KLJK��GHILQLWLRQ
HPLVVLRQ WHFKQRORJLHV KDV ZRUQ RII�
WKH YLHZLQJ SXEOLF ZLOO EH QR PRUH
DZDUH RI WKH WHFKQLFDO LQQRYDWLRQV
RI +'79 WKDQ WKH\ DUH RI FRORXU
VXEFDUULHUV LQ WRGD\·V FRQYHQWLRQDO
V\VWHPV� 1R GRXEW PDQ\ YLHZHUV
ZLOO UHPHPEHU WKH ����V PRUH IRU
WKH FKDQJH RI DVSHFW UDWLR WKDQ IRU
WKH LPSURYHPHQWV LQ LQWULQVLF SLFWXUH
DQG VRXQG TXDOLW\�

$SDUW IURP D ILUP EHOLHI LQ WKH
HFRQRPLF YLDELOLW\ DQG SUDFWLFDO
IHDVLELOLW\ RI HQKDQFHG WHOHYLVLRQ
VHUYLFHV� D QHFHVVDU\ SUH��UHTXLVLWH
IRU WKH ODXQFK RI QHZ VHUYLFHV ZLOO
EH WKH DELOLW\ WR VKRZ WRS��TXDOLW\
���� SURJUDPPHV RQ D IXOO��WLPH
EDVLV�

7KH ������� +'79 SURGXFWLRQ
VWDQGDUG LV WKH FRPPRQ
GHQRPLQDWRU SHUPLWWLQJ WKH ODXQFK
RI ���� SURJUDPPH��PDNLQJ
WKURXJKRXW (XURSH� VDIH LQ WKH
NQRZOHGJH WKDW� ZKDWHYHU WKH
FKRLFH�V� RI HPLVVLRQ VWDQGDUG� WKH
SURJUDPPHV ZLOO EH EURDGFDVWDEOH�
7UXVW LQ WKLV SURGXFWLRQ VWDQGDUG
KDV RSHQHG WKH ZD\ WR PDMRU
LQLWLDWLYHV DVVLVWLQJ EURDGFDVWHUV WR
PDVWHU WKH ���� IRUPDW DQG WKH
WHFKQLFDO TXDOLW\� DQG LV OHDGLQJ WR
QHZ ZD\V RI KDQGOLQJ VLJQDOV LQ WKH
SURGXFWLRQ HQYLURQPHQW�2ULJLQDO ODQJXDJH� (QJOLVK�

0DQXVFULSW UHFHLYHG ��������
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9LVLRQ����ZDV WKH*URXSLQJ FUHDWHG LQ -XO\����
DV D UHVXOW RI WKLV QHHGZLWK WKH EULHI WR SURPRWH WKH
������� VWDQGDUG ZRUOGZLGH SULPDULO\ E\ IDFLOL�
WDWLQJ SURJUDPPH SURGXFWLRQ� ,W ZDV SHUFHLYHG
WKDW WKLV PHWKRG ZRXOG KDYH D QXPEHU RI DGYDQ�
WDJHV�

�� 3URJUDPPH PDNHUV� EURDGFDVWHUV DQG RWKHU
SDUWV RI WKH +'79 LQGXVWU\ ZRXOG JHW WUDLQLQJ
DQG H[SHULHQFH LQ +'79 SURGXFWLRQ�

�� $SURJUDPPH OLEUDU\ZRXOG EHEXLOW XS IRUPLQJ
D EDVLV IRU WKH VWDUW RI D UHJXODU VHUYLFH�

�� 'HPRQVWUDWLRQV ZRXOG EH PRXQWHG XVLQJ UHDO
SURJUDPPHV�

�� ,QGXVWU\ ZRXOG UHFHLYH IHHGEDFN RQ WKH HTXLS�
PHQW ZKLFK LW ZDV PDQXIDFWXULQJ�

7KH *URXSLQJ QRZ FRQWDLQV �� SDUWLFLSDQWV IURP
WKH YDULRXV EUDQFKHV RI WKH WHOHYLVLRQ LQGXVWU\ LQ�
FOXGLQJ (%8 0HPEHUV� PDQXIDFWXUHUV� LQGHSHQ�
GHQW ILOP DQG WHOHYLVLRQ FRPSDQLHV DQG WUDQVPLV�
VLRQ DXWKRULWLHV� 7KH\ ZRUN WRJHWKHU ZLWK WKH
(XURSHDQ&RPPLVVLRQ WR DFKLHYH WKH DLPV VHW RXW�

7KH SULQFLSOH RI RSHUDWLRQ LV WKDW HTXLSPHQW LV SUR�
YLGHG WR WKH JURXSLQJ E\ WKRVH PHPEHUV ZKR DUH
PDQXIDFWXUHUV �QRWDEO\ %76 DQG 7KRPVRQ�� ZLWK
VXSSRUW IURP WKHLU QDWLRQDO JRYHUQPHQW ZKHUH DS�
SURSULDWH� 7KH XQLWV DUH WKHQ PDGH DYDLODEOH E\
9LVLRQ ����� DORQJ ZLWK WHFKQLFDO DVVLVWDQFH DQG
WUDLQLQJ� WR SDUWLFLSDQWV ZLVKLQJ WR PDNH SUR�
JUDPPHV LQ +'79� 7KH (XURSHDQ &RPPLVVLRQ
VXSSRUWV WKLV LQLWLDWLYH DQG IXQGV DOO WKH WHFKQLFDO
DVVLVWDQFH� PDLQWHQDQFH DQG WUDLQLQJ DV ZHOO DV
JLYLQJ ILQDQFLDO KHOS IRU GHPRQVWUDWLRQV DQG
SURPRWLRQV�

7KH RSHUDWLRQ LV ILQDQFHG LQ WKH IROORZLQJ ZD\�

�� 7KHFHQWUDO RYHUKHDGV DUH FRYHUHGE\ WKHDQQXDO
VXEVFULSWLRQ IHH� ZKLFK DOO PHPEHUV SD\� RI
������ (&8V�

�� (TXLSPHQW LV SURYLGHG IUHH E\ WKH PDQXIDFWXU�
HUV�

�� 3URJUDPPHSURGXFHUVSD\ WKHFRVWVRI WKHLUSUR�
GXFWLRQ� LQFOXGLQJ WKH RSHUDWLRQDO VWDII�

�� 7KH(&VXSSRUWPDLQWDLQV WKH HTXLSPHQW� WUDLQV
SDUWLFLSDQWV· VWDII DQG SD\V IRU GHPRQVWUDWLRQV
DQG SURPRWLRQDO DFWLYLWLHV�

�� 7KH IOHHW� WKH HTXLSPHQW
DQG LWV XVH

:KHQ FRQVLGHUDWLRQ ZDV JLYHQ WR WKH WHFKQLFDO UH�
TXLUHPHQWV IRU WKH QHZ RUJDQL]DWLRQ� WKH HYHQWV RI
����ZHUH WDNHQ LQWR FRQVLGHUDWLRQ� %RWK WKH:LQ�
WHU DQG 6XPPHU2O\PSLF JDPHVZHUH WR EH KHOG LQ
(XURSHDVZHOO DV WKH([SR·�� LQ6HYLOOH� ,WZDVGH�
FLGHG WKHUHIRUH WKDW WKH DYDLODEOH IOHHW RI RXWVLGH
EURDGFDVW XQLWV DQG VXSSRUWLQJ HTXLSPHQW KDG WR
EH ODUJH HQRXJK WR FRYHU WKHVH PDMRU HYHQWV�

6R DOWKRXJK WKH LQLWLDO DPRXQW RI HTXLSPHQW PDGH
DYDLODEOH WR 9LVLRQ ���� LQ ���� ZDV OLPLWHG� WKH
GHOLYHU\ RI WKH PDLQ IOHHW RI RXWVLGH EURDGFDVW
XQLWV� PDGH DW WKH EHJLQQLQJ RI ����� FUHDWHG WKH
ODUJHVW +'792% IOHHW LQ WKH ZRUOG� ,W FRPSULVHV
VRPH �� YHKLFOHV RI DOO W\SHV IURP ���FDPHUD XQLWV
HTXLSSHG IRU PDMRU VSRUW RU GUDPD SURGXFWLRQV
GRZQ WR VLQJOH FDPHUD ´IOLJKW FDVHµ XQLWV� 6XSSRUW
WR WKHPDLQ XQLWV LV JLYHQ E\ HGLWLQJ XQLWV� VOR��PR�
WLRQ XQLWV� D PDVWHU FRQWURO XQLW� +'��0$& HQFRG�
HUV DQG GHFRGHUV DQG E\ VRPH VSHFLDOLVHG JUDSKLFV
DQG ILOP WUDQVIHU HTXLSPHQW� ,Q WKLV ZD\ D FRP�
SOHWH VHUYLFH LV SURYLGHG IURP WKH FDPHUD WR WKH UH�
FHLYHU� 7KH SURGXFWLRQ HTXLSPHQW LV VXSSOLHG SUL�
PDULO\ E\ 7KRPVRQ DQG %76 ZLWK UHFHLYHUV E\
7KRPVRQ� 3KLOLSV� 1RNLD DQG 6HOHFR� 7KH
PDQXIDFWXUHUV DOVR KRXVH DQG PDLQWDLQ WKH HTXLS�
PHQW DV ZHOO DV SURYLGLQJ WUDLQLQJ RQ LW IRU DOO SDU�
WLFLSDQWV� WKXV HQVXULQJ ZLGHVSUHDG H[SHUWLVH
DFURVV (XURSH�

)DFLOLWLHV DUH DOVR SURYLGHG E\ WKH SDUWLFLSDQWV WR
WUDQVPLW DQG EURDGFDVW SURJUDPPHV ZKHQ WKDW LV
UHTXLUHG� 7KH VHUYLFHV RI WKH WUDQVPLVVLRQ DXWKRUL�
WLHV VXFK DV )UDQFH 7HOHFRP� 5HWHYLVLRQ DQG WKH
'HXWVFKH%XQGHVSRVW 7HOHNRPDUH HVVHQWLDO LQ WKLV
UHVSHFW� DV DUH WKRVH RI WKH PHPEHUV ZKR DUH
EURDGFDVWHUV� $VVLVWDQFH IURP (XUHND �� LV DOVR
JUDWHIXOO\ UHFHLYHG ZKHQ PDMRU WHFKQLFDO GHPRQ�
VWUDWLRQV DUH WR EH PRXQWHG�

7R VHUYLFH WKH QHHGV RIPDMRU RXWVLGH EURDGFDVWV RU
VWXGLR SURGXFWLRQV� WKHUH DUH IRXU ODUJH XQLWV HDFK
FRQWDLQLQJ VL[ FDPHUDV �IRXU IXOO��VL]H DQG WZRSRU�
WDEOH� ZLWK WZR975V UHDG\ WR UHFRUG RU UHSOD\ WKH
SURJUDPPH� 7ZRRI WKHVH XQLWV KDYH VORZ��PRWLRQ
HTXLSPHQW� DQ HVVHQWLDO IHDWXUH IRU VSRUWLQJ RFFD�
VLRQV� )RU WKH 2O\PSLFV DQG VLPLODU VSRUWLQJ
HYHQWV�ZKHUH WKHUH LV DQHYHQJUHDWHU QHHG IRU VORZ
PRWLRQ� WKUHH VHSDUDWH VPDOO YHKLFOHV DUH HTXLSSHG
ZLWKPDJQHWLF GLVF XQLWV JLYLQJ D UHFRUGLQJ WLPHRI
��� VHFRQGV LQ WZR VHFWLRQV� 7KH\ DUH DOO VXS�
SRUWHG E\ WHQGHU YHKLFOHV DEOH WR FDUU\ DOO WKH QHF�
HVVDU\ DQFLOODU\ HTXLSPHQW�

7KH 2O\PSLFV DQG RWKHU SURJUDPPHV LQWHQGHG IRU
LPPHGLDWH EURDGFDVW� UHTXLUH WKH VXSSRUW RI DPDV�
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WHU FRQWURO XQLW� 7KLV SXUSRVH��EXLOW FRQWDLQHU XQLW
LV DEOH WR VXSHUYLVH WZR WUDQVPLVVLRQV VLPXOWD�
QHRXVO\ ZKHQ WKH QHHG DULVHV� 7ZR +'��0$& HQ�
FRGHUV� RQH IURP 7KRPVRQ DQG RQH IURP 3KLOLSV�
KDYH DOVR EHHQ EXLOW IRU WKH 9LVLRQ ���� IOHHW�

$ UDQJH RI XQLWV LV SURYLGHG IRU VPDOOHU RU OHVV
WHFKQLFDOO\��FRPSOH[ SURGXFWLRQV� RU WR VXSSRUW D
ODUJHU YHKLFOH E\ SURYLGLQJ SLFWXUHV IURP D UHPRWH
SRVLWLRQ� 7KH\ LQFOXGH WZR WKUHH��FDPHUD XQLWV
ZLWK WZR 975V� WZR WZR��FDPHUD XQLWV ILWWHG ZLWK
WZR 975V DQG WZR WZR��FDPHUD XQLWV ZLWK RQH
975� DOO VXSSRUWHG E\ WKHLU RZQ WHQGHU YHKLFOHV�

)RU WKRVH RFFDVLRQV ZKHQ WKH SURGXFHU SUHIHUV WR
XVH D VLQJOH FDPHUD WR PDNH WKH SURJUDPPH� D
VLQJOH��FDPHUD 975 XQLW ZLWK RQH 975 LV EHLQJ
SURYLGHG DV ZHOO DV D VLQJOH FDPHUD DQG975ILWWHG
LQ IOLJKW FDVHV� $W WKH :LQWHU 2O\PSLF *DPHV LQ

$OEHUWYLOOH QHZ&&'FDPHUDVZHUH LQWURGXFHG IRU
WKH ILUVW WLPH LQ ���� KLJK GHILQLWLRQ�

2I FRXUVH HYHU\ SURJUDPPH UHTXLUHV VRPH SRVW
SURGXFWLRQ DQG IRU WKLV SXUSRVH 9LVLRQ ���� LV
HTXLSSHG ZLWK WKUHH HGLWLQJ XQLWV ZLWK WKUHH 975V
HDFK�

,QPDQ\ SURGXFWLRQV WKHUH LV WKH QHHG IRU RWKHU DQ�
FLOODU\ HTXLSPHQW DQG WKLV LV NHSW LQ D SRRO VR WKDW
LW FDQ EHPDGH DYDLODEOHZKHUHYHU LW LV UHTXLUHG� LU�
UHVSHFWLYH RI WKH FKRLFH RI EDVLF FDPHUD XQLW� ,Q�
FOXGHG LQ WKLV FDWHJRU\ DUH VSHFLDO HIIHFWV HTXLS�
PHQW DQG D JUDSKLFV ZRUN VWDWLRQ XVLQJ DQ +'79
3DLQWER[� $PRQJ WKH VXSSRUWLQJ HTXLSPHQW DUH
ILEUH RSWLF FDEOH V\VWHPV DEOH WR FDUU\ WKH IXOO
+'795*%6 RU <&U&E VLJQDOV DW ��� *%LWV�V RY�
EHU GLVWDQFHV RI PRUH WKDQ �� NP� DV ZHOO DV VRPH
RWKHUV DEOH WR FDUU\ +'��0$& RU ELW��UHGXFHG YLG�
HR DW ��� 0ELW�V�

%76 SRUWDEOH FDPHUD DW WKH
VSHHG VNDWLQJ�FUHZHG E\

7KDPHV 79

6DYRL ���� �� $OEHUWYLOOH� ����

7KRPVRQ ���FDPHUD 2%
XQLW� FUHZHG E\ 25)
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7KH DELOLW\ WR WUDQVIHU IURP +'79 WDSH WR ILOP LV
DQ LPSRUWDQW UHTXLUHPHQW ZKLFK KDV EHHQ IXOILOOHG
E\ GHYHORSPHQWV LQ (XURSH E\([0DFKLQD �SDUW RI
WKH7KRPVRQJURXS� DQG%76� ,Q WKH UHYHUVHGLUHF�
WLRQ� ILOP WR WDSH WUDQVIHUV FDQ EH PDGH XVLQJ WKH
5DQN &LQWHO WHOHFLQH RU E\ D QHZ GHYHORSPHQW�
ZKLFK LV WKH UHVXOW RI D FROODERUDWLYH YHQWXUH E\
%76 DQG .RGDN� 7KH ������� VWDQGDUG� ZLWK LWV
�� +] IUDPH UDWH� LV LGHDOO\ VXLWHG IRU WKHVH SUR�
FHVVHV�

9LVLRQ ���� KDV� DV SDUW RI LWV EULHI� WR PRXQW GHP�
RQVWUDWLRQV SURPRWLQJ WKH ������� V\VWHP
WKURXJKRXW WKH ZRUOG� 6L[ GHPRQVWUDWLRQ XQLWV
ZKLFK LQFOXGH 975 IRU SOD\EDFN� ODUJH VFUHHQ 6H�
OHFRSURMHFWLRQ XQLWV DQGPRQLWRUV DUH DYDLODEOH IRU
WKLV SXUSRVH�

7KLV RXWOLQH RI 9LVLRQ ����·V IDFLOLWLHV JLYHV DQ LQ�
GLFDWLRQ RI WKH FRPPLWPHQW EHLQJ PDGH E\ DOO
SDUWV RI WKH WHOHYLVLRQ LQGXVWU\ WR HQVXUH WKDW

%DUFHORQD ����
����

7KRPVRQ FDPHUD DW WKH
YROOH\EDOO� FUHZHG E\
%DUFHORQD ����

%76 FDPHUD FRYHULQJ WKH
DWKOHWLFV� FUHZHG E\ WKH

5$,��5DGLRWHOHYLVLRQH ,WDOLDQD
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������� EHFRPHV DFFHSWHG DV DZRUOG VWDQGDUG IRU
+'79DQG LV LQWURGXFHG LQWR UHJXODU VHUYLFH LQ(X�
URSH DW DQ HDUO\ GDWH� 7KLV LV ZLWK WKH DFWLYH HQ�
FRXUDJHPHQW DQG ILQDQFLDO KHOS RI WKH (XURSHDQ
&RPPLVVLRQ�

�� 7KH 2O\PSLF *DPHV

)RU WKH:LQWHU 2O\PSLF*DPHV� KHOG LQ WKH 6DYRLH
UHJLRQRI)UDQFH FHQWUHG RQ$OEHUWYLOOH� WKH)UHQFK
*RYHUQPHQW VHW XS WKH RUJDQL]DWLRQ ´6DYRLH
����µ� 8VLQJ WKH 9LVLRQ ���� IOHHW LW PRXQWHG WKH
ILUVW HYHU ODUJH��VFDOH GHPRQVWUDWLRQ RI WKH ����
+'79 V\VWHP�

$ FRPSOHWH SURJUDPPH FKDQQHO� FDOOHG ´(XUR
+'µ� ZDV FUHDWHG ZKLFK LQFOXGHG� LQ DGGLWLRQ WR
WKH 2O\PSLF FRYHUDJH� QHZV DQG LQWHUYLHZV IURP
D WZR��FDPHUD FRQWLQXLW\ VWXGLR DQG RWKHU SUR�
JUDPPHV SUHYLRXVO\ UHFRUGHG E\ 9LVLRQ ����
PHPEHUV RU ILOP WUDQIHUUHG WR YLGHR� �� KRXUV SHU
GD\ ZHUH EURDGFDVW� ZLWK FRPPHQWDU\ LQ IRXU ODQ�
JXDJHV� IRU WKH HQWLUH �� GD\V RI WKH JDPHV�

7KH RXWSXW ZDV VHHQ E\ YLHZHUV LQ +'79 DW ��
´(XURVLWHVµ� VSHFLDOO\ VHW XS DFURVV (XURSH� ,Q
DGGLWLRQ VRPH������YLHZHUVRI'���0$&UHFHLY�
HUV ZHUH DOVR DEOH WR ZDWFK WKH FKDQQHO� VRPHZLWK
���� ZLGHVFUHHQ UHFHLYHUV� DOWKRXJK ZLWKRXW WKH
RWKHU HQKDQFHPHQWV RI +'79� ,W LV HVWLPDWHG WKDW
VRPH ������� SHRSOH DFURVV (XURSH ZHUH DEOH WR
YLHZ WKLV GHPRQVWUDWLRQ RI (XURSHDQ +'79�

%DUFHORQD ���� ZDV FUHDWHG IRU WKH 6XPPHU
*DPHV E\ WKH 6SDQLVK RUJDQL]DWLRQV 572·���
579(� 5HWHYLVLRQ DQG 3HVD� �� HYHQWV ZHUH FRY�
HUHG IURP �� YHQXHV DQG D PL[WXUH RI OLYH DQG UH�
FRUGHG 2O\PSLF VSRUW ZDV EURDGFDVW IRU �� KRXUV
SHU GD\ IRU WKH GXUDWLRQ RI WKH *DPHV� 7KLV� WRR�
ZDV D PDMRU RXWVLGH EURDGFDVW XWLOLVLQJ WKH HQWLUH
9LVLRQ ���� IOHHW ZLWK �� FDPHUDV DQG �� 975V�
2SHUDWLRQDO FUHZV SUHYLRXVO\ WUDLQHG LQ WKH WHFK�

QLTXHV RI+'79�PDQ\ RIZKRPKDGZRUNHG DW WKH
:LQWHU *DPHV� ZHUH GUDZQ IURP (%8 0HPEHUV
IURP DOO RYHU (XURSH�

&RPPHQWDU\ ZDV SURYLGHG LQ ILYH ODQJXDJHV DQG
WKH WUDQVPLVVLRQV LQ +'0$& ZHUH GLVWULEXWHG E\
(XWHOVDW ,, )� DQG E\ 7HOHFRP �$ VDWHOOLWHV DQG
EURDGFDVW RQ '%6 VDWHOOLWHV E\ (LQV 3OXV RQ
796$7� $QWHQQH � RQ 7')���� DQG E\ 5$,��6$7
RQ 2O\PSXV� 7KH WUDQVPLVVLRQV ZHUH UHFHLYHG DW
QHDUO\��� VSHFLDO+'79YLHZLQJ VLWHV LQ DOO FRXQ�
WULHV RI (XURSH� DOORZLQJ PRUH SHRSOH WKDQ HYHU
EHIRUH WR VHH WKH H[FHOOHQW SLFWXUH TXDOLW\ SURYLGHG
E\ WKH (XURSHDQ V\VWHP� $JDLQ YLHZHUV ZLWK
'���0$& UHFHLYHUV ZHUH DOVR DEOH WR VHH WKHVH
EURDGFDVWV�

7KH2O\PSLFVZHUHPDMRU HYHQWV LQ WKH FDOHQGDU RI
���� ZKHUH DOO WKH DYDLODEOH HTXLSPHQW LV LQ DF�
WLRQ� %XW WKH\ RQO\ HPSOR\HG WKH XQLWV IRU D WRWDO
RI DERXW WZR PRQWKV �LQFOXGLQJ WKH SUHSDUDWLRQ
WLPH� DQG VR WKHUH KDV EHHQ SOHQW\ RI HTXLSPHQW DW
RWKHU WLPHV WR PHHW WKH SURJUDPPH��PDNLQJ GH�
PDQGV RI WKH SDUWLFLSDQWV�

�� ([SR·�� LQ 6HYLOOH

5HWHYLVLRQ� WKH 6SDQLVK WUDQVPLVVLRQ DXWKRULW\� LV
UHVSRQVLEOH IRU D WHOHYLVLRQ WHFKQRORJ\ H[KLELWLRQ
LQ LWV SDYLOLRQ DW([SR·�� LQ6HYLOOHZKHUH �������
+'79 LV SURPLQDQWO\ IHDWXUHG� ,Q WKLV SDYLOLRQ D
VWXGLR RI ��� P) KDV EHHQ FRQVWUXFWHG DQG 9LVLRQ
���� KDV HTXLSSHG LWZLWK WKUHH FDPHUDV DQG DOO WKH
DVVRFLDWHG HTXLSPHQW QHHGHG LQ D IXOO SURGXFWLRQ
VWXGLR� $W YDULRXV WLPHV PRELOH XQLWV KDYH DOVR
EHHQ PDGH DYDLODEOH IRU SURGXFWLRQ RQ WKH ([SR
VLWH� 3URJUDPPH PDNHUV KDYH WKXV EHHQ JLYHQ DQ
H[FLWLQJ RSSRUWXQLW\ WRPDNH WKHLU SURGXFWLRQV XWL�
OLVLQJ WKHVH IDFLOLWLHV HLWKHU LQVLGH WKH VWXGLR RU LQ
WKH VXUURXQGLQJ DUHD RI WKH ([SR� 0DQ\ KRXUV
KDYH EHHQ SURGXFHG E\ ´6HYLOOD ����µ� D FRPSDQ\
VHW XS LQ FRQMXQFWLRQ ZLWK 5HWHYLVLRQ� PDNLQJ D
XQLTXH UHFRUG RI WKH HYHQWV RI WKH ([SR�

$IWHU IRUPDO HGXFDWLRQ� %ULDQ 6FRWW VSHQW VHYHUDO \HDUV LQ WKH GHYHORSPHQW RI WHOHYLVLRQ UHFHLYHUV DQG
SURIHVVLRQDO VWXGLR HTXLSPHQW� ,Q ����� KH MRLQHG$%&7HOHYLVLRQ �8.�� LQLWLDOO\ LQ DQ RSHUDWLRQDO U{OH
DQG ODWHU LQ WKH SURMHFW *URXS RI WKH (QJLQHHULQJ 'HSDUWPHQW�

2Q WKH FUHDWLRQ RI 7KDPHV 7HOHYLVLRQ LQ ����� KH ZDV DSSRLQWHG 'HSXW\ +HDG RI 3URMHFWV DQG LQ ����
&KLHI (QJLQHHU� D SRVW KH KHOG XQWLO UHWLUHPHQW LQ ����� 'XULQJ WKLV SHULRG KH UHSUHVHQWHG 7KDPHV 7HOH�
YLVLRQ LQ DOO HQJLQHHULQJ PDWWHUV DQG ZDV &KDLUPDQ RI WKH 7HFKQLFDO &RPPLWWHH RI WKH ,QGHSHQGHQW
7HOHYLVLRQ &RPSDQLHV $VVRFLDWLRQ IURP ���� WR ����� D WLPH ZKHQ WKHUH ZDV ILHUFH GHEDWH FRQFHUQLQJ
+'79 VWDQGDUGV�

,Q ����� 0U� 6FRWW ZDV LQYLWHG WR MRLQ 9LVLRQ ����� WKH QHZO\��IRUPHG RUJDQL]DWLRQ IRU WKH SURPRWLRQ
RI ������� +'79� DV 'HSXW\ 'LUHFWRU *HQHUDO ZLWK UHVSRQVLELOLW\ SULPDULO\ IRU SXEOLFLW\ PDWWHUV�
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)LEUH RSWLF FDEOH LV LQVWDOOHG WR GLVWULEXWH +'79
VHUYLFHV WR WKH SDYLOLRQV RI WKH (XURSHDQ&RPPLV�
VLRQ DQG WKH �� 0HPEHU 6WDWHV� 9LVLRQ ���� GH�
VLJQHG DQG LQVWDOOHG WKH V\VWHP ZKLFK IHHGV WKH
VSHFLDO GLVSOD\V SURYLGHG E\ WKH (XUHND �� SDUW�
QHUV LQ WKHVH SDYLOLRQV� 3URJUDPPHV DUH VXSSOLHG
HLWKHU IURP OLYH WUDQVPLVVLRQV RU IURP YLGHRWDSH
UHFRUGHUV VSHFLDOO\ LQVWDOOHG DQG RSHUDWHG E\ 9L�
VLRQ ����� 0RUH WKDQ �� KRXUV SHU GD\ RI +'79
DUH EHLQJ VKRZQ LQ WKH (XURSHDQ SDYLOLRQV IRU WKH
ZKROH RI WKH VL[��PRQWK SHULRG RI ([SR·���

�� 3URJUDPPH PDNLQJ

7KH PRUH XVXDO ZRUN RI WKH 9LVLRQ ���� SDUWLFL�
SDQWV LV LQPDNLQJ WKHLU RZQSURJUDPPHVDQGPRUH
WKDQ ��� KRXUV KDG EHHQ SURGXFHG E\ WKH EHJLQ�
QLQJ RI ����� 7KLV \HDU� ZLWK WKH YDVWO\ LQFUHDVHG
UHVRXUFHV GHVFULEHG� WRWDO SURGXFWLRQ LV H[SHFWHG
WR DSSURDFK ���� KRXUV� $ VXEVWDQWLDO SDUW RI WKLV
ZLOO EH DW WKH 2O\PSLFV EXW DW RWKHU WLPHV WKH SDU�
WLFLSDQWVZLOO EH SURGXFLQJ WKHLU SURJUDPPHV LQ DOO
JHQUHV XWLOLVLQJ WKH HTXLSPHQW DW WKHLU GLVSRVDO�

7KH ZRUN RI WKH PHPEHUV RI 9LVLRQ ���� HQFRP�
SDVVHV DOO W\SHV RI SURJUDPPH �� PXVLF DQG DUWV�
FRPPHUFLDOV� GUDPD� OLJKW HQWHUWDLQPHQW� GRFX�
PHQWDULHV DQG IHDWXUHV DQG� RI FRXUVH� VSRUW� 7KH\
FKRRVH IRU WKHPVHOYHV WKH SURJUDPPHV WKH\ PDNH
DQG IRU D YDULHW\ RI UHDVRQV� ,QLWLDOO\ LW LV RIWHQ IRU
H[SHULPHQWDO SXUSRVHV� LQRUGHU WRSURYLGH WUDLQLQJ
DQG DQXQGHUVWDQGLQJRI WKH GLIIHUHQW UHTXLUHPHQWV
RI +'79� /DWHU WKHUH DUH SURGXFWLRQV RU FR��SUR�
GXFWLRQV H[SORULQJ WKH QHZ RSSRUWXQLWLHV RIIHUHG�

7KH UHDO ZRUOG RI WHOHYLVLRQ KDV DUULYHG IRU ����
+'79 DQG� ZKLOH WKH\ PDNH WKHLU SURJUDPPHV�
WKH SDUWLFLSDQWV DUH LQFUHDVLQJO\ WDNLQJ LQWR DF�
FRXQW WKH FRPPHUFLDO IDFWRUV �� ZKLFK IUHTXHQWO\
LQFOXGH KLVWRULFDO YDOXH�

,Q EXLOGLQJ XS D OLEUDU\ RI SURJUDPPHV WKHUH ZLOO
EH D WHQGHQF\ WR FKRRVH WKRVH SURJUDPPHV ZKLFK
KDYH D ODVWLQJ TXDOLW\ DQG D FRPPHUFLDO IXWXUH�
7KHPXVLF DQG DUWV FDWHJRU\ LV D IDYRXULWH DQG GRF�
XPHQWDULHV DERXW WKH FXOWXUH RI (XURSH DUH DOVR
SRSXODU� 7KH ELJ VWDWH RFFDVLRQV DUH QRZ IUHTXHQW�
O\ UHFRUGHG RQ +'79� DV DUH WKH ELJ VSRUWLQJ
HYHQWV IRU WKHVH DUHERWK VSHFWDFXODU DQGKDYHJUHDW
DUFKLYDO YDOXH�

�� 7KH IXWXUH RI ���� +'79

7KH IXWXUH RI +'79 LV DVVXUHG� DFURVV WKH ZKROH
RI WKHZRUOG WKHUH LV H[FHSWLRQDO LQWHUHVW DQG DFWLY�
LW\ LQ LW� ,W LV VHHQ DV WKH QH[W PDMRU VWHS IRUZDUG LQ
WHOHYLVLRQ JLYLQJ D QHZ H[SHULHQFH WR WKH YLHZHU
ZKRZLOO EH DEOH WR WDNH DGYDQWDJH RI WKH QHZ ODUJH
VFUHHQ VHWV DV WKH\ EHFRPH DYDLODEOH� ,Q (XURSH
WKH HYHU ZLGHU XVH RI WKH '���0$& V\VWHP IRU VDW�
HOOLWH EURDGFDVWLQJ LV HDVLQJ WKH WUDQVLWLRQ WR WKH
FRPSDWLEOH +'��0$& VWDQGDUG� 7KH GHPRQVWUD�
WLRQV RI WKH $OEHUWYLOOH DQG %DUFHORQD 2O\PSLFV
PDNH WKH SRLQW LQ WKLV UHJDUG�

,W ZLOO QRW EH ORQJ EHIRUH+'79 LV SURYLGLQJ D UHJ�
XODU VHUYLFH DFURVV (XURSH DQG WKH SXEOLF DW ODUJH
FDQ EHQHILW IURP WKH ZD\ LQ ZKLFK WKH (XURSHDQ
&RPPLVVLRQ DQG WKH SDUWLFLSDQWV LQ 9LVLRQ ����
KDYH DVVLVWHG LWV HDUO\ LQWURGXFWLRQ�

7KH 'XEOLQ FRQFOXVLRQV ��
5HIOHFWLRQV RQ WKH XVH RI D ZLGHU SLFWXUH

-�-� 3HWHUV �(%8�

,Q FRPPRQ ZLWK 9LVLRQ ����� WKH (%8 LV FRQ�
FHUQHG WR LQLWLDWH DFWLRQ VR WKDW +'79 SHQHWUDWHV
LQWR WKH ZRUOG RI WHOHYLVLRQ SURGXFWLRQ� ZKHUH RS�
HUDWRUVZLOO KDYH WR IDPLOLDUL]H WKHPVHOYHVZLWK WKH
QHZ WHFKQLTXH DQG SURJUDPPH FUHDWRUV ZLOO KDYH
WR DGDSW WKHLU DUW WR WKH HQYLURQPHQW RI WKH ZLGHU
SLFWXUH DQG WKH KLJKHU GHILQLWLRQ�

:LWK WKHVH REMHFWLYH LQ PLQG� WKH (%8 KDV RUJD�
QL]HG WZR HYHQWV DLPHG DW SURGXFWLRQ VWDII�

�� RQH �*HQHYD� ����� ZDV RQ WKH SUHFLVH VXEMHFW
RI FRPSDWLELOLW\ EHWZHHQSURGXFWLRQRISLFWXUHV
DW WKH ���� IRUPDW DQG WKH GLVSOD\ RI WKRVH SLF�
WXUHV RQ ��� VFUHHQV�

�� WKH RWKHU �'XEOLQ� ����� ZDV LQWHQGHG WR JLYH D
VXUYH\ RI SUREOHPV RI SURGXFWLRQ LQ +'79�

7KH DVSHFW RI +'79 SURGXFWLRQ ZKLFK KDV EHHQ
FRYHUHG LQ WKH JUHDWHVW GHSWK LQ ERWK WKHVH HYHQWV
KDV EHHQ SLFWXUH FRPSRVLWLRQ� 7KLV UHYLHZ RI WKH
LPSUHVVLRQV JDWKHUHG GXULQJ WKHVH HYHQWV ZLOO EH

 3DSHU GHOLYHUHG E\ WKH DX�
WKRU DW 1$% +'79 :RUOG�

/DV 9HJDV� $SULO �����
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FRQFHUQHG HVVHQWLDOO\ ZLWK WKLV DVSHFW� DQG ZLWK
HGLWLQJ�ZKLFKFDQEHFRQVLGHUHG DV WKH RWKHUPDMRU
GLPHQVLRQ LQ WKH PDNLQJ RI D SURJUDPPH�

�� 3LFWXUH FRPSRVLWLRQ

7KH JHQHUDO LPSUHVVLRQ� JDLQHG DERYH DOO LQ WKH
*HQHYD V\PSRVLXP� LV WKDW WKH ´FRPSDWLELOLW\µ LQ�
JUHGLHQW OHDYHV D VRPHZKDW ELWWHU WDVWH LQ WKH UHF�
LSH IRU ZLGH��VFUHHQ SURGXFWLRQ�

7KH PDLQ SLFWXUH FKDUDFWHULVWLFV PHQWLRQHG ZLWK
UHJDUG WR WKH ZLGH SLFWXUH DVSHFW UDWLR ZHUH DV IRO�
ORZV�

�� 7KH ���� DVSHFW UDWLR FOHDUO\ FRQIHUV D GLIIHUHQW
´VSDFLRXVQHVVµ WR WKH DFWLRQ� D QHZ VFHQLF H[�
SDQVH LQ ZKLFK WR DUUDQJH WKH HOHPHQWV RI WKH
SLFWXUH� 7KH KRUL]RQWDO GLPHQVLRQ LV DPSOLILHG�
ZKLFK WHQGV WR IDYRXU EURDGVLGH VKRWV LQ UHOD�
WLRQ WR WKH FDPHUD D[LV� UDWKHU OLNH LQ D VWDJH SUR�
GXFWLRQ�

�� 7KH VFHQH FDQ DFFRPPRGDWH D ODUJHU QXPEHU RI
VXEMHFWV� 7KH EDODQFH RI PDVVHV RU OLQHV HQ�
ULFKHV WKH VFRSH IRU EULQJLQJ LQ D ODUJHU QXPEHU
RI FRPSRQHQWV� *HQHUDOO\ VSHDNLQJ� WKH SLFWXUH
FRQWHQW DQG VWUXFWXUH ZLOO EH PRUH FRPSOH[�

�� 7KH FRPPRQ YLHZ LV WKDW WKH DQJOH RI YLVLRQ RI�
IHUHG E\ WKH ���� IUDPH LV FORVHU WR WKH DQJOH RI
QDWXUDO YLVLRQ� WKLV PHDQV DGRSWLQJ D GLUHFWLQJ
DQG IUDPLQJ DSSURDFK ZKLFK LV EHWWHU��VXLWHG WR
WKLV HQKDQFHG IUHHGRP� 7KH FKDUDFWHUV FDQ
HYROYH DFURVV WKH ZKROH RI WKH VFUHHQ VR WKDW
WKHUH LV FRQWLQXLW\ LQ WKHLU PRYHPHQWV DQG SRV�
WXUHV� ,Q RWKHUZRUGV� WKH VFHQH LV QR ORQJHU VSOLW
LQWR D VHTXHQFH RI ORFDO VKRWV� WKHUH LV FRKHVLRQ
LQ WLPH DQG VSDFH�

�� 7KH ZLGHU DQJOH DOVR REOLJHV WKH GLUHFWRU WR
EXLOG WKH SLFWXUH LQ VXFK D ZD\ WKDW LW FRQIHUV D
QDWXUDO DQG XQFRQWULYHG IHHO WR WKH VFHQH� $
PRUH VXEWOH DSSURDFK WR VFHQH DUUDQJHPHQW LV
WKHUHIRUH FDOOHG IRU� 7KH HIIHFW PXVW EH OHJLEOH�
EXW QRW IRUFHG�

�� 7KH ZLGHU DQJOH LV QRW RQO\ D QHZ RSSRUWXQLW\
WR WUHDW WKH VFHQH LQ WKH WZR GLPHQVLRQV RI WKH
SLFWXUH SODQH�7R VZLWFK IURP´OLIH VL]Hµ WR ´SLF�
WXUH VL]Hµ� WKHZLGHDVSHFW UDWLRRIIHUV DGGLWLRQDO
SRVVLELOLWLHV IRU DFFHVV WR GHSWK� E\ SOD\LQJ RQ
WKH YDULRXV SODQHV DORQJ WKH FDPHUD D[LV�

0RUH SDUWLFXODUO\� LW FRQYH\V PRUH HIIHFWLYHO\
WKH UHODWLRQVKLSV EHWZHHQ WKHVH VXFFHVVLYH
SODQHV� LQVRIDU DV D ODUJH QXPEHU RI SLFWXUH HOH�
PHQWV FDQ EH GLVSOD\HG VLPXOWDQHRXVO\ LQ WKH
ZLGHU IUDPH�

�� 'LIIHUHQW FKRLFHV DUH QHHGHG IRU IUDPLQJ� FDP�
HUD PRYHPHQWV DQG VKRWV� 7KLV FKDUDFWHULVWLF
GHULYHV IURP WKRVHPHQWLRQHG DERYH� 7KHZLGHU
DUHD LV DXWRPDWLFDOO\ DFFRPSDQLHG E\ D ODUJHU
QXPEHU RI ORQJHU VKRWV�

6R ZKDW RI WKHVH FKDUDFWHULVWLFV ZKHQ LW FRPHV WR
GLVSOD\LQJ WKH ���� SLFWXUH LQ WKH ��� IUDPH"

0RVW RI WKHP FDQ RQO\ EH UHWDLQHG LI WKH ´OHWWHU��
ER[µ WHFKQLTXH LV XVHG�:LWK WKH RWKHU WHFKQLTXHV�
EH LW IRU LVRODWLQJ WKH FHQWUDO SDUW RI WKH SLFWXUH �� DV
ZLWK WKH ´ZLQGRZµ WHFKQLTXH �� RU ´VOLGLQJµ ZLQ�
GRZ IROORZ��XS �� DV ZLWK ´SDQ DQG VFDQµ �� WKH
EHQHILW RI WKH ZLGH VFUHHQ LV RI FRXUVHPRUH RU OHVV
ORVW GHSHQGLQJ RQ KRZ PXFK XVH ZDV PDGH RI
WKHP�

,QJHQHUDO� WKHPDLQHIIHFWV DUH WKDW FRQWLQXLW\ LV LQ�
WHUUXSWHG� $OO WKH SLFWXUH HOHPHQWV FDQ QR ORQJHU
EH PRELOLVHG� $FFHVV WR GHSWK LV UHVWULFWHG� WKH HI�
IHFWV FDQSHUKDSV EH UHFDSWXUHGYLD D VHULHV RI VKRWV
SHUFHLYHG DV EHLQJ MX[WDSRVHG� EXW WKH VLPXOWDQH�
LW\ LV ORVW�

,Q WHUPV RI SXUH FRPSRVLWLRQ� RQO\ WKH OHWWHU��ER[
WHFKQLTXH UHVSHFWV WKH DUWLVWLF LQWHQWLRQ PDWHULDO�
LVHG LQ WKH SLFWXUH�

6XFK D GHWDLOHG DQDO\VLVZDV SHUKDSV QRW QHHGHG WR
DUULYH DW WKLV FRQFOXVLRQ� VLQFH LW DFFRUGV ZLWK WKH
SUHIHUHQFHV RI �PRVW� (XURSHDQ EURDGFDVWHUV� DV
VKRZQIRU\HDUV LQ WKHSUHVHQWDWLRQ RI ILOPVRQ WHOH�
YLVLRQ� 0RVW (%8 0HPEHUV VKRZ ´ZLGH VFUHHQµ
ILOPV �L�H� ILOPV LQ DVSHFW UDWLRV RI ������ DQG
������� XVLQJ WKH OHWWHU��ER[� 7KLV FKRLFH LV MXVWL�
ILHG QRW RQO\ E\ WKH IDFW WKDW LW UHVSHFWV WKH LQWHJULW\
RI WKH FRPSOHWH SLFWXUH� EXW DOVR E\ WKH FRVW DQG
FRPSOH[LW\ RI VFHQH��E\��VFHQH UH��IUDPLQJ LQ WKH
FDVH RI WKH ´SDQ DQG VFDQµ WHFKQLTXH�

)LOPV LQ &LQHPDVFRSH �LQ WKH DVSHFW UDWLR RI
������� DUH VKRZQ XVLQJ WKH VDPH OHWWHU��ER[ WHFK�
QLTXHEXW� LQ WKHJUHDWPDMRULW\RI FDVHV� SDUWV RI WKH
OHIW DQG ULJKW RI WKH SLFWXUH DUH ILUVW UHPRYHG WR
OHDYH D VXUIDFH RI RQO\ ������� 7KHVH WKHUHIRUH
VHHP WR EH WKH SURSRUWLRQV WKDW UHSUHVHQW WKHPD[L�
PXPDFFHSWDEOH OLPLWV IRU SLFWXUH UHGXFWLRQ RQ H[�
LVWLQJ UHFHLYHU VFUHHQV� 7KH\ FRUUHVSRQG WR DPD[L�
PXP VL]H RI GHWDLOV DQG WKH JUHDWHVW SHUPLVVLEOH
GHJUHH RI DQQR\DQFH FDXVHG E\ WKH EODFN EDQGV
DERYH DQG EHORZ WKH SLFWXUH�

7KLV JHQHUDO UHYLHZ RI FRPSDWLELOLW\ WHFKQLTXHV
ZRXOG QRW EH FRPSOHWH ZLWKRXW PHQWLRQLQJ D WKLUG
WHFKQLTXH� RQH WKDW LV ZLGHO\ XVHG ZKHQ WKH ILOP LV
LQWHQGHG� IURP WKH RXWVHW� DV DPHGLXP IRU ERWK ���
WHOHYLVLRQ DQGZLGH VFUHHQ FLQHPD� ,W LV WKH ´VKRRW
DQG SURWHFWµ WHFKQLTXH� LQZKLFK WKH ��� SLFWXUH LQ�
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FOXGHV WKHZLGH SLFWXUH DVZHOO DV GHWDLOV DERYH DQG
EHORZZKLFK� KRSHIXOO\� DUH LQWHUHVWLQJ EXW QRW HV�
VHQWLDO�

7KLV WKLUG WHFKQLTXH DYRLGV WKH WHOHYLVLRQ VFUHHQ
EHLQJ EXUGHQHGZLWK KRUL]RQWDO EODFN EDQGV� EXW LW
GRHV QRW UHVROYH WKH SUREOHP RI WKH VL]H RI SHUVRQV
RU GHWDLOV HQFRXQWHUHG ZLWK WKH OHWWHU��ER[ WHFK�
QLTXH� 2Q WKH ��� VFUHHQ� WKH PDLQ DFWLRQ WDNHV
SODFH LQ D QDUURZ ]RQH LQ WKH FHQWUH RI WKH SLFWXUH�
URXJKO\ HTXLYDOHQW WR WKH OHWWWHU��ER[ DUHD�

+RZHYHU LW GRHV RIIHU DQ LQWHUHVWLQJ DGYDQWDJH DV
WKH FRPSRVLWLRQ H[DPSOHV VKRZQ DW WKH 'XEOLQ
ZRUNVKRS KDYH GHPRQVWUDWHG� ,Q HIIHFW� D FRP�
SRVLWLRQ WKDW LV ZHOO PDGH LQ WKH FHQWUDO �� KRUL]RQ�
WDO �� SDUW RI WKH SLFWXUH HDVLO\ SURGXFHV DQ DFFHSW�
DEOH FRPSRVLWLRQ IRU WKH FRPSOHWH SLFWXUH�

7KH GLIIHUHQFH LQ WKH VL]H RI VXEMHFWV RQ WKH ����
VFUHHQ DQG WKH ��� ZDV QRW VSHFLILFDOO\ GLVFXVVHG
DW WKH V\PSRVLXP� EXW VRPH UHIHUHQFHZDVPDGH WR
WKLV DVSHFW DW YDULRXV WLPHV� 7KLV SUREOHP LV HVSH�
FLDOO\ FUXFLDO IRU +'79� ,W LV ZHOO NQRZQ WKDW WKH
IXOO SRWHQWLDO RI KLJK GHILQLWLRQ ZLOO RQO\ EH UHDO�
LVHG RQ VFUHHQV RYHU DQG DERYH D FHUWDLQ VL]H� VD\
D GLDJRQDO RI �� FP DQG RYHU� :KLOH WKH ORZ��GHIL�
QLWLRQ VPDOO VFUHHQ LV QRW RSWLPXP IRU ILQH GHWDLOV�
D KLJK��GHILQLWLRQ ZLGH VFUHHQ LV QRW RSWLPXP IRU
LPSRVLQJ SLFWXUH HOHPHQWV� ,W LV D UHFRJQLVHG IDFW
�H[FHSW IRU HIIHFWV� WKDW D SHUVRQ·V IDFH� IRU H[DP�
SOH� FDQRQO\ EH VDWLVIDFWRULO\ UHSURGXFHG LQ D VFDOH
RI DURXQG ��� FRPSDUH WR WKH UHDO IDFH� 7KLV KDV
EHHQ NQRZQ IRU FHQWXULHV �� LQ WKH JUHDW SDLQWHUV
KDYHEHHQSURGXFLQJ ODUJH IXOO��OHQJWK SRUWUDLWV EXW
WKH SURSRUWLRQV RI WKH IDFH UHPDLQV OLIH VL]H� 7KLV
LV DQ DFFHSWHG UHDOLW\ LQ WHOHYLVLRQ WRGD\� VLQFH LQ�
WHUYLHZ DQG GLVFXVVLRQ SURJUDPPHV XVXDOO\ SUHV�
HQW JXHVWV LQ D VFDOH RI DURXQG ���� %XW ZKHQ
+'79 VFUHHQV EHFRPH QRWLFHDEO\ ODUJHU WKDW
WKRVH RI ��� WHOHYLVLRQ� ZKDW ZLOO KDSSHQ WR FORVH��
XSV� WR WKH ´WDONLQJ KHDGµ"

,W VHHPV WKDW� IURP WKH WKHRUHWLFDO SRLQW RI YLHZ RI
SLFWXUH FRPSRVLWLRQ DQG LQ WHUPV RI SUDFWLFDO WHOH�
YLVLRQ DSSOLFDWLRQV� WKH REMHFWLYH RI D VLQJOH SLF�
WXUH FRPSRVLWLRQ IRU WKH ���� DQG ��� DVSHFW UDWLRV
FRPHV XS DJDLQVW FRQWUDGLFWLRQV� ,V WKHUH DQ\
SRLQW� WKHQ� LQ VWULYLQJ WRZDUGV FRPSDWLELOLW\ LI WKH
RQO\ DFKLHYDEOH RXWFRPH LV D ODPH FRPSURPLVH "

$ *HUPDQ GLUHFWRU� 0U� +HUEVW� DPRQJ RWKHUV�
VWUHVVHG WKH FORVHU OLQNV WKDW DUH HVWDEOLVKHG� IRU WKH
ZLGH DVSHFW UDWLR� EHWZHHQ LPDJH VSDFH DQG SUR�
JUDPPH FRQWHQW� $ QHZ DSSURDFK ZLOO EH QHHGHG
IRU WKH SUHVHQWDWLRQ RI FKDW VKRZV RU LQWHUYLHZV LI
WKH YLHZHU LV WR EH VSDUHG KDYLQJ WR ORRN DW LQVLSLG
GHWDLOV VXUURXQGLQJ WKH WZR VXEMHFWV�%XW LI WKH SUH�

VHQWDWLRQ LV FKDQJHG�ZKDW D ORVV WKLVZLOO EH IRU WKH
VPDOOHU VFUHHQ ZKHUH WLJKW FORVH��XSV RI HDFK VXE�
MHFW� RU RI ERWK� ZRUN VR ZHOO�

�� (GLWLQJ

/HW XV QRZ H[DPLQH WKH SUREOHP RI HGLWLQJ� &RQ�
VLGHULQJ WKDW WKH FKRLFH RI VKRWV IRU WKH ZLGH SLF�
WXUH GLIIHUV IURP WKDW IRU WKH QDUURZ RQH� DQG WKDW
WKH DFWLRQ FDQQRW EH DOORZHG WR XQIROG LQ WKH ZLGH
SLFWXUH LQ DFFRUGDQFH ZLWK WKH VDPH UXOHV� RQH
PLJKW UHDVRQDEO\ DOVR H[SHFW WKDW GLIIHUHQW SULQ�
FLSOHV ZLOO JRYHUQ WKH FRQWLQXLW\ RI VFHQHV�

7KH VSHDNHUV ZKR GHDOW ZLWK WKLV WRSLF H[SUHVVHG
UHPDUNDEO\ FRQYHUJHQW YLHZV�

5HDGLQJ D SLFWXUH WKDW LV PRUH FRPSOH[ ERWK LQ
FRQVWUXFWLRQ DQG LQ UHVSHFW RI WKH LQIRUPDWLRQ LW
FRQWDLQV QDWXUDOO\ OHDGV WR D VORZHU SDFH RI HGLWLQJ�
7KH H\H PXVW EH DOORZHG WR ´GLJHVWµ WKH JUHDWHU
DPRXQW RI LQIRUPDWLRQ SUHVHQWHG� DQG WKH VKRW
PXVW EHRIJUHDWHU OHQJWK LQRUGHU WRJLYH WKHYLHZHU
VXIILFLHQW H[WUD WLPH� 0U� <DVXPD� D SURGXFHU DW
1+.� TXRWHG WKH UHVXOWV RI H\HPRYHPHQW WHVWV RQ
YLHZHUV ZDWFKLQJ WKH ZLGH VFUHHQ� 7KH H\H GRHV
DFWXDOO\ URDP DFURVV WKH SLFWXUH� ,Q WKH FDVH RI D
JHQHUDO VKRW� WKH H\HPRYHV HUUDWLFDOO\ RU LQ RUGHU�
O\ IDVKLRQ GHSHQGLQJ RQ WKH YLHZHU·V UHODWLRQVKLS
WR WKH SLFWXUH� EXW WKHUH LV PRYHPHQW MXVW DV WKHUH
LV PRYHPHQW ZKHQ ZDWFKLQJ HYHQWV LQ WKH QDWXUDO
ILHOG RI YLVLRQ� +HQFH WKHUH ZLOO EH PRUH IL[HG
VKRWV WKDQ LQ FRQYHQWLRQDO WHOHYLVLRQ� 0RYLQJ
VKRWV� WRR� ZLOO KDYH DPRUH QDWXUDO SDFH VLQFH WKH\
ZLOO SUHIHUDEO\ EH WUDFNLQJ VKRWV UDWKHU WKDQ
]RRPV�

7KLV FRQVWLWXWHV DQRWKHU FKDUDFWHULVWLF ZKLFKPXVW
DIIHFW WKH XVH RI DZLGHU DVSHFW UDWLR�$V LW SURYLGHV
D ODUJHU DUHD LQ ZKLFK WKH DFWLRQ FDQ XQIROG PRUH
VSRQWDQHRXVO\� FDPHUDPRYHPHQWV VKRXOG EH VXFK
DV WR UHIOHFW D UHDOLVWLF LPSUHVVLRQ RI VSDFH� ,Q RWKHU
ZRUGV� WKH\ VKRXOG EH LQVSLUHG E\ WKH QDWXUDO VKLIW�

-HDQ�-DFTXHV 3HWHUV LV DQ (QJLQHHU DQG
+HDG RI'LYLVLRQ DW WKH 7HFKQLFDO'HSDUW�
PHQW RI WKH (%8 LQ*HQHYD� +H LV UHVSRQ�
VLEOH IRU WKH FRRUGLQDWLRQ RI WKH DFWLYLWLHV
RI (%8 :RUNLQJ 3DUW\ *� ZKLFK LV FRQ�
FHUQHG ZLWK V\VWHPV DQG HTXLSPHQW IRU
SURGXFWLRQ� +H RUJDQLVHG WKH (%8 6\P�
SRVLXP LQ *HQHYD RQ WKH SUREOHPV RI
FRPSDWLELOLW\ EHWZHHQ ���� DQG ��� SLF�
WXUHV� DV ZHOO DV WKH ´+'79 'XEOLQµ
ZRUNVKRSV DQG FRQIHUHQFHV LQ ���� DQG
�����
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LQJ RI WKH VSHFWDWRU·V JD]H� 7KH KXPDQ H\H GRHV
QRW ]RRP� ,W VKLIWV WKH D[LV RI YLVLRQ� LW ORRNV IRU
GHSWK E\ WUDFNLQJ� $ VLPLODU IRUP RI PRYHPHQW LV
WKHUHIRUH WKH PRVW DSSURSULDWH DV D PHDQV RI
VPRRWKO\ FRPSOHPHQWLQJ WKH IUHH HYROXWLRQ RI DF�
WLRQ LQ WKH IL[HG VKRWV�

7KH YLGHRWDSH HGLWRU ZLOO HQGHDYRXU WR OLQN WKH
VKRWV DW D SDFH WKDW UHVSHFWV WKLV FRQWLQXLW\ RI
HYROXWLRQ RU� LI LW KDV WR EH GLVWXUEHG� ZLOO HQVXUH
WKDW WKH WUDQVLWLRQ EHWZHHQ VKRWVPDLQWDLQV WKH ORJ�
LF RI ´WHOHYLVLRQ SUHVHQFHµ�

,Q +'79� LW LV QRW VR PXFK WKH SDFH RI HGLWLQJ WKDW
JXLGHV RU QDUUDWHV� DV WKH SLFWXUH LWVHOI ZKLFK DO�
ORZV WKH H[SUHVVLRQ RI WKH LQWHUQDO G\QDPLFV RI WKH
DFWLRQ�

3HWHU 6\NHV� D %ULWLVK SURGXFHU�GLUHFWRU �7KH
$YHQJHUV� SRLQWHG RXW WKDW WKH SDFHRI WKHQDUUDWLYH
LV QRW H[SUHVVHG VROHO\ WKURXJK WKH SDFH RI WKH HGLW�
LQJ� ´,W LV ZKDW WDNHV SODFH LQ WKH SLFWXUH DQG RQ WKH
VRXQGWUDFN �� HQWUDQFHV� H[LWV� DFWLRQ� FKDQJHV LQ
OLJKWLQJ� VHW� RU EDFNJURXQG� FDPHUD PRYHPHQWV
RQ FUDQHV RU GROOLHV� WKH RUFKHVWUDWLRQRI WKH VRXQG�
WUDFN �� WKDW VHWV WKH SDFH� DV PXFK DV WKH HGLWLQJµ�

7KLV GRHV QRW PHDQ WKDW WKH FORVH��XS ZLOO YDQLVK
IURP WKH VFUHHQV ZLWK WKH DGYHQW RI +'79� %XW LW
ZLOO EH XVHG PDLQO\ WR XQGHUVFRUH DQ HIIHFW� WR
GZHOO RQ D SRLQW� WR JLYH SDUWLFXODU ZHLJKW WR D VXE�
MHFW RU DFWLRQ� LQ RWKHU ZRUGV� IRU UHDVRQV RI GUD�
PDWLF LPSDFW�

2Q WKH RFFDVLRQ RI WKH *HQHYD V\PSRVLXP RQ
FRPSDWLELOLW\ EHWZHHQ WKH ���� SLFWXUH DQG WKH ���
SLFWXUH� 0U� +HUEVW KDG DOUHDG\ VWUHVVHG WKDW� EH�
FDXVH RI WKLV GLIIHUHQFH LQ WKH UHDOLVDWLRQ RI GUD�
PDWLF SUHVHQFH� LW ZDV QRW UHDVRQDEOH WR HQYLVDJH
WKDW RQH DQG WKH VDPH SURGXFW FRXOG EH SUHVHQWHG
RQ ERWK W\SHV RI VFUHHQ� XQOHVV RQH ZDV SUHSDUHG
WR DFFHSW FRQVLGHUDEO\ UHGXFHG DUWLVWLF TXDOLW\�

�� &RQVHTXHQFHV

2WKHU VXEMHFWV QHFHVVLWDWLQJ DGDSWDWLRQ WR WKH
+'79 SLFWXUH��PDNLQJ SURFHVV �DQG� E\ LQIHU�
HQFH� WKH ���� HQYLURQPHQW WRR� LQ PDQ\ FDVHV�
ZHUH GHDOWZLWK DW'XEOLQ� ([DPSOHVZHUH OLJKWLQJ
DQG VHW GHVLJQ� ,Q YLUWXDOO\ HYHU\ DUHD RI SURGXF�
WLRQ� WKH SHFXOLDULWLHV RI WKH ZLGH DVSHFW UDWLR DQG
RI WKH KLJKHU GHILQLWLRQ VXJJHVW WKDW VSHFLDO ZRUN

LV QHHGHG WR SURGXFH WKH VSHFLDO UHVXOW �� D GLIIHUHQW
SLFWXUH �� DW WKH GLVSOD\�

:KDW FRQVHTXHQFHV FDQ ZH GUDZ IURP WKH FRQFOX�
VLRQV DV IDU DV SURJUDPPLQJ LV FRQFHUQHG"

$OO WKH LQYHVWLJDWLRQV VKRZ WKDW WKH ZLGH VFUHHQ LV
SHUFHLYHG DV EHLQJ RI SDUWLFXODU LQWHUHVW IRU WKH IRO�
ORZLQJ W\SHV RI SURJUDPPHV�

�� ILOPV�

�� GUDPDV�

�� VSRUWV SURJUDPPHV�

�� SOD\V�

,I EURDGFDVWHUV DQG SURJUDPPH��PDNHUV LQ JHQHUDO
ZDQW WR ´VHOOµ WKH ZLGH VFUHHQ� WKHQ FOHDUO\ WKHVH
W\SHV RI SURJUDPPHV� SURGXFHGE\PDNLQJ IXOO XVH
RI WKH FDSDFLWLHV RI WKH ZLGH IUDPH� ZLOO KDYH WR EH
VKRZQ RQ ���� WHOHYLVLRQ UHFHLYHUV� 7KH WHOHYLVLRQ
YLHZHU ZLOO WKHQ JUDGXDOO\� DV DQG ZKHQ KH LV DEOH
WR� ORRN WR WKLV QHZ WHOHYLVXDO H[SHULHQFH� IXQGD�
PHQWDOO\ EHFDXVH RI WKH DWWUDFWLYH FKRLFH RI SUR�
JUDPPHV� DQGKHQFH WKHFKRLFHRI WKH W\SHRIHQWHU�
WDLQPHQWRU LQIRUPDWLRQ� DQGQRW VLPSO\EHFDXVHRI
EHWWHU WHFKQLFDO TXDOLW\� 7KH EDVLV IRU WKH FRQYHU�
VLRQZLOO WKHQEH D VRXQGRQH�ZLWK ORQJ��WHUPSURV�
SHFWV IRU VXFFHVV� %XW WKLV DSSURDFK ZLOO FDOO IRU
FRQFHUWHG HIIRUWV EHWZHHQ LQGXVWU\ DQG EURDGFDVW�
HUV RQ WKH RQH KDQG� DQG FRRSHUDWLRQ ZLWK WKH SUR�
GXFWLRQZRUOGRQ WKHRWKHUKDQG� +RZHYHU WKLVZLOO
QRW QHFHVVDULO\ EH HDV\ �� RU LPPHGLDWHO\ SURILW�
DEOH� EHFDXVH DV ORQJ DV WKH IODW VFUHHQ ´SLFWXUH
IUDPHµ UHFHLYHU LV QRW DQ LQGXVWULDO SURGXFW� WKH
PDUNHW IRU ODUJH KLJK��GHILQLWLRQ UHFHLYHUV ZLOO
PDNH RQO\ VORZ KHDGZD\�

,W LV WR EH KRSHG WKDW� LI FRPSDWLELOLW\ KDV WR EH LP�
SOHPHQWHG� LW ZLOO QRW EH DSSOLHG WR DOO SUR�
JUDPPHV� ,W FRXOG EH OLPLWHG WR SURJUDPPHV IRU
ZKLFK WKH LPSDFW RI WKH VL]H UHGXFWLRQ DQG LQDGH�
TXDF\ RI VKRWV LV PLQLPDO� $V ZDV VXJJHVWHG DW WKH
*HQHYD V\PSRVLXP� FRPSDWLELOLW\ FRXOG EH RQ DQ
´j OD FDUWHµ EDVLV�

,I FRQYHQWLRQDO��GHILQLWLRQ ZLGH��VFUHHQ V\VWHPV
�'���0$&� 3$/SOXV� FRPH LQWR JHQHUDO XVH� WKH
FRPSDWLELOLW\ ZLOO EH REWDLQHG DW WKH H[SHQVH RI
GHILQLWLRQ RQO\�ZKLFKZLOO RIWHQ EH DFFHSWDEOH �DV�
VXPLQJ WKDW WKH FRPSDWLELOLW\ SUHGLFWHG E\ ODERUD�
WRU\ WHVWV WXUQV RXW WR EH D PHDQLQJIXO UHDOLW\��
2WKHUZLVH� WKH SUREOHP ZLOO UHPDLQ XQFKDQJHG�
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+RZ FDQ ZH FKDQJH RXU SURGXFWLRQ FKDLQ"

(� /LRQHWWL
�5$,��5DGLRWHOHYLVLRQH ,WDOLDQD�

�� ,QWURGXFWLRQ

)RU VRPH WLPH QRZ LW KDV EHHQ GLIILFXOW WR NHHS XS
ZLWK WKH KHFWLF SDFH RI WHFKQRORJLFDO GHYHORSPHQW
DQG WKH DVVRFLDWHG UHOHDVH RI QHZ SURGXFWV� 7RGD\�
DV ZH PRYH WRZDUGV QHZ WUDQVPLVVLRQ VWDQGDUGV
LPSO\LQJ UDGLFDO FKDQJHV LQ WKH SURGXFWLRQ FKDLQ�
DORQJ D URDG WR LQWHUQDWLRQDO DJUHHPHQW VWUHZQ
ZLWK REVWDFOHV� WKH IXWXUH VHHPV HYHQ PRUH XQFHU�
WDLQ� ,W LV ZRUWK VWUHVVLQJ WKDW LW LV SUDFWLFDOO\ LP�
SRVVLEOH WR FRPH WRDQ\ DJUHHPHQW OD\LQJGRZQ WKH
EDVLF SURGXFWLRQ DQG� LQ SDUWLFXODU� WUDQVPLVVLRQ
VWDQGDUGV� 7KLV LV WKH PDLQ GLIILFXOW\ WR EH IDFHG�
DQG WKHUH LV D JUHDW GHDO RI FRQIXVLRQ LQ WKLV DUHD�
0DQXIDFWXUHUV DUH QRW WR EH EODPHG �� WKH\ GR WKHLU
MRE DQG WKH\ GR LW SURSHUO\� 7KH\ FRQWLQXDOO\ SUR�
SRVH QHZ VROXWLRQV DQG� LQ IDFW� WKH IDVW GHYHORS�
PHQW RI EDVLF WHFKQRORJLHV IDYRXUV WKLV WUHQG� ,W LV
DOVR FOHDU WKDW HYHU\ QHZ VROXWLRQ LV EHWWHU WKDW WKH
ODVW RQH� 0$& LV EHWWHU WKDQ 3$/� 086( WKDQ
0$&� +'��0$& WKDQ 086( �� DQG GLJLWDO LV JR�
LQJ WR EH IDU EHWWHU WKDQ +'��0$&� %XW ZH FDQQRW
DIIRUG HLJKW GLIIHUHQW WUDQVPLVVLRQ VWDQGDUGV LQ
OHVV WKDQ ILYH \HDUV� 7KLV LV D YHU\ LPSRUWDQW SRLQW
WR EH ERUQH LQ PLQG�

,W LV WKHUHIRUH XS WR WKH XVHUV WR SURYLGH D FOHDU GHIL�
QLWLRQ RI ZKDW WKH\ DUH DLPLQJ DW�

7KH VDPH VLWXDWLRQ LV IRXQG LQ WKH ILHOG RI SURGXF�
WLRQ� 2QH LQVWDQFH LV UHFRUGLQJ VWDQGDUGV� 5$, UH�
FHQWO\KHOG DPHHWLQJ WRGHFLGHZKLFK IRUPDW WRXVH
WR WUDQVIHU ������ KRXUV RI SURJUDPPHV IURP
������PP WDSH�$IWHU D ORQJGLVFXVVLRQ� RQH H[HFX�
WLYH �� FOHYHU EXW QRW LQIRUPHG �� VDLG ´:K\ GRQ·W
\RX GXE RQ WR ILOP" �� WKDW LV WKH RQO\ VWDQGDUG ZH
NQRZ WRGD\�µ�

7KLV LV D YHU\ UHDO SUREOHP ZH DUH IDFLQJ� ZH FDQ�
QRW JR RQ FKDQJLQJ VWDQGDUGV HYHU\ ILYH \HDUV� HV�
SHFLDOO\ DV WKH DUFKLYHV DUH YHU\ H[WHQVLYH� ,W LV QRW
GLIILFXOW WR IRUHVHH ZKDW WKH RXWFRPH PLJKW EH
ZKHQ WKH PRQH\ UXQV RXW LQ� PD\EH� D IHZ \HDUV·
WLPH� 6R LW LV WKHUHIRUH YHU\ LPSRUWDQW WKDW ZH
VKRXOG DJUHH RQ D FRPPRQ VWUDWHJ\ IURP D XVHU·V
SRLQW RI YLHZDQG IURP WKH GLIIHUHQW RUJDQL]DWLRQV·
SRLQW RI YLHZ�

�� 7KH PDWHULDO VLWXDWLRQ

)LJ� � VKRZV WKHFXUUHQW VLWXDWLRQDV UHJDUGV DQQXDO
VDOHV RI GRPHVWLF HTXLSPHQW LQ ,WDO\�ZKLFKPD\EH
FRQVLGHUHG UHSUHVHQWDWLYH RI DOPRVW DOO WKH LQGXV�
WULDOL]HG FRXQWULHV� 7KH FXUYH KDV EHHQ YLUWXDOO\
IODW IRU PDQ\ \HDUV� 7KH RQO\ LQFUHDVH KDV EHHQ LQ
9&5V �ZKLFK IRU XV PHDQV D UHGXFWLRQ LQ DXGL�
HQFH�� DQG ZH QRZ KDYH D VPDOO LQFUHDVH LQ WKH
VPDOO��IRUPDW FRORXU VHWV� %ODFN��DQG��ZKLWH LV ILQ�
LVKHG�

/HW XV ORRN DW D VHFRQG VLWXDWLRQ� EURDGFDVWLQJ
LQVWDOODWLRQV �� WUDQVPLWWHUV DQG UHFHLYHUV �)LJ� ���
7KHUH KDV EHHQ D YHU\ VXEVWDQWLDO LQFUHDVH LQ WKH
QXPEHU RI WKHVH� LQ WKH 5$,ZH DUH QRZ DSSURDFK�
LQJ ����� DQG KDYH DFKLHYHG ����� FRYHUDJH�

7UDQVPLVVLRQ KRXUV DUH DOVR DW D PD[LPXP ���
KRXUV D GD\� FORVHRQ������KRXUV D\HDU�� 7KLV LP�
SOLHV D KXJH TXDQWLW\ RI SURJUDPPH PDWHULDO� $QG
SURJUDPPH FRVWV DUH DOVR LQFUHDVLQJ� 7R FRSHZLWK

)LJXUH �
'RPHVWLF HTXLSPHQW

VDOHV LQ ,WDO\

)LJXUH �
*URZWK RI ,WDOLDQ

WUDQVPLVVLRQ
IDFLOLWLHV

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

1$% +'79 :RUOG� /DV 9HJDV�
$SULO �����



�� (%8 7(&+1,&$/ 5(9,(: $XWXPQ ����
+'79 SURJUDPPH SURGXFWLRQ

WKLV VLWXDWLRQ� ODVW \HDU ZH EURDGFDVW �����PRYLHV
�� ������ RYHU WKUHH \HDUV� LQ IDFW �� \HW ZH PXVW
FRQVLGHU WKDW DQQXDO SURGXFWLRQ ZRUOGZLGH GRHV
QRW H[FHHG ������ 7R UHVROYH WKLV SDUDGR[� ZH
KDYH� TXLWH VLPSO\� EHHQ UDLGLQJ RXU DUFKLYHV� :H
KDYH EHHQ EURDGFDVWLQJPRYLHV IURP DV IDU EDFN DV
�����

�� &RQVWUDLQWV DQG
H[SHFWDWLRQV

&OHDUO\� ZH DUH QRZ DW D FURVVURDGV� 6DWXUDWLRQ
SRLQW KDV EHHQ UHDFKHG HYHU\ZKHUH� WKH PDUNHW�
WKH VSHFWUXP� FRVWV� :H QHHG WR PDNH D ILUP GHFL�
VLRQ WR JHW RXW RI WKLV GHDGORFN� )URP WKHPDQXIDF�
WXUHUVZHKDYH D VWUDLJKW SURSRVDO WKDW WKH EHVW� SHU�
KDSV WKH RQO\� VROXWLRQ LV WKH LQWURGXFWLRQ RI QHZ�
DGYDQFHG WHOHYLVLRQ WUDQVPLVVLRQ VWDQGDUGV VR DV
WR LQGXFH FRQVXPHUV WR FKDQJH WKHLU WHOHYLVLRQ
VHWV� 7R REWDLQ WKH PD[LPXP DGYDQWDJH� WKH
FKDQJH��RYHU VKRXOG DIIHFW QRW RQO\ UHFHLYHUV IRU
'%6� EXW DOVR WKRVH IRU FDEOH GLVWULEXWLRQ DQG WHU�
UHVWULDO EURDGFDVWLQJ�

,Q DGGLWLRQ� WKH FKDQJHV VKRXOG EH HDVLO\ SHUFHLYHG
E\ WKH SXEOLF� )RU H[DPSOH� FKDQJLQJ WKH DVSHFW UD�
WLR IURP ��� WR ���� HQWDLOV D UDGLFDO LQQRYDWLRQ LQ
RQH RI WKH IHZ SDUDPHWHUV WKDW KDYH UHPDLQHG XQ�
FKDQJHG VLQFH WKHEHJLQQLQJRI WHOHYLVLRQ�)XUWKHU�
PRUH� LI WKH DGRSWHG VWDQGDUG LV GLJLWDO LW ZLOO DOVR
PHHW WKH H[SHFWDWLRQV RI WKH WHOHFRPPXQLFDWLRQ
LQGXVWU\ DQG FDEOH RSHUDWRUV DOUHDG\ HQJDJHG LQ
WKLV ILHOG�$ VLQJOH V\VWHP WKDW FRXOG EH XVHG IRU DOO
DSSOLFDWLRQV ZRXOG EH YHU\ DWWUDFWLYH IRU DOO FRQ�
FHUQHG� 7KRVH DUH WKH SURSRVDOV WKDW DUH LQ IURQW RI
XV�

7KH EURDGFDVWHUV· H[SHFWDWLRQV DUH OHVV FOHDU� ,IZH
FRQVLGHU QRZ WKH WHFKQLFDO RSWLRQVZH KDYH IRU WKH
QHZ SURGXFWLRQ FKDLQ� ZH QHHG WR FKDQJH IURP
DQDORJXH WR GLJLWDO YLGHR� IURP FRPSRVLWH WR FRP�
SRQHQWV� IURP ��� WR ����� IURP FRQYHQWLRQDO WR
+'79 DQG� LQ WKH FDVH RI VRXQG� IURP DQDORJXH WR

GLJLWDO� IURP VWHUHR WR VXUURXQG� 7KHVH UHSUHVHQW
VL[ UHYROXWLRQDU\ FKDQJHV� (YHQ DVVXPLQJ WKDW WKH
LGHDV RQ VWDQGDUGV WR EH DGRSWHG DUH FOHDU� WKH
HTXLSPHQW DYDLODEOH� DQG IXQGV XQOLPLWHG� MXVW RQH
RI WKHVH ZRXOG EH HQRXJK WR VHULRXVO\ DIIHFW WHFK�
QLFDO GHVLJQHUV· SODQV� 7KLV LV DQRWKHU SRLQW WR EH
ERUQH LQ PLQG�

$V IDU DV WKH 5$, LV FRQFHUQHG� LPSOHPHQWLQJ DW
WKH VDPH WLPH DOO VL[ UHYROXWLRQV� DQG LQ SDUWLFXODU
LQWURGXFLQJ +'79 WUDQVPLVVLRQ LQ '%6 DQG DQ
DSSURSULDWH FRPSRQHQW VWDQGDUG LQ VWXGLRV� PHDQV
LQ SUDFWLFDO WHUPV WKH FRPSOHWH UHSODFHPHQW RI WKH
UHSURGXFWLRQ� GLVWULEXWLRQ� DQG WUDQVPLVVLRQ
FKDLQV� HQWDLOLQJ DQ HVWLPDWHG FDSLWDO H[SHQGLWXUH
RI DURXQG 86������P� �� WR �� \HDUV RI LQWHQVLYH
ZRUN� DQG WKH DVVRFLDWHG ORVV LQ YDOXH RI WRGD\·V OL�
EUDU\ RI SURJUDPPHV�

7KLV ODVW SRLQW LV H[WUHPHO\ LPSRUWDQW� 7KH 5$,
SURJUDPPH OLEUDU\ FRQWDLQV DURXQG RQH PLOOLRQ
LWHPV� 7KH\ ZHUH DOO PDGH LQ ���� VR WKDW WKH PR�
PHQW ZH FKDQJH RYHU WR ���� ZH DUH JRLQJ WR HQ�
FRXQWHU SUREOHPVZKHQZHZDQW WR XVH WKHP�7KLV�
GLUHFWO\ RU LQGLUHFWO\� LV JRLQJ WR EH DQ DGGLWLRQDO
FRVW WKDW ZH VKDOO KDYH WR DOORZ IRU�:H FDQQRW MXVW
WKLQN DERXW KRZ ZH RXJKW WR PRGLI\ WKH SURGXF�
WLRQ FKDLQ �� ZH VKRXOG DOVR WKLQN DERXW KRZZHFDQ
PDNH SURJUDPPHV UHXVDEOH� 7KH DUFKLYHV DUH YHU\
LPSRUWDQW QRZ DQG ZLOO EH HYHQ PRUH VR LQ WKH IX�
WXUH�

�� 7KH RSWLRQV

,W VHHPV FOHDU WKDW� IRU WKH 5$, DW OHDVW� WKH UHYROX�
WLRQDU\ DSSURDFK LV DOUHDG\ H[WUHPHO\ GLIILFXOW LI D
QHZ SURGXFWLRQ FHQWUH LV WR EH GHVLJQHG IURP
VFUDWFK� LW LV WRWDOO\ XQUHDOLVWLF LI DSSOLHG WR H[LVWLQJ
IDFLOLWLHV� 7KLV GRHV QRW PHDQ WKDW WKH 5$, ZLOO QRW
NHHS XS ZLWK FKDQJH� :H KDYH GRQH VR DOUHDG\ LQ
WKH FDVH RI FRORXU� EXW EHIRUH HQWHULQJ WKLV ILHOGZH
QHHG WR KDYH FKHFNHG HYHU\WKLQJ FDUHIXOO\ LQ DG�
YDQFH�1RW MXVW WKH WHFKQLFDO IHDVLELOLW\ EXW DOVR WKH
UHDO EHQHILW REWDLQHG�

7KH TXLWH GLIIHUHQW TXHVWLRQ QRZ DULVHV��� ZK\
VKRXOG EURDGFDVWHUV FKDQJH WKHLU SURGXFWLRQ
FKDLQ"

3RVVLEOH DQVZHUV DUH� WR UHGXFH SURGXFWLRQ FRVWV�
WR VXSSRUW '%6 WUDQVPLVVLRQ� WR UHPDLQ FRPSHWL�
WLYH LQ WHUUHVWULDO WUDQVPLVVLRQ� ,W VKRXOG EH QRSWHG
WKDW WKH ILUVW WZR DUH DFWLRQV ZKLOH WKH WKLUG LV D
UHDFWLRQ �� D UHDFWLRQ WR WKH GDQJHU WKDW D QHZ'%6
VWDQGDUG FRXOGPDNH WHUUHVWULDO WUDQVPLVVLRQ REVR�
OHWH� %XW ZH RXJKW QRW WR UHDFW WRR VRRQ� ZLWKRXW
KDYLQJ DQ\WKLQJ WR UHDFW WR� WKHUH LV QR XVH VWDUWLQJ
RQ DQ DSSURDFK WKDW ZRXOG FRVW XV ��� RI WKH FRVW

(UDVPR /LRQHWWL LV +HDG RI 79 6WXGLR 'H�
SDUWPHQW LQ WKH 'LUHFWLRQ RI (QJLQHHULQJ RI
5$,��5DGLRWHOHYLVLRQH ,WDOLDQD� 7KLV 'H�
SDUWPHQW LV UHVSRQVLEOH IRU SODQQLQJ� LQVWDO�
ODWLRQ DQG VXSSRUW IRU DOO WKH 5$, WHOHYLVLRQ
SURGXFWLRQ FHQWUHV�

0U� /LRQHWWL KDV EHHQ LQYROYHG LQ +'79 H[�
SHULPHQWDWLRQ VLQFH �����

+H LV &KDLUPDQ RI (%8 6XE��JURXS *� �9LG�
HR RULJLQDWLRQ HTXLSPHQW�� D PHPEHU RI WKH
%RDUG RI 9LVLRQ ����� DQG &KDLUPDQ RI WKH
,WDOLDQ VHFWLRQ RI WKH 6037(�
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DOUHDG\ PHQWLRQHG ZLWKRXW DQ\ DGYDQWDJH EH�
FDXVH� ZKHWKHU ZH EURDGFDVW LQ ���� RU ���� WKH DX�
GLHQFH LV JRLQJ WR EH WKH VDPH� 7KLV PD\ VHHP
DJJUHVVLYH� EXW IURP WKH DXWKRU·V YLHZSRLQW DV D
EURDGFDVWHU WKHUH LV QRW DQ\ DGYDQWDJH LQ FKDQJLQJ
WKH DVSHFW UDWLR DQG WKH VWDQGDUG LQ WHUUHVWULDO WUDQV�
PLVVLRQ�

$WWHQWLRQ PXVW WKHUHIRUH EH FRQFHQWUDWHG RQ WZR
SRLQWV� )LUVW� UHGXFLQJ SURGXFWLRQ FRVWV� ,Q RUGHU WR
REWDLQ SUDFWLFDO DV RSSRVHG WR WKHRUHWLFDO H[SHUL�
HQFH� WKH 5$, KDV EHHQ ZRUNLQJ RQ WKLV PDWWHU DQG
PDNLQJ DFWXDO SURGXFWLRQV IRU WKH SDVW WHQ \HDUV� ,W
ZRXOG DSSHDU WKDW QRW RQH RI WKH SURSRVHG VWDQ�
GDUGV KDV DQ\ FKDQFH RI EULQJLQJ SURGXFWLRQ FRVWV
GRZQ�7KH UHDVRQ LV YHU\ VLPSOH�ZHQHHG WULHG DQG
WHVWHG� PDWXUH WHFKQRORJLHV� DQG WHFKQRORJ\ WDNHV
WKUHH RU IRXU \HDUV WR UHDFK WKDW VWDJH�

$ JRRG H[DPSOH KHUH LV WKDW RI UHFRUGLQJ� $OO WKH
QHZ UHFRUGLQJ IRUPDWV XVH PHWDO SDUWLFOH WDSHV�
7KH ODWWHU DUH PRUH H[SHQVLYH WKDQ FRQYHQWLRQDO
RQHV DQG UHTXLUH PRUH FDUHIXO PDLQWHQDQFH DQG�
HVSHFLDOO\� YHU\ FDUHIXO FOHDQLQJ RI WKH WDSH WUDQV�
SRUWPHFKDQLVP� )DLOLQJ WR H[HUFLVH VXIILFLHQW FDUH
LQ FOHDQLQJ WKH WDSH WUDQVSRUW PD\ UHVXOW QRW RQO\
LQ D ORVV LQ TXDOLW\� EXW LQ FRPSOHWH HUDVXUH RI WKH
SLFWXUH �WKLV KDV EHHQ NQRZQ WR KDSSHQ�� ,Q DGGL�
WLRQ� FOHDQLQJ D FDVVHWWH UHFRUGHU GHPDQGV H[WUD
VNLOOV� VXFK DV SDUWO\ GLVPDQWOLQJ WKH PDFKLQH WR
FOHDQ LW SURSHUO\� $V WKLV FDQQRW EH GRQH E\ DQ RS�
HUDWRU� PDLQWHQDQFH SHRSOH DUH DOVR UHTXLUHG� 7KH
UXQQLQJ FRVWV DVVRFLDWHG ZLWK XVLQJ WKH 8��PDWLF
IRUPDW DUH GRXEOHG IRU %HWDFDP 63� IRU H[DPSOH�
7KH SUREOHPVZLOO QR GRXEW EH VROYHG� %XW ZH FDQ�
QRW MXVW JR LQWR QHZ IRUPDWV EHIRUH WKH\ DUH UHDOO\
HVWDEOLVKHG EHFDXVH WKHUH ZLOO EH D WUHPHQGRXV
ZDVWH RI PRQH\ �� DQG RI TXDOLW\� WRR� EHFDXVH QR��
RQH NQRZVZKDW LV JRLQJ WR KDSSHQ LQ WKH QH[W ILYH
\HDUV" ,I WKLV VRXQGV YHU\ FRQVHUYDWLYH LW VKRXOG EH
ERUQH LQ PLQG WKDW LW LV WKH RSLQLRQ RI RQH ZKR KDV
EHHQ ZRUNLQJ RQ QHZ WHFKQRORJ\ IRU YHU\ PDQ\
\HDUV QRZ� EXW IURP D SURGXFWLRQ YLHZSRLQW� :H
VWLOO QHHG YHU\ FOHDU UHIHUHQFH SRLQWV� 2QH RI WKHVH
FRQFHUQVRXU DUFKLYHV DQGRXU UHFRUGLQJVWDQGDUGV�

:HQHHG FOHDU UHIHUHQFHV DOVR IRU GLJLWDO LQWHUIDFHV�
7KH UHDVRQ ZK\ GLJLWL]DWLRQ GLG QRW EHJLQ LQ ����
ZKHQ &&,55HFRPPHQGDWLRQ ���ZDV LVVXHGZDV
EHFDXVH� ILUVW RI DOO� FRPSRQHQWV FDQ EH KDQGOHG
RQO\ LQ WKH GLJLWDO GRPDLQ� DQG VHULDO GLJLWDO KDUG�
ZDUH LV HVVHQWLDO IRU GLVWULEXWLRQ� 6R LQ WKLV FDVH D
YHU\ FOHDU DQG GHILQLWH VWDQGDUG LV QHHGHG� 7KHUH
DUH YDULRXV ZD\ RIPDNLQJ WKH QHFHVVDU\ LPSURYH�
PHQWV� EXW LI WKH DFFHSWHG VWDQGDUG LV FKDQJHG ZH
VKDOO KDYH WR VWDUW DJDLQ IURP VFUDWFK� 7KDW ZLOO
WDNH DQRWKHU IRXU WR VL[ \HDUV�

�� 7KH 5$,·V VWUDWHJ\ IRU
FKDQJH

6R WKH ILUVW SRLQW� FRQFHUQLQJ ´+RZZHZLOO FKDQJH
RXU SURGXFWLRQ FKDLQµ� LV WKDW ZHZLOO VWDUW FRQYHU�
VLRQ WR GLJLWDO YLGHR SURYLGHG WKH GLJLWDO YLGHR
VWDQGDUG LV GHILQHG DQG GHILQLWLYH�:H OLNH WR ZRUN
LQ ERWK WKH FRPSRVLWH DQG FRPSRQHQW ZRUOGV� DF�
FRUGLQJ WR WKH FLUFXPVWDQFHV� +RZHYHU� WKLV UHYR�
OXWLRQ DORQH ZLOO WDNH XV D ORW RI WLPH� QRW RQO\ EH�
FDXVH RI WKH FDSLWDO H[SHQGLWXUH LQYROYHG� EXW DOVR
EHFDXVH RI WKHPHQWDO DGMXVWPHQWV WR EHPDGH� ([�
SHULHQFH LQ WKH5$, LV WKDWZHDUH QRW DEOH WR H[SORLW
PRUH WKDQ���RI WKH SRWHQWLDO RI WKH GLJLWDO HTXLS�
PHQW� 7R EH FRPSHWLWLYH DQG REWDLQ PD[LPXP
EHQHILW ZH QHHG WR H[SORLW WKH IXOO SRWHQWLDO�

7KHUHIRUH� DW OHDVW LQ (XURSH� WKH LQWURGXFWLRQ RI
DGYDQFHG WUDQVPLVVLRQ VWDQGDUGV IRU '%6 VHHPV
WR EH� LQ WKH VKRUW WHUP� DPRUH VHQVLEOH DQG DFKLHY�
DEOH JRDO� :KDW LV WKH RXWORRN IRU '%6 LQ (XURSH"
:KDW VWDQGDUG DQG ZKDW SURJUDPPHV" ,W PXVW EH
UHDOL]HG WKDW�ZKLOH WKHUHPD\EH VKRUWDJHV LQPDQ\
DUHDV� WKHUH LV QR ODFN RI FKDQQHOV� 7KHUH DUH SOHQW\
RI FKDQQHOV DQG SOHQW\ RI SURJUDPPHV� 6R ZKHQ D
QHZSURJUDPPHVHUYLFH LV ODXQFKHG� LW LV QRW DGYLV�
DEOH WR UHO\ RQ WKH SURJUDPPH FRQWHQW DORQH RU RQ
ROG LGHDV� $QG� RI FRXUVH� HVSHFLDOO\ DW WKH EHJLQ�
QLQJ ZKHQ WKH DXGLHQFH LV YHU\ OLPLWHG� LW LV QRW
SRVVLEOH WR LQYHVW LQ YHU\ H[SHQVLYH SURJUDPPLQJ�
,Q DGGLWLRQ� HVSHFLDOO\ LQ WKH VWDUW��XS SKDVH RI
'%6� WKH WHFKQLFDO RSWLRQV DUH YHU\ LPSRUWDQW DV
IDU DV WKH YLHZHU LV FRQFHUQHG�

7KDW LV ZK\ WKH 5$, ILUVW VWDUWHG SURGXFLQJ DQG H[�
SHULPHQWLQJ LQ +'79� :H ILUVW SURGXFHG LQ ����
OLQHV� DQG DV VRRQ DV D ������OLQH V\VWHPZDV UHDG\
ZH VWDUWHG H[SHULPHQWLQJ ZLWK WKDW� ,Q RXU YLHZ�
ZLWKRXW D UHDO VWHS IRUZDUG LQ TXDOLW\�'%6ZLOO QRW
WDNH RII� 7KLV LQ WXUQZRXOGPHDQ WKDW WKH DXGLHQFH
ZRXOG KDYH WR EH SURJUDPPH��GULYHQ� 7KLV LV D
FRPSDUDWLYHO\ H[SHQVLYH DSSURDFK EHFDXVH WKH
FRVW RI LPSURYHG WHFKQLFDO TXDOLW\ LV RQO\ ��� RI
WKH FRVW RI SURJUDPPLQJ� ,W LV ZRUWK LQYHVWLQJ LQ
WHFKQRORJ\ WR SHUVXDGH SHRSOH WKDW WKH\ QHHG WR
EX\ D QHZ GLVK DQG D QHZ UHFHLYHU�

,PSRUWDQW H[SHULHQFH ZDV JDLQHG ZLWK WKH ����
:RUOG &XS� ZKHUH ZH SURGXFHG FRPSOHWH FRYHU�
DJH LQ KLJK��GHILQLWLRQ� :H DOVR UHDOL]HG WKDW WKHUH
LV DOVR DQRWKHU SRVVLEOH PDUNHW� ZKDW ZH FDOO WKH
´KLJK��GHILQLWLRQ ZLQGRZ RQ WKH ZRUOGµ� 6R� DSDUW
IURP GUDPD� DSDUW IURP GRFXPHQWDULHV� ZKDW WKH
DXGLHQFH OLNHV LV WR EH ´RQ WKH VSRWµ� 7KLV LV VRPH�
WKLQJ ZH ILQG YHU\ SURPLVLQJ� LW FULHV RXW IRU VSH�
FLDO HYHQWV� IRU LQVWDQFH� %XW WKH ZD\ RI VKRRWLQJ
VXFK HYHQWV KDV DOVR SURYHG WR EH GLIIHUHQW� :H DUH
QRZ LQ WKH VHFRQG JHQHUDWLRQ RI +'79 SURGXF�
WLRQ� )RU H[DPSOH� &DSLWDQ &RVPR ZDV D GUDPD
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EDVHG RQ VSHFLDO HIIHFWV� D WHOHYLVLRQ PRYLH� D ZD\
RI WU\LQJ WRPL[ XS WZR WHFKQRORJLHV� ILOP DQG YLG�
HR�

7KHZLGH VFUHHQ LV DOVR DZD\ RI MXVW SXWWLQJ SHRSOH
LQ IURQW RI WKH VWDJH LQ D WKHDWUH� VR WKDW ZKDW LV LP�
SRUWDQW LV QRW RQO\ WKH FRQWHQW EXW DOVR WKH SHUFHS�
WLRQ WKDW WKHYLHZHU LV DFWXDOO\ZDWFKLQJZKDW LV JR�
LQJ RQ LQ WKH WKHDWUH� 7KLV LV DQRWKHU SDUW RI WKH
H[SHULHQFH RI ´D ZLQGRZ RQ WKH ZRUOGµ� :H SODQ
WR H[WHQG WKLV ZLWK RSHUD DQG VSRUWV HYHQWV DQG
ZLWK RWKHU SURJUDPPH PDWHULDO WKDW KDV SURYHG WR
KDYH JRRG DXGLHQFH DSSHDO�

$IWHU 9LVLRQ ���� ZDV FUHDWHG� WKH DYDLODELOLW\ RI
WHFKQLFDO IDFLOLWLHV ZDV QR ORQJHU D SUREOHP� %XW�
RI FRXUVH� WKLV FRYHUV RQO\ ���RI WKH FRVW RI D SUR�
JUDPPH VHUYLFH� WKH UHPDLQLQJ ��� VKRXOG EH DO�
ORFDWHG WR UHDO SURJUDPPHV� DQG LQ WKH 5$, ZH
KDYH GHFLGHG WKDW WKH WULDO SHULRG LV RYHU� :H KDYH
EHHQ H[SHULPHQWLQJ IRU WHQ \HDUV� DQG QRZ ZH DUH
JRLQJ WR SURGXFH UHDO SURJUDPPHV� DQG UHDO SURM�
HFWV� IRU D UHDO PDUNHW�

)LJ� � VKRZV D OLVW RI IDFLOLWLHV UHTXLUHG IRUZRUNLQJ
LQ +'79� )RU VRPH WLPH WKHUH ZDV QR HTXLSPHQW
IRU WDSH��WR��ILOP WUDQVIHU �� VR WKHUH ZDV QR PDUNHW
IRU GUDPD�:LWKRXW VWDQGDUGV FRQYHUWHUV WKHUHZDV
QR PDUNHW IRU VSRUWV HYHQWV� 7KRVH IDFLOLWLHV DUH DW

ODVW DYDLODEOH� DQG WKLV PHDQV WKDW ZH QRZ KDYH D
FRPSOHWH SURGXFWLRQ FKDLQ DQG FDQ VWDUW DGGUHV�
VLQJ D UHDO PDUNHW�

2Q WKH VHFRQG SRLQW FRQFHUQLQJ +'79� ´+RZ FDQ
ZH FKDQJH RXU SURGXFWLRQ FKDLQ"µ �� P\ VXJJHV�
WLRQ ZRXOG EH WR LQWURGXFH KLJK��GHILQLWLRQ ZKHU�
HYHU LW LV HFRQRPLFDOO\ FRQYHQLHQW� EXW RQO\ LQ RXW�
VLGH EURDGFDVWV EHFDXVH ZH H[SHFW WKDW� IRU VWXGLR
LQVWDOODWLRQV� WKH DQDORJXH VROXWLRQ LV QRW JRLQJ WR
EH VXIILFLHQW� :H NQRZ IURP FRQYHQWLRQDO WHOHYL�
VLRQ� WKDW WR KDQGOH DQDORJXH FRPSRQHQWV LV DO�
UHDG\ GLIILFXOW LQ ���� LW LV JRLQJ WR EH YHU\GLIILFXOW
LQ KLJK��GHILQLWLRQ� 6R EHIRUH RUJDQL]LQJ ODUJH
LQVWDOODWLRQV DQ DGHTXDWH GLJLWDO VROXWLRQ PXVW EH
DYDLODEOH�

7KHUH DUH VHYHUDO SRVVLEOH DSSOLFDWLRQV IRU +'79
SURGXFWLRQ DQG LQ WKH 5$, ZH KDYH H[SHULPHQWHG
ZLWK PRVW RI WKHP� 2XU FRQFOXVLRQ� DW OHDVW LQ (X�
URSH� LV WKDW +'79 ZLOO IROORZ WKH EURDGFDVWLQJ
ZRUOG EHFDXVH� ZKLOH LW LV SRVVLEOH WR KDYH HOHF�
WURQLF FLQHPD SURGXFWLRQ IRU ILOP RU HOHFWURQLF
FLQHPD VKRZLQJV� RQO\ EURDGFDVWLQJ FDQ GHYHORS
WKH SRZHU DQG LQYHVWPHQWV WKDW DUH QHHGHG WRPDNH
WKH V\VWHP YLDEOH� UHOLDEOH DQG FRQYHQLHQW� %URDG�
FDVWLQJ LV HVVHQWLDO WR WKH GHYHORSPHQW RI KLJK��
GHILQLWLRQ EHFDXVH WKHUH LV QR UHDVRQ ZK\ D ILOP
SURGXFHU VKRXOG XVH DQ\ RQH SDUWLFXODU OLQH GHILQL�
WLRQ �� ���� RU ���� OLQHV LQVWHDG RI� VD\� ����� 7KH
RQO\ UHDVRQ ZRXOG EH WKDW WKH EURDGFDVWLQJ V\VWHP
LV PRUH UHOLDEOH� FKHDSHU� DQG DYDLODEOH� 2WKHU�
ZLVH� ZH VKDOO ILQLVK XS ZLWK D QXPEHU RI GLIIHUHQW
VSHFLDOL]HG VWDQGDUGV� IRU FRPSXWHUV� IRU WKH FLQH�
PD� IRU RWKHU DSSOLFDWLRQV�

2QO\ EURDGFDVWLQJ FDQPRELOL]H HQRXJK UHVRXUFHV
WRPDNH WKH V\VWHP FRQYHQLHQW� $QG WR VWDUW EURDG�
FDVWLQJ LQ +'79 D WUDQVPLVVLRQ VWDQGDUG LV QHHG�
HG� DORQJ ZLWK D GHILQLWH GDWH IRU UHJXODU VHUYLFHV�
UHFHLYHUV� DQG JRRG VRIWZDUH� :H DUH QRW VHOOLQJ
WHFKQRORJ\ �� ZH DUH VHOOLQJ SURJUDPPHV� 7KHUH LV
QR ZD\ RI FRQYLQFLQJ SHRSOH WKDW D SURJUDPPH
VHUYLFH LV EHWWHU MXVW EHFDXVH LW LV EURDGFDVW LQ
KLJK��GHILQLWLRQ� 7KDW DSSURDFK ZRUNV MXVW RQFH�
EHFDXVH SHRSOH DUH QDWXUDOO\ FXULRXV� EXW� DIWHU WKDW
ILUVW WLPH� SURJUDPPH FRQWHQW LV FUXFLDO� DV LV VRPH
IRUP RI VXSSRUW IRU EURDGFDVWLQJ� RI FRXUVH� EH�
FDXVH RI WKH FRQVLGHUDEOH FDSLWDO RXWOD\ QHHGHG
DQG WKH OHQJWK RI WLPH UHTXLUHG WR UHFRYHU LW�

�� )XUWKHU FRQVLGHUDWLRQV

$ IHZ ZRUGV RQ UHFHLYHUV� 5HFHLYHUV DUH WKH ZHDN
SRLQW� )LJ� � VKRZV D FDOFXODWLRQ RI WKH LPSDFW RI
QRW ZDWFKLQJ D UHFHLYHU DW D GLVWDQFH RI WKUHH WLPHV
SLFWXUH KHLJKW IURP WKH VFUHHQ� 7KHUH LV FRQVLGHU�
DEOH YDULDWLRQ� RI FRXUVH� DQG H[WHQVLYH UHVHDUFK

)LJXUH �
(IIHFW RI
YLHZLQJ
GLVWDQFH RQ
YLHZHU
VDWLVIDFWLRQ

)LJXUH �
+'79 HTXLSPHQW
UHTXLUHG IRU WKH
PDNLQJ RI ´UHDOµ
SURJUDPPHV
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KDV EHHQ FRQGXFWHG� QRW RQO\ E\ WKH 5$,� EXW DOVR
E\ RWKHU EURDGFDVWHUV LQ (XURSH� ,W KDV EHHQ IRXQG
WKDW SHRSOH XVXDOO\ GR QRW OLNH WR YLHZ IURP D GLV�
WDQFH RI WKUHH WLPHV SLFWXUH KHLJKW� 7R SHUVXDGH
WKHP WR EH ZDWFK IURP �+ \RX PXVW HQODUJH WKH
VFUHHQ� +HQFH WKH YLHZLQJ GLVWDQFH LV GHSHQGHQW
RQ VFUHHQ VL]H� ,Q WKH FDVH RI WKH VPDOOHU VFUHHQ
VL]HV�� XS WR �� LQFKHV GLDJRQDO �� SHRSOH XVXDOO\
SUHIHU D GLVWDQFH RI ���P LQGHSHQGHQWO\ RI WKH IRU�
PDW� 7KLV PHDQV WKDW WR JLYH D UHDO SHUFHSWLRQ RI
KLJK��GHILQLWLRQ DW WKUHH WLPHV SLFWXUH KHLJKW ZH
PD\ KDYH WR SURYLGH YHU\ ODUJH VFUHHQV� 7KLV� LQ
WXUQ� LPSOLHV D IXUWKHU WHFKQRORJLFDO LPSURYHPHQW�
DV WRGD\·V&57V DUH QRWZKROO\ VXLWDEOH IRU WKH SXU�
SRVH�

$QG QRZ DQRWKHU H[HUFLVH� +RZ PDQ\ SL[HOV SHU
OLQH DUH QHHGHG ZLWK WRGD\·V WHFKQRORJ\" 7KH
JUDSK UHSURGXFHG LQ)LJ� � VKRZV WKDW KLJK��GHILQL�
WLRQ UHTXLUHV ���� SL[HOV� +'��0$& ����� DQG
'���0$& ���� WKHQ ZH FRPH GRZQ WR 3$/ DQG
6(&$0� 1RZ� DV UHJDUGV WKH SLWFK RI WKH &57
QHHGHG WR GLVSOD\ WKLV TXDOLW\ IXOO\ �� SUHVHQW YDOXHV
DUH DURXQG ���PP �� WKLV PHDQV WKDW WRGD\·V FRQ�
YHQWLRQDO &57V DUH QRW IXOO\ DEOH WR GLVSOD\ LQ
KLJK��GHILQLWLRQ� 7KH\ DUH IXOO\ DGHTXDWH IRU0$&
DQG IRU WKH """ IRUPDW� DQG HYHQ IRU RWKHU IRUPDWV�
EXW QRW IRU KLJK��GHILQLWLRQ�

�� &RQFOXVLRQV

2SSRUWXQLWLHV IRU UHGXFLQJ SURGXFWLRQ FRVWV DUH
YHU\ OLPLWHG� $W WKH VDPH WLPH� WKH SURGXFWLRQ RI
QHZ IRUPDWV LQ WHUUHVWULDO EURDGFDVWLQJ LV VRPH�
WKLQJ WKDW VKRXOG EH H[SHULPHQWHG �� DQG IXOO\ H[�
SHULPHQWHG �� EHIRUH LQWURGXFLQJD ODUJHTXDQWLW\RI
QHZ PHGLD� '%6 SURGXFWLRQ� DW OHDVW LQ (XURSH�
ZLOO EH WKH ILUVW PDUNHW WKDW PLJKW FRXOG DOORZ XV
WR WU\ RXW DOO DVSHFWV RI WKH WHFKQRORJ\ DQG WKHQ WR
H[WHQG RXU H[SHULHQFH WR RWKHU V\VWHPV� '%6 LV
WKHUHIRUH HVVHQWLDO EHFDXVH LW LV D QHZ PDUNHW� LQ�
YROYLQJ QHZ LQVWDOODWLRQV DQG QHZ WHFKQRORJ\�:H
KDYH D FHUWDLQ GHJUHH RI IUHHGRP LQ ZRUNLQJ ZLWK
LW� ZKLOH WKH FRVW LV OHVV WKDQ ��� RI WKH FRVWV PHQ�
WLRQHG DW WKH EHJLQQLQJ RI WKLV DUWLFOH�

$ ILQDO SRLQW WR EH FRQVLGHUHG LV HYROXWLRQ� )LJ� �
VKRZV ZRUOGZLGH SHQHWUDWLRQ IRU EODFN��DQG��
ZKLWH DQG FRORXU SORWWHG DJDLQVW DYHUDJH ZDJHV�
7KHUH LV FOHDUO\ D FRVW UHODWLRQVKLS� EXW DW DOO HYHQWV

LW FDQ EH VHHQ WKDW WKH SURFHVV WDNHV PRUH WKDQ WHQ
\HDUV IURP WKHEHJLQQLQJ WR WKH HQG�)RU WKLV UHDVRQ
RQH VWDQGDUG LV QRW VXIILFLHQW� EHFDXVH RI WKH UDSLG
SDFH RI WHFKQRORJLFDO GHYHORSPHQW�:H QHHG VWDQ�
GDUGV WKDW FDQ HYROYHZLWK WKH WHFKQRORJ\RI WKH UH�
FHLYHU� 2QH VLJQLILFDQW H[DPSOH LV WKH (XURSHDQ
DSSURDFK RI KDYLQJ D IDPLO\ RI VWDQGDUGV WKDW FDQ
EH XSJUDGHG DV WKH WHFKQRORJ\� UHFHLYHUV� DQGPDU�
NHW HYROYH�

0\ FRQFOXVLRQ LV YHU\ VLPSOH�:H QHHG WR DJUHH RQ
WKH IXWXUH EHFDXVH ZH DUH WKH RQO\ RQHV WKDW FDQ�
$QG LQ GRLQJ WKLV� ZH PXVW EH FDUHIXO QRW WR GLUHFW
DOO RXU HIIRUWV WRZDUGV JHWWLQJ WKH HJJ WRPRUURZE\
NLOOLQJ WKH FKLFNHQ WRGD\�

)LJXUH �
3L[HOV SHU OLQH

UHTXLUHG IRU YDULRXV
WHOHYLVLRQ VWDQGDUGV

)LJXUH �
:RUOGZLGH %�: DQG

FRORXU WHOHYLVLRQ
UHFHLYHU SHQHWUDWLRQ

DV D IXQFWLRQ RI
DYHUDJH ZDJHV
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1HZ WRROV IRU WKH HQKDQFHG DQG +'79 VWXGLR FHQWUH

$�+� -RQHV �%%&�

�� ,QWURGXFWLRQ

$Q\RQHZKRKDV VDW FORVH WR D ODUJH VFUHHQGLVSOD\�
LQJ ZHOO��SURGXFHG ZLGH DVSHFW UDWLR +'79
LPDJHVZLOO EH LPSUHVVHG E\ DQ HQRUPRXV LQFUHDVH
LQ TXDOLW\ DQG YLHZLQJ HQMR\PHQW FRPSDUHG ZLWK
ZKDW LV JHQHUDOO\ DYDLODEOH WRGD\�0RVW SHRSOH VD\
WKDW WKH\ ZRXOG ZHOFRPH VXFK SLFWXUHV LQ WKH
KRPH� SURYLGHG WKDW WKH HTXLSPHQW WR SURGXFH
WKHP ZHUH QRW WRR H[SHQVLYH RU WDNH XS WRR PXFK
VSDFH LQ WKH OLYLQJ URRP�$%%& VXUYH\ KDV VKRZQ
WKDW LI WKLV VFHQDULR ZHUH UHDOLVHG� D KDQJ��RQ��WKH��
ZDOO VFUHHQ RI DERXW � PHWUH GLDJRQDO ZRXOG EH
SUHIHUUHG�

,Q SUDFWLFH� KRZHYHU� LWZLOO EH VRPH WLPHEHIRUH DOO
RI WKHVH FRQGLWLRQV� QDPHO\� ODUJH VFUHHQV�ZLGHDV�
SHFW UDWLR� IXOO +'79 TXDOLW\� ORZ FRVW� DQG ORZ
EXON� DUH JRLQJ WR EH PHW LQ WKH GRPHVWLF HQYLURQ�
PHQW� 6R WKH TXHVWLRQ DULVHV DV WR ZKHWKHU� IRU WKH
WLPH EHLQJ� D VFHQDULR LQ ZKLFK RQO\ VRPH RI WKH
GHVLUHG IHDWXUHV DUH DFKLHYHGZLOO EHZRUWK KDYLQJ�
)RU H[DPSOH� ZRXOG D PRGHVW PRYH WRZDUGV
+'79 TXDOLW\ EH DWWUDFWLYH RQ WRGD\·V VFUHHQV" ,V
D ZLGH DVSHFW UDWLR GHVLUDEOH DW WRGD\·V SLFWXUH
TXDOLW\" $QG ZKHQ ZH VD\ ´IRU WKH WLPH EHLQJµ�
KRZ ORQJ LV WKDW" 6KRXOGZH VWLOO ORRN IRU WKH IXOILO�
PHQW RI DOO RXU KRSHV RQH GD\ DQG� LI VR� KRZ ORQJ
ZLOO WKDW WDNH" ,W LV TXHVWLRQV RI WKLV VRUW WKDW XQGHU�
OLH WKH GHEDWHV LQ (XURSH� QRW WRPHQWLRQ WKH UHVW RI
WKH ZRUOG� WKDW VXUURXQG WKH GHYHORSPHQW RI HQ�
KDQFHG DQG KLJK GHILQLWLRQ WHOHYLVLRQ�

,W LV YHU\ LQWHUHVWLQJ WR FRPSDUH WKH DSSURDFK WR
WKHVH LVVXHV LQ WKH PDMRULW\ RI (XURSH ZLWK WKH DS�
SURDFK LQ WKH 86$� 7KH 86$ LV ILUPO\ UHVROYHG WR
LQWURGXFH DGYDQFHGGLJLWDO EURDGFDVWLQJ IRU WHUUHV�
WULDO VHUYLFHV LQ DGYDQFH RI FOHDU LQIRUPDWLRQ DERXW
WKH GHWDLOHG SHUIRUPDQFH RI DQ\ RI WKH SURSRQHQW
V\VWHPV� (XURSH� RQ WKH RWKHU KDQG� LV VWLOO H[SORU�
LQJ D QXPEHU RI GLIIHUHQW DSSURDFKHV� LQFOXGLQJ
WKH GLJLWDO RQH� ZLWK D WHQGHQF\ WR OHDYH LQ DEH\�
DQFH� IRU WKH WLPH EHLQJ� WKH LPSRUWDQW GHFLVLRQV
DERXW ZKDW ZH ZLOO DFWXDOO\ EURDGFDVW�

7KH RWKHU QRWLFHDEOH GLIIHUHQFH EHWZHHQ $PHULFD
DQG (XURSH LV WKDW E\ FKRRVLQJ WKH GLJLWDO VROXWLRQ�
$PHULFD KDV FOHDUO\ RSWHG IRU D UHYROXWLRQDU\ UDWK�
HU WKDQ DQ HYROXWLRQDU\ FKDQJH� ERWK WR WKH VLJQDO
DQG WR WKH UHFHLYHU� 7KLV JLYHV DQ LQFUHDVHG IUHH�
GRP RI DFWLRQ� ZLWKLQ H[LVWLQJ VSHFWUXP
FRQVWUDLQWV� EXW ZLWK FRPSDWLELOLW\ DW WKH SUR�

JUDPPH OHYHO HQVXUHG E\ VLPXOFDVWLQJ� ,W LV ZRUWK
SRLQWLQJRXW WKDW WKHXVHRI VLPXOFDVWLQJPHDQV WKDW
WKH QHZ V\VWHP ZLOO KDYH WR HVWDEOLVK LWVHOI LQ WKH
PDUNHW SODFH RQ WKH EDVLV RI WHFKQLFDO TXDOLW\�
ZKHUHDV LI D QHZ SURJUDPPH VHUYLFH ZHUH DOVR
DYDLODEOH� WKHQ WKDW ZRXOG XQGRXEWHGO\ SURYLGH D
IXUWKHU LPSHWXV WR WKH FRQVXPHU�

0RVW RI WKH(XURSHDQ RSWLRQV�PHDQZKLOH� DUH DOVR
VXEMHFW WR WKH FRQVWUDLQWV RI WKH H[LVWLQJ EURDGFDVW
VSHFWUXP� EXW VRPH RI WKHP DUH GHVLJQHG IRU FRP�
SDWLELOLW\ ZLWK H[LVWLQJ UHFHLYHUV� DQG VRPH GH�
PDQG QHZ UHFHLYHUV�

5HJDUGOHVV RI ZKHWKHU WKH QHZ V\VWHP LV JRLQJ WR
SURYLGH QHZ SURJUDPPHV RU VLPXOFDVW H[LVWLQJ
RQHV� DSSURSULDWH SURYLVLRQ KDV DOVR WR EH PDGH DW
WKH VWXGLR FHQWUH� DQG VXFK SURYLVLRQ QRUPDOO\ KDV
WR WDNH DFFRXQW RI D UHTXLUHPHQW WR SURGXFH VLJQDOV
RQ ERWK WKH QHZ DQG WKH ROG VWDQGDUGV IURP WKH
VDPH SURJUDPPH RULJLQDWLRQ HTXLSPHQW� ([WUD
FRVW ZLOO GRXEWOHVV EH LQYROYHG� EXW D VWUDWHJ\ LV
QHHGHG ZKLFK ZLOO DOORZ DQ DWWUDFWLYH QHZ VHUYLFH
WR EH RIIHUHG IURPGD\RQH�ZKLOH VSUHDGLQJ WKH H[�
SHQGLWXUH RYHU WLPH DQG PDNLQJ HIILFLHQW XVH RI
ERWK WKH ROG DQG WKH QHZ HTXLSPHQW�

,Q WKHVH GD\V RI UDSLG WHFKQRORJLFDO DGYDQFH� LW LV
VREHULQJ WR UHFDOO WKDW VWXGLRV DUH� LQ WKH %%& DW
OHDVW� UHIXUELVKHG DW LQWHUYDOV RI �� WR�� \HDUV� DQG
WKH FHQWUDO DSSDUDWXV DUHDV DW LQWHUYDOV RI �� \HDUV�
6R� LI D FRVWO\ LQWHUUXSWLRQ WR WKH QRUPDO SDWWHUQ RI
UHIXUELVKPHQW LV WR EH DYRLGHG� WKH VWUDWHJ\ KDV WR
EH LQ SODFH ZHOO LQ DGYDQFH RI WKH QHZ V\VWHP
ODXQFK GDWH�:LWK WKH XQFHUWDLQWLHV WKDW H[LVW LQ(X�
URSH DW WKHPRPHQW� WKHUHIRUH� KRZ VKRXOGZH SODQ
IRU WKH IXWXUH"

7KH DQVZHU OLHV LQ IOH[LELOLW\� �� WKH LQVWDOODWLRQ RI
ZKDW LV QHFHVVDU\ WR DOORZ H[LVWLQJ RU IXWXUH HTXLS�
PHQW WR FDUU\ D UDQJH� RU HYHQ D PL[WXUH� RI GLIIHU�
HQW VLJQDOV� SHQGLQJ D GHFLVLRQ RQ ZKDW ZLOO
HYHQWXDOO\ EH UHTXLUHG� 7ZR VXJJHVWLRQV DUH QRZ
RIIHUHG IRU IXUWKHU FRQVLGHUDWLRQ�

�� ´&OHDQµ 3$/ DQG 176&

'HVSLWH WKH H[LVWHQFH IRU VHYHUDO \HDUV QRZ RI D
FRPSRQHQW GLJLWDO VWXGLR VWDQGDUG DQG� LQGHHG� RI
FRPSRQHQW GLJLWDO HTXLSPHQW� PDQ\ RI WRGD\·V
VWXGLR DUHDV� DQG LQ SDUWLFXODU WKH VZLWFKLQJ DQG
URXWLQJ LQIUDVWUXFWXUH RI WKH VWXGLR FHQWUH� VWLOO RS�

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



��(%8 7(&+1,&$/ 5(9,(: $XWXPQ ����
+'79 SURJUDPPH SURGXFWLRQ

HUDWH ZLWK FRPSRVLWH VLJQDOV �� LQ WKH FDVH RI WKH
%%&� 3$/ LV XVHG� 6RPH RI WKH IOH[LELOLW\ ZH DUH
VHHNLQJ ZRXOG EH SURYLGHG LI WKHVH 3$/��EDVHG
V\VWHPV ZHUH DEOH WR FDUU\ FRPSRQHQW VLJQDOV
ZLWKRXW ORVV�

2QFH D VLJQDO EDVHG RQ &&,5 5HFRPPHQGDWLRQ
���KDVEHHQ WKURXJKDFRQYHQWLRQDO3$/FKDLQ� LWV
TXDOLW\ LVPDUUHGE\FURVVHIIHFWV DQG�RUEDQGZLGWK
OLPLWDWLRQV� DQG ZLWK WKH FDVFDGLQJ RI 3$/ FRGHFV
WKH VLWXDWLRQ FDQ RQO\ JHW ZRUVH� +RZHYHU� VWXGLHV
E\ WKH %%&� DGGUHVVHG LQ WKH ILUVW LQVWDQFH GLUHFWO\
WR WKLV SUREOHP DQG� PRUH UHFHQWO\� WR TXHVWLRQV RI
HQKDQFHG 3$/ EURDGFDVWLQJ� KDYH RSHQHG XS WKH
SRVVLELOLW\ WKDW DQ LPSURYHG 3$/ FRGLQJ DQG GH�
FRGLQJ WHFKQLTXH ZLOO ODUJHO\ RYHUFRPH WKHVH
SUREOHPV DQG VR HQDEOH H[LVWLQJ3$/HTXLSPHQW WR
FRQYH\ D PXFK EHWWHU <89 TXDOLW\� $OWKRXJK
PXFK KDV EHHQ GRQH WR HVWDEOLVK DQ RSWLPXP VHW RI
HQKDQFHG 3$/ WHFKQLTXHV� VWXGLHV RI WKHLU DSSOLFD�
WLRQ WKURXJKRXW WKH H[LVWLQJ 3$/ HQYLURQPHQW DUH
VWLOO DW D UHODWLYHO\ HDUO\ VWDJH� 1HYHUWKHOHVV WKH
SURVSHFWV DUH HQFRXUDJLQJ DQG�ZKDW LVPRUH� VLPL�
ODU SRVVLELOLWLHV H[LVW IRU HQKDQFHG 176&�

7KH FRQGLWLRQV ZHZRXOG OLNH WR IXOILO LQ WKH XVH RI
HQKDQFHG RU ´FOHDQµ 3$/ DUH DV IROORZV�

�� 7KH QHZ 3$/ VLJQDO VKRXOG KDYH DOO RI WKH IHD�
WXUHV QHFHVVDU\ IRU LW WR EH KDQGOHG LQ H[LVWLQJ
HTXLSPHQW� DV WKRXJK LW ZHUH D VWDQGDUG 3$/
VLJQDO�

�� <89 VLJQDOV VKRXOG HPHUJH IURP WKH 3$/ GH�
FRGHU IUHH RI WKH ZHOO NQRZQ 3$/��UHODWHG RU
RWKHU DUWLIDFWV�

�� 7KH OXPLQDQFH DQG FRORXU GLIIHUHQFH EDQG�
ZLGWKV DFKLHYDEOH WKURXJK WKH HQKDQFHG V\VWHP
VKRXOG EH DV ODUJH DV SRVVLEOH DQG� LQVRIDU DV OL�
PLWDWLRQV H[LVW� LW VKRXOG EHSRVVLEOH WR WDLORU WKH
VSHFWUDO FRQWHQW RI WKH LQSXW VLJQDOV LQGHSHQ�
GHQWO\ VR DV WR FRQYH\ WKH VSDWLR�WHPSRUDO LQ�
IRUPDWLRQ WKDW ZLOO EH RI JUHDWHVW YDOXH WR WKH
YLHZHU�

�� 6XEMHFW WR DQ\ VXFK OLPLWDWLRQV� LW VKRXOG EHSRV�
VLEOH WR FDVFDGH<89��3$/��<89 LQWHUFRQQHF�
WLRQV ZLWKRXW ORVV�

$ IXOO GHVFULSWLRQ RI WKH HQKDQFHG 3$/ WHFKQLTXHV
GHYHORSHG E\ WKH %%& IDOOV EH\RQG WKH VFRSH RI
WKLV SUHVHQWDWLRQ� KRZHYHU WKH\ DUH EDVHG RQ WKH
IROORZLQJ JHQHUDO SULQFLSOHV�

� 6DPSOLQJ DQG ILOWHULQJ FDQ EH FDVFDGHGZLWKRXW
SURJUHVVLYH VLJQDO GHWHULRUDWLRQ� LI WKH ILOWHULQJ
FKDUDFWHULVWLF LV ORZ��SDVV DQG DQWL��V\PPHWUL�
FDO DERXW KDOI WKH VDPSOLQJ IUHTXHQF\�

� 0RGXODWLRQ� ILOWHULQJ DQG GHPRGXODWLRQ FDQ EH
FDVFDGHG ZLWKRXW SURJUHVVLYH VLJQDO GHWHULRUD�
WLRQ LI WKH ILOWHULQJ FKDUDFWHULVWLF LV DQWL��V\P�
PHWULFDO DERXW WKH FDUULHU IUHTXHQF\�

� $ VLJQDO WKDW LV GRXEOH VLGHEDQG PRGXODWHG
V\PPHWULFDOO\ RQWR D FDUULHU ZLOO JLYH ]HUR RXW�
SXW ZKHQ VDPSOHG� SURYLGHG WKDW WKH VDPSOHU
SKDVH LV DSSURSULDWHO\ DGMXVWHG�

� 6DPSOLQJ DW �IVF LV HTXLYDOHQW� RYHU WKH EDQG
����IVF� WR VSHFWUDO LQYHUVLRQ IROORZHG E\PRGX�
ODWLRQ RQWR D FDUULHU DW IVF�

� 7KH GHPRGXODWLRQ RI D GRXEOH VLGHEDQG PRGX�
ODWHG VLJQDO ZLOO \LHOG D ]HUR RXWSXW LI WKH GH�
PRGXODWLQJ SKDVH LV DSSURSULDWHO\ DGMXVWHG�

$ VLPSOLILHG GLDJUDP RI WKH HQKDQFHG PHWKRG RI
OXPLQDQFH DQG FKURPLQDQFH VLJQDO SURFHVVLQJ LV
JLYHQ LQ )LJ� ��

7KH ILOWHU UHVSRQVH SURGXFW )��)� VDWLVILHV WKH
ILUVW RI WKH DERYH SULQFLSOHV� L�H� LV DQWL��V\PPHWUL�
FDO DERXW IVF� HQVXULQJ WKH FDVFDGDELOLW\ RI WKH <
VLJQDO�

7KH ILOWHU UHVSRQVH SURGXFW )��)� VLPLODUO\ VDWLV�
ILHV WKH VHFRQG SULQFLSOH� HQVXULQJ WKH FDVFDGDELO�
LW\ RI WKH & VLJQDO�

7KH ILOWHU UHVSRQVH SURGXFW )��)� VDWLVILHV WKH
WKLUG SULQFLSOH� HQVXULQJ WKH DEVHQFH RI FURVV��
FRORXU�

6DPSOHU

0RGXODWRU 'HPRGXODWRU

)�

)�

)�

)�

6DPSOHU
/XPLQDQFH

<

&KURPLQDQFH
&

(QKDQFHG
3$/

�IVF

IVF

�IVF

IVF

/XPLQDQFH
<

&KURPLQDQFH
&

(PLVVLRQ 5HFHSWLRQ

)LJXUH �
3ULQFLSOHV RI

HQKDQFHG 3$/
SURFHVVLQJ
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7KH ILOWHU UHVSRQVH SURGXFW )��)� VDWLVILHV WKH
IRXUWK DQG ILIWK SULQFLSOHV� HQVXULQJ WKH DEVHQFH RI
FURVV��OXPLQDQFH�

$ IXUWKHU UHTXLUHPHQW LV WKDW WKH RXWSXW RI WKH DG�
GHU VKRXOG ORRN OLNH D FRQYHQWLRQDO 3$/ VLJQDO� L�H�
8 DQG9PXVW EH LQ SKDVH TXDGUDWXUH DQG WKH9D[LV
PXVW EH VZLWFKHG� 7KLV LV HQVXUHG E\ PDNLQJ &  
8 � 9 RQ DOWHUQDWH OLQHV DQG HQVXULQJ WKDW )�� DQG
KHQFH WKH RWKHU ILOWHUV� KDYH D OLQH��FRPELQJ DFWLRQ
LQ WKH UHJLRQ RI IVF� DV LQGLFDWHG GLDJUDPPDWLFDOO\
LQ )LJ� ��

,Q WKLV ZD\� WKH V\VWHP SURYLGHV IRU WKH WUDQVSDU�
HQW� FDVFDGDEOH� DQG WRWDOO\ LQGHSHQGHQW WUDQVPLV�
VLRQ RI WZR VLJQDOV �� OXPLQDQFH ZLWKLQ DQ DYHUDJH
�KRUL]RQWDO� EDQGZLGWKRI IVFDQG FRORXUGLIIHUHQFH
VLJQDOV �OLQH DOWHUQDWHG� ZLWKLQ DQ DYHUDJH �KRUL�
]RQWDO� EDQGZLGWK RI �IF �� IVF��

7KH LQSXW DQG RXWSXW VLJQDOV DUH QHYHUWKHOHVV SUH��
DQG SRVW�� SURFHVVHG UHVSHFWLYHO\ VR DV QRW RQO\ WR
FRQVWUDLQ WKHLU EDQGZLGWKV� DQG LQ WKH FDVH RI
FRORXU��GLIIHUHQFH VLJQDOV WR FRQYHUW WR DQG IURP8
� 9� EXW DOVR WR LQWURGXFH DQ\ UHTXLUHG VSDWLDO RU
VSDWLR��WHPSRUDO WUDGH��RIIV� IRU H[DPSOH WR JLYH
LQFUHDVHG KRUL]RQWDO UHVROXWLRQ LQ VWDWLRQDU\ DUHDV

DW WKH H[SHQVH RI KLJK��IUHTXHQF\ GLDJRQDO UHVROX�
WLRQ LQ PRYLQJ DUHDV RI WKH SLFWXUH� 7R SUHVHUYH
FDVFDGDELOLW\� SULQFLSOHV � DQG � VKRXOG DOVR DSSO\
WR WKH SUH�� DQG SRVW�� ILOWHUV�

2I FRXUVH� LW LV QRW SRVVLEOH IXOO\ WR SUHVHUYH DOO RI
WKH LQIRUPDWLRQ WKDW FDQ EH FRQYH\HG E\ D5HFRP�
PHQGDWLRQ ��� VLJQDO �� WKH V\VWHP EDQGZLGWK LV
QRW VXIILFLHQW IRU WKDW �� EXW ZLWK MXGLFLRXV ILOWHU GH�
VLJQ� D FRPSDUDEOH SLFWXUH TXDOLW\ VKRXOG EH SRV�
VLEOH� )XUWKHU ZRUN LV UHTXLUHG WR RSWLPLVH VXFK D
V\VWHP WDNLQJ LQWR DFFRXQW WKH SDUWLFXODU UHTXLUH�
PHQWV RI 3$/��EDVHG VWXGLR HTXLSPHQW�

7KHVH VDPH SULQFLSOHV PD\ EH DSSOLHG WR WKH SUR�
GXFWLRQRI HQKDQFHG176&VLJQDOV LI WKH IROORZLQJ
PRGLILFDWLRQV DUH PDGH�

� $ SKDVH GLVFRQWLQXLW\ RI ���� LV LQWURGXFHG
HYHU\ OLQH LQWR WKH �IVF VDPSOLQJ SURFHVV�

� $SKDVHGLVFRQWLQXLW\RI��� LV LQWURGXFHGHYHU\
OLQH LQWR WKH IVF FDUULHU�

� 7KH & LQSXW KDV D ���OLQH UDWKHU WKDQ D ���OLQH
F\FOH� H�J� LW FRXOG EH 8 � 9� 8 �� 9� �� 8 �� 9�
�� 8 � 9 RQ VXFFHVVLYH OLQHV�

6XFK D ´FOHDQ 176&µ V\VWHP FRXOG VDWLVI\ LQ WKH
176& GRPDLQ DOO RI WKH UHTXLUHPHQWV H[SUHVVHG
DERYH LQ UHODWLRQ WR 3$/�

�� 2SWLFDO ZDYHOHQJWK DQG
WLPH�GLYLVLRQ PXOWLSOH[LQJ

7KH VHFRQG VXJJHVWLRQ UHODWHV WR WKH DUUDQJHPHQWV
QHFHVVDU\ IRU VWXGLR FHQWUH URXWLQJ DQG VZLWFKLQJ�
7KH UHTXLUHPHQWV RI +'79 PDNH RSWLFDO URXWLQJ
D YHU\ DWWUDFWLYH SRVVLELOLW\ IRU WKH IXWXUH� SDUWLFX�
ODUO\ ZKHUH GLJLWDOO\ HQFRGHG VLJQDOV DUH DQWLFL�
SDWHG�

2SWLFDO ILEUHV KDYH DQ HQRUPRXV FDSDFLW\� ,W LV
QRZDGD\V SRVVLEOH LQ WKH ODERUDWRU\ WR PRGXODWH
WKH ODVHUV WKDW GULYH WKHP ZLWK ELW��UDWHV RI VRPH �
WR ��*ELW�V� DQGFRPSRQHQWVZRUNLQJ WR ���*ELW�V
ZLOO VRRQ EH JHQHUDOO\ DYDLODEOH� 7KLV ELW��UDWH ZLOO
FDUU\ XS WR WHQ WHOHYLVLRQ VLJQDOV FRGHG DFFRUGLQJ
WR 5HFRPPHQGDWLRQ ���� EXW LW LV FRQYHQLHQW LQ
SUDFWLFH WR XVH YDULRXV VWDQGDUG PXOWLSOH[LQJ DU�
UDQJHPHQWVZKLFK� DIWHU WKH LQFOXVLRQRI VRXQGDQG
DQFLOODU\ GDWD� PHDQ WKDW HLJKW VLJQDOV DUH FDUULHG
LQ WKH ELW��VWUHDP�

,Q DGGLWLRQ� LW LV SRVVLEOH WR FRQYH\ VHYHUDO RI WKHVH
ELW��VWUHDPV WKURXJK D VLQJOH ILEUH E\ FDXVLQJ WKHP
WRPRGXODWH ODVHUVRI VOLJKWO\GLIIHUHQWZDYHOHQJWK�
DQG WKHQ FRPELQLQJ WKHLU RXWSXWV WR IRUP D VLQJOH
EHDP RI OLJKW� +RZ PDQ\ GLIIHUHQW ZDYHOHQJWKV

)LJXUH �
/LQH��FRPELQJ DFWLRQ
DFKLHYHG E\ HQVXULQJ
WKDW &  8 � 9

IVF IV�IVF �� IVF IF

)
�
[
)
�

IVF�IVF �� IVF IF

)
�
[
)
�

)UHTXHQF\

%DQG HGJH
�H�J� ��� 0+] LQ

V\VWHP ,�
$QWL��V\PPHWU\ DURXQG IVF
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'HVWLQDWLRQ6RXUFH

�

/RFDO URXWLQJ
FHQWUH

�

�
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M�

M�

M��

MP

MQ

Q

P

M� �� M��

M� �� M��

M� �� M��

M� �� M��

M� �� M��

�� [ ��
RSWLFDO VWDU FRXSOHU

GHSHQGV RQ KRZ PXFK SRZHU LV DYDLODEOH IURP
HDFK ODVHU� EHDULQJ LQ PLQG WKDW HDFK ORFDO DUHD LQ
ZKLFK D ODVHU LV VLWXDWHG LV DOVR JRLQJ WR UHTXLUH D
IHHG RI WKH FRPELQHG VLJQDO �� LQ RWKHU ZRUGV WKH
OLJKW IURP HDFK ODVHU LV JRLQJ WR KDYH WR EH GLYLGHG
DPRQJVW DOO WKH DUHDV ZLWKRXW� IRU WKH WLPH EHLQJ�
WKH EHQHILW RI RSWLFDO DPSOLILFDWLRQ� 8VLQJ OLJKW DW
ZDYHOHQJWKVRI DERXW���PLFURQV� WKH SUDFWLFDO DQ�
VZHU DW SUHVHQW LV RI WKH RUGHU RI VL[WHHQ GLIIHUHQW
ODVHUV�

7KLV VXJJHVWV D V\VWHP RI WKH W\SH VKRZQ LQ)LJ� ��
EDVHG RQ VL[WHHQ ORFDO URXWLQJ FHQWUHV �/5&�� HDFK
DFFHSWLQJ DQG GHOLYHULQJ D PL[ RI GLJLWLVHG YLGHR�
DXGLR� DQG DQFLOODU\ GDWD VLJQDOV� 7KHGLDJUDP LV RI
DQ H[DPSOH LQ ZKLFK WKH �� LQSXWV DQG RXWSXWV DW
/5&� DUH RI GLJLWLVHG 3$/ IRUP�

$W HDFK URXWLQJ FHQWUH WKHVH VLJQDOV DUH FRPELQHG
LQWR D ��� *ELW�V VWUHDP ZKLFK PRGXODWHV D ODVHU
HPLWWLQJ OLJKW DW D ZDYHOHQJWK RI DERXW ����QP�
7KH ODVHU ZDYHOHQJWKV XVHG LQ GLIIHUHQW URXWLQJ
FHQWUHV DUH VHSDUDWHG E\ LQWHUYDOV RI DERXW �QP�
DQG WKHLU RXWSXWV DUH FRPELQHG LQ D FHQWUDO RSWLFDO
VWDU FRXSOHU� 7KH PXOWLFRORXUHG OLJKW LV WKHQ VHQW
EDFN WR DOO RI WKH ORFDO URXWLQJ FHQWUHV� DW ZKLFK WKH
UHTXLUHG VLJQDOV DUH REWDLQHGE\ DSURFHVV RIZDYH�
OHQJWK DQG WLPH��GLYLVLRQ GHPXOWLSOH[LQJ� 7KH

ZDYHOHQJWKGLYLVLRQGHPXOWLSOH[LQJFRXOGEHGRQH
XVLQJ D GLIIUDFWLRQ JUDWLQJ ZLWK VL[WHHQ RXWSXW
ILEUHV SRVLWLRQHG VR WKDW HDFK RQH FDWFKHV OLJKW DW
RQH RI WKH RULJLQDO ZDYHOHQJWKV�

7KH GHYHORSPHQW RI WKLV V\VWHP LV EHLQJ FDUULHG
RXW ZLWKLQ D (XURSHDQ FROODERUDWLYH HQGHDYRXU
FDOOHG 5$&( 3URMHFW ����� 7KH YDULRXV EXLOGLQJ
EORFNV DUH EHLQJ DVVHPEOHG� D FRPSOHWH RSWLFDO
SDWK KDV DOUHDG\ FDUULHG WHOHYLVLRQ VLJQDOV� DQG WKH
ILUVW GHPRQVWUDWLRQ RI D ����ODVHU SURWRW\SH V\VWHP
LV VFKHGXOHG IRU ODWHU WKLV \HDU�

+RZDUG -RQHV LV +HDG RI 6WXGLR *URXS DW
WKH %%& (QJLQHHULQJ 5HVHDUFK 'HSDUWPHQW�
ZKHUH KH LV UHVSRQVLEOH IRU LQYHVWLJDWLRQV
LQWR QHZ V\VWHPV KDYLQJ DSSOLFDWLRQ ZLWKLQ
VRXQG DQG WHOHYLVLRQ VWXGLR FHQWUHV� LQFOXG�
LQJ HQKDQFHG DQG +'79 DQG RSWLFDO URXWLQJ
V\VWHPV� +HZDV IRUPHUO\ +HDG RI 7UDQVPLV�
VLRQ *URXS ZLWK UHVSRQVLELOLWLHV IRU WKH GH�
YHORSPHQW RI QHZ V\VWHPV IRU UDGLR DQG WHOH�
YLVLRQ EURDGFDVWLQJ DQG SRLQW��WR��SRLQW
WUDQVPLVVLRQ� +H LV 9LFH��FKDLUPDQ RI &&,5
:RUNLQJ SDUW\ ��% �'LJLWDO V\VWHPV� DQG
&KDLUPDQ RI (%8 6XE��*URXS 9� �,PDJH
VLJQDO GHYHORSPHQWV��

)LJXUH �
&RQILJXUDWLRQ RI D

PXOWL��SXUSRVH RSWLFDO
URXWLQJ DQG VZLWFKLQJ

QHWZRUN
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7KLV GHPRQVWUDWLRQ ZLOO FRQILUP WKH IHDVLELOLW\ RI
ZDYHOHQJWK DQG WLPH��GLYLVLRQ PXOWLSOH[LQJ
�:7'0� DV D PHDQV RI URXWLQJ VLJQDOV DURXQG D
WHOHYLVLRQ VWXGLR FHQWUH� RU LQGHHGZLWKLQ DQ\RWKHU
W\SH RI FXVWRPHU SUHPLVHV QHWZRUN� RQ RSWLFDO
ILEUHV� 7KH VXFFHVV DFKLHYHG VR IDU KDV SURPSWHG
D IROORZ��RQ SURMHFW LQ ZKLFK WKH VZLWFKLQJ DQG
URXWLQJ IDFLOLWLHV ZLWKLQ DQ RSHUDWLRQDO VWXGLR
FHQWUH ZLOO EH UH��HTXLSSHG XVLQJ WKHVH :7'0
WHFKQLTXHV� 2QH RI WKH PDQXIDFWXUHUV LQYROYHG LQ
WKH SURMHFW LV LQWHQGLQJ WR SURGXFH WKH QHFHVVDU\
HTXLSPHQW LQ TXDQWLW\ DQG� DOO EHLQJ ZHOO� ZH VKDOO
VRRQ VHH WKH V\VWHP LQ XVH LQ D UHDO VWXGLR HQYLURQ�
PHQW�0HDQZKLOH D IXUWKHU 5$&(SURMHFW LV GHYHO�
RSLQJ D PHDQV WR XSJUDGH VXFK D V\VWHP� LQFUHDV�
LQJ LWV FDSDFLW\ E\ D IDFWRU RI DW OHDVW ���� XVLQJ
FRKHUHQW RSWLFDO WHFKQLTXHV� $QG DQRWKHU LV GHYHO�
RSLQJ DPHDQV RI LQWHUIDFLQJZLWK WKH ,6'1GLJLWDO
SRLQW��WR��SRLQW WUDQVPLVVLRQ QHWZRUN�

,W LV FOHDU WKDW WKLV DSSURDFK ZLOO FRPSOHWHO\ UH�
YROXWLRQLVH URXWLQJ DQG VZLWFKLQJ ZLWKLQ WHOHYL�
VLRQ� QRW WR PHQWLRQ UDGLR� VWXGLR FHQWUHV� 7ZR RI
LWV SURSHUWLHV DUH RI VSHFLDO LQWHUHVW�

7KH ILUVW LV WKDW DOO VLJQDOV DUH DYDLODEOH HYHU\ZKHUH
DV UHTXLUHG� 1R FHQWUDOLVHG URXWLQJ VZLWFKHU LV
QHHGHG�ZLWK DSSURSULDWH ERRNLQJ DUUDQJHPHQWV WR
PDNH VXUH WKDW VLJQDOV DUH VHQW IURP SDUWLFXODU
VRXUFHV WR SDUWLFXODU GHVWLQDWLRQV DW SDUWLFXODU
WLPHV� ,QVWHDG� WKHUH DUH VHOHFWRU VZLWFKHV RSHU�
DWHG DW HDFK ORFDO FHQWUH ZLWKRXW UHIHUHQFH WR DQ\�
ZKHUH HOVH�

6HFRQGO\� WKH FRQFHSW RI WLPH��GLYLVLRQPXOWLSOH[�
LQJKDV DQ LQKHUHQW IOH[LELOLW\� 7KH LGHD LV WR XVH WKH
���0ELW�V GDWD FRQWDLQHUV EHLQJ SURGXFHG IRU WKH
WHOHFRPPXQLFDWLRQV LQGXVWU\� %XW ZKDW JRHV LQWR
WKH YDULRXV FRQWDLQHUV FDQ EH HQWLUHO\ DW WKH GLVFUH�
WLRQ RI WKH XVHU� 6R WKH VLJQDO SUHVHQWHG WR D JLYHQ
ODVHU FRXOG FRQWDLQ WZR GLJLWLVHG+'79VLJQDOV� RU
HLJKW ����� RU �����OLQH <89 VLJQDOV� RU VL[WHHQ
3$/ RU 176& VLJQDOV RU D ODUJH QXPEHU RI VWHUHR
VRXQG VLJQDOV RU� DQG WKLV LV RI SDUWLFXODU LPSRU�
WDQFH� DQ\ DSSURSULDWHPL[WXUH RI WKHVH�0RUHRYHU�
WKH V\VWHPFDQEHEXLOW XS LQ VWDJHV DQG H[WUD EXLOG�
LQJ EORFNV DGGHG DV WKH QHHG DULVHV� 6R D VLQJOH
URXWLQJ V\VWHP FDQ OLYH KDSSLO\ WKURXJK WKH WLPH
ZKHQ WKH VWXGLR FHQWUH RSHUDWLRQ LV HYROYLQJ IURP
FRQYHQWLRQDO WHOHYLVLRQ WR +'79�

$FNQRZOHGJHPHQWV

7KH DXWKRU ZLVKHV WR WKDQN KLV FROOHDJXHV LQ %%&
5HVHDUFK 'HSDUWPHQW IRU WKHLU DVVLVWDQFH LQ WKH
SUHSDUDWLRQ RI WKLV SDSHU DQG WKH%%&·V'LUHFWRURI
(QJLQHHULQJ IRU SHUPLVVLRQ WR SXEOLVK LW�

%LEOLRJUDSK\

>�@ 'UHZHU\� -�2�� $ FRPSDWLEOH LPSURYHG 3$/
6\VWHP
(%8 5HYLHZ �� 7HFKQLFDO 1R� ���� )HEUXDU\
����� SS ������

>�@ 2OLSKDQW� $�� 5RXWLQJ IRU WKH IXWXUH
7HOHYLVLRQ �� 7KH -RXUQDO RI WKH 5R\DO 7HOHYL�
VLRQ 6RFLHW\� 9R� ����� 1RYHPEHU ����� SS�
�������

3OXV oD FKDQJH � � �

$W DQ ([WUDRUGLQDU\ 6HVVLRQ SUHFHGLQJ WKH ��UG *HQHUDO $VVHPEO\ RI WKH (%8� HDUO\ LQ -XO\ ����� DS�
SURYDO ZDV JLYHQ WR D SURSRVDO SXW IRUZDUG E\ WKH $GPLQLVWUDWLYH &RXQFLO WR WKH HIIHFW WKDW WKH QDPH RI
WKH (%8� LQ )UHQFK� VKRXOG EH FKDQJHG WR 8QLRQ (XURSpHQQH GH 5DGLR��7pOpYLVLRQ� 7KLV QDPH LV
WKRXJKW EHWWHU WR UHIOHFW WKH ZLGH��UDQJLQJ LQWHUHVWV RI WKH 8QLRQ� WKH IRUPHU XVH RI WKH ZRUG5DGLRGLIIX�
VLRQ WHQGLQJ WR JLYH DQ LPSUHVVLRQ RI H[FOXVLYH FRQFHUQ IRU VRXQG EURDGFDVWLQJ� 7KH QDPH LQ (QJOLVK
UHPDLQV XQFKDQJHG� WRJHWKHU ZLWK WKH DEEUHYLDWLRQ ´(%8��8(5µ�

7KH FKDQJH LV SDUW RI D SDFNDJH RI PHDVXUHV DLPHG DW PRGHUQL]LQJ DQG VLPSOLI\LQJ WKH (%86WDWXWHV�
2WKHU LPSRUWDQW FKDQJHV� PDGH LQ SUHSDUDWLRQ IRU WKH XQLILFDWLRQ RI WKH (%8DQG2,57ZKLFK EHFRPHV
HIIHFWLYH RQ � -DQXDU\ ����� DUH DQ HQODUJHPHQW RI WKH $GPLQLVWUDWLYH &RXQFLO IURP �� WR �� PHPEHUV
DQG DQ LQFUHDVH LQ WKH QXPEHU RI 9LFH��3UHVLGHQWV IURP WZR WR WKUHH�

$WWHQWLYH UHDGHUVRI WKH)UHQFKHGLWLRQRI WKH(%87HFKQLFDO5HYLHZZLOO KDYHQRWHG WKDW WKHQHZQDPH
RI WKH 8QLRQ KDV DOUHDG\ EHHQ LQFRUSRUDWHG RQ WKH IURQW FRYHU�




