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(%8 7DVN )RUFH :$5&��'(06����


(%8 GHPRQVWUDWLRQV RI ZLGHEDQG
GLJLWDO +'79 VDWHOOLWH EURDGFDVWLQJ
WHFKQRORJLHV DW :$5&����

�� ,QWURGXFWLRQ

)ROORZLQJ H[WHQVLYH SUHSDUDWRU\ ZRUN FDUULHG RXW
VLQFH0DUFK ����� WKH (%80HPEHUV RUJDQL]HG D
VHULHV RI ODUJH VFDOH GHPRQVWUDWLRQV RI ZLGHEDQG
GLJLWDO +'79 WHFKQRORJLHV RQ WKH RFFDVLRQ RI WKH
,78 :$5&���� KHOG LQ )HEUXDU\�0DUFK ���� LQ
7RUUHPROLQRV� 6SDLQ� 7KH GHPRQVWUDWLRQ ZDV FDU�
ULHG RXW LQ DVVRFLDWLRQ ZLWK WKH 5HWHYLVLRQ� WKH
(XUHND����� SURMHFW� WKH 5$&( +LYLWV SURMHFW DQG
RWKHU RUJDQL]DWLRQV� DQG EHQHILWWHG IURP FRQVLGHU�
DEOH KHOS IURP YDULRXV PDQXIDFWXUHUV�

7KHREMHFWLYH RI WKHVH GHPRQVWUDWLRQVZDV WR VKRZ
WKH GHOHJDWHV WKDW IXOO\ GLJLWDO DSSURFKHV WR VDWHO�
OLWH +'79 EURDGFDVWLQJ LQ WKH YLFLQLW\ RI �� *+]
DUH WHFKQLFDOO\ YLDEOH DQG WKDW SURWRW\SH HTXLS�
PHQW LV DEOH WR SURYLGH D SLFWXUH TXDOLW\ WKDW LV HV�
VHQWLDOO\ WUDQVSDUHQW WR WKDW RI WKH VWXGLR VLJQDO
DVVRFLDWHG ZLWK PXOWL��FKDQQHO VRXQG DQG HQ�
KDQFHG WHOHWH[W�

7R SHUPLW WKH RSHQLQJ RI VHUYLFHV RIIHULQJ WKHVH
DGYDQFHG IHDWXUHV� QHZ´ZLGHEDQGµ VDWHOOLWH FKDQ�
QHOV DUH UHTXLUHG� WKH DOORFDWLRQ RI D QHZ IUHTXHQ�
F\ EDQG IRU WKHVH VHUYLFHV RI WKH IXWXUH ZDV WKHUH�
IRUH DQ LPSRUWDQW WDUJHW IRU WKH (%8 0HPEHUV

GXULQJ WKH &RQIHUHQFH� 5HVSRQGLQJ WR WKH UHFRJ�
QLVHGQHHG IRU D IUHTXHQF\ EDQG� WKH:$5&���� DO�
ORFDWHG WKH EDQG ���� �� ���� *+] WR %URDGFDVW��
VDWHOOLWH VHUYLFH �%66� LQ ,78 5HJLRQ � IRU IXWXUH
GLJLWDO +'79 VHUYLFHV� LQ VSLWH RI WKH YHU\ VWURQJ
FRPSHWLWLRQ RI RWKHU VHUYLFHV IRU WKHVH IUHTXHQ�
FLHV� 1R GRXEW� VRPHPHULW JRHV WR WKH FRQYLQFLQJ
VXFFHVV RI WKH (%8 GHPRQVWUDWLRQV JLYHQ WR WKH
GHOHJDWHV RI :$5&�����

7KH DUWLFOH GHVFULEHV WKH
GHPRQVWUDWLRQ RI �� *+] ZLGHEDQG
GLJLWDO +'79 VDWHOOLWH EURDGFDVWLQJ
WHFKQRORJLHV RUJDQL]HG E\ WKH (%8
GXULQJ :$5&����� ,W RSHQV ZLWK DQ
H[SODQDWLRQ RI WKH MXVWLILFDWLRQ IRU
DGGLWLRQDO EURDGFDVW FKDQQHOV IRU
WKHVH VHUYLFHV� DQG FRQWLQXHV ZLWK
WKH REMHFWLYHV RI WKH GHPRQVWUDWLRQ�
7KHUH IROORZV DQ RXWOLQH GHVFULSWLRQ
RI WKH KDUGZDUH FRQILJXUDWLRQ XVHG
DQG WKH SURJUDPPH��PDWHULDO
VKRZQ�

2YHU ��� :$5&���� GHOHJDWHV DQG
RWKHU SHUVRQDOLWLHV WRRN WKLV
RSSRUWXQLW\ WR SUHYLHZ ZKDW
ZLGHEDQG GLJLWDO +'79 ZLOO KROG LQ
VWRUH LQ WKH HDUO\ \HDUV RI WKH QH[W
PLOOHQQLXP�

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


$XWKRUV�
0� &RPLQHWWL �5$,��
&K� 'RVFK �,57��
)� .R]DPHUQLN �(%8��
1� 7DQWRQ �%%&��
-� 2HVW �579(��
(� %RXUJXLJQDW �&&(77�
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�� -XVWLILFDWLRQ IRU D ZLGHEDQG
+'79 VDWHOOLWH
EURDGFDVWLQJ V\VWHP

7KH VHDUFK IRU SHUIHFWLRQ LQ EURDGFDVWLQJ YLVLRQ
WRJHWKHU ZLWK DVVRFLDWHG GDWD DQG VRXQG VLJQDOV LV
IRFXVLQJ RQ KLJK��GHILQLWLRQ WHOHYLVLRQ �+'79��
$QDORJXH QDUURZEDQG +'79 HPLVVLRQ V\VWHPV�
EDVHG RQ WKH H[LVWLQJ3$/�6(&$0RU0$&�SDFN�
HW V\VWHPV� KDYH LQLWLDOO\ EHHQ FRQVLGHUHG IRU VDWHO�
OLWH EURDGFDVWLQJ LQ WKH H[LVWLQJ IUHTXHQF\ EDQGV DW
�� DQG �� *+]� 7KHVH EDQGV DUH FKDUDFWHUL]HG E\
WKH UHODWLYHO\ QDUURZ FKDQQHO EDQGZLGWK DQG YHU\
GHPDQGLQJ FULWHULD IRU FR��FKDQQHO DQG DGMDFHQW��
FKDQQHO LQWHUIHUHQFH� $Q DGGLWLRQDO FRQVWUDLQW RI
´GRZQZDUG FRPSDWLELOLW\µ LV LPSRVHG WR WKHVH
QDUURZ�� EDQG +'79 EURDGFDVWLQJ V\VWHPV� 7KLV
LPSOLHV WKDW D QHZ +'79 HPLVVLRQ VWDQGDUG PXVW
EH UHFHLYHG DQG GLVSOD\HG� ZLWKRXW DGGLWLRQDO
HTXLSPHQW� XVLQJ UHFHLYHUV GHVLJQHG IRU WKH H[LVW�
LQJ VWDQGDUG�

$OO WKHVH FRQVWUDLQWVPD\KDYH D WZR��IROG HIIHFW RQ
WKH GHVLJQ RI QHZ +'79 VDWHOOLWH HPLVVLRQ V\V�
WHPV LQWHQGHG IRU LPSOHPHQWDWLRQ LQ H[LVWLQJ
EURDGFDVW FKDQQHOV�

�� VRPH TXDOLW\ GHJUDGDWLRQ FRPSDUHG WR WKH VWX�
GLR +'79 TXDOLW\�

�� KLJK FRPSOH[LW\� DQG WKXV FRVW� RI WKH +'79
UHFHLYHUV�

1HZ GLJLWDO +'79 EURDGFDVWLQJ V\VWHPV DUH EH�
LQJ GHYHORSHG E\ (XURSHDQ LQGXVWU\ DQG EURDG�
FDVWHUV WR RIIHU YLHZHUV HVVHQWLDOO\ WUDQVSDUHQW
TXDOLW\ DYDLODEOH IURP WKH +'79 SURGXFWLRQ
HTXLSPHQW LQ XVH WRGD\� HYHQ XQGHU PRVW GLIILFXOW
SURSDJDWLRQ FRQGLWLRQV XVXDOO\ HQFRXQWHUHG DW IUH�
TXHQFLHV DERYH �� *+]� 'LJLWDO +'79 V\VWHPV
RIIHU VLJQLILFDQWO\ EHWWHU SURVSHFWV WKDQ WKHLU DQD�
ORJXH FRXQWHUSDUWV LQ YLUWXDOO\ HYHU\ DVSHFW RI WHOH�
YLVLRQ HQJLQHHULQJ� LQ SDUWLFXODU DV UHJDUGV WKH LQ�
WULQVLF V\VWHP TXDOLW\ DQG VHUYLFH FRQWLQXLW\ DV
ZHOO DV WKH UHTXLUHGHPLVVLRQSRZHU� VSHFWUXPHIIL�
FLHQF\ DQG UHFHLYHU FRPSOH[LW\� 1R FRPSDWLELOLW\
FRQVWUDLQWV DUH LPSRVHG RQ WKHVH QHZ GLJLWDO V\V�
WHPV�

1RYHO GLJLWDO +'79 HPLVVLRQ V\VWHPV SURYLGH DQ
RSSRUWXQLW\� WKURXJK WHFKQRORJLFDO GHYHORSPHQWV�
WR LPSURYH WKH TXDOLW\ DQG LQFUHDVH WKH TXDQWLW\
DQG GLYHUVLW\ RI WKH VHUYLFHV RIIHUHG WR WKH SXEOLF�
&RPPRQDOLW\ RI WKH QHZ +'79 IRUPDW VKRXOG EH
PDLQWDLQHG DV PXFK DV SRVVLEOH ZLWK WKH VWXGLR
VWDQGDUG SDUDPHWHUV� 6XFK FRPPRQDOLW\ VKRXOG
LGHDOO\ EH HVWDEOLVKHG DOVR ZLWK +'79 IRUPDWV
XVHG LQ RWKHU GHOLYHU\ PHGLD �WHUUHVWULDO QHWZRUNV�

FDEOH� 09'6� UHFRUGLQJ� HWF�� WR DYRLG XQQHFHV�
VDULO\ FRPSOH[ DQG WKXV H[SHQVLYH UHFHLYHUV�

�� (%8 7DVN )RUFH IRU WKH
+'79 GHPRQVWUDWLRQV

7R DOORZ WKH GHSOR\PHQW RI ZLGHEDQG +'79 VDW�
HOOLWH EURDGFDVWLQJ VHUYLFHV� WKH DOORFDWLRQRI DQHZ
IUHTXHQF\ EDQG ZDV WKHUHIRUH RI SDUDPRXQW LP�
SRUWDQFH� 7KH :$5&���� &RQIHUHQFH ZDV LQ IDFW
PDQGDWHG WR DOORFDWH D IUHTXHQF\ EDQG IRU ZLGH�
EDQG +'79 EURDGFDVWLQJ VHUYLFHV LQ WKH YLFLQLW\
RI ��*+]� 7KH LQLWLDO VXJJHVWLRQ IRU D GHPRQVWUD�
WLRQ RI ZLGHEDQG GLJLWDO +'79 V\VWHPV WR EH JLY�
HQ RQ WKH RFFDVLRQ RI :$5&���� ZDV SXW IRUZDUG
E\ WKH %XUHDX RI WKH (%8 7HFKQLFDO &RPPLWWHH�
7KH (%8 0HPEHUV KDG IRU VRPH WLPH EHHQ FRQ�
GXFWLQJ DQ H[WHQVLYH VWXG\ SURJUDPPH RQ ZLGH�
EDQG +'79 VDWHOOLWH HPLVVLRQ V\VWHP� VHUYLFH
SODQQLQJ DVSHFWV� YLVLRQ DQG DXGLR VRXUFH FRGLQJ�
SURSDJDWLRQ SKHQRPHQD� HWF� DQG WKH VXJJHVWLRQ
IRU D GHPRQVWUDWLRQ ZDV PDGH LQ WKH OLJKW RI YHU\
SRVLWLYH UHVXOWV RI D VLPLODU GHPRQVWUDWLRQ RI GLJL�
WDO DXGLR EURDGFDVWLQJ JLYHQ DW :$5&��25%����
LQ *HQHYD �

,Q )HEUXDU\ ���� WKH %XUHDX HVWDEOLVKHG D VSHFLDO
7DVN )RUFH FDOOHG :$5&��'(06����� FKDLUHG E\
'U� 0� &RPLQHWWL �5$,�� 0U� &� 'RVFK �,57� ZDV
QRPLQDWHG 9LFH��&KDLUPDQ RI WKH *URXS� 7KH
0HPEHU RUJDQL]DWLRQV ZKLFK SDUWLFLSDWHG LQ WKH
SURMHFW ZHUH 5$,� ,57� 5HWHYLVLRQ� &&(77 DQG
%%&�

)ROORZLQJ WKHGHILQLWLRQRI WKHREMHFWLYHV� WKHSULQ�
FLSDO PDWWHUV WR EH UHVROYHG ZHUH DV IROORZV�

�� SURYLVLRQ RI WKH GHPRQVWUDWLRQ HTXLSPHQW�

�� SURGXFWLRQ RI WKH GHPRQVWUDWLRQ SURJUDPPH
PDWHULDO�

�� SURYLVLRQ RI D VDWHOOLWH RSHUDWLQJ DW DURXQG ��
*+] DQG D WUDQVSRUWDEOH HDUWK VWDWLRQ�

�� ORJLVWLFV �H�J� VXLWDEOH SUHPLVHV QHHGHG WR DF�
FRPPRGDWH WKH +'79 DXGLWRULXP� D PRQLWRU�
LQJ URRP DQG DQ HTXLSPHQW URRP��

�� DYDLODELOLW\ RI VXSSRUWLQJ GRFXPHQWDWLRQ DQG
WKH SURPRWLRQ RI WKLV HYHQW�

�� WKH QHFHVVDU\ EXGJHW SURYLVLRQ�

7KH WHUPV RI UHIHUHQFH RI WKH 7DVN )RUFH LQFOXGHG
WKH IROORZLQJ WDVNV�

�� WR SUHVHQW WKH KLJKHVW LPDJH TXDOLW\ DFKLHYDEOH
ZLWK WKH VWDWH��RI��WKH��DUW SURGXFWLRQ DQG GLV�
SOD\ WHFKQRORJ\�
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086,&$0
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FRGHU
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9LVLRQ
��� 0ELW�V

6RXQG
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5HIHUHQFH
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436.
GHPRGXODWRU

+'79
GHFRGHU

086,&$0
VRXQG GHFRGHU

�

([SHUWV· YLHZLQJ URRP

6DWHOOLWH
VLPXODWRU

436.
PRGXODWRU

([SHULPHQWDO ZLGHEDQG
GLJLWDO +'79 V\VWHPV

'HFRGHG +'79 0XOWL��FKDQQHO
VRXQG

)LJXUH �
+'79 GHPRQVWUDWLRQ FRQILJXUDWLRQ

9LGHR
SURMHFWRU

�� WR GHPRQVWUDWH WKH EHQHILWV RI FRPSDFW��GLVF
TXDOLW\ PXOWL��FKDQQHO DQG�RU PXOWLOLQJXDO
VRXQG FRGLQJ WHFKQLTXHV�

�� WR SUHVHQW DOO WKH DFKLHYHPHQWV RI (XURSHDQ LQ�
GXVWU\ DYDLODEOH WR GDWH LQ WKH DUHD RI DGYDQFHG
+'79 LPDJH FRGLQJ DQG GHFRGLQJ�

�� WR SUHVHQW� LI SRVVLEOH� WKH RSHUDWLRQ RI WKH
+'79FRGHFV LQERWK �������DQG������� IRU�
PDWV LQ RUGHU WR KLJKOLJKW WKH XQLYHUVDOLW\ RI
GLJLWDO DSSURDFKHV LQ WHUPV RI D SRVVLEOH XQLTXH
ZRUOGZLGH HPLVVLRQ VWDQGDUG�

,Q RUGHU WR DFFRPSOLVK WKHVH WDVNV� WKH 7DVN )RUFH
DJUHHG WRFDUU\ RXW WKH GHPRQVWUDWLRQV DW DQRPLQDO
ELW��UDWH RI ��� 0ELW�V� 7KLV ELW UDWH ZDV DOVR FRQ�
VLVWHQW ZLWK WKH IRUPDO (%8 SROLF\ RI VXSSRUWLQJ
WKH UHTXHVW IRU D QHZ IUHTXHQF\ DOORFDWLRQ IRUZLGH
5)��EDQG +'79 EURDGFDVWLQJ LQ WKH �� *+] IUH�
TXHQF\ UDQJH�

7KH FKRLFH RI VDWHOOLWH IRU WKH GHPRQVWUDWLRQ ZDV
UHODWLYHO\ VLPSOH� VLQFH WKH (XURSHDQ 6SDFH
$JHQF\·V 2O\PSXV VDWHOOLWH KDV DQ H[SHULPHQWDO
����� *+] FRPPXQLFDWLRQV SD\ORDG� 7KH XVH RI
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D ��� 0ELW�V V\VWHP� KRZHYHU� UHTXLUHG WKLV SD\�
ORDG WR EH RSHUDWHG LQ LWV ZLGH��EDQG RU VHPLZLGH��
EDQG FRQILJXUDWLRQ
� )ROORZLQJ D FDUHIXO UHYLHZ
RI WKH ULVNV LQYROYHG LQ WKH VZLWFKLQJ RSHUDWLRQV
�DIWHU GLIILFXOWLHV H[SHULHQFHG ZLWK WKH VDWHOOLWH LQ
������ (6$GHFLGHG RQO\ WR RIIHU WKH QRUPDO FKDQ�
QHO FDSDFLW\� 7KLV FRXOG VXSSRUW �� 0ELW�V UDWKHU
WKDQ IXOO ��� 0ELW�V� &RQVHTXHQWO\� WKH 2O\PSXV
VDWHOOLWH FRXOG QRW EH XVHG IRU WKH GHPRQVWUDWLRQV
DQG D VDWHOOLWH VLPXODWRU SURYLGHG E\ WKH ,57 ZDV
HPSOR\HG LQVWHDG� 7KLV VLPXODWRU KDG EHHQ VKRZQ
E\ H[SHULPHQW WR UHSUHVHQW YHU\ DFFXUDWHO\ WKH OLQN
LPSDLUPHQWV DVVRFLDWHG ZLWK D UHDO VDWHOOLWH FKDQ�
QHO�

7KH SDUWLFLSDQWV LQ WKH GHPRQVWUDWLRQV VKRZHG
JUHDW XQGHUVWDQGLQJ UHJDUGLQJ WKLV VLWXDWLRQ� DO�
WKRXJK XVH RI WKH VDWHOOLWH ZRXOG FHUWDLQO\ KDYH
IXUWKHU VWUHQJWKHQHG WKH FDVH IRU D IUHTXHQF\ DO�
ORFDWLRQ�

7KH FKRLFH RI ��� 0ELW�V DOVR IDFLOLWDWHG D EDO�
DQFHG XVH RI WKH WZR +'79 FRGHFV DYDLODEOH �L�H�
(XUHND����� DQG5$&(��+LYLWV�� ,I D ORZHU ELW UDWH
KDG EHHQ FKRVHQ RQO\ WKH(XUHND FRGHF FRXOG KDYH
EHHQ XVHG� PHDQLQJ WKDW WKH RSHUDWLRQDO IOH[LELOLW\
DQG UHOLDELOLW\ RI WKH GHPRQVWUDWLRQ VHW��XS ZRXOG
KDYH EHHQ VHULRXVO\ KDPSHUHG�

�� 'HPRQVWUDWLRQ
FRQILJXUDWLRQ

)LJ� � VKRZV D FRQFHSWXDO EORFN GLDJUDP RI WKH
GHPRQVWUDWLRQ FRQILJXUDWLRQ XVHG WR VLPXODWH
EURDGFDVWV RI GLJLWDO KLJK��GHILQLWLRQ WHOHYLVLRQ
VLJQDOV E\ VDWHOOLWH�

0RUH GHWDLOHG YLGHR DQG DXGLR GLVWULEXWLRQ GLD�
JUDPV DUH JLYHQ LQ )LJ� �D�E�

���� +'79 YLGHR WDSH UHFRUGHUV

7KH ILUVW HOHPHQW LQ WKH GHPRQVWUDWLRQ FKDLQ ZDV
WKH GLJLWDO +'79 YLGHR WDSH UHFRUGHU �975�
ZKLFK FRQVLVWHG RI D FRPELQDWLRQ RI IRXU '� GLJL�
WDOPDFKLQHV� 7KH VRXUFH YLVLRQ DQG VRXQG GDWD UH�
VXOWLQJ IURP WKH SURJUDPPH SURGXFWLRQ LQ +'79
VWXGLRV LV LQ H[FHVV RI ����0ELW�V� 7KLV ELW UDWH LV
WRRKLJK WREH UHFRUGHGRQ D VLQJOH'�975� VR IRXU
VXLWDEO\��PXOWLSOH[HG '� 975V �WKH VR��FDOOHG


 6HPL ZLGH��EDQG PRGH LV DQ XQ��VSHFLILHG FRQILJXUDWLRQ
ZKLFK FRXSOHV WKH UHODWLYHO\ QDUURZ��EDQG LQSXW VWDJH
�EDQGZLGWK DSSUR[LPDWHO\ ���0+]�ZLWK WKHZLGH��EDQG
RXWSXW DPSOLILHU VWDJH �EDQGZLGWK DERXW ���0+]�� 7KLV
VSHFLDO FRQILJXUDWLRQ FDQ EH VHW XS E\ DFWLYDWLQJ RQO\
FRD[LDO VZLWFKHV UDWKHU WKDQ ZDYH��JXLGH VZLWFKHV�

´TXDGULJDµ� DUH QHFHVVDU\ WR UHFRUG WKH WRWDO FD�
SDFLW\ UHTXLUHG IRU DQ +'79 VLJQDO LQ LWV VWUDLJKW�
IRUZDUG 3&0 IRUP�

$ VHSDUDWH VLQJOH +'79 975 ZDV DYDLODEOH WR
SOD\ EDFN WKH GLJLWDO ������� SURJUDPPH VH�
TXHQFHV�

���� 9LGHR VRXUFH FRGLQJ

)RU WKH WUDQVPLVVLRQ RI D WRWDO VRXUFH GDWD FDSDFLW\
RI�*ELW�V� WKHELW UDWHPXVW EH UHGXFHG VXEVWDQWLDO�
O\� XVXDOO\ E\ D IDFWRU RI � RUPRUH� 7KHUH DUH VWDQ�
GDUG KLHUDUFKLFDO ELW UDWHV IRU DFFHVV WR WKH GLJLWDO
QHWZRUNV� 2QH RI WKHP� �������0ELW�V� RIWHQ UH�
IHUUHG WR DV ��� 0ELW�V� ZDV XVHG LQ WKLV H[SHUL�
PHQW� 6\VWHPV IRU VDWHOOLWH +'79 WUDQVPLVVLRQ
XVLQJ WKLV ELW UDWH KDYH EHHQ GHYHORSHG LQ (XURSH
ZLWKLQ WKH (XUHND ��� 3URMHFW� WKH 5$&( +LYLWV
SURMHFW 1R� ���� DQG E\ WKH ,QVWLWXW I�U 5XQGIXQN�
WHFKQLN LQ FRQMXQFWLRQZLWK6LHPHQV� 7KH ILUVW WZR
ZHUH DYDLODEOH IRU WKLV GHPRQVWUDWLRQ� 7KH\ LQ�
FOXGHG PRWLRQ FRPSHQVDWLRQ DQG D 5HHG��6ROR�
PRQ �56� HUURU SURWHFWLRQ DW WKH VRXUFH�

6HYHUDO GLIIHUHQW WHFKQLTXHV KDYH EHHQ DQG DUH EH�
LQJ GHYHORSHG IRU WKH ELW��UDWH UHGXFWLRQ RI YLGHR
VLJQDOV� $ FRPELQDWLRQ RI WHFKQLTXHV VXFK DV
WUDQVIRUP FRGLQJ� PRWLRQ��FRPSHQVDWHG LQWHU�
IUDPH SUHGLFWLRQ DQG YDULDEOH��OHQJWK FRGLQJ FDQ
EH XVHG� 0DQ\ JRRG UHYLHZV KDYH EHHQ SXEOLVKHG
FRYHULQJ WKH ILHOG RI GLJLWDO FRGLQJ DQG ELW��UDWH UH�
GXFWLRQ RI WHOHYLVLRQ VLJQDOV� ,W LV H[SHFWHG WKDW
IXUWKHU SURJUHVVPD\ EHPDGH VKRUWO\ LQ DGGLWLRQDO
GDWD ELW UHGXFWLRQ ZKLOH UHWDLQLQJ WKH WUDQVSDUHQW
TXDOLW\ RI WKH YLGHR LQIRUPDWLRQ�

6RXQG FRGLQJ IRU VHYHUDO DXGLR FKDQQHOV
DVVRFLDWHG ZLWK WKH YLGHR SURJUDPPH ZDV FDUULHG
RXWZLWK WKH086,&$0VRXQG FRGHU�GHFRGHU V\V�
WHP� 7KLV V\VWHP FDQ SURYLGH IRU D UDQJH RI ELW
UDWHV UDQJLQJ EHWZHHQ �� DQG ��� NELW�V SHU PRQR
FKDQQHO� 7KH V\VWHP KDV EHHQ UHFHQWO\ VWDQGDUG�
L]HG ZLWKLQ WKH ,62 03(* DV WKH ,62 ��������
OD\HU ,, DXGLR FRGLQJ VWDQGDUG� ,Q WKLV H[SHULPHQW�
D ELW��UDWH RI ��� NELW�V SHUPRQR FKDQQHO SURYLGHG
WUDQVSDUHQW FRPSDFW GLVF TXDOLW\� %HWZHHQ WZR
DQG VHYHQ VRXQG FKDQQHOVZHUH DVVRFLDWHGZLWK WKH
YLGHR VLJQDO�

���� 'LJLWDO PRGXODWLRQ

6HYHUDO GLJLWDO PRGXODWLRQ PHWKRGV DUH VXLWDEOH
IRU WKLV DSSOLFDWLRQ� DQG 436. �TXDGUDWXUH SKDVH
VKLIW NH\LQJ� ZDV XVHG IRU WKH GHPRQVWUDWLRQ� 1R
VSHFLILF FKDQQHO HUURU��FRUUHFWLRQ FRGLQJ ZDV LQ�
FRUSRUDWHG LQ WKH PRGXODWRU� 6WXGLHV RI WKH OLQN��
EXGJHW KDYH VKRZQ WKDW D ���0ELW�V +'79 WUDQV�
PLVVLRQ YLD WKH ����� *+] FRPPXQLFDWLRQV
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� DQDORJXH

$XGLR0RQLWRULQJ
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+,9,76
GHFRGHU $

'

��� 0ELW�V LQSXW
IURP 436.
GHPRGXODWRU

�� +] YLGHR

�� +] YLGHR

)LJ� �E
9LGHR DQG DXGLR
GLVWULEXWLRQ IRU
GHFRGLQJ DQG

GLVSOD\

&RQILGHQFH
PRQLWRU

5*%
� V\QF

(8 ���
GHFRGHU

(8 ���
GHFRGHU

6\QF SXOVH
JHQHUDWRU

5*%
� V\QF

5*%
� V\QF

&RQILGHQFH
PRQLWRU

+'

9'

6\QF
VHSDUDWRU

+' 9'

'HFRGHG YLGHR
WR ����LQFK PRQLWRU

'HFRGHG YLGHR
WR ����LQFK PRQLWRU

'HPXOWL��
SOH[HU

�

��

$
'

086,&$0
GHFRGHU �� ORXGVSHDNHU

FKDQQHOV
�� VXUURXQG� � PRQR�

� VSDUH�

����� 0ELW�V
VRXQG

$XGLR

SD\ORDG RI WKH 2O\PSXV VDWHOOLWH DQG XVLQJ WKH
7'6��� WUDQVSRUWDEOH HDUWK VWDWLRQ FRXOG EH FDUULHG
RXW ZLWK MXVW VXIILFLHQW PDUJLQ� 3ULRU WR WKLV GHP�
RQVWUDWLRQ� WKH 5$, 5HVHDUFK &HQWUH LQ 7XULQ VXF�
FHVVIXOO\ FRPSOHWHG DQ H[SHULPHQW DW �� 0ELW�V�

���� 6DWHOOLWH VLPXODWRU

7KH VDWHOOLWH VLPXODWRU XVHG LQ WKH GHPRQVWUDWLRQ
ZDV UHSUHVHQWDWLYH RI D W\SLFDO VDWHOOLWH WUDQVPLV�
VLRQ FKDLQ LQFOXGLQJ WKH XS��FRQYHUWHU DQG KLJK��
SRZHU DPSOLILHU RI WKH WUDQVPLWWLQJ HDUWK VWDWLRQ�
VDWHOOLWH �ORZ��QRLVH DPSOLILHU� LQSXW PXOWLSOH[
ILOWHU� WUDYHOOLQJ��ZDYH WXEH DQG RXWSXW PXOWLSOH[
ILOWHU� DQG UHFHLYLQJ LQVWDOODWLRQ �ORZ��QRLVH DPSOL�
ILHU DQG GRZQ��FRQYHUWHU�� )RU GHPRQVWUDWLRQ SXU�
SRVHV� LW ZDV SRVVLEOH WR LQMHFW QRLVH DQG�RU LQWHU�
IHUHQFH LQ WKH VDWHOOLWH FKDLQ LQ RUGHU WR WHVW V\VWHP
UXJJHGQHVV DJDLQVW LQWHUIHUHQFH DQG QRLVH�

���� 'LVSOD\V

7KH PDLQ YLHZLQJ URRP ZDV VHW XS LQ WKH 'RQ
3DEOR +RWHO LQ 7RUUHPROLQRV �)LJ� ��� 7KH URRP
QHHGHG VRPH DFRXVWLF WUHDWPHQW �H�J� VRXQG DEVRU�
EHQW PDWHULDO RQ WKH VLGH ZDOOV DQG WKH FXUWDLQV��
7R DFKLHYH RSWLPDO YLHZLQJ DQG OLVWHQLQJ FRQGL�
WLRQV DQG DOORZ FULWLFDO DVVHVVPHQWV RI WKH TXDOLW\
RI SLFWXUH DQG VRXQG UHSURGXFWLRQ� FRQVLGHUDEOH
DWWHQWLRQ ZDV SDLG WR HQVXULQJ JRRG FRQJUXHQFH
EHWZHHQ WKH SLFWXUH DQG VRXQG �)LJ� ��� 7KH SUR�
MHFWLRQ VFUHHQ KHLJKW ZDV ��� FP DQG ZLGWK ���
FP� FRUUHVSRQGLQJ WR WKH SLFWXUH DVSHFW UDWLR RI
����� 7KH YLHZLQJ GLVWDQFH ZDV EHWZHHQ DERXW �
DQG� WLPHV SLFWXUH KHLJKW� ,Q WRWDO� IRXU URZVRI VL[
WR VHYHQ FKDLUV ZHUH DFFRPPRGDWHG LQ WKH URRP WR
DOORZ IRU VRPH ������ SDUWLFLSDQWV SHU VHVVLRQ�

7ZR +'79 SURMHFWRUV ZHUH VXVSHQGHG IURP WKH
FHLOLQJ LQ DQ DFRXVWLFDOO\��VFUHHQHGER[� RQHDERYH
WKH RWKHU� 2QH ZDV XVHG IRU WKH SURMHFWLRQ RI WKH
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������� IRUPDW SLFWXUHV� WKH RWKHU IRU WKH �������
IRUPDW SLFWXUHV�

7KH ORXGVSHDNHU DUUDQJHPHQW IRU VRXQG UHSURGXF�
WLRQ ZDV VHW WR FRPSO\ ZLWK WKDW UHFRPPHQGHG E\
WKH &&,5� L�H� WKHHH IURQW DQG WZR VXUURXQG FKDQ�
QHOV� 7KH VXUURXQG FKDQQHOV ZHUH VSOLW EHWZHHQ
WZR ORXGVSHDNHU SDLUV� VR WKH FRPSOHWH ORXGVSHDN�
HU FRQILJXUDWLRQ FRPSULVHG VHYHQ VSHDNHUV�

�+

�+

�+

�+

�+

�+

/LVWHQLQJ
DUHD

���

6FUHHQ

0
/ 5

65�

65�

6/�

6/�

���

$ VHSDUDWH PRQLWRULQJ URRPZDV DOVR DUUDQJHG IRU
YHU\ FULWLFDO YLHZLQJ DVVHVVPHQWV� )RXU ����LQFK
+'79 PRQLWRUV ZHUH VHW XS WR DOORZ GLUHFW FRP�
SDULVRQ EHWZHHQ WKH VRXUFH DQG WKH SURFHVVHG
LPDJHV� IRU ERWK ������� DQG ������� IRUPDWV�
([SHUWV IURP WKH (%8 ZHUH DYDLODEOH IRU GHWDLOHG
WHFKQLFDO GLVFXVVLRQV RQ VXEMHFWLYH HYDOXDWLRQV�

$OO YLGHR GLVSOD\VZHUH UHJXODUO\ YHULILHG IRU RSWL�
PDO SLFWXUH TXDOLW\ E\ DQ H[SHUW IURP WKH 6RQ\
&RPSDQ\�

�� 7KH GHPRQVWUDWLRQ
SURJUDPPH PDWHULDO

$ YDULHW\ RI +'79 SURJUDPPH H[FHUSWV DV�
VHPEOHG IRU WKLV RFFDVLRQ IURP H[LVWLQJ (XURSHDQ
SURGXFWLRQVSURYLGHGDQH[FHOOHQW VHOHFWLRQRISUR�
JUDPPH PDWHULDO� LQFOXGLQJ VSRUW� EDOOHW� HQWHU�
WDLQPHQW� DGYHUWLVLQJ� HWF�� 7KH GHPRQVWUDWLRQ
SURJUDPPH PDWHULDO IRU WKH ������� IRUPDW LQ�
FOXGHG HLJKW H[FHUSWV �VHH 7DEOH �� ZLWK WRWDO GXUD�
WLRQ RI DERXW �� PLQXWHV� 7KLV SDUW ZDV FRPSLOHG
E\ WKH %%&� 7KH VHFRQG SDUW RI WKH GHPRQVWUDWLRQ
FRQVLVWHG RI H[FHUSWV IURPD=')�%5�,57SURGXF�
WLRQ LQ WKH ������� IRUPDW DQGZDV DERXW �PLQXWHV
ORQJ� 2Q FHUWDLQ VRXUFH SLFWXUHV VRPH VOLJKW WUDFH
RI QRLVHZDV YLVLEOH GXH WR WKH IDFW WKDW WKH RULJLQDO
PDWHULDO KDG EHHQ UHFRUGHG DQG FRSLHG RQ DQD�
ORJXH 975V RU EHFDXVH RI WKH +'79 FDPHUD SHU��

)LJXUH �
+'79
$XGLWRULXP

)LJXUH �
/RXGVSHDNHU
DUUDQJHPHQW
IRU VRXQG UHSURGXFWLRQ
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,WHP 7LWOH 2ULJLQ )RUPDW 6RXQG FKDQ�
QHOV

�

�

�

�

�

�

�

�

:RUOG &XS )RRWEDOO

3ULQFH RI 3DJRGDV

$OID 5RPHR DQLPDWLRQ

8Q %HO GL 9HGUHPR

���� 4XL GLW PLHX[ ���

=LUNXV .QLH

:LPEOHGRQ 7HQQLV

��� < 6HYLOOD

5$, � (8����

%%&

)UDQFH ([ 0DFKLQD

5$,

6)3

1'5 � ,57

%%&

2PHMD � 5HWHYLVLRQ
� ([SR ��

�������

� � FRPP

�

�

�

�

�

� � FRPP

0RQR

� *DOD :RUOG &XS 'DQFLQJ =') � %5 � ,57 ������� �

IRUPDQFH XQGHU GLIILFXOW OLJKWLQJ FRQGLWLRQV ZKHQ
VKRRWLQJ WKH VHTXHQFHV� ,W FDQEH FRQILUPHG�QRQH�
WKHOHVV� WKDW WKH ��� 0ELW�V +'79 FRGHFV DSSHDU
HVVHQWLDOO\ WUDQVSDUHQW WR WKH JLYHQ VRXUFH SLF�
WXUHV�

7KH VRXQG FRQILJXUDWLRQV ZHUH GLIIHUHQW IURP RQH
SURJUDPPH H[FHUSW WR DQRWKHU� DOORZLQJ IRU VRPH
FRPSDULVRQ� )RU H[DPSOH� ´��� \ 6HYLOODµ ZDV RQO\
DYDLODEOH LQ PRQR� RWKHU VHTXHQFHV ZHUH LQ WZR�
ILYH RU XS WR VHYHQ��FKDQQHO VWHUHRSKRQLF VRXQG�

7KH FRPPHQWDU\ YRLFH��RYHUZDV OHIW LQ WKHQDWXUDO
ODQJXDJH RI WKH RULJLQDWRU RI HDFK SURJUDPPH�
7KLV KDG WKH DGGLWLRQDO EHQHILW RI UHLQIRUFLQJ WKH
LQWHUQDWLRQDO QDWXUH RI WKH GHPRQVWUDWLRQ�

�� 2XWOLQH RI WKH
GHPRQVWUDWLRQV

'HPRQVWUDWLRQV IRU WKH :$5&·�� GHOHJDWHV WRRN
SODFH VL[ WLPHV HDFK GD\� RYHU D VL[��SHULRG DW WKH
EHJLQQLQJ RI WKH &RQIHUHQFH� ,Q DGGLWLRQ WR WKHVH
��JHQHUDO SUHVHQWDWLRQV� VHYHUDO VSHFLDO RQHVZHUH
DUUDQJHG IRU WKH PHPEHUV RI :RUNLQJ 3DUW\ 9�
6SHFLDOLVW *URXS 9��5'%� 5$&( +'��6$7 DQG
(XUHND 3URMHFW ����$ WRWDO RI ��� SHUVRQV IURP��
FRXQWULHV DWWHQGHG WKH GHPRQVWUDWLRQV� *LYHQ WKDW
WKH QXPEHU RI GHOHJDWHV SDUWLFLSDWLQJ DW WKH &RQ�
IHUHQFH ZDV DERXW ���� DQG WKDW RQO\ D VPDOO SDUW
RI LWZDVGHYRWHG WR EURDGFDVWLQJ� WKH DWWHQGDQFHRI
WKH (%8 GHPRQVWUDWLRQV PD\ EH FRQVLGHUHG DV
KLJKO\ VDWLVIDFWRU\�

(DFK SUHVHQWDWLRQ ODVWHG DERXW �� PLQXWHV� $IWHU
D ZHOFRPLQJ DGGUHVV E\ DQ H[SHUW IURP WKH (%8�
WKH GHPRQVWUDWLRQ SURJUDPPH PDWHULDO� ZDV SURM�
HFWHG RQ WKH ODUJH VFUHHQ LQ WKH +'79DXGLWRULXP�

$IWHU WKH VHVVLRQV� WKH (%8 H[SHUWV ZHUH DYDLODEOH
IRU GHWDLOHG H[SODQDWLRQV DQG GLVFXVVLRQV� ([SHUW
YLHZLQJ FRQGLWLRQVZHUH DOVR DYDLODEOH LQ WKHPRQ�
LWRULQJ URRP ZKHUH VRXUFH DQG SURFHVVHG SLFWXUHV
ZKHUH FRPSDUHG RQ WKH ����LQFK +'79PRQLWRUV�

$OO YLVLWRUV WR WKH GHPRQVWUDWLRQV UHFHLYHG D FRP�
SHQGLXP RI SDSHUV RQ GLJLWDO +'79EURDGFDVWLQJ�
SXEOLVKHG E\ WKH (%8 IRU WKLV RFFDVLRQ�

�� &RQFOXVLRQ

)ROORZLQJ WKH H[WHQVLYH SUHSDUDWRU\ ZRUN GXULQJ
WKH ODVW WZR \HDUV� WKH RYHUDOO UHVXOWV RI WKH (%8
GHPRQVWUDWLRQV RI ZLGH��EDQG GLJLWDO +'79
EURDGFDVWLQJ PD\ EH FRQVLGHUHG DV YHU\ SRVLWLYH�
7KH PDLQ REMHFWLYH ZDV IXOO\ DFKLHYHG LQ WKDW WKH
(%8 GHPRQVWUDWLRQV VKRZHG WKH WHFKQLFDO IHDVL�
ELOLW\� DQG WKH QXPHURXV DGYDQWDJHV� RI WKH IXOO\
GLJLWDO DSSURDFKHV IRU VDWHOOLWH EURDGFDVWLQJ RI
+'79 DW IUHTXHQFLHV RI DERXW �� *+]� 6HYHUDO
KXQGUHG RI WKH :$5&���� GHOHJDWHV SDUWLFLSDWHG
LQ WKH(%8GHPRQVWUDWLRQV DQG LW FDPHDV OLWWOH VXU�
SULVH ZKHQ WKH :$5&���� &RQIHUHQFH HYHQWXDOO\
DOORFDWHG WKH EDQG ���������� *+] WR +'79
EURDGFDVWLQJ LQ5HJLRQ�� 7KLV GHPRQVWUDWLRQ DOVR
UHSUHVHQWHG D(XURSHDQSUHPLqUH RI D KLJK��TXDOLW\
PXOWLFKDQQHO �L�H� XS WR VHYHQ��FKDQQHO� VXUURXQG
VRXQG UHSURGXFWLRQ V\VWHP DVVRFLDWHG ZLWK HOHF�
WURQLF +'79 SLFWXUHV�

7KH IUHTXHQF\ DOORFDWLRQ ZLOO SDYH WKH ZD\ WR�
ZDUGV WKH VWDQGDUGL]DWLRQSURFHVVRI GLJLWDO+'79
EURDGFDVWLQJ V\VWHP IRU (XURSH �DQG SRVVLEO\
ZRUOGZLGH�� WKH SURGXFWLRQ RI 9/6, FKLSV DOORZ�
LQJ WKH PDQXIDFWXUH RI UHODWLYHO\ LQH[SHQVLYH
+'79 UHFHLYHUV� DQG ODVW� EXW QRW OHDVW� WKH SUR�
GXFWLRQ RI DWWUDFWLYH +'79 SURJUDPPHV IRU WKH
JHQHUDO SXEOLF�

7DEOH �
'HPRQVWUDWLRQ

SURJUDPPH
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$FNQRZOHGJHPHQWV

7KH DXWKRUV ZRXOG OLNH WR H[SUHVV WKHLU VLQFHUH
WKDQNV WR WKH 'LUHFWRUV RI (QJLQHHULQJ RI WKHLU UH�
VSHFWLYH RUJDQL]DWLRQV IRU WKHLU HQFRXUDJHPHQW
DQG VXSSRUW GXULQJ WKH ZRUN RI 7DVN )RUFH
:$5&��'(06����� 3DUWLFXODU WKDQNV JR WR WKH
5HWHYLVLRQ IRU LWV LQYDOXDEOH ORJLVWLF VXSSRUW� 7KH
JHQHURXV DVVLVWDQFH SURYLGHG E\ (XUHND������
5$&( +LYLWV� 6RQ\ %URDGFDVW� 7KRPVRQ /(5�
7HOHWWUD 6SDLQ DQG 579( LQ WKH SURYLVLRQ RI WKH
QHFHVVDU\ GHPRQVWUDWLRQ HTXLSPHQW LV JUDWHIXOO\
DFNQRZOHGJHG� 7KH 7DVN )RUFH ZLVKHV WR WKDQN
WKH %%& IRU WKH FRPSLODWLRQ RI WKH GHPRQVWUDWLRQ
SURJUDPPH DQG %%&� &&(77� )UDQFH ([ 0DFKL�
QD� 1'5� 5$,� 5HWHYLVLRQ� 9LVLRQ ���� DQG =')�
%5 IRU WKH FRQWULEXWLRQV RI WKH SURJUDPPH H[�
FHUSWV� )LQDOO\� WKDQNV DUH GXH WR WKH 6SDQLVK
$GPLQLVWUDWLRQ DQG WKH ,78 IRU WKHLU DVVLVWDQFH LQ
SURPRWLQJ WKH GHPRQVWUDWLRQ WR WKH GHOHJDWHV RI
:$5&�����

%LEOLRJUDSK\

)XUWKHU LQIRUPDWLRQ FRQFHUQLQJ WKH (%8 VWUDWHJ\
UHJDUGLQJ WKH LQWURGXFWLRQ RI GLJLWDO ZLGHEDQG
+'79VDWHOOLWH VHUYLFHV� DQG WKH WHFKQLFDO V\VWHPV
XVHG LQ WKH (%8 GHPRQVWUDWLRQ DW:$5&����� ZLOO
EH IRXQG LQ�

$GYDQFHG WHFKQLTXHV IRU VDWHOOLWH EURDGFDVW�
LQJ RI GLJLWDO +'79 DW IUHTXHQFLHV DURXQG
�� *+]
(%8� *HQHYD� �����

0RUH SKRWRJUDSKV RI WKH GHPRQVWUDWLRQ KDUGZDUH
DSSHDUHG LQ�

(%8 ZLGHEDQG GLJLWDO +'79 GHPRQVWUDWLRQ DW
:$5&����
(%8 7HFKQLFDO 5HYLHZ 1R� ���� 6SULQJ �����
SS� �������

$UUDQJHPHQWV DUH EHLQJ ILQDOLVHG IRU WKH VHFRQG(%8
6\PSRVLXP RQ 3URGXFWLRQ LQ +LJK��GHILQLWLRQ
7HOHYLVLRQ� /LNH WKH ILUVW 6\PSRVLXP� LW ZLOO EH KHOG DW
8QLYHUVLW\ &ROOHJH� 'XEOLQ� ,W ZLOO EH LQ QLQH VHVVLRQV
DQG ZLOO XQGHUWDNH DQ RYHUDOO DQDO\VLV RI SUREOHPV
UHODWLQJ WR WKLV QHZ SURGXFWLRQ IRUPDW�

)LYH FRUH VHVVLRQV RI WKH 6\PSRVLXP ZLOO EH
FRQFHUQHG ZLWK FUHDWLYH DQG RSHUDWLRQDO SUREOHPV�
3URGXFHUV DQG GLUHFWRUV ZLOO SUHVHQW UHFHQW +'
SURJUDPPHV RI DOO NLQGV �� GUDPD� PXVLF DQG
GRFXPHQWDULHV� $ IXOO GD\ ZLOO GHDO ZLWK WKH +'
FRYHUDJH RI WKH 2O\PSLF *DPHV� IURP SURGXFWLRQ
WKURXJK WR SURJUDPPH GLVWULEXWLRQ� 7KHUH ZLOO EH D
KDOI��GD\ GLVFXVVLRQ RQ WKH FRPELQHG XVH RI ILOP DQG
+'79� ORRNLQJ DW ERWK WKH WHFKQLFDO DQG WKH
SURJUDPPH��PDNLQJ DVSHFWV� $QRWKHU KDOI��GD\ ZLOO
EH VHW DVLGH IRU D SUHVHQWDWLRQ RI WKH SUL]H��ZLQQLQJ
HQWULHV DW WKH ���� ,QWHUQDWLRQDO (OHFWURQLF &LQHPD
)HVWLYDO�

2WKHU VHVVLRQV� EHIRUH DQGDIWHU WKLV FRUH�ZLOO H[SODLQ
WKH ZLGHU +' HQYLURQPHQW �� HFRQRPLF� ILQDQFLDO DQG
VWUDWHJLF �� ZKLFK PXVW QHFHVVDULO\ EH WDNHQ LQWR
DFFRXQW EHIRUH DQ\ SURJUDPPH��PDNHU FDQ YHQWXUH
VDIHO\ LQWR WKH ZRUOG RI KLJK GHILQLWLRQ�

7KH 6\PSRVLXP ZLOO EH DGGUHVVHG HVVHQWLDOO\ WR WKH
WHOHYLVLRQ SURGXFWLRQ VHFWRU �� WKRVH ZKR KDYH QRW \HW
DFTXLUHG D VSHFLDOL]DWLRQ LQ +'79� ,W ZLOO VHUYH WR
KLJKOLJKW WKRVH NH\ DVSHFWV RI +'79 SURGXFWLRQ
ZKLFK PXVW EH UHFRJQL]HG DQG XQGHUVWRRG E\
QHZ��FRPHUV WR WKH WHFKQLTXH LI WKH\ DUH WR PDNH D
VXFFHVVIXO WUDQVLWLRQ IURP FRQYHQWLRQDO WR
KLJK��GHILQLWLRQ WHOHYLVLRQ�

%\ YLUWXH RI WKH FDUHIXO FKRLFH RI FRQIHUHQFH
VSHDNHUV�DOO VSHFLDOLVWV LQ WKHLU ILHOGV�DQG WKURXJKWKH
UDQJH RI VXEMHFWV WR EH GHDOW ZLWK� WKH VHFRQG (%8
6\PSRVLXP RQ 3URGXFWLRQ LQ +LJK��GHILQLWLRQ
7HOHYLVLRQ ZLOO JLYH DOO SDUWLFLSDQWV D JOREDO
XQGHUVWDQGLQJ RI WKH VLWXDWLRQ� 7KH GXUDWLRQ RI WKH
HYHQW� D IXOO ZHHN� ZLOO JLYH WLPH IRU GHWDLOHG DQDO\VLV�
DQG IRU WKH HVWDEOLVKPHQW RI SHUVRQDO FRQWDFWV
EHWZHHQ SDUWLFLSDQWV ZKLFK DUH DOZD\V VR XVHIXO
DORQJVLGH WKH IRUPDO FRQIHUHQFH VHVVLRQV�

)RU LQIRUPDWLRQ� DQG D UHJLVWUDWLRQ IRUP� FRQWDFW�

0U� -HDQ -DFTXHV 3HWHUV
(%8 7HFKQLFDO 'HSDUWPHQW
&DVH 3RVWDOH ��
&+������ *UDQG 6DFRQQH[ � *HQHYD
6ZLW]HUODQG
7HO� ���������� �� ��
)D[� ���������� �� ��

6HFRQG (%8 6\PSRVLXP RQ
3URGXFWLRQ LQ +LJK��'HILQLWLRQ 7HOHYLVLRQ

� �� �� 6HSWHPEHU ����




