
5HSRUW RI )LUVW 0HHWLQJ RI WKH )&& 7HFKQRORJLFDO $GYLVRU\ &RXQFLO

([HFXWLYH 2YHUYLHZ

7KH )&& 7HFKQRORJLFDO $GYLVRU\ &RXQFLO õ7$&ô KHOG LWV ILUVW PHHWLQJ RQ $SULO êíñìäää LQ
:DVKLQJWRQñ 'ï&ï 7KH &RXQFLO LV WR SURYLGH VFLHQWLILFDOO\ VXSSRUWDEOH LQIRUPDWLRQ RQ WKRVH
HPHUJLQJ WHFKQRORJLHV WKDW FRXOG IXQGDPHQWDOO\ LPSDFW WKH ZRUN RI WKH )&&ï ,Q UHVSRQVH WR ILYH
VSHFLILF UHTXHVWV IURP WKH )&&ñ 7$& RUJDQL]HG WKUHH IRFXV JURXSV ZLWK PRGHUDWRUV WR DGGUHVVã
VSHFWUXP PDQDJHPHQWâ DFFHVV WR WHOHFRPPXQLFDWLRQV E\ SHUVRQV ZLWK GLVDELOLWLHVâ DQG QHWZRUN
LQWHUFRQQHFWLRQ DQG DFFHVVï 7KHVH JURXSV ZLOO ZRUN EHWZHHQ WKH DSSUR[LPDWHO\ WKUHH IRUPDO
PHHWLQJV SHU \HDU RI WKH 7$& WR SURYLGH H[SHUW DGYLFH UHODWLYH WR WKH )&& UHTXHVWVï

&XUUHQW UHJXODWLRQ RI WKH HOHFWURPDJQHWLF VSHFWUXPñ ZKLFK DVVXPHV D IXQGDPHQWDO VFDUFLW\ RI WKLV
UHVRXUFHñ LV LPSOHPHQWHG E\ DVVLJQLQJ VSHFLILF SRUWLRQV RI WKH VSHFWUXP WR D VSHFLILF XVHï 7KH
7$& VSHFWUXP PDQDJHPHQW IRFXV DFWLYLW\ VKRXOG H[SORUH WKRVH QHZ WHFKQRORJLHVñ VXFK DV
XOWUDZLGHEDQG RU VRIWZDUH GHILQHG UDGLRVñ ZKLFK PLJKW DOORZ WKH )&& WR XSGDWH WKLV UHJXODWRU\
PRGHO VR DV WR SURPRWH PRUH HIILFLHQW XVDJHï

7KH &RPPLVVLRQ LV UHTXLUHG E\ VWDWXWH WR WDNH VSHFLDO DFWLRQ UHODWLYH WR SHRSOH ZLWK GLVDELOLWLHVï
2QH REMHFWLYH RI WKH IRFXV JURXS IRU WKLV LVVXH ZRXOG EH WR PDNH DOO GHVLJQHUV RI HTXLSPHQW
FRQVLGHU KRZ WKHLU SURGXFWV PLJKW EH XVHG E\ SHUVRQV RSHUDWLQJ XQGHU FRQVWUDLQHG FRQGLWLRQVï
7KLV ZRXOG QRW RQO\ PLQLPL]H WKH QHHG IRU õDQG FRVW RI ô DQFLOODU\ DVVLVWLYH DSSDUDWXV E\ SHUVRQV
ZLWK GLVDELOLWLHVñ EXW PDNH WKH SURGXFWV PRUH YDOXDEOH WR WKH JHQHUDO SRSXODWLRQï 7HOHYLVLRQ
FORVHG FDSWLRQV DUH DQ H[DPSOH RI DQ DVVLVWLYH LQWURGXFHG WR FRPSHQVDWH IRU D GLVDELOLW\ EXW IRXQG
WR EH PRUH JHQHUDOO\ XVHIXO E\ HYHU\RQHï

(IILFLHQWO\ GHILQHG LQWHUIDFHV DW QHWZRUN LQWHUFRQQHFWLRQ DQG DFFHVV SRLQWV DUH UHTXLUHG WR PDNH
FRPPXQLFDWLRQV ERWK XQLYHUVDOO\ DFFHVVLEOH DQG WR IDLUO\ LPSOHPHQW FRPSHWLWLRQï 7KH SUREOHP RI
GHILQLQJ LQWHUFRQQHFWLRQ SRLQWV DQG SURWRFROVñ ZKLFK WKLV IRFXV JURXS PXVW GHDO ZLWKñ LV
H[DFHUEDWHG E\ WKH SUROLIHUDWLRQ RI QHZ WHFKQRORJLHVñ QRQHTXLYDOHQW DUFKLWHFWXUHVñ DQG DQ HYHU
H[SDQGLQJ VHW RI VHUYLFH UHTXLUHPHQWVï 7$& VKRXOG SURYLGH JXLGDQFH WR WKH )&& RQ WKH HIILFDF\
RI õDQG VSHFLDO LVVXHV FUHDWHG E\ô QHZ WHFKQRORJ\ ZKLFK PD\ EH LQWURGXFHG ERWK LQ DFFHVV DQG
FRUH QHWZRUNV RI DOO W\SHV õZLUHOLQHñ ILEHUñ ZLUHOHVV VDWHOOLWHñ HWFïôï$ PLQLPXP VHW RI
LQWHURSHUDELOLW\ VWDQGDUGV IRU HDFK OD\HU RI WKH SURWRFRO VWDFN PD\ EH UHFRPPHQGHGï

(DFK RI WKH WKUHH IRFXV JURXSV DQG WKHLU VXEJURXSV ZLOO KDYH SXEOLFO\ DFFHVVLEOH ZHEVLWHV WR
DVVXUH RSHQQHVV RI ZRUN LQ SURJUHVVñ DQG ZLOO UHSRUW EDFN DW WKH QH[W 7$& JHQHUDO PHHWLQJ RQ
6HSWHPEHU ëëñìäääï

3UHSDUHG E\ -ï $ï %HOOLVLR

$SSURYHG E\ 5ï:ï /XFN\
0D\ ëçñìäää



ë

5HSRUW RI )LUVW 0HHWLQJ RI WKH )&& 7HFKQRORJLFDO $GYLVRU\ &RXQFLO

ìï ,QWURGXFWLRQ

7KH )&& IRUPHG WKH 7HFKQRORJLFDO $GYLVRU\ &RXQFLO õ7$&ô WR KHOS SURYLGH WKH WHFKQLFDO
H[SHUWLVH WKH &RPPLVVLRQ QHHGV WR VWD\ DEUHDVW RI LQQRYDWLRQV DQG QHZ GHYHORSPHQWV LQ WKH
FRPPXQLFDWLRQV LQGXVWU\ï $V DQQRXQFHGñ WKH ILUVW PHHWLQJ RI WKH 7$& WRRN SODFH DW )ULGD\ñ $SULO
êíñ ìäääñ DW 7KH 3RUWDOVñ ééè ìëWK 6WUHHWñ 6:ïñ :DVKLQJWRQñ 'ï&ï 7KLV UHSRUW LV D GLVWLOODWLRQ RI
WKDW PHHWLQJ ZULWWHQ WR IDFLOLWDWH WKH ZRUN RI WKH &RXQFLOï $ FRPSOHWH YLGHRWDSH RI WKH PHHWLQJ
VHUYHV DV WKH YHUEDWLP PLQXWHV õVHH $QQH[ ìôï

'HVLJQDWHG )HGHUDO 2IILFHU õ')2ô 6WDJJ 1HZPDQ RSHQHG WKH PHHWLQJñ DQG LQ UHPDUNV E\ )&&
&KDLUPDQ :LOOLDP .HQQDUG DQG &RPPLVVLRQHU 6XVDQ 1HVVñ WKH SXUSRVH RI 7$& ZDV VWURQJO\
HQGRUVHG ZLWK WKH H[SHFWDWLRQ WKDW WKH GHOLEHUDWLRQV ZRXOG UHPDLQ WHFKQRORJLFDOO\ IRFXVVHG DQG
DLPHG DW WKH JUHDWHU JRRG RI WKH QDWLRQ DV D ZKROHï

7$& LV RUJDQL]HG XQGHU WKH )HGHUDO $GYLVRU\ &RPPLWWHH $FW õ)$&$ôï 6RPH PDMRU DVSHFWV RI
)$&$ UXOHV DUH UHYLHZHG LQ WKLV UHSRUW WR KHOS ZLWK WKH RUJDQL]DWLRQ RI DFWLYLWLHVñ EXW 7$& ZLOO
GHSHQG RQ WKH OHJDO JXLGDQFH RI WKH )&& WR EH VXUH RI FRQWLQXLQJ )$&$ FRPSOLDQFHï
&RQVLGHUDEOH WHFKQLFDO ZRUN ZLOO QHHG WR EH GRQH EHWZHHQ PHHWLQJVï 7R SUHVHUYH PDQGDWHG
WUDQVSDUHQF\ DQG DFFHVVLELOLW\ñ SULPDU\ LQWHUDFWLRQV ZLOO EH YLD SXEOLF ZHEVLWHVï

7KH )&& KDV PDGH ILYH RIILFLDO UHTXHVWV WR WKH 7$& IRU WHFKQLFDO ZRUNï 7KHVH UHTXHVWV IDOO LQWR
WKUHH PDMRU DUHDVã VSHFWUXP PDQDJHPHQWâ QHWZRUN LQWHUFRQQHFWLRQ DQG DFFHVVâ DQG DFFHVVLELOLW\
IRU GLVDEOHG SHUVRQVï )RFXV JURXSV ZLWK PRGHUDWRUV ZHUH IRUPHG DW WKH PHHWLQJ WR DGGUHVV HDFK
RI WKH WKUHH DUHDVï 7KH PHPEHUVKLS DQG GLUHFWLYHV WR WKHVH JURXSV DUH GHVFULEHGï 7KLV UHSRUW
JLYHV D VXPPDU\ RI WKH PHHWLQJ©V URXQGWDEOH GLVFXVVLRQñ ZKLFK IROORZHG DQ H[WHQGHG
SUHVHQWDWLRQ RI HDFK )&& UHTXHVWï 7KH UHVXOWV RI VRPH DFWLYLWLHV WKDW WRRN SODFH VKRUWO\ DIWHU WKH
IRUPDO PHHWLQJ DUH DOVR UHSRUWHG KHUHï ,W LV H[SHFWHG WKDW ILUVW UHFRPPHQGDWLRQV ZLOO EH DYDLODEOH
E\ WKH QH[W IRUPDO 7$& PHHWLQJ RQ 6HSWHPEHU ëëñ ìäääï



ê

ëï $JHQGD

7HFKQRORJLFDO $GYLVRU\ &RPPLWWHH $JHQGDðìVW 0HHWLQJ
)ULGD\ñ $SULO êíñ ìäää

)HGHUDO &RPPXQLFDWLRQV &RPPLVVLRQ 0HHWLQJ 5RRP
7KH 3RUWDOVñ ééè ìëWK 6WUHHWñ 6ï:ïñ :DVKLQJWRQñ 'ï&ï

ìíãíí DP 2SHQLQJ 6WDJJ 1HZPDQ
'HVLJQDWHG )HGHUDO
2IILFHU

ìíãíè DP :HOFRPH DQG 5HPDUNV õRSSRUWXQLW\
IRU UHPDUNV E\ RWKHU FRPPLVVLRQHUVô &KDLUPDQ

:LOOLDP .HQQDUG

ìíãìè DP ,QWURGXFWLRQV RI &RXQFLO 0HPEHUV
ZLWK %ULHI 5HPDUNV õLI DQ\ô &RXQFLO 0HPEHUV

ìíãéè DP 2YHUYLHZ RI WKH )&&ñ WKH )HGHUDO $GYLVRU\ 5HEHFFD 'RUFKñ
&RPPLWWHH $FW 'HSXW\ &KLHI ñ2(7

.H\ 7HFKQRORJLFDO ,VVXHV &RQIURQWLQJ WKH 6WDJJ 1HZPDQñ
&RPPLVVLRQ &KLHI

7HFKQRORJLVWñ )&&

ììãëè DP ,QWURGXFWLRQ RI WKH ,VVXHV 7KDW WKH &KDLUPDQ %RE /XFN\
)&& +DV ,GHQWLILHG

ììãêí DP 'HVFULSWLRQ RI (DFK ,VVXHñ
)ROORZHG E\ *URXS 'LVFXVVLRQ 6WDJJ 1HZPDQ DQG

GHOHJDWH
ìëãíí SP %UHDN

ìëãêí SP ,VVXHVñ &RQWLQXHG

ëãíí SP 2SHQ )ORRU 'LVFXVVLRQ IRU DQ\ 6XJJHVWLRQV
IRU 7HFKQRORJLFDO ,VVXHV WKDW WKH &RPPLVVLRQ
6KRXOG &RQVLGHU &KDLUPDQ %RE /XFN\

ëãêí SP $VVLJQPHQWVñ 2UJDQL]DWLRQ DQG
*RLQJ )RUZDUG &KDLUPDQ %RE /XFN\

êãíí SP :UDS 8S ð 0HHWLQJ $GMRXUQHG 6WDJJ 1HZPDQñ ')2
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êï 0HPEHUVKLS RI WKH7HFKQRORJLFDO $GYLVRU\ &RXQFLO

([FHSW DV LQGLFDWHGñDOO RI WKH IROORZLQJ ZHUH SUHVHQW DW WKH )LUVW 0HHWLQJã

&KDLUSHUVRQã

'Uï %RE /XFN\ ¤ &RUSRUDWH 9LFH 3UHVLGHQWñ $SSOLHG 5HVHDUFKñ 7HOFRUGLD 7HFKQRORJLHVñ IRUPHUO\
%HOOFRUH õ%HOO &RPPXQLFDWLRQV 5HVHDUFKôï

0HPEHUV RI &RXQFLOã

ó0Uï %UXFH $OODQ ð 9LFH 3UHVLGHQW DQG *HQHUDO 0DQDJHUñ +DUULV &RUSRUDWLRQñ

ó0Uï -RVH 0ï $OYDUH] &DEDQ ð $VVLVWLYH 7HFKQRORJ\ 6SHFLDOLVWñ 3XHUWR 5LFR $VVLVWLYH
7HFKQRORJ\ 3URMHFWñ 8QLYHUVLW\ RI 3XHUWR 5LFRï

'Uï-XOHV $ï%HOOLVLRñ7$& ([HFXWLYH 'LUHFWRUñ &KLHI 6FLHQWLVW DQG )HOORZñ ([HFXWLYH 'LUHFWRUñ
7HOFRUGLD 7HFKQRORJLHVñ IRUPHUO\ %HOOFRUH õ%HOO &RPPXQLFDWLRQV 5HVHDUFKôï

'Uï 9LQWRQ &HUI ð 6HQLRU 9LFH 3UHVLGHQWñ ,QWHUQHW $UFKLWHFWXUH DQG 7HFKQRORJ\ñ 0&, :RUOGFRPï

0Vï 6XVDQ (VWUDGD ð 3UHVLGHQW DQG &(2ñ $OGHD &RPPXQLFDWLRQï

0Uï %UDQ )HUUHQ ð 3UHVLGHQWñ 5÷' DQG &UHDWLYH 7HFKQRORJ\ :DOW 'LVQH\ ,PDJLQHHULQJ

ó'Uï 5LFKDUG *UHHQ ð 3UHVLGHQW DQG &(2ñ &DEOH/DEVñ

0Vï &KULVWLQH +HPULFN ð 9LFH 3UHVLGHQWñ 7HFKQRORJ\ &RPPXQLFDWLRQVñ 2IILFH RI WKH &72ñ &LVFR
6\VWHPVñ ,QFï

0Uï 'HZD\QH +HQGULFNV ð *HQHUDO 0DQDJHUñ :LUHOHVV %XVLQHVV 8QLWñ &RPëìï

0Uï 5RVV ,UHODQG ð 9LFH 3UHVLGHQW ð (QJLQHHULQJñ 6%&ï

'Uï &KDUOHV (ï -DFNVRQ ð ,QGHSHQGHQW FRQVXOWDQWï

0Uï .DOOH .RQWVRQ ð 'LYLVLRQ 7HFKQRORJ\ 0DQDJHUñ &HQWHU IRU (OHFWURPDJQHWLF 6FLHQFH DQG
9LFH 3UHVLGHQW ,,7 5HVHDUFK ,QVWLWXWH

'Uï :LOOLDP /HH ð &KLHI 6FLHQWLVWñ $LU7RXFKî9RGDSKRQHï

'Uï 3DXO /LDR ð &KLHI 7HFKQRORJ\ 2IILFHUñ 3DQDVRQLF DQG 3UHVLGHQW RI 3DQDVRQLF 7HFKQRORJLHVï



è

'Uï :DK /LP ð 9LFH 3UHVLGHQW IRU 7HFKQRORJ\ DQG 'HYHORSPHQW IRU +XJKHV 6SDFH DQG
&RPPXQLFDWLRQV &RPSDQ\ï

'Uï 5REHUW 0DUWLQ ð &KLHI 7HFKQRORJ\ 2IILFHU RI %HOO /DEVñ /XFHQWï

'Uï 'DYLG 1DJHO ð 3UHVLGHQW $7÷7 /DEV DQG &72 IRU $7÷7ñ

0Uï *OHQQ 5HLWPHLHUñ 9LFH 3UHVLGHQWñ '79 DQG :HE 0HGLDñ 6DUQRII /DERUDWRULHVï

0Uï 'HQQLV 5REHUVRQ ð 9LFH 3UHVLGHQW ÷ &72ñ 0RWRURODï

'Uï 0DUYLQ 6LUEX ð 3URIHVVRU RI (QJLQHHULQJ DQG 3XEOLF 3ROLF\ñ 3URIHVVRU RI (OHFWULFDO ÷
&RPSXWHU (QJLQHHULQJñ 3URIHVVRU ð *UDGXDWH 6FKRRO RI ,QGXVWULDO $GPLQLVWUDWLRQñ DQG &KDLUPDQ
RI WKH ,QIRUPDWLRQ 1HWZRUNLQJ ,QVWLWXWHñ &DUQHJLH 0HOORQ 8QLYHUVLW\ï

'Uï *UHJJ 9DQGHUKHLGHQ ð 3URIHVVRU ð +XPDQ IDFWRUV *URXSñ 'HSWï RI ,QGXVWULDO (QJLQHHULQJñ
8QLYHUVLW\ RI :LVFRQVLQñ DQG 'LUHFWRU RI 7UDFH 5HVHDUFK DQG 'HYHORSPHQW &HQWHUï

0Uï -DFN :DWHUV ð 93 RI 1HWZRUN (QJLQHHULQJñ /HYHO ê &RPPXQLFDWLRQVï

'Uï 3DW :KLWH ð 'LUHFWRUñ 7HOHFRPPXQLFDWLRQV 3UDFWLFHñ $' /LWWOHï

0Uï 5REHUW =LWWHU ð 6HQLRU 9LFH 3UHVLGHQWñ 7HFKQRORJ\ 2SHUDWLRQVñ +RPH %R[ 2IILFHï

'HVLJQDWHG )HGHUDO 2IILFHU

'Uï 6WDJJ 1HZPDQñ &KLHI 7HFKQRORJLVWñ )HGHUDO &RPPXQLFDWLRQV &RPPLVVLRQï

$OWHUQDWH 'HVLJQDWHG )HGHUDO 2IILFHU

ó0Uï 'DOH +DWILHOGñ &KLHIñ 2IILFH RI (QJLQHHULQJ DQG 7HFKQRORJ\ñ )HGHUDO &RPPXQLFDWLRQV
&RPPLVVLRQï

ó1RW SUHVHQW DW ILUVW PHHWLQJ

$QQH[ ë LV D VHW RI VKRUW ELRJUDSKLHV RI HDFK PHPEHUï

$ERXW æè PHPEHUV RI WKH SXEOLF REVHUYHG WKH PHHWLQJï 7KHUH DUH QR FRPPHQWV IURP WKH SXEOLF
WR EH UHSRUWHGï
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éï 6XPPDU\ RI 5HPDUNV E\ &RPPLVVLRQHUV

)&& &KDLUPDQ :LOOLDP .HQQDUG GHVFULEHG KRZ WKH QHHG WR UHPDNH WKH ZD\ WKH )&& GHDOV ZLWK
WHFKQRORJ\ ZDV WKH JHQHVLV RI WKH 7$&ï )&& UHJXODWLRQV PXVW EH NHSW UHOHYDQW WR WKH IDVW SDFH
RI WHFKQRORJ\ñ DQG WKH &RPPLVVLRQ VLPSO\ FDQ QRW NHHS XS XVLQJ MXVW LQðKRXVH UHVRXUFHVï
(QJLQHHUV DUH LQKHUHQWO\ SUREOHP VROYHUVñ DQG PDQ\ KDYH FRPH IRUWK YROXQWHHULQJ WR KHOS WKH
&RPPLVVLRQï :LWK WKH IXOO H[SHFWDWLRQ WKDW WKH PHPEHUV RI WKH 7$& ZLOO DFW DV ¦KRQHVW EURNHUV§ñ
UHPDLQLQJ REMHFWLYH ZLWK WKH EHVW LQWHUHVWV RI WKH FRXQWU\ DQG FRQVXPHUV DV WKH ILUVW SULRULW\ñ
&KDLUPDQ .HQQDUG FKDUJHG WKH 7$& ZLWK SURGXFLQJ UHFRPPHQGDWLRQV RQ VRPH RI WKH
&RPPLVVLRQ©V PRVW SUHVVLQJ SUREOHPVï

&RPPLVVLRQHU 6XVDQ 1HVV H[SUHVVHG KHU KRSH WKDW WKH 7$& ZRXOG EH LQVWUXPHQWDO LQ NHHSLQJ
WKH )&& ¦DKHDG RI WKH FXUYH§ GXULQJ D SHULRG RI WHFKQRORJLFDO UHYROXWLRQ RI PRQXPHQWDO
SURSRUWLRQVï &KDQJH EUHHGV QRW RQO\ XQFHUWDLQW\ EXW RSSRUWXQLW\ï 7$& LQVLJKWV ZLOO KHOS WXUQ WKLV
RSSRUWXQLW\ LQWR D EHQHILW IRU WKH FRQVXPHUï 7$& ZLOO EH D VXFFHVV LI LW FDQ KHOS WKH FRPPLVVLRQ
WKLQN WKURXJK SUREOHPV EHIRUH WKH\ DULVH LQ D UHJXODWRU\ FRQWH[Wï

èï 2YHUYLHZ RI WKH )&& DQG WKH )HGHUDO $GYLVRU\ &RPPLWWHH $FW

5HEHFFD 'RUFKñ 'HSXW\ &KLHI ñ 2(7ñ GHVFULEHG WKH PLVVLRQ RI WKH )&& DW D YHU\ KLJK OHYHOï ,W LV
DQ LQGHSHQGHQW UHJXODWRU\ DJHQF\ñ QRW DQ H[HFXWLYH EUDQFK DJHQF\ VXFK DV 17,$ RU )$$ï ,W ZDV
HVWDEOLVKHG E\ &RQJUHVV WR LPSOHPHQW WKH &RPPXQLFDWLRQV $FW RI ìäêéñ DV DPHQGHG PDQ\ WLPHVï
,WV JRDOVñ XQFKDQJHG VLQFH ìäêéñUHPDLQ WRã

UHJXODWH LQWHUVWDWH DQG IRUHLJQ FRPPHUFH LQ FRPPXQLFDWLRQV E\ ZLUH DQG UDGLR VR
DV WR PDNH DYDLODEOHñ VR IDU DV SRVVLEOHñ WR DOO SHRSOH RI WKH 8QLWHG 6WDWHVñ ZLWKRXW
GLVFULPLQDWLRQñ ïïï D UDSLGñ HIILFLHQWñ QDWLRQðZLGHñ DQG ZRUOGðZLGH ZLUH DQG UDGLR
FRPPXQLFDWLRQV VHUYLFHïïïï

)&& KDOOPDUNV DUHã LPSDUWLDOO\ñ WUDQVSDUHQF\ñ DQG SDUWLFLSDWLRQï 7KLV PHDQV WKDW UXOHVñ RUGHUVñ
RSLQLRQVñ SXEOLF QRWLFHVñ HWFï DUH DOO SXEOLVKHG DQG WKDW SXEOLF FRPPHQW LV VRXJKW RQ SURSRVHG
UXOHVñ DSSOLFDWLRQVñ DQG OLFHQVHVï $Q\ SHUVRQ RU HQWLW\ KDV D ULJKW WR SUHVHQW WKHLU YLHZV LQ UXOH
PDNLQJ SURFHHGLQJVï :ULWWHQ UHFRUGVñ PHHWLQJVñ DQG ZHE SDJHV DUH RSHQ WR WKH SXEOLFï

,PSDUWLDOLW\ FRQVLGHUDWLRQV NHHS WKH )&& DQG UHJXODWHG LQGXVWU\ VHSDUDWH E\ ZD\ RI UXOHV
FRYHULQJ ILQDQFLDO LQWHUHVWñ FRQIOLFW RI LQWHUHVWñ JLIWVñ DQG SRVWðHPSOR\PHQWï -XVW WKH SHUFHSWLRQ RU
DSSHDUDQFH RI LPSURSULHW\ DUH VLJQLILFDQWO\ LPSRUWDQWï

7KH 7$& KDV EHHQ HVWDEOLVKHG DV D IHGHUDO DGYLVRU\ FRPPLWWHH XQGHU WKH )HGHUDO $GYLVRU\
&RPPLWWHH $FWï õìäæëôï 6HH $QQH[ êï 7KH $FW SHUPLWV JRYHUQPHQW DJHQFLHV WR HVWDEOLVK DQG
XWLOL]H FRPPLWWHHV IRU WKH SXUSRVH RI REWDLQLQJ FROOHFWLYH RU FRQVHQVXDO DGYLFH RU
UHFRPPHQGDWLRQV RQ LVVXHV RU SROLFLHV ZLWKLQ WKH VFRSH RI WKH DJHQFLHV UHVSRQVLELOLWLHVï $ IHZ
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NH\ UHTXLUHPHQWV DUH EDODQFH LQ WHUPV RI PHPEHUVKLS ZLWK FKDUWHUV DSSURYHG E\ *6$ DQG ILOHG
ZLWK &RQJUHVVï 7$& LV QRW HPSRZHUHG WR HVWDEOLVK UHJXODWLRQVï ,W FDQ EH WHUPLQDWHG DIWHU WZR
\HDUV ñ EXW LV UHQHZDEOH IRU VXFFHVVLYH WZR \HDU SHULRGVï $ NH\ FRQVLGHUDWLRQ LV WKDW PHHWLQJV
PXVW EH RSHQ WR WKH SXEOLF DQG FDOOHG DQG FRQYHQHG E\ WKH ')2 RU $OWHUQDWH ')2ï $ ')2 PXVW
EH SUHVHQW DW DOO PHHWLQJVï 7KHUH PXVW DOVR EH ìè GD\V DGYDQFH QRWLFH DQG SXEOLF QRWLFH SXEOLVKHG
LQ WKH )HGHUDO 5HJLVWHUï 7$& VKRXOG QRW SODQ RQ KDYLQJ DQ\ FORVHG PHHWLQJV RU LPSURPSWX
FORVHG VHVVLRQVï $OO GHOLEHUDWLRQVñ FRQVHQVXV EXLOGLQJ DQG GHFLVLRQ PDNLQJ PXVW EH PDGH LQ WKH
RSHQï 5HFRUGV DQG GRFXPHQWVñ VXFK DV WUDQVFULSWV RI PHHWLQJVñ PLQXWHVñ DSSHQGLFHVñ ZRUNLQJ
SDSHUVñ HWFïñ PXVW EH DYDLODEOH IRU SXEOLF LQVSHFWLRQ DQG FRS\LQJï 7KH )&& 7$& :HE SDJHV ZLOO
VHUYH WKLV SXUSRVHï

:RUNLQJ JURXSV õVXEFRPPLWWHHVñ IRFXV JURXSVñ HWFïô DUH FRQYHQHG WR JDWKHU LQIRUPDWLRQñ
GHYHORS ZRUN SODQVñ SHUIRUP VWXGLHVñ GR UHVHDUFKñ FROOHFW GDWDñ GUDIW UHSRUWVñ DQG GLVFXVV
SUHOLPLQDU\ ILQGLQJVï 7KH\ DUH QRW FRQVLGHUHG DGYLVRU\ FRPPLWWHH PHHWLQJV DQG WKXV QRW VXEMHFW
WR WKH 3XEOLF 1RWLFH DQG 2SHQ 0HHWLQJV UHTXLUHPHQWV RI )$&$ XQOHVV WKH\ DUHã ODUJH HQRXJK WR
FRQVWLWXWH D TXRUXP WKDW FRXOG IRUP D FRQVHQVXV IRU WKH SDUHQW FRPPLWWHHâ IXQFWLRQ DV WKH SDUHQW
DGYLVRU\ FRPPLWWHH E\ PDNLQJ GHFLVLRQâ PDNH FRQVHQVXDO SURSRVDOV WKDW ZRXOG EH ELQGLQJ RQ WKH
SDUHQW FRPPLWWHH RU ZRXOG IXQFWLRQ DV WKH SDUHQW FRPPLWWHHöV RZQ UHFRPPHQGDWLRQ ZLWKRXW
GHEDWHâ RU SURYLGH UHFRPPHQGDWLRQV GLUHFWO\ WR WKH DJHQF\ï

%HFDXVH UHDO WLPH ¦FKDW URRPV§ RQ WKH ,QWHUQHW FRXOG SRWHQWLDOO\ EHFRPH ODUJH HQRXJK WR
FRQVWLWXWH D TXRUXP õìë PHPEHUV IRU 7$&ôñ ZH VKRXOG QRW XVH WKLV YHKLFOH EXW ZLOO XVH RSHQ
ZHE SDJHV LQVWHDGï

,W LV DOVR QRWHG WKDW )$&$ UHTXLUHPHQWV GR QRW DSSO\ WR PHHWLQJV ZKHUH WKH LQWHQW LV WR VROLFLW
H[SHULHQWLDO RU DQHFGRWDO LQIRUPDWLRQ ðð ZKHUH WKHUH LV QR FRQVHQVXV DGYLFH RU UHFRPPHQGDWLRQV
IURP WKH JURXS H[SHFWHG RU VROLFLWHG DW WKH PHHWLQJï

)LQDOO\ñ DOO FXUUHQW 7$& PHPEHUV IDOO ZLWKLQ WKH FDWHJRU\ RI ¦UHSUHVHQWDWLYHVï§ $V UHSUHVHQWDWLYHV
WKH\ DUH QRW VXEMHFW WR FHUWDLQ JRYHUQPHQWðZLGH FRQIOLFW RI LQWHUHVWñ HWKLFDO DQG ILQDQFLDO
GLVFORVXUH UHTXLUHPHQWVï

9LRODWLRQV RI WKH )$&$ UXOHV FDQ UHVXOW LQ WKH )&&öV LQDELOLW\ WR XVH 7$& UHSRUWV RU UHO\ RQ 7$&
LQIRUPDWLRQ RU UHFRPPHQGDWLRQV LQ GHFLVLRQðPDNLQJï 7KLV RYHUYLHZ LV PHUHO\ WR PDNH 7$&
PHPEHUV DZDUH RI VRPH NH\ LVVXHVï 7KH )&& VWDII ZLOO EH PDGH DYDLODEOH IRU H[SHUW DGYLFHï
&RQWDFWV DUH OLVWHG LQ $QQH[ êï

çï 5HTXHVWV )URP WKH )HGHUDO &RPPXQLFDWLRQV &RPPLVVLRQ WR WKH 7HFKQRORJLFDO
$GYLVRU\ &RXQFLO

7KH )&& KDV UHTXHVWHG WKDW WKH 7HFKQRORJLFDO $GYLVRU\ &RXQFLO FRPPHQFH ZRUN LQ WKH
IROORZLQJ ILYH VXEMHFW DUHDVã



å
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5(48(67ã 3OHDVH DVVHVV DQG UHSRUW WR WKH &RPPLVVLRQ WKH FXUUHQW VWDWH RI WKH DUW IRU VRIWZDUH
GHILQHG UDGLRVñ FRJQLWLYH UDGLRVñ DQG VLPLODU GHYLFHV DQGñ WR WKH H[WHQW SRVVLEOHñ SUHGLFW IXWXUH
GHYHORSPHQWV IRU WKHVH WHFKQRORJLHVï 3OHDVH DOVR VXJJHVW ZD\V WKDW WKH DYDLODELOLW\ RI VXFK
GHYLFHV PLJKW DIIHFW WKH )&&©V WUDGLWLRQDO DSSURDFKHV WR VSHFWUXP PDQDJHPHQWñ DV ZHOO DV ZD\V
WKH DJHQF\ FRXOG IDFLOLWDWH H[SHULPHQWDWLRQ DQG FRPPHUFLDO GHSOR\PHQW RI VXFK GHYLFHVï

%$&.*5281'ã +LVWRULFDOO\ñ LQ WKH 8ï6ï WKH UDQJH RI XVDEOH IUHTXHQFLHV IRU FRPPXQLFDWLRQV
EHWZHHQ êí 0+] DQG êíí *+] KDV EHHQ GLYLGHG EHWZHHQ IHGHUDO JRYHUQPHQW H[FOXVLYH XVH
õìïéëøôñ QRQðIHGHUDO H[FOXVLYH XVH õèïèëøô DQG VKDUHG XVH õäêïìøôï 2I WKH PRVW KHDYLO\ XVHG
IUHTXHQFLHV EHWZHHQ êí 0+] DQG ê *+]ñ ìéø DUH IHGHUDO JRYHUQPHQW H[FOXVLYHñ êíø DUH QRQð
IHGHUDO H[FOXVLYH DQG èêø DUH VKDUHGï :LWKLQ WKLV RYHUDOO VWUXFWXUHñ EORFNV RI UDGLR IUHTXHQFLHV
KDYH DOVR EHHQ GHVLJQDWHG õDOORFDWHGô ERWK GRPHVWLFDOO\ DQG LQWHUQDWLRQDOO\ IRU WKH SURYLVLRQ RI
VSHFLILF VHUYLFHV VXFK DV IL[HGñ PRELOHñ EURDGFDVWñ VDWHOOLWHñ PDULWLPH PRELOHñ HW DOï 7KH
&RPPLVVLRQñ ZKLOH DGRSWLQJ PRUH IOH[LEOH VSHFWUXP XVH DOORFDWLRQVñ KDV DOVR LGHQWLILHG XQLTXH
IUHTXHQF\ UDQJHV IRU VSHFLILF W\SHV RI VHUYLFHV DQG KDV HVWDEOLVKHG WHFKQLFDO SDUDPHWHUV DQG RWKHU
UXOHV WR JRYHUQ RSHUDWLRQV RQ GHVLJQDWHG IUHTXHQFLHVï 0DQXIDFWXUHUV DQG VHUYLFH SURYLGHUVñ LQ
WXUQñ GHYHORSHG SURGXFWV DQG V\VWHPV WKDW FRQIRUPHG WR WKRVH UHTXLUHPHQWVï

$W WKH &RPPLVVLRQöV UHFHQW (Q %DQF 6SHFWUXP 0DQDJHPHQW +HDULQJ RQ $SULO çñ ìäääñ VHYHUDO
SDQHOLVWV VXJJHVWHG WKDW WKH &RPPLVVLRQöV FXUUHQW DSSURDFK WR VSHFWUXP PDQDJHPHQW PD\
SUHYHQW VSHFWUXP IURP EHLQJ XVHG LQ WKH PRVW HIILFLHQW PDQQHUï 1HZ GHYHORSPHQWV WKDW ZHUH
LGHQWLILHG E\ SDQHOLVWV LQFOXGHG VRIWZDUH GHILQHG UDGLRVñ FRJQLWLYH UDGLRVñ QH[WðJHQHUDWLRQ
XQOLFHQVHG GHYLFHVñ DQG XOWUD ZLGHðEDQG ZLUHOHVV WHFKQRORJLHVï 6HYHUDO SDQHOLVWV DOVR VXJJHVWHG
WKDW UDGLFDO UHWKLQNLQJ DQG FKDQJHV WR FXUUHQW VSHFWUXP PDQDJHPHQW SROLFHV DUH HVVHQWLDO LI WKH
$PHULFDQ SXEOLF LV WR EHQHILW IURP WKH WHFKQRORJLHV WKDW DUH EHLQJ GHYHORSHG LQ WKLV FRXQWU\ DQG
LI WKH 8QLWHG 6WDWHV LV WR FRQWLQXH WR EH D ZRUOG OHDGHU LQ FRPPXQLFDWLRQVï 7KHVH VXJJHVWLRQV
LQFOXGHG SURSRVDOV WKDW WKH &RPPLVVLRQ LQYHVWLJDWH PXFK PRUH GHFHQWUDOL]HG IRUPV RI VSHFWUXP
PDQDJHPHQW ZKHUH LQWHOOLJHQFH LQ WKH HQG XVHU GHYLFHV ZRXOG SOD\ D PXFK ODUJHU UROH LQ HQVXULQJ
HIILFLHQW XVH RI VSHFWUXPï

,,ï (/(&7520$*1(7,& 12,6(

5(48(67ã 3OHDVH DVVHVV DQG UHSRUW WR WKH &RPPLVVLRQ WKH FXUUHQW VWDWH RI NQRZOHGJH RQ
HOHFWURPDJQHWLF QRLVH OHYHOV DQG WKH HIIHFWV RI VXFK QRLVH RQ WKH UHOLDELOLW\ RI H[LVWLQJ DQG IXWXUH
FRPPXQLFDWLRQV V\VWHPVñ DQG UHFRPPHQG ZKHWKHU WKH )&& VKRXOG SD\ FORVHU DWWHQWLRQ WR
HOHFWURPDJQHWLF QRLVH LVVXHVï ,I HOHFWURPDJQHWLF QRLVH LV D VLJQLILFDQW FRQFHUQñ SOHDVH VXJJHVW
WHFKQLFDO DSSURDFKHV IRU REWDLQLQJ VXIILFLHQW LQIRUPDWLRQ RQ WKH VXEMHFWï

%$&.*5281'ã (OHFWURPDJQHWLF QRLVH DQG LQWHUIHUHQFH OLPLW WKH SHUIRUPDQFH RI DOO
FRPPXQLFDWLRQV V\VWHPVï 7KH H[WHUQDO HOHFWURPDJQHWLF QRLVH HQYLURQPHQW LV FRPSRVHG RI ERWK
QDWXUDO QRLVH VRXUFHV õLQFOXGLQJ H[WUDWHUUHVWULDOñ LïHïñ JDODFWLF DQG VRODUñ DV ZHOO DV DWPRVSKHULF



ä

VRXUFHVô DQG PDQðPDGH VRXUFHVïì 7ZR PDMRU VRXUFHV RI PDQðPDGH QRLVH DUH HOHFWULF SRZHU
WUDQVPLVVLRQ DQG GLVWULEXWLRQ OLQHVñ DQG DXWRPRELOH LJQLWLRQ V\VWHPVâ RWKHU PDQðPDGH VRXUFHV
LQFOXGH URWDWLQJ HOHFWULFDO PDFKLQHU\ñ VZLWFKLQJ GHYLFHVñ DSSOLDQFHVñ OLJKW GLPPHUVñ DUF JHQHUDWLQJ
GHYLFHVïë ,Q DGGLWLRQñ UDGLR V\VWHPV FDQ HPLW KDUPRQLFV DQG RWKHU VSXULRXV HPLVVLRQV WKDW FDQ
FDXVH LQWHUIHUHQFH WR RWKHU FRPPXQLFDWLRQV V\VWHPVï

7KH 8ï6ï FLYLOLDQ JRYHUQPHQW KDV QRW V\VWHPDWLFDOO\ DVVHVVHG HOHFWURPDJQHWLF QRLVH OHYHOV VLQFH D
OLPLWHG VWXG\ RYHU ëí \HDUV DJRïê 'XULQJ WKLV LQWHULPñ WKH FRPPHUFLDOO\ YLDEOH UDQJH RI UDGLR
IUHTXHQF\ GHYLFHV KDV VLJQLILFDQWO\ H[SDQGHGïé 2XU XQGHUVWDQGLQJ RI QRLVH OHYHOV LQ WKHVH QHZO\
XWLOL]HG EDQGV LV LQFRPSOHWHï $GGLQJ WR WKH XQFHUWDLQW\ LV WKH H[LVWHQFH RI RQO\ OLPLWHG DFDGHPLF
RU HPSLULFDO VWXGLHV HOVHZKHUH RQ WKH VWDWH RI WKH QRLVH IORRUïè $ UHFHQW &DQDGLDQ VWXG\ VXJJHVWV
UHODWLYH VWDELOLW\ LQ WKH QRLVH IORRU RYHU WKH SDVW ëí \HDUVñç D IDFW ZKLFKñ LI WUXHñ PD\ EH
DWWULEXWDEOH WR D VLJQLILFDQW GHFUHDVH LQ QRLVH FRQWULEXWLRQV IURP SRZHU OLQHV DQG DXWRPRELOHV
RYHU WKLV SHULRGï $QHFGRWDO HYLGHQFHñ KRZHYHUñ VXJJHVWV D ULVLQJ OHYHO RI UDGLR IUHTXHQF\ QRLVHñ
SHUKDSV DWWULEXWDEOH WR WKH SUROLIHUDWLRQ RI FRQVXPHU GHYLFHVï

7KH UHJXODWRU\ OLPLWDWLRQV WKH &RPPLVVLRQ SODFHV RQ LQWHQWLRQDO DQG XQLQWHQWLRQDO HPLVVLRQV DUH
SUHPLVHG RQ ORQJðVWDQGLQJ DVVXPSWLRQV DERXW WKH UHODWLYH DPELHQW HQYLURQPHQWDO QRLVHï *LYHQ
WKH GDWHG QDWXUH RI WKH &RPPLVVLRQöV NQRZOHGJH XQGHUO\LQJ WKRVH DVVXPSWLRQVñ DV QHZ DQG

ì 6PLWKñ $OEHUW $ïñ 5DGLR )UHTXHQF\ 3ULQFLSOHV DQG $SSOLFDWLRQVã 7KH *HQHUDWLRQñ 3URSDJDWLRQñ
DQG 5HFHSWLRQ RI 6LJQDOV DQG 1RLVH õ,((( ìääåô &KDSWHU è DW ìììñ ìëèñ ìëæï

ë ,G DW ìêíï

ê $ï'ï 6SDXOGLQJ DQG 5ï7ï 'LVQH\ñ û0DQð0DGH 5DGLR 1RLVHñ 3DUW ìñ (VWLPDWHV IRU %XVLQHVVñ
5HVLGHQWLDO DQG 5XUDO $UHDVñû 8ï6ï 'HSWï RI &RPPHUFHñ 2IILFH RI 7HOHFRPPXQLFDWLRQVñ ,QVWLWXWH IRU
7HOHFRPPXQLFDWLRQV 6FLHQFHVñ 27 5HSRUW æéðêåñ -XQH ìäæéï 6HH DOVR (ï1ï 6NRPDOñ0DQð0DGH
5DGLR 1RLVHñ 9DQ 1RVWUDQG 5HLQKROG &Rïñ 1HZ <RUNñ ìäæåï

é 5DWKHU WKDQ XVLQJ SULPDULO\ WKH êí 0+] WR ê *+] EDQGVñ FRPPXQLFDWLRQV GHYLFHV QRZ XWLOL]H
VSHFWUXP XS WR DQG LQFOXGLQJ WKH R[\JHQ DEVRUSWLRQ EDQGV DW æí *+]ï

è 6HH 6PLWKñ RSïFLWHï QRWH ëâ û/RQJðWHUP VXUYH\ RI WKH EDFNJURXQG HOHFWURPDJQHWLF
HQYLURQPHQW LQ 6ZLW]HUODQGû E\ %DXPDQñ -ïñ %HKUPDQñ DQG *DUEHï+ï õ%HUQñ )HGHUDO 2IILFH RI WKH
(QYLURQPHQWãìääìôâ DQG û*36 5LVN $VVHVVPHQW 6WXG\â )LQDO 5HSRUWû
$SSOLHG 3K\VLFV /DERUDWRU\ñ 7KH -RKQV +RSNLQV 8QLYHUVLW\ã -DQXDU\ ìäää õ5HSRUW 96ðääðííæôï

ç :ï5ï /DXGHUñ -ï0ï %HUWUDQGñ DQG 3ï5ï %RXOLDQHñ û$Q 8SGDWH RI &&,5 %XVLQHVV DQG
5HVLGHQWLDO 1RLVH /HYHOVñû ìääé ,((( ,QWHUQDWLRQDO 6\PSRVLXP RQ (OHFWURPDJQHWLF &RPSDWLELOLW\
5HFRUGñ &KLFDJRñ $XJï ëëðëçñ ìääéï



ìí

LQQRYDWLYH UDGLR FRPPXQLFDWLRQV GHYLFHV HPHUJH LW LV EHFRPLQJ LQFUHDVLQJO\ LPSRUWDQW WKDW WKH
&RPPLVVLRQ EDVH LWV GHFLVLRQV RQ D UHOLDEOH DVVHVVPHQW RI WKH QRLVH IORRU ZLWKLQ WKH 8QLWHG 6WDWHV
DQG LWV WHUULWRULHVï ,Q H[DPLQLQJ WHFKQLFDO OLPLWDWLRQVñ WKH &RPPLVVLRQ PXVW GHWHUPLQH ZKHWKHU
FHUWDLQ UHVWULFWLYH OLPLWDWLRQV VKRXOG EH UHOD[HG EHFDXVH WKH LQFUHPHQWDO QRLVH FRQWULEXWLRQ LV
LQVXIILFLHQW WR MXVWLI\ WKH HFRQRPLF DQG LQQRYDWLRQ EXUGHQV DVVRFLDWHG ZLWK WKH UHVWULFWLRQVñ RU
ZKHWKHU FHUWDLQ OLPLWDWLRQV VKRXOG EH FRQWLQXHG RU HYHQ LQFUHDVHG EHFDXVH WKH LQFUHPHQWDO QRLVH
LQFUHDVH FRXOG LPSDLU WKH HIILFDF\ RI H[LVWLQJ V\VWHPVï

$V ZH KHDG LQWR WKH QH[W PLOOHQQLXP DQG DV WKH &RPPLVVLRQ JUDSSOHV ZLWK QHZ DQG LQQRYDWLYH
FRPPXQLFDWLRQV WHFKQRORJLHVñ LW LV HVVHQWLDO WKDW WKH &RPPLVVLRQ EHWWHU XQGHUVWDQG WKH VWDWH RI
WKH FXUUHQW QRLVH IORRUñ WKH GLUHFWLRQ HOHFWURPDJQHWLF QRLVH LV KHDGHG LQ WKH RYHUDOO HQYLURQPHQWñ
DQG WKH LPSDFW RI UDGLR HPLVVLRQV RQ WKH HIILFDF\ RI WHOHFRPPXQLFDWLRQV V\VWHPVï

,,,ï $&&(66 72 7(/(&20081,&$7,216 %< 3(56216 :,7+ ',6$%,/,7,(6

5(48(67ã 3OHDVH HYDOXDWH WKH FXUUHQW WHFKQLFDO WUHQGV LQ WHOHFRPPXQLFDWLRQV VHUYLFHV DQG
UHSRUW WR WKH &RPPLVVLRQ DQ\ FKDQJHV WKDW PLJKW GHFUHDVHñ UDWKHU WKDQ LQFUHDVHñ WKH DFFHVVLELOLW\
RI WHOHFRPPXQLFDWLRQV VHUYLFHV E\ SHUVRQV ZLWK GLVDELOLWLHVï 3OHDVH DOVR UHFRPPHQG KRZ WKH
)&& PLJKW EHVW FRPPXQLFDWH WR GHVLJQHUV RI HPHUJLQJ WHOHFRPPXQLFDWLRQV QHWZRUN
DUFKLWHFWXUHVñ WKH UHTXLUHPHQWV IRU DFFHVVLELOLW\ï

%$&.*5281'ã 7HOHFRPPXQLFDWLRQV QHWZRUNV LQ WKH 8QLWHG 6WDWHV DUH JRLQJ WKURXJK PDMRU
WHFKQRORJLFDO FKDQJHVï 7KHVH FKDQJHV LQFOXGH VKLIWV IURP DQDORJ WR GLJLWDO WUDQVPLVVLRQñ IURP
FLUFXLW VZLWFKLQJ WR SDFNHW VZLWFKLQJñ IURP QDUURZEDQG WR EURDGEDQGñ IURP LQWHOOLJHQFH DQG
FRQWURO ZLWKLQ WKH QHWZRUN WR PRUH LQWHOOLJHQFH DQG FRQWURO LQ SRZHUIXO SURFHVVRUV DW WKH HGJH RI
WKH QHWZRUNñ DQG IURP ZLUHG WR ZLUHOHVV FRPPXQLFDWLRQV LQ PDQ\ DSSOLFDWLRQVï

$V REVHUYHUV KDYH SRLQWHG RXWñ WKHVH GHYHORSPHQWV KROG RXW WKH SURPLVH RI VLJQLILFDQWO\
LQFUHDVLQJ WKH DELOLW\ RI SHRSOH ZLWK GLVDELOLWLHV WR DFFHVV DQG XVH LQIRUPDWLRQ PRUH UHDGLO\ DQG WR
LQWHUDFW PRUH ZLGHO\ ZLWK DOO PHPEHUV RI VRFLHW\ï 3URSHUO\ DSSOLHGñ WKH WHFKQRORJ\ FDQ PDNH
WKHLU GLVDELOLWLHV LQYLVLEOH RU LUUHOHYDQW DQG WKHUHE\ DOORZ WKHP WR PRUH IXOO\ SDUWLFLSDWH LQñ DQG
FRQWULEXWH WKHLU WDOHQWV WRñ WKH FRPPXQLW\ DW ODUJHï 2Q WKH RWKHU KDQGñ WKHVH WHFKQRORJLFDO
GHYHORSPHQWV FDQ SUHYHQW SHUVRQV ZLWK FHUWDLQ GLVDELOLWLHV IURP JDLQLQJ DFFHVV WR QHHGHG
LQIRUPDWLRQñ IURP XVLQJ WKH LQIRUPDWLRQñ DQG IURP FRPPXQLFDWLQJ PRUH UHDGLO\ï $ NH\ SURYLVLRQ
RI ìääç $FW LV 6HFWLRQ ëèèñ ZKLFK DGGUHVVHV WKH QHHGV RI WKH èé PLOOLRQ $PHULFDQV ZLWK
GLVDELOLWLHV E\ UHTXLULQJ WHOHFRPPXQLFDWLRQV VHUYLFH SURYLGHUV WR HQVXUH WKDW VHUYLFH LV DFFHVVLEOH
WR DQG XVDEOH E\ LQGLYLGXDOV ZLWK GLVDELOLWLHVñ LI UHDGLO\ DFKLHYDEOHï



ìì
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5(48(67ã 3OHDVH DVVHVV DQG UHSRUW WR WKH &RPPLVVLRQñ IURP D WHFKQLFDOîHFRQRPLF SHUVSHFWLYHñ
WHOHFRPPXQLFDWLRQV FRPPRQ FDUULHU QHWZRUN LQWHUFRQQHFWLRQ VFHQDULRV WKDW DUH OLNHO\ WR
GHYHORSï 'HVFULSWLRQV RI WKHVH VFHQDULRV VKRXOG LQFOXGH WKH WHFKQLFDO DVSHFWV RI FURVV QHWZRUN
õLïHïñ HQGðWRðHQGô LQWHUFRQQHFWLRQñ TXDOLW\ RI VHUYLFHñ QHWZRUN PDQDJHPHQWñ UHOLDELOLW\ñ DQG
RSHUDWLRQV LVVXHVñ DV ZHOO DV WKH GHSOR\PHQW RI QHZ WHFKQRORJLHV VXFK DV GHQVH ZDYH GLYLVLRQ
PXOWLSOH[LQJ DQG KLJK VSHHG SDFNHWîFHOO VZLWFKLQJï

%$&.*5281'ã 2QH NH\ WR WKH H[SORVLYH JURZWK RI WKH ,QWHUQHW KDV EHHQ ZLGHVSUHDG
LQWHUFRQQHFWLRQ WKURXJK RSHQ LQWHUIDFHVï $ FHQWUDO SDUW RI WKH 7HOHFRPPXQLFDWLRQV $FW RI ìääç
ZDV GLUHFWHG WR FUHDWLQJ FRPSHWLWLRQ WR LQFXPEHQW ORFDO H[FKDQJH FDUULHUV õû,/(&Vûô E\
UHTXLULQJ QHWZRUN LQWHUFRQQHFWLRQ DQG QHWZRUN LQWHURSHUDELOLW\ï ,Q SDUWLFXODUñ 6HFWLRQ ëèìõDô RI
WKH $FW UHTXLUHV DOO FRPPRQ FDUULHUV WR LQWHUFRQQHFW DQG 6HFWLRQ ëèìõFô LPSRVHV DGGLWLRQDO
LQWHUFRQQHFWLRQ REOLJDWLRQV RQ ,/(&Vñ LQFOXGLQJ WKH UHTXLUHPHQW WKDW ,/(&V LQWHUFRQQHFW ZLWK
RWKHU FDUULHUV DW DQ\ WHFKQLFDOO\ IHDVLEOH SRLQWï 6HFWLRQ ëèç RI WKH $FW FKDUJHV WKH &RPPLVVLRQ
ZLWK WKH UHVSRQVLELOLW\ RI WDNLQJ DSSURSULDWH VWHSVñ RQ D FRQWLQXLQJ EDVLVñ WR HQVXUH WKDW
DSSURSULDWH SODQQLQJ ZLOO RFFXU LQ RUGHU WR DFKLHYH LQWHURSHUDELOLW\ DPRQJ GLIIHUHQW QHWZRUNVï

7RGD\ñ WKH &RPPLVVLRQ DGGUHVVHV WKH LQWHUFRQQHFWLRQ RI FLUFXLW VZLWFKHG YRLFH QHWZRUNV RI
,/(&V ZLWK RWKHU ORFDO H[FKDQJH FDUULHUV DQG LQWHUH[FKDQJH FDUULHUV WKURXJK GHWDLOHG UHJXODWLRQVñ
DQG WKH &RPPLVVLRQ UHJXODWHV WKH LQWHUFRQQHFWLRQ RI SRLQWðWRðSRLQW SULYDWH OLQHV DPRQJ ,/(&V
DQG RWKHU FDUULHUV LQ D VLPLODU PDQQHUï ,Q FRQWUDVWñ WKH &RPPLVVLRQ KDV FKRVHQ QRW WR LPSRVH
LGHQWLFDO UHJXODWLRQV FRQFHUQLQJ WKH LQWHUFRQQHFWLRQ RI ,QWHUQHW SURWRFRO QHWZRUNVñ DQG WKH
&RPPLVVLRQ KDV QRW \HW EHHQ FDOOHG XSRQ WR LPSRVH WHFKQLFDO UHJXODWLRQV WKDW DUH XQLTXHO\
GLUHFWHG WR WKH LVVXHV WKDW DUH DVVRFLDWHG ZLWK RSWLFDO LQWHUFRQQHFWLRQï

7KH H[SORGLQJ GHPDQG IRU EDQGZLGWKñ WRJHWKHU ZLWK UDSLG DGYDQFHV LQ RSWLFDO DQG RWKHU
WHOHFRPPXQLFDWLRQV WHFKQRORJLHVñ LPSO\ WKDW WKH WHFKQLFDO LQWHUFRQQHFWLRQ LVVXHV RI WRPRUURZ
PD\ EH YHU\ GLIIHUHQW IURP WKRVH WKDW WKH &RPPLVVLRQ KDV DGGUHVVHG LQ WKH SDVWï ,Q WKH IXWXUHñ
WKH &RPPLVVLRQ ZLOO EH FDOOHG XSRQ WR GHFLGH ZKHUH FRPSHWLWLYH PDUNHW IRUFHVñ UDWKHU WKDQ
UHJXODWLRQñ ZLOO PHHW WKH UHTXLUHPHQWV RI WKH $FWï ,I PDUNHW IRUFHV DUH QRW WKHQ VXIILFLHQW WR
DGGUHVV WKH $FWöV UHTXLUHPHQWV LQ RQH RU PRUH DUHDVñ WKH &RPPLVVLRQ ZLOO WKHQ KDYH WR GHWHUPLQH
KRZ EHVW WR DGGUHVV WKDW LVVXHï

9ï 1(7:25. $&&(66

5(48(67ã 3OHDVH DVVHVV DQG UHSRUW WR WKH &RPPLVVLRQ WKH WHFKQLFDO YLDELOLW\ DQG OLNHO\ WLPH
IUDPHV IRU WKH IXWXUH DYDLODELOLW\ RI EURDGEDQG DFFHVV WHFKQRORJLHV WR VPDOO EXVLQHVVHV DQG
UHVLGHQFHVñ ERWK LQ UXUDO DV ZHOO DV XUEDQîVXEXUEDQ DUHDVï 3OHDVH LQFOXGH DVVHVVPHQWV RI GLJLWDO
VXEVFULEHU OLQHV XVLQJ WZLVWHG SDLU FRSSHU ORRSVñ FDEOH PRGHP WHFKQRORJ\ñ RSWLFDO ILEHU WR WKH
FXVWRPHUñ EURDGEDQG WHUUHVWULDO ZLUHOHVVñ VDWHOOLWHñ GLJLWDO SRZHU OLQHñ DQG RWKHU EURDGEDQG DFFHVV



ìë

WHFKQRORJLHVï 3OHDVH DOVR LGHQWLI\ DQ\ LPSHGLPHQWV WKDW PD\ H[LVW WR WKH VXFFHVVIXO GHSOR\PHQW
RI HDFK RI WKHVH EURDGEDQG DFFHVV WHFKQRORJLHVï 3OHDVH DGGUHVV ERWK WKH SK\VLFDO WUDQVSRUW RI
LQIRUPDWLRQ EHWZHHQ WKH FXVWRPHU DQG DQ H[WHUQDO QHWZRUN DQG WKH ORJLFDO FRQWURO DQG VLJQDOLQJ
VWUXFWXUH õLQFOXGLQJ IXQFWLRQV UHODWHG WR FXVWRPHU VHUYLFH DQG QHWZRUN PDQDJHPHQWô DVVRFLDWHG
ZLWK WKRVH IXQFWLRQVï

%$&.*5281'ã 6HFWLRQ æíç RI WKH ìääç 7HOHFRPPXQLFDWLRQV $FW õû$FWûô FKDUJHV WKH
&RPPLVVLRQ ZLWK GHWHUPLQLQJ WKH H[WHQW WR ZKLFK DGYDQFHG WHOHFRPPXQLFDWLRQV FDSDELOLWLHV DUH
DYDLODEOH WR DOO $PHULFDQV DQGñ DV DSSURSULDWHñ ZLWK WDNLQJ SURðDFWLYH VWHSV WR HQVXUH GHSOR\PHQW
RI DGYDQFHG WHOHFRPPXQLFDWLRQV FDSDELOLWLHV WKURXJKRXW WKH 8QLWHG 6WDWHVï 2Q -DQXDU\ ëäñ
ìäääñ WKH &RPPLVVLRQ VXEPLWWHG LWV ILUVW UHSRUW RQ WKLV VXEMHFW WR &RQJUHVVï 7KH UHSRUW
FRQFOXGHG WKDW FRPSHWLWLYH PDUNHW IRUFHV ZHUH ZRUNLQJ TXLWH ZHOO IRU PHGLXP WR ODUJH EXVLQHVV
PDUNHWVñ SDUWLFXODUO\ LQ ODUJH PHWURSROLWDQ DUHDVï 7KH UHSRUW IXUWKHU FRQFOXGHG WKDW WKHUH ZDV
HYLGHQFH WKDW WKH GHSOR\PHQW RI DGYDQFHG WHOHFRPPXQLFDWLRQV FDSDELOLWLHV WR VPDOO EXVLQHVVHVñ
UHVLGHQWLDO $PHULFDQVñ DQG UXUDO $PHULFD ZDV EHJLQQLQJñ EXW WKDW WKH GHSOR\PHQW RI DGYDQFHG
VHUYLFHV WR WKRVH FXVWRPHUV ZRXOG QHHG FDUHIXO PRQLWRULQJ WR GHWHUPLQH ZKHWKHU DFWLRQ E\ WKH
&RPPLVVLRQ VKRXOG EH WDNHQ LQ WKH IXWXUHï

7R HQDEOH WKH &RPPLVVLRQ WR DVVHVV PRUH DFFXUDWHO\ KRZ LW VKRXOG SULRULWL]H UHVRXUFHV WR
DFKLHYH EURDGEDQG DFFHVV WR DOO $PHULFDQVñ WKH &RPPLVVLRQ QHHGV D WKRURXJK DQG DFFXUDWH
DVVHVVPHQW RI DOO QHZ DFFHVV WHFKQRORJLHVñ SDUWLFXODUO\ ZLWK UHVSHFW WR WKRVH DFFHVV WHFKQRORJLHV
WKDW SURPLVH ûEUHDNðWKURXJKû SHUIRUPDQFHï

7R SODFH WKLV LVVXH LQ SHUVSHFWLYHñ ZKHQ WKH $FW ZDV GUDIWHG LQ WKH PLGðìääíöVñ FRQWHPSRUDU\
VSHFXODWLRQ VXJJHVWHG WKDW YLGHR RQ GHPDQG IURP WHOHSKRQH FRPSDQLHV DQG FDEOH WHOHSKRQ\ IURP
FDEOH FRPSDQLHV ZRXOG OHDG WR UDSLG ORFDO FRPSHWLWLRQ LQ ERWK QDUURZEDQG DQG EURDGEDQG
VHUYLFHVï $W WKH VDPH WLPHñ KRZHYHUñ OLWWOH DSSDUHQW HIIRUW ZDV GHYRWHG WR DQDO\]LQJ WKH HIIHFW RI
WKH ,QWHUQHW RQ WKH SURYLVLRQ RIñ DQG GHPDQG IRUñ QDUURZEDQG DQG EURDGEDQG DFFHVV VHUYLFHVï

7RGD\ñ WKH 8QLWHG 6WDWHV LV IDFHG ZLWK D GUDPDWLF UDQJH RI QHZ WHFKQRORJLHV õLQFOXGLQJ ,QWHUQHW
EDVHG WHFKQRORJLHVô WKDW KDYH WKH SRWHQWLDO WR SURYLGH ERWK EURDGEDQG DQG QDUURZEDQG DFFHVVï
8QGHUVWDQGLQJ WKHVH WHFKQRORJLHV ðð DQG ZKDW WKH )&& FDQ GR WR HQDEOH YLDEOH DFFHVV
WHFKQRORJLHV WR WKULYH ðð LV HVVHQWLDO WR HQDEOLQJ WKH &RPPLVVLRQ WR DGGUHVV LWV VWDWXWRU\ PDQGDWH
VXFFHVVIXOO\ï

1RWH WKDW LQ )&& ääðèñ WKH 5HSRUW WR &RQJUHVV RQ $GYDQFHG 7HOHFRPPXQLFDWLRQV &DSDELOLWLHVñ
WKDW WKH &RPPLVVLRQ REVHUYHG WKDW WKH UHFRUGñ ZKLOH VSDUVHñ VXJJHVWV WKDW PXOWLSOH PHWKRGV RI
LQFUHDVLQJ EDQGZLGWK DUH RU VRRQ ZLOO EH PDGH DYDLODEOH WR D EURDG UDQJH RI FXVWRPHUVï 2Q WKDW
EDVLVñ WKH &RPPLVVLRQ VHHV QR UHDVRQ WR WDNH DFWLRQ DW WKLV WLPH RQ WKH LVVXH RI ZULWLQJ
UHJXODWLRQV UHODWHG WR LQWHUFRQQHFWLRQ DPRQJ EURDGEDQG DFFHVV V\VWHPV RIIHUHG E\ FDEOH
RSHUDWRUV DQG ,QWHUQHW VHUYLFH SURYLGHUV QRU DPRQJ ,QWHUQHW VHUYLFH SURYLGHUVï
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æï 6XPPDU\ RI 5RXQGWDEOH 'LVFXVVLRQ RI ,VVXHV

)ROORZLQJ WKH SUHVHQWDWLRQ RI WKH )&& UHTXHVWVñ PHPEHUV RI WKH 7$& URXQGWDEOH GLVFXVVHG HDFK
LVVXHï 5HVXOWV RI WKDW GLVFXVVLRQ DUH GLVWLOOHG DQG RUJDQL]HG KHUH WR VHUYH DV D EDVLV IRU IXWXUH
ZRUNï ,W LV WKH LQWHQWLRQ RI WKH VXPPDULHV WR UHIOHFW WKH LQGLYLGXDO YLHZV RI WKH YDULRXV 7$&
PHPEHUVñ UDWKHU WKDQ UHSUHVHQW D FRQVHQVXV SHU VHï

æïì 6SHFWUXP 0DQDJHPHQW

&XUUHQW UHJXODWLRQ RI WKH HOHFWURPDJQHWLF VSHFWUXPñ ZKLFK DVVXPHV D IXQGDPHQWDO VFDUFLW\ RI WKLV
UHVRXUFHñ LV LPSOHPHQWHG E\ DVVLJQLQJ VSHFLILF SRUWLRQV RI WKH VSHFWUXP WR D VSHFLILF XVHï 7$&
VKRXOG H[SORUH WKRVH QHZ WHFKQRORJLHV ZKLFK PLJKW DOORZ WKH )&& WR XSGDWH WKLV UHJXODWRU\
PRGHO VR DV WR SURPRWH PRUH HIILFLHQW XVDJHï ,Q SDUWLFXODUñ WKHUH LV DQHFGRWDO HYLGHQFH WKDW DW DQ\
JLYHQ WLPH DQG SODFH W\SLFDOO\ RQO\ D VPDOO SRUWLRQ RI WKH UDGLR VSHFWUXP LV LQ DFWLYH XVHñ DQG IRU
WKRVH FKDQQHOV WKDW DUH LQ XVHñ RQO\ D IHZ DUH OLPLWHG E\ WKH EDFNJURXQG QRLVH OHYHOï ,Q SULQFLSDOñ
WKHUHIRUHñ LW VKRXOG EH WHFKQRORJLFDOO\ SRVVLEOH WR PDNH JUHDWHU XVH RI WKH VSHFWUXP E\ H[SORLWLQJ
WKHVH SUHVXPDEO\ XQPLQHG GLPHQVLRQVï

1HZ WHFKQRORJLHV KDYH EHHQ SURSRVHG WR FDSLWDOL]H RQ WKHVH REVHUYDWLRQVï ,QWHOOLJHQW VRIWZDUHð
GHILQHG DQG FRQWUROOHG UDGLRV õHïJïñ FRJQLWLYH UDGLRVô UHSRUWHGO\ FDQ G\QDPLFDOO\ VHHN RXW DQG
LQRIIHQVLYHO\ XVH RWKHUZLVH XQRFFXSLHG SLHFHV RI VSHFWUXPï 8OWUDZLGHEDQG UDGLRV DGG QHZ
FKDQQHOV ZLWK YHU\ EURDGO\ VSUHDG VLJQDOVï 8OWUDZLGHEDQG WKXV QRW RQO\ UHFODLPV RWKHUZLVH
XQXVHG VSHFWUXP EXWñ E\ VOLJKWO\ UDLVLQJ WKH EDFNJURXQG QRLVH OHYHOñ UHXVHV VSHFWUXP LQ DFWLYH
XVH E\ RWKHUVï 7KH )&& UHTXHVW IRU LQIRUPDWLRQ RQ WKH VWDWXV DQG LPSDFW RI EDFNJURXQG QRLVH
IURP ERWK LQWHQWLRQDO DQG XQLQWHQWLRQDO VRXUFHV ZLOO GLUHFWO\ LPSDFW WKH IXWXUH RI XOWUDZLGHEDQGï
6RPH RI WKH RWKHU SRLQWV PDGH E\ WKH 7$& URXQGWDEOH ZHUHã

x $ V\VWHPDWLF DVVHVVPHQW RI ZKDW LV NQRZQ DERXW WKH FXUUHQW EDFNJURXQG QRLVH OHYHO LV
UHTXLUHGñ WRJHWKHU ZLWK DQ DQDO\VLV RI WKH HIIHFW RI QRLVH OHYHO RQ GLIIHUHQW V\VWHPVï ,W ZLOO
SUREDEO\ EH QHFHVVDU\ WR UHFRPPHQG D PHDVXUHPHQW SURJUDPï

x 7KH UROHV RI UHJXODWLRQ DQG VWDQGDUGV QHHG WR EH UHYLVLWHGï 1HZ WHFKQRORJ\ LV UHPRYLQJ
PXFK RI WKH VFDUFLW\ ZKLFK PRWLYDWHG FXUUHQW UHJXODWLRQñ ZKLOH VWDQGDUGV IRU QHZ W\SHV
RI GLJLWDO UDGLRV DQG PRGXODWLRQ V\VWHPVñ LI QRW SURSHUO\ FRQILJXUHGñ FRXOG VHYHUHO\
LPSDFW RXU DELOLW\ WR PDNH PRUH HIILFLHQW XVH RI WKH VSHFWUXPï 7KHVH LVVXHV DUH QRW
FRQVWUDLQHG WR WKH 86$ EXW UHTXLUH JOREDO KDUPRQL]DWLRQï

x :H QHHG D FRPSOHWH LQYHQWRU\ RI DOO RI WKH WHFKQRORJLHV EH\RQG VLPSOH IUHTXHQF\ GLYLVLRQ
ZKLFK DOORZ VKDULQJ RI WKH VSHFWUXP EHWZHHQ YDULRXV VHUYLFHV DQG DSSOLFDWLRQVï )RU WKRVH
WHFKQLTXHV ZKLFK UHVXOW LQ LQFRPSDWLELOLWLHV ZLWK FXUUHQW RU RWKHU SURSRVHG XVHVñ
WHFKQRORJLFDO IL[HV VKRXOG EH FDWDORJXHGï ([SHULPHQWV VKRXOG EH SURSRVHG WR UHVROYH
DPELJXLWLHV DQG YDOLGDWH DVVXPSWLRQVï

x :KDW VHUYLFHV ZLOO EH HQDEOHG DQG ZKDW ZLOO EH WKH YDOXH RI WKH SXEOLF EHQHILW IURP
LQFUHDVLQJ WKH DYDLODEOH EDQGZLGWK"

x 7KHUH LV D EURDG UDQJH RI UHOLDELOLWLHVñ EORFNLQJ SUREDELOLWLHV DQG FRPPXQLFDWLRQV GURSRXW
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UDWHV UHTXLUHG IRU GLIIHUHQW DSSOLFDWLRQVï +RZ GR PHWULFV IRU WKHVH SDUDPHWHUV UHODWH WR
WKH YDULRXV SURWRFROV DQG HWLTXHWWHV WKDW PD\ EH SURSRVHG" +RZ GR ZH WDNH TXDOLW\ RI
VHUYLFH LQWR DFFRXQW" &DQ PLVVLRQ FULWLFDO DSSOLFDWLRQV HYHU VKDUH VSHFWUXP ZLWK OHVV
VHQVLWLYH XVHV"

x $OWKRXJK WKH LVRODWHG DSSOLFDWLRQ RI WHFKQRORJLHV VXFK DV XOWUDZLGHEDQG PD\ EH UHODWLYHO\
LQQRFXRXVñ WKH VFDOLQJ ODZV IRU KLJK XVDJH PXVW EH ZHOO XQGHUVWRRG EHIRUH ZLGHVSUHDG
XVH LV VDQFWLRQHGï 0DQDJHPHQW DOJRULWKPV DQG HWLTXHWWHV EDVHG RQ VFDOLQJ ODZV DQG
LQWHUIHUHQFH HIIHFWV ZLOO QHHG WR EH SURPXOJDWHGï ([SHULHQFH ZLWK UHVRXUFH VKDULQJ LQ WKH
,QWHUQHW ZLOO EH LQYDOXDEOHï

x :KHQ PXOWLSOH XVHUV VKDUH WKH VDPH EDQGñ WKH QRLVH IORRU IRU DOO XVHUV ULVHV DQG WKH FRVW
ZKLFK PLJKW ULJKWIXOO\ EH DWWULEXWDEOH WR RQH RI WKH XVHUV LVñ LQ HIIHFWñ WUDQVIHUUHG WR
DQRWKHUï ¦7KHUH LV QR IUHH OXQFK§ï )RU KHDYLO\ RFFXSLHG SRUWLRQV RI WKH VSHFWUXPñ LW LV VWLOO
TXHVWLRQDEOH LI D QHW ORQJ WHUP JDLQ LQ FDSDFLW\ ZLOO DFWXDOO\ EH DFKLHYHG LI VRPH RI WKH
QHZHU WHFKQRORJLHV DUH GHSOR\HG RQ D YHU\ ODUJH VFDOHï 6SHFWUDO VKDULQJ PD\ DOVR LPSLQJH
RQ WKH SURSHUW\ LQWHUHVWV RI VSHFWUXP REWDLQHG DW DXFWLRQï &DQ D UHVSRQVLEOH WUDQVLWLRQ
SODQ EH SURSRVHG"

x ,QWHOOLJHQW GHYLFHV VXFK DV FRJQLWLYH UDGLRV FRXOG EH SURJUDPPHG WR ORFDWH WKHPVHOYHV LQ
VSDFH DQG WLPHñ FRQVXOW GDWDEDVHVñ PHDVXUH WKH ORFDO HQYLURQPHQWñ DQG VHOHFW IURP PHQXV
RI SRZHU OHYHOV EDQGVKDSHV DQG FRGLQJ WHFKQLTXHV WR ILW WKH DYDLODEOH VSHFWUDO VSDFHï
&RPSOH[ PDQDJHPHQW VWUDWDJHPV FRXOG EH LPSOHPHQWHG VR DV WR KDUPRQL]H ZLWK RWKHU
XVHUV ZLWK RWKHU SULRULWLHV RU UHTXLULQJ GLIIHUHQW TXDOLWLHV RI VHUYLFHï 6LJQDOV FRXOG EH
GHVLJQHG VR WKH RULJLQ FRXOG EH ORFDWHG ñ LGHQWLILHG DQG EH KHOG DFFRXQWDEOHï :LWK WKH
VSHFXODWLRQ RI DOO RI WKLV IXQFWLRQDOLW\ñ 7$& PXVW JLYH WR WKH )&& WHFKQRORJLFDOO\
GHIHQVLEOH DVVHVVPHQWV RI IHDVLELOLW\ñ WLPHVFDOHñ FRPSOH[LW\ DQG IXWXUHSURRIQHVV VR WKDW
QHZ UHJXODWRU\ FRQFHSWV ZLOO EH VRXQGO\ EDVHGï

)LQDOO\ñ XQGHUVWDQGLQJ DQG PHDVXUHPHQW RI WKH QRLVH IORRU FRXOG OHDG WR D UHOD[DWLRQ RI 3DUW ìè
UHTXLUHPHQWV WR WKH EHQHILW RI LPSOHPHQWHUV RI FLUFXLWV RI DOO NLQGVï

æïë $FFHVV WR 7HOHFRPPXQLFDWLRQV E\ 3HUVRQV :LWK 'LVDELOLWLHV

$ SRVVLEOH DQG EHQHILFLDO RXWFRPH RI D 7$& DQDO\VLV RI WKLV SUREOHP ZRXOG D FRPSUHKHQVLYH VHW
RI ¦DZDUHQHVV SRLQWV§ DJDLQVW ZKLFK QHZ GHVLJQV FRXOG EH PHDVXUHGï 7KH REMHFWLYH ZRXOG EH WR
LQFHQW GHVLJQHUV RI QHZ HTXLSPHQW WR FRQVLGHU DW WKH FRQFHSWLRQ VWDJH KRZ DOO SURGXFWV ZRXOG
EH XVHG E\ SHUVRQV RSHUDWLQJ XQGHU FRQVWUDLQHG FRQGLWLRQVï 7KLV ZRXOG QRW RQO\ PLQLPL]H WKH
QHHG IRU õDQG FRVW RI ô DQFLOODU\ DVVLVWLYH DSSDUDWXV E\ SHUVRQV ZLWK GLVDELOLWLHVñ EXW PDNH WKH
SURGXFWV PRUH YDOXDEOH WR WKH JHQHUDO SRSXODWLRQï 7HOHYLVLRQ FORVHG FDSWLRQV DUH DQ H[DPSOH RI
DQ DVVLVWLYH LQWURGXFHG WR FRPSHQVDWH IRU D GLVDELOLW\ EXW IRXQG WR EH PRUH JHQHUDOO\ XVHIXO E\
HYHU\RQHï
x 7KH &RPPLVVLRQ LV UHTXLUHG E\ VWDWXWH WR WDNH VSHFLDO DFWLRQ UHODWLYH WR SHRSOH ZLWK
GLVDELOLWLHVï %HFDXVH VRPH RI WKHVH LVVXHV UHODWH WR WKH GHVLJQ RI FXVWRPHU HTXLSPHQWñ DQG
EHFDXVH RI GLIIHUHQFHV LQ WKH VFRSH RI UHJXODWLRQ IRU GLIIHUHQW FRPPXQLFDWLRQV PRGDOLWLHVñ WKH
)&& ZLOO KDYH WR FDUHIXOO\ GHILQH WKH WHUPV RI UHIHUHQFH IRU WKLV ZRUNï

x 7KHUH LV WKH JHQHUDO IHHOLQJ WKDW DV ZH HYROYH WR D QHZ LQIUDVWUXFWXUHñ PDQ\ RI WKH GLIILFXOWLHV
RI DGDSWDWLRQ IRU WKH GLVDEOHG FDQ EH DYRLGHG LI WKH SUREOHP VSDFH LV FRUUHFWO\ DUWLFXODWHG LQ



ìè

DGYDQFH VR GHVLJQHUV ZLOO KDYH FOHDU REMHFWLYHVï
x 7KHUH DUH PDQ\ FDWHJRULHV RI SHRSOH UHTXLULQJ DVVLVWDQFH õHïJïñ YLVXDOñ KHDULQJñ HWFïô DQG
PDQ\ FLWL]HQV KDYH PXOWLSOH GLVDELOLWLHVï ,I ZH DGG WR WKLV UHTXLUHPHQW EHQHILWV WR WKH
QRQGLVDEOHGñ LW PDNHV JRRG HFRQRPLF VHQVH IRU GHVLJQHUV WR FRQVLGHU KRZ WKHLU SURGXFWV ZLOO
EH XVHG E\ DOO SHUVRQV ZKR PD\ EH RSHUDWLQJ XQGHU FRQVWUDLQHG FRQGLWLRQVï

x 7KHUH LV DQ RQJRLQJ FRQFHUQ WKDW DV QHZ WHFKQRORJ\ LV LQWURGXFHG WKH SUREOHPV RI WKH
GLVDEOHG ZLOO EH PDJQLILHGï $V DQ H[DPSOHñ FRRNLQJ UDQJH DGMXVWPHQWV XVLQJ SXVKEXWWRQV
FRXSOHG WR GLJLWDO UHDGEDFNV LQVWHDG RI WDFWLOH URWDU\ NQREV DUH XQXVDEOH E\ WKH EOLQGñ DQG
FRXOG EH WKH IRUHUXQQHU RI DOO DSSOLDQFH FRQWUROVï &RQYHUVHO\ñ WKH LQWURGXFWLRQ RI QHZ
WHFKQRORJ\ FRXOG EH WKH YHKLFOH IRU YDVWO\ HDVLQJ WKH SUREOHPV RI WKH GLVDEOHGï

x 7$& VKRXOG UHFRPPHQG ZKDW QHHGV WR EH DFFRPSOLVKHG DQG QRW KRZ WR GR LWï 7$& FRXOG
FRQVLGHU KRZ RQH PLJKW VWUXFWXUH õIRU SURGXFWV RU LQIUDVWUXFWXUH V\VWHPVô D ¦8VDJH E\ WKH
'LVDEOHG ,PSDFW 6WDWHPHQWï§

x $V $PHULFD©V SRSXODWLRQ DJHVñ LW LV OLNHO\ WKDW PRVW RI XV ZLOO EHFRPH FLWL]HQV ZLWK
GLVDELOLWLHVï

æïê 1HWZRUN ,QWHUFRQQHFWLRQ DQG $FFHVV

)DLUO\ LPSOHPHQWHG FRPSHWLWLRQ FDQ VROYH PRVW SUREOHPVñ EXW ZH KDYH IRXQG WKDW UXOHV DUH
UHTXLUHG WR HIILFLHQWO\ GHILQH LQWHUIDFHV EHWZHHQ HQWLWLHV LI WKH SOD\LQJ ILHOG LV WR EH PDGH
XQLYHUVDOO\ DFFHVVLEOHï 7KH SUREOHP RI GHILQLQJ LQWHUFRQQHFWLRQ SRLQWV DQG SURWRFROV LV
H[DFHUEDWHG E\ WKH SUROLIHUDWLRQ RI QHZ WHFKQRORJLHVñ QRQHTXLYDOHQW DUFKLWHFWXUHVñ DQG DQ HYHU
H[SDQGLQJ VHW RI VHUYLFH UHTXLUHPHQWVï 7$& VKRXOG SURYLGH JXLGDQFH WR WKH )&& RQ WKH HIILFDF\
RI õDQG VSHFLDO LVVXHV FUHDWHG E\ô QHZ WHFKQRORJ\ ZKLFK PD\ EH LQWURGXFHG ERWK LQ DFFHVV DQG
FRUH QHWZRUNV RI DOO W\SHV õZLUHOLQHñ ILEHUñ ZLUHOHVV VDWHOOLWHñ HWFïô
x 7KH ,QWHUQHW KDV UHSODFHG UHJXODWLRQ ZLWK FRPSHWLWLRQï ,W FUHDWHG LQWHURSHUDELOLW\ DQG
IRVWHUHG FRPSHWLWLRQ E\ GHILQLQJ D PLQLPDOLVW LQWHUIDFH DW WKH ORZHVW SRVVLEOH OHYHO IRU WKH
SXUSRVHï 7KLV LV D JRRG PRGHOñ EXW ZH VKRXOG UHFDOO KRZ WKLV VWUXFWXUH JUHZ IURP WKH
JUHHQKRXVH RI WKH $USDQHWï

x :H VKRXOG VWUXFWXUH UHVXOWV VR DV OLWWOH UHJXODWLRQ RI LQWHUFRQQHFWLRQV DV SRVVLEOH LV UHTXLUHGï
2QO\ LQWHUIDFHV WKDW DUH XQLYHUVDO LQ D VLPSOH ZD\ DQG UHODWLYHO\ DJQRVWLF WR WHFKQRORJLFDO
HYROXWLRQ DUH OLNHO\ WR EH YLDEOHï :H ZDQW WR HQDEOH FRPSHWLWLRQ DPRQJ WRWDOO\ GLIIHUHQW
NLQGV RI LQIUDVWUXFWXUHï

x $ JRRG PRGHO IRU LQWHUFRQQHFWLRQ UXOHV ZRXOG SUREDEO\ LQFOXGH WKH PLQLPXP OHYHO RI
VSHFLILFDWLRQ DW HDFK ORJLFDO OD\HU QHHGHG WR LQVXUH LQWHURSHUDELOLW\ï 6SHFLILFDWLRQVñ IRU
LQVWDQFHñ DW MXVW WKH SK\VLFDO OD\HU ZRXOG EH LQDGHTXDWH LI VHUYLFH JXDUDQWHHV UHTXLUHG
VLJQDOLQJ LQWHUFKDQJH DOVRï %\ WKH VDPH WRNHQñ LW VKRXOG EH SRVVLEOH WR LQWHUFRQQHFW V\VWHPV
ZLWKRXW H[SRVLQJ DOO WKH OD\HUVñ RU ZLWK VRPH XSSHU OD\HUV PLVVLQJï

x ,QWHUFRQQHFWLRQ VWDQGDUGV VKRXOG DOORZ IRU WKH FRPSDWLEOH LQVHUWLRQ RI XQLTXH SURSULHWDU\
HOHPHQWV VR WKDW WKH HQWLUH PDUNHW ZLOO QRW EHFRPH FRPPRGLWL]HGï 6WDQGDUGV ZKLFK SHUPLW
PXOWLSOH RSWLRQV WR DFKLHYH H[DFWO\ WKH VDPH UHVXOW VKRXOG EH DYRLGHG ï 5DWKHU WKDQ
SURPRWLQJ IUHHGRPñ DOWHUQDWH PRGHV XVXDOO\ KLQGHU SURJUHVV E\ DGGLQJ FRVW DQG FUHDWLQJ
FRQIXVLRQ

x :KHQ YRLFH ZDV WKH RQO\ VHUYLFHñ XQLYHUVDO VHUYLFH ZDV HDV\ WR XQGHUVWDQGï 9RLFH QRZ LV
MXVW D GDWD W\SHï :H QHHG WR H[SORUH WKH RSWLRQV IRU GHILQLQJ ZKDW ZH PHDQ E\ XQLYHUVDO
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DFFHVVï ,I JURXSV RI VHUYLFHV DUH EXQGOHG RU SURYLGHG E\ QRQUHJXODWHG WHFKQRORJLHVñ WKH
FURVVðVXEVLG\ VWUXFWXUH EXLOW LQWR FXUUHQW UHJXODWLRQV ZLOO QHHG UHYLVLWLQJï 7$& VKRXOG
FRQILQH LWV GHOLEHUDWLRQV WR WHFKQLFDO LVVXHVñ EXW WKHVH LVVXHV LQHYLWDEOH KDYH SROLF\
FRQVLGHUDWLRQV WKDW ZH QHHG WR EH DZDUH RIï

åï 3URFHGXUH IRU WHFKQLFDO ZRUN

0HPEHUV RI 7$& DUH LQYLWHG E\ WKH )&& DV LQGLYLGXDOV WR SDUWLFLSDWH DV YROXQWHHUVï 7KH\ PD\
QRW EH UHSUHVHQWHG E\ DOWHUQDWHV RQ WKH 7$&ñ KRZHYHUñ DQ\RQH PD\ DWWHQG WKH RSHQ PHHWLQJV DV
D PHPEHU RI WKH SXEOLFï

:RUN LWHPV DUH LQLWLDWHG E\ ZULWWHQ UHTXHVWV IURP WKH )&&ï 7$& PHPEHUV RU WKH SXEOLF PD\
VXJJHVW QHZ LWHPV IRU WKH &RPPLVVLRQ©V FRQVLGHUDWLRQï $IWHU LQLWLDO SUHVHQWDWLRQ DQG URXQGWDEOH
GLVFXVVLRQ DW D UHJXODU 7$& PHHWLQJñ IRFXV JURXSV DUH HVWDEOLVKHG ZLWK D GHVLJQDWHG ¦PRGHUDWRU§
WR FRQWLQXH ZRUN RQ RQH RU PRUH RI WKH UHTXHVWVï ,QGLYLGXDO 7$& PHPEHUV PD\ YROXQWHHU IRU
DQ\ IRFXV JURXSï (DFK IRFXV JURXS HVWDEOLVKHV D SXEOLFO\ YLHZDEOH ZHE VLWH VR ZRUN LQ SURJUHVV
FDQ EH SRVWHG E\ WKH PRGHUDWRUï $ ILUVW WDVN IRU HDFK PRGHUDWRU LV WR SURSRVH WKH ¦WHUPV RI
UHIHUHQFH§ IRU WKH JURXSï 7KH )&& ZLOO PRGLI\ WKH WHUPV RI UHIHUHQFH IRU WKH ZRUN WKDW ZLOO EH
SHUIRUPHGñ DV DSSURSULDWHï 7KDW GRFXPHQWñ DIWHU LWHUDWLRQ DQG DSSURYDO E\ WKH ')2ñ GHILQHV WKH
VFRSH RI ZRUN IRU WKH JURXS DQG WKH H[SHFWHG GHOLYHUDEOHVï

0RGHUDWRUV PD\ FKRRVH WR FUHDWH VXEJURXSV RU FRQVXOW RXWVLGH H[SHUWV IRU LQSXWï ,W LV H[SHFWHG
WKDW FHUWDLQ SUHOLPLQDU\ ZRUN ZLOO LQYROYH SHUVRQDO FRPPXQLFDWLRQVñ EXW HYHU\ HIIRUW ZLOO EH
WDNHQ WR DVVXUH RSHQQHVV YLD WKH ZHEVLWH DV GRFXPHQWV UHDFK PDWXULW\ï ,Q DQ\ FDVHñ ZRUN RI WKH
IRFXV JURXSV ZLOO EH QRQELQGLQJ LQSXW WR WKH IXOO 7$& ZKLFKñ DIWHU RSHQ GLVFXVVLRQñ ZLOO EH
UHVSRQVLEOH IRU UHFRPPHQGDWLRQV WR WKH )&&ï 7KHVH UHFRPPHQGDWLRQVñ ZKLFK PD\ FRQWDLQ D
VSHFWUXP RI RSLQLRQVñ ZLOO WDNH WKH IRUP RI DQQRWDWHG YLHZJUDSKV ZLWK VXSSRUWLQJ
GRFXPHQWDWLRQï

äï $GGLWLRQDO LVVXHV VXJJHVWHG E\ WKH JURXS

x :KDW HIIHFW ZLOO QHZ WHFKQRORJ\ KDYH RQ UHOLDELOLW\" :KDW FULWLFDO LQIUDVWUXFWXUH SURWHFWLRQ
LVVXHV VKRXOG EH DGGUHVVHG"

x :KDW WHFKQLTXHV DUH DYDLODEOH WR SURYLGH XQLYHUVDO QXPEHU SRUWDELOLW\ DFURVV DOO V\VWHPV"
x :KDW VSHFLDO SUREOHPV PLJKW DULVH IURP QRQWUDGLWLRQDO IRUPV RI LQIUDVWUXFWXUHñ VXFK DV
DWPRVSKHULF SODWIRUPV"

x :KDW DGYLFH FDQ ZH JLYH WR WKH )&& LQ GHDOLQJ ZLWK LVVXHV ZKLFK DUH VR LQWULQVLFDOO\ FRPSOH[
WKDW WRWDO NQRZOHGJH EHFRPHV LPSRVVLEOH"

x +RZ VKRXOG ZH DSSURDFK WKH WRWDO JOREDOL]DWLRQ DQG HPHUJLQJ ERUGHUOHVV QDWXUH RI WHOHFRP"
x :KDW GRHV WHFKQRORJ\ HQDEOH LQ WKH DUHD RI SULYDF\ SUHVHUYDWLRQ DQG WUXVW PDQDJHPHQW"
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ìíï *RLQJ IRUZDUG SODQ

)RFXV *URXSV KDYH EHHQ IRUPHG ZLWK PRGHUDWRUV GHVLJQDWHGï 6HH $QQH[ éï 0RGHUDWRUV VKRXOG
SURSRVH H[DFW WHUPV RI UHIHUHQFH LPPHGLDWHO\ IRU ')2 DSSURYDOï :RUN SODQV IRU HDFK
JURXS VKRXOG EH HVWDEOLVKHG WDUJHWHG IRU LQLWLDO UHDGRXW DW WKH QH[W JHQHUDO
PHHWLQJñ VFKHGXOHG IRU 6HSWHPEHU ëëñ ìäääï 7KHUH LV D VSHFLILF UHTXHVW WKDW PRUH
FRPSOHWH ILQGLQJV RQ VSHFWUXP PDQDJHPHQW EH DYDLODEOH E\ WKH 6HSWHPEHU PHHWLQJ VR WKH )&&
FDQ VWDUW D 1RWLFH RI ,QTXLU\ï ,W LV H[SHFWHG WKDW WKH WRWDO &RXQFLO ZLOO PHHW IRUPDOO\
DSSUR[LPDWHO\ WKUHH WLPHV SHU \HDUï

3UHSDUHG E\ -ï $ï %HOOLVLR

$SSURYHG E\ 5ï:ï /XFN\

0D\ ëçñìäää
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$QQH[ ìã 0HHWLQJ 9LGHRWDSH
$ 9+6 YLGHRWDSH RI WKH $SULO êíñìäää PHHWLQJ VHUYHV DV D VHW RI FRPSUHKHQVLYH PLQXWHV

RI WKDW PHHWLQJï &RSLHV RI WKH WDSH FDQ EH REWDLQHG IURP WKH &RPPLVVLRQöV FRQWUDFWHG FRSLHUñ
,76ï ,W FDQ EH UHDFKHG WKURXJK ,76© ZHE SDJHï

KWWSãîîZZZïLWVGRFVïFRP

RU E\ SKRQH DW ëíëðåèæðêåíí

$QQH[ ëã %LRJUDSKLHV RI PHPEHUV

%58&( 0ï $//$1
9LFH 3UHVLGHQW DQG *HQHUDO 0DQDJHU

+DUULV &RUSRUDWLRQ

õELR QRW DYDLODEOH DW WKLV WLPHô
EDOODQ#KDUULVïFRP

-26( 0ï $/9$5(= &$%$1
$VVLVWLYH 7HFKQRORJ\ 6SHFLDOLVW

3XHUWR 5LFR $VVLVWLYH 7HFKQRORJ\ 3URMHFW

0Uï $OYDUH] LV DQ $VVLVWLYH 7HFKQRORJ\ 6SHFLDOLVW ZRUNLQJ IRU WKH 3XHUWR 5LFR $VVLVWLYH
7HFKQRORJ\ 3URMHFW õSURMHFW VSRQVRUHG E\ 5(61$ô DW WKH 8QLYHUVLW\ RI 3XHUWR 5LFRñ 0HGLFDO
6FLHQFH &DPSXVï +H GHDOV ZLWK LVVXHV RI DFFHVVLELOLW\ RI WHOHFRPPXQLFDWLRQV IRU 6SDQLVK
VSHDNLQJ SHUVRQV ZLWK GLVDELOLWLHV DQG WKHLU VSHFLDO QHHG WR DFFHVV GLIIHUHQW W\SHV RI WHFKQRORJLHVï
+H DOVR DGYLVHV WKH 3XHUWR 5LFR *RYHUQPHQWñ &RPPXQLFDWLRQV &HQWUDO 2IILFH LQ DFFHVVLELOLW\
DVSHFWV IRU SHUVRQV ZLWK GLVDELOLWLHV LQ WKHLU LPSOHPHQWDWLRQ RI WKH 3XHUWR 5LFR LQIRUPDWLRQ
6\VWHP õ35,6ôï +H DOVR ZULWHV JXLGHOLQHV WR PDNH WKH JRYHUQPHQW©V ZHE SDJHV DFFHVVLEOH WR
EOLQG DQG KDQGLFDSSHG LQGLYLGXDOVï -RVH DOVR DGYLVHV WKH 3XHUWR 5LFR *RYHUQPHQWñ (GXFDWLRQ
'HSDUWPHQWñ 7HFKQRORJ\ &RPPLWWHH RQ FRPSXWHU DFFHVVLELOLW\ IRU VWXGHQWV ZLWK GLVDELOLWLHV LQ DOO
SXEOLF VFKRROV LQ 3XHUWR 5LFRñ ZKLFK LQFOXGHV DGDSWDWLRQ RI FRPSXWHUV DQG VRIWZDUH WR EH
DFFHVVLEOH IRU VWXGHQWV ZLWK VSHFLDO QHHGVâ %DQN 3RSXODU GH 3XHUWR 5LFR RQ DFFHVVLELOLW\ DVSHFWV
IRU WKHLU FRQVXPHUV ZLWK GLVDELOLWLHV LQ WKHLU $70 PDFKLQHVñ HOHFWURQLF EDQNLQJ VRIWZDUHñ DQG LWV
ZHE SDJHâ 8QLYHUVLW\ RI 3XHUWR 5LFR RQ DFFHVVLELOLW\ DVSHFWV UHODWHG WR LWV ZHE SDJH DQG VWXGHQWV
ZLWK GLVDELOLWLHVï 0Uï $OYDUH] DOVR JLYHV WUDLQLQJ DQG VHPLQDUV WR SHUVRQV ZLWK GLVDELOLWLHVñ
SDUHQWV RI SHUVRQV ZLWK GLVDELOLWLHVñ UHODWHG SURIHVVLRQDOV DQG JRYHUQPHQW RIILFH HPSOR\HHV
UHODWHG WR DFFHVVLELOLW\ DQG $VVLVWLYH 7HFKQRORJ\ï 0Uï $OYDUH] LV FXUUHQWO\ ZRUNLQJ RQ D 0DVWHU©V
GHJUHH WKHVLV WKDW LV UHODWHG WR DFFHVVLELOLW\ RI YLVXDO WHFKQRORJLHV õOLNH $70 PDFKLQHVñ :LQGRZV
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*8, 2SHUDWLQJ 6\VWHPV DQG ,QWHUQHW ZHE SDJHVô IRU EOLQG SHUVRQVï +H LV SDUW RI WKH :ê&
PDLOLQJ OLVW JURXS DQG WKH 6,* ìä &RPPLWWHHï

-RVHñ ZKR LV OHJDOO\ EOLQGñ UHSUHVHQWV WKH LQWHUHVW RI +LVSDQLF FRQVXPHUV ZLWK GLVDELOLWLHV DQG
VSHFLDO QHHGV E\ PDNLQJ UHFRPPHQGDWLRQV WR FRPSDQLHV DQG SURYLGHUV RI WHOHFRPPXQLFDWLRQV
HTXLSPHQW DQG VHUYLFHV WR LPSURYH WKHLU DFFHVVLELOLW\ IRU SHUVRQV ZLWK GLVDELOLWLHVï +H KDV
GHVLJQHG D 6SDQLVK ZHE SDJH VSHFLDOO\ WR KHOS KDQGLFDSSHG LQGLYLGXDOV DFFHVV WKH ,QWHUQHW DQG
RWKHU W\SHV RI WHFKQRORJLHVï 7KH ZHE SDJH KDV EHHQ LQ VHYHUDO QHZV VWDWLRQVñ UHFHQWO\ DSSHDULQJ
LQ WKH %%& QHZV DJHQF\ RI /RQGUHV DQG ZDV UHYLHZHG IRU LWV DFFHVVLELOLW\ LQIRUPDWLRQ IRU
SHUVRQV ZLWK GLVDELOLWLHV WR DFFHVV QHZ WHFKQRORJLHV LQ 6SDQLVK ODQJXDJHï 7KH ZHE VLWH LVã
KWWSãîîKRPHïFRTXLïQHWîMDOYDUH]îï 0Uï $OYDUH] DOVR ZULWHV FRPSXWHU SURJUDPV GHVLJQHG IRU EOLQG
LQGLYLGXDOVñ ZKLFK DUH LQ 6SDQLVKñ WR KHOS EOLQG LQGLYLGXDOV RYHUFRPH WKHLU (QJOLVK ODQJXDJH
EDUULHU õPRVW $VVLVWLYH 7HFKQRORJ\ VRIWZDUH LV LQ (QJOLVKôï

MDOYDUH]#FRTXLïQHW

-8/(6 $ï %(//,6,2
&KLHI 6FLHQWLVW DQG )HOORZð([HFXWLYH 'LUHFWRUñ $SSOLHG 5HVHDUFK

7HOFRUGLD 7HFKQRORJLHVõ IRUPHUO\ %HOOFRUHô

-XOHV $ï %HOOLVLRñ &KLHI 6FLHQWLVW DQG ([HFXWLYH 'LUHFWRUñ $SSOLHG 5HVHDUFKñ 7HOFRUGLD
7HFKQRORJLHVñ PDQDJHV WKH UHVHDUFK SURJUDP DV LW UHODWHV WR HPHUJLQJ QHWZRUNVï 'XULQJ KLV
HQJLQHHULQJ FDUHHUñ ZKLFK VWDUWHG LQ ìäçë DW %HOO 7HOHSKRQH /DERUDWRULHV DQG KDV LQFOXGHG GHVLJQ
IRU PDQXIDFWXUH DV ZHOO DV H[SORUDWRU\ GHYHORSPHQWñ KH KDV ZRUNHG RQ D EURDG VSHFWUXP RI
HOHFWURQLF DQG WUDQVPLVVLRQ SUREOHPV UDQJLQJ IURP GDWD PRGHPV WR OLJKWZDYH V\VWHPVï $W %HOO
6\VWHP GLYHVWLWXUHñ KH MRLQHG %HOOFRUH WR HVWDEOLVK WKH 'LJLWDO 6LJQDO 3URFHVVLQJ 5HVHDUFK
'LYLVLRQï ,Q KLV FXUUHQW DVVLJQPHQWñ KH LV GHYHORSLQJ PDQ\ RI 7HOFRUGLDöV QH[W JHQHUDWLRQ
FRQVXOWLQJ DQG HQJLQHHULQJ RSSRUWXQLWLHVñ HVSHFLDOO\ LQ WKH DUHD RI ZLUHOHVVï +H LV WKH RULJLQDWRU
RI WKH ûVOLGLQJ SD\ORDGû FRQFHSW FHQWUDO WR 621(7î6'+ WUDQVPLVVLRQ V\VWHPVñ LQYHQWHG WKH
SKDVHðIUHTXHQF\ ORFNHG WLPLQJ H[WUDFWRU ZLGHO\ XVHG LQ EDVHEDQG GLJLWDO UHSHDWHUVñ DQG ZDV WKH
SULQFLSDO HQJLQHHU RI WKH GLJLWDO WHOHYLVLRQ OLJKWZDYH V\VWHP XVHG IRU PRVW RI WKH FRQWULEXWLRQ
TXDOLW\ 79 IHHGV DW WKH ìäåé 2O\PSLF *DPHVï %HOOLVLR DQG KLV VWDII KDYH PDGH NH\ FRQWULEXWLRQV
WR %URDGEDQGî$70 VWDQGDUGL]DWLRQ DQG WR +'79ñ YLGHR FRPSUHVVLRQ DQG $'6/ V\VWHPV

%HOOLVLR ZDV ERUQ LQ %URRNO\Qñ 1HZ <RUNâ KH UHFHLYHG WKH %6(( GHJUHH IURP WKH 3RO\WHFKQLF
,QVWLWXWH RI %URRNO\Qñ WKH 60(( GHJUHH IURP WKH 0DVVDFKXVHWWV ,QVWLWXWH RI 7HFKQRORJ\ñ DQG
ZDV DZDUGHG WKH 3Kï'ï IURP <DOH 8QLYHUVLW\ï 'Uï %HOOLVLR LV D 7HOFRUGLD )HOORZñ D )HOORZ RI WKH
,(((ñ D PHPEHU RI WKH 6RFLHW\ RI 0RWLRQ 3LFWXUH DQG 7HOHYLVLRQ (QJLQHHUVñ DQG D PHPEHU RI WKH
(XURSHDQ $VVRFLDWLRQ IRU 6LJQDO 3URFHVVLQJï -XOHV DQG KLV ZLIH &DUROñ D FROOHJH SURIHVVRUñ OLYH LQ
UXUDO 1HZ -HUVH\ DQG KDYH WKUHH GDXJKWHUVï

MXOHV#UHVHDUFKïWHOFRUGLDïFRP
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9,1721 *ï &(5)
6HQLRU 9LFH 3UHVLGHQWñ ,QWHUQHW 7HFKQRORJ\ DQG $UFKLWHFWXUH

0&, :RUOG&RP

9LQWRQ &HUIñ DOVR NQRZQ DV ¦)DWKHU RI WKH ,QWHUQHWñ§ LV 6Uï 9LFH 3UHVLGHQW RI ,QWHUQHW DQG
$UFKLWHFWXUH DQG 7HFKQRORJ\ï +LV WHDP RI DUFKLWHFWV DQG HQJLQHHUV GHVLJQ DGYDQFHG ,QWHUQHW
IUDPHZRUNV IRU GHOLYHULQJ D FRPELQDWLRQ RI GDWDñ LQIRUPDWLRQñ YRLFH DQG YLGHR VHUYLFHV IRU
EXVLQHVV DQG FRQVXPHU XVHï 3ULRU WR UHMRLQLQJ 0&,ñ 0Uï &HUI ZDV YLFH SUHVLGHQW RI WKH
&RUSRUDWLRQ RI 1DWLRQDO 5HVHDUFK ,QLWLDWLYHV õ&15,ôñ YLFH SUHVLGHQW RI 0&, 'LJLWDO ,QIRUPDWLRQ
6HUYLFHV ZKHUH KH OHG WKH HQJLQHHULQJ RI 0&, 0DLOñ DQG SULRU WR WKDW 9LQWRQ ZDV ZLWK WKH 8ï6ï
'HSDUWPHQW RI 'HIHQVH©V $GYDQFHG 5HVHDUFK 3URMHFWV $JHQF\ õ'$53$ôñ ZKHUH KH SOD\HG D NH\
UROH OHDGLQJ WKH GHYHORSPHQW RI ,QWHUQHW DQG ,QWHUQHWðUHODWHG GDWD SDFNHW DQG VHFXULW\
WHFKQRORJLHVï +H KROGV D %DFKHORU RI 6FLHQFH LQ 0DWKHPDWLFV IURP 6WDQIRUG 8QLYHUVLW\ñ 0DVWHU
RI 6FLHQFH DQG 3Kï'ï LQ &RPSXWHU 6FLHQFH IURP 8&/$ñ KRQRUDU\ GRFWRUDWH GHJUHHV IURP 6ZLVV
)HGHUDO ,QVWLWXWH RI 7HFKQRORJ\ñ =XULFKâ /XOHD 8QLYHUVLW\ RI 7HFKQRORJ\ñ 6ZHGHQâ 8QLYHUVLW\ RI
WKH %DOHDULF ,VODQGñ 3DOPDâ &DSLWRO &ROOHJH DQG *HWW\VEXUJ &ROOHJHï &HUI DOVR KROGV DQ
DSSRLQWPHQW DV GLVWLQJXLVKHG YLVLWLQJ VFLHQWLVW DW WKH -HW 3URSXOVLRQ /DERUDWRU\ñ ZKHUH KH LV
ZRUNLQJ RQ WKH GHVLJQ RI DQ LQWHUSODQHWDU\ ,QWHUQHWï

0Uï &HUI ZDV SUHYLRXVO\ WKH IRXQGLQJ 3UHVLGHQW RI WKH ,QWHUQHW 6RFLHW\ñ DQG QRZ VHUYHV DV LWV
&KDLUPDQ RI WKH %RDUGï +H LV DOVR D PHPEHU RI WKH 8ï6ï 3UHVLGHQWLDO ,QIRUPDWLRQ 7HFKQRORJ\
$GYLVRU\ &RPPLWWHH õ3,7$&ô DQG WKH $GYLVRU\ &RPPLWWHH IRU 7HOHFRPPXQLFDWLRQV õ$&7ô LQ
,UHODQGñ RQ WKH %RDUG RI 'LUHFWRUV IRU WKH (QGRZPHQW IRU ([FHOOHQFH LQ (GXFDWLRQñ *DOODXGHW
8QLYHUVLW\ñ ,QWHUSURSKHW DQG +\EULWKPV &RUSRUDWLRQV DQG LV D IHOORZ RI WKH ,(((ñ $&0ñ DQG
$PHULFDQ $VVRFLDWLRQ IRU WKH $GYDQFHPHQW RI 6FLHQFHñ WKH $PHULFDQ $FDGHP\ RI $UWV DQG
6FLHQFHV DQG WKH 1DWLRQDO $FDGHP\ RI (QJLQHHULQJï 0Uï &HUI LV WKH FRðGHVLJQHU RI WKH 7&3î,3
SURWRFROï ,Q 'HFHPEHU ìääæñ 0Uï &HUI DQG KLV SDUWQHUñ 5REHUW (ï .DKQñ UHFHLYHG WKH 8ï6ï
1DWLRQDO 0HGDO RI 7HFKQRORJ\ IRU IRXQGLQJ DQG GHYHORSLQJ WKH ,QWHUQHWï +H LV DOVR WKH UHFLSLHQW
RI 0DUFRQL )HOORZVKLSñ WKH $OH[DQGHU *UDKDP %HOO $ZDUGñ WKH 1(& &RPSXWHU DQG
&RPPXQLFDWLRQV 3UL]Hñ WKH 6LOYHU 0HGDO RI WKH ,QWHUQDWLRQDO 7HOHFRPPXQLFDWLRQV 8QLRQñ WKH
,((( $OH[DQGHU *UDKDP %HOO 0HGDOñ WKH ,((( .RML .RED\DVKL $ZDUGñ WKH $&0 6RIWZDUH DQG
6\VWHPV $ZDUGñ WKH $&0 6,*&200 $ZDUGñ WKH &RPSXWHU DQG &RPPXQLFDWLRQV ,QGXVWULHV
$VVRFLDWLRQ ,QGXVWU\ /HJHQG $ZDUGñ WKH <XUL 5XELQVN\ :HE $ZDUGñ WKH .LOE\ $ZDUG DQG WKH
<DQNHH *URXSî,QWHURSî1HWZRUN :RUOG /LIHWLPH $FKLHYHPHQW $ZDUGï

YFHUI#PFLïQHW
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686$1 (ï (675$'$
3UHVLGHQW ÷ )RXQGHU

$OGHD &RPPXQLFDWLRQVñ ,QFï

6XVDQ (VWUDGD DQ LQQRYDWRU DQG HQWUHSUHQHXUñ DQ ,QWHUQHW SLRQHHUñ ZDV QDPHG D ûWKLQNLQJ QHUGû
E\ FROOHDJXHVï 6HHNLQJ WR VXSSRUW JURZWK RI WKH ,QWHUQHWñ 6XVDQ IRXQGHG $OGHD &RPPXQLFDWLRQVñ
,QFï LQ -XO\ ìääêï $OGHDöV IRFXV LV RQ VWUDWHJLF ,QWHUQHW FRPPXQLFDWLRQV VWUDWHJLHVï ,W SURYLGHV
SURIHVVLRQDO DQG WHFKQLFDO VHUYLFHV WR LWV FOLHQWV ZKLFK LQFOXGH &(1,&ñ WKH 8QLYHUVLW\ RI
&DOLIRUQLDñ &DOLIRUQLD 6WDWH 8QLYHUVLW\ñ +XJKHVñ $7÷7 ,QWHU1,&ñ 1HWZRUN 6ROXWLRQVñ &LVFR
6\VWHPVñ $7÷7 -HQVñ 3DFLILF %HOOñ DQG %HOO 6RXWKï ,Q DGGLWLRQ WR FOLHQW VHUYLFHVñ 6XVDQ IRFXVHV
RQ VHHNLQJ RXW UHVHDUFK DQG GHYHORSPHQW RSSRUWXQLWLHV IRU $OGHD ZLWK UHJDUG WR WKH IXWXUH
,QWHUQHWï 6KH KDV D GHHS LQWHUHVW LQ HPHUJLQJ ,QWHUQHW WHFKQRORJLHV DQG PDNLQJ WKRVH
WHFKQRORJLHV ZRUN WR VROYH UHDOðZRUOG SUREOHPVï &XUUHQW DUHDV RI LQWHUHVW LQFOXGH DOORFDWLQJñ
DFFRXQWLQJñ DQG ELOOLQJ LQ D 4R6ðHQDEOHG ,QWHUQHWï $OGHD©V FXUUHQW SURMHFWV IRFXV RQ KLJKHU
HGXFDWLRQ DQG WKH QH[W JHQHUDWLRQ ,QWHUQHWï 6XVDQñ DORQJ ZLWK RWKHU $OGHDöV VWDIIñ LV SURYLGLQJ
DGPLQLVWUDWLYH DQG WHFKQLFDO VXSSRUW VHUYLFHV WR 7KH &RQVRUWLXP IRU (GXFDWLRQ 1HWZRUN
,QLWLDWLYHV LQ &DOLIRUQLD õ&(1,&ôñ ZKLFK LQFOXGHV ZRUNLQJ ZLWK NQRZOHGJHDEOH WHFKQLFDO IRONV DW
&(1,&©V XQLYHUVLWLHV WR GHYHORS SODQV IRU UHVHDUFK DQG GHVLJQ RI LWV KLJK SHUIRUPDQFH QHWZRUNñ
&DO5(1ðëï $OGHD FUHDWHG WKH FRQWHQW DQG GHVLJQ IRU WKH ZHE VLWHV ,QWHU1,& $FDGHPLF *XLGH WR
WKH ,QWHUQHW DQG WKH ,QWHU1,& *XLGH WR 8ï6ï 8QLYHUVLWLHV XQGHU $7÷7öV ,QWHU1,& 'LUHFWRU\ DQG
'DWDEDVH 6HUYLFHV 16) FRRSHUDWLYH DJUHHPHQWï

6XVDQ ZURWH &RQQHFWLQJ WR WKH ,QWHUQHWñ $Q 2ö5HLOO\ %X\HUöV *XLGHñ LQ $XJXVW ìääê õD %DUQHV
DQG 1REOH EHVWVHOOHUïô 6XVDQ IRXQGHG &(5)QHWñ DQ ,QWHUQHW VHUYLFH SURYLGHUñ LQ ìäååï 'XULQJ
KHU èð\HDU WHQXUH DV WKH &(5)QHW H[HFXWLYH GLUHFWRUñ VKH ZDV LQVWUXPHQWDO LQ &(5)QHWöV XVHU
JURZWK IURP ëè XQLYHUVLW\ PHPEHUV WR KXQGUHGV RI FRUSRUDWH PHPEHUV DQG WKRXVDQGV RI
LQGLYLGXDO XVHUVï &(5)QHW GHYHORSHG D QXPEHU RI QRWDEOH ILUVWV IRU WKH ,QWHUQHW LQFOXGLQJ WKH ILUVW
GHSOR\PHQW RI GLDOXS ,3ñ DFFRXQWLQJ UHSRUWV IRU FXVWRPHUVñ LQWHUFRQQHFWLRQ HQDEOLQJ FRPPHUFLDO
WUDIILF YLD WKH &,;ñ DQG KLJK TXDOLW\ VHUYLFHï 6KH FXUUHQWO\ LV DQ HOHFWHG 7UXVWHH RI WKH ,QWHUQHW
6RFLHW\ DQG DQ DSSRLQWHG PHPEHU RI 3DFLILF 7HOHVLVöV 7HOHFRPPXQLFDWLRQV &RQVXPHU $GYLVRU\
3DQHO õ7&$3ô DQG WKH 8ï6ï )HGHUDO 1HWZRUNLQJ &RXQFLO©V $GYLVRU\ &RPPLWWHH õ)1&$&ôï
6XVDQ ZDV D IRXQGHU RI WKH &RPPHUFLDO ,QWHUQHW ([FKDQJH õ&,;ôñ RQ WKH 8ï6ï )HGHUDO
1HWZRUNLQJ &RXQFLOöV $GYLVRU\ &RPPLWWHH õ)1&$&ôñ DQG D IRUPHU DUHD GLUHFWRU IRU WKH ,QWHUQHW
(QJLQHHULQJ 6RIWZDUH *URXS õ,(6*ô DQG WKH ,QWHUQHW (QJLQHHULQJ 7DVN )RUFH õ,(7)ôï 6KH LV
OLVWHG LQ WKH ìääåðìäää (GLWLRQ RI :KRöV :KR LQ ([HFXWLYHV DQG 3URIHVVLRQDOVï $V D SDUHQW RI
WZR FKLOGUHQñ 6XVDQ LV VWURQJO\ FRPPLWWHG WR HQKDQFLQJ HGXFDWLRQDO SURJUDPV XVLQJ
FRPPXQLFDWLRQV WHFKQRORJ\ï 6XVDQ SOD\HG DQ LQVWUXPHQWDO UROH E\ FRðIRXQGLQJ WKH *OREDO
6FKRROKRXVH DQG RUJDQL]LQJ WKH &DOLIRUQLD EUDQFK RI 7HFK &RUSVï

VHVWUDGD#DOGHDïFRP
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%5$1 )(55(1
3UHVLGHQWñ 5÷' DQG &UHDWLYH 7HFKQRORJ\ :DOW 'LVQH\ ,PDJLQHHULQJ

%UDQ )HUUHQ LV 3UHVLGHQWñ 5÷' DQG &UHDWLYH 7HFKQRORJ\ :DOW 'LVQH\ ,PDJLQHHULQJñ D QHZ
UHVRXUFH IRU QHZ WHFKQRORJ\ LQYHQWLRQ DQG FUHDWLYH LQSXW IRU WKH HQWLUH FRPSDQ\ï )HUUHQ©V
UHVSRQVLELOLWLHVñ ZKLFK LQFOXGH D EURDG UDQJH RI DVVLJQPHQWVñ DOVR LQFOXGH RYHUVHHLQJ DOO 5÷'
DFWLYLWLHV RQ ERWK FRDVWVï 0Uï )HUUHQ LV D QDWLRQDOO\ UHFRJQL]HG DZDUGðZLQQLQJ
GHVLJQHUîWHFKQRORJLVW ZRUNLQJ LQ WKHDWHUñ ILOPñ VSHFLDO HIIHFWVñ SURGXFW GHVLJQñ DUFKLWHFWXUH DQG
WKH VFLHQFHVï 3ULRU WR KLV FXUUHQW SRVLWLRQñ 0Uï )HUUHQ ZDV D FRQVXOWDQW WR :DOW 'LVQH\
,PDJLQHHULQJ ZKLOH KHDGLQJ KLV RZQ ILUP IRXQGHG LQ ìäæåñ $VVRFLDWHV ÷ )HUUHQï 7KH FRPSDQ\
VSHFLDOL]HG LQ UHVHDUFK DQG GHYHORSPHQWñ FUHDWLYH GHVLJQñ HQJLQHHULQJñ DQG H[HFXWLRQ RI SURMHFWV
DQG V\VWHPV IRU WKH YLVXDO DQG SHUIRUPLQJ DUWVñ DV ZHOO DV IRU LQGXVWU\ DQG WKH VFLHQFHVï $÷)
EHFDPH D SDUW RI :DOW 'LVQH\ ,PDJLQHHULQJ LQ ìääëï

0Uï )HUUHQ DWWHQGHG 0DVVDFKXVHWWV ,QVWLWXWH RI 7HFKQRORJ\ï +H KROGV PHPEHUVKLSV RQ WKH
*RYHUQPHQWð8QLYHUVLW\ð,QGXVWU\ 5HVHDUFK 5RXQGWDEOH RI WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV DQG
WKH ,QWHUQDWLRQDO 'HVLJQ &RQIHUHQFH LQ $VSHQ©V õ,'&$ô %RDUG RI 'LUHFWRUVï +H LV DOVR D
PHPEHU RI WKH $UP\ 6FLHQFH %RDUGñ 7KH 1DWLRQDO 5HFRQQDLVVDQFH 2UJDQL]DWLRQ $GYLVRU\
&RXQFLOñ WKH 1DWLRQDO 6HFXULW\ $JHQF\ 6FLHQFH $GYLVRU\ %RDUGñ WKH 6HQDWH 6HOHFW &RPPLWWHH RQ
,QWHOOLJHQFH 7HFKQLFDO $GYLVRU\ *URXSñ DQG LV DOVR D YRWLQJ PHPEHU RI WKH $FDGHP\ RI 0RWLRQ
3LFWXUH $UWV DQG 6FLHQFHV DQG WKH $FDGHP\ RI 7HOHYLVLRQ $UWV DQG 6FLHQFHVï %UDQ KDV ZRQ
QXPHURXV DZDUGV IRU KLV ZRUN LQ ILOP DQG WKHDWHUñ LQFOXGLQJ WKH $FDGHP\ RI 0RWLRQ 3LFWXUH $UWV
DQG 6FLHQFHVñ WKH 1HZ <RUN 'UDPD 'HVNñ WKH /RV $QJHOHV &ULWLFV© &LUFOH DQG WKH 0DKDUDP
)RXQGDWLRQ $QQXDO 7KHDWHUï $OVRñ D SRSXODU JXHVW OHFWXUHUñ 0Uï )HUUHQ KDV DGGUHVVHG RYHU ìíí
SURIHVVLRQDO JURXSV LQ WKH HQWHUWDLQPHQWñ EXVLQHVV DQG VFLHQWLILF FRPPXQLW\ï

EUDQ#GLVQH\ïFRP

5,&+$5' 5ï *5((1
3UHVLGHQW ÷ &(2
&DEOH/DEV

'Uï *UHHQ LV 3UHVLGHQW DQG &(2 RI &DEOH/DEV DQG KDV KHOG WKLV SRVLWLRQ VLQFH &DEOH/DEV©
HVWDEOLVKPHQW LQ ìäåå DV DQ 5÷' FRQVRUWLXP RI FDEOH RSHUDWRUVï ,Q KLV FXUUHQW SRVLWLRQñ KH
KHDGV WKH RUJDQL]DWLRQ UHVSRQVLEOH IRU FKDUWLQJ WKH FDEOH WHOHYLVLRQ LQGXVWU\©V FRXUVH LQ
WHFKQRORJ\ï

'Uï *UHHQ LV D PHPEHU RI 3KL %HWD .DSSDñ WKH $PHULFDQ $VVRFLDWLRQ IRU WKH $GYDQFHPHQW RI
6FLHQFHñ DQG WKH 6RFLHW\ RI 0RWLRQ 3LFWXUH DQG 79 (QJLQHHUVï +H KROGV D %ï6ï IURP &RORUDGR
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&ROOHJHñ D 0ï6ï LQ SK\VLFV IURP WKH 6WDWH 8QLYHUVLW\ RI 1HZ <RUN LQ $OEDQ\ñ DQG D 3Kï'ï IURP
WKH 8QLYHUVLW\ RI :DVKLQJWRQï

/NHOO\#FDEOHODEVïFRP

&+5,67,1( +(05,&.
9LFH 3UHVLGHQWñ 7HFKQRORJ\ &RPPXQLFDWLRQV

&LVFR 6\VWHPVñ ,QFï

&KULVWLQH +HPULFN LV 9LFH 3UHVLGHQW RI 7HFKQRORJ\ &RPPXQLFDWLRQVñ UHVSRQVLEOH IRU VWUDWHJLF
WHFKQRORJ\ SODQQLQJ DQG FRPPXQLFDWLRQV DW &LVFR 6\VWHPVñ ,QFï 6KH KDV DOVR KHOG D QXPEHU RI
RWKHU SRVLWLRQV DW &LVFRñ ZKLFK LQFOXGHG 'LUHFWRU RI ,26 0DUNHWLQJ DQG 9LFH 3UHVLGHQW DQG
*HQHUDO 0DQDJHU RI WKH ,QWHUQHW $SSOLDQFHV DQG $SSOLFDWLRQV %XVLQHVV 8QLWï 3ULRU WR MRLQLQJ
&LVFRñ VKH ZDV 'LVWULFW 0DQDJHU IRU 'DWD &RPPXQLFDWLRQV 3ODQQLQJ DW 7HOFRUGLD 7HFKQRORJLHVñ
IRUPHUO\ %HOOFRUHâ 6HQLRU 6WDII PHPEHU DW WKH 1DWLRQDO 7HOHFRPPXQLFDWLRQV DQG ,QIRUPDWLRQ
$GPLQLVWUDWLRQ õ17,$ô RI WKH 8ï6ï 'HSDUWPHQW RI &RPPHUFHâ VHUYHG DV +HDG RI WKH 8ï6ï
GHOHJDWLRQ WR WKH &&,77 6WXG\ *URXS 9,,ñ UHVSRQVLEOH IRU LQWHUQDWLRQDO GDWD FRPPXQLFDWLRQV
VWDQGDUGV VXFK DV ;ïëèñ ;ïéííñ DQG 2SHQ 6\VWHPV ,QWHUFRQQHFWLRQï %HIRUH MRLQLQJ 17,$ñ 0Vï
+HPULFN DOVR KHOG SRVLWLRQV DW *7( 7HOHQHW õQRZ 6SULQWô DQG 'LJLWDO (TXLSPHQW &RUSRUDWLRQï

0Vï +HPULFN KDV DFKLHYHG SHHU UHFRJQLWLRQ DV D WHFKQLFDO H[SHUWï +HU H[SHULHQFH ZRUNLQJ RQ
WHFKQLFDO LVVXHV ERWK IRU WKH JRYHUQPHQW DQG IRU GLIIHUHQW VHJPHQWV RI WKH WHOHFRPPXQLFDWLRQV
LQGXVWU\ JLYH KHU WKH NLQG RI EURDG SHUVSHFWLYH QHFHVVDU\ WR GHYHORS DQ LQWHJUDWHG DSSURDFK WR
WKH FRQYHUJHQFH RI RQFHðGLVWLQFW VHUYLFHVï $V D PHPEHU RI WKH &RXQFLOñ VKH ZLOO UHSUHVHQW WKH
LQWHUHVW RI KLJK WHFKQRORJ\ FRPSDQLHV õVXFK DV &LVFRô WKDW DUH GHVLJQLQJñ FRQVWUXFWLQJñ DQG
GHSOR\LQJ HTXLSPHQW IRU DGYDQFHG WHOHFRPPXQLFDWLRQV V\VWHPVñ HVSHFLDOO\ WKRVH LQYROYLQJ
SDFNHWðPRGH FRPPXQLFDWLRQVï

KHPULFN#FLVFRïFRP

'(:$<1( /ï +(1'5,&.6
*HQHUDO 0DQDJHU
&RPëìñ ,QFï

'HZD\QH +HQGULFNV LV *HQHUDO 0DQDJHUñ :LUHOHVV %XVLQHVV 8QLW DW &RPëìñ ,QFï 3ULRU WR WKDWñ
0Uï +HQGULFNV KDV KHOG WKH SRVLWLRQV RI )RXQGHUî3UHVLGHQWî&(2 RI 7HWKHUOHVV $FFHVV /WGïñ :DUS
6SHHG ,PDJLQHHULQJâ DQG 9HULWDV 7HFKQRORJ\ñ ,QFïâ &RðSULQFLSDO ,QYHVWLJDWRU IRU 16) IXQGHG
:LUHOHVV )LHOG 7HVW 3URMHFWâ &RQVXOWDQW IRU 3UHPHQRV &RUSïñ $SSOH &RPSXWHUñ ,%0ñ DQG &OLQWRQ
:RRGZRUWK $VVRFLDWHVñ DQG DOVR 0DQDJHU RI 6\VWHP 6RIWZDUH DW 7ZR 3Lï +H KDV KHOG
DVVLJQPHQWV VXFK DV GHVLJQHG DQG LPSOHPHQWHG D 7&3î,3 SDFNDJH IRU WKH $SSOH 0DFLQWRVKñ
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GHVLJQHG DQG GHYHORSHG D 352)6 WR $SSOH 0DFLQWRVK HOHFWURQLF PDLO DSSOLFDWLRQâ GHVLJQHG D
PDMRU WLPHðVKDULQJ RSHUDWLQJ V\VWHP EDVHG RQ ,%0©V 90îêæíâ GHYHORSHG WKH SURGXFW SODQ DQG
DUFKLWHFWXUH IRU D GDWDEDVH EDFNðHQG SURFHVVRUâ GHVLJQHG DQG GHYHORSHG SUHGHFHVVRU RI WKH
90î96 +DQGVKDNLQJ IHDWXUH LQ ,%0©V 90î63 FRQWURO SURJUDP DPRQJ PDQ\ RWKHUVï

0Uï +HQGULFNV UHFHLYHG D %ï6ï LQ 3V\FKRORJ\ DQG 0DWKHPDWLFV IURP :D\QH 6WDWH 8QLYHUVLW\ LQ
'HWURLWï +H ZDV OLVWHG LQ 0LFUR7LPHV 0DJD]LQH©V ¦7RS ìíí /LVW§ DQG 8SVLGH 0DJD]LQH©V ¦7RS
ìíí 3HRSOH LQ WKH ,QGXVWU\ï§ +H ZDV DOVR &KDLUSHUVRQ IRU 7XFVRQ $PDWHXU 3DFN 5DGLR õ7$35ô
5HJXODWRU\ $IIDLUV &RPPLWWHH DQG WKH 3DUW ìè &RDOLWLRQñ )&& 5HJXODWRU\ &RPPLWWHH DQG D
PHPEHU RI $PHULFDQ 5DGLR 5HOD\ /HDJXH õ$55/ô )XWXUH 6\VWHPV &RPPLWWHHï

GHZD\QH#FRPëìïFRP

5266 ,5(/$1'
9LFH 3UHVLGHQWñ 1HWZRUN 3ODQQLQJ ÷ (QJLQHHULQJ

6%& 2SHUDWLRQVñ ,QFï

0Uï 5RVV ,UHODQG LV 9LFH 3UHVLGHQWñ 1HWZRUN 3ODQQLQJ ÷ (QJLQHHULQJï 0Uï ,UHODQG KDV H[WHQVLYH
H[SHULHQFH DV D WHFKQRORJLVW ZLWK êí \HDUV RI &RPPXQLFDWLRQV 2SHUDWLQJ DQG (QJLQHHULQJ
EDFNJURXQGï +H LV &KLHI (QJLQHHU IRU WKH 6%& åðVWDWH ZLUHOLQH FRPPXQLFDWLRQV EXVLQHVV
LQFOXGLQJ VZLWFKLQJñ WUDQVSRUWñ ORRS SODQQLQJ DQG HQJLQHHULQJï +H KDV DOVR VHUYHG DV &KDLUPDQ
RI WKH ILUVW 1HWZRUN 5HOLDELOLW\ 6WHHULQJ &RPPLWWHHï

URVV#SDFEHOOïFRP

&+$5/(6 /ï -$&.621
,QGHSHQGHQW &RQVXOWDQW

%HIRUH EHFRPLQJ DQ LQGHSHQGHQW FRQVXOWDQWñ 'Uï -DFNVRQ ZDV VWDII HQJLQHHU IRU WKH
&RPPXQLFDWLRQV 6XEFRPPLWWHH RI WKH 8ï6ï +RXVH RI 5HSUHVHQWDWLYHVâ VSHFLDO DVVLVWDQW WR WKH
&KLHI RI WKH &RPPRQ &DUULHU %XUHDX DQG HQJLQHHULQJ DVVLVWDQW WR &RPPLVVLRQHU 5RELQVRQ DW WKH
)HGHUDO &RPPXQLFDWLRQV &RPPLVVLRQï +H KDV DOVR ZRUNHG DV D GLJLWDO GHVLJQHU DQG FRPSXWHU
SURJUDPPHUï $IWHU OHDYLQJ JRYHUQPHQWñ 'Uï -DFNVRQ FRIRXQGHG ERWK WKH WHOHFRPPXQLFDWLRQV
FRQVXOWLQJ ILUP RI 6KRRVKDQ ÷ -DFNVRQ ,QFïñ ZKRVH SUDFWLFH ZDV ODWHU FRPELQHG ZLWK WKDW RI
1DWLRQDO (FRQRPLF 5HVHDUFK $VVRFLDWHVñ ,QFïñ DQG 6WUDWHJLF 3ROLF\ 5HVHDUFKñ ,QFï 'Uï -DFNVRQ
KDV VHUYHG DV DQ H[SHUW ZLWQHVV LQ OLWLJDWLRQ RQ FHOOXODU WHOHSKRQ\ñ FDEOH WHOHYLVLRQñ DQG RWKHU
WHOHFRPPXQLFDWLRQV DQG FRPSXWHU LVVXHV DQG KDV WHVWLILHG EHIRUH VHYHUDO VWDWH XWLOLW\ FRPPLVVLRQV
DQG EHIRUH &RQJUHVV RQ WHFKQRORJ\ DQG WHOHFRPPXQLFDWLRQV SROLF\ï +H KDV DXWKRUHG RU FRð
DXWKRUHG QXPHURXV VWXGLHV RQ SXEOLF SROLF\ LVVXHV LQ WHOHFRPPXQLFDWLRQV DQG KDV ZULWWHQ IRU
SURIHVVLRQDO MRXUQDOV DQG WKH JHQHUDO SUHVVñ ZLWK DUWLFOHV DSSHDULQJ LQ SXEOLFDWLRQV UDQJLQJ IURP
7KH ,((( 7UDQVDFWLRQV RQ &RPSXWHUV WR 6FLHQWLILF $PHULFDQ WR 7KH 6Wï 3HWHUVEXUJ 7LPHVï
2YHU WKH ODVW VHYHUDO \HDUVñ KH KDV GLUHFWHG RU SDUWLFLSDWHG LQ SURMHFWV RQ DFTXLVLWLRQ DQDO\VLVñ
PDUNHW SODQQLQJñ DQG SURGXFW SULFLQJï +H KROGV D 8ï6ï SDWHQW RQ DQ DODUP VLJQDOLQJ V\VWHPï
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'Uï &KDUOHV /ï -DFNVRQ UHFHLYHG D %ï$ï GHJUHH IURP +DUYDUG &ROOHJH ZLWK KRQRUV LQ DSSOLHG
PDWKHPDWLFV DQG 0ï6ïñ (ï(ïñ DQG 3Kï'ï GHJUHHV LQ HOHFWULFDO HQJLQHHULQJ IURP WKH 0DVVDFKXVHWWV
,QVWLWXWH RI 7HFKQRORJ\ï $W 0,7ñ KH VSHFLDOL]HG LQ RSHUDWLRQV UHVHDUFKñ FRPSXWHU VFLHQFHñ DQG
FRPPXQLFDWLRQVï :KLOH D JUDGXDWH VWXGHQW DW 0,7ñ KH KHOG WKH IDFXOW\ UDQN RI ,QVWUXFWRUñ WDXJKW
JUDGXDWH RSHUDWLRQV UHVHDUFK FRXUVHVñ DQG ZDV FRGHYHORSHU RI DQ XQGHUJUDGXDWH FRXUVH LQ
WHOHFRPPXQLFDWLRQVï 'Uï -DFNVRQ LV D PHPEHU RI WKH ,(((ñ WKH ,QWHUQHW 6RFLHW\ñ WKH $PHULFDQ
0DWKHPDWLFDO 6RFLHW\ñ DQG 6LJPD ;Lï +H LV DQ DGMXQFW SURIHVVRU RI HOHFWULFDO HQJLQHHULQJ DQG
FRPSXWHU VFLHQFH DW *HRUJH :DVKLQJWRQ 8QLYHUVLW\ñ ZKHUH KH WHDFKHV D JUDGXDWH FRXUVH LQ
PRELOH FRPPXQLFDWLRQVï )URP ìäåë WR ìäååñ KH ZDV DQ DGMXQFW SURIHVVRU DW 'XNH 8QLYHUVLW\ï

FKXFN#MDFNVRQVïQHW

.$//( 5ï .217621
9LFH 3UHVLGHQWñ ,,7 5HVHDUFK ,QVWLWXWH

'LYLVLRQ 0DQDJHUñ &HQWHU IRU (OHFWURPDJQHWLF 6FLHQFH

0Uï .RQWVRQ LV 9LFH 3UHVLGHQW RI ,,7 5HVHDUFK ,QVWLWXWH DQG 'LYLVLRQ 0DQDJHU IRU ,,75,©V
&HQWHU IRU (OHFWURPDJQHWLF 6FLHQFH LQ /DQKDPñ 0DU\ODQGï +LV UHVSRQVLELOLWLHV LQFOXGH GLUHFWLQJ
SURMHFWV WR DSSO\ DGYDQFHG VSHFWUXP PDQDJHPHQW DQG GLJLWDO UDGLR V\VWHPV WHFKQRORJLHV WR
HQKDQFH ERWK FRPPHUFLDO DQG 'HSDUWPHQW RI 'HIHQVH V\VWHPV SHUIRUPDQFHñ SULPDULO\ LQ WKH
DUHDV RI VSHFWUXP PDQDJHPHQWñ VSHFWUXP DFFHVV DQG VSHFWUXP HIILFLHQF\ï +H LV D PHPEHU RI WKH
86 $UP\ 6FLHQFH %RDUGñ DQG ZDV UHFHQWO\ VHOHFWHG IRU PHPEHUVKLS LQ WKH 7HFKQRORJLFDO
$GYLVRU\ &RXQFLO RI WKH )HGHUDO &RPPXQLFDWLRQV &RPPLVVLRQï

0Uï .RQWVRQ KDV RYHU ëè \HDUV H[SHULHQFH LQ FRPPXQLFDWLRQV WKHRU\ DQG HQJLQHHULQJñ VSHFWUXP
HQJLQHHULQJñ DQG VSHFWUXP PDQDJHPHQW DQG DXWRPDWLRQ V\VWHPVï +H KDV OHG QXPHURXV
HQJLQHHULQJ SURMHFWV GHDOLQJ ZLWK FRPPHUFLDO ZLUHOHVV WHOHFRPPXQLFDWLRQVñ LQFOXGLQJ WKH
DSSOLFDWLRQ RI DQDO\VLV DQG GHVLJQ PHWKRGV WR KLJK FDSDFLW\ GLJLWDO V\VWHPV IRU YLGHR DQG ZLUHOHVV
,QWHUQHW DFFHVVï 0Uï .RQWVRQ KDV D %DFKHORU RI 6FLHQFH DQG D 0DVWHU RI 6FLHQFH GHJUHH LQ
(OHFWULFDO (QJLQHHULQJ IURP 5HQVVHODHU 3RO\WHFKQLF ,QVWLWXWHñ 7UR\ñ 1HZ <RUNñ DQG D -XULV
'RFWRU GHJUHH IURP WKH 8QLYHUVLW\ RI %DOWLPRUH 6FKRRO RI /DZñ %DOWLPRUHñ 0DU\ODQGï

NNRQWVRQ#LLWULïRUJ
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:,//,$0 &ï <ï /((
&KLHI 6FLHQWLVW
$LU 7RXFK

'Uï :LOOLDP &ï <ï /HH LV 9LFH 3UHVLGHQW DQG &KLHI 6FLHQWLVW RI 6WUDWHJLF 7HFKQRORJ\ DW $LU7RXFK
&RPPXQLFDWLRQVï 'Uï /HH LV UHFRJQL]HG ZRUOGZLGH IRU GHYHORSLQJ WHFKQRORJLHV DQG VWDQGDUGV IRU WKH
ZLUHOHVV LQGXVWU\ï 'Uï /HH MRLQHG $LU7RXFK &RPPXQLFDWLRQV õIRUPHUO\ 3DF7HO 0RELOH &RPSDQLHVô LQ
$SULO ìäåè WR GHYHORS LPSURYHPHQWV LQ V\VWHP SHUIRUPDQFH DQG FDSDFLW\ï ,Q ìäåäñ 'Uï /HH KHDGHG WKH
WHFKQRORJ\ WHDP WKDW ZRQ WKH 3&1 OLFHQVH LQ WKH 8. IRU WKH $LU7RXFK &RQVRUWLXPï 3ULRU WR MRLQLQJ
$LU7RXFK &RPPXQLFDWLRQVñ 'Uï /HH ZRUNHG IRU ,77 'HIHQVH &RPPXQLFDWLRQV 'LYLVLRQ õ,77'&'ôï ,Q
KLV SRVLWLRQ DV VHQLRU VFLHQWLVWñ KH IRFXVHG RQ WKH GHYHORSPHQW RI DGYDQFHG SURJUDPV IRU YDULRXV PLOLWDU\
FRPPXQLFDWLRQV V\VWHPVï +H GHYHORSHG VHYHUDO VLPXODWLRQ SURJUDPV IRU WKH PXOWLSDWK IDGLQJ PHGLXP DQG
DSSOLHG WKHP WR JURXQG PRELOH FRPPXQLFDWLRQ V\VWHPVï ,Q ìäåëñ KH ZDV SURPRWHG WR 0DQDJHU RI WKH
$GYDQFHG 'HYHORSPHQW 'HSDUWPHQW DQG EHFDPH UHVSRQVLEOH IRU WKH SXUVXLW RI QHZ WHFKQRORJLHV IRU IXWXUH
FRPPXQLFDWLRQ V\VWHPVï 'Uï /HH DOVR ZRUNHG ZLWK %HOO /DERUDWRULHV DQG ZDV ZLWK WKH VDWHOOLWH
FRPPXQLFDWLRQ UHVHDUFK GHSDUWPHQW ZKHUH KH GHULYHG D PHWKRG WR FDOFXODWH WKH UDLQ UDWH VWDWLVWLFV WKDW
ZRXOG DIIHFW VLJQDO DWWHQXDWLRQ DW ìí *+] DQG DERYHï (DUO\ LQ KLV FDUHHUñ 'Uï /HH ZRUNHG DV D UHVHDUFK
DVVLVWDQW DW WKH (OHFWUR6FLHQFH /DERUDWRU\ DW 2KLR 6WDWH 8QLYHUVLW\ï

'Uï /HH UHFHLYHG KLV 3Kï'ï IURP 2KLR 6WDWH 8QLYHUVLW\ LQ ìäçêï +H ZDV WKH IRXQGHU DQG FRðFKDLUPDQ RI
&7,$©V VXEðFRPPLWWHH IRU $GYDQFHG 5DGLR 7HFKQRORJLHVñ 'Uï /HH ZDV HOHFWHG DQ ,((( )HOORZñ 5DGLR
&OXE RI $PHULFD )HOORZñ DQG D GLVWLQJXLVKHG DOXPQXV RI 2KLR 6WDWH 8QLYHUVLW\ï +H LV D ERDUG PHPEHU RI
,((( 9HKLFXODU 7HFKQRORJ\ 6RFLHW\ï +H ZDV QDPHG DQ KRQRUDU\ SURIHVVRU DW ERWK WKH %HLMLQJ 8QLYHUVLW\
RI $HURQDXWLFV DQG $VWURQDXWLFVñ DQG DW WKH 1DWLRQDO &KLDR 7XQJ 8QLYHUVLW\ RI 7DLZDQï 5HFHQWO\ KH ZDV
DSSRLQWHG E\ WKH 6WDWH RI &DOLIRUQLD DV D PHPEHU RI WKH &DOLIRUQLD &RXQFLO RQ 6FLHQFH DQG 7HFKQRORJ\ï
+H LV DOVR D PHPEHU RI WKH 8ï6ï$ï 1DWLRQDO &RXQFLO RI &RPSHWLWLYHQHVVï 'Uï /HH KDV UHFHLYHG VHYHUDO
GLVWLQJXLVKHG DZDUGV ZKLFK LQFOXGH WKH %HOO /DEV 'HGLFDWHG 6HUYLFH $ZDUGñ WKH ,77'&' 7HFKQLFDO
&RQWULEXWLRQ $ZDUGñ WKH 2KLR 6WDWH 'LVWLQJXLVKHG $OXPQL $ZDUGñ WKH ,((( 976 $YDQW *DUGH $ZDUGñ
WKH ,((( 9HKLFXODU 7HFKQRORJ\ 6RFLHW\ 6HUYLFH $ZDUG DQG DOVR VKDUHG KLV &'0$ ,QGXVWU\ $FKLHYHPHQW
$ZDUG ZLWK 'Uï $QG\ 9LWHUEL IRU KLV WHFKQLFDO DFKLHYHPHQWVï

ZLOOLDPïOHH#DLUWRXFKïFRP

3$8/ )ï /,$2
&KLHI 7HFKQRORJ\ 2IILFHU DQG 3UHVLGHQW

3DQDVRQLF 7HFKQRORJLHVñ ,QFï

'Uï 3DXO )ï /LDR LV &KLHI 7HFKQRORJ\ 2IILFHUñ 0DWVXVKLWD (OHFWULF &RUSRUDWLRQ RI $PHULFDQ
õGîEîD ¦3DQDVRQLF§ôñ DQG 3UHVLGHQWñ 3DQDVRQLF 7HFKQRORJLHVñ ,QFï 'Uï /LDR LV UHVSRQVLEOH IRU
WHFKQRORJ\ GLUHFWLRQ DQG UHVHDUFK DQG GHYHORSPHQW IRU WKH 0DWVXVKLWD *URXS LQ 1RUWK $PHULFDñ
LQFOXGLQJ VXSHUYLVLRQ RI WKH FRUSRUDWLRQ©V YHQWXUH FDSLWDO DFWLYLW\ï +LV NH\ DUHDV RI
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LQWHUHVWîH[SHUWLVH DUH WHOHSKRQ\ DQG GDWD SDFNHW QHWZRUN V\VWHPVâ GLJLWDO YRLFHîGDWD QHWZRUNLQJñ
VWRUDJH DQG V\VWHPVâ WHOHYLVLRQ SURGXFWLRQñ WUDQVPLVVLRQ DQG UHFHSWLRQñ HVSHFLDOO\ GLJLWDO DQG
KLJKðGHILQLWLRQ 79 õEURDGFDVWñ FDEOHñ VDWHOOLWHñ HWFïôâ DGYDQFHG GLVSOD\ WHFKQRORJLHVâ FRPSXWHU
QHWZRUNV DQG DGYDQFHG FRPPXQLFDWLRQV V\VWHPVï 'Uï /LDR KDV FRQVLGHUDEOH H[SHULHQFH LQ
PDQDJLQJ WKH WHFKQLFDOñ SHUVRQQHO DQG ILQDQFLDO UHVRXUFHV IRU VXFFHVV ZLWK QHZ SURGXFWV DQG
VHUYLFHVï $V VHQLRU VFLHQWLVW IRU D ODUJH DQG GLYHUVH PDQXIDFWXULQJ DQG PDUNHWLQJ FRPSDQ\ñ 'Uï
/LDR LV VNLOOHG DW GLVWLOOLQJ DQG V\QWKHVL]LQJ FRPSOH[ LQIRUPDWLRQñ IRU ERWK DQDO\WLFDO DQG
SUHVHQWDWLRQ SXUSRVHVï 3ULRU WR MRLQLQJ 0DWVXVKLWD DQG 3DQDVRQLFñ KH KHOG D QXPEHU RI SRVLWLRQV
DW %HOO &RPPXQLFDWLRQV 5HVHDUFK õ%HOOFRUHô DQG %HOO /DERUDWRULHV LQFOXGLQJ 9LFH 3UHVLGHQW IRU
(PHUJLQJ 1HWZRUNVâ 'LYLVLRQ 0DQDJHU IRU 3K\VLFV DQG 2SWLFDO 6FLHQFHV 5HVHDUFKñ $VVLVWDQW
9LFH 3UHVLGHQW RI WKH 6ROLG 6WDWH 5HVHDUFK /DERUDWRU\ñ WKH 1HWZRUN 6\VWHPV 5HVHDUFK
/DERUDWRU\ñ DQG WKH 1HWZRUN $UFKLWHFWXUH DQG )RXQGDWLRQV &HQWHUï $W %HOO /DERUDWRULHVñ KH
FRQGXFWHG UHVHDUFK RQ QRQOLQHDU RSWLFVñ ODVHU VSHFWURVFRS\ñ ODVHU PDWHULDOV DQG PLFURVWUXFWXUHVñ
DQG VHUYHG DV +HDG RI WKH 4XDQWXP (OHFWURQLFV 5HVHDUFK GHSDUWPHQWï

'Uï /LDR UHFHLYHG D %ï6ï GHJUHH LQ SK\VLFV IURP WKH 0DVVDFKXVHWWV ,QVWLWXWH RI 7HFKQRORJ\ DQG D
3Kï'ï GHJUHH LQ SK\VLFV IURP &ROXPELD 8QLYHUVLW\ï +H KDV EHHQ LQYROYHG LQ WHFKQRORJ\ UHVHDUFK
DQG PDQDJHPHQW IRU RYHU ëí \HDUVï 'Uï /LDR VHUYHV RQ WKH ERDUG RI GLUHFWRUV RI WKH ,QIRUPDWLRQ
7HFKQRORJ\ ,QGXVWU\ &RXQFLO õ,7,ôñ DQG LV DOVR D PHPEHU RI WKH %RDUG RI 'LUHFWRUV IRU VHYHUDO
FRPSDQLHV DIILOLDWHG ZLWK 0DWVXVKLWD (OHFWULF ,QGXVWULDO &Rïñ /WGï +H DOVR VHUYHV DV 'LUHFWRU IRU
/LJKWDJHñ ,QFï DQG KDV WHVWLILHG EHIRUH &RQJUHVV RQ GLJLWDO WHOHYLVLRQï +H LV D IHOORZ RI
,QWHUQDWLRQDO (OHFWULFDO ÷ (OHFWURQLFV (QJLQHHUVñ $PHULFDQ 3K\VLFDO 6RFLHW\ñ DQG 2SWLFDO 6RFLHW\
RI $PHULFDï +H KDV EHHQ DZDUGHG ìë 8ï6ï SDWHQWVñ DXWKRUHG RU FRðDXWKRUHG PRUH WKDQ æè
SURIHVVLRQDO SDSHUVñ DQG SDUWLFLSDWHV UHJXODUO\ RQ D UDQJH RI LQGXVWU\ SDQHOV DQG VHPLQDUVï 'Uï
/LDR LV D IRUPHU SUHVLGHQW RI WKH ,((( /DVHUV DQG (OHFWURð2SWLFV 6RFLHW\ñ DQG IRUPHU HGLWRU RI
WKH -RXUQDO RI WKH 2SWLFDO 6RFLHW\ RI $PHULFD %ã 2SWLFDO 3K\VLFVñ DQG FRðHGLWRU IRU WKH
$FDGHPLF 3UHVV 6HULHV HQWLWOHG 4XDQWXP (OHFWURQLFV DQG KDV VHUYHG DV D PHPEHU RI WKH %RDUG RI
7UXVWHHV RI %URRNGDOH &RPPXQLW\ &ROOHJH LQ /LQFURIWñ 1-ï

SOLDR#UHVHDUFKïSDQDVRQLFïFRP

:DK /ï /LP
9LFH 3UHVLGHQWñ 7HFKQRORJ\ DQG 'HYHORSPHQW
+XJKHV 6SDFH ÷ &RPPXQLFDWLRQV &Rï

'Uï /LP LV 9LFH 3UHVLGHQW IRU 7HFKQRORJ\ DQG 'HYHORSPHQW IRU WKH ZRUOG©V OHDGLQJ PDQXIDFWXUHU
RI FRPPHUFLDO VDWHOOLWHVï +H LV DOVR LQWHJUDOO\ LQYROYHG LQ WHFKQRORJ\ LVVXHV RQ EHKDOI RI RWKHU
+XJKHV (OHFWURQLFV FRPSDQLHVñ LQFOXGLQJ ',5(&79 DQG 3DQ$P6DWï 3ULRU WR MRLQLQJ +XJKHVñ
'Uï /LP ZDV ZLWK /RUDO 6SDFH DQG &RPPXQFDWLRQVñ ZKHUH KH ZDV FRUSRUWDWH YLFH SUHVLGHQW RI
WHFKQRORJ\ DQG RSHUDWLRQVï %HIRUH /RUDO 6SDFH DQG &RPPXQLFDWLRQVñ KH ZDV ZLWK 1RUWKURS
&RUSRUDWLRQñ (OHFWURQLFV 6\VWHPV 'LYLVLRQ DQG EHIRUH WKDW ìí \HDUV ZHUH VSHQW ZLWK +RQH\ZHOOï



ëå

'Uï /LP ERUQ LQ &KLQDñ JUHZ XS LQ 6LQJDSRUHñ FRPSOHWHG D %DFKHORU RI 6FLHQFH GHJUHH LQ
SK\VLFVñ DQG HDUQHG D 3Kï'ï LQ WKHRUHWLFDO SK\VLFV DW WKH 8QLYHUVLW\ RI 0LQQHVRWDï +H LV D ZHOOð
NQRZQ WHFKQLFDO H[SHUW LQ VDWHOOLWH HQJLQHHULQJñ RSHUDWLRQ DQG FRQVWUXFWLRQï

ZOOLP#PDLOïKDFïFRP

52%(57 :ï /8&.<
&RUSRUDWH 9LFH 3UHVLGHQW ¤ $SSOLHG 5HVHDUFK

7HOFRUGLD 7HFKQRORJLHV

5REHUW :ï /XFN\ LV &RUSRUDWH 9LFH 3UHVLGHQW RI $SSOLHG 5HVHDUFK DW 7HOFRUGLD 7HFKQRORJLHVï
3ULRU WR KLV FXUUHQW SRVLWLRQñ 'Uï /XFN\ VWDUWHG KLV FDUHHU ZLWK $7÷7 %HOO /DERUDWRULHV ZKHUH KH
ZDV LQLWLDOO\ LQYROYHG LQ VWXG\LQJ ZD\V RI VHQGLQJ GLJLWDO LQIRUPDWLRQ RYHU WHOHSKRQH OLQHVï +H
WKHQ PRYHG WKURXJK D QXPEHU RI OHYHOV IURP 0HPEHU RI 7HFKQLFDO 6WDII WR EHFRPH ([HFXWLYH
'LUHFWRU RI WKH &RPPXQLFDWLRQV 6FLHQFHV 5HVHDUFK 'LYLVLRQ LQ ìäåëñ ZKHUH KH ZDV UHVSRQVLEOH
IRU UHVHDUFK RQ WKH PHWKRGV DQG WHFKQRORJLHV IRU IXWXUH FRPPXQLFDWLRQ V\VWHPVï 7KH EHVW
NQRZQ RXWFRPH RI WKLV ZRUN ZDV KLV LQYHQWLRQ RI WKH DGDSWLYH HTXDOL]HU ð D WHFKQLTXH IRU
FRUUHFWLQJ GLVWRUWLRQ LQ WHOHSKRQH VLJQDOV ZKLFK LV XVHG LQ DOO KLJK VSHHG GDWD WUDQVPLVVLRQ WRGD\ï
,Q ìääëñ KH OHIW %HOO /DEV WR DVVXPH KLV SUHVHQW SRVLWLRQ DW 7HOFRUGLD 7HFKQRORJLHVï

'Uï /XFN\ DWWHQGHG 3XUGXH 8QLYHUVLW\ñ ZKHUH KH UHFHLYHG D %ï6ï GHJUHH LQ HOHFWULFDO HQJLQHHULQJñ
DQG 0ï6ï DQG 3Kï'ï GHJUHHV LQ ìäèä DQG ìäçìï 'Uï /XFN\ LV D )HOORZ RI WKH ,((( DQG D PHPEHU
RI WKH 1DWLRQDO $FDGHP\ RI (QJLQHHULQJï +H KDV EHHQ RQ WKH DGYLVRU\ ERDUGV RU FRPPLWWHHV RI
PDQ\ XQLYHUVLWLHV DQG JRYHUQPHQW RUJDQL]DWLRQVñ DQG ZDV &KDLUPDQ RI WKH 6FLHQWLILF $GYLVRU\
%RDUG RI WKH 8QLWHG 6WDWHV $LU )RUFHï +H VHUYHG DV 3UHVLGHQW RI WKH &RPPXQLFDWLRQV 6RFLHW\ RI
WKH ,((( õ,QVWLWXWH RI (OHFWULFDO DQG (OHFWURQLFV (QJLQHHUVôñ DQG DV 9LFH 3UHVLGHQW DQG ([HFXWLYH
9LFH 3UHVLGHQW RI WKH SDUHQW ,((( LWVHOIï +H KDV EHHQ HGLWRU RI VHYHUDO WHFKQLFDO MRXUQDOVñ
LQFOXGLQJ WKH 3URFHHGLQJV RI WKH ,(((ñ DQG VLQFH ìäåë KH KDV ZULWWHQ WKH ELPRQWKO\
û5HIOHFWLRQVû FROXPQ RI SHUVRQDOL]HG REVHUYDWLRQV DERXW WKH HQJLQHHULQJ SURIHVVLRQ LQ 6SHFWUXP
PDJD]LQHï ,Q ìääê WKHVH û5HIOHFWLRQVû FROXPQV ZHUH FROOHFWHG LQ WKH ,((( 3UHVV ERRN /XFN\
6WULNHV ïïï $JDLQï +H LV DOVR WKH DXWKRU RI WKH SRSXODU ERRN 6LOLFRQ 'UHDPVñ ZKLFK LV D VHPLð
WHFKQLFDO DQG SKLORVRSKLFDO GLVFXVVLRQ RI WKH ZD\V LQ ZKLFK ERWK KXPDQV DQG FRPSXWHUV GHDO
ZLWK LQIRUPDWLRQï +H LV DOVR D FRQVXOWLQJ HGLWRU IRU D VHULHV RI ERRNV RQ FRPPXQLFDWLRQV WKURXJK
3OHQXP 3UHVVï 'Uï /XFN\ LV WKH KROGHU RI ìì SDWHQWVï +H ZDV WKH ìäåæ UHFLSLHQW RI WKH
SUHVWLJLRXV 0DUFRQL 3UL]H IRU KLV FRQWULEXWLRQV WR GDWD FRPPXQLFDWLRQVâ DZDUGHG KRQRUDU\
GRFWRUDWHV IURP 3XUGXH 8QLYHUVLW\ DQG WKH 1HZ -HUVH\ ,QVWLWXWH RI 7HFKQRORJ\ñ DQG DOVR
DZDUGHG WKH (GLVRQ 0HGDO RI WKH ,((( DQG WKH ([FHSWLRQDO &LYLOLDQ &RQWULEXWLRQV 0HGDO RI WKH
8ï6ï $LU )RUFHï 'Uï /XFN\ LV D IUHTXHQW VSHDNHU EHIRUH ERWK VFLHQWLILF DQG JHQHUDO DXGLHQFHVï
+H KDV EHHQ DQ LQYLWHG OHFWXUHU DW DERXW RQH KXQGUHG GLIIHUHQW XQLYHUVLWLHVñ DQG KDV EHHQ WKH
JXHVW RQ D QXPEHU RI QHWZRUN WHOHYLVLRQ VKRZVñ LQFOXGLQJ %LOO 0R\HUVö û$ :RUOG RI ,GHDVûï

UOXFN\#WHOFRUGLDïFRP



ëä

52%(57 0$57,1
&KLHI 7HFKQLFDO 2IILFHU

%HOO /DEV

5REHUW /ï 0DUWLQ LV &KLHI 7HFKQLFDO 2IILFHU DW %HOO /DEVñ WKH UHVHDUFK DQG GHYHORSPHQW
RUJDQL]DWLRQ RI /XFHQW 7HFKQRORJLHVñ D OHDGLQJ SURYLGHU RI WHOHFRPPXQLFDWLRQV HTXLSPHQWï 0Uï
0DUWLQ SOD\V D NH\ UROH LQ SLYRWDO WHFKQRORJ\ GHYHORSPHQW DQG VWUDWHJ\ GHFLVLRQVï +H LV
UHVSRQVLEOH IRU HYDOXDWLQJ WHFKQRORJLFDO LQQRYDWLRQV LQ DOO SKDVHV RI GHYHORSPHQW DQG ZRUNLQJ WR
EULQJ WKHP WR PDUNHW TXLFNO\ï 3ULRU WR KLV SRVLWLRQ DV &KLHI 7HFKQLFDO 2IILFHUñ 0Uï 0DUWLQ KHOG
NH\ SRVLWLRQV LQ $7÷7 1HWZRUN 6\VWHPV DQG 7HOFRUGLD 7HFKQRORJLHVñ IRUPHUO\ %HOOFRUHï
7KURXJKRXW WKH LQGXVWU\ñ 0Uï 0DUWLQ LV ZLGHO\ UHFRJQL]HG IRU KLV RXWVWDQGLQJ FRQWULEXWLRQV LQ
GHYHORSLQJ 81,; DQG IRU KLV DFKLHYHPHQWV LQ WKH GHYHORSPHQW RI WHOHFRPPXQLFDWLRQV RSHUDWLRQV
VXSSRUW V\VWHPVï +H LV DOVR ZHOO UHJDUGHG IRU KLV ZRUN LQ GHYHORSLQJ V\VWHP VRIWZDUH IRU WKH
6DIHJXDUG $QWLPLVVLOH 6\VWHPï 0Uï 0DUWLQ VHUYHV DV D PHPEHU RI WKH 1DWLRQDO 5HVHDUFK &RXQFLOñ
SULQFLSDO RSHUDWLQJ DJHQF\ RI ERWK WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV DQG 1DWLRQDO $FDGHP\ RI
(QJLQHHULQJï %HFDXVH RI 0Uï 0DUWLQ©V ORQJVWDQGLQJ FRQWULEXWLRQ LQ WKH GHYHORSPHQW RI QHZ
WHFKQRORJLHVñ KH ZDV DVNHG WR WHVWLI\ EHIRUH WKH 8ï6ï 6HQDWH 6FLHQFH DQG 7HFKQRORJ\ &DXFXV
5RXQGWDEOH LQ ìääæ UHJDUGLQJ WKH UROH RI WKH IHGHUDO JRYHUQPHQW LQ IRVWHULQJ JURZWK LQ
WHFKQRORJ\ï

0Uï 0DUWLQ UHFHLYHG D %DFKHORU RI 6FLHQFH LQ (OHFWULFDO (QJLQHHULQJ IURP %URZQ 8QLYHUVLW\ DQG
0DVWHU RI 6FLHQFH DQG 'RFWRU RI 3KLORVRSK\ GHJUHHV LQ (OHFWULFDO (QJLQHHULQJ DQG &RPSXWHU
6FLHQFH IURP WKH 0DVVDFKXVHWWV ,QVWLWXWH RI 7HFKQRORJ\ï +H DOVR DWWHQGHG WKH 0,7 $OIUHG 3ï
6ORDQ 6FKRRO 3URJUDP IRU 6HQLRU ([HFXWLYHVï

EREPDUWLQ#OXFHQWïFRP

'$9,' &ï 1$*(/
&KLHI 7HFKQRORJ\ 2IILFHUñ $7÷7 &RUSï

3UHVLGHQWñ $7÷7 /DEV

'DYLG 1DJHO LV 3UHVLGHQW RI $7÷7 /DEVñ ZKHUH KH LV FUHDWLQJ D KLJKO\ IRFXVHG DQG LQQRYDWLYH
UHVHDUFK HIIRUW IRU $7÷7 DQG RYHUVHHLQJ WKH GHYHORSPHQW RI D QHZ JHQHUDWLRQ RI ,QWHUQHW DQG
RWKHU FRPPXQLFDWLRQV DQG LQIRUPDWLRQ VHUYLFHVï $OVRñ DV $7÷7©V &KLHI 7HFKQRORJ\ 2IILFHUñ 'Uï
1DJHO DGYLVHV WKH $7÷7 2SHUDWLRQV 7HDP DQG &KDLUPDQ©V 2IILFH RQ WHFKQRORJ\ LVVXHV DQG
FKDLUV D FRPSDQ\ðZLGH 7HFKQRORJ\ 6WUDWHJ\ DQG 'HYHORSPHQW &RXQFLOï +H LV DOVR UHVSRQVLEOH
IRU ,3 WHFKQRORJ\ GHYHORSPHQW IRU $7÷7ï 3ULRU WR MRLQLQJ $7÷7ñ 'Uï 1DJHO ZDV 6Uï 9LFH
3UHVLGHQW RI $SSOH &RPSXWHU ZKHUH KH OHDG LWV ZRUOGZLGH UHVHDUFK DQG GHYHORSPHQW JURXS
UHVSRQVLEOH IRU 0DFLQWRVK KDUGZDUHñ 0DF 26 VRIWZDUHñ LPDJLQJ DQG RWKHU SHULSKHUDO SURGXFWVï
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%HIRUH MRLQLQJ $SSOH©V $GYDQFHG 7HFKQRORJ\ *URXS LQ ìäååñ KH ZDV D UHVHDUFK VFLHQWLVW DQG
KHDG RI KXPDQ IDFWRUV UHVHDUFK DW 1$6$©V $PHV 5HVHDUFK &HQWHUï

'Uï 1DJHO KROGV XQGHUJUDGXDWH DQG JUDGXDWH GHJUHHV LQ HQJLQHHULQJ DQG D GRFWRUDWH LQ
H[SHULPHQWDO SV\FKRORJ\ DOO IURP WKH 8QLYHUVLW\ RI &DOLIRUQLDñ /RV $QJHOHVï ,Q DGGLWLRQ WR D
QXPEHU RI QDWLRQDO DQG LQWHUQDWLRQDO DGYLVRU\ FRPPLWWHHVñ KH KDV VHUYHG RQ WKH 1DWLRQDO &ULWLFDO
7HFKQRORJLHV 3DQHO DQG 1DWLRQDO 5HVHDUFK &RXQFLO 6WXG\ 6\PSRVLXPï +H LV D PHPEHU RI WKH
1DWLRQDO $FDGHP\ RI 6FLHQFHV &RPPLWWHH RQ +XPDQ )DFWRUVñ ZDV QDPHG WR 3UHVLGHQW &OLQWRQ©V
ILUVW $GYLVRU\ &RPPLWWHH RQ +LJK 3HUIRUPDQFH &RPSXWLQJñ &RPPXQLFDWLRQ DQG 1H[W
*HQHUDWLRQ ,QWHUQHWï +H DOVR VHUYHV RQ WKH %RDUG RI 'LUHFWRUV RI WKH 7HFK 0XVHXP RI
,QQRYDWLRQ LQ 6DQ -RVHñ &DOLIRUQLD DQG WKH .\OH )RXQGDWLRQñ DQG LV D PHPEHU RI WKH %RDUG RI
7UXVWHHV RI WKH 8&/$ )RXQGDWLRQï

QDJHO#LSRïDWWïFRP

*/(11 5(,70(,(5
9LFH 3UHVLGHQWñ '79 DQG :HE 0HGLD

6DUQRII /DERUDWRULHV

õELR QRW DYDLODEOH DW WKLV WLPHô
JUHLWPHLHU#VDUQRIIïFRP

'(11,6 $ï 52%(5621
&RUSRUDWH 9LFH 3UHVLGHQW DQG &KLHI 7HFKQRORJ\ 2IILFHU

0RWRUROD

'HQQLV 5REHUVRQ LV &RUSRUDWH 9LFH 3UHVLGHQW DQG &KLHI 7HFKQRORJ\ 2IILFHU DW 0RWRURODï +H LV
UHVSRQVLEOH WR WKH &(2 DQG 0DQDJHPHQW %RDUG IRU LGHQWLI\LQJñ DUWLFXODWLQJñ DQG OHDGLQJ WKH
VWUDWHJLF DQG YLVLRQDU\ EXVLQHVVðEDVHG WHFKQRORJ\ DGYDQFHPHQWV WKDW ZLOO EH WKH IRXQGDWLRQ IRU
WKH IXWXUH JURZWK RI 0RWRURODï 3ULRU WR KLV FXUUHQW SRVLWLRQñ 0Uï 5REHUVRQ MRLQHG 1&5
&RUSRUDWLRQ LQ ìääé DV 9LFH 3UHVLGHQW RI WKH FRPSXWHU SURGXFW V\VWHPV XQLWï +H ODWHU EHFDPH
6HQLRU 9LFH 3UHVLGHQW DQG &KLHI 7HFKQLFDO 2IILFHU ZKHUH KLV RUJDQL]DWLRQ SURYLGHG WHFKQRORJ\
VWUDWHJLHV DQG GLUHFWLRQV IRU 1&5 DQG IXQFWLRQDO JXLGDQFH IRU LWV HQJLQHHULQJ WHDPï 0Uï
5REHUVRQ©V FDUHHU EHJDQ DW $7÷7 %HOO /DEVñ DV D VXPPHU LQWHUQñ ZKHUH KH GHVLJQHG WKH ILUVW
GLJLWDO GLVSOD\ WHOHSKRQHï +H WKHQ MRLQHG ,%0 DV D ORJLF GHVLJQ HQJLQHHU LQ DQ DGYDQFH V\VWHPV
GHYHORSPHQW XQLWñ DQG D QXPEHU RI SURMHFWV WKDW OHG WR WKH GHYHORSPHQW RI WKH ,%0 SHUVRQDO
FRPSXWHUï ,Q ìäåçñ 0Uï 5REHUVRQ ZDV QDPHG /DERUDWRU\ 'LUHFWRU IRU WKH %XUOLQJWRQ
/DERUDWRU\ DQG VXEVHTXHQWO\ KHDGHG WKH (QGLFRWW /DERUDWRU\ï $W ,%0 KH KHOSHG GHYHORS WKH
ILUVW RQHðPHJDELW PHPRU\ FKLSï ,Q ìäååñ 'HQQLV MRLQHG 'LJLWDO (TXLSPHQW &RUSRUDWLRQ ZKHUH KH
KHDGHG YDULRXV VRIWZDUHðUHODWHG LQLWLDWLYHVñ VHUYLQJ DV 9LFH 3UHVLGHQW RI *URXSZDUH DQG 9LFH
3UHVLGHQW RI 6RIWZDUHï



êì

5REHUVRQ JUDGXDWHG IURP :DVKLQJWRQ 6WDWH 8QLYHUVLW\ ZLWK D %DFKHORUV GHJUHH LQ (OHFWULFDO
(QJLQHHULQJ DQG 3K\VLFVï +H KROGV D 0DVWHU RI 6FLHQFH LQ (OHFWULFDO (QJLQHHULQJ IURP 6WDQIRUGï
0Uï 5REHUVRQ VHUYHV DV WKH &KDLUPDQ RI WKH 7HFKQRORJ\ 3ROLF\ &RPPLWWHH DQG WKH 6FLHQFH
$GYLVRU\ %RDUGï +H KDV VHUYHG DV WKH &KDLUPDQ RI WKH %RDUG IRU 7KH 2SHQ *URXSñ DQG
FKDLUPDQ RI WKH &RPSXWHU 6\VWHPV 3ROLF\ 3URMHFW &KLHI 7HFKQRORJ\ 2IILFHUV &RPPLWWHHï +H
ZDV D PHPEHU RI WKH %RDUG RI 'LUHFWRUV DQG WKH ([HFXWLYH &RPPLWWHH RI WKH ,QIRUPDWLRQ
7HFKQRORJ\ ,QGXVWU\ &RXQFLO õ,7,ôï +H ZDV DOVR D PHPEHU RI WKH %RDUG RI 'LUHFWRUV RI WKH
6RXWK &DUROLQD 5HVHDUFK ,QVWLWXWHñ WKH &XOWXUDO &RXQFLO RI 5LFKODQG DQG /H[LQJWRQ &RXQWLHVñ WKH
%R\ 6FRWW &RXQFLOñ D PHPEHU RI WKH 6RXWK &DUROLQD 7HFKQRORJ\ $GYLVRU\ &RXQFLOñ WKH 1DWLRQDO
9LVLWLQJ &RPPLWWHH IRU WKH 6RXWK &DUROLQD &HQWHU RI ([FHOOHQFH IRU $GYDQFHG 7HFKQRORJLFDO
(GXFDWLRQï

GHQQLVïUREHUVRQ#PRWRURODïFRP

0$59,1 6,5%8
3URIHVVRU

&DUQHJLH 0HOORQ 8QLYHUVLW\

õELR QRW DYDLODEOH DW WKLV WLPHô
VLUEX#FPXïHGX

*5(** &ï 9$1'(5+(,'(1
3URIHVVRUî'LUHFWRU

8QLYHUVLW\ RI :LVFRQVLQð0DGLVRQ

*UHJJ &ï 9DQGHUKHLGHQ LV D 3URIHVVRU LQ WKH ,QGXVWULDO (QJLQHHULQJ 'HSDUWPHQW DW WKH 8QLYHUVLW\
RI :LVFRQVLQð0DGLVRQñ DQG 'LUHFWRU RI WKH 7UDFH 5HVHDUFK ÷ 'HYHORSPHQW &HQWHU DW WKH
8QLYHUVLW\ï 7KH 7UDFH &HQWHU LV WKH 5HKDELOLWDWLRQ (QJLQHHULQJ 5HVHDUFK &HQWHU RQ ,QIRUPDWLRQ
7HFKQRORJ\ $FFHVVñ DQG D SDUW RI WKH 5(5& RQ 8QLYHUVDO 7HOHFRPPXQLFDWLRQV $FFHVV õERWK RI
ZKLFK DUH IXQGHG E\ WKH 1DWLRQDO ,QVWLWXWH RQ 'LVDELOLW\ DQG 5HKDELOLWDWLRQ 5HVHDUFKôï +H LV DOVR
WKH OHDG LQYHVWLJDWRU IRU WKH 1DWLRQDO &RPSXWDWLRQDO 6FLHQFH $OOLDQFH©V HIIRUWV IRFXVHG RQ
XQLYHUVDO GHVLJQ RI FRPSXWDWLRQ VFLHQFH DQG ZHE LQIUDVWUXFWXUH WHFKQRORJLHVñ DQG SULQFLSDO
LQYHVWLJDWRU RQ RYHU ìíí JUDQWV DQG SURMHFWV LQ WKH DUHD RI UHKDELOLWDWLRQ HQJLQHHULQJñ DFFHVV WR
QDWLRQDO LQIRUPDWLRQ LQIUDVWUXFWXUH DQG QH[W JHQHUDWLRQ LQIRUPDWLRQ V\VWHPVñ FRPSXWHU DFFHVV
V\VWHPVñ DQG DXJPHQWDWLYH FRPPXQLFDWLRQ ÷ ZULWLQJ V\VWHPV IRU FKLOGUHQ DQG DGXOWV ZLWK
GLVDELOLWLHVï 'Uï 9DQGHUKHLGHQ KDV EHHQ ZRUNLQJ LQ WKH DUHD RI DFFHVV WR WHFKQRORJ\ IRU RYHU ëè
\HDUVï +LV HDUO\ ZRUN ZDV LQ WKH ILHOG RI $XJPHQWDWLYH &RPPXQLFDWLRQñ ZKHUH KH FRLQHG PXFK
RI WKH WHUPLQRORJ\ñ LQFOXGLQJ WKH WHUP ûDXJPHQWDWLYH FRPPXQLFDWLRQïû 0RUH UHFHQWO\ñ KH KDV
ZRUNHG ZLWK WKH FRPSXWHU LQGXVWU\ LQ JHWWLQJ LW WR EXLOG GLVDELOLW\ DFFHVV IHDWXUHV GLUHFWO\ LQWR
WKHLU VWDQGDUG SURGXFWVï )RU H[DPSOHñ WKH 0DFLQWRVK 26 KDV KDG DFFHVV IHDWXUHV VLQFH ìäåæñ
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26îë DQG WKH 81,; ; :LQGRZ V\VWHP VLQFH ìääêñ DQG :LQGRZV äèñ äåñ 17 DQG ëííí KDYH
DOPRVW D GR]HQ 7UDFH &HQWHU GHYHORSHG IHDWXUHV LQ WKHPï 'Uï 9DQGHUKHLGHQöV UHVHDUFK FXUUHQWO\
LQYROYHV WKH GHYHORSPHQW DQG WHVWLQJ RI JXLGHOLQHV DQG VWUDWHJLHV IRU EXLOGLQJ DFFHVV GLUHFWO\ LQWR
WKH IXOO UDQJH RI LQIRUPDWLRQ WHFKQRORJLHV DQG WHOHFRPPXQLFDWLRQV V\VWHPVï

'Uï 9DQGHUKHLGHQ UHFHLYHG D %ï6ï LQ (OHFWULFDO (QJLQHHULQJ IURP WKH 8QLYHUVLW\ RI :LVFRQVLQð
0DGLVRQ õ0DJQD &XP /DXGHôñ D 0ï6ï LQ %LRPHGLFDO (QJLQHHULQJ 3URJUDPñ DQG D 3Kï'ï LQ
7HFKQRORJ\ LQ &RPPXQLFDWLRQ 5HKDELOLWDWLRQ DQG &KLOG 'HYHORSPHQWï +H LV D PHPEHU RI WKH
6WHHULQJ &RPPLWWHH RI :HE $FFHVVLELOLW\ ,QLWLDWLYH õ:$,ô ,QWHUQDWLRQDO 3URJUDPñ WKH 1DWLRQDO
,QIRUPDWLRQ 6WDQGDUGV 2IILFH õ1,62ô 'LJLWDO 7DONLQJ %RRN 6WDQGDUGV &RPPLWWHHñ &RVWëìä ELVñ D
(XURSHDQ FRQVRUWLXP RQ HQVXULQJ DFFHVV WR QH[W JHQHUDWLRQ LQIRUPDWLRQ V\VWHPVñ PHPEHU RI
&RQVRUWLXP RI 5HKDELOLWDWLRQ (QJLQHHULQJ 5HVHDUFK 2UJDQL]DWLRQVñ IRXQGLQJ PHPEHU RI
,QWHUQDWLRQDO &RPPLWWHH RQ $FFHVVLEOH 'RFXPHQWDWLRQ IRU 3HRSOH ZLWK 3ULQW 'LVDELOLWLHV
õ,&$''ôñ DPRQJVW QXPHURXV RWKHUVï 'Uï 9DQGHUKHLGHQ ZDV D PHPEHU RI WKH
7HOHFRPPXQLFDWLRQV $FFHVV $GYLVRU\ FRPPLWWHH DQG WKH (OHFWURQLF ,QIRUPDWLRQ 7HFKQRORJ\
$FFHVV $GYLVRU\ &RPPLWWHH IRU WKH 86 $FFHVV %RDUGñ DQG VHUYHG RQ WKH VWHHULQJ FRPPLWWHH IRU
WKH 1DWLRQDO 5HVHDUFK &RXQFLOöV 3ODQQLQJ *URXS RQ û(YHU\ &LWL]HQ ,QWHUIDFHVñû DQG FRðDXWKRUHG
WKH 15&öV 0RUH 7KDQ 6FUHHQ 'HHS 5HSRUWï $W WKH çWK $QQXDO ,QWHUQDWLRQDO :RUOGð:LGHð:HE
&RQIHUHQFH LQ ìääæñ KH ZDV SUHVHQWHG ZLWK WKH <XUL 5XELQVN\ 0HPRULDO :RUOG :LGH :HE
$ZDUGï

JY#WUDFHïZLVFïHGX

-2+1 )ï :$7(56ñ -5ï
9LFH 3UHVLGHQWñ 1HWZRUN (QJLQHHULQJ
/HYHO ê &RPPXQLFDWLRQVñ ,QFï

0Uï :DWHUV LV 9LFH 3UHVLGHQW RI (QJLQHHULQJñ UHVSRQVLEOH IRU WKH DUFKLWHFWXUH DQG GHVLJQ RI /HYHO
ê©V WUDQVPLVVLRQ DQG GDWD DQG YRLFH QHWZRUNVï 8QGHU 0Uï :DWHUV© OHDGHUVKLSñ /HYHO ê LV
GHYHORSLQJ WKH ¦VRIW VZLWFK§ WKDW ZLOO DOORZ IRU VHDPOHVV LQWHUFRQQHFWLRQ EHWZHHQ ,3 QHWZRUNV
DQG 66æ QHWZRUNVï 3ULRU WR KLV SRVLWLRQ DW /HYHO êñ 0Uï :DWHUV ZDV D 0&, ([HFXWLYH 6WDII
PHPEHU UHVSRQVLEOH IRU WKH DUFKLWHFWXUHñ GHVLJQ DQG LPSOHPHQWDWLRQ RI 0&, DQG &RQFHUW©V
,QWHUQHW 6HUYLFHVï +H ZDV DOVR RQH RI WKH RULJLQDO NH\ FRQWULEXWRUV ZKR GHVLJQHG DQG EXLOW
0&,©V LQLWLDO ,QWHUQHW VHUYLFHï 0Uï :DWHUV DUHD RI H[SHUWLVH LV DOVR LQ WKH GHYHORSPHQW RI ILEHU
DQG ORQJ KDXO QHWZRUNVï +H KDV RYHU WHQ \HDUV H[SHULHQFH IRFXVLQJ RQ HQJLQHHULQJ DQG GHVLJQ RI
,QWHUQHW WHFKQRORJ\ DQG VHUYLFHVï

0Uï :DWHUV KROGV D %ï6ï LQ (OHFWULFDO (QJLQHHULQJ IURP :HVW 9LUJLQLD 8QLYHUVLW\ DQG D 0ï6ï LQ
(OHFWULFDO (QJLQHHULQJ IURP -RKQ +RSNLQV 8QLYHUVLW\ï

MDFNïZDWHUV#OHYHOêïFRP
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3$75,&. (ï :+,7(
3ULQFLSDOñ 7HOHFRPPXQLFDWLRQVñ ,QIRUPDWLRQñ 0HGLD DQG (OHFWURQLFV

3UDFWLFH
$UWKXU 'ï /LWWOHñ ,QFï

3DWULFN :KLWH LV D 3ULQFLSDO LQ WKH 7HOHFRPPXQLFDWLRQVñ ,QIRUPDWLRQñ 0HGLDñ DQG (OHFWURQLFV
õ7,0(ô 3UDFWLFH DW $UWKXU 'ï /LWWOHñ ,QFï +H LV DOVR DIILOLDWHG ZLWK WKH 7HFKQRORJ\ DQG
,QQRYDWLRQ 0DQDJHPHQW õ7,0ô 3UDFWLFHï 0Uï :KLWH©V FDUHHU VSDQV D EURDG VHJPHQW RI
FRPPXQLFDWLRQVñ IURP 5÷' WR QHWZRUN RSHUDWRU VWUDWHJLHVï (DUO\ LQ KLV FDUHHUñ KH KHOSHG
GHYHORS WKH DUFKLWHFWXUH IRU WKH IDXOW UHFRYHU\ FDSDELOLW\ IRU D WHOHSKRQH VZLWFKLQJ V\VWHPï +H
ODWHU OHG WKH VRIWZDUH GHYHORSPHQW IRU RQH RI WKH ZRUOG©V ILUVW GLJLWDO YRLFH PHVVDJLQJ V\VWHPVï
$V SDUW RI WKH LQGXVWU\ IRFXV RQ ILEHU LQ WKH ORRS V\VWHP IRU EURDGEDQG HQWHUWDLQPHQWñ KLV 5÷'
JURXS FRðGHYHORSHG WKH $70 SURWRFRO QRZ ZLGHO\ XVHG WKURXJKRXW WKH YRLFH DQG GDWD
FRPPXQLFDWLRQV LQGXVWULHVï %HIRUH MRLQLQJ $UWKXU 'ï /LWWOHñ 0Uï :KLWH ZDV D 9LFH 3UHVLGHQW RI
5HVHDUFK DQG 'HYHORSPHQW DW %HOO $WODQWLF &RUSRUDWLRQï 0Uï :KLWH OHG %HOO $WODQWLF©V
WHOHFRPPXQLFDWLRQV VWUDWHJ\ GHSDUWPHQW DQG ZDV WKH SULQFLSDO DUFKLWHFW RI WKH ILUP©V ,QWHUQHW
WHOHSKRQ\ VWUDWHJ\ï

0Uï :KLWH LV D IUHTXHQW VSHDNHU DW FRPPXQLFDWLRQV LQGXVWU\ HYHQWV DQG KDV SXEOLVKHG ZLGHO\ LQ
LQGXVWU\ WHFKQLFDO MRXUQDOVï +H ZDV D SDVW HGLWRU RI DUWLFOHV RQ WHOHFRPPXQLFDWLRQV VZLWFKLQJ
V\VWHPV IRU WKH ,((( &RPPXQLFDWLRQV 0DJD]LQH DQG ZDV D JXHVW HGLWRU IRU D VSHFLDO LVVXH RI
WKH -RXUQDO RQ 6HOHFWHG $UHDV RI &RPPXQLFDWLRQV IRFXVHG RQ EURDGEDQG VZLWFKLQJï +H KROGV D
0DVWHUV 'HJUHH DQG D 3Kï'ï LQ (OHFWULFDO (QJLQHHULQJ IURP 1RUWKZHVWHUQ 8QLYHUVLW\ï +H LV
FXUUHQWO\ D PHPEHU RI WKH $GYLVRU\ %RDUG IRU WKH 6FKRRO RI (QJLQHHULQJ DW 1RUWKZHVWHUQñ DQG D
SDVW PHPEHU RI WKH $GYLVRU\ %RDUG IRU WKH 7HOHFRPPXQLFDWLRQV GHSDUWPHQW DW 0LFKLJDQ 6WDWH
8QLYHUVLW\ï +H LV DOVR GLVWLQJXLVKHG DV WKH ILUVW $IULFDQ $PHULFDQ WR JUDGXDWH IURP 1RUWKZHVWHUQ
ZLWK D GRFWRUDWH LQ HQJLQHHULQJï 0Uï :KLWH LV EDVHG LQ $UOLQJWRQñ 9LUJLQLDï

ZKLWHïSDWULFN#DGOLWWOHïFRP

52%(57 0ï õ%2%ô =,77(5
6HQLRU 9LFH 3UHVLGHQWñ 7HFKQRORJ\ 2SHUDWLRQV

+RPH %R[ 2IILFH

%RE =LWWHU LV 6HQLRU 9LFH 3UHVLGHQWñ 7HFKQRORJ\ 2SHUDWLRQV IRU +RPH %R[ 2IILFH LQ 1HZ <RUNï
,Q KLV SRVLWLRQñ %RE LV UHVSRQVLEOH IRU WKH FRPSDQ\©V ZRUOGZLGH GLVWULEXWLRQñ RULJLQDWLRQñ



êé

SURGXFWLRQ RSHUDWLRQV DQG HQJLQHHULQJï ,Q DGGLWLRQñ KH RYHUVHHV +%2©V QHZ WHFKQRORJ\ DQG
VDWHOOLWH LQWHUHVWV DQG IRFXVHV RQ QHZ EXVLQHVV GHYHORSPHQWï +H ZDV UHVSRQVLEOH IRU WKH UROORXW
RI +%2©V VDWHOOLWH HQFU\SWLRQ LQ ìäåè DQG IRU +%2©V LQWURGXFWLRQ RI GLJLWDO FRPSUHVVLRQ
WHFKQRORJ\ LQ ìääëï +H LV DOVR RQH RI WKH IRXQGHUV RI +%2 2OH©ñ +%2 +XQJDU\ DQG +%2 $VLDï
3ULRU WR MRLQLQJ +%2ñ 0Uï =LWWHU ZDV D FDEOH RSHUDWRU DQG EURDGFDVWHU ZLWK D PLGðZHVWHUQ EDVHG
FRPPXQLFDWLRQV JURXSñ DQG SUHYLRXVO\ VXSHUYLVHG QHWZRUN RSHUDWLRQV IRU $%&ð79 LQ 1HZ
<RUNï

0Uï =LWWHU KDV D %ï$ï GHJUHH IURP &ROJDWH 8QLYHUVLW\ DQG D 0ï%ï$ï GHJUHH IURP )URVWEXUJ 6WDWH
&ROOHJH LQ 0DU\ODQGï +H VHUYHV RQ WKH 1DWLRQDO &DEOH 7HOHYLVLRQ $VVRFLDWLRQ õ1&7$ôî&DEOH
/DEV 6FLHQFH ÷ 7HFKQRORJ\ 3ROLF\ &DXFXVñ WKH 6DWHOOLWH %URDGFDVWLQJ DQG &RPPXQLFDWLRQV
$VVRFLDWLRQ õ6%&$ô 7HFKQRORJ\ &RXQFLOñ 1RUWK $PHULFDQ QDWLRQDO %URDGFDVWHUV $VVRFLDWLRQ
%RDUG RI 'LUHFWRUVñ WKH $GYDQFHG 7HOHYLVLRQ 6\VWHPV &RPPLWWHHñ WKH 7HOHYLVLRQ &RPPLWWHH RI
WKH &RQVXPHU (OHFWURQLFV $VVRFLDWLRQñ DQG LV SDVW SUHVLGHQW RI WKH 0DU\ODQGð'HODZDUH &DEOH
$VVRFLDWLRQï %RE SUHVHQWO\ VHUYHV RQ WKH %RDUG RI 'LUHFWRUV RI WKH 1RUWK $PHULFDQ 1DWLRQDO
%URDGFDVWHUV 8QLRQï

UREHUWï]LWWHU#KERïFRP
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$QQH[ êã $GYLVRU\ &RPPLWWHHV 6XEMHFW WR WKH )HGHUDO $GYLVRU\ &RPPLWWHH $FW õ)$&$ô
DV

$PHQGHG õè 8ï6ï&ïñ $SSï ëô

$ FRPPLWWHH LV DQ ûDGYLVRU\ FRPPLWWHHû VXEMHFW WR )$&$ LI LW LV D FRPPLWWHHñ ERDUGñ
FRPPLVVLRQñ FRXQFLOñ FRQIHUHQFHñ SDQHOñ WDVN IRUFHñ RU RWKHU VLPLODU JURXSñ RU DQ\ VXEFRPPLWWHH
RU RWKHU VXEJURXS WKHUHRIñ ZKLFK LV HVWDEOLVKHG DQG XWLOL]HG E\ DQ\ DJHQF\ RIILFLDO IRU WKH SXUSRVH
RI REWDLQLQJ DGYLFH RU UHFRPPHQGDWLRQV RQ LVVXHV RU SROLFLHV ZKLFK DUH ZLWKLQ WKH VFRSH RI WKH
DJHQF\öV UHVSRQVLELOLWLHVï $Q DGYLVRU\ FRPPLWWHH LV FRPSRVHG LQ ZKROH RU LQ SDUW RI LQGLYLGXDOV
RWKHU WKDQ IXOOðWLPH RIILFHUV RU HPSOR\HHV RI WKH )HGHUDO *RYHUQPHQWï

7KH DJHQF\ HVWDEOLVKLQJ DQ DGYLVRU\ FRPPLWWHH PXVW SURYLGH IRU EDODQFHG PHPEHUVKLSï )RU
SXUSRVHV RI DWWDLQLQJ EDODQFHñ DJHQFLHV VKDOO FRQVLGHU IRU PHPEHUVKLS LQWHUHVWHG SHUVRQV DQG
JURXSV ZLWK SURIHVVLRQDO RU SHUVRQDO TXDOLILFDWLRQV RU H[SHULHQFH WR FRQWULEXWH WR WKH IXQFWLRQV
DQG WDVNV WR EH SHUIRUPHGï

$GYLVRU\ FRPPLWWHHV DUH WR EH HVWDEOLVKHG RQO\ ZKHQ WKH\ DUH HVVHQWLDO WR WKH FRQGXFW RI DJHQF\
EXVLQHVVï 7KLV GHSHQGV RQ ZKHWKHU FRPPLWWHH GHOLEHUDWLRQV DUH H[SHFWHG WR UHVXOW LQ WKH FUHDWLRQ
RU HOLPLQDWLRQ RIñ RU FKDQJH LQ UHJXODWLRQVñ JXLGHOLQHVñ RU UXOHV DIIHFWLQJ DJHQF\ EXVLQHVVñ ZKHWKHU
WKH FRPPLWWHH LV OLNHO\ WR PDNH UHFRPPHQGDWLRQV UHVXOWLQJ LQ VLJQLILFDQW LPSURYHPHQWV LQ VHUYLFH
RU UHGXFWLRQV LQ FRVWñ DQG ZKHWKHU WKH FRPPLWWHHöV UHFRPPHQGDWLRQV ZLOO SURYLGH DQ LPSRUWDQW
DGGLWLRQDO SHUVSHFWLYH RU YLHZSRLQW LPSDFWLQJ DJHQF\ RSHUDWLRQVï $GYLVRU\ FRPPLWWHHV DUH
DGYLVRU\ RQO\ï 7KH\ DUH QRW HPSRZHUHG WR HVWDEOLVK UHJXODWLRQVï

$Q DGYLVRU\ FRPPLWWHH VKDOO EH WHUPLQDWHG ZKHQHYHU WKH VWDWHG REMHFWLYHV RI WKH FRPPLWWHH KDYH
EHHQ DFFRPSOLVKHGñ WKH VXEMHFW PDWWHU RU ZRUN RI WKH FRPPLWWHH KDV EHFRPH REVROHWH RU
H[FHVVLYHO\ FRVWO\ñ RU WKH FRPPLWWHHöV PDLQ IXQFWLRQV KDYH EHHQ DVVXPHG E\ DQRWKHU HQWLW\ ZLWKLQ
WKH )HGHUDO *RYHUQPHQWï 7KH FRPPLWWHH PD\ EH WHUPLQDWHG E\ DJHQF\ GHFLVLRQñ EXW HYHQ ZLWKRXW
VXFK D GHFLVLRQ WKH FRPPLWWHH ZLOO DXWRPDWLFDOO\ WHUPLQDWH ZLWKLQ WZR \HDUV RI LWV HVWDEOLVKPHQWñ
EXW FDQ EH UHQHZHG SULRU WR LWV FKDUWHU H[SLUDWLRQ GDWHï

$Q DGYLVRU\ FRPPLWWHHöV PHHWLQJV VKDOO EH RSHQ WR WKH SXEOLFï )LIWHHQ GD\öV DGYDQFH SXEOLF
QRWLFH RI PHHWLQJV LQ WKH )HGHUDO 5HJLVWHU LV UHTXLUHGï 1RWLFHV PD\ EH OHVV WKDQ ìè GD\V LI D
MXVWLILFDWLRQ LV VWDWHG LQ WKH QRWLFH ZKHQ LW DSSHDUVï +RZHYHUñ LQ FHUWDLQ FLUFXPVWDQFHV D PHHWLQJ
PD\ EH FORVHG LI LW LV GHWHUPLQHG SURSHU DQG FRQVLVWHQW ZLWK WKH SURYLVLRQV LQ WKH *RYHUQPHQW LQ
WKH 6XQVKLQH $FWñ è 8ï6ï&ï èèëõEôï 7R FORVH DOO RU SDUW RI D PHHWLQJñ DQ DGYLVRU\ FRPPLWWHH VKDOO
VXEPLW D UHTXHVW WR WKH DJHQF\ KHDG FLWLQJ WKH VSHFLILF SURYLVLRQV RI WKH *RYHUQPHQW LQ WKH
6XQVKLQH $FW õè 8ï6ï&ï èèëõEôô ZKLFK MXVWLI\ WKH FORVXUHï 7KH UHTXHVW VKDOO SURYLGH WKH DJHQF\
KHDG VXIILFLHQW WLPH WR UHYLHZ WKH PDWWHU LQ RUGHU WR PDNH D GHWHUPLQDWLRQ SULRU WR SXEOLFDWLRQ RI
WKH PHHWLQJ QRWLFHï ,I LW LV GHFLGHG WR FORVH DQ\ SDUW RI WKH PHHWLQJñ D VWDWHPHQW WR WKDW HIIHFW
PXVW DSSHDU LQ WKH )HGHUDO 5HJLVWHU ZLWKLQ WKH ìè GD\ QRWLFH SHULRGï



êç

7KH DJHQF\ KHDG RU WKH DGYLVRU\ FRPPLWWHH FKDLUSHUVRQ VKDOO HQVXUH WKDW GHWDLOHG PLQXWHV RI
HDFK DGYLVRU\ FRPPLWWHH PHHWLQJ DUH NHSWï 7KH PLQXWHV PXVW LQFOXGHã

õìô 7LPHñ GDWHñ DQG SODFHâ
õëô $ OLVW RI WKH IROORZLQJ SHUVRQV ZKR ZHUH SUHVHQWã

õLô $GYLVRU\ FRPPLWWHH PHPEHUV DQG VWDIIâ
õLLô $JHQF\ HPSOR\HHVâ DQG
õLLLô 0HPEHUV RI WKH SXEOLF ZKR SUHVHQWHG RUDO RU ZULWWHQ VWDWHPHQWVâ

õêô $Q HVWLPDWHG QXPEHU RI RWKHU PHPEHUV RI WKH SXEOLF SUHVHQWâ
õéô $Q DFFXUDWH GHVFULSWLRQ RI HDFK PDWWHU GLVFXVVHG DQG WKH UHVROXWLRQñ LI DQ\ñ PDGH E\ WKH
FRPPLWWHH RI VXFK PDWWHUâ DQG

õèô &RSLHV RI HDFK UHSRUW RU RWKHU GRFXPHQW UHFHLYHGñ LVVXHGñ RU DSSURYHG E\ WKH FRPPLWWHHï
7KH FKDLUSHUVRQ RI HDFK DGYLVRU\ FRPPLWWHH VKDOO FHUWLI\ WR WKH DFFXUDF\ RI DOO PLQXWHV RI
DGYLVRU\ FRPPLWWHH PHHWLQJVï

8QGHU VHFWLRQ ìíõEô RI )$&$ñ UHFRUGV DQG RWKHU GRFXPHQWV RI DQ DGYLVRU\ FRPPLWWHH VKDOO EH
PDGH DYDLODEOH IRU SXEOLF LQVSHFWLRQ DQG FRS\LQJï $GYLVRU\ FRPPLWWHHV DUH FRQVLGHUHG VXEMHFW WR
WKH )UHHGRP RI ,QIRUPDWLRQ $FW õ)2,$ôñ ZKLFK VHWV IRUWK SURFHGXUHV IRU SXEOLF DFFHVV WR
GRFXPHQWV DQG HQXPHUDWHV WKRVH FLUFXPVWDQFHV LQ ZKLFK GRFXPHQWV PD\ EH ZLWKKHOG IURP
GLVFORVXUHï

8QGHU DSSOLFDEOH UXOHV JRYHUQLQJ DGYLVRU\ FRPPLWWHHVñ éæ &)5 ìíìðçïìííéõNôñ PHHWLQJV RI WDVN
IRUFHV RU ZRUNLQJ JURXSV FRQYHQHG VROHO\ WR SHUIRUP IXQFWLRQV IRU DQ DGYLVRU\ FRPPLWWHH RU D
VXEFRPPLWWHH VXFK DV JDWKHULQJ LQIRUPDWLRQñ GHYHORSLQJ ZRUN SODQVñ SHUIRUPLQJ VWXGLHVñ GUDIWLQJ
UHSRUWV DQG GLVFXVVLQJ SUHOLPLQDU\ ILQGLQJV DUH QRW FRQVLGHUHG DGYLVRU\ FRPPLWWHH PHHWLQJV DQG
WKXV DUH QRW VXEMHFW WR WKH SXEOLF QRWLFH DQG RSHQ PHHWLQJ UHTXLUHPHQWV RI )$&$ï

,Q FRQWUDVWñ DQ\ VXEFRPPLWWHH RU RWKHU ZRUNLQJ JURXS RI DQ DGYLVRU\ FRPPLWWHH ZKLFK IXQFWLRQV
DV WKRXJK LW ZHUH WKH SDUHQW DGYLVRU\ FRPPLWWHH VXFK DVñ IRU H[DPSOHñ E\ õLô PDNLQJ GHFLVLRQV RU
FRQVHQVXDO SURSRVDOV WKDW ZRXOG EH ELQGLQJ RQ WKH SDUHQW FRPPLWWHH RU IXQFWLRQ DV WKH SDUHQW
FRPPLWWHHöV RZQ UHFRPPHQGDWLRQV RU õLLô SURYLGLQJ UHFRPPHQGDWLRQV GLUHFWO\ WR WKH DJHQF\ñ
ZRXOG LWVHOI EH FRQVLGHUHG DQ DGYLVRU\ FRPPLWWHH WKDW QHHGHG WR EH FKDUWHUHG XQGHU )$&$ DQG
ZRXOG EH IXOO\ VXEMHFW WR DOO WKH UHTXLUHPHQWV RI )$&$ï

7KH )&& VWDII LV DYDLODEOH WR DGGUHVV TXHVWLRQV IURP WKH 7$&ã

&RQWDFW 6WDJJ 1HZPDQ DV WKH ')2ï :LWK UHVSHFW WR VSHFLILF )$&$ TXHVWLRQVñ D
UHVLGHQW H[SHUW LV )&& DWWRUQH\ã

3DXOD 6LOEHUWKDXñ DWã 36,/%(57#IFFïJRY
3KRQH ëíëðéìåðìåæé

$GGLWLRQDO )$&$ LQIRUPDWLRQ LV DW WKH 2IILFH RI *RYHUQPHQW 3ROLF\ ZHE SDJH DWã

KWWSãîîZZZïSROLF\ZRUNVïJRY



êæ

$QQH[ éã )RFXV JURXSV ñ PRGHUDWRUñ DQG JURXS ZHE DGGUHVVHV IRU LQWHUDFWLRQï

6SHFWUXP 0DQDJHPHQW õ&KDUOHV /ï -DFNVRQñ PRGHUDWRUô

KWWSãîîZZZïMDFNVRQVïQHWîWDF

-XOHV %HOOLVLR MXOHV#UHVHDUFKïWHOFRUGLDïFRP
%UDQ )HUUHQ EUDQ#GLVQH\ïFRP
&KULVWLQH +HPULFN KHPULFN#FLVFRïFRP
'HZD\QH /ï +HQGULFNV GHZD\QH#FRPëìïFRP
&KDUOHV /ï -DFNVRQ FKXFN#MDFNVRQVïQHW
.DOOH .RQWVRQ NNRQWVRQ#LLWULïRUJ
:LOOLDP &ï <ï /HH ZLOOLDPïOHH#DLUWRXFKïFRP
:DK /ï /LP ZOOLP#PDLOïKDFïFRP
5REHUW /ï 0DUWLQ EREPDUWLQ#OXFHQWïFRP
*OHQQ 5HLWPHLHU JUHLWPHLHU#VDUQRIIïFRP
'HQQLV 5REHUVRQ 'HQQLVï5REHUVRQ#PRWRURODïFRP
3DWULFN :KLWH ZKLWHïSDWULFN#DGOLWWOHïFRP

$FFHVVLELOLW\ IRU 'LVDEOHG 3HUVRQV õ*UHJJ 9DQGHUKHLGHQñ PRGHUDWRUô

KWWSãîîWUDFHïZLVFïHGXîGRFVîIFFDGYîGLVDELOLW\ïKWP

-RVH 0ï $OYDUH] &DEDQ MDOYDUH]#FRTXLïQHW
-XOHV %HOOLVLR MXOHV#UHVHDUFKïWHOFRUGLDïFRP
9LQWRQ *ï &HUI YFHUI#PFLïQHW
6XVDQ (VWUDGD VHVWUDGD#DOGHDïFRP
%UDQ )HUUHQ EUDQ#GLVQH\ïFRP
'HZD\QH /ï +HQGULFNV GHZD\QH#FRPëìïFRP
&KDUOHV /ï -DFNVRQ FKXFN#MDFNVRQVïQHW
3DXO )ï /LDR SOLDR#UHVHDUFKïSDQDVRQLFïFRP
'DYLG &ï 1DJHO QDJHO#LSRïDWWïFRP
*UHJJ &ï 9DQGHUKHLGHQ JY#WUDFHïZLVFïHGX
-RKQ )ï :DWHUV MDFNïZDWHUV#OHYHOêïFRP
5REHUW 0ï =LWWHU UREHUWï]LWWHU#KERïFRP
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1HWZRUN ,QWHUFRQQHFWLRQ DQG $FFHVV õ0DUYLQ 6LUEXñ PRGHUDWRUô

KWWSãîîZZZðIFFïLQLïFPXïHGXî)&&îLQGH[ïKWPO

-XOHV %HOOLVLR MXOHV#UHVHDUFKïWHOFRUGLDïFRP
9LQWRQ *ï &HUI YFHUI#PFLïQHW
6XVDQ (VWUDGD VHVWUDGD#DOGHDïFRP
%UDQ )HUUHQ EUDQ#GLVQH\ïFRP
&KULVWLQH +HPULFN KHPULFN#FLVFRïFRP
'HZD\QH /ï +HQGULFNV GHZD\QH#FRPëìïFRP
5RVV ,UHODQG URVV#SDFEHOOïFRP
3DXO )ï /LDR SOLDR#UHVHDUFKïSDQDVRQLFïFRP
:DK /ï /LP ZOOLP#PDLOïKDFïFRP
5REHUW /ï 0DUWLQ EREPDUWLQ#OXFHQWïFRP
'DYLG &ï 1DJHO QDJHO#LSRïDWWïFRP
*OHQQ 5HLWPHLHU JUHLWPHLHU#VDUQRIIïFRP
'HQQLV 5REHUVRQ 'HQQLVï5REHUVRQ#PRWRURODïFRP
0DUYLQ 6LUEX VLUEX#FPXïHGX
*UHJJ &ï 9DQGHUKHLGHQ JY#WUDFHïZLVFïHGX
-RKQ )ï :DWHUV MDFNïZDWHUV#OHYHOêïFRP
3DWULFN :KLWH ZKLWHïSDWULFN#DGOLWWOHïFRP
5REHUW 0ï =LWWHU UREHUWï]LWWHU#KERïFRP
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