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2D[DFD ECDFN HDUWK KRPH WR VNLHV EULJKW GD\V DQG FREDOW QLJKW/ 7R ZDON GRZQ D
QU FREEOHWRQHG ULYHUEHG ORRNLQJ WR VSHDN ZLWK WKH DQFHVWRWY 2D DFD VLJQLI LHV
GLYHWLW ,W LV D | RXQADLQ Rl LQVSLUDW.RQ WKDW QRXULVKHV DOO FUHDW.YH LPSXOVHV $
WHUULWRU\  ZKHUH DQFLHQW NQRZOHGIH LV FROALQXDOO.  UHSURGXFHG $ VRFLHW  WKDW
SURWHFW DQG GHI HQGV LW/ KHULWDJH 2D[DFD LV FRORU VKDSH WH WKUH VPHOO 2D[ DFD
LV WKH PHHW.QJ SRLQW Rl FRPPXQDO |LFW.RQ ZKHUH LUUHFRQFLODEOH HQALWLHV FRH[ LVW

2D[ DFD LV WKH URRW VKDW UHVLVWW DQG WHOOV LW/ WRU  2D[DFD LV D WDOH R PDJLFDO
UHDOLVP 2D[ DFD LV WKH ULWKDO R FOHDQLQJ WKH SDW.R VHWALQ) WKH WDEOH SODFLQI WKH
FKDLUWV DQG SRXULQJ D PH FDO WR JHW WKH SDUW VWDUWHG $ XQLTXH | DOADWALFDO ZKLVSHU
|URP VWKH OH[LFDQ SDVW HQUDYHG LQ WRQH DQG WUDGLW.RQ 2D[DFD LV WKH VPHOO RI

FLQQDPRQ JURXQGHG FRI I HH WKH VSLF\ WDWWH R WRDVWHG FKLOL SHSSHUV VKDW VQHDNV | URP
WKH SDW.RV WR LOXQGDWH WKH VWWHHW ~%ODFN \ HOORZ DQG EDFNERQH JUHHQ PROH DUH UHDG

WR HDW $IVWHU P\ |ILUVW WHQ GD\V LQ 2D[DFD , UHDOL]HG P\ PHQADO VSDFH KDG JURZQ
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D YDOOH\ ZLWK HQRXJK PDIQHW.F DQG WRQH VWWHQIWK VR EOHQG WKH GUHDPV Rl QDWLYH
FLYLOL] DALRQV ZLWK FRORUHG OLJKW , PRYHG WR 3DULV LQ WR 1HZ <RUN LQ DQG
ILQDOO.  WR 2D[DFD LQ “XVW LQ WPH ,WV D SDUDGLVH | URP ZKLFK \RX QHYHU
OHDYH HYHQ LI \ RX DUH QRW WKHUH
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FROWPSRIDU  LPDOHV  PLHG  ZLWK
UHOLILRXYV LFRRIUDSK\ DQG WH HHFHV WR
SRIXADU FXOMUH  7KH ZD. LQ ZKLFK KH
MqWSRHY WHVH HO-PHQW  UHYHDOY D
JUDWV NQRZGHGIH R WH KLWRUL R DUW
DV ZHOD DV D VXEYHM.YH VHOH R KXPRU

'U /DNUD Q\VPDQMHY DQG DOMWV  VKH
GRPLQDQNV LG-RCRILHY WR TXHWULRQ ZKDW LV
FROLGHHG FLYLAJHG RU EDUEDUF

FRUHFW DQG LQFRUMHFW  8KLIK FXOMUHD
R IRNRH 'U /DND MGG WH
87D00HU GH CRV 9LHUGHVO ZLWK *DEULHO
2R FR | URP VR ZKHH KH
WOUMG WR H SC(RH SDLQNQ)  QUZLQ

DQG FROODJH 'U  /DNUD QLYHV DQG ZRUNW
LQ 2D[DFD OH LFR

(0, :,17(5

6KH SURGXFHV | LIXUDW.YH DUW VKDW
FRPELQHV HOHPHQW Rl WKH WA PEROLF
DQG KHU SHUVRQDO QDUUDW.YH DV
ZHOO DV DEVWUDFW SDLQALQ] WKDW
VWHWHY WKH PDWHULDOLW Rl \W\KH
WRRO DQG WKH DFWRQ R VWKH
JHWKUH +HU ZRUN LV LQ OXHQFHG E\
WKH 2D[DFDQ PDJLFDO UHDOLVP DV
ZHOO DV B\ WKH $PHULFDQ PRYHPHQW
Rl PLQLPDOLVWALF DUW DQG DEVMWUDFW
H SUHWLRQLVP , Q - LQAHU ZDV
WKH ZLQOHU Rl WKH WK HGLW.RQ Rl
WKH 94HQDO GH 3LOAKUD 5XILQR
7DPDIR  +HU ZRUN LV LQFOXGHG LQ
WKH FROOHFWLRQV R WKH OXVHR GH
$UMH ORGHUQR GH O§[LFR  OXVHR
1DFLRQDO GH OD (WDPSD  0§[ LFR
OXVHR GH $UWH &ROWHPSRUYQHR GH
2D[DFD  OF1D\  $UW OXVHXP  6DQ
$QMRRQLR  *UXQZDOG &HOWHU | RU \KH
*UDSKLF $UW DQG +DPPHU OXVHXP
/ RV $QIHOHV

&XUUHQAD.  VKH OLYHV LQ BRXWK
2UDQUH  1HZ -HUVH\  ZKHUH VKH
WHDFKHV ELOLQIXDO DUW FODWHV R
\RXQJ /DW.QRV DW WKH 9LVXDO $UW/
&HQMHU R 1HZ - HUVH\
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6KH ZDV ERUQ LQ WKH &W R
&KLKXDKXD LQ

6KH OLYHV LQ WKH & W Rl 2D DFD
OH[ LFR

6KH LV D PXOW.GLVFLSOLQDU\ DUW.VW
6KH JUDGXDWHG LQ 9LVXDO $UW DW
VKH , QMELVKWR $O0HQGH
LQFRUSRUDWHG WR 8QLYHUWLGDG GH
* XDODMXDWR LQ 6DQ OLJIXHO $OOHQGH
*XDQDMKDWR ~ OH[ LFR

+HU ZRUN KDV EHHQ H KLELWHG LQ
OHLFR WKH 8 6 &XED 9%JD]LO
6SDLQ )UDQFH &KLQD DQG RWKHU
SDUW Rl $VLD

7KH ZRUN R (PLOLD 6DQGRYDO

LQVYROYHV ~ KDQGPDGH FUDIW  LQ
SURFHWHV Rl UHSHW.W.RQ R PHPRU
DQG ERG XQGHU GLI | HUHQW
WHFKQLTXHV ~ VXFK DV FROODJH

LOMDOODW.RQ  VHW.OH RU SDLQW
7KH  DUMWWBY  SRHW.FV  WIDYHOV

DFURW QDWKUH LQ RUGHU WR H SRVH
SUREOHPV LQ WKH FRORQL] DWLRQ Rl
RXU PRGHUQ ODQGVFDSH LQ WZR ZD\V

7KH ILUVW LV WKH FUHDWRQ Rl QHZ
VSHFLHV | URP WKH FRPELQDW.RQ Rl
PDWHULDOV SURGXFHG E\  FDSLWWDOLVW
FROVXPHULVP  7KH VHFRQG LV WKH
YLVLEOH UHVXOW Rl VKH
WUDQVI RUPDWLRQ Rl WKH ERGLHV ERUQ
|URP  WKRVH UHODWLRQVKLSV  7KH
DUWLVW VSHDNV | URP V\KH PDWHUL DOLW
R KHU ZRUN\V DQG LQ VXEWOH
JHWWUHV ~ VKH  EXLOGY  FULW.FDO
UH OHFW.RQY QRW RQO\ R WKH
FXUUHQV /DW.Q $PHULFDQ VRFLHW

EXW R VWKH PHFKDQLVPV WKDW VXVWDLQ
WKH ZRUOG Rl DUW

)(/,3( 025$/(6

6DQ  3HGUR  OYUW.U
2D[ DFD

2FRWOYQ

) LUW JHQHUDW.RQ DUWLVW Rl \KH
7DOOHU GH $UVWHV 3OYWWLFDV 5XI LQR
7DPD\ R +HBV KDG VROR
DQG FROOHFWL.YH H KLELWRQV LQ
7HDV /RV $QIHOHV  6DQ 'LHIR
6DOMD )H 6DQ )UDQFLVFR 8 6

6DQ -RVE &RWD 5LFD  &HQOWHU RI
$UW DQG &XOMKUH Rl $LFKL 1DJR D
- DSDQ (FXDGRU (O 6DOYDGRU
%HQILXP &DQDGD ODGULG  6SDLQ

DQG OXVHR GH ORV 3LQWRUHV 2D] DFD
ORQAHUUH\ &DVD 5HGRQGD  OXVHR

&KL KXDKXHQVH GH $UVH
&RQWHPSRUYQHR  &DVD /DPP  OH[ LFR
&LW 3XHECD - DCDSD DQG

9LOODKHUPRVD  OH[ LFR

BHOHFWLRQ RI KLV ZRUNV LQ 3ULYDWH
&ROOHFW.RQV OXVHR GH ORV 3LQWRUHV
2D[DTXH RV LQ 2D[DFD OXVHR GH
$UWH ' RP«QIXH  &DVWHOODQRV  LQ
&RPLWYQ &KLDSDV ~ OH[LFR  $XWA
OXVHXP R : HWHUQ +HULWDUH LQ / RV
$QIHOHV  &DOLIRUQLD  OXVHXP Rl
ORGHUQ $UW R /DWQ $PHULFD
2UJDQL] DLRQ Rl $PHULFDQ 6VDWHV
'DVKLQIWVRQ ' & 8 6 +H KDV
LOOXWWDVWHG ERRNV ~ SXEOLVKHG  E\
*UD HQ 3RUU,D (GLWRULDO 3DWILD
DQG RWKHWV

) (51$1' 2 6$1' 29%/

$SUNMVW DQG  HQUDYHU ) HUQDQGR
6DQGRYDO WIDUWHG UXQQLQI  6DQII HU
" RUNVKRS LQ 2DFD[D LQ WKH \HDU RI

7KURXJKRXW KLV FDUHHU  KH
KDV OHDUQHG  PDQ HQJ UDYLQJ
WHFKQLTXHV OLNH SULQWPDNLQJ | URP
WHDFKHWV ~ 0DU«D ) HUQDQGD  ODWRV
ORFWH XPD  &RUQHOLR *DUF«D  DQG
3LODU 9RUGHY  , Q KH DUULYHG
LQ 2D[DFD WR ZRUN ZLWK -RV8
$USYDOR 7KH QHW \HDU LQ WKH
DGGUHVW ODFHGRQLR $ODFDOY KH
WDUWHG KLV RZQ PHWO DG
[\ ORIUDSK\ ZRUNVKRS
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,W LV LQHYLWDEOH WR WKLQN DERXW
8/D OYTXLQDO ZKHQ VSHDNLQJ DERXW
)UDQFLVFR /LP+Q ZKR KDV SULQMHG
PDQ R KLV ZRUNV ZLWK WKH *UHDW
ODFKLQH , W LV WKDQW WR ) UDQFLVFR
/LP+tQ WKDW DQ  HQRUPRXV
8ORFRPRAWLYH9 - 9RLULQ | URP 3DULV
Rl ZKLFK ZRUOGZLGH WKHUH PXWW
UHPDLQ QR PRUH WKDQ WZHQOW GXH WR
LW | DOOLQ] RXW R XVH LQ : RUOG : DU
., LV ZRUNLQN DQG SULQAQI ZLWK
JUHDW HIILFLHQF\ LQ WKH &W Rl
2D[DFD 7R VHH LW ZRUN DQG PRYH
LW/ KHDY\ JHDU LV VLPSO. D RQH Rl
NLQG H SHULHQFH  7ZR  FXWWRPV
RIILFHV RQH VKLS WZR VHDSRUW
DQG IRXU FUDQHV ZHUH QHHGHG WR
FDUW\ HLJKW WRQV Rl WKH ODFKLQH
DQG RQH FHOWKU Rl KLWRU  LQWR
2D] DFD

+LV ZRUNV KDYH EHHQ H KLELWHG LQ
(XURSH $VLD DQG WKURXIKRXW WKH
$PHULFDV  ,Q DGELWLRQ KH KDV
WXJKW LQ D KXJH OXPEHU Rl
ZRUNVKRSV LQ OH[ LFR DQG WKH ZRUOG
ZKLFK KDV JLYHQ KLP UHVSHFW DQG
UHFRIQLWLRQ DV DQ HQUDYHU R
H[ FHOOHQFH

) 5$1&, 682 72/ (' 2

20H R VKH JUHDWHVW DUWVW Rl
OH LFR KH JDLQHG LQAHUQDW.RQDO
UHFRIQLWLRQ DV D SULQWHU GUDZHU
SDLQMHU  VFXOSWRU  DQG  FHUDPLWW
$V DQ DFWYLVW KH VXSSRUNHG
VHYHUDO FDXVHV | RFXVHG LQ WKH
SURPRWL.RQ DQG SUHVHUYDW.RQ R WKH
OH[ LFDQ DUWLVWLF KHULWDJH DV ZHOO
DV WKH |UHH DFFHW WR DUWMVWLF
WDLQLQ) DQG WKH SURWHFW.RQ Rl
WKH HQYLURQPHQW +LV DUW LV D
UH OHFWLRQ R D JUHDW DSSUHFLDW.RQ
R WKH HWKHWFY R QDWKUH
SDUM.FXODUO. Rl WKRVH DQLPDOV W\KDW
DUH QRW FRQYHQWLRQDOO\ OLQNHG ZLWK
EHDXW OLNH | RU H DPSOH PRQNH\ V
EDW LIXDQDV WRDGV DQG LQVHFW/
$V D VFXOSWRU KH KDG WZR | RUPV R
H SUHWLRQ ROH ZKHUH  KH
UHSUHVHQMHG WKH QDWKUDO  ZRUOG
VSHFLI LFDOO\  ZLWK EHVWLDULHV Rl
GLI | HUHQW DQLPDOV DQG D VHFRQG
RH ZKHUH KH GHWDFKHG KLPVHO
FRPSOHVHO. | URP UHDOLW

)5('(5,& $0%7

) UHGHULF ~ $PDW $Q DUNLVW
ZKRVH ZRUN GHI LHV FDWHJRUL] DW.RQ
+LV ZRUN KDV EHHQ H KLELWHG DQG
SXEOLVKHG LQ ERRNV DOO RYHU WKH
ZRUOG +LV RSHQ SHUFHSW.RQ Rl
SDLQALQ] KDV WDNHQ KLP  WR
LQFRUSRUDWH LQ KLV FUHDW.YH ZRUN
PDQ. DUMVWL.F ODQIXDIHV

+H KDV FUHDWHG VFHQRIUDSK\ | RU
GDQFH DQG WKHDWHU | URP WH W/ E\
*DUF«D  / RUFD %FNHWY - XDQ
*RIWLVROR .RONV DQG 2FWDYLR
3D] +H KDV DOVR GLUHFWHG DQG PDGH
XS WKH VFHQLF VSDFHV Rl WKH 2SHUD
(O YLDMH D 6LPRUIK E\ 6YQFKH]
9HUG, DQG R VKH RUDWRULHV 2HGLSXV
5H E\  6WIDYLQUN\ &RFWHDX  DQG
ODGGDOHQD DL SLHGL GL &ULWR E\
&DOGDUD +H KDV DOVR LOOXVWUDWHG
OLVHUDU\  ZRUNV  OLNH 2QH 7KRXVDQG
DQG 2QH 1LJKW DQG WKH 2G WH

, Q KLV L QAHUYHONLRQV RQ
DUFKLWHFVWRQLF ~ VSDFHV KH KDV
GHYHORSHG SURVHFW WKDW FRPELQH
SDLQALQ] VFXOSWKUH DQG FHUDPLFV
OXUDO GH OHV 200HV  9LOODQXUEV
30XMD GH 6DQJ RU OXU Gs8OOV ,Q
WKDW VDPH SOXUDO OLQH KH KDV
H WHQGHG SDLQALQ) WR WKH UHDOP R
FLQHPDWRIUDSK\  LQ PRYLHV  OLNH
9LDVH D OD OXQD )RF DO &YQALU (O
$XOOLGR 'DQVH 1RLUH DQG ' HX
CLWY



*(25%( 0($' 0225(

1HZ - HUVH

+H JUDGXDVHG LQ 6RFLDO
$QAKURSRORI\  DW +DUYDUG 8QLYHUVLW
LQ +H OLYHV DQG ZRUNV LQ
2D[DFD OH[ LFR VLQFH

7KH IRFXV R KLV  GUDZLQIV
HQUDYLQIV  DQG  SDLQAQIV LV
QDWKUH SODQW/  KXUULFDQHV ~ DHULDO
ODQGVFDSHY  DQG WKH JUHDW DSHV
$PRQI KLV PRUH  UHFHQW VROR
H KLELW.RQV DUH &DI § 3DUDLVR DQG
6HD Rl *UHHQ DW * DOHU«D 4XHW DOOL
ORQRV \ 7LSRV DW , QMLWKWR GH
$UWHV  *UYILFDV GH 2D[DFD +LOR
&RQGXFVWRU DW ODQXHO *DUF«D $UWH
SRQMHPSRUYQHR  /X] 3, USXUD HQ OD
1IRFKH  DW  OXVHR GH  $UWH
&RQMHPSRUYQHR GH 2D[DFD LQ

DQG *UDQ 6LPLR BNHWFKERRN DW
& &8$ LQ / DV 3DOPDV *UDQ &DQDULD
6SDLQ

*8,//(502 2/*8«1
OH[ LFR &LW

+H OLYHV DQG ZRUNV LQ 2D[DFD DQG
1HZ <RUN +H LV D SURPRWHU RI WKH
FXOWKUH Rl 2D[DFD DQG KH | RXQGHG
&DI§ &HQWIDO ZKLFK ZDV D VSDFH
|RU PXVLF PRYLHV DQG WKH YLVXDO
DUW | RU PRUH WKDQ WHQ \ HDUWV  +LV
ORYH |RU ORFDO WUDGLW.RQV  OLNH
PH FDO OHG KLP WR RSHQ OH| FDOHU«D
/RV $PDOWHV DQG &DVD OH FDO LQ
1HZ <RUN  +H VWWKGLHG DW WKH
&RUQLVK B6FKRRO Rl $UW  LQ
6HDWAOH  :DVKLQIWVRQ DQG GLG
JUDGXDWH VWKGLHV DW WKH $FDGHP\ Rl
SUW LQ %XGDSHVW +XQI DU\

,5(1( ' 896296. <

6KH JUDGXDWHG LQ 9LVXDO $UW/ 6KH
KDV EHHQ OLYLQJ LQ OH[LFR IRU WKH
SDVW QLQHWHHQ \HDWV +HU ZRUN LV
FKDUDFWHUL] HG B\ WKH FRPELQDW.RQ
R SDLOMQI ZLWK FDUWRJUDSKLF
W\ WHPV WKDW REVHUYH WKH XQLYHUVH

PL[LQJ DUW ZLWK WKH GLVFLSOLQHV RI

FRVPRORJ\ DQG WKH UHSUHVHQWDWL.RQ
Rl WKH SULQFLSOHV Rl VFLHQFH LQ
WKH UHDOP R HWKHWFV ,Q KHU
ZRUNV  VKH XVHV DEVWDFW.RQ DV
PDLQ ODQIXDJH ZKLFK FROMLVKWHY
WKH EHVW WDQVODW.RQ WR VIKH DUW.VW

R WKH LOMHQVH LQQHU XQHDVH R
KXPDQ EHLQIV LQ WKH IDFH R

SKHQRPHQD
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&W R 20 DFD

+H JUDGOMG LQ 9LWDO $UN DW VKH
8QYHM.DG 9HDAX| DD ; DIDSD &OPSXV
+H PUHMD GYH LQ WH &W R
20DFD KLV SIOFH R BLUK  : LVK OLULLCP
*+PH  KH FR | RXQGHG WKH SLRVHFW 5$% $
WOV [RFWH  LQ JWDSKLF  HAVRULDO
SIRGAWRY DG H KLELWRQ VSDFHV  +LV
DUNWLF  SUDPWFH  HYROHG TURP D
FRRAEQDWRQ R LPDIHV IRXG LQ WKH
YLUMDO UDOW R PRLH  YLGRIDPHY
DG WH ,QWUHN ZLWK D SHMRIO
FROFLRAMHW DQG FRPPROBCDFH  HOHPHQV
7KH JHHDO LOMNRQ LV WHDAQ
PXUHW HHOY  HDWG ZLWK @LJLWO
2=Xezexi)\ DG XQ@HMDQAQ  VKH
LQOHFH R VKH CDWVHU LQ VRALHW

+LV ZRIN KDV BHHQ @VSD HG LQ PRIH VWDQ
LW FROOHPWYH HKLELWRY/ LQ OH LFR
DG WH ZRUOGG VXK DV /D *WILFD
20DXH D\ 6X 3URGFFLEQ SRQMPSRUYQD
DV VWWH &HQUR (WDWDO GH OV $UMV R
OH LFDCL S8OH LFR WH | XWH LV
XZUWHP DN WH )REJLRH &Q
OHQAFH , VIO 8/D &X\VD GH OV
DDV DV VKH OXVHP R ORGHQ $UW R
OHLFR &W LV WR WRR
H KLELWRQ/ DUH  80HWO 3DUD 6RIGRWO DW
WH *DCHID GH $UM GRQWPSRIYGR LQ
- DODSD 9HLDFUN] DG
SOXVFRCRUXPY DWW VKH , QMR GH SUWAV
30AMWFDV R VWH 8QYHM.GDG 9HDFUX] DD
LQ ; DIDSD  9HLDRUN .Q KH
UFHYHG WKH 8$%2 $ZDUG DV WH WK
%WHPO I1OFLRTO CH  SUMV  *UV LFDV
6KLQ DEXLR 7DN\H®D LQ 20 DFD OH LFR DQG
DQ DZDUG LQ WH FDMIRU R, QWG
SUNMY DV VKH 68SWPD 9% HIO 1DFLRIO
"H $UMV 9LVXDCHY OLLDAV LQ 7LMOD  +H
KDV SDUNFLSDMG LQ DUW DLW R OH LFR
&W QNH 8%l | RUTECH $UV)DLU 9 ([SR

5H RUPD DG 8)$, 19 +V
ZRN KV BH) SEAWHS B WH
SEAWLQY KRAH 5$%$ 4 DG

SRPSLADHL+Q GH ' LEXWR

-$,0( 58,=

+H VWKGLHG GHVLJQ YLVXDO DUW
DQG FRQWHPSRUDU\ VKRXJ KW
ORWLYDWHG E\ WKH PLJUDWRU\ | DPLO
PRYHPHQNV R KLV FRPPXQLW  6DQ
) UDQFLVFR *XLJKLQD <DXWHSHF  WR
WKH & W R 2D[DFD KLV LQAHUHVW/
UHYROYH DURXQG WKH  GLI | HUHQW
SDUDGLJPV Rl WUDQVI HUULQJ | URP WKH
UXUDO WR WKH XUEDQ VSDFH  +H
ODXQFKHG VKH QHLJ KERUKRRG
LQLWLDWL.YH /XJDU &RP.Q D VRFLDO
ODERUDVRU\ WR  UHVHDUFK  \\KH
SRWLEOH UHODW.RQVKLSV Rl WHTXLR
DV D IRUP R UXUDO RUIDQL] DW.RQ
ZLWK  FLW]HQ SDUNFLSDWRQ LQ
XUEDQ OLIH /XJDU &RP,Q ZDV SDUW
R WKH QHWZRUN , QAHUQDW.RQDO $UW/
&ROODERUDVRU\ | URP VR

+LV.  ZRUN KDV UHFHLYHG  WKH

UHFRIQLWLRQ Rl WKH ) RQGR 1DFLRQDO

SDUD OD &XOMNKUD \ ObV  $UWHV
) 21&$ ZLVWK WKH  VFKRODUVKLS
- +YHQHV  &UHDGRUHV +H

KDV EHHQ LQYLWHG WR SDUW.FLSDWH LQ
WKH 6LPSRVLR , QAHUQDFLRQDO GH 1RMD
LQ 6SDLQ ( QOFXHOAWUR  GH
SUTXLWHFWKUDV  &ROHFW.YDV LQ *UDQ

&DQDULD 5XELQ &HQWHU | RU V\KH
9LVXDO $UW/ LQ 7H DV DQG . RQ $UW
6SDFH LQ +RQ .RQ +H KDV
UXQ PDQ  ZRUNVKRSV RQ JUDSKLF
VIKRXJ KW DQG FROODERUDWLYH
SURFHWHV LQ BRORUD  &RDKXLOD

2D[DFD OH[LFR &W DQG (VDGR GH
0§[ LFR

-$0(6 %52:1

/RV $QIHOHV 8 6

7KH ZRUN R -DPHV KG %RZQ
LQFOXGHV  SDLQAM.Q)  H SHULPHQADO
WDPS FHUDPLFV WH W.OHV DQG DUW
ERRNV  (WKHW.FDOO\  KH FDQ EH
VLWKDWHG LQ WKH FROWHW R \KH
FROAWHPSRUDU\  WUHQGY  WKDW  KDYH
PRYHG DEVWUDFW ODQIXDIJH WRZDUGV D
QZ SRHW.FV  7KH VHULHV WKDW KH
SURGXFHV DUH LQ WKH FROMHW R D
SUDFW.FH LQ ZKLFK DEVWIDFW.RQ
JHQHUDWHY ~ VWWXFWKUHG ~ LPDIHV DV
YHU VXEWOH PRGHOV RU GLDJUDPV
7KH DUW.VW SURI HWHV DQ DGRUDW.RQ
|RU WKH FRQUHFW.RQ Rl YLVXDO DQG
PHOWDO VFHQDULRV DQG KLV SDWLRQ
IRU WKH VWUXFWKUHV | RXQG FKDUJHG
ZLWK PDWHULDO HQHUJ\ UHVROYH LQ
WKH ERG Rl D ZRUN WKDW JRHV | URP
WKH LPPDWHULDO UHSUHVHOADW.RQ LQ

QHXWUDO VSDFHV WR WKH FRQVWWUXFW.RQ
Rl SDWDJHV LQ SRVW SW\ FKHGHOLF

SDLOALQY
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YRUQ - XO
1 HWKHUODQGV
JURP KLV DUULYDO LQ OHLFR LQ
-DQ +HQGUL[ EHFRPHV D NH\
FKDUDFWHU LQ WKH DUW VFHQH Rl WKH

LQ ODDVEUHH

FRXQAN 6 XSSRUVHG E\ D
VFKRCDUVKLS RI WKH  1HWKHUCDQGV
OLQLVWWA Rl &XOMKUDO $1 1 DLUV WR

ZRUN LQ WKH OH LFDQ ODQGVFDSH
|URP WKDW SRLQNV RQ WKH DUW.VW
SURGXFHV ZRUNV LQVSLUHG E\  VKH
HWKHW.F R WKH WWUDYHOHU DQG WKH
QDWKUDOLVW  DEVRUELQ) D FRPSOH

SDWHUQ Rl YLVXDO DQG FXOWKUDO
H[ SHULHQFHV

+HQRUL[ EXLOGY  DQ  XQH SHFWHG
EULGJH EHWZHHQ WZR  GLI | HUHQW

WDGLW.RQY R WKRXJKW  DERXW
QDWKUH WKH ' XWFK DQG WKH OH[ LFDQ
$V D FRQFHSWKDO DUMVW KH LV D
NH\ HOHPHQW LQ JUDSKLF
H SHULPHQADW.RQ 1RW RQO\ LV KH D
SUDFW.FDO UHI HUHQFH LQ VWKH VHDUFK
Rl WHFKQLFDO  DQG VHQVLW.YH
SRWLELOLW.HV Rl VHULJUDSK\  EXW D
SURGXFHU R WKH ZRUN R PDQ
DUMWW DQG D WIDQUPLWHU — DQG
LQYHQ\RU R D ZLGH DUUD\ R
WHFKQLFDO UHSHUMRLUHV UHODVWHG VIR
WKH XVH Rl SDSHW DQG LQ\V

(676 /8*2

+H LV DQ DUW.VW WKDW KDV FUHDWHG
ODQGVFDSH LQ WKH PRVW FODWLF RI
VHQVHV LI ZH EHOLHYH FODWLF LV
VKRUW |RU  DFDGHPLF> 7KHUH
HDFWD OLHV D ELJ SDUW R WKH
PDILF R WKHVH ZRUNV ZKLFK LQ D
| LUWWW LPSUHWLRQ PLJKW VHHP OLNH
ORRVH SDLQW VWARNHV ~ EXW  ZKHQ ZH
OHDVW H[ SHFW LW WKH\ DOLJQ LQ RXU
HH WR VXJJHVW SUHFLVH DQG ZHOO
GHI LQHG VKDSHV :DWHU |LUH \KH
VNLHV ~ DUH UHFXUULQ] WKHPHV LQ
/ XJR 3DUHGHV MXVW DV UHFXUULQJ DV
KLV UHFRQWUXFW.RQ R VXJJHVWL.YH
VHGXFWLYH VLWWKDW.RQV

7KRXJK ILUH LIQLWHV DQG ZDWHU
| ORRGV ZH DUH LQ QR JUDYHU GDQIHU
WKDQ WR UHFRIQL]H WKDW ZH DUH
WIDSSHG EXW QRW LQ GDQIHU R D
| DWDO RXWFRPH

S26% «1*(/ 6$17,$*2

+H LV DQ DUWW ZKRVH ZRUN
UH OHFW/  RQ DPRQU PDQ  RWKHU
VXEMHFW  WKH | RUPV R QDWKUH  W\KH

ZRQGHWY R WKH  XQLYHUVH V\KH
FRVPRYLVLRQ R =DSRWHF FXOAKUH
DQG  YLVXDO FXOMKUH  WKDW LV

SURGXFHG E\ VRFLDO SKHQRPHQD LQ
SDUWLFXODU WKRVH WKDW KDYH ULVHQ
| URP WKH PRYHPHQW Rl &2&(, LQ WKH

v 7KLV DUWLVW KDV  VKRZQ
LOWHUHVW LQ ZRUNLQJ LQ D UDGLFDO
ZD\  ZLWK GLI I HUHQW | RUPDW DQG

WHFKQLTXHV DV PXUDO SDLQALQU
GUDZLQY LQ DOO LW  SRWLEH
YDUL DW.RQV RLO SDLQALQIV

| UHVFRHV  FKDON  VDQIXLQH DQG RQ
RFFDVLRQV ~ WKH XW.OL]DWRQ R
HYHU GD\  DQG PLOOHQDU\  PDWHULDOV
DORQI  ZLWK  KLJK  WHPSHUDWKUH
FHUDPLFV DV ZHOO DV VFXCSWKUH
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&LXCDG , [ WHSHF  2D[ DFD

+LV. ZRUN LV FHOMHUHG LQ D
FROALQXRXV ~ UHIOHFWLRQ RQ  WKH
HQYLURQPHQW 7KH ODQGVFDSH  OLJKW
WPH DQG LW SDWLQ RQ REMHFW/

DV ZHOO DV QDWKUH DQG LW F\ FOHV

DUH VRPH FKDUDFWHULVWLF DVSHFW/ RI
KLV DUW

+LV  SDLQA.Q)  ZKLFK LV PDLQO
DEVWUDFW L QWHIUDVWHV  HOHPHQW/ VKDW
HQFRPSDW | URP WKH SUHFLVH OLQHV
WR WKH EOXUUHG RU  XQSUHFLVH
JHRPHWULFDO VKDSHV ~ WUHDVWHG LQ D
FROMDQN  H SHULPHOADW.RQ  ZLWK
FRORU DQG WH WKUH

7KRXJK KLV  ZRUN LV  PDLQO
SLFWRULDO 9L OODORERV KDV
H| SHUL PHQMHG ZLWK GLI | HUHQW
GLVFLSOLQHV DPRQ WKHP HQIUDYLQJ

VFXOSWKUH DQG FHUDPLFV

,Q RYHU WKH WKUHH GHFDGHV WKDW
HQFRPSDW KLV DUW.WWLF FDUHHU  KH
KDV H KLELWHG KLV ~ ZRUN  DW
GLI | HUHQW JDOOHULHY DQG PXVHXPV R

OH[ LFR DQG VKH ZRUOG

.,0< 2/*8,1

6DQNDIR 2QI%«Q OLWKHOO LV DQ
DUILVW WKDW FRPHV  |URP  PDQ
RULJLQV DQG WUDLQLQIV

URUQ LQ OH LFR &W | RUPHUO

") LQ KH OLYHV LQ WKH
&W R 2D[DFD WH VRQ R D
OH LFDQ IDWKHU DQG DQ $PHULFDQ

PRWKHU

+H WKGLHG S$QWKURSRORJ\ DW \KH
8QLYHUWLGDG $XWQRPD GH <XFDWIQ
DQG KDV WDNHQ JUDGXDVWH VWKGLHV DW
WKH  6HDWAOH  &HQAUDO  &ROOHIH
- DVKLQIWVRQ DQG 8QLYHWLGDG GH ODV
$PSULFDV LQ 3XHECD

6LQFH KLV ZRUN KDV EHHQ
H KLELWHG LQ PDQ  LQUWLWKW.RQDO
DQG DOWHUQDWL.YH VSDFHV LQ WKH &LW
Rl 2D[ DFD

,W LV LQ ZKHQ KH EHFRPHV D
PHPEHU Rl WKH HQIUDYLQJ ZRUNVKRS
R )UDQFLVFR /LP+Q  ZKHUH KH
VWDUW WWKG LQ) VHYHUDO JUDSKLFDO
WHFKQLTXHV ~ $W WKH VDPH W.PH KH
KDV ZRUNHG LQ FROODERUDW.RQ ZLWK
SKRWRJUDSKHUV ~ OLNH 9«FWRU &KDJR\ D
DQG  3DWULFLD  &HUH R PDNLQJ
LOWHUYHQLRQY  LQ  GLILWDO  DQG
DQDORIXH DUW

+H KDV DOVR EHHQ D FXOWKUDO
SURPRVHU LQ WKH 8FRWAD FKLFD9
UHJLRQ R 2D[ DFD

1$3,=72/%

/DSLJMWROD LV D JDPH R ZRUGV
EHWZHHQ  8OVYSL] 9 SHOFLO  DQG
8SLVWAROD9  JXQ WKDW VKRRW FRORU
LOWR WKH ELJ ZDOOV $ FHQAUDO
WKHPH R WKH FROOHFW.YH LV WKH
PDWLYH FRQALQXRXV NLGQDSSLQJ R
FKLOGUHQ DQG ZRPHQ RH Rl WKH
PDLQ SURECHPV R 2D[DFD ORW RI
WKH YLFW.PV ZLOO QHYHU EH | RXQG
EXW VLPSO.  GLVDSSHDU
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/ LMRZLW DOVR QDUUDWHV WKH SDWLQJ
Rl D ERG VKURXJ K LW/
VXUURXQGLQIV ~ ZKHUH WKH  ERG
OHDYHV EHKLQG XQ RUJRWAHQ
| UDJPHQW R LWHO  RU ZKHUH LW
SODFHV VRPH R LW PHPEHW DV LI
WKH\  ZHUH XQDYRLGDECH PHDQLQIV | RU
D W.PH WR FRPH

) UDJPHQA Rl D FRUSRUDO | UDPH VKDW
LV PHPRU  ZUDSSHG LQ D VSDFH
LPSULVRQHG E\ RXU  DWAHQALRQ
| UDJPHQW ZKLFK B\ WKH ZD\  WKH
VSDFH WDNHV RYHU

,Q DQR\KHU RI WKH LPDIJHV  DQDWRP\
LV GLVSOD\HG SLFWRULDOO. VR WR
VSHDN , W EHWUD\V LW/ LQALPDF\ DWW
WKH VDPH W.PH UHYHDOHG DQG KLGGHQ
LW FRDW.QI LQ LQAMHQVH EOXHV DQG
WKH OLJKW PDUNV GLWHFW.QJ LW DUH
D ZDUQLQ] RQ PRGLI LFDW.RQV VKDW LW
FDQ XQGHUJR

+HU FRPSRVLWLRQV RQ WKH RWKHU
KDQG DUH D GLVSOD\ R WKH
UHDI ILUPLQU R WKH ERG LQ D
QDWKUDO  VFHQDULR  FRPSRVHG  E\
HOHPHQW Rl LQGX\VWWLDO  DQG
WV QAKHW.F RULJLQV  WKDW LV WKH
FROWHPSRUDU\  VSDFH LV DOWHUHG

QDWKUH

0$*' $/ (1% 5%17, &$

6KH VWKGLHG 9LVXDO $UW DW VKH
(VFXHOD 1DFLRQDO GH 9%400DV  $UVHV
3ULOLGLDQR 3XH\ UUHGEQ

6KH ZDV D VMKGHQN DW WKH YLVXDO
DUW ZRUNVKRS Rl 6HUJLR 9®] YQ

ODJGDOHQD 5DQWLFD  HSORUHV D
VXEMHFW ~ PDWAHU  UHODWHG VR
ODQGVFDSH ~ WKRXJK  QRW  LQ  VKH

VWWLFW QDWKUDOLVWLF  VHQVH  B6RPH
HOHPHQW RI KHU ZRUN VSHDN WR
GHFRUDWLYH DUW  7KH DUMVW LV
LOMHUHVWAHG LQ WKH I RUP LQ ZKLFK
WKH GHFRUDWLYH DUW SUHWHQG WR
WWLSH QDWKUH Rl LW ZLOG DQG
YLROHQV VLGH LQ DQ HIRUW WR
JHQHUDWH WKH LOOXVLRQ R FRQWJRO
R VWKHVH |HDWKUHV ~ $W WKH VDPH
WPH 5DQAFD UH OHFW RQ KRZ ZH
SHUFHLYH UHDOLW DQG RQ WKH ERQG
Rl KXPDQ EHLQIV ZLWK QDWKUH

0$18(/ '( &,61(526

+H LV DQ DUWVDQ R WKH FDQYDV
VWKDW KDV VXFFHHGHG LQ VXJJHWLQJ
GLI | HUHQW WKHPHV SDUW.QJ | URP VKH
XVH Rl GLI | HUHQW PDWHUL DOV

+LV H SHULPHQWDW.RQ KDV JRQH | URP
D FOHDQ DQG SROLVKHG ZRUN WR D
VDWKUDWLRQ R SDLOALQ] | URP \KH
SDLQWEUXVK VR WKH VSDWKOD VKH XVH
R KLV | LQIHUV>

$OMKRXIK KLV FHOQMDO ERG. Rl ZRUN
LV H SUHVWHG LQ WKH FDQYDV DQG WKH
RLOV LW LV  LPSRUMDQN  WR
XQGHUVFRUH VKDW KH KDV GHYHORSHG
SURVHFW LQ SDSHU ZRRG DQG KDV
WDNHQ VKH H[ SUHWLRQ Rl KLV DUW VR

XQFRQYHQW.RQDO PDWHUL DOV>
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ODXULFLR &HUYDQMHV ZDV ERUQ LQ
OH LFR &W DQG PRYHG WR 2D[ DFD
PDQ \HDW DIR +H VWDUWHG ZRUNLQU
ZLWK  FHPHQN  WOHV  LQ  DUW
LOAHUYHQALRQVY WKDW KDYH SURGXFHG
ZRU\V VKRZQ LQ )UDQFH DQG LQ
6SDLQ

8: KDW LV PRVW LPSRUWDQW | RU P\ VHO
DQG WKH SHRSOH DW WKH ZRUNVKRS LV
WR KDYH ZKDW WKH DUW.VW LPDILQHV
SRMUD\HG LQ D WOH H DFWD DV
WKH LPDILQHG LW 9

0%$;,0,12 -$9, (5

OD LPLQR -DYLHU LV FRMLGHHG RH R
VWH PRAW VROLG  LQMUQDARIDOOD. NQRZQ
2D DFDQ DUNWWY  7KURXIKRXW KLV FDUHHU
KH KDV PDWWU XOO H SCRUHG HQIUDYLQJ

RO SDLQV EWRJH VFXCBWWH DG
FHUDPLFV 7KH ZRIN R ODWWU OD[ LPLCGR
LV WRRJIK LW EHDW WH VDO R
WHFKQLFDO SUHFLVLRQ DFKLHYHG VKURXIK
SUIDFWFH KLV UXCHV DQG  SHUWVRIDO
WOQEDUGY RQ FRCRU WKDSH  DQG
FRPSRALWRQ ZKLFK FDQ EH REVHUYHG LQ
DQ RH R KLV PDAWWU SLHFHV  DQG KDYH
EHFRPH SDUWR KLV VW CH

1$'-$ 0$6651

1DGVD ODWPQ ZDV DV XQLYHWDO DQG
KXPDQLWDULDQ DV KHU DUW 7KLV
SKRARJUDSKHU ZDV ERUQ LQ $I ULFD
' HPREUDMLF 5HSXECLF R WKH &RQIR
ZLWK )UHQFK DQG  +XQIDULDQ
URRW 6KH DUULLYHG LQ OHLFR LQ
QHYHU WR O-DYH DIDLQ  6KH
VSHQN D YHUA VKRUW WPH LQ KHU
ELUWK FRXQA\ | RU VRRQ KHU | DPLO
PRYHG WR &RORPELD  WKHQ 3HUX
UXGDSHVW DQG &RW\D 5LFD EHFDXVH R
KHU |DWKHUSY ZRUIN LQ WKH SQWHG
IDAWLRQY  3HUKDSV LW ZDV  \WKDW
QRPDALF OLIHWNCH R HOFRXQMHW
DQG GWDQFLQI DQG GLVFRYHULHV R
QLI | HUHQW VHQULW.YLW.HV DQG ZD\V R
LQKDELW.QI WKLV ZRUOG ZKDW JDYH KHU
D XQTXH YLVLRQ DQG WWDOHQW ZKHQ
XVLQJ D FDPHUD
6KH ORYHG ECDFN DQG ZKLWH LQ
SKRAWRJUDSK\ EHFDXVH DV VKH VDLG
LW ZDV WKH EHVW ZD\ WR | LQG DQG WR
FDSWKUH WKH | HHOLQIV EHKLQG  HYHU\
H SUHWWLRQ RU PRYHPHQW +HU VHDUFK
ZHQN EH\RQG ZKDW WKH OHQV FRXOG
FDSWKUH 6KH ZDQWHG WWKH LPDIHV WKDW
ZRXOG EH LPPRUMDOL]HG ZLWK  KHU
FDPHUD WR UHYHDO WKH KXPDQ HVWHQFH
EHKLQG HYHQ WKH  VOLIKWAW Rl
JHWKUHV ~ 6KH ZRXOG DSSURDFK KHU
REMHFW.YH LQ VLOHQFH ZDWK  DQG
VKRRW
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6KH JUDGXDWHG IURP WKH % LQ
30DWLF DQG 9LVXDO $UW DW WKH
8$% 2 &XUUHQMD.  VKH LV VWKG LQJ
D ODWHU LQ $UWVWWLF 3URGXFW.RQ DW
WKH 6FKRRO R $UW DW 8$(0 6KH
FUHDWHG DQ DOMHU HIR ZLWK  WKH
VKDSH R D %DU 2VR  WKDW
LQKDELW/ LQ WKH VSDFHV VKDW VHHP
LOHYLWDEOH WR KHU DV D zZD\ WR
FRPPXQLFDWH ZLWK WKH H WHULRU DQG
WR XQGHUWMDQG KHU RZQ ERG  6KH
KDV SDUW.FLSDWHG LQ SXEOLFDW.RQV
Rl =RSLORWH 5H\ (GLWRQV I|RU
HDPSOH WKH ERRN $FHUFD GHO
%iRDU ,Q VKH KDG D VROR
H KLELWLRQ DW WKH , QMLVWKVWR  GH
$UWHV *UYI LFDV GH 2D[DFD 8(O RVR
HQ UHWURVSHFW.YD 9 , Q VKH
FROODERUDWHG ZLWK WKH HQIUDYLQ
ZRUNVKRS Rl ) HUQDQGR 6DQGRYDO | RU
D FR HGLW.RQ Rl WKH ZRUN VKDW ZDV
H KLELWHG LQ DW 8(O &KLFR
ODGULGY 6SDLQ DQG 6RPHUV * DOOHU\
I RQGRQ

6KH  XVHV  FROODJH GUDZLQ

ZUWQ DQG YLGHR DV FUHDWYH
UHVRXUFHV ~ ZKLFK VKH LQWHUYHQHV
DQG WUDQVI RUPV LQOWR KHU LQW.PDWH
DQG | DPLO. DUFKLYH JHQHUDW.QI D
SRHWLF  GLVFRXUVH WKDW DOORZV  KHU
WR FUHDWH QHZ PHPRULHV

5%~/ +(55(5$

YRUQ RQ - DQXDU LQ OH[ LFR
&LW ) URP VR KH VWKGLHG
(WKHW.FV DQG 3V FKRORI\ Rl $UW
DQG 3KLORVRSK\ DQG / LWHUDWKUH DW
WKH 8QLYHUWLGDG 1DFLRQDO $XW-QRPD
GH O§[LFR DQG DW WKH $FDGHPLD GH
6DQ &DUORV ERWK LQ OH[LFR &LW

) URP VR KH DWAHQGHG WKH
$FROH GX /RXYUH DQG WKH $FDGHPLH
GHV %DX[ $UW LQ 3DULV ) UDQFH

DQG WKH *ROGVPLWK  &ROOHIH  LQ
/RQGRQ 8 . +HUUHUD LV D PDWKUH

UHFRIQL] HG DUW.VW  ZHOO UHVSHFWHG
E\ KLV FROOHDIXHV ~ZKRVH DFWLYLW
KDV DOZD\V | RFXVHG LQ FUHDWL.YLW

+LV ZRUN LV FKDUDFWHUL]HG E\ D
WHQGHQF\  WR HQIDIH LQ RULHQAWDO
DIIDLWV  ZKLFK GLWALQIXLVKHV KLP
IURP  RWKHU DUWWW R WKHVH
ODWWKGHY  )URP D YHUW \RXQ DIH

KH WDUHG WWKGLQ  PLOOHQDU
GLVFLSOLQHV OLNH WDL FKL FKXDQ

LQ ZKLFK KH LV DQ H SHUW +H LV
SDUW R D WUHQG LQ DUW YHUW FORVH
WR WKH 8%JHDNDZD\ * HQHUDW.RQ 9

5,&$5'2 3,172

+LV  ZRUN HQFRPSDWHV D  UDQIH
EHWHHQ LQMKLW.YH WKRXJKW DQG
VMUXFWKUHG SURFHVVHV

+H FROMUXFW VXU DFHV Rl LGHDV
DQG WKHPDW.F FRQVLGHUDW.RQV ZKHUH
KH FDQ GHYHORS [UHH FUHDW.YH
SURFHWHV LQ ODE\ ULQWKLQH PRPHQW/

+H LV LQAHUHWHG LQ WKH JHQHUDW.RQ
R VSDFH DQG LW/ ELGLPHQVLRQDO
UHSUHVHOADW.RQ ~ DSSURDFKLQI VKLV
IURP  WKH WIDGLW.RQY R WKH
UHSUHVHOADW.RQ Rl SHUVSHFW.YH DQG
WNLQ) OD\RXW/  WR  GLI | HUHQW
FLUFXPVWDQFHV

,Q KLV UHFHQW ZRUNV KH VHHNV VR
UHWKUQ WKH FRGHV XVHG LQ SDLQALQ
VR WKH XUEDQ FRQAH W | URP ZKLFK KH
WRRN WKHP  UHVWRULQ] WKHP VR VKH
XUEDQ ODQIXDIHV ZLWK PXUDO DQG
JUDSKLF PHWKRGV 7KH PRGXOH ZRUNV
DV D PXOMSOLHU WKDW VHHNV WR
LOAHIUDWH WR XUEDQ ODQIXDJH LQ LW/
DEVWUDFW HVWHQFH
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+H KDV EHHQ VWG LQI D FRPSCH VXP
R WHFKQLTXHV ~ VXSSRUW  DQG
GLVFLSOLQHV XVHG LQ VKH
GHYHORSPHQW R KLV ZRUNV : KDW | RU
WKH FRPPRQ DXGLHQFH ZRXOG VHHP D
YLVXDO ZRUN ZLWK WH WKUHV DQG
OD\HW IRU KLP LQ IDFW LV
FORVHU WR  DWHPEODJH DQG
WKHUH RUH ~ WR  VFXOSWKUH +LV
LOMHQALRQ LV VFXOSWKUDO DQG  KH
VHHPV VR EH WHOOLQJ XV WKDW KH KDV
WKLQOHG GRZQ  WKH  VFXOSWKUDO
YROXPHV WR OD\HWW WKDW XVH DQ
PHDQV WR VXP VKDSHV XS  XQW.O
DFKLHYLQ) WKH |1LQDO SLHFH \KDW
UHVXOW/ LQ PXOWLOD\ HUHG
WH WKUL] HG ~ XOMUD ORZ  UHOLHI V
WUDQVSDUHQFLHV  EDFNJ URXQGV

521 &223(5

YWRUQ LQ &RRSHU LV  DQ
$PHULFDQ DUW.VW ZKR JUHZ XS LQ
2MDL  &DOLIRUQLD DQG EHIDQ KLV
FDUHHU DW WKH HQG Rl WKH V LQ
IRV $QIHOHV % KH KDG
DOUHDG.  SDUWLFLSDWHG LQ VHYHUDO
VROR DQG FROOHFWL.YH H KLELW.RQV
ZLWK  SLHFHV LQ WKH  SHUPDQHQW
FROOHFWLRQY Rl WKH  *XJJHQKHLP
OXVHXP DQG /$&0$ DV ZHOO DV LQ
HVSHFLDO H KLELW.RQV OLNH WKH RQH
DW /D - ROOD OXVHXP Rl &RQWHPSRUDU
$UW

+LV UHODWLRQVKLS ZLWK 2D[ DFD EHJIDQ
PDQ. GHFDGHV DIR ZKLFK OHG KLP WR
VVDUW 8' HO ODIXH 9 DQ
L QUHUQDWL RQDOO NQRZQ _PWHﬁ
EUDQG | RXQGHG LQ 7HRALWOYQ GHO
9DOCH

6(5*, 2 +(51$1' (=

BHUJLR +HUQYQGH] ZDV ERUQ LQ
LQ WKH WRZQ R 6DQAD  ODU«D
: RFKL[ WODSLOFR ORFDWHG  QHDU
+XDMXDSDQ GH / HtQ LQ WKH OL[ WHFD
6LHUUD  +H VWKGLHG DW (VFXHOD
1DFLRQDO GH $UVHV 3OVVMLFDV 3
DQG DW ( VFXHOD 1DFLRQDO GH
3LQAKUD  (VFXOAKUD \ *UDEDGR 8/D
( VPHUDOGD9 3 LQ OH LFR
&W  /DWHU  WRZDUGV KH
WUDYHOHG WR  (XURSH  ZKHUH  KH
VWKGLHG HQIUDYLQJ LQ WKH 3DULVLDQ
ZRUNVKRS R 3HVWHU %JDPVHQ 6LQFH
WKHQ KLV DUWWWLF SURGXFW.RQ KDV
EHHQ YDULHG DQG KROLVWAF DV KH
KDV H SHULPHOWHG ZLWK GLI | HUHQW
ILHOGY R DUW OLNH HQUDYLQI
VFXOSWKUH FHUDPLFV DQG Rl FRXUVH
SDLOA.Q] DQG GUDZLQJ EHFRPLQI RQH
Rl WKH PRVW RXWMDQGLQI DUNVW/ R
WRGD\ LQ OH[ LFR

+LV  ZRUN\V DUH SDUW R VKH
SHUPDQHQW FROOHFW.RQV LQ PXVHXPV
OLNH OXVHR GH $UWH ORGHUQR Rl
OH[LFR &W OXVHR GH ORQWHUUH\
, QMWMLVWKVWR  GH  $UWHV  *UYI LFDV  GH
2D] DFD OXVHR cH $UVNH
SRQMPSRUYQHR Rl $JXDVFDOLHQWHV
6DQ $QARQLR OXVHXP R $UW DG
OXVHXP :°UWK .°Q HODX R *HUPDQ
DPRQI  RVKHUV
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+H VWKGLHG DQG ZRUNHG DW WKH
, QMEWKWR  GH $UWHV  *UYI LFDV  GH
2D[DFD ,$*2 |LQGLQJ LQVSLUDW.RQ
LQ WKH ZRUN Rl WKH UHQRZQ DUW.VW/
WKDW KH VWKGLHG DW WKH OLEUDU
FROOHFWRQ +H ZDV PHQARUHG E\
ODWHU ) UDQFLVFR 7ROHGR ZLWK ZKR
KH ZRUNHG DQG H KLELWHG SLHFHV LQ
VHYHUDO RFFDVLRQV

+H FRPHV | URP D IDPLO. ZLWK URRW/
LQ WKH WIDGLWRQ R DUW DQG
SRWAHUN  *XLVX 3 KLV QDPH PHDQV
5SRWAHUS LQ =DSRWHF 3 LV NQRZQ | RU
WKH XVH Rl VPRNH LQ KLV ZRUN

+LV ZRUN LV D URDG WKDW WUDYHOV
DFURW WKH KLWRU Rl KXPDQONLQG
| URP VKH | LUVWW ZRUNV SDLQWHG ZLWK
DVK LQVLGH FDYHUQV WR WKH XVH RI
DQFLHQW WRROV ~ ZKLFK DUH SDUW R
KLV FXUUHQN UH OHFWLRQV RQ QHZ
WHFKQLTXHV | RU WKH SURGXFW.RQ Rl
DQ DUALVWLF REMHFW
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) LUVW RSHQHG LQ

* DOHU«D
AXHW DOOL  UHSUHVHQMW
D FROMHOCDW.RQ Rl
OH[ LFDQ DUML\VWW/
7KURXJ KRXW VKH
\HDUV LW KDV EHFRPH
D VSDFH Rl FXOAKUDO
LOWHUDFW.RQ DQG D
SODFH WR WUDFH WKH
VWY OHV Rl ERAK \\KH
HPHUILQJ WDOHQW DQG
VKH J UHDW PDVWHUV
2QH R WKH PRWRWV
VKDW NHHS 4 XHW DOOL
JRLQJ LV WKH
FROMDQW VHDUFK | RU
HWKHWLF  YDOXHV
ZKLFK FKDUDFWHUL] HV
D FHUMDLQ WJHQG LQ
OH[ LFDQ DUW

Q VKH SURWLLILRXV PDWHU
SULQMU &KUWALDQ %DPVHP LHQRYDMVG
WHFKQRORILHV LQ KLV ZRUINVKRS LQ
30V VRKHRIHHG RHR KLV ROG
QLVKRIUDSK SUHWHY WR KLV FROCHDIXH
DQG | ULHQG ) LDGFLVFR / LP+Q D VHQ
VIDXIKW HJUDYHJ EDVHG LQ 200 DFD ) RU
/LP+Q UAWUQLQI WR OH LFR ZLVK D
9R_ULQ PDFKLCH PDQXI DFVWUHG LQ VKH
V. XQTXH LQ/DNQ $PHLFD ZDV
VHOEWYH 7UDQVSRUNQ) QLQH WRY R
FDWVLURQ | URP 3DLLV WR VKH SRUWR!
/H+DYUH | URP VWHH WR 9HUDFUX]  DQG
ILQDOD. WR \WH FLW R 20 DFD  PHDQWV
D PDVRU FKDOCHQIH |, Q VKH VXPPHU R
ZLVK WWH KHB R D
FROMUXFWRQ FUDGH  VKH 9RLULQ ZDV
LQMDOCHG RQ LW GH LQW.YH SCOWRUP
LQ VKH / D OYTXLQD JUDSKLF ZRUNVKRS
CRFDWG LQ WWH QGHLIKERKRRG R 600Q
| HOLSH
7KH 9R.ULQ LV D SURALILRXV FUHDAXLH
R RMHU WPHY D BHDXW.I XO ECDFN
VXUYLYRU R VKH LQGXAWLDO
HD ZKLFK FRPPXQLFDWV ZLVK LW/
RSHLUDMRV VKURXIK VRXQBY HPLWHG B\
JHOW EDQBY SXOHV R a.QHW
DH %DPVHP AW/  +H FDPH | LRP
3DV VR VONH FDUH R VKH LEDXIXUDO
SULQV QVWRIUDSKV R *XLOCHUPR
2QI%«Q 5D O +HJUHD DG ' U/ DNLD
<RX KDYH D ZUHJFK LQ \ RXU KDQG DQG
ALWHQ 7KH PDFKLGH CRRHYY RV QRW
EUDN  <RX QGHHG VR DAVKWV
OELFDM CWWHQ 7KH PDFKLCH
RHY RV RVEUDN <RX GHHG WR
DAVKWY OXEULFDWH ALVWHQ  7KH
PDFKLQH ZDV GMLIGQHG DWVD W.PH
EHVWZHHQ WR ZDWV D WPH ZKHQ VWKLQIV
ZHH LURQFDOD. PDCH WR CDW

&223(5%$7,9% /$ -23/,1

2SHIG LQ &RRSHDW.YD / D - RSALQ
UHWW RQ RYHU WZHQN | LYH \ HDWV R
HALVWRULDO WDCHQV DQG H SHALHFH : H
VSHFLDQL] H LQ DUWERRW
SKRARIUCSK.  : H | HHG RQ VWH FRPPXQLW
DQG WKH F FHOHEUDALRQ R
OH LFDQ FXOMUH  ZKLFK KDV HQDECHG XV
WR RWDQL] H DOD VRUW R QLI | HIHQW
HHQAV/ 6RPH R RXU PRAW RAWMDQAQJ
WWH/ DH  $QYHMULR GHO OXVHR
1DFLRQDO CH $QARSRCRI«D  OH FDO $UM
GH20DFD  $QLYHMUR GO &PLR
5HDO 3RADGFR  2Ul HEUHUKD GH 20] DFD
$QLYHMDULR GH - R HXDV %HIHJ
-DPHV %RZQ /LIH DQG : RN LQ OH LFR
OXUDCHY GH D & 0; /D 3HORWD XD

KHUHQFLD GH O8] LFR DO PXQER ) RARCLELR

@GH 1DGVWD ODAPQ /D -RSALQ FROHFFL:Q
@&H SRWD VWH FUDNRQ R ERRW DQG
DUNMAYG SLHAHY ZLVK - DQ +HQEUL|
-DPHV %RZQ ;DZHJ) :ROMNL 3HAR
5x.] 'U /DND (PL :LQMU DQG:LQOO
200%«Q DQG R FRXUWH .$5581' ( RXU

PRW UHFHOV FUHDWRQ 2QGH R RXU PRW/

FKHULVKHG YDOXHV LV VKH LPSRMDGFH R
PHPRJ  5HIDUALQ] RXU H SHULHJFH LQ

VWH RUDQL] DNRQ R HYHOAV  ZH ZLWK WR

KLIKOLJKW\KH | ROCRZLQ) @ HN R
&KLDSDV DWEOXE CH , QGAMNLDOHV
3HUPDGHQWV 6WWDQG DW=RD ODFR $UW) DLU
"HN R 20 DFD DW&OE CH

, QOMNLDAHY 3R : RINVKRS B\

(&DUG +LUVFK DW) DFXONDG GH ) LARVR «D

\ /HADV 87KH , PSROMQFH R 3RHW 9
D FRQ HHJFH B\ (&ZDUG +LWFK DQG
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