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3URIDOLMW DU ZDGEH 3UHWIE,HQRXS

, QVWLWIEWRRWDYDPDNDOQWHGHD® (5,
&HQWRIPQWH U Q BWIXFEQ@E® 'L UHFWRGLC
&HQWYDMBRXQGDWARQAHZHOBIQEKUKY
$JJDUZ&@ 0(5,,7&HQWQRXEDW&GERQUW
YLVLWEBELNLNRWDIQ QLRIJOHPRUDQGXAP
8QGHUVWDORSBLDUWWKEBHQWRKSWUDWE
S5HVHD XRIGHVUKIBUHVLGH QMW BHSXEQLF
7DMLN LD/O\®QLYHURILWORYDWQRDJILWEL
7HFKQRORULBIMLN LKRDGEL Q W H U D E MR

'XVKDQEMWHUQDWYRYWFRQXP' ,,) =
DQG$JHQFYRU,QQRYDWLRDLILWE
7HFKQRORQ GHMWK BIU HV L RV M&EIH S X ERIL F
7DMLNE2NWRBDHU 0(5,GHOHJBKWOR
PHHWIZQW®XPEHRUVFKRODUXLIK UDQN
RIILFLGOMLN ZKWDW H K URK WDDPHE KL V)
RISHUVROQWZHKKRFO (5, GH @NWILIRKCPG] HW L C
DUH SODFHG DW $SSHQGLFHV u$y DQ

0(5,&HQWRIIQWHUQ BWGRBIIMBOGPRUD QRIZ®BU VWD @RIS@ I WKK H
&HQ WRJBHW UD\WH YV HP B.BKX Q GWHII HV LB MERH S X BRILEFM L N L §XWIK® Q E |
7DMLNR@EW@REHU 3URDOLMWDUZIOGH 3UHWV(SHQRWS, Q VW L WXWA
3URSVPRQ]RG®VPRQLUHFVEREVLIQWEBR8RQEHKDRID(5, &,6DQ@&65
UHVSHFWURHOSDPDNDAQAWHGHD® (5, &H Q WRIWQ WOHUN LRWY PG KRHED Q G
"LUHF WRGEB Q WWD)R XQGDWREBXDMHMKBPEDVVRGRGMRDMLN LOWW I
6XEKRRUER QRN UH V H QUARBWKELYRIL \RW B U H 1$J D LRUW K3H S X EROLFM LN L V
OU /XY $JJDUZDO &(2 0(5, 6WDUWXS DQG RWKHU GLJQLWDULH

BF



7KHO R8 LVDIP HG DASLRP RWQJ DPAYIMEHY WDWARQWEXW VR VWHQIWHQLQJ P XWWDO
XQGHUAMBQGIQ) DQG IHDMRQV EHVE HHQ -QGID DQG 7DNNMAY 7KLY LOFXGHY KRGIQJ

MRLOWMHP LoD FRQIHIHORHV DQG RWHU MIQWHYHOW RQ [OMUAMDM UHI IRQDODQG

JEREDOMXHV Rl P XWXDOLQMUHW IUHH H FKDQUH Rl SXEGFDAWRQV UHVHDUFKHV DQG

RIILELDO P X\XDO DQDOWEDO GRFXP HQW [P SGP HOMMRQ Rl NRIQW SLRMPW DQG

UHVHDUK 1Q DUHDVRI P XWDAQMHW' DMAHP [ODWRQ RI IMVHDURK [LQGIQIV Z RX@ EH

IQ WH IRPP Rl WHP DWE SLRP RWRQDOFRQI HIHQAHY VHP LODWY/ 5RXQG 7DE®N DQG

RWHU P RGHV IQYROIQI DFDGHP IEV WFKQRADW GIS®P DV GHHQWH DQDOWW

HQAHSUHQHXLY DGP IQMADWRY/ DQG RWHU VWENH KRGHY/ 1Q WH SRR P DNQJ

SUIRFHW  7KH -QWIMWRQV VKD@HQIDIH 1Q HOKDQRHP HOWRI FX@XUDO HEXFDWRQDO
DQG SHRS®! VR SHRS®! WHV EHVE HHQ -QGID DQG 7 DNNMEQ

JURP OHIW 3URI 8VPRQ]JRGD .KDLULGGLQ 8VPRQ 'LUHFWRU &65 DQG 3URI /DOLW $JJDU

0(5,&HQWRIWQ W H U Q BW XREQWBI®D RO (5, * UR XIS, Q VW L WX MV QXL
&HQWHUFHOOHG@ERYLBGXEDWWKEHRIEQWH U QDMWQ R QWINRLODAY W X
DQRW KHUR | HV \DLLRHIINOD W K LMDING N G L F Y W/ H\EW X GRUHYW H U Q D WD R
HVSHFLDO UHIHUHQFH WR HFRQRPLF DQG FXOWXUDO LVVXH"

)URP GHIW 0 UO XNHVK 3XUL 66 ( , $PE 5DMVK 8 LNH DP EDVWDGRURI , QGLD W 7DMNLVWDQ 3Rl * U 5DP DNDQW
" ZLYHGL +HDG 0 (5, &HQWH IRU, QUHUQDWRQDOBVKGLHV &,6 3URI / DQWS$JJIDW DO 9LFH 3 UHVLGHQW 0 (5, * LRXS RI
, QVWMXWRQV 0 U/ XY $JJDW DO &(2 0 (5, 6WDUMXS BG



3URIVPRQ]BGBPRIPSKDVIWRGKDQEM HUDRYLRIHNWPEQBR/OODE
EHWZKMHKG{ 5, * U R XRS!, Q V WLLRVDXOVE K&I6 5% P E5 D M HBLKIZHK L @ B H D NOLEDRI YW
KD W®R UNX MWE \3 URZ LY HIGRL Q D OWIKIRBY W DW KIN\WMHD ® R 8ZL ORD R @ D \L
HQKDQFR®S HUBDMM RH® ZRR X Q WHWLSHHF L YOVQAD W\ XIGR R D OL.\WI D U
XQGH U OVKBHHGIREIJHR SROYWKBR G Q | R U P WHLFK@® R JRIMW R G MR U G-¢
HODER WDIMIR GHO (5, *URXMSIL Q VW L VZXWERMYR Z @ W WAR U 6 G DN\D\F X O
LQGXVWU\ REUNQRMISXWPRIJUWBBDEQRIH VYV L RID®DYDQ& HEGH F X U DW
6FLH@RHSQDO\WDFYXL/GIIDUQLQUWLLIQAL B OO L1$] HOQFGER | W Z DUH. QH |
&\EHVUHF X U \DALP HDGV D IH J X D V LW HDRQ/G D WD D L 8 Y WO YWIQUHGDW B L F
DQGQDO\GHFNAFRBNVBLHQIQBW D O WL AOQH[GV UD PWIVQR QQ E DHIV
FRP S GH[WD FKLMHD UDRQGJH T X L\6W X G B QWIRE Y D QNFGISZ O H @J D Q &, W
EXLOGWHOOWMWERYSG UHG L PWGHDR/HUHDRIWZBQBLQHHVEIQILJ @
GHYHOR® O\WNED\WORH @ ZB Q BiL Q SRV L FLLGERIW L J QEXQLIO LB DL Q W
VRIWZDUH V\VWHPV IRU YDULRXV DSSOLFDWLRQV KH DGGHC

JURPOHIBWURBVPRQ]RGHWDLULGEMRRQLUHFW&RBEDQ®U ODUX$EGXMDEERUW®G)RUHL3ROLEFQ D O\\DLQ
JRUHFDVWLQJ '"HSDUWPHQW
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3R ' U 50P DNDQW ZLYHA +HDG 0 (5, & 6 P DEH D SUAVHOMMRQ 1O WH SBIDY VHWAWRQR WH
\OIG ) RXP P P HADWO DIWUWH LODXI XUDOVHWRQ RQ 2, QMUIMRDO FRQRP IF SRRSHIDIRG 2 WiHU
SDUWASDOWV IQFOGHG 0 U +H =KHZ H. 3UMGHQWV &KIQD 2 YHYHDV ' HYHBSP HQNS$WRADWRY 0 U
ORERHY 6KRNU ' ILHARU * UHHQ (QHU\ ' HYHBSP HQA HSDUWR HQW7DNNMER (BD9 6RQ/ DERFFR
([HPOWYH ' WUHARU WH $P HUFDQ &KDP EHY R &RP P HUFH 86 . \ LI\ ] WEIQ 96MQHW &RXQHO 86
7 DNNMBIQ 93XMOHW &RXQACDQG 86 $1J KDQMWEIQ %XMGHW , QUDAYHY

BK



OU /XY $JIJDZDO PDGH D SIHVHOAMRQ 1Q WH VHWRQ RQ 3, QQRYDARQ DQG
' LIV DMRY  1Q WKH VDIG )RKP +H HP SKDM] HG VR HQKDQFH HGXFDMRQ LOWIDPARQY
HQIDJHP HQW DQG FRADERWDMRQ EHVE HHQ WH 0 (5, * IRXS R, QAMIMMRQV DQG VKH 7 DNIN
DFDGHP IF IQWMIMVRQV DQG XQGHUIOHG WH QHHG Rl P DQDUHP HOWWXG. DQG LQIRWP DARQ
WIFKQR®RI\ ,7 1Q VRGD\W ZRUB +H HDERWDWG KH LRBI Rl 0 (5, * IRXS R LOWIARQV
ZKIFK IV NQRZQ IRU IW ZRUT FOW IDFXGOV  LOGXW RUHQMG FXUIEXOP ,7 SWRIWDP
WDLQV SLIRIHWIRQDY LQ DGYDQFHG &\ EHU VHFXUW ' DD 6FIHQFH DQG $QDOWEV 0 DFKIOH
/HDWQI  $UAILFIDO, QM@IHQFH $, DQG 6RIVE DIH ( QUIOHHUQ) &\ EHU VHEXUW LV DIP HG
DW\DIHI XDUEQ) i VWP V DQG GDVD DI DIQWHYROLQ) VKUHDW  GDVID VFIHQFH DQG DQDOWEV
GHYHRSV GDW VFAHQMAW DQG DQDOW WG 1Q H WDPAQJ DPARQDE®! LOMIKW |1URP
FRP S®{ GDW 0 DFKIQH GDUIQ) DQG $, HTXLSV WXGHQW Z WK DGYDQFHG NQRZ BIGIH 1Q 0 /
DOG $, VR EXLQS LOWDI HQMA WHP V DQG SUHGIFWYH P RGHY Z KHUHDV VRIVE DUH HQJ LOHHUQJ LV
GHWL QHG VR GHYH®S DQDO WFDOVNLABIG VRIVE DUH HQU LOHHWY/ SURI LFHOMOQ GFMJIQQJ  EXIAEQY]
DOG P DIQWIQIQ) VRIVE DUH A VWKP V | RUYDURXV DSSTFDMRQV KH DGGHG



0(5, GHRUDMRQ FDMIG RQ ' U $PRYRGD ,BRP 7HP XU 9LFH 3UHVIGHQW 1 DWRQDO
$FDGHP\ Rl 6FHQFHV R 7DNINMEQ LQ KLV RIILFH RQ 2 FW 0 U 4 XLERQRY 6XEKRQ
) DAVBHFUMVIDY  GHSDUR HQAWRI $MD + 3DFULE FRXQMHY 0 IOMAM Rl ) RUHJQ $11DILV Rl WH
SHSXEQE R 7DNNMEQ DOR MRIOHG WH PHHMQ) : H KDG FROMXPWH GDRIXH RQ
HQKDQFLQJ DFDGHP LF FRRSHUDWRQ EHVE HHQ WWH $FDGHP\ RI 6 FIHQFHV DQG WKH 0 (5, * LRXS
R, QMNMRQV 1Q YDURXV VSKHHV 3Rl / DOW$JJIDWZ DO 9LFH 3UMGHQW 0 (5, * LRXS Rl
, QMIMMRQY LOYIWG ' U $PRQRGD ,BRP 7HP XU 9LFH 3UHMGHQW 1 DWRQDO $FDGHP\ Rl
6FLHQOFHV Rl 7 DNINMEDQ VR , QGID Z KLFK KH DFFHSWIG %R VKKH VIGHV DI UHHG VR FROAQXH VKH
LQMIDPIRQY DIP HG DWILQAQ] QHZ DYHQXHV Rl DFDGHP IF FRRSHUDWRQ EHVE HHQ WKH VE R
LOWIMMRQY



0(5, * IRXS R, QWIMVRQV VI QHG D 0 HP RIDQGXP Rl 8 QGHUMBQGEQ) OR8  Z MK WKH
SQYHUMW R ,QQRYDMRQ DQG ' LIMBO 7THRKQR®RIWV 8,' 7 Rl 7DNNMEQ $JHQR R
, QORYDVRQ DQG ' LJ IMPO7 HFKQR®RI LHV XQGHU WH 3UHMGHOAWR ViKH S5HSXEQE Rl 7 DNNMEQ 1Q
. X®Y AW RI 7 DNNMEQ RQ 6HSWP EHU 3WRl / DOASJJDZ DO 91FH 3UMMGHQW O ( 5,
* IRXS R, QWIMVIRQV DQG 3Rl $® RWKR 6KRKL RQ ' LLHARU 8 QLYHUMW Rl , QQRYDVMRQ DQG
' LJMDO7 HFKQR®J LHV R 7 DNNMWDQ VLI QHG WMH 0 R8 RQ EHKDO RI 0 (5, * LRXS Rl , QUWIAMMRQY
DQG 8,' 7 ULVSHPWH® 3R ' U 5DP DNDQW' ZLYHGL H SHUWW ILRP 5XWID ,WDQ ,QaAD
&HOADO$MDQ FRXQMHY 0 U +RNP ,\WP RIORGD ) LUAV' HSXW ' WHARU R WH $JHOR R
,QORYDARQ ' LJIVDO7 HFKQR®RJI LHV XQGHU WH 3UHMIGHQWRI WH SHSXEQE RI 7 DNNMQ DQG
0U/XY $JIDZDO&(2 0(5, 6VDUXS DQG RWHU GLI QVBUHY Z HH SUIHVHOWDWH VI QQJ Rl
WKH O R8

7KH VDIG OR8 HQYWDIHV FRRSHUDMRQ 1Q [P SDUAQ) HGXFDWRQ lQ LQIRWP DURQ
WFKQR®J\  DUAI LFLDOLQWAGI HOFH DQG RWHU SURIHWIRQDODUHDV %R VKH , QAIMVRQY DUH
FRP P MWMG VR DFKLHYH WHU RENMIPYHY WIRXIK VKH SURP RARQ R UHVHDUFK  VFKR@UKLSV
DOG RMHU PHEAXPV 7KH ,QMIMXVMRQV Z L@ XQGHWENH P XWD® DJHHG FRADERWDWYH
FRRSHUDMRQ DQG IHVHDUFK 1Q ,7 DUHDV , QGID DQG 7 DNNMBQIV LOWIHVWZ RX@ EH WH SLYRW
R WH FRIERIDMRQ DQG FRRSHIDMRQ 1Q HGXFDMRQ VHRVRU DQG LOVSUH WKH UHVHDURK

SIRWFW ' MHPIODARQ R DK IIQAQIV ZRX@ EH 1Q WH IRP R

WHP DWE SURP RURQDO FRQIHLHQFHY  VHP QDL 5RXQG 7DEGN DQG RWHU P RGHV LQYROYLQJ

DFDGHP LFV WIFKQRFLDW GLIS&P DW  HQWHSUHQHXLY  DGP LOMADVRY/ DQG RWHU WIINH KRGHL/
1Q WH SRTA P DNQJ SUIRFHW
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3R ' U 5DP DNDQW ZLYHGLZ DV DZDUWHG D 3' IS®P D Rl +RQRWIDY 3WRIHWRU E\ \WKH
SQYHUMW R ,QQRYDMRQ DQG ' LIMBO 7THRKQR®RIHV 8,' 7 Rl 7DNNMEQ $JHOR R
, QORYDVRQ DQG ' LJ MPO7 HFKQR®RI LHV XQGHU WH 3UMMGHOWR! ViKH 5HSXEQE Rl 7 DNNMEQ LQ
. X®Y FIW Rl 7 DNNMBDQ RQ 2 FIREHU 7KLY KRQRXUZ DV JLYHQWR 3WRl ' U ' ZLYHGL
IQ D VSHFLDOI XQPMRQ DWMKH 8 QLYHUAW FDP SXV ZKHWH H SHW ILRP 5XWID ,DQ ,QGED
&HQADOS$SMDQ FRXQMHY DQG RWHU FRXQMHY SDUAFISDWIG 3WRI ' U ' ZLYHGL ZDV JLYHQ D
FHUMIFDW E\ 3WRI $® RWKR 6KRKL RQ 5HAVRU R WKH VDIG 8 QIYHUAW 7KLY KRQRXU Z DV
JIYHQ VR 3Rl ' U ' ZLYHG 1Q LHFRIQMRQ Rl KLV RXWAMDQGIQI DFKLHYHP HQW 1Q D IHG Rl
&HQADOSMDQ 6VXGHV DQG H FHBIQWFRQMEXWRQ 1Q SLRP RUQJ IHDMRQV EHVE HHQ , QGID DQG
7DNNMEDQ 0 U+RNP VP RIQRGD ) UM/ HSXW ' WHAVRUR WH $JHOR R, QORYDWRQ DQG
' LI MDO7 HFKQR®RJ LHV XQGHUVKH 3UHMGHOWRI VIKH 5 HSXEQE R 7 DNNMWQ Z DV SUIHVHQARQ VKH
RFFDVRQ

3WR / DOW $JJDZ DO XQGHUIOHG WH QHHG Rl JHRSROAFDO WXG DQG LQIRWP DARQ
WFKQR®RI\ ,7 1O VRGD\W ZRUG +H HDERWDWG KH LRBI Rl 0 (5, * LIRXS R LOWIAMRQY
ZKIFK IV NQRZQ IRU LW ZRUB FOW IDFXQV  LOGXVW RUHQWG FXUIEXO(P ,7 SWRILDP
WDIQV SIRIHWRQDY [Q DGYDQFHG &\ EHU VHRXUW ' DD 6FIHQFH DQG $QDOMEV 0 DFKIQH
/HDWQIQ)  $UAILFIDO, QM@IHQFH $, DQG 6RIVE DIH (QUIIOHHUQI &\ EHU VHFXUW LV DIP HG
DWVDIHI XDUGQD A WWHMP V DOG GDVD DI DIQWWHYROLQD WUHDW  GDVD VFIHQFH DQG DQDOVEV
GHYHBRSV GDW VFAHQMAWW DQG DQDOW WG 1Q H WDPAQJ DPARQDE®! LOMIKW |1LRP
FRP S®{ GDWD 0 DFKIQH ®DWIQI DQG $, HTXLSV WXGHQW Z MK DGYDQFHG NQRZ ®IGIH 1Q 0/
DQG $, VR EXLGS LOWAD HOAM WHP V DQG SUHGIPAYH P RGHY Z KHUHDV VRIVE DUH HQU LOHHUQD LV
GHVLI QHG VR GHYH®S DQDOWFDOVNLABIG VRIVE DUH HQU LOHHWYY SURILFHOMOQ GFMJIQQ)  EXIAEEQY]
DQG P DIQWIQQI VRIVE DUH A WHP V | RU YDURXV DSSQEDARQY KH DGGHG



