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W RXUJ UHDASBDVXUH VR Z HBRP H\ RX R WH 7WDIQIQJ 6FKRRO
7KH 15) 1HERW 0 ROGFX®GN 3DMZDV DQG 7KHIDSHXWE
BWDMILHV [Q &KIRQE ' MDWH ZKIFK ZIOEH KHG IIRP R
0D 1O WH KIMRUE AW RI 2 KUG 1 RUM 0 DFHGRQD

7KLY HYHQMY RUDQIHG 1Q WH IWDP H Rl %HQYHG3KDU &2 67
$PMRQ E\ ®FDOVXSSRUMRI WH ) DEXGV RI 1 DMUDOGAHORHY DOG
0 DIMHP DWEV DBV &\ UODQG 0 HWRGXV 8 QYHIAW 1Q 6NRSM DOG
) DFXGVRI 0 HAIFDGBAHQAHY * RAH' HBHY 8 QYHW 68

7KV 7WDQQI VFKRROZ I@RITHU SDUAASDON D FRP SUHKHQUYH
HSERWDWRQ R WH 15) WIQDIY SDMZD IRPAMQ) RQ W
P RBFXOU P HKDQMWP V DQG W SYRVEOWR®GI 1Q R[ IGDWH VIAHW
P HEERTE GMRUGHY DG FKLRQIEE GMHDVHY 7KH SLRIUDP [HDMUHV
H SHI\BG GPFXWHV ERQRWP DIF ZRINKRS DG IOMUDPAYH
VHWRQV SIRYIGIQ] DQ RSSRUMQW VR SUHVHOWM RXU UHVHDURK DQG
UHVXEOV IRAMUQ) VAHQWIE H FKDQIH DQG FRERUDARQ

SARAR &XDADGR  GFORRWGQDRY/




$&!I " (

B $QRQR&XDGDGR 6SDIQ

DQWRQR FXDGWDGR# XOP HV
y/ HAMWH  * HQHDOQWRGXPAWRQ R 1 5)
y/ HAMWH 7D HAQ) WDQWRUSWRQIDRRULS)  IRUELDIQ SURWPARYH WHLDS\ 1O
$QKHP HW GMDWH

B ’ .0D0 DQGD 5RP DQID

«  JIQDP DQGDH JP DIOFRP
y/HAXMWH 15) EIRP DIHYIQERRG
y/HAMWH  15)  1QFDQFHUWHUDS

B sEHOD' LONRYD. RWRYD 8.

«  DGQ\RYDNRWRYDYH GXQGHHDF XN

y/HAXWH 15) IQIQOP P DWRQ
y/HAMH 15) SKDUP DFR®J\

B s000* RAKRWBU HA HN 3RDQG
DQQD JURFKRWSL HE H\# XIVHGX SO

y/HAMWH . ($3 DVDNA SIRMQIQ2/ DQG12 EIR®I\

y/ HAMH &\ \RSOVP IE DQG QXFBDUIXQRMRQVRI KHP HR[ \ JHQDWH

B QG $SEWPRY 8.

« DDEWP RY¥# XFADF XN
y/ HAMUH  SHIXOWRQR! HQHU\ P HEERQP IQEWDIQE\ 1U [P STFDARQ R HSIBIS\

H VR LW

y/HAMUH "QMSO R FDBIXP P MRAKRQGUD DQG R] IGDWYH VIWHW 1Q QHXURGHI HQHIDAYH
GMDVHY DPRYDARQRI 1U DV D QHXURSLRWPARQ

B $QQD/ WD/ HYRQHQ ) IQDQG

DQQD @D BYRQHQ KDUM# XH 1L
y/ HAMWUH  &DXVHV DQG FRQUHTXHQFHVRI 15) G MHIXOWRQ [Q FDQFHU
y/ HAMWH  7HAKQEDOASV\VR WXG 15) MIQDTY

Bl 7D1BQD 5XVNRYWD 1 RUK 0 DFHGROID g

VMDD UONRYMNDE XIGHGX P N
y/ HAXWH 8 \VHR! L.OMIWDWYH EIRIQIRUP DAF DQDOVHY R GHASKHUP RBFX@UP HAKDQMWP V

Rl DANRQ Rl SOQAGHUYHG EIRDPRYH FRP SRXQGV
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SHILVWUDWLRQ DQG DFFRPPRGDW

2SHQLLOMDQD OLRYD 9LNWRULM

&KDLUSHUVRQV 6KDUD 1DWDOLD 6RVD &DEUHUD

*HQHUDO LQWURGXFWLRQ WR 15)
$QWRQLR &XDGUDGR

($3 DV D NH\ SURDMHE Q2L §LRORJ\
$QD *URFKRW 3U]JHF]HN

*HW WRIJHWKHU GLQQHU
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H JDWKHULQJ

&KDLUSHUVRQV 'RQ\D %HK]DGSRXU 6LQL 3LWN,

‘RUNVKBSDFWL.NWVRAGLFZERHNVKRS
6 RW L UR KHODRAIS UXAMRWLURXODD#FLC
ANULDNL &@DSYRV NV\ULDNLV#FLQJ D

&RIITHH EUHDN ZLWK SRVWHU YLHZ]

&KDLUSHUVRQV <LQJUX =KRX "YDQ /XILE

15) ELRPDUNHUV LQ EORRG
*LQD 0DQGD

THFKQLFDO WLSV WR VWXG\ 15) VI
$QQD /LLVD /THYRQHQ

/X QFK

2KUBGIJKWVRARXQOWRZONRK® QHR
ORQDVWHU\ $QFLHQW 7KHDWUH 6

'LQQHU
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&KDLUSHUVRQV ODULD %DUERVD $JHYHGR 5DT.

15) SKDUPDFRORJ\
$OEHQD 'LQNRYD .RVWRYD

5HJ X O DRML.@RHQWPH W D E RAEWBE\Q U |
LPSOLFDWLRQ WR HSLOHSV\ H[FLWRWR
$QGUH\ $SEUDPRY

&RIITHH EUHDN ZLWK SRVWHU YLHZLQJ

&KDLUSHUVRQV H\PD % LPHQ &DJOD .LVHU

S8VHRI LQWHJUBWRLYMI R UPDRW®O FWHR/
GHFLSKRI@HFRADBKD QLRMPN¥W RRI®D D QW
GHULYHG ELRDFWLYH FRPSRXQGYV
7DWMDQD 5XVNRYVND

OHHWKHSHUWWXGHQWYV 73 RXRKXSDLEO H
'LVFEXVVLRQ $& *O0

2 LDCB UHVHQMRQY

" HYHERSP HOARI FDUERQ GRW DV YHU/DWBI
EIRP HAFDORRY <LQJWX =KRX

3HR[ISRUQ $43 DV D 0 RGXOMU R 5HGR]

6HQMWH 3DWZ D\ VIQ %4HDWEDQFHUSHD 1OHV
([SRHGWR +/2/ YDQ/ XI LE

$03. @\IQ 15) VIQD@Y WH IQGHH Rl WH
$03. DPRDRU PHMRPPIQ RQ 1U DQG 9OFK
GNHY DV Z HODV RQ SKHORWSIE LHVSROMV [Q $
QI FDQFHURHD  6KDLD 1 DVIDAD 6RVD &DEUHLD




) s /MV/i-< ‘v -«

/X QFK

&KDLUSHUVRQV .UXPH %RJHYVNL fQIJHOD *uPH

2 LDCB UHVHQMRQV

&DQQDEIGRO0 RGXOWMV &DERK\GIDM 0 HEERDP DQG
15) . ($3 6LUQDIY IQWH' IDEHWE5DWADIQ
( BIQD 5 DI DLARYWND

1U DV D SIRWRYH VAADWI\ DI DOWAHBOU IHVSRQVHV
W30 H SRVXWH ' RQ\ D ¥HK] DGSRXU

15) DV DQ HP HUIQ) VBUUHMRU P HEERDP GMXSWYJ
FKHP IFDY 6LOQL3 WM QHQ

NWXWRRBOQGLVWWRQDVVRHOD\L QDVXFD QG
WKH %D\ RI %RQHV OXVHXP

'LQQHU
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&KDLUSHUVRQV 'RQLND .OHQMD 6NXGULQMD 7R

7D HWQ] WDQUFUSWRQ IDARUL 5)  IRUELDIQ
SIRWPYH WHUDS\ 1Q $PKHP HUV GM-DWH

$ QVRQLR &XDGLDGR

15)  1Q FDQFHUWHDS\
* 1QD 0 DQGD

&RITHH EUHDNZ W SRAMUYEHZ 1Q)J

&KDLUSHUVRQV 0D#D ODUNRYLE OLOHQD &LFKR

15) IQIQOP P DARQ
$EHQD' LONRYD . RWRYD

&\ \RSOWP IE DQG QXFEDUIXQPARQVRI KHP HR] \ JHODH
$QD* LRFKRWSU HF] HN

/X QFK

&KDLUSHUVRQV :LOOVOP YLUBHYXHYVND
2 IDCBUHVHQEMRQY

(YDODMRQ R FRP SRXQGV WDW IKIEIW 15) . ($3

IOMDPARQDV15)  LQGXFHY
f QIHD * P H 0 HGLDYLAD

"5) .($3 3DMZD 1Q9%HDVNEDQFHU3HYHOWRQ 7KH
"P SDAWRI WH 0 HGMWUDQHDQ ' IHW: HIKW/ RW DQG
' VY VRIOYRGHY $ GUNDQD + LRP LE -DKMIl HQGLE

"QYHVWI DAY WH P HFKDQWP VE\ Z KIFK DRRYDWRQ RI \WH

1U  WDQUFUSWRQ | DRRUIQKIEIW G(QJ IIELRVY
7RP ' [ RQ

SHIXOMRQRI 15) SDWMZD E\ HSLD@RAWHKIQ JDMWM

DQG W SRMQWDCDV FKHP RSUHYHQWYH
FKHP RWHUDSHXWE DJHQWO LNVRUND O DNMLP RYD
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&RIIHH EUHDN ZLWK SRVWHU YLHZLQJ

&KDLUSHUVRQV .UXPH %RJHYVNL 6HUJHM &YL
2 UDCB URVHRMRQV

.($3 15) 5ROIIQ( QGRWHIDGHT$JIICY
0 LBIQD &LFKR

0 RGXOMRQ R &KHP RKHDS\ "QGXAHG 1 HXWRW IHW
7TKH5RGIRI 1U DQG5HGR +RP HRWAMY
0 DUD %DUERWD $] HYHGR

' HASKHUQ) WHRBIRI 15)  1QP HEERTF QrHUGMDWH
5DTXHO/R] | R

+<&2 $Q1U $PWDRUDQG&2 5HBDVHUSWHMQXDMV
7\SH ' IDEHWV' HYHBSP HONQDO RXVHO RGHO
0 D#D 0 DINRYLE

&KDLUSHUVRQV .UXPH %RJHYVNL 6HUJHM &YLN

"QMSD R FDBIXP P MRFKRQGUD DQG R] IGDWH
VHW 1Q QHXURGHI HQHUIDWYH GMHDVHY DPAYDARQ R
1U DVDQHXIRSIRMPARQ

$QGUH $ELDP RY

)DUHZHOO *DOD 'LQQHU
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&KDLUSHUVRQV 9LNWRULMD ODNVLPRYD G6KDULI

&DXVHV DQG FRQVHTXHQFHV RI 15)
G\WUHJXODWLRQ LQ FDQFHU
$QQD /LLVD /HYRQHQ

&RIIHH EUHDN ZLWK SRVWHU YLHZL

&KDLUSHUVRQV %HQJ% %HWLQND\D (OHQD 5DI

2UDO BUHVHQWDWLRQV

'HVLIJQ DQG 6\QWKHVLV RI %LOH $F
'XDO 1Ul $FWLYDWRUV DQG ):5 ORC
6HUJHM &YLMLE

'LIITHUHQWEBORDFKWMR 0DQLSXODWL

"QWUDFH®O XBIFHOGMYHDVFRUGDQF|

%BHWZHHQ 15) $FWUYD'WALIRRL PG +
H\PD %LPHOQ

1UI $FWLYDWREDCO H WM HQBREBVHV
OHGLDWHG "QIODPPDWERH YD\WLRQ
OXULQH OLFURJOLD

&DJOD .LVHU

15) $FWLYDWGRQDVKROHVWHURO ”C
/LSLG '"URSOHW ODWXUDWLRQ LQ +F
%HQJY % HWLQND\D




&RIITHH EUHDN ZLWK SRVWHU YLHZL

&KDLUSHUVRQV 'RQ\D %YHK]DGSRXU $OWLMDQD

2UDO BUHVHQWDWLRQV

7KH15) &RPSHWEVSRY DVDQS$SQWL
OHWDVWDWIHWXQEXDQFHAHFKDQLVPYV
DQG 7KHUDSHXWLF 3URVSHFWYV
'RQLND .OHQMD 6NXGULQMD

&DQODESWMRHID XBWHRLQIODDRIBN LR
$SRSWRVLV YLD 15) .($3 5HJXODWI
'LDEHWLF 9HVDQDQ7USFKHYVND

([SORW\QW KOG MW RITRQKMM U HD WRPIH Q W
JOLRPDOOLDP -DPHYV

&RQFOXGLQJ UHPDUNV 10. $QWRQ]

/X QFK

'"HSDUWXUH IURP 2KULG WR 6NRSMH
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'HSDUWPHQW RI %LRFKHPLVWU\
OHGLFDO &ROOHJH $XWRQRPRXV 8QLYHUVLW\ RI
( PDLO DQWRQLR FXDGUDGR#XDP HV

3UR$QWRQXBGUDB®RX GQRIHWMRU

% LRFKHPDQWRO H F XLDR0 B YW K H
'"HSDUWPRH®WRFKHPQM®WUBF®RR O
$XWRQRPRBROWLYHUWRIW\DGULGH
REWD LKQF®' GHJUH®6 LR OIRQ \

DQ & QM RVHIE HYRD\OWE R & DD @V K H

1D W L RODEHW W L W X2W WAKKKH GRS
)XOEULJKW DQG )RIJDUW\ IHOORZV

+H HVYWDEOKUKHGGHSHQGPEWUDDARYIYRIHV\RR U

% LRFKHPLQYWUZLWK DLOQW HRGNKWHW XRBWPROHFXODU
PHFKD Q LL\OPAR @ @HDE W LLDQOMSLLRRY U H RVAKRURGL¥HDV H V
)R W KSHD W M/D KV RD LQD @ H V H IKWAEH H@KHD O LGRMW LR Q
WUDQVF URLBWER ® DV WH X ORIRHRQOKKFOFCHR V \B DV L V
QHZIVKHUD SHMXWIGW U R G L ¥H XA U WU K SD VQV
QHXURGHJHGH VB V¥® K H LDRHED U N L @VEREDD WOALY H U
GLVHDVYHWXUUHQWMWVWEKBHYHORSRHXHYZLS)
PRGXODGLQM &XDBGERDBXEOLWRKHIE SULP DG

UH Y LDHZW LR KIVPKR UW K D QD UBIH O DAVRHIER ORHIL5) L Q
SK\WLRORJLFDO DQG SDWKRORJLFDO UHVSRQVHV
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* HQHLDOLQWRGXFVIRQ VR 1 5)
$QRQR &XDGLDGR

" HSDUR HRI AUARFKHP MM 0 HAFDGBRKRRO
$XVRORP RXV8 QiYHUMW RI 0 DGUG 0 DGUG 6SDIQ
HP DIODQWRQR FXDGDGR# XDP HV

7KHWDQUWRUSWRQIDARUL) (S WHDWGIDARU 15) HQOFRGHGE\ 1)( / DQG
IW SUQASDOQHIDWYH UHIXOWRU WH ( @ DWH DEDSVRU . HBK @\H ( &+ DWRADWG
SIRMQ . ($3  DUHFUMADOQ WH P DIQMQDQFH Rl LHGR[ P HWBERTF DQG SLIRMQ
KRP HRWIMY DV Z HODV WH UHIXOMRQ Rl IQ@P P DMRQ 7KXV 15) DPAYDARQ
SWRYIGHV P VRSIRWIPARQ DI DIQWQXP HURXY SDWREJIHV IOFXGIQI AKLRQIE GIVHDVHV
Rl WH OXQJ DQG @HU DXVRIP P XQH QHXIRGHIHQHDWYH P HVBERTE GMRUGHY DQG

FOQRHULQMDWRQ

6HYHWDOL5) P RGXOMQJ GUXJV DUH DWGLLIHIHQWSKDVHY Rl FOQIEDOGHYHRSP HOW
7KHU SWRIGI IV DV GYHUH DV HBPARSKIGE GP HW\O IXP DIDM i QIKHWE
WIWLSHORIGY @\H RP DYH® RBQH DQG VXORWSKDQH SIRMOQ SIRMQ RU ' 1$

SIRMOQ [QMDPARQ IQKIEMRY DQG HYHQ VRP H P DINAWG GUXIV WDWP LJIKWEH
LHSXUSRVHG |RU LOGIEDARQV Z IWIQ WH 15) FOMMURI GMHDVH SKHORWSHY 7KH

WIHWXOMQJ 15) GXIRP H P D WSIGO DGYDOFH VHYHIDCFIIFDCRSWRQV |RUD VXEVHW
Rl FKUIRQIF GMHDVHV

$WODW \ZR 15) DPAYDWY KDYH UHFHYHG FIQIFDO DSSWRYDO DQG VHYHUDO
HBPWRSKLIE P RGLIHY Rl WH R MMOH EDVHG VHQWRU . ($3  DQG LOKIEMRY Rl W
IOMDPARQ Z W 15) DWH QRZ XQGHU FIQIEDOGHYHBRSP HQW + RZ HYHU FKDIBIQIHV
WHIDWGEQ) \BUHWVSHALIAW SKDWP DFRG\ QDP IF SLRSHUMV HILFDR DQG VDIHW
UHP DIQ
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7 DU HIQJ WDQWUSVIRQ IDA/RUL 5)  |RUELDLQ SLIRWWARYH
VIKHWDS\ 1Q $ QKHLP HUV GLVHDWH

$QRAR &XDGDGR ' DQHDUIFHR 6HQDEWH $QIHO * DUFD <DI¥H 0 DU
2 @] DEDO&KIDV ( GXDUER &D] DA -RVk P «QH 9L@BUDV 5DTXHO) HQEQGH * 1Q«V

0 DUEHQ VFR@DQG $QD - 5RR

' HSDUR HOWRI %RFKHP MM 0 HGIFDOBFKRRO
$XVRQRP RXV8 QlYHUW RI 0 DGUG 0 DGUG 6SDIQ
HP DIODQWRQIR FXDGLDGRY XDP HV

$QKHP HW GMDWH $'  UHP DIQV D P DNRU QHXURGHI HOHUIDWYH GMVRUGHU Z IWC QR HITHRRYH
GMVHDWH P RGN Q) WHWDSIHY  VXJJHVAMQI WDW IDPRY EH RQG WH Z HOFKDUDRAMU] HG
SIRMOQRSDW\ FRQMEXW VR W RQVHADQG SLIRIUHWIRQ / RW Rl KRP HRWIME UHVSRQVHV 1Q
DIIQI LV D FUMEDO \ HWXQGHH SRUHG IDPARUIQ $' SDIKR®J\ 15) 1 XFODUIDRARU (
S5HDWG ) DARU IV D WDQURUSWRQ | DRRU WDWUHI XOWAV WH H SUIWWMRQ Rl KRP HRWIME
JHOHV IQYROHG 1Q R[IGDWYH VWHW LQ@P P DARQ P HEEROP DQG SIRWRWIMY
SDWZ D\ VIP STFDWGLQ$' SDWRIHQHWY

QSRWP RUMP EWDIQVDP SBVIWRP $' SDAHQW Z H IRXQG WIDWOHXLRQV FRQBIQIQI 7$8 RU
$33 DIJUHIDWAV H KIEIWG IQRHDVHG GIYHY Rl 15) BUHWIHQHV 142 DQG 64 670
3LRWILQ OVDW DQDOMY | XUKHU IHYHDBIG XSUHIXOMRQRI 15)  FRIQAGIQI Z W P DINHW/ R
P IRRIARVY DWARIIRVY DQG QHXLRIQ@P P DMRQ $GGIMRQDM WDQVRUSVRP IF SWRILAQ] R
HDUD WRIH $'  SDAHQW IGHQWIHG G\ LI XOWG SR IQ@P P DIRY DQG DOWR] [GDQWI HQHV
PDQ Rl ZKIFK DH 15) WHIXOMG 7KHWH IIQGEQIV VXJIHWWDVWH REVHIYHG 15)
DAMYDMRQ WHSLWMHQW D SDUAD®  IQHIHPWYH  FRP SHOWDWRU  UWVSROW R
QHXURGHI HQHIDWRQ

SROUWMOW Z W WLV K\ SRWHWY 15) GHIAHQW P RGHY GMVS®\HG H DFHEDMG $'
KD@ DNV &RQYHUHO® SKDWP DFR®ILIFDO15) DRAYDARQ HGXFHG JaDO UHDPMMW DQG
IQ@P P DARQ SUIHWVHIYHG Vi QDSWE FRQWFW DQG IXQPMRQ DQG [P SLIRYHG FRIQMYH
SHURWP DQFH : KIBI 15) DPAYDWRQ FRUHDWG ZIW WHMH SIRWPAYH HIHPW \VRP H
HBPWRSKIIF FRP SRXQGV DOR UHGXFHG 7$8 K\ SHBKRVSKRU OMRQ LOGHSHQGHQWD RI 1 5)

VXIIHWQI DCGMRQDOMHIDSHXWE EHOH W

7TRIHWHU RXUWHVXOWV IQGFDWM WD 5) LV D SIRP IMQJ WHWDSHXWE VU HWRUS'  RITHUQJ
DP X\ DAHWIG QHXURSLIRWRRYH VWDWI\ WDWDGGIHWHY NH SDIMR®RILFDAP HRKDQMWP V




*13$509%51' %

SDGLRELMERUD WIRRINFRERUVWLRQD® IRWOMKROR J\
WXFKDUHVW S5RPDQLD
(PDLO JLQD PDQGD#LYE UR

3URML Q@D Q GDDV H Q VAW H QAMID\RA
WK3D GLRELRGRU\W DO MF \WRE H J
1DW L R'@D/AV L RVXADM KR ORI EKD UH VW
SRPDQGRHKDYDQ+r LQGRI[ ZLWK

"6” LQGHIESHDWGPRUHNKDQ

FLW DWSIKRIOW K$LFH O HOW K&2 6 7
$FWLRQ &$ %HQ%HG3KDU

6 KK WXGLHAG LIFW KSHQ LY HRWeWRKDUHVWQ&RODB V
3K 'L@LRSK\WLFV+HWFWXBO®HDREXVRQHGR]
ELRORDQGLPPXQRORD SDWKRORHXURGHJIHQHUD
UDGLRELR@MIGBLRWR{LAROG FDQFHWKHUDSQHZ
UDGLRWKH IDISSHRW ERHS K R W R G\ QDK B D7SAU R X J K
FROOD E RUDWKKRQUSRHD®S D FHIH Q FAK LW HV VB R J
WKHUD S HK®/UWR W H BWD R@\KG H O H W HHU ILHRARWAD O D F W L
FRVPUP\RQDVWUR QDO E L \WKRDVD PHPEH R | WK H
%263+ (FRQVRUWLEXP/RGQWKHW\QHUBHP ORPW LR Q
WHUUHVWULDO VHFRQGDU\ FRVPLF UD\V DQG 89
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15) ELRP DINHW/LQ ERRG
* QDO DRED

5DGIREIR®J\ / DERIDRY  9IBRUYDEHV 1 DARQDOQMMMM Rl 3 DMRERI\
X FKDUHVWS RP DQID

(P DIOJIQD P DQGD¥# LYE R

/RZ JWDGH R[ICDWH \WHW SUHAHGHV WH RQWMWRI RYHW
I P SWRP V 1Q P RWFKLRQEE GMHDVHY GXH VR WH GHUIHI XDWRQ
RIWH15) WQDI SDWZ D\ DWRFDIDQG i WMP LE BIYHODQG
W ARWMED! ZIW [QOP P DR WDQWRUSWRQ IDRRY/ 7KH
WHBIYDQFHRI 15) DV D FHIX@URUVROE®! EIRP DINHULQ EGRRG
Z I@EH GMVEXWHG DV D QRQ LQYDWYH DSSLRDFK 1RUP RQVRUQJ
GMDWH DQG WHDS\ MOFH HDW® WRJHV DV ZHO DV IRU
GHMIQQI 15) BUHWMG WHDSHXWE \MWDWMILHY DGGUHMQJ

ERW LHGR] GMXUEDQAHV DQG LQIOP P DARQ

5 HAHOW FOIDIEDO HIGHQFH Rl 15)  GMMUEDQRH 1O FKURQIE
GMHDVHY DQG WH P RWMLHIDE®! 1 5)  ELRP DUNHWY IGHQWIHG 1Q

YHQUHGIKDU ZI1® EH KUKQKWG 7KH 15) P ROFXQU
ILQIHLBUQMOQ WH EGRG Rl SDAHQW Z W $OKHP HUV GMDWH
YHWXV DIHP DRKHG FROARY DQG WH SWRRI Rl 15)
IOYROHP HOMQ WH WHDWP HOARI LHDSMQ) UHP WD P XGAS®!
VFOLRWY Z LQEH SUHVHOMG
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15) 1Q FDOFHUDQG WDGLRVKHLDS\
* 10D0 DQGD

5DGIREIR®]\ / DERIDRY  9IRRUYDEHV 1 DWRQDOOMMWM R 3DMRERI\
X FAKDUAVWS RP DQID

(P DOJIQD P DQGD# LYE R

15) SDUAASDMV LQ DOWH FDQRHU KD@® DNV 7KHHRWH WH
DEHUDOADPRYDARQ Rl WH 15)  MJQD@U SDMZ D\ 1Q YDURXV
WSHV Rl \WWP RUPHTY LOFXGIQ) FDOFHUMMP FH@ 1V DWRADWG
Z W SRRUSIRIORVY 0 XVMRQVIQWH . ($3 15) VIVMP RU
DVIH GIYHOR! $5( GHUHIX@WAG HSLIHQHWE FRQWRODQG LHGR]

WIQDI DFFRXQMRUWH FROMYMWYH 15) DRAYDWRQ Z KIEK
SIRYIGHV WP RU FH@ D VXUYLYDODGYDQWIH DQG P DNHV WHP

KUK® FKHPR DQG WGR IHWMMEQW $ARWGIQIO  DGEMYDQW
GRZQ UHIXOMRO Rl WH15) VWP LV H SHAMG \R VHOVMI H
WP RUFH@ VR WHDS\ EXWL5)  LQKIEMRY DUH VDI DU I LRP

EHQJ WDQMDWG [ LRP EHQFK \R EHGMGH

QWD 15) FDQ SIRWIPAORLP DOFH@ DI DIOWFDUAQRI HQHWY
P DNQJ W SKDUWP DFR®JLE DRAYDWRQ LHBIYDQM RU SDWHQW DW
UMN Rl GHYH®SIQI FDQFHURUZ KR DUH H SRVHG VR FDUAQRIHQV
'D® RQ WH 15) WJQDMWH 1Q QRWP DODQG WP RU FHY
H SRVHG R WHWDSIHV EDVHG RQ R[ IGDWYH VWHW WDGIR DQG
SKRWRG\ QDP [EWHDS\  Z LOEH SUHVHOWMG




$!

$&! 1"

$/%1$7 "' 1.29%.26729%

'LYLVLRQ RI &DQFHU 5HVHDUFK
8QLYHUVLW\ RI 'XQGHH 6FKRRO RI OHGLFLQH 8Q
(PDLO D GLQNRYDNRVWRYD#GXQGHH DF XN

$OEHQD 'LQNRYD .RVWRYD LV D 3L
&KHPLFDO %LRORJ\ DW WKH 8QLY!
6FKRRO RI OHGLFLQH 8. 6KH JUD
%LRFKHPLVWU\ DQG OLFURELRORJ
8QLYHUVLW\ %XOJDULD DQG REW
GHIJUHH LQ WLRFKHPLVWU\ DQG %
:DVKLQJWRQ 6WDWH 8QLYHUVLW\

6KHVXEVHTXHOWQWQEIXDUPDFRDWRKQ+RSNLQV
SQLYHBVWKRRIOHGLFLS®$ZKHWHARQWLWRR®D®
$GM X QBRI H VSRR WELKRIDR L QVHKGEHQ L Y H IRV X\@ G HLHD
DW5HVHDRERKQRLGBFDGHPHBD ORZBGUHVHDUFK
JURX®H D GHHUW U R XSR 0 O D E RZW VIMBIWVF L H Q B Q\GW V
FOLQL PIQIEQWKKSK D UP D F HIXQVAFDWKH U H V H DIVW K
WKIHQWHRIRKHP L%DRORIGH G LF VMV R P LW \WHG
XQGHUVWKREZEBODYRUJIDQLVAVSRWRR[LGDWLYH
LQIODPPDWREHWDE ROWFHVY G VZRUNLWRZDUGYV
GHYHOR SPIN QW DWR U BRWHBPWDRKWRRG LVHDVH
6KH \D)HO ORIWKFHR\DGBR FLRWELQEXDQEDWDPHG
DPRQWKWRBQI0 XHDMDLAHOPLENO D U L Y+ WHIRY. W H G
SHVHDUFKHUV DQG OLVW)
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15) QLQJ@P P DURQ
$EHQD' IONRYD . RWRYD

" IYIMRQ RI' &DOQAHUS HVHDURK
8 QYHUMW Rl ' XQGHH6FKRRCRI 0 HAHOQH 8 QWG . IQIGRP
( P DIOD GIONRYDNRWRYDH# GXQGHH DF XN

7KH WDQVFUSMRQ 1DRRU QXFODU IDPRU HIWIRIG S WHDWG IDRRU  15)
HOFRGHGE\ 1)( /  DQG W SUQASDOQHI DWYH UIHIXOWRU . HBK @\H ( &+ DWRADMG
SIRMQ . ($3 FROAMROWH H SIWMRQ RI ®UH QHE RNV R JHQHV HOFRGLQJ
A VRSIRMPAYH SLIRWMQV WDW SWRYIGH DGDSVIMRQ VR R[ IGDAYH  HBOPARSKLIF
IQ@P P DRY DQG P HBERTE WHW 7KH LIR®I Rl 15) 1Q GXJ P HEERQP KDV
EHHQ NQRZ Q IQFH WH GMARYHU Rl WH WDQVFUSMRQ | DRRULQ WH V $ GHDGH
OWU D VWKPXUH DPRYW AXG RI D @UWH VHUHVRI i QWHWE WIS HOQRIG DQD®RIXHV
Rl RODQRIE DAG RUWIQD® GHYHBRSHG DV IOKIEMRY Rl [Q@P P DARQ HYHD®IG D
@OHDU FRUHDMRQ \VSDQQIQJ) RUWGEHW Rl P DIQWXGH Rl FRQFHOWDWRQ EHVE HHQ WH
DOWIQI@P P DWRU DQG15) DRAYDAWQ) DPRYMAV Rl WHVH FRP SRXQGV

$ IRBZ XS WXG R VKPXWD® GYHUH FRP SRXQGV WHSUAVHQAQ) VHYHQ
KHP IFD® GMAQRW FOWHVY Rl 15) DPADRY IGHOMNIHG VXSSIWMRQ Rl
IQ@P P DMRQ DV D FROUWMQWSIRSHWW Rl 15) DPRDRY 7KV FRUHDMRQ
VXJJHWMG WDWMH VE R DPAYMEV Rl WHVH FRP SRXQGV DUH P HAKDQMAFD® TONHG
BXEVHTXHQWH SHUP HQW 1Q 15) GHIIHHQAP XUQH P DAIRSKDIHV GHP RQWADWMG
WDMMKH DQWIQI@P P DRY DRAMW RI VXK FRP SRXQGV LV SDUAD GHSHQGHOWRQ
15) -Q DGGMRQ R [HQREIRWAY 15) IV DOR DPAYDWG E\  HQGRIHQRXV
P HEEROMV VXFK DV WH AV DFRQVW GHUYHG MIFRQDW Z KIFK DFFXP XOWV \R
P LGP ROUFRQFHQADMRQV IQ IQI@P P DR P DRIRSKDIHV DQG KDV D RXADAR®! [RU
WH UAVROMRQ Rl IQ@OP P DARQ +LIK UHVROMRQ TXDQWBMYH SIRWRP [EV KDV
VKRZ QWDWL 5) LV D FUWFDA DARUJRYHUWQIQ] LHGR] DQG IOMP HGDY P HVBERDAP

DQG IDAMAMQI P MRAKRQGUDO DEDSVMRQ 1Q P DARSKDIHY HOFRXQMUQJ SIR
IQ@P P DRY WP XQ

7KLY SUVHQIMRQ Z L@SLRYIGH DQ RYHWHZ Rl WH DQWIQI@P P DRY LRBIRI 15)

DAMDARQ 1Q YDURXV H SHUP HWO VMWMPV  IOFXGQI SUP DY P XUCH
P DAIRSKDIHV P RXWH P RGHY DQG SHUSKHIDOE®RRG P RQRQXFEDU AHY 3% &V

DQG WQRI KXP DQ VXEMFW
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15) SKDWP DFR®RJ\
$EHQD' LONRYD . RARYD

" YIMRQ RI &DOAHUS HVHDURK

8 QYHMW Rl ' XQGHH 6FKRRCRI 0 HGIHQH 8 QWG LQIGRP
( P DIOD GIQNRYDNRWRYD# GXQGHH DF XN

“QGXAE® WDQVRUSMRQ IDARU QXFODU IDARU HIWWRIG S LHDWG
IDAPRU  15) HQRGHG E\ 1)( / IV D PHPEHU R WH KXP DQ
DS QFR@U &1 & EDME IHIIRQ GIXAQH | LISSHUWDQVRUSWRQ | DARUIDP 1O
7KH SIRWMQ SURGXAW Rl W VLI HAJ HQHV SHURWP  YHU/DWO! A\ VRSURWIRAYH

IXQPUARQV LOFOXGIQI DQUR] IGDQWDQWIQ@P P DIRU P HVBERTE DQG GUKJ
P HPERQ LQJ DQG KDYH LRGN 1Q WH P DIQWQDORH RI SIRMQ KRP HRWEMY

7KWIRXIK W WDQVFUSWRQDO VBUUHW 15) DPAYDWRQ RUFKHVADWA D
FRP SUHKHQWYH DQG BQJ OWAQ) SIRWPARQ \WWDWD@RZ V DGDSVMRQ DQG
VXULYDO XQGHU GIYHUH IRWPPV Rl FHIX@U DQG RUDQMWP DO VWHW
3KDWPP DFRRIJIE 15) DPMDWRY/ KDYH WKRZQ SIRWMPWYH HIHFW 1Q
QXP HIRXV P RGHY Rl KXP DQ GIMHDVH DQG EHQH LW 1Q KXP DQ [QWUYHQARQ
WD® DQG 15) 1V DQ DIMDPRYH WHIDSHXWE VU HW Z W VHYHWDO1 5)

DRAYDVRLY LQ YDURXY M HV Rl GUXJ GHYHBRSP HQW7Z R FRP SRXQGV KDYH

HOWUHG FORIFDOSLDPEH | RUWH WHDW HOWRI UHP WMQJ LHDSMQJ P XGOAS®!
VFBILRVY DQG SVRUDMY GIP HW\ O XP DUDWM 7( &)~ (5$p DQG) UHGUHFK V

D ID RP DYH®[ RRQH 6N FOU \p

7KH DGYDQRHV 1Q GUXJ GHYHRSP HOWRI 15) P RGXOWRY/ DIH KRZ HYHU
DFFRP SDQHG B\ QXP HIRXV FKD@BIQIHV IOFXGIQI VB HW VSHALLAW
PROWUQI  \BUHW HQIDIHP HOWSKDP DFRG QDP IE UHVSROWV
VKRUMBRQI WP \DIHW FROVMGHIDMRQV IGHOW LQJ WH P RAAMDSSLRSUDM
GVHDVH IOGIFDARQV DQG XQGHUARQGEQ) WH H WIQWDQG P STFDARQV R
YDUDARQ IQ 15) DPRYIW 7KLY SUAVHOMRQ Z L@RXVEDH WH DARQD®! | RU
WUHWQJ 15) DQG WH UHRHQW DGYDQRHY DQG FKD@IQIHV 1Q GUXJ
GHYHRSP HQWRI 15) DPAYDRWY/
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'HSDUWPRDMWGLFBORWHFKQREGRIORN\ W LRFKHPLVW I
%LRSK\VLFV DQG %LRWHFKQRORJ\ -DJLHOORQL
( PDLO DQQD JURFKRW SU]JHF]JHN#XM HGX SO

$QQD*URFKRW 3U]JHFDHNDVVRFLDW!
SURIHVVAWKHHSDUMPRI OHGLFDO
%LRWHFKQRDRIOWY %LRFKHPLVW!
%LRSK\VRDOG%HLRWHFKQRORHIOORQL
SQLYHWQUVDWN RR O D QIGH/ W X GW K M
PROHF X®HRK D Q L WPKWDWH J X O BAK H
IXQFWRIRQGRWKHOGD®ORRBVVHOV
ZLWIK IRFXRQWKHM5) .($3 SDWKZD)\
DJHLQJ DQG SURWHLQ 6 QLWURVE

&EXUUHQKHOQ Y HV WWXIHVFHR/U WRIQFH .($3LPEDODQFH

DQG ORVV RI

SURWHRVWDVLYVY LQ EORRG YHVVHO
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. ($3 DVDNH SIRWIQLQ2/ DQG1 2 EIR®RI\
$QQD* LRAKRWBU HA HN

' HSDUR HQWRI 0 HGIFDOARWIFKQR®J\ ) DFXAOV Rl URFKHP MM %4RSK\ MIEV DQG
YRWIKQR®J\ -DJ IHERQIDQ 8 QYHMW . IDNRZ  3RDQG
( P DIODQQOD JURFKRWSU HF] H\# XMHGX SO

($3 IV D WHGRl WQUMYH WHSIHWWRU Rl 15) DQG WH
15) . ($3 D LVS® VD IXQGDP HQEOR®! IQ P RGXOMQ) FHIXOU
KRP HRWIMY 7KH FUWIDOQYROHP HOARI 15)  GHUHIXOMRQ 1Q WH
SDMRIJHOHMY Rl YDURXV GWDWV  IQFOGQI  FDQRU
QHXURGHIHQHIDWRQ DQG LQI@P P DWRQ KDV EHHQ Z HOHWBEQKHG
+RZ HYHU WH EWRDGHU EIR®RIIFDOMIQUIEDORH Rl . ($3  UHP DIV

XQGHH SRUHG SDUAEXOUD Z KHQ FROMGHUQJ W | XQPARQDOLRBN
WDWH WQG EH RQG WH LHIXOMRQRI 15)  DRPAVIW

5 HFHOAMMGHY VXIIHWIKDW, ($3  SDUARSDWY 1Q GLYHUH AHGBX@QU
SIRAHVWHY WIRXJIK P HFKDQWP V WDWDWH [QGHSHQGHQWRI 1 5)

7KHH IQFOGH WHIXOWRQ DW WDQURUSWRQDO DQG  WDQMIMRQDO
GVHY [(OMDPARQVY ZLOK P XGB® SWIRMQ SDUQHY DOG
IOYROHP HQW 1Q SDWZ DV VXK DV DXWRSKDJ\ DQG [P P XQH
VIQDI -W QRQ FDQRQIFDOIXQPURQV VRIHWHU Z W W G\ QDP LE
IOMDRRP H LHYHDOD P RWH FRP SGf DQG P XGMDFHWG R®I IRU
L ($3  1Q FHBX@USK\ VIRBJ\

7KHH HP HULQI IQWKWIQR . ($3 EIR®J\ Z LOEH D FHQADA RFXV
R WH VB! Z W SDUAEX@U HP SKDVY RQ W WHIXOMRQ EH RQG
R[ICDAH VWHW UHVSRQWV DQG W IP STFDARQV IRU GIMHDWH
P HRKDQWP V DQG WHUDSHXWE VLI HWQJ
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&\ VRSP LF DQG QXF®IDUI XQPVIRQVRI KHP H
R[ \ JHODWH
$QQD* LIRFKRWS U HF] HN
" HSDUR HOARI 0 HAFDOARWIFKQR®J\ ) DFXOV Rl Y4RFKHP MM %dRSK\ MEFV
DQG YRWFKQR®J\  -DJ IHRQIDQ 8 QYHUAW . IDNRZ  3RDQOG
(P DIODQQD JURFKRWSY HF H\E XMHGX SO

($3 +HPHR\JHQDH +2  IVDWHW IQGXAE®IHJ\ P H
WDGMRQD® NORZQ IRU W R \RSIRWPAYH (RGI 1Q KHP H
FDBERQP  JHOHIDWQ) ELOYHUGIO FDUERQ P ROR[ IGH DQG IUHH
LRQ : KB IW R \VRSOW IE IXQPARQV 1Q P DIOMIQQ) WHGR
KRP HRWIMY DQG P MWJDWQJ R[IGDWH GDP DIJH DIH ZHD
FKDUDAMU HG  UHRHOWILOGIQIV LHYHDOWDW+2  DOR H HUWV
VI QUIEDQWHIXOWRY LRGN Z IWILQ WH QXFBIXV

1 XFODURMDOHG+2  IOMDRWV Z W NH VI QDI P RBFXGNV
7KLY GXDOBRFDA DARQ UH GFW D ELRDGHU | XQPWRQDOUHSHURILH
SRUMRQOQJ +2 DV D GQDPIE PRGXOWU Rl FHOXOU
DGDSVMRQ VR VWHW -Q WLV SUIHVHOMRQ Z H Z LOH SGUH WH

HP HULQJ HYIGHOFH Rl QXFBDU+2  IXQPARQV W LHIXOMRQ
DQG IP STFDARQV | RUSK\ MIR®I LFDCDQG SDWRERI IFDOFRQGIMRQV
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'HSDUWPHQW RI &0LQLFDO DQG ORYHPHQW 1HXU
8&/ 4XHHQ 6TXDUH "QVWLWXWH RI THXURORJ\ 8¢
( PDLO D DEUDPRY#XFO DF XN

$QGUH\ < $EUDPRY 3URIHVVRU $¢(
$EUDPRY JUDGXDWHG IURP 7DVKN
SQLYHUVLW\ +H KDV EHHQ ZRUNL(
&ROOHJH /RQGRQ VLQFH ILUVW
DW WKH '"HSDUWPHQW RI 3K\WLROF
5HVHDUFK *URXS DW 8&/ 4XHHQ 6T
"QVWLWXWH RI THXURORJ\ DV D 3L
6HQLRU 5HVHDUFK )HOORZ DQG ZC
3URIHVVRU LQ '"HSDUWPHQW RI OR
1IHXURVFLHQFH 8&/ 4XHHQ 6TXDU}
1IHXURORJ\ LQ 2FWREHU

+V UHVHDOBKIDASUHDMRLQYHVWLBRD W KRUR ORI
PLWRFKROQIGNERLYIHOOSHFDREDOFLBK\VLRDA G\
SDWKRORJ\
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5HIX@WRQ Rl HQHW\ P HVDEROWP LQEWIQE\ 1 U
P SOFDVIRQ VR HSLBISM H FVRVIR[ LFLW

$QGH < $EWP RY
8&/ 4 XHHQB6TXDUH-QMIMW Rl 1 HXURBRI\
AXHHQBTXDIH /RQGRQ : & 1 % 8.
H P DIOD DEWDP RY# XFCDF XN

0 LWRFAKRQGUD LV 1Q WH FHQAH RI D QXP EHURI YME@ P SRUBQWFHDX@USIRFHWHY
ILRP WH HOHU\ SURGXPURQ \R FHOGHDK ' HHIXOMRQ RI P VRFKRQGUDO XQPARQ
GXH R P XVIMRQV RUH THAW Rl P MRAKRQGUDOWR] LQV IV SLRYHQ VR EH D WLJJHUIRU
GYHUH SDWR®RIIHV IOFXGQI QHXIRGHIHOHDWYH GMVRWGHY %4DIQ FHQ' DUH
VSHALLIED® GHSHQGHOWRQ P MRAKRQGUD GXH VR WHU KLIK HOHU\ GHP DQGV \R
P DIQWIQ QHXURQDOIRQ JWDGHQW DQG LI QDOWDQVGXPARQ DQG DOR VR P HGIDWM
QHXURQDOKHDOM. WIURXJK WH SUIRFHWHV Rl P MRAKRQGUDOFDEIXP  KRP HRWMY
P MRSKDU\ P MRAKRQGUDOUHDRRYH R\ JHQ VSHAHY SLRGXPARQ DQG P MRFKRQGUDO
G QDP LFV

7KH WDQWUSMRQ IDARU 1U P HGDM AHO WAMHW DCDSVMMRQ DQG  DRAYDWAV

GHVR] LIFDARQ DOWR] IGDQWGH HQFH DQG HOHUI\ P HEERQP  (QHU\ SLRGXPURQ
DQG DOQWR] IGDQWGHHOFH HP SB®\ 1$' + DQG 1$' 3+ UANVSHAWYH® DV HWHQWDO
P HDERTE FRIDARY ERW DH JHOHDMG 1Q GMAQRW SDMZDV R JOXFRWH
P HDERDAP DQG ERW SDWZD\V DIH HOKDQFHG E\ 1U DPAYDWRQ -Q WH EWDIQ
DPAYDMRQRI WH1 U VKRZ Q R KDYH D SLRWIPAYH H | HAADI DIQWAHQHUI\  GHSHQGHOW
SDWR®JLIHV VXFK DQ HSIBISVA DQG H FVRVR] LEW DQG

WH QHXIRGHIHQHDWH GMRWEHY ZKIEK FKDIDPMUMAG B\ P MRAKRQGUDO
GIM XQPARQ R LGDWYH VIAHW

3HYIRXV® ZH VKRZ Q WDWSKDWP DFRRJIFDODPMYDMRQ RI 1U  UHRWIH HOHUI
P HDERDP DQG LQRHDVH WH GIYHORI * 6+ 1Q WH I1DP lCDOIRWP V R 3DINQVRQV
GWDW 3-1. DQG61&$ WISTDWRQY SIRWPAFHQ DI DIQWMDP LODOIRWP VRl $/ 6
DQG 1LRQRWP SRWDOGHP HOWD -Q HSIBISV DPRYDARQ Rl 1U 1V SIRWIPAQHXLRQV
DQG W QULEDQUD VXSSUHWHY WH GHYHRSP HOWRI VH] XUHV 7KXV 1U  IVRQHRI WH
P RWSLRP MQJ VBUHWIRU WHDW HQWRI WH QHXURGHIHOHIDWYH GIVRUGHY DQG

QHXUR®J IEDCFRQGIMRQV IOFXGIQI HSIBISW
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“QWLB®\ Rl FDBIXP P WRFKRQGUD DQG R[ LGDVIYH \WUHW
LQ QHXURGHJ HQHWDVIYH GVHDVHY DPVIYDARQRI 1 U
DV D QHXLRSLRAPVIRQ

$QGH < $EWP RY
8&/ 4 XHHQB6TXDUH-QMIMW Rl 1 HXURBI\
4 XHHQBTXDIH /RQGRQ : & 1 % 8.
H P DIOD DEWDP RY# XFCDF XN

1U LV D QXFODUWDQWFUSWRQDO DRRUZ KIFK FROWRO  JHQRP H DQG UHVSROVE®!
IRU UHI XOMRQ WH FHOX@U GH HQFH DI DIQWWR] LF DQG R[ LGDWYH VIWHW DQG HQHUI\
P HEERDP &D LV XEITXMRXV IQAWDPHBX@UP HWHQIHUZ KIFEK FRQWRCP RWARI WH
SURFHWHV [Q FHOY ILRP |HIMDDMRQ VR FHOGHDW. 1U DQG&D  DUH IQYROHG IQ WH
QXP EHURI SUIRFHWHV EXWIWLY QRWFBDU LI WH FDQ UHIXOW HDFK RWHU 8 QU
SUP DU FR FXGUH Rl QHXURQV DQG DVWARR WAV Z H \WXGIHG 1L DPAYDARQ RUGH LFLHQR
Rl 1U FKDQIH SK\ MR®JLIFDOFDEIXP \WJQDOQ EWDIQ FHA IQFXGIQI P WMRFKRQGUDO

&D  KDQGIJ

8 QI | XRUAVAHQAFDBIXP  IQGIEDRYY Z H KDYH |RXQG WDWDRRYDMRQRI 1 U ®BDG \R
LOFUHDVH LQ WH DP SOXGHRI &D  SHDN DQG IDWMUHII O] 1Q UHVSRQWH VR JO\VEP DM
DQG $73 1Q QHXURQV DQG DVARR WV 1 U GH LEHQAQHXURQV DQG DVARR WV DOR KDG
D KUKHU&D  SHDN\V 1Q UHVSRQWH \R JOMZP DM DQG $73 EXWUHRRYHU 1Q QHXURQV
Z DVMJIQUIFDQWD GHD\ HG

0 RBFX@U . ($3 NG RU SKDWP DFRBILFDO RYDP HR[ RRQH DRWDMRQ Rl 1U
LOFUHDVH P WRFKRQGUDOFDBIXP  XSVENH P WRAKRQGUDOFDBIXP FDSDAW E\ KLIKHU
DAMMW Rl 1D &D H FKDQIHU DQG IQKIEMRQ Rl P MRFKRQGUDO SHP HDELDN
WDQMMRQ SRWH P 373 -Q FROADVWP WMRFKRQGUD 1Q QHXURQV DQG DVARR WV | LRP

1U NRPRXWHKDGD®2 FDBIXP XSVBNH &Z HUP MRFKRQGUDOFDBLXP FDSDAW
DQG LOKIEIWG P MRAKRQGUDO&D  HIQ] WDAWP DNH WHVH FHOWR EH YXQHDE®! \R
FDBIXP  LQGXFHG FHOGHDW 7KXV 1U  KDYH DQ HIHPARQ R \VRVRIE FDBIXP QDO
DQG DPAYDWM P MRAKRQGUDO1 &/ ; WDWIQRUHDWH P WMRFKRQGUDOFDBIXP  FDSDAW

7K HIHAWP D\ H SOIQ QHXURSIRWPRYH HIHPARI 1 U DRAYDVMRQ Q 1DP ICDOIRWP V
Rl QHXURGHIHQHIDWYH GIMHDVHY IQFXGIQ) 3DINQVRQYV GMDWH DQG $PKHP HUV
GIVHDVH DQG IMKHP 1D LHSHUXVIRQ LOMU






























































































