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2 XU XQYHUW IV ®FDMG 1Q WH 8D
SHIIRQ Rl dP WU 1Q ZHWMD 7XUNA  7KH
FDP SXV RCH Rl WWH @ HVMAIQ VKH FRXQA

FRYHWY/ Pt R JHO® VBSIQ

WAUDIQ Z WK 0 HGMAUDQHDQ SICH | RUAVW
P DTXV YHIHVIMRQ Z HADQGV DQG | HUAG
SOV 7KH WJIRQ KDV D WSIFDO
0 HGMWUDQHDQ  FIPDWOKRW QU

WPPHY DQG PIG WIQ ZIOMY 7KH
FDPSXV HQRV D PIEWRF®P DM ZIWK
VXQWKIQH DQG @ KWEWHH] HV WKURXJ KRXW
WKH \ HDU RITHUQ) EHDXWXOWHD YIHZ V DQG
GULHFW DFFHW VR WH FRDW W DOR
IOFOGHV D WP D@ ZDMUDD® D ZIQMU
WHDP  DQG DQ DIXYIDCSMIQ

$ERXW Pt Rl WH DUHD IV X\VHG
IRU FDP SXV IDFIOAHV ZKIEK LQFOGH

VWRIQDE®! EXITIQIV @UH RSHQ DUHDV
IRU VRFIDO IQMDFURQ VSRW [ IHGV
SHUWP HDE®I URDGV DQG SDINQJ DUHDV DQG
FQP DM DGDSWG OQGVFDSIQ) WDWKHGV

SUHVHUYH QDWDOYHI HVIDARQ



K fQ¥Q0 gy “fwal@Ap?.F>qg G aF nfw
Q0 A0

7KH ,=7( &+ 6XWRIQDE®! * UHHQ &DP SXV & RRUBDWRUKLS Z DV HABEQKHG 1Q

O\ [Q) WH | RXQEDMRQ | RUD FRP SUHKHQWYH LOAMIMARQDODSSURDFK VR VX\WBICQDELOW
7KH [ IWMMMS VRZ DUG WL YIMRQ Z DV WWH 6HDUFK &RQHHQFH IRU D 6 X\WRIQDE®
/ IIQ) &DP SXV WHP HG ¥+ DSS\ &DP SXVpZ KIFK EURXJ KVWRI HWKHUGLYHWH FDP SXV
WENHKRGHY VR FR FUHDM IGHDV IRU D @/DEGI UHV@HQWN DQG IQFOMYH FDP SXV
HQYILRQP HQV$ GMRXJ K D |RUP DO) LDP HZ RIN RQ 6 XWIICQDE®! &DP SXV Z DV GHIIQHG
OWULQ' HFHP EHU WHVH HDU® HI I RUV VKDSHG WH SDUAFISDVRY  FXOMUH WKDW
FROAQXHV VR J XIGH ,=7 ( &+ IV VX\MBIQDELON DPWRQVVRGD:

6IQFH =7( &+ KDVDGRSWG \KH 8, * LHHQD HWIE : RUT 8 QYHWW 5DQNQI DV
D VHO DAWHWP HQNVDQG EHQFKP DINQI VRROVR P HDVXUH SURJUHW DQG IGHQAI
RSSRUXQUHV |RU IP SLIRYHP HQW * XIGHG E\ WH P RMR ¥+ DSS\  &DP SXV +DSS\
3HQOQUX® +DSS\ dP Wp WH 6XWEBIQDE®! * UHHQ &DP SXV &RRUECDARQ 7HDP U
FRP SUMQJ P HP EHY IQFOGIQ) WWH UHAVRU | IHG H SHW DQG GHGIEDMG \ RXQJ
UHVHDUFKHUA KDV FROAQXHG VR DGYDQFH WH XQYHWWY VXWBIQDEION  YIMRQ
6 WHQI WHQHG E\ WH DPWYH LQYROHP HOARI ( FRO RARQ DQG QXP HURXV WXGHQAMBIG
IQUWDAWYHY WH & RRUGICDRUAKIS UHP DIQV D GUYIQJ IRUFH |RU HQYILRQP HQODQG
VRFIDOADQV RWP DMRQ DV=7( &+ P DIQMIQQ) IW ERWRP XS FRP P XQW FHQOMHG
DSSURDFK VR FDP SXV VXRIQDELDN
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,=7( &+ DIP VVR\VAMMYH | RUIP SUIRYHP HQAIQWH | LUMFDWAI RN Y6 HWAQJ) DQG , QI LDVAKPUHD |, Q UHFHQW
\ HDWY/ HIIRWV 1Q WL DVSHPWKDYH EHHQ FROMGHIDE® HQKDOFHG SDUAEX@L® 1Q FHWILQ DUHDV VXFK

DV WH FROMHUYDWRQ Rl EIRGLYHIW RQWH FDP SXV DP RXQARI S@QMG YHI HIMRQ VXSSO QHZ
KHDOMFDUH |DFIOAHY DQG HTXISP HQW LH D IX@ HTXISSHG DQG RSHIDWG DP EXOQFH DQG DQ

DP EXODQFH FHOMU EXICIQ)  WURXIK YDURXV SURMFW DQG IQYHWR HOWV 2 XU IOMIMM RZ QV
P R ©OQG DQG DSSWR [P DMO P R ZKEK IV FXUHO® GHGEDWMG \R
HGXFDAWRQ DQG UHVHDUFK | RU UHIXOUWXGHQNDQG ~ DFDGHP [F DQG DGP LQMADWYH AR ) L
D $FFRWGQ R WH GDD SWRYIGHG E\ \WKH GUHARIDM Rl FROMKXFWRQ DQG WIFKQEDOZ RUNY Rl
=7(&+ ,=7(&+ RZQVDRVEOFDP SXV JURXQG |GRUDIHD Rl EXI@QIV R P ZKHWH D VRO
FDP SXVEXIGQ) DHDRI P )U E $PRQWYREDMUHD VREARUHMDUHD FRUHVSRQGV\R
P ZKHUHDVVRVECSOQWMG YHI HVIMRQ DUHD LV P ZWDSHFHORIHRI
ZIW UHVSHFWVR WH VRVIDO FDP SXV DUHD : WK WH UHFHQWGHQWH HIIRW ZKIEK KDYH EHHQ
FROAQXRXV® VSHQM RUWKH OWWKUHH \ HDW ,=7( &+ VI QLIEDQAD IQFUHDVHG SOQMG YHI HVIDARQ
DUHD DQG DSSUR[ IP DWMO® P XGASTHG VE IFH GXH VR WWKH DPYIHY SDMEXOWD KHG 1Q WWH OWWKUHH
\ HDW/

EHE bR
=0 fo.AYE:R &F nfuiEiq & FaF nfupf P 05 Wi Gvof~0G

2 QWH RWHUKDQG ,=7( &+ JLYHV H WD DMIQARQ VR Z DIMUDEVRISMRQ WY XVXDAQ ,=7( &+ VR VHH
JUHHQ WRRIV SDUN MGHZ DDV HW Z MK Z DWAU DEVRISWRQ DEION 0 RUHRYHU ,=7( &+ VHSDUDWAV
FROUGHWDE®! DP RXQWRI W EXGIHWMR WH DPWYIMHY HDWG VR VXWRIQDEIOV IQFOGIQ) W
VHUYIEHV | RUP DWWDQVSRUBMRQ VR LHGXFHWH &2 HP MRQ DQG VR BHGXFH SUYDW YHKLE®N 1Q WH
FDP SXV WH 1 XHODQG P DIQMQDQFH Rl VKHVH VHUMEH EXVHV GDI® P HDOH SHOWHV Rl WWH \WXGHQW
DQG WH W | EMVWMUDFFHVMELOWV | RUGVDE®IG SHRS®I FRAOXRXV GRIP MRY FROMKFWRQ EHFDXVH
Rl Z KIEK VHUH LV QR XQGHU DGXDW WXGHQNIQ =7 ( &+ Z KR KDV GHP DQGHG DGRWP MRU

DFFRP P RGDMRQ DQG Z H FRXGQWSWRYIGH H WIQURQ Rl W QLIEDQAQXP EHURI WXG\ URRP V Z KIFK
DUH P RVD RSHQWOP LGQLI KWZ KHUH P RWRI VKH @EV DUH DOR P RGLLIHG QWP VRI IQYROIQ) WXG

URRP V IRUWKH WXGHQW ,=7( &+ EXITIQIV DIH FRQAQXRXVO P SUIRYHG |RUD EHWAUKHDAWMVROMRQ
DQG WJ QLIEDQADP RXQAVRI EXGI HWLY UMVHUYHG |RUWH DAWHWP HQAVRI VHMVP IE EHKDYIRURI WKH
H MAQ) FDP SXV EXI@IQIV DG I QGHFHWDUY VR UHARIWWHP DV ZHO DV URXWOH EXICIQ)

P DOMCDQFH DPWYIMHY 7KHWH 1V QR FDP SXV EXIGQ) Z KIEK KDV CRAVENHQ DQ Rl VKHVH VHUYEHV

=7(&+ KDVDQDIP \R IX® LP SGP HQMD® DFIMHV Z IWKIQ WKH FDP SXV |RUGIVDE®! DQG P DMUQIW

FDUH ) : HFDUHIX® LGHQAIHG WH GHI LEIHQFLHY Z H REVHUHG LQ SUHYIRXV\ HDWY IQ WKLY FRQOM W
DQG DARFDWG D W QLIEDQAEXGI HVWR DGGUIHW WHP Z MKIQWIV\ HDU:  H FDQ SURXGD VD WKDWIKHUH
IV QR EXICHQI Z WKIQ RXUFDP SXV\KDWSRVHY FKDIIQJ HV IQWALP VR GMVDE®IG VSHFIDOQHHGY DQG RU
P DMWQW FDIH ,Q ZH KDYH HWHUYHG  DGGMRCDOOFVIMRQ WRRP V IX@ HTXISSHG Z WK
UHTXILHG | XUQWUH | RUHDFK | DFXOV EXICHQI VR [P SURYH RXUIQWI KW 7DFWBI Z DUQ) VXUDFHV DQG
QRQ MI5 VESH IQA@EMRQV Z HIH FDUIHG RXWQUGH DQG RXWIGH Rl DOEXIGIQIV 1Q WWH FDP SXV $@
EXIC@IQIV 1Q WH FDP SXV KDYH DFFHVWIE®! P SV 3 BAWPWYH FXUEV Z HUH DGGHG VR WH HGJ HV R WH

WP SV ' IWHPMRQDOMI QDIH Z DV IQAB@IG IOUGH DQG RXWIGH DQG %4D@ Z DV DGGHG VR GRRU
QDP HSOWV SRVMRQHG DAWKH KHLI KWFRP STDQWZ W 76 | RUDODEXIGIQIV $Q DXGEE®! | &RU
IQRWP DMRQ VWP ZDV IQAD®G IRU WH H MAQ) DFFHWEE®! HBIYDRY SWRYIGIQ) DXGE®

LQ RUP DARQ IQMGH DQG RXWMIGH ' IWHPVRQY Z HUH SURYIGHG VR DFFHWIE®! VRIBW DQG WKH HBIYDRWY/

7 KH IQMURUMWRIUKDQGUDIAY Z HUH UHYIVHG VR FRP SO Z WK WKH WIBQGDLGV 7 KH XQGHWAGHV R VKH WEILY
Z HH FRVHG VR SURYIGH DP IQIP XP  KHLJ KV\RI FP $ FFHVME®! VRIGW Z HUH DUDQI HG \R FRP SO

Z MK WH WEQGDUEV %D DSKDEHWQ RUP DARQ DQG Z DURIQ) VI Qv Z HUH DSSTHG VR WH HBIVDRWY/

$Q LOGXFURQ ®RS i WP Z DV IOAB@IG 1Q VKH HBIYDVRY 3 XOFRWS DQG SUMVHQRH VHQURUM VWP V
ZHWH DGGHG VR WH DFFHWE®! \ROW ,QAD@MRQ R YRIEH HYDFXDWRQ VWP GHYIFHV IRU
HP HU HQR\ H W Z DV FDUIHG RXW

=0 fq.RAFEYOD- WRQRR Géh?.[EG.[F &~ g0YRAq
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BHFXUW 1Q IDVAKFWH IV IX@® DYDIDE®! DQG RSHUDARQDORQ RXU FDP SXV 2 XU FDP SXV KDV
HOWDQFHV DQG HDFK Rl WHP 1V FROAR®IG E\ VHFXUW DQG FDP HD M WMP V ,Q ,=7( &+ ZHKDYHD
FOQF RQ WH FDP SXV Z VK FDSDEIOV R SIRYIGIQJ 1 IUWMDIG HP HUHQR\ URRP  DQG FHUALHG KHDOM
SHWRQUHOIQFOXGIQ) QXWHV DQG P HAIFDOGRAVRY 7KH FOQIF KDV FDSDEIOV VR SHURWP GHQMEO
H DP LODWRQ DQG WHDVWP HQWYDFFIQDARQ HP HUHQR\ VHWYIFH DQG @ERWDWRY )LL) D : HKDYHRXU
RZ Q) ILH( QI IQH Z KIEK VI X@ HTXISSHG DZ D\ VUHDG [RUQMUHARQ )LJ E ( YHU EXICHQI KDV
DVP DUN'LLH DOWP VA VWP VHYHUDQ LUH H, WOQJ XIVKHY RQHYHU | GRRU DQIQMI UDMG | ILH KRVH WKURXJ K
WKH Z D@ DV'Z HGDV D O H | LLH K\ GLDQARXWGH WH EXIGQIV $ 1X@ HTXISSHG DP EXOQFH DQG DQ
DP EXOQFH WIMRQ EXICTIQ) KDYH EHHQ VXSSTHG 1Q HDUD QDQHPHUHQR  SOFHV DH
P DUNHG RQ WH UHGIYDQAP DS |RUJDWHUQ) SHRS®! : MK Z HOHGXFDMG VHEXUW Wil DQG | X@
RSHUDARQDOP RGHUD VHEXUW M VWP V W RZ Q 11LH HQIIQH DQG W RZ Q DP EXOQFH WIMRQ
@FDWG RQWKH FDP SXV WKH VHFEXUW UHVSRQGIQI WP H | RUDFFIGHQAFUP H [ILH DQG QDVUDAGVDWMU
IV FROUGHWDE® GMW/WDQ P IQXWMVIQ,=7( &+ FDP SXV

a.n b3
YUUXUH ) DFIOMVDQGHTXISP HONQ,=7( &+ D
KHDOMFDUH E 1IHHQIICH F DP EXOQFH

Y3 YUXH 90E\ &DUH5RRP

© H DOR FDUH DERXWFRQUHUDARQ Rl SOQN DQYP D& DQG Z IG@H J HQHWE UHVRXUFHV | RUIRRG DQG
DIUEXOXWH DQG ZH VHEXWH WHP  1Q FROMHUDARQ [DFIOAHV ) L Q ZH KDYH IX®

IP SGP HOMG V,=7( &+ YRGLYHWW &RQUMHYDARQ 6WDMI\ 3@Q b ZKIEK ZH UH ®GFW
RXUVKRWP HGXP DQG Q) WP JRDY DQG YIMRQ ,Q @H Z WK WL HIIRWVZ H KDYH SUHSDUHG D
FRP SUHKHQWYH |&WD FDB®I XH VR GRFXP HQWRXU GIYHUH SOQNV $@WHVH GRFXP HQW FDQ EH
IRXQG RQ RXUVXWIIQDEIMW SRWO:  H KDYH VE R J UHHQKRXVHV RQ FDP SXV Z KIEK DUH XVHG | RUS@QN
VFIHQFH UHVHDUFK. DPAYIMHV DQG RUDP HQBOS@QWSURSDI DARQ | RUFDP SXV @QGVFDSH J DUGHQQ)

7KH UMHDUFK DPWYMHV DUH FRQGXFWIG B\ WH |]P U ,QMIMM R 7HFKQR®J\ 3 OQW6FIHQFH
$SSTFDMRQ DQG 5HVHDUFK &HQMU 367$5 7KH P DIQ VFRSH Rl LOMUHWWIRU VKDW FHQMU LV
FRQGXFWQ) UHVHDUFK UHDWIG VR SOQAI HQHVEV DQG EIRMFKQR®I\  7KH 367$5 FXUHQOW FRQGXFW
VHYHIDOHVHDUFK SURMIFW Q UHDMRQ VR WH FRQVHUYDARQ RI GRFDCD UEXGMUD® I QULIEDQASGQV 1Q
7N\ H IQFOGQ) L) DQG VDBIS RUFKIGV ,Q DGGMRQ EIRGLYHWMW 1Q WH |RUAMA Rl RXUFDP SXV IV
EHQ) IQYHVAI DMG |RUDFDGHP [E SXUSRVHV : H EHQHIWILRP P REI®I DSSV )LJ  DQG QDWW

SKRRIWSK\ FROMAW ) LI Z IMIQWLY FRQM W

=0 fq.BR QruGR OB g &-0050.hM 0 YRGSy ) D
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YUXH =7( &+ IRWFDERERI XHDQGZ IQQHUSKRWRIWSK R =7 ( &+ 1 DMUH 3 KRWRJI UDSK\ & ROMWV



=7(&+ IRFXVHV RQ HQHU\ HIIEIHQR [P SIRYHP HOV P RQVRUQJ HIIIFIHQR RQ 1Q GDI® EDVV
SUIRGXPRQRI UHQHZ DE®I HQHU\ DQG HQHU\ FRQUXP SVIRQ UHGXPRQ WXV GHFEUHDVMQI J BHHQKRXVH
JDVHP MRQV 7R IP SIRYH IMIXUMHU ,62 HQHU\ P DQDJ HP HQAFHUALLEDARQ KDV UHFHLYHG
DQG DQ H WALQDOHQHU\ P DQDJ HP HQVXQWKDY EHHQ HWEEQKHG $V WRXIK WH ,=7( &+ LV DQ
HQHU\ SRVWYH FDP SXV HQHU\  Hi IFIHQADSSTQFHY DUH MMDXVHG 1Q P RMARI WH EXIGQIV Z IWK
IQFUHDMQ) DP RXQV / (1 Q@ KWEXEV QKWEXEV ZIMK P RARQ VHQRY HQHU\ HIIEIHQW DU
FRQGMRQHUM VWP V DUH VRP H Rl WH DSSURDFKHV VR UHGXFH FRQUXP SUIRQ 5RRI IVROMRQ Rl WKH
EXICQIV KDV EHHQ UHSDILHG GXH VR WH VWRQI Z 1QGV DQG WDIQ. VHDVRQ HYHUW \ HDU 0 RAMVRI WKH
EXICQI V KDYH QDWUDAD) KWQJ DQG QDWIDOHQADMRQ

YLUXWH ([DP SGVR QDMUDAL KW LQRXUEXITHQIV

6 ROUSDQHY DQG Z 1QG WUELQHV DUH DFWYH® Z RINQJ RQ FDP SXV ( BIFWIEIW LV EHIQ) J HOHUDMG E\
VROUSDCHY RQURRIVRI VRP H EXIGIQI V DVZ HODV\KH VZ IP P 1Q) SRREEHIQ) KHDMG E\ VROUSRZ HU
© QG WWEIQHV Z W 0: FDSDFIW ®FDMG RQ RXUFDP SXV JHQHIDM DERXW WP HV P RWH
HOIFWEIW \KDQ XVHG DAWKH FDP SXV 7 KH HOIFWIELW J HQHUDWG LV J LYHQVR WKH FIW KXE ,=7( &+ KDV

DFKIHYHG SRMMYH YDOH RQ WH [P SDFWZIW WH OWVIP SUIRYHP HQW 1Q WHQHZDE®!I HQHU\
DSSURDFKHV

) LIXUWH  SHQHZ DEGIHQHU\ VRXUFHY DANRXUFDP SXV



7KH * X@DKFH UHJ IRQ H SHUHQFHV D WJ QLIEDQADP RXQARI VXQUKIGH WURXI KRXWWKH \ HDUDQG LV
DOR UFK 1Q JHRWHWP DOUHVRXUFHV (IIRUV VR WHGXFH JUHHQKRXVH JDV HP MMRQV DIH EHIQU
FROVGHUHG DFURW YDURXV DUHDV IQFOGIQ) HBIFWEE YHKIE®N RSHIDMG E\ WH XQYHWMW ELF\ FONV
RQ FDP SXV Z DWM VRUAQJ ELQV IRUP HVBY SOWIEV SDSHU J@W EDMAUHN DQG J HQHUDXY DAM DV
Z HQDV Z DAMZ DIMUWHDP HOADQG UHXVH $ GEMRQDE®  UHQHZ DE®I HQHU\ VRXUFHV VXFK DVZ 1QG DQG
VROUSRZ HUDUH EHQJ XWI) HG DBRQJ Z MK @E VFDB! VHWS IRUSWIRGXFIQ) K\ GURIHQ HQHU\ XVIQJ
HOIFWIELW J HQHIDMG | IRP Z 1QG WWUELQHV

YUXH  ( GPWEW FRQUXP SWRQR! ,=7( &+ FDP SXVIQODW P RQMV

=7( &+ FRQGXFW VHYHUDODFWYIMHY VR FROMEXW WH WIFKQR®J\ DQG IQQRYDMRQ 6RP H Rl WH
DRAYIVIHV DUH DV | RGRZ V/

8 QGHU DQ ,=7( &+ GG UHVHDUFK LQWDAYH IOMUDARQDOWXGIHY KDYH IRFXVHG RQ UHFRYHUQY
\MDW IE P HVDOY 1 URP WKH DVK SURGXFHG B\ KRXVHKR@ Z DWM LOFIGHIDARQ SURFHWHV 7 KH UHVHDUFK
VWRQI® VKRZV WDMKLY DK VKRX@ EH YIHZ HG DV D YDOOE®I UVRXUFH QRAWMP SO® D GIVSRVDO

EXWEHQ

QFIGHIDARQ IWHD IV KUKWKWG DV 7%N\ HY P RW WDSIG DQG IHDME®I VKRUMMP  Z DAM
P DQDJ HP HOMROMRQ RITHUQ) WH GXDOEHQHIIW Rl UHGXFIQ) Z DWM YROP H E\ XS \R DQG

JHQHDAQ) HQHU\ $ FUKFIDALOGIQ) 1URP \WH DQDOMY Rl P XQFLSDOY. DWM DVK UHYHD®Y D W QLLLEDQW
HFRQRP LE RSSRUMQW %DVHG RQ D DO(P IQXP FROMQW\KH GDVD LQGIEDMV 7XUNH J HOHDMV
RYHU VRQV R UIHFRYHWDE®! DOP IQXP DQOXD@® 7KLY P DWLYH 1L XUH LV DSSUR] lP DWA® VHYHQ
WP HV KLJKHU WDQ 7XUNA V FXUHQAVSUP DU DOP IQXP  SIRGXFURQ Rl WRQV 7KLV YDWV
GLIHUHQFH WHSUMVHQW D P DRUHFRQRP IE ®W IRUWH QDARQ ) XUMHWP RUH WH SWDFWEH P DNHV
VWRQ HOYILRQP HQEOVHQW DV UHA\ F@ DOP IQXP \DYHV WP HV WWH HQHU\ UHTXIWHG IRUQHZ

SUIRGXFRQ SUHVHOWMY D FUMFDORSSRUMQW | RUVXWRIQDE®! UHVRXUFH P DQDI HP HQWDQG Z DM

P IQP [} DMRQ 7KH UHVHDUFK WDP KDV SXEQUKHG WHIUILQGIQI VIQKLI K 1P SDRAQWMLDARQDORXUDY
DQG LV DPWYH® FRQAQXIQ) KHIUHI | RUA/ VR VFDB! WH SURFHW | RUQGXVMDDSSTEDARQ

=7(&+ VD SDWR SIRMPWFD®IG ' HYHBRSP HOMRI $ GDQFHG &RP SRVWM 3 BWXUH 9HWHY |RU
+\ GIRIHQ 6\RUIJ H IQFOGIQ) RQ VW WMAQI Rl QHZ K\ GURI HQ WRWDJ H XQW ( | EELHQAMRUII H R

K\GIRIHQ IV FIXFIDOIRU WH VXFFHW R HP HUIQ) K\GRIHQ HQHU\ PDINHW IV VARQI®

FRQQHFWG \R WH SHURWP DQFH  VDIHW Rl WKH FRP SRQHQW R WH VXSSO FKDIQ &XUHQM

K\ GIRRIHQLV WRUIHG  WDQVSRUMG LQ D FRP SUAWWHG IRPP VR VDM WHVDIHW  Z HI KWUHI XOMRQY
IRUKLIK SUHWXUH JDHV $OMIDWYHO FRP SRW WRWDIH YHWH® RITHUQ) KUK WHQIW — ®BZ

Z HJI KW DGGIHWHY WY OUHD XQP HWSWREGP ZIW D P XGUGMVFIS@DY WDP WDWDP V DW
GHYHBSIQ) FRWVFRP SHWAYH @ KVE HLJ KWFRP SRVIW F\ GGHWY/ Z WK P SUIRYHG P HFKDQEDO  EDUIHU
SURSHWAHV | RUK\ GURJ HQ WRWDJ H XMIQJ DGGIVYH P DQXI DFVUQ) WIFKQR®JI\ 6XFK ' SUQMG QHWY/
Z M EDUIHUFRDAQIV P DNH WHP [P SHUP HDE®! VR JDVHV ) XUMHU QRYHOFKHP R FKURP LE P DWAUDO
EDVHG VHQURWY/ Z L@EH GHYHBRSHG QM UDMG LR KHVH VAXPUHV | RUUHDOWP H P RQVRUQ) R WH
GLIXVRQRI JDV 7KH ' SUQMG K\ GLRIHQ WRWJ H YHWHY Z L@EH LOMI IDMG VR WH Z 1QG K\ EUG
VWP Z10G WLEICH 3 9 XQWEDMAY VWP DQG Z [@EH WMMG RQ WH VW VR HYDODWM WWHU
SHURWP DQFH

=7(&+ IV D SDIVR SIRMPWWEBIG * UHHQ +\ GURI HQ * HOHUDWRQ ( QHU [} HG Z WK ,QQRYDWYH 6P DD
6FD®!: QG 7XUELQH Z KIEK 1V D SDUARI WKH * UHHQ DQG %6XH 7UDQVIRWP DARQ3 BRI WDP  Z I DAWMEQFH
IURP IKH d P LUGHYH®SP HQADJ HQR\

7KLY SIRMPWDIP V VR SURGXFH WWH HBIFWROMY XQWRGQH R WKH P RWMP SRWBQAFRP SRQHOW R
JUHQ K\ GRRIHQ SUIRGXFURQ Z KIFK KDV DQ IQFUHDMQI GHP DQG ERW GRP HFVWED® DQG DEURDG
© IWIQ WH VFRSH Rl WY SSRMFWD N GIYHOP RGX®! Z LOEH FUHDWMG Z KIEK KDV QRWL HWEHHQ
SURGXFHG ®FD® 1Q RXUFRXQM ' H\VLJ Q SDUDP HWLY WDWZ LGP O] IP [} H RSHUDWQJ HI I [EIHQR\ Z LOEH
WG [Q ERW VIQJ B FHQDQG P XA FHOWAKFWWUHY 7 KHVH SDUDP HWLY LOFOGH P DQ. FRP SRQHQW
VXFK DV SUHFIRXV P HVBORDGIQ) DM | RUWKH DQRGH DQG FDWRGH VHSDUDWM® FDVEOWWP DWIUDONSH
DUD GHMJQ GP HQMRQV RSHIDWQ) YROWIH VIXHHIQ) SUHAWXWH [HHG ZDMU SXUW DQG
WP SHIDXUH FRRIQ) BDG



2 Q WH RMHUKDQG WH SURGXFURQ R K\ GLRI HQ SURGXFHG Z M. DQ HBIPWROMY XQWSRZ HIHG E\
UHQHZ DE®! HQHU\ VRXUFHV EDVHG RQ GRP HWAE DQG QDMRCDOMFKQREJ IHV 1V DOR YHU P SRWBQNIQ
WP VRl WKH J UHHQ K\ GURJ HQ FRQFHSW7 KLY SUIRWIFWZ LOD@Z WH SIRGXFURQ Rl K\ GIRIHQ RQHRI
WKH VMDWAT LIE HQHU\  FDUIHWY RI VIKH [XVMUH VKURXJ K. DQ HBIPWROMY XQWGHYHBSHG Z I QDARGQDO

HQI LOHHUQ) HQHU [ HG E\ D YHWAFDOD] LV Z LQG WUELQH GHYHBSHG Z WK QDARQDOMFKQRE IHV

YUXWH  7KHYHWEDD IVZ 1QG WUEIGH XVHG IQWH SURWIFW

=7( &+ KDV FRP P MWMG WLJ QULIEDQAH | RUWMWR DGRSWQJ VXWWIICDE®! WDQUSRUIMRQ SUDFWEHV 7KLY
MOWVRBI® GXH VR W WDV DV DQ HQHU\ SRVMMYH FDP SXV $ @UH QXP EHURI HBIFWE YHKIEGNV
(9V DUH DOHDG\ 1Q XVH DFLRW WKH FDP SXV IQFOGIQI H EXVHV H VFRRMY DQG H EINHV DYDIDE®
IRUXVH 9% GIYHII Q) WLV VXUSOV UHQHZ DE® J HQHUDWG HBIFWIEIW (9 FKDUW HWY DZ D\ V KDYH D
SRVIMYH VXWIQDE®! SRZ HUVRXUFH

) XUMHWP RUH VRP H UMVHDUFK J URXSV UHT XIUH HBIFWIEIW HYHQLQ UHP R DQG UXWDARFDMRQY VIXFK DV
RQ P RXQEIQRSY 7R DGGUIHW WKHVH FKDGIQILQ) FIUFXP WBQFHY WWH XWIO H D P REI®I FKDU HU
HTXISSHG Z IV VROUSDQHY 7 KDQNV VR KHVH VROUSDOHY WKLY P RELG! XQUML XVDE®! 1O YILIXD@® DO\
HQYIURGP HQWZ KHUH HBIFWIELW 1V QHHGHG | RUUHVHDUFK DRIV

)LUXWH (9 EDMAY FKDUHY DQGP REIBI FKDUHY TURP G VWR WD KW

,=7( &+ FRP SGMWAG FDP SXV P DSSIQ] WXGHY WDWGHVIIOP SRUBQAHCHU\ DQG F@P DWW HBIP HQWV

7KL FRP SUHKHOMYH P DS SIQSRIQNV WH GRFDARQV Rl YDURXYV VXWRICDE®! UHVRXUFHV  IQFAXGIC] (9

FKDU HU ®FDARQV D P REIGI FKDUHU BFDARQ VROU HQHU\ [RQHV DQG D ZI1QG WIEICH ] RQH
DRQIMGH KMRUEDO!HDWUHY @\H WH $QFIHQWSRP DQ EDW DQG D JHRWHUWP DO] RQH  DOP DGH

DYDOE®! IRUSXETF 1Q RUWP DARQ ) XUKHWP RUIH VR VXSSRUMHFR 1UHQGO WDYHOZ IWKIQ WH FDP SXV
WH P DS 1QMI) DMV Z W DQ H VFRRWIUDSSTFDWRQ VR WKRZ VKH UHDOWP H DYDIOEIMV DQG ®RFDWRQV
Rl VFRRWLY/



YUXWH 0 DSR HQHJ\ DQGF@P D UHDWG HBP HQW IQWH FOP SXV



-B] &w-

JP WU, QMMM Rl 7HFKQR®I\ ,=7( &+ FROAQXHV VR WHQI WHQ IW SRVMRQ DV RQH RI 794N\ HY
GDGEQ VXWIRIQDEG!H XQYHWMHY  DONQY ZRUGZ IGH DQG QOIWRQD® 1Q KH 8,
* HHQ HWEE : RUG 8 QYHWW 5DONQIV ZIWK DQ RYHWD® SHURW DQFH VFRWH Rl W
VXWRIQDELOV YIVIRQ LOMI DAV HQYLLRQP HQMBOUHVSROUELDN Z VK DFDGHP [E H FHGIQFH J XIGHG E\

D FRP SUHKHQUYH =HWR : DM &DP SXV \WMDWI\ DDIQHG ZIW 6' *  SHVSRQUE®! &RQUXP SWRQ
DQG3 BGXFURQ DQG6' * &P DM$ FARQ

6 WDVIAJ LF ) LDP HZ RN

=7( &+ IV VXWRIQDELDN J RYHUDQFH LV DQFKRUHG LQWH :  DVWM 0 DQDI HP HQW ILHPYH Z KIFK

FRQVRIGDMV FDP SXV Z1GH UHVSRQUEIOAHY XQGHU WH =HR : DAM &HUAMIEDM JWDQMG B\ WH
0 QWA Rl ( QYILRGP HQW/S LEDQ] DARQ DQG & @ DM &KDQIH 7KLY GIUHPWYH RSHUIDARQDA HV WH 5
SUQFIS®MI 5HGXFH 5HXVH DQG 5HF\ FOU DQG HWBEQKHV WEBQGDUE] HG SWDPWEHV | RUFRGIFURQ
VHI UHJ DARQ GRFXP HQMRQ DQG UHFRYHW DFURW D@FDP SXV XQW

7KH GIULHFWYH DOR GHI IQHV GHSDUR HQBCZ DM FRRUGICDVRLY GHMVLI QDWV LOMUP \WRUDI H DUHDV | RU
KD] DUERXV DQG UHR\ FOE®! Z DWM DQG HQUXUHV FRP STDQFH Z MK ERW WH =HUR : DWM 5 HI XOMRQ
2 |1 IFIDO* D HWWM 1 R DQG WH (8 : DWM ) P HZRWN' IWHPWYH (&
7KURXJ K WLV IQMI UIDMG SRTIF\ DSSURDFK ,=7( &+ DIP VR DFKIHYH

e  &DUERQQHXWDIW E\
. FDP SXV Z IGH UHA\ FOQJ DQG UHFRYHY WD E\
. SHU FDSIVD BHGXPURQIQP 1 HG Z DM J HOHIDARQE\

YUXWH =7( &+ 6\WGHONV 3DWFISDAY 1OD: DAWM&RGBFWRQ( YHOW ) LUXWH =7 ( &+ &RP SRWMDJ %R

,QWAJ LDVIAG : DWH 6HJ UHI DARQDQG' LI VDD RQIVRUQJ

7R HQUXUH | X@SDWAFISDARQ DQG WDFHDEION ,=7( &+ KDV HWEEQAKHG D FRP SUHKHQWYH Z DM
VHI UHJ DARQ [Q IDMKFUH VXSSRUMG E\ DZ HE EDVHG GL] MBCZ. DM P DS 7KL P DS SWRYIGHV UHDO
WP H IQRWP DMRQ RQ DO FROFWRQ SRIOMI FRYHUQ] SDSHU SOWEE JOW P HVIO RUDQFE
HOIPARQE DQG KD DUERXV Z DWM ELQVI DQG DARZ V XVHWY VR IGHQAN VKH QHDURVWFRQUBIQHUYID WH
XQYHWMWY VXWRIQDELDN SRWBO

$ FRRUFRGHG A WP HQKDQFHV FOUW DQG SUHYHQW FRQEP LCDARQ

e %H 3DSHUDQG FDUEERDUG

o <H®Z 3OWEV

o *UHQ* OW

e *WD 0HDY

e %RZQ 2 UDJFZDW IRRG JDUBHQ ELIRGH] WDGDE®I P DMUDY

e 9DFN * HQHUDOQRQ UHR\ FOE®IZ DAM

) UXWH  &GDU DEHIY DGO VXDT XIGDQFH
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&RP SOP HOMY FRGIFURQ SRION H MAIRUEDWMUHY HBIFWRQE Z DAWM DQG XVHG FRRNQJ RIOD@R
Z KIFK DUH P DSSHG DQG UHI XOUWD P DIQMICHG E\ WH: DWMO0 DQDI HP HQA&RP P MRQ

: DWH 3HU RWP DQFH 2 YHUYIHZ

7KH FDP SXV Z DWM SHURW DQFH GHP ROMDWV WJ QUIFDQMP SURYHP HQW 1Q UHFRYHUY  HITLFIHQR
DG FILFX@UW FRP SDUHG R SUHYIRXV\ HDW/

e 2UDQF : DWM $SSWR P DMO R DORUDJE ZDWM IV UHFRYHIHG WURXJK EIRIDV
SURGXFVRQ FRP SRWIQJ RUUHXVH DV DQIP DAOHHG W QLIEDQWD UHGXFLQ) OQG L@GHSHQGHQR

e ,QRUDQF: DWM 5HSUHVHQW DIRXQG Rl WWH VRVDXY. DAWM J HQHUDMG RQ FDP SXV Z IWK
Rl VHSDUDM® FROIFWG LQRU DQE Z DM VXFFHW X@ VHQAR CEHQVHG | DFLOAHV | RUHA FOQJ

e 7R[IF: DWM $ FFRXQVIRUBM/KDQ Rl VRVIBGFDP SXVZ DWM D@P DQDI HG XQGHUMMEWD! HW
DQG Bl DCSUIRFHEXUHV IQFOGIQI GLI IMBOADFNIQ) YIDWKH 0 R7$7 i WP

e 6HZDUH DQG : DWMZ DMU Rl FDP SXV Z DWMZ DMU IV WHDWG DW,=7( &+ (V GHGIFDMG
WHDR HOQN SOQW DQG D W QLIEDQNV SRMRQ IV UHXVHG 1RU @QGVFDSH LU DMRQ |RGRZ 1QY
GMQ HPMRQIP SIRYHP HQW

5 HGXFVIRQ DQG 5 HXVH 3 RJ LWDP V

=7(&+ KDV WHGXFHG MQIGI XVH SOWE FRQUXP SURQ E\ VIQFH WH IOARGXFURQ Rl \WH
( BFWRQE ' RFXP HQAO DQDI HP HQAB\ WP UHXVDE®! J W ERWBI GMMEXVWRQ DQG D SOWMAE EDJ
IHH A VP VKDWHGQFRXUDJ HV EHKDYIRWDOFKDQI H 7 KH LQABEMRQ Rl | UHH GUCNQ) Z DWAUI RXQRIQV
DFURW WKH FDP SXV KDV | XUMHUP [QP [] HG ERWBIG Z DIMUXVDJ H

&RP SADQFH DQG 7WDFNLQJ

=7( &+ HQUXUHV | XO®L DODQG HQYILRQP HQBOFRP SMQFH WRXI K WH 0 R7$7 A VWP Z KHUH DO
KD|DWGRXV ZDWM WDQMHUA IQFOGIQ) OERDWUY  DFIGV. VROHQNV  FKHP IFDO UMGXHV  DQG
FRQEP LQDWG P DMUD®E DUH GLI MB@ UHFRUGHG XQGHUWHIL( XURSHDQ: DMM &RGHV (: & VXFK DV
DQG &RMERIDMRQY Z WK TFHQVHG UHR\ FOJ DQG WHDVW HQW
| DFLOAHN HQVXUH VIKDWD@FR@IFWG Z DM VAHDP V DUH SURFHWHG UHVSROUE®
0 RURYHU GDD GUYHQ PRQWUQ] R ZDWM TXDOMAHV UHFRYHY WARV DQG WHDWR HQW
SHURWP DQFH D@®BZV FRQAQXRXV P SUIRYHP HQV DQG  DQOXDO WHSRUAQ) ZIWIQ WH ,=7( &+
6XWIICDELON ' DVKERDUG

YUXWH ,=7(&+: DWMO DI HP HQN DWKERDUG

5 HVXOV DQG ) RWZ DUG 2 XVERRN

7KURXJ K FROVWWIQNP SGP HOMARQRI! IW VXWEIQDELDA VADAMI\

e 2YHU R VRVDCFDP SXVZDWM LY QRZ GLYHUMG | IRP OQGI L@ WWKRXJ K UHA\ FA) FRP SRWQJ
DQG UHFRYHY SWDFVEHV

e 7KH FRQEP ICDARQ DM 1Q UWHR\ FOE®N KDV GHFUHDVHG WMDGI® GXH WR P SUIRYHG VRXUFH
VHI UHJ DARQ DQG DZ DUHQHW FDP SDLIQV

e (QHU\ DQG ZDWU UXVH SIRIUPV KDYH WHQWHQHG UHAVRXUFH HIIEEIHQR. DFIRW DO
RSHUDARQY

0 RYIQJ IRZ DG ,=7( &+ DIP VR HQKDQFH IW GL MBXZ DWM P RQVRUQI H SDQG @ERWIDRY VROHQW

UHFRYHY  [QUDAYHY DQG LOMI DM FDP SXV GIYHO/ LH &\ F®I $\WHWP HQW / &$  LQGIFDRY IR

DQQXDOXWWRIQDELDN UHSRUAQ)

6XWIICQDELON DW,=7( &+ IV QRW@P MG VR A WMP V RU L1Q IDWAXFWUHI IWLY DPRYHO UHQ RUFHG

WURXJ K FROWQXRXV HQJ DI HP HQW DZ DIHQHW DQG HGXFDMRQ 7 KH XQYHWAW RU DQ HV GLYHWH

DPVRYIVIHV HDFK \ HDUVR \AMBHQJ WHQ HOYLLRQP HQBAFRQVFLRXVQHW DQG FRP P XQW SDUAELSDARQ
5 HFHQAHI I RWV KDYH IQFOXGHG FUHDWYH UHXVH SURVIFW Z KHUH VWXGHQA DQG Wil | FRADERWDAYHO

WDQVRWP HG UHF\ FOE®! P DWIUDY QR | XQPVRQDORU DUMME SURGXFW WKRZ FDMQJ WH YDOH Rl
ZDWM DV D UMWRXUFH ) DFXOV EDVHG DZ DIHCQHW SWRIWP V KDYH DOR EHHQ [P SOP HOMG R
HQFRXUDJ H 1 UHQG® FRP SHWARQLQ Z DM UHGXFWRQ DQG UHR\ FOQ) SHURWP DQFH KHSIQJ VR EXIE D
VHOWH Rl VKDUHG UMVSRQUELDN DFUIRW GHSDUWR HQW

,Q DGAMRQ WH XQYHUAW KDV FDUIHG RXWHQYILRQP HQOFDP SDLJQV IRFXMQ) RQ UHVRXUFH
UHFRYHUY VXFK DV FRQYHUAQ) XVHG P DWMUDY IOR WHQHZ DE®I HQHU\ VRXUFHV VXSSRUMG E\

LQ RUP DMRQ VHVWIRQV WIDWHP SKDM] H VKH HQYLLRQP HQBODQG HFRQRP LF EHQHIW Rl VX\ABIQDE®
SUWFWEHV
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/ RRNQJ DKHDG ,=7( &+ SOQV VR H SDQG WHVH Hi I RUNV WURXJ K FDP SXV Z IGH VXWRQDELDN Z HHNV
IHDXUQI KDQGV RQ Z RINVKRSV VHP IQDWY DQG GHP ROMIMRQY RQ FRP SRWMQJ  FLUFX@UHFRQRP \
SWDFWEHY DQG GLJIMDOZ DWM WDFNQJ 7KH XQYHWAW IV DOR SUHSDUQ) VR OXQFK AXGHOMBIG
VXWEIQDEIOV DP EDWDGRU IQUDAYHY Z KHUH WDIGHG YROQMHWY Z LOFRGIFWGD SURP RWM ] HIR
Z DVWM EHKDYIRU DQG VXSSRUNQORYDWRQ SURMIFW | REXVHG RQ J IHHQWDQV RUP DARQ

7KIRXIK WHWH RQIRQI DQG IXWUH DPAYMHV ,=7( &+ FROAMQXHV \R IRWMU D SDUAFISDRU
VXWEICDEION FXOUH WOWHP SRZHWY IW FRP P XQW VR DFWYHO FRQOMEXW VR HQYILRGP HQEO
IP SIRYHP HQADQG WWH DFKIHYHP HOAR WH XQYHUAWY BQ) WP ] HIR Z DWM J RDYY

YUXWH ,=7(&+ : DAMO DS JUXH 210 DAMERBIFURQ



=7( &+ GHP RQMDMY VARQ] FRP P V? HQMR VXWELCDE®! Z DMUP DQDJ HP HOAMMURXI K FRQHYDMRQ
UXVH DQG HIEHQN W DARQ SUDPWEHN  =7( &+ KDV OXQFKHG VHYHDO SIRWFW [Q WH Z DMU
FROMHUYDARQ | HG [Q UFHOA HDWY 7 KHDIP R FRQHWYIQ) R Z DMURQ WH FOP SXV JURXQGV Z DV
DFKIHYHG Z W D FRFWH HIRWE\ GLLIHHQAMENHKRCGHY [Q WH FOP SXV Z W WH GDGHUKIS Rl WH
=7( &+ SHARIDM

© DWU&RQVHUYDARQ 3R] LDP
Q =7( &+ OXQFKHG WH 5DICZ DMU* DIGHQ 3 OQMMRQ 3 IRMIPWR HQKDQFH Z DIMUFRQMHUYDARQ
DQG VXWEICDE®! OQGVFDSIQ) RQ W VHP L DUG FDP SXV / HG IO E\ WH ) DFXGHV R $ UFKIWIPMUH DQG
( QIIQHHUQ) WH SURMPWRFXVHY RQFDSWUQ) [IOMUQ)  DQG UHXVIQ) WD DWUIRUFDP SXVJUHHQHY $
VW Z DV VADWUI IED® FKRVHQ VR S HYHQAVWDIQZ DMU XQRIT IQR WH VD DQG D V\VMMP Rl WUHH
IOMUIFRQCHAWMG WDIQ J DLEHQVZ DV HAREQKHG Z I QDMUDA LOMDARQ @ HY Rl VDQG DQG J IDYHO&@P DM
DGOSWYH Z DMUUHVMEQASOQN Z HH XVHG VR FRP SOM WH VL VWP ) XUKHUMW VAXGHY DUH SOQQHG

IRU VR H SDQG WH SURWFVW W DGGWRCQDADICY. DIMUI DLGHQY ) L]

YUXWH * URXIKWZRBIDQMB OB SHFIHVS VHG IQWH &DP SXV5DIQ* DUEHQ

N7

Q =7( &+ FROMXPWMG D EIRVZ DB VR P DQDIH WDIQZ DMUXQRII [URP D SDINQI ®WDQG
SUHYHOM BRGQJ 1Q WH 5 HFUHDARQDCS UHD 7KH Vi VWP HI I LELHQAD FRGIFW DQG | LOMY \WRUP Z DMU
Z KB DBZ QI Q) LOMMRQ QR WKH VRIO2 YHUWKH \ HDU SOQW (LLL DMG Z MK WKH KDUHVMG WDIQZ DMU
IRP WH EIRVZDB! VKRZHG IP SIRYHG JUIRZW DQG JUWHHQHU IRTUH FRP SDUHG R

GHP ROMDAQ] WH SURVIFVI SRUMIYH LP SDFWRQ FDP SXV Z DWAUP DQDJ HP HQADQG @QGVFDSH KHDMIK
)L

) UXWH  %RVZ DBI9HI HARQ,P SURYHP HQWV o &RP SDUIMRQ

Q =7(&+ DGYDIFHG W \XWEIQDEGI OQGVWFDSIQ) HIRW B\ SOQAY GURXJ KWWRBLDQW
VSHFLHV DFURW WH FDP SXV 7KHVH SOQW IQFOGQ] ) ILH 7KRWY 3\ DFDQMD FRFFIGD  6SUHDAQ]

- XQSHU - XQSHXV KRURQEDY DQG ' DSKCH /DXWXV CQREIQY ZHWH VHEFPWMG IRUWHU &Z Z DMU
UHTXIUHP HQAV VXMEELOW VR WH GFDOF@P DWW DQG P LQIP DOP DIQMQDGFH QGHHGV 7KLY IQUWDWYH VXSSRW
Z DMUFRQMHYDARQ B\ UHGXFIQ) LU DWRQ GHP DQG DQG SURP RWY BQJ WP \XWWRIQDE®! UHVRXUFH
P DQDIHP HQW



7KH (.27 (FR®JIEDO 6XWHIQDEIONV 0 RQRUQI 6HQRU . IW GHYHBSHG B\ =7( &+ ( FRBI\

&RQHYDARQ 6RFIHW IV D P RGXOU DQG DEDSWIE®! i VWP |RU VXWEICDE®! Z DMU P DD HP HQW W
P HDVXUHV Z DMUGHE YID K\ GIRWIME SUAVAXUH DQG WDQWP IW GDV Z LWHBM/O WURXIK * 60 QHVE RUWV
IRUDQDOMY 3RZHUHG B\ ERW FRQYHQAMRQDOHBFWELW DQG DQ LOMI UDMG VROU/ 3R M VMP  IWFDQ
RSHIDWM 1Q GYHWH HQVILRQP HQNV W P RGXOU GHVIQ DIBZV IQMIUMRQ Rl DGGMRQDOVHQRLY [RU
P RQRUQ] YDURXV HFR®J IEDOSDUDP HWMLY Z KIG! FDIEUDARQ Z MK SUHFISIVMARQ GDVD DQG VRSRJ UDSKIE
P DSV HQUXUHV DFFXUDM P HDVXUHP HQAR! LLHI XOUUHVHYRILY 5 HDOWP H P RQVRUQ) VXSSRW IQRWP HG

GHFIMRQ P DNQJ DQGH | HAWHZ DMUP DQDJ HP HQW

2Q-XH =7(&+ RUDQHG D SDQHORQ Y6 XWEICDE®! : DWU 5 HVRXUFHV 0 DQDJ HP HQW 1Q
YOUEDRV 9L H VR WDIVH 7 DUHQHW DERXWZ DU FROMHYDARQ DQG FOP DM UHVIGHOASIDPWEHY 7KH
HYHQAHQI DJ HG ERW WH XQYHWW FRP P XQW DQG GFDOWEN-KRTHY IQFOGQ) WXGHQON DQG M|
| RAMUIQ] IQFOMYH GIDRJ XH DQG FRERDARQ EHVE HHQ,=7( &+ DQGWH VXURXQEQI WHIIRQ ) L

YUXWH 6XWIICDE®!: DM HVRXUFHVO DQDI HP HQASDQHO

- DWAUSHR\ FQQJ 3R] DP
e 7KH FDP SXV UF\ FOV
KDQGBN PuGh
e YWRP 2 AREHU R 6HSWP EHU P R ZDMUZDVFRQUXP HG DN=7( &+ FDP SXV

GHFUDVQ) WHZ DMUFRQUXP SWRQE\ IRP WH SUHVIRXV\ HDU ) LI
e 7KHXWH R U FBIG Z DAMZ DIMUVXEVMAWMY | RU 1 UVKZ DU DEVADFWRQ Z KIEK FRUMVSRQGY \R
DSSWR P DMO Rl WHZ DMUGHP DQG | RUMH UHSRUWAQJ \ HDU ) LJ

R W ZDAMZ DMU | DFIOMG B\ DQ RQ VW WHDR HQNVSOQMKDA

YUXH &RP SDIMRQR! 0 RQMO &DP SXV: DMUSRQUXP SWRQ W Pu

© DWAU( || LELHOWS SSTDQFHV

7KH [QWDAYH DIP HG VR P RGHUQ] H RXVEDMG | [ WUHV UHGXFH XQQHFHWOL Z DMUXVIIH DQG SURP RM
VXWILGDE®! UHVRXUFH P DQDJ HP HQA: - DMUH | IEIHQADS STQFHVY UHSOFHG EURNHQ RURXVEDMG | [ VKUHVIQ
VHYHIDONA DFDGHP IF EXI@GIQIV IGFOGQ) WH 0 RBFXOU %UR®J\ DQG * HQHMEV  ( GFWEEDO DQG
( BPARQEV( QIIQHHIQ) 3K\ VEV $ UFKIWFWUH$ %BFN DQG &M QI IGHHUIQ) EXITIQIV

$VSDWR WLV IQUWDAYH

e |DXOVXUQDOHQRYZ HHUHSOFHGZ W QHZ Z DMUH | LELHQAHQRUM VIMP V/

e  EWRNHQKDQGEZDWKIQI |DXFHW\VHQRWY Z HH DOR UHSOFHG R UHGXFH Z DIMUZ DM DQG [P SURYH
K\ J IHQH H 1 EELHQR

e 7KHXWHR VHQURURSHIDMG GHYIEHV 1Q UHVARRP V IQFUHDVHG | URP 10 W10
\KRZ IQ) DUMH R DSSWR IP DMO QVRP HEXI@IQ) VDI [ LIDMG Z M WH ) DFXAV RI ( QI IGHHUQ)]
0 VXFK DV 3K\MEV 0 DMHP DAFV ) RUMIQ / DQIXDIHV DQG 0 RBFXQUYR®I\ DQG * HQHWEV U
VHOURUEDVHG i VWP VZ IQEH [P SBP HOMG LQWH FRP 1QJ \ HDW DV SDWR! 1 XWWUH SOQQQJ



&RQVXP SVIRQRI 7UHDWAG: DViAU
7KHXVHR UHR\ FOIGZ DAWMZ DWUDV D VXEVMIYWM | RUI UMVKZ DWIUDEVADFWRQ DP RXQMG VR DSSUR] [P DMO
P ulQ DQG P ulQ )L

YUXH U DARQDQG' RP HWAE: DWUSRQUXP SWRQ P u

© DWUSROMRQ&RQARAQ&DP SXV$ UHD

7KHH [QUWDAYHY FRXSBIG Z W ,=7( &+ V FRP STOQFH Z W QDWRQDOZ DAMZ DMU GMFKDU H SRIFLHV
XQGHWFRUH WH IQMMAWRQY FRP P VP HOAUR D VXWRIGDE®I DQG J UHHQ FOP SXV HQYILRQP HOABRIA DQG
SWRIWP V IRUZDMU SROMRQ FRQARORQ ,=7( &+ FLOP SXV DH IX® P SGP HOMG DG P RQRUG
U XOWD ,=7( &+ UHIXOWD FKHFENVI RUFRQEP ICDARQIURP Z DAMZ DMUMAH-DP V\R W Z DIMVRXUFHV

300QQ) [P SGP HQMMRQ P RQVRUQ] DQG RU HYDOIVMRQ Rl DOSWRIWDP V IHDWG VR : DU
0 DQDIHP HQWIURXJ K VIKH X\Wi@] DARQR! ,Q RUP DARQDQG &RP P XQFDARQ 7THFKQR®J\ &7
=7( &+ KDVGHYHBSHG DFRP SUHKHQUYH Z DIMUFRQUUYDARQ\VADMI\ DO QHG Z IWK IW & @ DM &KDQIH
$PURQ 30Q IQFRSRIDAY i VWP DAF GDVB FRIBIFWRQ RQ FRQUXP SWRQ DI DIMU KDIYHVWY  DQG
GO\ HV Z W P HDWXWIE®! ZDMUVDYIQ) VBUHW 7KH (. 27 ( FRBJIEDO6XWEICDEION 0 RQURUQY
6HQURU. MVDP RGXOUP DWP HWILM VIMP - KDV EHHQI X@® GHYHBSHG DQG LV VEKHGX®IG | RUQABMMWRQLQ
MP RQWRY NH FDP SXV Z DMUUHVRXUFHVI IQFOIGIQ) WDGZ DMUMEQNY SRQGV DQG WHDMG Z DIMU
VEQN P HDVXUQ) Z DWUBIYH® YID K\ GURWIME SURWWXUH DQG WDQUP W) CDVDZ ILHBAAMD

N7

3RZHHG E\ HBFWEFIW RURII JUG VROU WH M WMP  VXSSRW DCGMRCDOVHORY DQG WHDOWP H
PROWRRUIQ) FDIEDMG ZIW SUHFSMMRQ GO DQG WSRIWSKY W HVXWH DFFEXWDM  Z DU

PHDVXUP HQN  $OR P RQNO® FDP SXV ZDMU FRQXP SWRQ IV P RQWRUHG DG GVSO HG RQ WH
6 XWRICDEIOW ,=7 ( &+ GDVKERDLG ) LJ

JUXH 0 ROK® &DP SXV: DMU
&RQUXP SWRQO RQVRUCY

,P SDFWRI : DWAUO DQDIHP HQASWRIWDP V 1Q VXSSRUAQI VKH 6 XWIQDE®! ' HYHRSP HQA* RDY
6' *V
7KIRXJK D KROME DQG [QMIUDMG DSSURDFK VR \XWBIQDEION ,=7( &+ GHP ROMADMV D \WRQJ
IOMMAWRCDIFRP P VP HQWR Z DMUP DQDI HP HOAVF@P DM UM@HQFH DQG WH EURDGHUREMIPAYHV R \WH
6XWHICDE®!' HYHBSP HQNV RDY $W=7( &+ ZH UHFRJ Q] H Z DWUDV D FUMEDOMVRXUFH HAHQADOR
ERW KXP DQZ HOEHQJ DQG HMURGP HQEOXWEICDELOV QDI QP HQAZ MK 6 X\WRICDE®!' HYHBSP HQW
*RDO 6'* o (QuXUH DYDIDEION DQG VXWEIGDE®! P DQDI HP HOAR! Z DMUDQG VDQUIMRQ | RUDD @
RXUQMMAWRQKDV P SGP HOMGDWQIHR! FRP SUHKHQMYH SR DP VI RFXVHG RQZ DIMUFRQVUHUYDARQ
UHF\ FOY WD HQAVDQG SROMRQ FRQARO,=7( &+ KDV IP SGP HQMG D FRP SUHKHQUYH VAR Z DIMU
P DQDI HP HQAVADWAT IHV WDVW/XSSRWAP XOAS®! 6 XWEICDE®! ' HYHBSP HQAF RDY SDWFXOID 6' * o
&BDQ: DMUDQG 6 DQUIMRQ DBQ) Z W 6' * V DQG
' HVEBIG [Q RUP DARQ UH] DUEQ) DAY DMUUHDWG DPRYMEAY DQG RQIRIQ) SURWIFW DFLRW WH FDP SXV
FDQEH DFFHWHG WURXJ K WH XQYHWAWYZ HEVIW
/ ICN KWBV \XEICDEIDV [\ W HGX WIJ UHHQ FOP SXV Z DMU
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7KH JPIU QMMM R 7HFKQR®J\ WK FDP SXV SWRYIGHV D QDMWO FOP DQG VXWELCDE®
HOQVILRGP HQATRUERW A1 | DQG AXGHOWN WURXJ KRXVWKH \ HDU 6 X\VRAQDELON 1Q WDQUSRWIMARQ LV D NH

IRFXV |RUVHYHIDOUHDVRQV ) RUH P S®I P RWAWFDP SXV EXIAGIQIV DIH FHOAD® &FDMG P DNQJ WHP
HDMO® DFFHWE®! IURP YDURXV SDUWV R WH FDP SXV 7 KLY FHQADTD DARQ HQVXUHV WDWHWWHQADO DFIOARV

IQFOGQ) WH CEWY  [QMIUDWMG UAVHDUFK. FHQMU [ HVWAYDODUHD VSRW FHQMU SHURWP DQFH FHQMU
VZIP P IQ) SRRODQG WIFKQRSDUN DUH DOVVYDMG DBQ) WH P DQ SDMZ D Rl WH FDP SXV $V D UVXOV
Wil DQG WXGHQW FDQ FRQYHQHQM UWHDFK WHVH DP HQWAV IURP YDURXY RIKHUFRP P RQ EXITIQIV
IQFOGIQ) GRWP MRUHV | DFXOV DQG WH FHQADOFD HWAUD $GGMRQDD® ] WK 1V DPWYHO GHYHBSIQ)
QZ SRIFIHV VR SURP RM VXWEICDE®! WDQUSRWIARQ 7KLV IQFOGHY RITHUQ) P XGASGI RSWRQY IRU

DFFHVMQJ WH FDP SXVIURP ERW GHDUE\ DQG GMEQADUHDYZ MIQWH ] P LU0 HARSROEQS LD $ YDIDE®!
WDQUSRWIMRQ RSWRQV LOFOIGH SXETF EXVHV KXW VHEHY H VFRRMLY H YHKIE®N DQGELR\ FOV 7KH

FXUWHNMMXV DQG VADM] [HY BHOWAG VR VXMBLCDE G WDQVS RUDARQ DUH GHVAGBIG DFURW YDURXV VRSIEV

7KHVRVDORXP EHUR! YHKIE®N FDW/DQGP RVRUF\ FOV GLYIGHGE\ VRVIDGFDP SXV SRSXOMRQ

7KH ] P U QMMM R 7HFKQRBRJ\ ] WIFK RSHIDMVDVRER V[WHQ  YHKIEGV IQFOGIQ) SDWHQIHU
FDV YDQV PIQEXVHV DQG EXVHV R IDFIOW WEII P REIOV DV Z HODV HGXFDWRQ DQG UMVHDUFK
DRV ,Q DGGIMRQ VR WHVH YHKIEGN ,|WIFK P DQDUHV VHYHQ  YHKIEGN GHMI QDG |RU YDURXV

SXUBRWHV VXFK DV VHZ DJH GVSRVDO [IWH UHVSROW DQG 1IWWDIG  + RZ HYHU MCOFH WHWH DGGEWRCQDO

YHKIE®N DUH QRAKVHG | RMDQVSRINY] FOP SXV RFFXSDONV WH VREAXP EHURI YHKIEGN IQFGHG IO WH
RYHUD@FRXQARUMH XQYHWW UHP DIQVM WHQ

7KH ,|WFK FDP SXV |HDXUHV \WUHH JDMV GFDMG DWGLTHHQNVSROQN RQ WH VWM R VXSSRW

WDQUSRWIMRQ 1URP YDURXV GILHFWRQY 7KHVH JDWAV DIH WH (DWW* DM 0 DIQ * DM 6RXW * DM
6HFRQGEDY * DM DQG1 RW* DM * ¥BDKCHOI@IH* DM ( DFK J DM LVHTXISSHGZ WK D/ IFHGFH 3 OM
5HFRIQUWRQ6\ WP /356 ) RUMMGHQN DQG HP S& HHVZ VKIQ) VR HQMUWH FDP SXV 1IQ WHUSUYDM
YHKIEGN DQ DSSTFDARQ IRUWH / 356 M AMP IV UHTXILHG DV SDUARI WH FDP SXV SRTR\ 7KLV SURFHW
DARZ V| RUDXVRQRP RXV P RQWRUQ) Rl UHI IMMUHG YHKIE®N HQMUQJ WH ] WIFK FDP SXV DUHD ) RUYMVRY
Z KR DUH QRAWSDIWAR WH FDP SXV FRP P XQW WH VHREXUW SHYRQGHCDA] WIFK DAWMAHDFK YIMVRUZ WK

YHKIE®IHQAI RQDRQH B\ RQHEDWY

) LXWH 7\ SHVR 9HKIFGNV RQ&DP SXV

6 KXWB! 6 HUYLEHV
7KH ] P lU, QMMM Rl 7HFKQRBI\ WK RITHY D 1UHH KXOWBI VHYIEH Z KIEK FRYHY VSHFLLIE URX\WAV
SXEQKHG RQWHZ HEVWM Z W KRS RQ KRS RIl RSWRQVRQFDP SXV DVZ HODVIURP WH GRWP MY DQG
* YEDKEH 9L@IH 7KH KXW VENHV XS VR SDAHQIHY ZKHWDV ~ FDQ EH VMDMG WH DYHIDIH
QXP EHUR KRS RQWYGHQN Wil | SHUXQLY DURXQG

7KH FDOP SXV KXWBI VHLYIEH IV DYDIOE®! 1UHH Rl FKDUH VR HYHWRQH RQ FDP SXV IGFOGQ) Ml
VIXGHON DQG YMVRY 7KH H MAQI EXV VRSV RQWH FDP SXVDUH XVHG DVKRS RQBFIDMRQY 7 KH KX\
VHYIEH URX\WM LV DOR H WIQGHG VR WH GHDUHWAVHWBP HQA* JAEDKEH9 LA H Z KHUH P RAKQGHU LDGXDM
DQG J IDGXDM WXGHQW UHMGH 7 KDQNY VR WH H WIQGHG VFKHGX®! WH MGHQN FDQ XVH WH VKXW
VHYIEH 1Q WH OW HYHQQ) EHVE HHQ WH FHQADOEWDY R WK WH GRWP MRUHY DQG WH YIa H
%MGHV SXETF EXVHV XKQ B\ WH ,] P LUO HWRSRDEQ 0 XQFISDOV DOR FILFXOW RQ WH FOP SXV DQG
DURXQG WH Y@ H
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) LIXUWH 6 KXWBI6 HYIEH DQG5 RXW 7 KIRXI K &DP SXV

=HWR ( P MRQIHKIE®V =(9 3RIF\ RQ&DP SXV
6\MGHQON DQG Wl Rl WH ] P LU, QMMM Rl 7HFKQR®J\ ] WIFK KDYH WH DELOW R DFFHW YDURXV DUHDV
RQWH FOP SXV XMQJ EIR\ F&N 7KH HQAH URDG QHVE RUN LY VKDUHG Z W ELF\ F&N DQG WH VKDUHG URDGV
KDYHDVWEWSHHG @ MR NP K IRUYHKIE®N 7KH HBIYDWG FURWZ DOV HYHQD GMAEEXWG RQ URDGV
ZIW P RAMD KHD YHKIE®! DQG ELF\ FGI WD IE SURYIGH VDIH SHGHWIDQ DFFHW DQG VHUYH DV \SHHG
EXP SVIRUP RIRUYHKIE®GN RQWH FOP SXV

$GEURD® WHUH DUH VHSDUDM EINHZ D, V DQG SHGHVWIDQ SDWZ D, VEHVE HHQWH P DQEXICHQIV Z KHWA
KXP DQWDI | LE 1V SDUAFXOWD KLIK $@MHVH IQGLYIGXDCSDIZ D\ V DUH QAKS | RUHEXUW $CAMRQD® HDFK

| DFEXQV VHWBP HQARQ FOP SXV RIIHY D VHEXUH ELF\ F®I SDINQI DUHD QHDUWH EXI@GIQIV 5HIDEQ) WH JUXH  =HR( P MRQIHKIE®N =( 9

XWH R EIF\ FGV RQ WH ,] WFK FDP SXV DQ RFFXSDQR\ (DM WXG Z DV FRQGXPWMG FROMGHIQ) \WH 5DARR 30UNGY $UDVRTRDCEEP SXVELHD

SR RE ARSI 4T SRLIRY G4 POe it BN WS IRRPERLLE iR Ll NI 8 DS 7KH FDP SXV R WH ] P LU, QAWM Rl 7HFKQRBJ\ ] WIFK 1V ®FDMG RQ WH Z MWD IGH Rl WH,] P lU
REElAFIRL Y SURLIBIEACH. SUZRLIARP SRl SR ten) P HWRSROEQ DD 7KH VRVEOFDP SXV DUD IV P ZKI® WH \REOSDINQ) DWD P HDVXUAV
7KHO QW R +HDOM R 73AN\H GRODMG ~ EIE\ FBV \R JWIFK 7KH &\ F@J &RP P XQW R ] WK 5

P DQDJI HV WHVH ELR\ FEV\R DBZ RFFXSDQNV R WH ] WIFK FDP SXVVR XVHWHP 1UHH R FKDUH 6B

Z W WH DFDGHP [E \ HDU D08 QEINAV Z I@EH P DIQMIGHG DQG UG, IRUXVH RQ WH ] WIFK

FOP SXV $CAMRQD® D SUYDM FRP SDQ Rl ,]P IU. DUA DND 0 XQFISDIW NQRZQ DV . XP X 6FRRWMU
SIRVIGHV  H VFRRMLYWDNFDQEH UHQMG YIDDP REL®! SKRQH DSSTEDARQRQFDP SXV

5HIDEQ) HBFWE YHKIEGN VE R P IQYDQV DUH DPWYHD XVHG |RUURXWIH 1UHI KWADQUSRWIMRQ RQ WH
JWFK FDP SXV 7KHWH YHKIE®N DUH GRQDMG \R ,]WFK E\ D SUYDWM FDUR FRP SDQ DV SDWRI WH
VXBICDE®! FOP SXV SRIR\ || WFK RZQVVER H EINAV DGP IQMMUHG B\ WH ) DFXQOV Rl ( QI IGHHUIQ) IRU
XVH 1Q DI UEX®UDCDQG FIYIOHQI IQHHUQ) SXUSRVHV $GGWRD® WH XQYHIAW DGP IQMADARQ GRQDMG
VEZR HBFWE YHKIEGN \R VZR R RXUMXGHON Z W GVDEIOAHV VR HQKDQFH WHUP RELOV RQ FOP SXV
JWFKV UBHFVRIDM SOQV VR SXUFKDVH DQ HBFWE P IQEXV 1Q WH XSFRP IQJ \ HDW/ VR SURYIGH D P RWH
VXVVBICDE® VKXW VHYIEH RQFDP SXV Z KIGI GHFUHDQ) WHE2  HP MRQVIQWH FDP SXVDUD
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3WRIWDP VR QP IMRUGHFUHDVH VIiKH SDUNLQJ DUHD RQFDP SXV | RUVIKH @W \ HDW/

7KH JPIU QMMM R 7HFKQR®J\ WK SWRYIGHV UWHIXOU VKXWB VHYIEHY \R WDQUSRW W
DGP IQVADAYH DQGDFDGHP EVMI ILRP BFDWRQVZ MKIQWH ] P 1D HAWRSROEQS$ D $GEWRDM
EXVHV RSHIDM RQ YDURXV URXWV WIDAMFRQUHFWAR WH ,] WFK FDP SXV IRUERW \WHII DQG \WXGHQN
WBWQ) Z W \WH | DOVHP HAMUR! ( DFK \ HDU D SURRFROLY \J CHG EHVZ HHQ ] WIFK DQG D
WDQUSRWIMRQ FRP SDQ. VR HOXUH WH SURYIMRQ R WHVH WDQUSRWIMRQ VHIIEHV : I WHVH EXV
VHYIEHY WRXDQGV R IQEYIGXDY DUH WDQUSRUMG VR WH FDP SXV GDI® UHVXGMY [Q RYHUD
UHGXPWRQIQWH XVH R SUYDWA FDLY

)LWXUWH  &DP SXVIYXVEHYIEHV

1 XP EHUR! 7UDQVSRUIMRQ , QUDYHVVR' HFUHDVH 3 YDV 9 HKLIE®IV RQ&DP SXV

) RAUNA  [QUWDAYHY DA P IU, QMM R 7HFKCRRI\ WK DP VR UHGXFH WH QXP EHUR SUYDM

YHKIE®N RQFDP SXV
&DP SXV 95XV 6 HYEHV ] WIFK RITHWY [ UHH FOP SXV EXV VHYIEHV IRUMEI T FRP P XWQJ 1URP YDURXY
GFDARQY [Q WH P HARSROAQ DUHD RQ Z HHNGD\ V. %-MGHV ] WIFK SURVIGHV D 1 UHH VKXW VHUYIEH
WDWRSHIDMV 1Q WH FOP SXV DUD HYHY P IQX\WMV IRUERW I DQG WWXGHQWV 7KH VKXW
H WIQGV IW URXWM GXUQ) WH SHDNKRXW/ VR * EDKEH9 LA H Z KHUH VRP H VAXGHQN UMGH 7KHUH IV
DOR D QI KWEXY VHYIEH RSHIDMG B\ WH ,] WIFK UBHFVRIDM  Z KIEK UHT XILHV RQECH UHI MADARQ | RU
WMl | DQG WHGHQWVZ KR QGHHG VR BDYH FOP SXVDIWUDUIRXQG 30
4P\ F®I6KDUQ) 6\ IMP ] WK | HDMUHV DELR\ F®! VKDUQ) \i VWP FD@BIG Y8 QEINHD Z KIEK RITHWY/
EIR\ F®N RQ FDP SXVIRUD GRP IQDOFKDU H 7KHVH ELE\ FGN DUH P DQEIGHG DQG UHDG\ | RUXVH DAIKH
EHIIQQQ) Rl WH DFDGHP [E \ HDU 6Vl 1V DQG WYGHQA DUH HQFRXUDI HG VR X\H ELFR\ FONV
| RUADQVSRWIDARQ RQ FDP SXV DQG VHYHIDOHFXUHG ELF\ F®! SDUINQ) DUHDV DUH FRQYHQHQAD ®FDMG
QHDUIDFXQOV EXXTQIV 0 RIHRYHU  ELF\ FGV GRQODMG E\ WH 0 IQVAI R + HDOM Rl 794N\ H FDQ EH
XVHGIWH R FKDUH DVWH DHRZ QHGE\ ] WIFK DQGP DQDIHGE\ WH ] WIFK &\ F@J &RP P XQW

3XEWF 7WDQVSRUMMRQ g P IWUKDV D Z HOGHYHRSHG SXEGF WWDQVSRUIMARQ I WMP RSHIDMG E\ WH
d P W0 HARSROAQO0 XQFISDIW 7 KUHH UHI XOUEXV @HV VHYHWH ] WIFK FDP SXV DQGWH
WP HZEGV |RUWHWH @HY DUH DFFHWEGI WURXIK SURYIGHG @IV 7KH VFKHGX®GN R WHWH EXV @HV

Z KIFK DUH DOR IQMFRQQHAMG Z W RIMHUEXV @HV DQG WDQVSRWIMRQ P RGHV FDQ DOR EH |R®Z HG
XVQJ WP DWBKRQH DSSTEDARQY

0 IQEXV 6HYIEHV 0 IQEXVHY RSHIDMG E\ WH &KDP EHUR! * UYHWY DQG 0 IQEXV 2 SHDRWY XQ
EHVE HHQ d P UFIW FHQMUDQG * BDKEH 7KHWH P IQEXVHY HOMUWH ,=7( &+ FDOP SXV DQG FILFXOWM

WURXJ K DOGHSDWR HQV SURYIGIQ) FRQYHQHQADFFHW R GILIHUHQADUWDY R WH FDP SXV [ RUMYGHQN
DQGWI| 7KH RSHUIDM EHVE HHQ $0DQG 30 ZIWGHSDUMUHVHYHY P IQXWMV

,Q DGGMRQR YDURXV SXEQF DQG VKDUHG WDQUSRWIMRQ RSWRQY D VKDUHG HBIPWE VFRRMUM IMP  FDOBIG

7XUD DYDIDE®I RQWH ,=7( &+ FDP SXV 7KH VFRRWLY FDQ EH XVHG QRARQD Z IWIQ WH FDP SXV DUHD EXW
DOR 1QWH UHI IRQV QHDUE\ 8 WD DQG * Y4BDKEH 8 VHWY FDQ HDMO 119G XQBFN DQG UHQAVFRRWLY WURXJ K

WH7XUDP REIGI DSSTFDARQ Z KIEK [V DPAWYHD RSHIDARCDAQ WHVH DUH-DV

30QQQ) P SGP HOMMRQ P RQWRUQI DQG RU HYDODMRQ R D@ SRILPV HDWG R
7WDQVSRWIMRQ VKURXJ K VIKH X\W@] DMRQR! ,Q RIP DMRQDQG &RP P XQEDARQ 7THFKQR®RI\ &7

7KH FXUHQAXWE DARQR &7 Q] WIFK WDQVSRWIDARQ LV DAKMH (P SGP HQIMRQ W H 7 KH VKXWBN DUH
UHOWMYHO QHZ DQG DUH UHI XOUWD P DIQMAGHG WURXI KRXWIMH\ HDU + RZ HYHUWH. @FND* 3 6 RUDQ. RIHU
UHBYDQMADFNQ] i VWP IQMI UDMG IQRWH &7 2 QWH RWHUKDQG WH FDP SXV UHI XOWD P RQVRY/ WH
QXP EHUR YHKIEGN HOMUQ) WH FDP SXV DUHD XMQJ FDP HIDV IQMI DMG Z W DQ ,&7 A \VIMP  WDW
UHFRI Q] HV WH GEHQH SOWMV R MBI DQG \WXGHQW 7KHVH QXP EHLY DUH P RQM® SXEQKHG DG DH

DYDME®!I RQIH DAKWEY  \XWEICDEION L WHGXW ) XUKHUMBIHV R [P SGP HQAMRQ DUIH GMVEX\WHG
ZIW WH DGP IQVAIMRQ DQG QHFHWODN WMSV DUH VENHQ VR P RQWRU DQG HYDODM WH &7 1Q
WDQUSRWIMRQ DWW WK 61QFH WH VOSB! EXV VHYIEH URX\WM QHDUD FRYHLY DOWH P DIQ EXICIQIV
IQFOGQ) WH EWDY  VSRW FHQMU DQG &HQADFD HMUID  DV'Z HODV UHFUHDWRQDCDUHDY DQG FRQQHFW
WHP VR WH GRWP MRY DQG WH FEVHVAUMGHQADCDUD WH DSSTDARQ R &7V IRUWH URX\WM SOQQQ]

W H L UHGXQGDQAMD. RUHRYHU WH VKXOWB! X\ HV H MAQ) EXV MRSV RQFDP SXVIRUKRS RQDQGKRS Rl

DFPRYMEV PDNQ) WH URXWM DFFHWE® VR QGHDW DO RFFXSDON DQG RSHDAQ) DFFRGQI R
SUHGHWMLP [QHG WP HVEEBN 7KH 6XSSRWBHLYIEH" HSDWR HOALY UAVSROUE®! | RUVKXWBI RSHIDWRQY DQG
WP HVEE®! FKDQI HV DUH DQQRXQFHG YID HP DIOVR RFFXSDQV Wl VXGHQNV  7KH QXP EHURI VKXW

VHYIEH LKQV IV UHGXFHG GXUQI WH VXP P HUGXH \R ®&Z GHP DQG $CAMRQD® RQH FDQ UHI MMUI RUDW

VHYIEHV YID WH Z HEVWM  7KH EXV XVHG | RUWH FOP SXV KXW IV UHDWYHD RG DQG OFNV * 3 6 R W
FDQQRWEH WDFNHG B\ WH RFFXSDQN +RZ HYHU MY EHRHYHG WDMMH WDFNQ) RI MKXOWBI VHIYEHY
SURYIGHV P DQ. EHQHIW VR SDAHQIHY IQ WP V R WP H SOQQQ)  7KH XQYHWAW UHAVRIDM SOQV \R

SXUFKDVH D QHZ EXV HTXISSHG Z W * 3 6 DQG SRZ HIHG B\ DQ HBFWE HQJ IQH HQDE@Y \WH WDFNQ) R

WH VWSB! VHYIEH DQG UHGXFIQ) HP MMRQV RQ FOP SXV 7KHHRWH 1L WH SXUFKDWH R D QHZ EXV IV
IP S®P HQMG | RUMH XSFRP IQJ \ HDU MP D. EH SRME®! \R IQARGXFH ,&7V | RUH | LELHQAMKOOWS! VHIYEH

RSHDARQ
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,P SDFVRI 7WDQVSRWIMRQ SWRJ WDP VIQVXSSRUALI VIKH 6 XWILQDE®!' HYH®&RSP HOQAMF RDY 6 ' * V

7KH XQYHWW KDV [P SBP HQMG D FRP SUHKHOWYH DQIH Rl VXVAVRICDE®! WDQUSRWARQ [QWDAYHY \WDW

WJ QLIEDQAD FROAIEX\M VR DFKIHYIQ) WH  6XWEICQDE®!' HYHBSP HQA RDY 6' * V' 7KHVH IQUDAYHV
GHP ROMIDM D VIARQJ IQAMIMWRQDOFRP P VP HOMR ®Z FDUERQ P REIOW UHGXFIQ) DIUSROMRQ DQG
FUDAQ) VDIH IQFOMYH DQG DFFHWE® WDQUSRUBMRQM VMP V . H SURI P VIQFOIGH

' HYHBSP HOAR! LOMI UDMG SHGHMAIDQ SDWZ D, V DQG GHGAEDMG ELF\ F®! OQHY DFURW FDP SXV \R
HQFRXUDI HQRQ P RRUL HG WDQVSRWY

2 SHDARQR ®&Z HP MMRQ FDP SXV VKXWBI EXVHV IQFOGQ) HBIPWE RUK\ EUG YHKIE®N R UHGXFH
UHIDQFH RQ SHWRQDAFDLY/

OMMAIRQ R HBFWE YHKE®! (9 FKDUIQ) WIMARQY R VXSSRWWH WDQUWMRQ \R FEDQHU
ADQUSRWIMRQ DEMUDAYHY

' FMJQDWRQ R FDUIUWH ] RQHV DQG @ WG DFFHW DUHDV \R P IQP [IH WD I IF FRQIHVMWRQ DQG DU
SROMRQZ IWIQWH FDP SXV

3WRYMRQR! EIF\ F®! VKDUQ) SURJDP VDQG VXSSRWY 1Q IDVAKFMUA SDUNQ) PNV GFNHY UHSDU
VWIMRQY VR HCKDQFH R\ F@J) FROYHQHQRH

P SBP HQAMRQ Rl D YHKIEG! UMAIFWRQ SRTF\  IQFOGQ) TFHQH SOW FROARORUT WG SDINQJ
SHUP IWIRUXGHQN DQG W |

QM IDARQZ W SXETF WDQUSRWBARQVA VWP V ICFBGIQ) FDP SXVEXVWUP [CDY RUDMAP LB VKXW
VHYIEHV R P SURYH DFFHVMELOW

$Z DUHQHW FDP SDLJ QV DQG P REIMV HGXFDWRQ [QUWIWYHY SURP RWQ) VDIH KHDEM\  DQG VXCDE®
WDQUSRWAEHKDYIRXU

5HDOWP H GLJ MEOADFNQ) VRRY VR P RQURUMKXWBI VFKHGXBN RSWP [ H URXWV DQG VXSSRUAXVHU
FROMQHFH

&RMERDARQ Z W JRYHUP HOVDQG XUEDQ SOQUQ) WEN-KRTGHY \R DDIQ XQYHWW P REION
VDM [HV Z I EURDGHUFIW WDQUSRWASOQV

7KHVH HIRW GUHPD VXSSRWAG' * V/ DQG  DQG FROAMEXW IQGIUHAVD VR RIHLY

IQFAGQ)

IO RO G RO C)

* * * * * * * *

@ 5HGXFIQ) H SRVXUH VR DIUSROMRQDQG SURP RWQ) KHDBM\  DRAYH QHVVGN

@ ( QUXUQJ LGFOMYH DFFHWVR HGXFDWRQWURXJ K VDI H DQG UHIDE® FOP SXVWDQUSRW
2 3URP RWQ) WHXVHRI FBDQHQHU\ IQWDQ/SRUBARQ

2 6XSSRUMY [QQRYDAWRQLQVXWEICDE®! WDQUSRWAQ UDAAKFMUH

2 YXICIQ) IQFOMYH VDIH DQG VXWEIGDE®! XUEDQP REION i VMP V

@ ( QFRXUD 1Q) BNVSROUE®I XVH R BVRXUFHVWURXJ K VKDUHG P RELOW

@/ RZ HUQ) FDEERQHP MRQVWRXIK BZ 1P SDFVWADQUSRWIMRQ

2 6WHQ WHQQ) SDWZHIKISVVR GHYHRS LOMI IDMG XCDEGHADQUSRWHVE RUWV



$V D GDGEQ) QDWRQDOUHVHDUFK DQG KL KHUHGXFDMRQ LOMIMARQ ,=7( &+ LOWI DMV SUQFISGN R
VXWRIQDELOWV LOWR W UHVHDUFK DQG HGXFIMRQ ,Q,=7( &+ 1Q ) DODQG 6 SUQ) 6HP HWMU
WH VRVBOQXP EHURI FRXUWHV RITHHG IOFOGIQ) J WDGXDWM DQG XQGHW WDGXDM GHIUHHV IV

$P RQ WHP FRXUHV DUH UHDWG VR VXWIRIQDEIOW 7 KHVH FRXWHV DUH RITHUIHG 1Q ) DFXQV Rl
(QIQHHUQ) )DFXQ@V Rl 1 DMWO 6FIHGFHV DQG ) DFXGV R $UFKWPMUH  7RVBO QXP EHU Rl
EXWIICDEION HDMG WXG. SUJ WPV DA IOFOGIQ] XQGHU WDGXWM P DAMY  GRAVRWDO
IOMEMSTDY P DWAY DQG GRAVRIDOSWRIWPV $ KUK SHFHQRIH R WH FRXUHV 1Q WH

' HSDUWR HOV Rl ( QYILRGP HQEO( QI IQHHUQ) 0 DWIUDOB FIHQFH DQG ( QIIGHHUQ) ( QGHU\ 6\ \WWP V

R (QIQHHUQ) &IW DQG 5HIIRQDB OQQQI $UFKIWIFWUH DQG 0 RBIFXOUWR®I\ DQG * HQHWEV DQG
,QMUODMRQDO:  DWMU 5 HVRXUFHV DUH VWWBICDIEION HDWG 7KH FRYHU D YDUHW R DVSHFW 1Q

VAMBIQCEION DQG DIP V VR VDWA L VXWRICDEION GHYHBRSP HOVJ RDY Z WK WHIU FXWEXAP  DQG
HGXFDWRCDOSWRIWP VMU HW,Q UWHFHOM HDWY/ WHUH KDYH EHHQ HIIRW VR RITHU VXMRIQDEIONV
UHOWG FRXUHV FRP P RQWR Z KRBIWXGHQW 1Q =7 ( &+

) RUH DP S® WH FRXUH R y* REDO6XWRIQDE®! ' HYHBSP HQN RITHHG B\ WH GHSDUWR HQAR

&KHP [FDO( QI LQHHUQ) | RUWH OMAMKUHH \ HDLY LV RSHQ VR DOMWXGHQN WFRYHLY WH VRRSIEV DXHV
DERXVWWXWIRIQDE®! SIRGXFURQ DQG GHYH®SP HQNV7KH DP Rl WH FRXWH LV VR SUHVHQMQHI DWyH
HIIHFW Rl SURGXFWRQ SURFHWHV RQWKH HOYILRQP HQADQG VRFLHW DQG VR IQRUP DERXWZ KDWWKRX@
EH GRQH WR WHGXFH WL $V DORWHU HDP S®I WH FRXUHY P RMD 1Q WH ' HSDWR HOWRI

YARHQI LOHHUQ) DIP V VR VWDIQ WWXGHQW DQG JLYH WHP WH QHFHMDY NQRZ BIGJ H VR SURGXFH KLIK
YDOH WFKQRBJIIHV  SUIRGXFW DQG 1Q RUP DARQ XMQJ  IQQRYDWYH EIRHQI IQHHUQ)  DSSURDFKHV \R
VROH SUREGP V 1Q QDARQDODQG LOMUDARQDOSURUW DUHDV VXFK DV KHD®K DQG SKDUP DFHXWEDO

LOGXMM  DQG HQYILRQP HQMADQG HHU\ LOGXWA

7KH EDVMED® VBUHW6' *V Rl ¥ JRRG KHDOK DQG ZHOEHQIp ¥ IQGXWM  IQQRYDURQ DQOG
1Q DVAXFXUH 7KH FRXUH Rl Y FRQRP\ DQG ' HMJQ Rl ( QI LQHHUQI p DW&KHP IEDO( QJ IQHHUQ)
' HSDUWR HQADIP VR SURYIGH WXGHQW Z WK DQ XQGHUABQGIQ) RI HOAHSUHQHXUKIS LQQRYDARQ DQG
VXWBIQDE®! GHYHERSP HOVDQG NQRZ ®IGIH Rl SURIHWIRQDADH LOFOGIQI SURMIPWP DQDJ HP HQWUMN
P DQDU HP HQW DQG FKDQIH P DQDI HP HQWV 7KH FRXUH Rl ,QMRGXPRQ Rl 94RHQHU\ p 1Q ( QHU\
6\ VWP V ( QI IOHHUQ) |RTRZ V VXWWBIQDEIDN UHDWG VRSIEV VXFK DV ELIRP DW HQHU\ DQG WSHV R
EIRP DW KHDWDQG SRZHU JHQHUMRQ IURP  EIRP DW P HWRGV DQG WIFKQR®J IHV |RU ELRIXHY
SUIRGXPURQIQ VRIS @ XIG DQG J DVHRXVIRWP V X\WI) DMRQR! RU DQIF P XQFISDXZ DWM XMQ) EIRP DW

FROYHWRQ WIFKQR®J IHV

7KHEH®Z WWE®! J LYHVH DP SGVRI VXWRLCDEION UHDWIG FRXUHV J LYHQDW=7( &+

7DE® 6 HOIFVAG 6 XWIDLODELDN 5 HDWAG & RXUHV D=7 ( &+ LQ
) D@DQG 6 SUQJ 6HP WAL/







2 XU XQYHUMW GHYHRSV IQMGVAISTDY SWRIWP V IQMUDWRQD® FR@ERWWMG 3K SURIWDP V

DQG RI 1 HY IQMUQDMRCDOH FKDQJ H SURJWDP V I RFEXVHG RQ F@P DM FKDQIH HQHU\  J HOHUDARQ DQG

WDQUMRQ  FIFX@U HFRQRP\  VXWEIQDE®! GHYH®SP HQWV IQQRYDARQ DQG  \WWFKQR®J IFDO
GHYHBSP HQW 1Q WFIHQFHV FODQ Z DMU UHVRXUFHV [Q UHDMRQ VR HFRV WMP V DQG WFKQR®RJ\

GHYHBRSIQY) EIRWFKQR®J IHV IRU DIUEXOXUH IRRG DQG KHDOK 3DWHUKISY Z W IOMULDARQDO
DFDGHP IF QHVE RUNY HBIYDWAV UHVHDUFK FRERWDMRQV DQG UHVXOV 1Q SOMRWP VR WKDUH VXWRILCDE®1

SWAIFHY DQG QHZ GHYH®SP HQV  IQQRYDMRQV [Q HGXFDARQ 6XFK FRMERUMRQY IQVROH
RSSRUMQUHY |RU WXGHQN VXFK DV SIRYMRQV Rl VXWRIQDELOW |RFXVHG VFKRODUKISY WKHWY

JUDQNV $ GEGVRQDD , FXEDARQ & HQMULQ 7HFKQRSDUN SURYIGHV VXSSRUN RUMMGHQN VR HAVZEQK
WHURZ Q WBUXSY RUFDSVWRGQH SURMFW UHDWG VR VXMAICDELDN \WHP HV

=7( &+ KDV D UHVHDUFK HFRV VWP \KDWLY XQTXH IRU,] P LUDV WH FDP SXV DUHD DOR IQFGGHV D
SOQHG WFKQR®J\ GHYH®SP HONV]RQH 7HFKQRSDIN ,=0 &  ,QQRYDURQ &HOMU 7HFKQRBJ\

7WQVHU2 [1IEH DQG 5 HVHDUFK &HQMLY ( WEEQAKP HOARI GHGIEDWMG UHVHDUFK FHQMUY DQG @EV 1Q
DGGMRQ VR WSV DGGUHMWMQI NH  VXWBIQDEION FKD@IQIHV VXFK DV UHQHZ DE®! HQHUI\

EIRWFKQR®J\ ELIRGYHWW Z DWU P DQDJ HP HQW DQG XUEDQ UHMMHQFH DQG VXWWRIQDE®! EXICIQ)
GHVJQ P DMUDY DQG UHR\ FO) VFIHQFH KDV FRP SGP HOAMY UR®! 1Q HEXFDARQ DQG UMVHDUFK
6\XGHQWN DQG UHVHDUFKHWY FR GHYH®S DQG SIBVWXWRIQDELON LQQRYDARQY RQ FDP SXV WRXJIK
7HFKQRSDUN RSSRUXQMAV Z KIFK DUH QRARQD | RUSURIIMEDVHG FRP SDQHV 6 X\WELQDELMN UHVHDUFK
1Q ,=7( &+ JHW IXQG IRP (8 SIRWFW 7KH 6FIHQNIE DQG 7HFKQR®J IFDOS HVHDUFK &RXQFIOR)
7XUH 78%¥$. SURWIFW DQG ,=7( &+ IV 6 FIHQAIIE SHVHDUFK 3 RIWDP  $ YDUHW Rl GHSDUWR HQW

IOFOGIQ) &Y10( QIIQHHUQ) ) RRG ( QIIQHHUQ) $UFKIMWRMUH 0 DWIUDO6 FIHQFH DQG ( QU IQHHUQ)

UARHQI LOHHUQ) DQG &IW 3MQQQ) DQG ( QYILRQP HQMO( QI IQHHUQI KDYH EHFRP H SDUGHW R ( 8
SIRMFW DQG KDYH UHFHLYHG | XQGIQJ 1IRP RIHUIQWIMMRQY 6 XWILCDELON UMVHDUFK SURVAFW | RTRZ

6' * VSUHFIVHO

YUHDNGRZ QR UMVHDUFK IXQGVIQ,=7( &+ E\ ) XQEQ) ,QMMWRQDQGE\ $P RXQAR ) XQEQJ

5 HVHDUFK [P SBP HQRWRQY

2 XUXQYHWWY RAMBQGIQ) SRZ HU UHP DIQV 1Q DFDGHP IE RXVBXW P DIQD® DQQXDOSXETEDMRQ R
VXWEICDEION UHOWAG UHVHDUFK RX\VBXW LOFOGIQ) SHHU UHYIHZ HG RXUDY ERRNV SRTR\ EUHIV
DQG LQQRYDVMRQ SDMQWV DV SUVHOMG [Q* &5,6 ' DEDWH E\ ,=7( &+ / [EWDY 6P LOUVR UHVHDUFK
FHOMY UHVHDUFK SURMIFW DQG FRXWHV HDFK UHVHDUFK. RXVBXWFRQMEXWV \R D6 * V ,=7( &+
/ IEWDY SURYIGHV RSHQ DFFHW SXEQKIQ) VR P DNH VHYHUDOUHVHDUFK. RXVBXW DYDIDE®! | RUHYHU
SHWRQWURXJ K WH 2 SHQ$ AFHWS$ JUHHP HOW



SXEG-DARQO HWIEVDW=7( &+

&RMERDMRQ Z VK GFDOJ RYHUP HOW IQGXVMHY DQG 1* 2V IQ FRP P XQW EDVHG GDWQQ) DOG
SDWFISDIRY DFRQ UHVHDUFK IV D NH\ \VWHQI W 1Q RXUHGXFDMRQ DQG UHVHDUFK A VWP 7KURXJI K
SDUZHUKISV Z IMK P XQEFLSDCDXWRUIMHY IQGXVWE SO HY DQG IQMUQDWRQDORU DY} DMRQY ,=7( &+
SO V D YVIOURG! [Q FUHDWQ) VXWEICDE®! VROMRQY WWDWP SURYH XUEDQ @IQ) \WEBQGDUEV Z KIB! DOR
VDI HJ XDUGEQ) WH HQYILRGP HOADQG | RAMUQ) VRFIDAGFGMYIW

&RP P XQW ( QIDJHP HQA' IWHRVRWDM 1V DQRWHU DGP LOMADWYH XQWFRMERWDAQ)  LOAMMARQY
RUDQ] DMRQV DWRFIDARQY DQG YROQMHU FMIHQV QHDUE\  HQYILRQP HOWRI ,<7(  6WGHQW
UHVHDUFKHWY DQG FIMI HQV KDYH FRP H VRI HWHU VR FDUY RXWFRP P XQW UHVSROVELON SURMFW
&KIG 8 QYHWMW : MGRP $ADGHP\ DWH JRRG HDP SGV R @H ®Q GDWQQ) Z W DGGMRQDO
VXWILCDE®! DPRYIHY

$ YDUHW RI DPAYIMHV WDVH DZ DIHQHW DERXWE' * V DAWDURXV GIYHY : W WH LOFOMRQ R XGHQW
FRP P XQWHV P SGP HQMMRQ Rl HQYILRQP HQEODMWDR. FDP SDLJQV EUQ) WXGHQW Wil DQG WH
EURDGHUFRP P XQW VRJ HWHULQ WKLY VHOMH ' HSDUR HOARI + HDOK &XEUH DOG 6 SRUV VWXGHQW
RU DQl] DMRQV | DFXGHV DQG IQGYIGXDEY  DFDGHP [E SHRS®! DQG WXGHQWV VENH SDUAMQ RUDQ] Q) D
YDUHW Rl DPRYMHVIQ =7 ( &+ &DP SXVDQGIQWH FIW Rl ,=0 & DVZ HO$ @MHVH FXOXWDODFDGHP LE
DQG VRFIDOUHDWG DFWYIVHY H MAQ) 1Q WH FDP SXV H S@IQ VRFIDOGIP HMRQ R VXWRIQDELDV 1Q
=7( &+ B6XSSRUMY WXGHQWISK\ VIEDODQG P HQMBCZ HARHW DQG KHDAK [P SIRYIQ) WWHIUSHWRQDO
DELOAHV DQG SHWRQDDAHV P DNH WKLY GHSDUWR HOADNH @NIRUDFKIHYIQU 6' * V

- MK UHI DUGV VR VXEICDELON UHOWG HYHQW ' HSDUR HOARI + HDOK. & X@OXUH DQG 6 SRUNV \AXGHQW
RU DQl] DMRQV | DFXGAHV DQG LQGLYIGXDY DFDGHP LE SHRS®! DQG WXGHQNV VBNH SDUAIQ RUDQ] Q) D
YDUHW R DPRYMHVIQ =7 ( &+ &DP SXVDQG IQWH FIW Rl ,=0 & DVZ HO$ @MHVH FXOWDODFDGHP LE
DQG VRFIDOUHDWG DFWYIVHY H MAQ) 1Q WH FDP SXV H S@IQ VRFIDOGIP HMRQ Rl VXWIICDELDN 1Q
=7(&+ 7KHDP R \KH' HSDWR HONVRI KHDOK FXOXUH DQG VSRWV LV VR SURYIGH VXSSRUVIRU
WXGHQMI SK\ MEDODQG P HQEOZ HAIQHW DQG KHDBM VR [P SURYH WWHU SHW/RQDO DELMHV DQG
SHWRQDDAHV 6R VKDWP DNHV WLV GHSDUWR HOAD NH @ON | RUDFKIHYIQ) VXWRIQDE®! GHYH®SP HQW
JRDY 7KH VRVBOQXP EHURI HYHQWV UHDWG VR HQYILRGP HOADQG VXWIICDELOW MXHV Z KIEK Z HUH
KRWMG RURU DQL HG E\ GLLI HIHQAGHSDUWR HQNV XQW DQG P HP EHWY/ Rl WH 8 QLYHWAW 1Q WH

SHURG LV P RUH \WDQ 7KLY IQFUHDVH IV SDYD UHDWG VR LQFUHDVHG DMAQARQ VRZ DGV
VXWBIQDEIOW DAXHY $ GEMRQD®  WKGHQNQUDWYHV | RFXVIQI RQ VXWEIGDELON DQG HQYILRQP HQ/EO
MXHV DOR H MAZ IMKIQ WH FDP SXV 7KH QXP EHURI VWXGHQWRU DQ} DARQV DW,=7( &+ FDP SXV
GHDIQ Z WK VXAVBIQDELOW 1Q GILI HIHQADUHDV DIH DIRXQG ~ 6RP H H DP SGN DUH 3HWP DFX@XUH DOG

(FRRIIFDO /IYIQ) &RP P XQW ( QVILRQP HQW DQG <RXQJ 7(0$ &RPPXQW (&2 0 RURQ
&RP P XQW 1 DWW HVHDUFK &RP P XQW : RP HQLQISMQHW HWF



$ FROPWRQR! FXGYUDIFPWWAY DQG WXGHQOMRU DY} DARQHYHQWIQ, =7 ( &+

7KH 6XWRIQDE®! * UHHQ &DP SXV &RRUECQDWRUKIS Z DV HWBEQKHG 1Q
RENAFWYHV

7R WDIVH DZ DIHQHW DQG XQGHUABQGEQ) Rl VXWIICDEIOW DP RQI RXUXQYHWMW FRP P XQW DQG

EH\ RQG

7R VXSSRUWDQG FRRUGECDM IQWDWHY WDWDDIQ Z MK VXWWBIQDEION DFURW RXU XQYHWMWY/

GHSDUR HQN | DFXGHV LOMIMMY FHQMY DQG XQW

7R P RQWRU DQG WHSRWWRQ RXU XQYHWWY SWRIUHW WRZ DBV VXWRIQDEION XMQJ  UHBIYDQN
IOGEDVRY DQG EHQFKP DUV

7R |RWMU FR@ERIMRQ DQG SDWZHUKIS Z MK RIMHUXQYHWMHY RU DY} DARQY LOMIMXMRQY DG

WENHKRGHWY WDWDUH Z RINQJ VRZ DUGV VXWRIQDELDNV

7R VKRZFDWH DQG FHBEWM RXU XQYHUWY DFKIHYHP HQV DQG EHVW SUDFEHY UHDWG \R

VXWIRIQDELDN

ZIW WH IR@Z 1QJ

7KH ZHE W Y6 XWBIQDE®! * UHHQ &DP SX\Wb Rl WH &RRUECDWRUKIS IV LHIXOUWD XSGDMG DQG
GHMIQHG R LQFOGH DQORXQFHP HONV Rl VXWEIQDEION UHDWG HYHQW SIRMFW  \WXGHQW
RU DQ} DMRQV DQG QHZV $OR WKH Z HEVIWM IV FRQOHAMG VR FRBIFWRQ R SXEGFDARQ DQG WHVH
UHOWIG VR VX\WAVBIQDELDN XQGHU,=7( &+ / L[EWDY & D& XH

=7(&+ JHW \WH ' WDQN DP RQJ WH WM XQYHWIMHV 1Q 7XUN\ H MDWZ DV IRXQG VXFFHWI XOIQ
WDQUMRQ VR CMBQAHGXFDARQ 7WDIQQIV Z HH JLYHQ VR ERW WXGHQW DQG | DFXAV P HP EHLY \R
HDVH WH WDQUMRQ SURFHW VR GMEQWDQG RQIDH GIDLIQI VWP V 0 LEURVRIWZHDP V \WDWRI | HU
FOWURRP V DQG P HHMQJ VSDFHV Z DV DGRSWG $QRQEH FOWURRP Z DV HAREQ/KHG VR EH XVHG E\
IDFXQV P HP EHWY VR UHFRWG WHIU GIFWUHY 0 RUH WWDQ GRPWUHV ZHH WHFRWEHG B\ XVQJ
0 IEWRVRIW7HDP V DQG $ GREH &RQUHFW 7DEGMWFRP SXWAY Z HIH GMMEXWG VR VXSSRUNI DFXQV
P HP EHWY DQG WXGHQW VIR FROWOXH HGXFDMRQE\ RQEDH P HDQV $ SDUNIRP \WDWADQVIDARQ UHDWAG
P HDVXUHV LH W QVDQG P DWN GMQ HFMRQWIQGV Z HUH DGRSWG DADURXQG WH FDP SXV
VIRFXVQ) RQVXWEIQDEIDN DQG HQYILRQP HQBAWXHV DOR H MAZ IMKIQ \KH FDP SXV 7KH QXP EHURI
WXGHQARW DQ] DARQV D=7 ( &+ FDP SXV GHDIQJ Z VK VXWRLQDELDN [Q GiLI HIHQADUHDV DUH DURXQG

6RP H H DP S®N DUH 3HUP DFX®UH DQG ( FR®J IFDQ IIQJ &RP P XQW ( QYILRQP HQADQG <RXQJ
7(0$ &RP P XQW (&2 0 RWRQ &RP P XQW 1 DW{WDO5HVHDUFK &RP P XQW : RP HQ IQ Y%XMQHW
HW

] P W, QMIXW Rl 7HFKQR®RI\ 1RWMLY/ D YIEWDOQAHQAHSUHOHXUDCHFRV WMP VMURXJ K W 7HFKCQRSDIN
Z KIFK FXWHQW KRW RYHU DFWYH WIWXSYV DFURW GLYHUH | IHGV VXFK DV WIFKQR®J\ GHMJQ

EIRWFKQR®J\ DQG HQIIQHHUQ)  7KH 7HFKQRSDUIN SIRYIGHV IQFXEDMRQ P HQRUQ)  DQG IXQEQ)
VXSSRW VR HDW® WRUH FRP SDQHV DQG RUDQIHV WHIXOU HOAHSIHQHXUKIS HYHOW DQG
FRAIDERUIDARQ SWRI WP V' %-VE HHQ DQG DSSIRIIPDMO  QHZ WEBUXSV Z HIH IRXQGHG
XQGHU W JXIGDQFH IHGPWQ) WH XQYHWWY VWMRQ) FRP P M? HOMR LQQRYDARQ DQG DSSTHG
UHVHDUFK 6RP H Rl WHP Z RUIN RQ P DMUDOWFKQR®J IV FODQ HQHU\  UHQHZ DE®! HQHU\  VROU
DQG ZIQG DQG WHR\ FO  ZKIB! VRP H RIHWY IRFXV RQ GHYHBSIQ LQQRYDWYH Z DMUWHDWR HQW
VROMRQV RURSVEDOA WMP V / (1 @ KWQJ DQGWKH XVH RI P LIEURDO DH DVD UDZ P DWUDAQ ELIRGIHVHO
SUIRGXPURQ [LRP &2  GIVSRVDOR SUIRGXFURQLQ GRP HVE Z DM Z DU



9IHZ VIURP WH7HNQRSDUNYAXIGIQ) VDQG , QURYDWRQEHOMUQWH =7 ( &+ &DP SXV




