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0 XOMSAEDWRQ 5 DM RI ) RXU: L@ %DQDQD 6 SHELHV

1 XU6 DIGDUCD 1 RUS] @Q DQG) DUP DK &KDQIJURN. D\ DW

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7KV VWHG  IQVHW DINMG \WH [Q YR P XGBOF MRQ DM R IRXUZ G EDQDQD 0 XDV 'SV SHAHV
XMQJ) \WAVXH FXGMUH WRKQTXHY 7KH DP R KLY UWVHDURK Z DV \R DWHV W IRRWSURDHUIDIRQ
DRIRW \WUHH VXEFX@MUH R FEV DQG W IGHOM WH V SAHV ZIW \WH KL KHVWP XASTFDWRQ
SRWQIDO ) RXUVSHAHY 0 XVD I@YD 0 XVD DRXP ICDW VXEVS \WKQFDW 0 XV DY RDV FQV  DQG
0 XVDRODW5R E  ZHH FXGMUHG DQG V ERXEGMUHG IRUWUHH FRQV IIWH F\ BBV 6& 6& DQG
6& $WKHHQGR HDFK R\ FOI \WH QXP EHUR! V IRRW SURGXF 16 SHUH SODQAZ DV UHF REHG DQG
WH P X@BOIFDUWRQ UDW Z DV H SUHWWHG DV WH P HDQ QXP EHUR V IRRW SHUH SOQAZ V DQCEDUG
CHYIDMRQ 6'  7KH UWHVXOV VKRZ HG F DU GLIHHGE Y 1Q P XSO BRQ SHURWP DQF HDP RQ) \WH
IRXUVSHAHY 0 XVD YIRDVFHQV H KIEMWG \WH KIIKHV \R XM BIRQ DWW IQF HDMQ) [URP z
VKRRW SHUH SDQANIQ6& R z 06& DG z 06& IQAF MY
WIRQ UHVSROLYHCHW R [Q YMR F RGMRQY 0 XV DIOYD V IRZHG D P RGHDM P X@SOF MRQ
SHURWP DQFH Z W P HDQ YDOHV UMQJ 1URP z 06& W z 06& O0XVD
DFXP ICDWB VXEVS \WKQFDW GVSO\ HG D BZ HU P X@STMRQ DWW IQF EDVQ) RQD VIOK\W® [URP
z W z DFIRW WH F\ BV 0 XV DRIDW F RVV.MD® WHF REHG \WH GZHV W
P X@SOFDMRQ DM Z MW YDGHV FERVH \R Z V RRW SHUH SOQWV1 R IQHHQNDOV BMY DO
DCDOMY Z DV FRQGXAMG \WHIHRUH FRP SDUWV RV Z HH EDVHG RQ GHVRUSWH DCDOVV. R P HDQ
YDGHV DQG YDUDEIMY DFIRW VXEFX@MUH F FBNV 2 YHID@ 0 XV DY RDV F®V Z DV IGHQMHG DV \KH
P RWWXMIE®! VSHAHV |RUWDSIG P IFURSURSDI DMRQ XQGHUWH F RGMRQV XV 16 1Q KV VXA 7KHWH
1QEQIV FROMEXW XVHXAQRWP DIRQ IRUZ LG 0 XVD FRQVHLY BRQ DQG SRIMQUIDOXVH IQ JHP SOV P
CHYHBSP HQWV ) XMUH WHVHDUFK VKRX@ H DP ICH GLIHHQW F RF IQADMRYY R SOQW JURZ \K
WHIXOWY DIMDIH FX@MWH PHAD DQG HQYIURQP HQEO SDIDP HMY R IXWKHU HKDQF H

P XGSGDMRQ HIHHCR  $ GCAMRDOAXGHY RQ URRWY  DQG DFF@P DY DWRQ DUH DO RHFRP P HQGHG
W VXSSRWWXFFHWI XCEOQ@VHVEQKP HOWV

. H ZRWGV 0 XVDVSS WAXH FXGMUH VKRRWP XUIBSTFDMRQ P IFURSURSDI DURQ Z I EDCDCD
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(THAWRI ' LTHIHOWAXE 61] HRQWH* LRZ W DQG <HG RI 2 QRQ
8VIQJ 7DE®!) HUA DARQ 6\ WP

1J &KID+RQ) DQG) DWP DK &KDQJJURN. D\ DW

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

2 QRQV ZHH NQRZQDV $@XP FHSD D VSIE\ HAE®I EXE@ WD FERVHD UHDWG \R JDUF F KYHV
DQG GHW 7KH FRQYHQIRQDZ D' R SOQIQY 1Q \WWH JURXQG RIWQ IDF I F 1B DM SUREGP V V XK DV
WH DIQ VHDVRQ PD\ FDXVH ZDWARJJIQ)  SHY WVXF KDV RQRQ P DJJRADQG DQMIDFCRY H
QVHDVHV DQG Z HHG FRP SHIMRQ Z KIE KBDG \R UHGXFHG \ IHG DQG SUR IWQ RQRQ F XEYDIRQ 7KL
VMG LQYHWWI DIMG WH HIHPAR GALIHHQAEXE V]HV RQ WH JURZ W DQG \ IHG R RQRQV XV@Q D
\DEG®! [HWDUWRQ VM VMMP  7ZR VHW R EHQFKHV 1Q \BEG! 1HWJ DURQ V \ WP V Z HIH XV 16 DQG WH
VNG ZDV FDUHG RAWXVIQ) &RP SBM %BFN ' FMJIQ &% ' LIHHQWIHV R EXGV V DD
PHAXP DQG OUH ZDV \KH YDUDE®! XV & \R HY BDM XQGHUWH V B H FRQAUWRQY DQG P HAD
Z MY \DE®! [HWIDIRQ L VWWP 1Q WIV VX® 7KLY UMHDUFK ZDV F RGXFMB RY P RQNV Z LK
JURZ W SDUDP HWMY QXP EHUR! \MBLY SOQAKHIKWQXP EHUR ®DYHV V KDW GDP HMU DQG\ IHG
DWIEX\MY  VKHDW GDP HAMU ZHJKWR RQRQ UHFREHG 7KH GDW DCDOMY ZDV F MUHG RXW
WRXIK RHZD $129$ XVQJ 6366 YR/RQ  SHWXW R WH P RONV JURZ\W SHIRG
VKRZ HG \WDWWHDIF HQNV  OUHUEXE@ JRAWH EHV \SHURWP DQF HRQ SOQMIBU KH.J KW GDYHV
QDP HMU DQG Z HIKWFRP SDUHG Z MY RKHUER \WHDW HQWV ) XUKHUWID® DUH UHFRP P HQGHG \R
YDEEDM WHVH UHVXOV XQGHU D EHWU WD DWRQ V MMP V RWDWZ DWU DQG [HWD) HU FDQ EH

QVUEXWG HYHQD \R HYHY VDP SB! DQG GlLIHHQWHQY IRQP HQBFRQGMRQY

. HZRWGV 2QRQ $@P FHSD \NE®! IHW DWRQW VWMP  JURZ \K SDUDP WU \ IHG DWIEXW VL H
Rl EXE& RARQ
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0 D@\ VIDQ & RQVXP HY 3 XUFKDVH ,QMMRQ7RZDUG 1 R3D® 2 1O
132 / DEHBIG) RRG 3 RGXFW

] DW] P DQ=DIQXAQ DQG) DWP DK . D\ DW
) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # WZDXP NHGX P\

YHQRQ) JIQIHULY RQH R WH [P SRUBQABSDQN XVHG IRUVSIE HDQG P HAFIQDCBXIBRVHY & XA FIRQ
lQ SROEDIV Z M D [HW DIRQ VA WP KHSV \R RY HFRP H @QG VKR H DQG V IERGH QV IBVHV
DMXHV ' XH VR WH KK GHP DQG IRUFRF BHDWURP  FRP P HUIAIDOVRIGMW FXEY BRQ JURZ HY \WH
SUFH NHHS IQFUDMQ] KHQFH UHTXILQ) DEMIDWY N P DMUDY IRUSDQIQ) P HAXP V 7 KHH R
\KH SRMQIDOR RWHU DI UEXGMUDOZ DWAMY @N HERBIUDV KDQG UFH KXV NDV KV IRX@ EH H SBUHG
DQG FRMGHHG 7K VWG DIP HG\R GHMUP IQH \WH HIHF \RI GLIHHOASOQIY P HAD F R SRVIIRQ
DQG WKL RP H V] H RQ WH JURZ W DQG \ HG Rl 9HQRQ) JIQIHU =IQJ IEHURIILE QDB JURZ QLQ D SRO
EDJ IHWIDIRQ A WWP  7KHUWH DUH 1RXU GLIHHQASOQIY P HAD DWRY QDP HO F RRQXW
SHDWFRFRQAWSHDW  ERBIUDVK DAD UDVR R FRF RXWSHDW ERGUDV KDAD DMRR DQG
FRERQUBHDWV UFH KXW DK DAD IDMR R 7KLY WHDW HQAZ DV DY FEHHQF IR SBP HONG Z W
WRWKIRPHMV] HV 6JH$ ZKIEK ZDVEREHHQ J ZKI®IIRUM] H% W2 DV EREHHQ J
( DFK R WH \WHDW HON KDYH  UHSTFDWV PDNQ  VDP SBV IQ\REO* URZ \W SHURWP DQF HZ DV
P RQWRUHG EDVHG RQ WH QXP EHUR WIBLY DQG Z KRBI SDQAZ HIKWGXUQ) KDLY N VW) HDQZ KI®!
\ IHG Z DV DWHWHG EDVHG RQ WH UKI] RP H Z HIKWSURGXFHG ' DB REBIQHG Z DV DCDO] HG B\
WRZD $129$ XVQJ 6366 \R DW NVHG WH HIHFW R SOQAP HAXP DQG \WH WKl RP H V]IH
XVHG RQ WH JURZ\W SHURW DQFH DQG \ IHG R YHQRQ) JIQIHU 5 HV VREWICHG UHY IBGIG \WDW
FLJJHU WK RP H M1 H KDG VW QUEDQ® DIIHAMKH Z KRBl SOQAZ HIKWRBBICHG ) S

0 HDQZKIB® MY IRXQG \WDWALIHHGF i REBICHG EHEHHQ SOQN F XY BMG 1Q GLIHHQW
SOQNY P HAD IV QRWAI QUIFDQA7 KHHRUWH IWFRX@ EH V 4.J HV MG WDWEL] J HUWKL] RP H VIIHF R@
IQOHFH WH JURZ W SHURWP DQFH DV F IR SDUHG \R \WH P HAD 1Q WH VXB  +RZHY I IXUKHU
YHULIEDWRQ FRX@ EH SHURWP HG B\ FRQGXFIQY \WH VDP H WIDORQ GlLIHHOASOQIY V IBVRQY \R
DYRIG \WH HQYILRQP HQEADRRUKDWP D\ F ROMEX\M \R \KH SOQN URZ \K

. A ZRWGV 71 ZKRGI SOQNZ HIKWWKI RP HZHIKW  LIHHQASOQWY P HAD WKL RP HM H

2t
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SHURW DOFHRI SHDFK 3D YdDFRWY JDVISDHV 1Q 0 DD\ VID

& QP DWM
1 RUS\KILDK ) DG IOBKDK DQG. XP DUD 7KHYDQ. WWKQDQ
) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD

6 WGHMY HP DIOI  E # VIVZD XP NHGX P\

7KH SHDFK SDB  %DRWY JDVISDHV D WRSIE IIOKMWHH QDY HVWR & HQADODQG 6 RX\W $ P HUE D
GHP RQADMY VWRQ) SRIMQIDOIRU FXGY BIRQ 1Q 0 DD\ VR GXH \R WH F RQU V ZDP  KXP IG
FOP DWW DQG IHWB! VRO WDWFEVHD UMVHP EG! WH VSHF IV QDIYH HOQY IRQP HOW7KH F BS RIHY
GXDOFRP P HIADOYDOH \MURXIK W QXMRXY )XW DQG KHDWR SDB  F BMUQ) \R QF K DQG
HP HUIQ) PDUNHW 1Q WH UBHIIRQ 7KH SXISRH R WV UMHDUK IV \R H DP IQH WH JURZ W
SHURWP DFH R SHDFK SDB FXQ@YDW 1Q 0 DO\ VDV \WRSIFDOF 10 DWW DQG GHWMP IGH KRZ  Z HD
VKUP S VKHOEDVHG @ XIG 1HWM) HUZ RIN MQ FRP SDUV R\R WDAMRGDAL 3. 1HWD) HUDQG 8 WY 1D 1
IHWD) HU 7KH H SHUP HOAVXVHV D 5DQERP [ HG &RP SBMW %BFN ' HVIQ 5&9%  ZLK \KUH
UHS@DIRQY DQG IYH WHDW HQV $ \REOR  SOQN ZHWH XV 16 IRUDOWHDN HQNV : DWU 7
FROWO 13. IHWDHU 7 WKUPSV KOIHWHU 7 9IQUDU 7  DQG 8\W I IHWD HU 7
Z HH XVHG IRUHYHY WHDWW HQADQG DSS@HG HY W IR ZHHN V$12 9$ ZDV XV I \R HYDODWM \KH
DY DQG GHWMUP 1QH WH HIHPWR! THWD) HURQV IHWDY DQG SOQASHURIP DQFH ) RUMH VDP ST
VHAIRQ JURZ \W FKDUDRWUMIFEY VXFK DV SOQMKHLIKW ILRQG QXP EHU WP GDP HMU DQG ®DI
FKGURSK\ @FRQMQAZ HUH UHFRUEHG RQH Z HHN DIVMUWH |HW) HWY Z HUH DSS@HG 7 KH IIQAQIV VKRZ
\KDWKHUH Z HUH QR WL QUEDQAGLIHHQRHY EHE HHQ DOWHDWF HQN 6 SHALLE T [RUWH V] HR \WH
VWP GDP HMUWHZDMAMHDR HQN 7 PP \KRZHGWH KUKHV WF HDV I6Y BH : KB
IRUWH FKBURSK\ @YDOH 8 \WVKD \WHDW HQW 7 63%' VIRZHG \WH P RAWMGQFIHDV Q)
YDOH 2 YHD@ KLY UHVHDUFK Z DV H SHF MG \R HQDU H \WH SRSXOMRQ R SHDF KSD® [Q0 DD\ VIR
IQFOAQ] IXQ@R \WH FUMID R \KLY VSHAHY IRUQYIQ) LQO DO\ VDY FIP DM

. HZRWGV 3HDFKSD® 6KHOKUWP SIHWD HUS5&% 13. IHMHU2 CHZD $129%
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( HTHPWRI 6 KUP S 6 KH@E:RP SRWY HUAMD HURQ WH $ YRFDGR
3 HWHD DP HUFDQD * WRZ W

0 XKDP P DG+ DWDQYMDMUIL0 RKDP DG DQG. XP DUD 7 KHYDQ. UWMKCDQ

) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # VIVZDXP NHGX P\

$ YRFDGR 3HYHD DP HUFDQD IV EHFRP 1Q) D SRMQIDCKLIK Y BH F BS 1Q0 DO\ MD EXVWW JURZ \K
SHURWP DQFH IV R\MQ @ MG GXH \R SRRUV EDHMWYWY DQG \WH KUK FRV \RI FKHP IEDOIHMA) HY $W
WHVDP HWP H VKUP S VKHOY. DMM LV Z IGH® SURGXFHG 1Q WH VHDIRRG 1QGXV W DQG IDIHO UHXV 16
HYHQ WRXJK IWFRQEBIQV VRP H EHCHIIFIDOQX\WHQW VXF KDV FDBXP  FKMD) DQG RKHU RUDQE
FRP SRXQGV 7KHHRWH WL WG Z DV F RGXF MG \R HYDODW WH HIHF b IgHW R V KIP S \KHOD
O XIG IHW) HUDV D IRIDUWHDW HQARQ WH HDUWD JURZ W Rl DYRF RV HGIQIV 7KLV BV IBUF KZ DV
DOR GRCH \R DWHW WH YHJ HVBMYH J URZ W SHURWP DQF HRI DY IRDGR VHHGI V XQGHUMRSIE [HG
FRQAMRQY DQG MDOR KHSV 1Q GHWMUP 1QQ) \WH HIHFWR V KIP S VKHOINXIG |HWE) HUEDV 16 RQ WH
SOQNKHI KW FKEURSK\ OFRQMON WP GDP HMU DQG VRIOS+ 7KLY UWVHDUK Z DV F RIGXF MG \R
FRP SDUH IW SHURWP DQFH ZIW 13.  [HW) HJ DQG RKHY WHDW HQNV 7KH UHVXGV V IRZ HG \KDW
VKUP S VKHOIHW) HU 7 SURVIGHG WIRQ) YHITHBMY HIURZ \WW UHF REQJ Z P KHIKWDG

Z PP WP GDPHMJ ZKIF KZDV DB RWHTXDOW 13. 7 DW Z P DG

Z PP UWHSHANYHD &KBURSK\ @OF RWOMQ 7 Z 63$%' ZDV VIE®l DQG
FRP SDUDE®! W WH FRQARCDQG 1 3. WHDW HQW 6 ROS+ DF BV \DOWHDW HQW UHP DIGHG EHEHHQ

Z S+ VKRZ QR KDWP IXORKDQIHV \R WH JURZ IQ) HQY URQP HQWO HDQZ KIBI Y QHIDU 7
SURGXFHG \WH Z HDNHMWI URZ W UHVSRQWH ' DV Z DV F RBIFWMG \& IFH D P RQIK DQG DQDO] HG XMQJ
RHZD $129% ZKIFK WKRZHG WDWWH WKUP S VKHOWHD\W HQAKDG V 1QUIF EAGLIHHGE Y 1Q
SOQAKHIKWDQG WMP  GIDP HWMU FRP SDUHG W \WWH F ROARO Z KIBI \WH F KRURSK\ @DQG S+ Y BHV
ZHH QRWLUIQIFDQ® GLIHHQADP RQJ \WH \WHDW HQW  7KH 1HW) HU DO RN BWAKH FKEURSK\ ©@
WHDAQ) P RWH WIEGI DQG GG CRAWFDXV HDQ' KDUP IXOF IOQIHV \RZ DBV V DS+ 7KLY P HDQV \KH
VKHOVKUP S @ XIG IHME) HUKDV JRRG SRIMQIDOR EH XV 16 DV D &Z F RMRU DQF RSVRQ IRUHDUD
DYRFDGR JIRZ\K 2 YHIDO WY WXG V IRZ HG \WDWP DUCH Z DV MVEDVHG IHMA) HY F [ KHS P D\H
DJ UEX@UH P RUH VXMBIQDE®! DQG DIIREDE®! Q0 DD\ VD

. HZRWGV 6KUP S 6 KHD) HID HU $YRFDGR 2 UDQF ) RIDU6SWD.  3OQN URZ\W 6 XV BACDE®!
$ JUEXOUH
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* LIDIWQJ RI 3DFK\ FHQWD FROMWEV® ) DP L® 0 HOWRP DWFHDH
RQ 5 RRW6 VRFN RI 3 DFK\ FHQWID SXOYHX®QWM |IRUO DW
3 IRSDI DWRQ DQG W * IRZ W RQ 6 KUP S %DVHG ) HUAMT HU

$KP DG=DU + DNHP\ $KP DG7DMGEQ DQG. XP DUD 7KHYDQ. UWKQDQ

) DRXGVR $JWR ¥DVHG, QX 8 QYHWWO DO\ MD . HDQMQ -HD . HDQEQ 0 DD\ MD
6 WGHMWY HP DIOI  E # VIVZDXP NHGX P\

3 DFK\ FHQUD FROAUEWY ) DP I©® 0 HOV RP DIBF 1BH IV D GFDOARSIEDCSOQAZ W J UHDWSRWQIDAQ
KRWIFX@UH DQG FROVHYDMRY + RZ HYHU MIHSURGKF I MBZ ® [Q QDWUH Z KIEK P DNHV OU H \F [
SURGXPURQ GLLIEX@V7 KHHRUWH JUDIIE) \MF KJITXHV DQG \WH XV HR' RU DQIE 1HW) HY DUH H SHE MG
R KHS [P SIRYH W JURZ\K DM DQG P DN HSURSDIDIRQ P RH HIHPWY H 7KV VX® DPV \R
HYDOOW WH HIHPYHOHW R JWDIMDY) 3 FROAME BVROR 3 SXOHXGIQE URRW RF NDV Z HODV \R
LQYHA DM \WH HIHFW R VHYHDOWSHY R THWE) HUWHDW HOW RQ SOQMIURZ\K 7KLY VMG Z DV
FRQGXAMG XVIQJ D &RP SBMO 5DQCRP I HG ' HVMJQ &5' ZIW IRFUWDRHON 7 F RWRO
ZDMJ 7 RUKIGRUDQE IHWDHU 7 YQUDURQ® DQG7 VKPS \KHOHW)HU ' DB ZDV
FROPMG RYHU  ZHHWV IQFOEQ] P HDVXUHP HOW R VAIRQ GIQIW V IS+ DQG ®DI F KRURSK\ @
FROMQAKMQ) D 63$' P HWMU 6 \BAYAFDCDCQDOVHY Z HUH SHURWP HG XVQJ $12 9% DQG\MV W7KH
UHVXOV VKRZ HG \KDWKH J DI \MPKQTXH Z DV V K- FMIXCZ W D KUK RY KDQHIHAY 1GHV DWW

7UDRHON 7 YIQUDUDQG7 WKUP S V KQIHW) HU GHP ROMDMG EHWHUI URZ W 1Q WP V R
VARQ GIQI\W DQG FKBURSK\ @FRQMQAAFRP SDUHG \R WH RKHUWHDW HON  7KH JWDIMQ) V XF NV
DM/ IRU7 7 DQYG7 ZHH ZKI®I7 WF REHGDV XFHV DM R 5 HVXWV V IRZ

WHUH Z HH QR VLI QUEEDQAGLIHIHQRHY DP RQJ \WH IRXUWHDW HONV 7KLY VX® SURY@HV D P RMH
VXWBICDE®! DQG HQYILRGP HQE® 1UHQED DSSURDFK IRU \WH OUH \VFDB!I SIRSDIDWRQ R 3

FROMIEW 7KH IIQEAQIV DI H SHANG \R FROUEXW \R \WH FRQV Y BRQ R @FDOVSHAHY DQG
VXSSRWWH XVH R RU DQE 1HW) HY 1Q VXV BACDE®! DI UEXGMUA

. H ZRWGV 3DFK\ FHOMD FROMEW JWDIWYY RUDQE IHW) HU VARQ JURZ\WW RSIE D SOQW.
FROVHYDIRQ

O
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(THFWRI 1 HHP 1 DORSDUWAF®N RQ* IRZW 3HURWP DQFHRI
* WDP P DIRSK\ @XP VSHFIRVXP 7LJHU2 UFKIG

8 WD\ DYLJ GHVK 9 HHDUDVXQEDWDP  DQG 6 XKDCD =DNDUD
) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # WZDXP NHGX P\

* IDP P DIRSK\ @P VSHARVXP 7LIHU2 UKIG DORNQRZ QDVWH * IDQ/2 F KG IV RQH R WH P RWV
UHP DUNDE®! RUFKLG VSHALHV QDMYH \R 6 RAKHDVWS VD DQG IV UHFRI QYHG DV \WH OU HY \RUFKIG 1Q
\WH Z R ,WRWP \ HQRIP RXV FOP SV DQG SURGXFHY Q) OV Y \ HBZ EWRZ Q IGZ HY Z WY \M HU
@H P DINQIV +HDY\ GHSHQGHQRH RQ FKHP [E IHW) HY IXUWWHUTP WV X BACDE®! F X6 BRRQ DQG
RSWP DO IGZHIQ) SHURPDQFH S5HF IOV VXEHY KDYH GHP ROMDMG \WDW SOQAGHLY i&
CDQRSDWFGN FDQ DPWDV CDWUDOEIRAP XOQN \R HKDQFH SDQAJURZ\WW $] DALDFK\WY IQAFD
1HP NRZQIRUIW DQIP IFUREIDODQG JURZ W SURP RIQ) SURSHWAV 1V D SURP IV Q) VRXUF HRU
JUHHQ CDQRSDWEG! Vi QKHVY 7KLY WXG. IRFXV M RQ SURGXF Q) GHHP GHUYHG QDQRSDWF 1V DQG
DSSOIQ) \WHP DV D QDXDOCDQRHMD HUW 1P SIRYH WH JURZ\W R 7LJHU2 UKIG 7KH SURWF W
IQYROHG WUH PDIQ SKDVWHV JUHQ VOKHVY R QDQRSDWEIRY XVQ QHP H\WF W
FKDUDPMU, DIRQ XMQJ 6( 0 DQG VSHPRRVE 18\ DQG DSSTDMRQ \R 7LIHU2 UFKIG XQGHUF RWRGIG
FROAMRQY 7KH WG OMMG DSSIR PDMY P RQKV ZIW GDW F RBF MG RQ SOQNVKHIKW
QXPEHU R GDYHV VXUIYDOWDM F KRRWY QHF VY. DQG SHV WRU QV BV HV\ B\WPV  $
&RP SBAMD 5DQGERP VHG' HVJQ &5' ZMW WDWHQONDQG  UHSTFDMV ZDV XV I6 $12 9%
UHVXOV VKRZ HG \KDW7 WD HOA?  UHF REHG \WH KLIKHWP HDQ Y DH 7 FP R SODQW
KHJ KWFRP SDUHG \R WH RWHUWHDF HQN Z KI®! BDI QXP EHUV IRZ HG QR VW QUIE EAGILIHHGF Y
EHE HHQ DOWHDW HOV 1 HAIRVY SHIFHQIEIH Z DV BZ HV ) GHHP QDCRSDWE IDWHDWF HON Z W
7 KRZIQ 7 QHFURIF DUD 1QEF MY UHGXF 16 \WW X GDP DIH 3 HV \IQFAIGHQF HZ DV
PIQPDOZKHH 7 KRZHG 7 IQHV MR VXJJHV Y SRMQIDOUHSHBIQAH I HF WR
QHP CQDQRSDWF®N 6( 0 DQDOWY FRQILP HG \WH SUHV IgF HRI QHHP  CDQRSDWF IV DQG \WHU
DWIFKP HQARQR GDI FHY Z KIB! VSHF MRV FR IQAFDMG SDWF®! FKDUDF MAV WA Z MKIQ \WH

QP WDQH 7KLY UWMHDUK KL KQ KW QHHP QDQRSDMFBN DV D VXV BACDE® DQG F R \MIHALY H
RSMRQ IRU7 LJHU2 UFKIG FXGYDIRQ VXSSRWMZI HF RIUHQED RUF G SURGKF IRQ

CHZRWGY 1HP QHP GHUIYHG CDCRSDMFBN JUHQ V\ @Y V XABICDE®! DIUE XMUA
DQIP [FURELDCSURSHWAY

O
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(IHFW Rl ' LIHHQAD HGD RQ WH $ FFQP DAl DARQ RI ,Q 9 1WR
&DDCXP 3 DQUBW

0 XKDP P DG,UDQO0 XWBTIP 1 DG W DQG 6 XKDQD =DNDUD
) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7KH DFFTP DWW DIRQ VIMS IV DQ 1P SRUBQIW M3 \RZ DUBV GHY IRSIQ) DQ 1Q Y\MR SOQEBMWF XOMUH
VXFFHWIX@ DIMUIW WDOQVUHUMR DQH YR F RGMRQ 7KLY H SHIP HQADV YAV VEGIWWH 1P SDF WRI
YDURXV P HAD @\H JDUEHQ VRO SHIMW SHDWP RV VFRF RKXV NJUDYHO F FOUFRDO EXWQAUE HKXN
DQG UFH KXWN RQ &DDGAXP  SOQ@W VXIYDODQG JURZ W GXUQ) DF RREDWY DMRQ  DQG WH EHV W
P HAXP \R EH XVHG \R SURP RM \KH SOQEMHY BEQY IR HOAQ D JUHHCKRXV H7KH H SHUP HQAZ DV
SHSDUHG IQ D &RPSGMO 5DQERPIIHG ' HMIQ &5' DQG WHY @ WHDWHQN P HAD
FRP EICDWRQY  Z W ILlYH UHSTFDWYV 3 OQ®W Z HUH REWBICHG IURP 1Q YR 0 6 P HAD FXAMUHV
FEDCHG WDQVHUHG 1QR SRAVFRQEIQQ] V SHIIE P HAD F R EIQDWRQY DQG DFF IB DWW HG XQGHU
FROAR®IG J UHHQKRXVH FRQAMRQY * URZ \K SDUDP HMLY VIXF KDV SOQAKHIKWQXP EHUR GDY N
GD ADP MU VKRRWBIQIW DQG VXY YDOUDW Z HH WHFRWEHG DQG H SUHV VG DV P HDQ DQG
WBQEDWG HUIRU 6(  7KH IIQAQIV IQAF BMG WDWWHWH ZHH JUHDW ALHHGFHY  EHEHHQ
WHDW HQWV 7UHDW HQA? DQG7  SURGKF 16 \WH KLIKHV \BMQAKHI KW z F PDQG z

FP 7 KDG\KHP RWBDYHV z IRBZHGE\ 7 z ,QF R SDWV R\R
WH RKHUWHDW HQV 7 KDG \WH @UHV @Dl GDP HMU Z FP 6P IDUWHQGY ZHH
VHHQ IQ VKRRWBIQIW ZIW 7\ IHOIQ) WH QU HWWY IRRABIQI W z FP 7UDNHQN7
7 DQG7 DOKDG VXIYDOUDWY 7 KHV HIHVXGOV VKRZ \WDWZ KIBI 7BHDW HOV 7 7 DQG

7  RIHUWH EHWXIYDOGXUQ) DFF IB DIVDIRQ WH P HAD XVHG 1Q 7UDRHON 7 DQG 7

FROMGHDED IQFUDVH SOQBWJIUWRZ\WW 7KV VXB IQAQIV FDQ EH DSSTHG 1Q FRP P HWFIDO
QXHUHY \WDWKVH P IFURSURSD DIRQ VIGF HWFDQ DV WANQ HQKDGF 1R HOAR WH V X FWAMIDMY R

DFF@P DWY DIRQ

. H ZRWGV $H DWDIRQ &DDGAXP ,QYIMR 6 XUWYDCh DM * URZ \K
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&RP SDIDWYH 6 WG Rl * HQIW 6 XEMMWAV LOQ 2 UFKILG 7 \WWXH
& XAOWH

<XW D+ IMD <XIDVMD DQG 6 XKDCD =DNDUD

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHMVHPDO | E  # WZDXPNHGXP\

7KLY UHWVHDUFK SUMVHQW D FRP SDUDWH V X® \R HYDGOW \WH HIHAWY IgHY VR DAMCDWY HI HB
DIHQW IRUP IFUIRSURSDI DMRQ R \WH * UDP P DWRSK\ @P VSHARV R 7LJHURFF KG ' XH \R WH KLIK
DWWV R WDQVSDUHQR DQG BZ FRQIEP IQDURQ * HOM 1V SRSXDUIQ SOQMIVY X F XAMUH 6D W
FRW\DQG @P WG DYDIGEIDY DUH P DIRUIMXHY HV SADO® IRUOUH V FE& RSHIDWRQYY 7KLY VWXG
SUIRSRVHV H SRUQ) P RUH FRQYHQHQW® DY DDE® V EAMAMY VXF KDV DIDU VDIR IGXU F RD IGXU
DQG FDUDIHHQDQJXP DV SRIMQNDAUHSOFHP HOW IRU* HOMY 7 KH REMFWY N R \KLY UHV IBUF KDUH
W VWG \WH JURZ W SHURWP DQFH R 7LJHURWUF G XVQ GLIHHQAIHGY DIHQN \R DV V\HKH
SK\ VEDCFKDUDRAMUMIFY RN \WH P HAD SUHSDUHG Z MY HDF KIH@R) DI HQVDQG \R HY XDW \WH F RAW
HIHAWYHQHW R HDRK JHGR) DIHQAQWY VEXKF XAMUH SIDAIF Y $ \RBCRT  WHDW HOW F RMIQQ)
* HOM DIDU VDIR IGXU FRWD IEXU DQG FDWDIHHCDQ JXP DAWDURXV F RF KDADMRQY Z HUH \MV MG
XQGEHU FROAR®IG OERIDRY FRQAMRQY DQG SOQAMIURZ W SDUDP MY V ¥ KDV GDYHV GIQI\W
H SOQMKHIKW DQG QXP EHURI GDY N Z HIH UHFRUGHG DQG DQDOVHG XV@Q 2QH: D $129%
IRBZHGE\ ' XQFDQY 0 XEB®! 5 DQIH 7HV VB HVXOV VKRZ HG \WDW DR IBXUDW  J / SURGXFHG
WH EHVRYHID@J URZ W UHFRUEQ) \WH KL KHVBDYHY GIQI\W Z FP H SOQAKHJIKW

z FP  DQGQXP EHUR GDYHVE\ z 0 RURY K \M \WUH DQDOV V.UHY IBOIG \KDW
* HOM KDG \WH KL KHMWKDUBQHW YDOH RI J FRP SDUHG \R RKHUWHDW HQW Rl JHGR DIHOW
1HW \WWH FRWDQDOMY IXUKHU VKRZ HG \WDWVDIR I®XU 50 / IV FRVEHDE® PR
HFRQRP IFDOKDQ * HOM 50 /  ,QF RFOVRQ WH WDWHQAR VDRIGXU  J/ DV \KH
P RWHIHAYH DQG FRWHIIFIHQAVJHG DIHQWIRU RIKIG SUIRSDIDIRQ WXV F RNEXWD] \R
FRP P HIFIDCRUFKIG SURGXFIRQ WYGHQNHVHDIFK DQG RIF KGF RV RYDIRQHIRW IQ0 DD\ VIR

. A ZRWGV * WP PDRSK\ @GP VSHARVXP 7UHURWKIG JHMY DIHQNSOQANNWY X FXGUH &Z
FRWP HGD DAMUDWYHY P IFURSURSDI DMRQ
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7KH,QOHQFHRI 0 RUQID/ HDI 3 @QW [ WDPWDQG & RFRQXW  DWU
RQWH 6 HHG * HUP LODARQ DQG* LIRZ W Rl & DIRSRJ RQLXP

P XFXQRIGHV
;. DQ<XWL+DUL: DQ<XVRI DQG1RKDIIDKO G=DQ
) DFXQVR $JR %DVHG,QOAMY 8 QYHWAM0 DO\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD

6 WG HP DIOI  E # MVZD XP NHGX P\

&DBSRIRQAXP P XFXQRGHV IV DQ [P SRMIQVFRYHU ARS 1Q 0 DD\ VIQ ROSDE  SOQRMRY/
3 UREGP VV \WDWDUH RIWQ HQFRXQMUHG DUH &Z JHWP ICDVRQ DMV VHHATIY JURZ W DQG BZ V HG
GRWP DR\ Z KIFK FDQ UHGXFH WHUHIIHALY I§HV QP SLRYIQ) V FOTXDMW DQG F ROMRGY Z HHGY $
VHIHV R WHDW HQNV ZHWH DSSOHG \R & P XFXQRIGHV VHHOV XQGHU OERDRY  F RGMRQY DW
8 QYHWW 0 DD VD . HDQEQ 7KH \WDW HONV FROMAG R GMIBIG ZDMU F RIMRO  FRF RXW
ZDMJ DQG DQG P RUQID H WDF W DQG $ VYO ZDV
FROGXPWNG R IQYHMM DM \WH HQKDGF 1R HOAR JHUP ICDVIRQ DQG JURZW Rl & P XFXCRGHV XV Q)
CDMUDOSOONH WDFPW 7 KH CDVB FRIIPMG Z HUH \WH JHIP ICDIRQ DMV IRRAKHLI KW URRWBIQI W
VHHGI YLJRUIQGH DQG UK Z HIKW) RUIHIP ICDIRQ UDWM DQG VHHGIY Y JRUIQEH

PP \WHEHWIHVXOW 7  FRFRQXAZ DU . KIBI7 PRUIQID  V RZHG\WH EHVABV XRU
VKRRAKHIKW PP DQG IUMK Z HIKW PP ) XUKMHPRMH IRURRWBIQIW V IRZ HG \WH
EHVABHVX@ 7 P RUQID PP F R SDHG W F RMRO7KH BVXGIRP WLV VX8 V IRZHG
\KDMKHUH ZDV D VI QUEDQW' S HIHPAWRQ JURZWW R & P XF XQRGHV DWDSSTE BIRQ 7
FRARQXWZ DIMU 7 PRIQID DYG7 PRIQID  $QRSWP [ HG JURZ W FRXG HQKDQRH
VHHG JHP ICDIRQ [Q WH P DINHWZ KIE KZ [@OOWUKHS \WH 1DUP HY \R DF FEDM \WH JURZ\W Rl &
P XFXQRGHV IQGXW 1QO0 DD\ VID

. HZRWGV &DBSRIRQAXP P XFXQRGH JHP ICDWRQ VHHGI) JUWRZW  QDWMUDO \WHDW HOW
AP XOWM
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( OKDQFHP HQARI 0 XFXQDELDFWDWD' & H . XU 6HHG
* HP LODARQ DOG * LRZ W 7KURXJK ' LIHIHQW?\ SHV Rl & KHP LEDO
7UD\R HOW

. DOLYDQL6 DQINDUDQG 1 RKDI) DK 0 G=DIQ
) DFXGVR $JWR ¥YDVHG, QAN 8 QYHWWO DD\ VID . HDQIQ -HQ . HDQEQ 0 DD\ MD
6WGHOMV HP DIOI D # WZDXP NHGX P\

0 XFXCQD EPMDW ' F H . XU IV D VJQUEDQMBUXP IQRXV F RHUFRS 1Q WRSIF DSOQBMRQY
EHFDXVH R W FRQOMEXUIRQ \R VRICFRQV K BIRQ Z HHG FRQOAMRCDQG QUMIRTHQ I DIRQ 1 HY HIKHBMW
W \RXIK VHHG FROWUHVX@V 1Q SK\ VIE DGRP DQF \ UHV WF M JHIP ICDIRQ 7KLY UHV IBUF K\RRN
SOFH DS QYHWAWO DD\ VD . HDQEQ - HD&DP SXV 0 DD\MD \R IGHQM WH P RV WMIHF B/ H
FKHP LEDONHDWR HQW DQG WHUFRGFHQADMIRQY IRUP SURY @ V HG J HUP IQDVIRQ DQG LQUDOY HIGTRY
GHYHBSP HOMKMURXIK YDURXV SUAIHDWW HQAP HKRGY 6 HHGV XQGHZ HOMER P HKRGY \R EUDN
GRP DR P HAKDQEDO VFDUIEDIRQ XV @ VDQGSDSHU DQG F P IE DV BULE TIRQ Z M
VXGKXUE DAGIRU P IQ\MY \WHQVRDNHGIRU  KRXW/ IQJIEEHIH@E DFIG * $0  DQG~ SSP
DI\ @ DAG 6$ DG PO DQGK GRIHQ SHR IGH +/2/ DQG 2CHZD
$129$ UHYHDBIG VW QUIEDQAP SDFW Rl \WHDW HOARQ VKRRABIQI\W LRRABIQIW 1BV KZ HIKWDQG
VHHEIY YURUIQGH S DAMRXIK GUHHGF N 1Q JHWP ICDUWRQ SHUIF IBIH ZHMH GV V
SIRQRXQFHG 0 HFKDQEDOFDUWEDUWRQDBQ) ZIW* $0  SSP 7 DQG6$ PO 7 UV BMG
IQWHPD[IPXP JHP ICDWRQ DM * |EEHUH@E DF G VIQUE MW@ ERRAMG V IRRWIURZ W
PP IQ7 DQGVHHAIY YURU 07 ZKI® RRAWIWRZWW ZDV KUIKHWIQ 7
P HFKDQEDOWDUWIEDIRQ  +/2 / PP DQGIUWV KZ HIKWHDFKHG WP D[ P XP 1Q7
DAG \FDUWIEDURQ  +/2 / J 7KHV HHV OV V XIHWKDAY XDEGI SUAWHDF HOADBQ)
Z MY IGHDOFKHP IEDOFRGPHQRDMRQ FDQ JUHDV® HQKDQF HV HGT) HY DEQY R HONQ 0 EUDRMDWY
SURVIGQ) HIHAWYH P HKRGY IRUKH SURSDI DIRQ R WRSIE F RHUFURSV

. HZRWGY 0 EWAMDWY 6 DOA @ DAG * IEEHIH@F DAG +\ GRIHQ SHWR IGH 6 XGKXUF DAG
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( QKDQFLQU * HUP LODWRQ DQG ( DUD 6 HHGOQJ * LRZ W RI =HD
P D\ V YDU VDFFKDUDW 8 VIQU & KHP LEDO7 UHDW HQW DQG 1 DMUDO

3 @A [ WDFW
1 XU$®DD 6\ DITDK 6 KDIUL DQG 1 RKDI] DK 0 G=DIQ
) DREXGV R $JUR ¥DVHG,QGXW 8 QYHWWO DD\ MD . HDQEQ -HQ . HDQEQ 0 DO\ MD

6 WG HP DIOI D # MVZD XP NHGX P\

6Z HAWRWD =HD P D\ V YDU VDFFKDUDW 1V D KLIK® YDXHG YHI HBEGI FURS NQRZ Q IRUIW HFRQRP [E
IP SRUBQFH KWK FRQUXP HU GHP DQG  DQG QXWAMRQDOUEKQHW  +RZHY W VZ HHWF RD VHHGV
FRP P RQD IDFH BZ JHWP ICDURQ UDWV DQG UHGXF 16 V HAIY YLJRU SUP DU GXH \R WHUKLIK
VXJ DU FROMQW Z KIFK GMXSW QRUP DOP HBERTE SURFHV VAHDQG IGF HDV N UHV BDURQ GXUQ)
ARIDIH DQG HDWD JURZ\K 7 KHVH SK\ VRBJIE IIP MMRQV SRVH F I0@IQIHV \R DF KHY Q) XQURWP
FURS HABEQ/KP HONDQG RSP DCBURGXPY W [Q VXV BACDE®! IRRGM VMRV $ VXB ZDV F RGXPMG
\R IQHWIDM \WWH HQKDQRHP HOAVR JHUP IQDIRQ DQG Y HHBAY HIWRZW RV HHWFRD XV Q)
FKHP LEDOWHDWW HQW DQG QDWUDOSOQAH WDF W 1 IQH WHDW HQW LQF XIBQ) D F RMIRO F P IFDO
DQG QDMUDOSOQM] WDRW  Z HIH DSSTHG R VZ HWFRWD VHHGV XQGHU OERIDRY  FRQAMRQY DW

8 QYHWAW 0 DD\ VD . HDQBQ 7KH WHDW HON F RMV MG R GV MBIG Z DIMU JIEEHHTF
DAG * $0 * $0 SROWXP QWDM . 120 .120 FQOP RQ
AQDPRQ QHP DG QHP 2QDYHDIH WH JHP ICDIRQ DM R V Z HWFRD V HGV
WDQIHG IURP IQWH  QHP WD HOAR 1QWH * $0\WHDW HQAS DAE®
GQI\K YDUHG IRP PP IQWH . 12O0WDN HOAR PP IQWH QHP \WDW HQN
Z KI® VKRRAKH KWIDQI HG 1URP PP IQWH . 120\WDW HQOMR PP 1Q\KH
QHP \WDW HOW) UMK Z HIKWDOR QLIHHG WDQILQ) 1URP JIQWH . 12 0WDW HONR
J 1Q \KH FIOQDP RQ WHDW HQW6 LI QUIFDQAGLIHHGE ¥ S ZHH REV 1Y 16

DP RQJ \WHDW HQW IRUWDGEG! BIQIW  VKRRAKHIKWDQG UV KZ HIKW?2 Y D@ \WHDW HOW Z W
* $0 QHP  DQG AQLDP RQ H WDRPW UHVXEMG 1Q KLIKHUVHHG JHIP ICDIRQ DQG [P SURY I VHHAT)
JURZ W FRP SDUHG \R FKHP [FDOWHDW HQW DQG \WH FRQARO IQAFDI \WHU SRWMQIDOWR. HQKDQFH
VZ HHWFRWD JHIP IODWRQ DQG JURZ W

. HZRWGV 6 ZHAWRD VHHG JHP ICDIRQ VHHCR) JUWRZ W FKHP IFDONHDW HOV SOQNH \WWDF W
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P SLRYIQJ 6 RIO7 RVEOL WRI HQ $ YDUIELDW YID $ P HQGIQJ 8 UHD
) HUA HUZ LW ) XOYLE $ FLG DQG ( QUFKHG YdRFKDU

&KHDK : DL/ IWDQG &K +XFN<Z K

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

$P P RQD YROW) DIRQIURP XUHD IHW) HUIQ \WH V OBDGY \R BZ VRIOL DY EDELOW UHV X ,Q1
CHIFHCR ) DP HY \MQG \R DSS® H FHV WH XUHD 1HWM) HUWR RYHUFRP H KLY SIREGP  7KHWH LV
GW LQRWP DIRQ RQ \WH DSSEDMRQ R EIRF UDQG IXVE DF G 1Q F KOMY DPPRQXP 1+
IURP XUHD IHWD) HUE\ SUHYHQIQ) IWURP F RYHMY IOR 1+ DQG BW YID Y WMD) DURQ SURFHV V
7KH REMAYHV R \WIV VG ZHH \R D $\WHV VWH HIHF VR DP HQAQ) XUD 1HW) HU Z W
HQUEKHG UFH KXWN EIRFKDUDQG IXOIE DAG RQ WH V EDREOL DQG E ' HWWP IQH \WH HIHF R
HQUEKHG UEH KXVN EIRFKDUDQG IXOIE DFIG RQ WH VHBIPMG V IOFKHP IFDOSURSHWHY $ OERIDRY
IGFXEDMRQ VWXG. Z DV FRQGXPMG \R DWHV IKH HIHE MIHQHW Rl HQUEKHG UE HKXWN ELIRF F0UDQG
IXGIE DAG IQ [P SIRYIQJ WH VROL DYDIOEIOW IIRP WH DSSOHG XUD IHWMDHU$  J RV RZDV
ZHIKHGIQR FP GDPHMU[ FP KHIKWF RMBIGQHY DQG P I HG \WRIRXIK® Z M GLIHBHQWN
DMV R HQUEKHG EIRFKDUDQG IXOIE DAG 7KH IQF EDIRQ WXG ZDV F RGXFME IRU DQG
@\ VIQD &RP SBMMO 5 DQCRP [ HG' HVLIQ Z W WISTFDMY ' HV WKF MH VDP ST RV BV B SBV
Z DV FRQGXAMG DQG Z HUH DQDO] HG IRURBOL  DQG VHBIRMG VROFKHP IFDOSURSHWAY 7 UHDW HQW
Z MY HQUEKHG EIRFKDUDQG IXOIE DAG 7 7 VIQUF @@ [P SWRY 16 \WH V DS+ \R QGHDUGQHXWDO
%HVIGHV HQUFKHG EIRFKDUDQG IXOIE DF G DO RVIQUIE W [P SURY 6 \WH V FDRBCE: E\
7KH VW QUEDQMHEXPIRQ [Q V D& 1 UDMR IXWKHU [P SURY 16 \WH 1 P IQHUD) DIRQ
SURFHW WWDWIP SIRYHG \WH VROWREOL DYDIOEIOW E\ $PHQAQ) VKD HQUE KG UE H
KXWN EIRFKDU DQG / KD IXGIE DFG ZIW XUD IHW)HU 7  ZDV IRXQG \R EH \WH PRV W
SURP IQHQMHDWF HQAIQ P SURYIQ) \WH VRORBOL DQG V IBF MB VRIOF KP IE SURSHWAV VXF KDV

S+ \RWCR DQGP IQHD) DIRQR 1 IQVRO

. H ZRUGV $P P RQUD YROWI) DURQ HQUEKHG EIRFKDU QUWRIHQ IXY EDF G XUHD
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( QKDQFLQJ 6 RLO7 RWOL MRIHQ $ YDIDELDV E\ $ P HQGIQJ 8 UHD
) HUMT HUZ LW ( QUEKHG %4RFKDUDQG 3 REVMIXP + XP DM

&KHDK : DL<IS DQG&KY +XFN<ZIK

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7KHDPPRQD 1+0 YROW) DMRQ IURP XUHD IHWD) HUGDGY \WR BZ 1 DYDIDEIMW 1Q \WH VRIO DQG
WH SOQMRXG QRADWIP IOW VXITIFHQAL  Z KIFK UHVXAMY 1Q V D1 GHIFHQR 7KHWMH ZDV D
VFDUAW R UAVHDUFK RQ WH DSSTFrDUWRQ R EIRF FOUDQG SRV KPP KXP D\M IQ F KIDMZQY DP P RQXP
1+ 10 IURP XUHD DQG [P SIRYIQ) VRICFRQAMRQY IQ REGHUR P IQP [} H 1 + 0 YROWD) DURQ + HQFH \KH
REMAIHY R WLV VWYG ZHH \R $V VW WH HIHFWR HQUEKHG UFH KXV NEIRF U DQG
SRIWIXP KXP DM RQWH VRORBOL DQG ' HWWP IOH WH HIHPWR HQUE KIG UFH KXWN ELRF 1oU
DQG SRIWXP KXP DM RQ \WH VHBRWNG V OF KPP IF DSURSHWAV DIVMUWH IQF EDIRQ VXB  $
OERDRY  IOFXEDIRQ WYG  Z DV FRQGXPMG \R DWHYV WKH HITHPWY IgHY VR HQUEKHG UFH KXV N
EIRFKDUDQG SRIMWXP KXP D\M Q[P SURY @ \WH V IEDL DYDIOEIDW [URP \WH DSSTHG XUHD |HWD) HU
$ J R VROZDV ZHIJKHG IQR FP GDPHMU [ FP KHIKWF REIGHY DQG P I[HG
WRIRXIKO Z W GLIHHQAIDWY R HQUF KIG EIRFKDUDQG SRV \KP. KXP DWW 7 KH IQF XEDIRQ V B
ZDV FRQGFWMG IRU DQG AV IQ D &RP SBMWO 5DQCRP ] HG ' HVIQ ZIW \WISTF TV
" HMWKPWYH VDP S@QJ) R VRIOVDP SBIV Z DV FRQGXAMG DQG Z HIH DQDO] HG IRUVREBAL DQG V IBPMG
VRIOFKHP IFDOSURSHWHV 7 WHDW HQWV Z W HQUE KIG EIRFKDU DQG SRBWXP KXPDWM 7 7
VIQLEDQ® [P SURYHG WH VRIOS+ \R QHDU GHXWDO %HVEHV HUFKHG EIRF iU DQG
SRBWIXP KXP DWW DOR VI QLIFDQ® P SUIRYHG \WH V FDRBCE. E\ 7KH IP SIRYHG VRO
VRBOS FRQMOABIG \R VI QLIFDQAUHGXF IRQ IQ & 1 UDMR \WDWXUKHULP SURY 16 \WH VRIORBOL E\

$PHQEQ  WKD HQUF KIG UFH KXW EIRF IDUDQG  NJ KD SRV \XB  KXP D\M Z \K
XUD IHWM) HU 7 ZDV IRXQG \R EH \WH P RWASURP ICHQWHDW HQAIQ [P SIRY @ \KH V EDRBOL
DQG VHBRWMG VRICFKHP IFDCBURSHUAV VXF KDV S+ R DQG P ICHIDD) DMRQRI 1 IQV D

. H ZRUWGV $P P RQD YROW) DURQ HQUEKHG EIRFKDU QURIHQ SREM/XP KXP DM XUHD
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&R DSSCFDARQ RI & DBFLSUTDQG ( QUEKHG YdRFKDULQ ,P SLRYLQ]
6 RIOB KRVSKRWXV $ YDIDELDN 1Q $ FLGF 6RIO

" LYHV'5 DIBP XUKL DQG&K QI + XFN<Z K

) DFXOV R $JUR %DVHG QG 8 QYHWAWO DO\ ID . HDQIQ -HQ . HDQEQ 0 DD\ MD
6WGHMV HPDIOI D # WZDXP NHGX P\

0 DD\ VIDY VROWV DFIGE DQG FROMIQ KUK H FKDQIHDE®! DOP IQXP $0 ZKIEKF DV N V D
SKRVSKRUXV 3 Il DURQ SRRUURRW URZ W DQG UHGXFHG FURS \ HBV $GKRXJK P DQ. V XEHV KDY H
EHHQ GRH W P SIRYH VRO3 DYDIDEIW B\ XV@Q @ H DQG IHWD HU QMBI VX8 KDV EHHQ
FRQGXAMG XVIQJ RUDQIE DP HQGP HQWELIRFKDUDQG FD® SUO + HQF H\WH REMF b/ N' R KLY V X®

ZHHW P SURYH VRIO3 DYDIDEIMV XSRQ FR DSSITF MRQ R F EBISUMDQG HQUFKHG UE HKXV N
FIRFKDU DQG =~ ' HWMP ICH WH VHBPWG V OF KP IFDOSURSHWYV DQG PDIH =HD PD\V /

JURZ W FXG@YDMG 1Q DQ DFIGE VRIO7 KH SRAIDCY. DV F RIGXFMG 1Q DQ RSHQV BF HEHKIQG WH $73
RIEFH 80. -HD&DP SXV 7KDL6XSHU6Z HAWH\ EUG)  ZDVXVHGDVWWARS NI RV BEZ HH
LG IQR \WH SRW DQG WRIRXIK® PI[HG ZMK FDESUW®  NJ KD DQG HQUE KIG UE HKXV N
EIRFKDU  WKD  7UHDW HQN ZHUWH DUDQIHG 1Q F R SBMMO WQERP I} HG GHVIQ &5'  ZIW
\WSGDWV 6 ROVDP SBV ZHH FRBPMG DAWIV WMIY VIVH DQG DQDO] HG IRU S+ HBRWEDO

FRQGXAIMWY  VROWRBOFDUERQ VRIORUDQE P DWHU DQG VRODY BDE®I 3 7KH SOQWKHI KWDQG
QXP EHUR ®DYHV Z HIH GHWWP IQHG 7 UHDWW HQW Z MW HQUEKHG UE HKXV NEIRF FDUDBQH 7 DQG

[QFRP EICDWRQ Z W FDEISWOD 7 VI QLIFDQW® 1ICF DV 1B VRICS+ R GHDUQHXWDAD(QG 1P SWRY 1BV

RU DQF P DWHUDQG \RICFDUERQ B\ DQG UVSHAY | S 7KH IQFUHDV HQ
VROS+ \R Q-DUQHXWDODQG WH BZ & 3 IR 1Q 7 VIQUIF W@ HXXDQFHG VRODYDIDE®! 3 B\
FRP SDUHG \R FKHP IEDOHMWD HUDBQH 7 S 7KH HXKDGF 16V B8 F RF IDADIRQ

GG R WQUEDQ® KLKHUQXP EHUR ®DY N DQG SOQAKHIKWOQ WH P D} H F BS 2 YHDOUHV W
IQEFDMG \KDAHQUEKHG UEH KXYWN EIRFKDU 7 IV WH P RAMHITHRLY HUHDWF HOAQ 1P SIRY @ V I8
DYDIDELONV

. HZRWGV $GP IQXP W] IFW FDBLSUOHQUFKHG EIRF U P D} H SOQWSKRY SRV 11 DIRQ
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P SWRYLQJ 0 [FLIRIUHHQ 7DWM 7H \WUH : LOMY) 4 XDOW * LIRZ QLQ
JQGRRU) DP LQJ Z LW 2 W) DQIE %DVHG 1 XWIHQW

$KPDG8PDU. DM DQGO XKDP PDG1 XUD] $EG. KDUP

) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHMVHP DOl D # WWZDXP NHGXP\

0 [FURI UHQY DI IFUHDVMQI® [P SRUBIQAQ IQCERRUDQG XUEDQ DJ UEX@MUH GXH \R \WHLU QAUAMRCDO
YDOH YIEWDQADSSHDUDQRH DQG FX@QDY Y MY W + RZ HYHU IQF RV \MOAEN MV YDUDE®! \M] UH
DQG WDSIG SRMKDYHWZ LG BHGXFH \KHUP DUNHWIXDDW DQG @ MF RVXP HUDF F SIBGF H 7KLY
VXG DIP HG \R HYDODW Z KHWHURWU DQE EDV 16 QAUHQWRGMRQY  YHIP IERP SRV \M \WDF WA (
FRP SR WDFW&(  7URSIEDCOD IFIREH 70 DQG) BZ HUYRRV MU ) %  FDQ HOKDQF HWH \D\M
W \WUWH JURZ\W DQG Z 1A UBMWEGFH R EURFF R)P IFURIUHHQY JURZ Q IQGRRY  7KH REMAF MY N
ZHH R DAVHW \WH HIHFW R WHVH WHDW HOWV RQ V HHWHY Vo[ 1P QHV VI SOQAKHIKW
FP DQG WKHD@H DQG \R IGHOM WH PRV VHIHF MH RUDQE IQSXWIRU [P SIRYQ RY DO
P IFUIRIUHHQ TXDOW 0 IFURIUHHQY Z HH F )YBYDIMG XQGHUSHDWP RW DQG K\ GIRSRQE V \ WP V Z W
\WUHH UHSTFDURQY SHUWBDW HONVS IWUKDUYHV WAL % WM J  ZHIKWJ @V VRY WIRXU
@\ V DQG SOONKHIKWFP  Z HH UHF REHG ' D Z HH DQDOV 16 XMQ) IDARIDOGHV1Q \BR Z D\
$129$ DQGP HDQFRP SDUVRQ 7XNH [Y SRAVKRF +6' DWS 5 HV )V V IRZ HG WDWY RXV
QAMHQN \WHDW HQAMI QUIEDQW® IQOHQRHG %, % WM WWH J  KHIKWF P DQG Z I TXDOV
9( DQUG&( SURGXFHG \WH KLIKHWWALL Y BHV Z KB K\ GIRSRQE F )XAYDIRQ IGF HDV 16 VZ HAGHV V
of DQG KHIKW FP  DFIRW \WHDW HQNV F R SDIHG \R SHDWP RV VF @Y BRQ +HJIKW FP

H KIEMYG D VI QUEDQMUDN HON W VMR LOMDF IRQ Z W RUDQE QAHQNV SURP R P XFK
DU JURZ W XQGHUK\ GIRSRQEV 9( GHP ROMDWG \WH VWRQIHV X1 UV BIF HE\ ' D\

P DIQOBIQQ) VJQUEDQ® KUKHUZHIKW J FRP SDUHG \R RKHU \WDW HON 2 Y DO \WH V X@
VKRZ V \WDWRU DQE EDVHG QAMHQAW RMRQY  SDWF YOO 9( DG &(  V EWEQID® HQKDGF H
VHQRY TXDOW JURZ \K SHURWP DQFH DQG V KD @H R IQGRRUJURZ QP IFIRIUHHQY 7KHV HIQAQIV
VXSSRWARW DQE QXAHQAVXSSEP HQBMRQ DV D V XABIQDE®! DQG FRP P HUF DD YIDE®! WWDWI\ 1RU

[P SURIQYJ P IFURI UHHQ TXDM 1Q FROARMIG HQY URQP HONDJI UE XOqUH

. HZRWGV 0 IFRIVHQY %l RUDQE QAHONV V IgV R TXDDW V KOQH LQGRRUIDWP 1Q)
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( YDODWQJ 7KH 2 SWP DO& ROFHQAWDWRQ RI 7 UIRSLEDCD LFUREH
/ ITXILG 6 ROMRQV |RU( QKDQFLQJ 6RIOL 3. ) HIMDW LQ5 LFH

& XOWDWRQ
6 MV1 RUS QMY 0 DV LLIQ DQGO XKDP P DG1 XUD] $EG. KDUP
) DREXGV R $JUR ¥DVHG, QG 8 QYHWWMO DD\ MD . HDQEQ -HQ . HDQEQ 0 DO\ MD

6WGHMY HP DIOI  E # MVZD XP NHGX P\

6 ROHWDY 1Q 0 DO\ VIDQ UFH IIHGV KDV GHF IQHG GXH \R \WH H AV WH XV FR V \QKHME [HWD) HY
UHVXED 1Q QXAHQOMP EDDQFH DQG UWHGXFHG V BDP IFUREIDOSRSXOMRYY 7KV VWG DIP HG R
HYDOOW \WH HIHPW R ALIHHOAFRQFHORDIRQY R 7URSIEDOD [FREHV 70 RQV DL MRIHQ 1
3KRSKRXV 3 3RBWXP . DQG P IFUREIDOSRSXOMRQY 1Q UE HF XIYDURQ 6 ROVDP SNV Z HH
FROPMG IIRP UFH IIHGV 1Q 3DKDQ) 7XD 3H\DQ 3DKDQ) DQG DQDO] HG XV @ D &RP SGWO
5DQCRP I HG' HMIQ &5'  Z W IRKUWHDW HQV &RORO3RZHJWRZ 70)0 DQG70)0 6RO
13. FRQMON ZHH DQDO]HG XMQ) BQEDG OERDRY  SIRFHGXUAV ZKHWHDV P IFWREIDO
SRSXOMRQY ZHH GHMP IQHG WURXIK VHIDOGOMRQ DQG SOW FRXQAP HKRGY XV@Q) 3 RIR
' HWRVH $JDU 3' $ DQG 1 XWHOASJIDU 1$ 5 HVXAV V IRZ HG WDWQWRI HQ GBI 1 GHRUHDV 16
DIMU KDLYHVWDFIRA DOWHDWW HONV  IQF XIEQ) & RQARO R 3RZHIWRZ R
70)0 R DQG70) 0 R IQGF BQ) QURIHQXS\WBNHE\ UE H

SOQV 3KRVSKRXV GIYHY WKRZ HG VI KWYDUDMRQY  Z W \WH & ROQAROWHDW HOAICFUHDV QI 1URP
R ZKHHDV 70 WHDWG VRO H KIEMWG P RGHIDW FKDQIHV 3RV \XP

GIYHY JHCHD® LQFHDVHG DIWMUI DWHU SDMFXOWD IQ&RORO R 3RZHIWRZ
\R DQG 70) 0 \R ZKHHDV 70)0 WKRZHG D V FDBUIGF HDV H R
0 I[FUREIDO SRSXOMRQY ZHWMH DOR IQOHQF I6 B\ 70 DSSTFMRQY 2Q 3' $ P HAXP
P [EUREIDOFRXQN IDQIHG IURP W 1RV EHRWH KDYHV \DQG IURP W  1RVDWU
KDYHW 2 Q 1$ PHAXP P IFIREIDOSRSXOMRQY GHF HDV 16 DIMU KDY N VIRU DOWHDWW HQW
2 YHDO 3RZHJWRZ VKRZHG WH P RAWSUIRP MQJ H HF XIRQ B\ NHHSIQJ XS KLIKHU P [E BEIDO
SRSXOMRQV DQG IP SIRYIQ) SKRVSKRIXV DQG SRV KPP GIYHY V JHWQ) IW SRWQIDODV D
VXVBICDE®! IQSXWRUIP SURYIQ) VRIAHMDN [Q UFH GHYHBSP HQWV/

. A ZRWGV 7URSIFDCP IFIREHV VRAHMMW 13. QAHQW P IRIREIDCSRSXOMRQ UE HEXARYDMIRQ
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( HTHAVWRI FRUQ VB! ELRFKDURQ WH J UIRZ W Rl VKDARWS @XP
FHSD XVIQJ |HUAJ DARQ W\ V\WMP

6 \Mv6 DUDK 5 DiIlHH DQG$ NP DG GOK , Gl

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

6 KDARW RU$S @XP FHSD YDU $JJUHIDWM LV D FXEDY  1QJ HAHQAKDWY RIWQ XV 16 E\ 0 DO\ IDQV
IQ HYHY AWK 6 KDARWFXGYDMRQ [Q 0 DD\ VR IV WOQHZ  Z W HIRW R UHGXF HGHSHQGHF HRQ
VKD@P SRW [URP  IRUIHIQ FRXQAHV Z KIFK UHTXILHY 0 DO\ VID\R V $IQG D BWR PRGH ,Q WLV
VWG  VKD@RWFXGYDMRQ XVHG D \BE®! [HW DIRQ V MMP DQG V BBV VWP HAD CDP HO F IR BHDW
P I[ HG Z W FRD ABG! EIRFKDUDWALIHHQAIDWY 7 KH REMAY HR KLY VAXG. Z DV \R HY BDWM \WH

HIHFWR FR®D WBO! EIRFKDURQ \WH JURZ \W SHURUP DQF HR' VKD@WSOQN DQG \R GHMUP 1IOH \WH

EHVWEIRFKDU FROFHOADMRQ |RUDSSTF MIRQ \R VKDARASOQN ) RXUWHDW HQWV Z HIH SUHSDUHG IRU
VKDRWEXAYDIRQ CQDP HO FRQARCP HAD FRF BHDWIRUWHDW HQW  Z KIG \WHDW HQW 7 J

R FRQWBG! EIRFKDU WHDW HQW 7 J FRQV BB EIRF IoU DQGWHDW HQWV 7 JFRD
VB EIRFKDUP I HG Z W FRFRSHDW ( DF KWHDW HQAKDG [LYH UHSTF BMV DQG~ EX@V IRUHDF K
WHSTDWM 7 KH UHVXOV WKRZ HG WDWHDIW HQV J KDG \WH KL KHVMASOQAKHI KW z

QXP EHUR \MBLY z DQG QXP EHUR GDY N z Z KI®| HDF KSDUDP HMUVKRZ HG
QLI HHQNAI QLIFDQFH EHFDXVH IWZ DV WMV MB HY | Z HHN 1 H VWAKH GOV IRU\ IHG SDUDP HWMLY Z HUH

IUHVK EXB ZHIKW 7 EX@ GDP HMU y DQG QXP EHUR EXE& z YXE

ADP HMUVKRZ HG D VU QUFDQAZ WK S FRP SDUHG \R | UHVK EX@& Z HIKWDQG QXP EHURI EX@&

AG QRWKRZ D VJQIIFDQN' DWW REBICHG IIRP RQHZD $129% DQG 7XN M \MV \WMQJ 6366

YHVRQ 7KH UHVXOV R WH REVHLY BIRQ VKRZ HG \WDWIKH XV HRI FRWQ V BB EIRFKDUJ DY HIRRG
UHVXOV RQ WH JURZ W Rl VKD@RWYEHY  7KH VXJJHV IRQ IRUKH IXMUH \R F RMOXH UV IBUK RQ

RQRQV IV R HQUXUH WDWIKH TXDOW R RQRQV IV P DIQEIGHG B\ SHURWP 1QJ \AMU) DIRQ \WDWF [
SUHYHQARH LOYDURQR SDWRIHQV DQG LOHF W

. H ZRWGV 6 KDAWS$@XP FHSD YDU $JJUHIDMV  FRQ WBOI EIRFKDU FRFRSHDWARE®! |HIM DURQ
JURZ \W SHURUWP DCHH
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( YDODARQ RI & RUD 6 VB 9 LOHI DUDV D 1 DVUDOS QWY4RZ QO

$J HOWRU7 UHDW HOWRI %RZ QLQJ 1Q %DQDQDFY 7DQGXN 0 XVD
VSS  7LWXH & X@MWH

1 RRU6 DITDK ,WKDN DQG$ NP DG GDK ,AlV

) DFXWVR $JWR %OVHG, QMY 8 QYHWIWO DO\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

%DQDD IV RGH R \WH P RWIP SRUIBQARRSIFDO LKW WDWY KLIK 1Q HF RRP IF Y BXH DQG QXWMRCDO
EHCHIW + RZ HYHU ElRZ QQJ R H SOQWV UHP DIQV D P DRUFKD@IQI H 1Q EDQDCD P [F BSURSDI DURQ
DV IWBDGV \R \WAXH GDP DJH DQG SRRUJWRZ W 7KIV V X@ DIP V\R HY KXW \WH HIHF MY IgHV \DQG
VXIMPEG! FROFHOADMRQ R FRUD AWM YIQHI DUIQ SUHYHQID EURZ QQJ DQG \R P RQMRUWKH HIHF \R!
FRUQ B0 YICHIDU &69  \R \KH SOQAKH. KWDQG VRIICSKHQRIF F R SRXQG FROMQARI EDQDQD F Y
7DQEXN 0 XWDVSS  7KH H SOQN Z HIH FXGMUHG RQ\WWH 0 6 0 HAD \WDWZ HIH V $SOP HQMG Z W
DQG Rl FRUDABG! YIHI DU 3 DUDP WY REV MY 16 IQFGGHG ElRZ QQJ IQGH  \R\EIO
SKHQRTF FROQMQNV73&  VXWYDODW FRQIP ICDURQ UDW  IQRUHP HONQ H SDQAKHLI KWDQG IXQI DO
IGHQMFDUWRQ R FRQIBP ICDWG H SOQN 7KH UHVXGV VKRZ \KDW7 &69 DQG7
&69 KDV \WH ®BZ HWAEURZ QQJ 1QCH Z DQG Z DAMRXJK \KH GLIHIHGF Y
Z HH QR QUIEDQAS! 7 KH \RBOSKHQRIF F R SRXQG DY RKRZ V QR VW QUIF AGILIHHGF H
DP RQ) WHDW HQNV S EXW KDV \WH KL KHW\7 3 & z PJ*$(J ZK®I7
&69 UHREHG WH BZ HW Z PJ*$(J ,QF HPHQNQ H SOQAKHIKWZ DV
DOR QRWAI QLIFDQADFUIRW \WH \WHDW HQW Z WK 7 &69 Z FP KDYQ WH KUKHY W
IQFUHP HOQMQ H SOQAKHIKWDQG 7 Z FP KDYIQ) \WH BZ HV W& RQIP IQDWRQ UDWM
VKRZ V FRQ WBIO YIQHI DU DQG &69 SURYIGH EHWHUF RIP ICDIRQV SSUHV \RD
HYHQ DIVMUWH VXEFX@MUH Z WK 7 &69 KDYQ \WH BZ HWIF REP ICDWRQ $ QWHDW HQAKDV
VXWYDOUDW IQAFDW \WDWARLQ V BB Y QHI DUDUH QRQ W IE \R H SOQW ) XQJ DAGHQME [TRQ
DOR WKRZ V \WH SURVHQFH R FRP P RQ FRQUIP ICDQW IQF XIEQJ ) XVDUXP VSS DQG$VSHUIGWVV S
2 YHIDO FRUOQ VWBO! YIQH] DUVKRZ V IW SRIMQIDCDV DQ DQWP IFUREIDADQG 7 &69 KDYQ \KH
RSWP DCHIHPWQ UHGXAIQ) EURZ QQJ Z KB P DIQMIQQ] \WH QRUP DCH SOQM URZ \K

. H ZRWGV YDQDDFY 7DQGXN 0 XWDVSS  FRQWBM! Y QHI DU SKHQRTE FRP SRXQGV EURZ QQ
DQIR 1DV
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7KH ( THPWYHOHW RI 0 XQJ %4HDQ 6 SLRXW( [ WDFWDV D* LRZ W
YRRWMURQ 2 QRQ $@XP FHSD/ 8 QGHUWH) HUAM DARQ
V\ VWP

1 XIXGB Q1 DWVKD 0 XKDP P G=XWDQL. DQG $ NP Db QDK , G

) DPXOV R $JWR %DVHG ,QGXMN 8 QYHWAWO DO\ VID . HDQIQ -HDQ . HDQEQ 0 DD\ MD
6 \WMGHQW/ HP DO | # VMIVZDHGX XP NP\

7KH VWYG H SEUHV \WH XVH Rl P XQ) EHDQ V SRXWH WWDF WIFK 1Q CDMWUDOKRIP RGHV ON H$ $
%% DQG* $0 DV D EIRAWP XOQNRUHKDQAQ) RQRQ SURGXFWRQ XQGEHUD IHWW DMRQ W VP 7KLV
DSSURDFK DIPV \R DCAHW  HQYILRQP HQBO VXV BACDEIOW DQG FRV \WHITHF M IgHV V F RFHWDQY
DWRADMG Z W A QNHWF SOQVIURZ W BHIXOWRY  SDWFXOWD [RUV FDBRCHU IDP HY  7KH
HIHFW R GLHHQAFRGFHQRDIRQY R P XQJ EHDQ V SRAWH WDF W DQG RQ RQRQ
JURZ \K SHURUP DQFH Z HUH HYDODWG . H JURZ W IQAFDWRY DWHV G IQ WKLY V X®. IQF XIEHG SOQWV
KHIKW®DI GIQIW QXP EHUR \MPAY QXP EHUR ®GDY N EX@ GDP HWMU DQG DY MDIH EXE Z HIKW
7KH UHVXOV LQAFDWG \WDW? WHDW HQWV - DRKIHYHG WH EHV \SHURWP DQFH 1Q SOQAKHIKW z
P ®D GQIW z FP DQGQXP EHUR \MBAY z IRP ZHHN \RZHN
EHRUWH D GFEH XQIMZ HHN  GXH R SOQAP RMBQWV 7KHQ WH QXP EHUR GDY NV IRZ V \WDW
7 UHDW HQN  FROWMMQ® RXASHURP HG WH RKHUWHDW HOV ILRP ZHHN \RZHHN QWP VR
\ IHG SHURWP DQFH 7 HDW HQNV - GHP ROMIDWG V SHIRUEXE Z HIKWSHURWP DF H z
J DV WH UHVXOV WKRZ HG GZ HU YDUDEIOW F R SDUHG \R \WH RKHUWHDW HQNV  HY 1 \WRXJIK \KH
P HDQ EXE@ Z HIKWUWHRGHG [Q 7UWHDW HQWV Z J ZDV KUKHU 0 HDQZKIBI EXE
ADP HMUP HDVXUHP HQW IQAFDWG \WDW UHDW HQWV  UHFRUEHG \WH KLIKHYV \WDOH Z FP
DP RQ) DOWHDW HQW ' HVSIW WHV HIQAQIV \WH FROAROWHDW HQV7  H KIEMWMG \WH KLIKHV W
P HDQ YDOHV |RUVHYHIDCSDUDP HWMY/ Z M QR VI QILE AGELIHHGF N REV K 16 DP RQ WHDW HQWV
Sq + RZ HYHU VJ QUFDQAGLIHHQAHV IQ RQRQ $@XP F 8D/  JURZW Z HH REV KYHG DW
ZHN  IRUSOQAKHIKW®GD GIQW DQG QXP EHUR WBLY F RIHV RQEAQ) \R WH EXE IQUDIRQ
WIWH 7KHWH 1IQAQIV DWH H SHANMG \R FROQMEX\WM R VXV BACDE®! DJUE XAMUDO SUDRWF iY B\
SURP RIY  HOYILRQP HQEM® 1UHQED SURGXF \RQ L VMP V' SDUIF OO IRUV FDOV F@& IDWP HY 1Q
0 DD\ VD

. HZRWGV 0 XQ EHDQ VSIRXAWH WDFWSOQNERRAMU CDWIDOKRWP RHV RQRQ $@XP FHSD /
| DIRQ A ARP
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7KH 3 RWQWDCRI D 6 XWBLQDE® / LTXIG 2 W DQIE ) HUADV/HU
) RUP XOWG ILRP %DFN6RGIHU) ® %6) ) UDW DQG 3 LOHDSS®

3HHORUWH * URZ W DQG < H 3 HURWP DOFH RI 6 SIQDFK
6 SLQDFID RBADFHD/  LQ D +\ GIRSRQIE 6\ WP

%<DUDKIDDQ 6 DUDYDQDQ DQG 7 HQINX + DIP DWQ 6 DDADK 7 HQINX $ EX %DNDU
) DPXOV R $JWR %DVHG ,QGXMIN 8 QYHWAWO DO\ VID . HDQIQ -HDQ . HDQEQ 0 DD\ MD
BWGHMV HP DOl D # WZDXP NHGX P\

7KH EL I HWEKD@IQIH [Q DIUEXGMUH IV JURZ IQ) KHDEM\ F BSV Z W P RUH \ HOV Z MRX\DSSOLQ)
FKHP IEDOIHMDMHY $Q IQCRYDIYH SOQIQI P HKRG VXF KDV K\ GIRSRQE V XV N YHWF [IDUP 1QJ
WFKQTXHV BHTXILQ) GMW VSDRH IRUFURS P DIQMCDQF HDQG SIRYIAQ) WH GHV IHG HQY URQP HQBO
FROAMRYY 7KXV \KV WG DIPV \R GHWP IGH \WH SRMQIDOR D V XMICDE®! @'XIG RUDQE
IHUDVHU / 2)  IRWP XOWG IR \WH FRP EICDURQ R %DF N6 RGIHU) ©® 9%6) WDV \DQG SIQHDSSG!
SHHO ,Q WV UMHDUK /2) ZDV DSSOHG IQ ' HHS: DIMU&GX@MH ' : & K GQRSRQF V 7KH
UHVHDURK Z DV FRQGXPNG 1Q UMVSROVH R JURZ 1Q) LOMUHMVAD VXV BACDE®! HQY IRQP HQBM 1UHQED
DEMIDWYHV \R FKHP IEDAHMIYHY HVSHF DO 1Q FROARMIG HQYLRGP HOMDIUEXGMUH 7KH/ 2) ZDV
SURGXFHG B\ THP HQIY %6) IUDW DQG SIGHDSS®I SHHODWD MR R Z\W \WH DGGMRQ R
PROWHVDQG(0 DV P IFUREIDOARP XOQN R HQVXUH P D] [P DOQXWHQADY EDEIOW 7KH F RWQW
R P DFURQXAUHON [Q WH [RWP XOWMG / 2) ZDV P HDVXUHG XV Q) WBIQEDWE OERIDRY  SURF IEXUHV
IFOGQ] . MODKO ' U DWIQ) DRPIE DEVRBMRQ \SHFWV RS\ $$6 DQG 89 YWEG
VSHARFRS.  VSIQDRK SOQN Z HH JURZ Q XQGHUWUH WHDW HOW 7 SOIQZDWU 7 $%
IHMDMHU DQG7 /2) XQGHUD FRP SBMMO UDQGRP VHG GHVIQ &5'  DUDQIHP HOAZ MK \WUH
UHS@DMRQY R DCDOVH \WH JURZ W DQG \ IHG SHURWP DQF HR \WH SOQN 7KH UV XV KDY HEHHQ
DQDOVHG XMQJ $12 9$ 7KH IIQAQIV IRXQG \WDWKH / 2) F RMBIQV SSP R 1 MRIHQ
SSP R 3KRVSKRXXV DQG SSP R 3RV KR ZMW\WH 1 3 . FRP SRVIRQ IDVR R

0 RHRYHU IQEAQIV DOR IQAFDM \WDNDPRQ) WDWHON 7 VIRZV WH KUKHW
SHURP DFH IRBZHGE 7 DQGWHQ7 W IRZVWDW 2) F ) EH DQ DIMIDWH R F KP [E D
IHMDVHU L WP SIRYHV 7KV VWG GHP ROMDIMY \WDW 2) V 8SRW UV RUF HUF FIQ) F RW
UHGXAIRQ DQG FBDQ K\ GIRSRQE SUIRGXAIRQ \WDWZ LOF ROMEX\M R FF YOUHF RRP\ DQG JUHHQ
WRKQRBJ\ LQUDYHV 1Q DI UEXGHUA

. H ZRWGV +\ GRSRAFV O'XIG RJDQEF IHWD/HU %DF N6 RGIHU) O WV VSICHDSS®! SHHOV EDRK
6 SICDAD RBADHA-D /
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7KH ( HAWRI & KLIOHVH 9 IRGWS \ WIMID JDQIHWED DQG: LQIHG
%HDQ 3 VRSKRFDLEXV WAMDJI RQR®REXV / HDYHV ( [ WDFWB VHG DV
[ ITXLG) HIM) HURQ 3 @AW URZ W DQG < IHG Rl YRN & KR\

% DVWIFD UDSD
$KP DG8 P DU. DMI DQGO XKDP P DG1 XUD] $EG. KDUP
) DFXQVR $JR %DVHG,QOAMY 8 QYHWAO DO\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD

6 WG HP DIOI D # MWVZD XP NHGX P\

7KH UHIDQFH RQ FKHP IEDOIGBXW [Q DIUEXGMUH Z OKDP WH HQYILRQP HOADQG KXP DQ KHDAN
7KHHRWH WH SXUBRVH R MY VWG Z DV \R GHWP IQH WH SRWQIDOR! Z LQIHG EHDQ ®D DQG
& KIQHVH YIRBMBDI H WDFW DV RU DQE @'XIG IHW) HY IRUWH JURZ W R ERNFKR %4DW I DUDSD
SOQN [Q D K\GRSRQE W MMP 7KLY VY@ ZDV HY BDMG XVQ D QGHIDIYH F RMWROZ MRXW
WHDW HQV7 DV Z HGDV D SRVMYH FRQAROS$ % IHW) HU 7 RUDQE @'XIG IHWG) HUP DGH IURP
FKIGHVH YIRBMBDI H WDFW7  ZIQIHG EHDQ ®DI H WDFW7  DQGD P I \MUH Rl Z IQIHG EHDQ GDI
H WDPWDQG FKICHVH YIRBWGDI HWDFW 7 XQGHU D FRP SBMMD WDQGERP [ HG GHVIQ &5
DUDQJ HP HQAZ W \WUHH UHSTFDIRQY ,Q DAAMRQ \WH F R SRVMRQ R P DF BOXWHQN 1O \KLY V X@
KDV EHHQ WWMMG XVIQ) WH . MODKOP HWRG 1Q WH VDUK IRUQWRIHQ 1 D 89 YVE®
VSHARRSKRRP HMUIRUSKRVSKRIXV 3 DQG DIRP [E DEVRISIRQYV SPIRVF B\ $$6 IRUSRIBV \KP
7KV VWG HP SR HG $129$ DDOVV R DEGHW \WH REMF BH 7KV VX® IRXQG \KDW
RUDQE @XG IHW) HY ILRP ®DI H WDFW KDYH D JRRG QURIHQ SKRV SRXV DQG SRV \XP
13. FRPSRARQ MR ZMW ZIQIHG EHDQ GDI JRW F KQHV HY RBW®ODI JRW
DQG D PLWWH R ZIQIHG EHDQ ®D DQG FKIGHVH YIRBW®DI JRW
0 RUHRYHU DFFREQ) \R \WH WYG. F RGXPAMG EHV WIHDW HOMY $% IHWD HU 7 IRBZHG B\
P [ \WUH R Z1QIHG EHDQ BDI H WDPADQG FKIGHVH YIRBMBD H WDOF W Z IQIHG EHDQ®DI H WDF W
7 FKIQHVH YIRBMBD HWDFW7  DQGZMRAWWMDW HQN7  +RZHYHU7 7 DQG7 KDYH
SRVMYH HIHFW RQ FIRS JURZW DQG \ IHG ZKHIHDV WLV VXY@ IRXQG QR VI QUIE EAVGLIHHQFH
EHZHHQ$%IHW) HU 7 DQG\WH FRQARO7KXV SOQAEDV 16 RUDQE SURGXF WE I[P SURY HSOQW
JURZ W SHURUP DQPH DQG UHGXFH GHSHQEHQF HRQ FKHP IEDACEXW L1Q WH P DUHW

. A ZRWGV / HOL H WDRWHKICHWH YIRBWZ IQITHG EHDQ ERNF IR O XIG IHMD HU
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P SWRYLQJ 0 [FLIRIUHHQ 7DWM 7H \WUH : LOMY) 4 XDOW * LIRZ QLQ
JQGRRU) DP LQJ Z LW 2 W) DQIE %DVHG 1 XWIHQW

$KPDG8PDU. DM DQGO XKDP PDG1 XUD] $EG. KDUP

) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHMVHP DOl D # WWZDXP NHGXP\

0 [FURI UHQY DI IFUHDVMQI® [P SRUBIQAQ IQCERRUDQG XUEDQ DJ UEX@MUH GXH \R \WHLU QAUAMRCDO
YDOH YIEWDQADSSHDUDQRH DQG FX@QDY Y MY W + RZ HYHU IQF RV \MOAEN MV YDUDE®! \M] UH
DQG WDSIG SRMKDYHWZ LG BHGXFH \KHUP DUNHWIXDDW DQG @ MF RVXP HUDF F SIBGF H 7KLY
VXG DIP HG \R HYDODW Z KHWHURWU DQE EDV 16 QAUHQWRGMRQY  YHIP IERP SRV \M \WDF WA (
FRP SR WDFW&(  7URSIEDCOD IFIREH 70 DQG) BZ HUYRRV MU ) %  FDQ HOKDQF HWH \D\M
W \WUWH JURZ\W DQG Z 1A UBMWEGFH R EURFF R)P IFURIUHHQY JURZ Q IQGRRY  7KH REMAF MY N
ZHH R DAVHW \WH HIHFW R WHVH WHDW HOWV RQ V HHWHY Vo[ 1P QHV VI SOQAKHIKW
FP DQG WKHD@H DQG \R IGHOM WH PRV VHIHF MH RUDQE IQSXWIRU [P SIRYQ RY DO
P IFUIRIUHHQ TXDOW 0 IFURIUHHQY Z HH F )YBYDIMG XQGHUSHDWP RW DQG K\ GIRSRQE V \ WP V Z W
\WUHH UHSTFDURQY SHUWBDW HONVS IWUKDUYHV WAL % WM J  ZHIKWJ @V VRY WIRXU
@\ V DQG SOONKHIKWFP  Z HH UHF REHG ' D Z HH DQDOV 16 XMQ) IDARIDOGHV1Q \BR Z D\
$129$ DQGP HDQFRP SDUVRQ 7XNH [Y SRAVKRF +6' DWS 5 HV )V V IRZ HG WDWY RXV
QAMHQN \WHDW HQAMI QUIEDQW® IQOHQRHG %, % WM WWH J  KHIKWF P DQG Z I TXDOV
9( DQUG&( SURGXFHG \WH KLIKHWWALL Y BHV Z KB K\ GIRSRQE F )XAYDIRQ IGF HDV 16 VZ HAGHV V
of DQG KHIKW FP  DFIRW \WHDW HQNV F R SDIHG \R SHDWP RV VF @Y BRQ +HJIKW FP

H KIEMYG D VI QUEDQMUDN HON W VMR LOMDF IRQ Z W RUDQE QAHQNV SURP R P XFK
DU JURZ W XQGHUK\ GIRSRQEV 9( GHP ROMDWG \WH VWRQIHV X1 UV BIF HE\ ' D\

P DIQOBIQQ) VJQUEDQ® KUKHUZHIKW J FRP SDUHG \R RKHU \WDW HON 2 Y DO \WH V X@
VKRZ V \WDWRU DQE EDVHG QAMHQAW RMRQY  SDWF YOO 9( DG &(  V EWEQID® HQKDGF H
VHQRY TXDOW JURZ \K SHURWP DQFH DQG V KD @H R IQGRRUJURZ QP IFIRIUHHQY 7KHV HIQAQIV
VXSSRWARW DQE QXAHQAVXSSEP HQBMRQ DV D V XABIQDE®! DQG FRP P HUF DD YIDE®! WWDWI\ 1RU

[P SURIQYJ P IFURI UHHQ TXDM 1Q FROARMIG HQY URQP HONDJI UE XOqUH

. HZRWGV 0 IFRIVHQY %l RUDQE QAHONV V IgV R TXDDW V KOQH LQGRRUIDWP 1Q)
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( YDODAQ 7KH ( 11HFW Rl & RFROXW DWUDQG EDQDQD
KRP RJHQDW RQ,Q9 MR * LRZ W Rl 7KDLY%DVIO 2 FLP XP

YIDVIAFXP
7KLYDVKIQL$ CDQID 1 DRDQ DQG 1 RRUKD)] LD %4QW6 IGHN
) DFXQVR $JR %DVHG, QMY 8 QYHWAM0 DO\ VD . HDQEQ -HD . HDQEBQ 0 DD\ VD

6 WGHMWY HP DIOI D # MVZD XP NHGX P\

7KDLEDMO 2 AP XP EDM@FXP IV D P HAFIQDOKHE YDOHG IRUIW GXUAMF  DQIR] ICDQWDQG DQWY
IQOP PDRY SIRSHWA EXWIW FRP P HFDO SIRGXAIRQ IV @ IWMG B\ WH IGHIEHQF\ R
FRQYHQIRCDOSURSDI DURQ P HIWRGY \WURXIK V HG DQGVMP F XMV 7KLY VWYG. DIP V \R HYDODWM
\WH HIHFW Rl 1Q YIMR VKRRWHI HOHIMRQ R \WDLEDMIOE\ XV@Q F RRQ\WZDWU &:  DQG EDQDQD
KRP RJHQDW DV CDUWUDCDGAMYHY 7KH  GD\V VHHGIIV R 1Q YMIR WDIVHG \WDLEDVOZ HH XV 16
DV H SDQN ZKHUE\ \WH [IAWKRRW Z HH FXWDQG UHP DIQQ) VMP VHIP HON Z HH IQRFXDWMG
RQO 6 P HAD VXSSGP HOMG Z W GLHHOAF RF DADRYY R &: DQG DQG D
FRP EIQDURQ R & ZM J/ EDQDQD KRPRIHQDW * URZ\WM SDUDP HMY IQF XEQ) \KH
VKRRWKH KWIUHVK Z HIKWQXP EHUR ®DY N ®D HP HJHQF HQXP EHUR URRW URRABIQI\K DQG
URRWIQGXPIRQ DWW ZDV BFREHG GXUQ) WH DV R WHF XM DV 7 <& DG KRXWY
SKRIRSHURG %DVHG RQ \WH UHVXOWKH H SOQNV FXGMUHG [Q WH P HAXP F RMBIQQI Z W &:
DG & VKRZVKLIKHUIQVKRRWKHIKWIUHV KZ HIKWDQG QXP EHUR ®DY N FRP SDUHG \R \WH
EDQDQD KRP RIHQDW 7 UHDW HQW FROBIQQ) EDCDQD KRP RIHQDIM SURP RWIG URRWIQGXF NRQ EXW
ERZQQ DQG \WAXH GHMIRDDIRQ ZHWH REV MY I6 DVPHAXP FRMQQ J/ EDQDD
KRP RIHQDW ,Q JHQHUDO FRFRQXAZ DIMUZ DV EHVKHUKDQ EDQDQD KRP RIHQDW DV \WH F IR RXW
Z DIMUZ DV EFWHUIRUWH H SOQ VXYY B \WH VKRRAGHYHBSP HQADQG \WH RY MDQJURZ W Z KLGH
\WH EDQDCD KRP RIHQDWM DIIHAMG WH TXDQW DQG VXUY YDOR! \WH H SDQN 7KH UAV XV R \WH
VMG VXSSRWAKH XVH R CDMWMUDCDGEWY N DV SRAMEGI CDMUDCDGEAMYHY \R [P SURY HZ KDLEDMOQ
YR SURSDI DIRQ

.HZRWGY 2FAPXP EDM@FXP 7KDL EDVMO &RFROXWZDWU ,Q YMR SURSDIDIRQ 6KRRW
P X@SODURYQ 1 DIMUDADCEMYHY
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' HYHRSP HOARI 2 W DQIE * UIRZ W %RRWMUO DGHIWRP ( JJ VKHD
<HDVWDQG . WWKHQ: DVWM RQWH * HUP LODWRQ DQG ( DUD
6 HHGOQ * IRZW RI &KR\ 6 XP  %DWILED WDSD YDU

SDUDFKLOHOVLY
. DISDIDP 6 DKIDVHHDQ DQG 1 RRWKD| WD 6 IGHN
) DFXGBV R $JUR %DVHG, QGO 8 QYHWIMO DD\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD

6WGHMY HP DIOI  E # VIVZD XP NHGX P\

7KH QXY W H IV RXADOIRUWH F RV MDA IRZ W R JUHHQ WBDI FKR V R %4DWIFD UDSD
YDU SDIDFKICHMY 0 DQ FRP PHUWADOJWRZHY XWH V QKHIF IQSXW R SURP RM Y JRURXV

VHHGI GHYHBSP HQW ZKIFK [P SRV N WWHW RQ WH VHHGIQIV DQG KDWP V WH HQY URQP HQW

EXUHO® QOMHOMIEK RUDQE ZDVM@N HHIJV K ZKIE KDW KUK 1Q DUH QRAEHQ) XU HG
HQRXJK ZKIEK DGV \R \WWH DP RXQAR WDV KIQ OQAIY 7K VXY@ IRF X/ 16 RQ GHYHBSIQ) DQ

RUDQE JURZ\K ERRAMU 2 * % XU IQ) HIJV K@ \ HDWDQG NWW KIQ Z DWM DQG HY DI W
HIHAYHQHW RQ WH J HUP LODURQ SHURUP DQFH DQG HDUW® VHHATY) YIRUR 6KR V R p 7KH V X@®
Z DV FRQGXPMG LQ D & RP SBMMD 5 DQERP I HG' HVIQ &5'  THDWUQ) IRXUWHDIF HQN QDP HO 7
YY 7 YY 7 YY DQG7 YY 2* % HDF KUHS@E BMG ILYH P HV 6 HHGV
ZHUH VRDNHG Z W 2 * %IRU  KRXWY DQG \WHQV B Q1Q D VHHGTY WD\, IRUJHP IQDURQ 7KH UHV W
VKRZ HG WDWIKH 2 * % SURGXFHG Z DV FKHP [E [ V H IRUGHTIFDM V HGIJV ZIW D S+ R

DQG DQ HBPWEDOFRQGXRAW R P6 FP 7KHRCGHZD $129%$ DQG 7XNH P/ SRWKRF WV W

UHYHD®IG WDW7 SURGXFHG WH KL KHWWAJ HUP ICDWRQ UDWM 2 Q WH RKHUKDQG IWZ DV
IRXQG W EH WH ERVWWIHDW HONRURY KDOTXDQW Z KHBHE\ W DY HKH &Z HV \R HDQ J HUIP ICDMRQ
P HRI @DV DQG WH KL KHW\6 HHATY 9URU,QGH R Z I\ URRAGHY RSP HQW

P \WDAZ DV VW QUFDQ® EHWUWDQ \WH F RARO7  DQG REHUWHDIF HON 7 KHV HIHVXOV V IRZ
\KDWKWM) DIRQ R 2 * 9% FDQ EUHDN VHHG GRUP DQF \ DQG [P SURY HIRRAW WK XUH 7 KHUHRUH WH 7

2 * % IRP XOMRQ LV D JRRG FKRFH IRUV XABICDE®I QXWHY P DQDIHP HQAMKDV EHHQ SLRY 19 \R
HQKDQFH HDU® VHHGIY YLJRU ,Q DEAMRQ MDY RKHSV Z W Z DM YDBUL, DURQ V WM LHV DQG FXW
GRZ Q RQ\WH QHHG IRUM QNHVE 1HWD) HY 1Q 1DUP 1Q

. R ZRWGV 2UDQF * IRZ\WW YRRWMU 2* % : DWM 9DBUWDMRQ &KR 6 XP  %dIDWIED 5 DSD
6 HHGIY 9 LUJRU * HUP ICDWRQ. 1OHWAY
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( HTHFW Rl 3@QW LRZ W 5 HIXOWRY 3* 5V RQ6RP DWE
( P EU RIHQHVLY Rl $ RFDVID BRQJ LGRED

$KPDG8PDU. DM DQGO XKDP PDG1 XUD] $EG. KDUP

) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

$ GFDVID GQIIBED 1V DQ DADRIYH RUDP HQEBOSOQAZ W QXP HIRXY P HAFIQDCEHQHIW + RZ HYHU
W VEBZ QDMUDCP X@STDMRQ QDWUH UHTXILHV IRUP RUH UHIDE®! DQG WDSIG SURGKF MRQ P HKRG V XK
DV 1Q YIMR UHJHQHIDIRQ YID VRP DWF HP EWRIHGHVY. ,Q \KIV VX® \WH [P SDFWR SOQAIURZ W
UHIXORY 3* 5V RQHD® P RBKRIHQE UWVSRQH R WP DQG BDI H SDQW JURZ Q 1Q W KWDQG
CDUN FRQGMIRQY Z DV [QYHWI DIMG ([ SDQN Z HUH LGRF XOWG DV ISV [ 1Q 0 XUV KIH DQG 6N RJ
06 EDVDCP HAD VXSSOP HONG Z W QUHHOANFRFHOMDIRQ/ R AEKGURSKHQR] \ DF M¥ DAG
EHJ\ OP ICRSXUQH %$3 DQG NQHWD %RZQQ) F XM RUZIGQ) W YWH VZ HE
FDOV GHYHBSP HOVDQG SUWVHQFH R HDU® V IR DIF HP EWV RIHQHV. WWIKF XUH Z HWH REV Y 16
RHU @\ 7KH UHVHDBIG WDWKH \WHDW HOW VIQUIF @@ DIIHF WeH SHF IQBIH R W YH
VZHGQ FDOV IRWP DIRQ DQG VRP DIE HP EWR GHYHBSP HOV7UDR HQN  ZKEKKDV — PJ/
R ' DG ZKEKKDV PJ/ R ' VIRZHGWHGZHMEWRZ QQ) SHF IQBUH le)
WP H SDQN ZKHBDV7UDWRHQNV ZKIEKKDV' PJ/ R ' DG PJ/ R Y3 VIRZHG
\WH KL KHWWEXUER) UHVSRQUH GHP RQAMDMG) WHUSRMY HHIHF \RQ UHGXF Q' R IGDMRQ DQG
W JHUQ) Z RXQG KHDOY UHVSRQMH UV SF MHD 0 HDQZ KIGI IRUGDI H SDONV \WDW HONV ~ DQG
VKRZ HG \WH BZ HWEWRZ QQJ DQG \WH KLIKHV XU SHIF IBUH IQ 7WDW HQN  DQG
,Q DEAMRQ IRU ERK AMP DQG ®DY M HSOQN WDWHQN DG
7UDW HQNV  UHVSHAIYHO VKRZ V \WH KLIKHV W XV DQG SRV \EGI VRP DUWF HP EW R GHY BSP HQW
SHFHQMIH 7KHVH UVXGOV VKRZ WDWHDW® GHYHBSP HQEOEHKDYIRU 1Q $ GFDVD BQIIEED 1V
WIRQI® BHIXOWG B\ DX IQ P\ \RNQQ EDDGQRH DQG HYY IRQP HQBCF RGMRQY 7KLY LQIRWP DURQ LV
FUKAIDOIRU GHMUP 1QQ) WH EHVWAHDW HOAFRP EIQDURQY 1RU VXEV AIXHQAVE TV 1QGXF MRQ DQG
VRP DWF HP EWR GHYHBSP HON $@\MQIV FRMGHIG MV WYG  SUIRY GV WH IXQEDP HQIEO
NQRZ BIGIH UHTXIWHG R RSP IH D UHSURGXFE®! P IF BSURSDIDMRQ SURFHGXWH IRU $ @FDVID
GQIBED

. H ZRWGV $E&DVD BQIGED SOQMURZ W LHIXOWRY VRP DU HP EW RIHQHV . \WVXH FXGMWH
FD@XV 1QGXRNRQ
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*IRZW ( YDOIDWRQRI 5IFH 231 DVDWD/ YDUO $5°'
6 HEHLQDV Q" UITHHQM \ GLRSRQF 1 X\WHQN6 ROMWRQV

-REDQ7DQ-ID: H. DQG 1 RRKD| WD EIQNG IGHN
) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

5 IFH IV \WH P RAWWP SRUBQAARISG! FURS Q0 DO\ VIR \ HAGHF IQQ) DUDE®I OQG DQG V IGHI IDEDMRQ

VHYHUHD FROMDIQ FRQYHQUIRCDO SURGXRIRQ DQG \WUHDMQ CDMRQDOIRRG V IH XW 7KLY V X@
HYDODWG WH JURZ\K SHURWP DQFH DQG SK\ MRBJIFDOUVSRQMH R UEFH 2UW]D VY D/ Y D
0$5' , 6 HEHUIDV XQGHUIRXUK\ GUIRSRQE QXAWHQAWWROMRQY XMQJ D F R SBMD WDQERP [] HG
GMIQ )RWU / GHS ZDWUFX®MH \BQNV HDFK FRBIQQ)  SOQN ZHWH DV \ICHG \KH
IRBZ Q) WHDW HON VABQEDE <RWKIGD VROMRQ 7 P RALHG <RWKICD P DFURQXAHQN
7 PRALHG <RKIAD t PDFIRQOMHQN 7 DQG FRQYHQIRQDOK\ GURSRQE 13.

7 3OQNKHIKWZ DV P HDVXUWHG ZHHND  Z KIBI FKEBURSK\ OF RMQONG63$'  \MBUQXP EHU IRRW
GQIW UK EIRPDW DQG QY EIRP DV VZHH UBFREHG DWW DV DWUMDQY QN 3 OOV
UHFHYIQ) \WH FRQYHQIRQDOK\ GUIRSRQF 1 3. VROMRQ 7 GHGEHRHZHN GH\RVHY I
QAMHQAR] L[EW $WKDYHVWMKH P RALHG <RV KD t P DFIRQAUHON 7 SURGKF 16 WH EHV W
RYHUD@YHI HVAYH SHURWP DQFH DFKIHVIQ) WWH KLIKHY W BHV [RUSOQAKHI KWMIBIUQXP EHU URRW
GQW VK EIRPDW QY EIRPDVV DQG FKBURSK\ @ FROMOWV IRBZHG FRMHD DQG QRW
VI QUEDQ® GUHHONRP \WH WBQEDUG < RKIGD VROMRQ 7 8 QH SHAMGD \WH <RV KD
VROMRQ 7\ IHOHG \WH BZ HWWDOHV DP RQJ V XYY Q) WHDW HQN IRUD@SDUDP WY LQEFDU)
\WDAIQFUDMQI P DRIRQMHQAFRGFHORDIRQ EH RQG WH V BIEDUE < RVKIGD IRP XOMRQ [P SDILHG
JURZ W 7KHVH IIQAQIV GHP RQMDW \KDWKH P RALIHG < RKIGD t P DF BQAUHQN 7 LV \KH
P RMEDDQFHG DQG HIHAYH IRP XOMRQ IRUP D [P V@ Y HHBWY HIRZ\W R 6HEHEDV' ~ 1Q
K\ QIRSRQEV Z KIBI GHIYHUQ) DO RV \EHQIF DUHY OV \R WH V BIQEDUG UHF §H DAVBZ HUF RW7KH
VMG SURYIGHV D FRAWWDYIQ)  HYIGHQFH EDVHG QAUHQASURRF RIRU FROARIG HOQY LRGP HQAUE H
SURGXFIRQ RIHUQI D SUDRIFDODQG UHVRXUFH HILE HQAV WM\ \R VXSSRWAO DO\ VDY UE HV 1@
WXIIEHQR JRDY WURXIK P RGHD VR FXEY BIRQ\A VMR V

. HZRWGV K\ ARSRQFY QAMHQANRGMRQ UFHJUWRZ W 6 HEHUDV F RMHIHF MH IRWP XOMRQ
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'R7 %DVHG 0 RQMRUQJ RI & KERURSK\ @8 ROMANQ 0 HRQ/ HDYHV
XVIQ) 7&6 5% 05 &REU6 HQVRUIRU3 LHFIMIRQ $ J UFX@XH

1 RWVKDNQDK $IHQA. DQG 0 RKG) DX] IH - XVRK
) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # WZDXP NHGX P\

$FFXUDW FKEURSK\ O HWIP DIRQ IV HV YAQIDOIRU DW MMQJ SDQASKRRY \ @HWF SHURWP DQF H
QAMHQAMEBARY DQG RYHD@SK\ VIRBJ IFDOKHDIK. $ GKRXIK V $F WRSKRRP HE DQDOV V. SURY GHV
KUK DFFXWDR  DBHTXIUHY GAVIKRIYH VDP S DQG GERDRY  SURF KEXUHV \KDWIP ANV XTELON
IRU DSIG IIHG DWHWP HQN 7R VXSSRWSUHF IRQ DIUEXGMUH WY WG DIP HG \R P DS WH
VAHQME OQGFDSH R ,R7 EDVHG FKEURSK\ OP RQWRUQ)  F MEWDW WH 7&6 5* 9% F /XU
VHQURUDIDIQMB 3$' P HMU DQG VSHF WRSKRRP HWE P HDV XHP HON  DQG P RQWRU F KBURSK\ @
FROMOAR HWHUZ W HOYILRQP HQIICSDUDP HMY VRICP RMMUH P HAD \WP SHIDWUH DQG DP EHQW
WP SHDMWH 1Q BDOVPH 6SHPURSKRRP HWE F KBURSK\ @ F RIMON ZDV TXDQMEHG XMQ)
DEVRUEDCFHEDVHG FDBXOMRQY ZKIBI 63$'  YDIHV DQG 5* % P HOVXUHP HQN Z HWH FROF MG
IURP & XFXP IV P HR ®DYHV DW RXQJ P DIMUH DQG RG SK\ VREBJIIF DV WHY Y4EGRP HE DQDOV\.
SHURWP HG XMQJ 92 6 YIHZ HU UHYHDBIG V[L P DIRU UV IBUF KFGV MY/ FRY HIQ) ,R7 EDVHG V FDW
DIUEXGMUH FKEURSK\ @K\ VIRRJ\  Z DWUTXDOV P RQARUQ) FREXWE 19V R\MFKCREJI LHV DWUE DO
QM@ HQFH DSSTFOMRYY DQG SUFVRQ V IVQ P HKRGY / IQHDU WHIUHWRQ DQDOMY ZDV
HPSRHG \R FDIEEDDM \WH 7&6 5* 0 VIAVRU 7KH WHOMRQKIS EHEHHQ 63$' Y
DOHV DQG \RIBOFKBURSK\ @FROMAWKRZ HG D V WRQ) QHIDWY HIDHDUF RIMOMRQ \ ¢ [

5e FRQIWWP Q) \WH UHIDELOV R 63$' P HDV ¥HP HQW DV D UHHWHQRH ) RU5
* OEDVHG FDEEDIRQ WH * QRP 1IQGH GHP ROMDWG \WH V WRQIHV VBRMY HUHDMRQY kS Z WK
VSHARRSKRIRP HUE FKBURSK\ @ \ [t 5e & DIEDMRQ EHEZHHQ * QRP
DQG 63$' YDOHV VKRZHG D P RGHDM QHIDWY HFRUHDMRQ \  t [ 5e

IXWKHUVXSSRMD) \WH SRMQIDCR! 5* %V IBMQ) 2 YHD@ \KH IIQAQIV GHP RQV WBM \WDW
* CQRP IV D VXMPE®I 5 * %eSHUYHG SDUDP HIMUIRUF KRURSK\ GHVIP DURQ  DQG \KDWOQRMI U 5 * %
VHORY ZIW 63$' DQG,R7 SOWRP V RIHY D SURP IV Q) QRQEHV WF MH DSSURDF KIRUUHDO#P H
SOQNKHDIK P RQWRUQ] 1Q SUHAMRQ DI UEXEMUH

. HZRWGV &KEUWRSK\ @O AP DWRQ 63%" PHMU 5* % VIVRU &XFXPLY PHR 3UHFVRQ
DI UEXOUH
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( YDOXDARQRI / RZ & RW\E HQVRWY IRU,R7 %DVHG ( GFWEDO
&ROGXFWYIW ( & DQG6RE®I6RIGY %[ 0 RQWRUQI 1O
7WRSIEFDO* UHHQKRXVH 0 HRQ & XOWDWRQ

0 XKDP P DGO XWKW 0 RKDP DG 6 KDWDIL DQG0 RKG) DX] IH - XVRK

) DPXOV R $JWR %DVHG ,QGXMN 8 QYHWAWO DO\ VID . HDQIQ -HDQ . HDQEQ 0 DD\ MD
BWGHMV HPDIOI D # WZDXPNHGX P\

7KH HBPMEDOFRQGXAIYW ( & DQG %I YDOH DU F MFDOSDIDP HMY 1Q F BS F )XY BRQ
SDWFXO® |RUIKMAURSY IQMQGHG IRUFRP P HIFADCP DUHW ( & IV F IR P RQD XVHG \R GHMP ICH
\WH FROFHQADIRQ R QXMHQV RUTHWD HY V 8STHG R SOQNV Z KIB! %[ UHSUHV I9W WH VXJ DU
FROMQAIQ | XIW RUBDYHV 7KLY WG, Z DV F RGXPMG \R DQDOVH ,R7 EDVHG V XDUP HDV P HOW
UM-DURK  FDIEWDM VXMDEG! (& DQG V XDU V IRY DQG PRQWRU NH  SDUDP HMY GXUQ)
FROAR®IG P HBQ FXGYDURYQ ( DFK VHQURUZ DV \WV M& XV Q) BIQEDLS ( & DQG % V RMRQY DQG
\WH UHVXQOV Z HH FRP SDUHG ZIW D GJMIO( & P HWMU DQG GLJMIOUH DRRP HMU 6 F HHQQ) ZDV
HP SR HG IRU EEEGRP HUE ILRP \WH 6F BXV CDWEDV HXVQ O IFRV RV([F 1© $O© \WRV H
IGHQMEDIRQ R GRP LQDQAHVHDURK \WHP HV 1Q GHQUIDCDXWRY DQG MRXUDY F R@ EH HQDE®IG E\
\WHVH YIVXDOCHEZRW VDPH JRHV IRUWH SDWADV R F RDERIDIRQ DQG VIWF XV R \WH
NQRZ BIGTH Z MQ WH VHBRMG UMVHDUF KIIHG 7KH 1IQEQIV UHYHDBIG \WDWWH 8 QUNG 6 VWM R
$P HUED LV D SURP ICHQAFRXQN FRQGXAIQY UMVHDUFK RQ %[ P HDV XHP HQAIQ DI UE YXIMUH XVIQJ
WH ,QMOHWR 7KIQIV 7KH . WNDD: DAY + \MANQEAEDMG WDWIKH ( & V IV RISHURWP HG EHV W
IRUP HDVXUQ) ERW HBPWEDOFRQGXF MIW ( & DQG %4l UHOMY HR \WH UHV L HDQG F [SDFMY H
VHORY S 7KHVH UVXOV GHP RQV WBAM \KDAMBZ F RWVHQURLY F I HIHALY K SURYICH
HWHQIDOEDW | RUFURS FXGYDMRQ DQG P RGHD DI UEXG@MUDCSLDF NV

. HZRWGY (GPE &RQGKFIYIW (& %I YDOH 9ECGRP HUE DQDOMY 6HQV IR & DIEUVRY
. WV\DQ D@ + 7HW
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( OKDQFLQJ 9%X@ 6] H' HYHRSP HOWDQG * URZ W 3 HURWP DQFHRI
2 QRQ $@XP FHSD/ YID) RIDUDQG 0 HGID $ SSCFDARQ RI
. DVKHG5IFH: DWURQ &RFR 3 HDWEDVHG %HQFK ) HUA DARQ

6\ WMP
0 XKDP P DG+ DIl ) D] @- XKDIP L DQGO RKG) DX] IH - XVRK
) DFXGV R $JUR %DVHG, QAN 8 QYHWAMO DO\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD

6 WGHMY HP DIOI  E # MVZD XP NHGX P\

2QRQ $@XP FHSD/  UHTXWHV SUHFVH QXAHQAP DQDIHP HQMRU RSWP DOEX@ GHYHBSP HQW
SDWFXO® 1Q VRW A MMP V& RFRSHDWEDV I EHQF KIHW DURQ IV JDIQQ) SRSXOUW [RU W
HIEEHONVQABHQNGHIYHY  +RZHYHU WH XVH R ZDV IKG UEHZDWU : 5: DV DQ RUDQE
VXSSBP HOV IV QRW ZHD WYEHG : 5: FRQEIQV HV VRIDO QAWHQN DQG EHCHIEDRO
P IFIRRUDQVP V P DNQJ IMD SRMQIDOBZ F RWEIRIHW) HUIRUEXE F BSV 7KLY WG DIP HG \R
HYDODWM \WH HIHFW R QUIHHQOA 5:  FROFHQMDIRQY DQG DSSTF MRQ P HWRGY RQ RARQ EXE
VI H DQG RQ JURZ W SHURWP DQFH DQG \ IHG 7KH H SHUP HOQAIR®Z HG D 5 DQGRP [] HG & RP SB\M
%BAN' HMJQ 5&%  Z 1 VHYHQ WHDW HQN DQG \WUHH UHSTF DIRQV : 5:  Z DV DSSTHG DW
DQG FROFHOADMRQY \WURXIK P HAD IRIDU RUFRP EIQHG P HWRGY Z KIBH WH F RMWROUHE YHG
DQEDG $ DQG % QAMHQAVROMRQY DQG REHUWHDR HQN  * URZ\K SDUDP HMY LQF XIHQ) SOQW
KHIKW®DI Z IGK DQG QXP EHUR GDY N Z HH UFREHG Z HHND  DQG\ IHG SDUDP HMY IQFOQQ)
EX@ GDP HMU EX@ Z HIKWDQG EIRP DW Z HIH UHFRUEHG DWKDLYHY W DIl Z HUIH DQDOV 16 XV Q)
$CDOVIVR 9DUDQFH $129$ EDVHGRQWH5&% P RGHO2 YHD@P RV \BDUDP HMY V IRZ HG QR

W QUEDQAGELHHGAHY DP R WHDW HQV IQFGAQI SOQAKHIKWS QXP EHUR ®DYHV S
EX@ GDP HMU S IUMVK ZHIKW'S DQG QY ZHJIKWS Q
FROMDW®D! Z IGK H KIEMG D VW QUEDQAGLIHHQAH DP RQJ WHDW HON S IQQE B

\WDW 5: DSSTFDMRQP D\ KDYH D ®FD@ HG HIHF \RQ ®D H SDOVRQ 7KH DEVHQF HR VIQUIFDQW
UHVSRQUHV IRURKHUSDUDP HMY P D\ EH DIMIEX\MG \R HQY IRQP HQEOYDUDELDW XQHY 1) QAMHQW
XSWWNH [Q \WH FRFR SHDWP HAD DQG IQFROMMGAY 1Q : 5:  QXAHQAF RF IDAMRQ ZKIE K
\RIHWHUP D\ KDYH P IQP [} HG \WDW HOAHIHFW 7 KHV HIQAQIV VXIIHWKDAZ KI®! © 5: KDV
SRMQIDOR [QOHQFH VSHALIE P RSKREJIE MADIW W P SDF \RQ RY D@JURZ \W DQG \ IHG XQGEHU
\WH FXUHQAH SHUP HQBOFRQAMRYY IV @ MG KUIKOQKWY WH QHHG 1RUIXUKMHU RSP [} DURQ R
DSSTFDVRQ P HKRGY DQG QAMHQNABIQEDUE] DIRQ IRUV BV \RQRQ F XGYDIRQ

.HZRWGY 2QRQ $@P FHSD/ : DWHGSIFH : DMU : 5:  &RF BHDAEDV 16 %HIK
) HW DIRQ %X@ * URZ \W DQG <IHG ) RIDUDQG 0 HAD $ SSTFDVRQ

\]
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&RP SDUVRQ $ QWP LFURELDCH FWYIW RI $ TXHRXV 0 HW(DQRO DQG
( WDQRQ( [ WDFW RI %6DFN) XQIXV $ XUFX@UD DXUFX@D
$ J DLOW\6 HBF\WMG “DRWUD

1 XU$ P DD 5 DIKDQD A4QM DIG DQG3WR 0 DA D' U/ HH6HRQ) : HL
) DPXOV R $JWR %DVHG , QXN 8 QYHWAWO DO\ ID . HDQIQ -HDQ . HDQEQ 0 DD\ MD
6WGHMVHPDIOI E  # WZDXP NHGX P\

$ QUEIRIF UMMBQRH LV D VHURXY DQG JURZ IQJ SUIREGP  SDWEXOUD [Q 11V KIDWP IQ) DTXDF XIMUH
Z KHUH WH RYHUHIDQFH RQ Vi QNHE DQIEIRIFE VKDV ®IG R \KH HP HIHQFH R UHV ARQAY WBIQV \KDW
\KUHDWIQ ERW DQP DCKHDEK DQG IRRG VDIHW 7KLV V XB. IRF XHV RQ \WH DQIP [FURELDOSRMQIDCR)
\WH %DFN ) XQIXV $XUEXOUD DXUEXD D P DA IXQI XV NQRZ Q IRUIW QAUAMRCDODQG P HAFICDO
SURSHWH DI DIQAME R FEQRFD® W QLE KAEDF MADCP RGHY \WH * (DP QHIDWH ( V FHUE KD F R
DQG WH * WDP SRMYH 6\ISK\ @FRFFXV DXUHXV %3 IQVHMMDWY CQDWUDO DEMIDWY N KLV
UHVHDURK DIP V \R IGHQMA VX\ARIGDE®! VROMRQY IRUGY IBVH P DQDI HP HOAQ IVK IDWP 1Q) \KHUHE)
BHGXAQ) WH HQYILRQP HQEO DQG  EIRBJIEDO MY DW RIDMG ZIW F RYHQIRQDO FKHP IE [
WHDW HQW 7 KH H SHUP HQBOIDP HZ RIN IQYRY 6 D F R SDUDY HDQDOVV.R $ XUEXOUD DXUEXD
H WDFW SUHSDUHG XMIQJ \WUHH VROHQNV R YDU IQ) SRDUMHY DTXHRXY P HWDQRO DQG HWDQRO
7KH DQIP IFGREIDOHIIEDA R \WHVH H WDRW ZDV HYDODMG XVQ WH VEQEDG $JDU: HOD
' LIXVIRQ 7R HABEQK D FRP SDUDIYH EHQFKP DUN IRUSRMQR.  3HQE@D * DQG 1 RY RIRAQ Z HA
XWD HG DV SRVMYH DQIEIRIF FROARY ) RBZIQ) D \A VM DIF H WDPURQ SURFHV V \WH 1XQIDO
H WDFW Z HIH DSSTHG \R ICRFXOWG SOMNV DQG IQF EDMG DWW & IRU KRXWY 7KH SUP DU
REMANH ZDV \R TXDQM \WH JRGHV R IQKIEMRQ SURGKF I B\ HDFK V Y IQAEDVHG H WDF W
WHUHE. GHWWP IQQ) \WH RSWP DOH WDF MRQ P HKRG DQG WH V SFILE V X FSWELOV R * WDP
QHIDWH YHWXV * UDP SRVMYH EDRMUD \R WH IXQIDOP HBEROMY 7KLY UHV BUK SURY @V D
| RXQEDMRQDCDWHWP HQAR! Z KHIHUS XUEX@UD DXUEX® FDQ EH IQMJ UDMG LOR DTXDFXGMUH DV D
VDIHU CDMUDCDQUP IEURELDOUHVRXUFH

. H ZRWGV $XUEXOUD DXUFX® DQIP IFUREIDCDRPYIW ( VRKHUEKID & RD 6 \BISK\ GFRFFXV $ XUHXY
$JDU: HO WIXVRQ

<!
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&RP SDUVRQ $ QWP LEURELDCS PWYIW RI $ TXHRXV 0 HDQRODQG
( WDQRQ( [ WDFWRI . DI/ IP H &KXV K\ WA ' & / HDI DI DIQW

6 HOFWG YdDR\WMUD
6\ XNUCD $\ HVKD ) DNKIXAD] L DQG/ HHEHRQD : HL
) DFX@VR $JUR %DVHG, QAN 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD

6 WGHMY HP DIOI D # VIVZD XP NHGX P\

7KV WYG.  LOYHM DMG \WH DQIEDRMUIDODF MW R N DU H &IMKV KV ' & ®D H WDFW
SUHSDUHG XMIQJ \WUHH GLIHHQAVRIHQV Z KIE KDUH DTXHRXV P HWDQRO DQG HWDCRODI DIQV WIR
FRP P RQ SDWRJHQF EDRPMID ( VFKHUEKID FRD ( FRQ DQG 6 \BISK\ GFRFFXV DXUHXV 6 DXUHXV
7KH UMHDUK Z DV FDUHG RAWR H SBUH \WH QDMUDODQIP IE RELDODAMEDIYHVY [Q UHDF IRQ \R
IQFUDMQ) DQIEIRW UMMBQFH 7KH H WDFW Z HH SUHSDUHG WURXIK P DFHUDIRQ DQG \MV MG
XVIQJ \WH DI DUZ HOGLIXVIRQ P HWRG DV D FRP SDUVRQ Z MY \ER V DYGDUE DQIFEIRWF \/ 3 HQJFLQ) *
DQG ( W\WWURP \ FIQ %DRMUDOFX@MUHV Z HUH VZ DEEHG ROR QXUHQADI DUSOWY Z HY Z HH ILGIG

Z I\ H WDPADQG VROHQAFRQARO DQG ICKIEMRQ ] RGHV Z HUIH DV VW I6 DIMU LQF EDURQ |IRU
KRXWY 7 KH UHVX@WKRZ HG \WDWORGH R \WH NDHIUE@P H H WDFW SURGKF 16 ICKIEIMRQ | RQHV DIDIQV W

( FRODDQG6 DXUHXV LQEAFDU QR GHWF DEG! DQIEDRWUDCDF MO XQGHUWKH WV MG F RGUMRQY
3HQA@D * VKRZ HG QR IQKIEMRQ 1Q ERW VSHAHY Z KB ( W WURP \ AQ SURGXF I FBDUICKIEMRQ
JROHVIQ6 DXUXV EXWQRAQ ( FRD 2 YHDO® WH [IQAQIV V XIHMWIKDAKH F ¥GH ®DI H WDF W
XVHG [Q\KY VMG, Z HUH CRAH IHAYH DQUEDF MADCDU HQN DQG \WDWRDIHIU@P H GDY M P Dv UHTXILA

DEMCDWH H WDRIRQ P HKRGY KUKHU F RF IDADMRQ RU IXUWKHU SXULEE BIRQ \R GHP RQV UMM
DRAYIW 7KHVH UVXOV KUK KWWWDAXMQ) \WH FRUHF WRY W DQG H WDF MRQ P HWRGY IV

IP SRUBQAZ KHQ MY SOQAEDVHG DQIP LFUREIDY

. HZRWGV . DIUPH &MKVK WY * & ( VFKHUEKID FRQ 6 WUSK\ GFRFFXV DXUHXV 3 HQEIGD*
(WWURP \ FIQ
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&RP SDUVRQRI $ QWP LFURELDCS FWYIW RI $ TXRXV 0 HWDOQRCDQG
( WDQRQ [ WDFW Rl 7RUFK * lQIHU ( WIQUHWD HDMRU ' F/ HDI
$ J DLQW\G HBF\WMG %DFWIUD
7TMDDS$ 3 7KDIWDNAQ DQG3W 0 DA D' U HH6HRQ : H

) DRXAVR $JWR YDVHG, QXMWY 8 QYHWMWO DO\ MD . HDQEQ -HD . HDQEQ 0 DD\ MD
6 WMGHMY HP DIOI  E # MWZDXP NHGX P\

7KH IQFUDVIQ) J BEDOFRGFHUD RYHUDQUEIRIF UAVMBIQASDWRI HQV UHTXIUHY \WWH XU HQAWF HHQQ)
R QDWWDCUHVRXUFHV IRUQRYHCDQUIP IFURELDCDI HQW HVSHF DO 1Q IIHGY @ HDQP DCKXVEDQAY DQG
DTXDFX@MWH ZKHWH SDIKRIHQY VXK DV ( VRKHUEKID FRQ DQG 6\WISK\ GFRFFXV DXUHXV DUH
SUHYDBIQA7 KIV VMG, DIP HG \R IQYHV MDWM DQG F IR SDUH WHDQIP L RELDCDF W R SOQAH \WDF W
R 7RUK * I[QIHU ( VI HD HOMRU GDI SUHSDUHG XMQ) \WUHH GLIHHONRY 19 Z KIEK DUH DTXRXV
P HWDQRO DQG HWDQRO 7 KH HILEDR. R \WHV HH WDFW Z DV HY XDWG DIDIQV WWH V IBF MG * IDP
QIDWH ( FRQ DQG * WDP SRMYH 6 DXUHXV EDRMIDOWDIQV XMIQ) \WH BQEDG QV F
QLXVRQ P HKRG RQ 0 XH®IU+ IQRQ DIDU Z W 3HQE@D * DQG ( W \KURP \ AQ HIHF WDV SRMYH
DQIEIRWE FROARY 7KH GDYHV Z HIH V XF RMVY 1® H WDF MG Z MY \KH VRY I9W DQG \MV ME RQ \WH
DIDUSOWY 7KH NA 11QAQIV UHYHDBIG WDWQRQH R WH \WUHH V RFHQAEDV 16 H WDF W DTXRXV
P HWDQRO RUHKDCRO H KIEMWMG DQ. REVHLY [BGI DQIP LE REIDODRIY W DI DIQV \WMWHU(  FRQRUG
DXUHXV DV IQAFDWG E\ D FRQIMMQ® CHI DUWH LOKIEMRQ ] RCH DF BV \D@UHDW HQN' & RQYHWHOD
\WH SRVMYH FROARY' 3 HQA@D* DQG ( W\KURP \ FQV XFHV YX@® SURGXF 16D Z IGH SRV\IYH
IQKIEMRQ ] RCH DIDIQMB  DXUHXV EXWZ HUH IQHTHF MH DIDIQAW  FRQ QHIDWH ] RQH 7KHHRMH
\WH ZIGAMWDQG P RV QUIEDQWEDF MADOVXSSUHV \RD ZDV V IO DMEEXMG W \WWH FROURO
DQIELIRIF DIDIQAMKH * IDP SRAMYH WWDIQ 7KLY UV IBUF KF RF XEHV \WDWKH F XCH (@) HID
HOMRU ®DI H WDPW  XQGHU WH FXWHQWH SHUP HOBOFRQAMRQY GR QRWSRV VAHVV IQUEDQW
DQUP IFURELDOSRMQIDODI DIQAKH WV MG EDF MAD ) XWYUH UAVHDURK VKRX@ IRF X/ RQ RSP [] 1
WH H WDRIRQ P HWRG IQFHDMQ] H WDPWF RFHQOADIRQ RU ILDAMRCDIY \WH F XGH H WDRWAR
IVROWM DQG HYDODWM \WH HILEDR. R SXUHUF R SRXQGV

. H ZRWGV $QWP IFUREIDO ( VIR HID HOMRU 6 ROHQWV ( VRKHUEKID FRQ 6 \IISK\ GBFRFFXV DHXV
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7KH ( 11HPARI ) HHGLQJ 0 LFURDQ DH 3 RZ GHU 6 SLLXAQQD SMWQVLY
RQ* URZ W 3 HURUWP DQFH DQG &DUFDW < IHT RI - DSDOHVH 4 XDIOY
&RUMUQL NISRQED
. KRR7HQ) +DR DQG. KDILA DK EIQMO DW
) DFXQVR $JWR %DVHG , QXY 8 QYHWIWO DO\ VD . HDQEQ -HD . HDQEQ 0 DD\ D
6 \WGHMY HP DIOI D # MIVZDXP NHGX P\

6 SIXED SRZ GHU WHSUAVHON D SRIMQIDO DEMEDIY HSURMOQ VRXUFH IRU SRXGN GHW \ HWIW
DSSEDMRQ 1Q TXDIOSURGXAIRY UHP DIQV @ \MG DWAKH FRP P HIADOV F@ 7KV WG DPV \R

LQYHWI DWW WH RSWP DOICFGMERQ GIYHOR! VSILXAD SRZGHUIQ THHGY W DF KHY HRSWP DOJURZ \W
SHURUWP DQFH DQG FDUFDW\ IHG 1Q TXDY' 7 KH IHHAQ) WIDCY DV F RIGXFWMG IRU R Z HH\V XV Q@
IRXUZHN RG - DSDHVH TXDIY WDQERP © DWAJCHG W IRXU WHDW HONVJWRXSV D F RMROAHW

FRODIQQ) 6 SIXED DQG WUHH 6 SIXED V BSBP HQMG GHW F REBIQQ] 7 7
DQG 7 ( DK WHDW HQAFRQUY ME R \WUHH UHSTFDIRQY Z WK IIYH TXDIO' SHUFDUH Q@ SHU

WHDWY HQW UDIVHG XQGHU FROMR®IG HQY IRQP HQOFRQAMRYY $@JURXSV ZHUH 1HG IRWP XOWG

QHW Z W DG GEVP  DFFHW \R 1HHG DQG Z DIMU 5 HVXAV V IRZ HG \KDVWKH DQG  6SIXED
JIRXSV 7 DQG7 H KIEMGVIQUE D@ P SRY G IHHGIQENH $' © * ) &5 @ HZHIKWDQG
HEE®! \ IHG FRP SDUMG\R WH  DQG JIRXSV FRMMRODQG 7 S 1R VIQUEDQW

QALHHQHY ZHH REVHYHG |Q RYHDOFDUFDV W IHG DP RQJ WHDW HQWV  %/HE HHQ WH \BIR EHV W
SHURWP IQ) JIRXSV 7 SIRGXFHG VXSHUIRURX\WWRP HV DFUIRW DQSHURWP DQF HSDUDP HWY H FHSW
HAE®I\ IHG VXFK DV) &5 Z DQGS$' : * z FRP SDUHG \R WH FRQAROY DXHV R

z DG z JAD WV SRW B 7KHY HSUHIP IQDY 11IQAQIV V I HWMKDW
VSIX@D IFGMRQ PD\ HQKDQAH JWRZ\WW SHURWP DQFH 1Q TXDIY GXUQ) \WH JURZ HU SKDWH
VXSSRUY W SRMQNDODV D VMBICDE®! SUIRMQ V $SEP HQNV + RZHY W GQIHUWP \WDY DQG
HFRCRP IF DQDOVHY DUH Z DUDQMG \R YDTGEDW FRP P HIADOY DEIOW

. H ZRWGV 6SIXED 6SIXED SOMMY - DSDQHVH 4 XDIO &RWMQ[ MSRQED  1HHAQ) \WDO
JURZ \K SHURWP DFH FDUDW\ IHG
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' HYHRSP HOWDQG 1 XWIMRQDY YDOXDWRQ Rl %DQDQD / HDI YDVHG
3 HIBW DV $ OMUODWYH 5 RXJKDIHIRU' DP DVFXV * RDW

1XULMD$QXDU DQG. KDILA DK O DW

) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7KV \VAXG. P 1\ DWIG \WH [LQDQAIDCEXWEHQ R H SHQV'Y. HFRP P HIADAHHGY DQG WH XQGHUXA\I) DIRQ
R EDCDQD B\ SURGXFW B\ HYDOOWY [RP XOWMG EDCDQD GDI EDV 6 SHBW IRU' DP DV F\XJRDW
7KH SUP DY REMAPYH Z DV \R GHMUP IQH IL \WWHV HRUP XOWMG SHBW FRXG V Y HDV D YIDE®! F R W
HIHAYH DEMEDIYH IHHG 7KH UMHDUF KHP SB\ HG D FRP SBMWIO IDQGRPIIHG GHVIQ Q@ R
FRP SDUH R WSHV Rl GHBY WHDW HQW Rl IRUDIH EDVHG DQG SHBMWIG WHDWW HON ) UV KEDQDQD
GDYHV IQFOGHG UK 1 DSIHUJWDW &RQARO 1UHV KEDQDQD GDY N 7 DQG HOUBIG EDQDQD
®DYHV 7 ZKIBI SHBMIG \WHDW HQW LQF XIBHG FRP P HIADCSH®W &3 UV KEDQDCD ®DI SHBW
7 3 DQG HOBG EDCDQD D SHBW 7 3 7KH IRPXOWG SHOW 7 DQG 7 3 ZHH
HQUEKHG Z MW FRY DQG SD®  NHWHOFDN HDWDQ UDIR 3UR [P DW &RP SRVIIRQ $QDOMY
UHYHDBIG LI QUEDQAGLIHHGRHY DRIRW WHDW HQNV' & RP P HIIDOSH®W P DIQEICHG D KLIK QY
P DWHUFRQAMQ/R Z KHUHDV EDCDQD EDV 16 WHDW HQW IDQIHG V IQUIF [ GZ HU t
$ FUMFDOIIQAQ) ZDV \WDWXQSURFHV VGIEDQDQD GDY N 7 DQG 7 3 F RNIGQHG
LODGHTXDW FUXGH SURMOQ GIYHY t IDBY ZHOEHBZ WH  t UHTXWHP HQMRU
' DPDVEXV JRDW +RZHYHU WH VSHALIE IRWP XOMRQ SURF MV VXF IV \KI® IQF HDV 16 SIRMQ
BYHY [Q7 DQG7 3 $PRQ WHWH 7 3 H KIELWMG \WH P RV VDY RDE®! QXAUHQW
SWRIBI IFEAQ) DQ HIP DWMG 0 HERD DEGI ( GHUJ\ R NF@IJ(FRRPIE@ ZKI® BV K
EDQDQD GDYHV Z HIH WH P RAMFRWMHIEHOASHUN®IWP R ZHJKWIDIQ 7 DQG 7 3 SIRVIGHG
VXSHURUQAWHQAGHQVW DWD P RGHIDM FRV WKH V Y8 FRQFOGHY \WDWEDCDQD GDI EDV 16 SHBW
DUH D YIDE®! HFRQRP LE URXJ KDJ H DEMIDWH Z KHQ IQF RERUDIMG IQR \RUCP [ HG IDIRQY DAD
IQFOMRQ DM + RZ HYHU \R IX@® P HHWQXWAMRCDOUHTXIUHP HOW \KH. P XV \BH VXSSOP HONG
Z M SIRMQ FROFHORDWY ) XUKHULQ YIYR 1HHAQ) WD® DUH U R P HQGHG \R DV VAW SUDRIF [
QI HAELDV DQG J URZ W SHURUP DQFH XQGHUIHG F RGURQY

. A ZRWGV %DOQDQD GDYHV SHBW ' DP DVEXV IJRDW SWR 1P D DCDOVV. F RVWHITHARY H
IHHACQ) DIUEXGMUWDCAE SURGXFW
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(THPARI ' LHMILY 6 SLLXA@OD 3 RZ GHU, OFOXVIRQ RQ YRRG
3DWDP HMY 0 HDWE XDAOW  DQG + MRERI LFDOS: KDUDFWUMAEY 1O
- DSDOQHVH 4 XDIO & R NISRQLED
[ HH<RQJ ; 1Q DQG. KDIUA DK 0 DW

) DFXWVR $JWR %OVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

6SIXED $WNRSILD SDIMOWY D SURMQ UFK P IE BDODH FROEIQQ] F XGH SIRMOQ
HWHQIDODP ICR DAIGY DQG EIRDAIYH FRP SRXQGY KDV V IRZ Q SURP IV HDV DQ DAMEDWH 1HHG
LQJ UHAHQNIQ SRXAN QXMMRQ + RZ HY I W DSSEE BRQ LQ TXDIOSURGKF IRQ UHP DIQV @ WG Z W
RSWP DOIQFOMRQ GYHY \ HWR EH HV DEQY KIG 7KHHRMH WY VX® DIP HG \R GHWWP I0H \WH
RSWP DOIQFOMRQ GYHOR VSUXED SRZGHU IQ TXDIOGHW DQG IW HIHF WRQ KHP DR®JIE D
SDUDP WY P HDWAKHP IFDOFRP SRVMRQ  SK\ VIE IRKHP IFDOSURSHWH  DQG LOMV IDCOP RIBKRBI\
IQ - DSDQHVH TXDIO $ \WWR ZHHN IHHAQ) \WDOZDV F RGXFME XMQJ  IRXUZHHNRG TXDIY
WDQERP ©® DWAICHG R IRXUGHBY \WHDW HON D FROAROGEWF RBIQQ)  VSIXED SRZ GHUDQG
\WUHH H SHUP HQEOGHW FRQEIQQ) DG \VSUXED SRZGHU HHBG\RDV7 7

DQG7 UAVSHAYHO ( DFK \WHDW HOAFRQUMMG R \WUHH UHSTFDWMY Z WK ILY HTXDIY SHUF DH DQG

WH EILGY ZHH WHDUIHG XQGHU FROQAR®IG HOYILRQP HQBO FRQAMRQY  7KH WHVXWV V RZHG QR
W QUEDQAGILIHIHGAHY DP RQJ \WHDW HQAJ URXSV 1Q P HDWFKHP IF IDFRP SRVIIRQ I[FAQ) F XGH
SIRMQ FUXGH IDWDWK DQG P RMMUH F RWQA/ INHZ IVH QR VI QLIFDQAGLIHIHGF W Z HH REV 1Y 16
1Q P HDWSK\ MIFRFKHP IFDOSURSHMIV CDP HO S+ Z DIMUKRTIQ) FDSDAW KDUBCHV V'V 8IQI ICHW
JIXP P ICHW DQG FKHZ ICHW +FPDR(B?J[FDOID®WLH—MD(BGWQMFDQ/HIFU—Q:IVIQLH-GE®?G
FHOFRXQN FRQARO Z W7 Z [ A’/ 3 DQG P RQRF \MW
SHFHQMIHY 7 z YV FRQARO z 3 ZKIB®I RKHU SDUDP MY/
KHP RIGEIQ KHP DWFUW Z KW EGRG FHIY KHWMURSKIY OP SKRAWV V IRZHG QR VIQIFDQN
YDUDIRQ + MREBJ\ DQDOMY UHYHDBIG VIQIIF QWALHHEF N 1Q GXKRGHXP YOV ZIGK 7

z P YV FRQURO Z P MMQP Y@V ZIGK 7 z "P YV
FRQARO Z P DQGHSWHIDOKIEN @W 7 Z P W FRWRO Z P
2 YHDO@ \WH IQFOMRQ R VSILXAD SRZ GHUIQ TXDIOGHW GG QRADGY WY @ DIIHF VEGRG SURIGI
P HDWKHP [FDGFRP SRVMRQ RUSK\ VIFRF KP IF BURSHMIAV 7 KHVH 11IQAQIV IQAFDWM WDVW/ 8XAD
SRZ GHUFDQ EH VDIHD IQFRSRIDWMG QR TXDIOHHGY DQG IV FRP SDUDE®I 1Q TXDOWV R FRQYHQIRQDO
FRP P HIFIDOAHW

. H ZRUWSV 6SIXED SRZGHU 6 SIXED SOWQY - DSDOHVH TXDIY &RWMW[ MISRQUED P HDW
TXDOV EGRG SURIGI KMREI\
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$ SSCEDWRQRI ( QYLLRQP HOWOH 1$ 7HFKQR®JI\ IRU. DMQJ
* RXUWDP L +HRWRP DWP P LOFNIL ' HWPWRQ DV DQDX 7RN

8 EDQ . HDQWQ 0 DM\ VID
0 DWA DO DIVDUDK < D] IG DQG + DVQWD & KH + DUXQ
) DFXGV R $JUR ¥DVHG QXY 8 QYHWAMO DO\ VD . HDQBQ -HD . HDQEQ 0 DD\ VD
6WGHOW/ HP DOl E  # WZDHGX XP NP\

( QMURGP HOBO 1$ WRKQTXHV DUH FRV WIHF MH QRQ IQYDV'Y. HP HIWRGY \R IGHQM DQG QY FRM
\WH YDURXV VSHAHV 1Q D YDUHW R Z DIMUHE RV MP V7 IDAMRCDCP HIWRGY IRUP RQWRUQ) . W @
* RXUDP L +HBMRP D 7HP P IGANL 1Q' DQDX 7RN S EDQ . HDQEQ 0 DD\ VD DUH GERXUIQMQY YH
DQG VHDVRCDORKDQ) HV \WDWFRX@ SURGXF HXQUAIDE®! GDW 7KLY VMG DIP V \R \BU HWKH \ SF ILE
&\\RFKURP H 2 [ IGDVH , 3UP HUIRU. IV YQJ * RXWDP L 7KH Z DMUVDP SBV KDY HEHHQ \BN B IURP
' DQDX 7RN 8 EDQ DWKUHH GFDIRQY WDWF RV \RI [QBMZ DWU HGJHV R WH ON HDQG QHDUKH
GO FDIHV 110H VDP SBV  @WAJ SHUHDF KZ DiMUERWB! IQF XEQ) \WH V XIDF H P IG3BI DQG
ERWP  7KH VDP SBI ZHH ILGMHG B\ WURXIK AP &HO@H $F MM ) LGMUP HP ELDQHV DQG
JHQRPIE' 1$ ZDV HWDPMG XMQJ 4 IDUHQ' 1 HDW NWR@BZHG B\ TXDOV FROMROXVIQ
DIDURVH J HOHBIPWRSKRUAMY DQG ( SRFK V S WRSKRRP HWMUYR7HN \R F KF N 1$ TXDOW DQG
TXDQMW/ $RXWQQH VDP SBV \WDWVXF FW/ X® SDV VG TXDDW F KF NJL ZHWH V IWWR %R
6 FLHQME 6 GQ %G IRUKWIK \WUIRXIKSXW AIXHGAQ) +76 XVQ &\\WFKWRPH 2[IGV H, &2,
SUP HU 6 HTXHQFH DQDOMY XMQJ 1&% % $67 V IRZHG QR GHIQWY HP DF K\R \WH . IV \QL
* RXUDP L UHHWHGFH VHTXHQRH  IQEF MY \WH DEVHQRH RU XQGHWE DEG! G @ R + HBWRP D
WPPIGANLH 1$ GXUQ) WH VDP SEY SHURG : DWUTXDONV SDUDP HMY VKRZ HG DQ RSWP XP
WPSHDMH t <& ZLK VXIIFEHOAMGWRY 18 R\ JHQ t PJ/ 9HY GZ V OQW
SSWDQG FRQGXPIYW DQG S+ IV P LG DFEE \R GHXAWDO ¢t 2 X\RRP HV IURP \WH
SUVHQOAMMG. VKRZ HG Z DIWUTXDOV DW DQDX 7RN 8 EDQ ZDV RSWP XP IRUWH . IV \QIL * RXUDP L
FX@UH 7KH 1QAQIV IQAFDW \KDWDINRXIK HQY IRQP HQOF RGUMRQY ZHH V XBE®! . 1V \Q
* RXDP L ZDV QRWVGHWMPMG XVQ) WH H 1$ &2, EDVHG DSSIRDFK ,Q FRFXMRQ H 1$
FRP EIQHG Z W &2 , SUP HY IV D XVHXCDQG UHIDEGI P HIWRG IRUDV VAW @QJ 1UHV B DMUEIRGAY /W

DIKRXIK QRQ GHWRAIRQ UHVXW WKRX@ EH IQMBUHMG Z W F RMGHIDIWRQ R HFRBRJIE [ DQG
P HKRGREJ IFDADRRY

. HZRWGV H 1$ +HBWRP D WP P IGANL KLIK WURXIKSXW AIXHQAQ) &\ \RFKURP H 2 [ IGDV H
' DQDX 7RN8 EDQ
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$ SSCFDWRQRI ( QYLLRQP HOWBOH 1$ 7HFKOR®J\ IRU1 LG
7LOSID 2 UHRFKLRP 1V QBRWEXV ' HWIPAWRQ DW

' DQDX 7RN8 EDQ . HDQWQ 0 DD\ VID
$ EGXOr DUW 0 XKDP P DG $] P L DQG + DVQWD & KH + DIXQ
) DFXWVR $JWR %OVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHOMN/ HPDO | E  # VVZDXP NHGXP\

(QMRPHIBO 1$ H 1$ KDV HPHUHG DV D V IQV\YH DQG FRV \MIHF MY HP RBFXOU\RROIRU
GHMANY) DTXDUWF VSHAHY 7KLY AXG DIP V R GAWPWIKH SUHVHGE HR 1 1G1 MDSID DWW DQDX 7RN
SEDQXVIQI H 1$ P HKRG : DMUVDP SBV KDV EHHQ\BN B IURP \NUHH GLLIHIHQNBFDIRQY DURXQG
' DQDX 7TRN 8EDQ : DMUVDPSBN / HDFK ZHMH FRPMG ILRP \WUH GLIHHQOAGHS\KY BV 19
Z KIEK DUH VXUDFH P IGEBI DQGERWRP : DWUTXDOW Z DV DY RENHQ DVHDF KV H 1$ V B SBV
ZHH\WMHQ IIGMHG \WIRIK AP &HOX®V H5 F MW ) IGMUP HP EWDQHV DQGJHQRP IE' 1$ Z HWA
H WDPWG XMQJ 4 IDIHQ' 1 HDW NWR@ZHG E\ TXDOWV F RMRO 4 & XVIQJ 1 DR RS DG
DJDURVH JHORUJHCHBPRRSKRUAVY 1 1CH V B SBV SDV YAG 4 & DQG Z HIH VHOAR $ SIE [6 F HQME
VAQ EKG IRU KLIK \WURXIKSXWMVHTXHGAQ) $@VDP SBI ZHH VHTXHGF 16 XVQ &\ \RF KRPH F
RICDWH , &2, IRZDG SUPHUP @2 10N $&77* * &7* * $* 7* 7&$7&7 GDQ UHYHW HSUP HU
NI+ &2 &$$&ETTRTTT* $&&&T* && TKHUAVXOV IURP 1 DIRQDCE HQUH |RUVARWE KRB\
QRPDIRQ 1&% % $67 DQDOVY UVHDBIG \WDARYHU VIR IOUW \R 2 UHRF KRP IV QBRIF X/
UHHHFH ,Q FROFOMRQ WH VXFFHWIXODSSTE MRQ R &2, EDVIGH 1$ 1Q' DQDX 7RN 8 EDQ
KUKOKWMG WH SRMQIDOR WLV P HWRG IRUD ®Q) WP EIRGY H/W DV Y ¥ HQNVV XABICQDE®
DTXDFX@UH P DQDIHP HQAVDQG DOR Z HOIQRWP HG IVKHUHY GHF RQ P DNQJ

. HZRWGY (QMRPHIBO 1$ H 1$ &2, 3UPHU 2 BRFKURP IV QBMFXV + LIK \WURXI KSXW
VHTXHQAQ) 1&% % $67
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( QYLLRQP HQWO 1$ %DVHG' HWIPARQRI %DUERQ\ P XV
VFKZ DOHQIH@ILLQ' DODX 7RNSEDQ . HDQWQ 0 DD\ VID

1 RU6 KD] Z 1Q 6 KDILTD + DQL6 KDKUJ. DO DQG + DVQMD & KH + DIXQ

) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHMVHPDO | D # WZDXPNHGXP\

(QMRPHIBO 1$ H 1$ RIHY D PREHD QRQIQDVYH DSSURDFK IRUP RQWRUIQ) 1UHVKZ DIMU
IMK VSHAHY RYHUFRP 1IQ) WH @ MAMRQY R WDAMRQDOVDP S@Y P HWRGY V XK DV CHMD) RU
HEPWRIVKIQ)  Z KIFK DUH R\MQ @ERXUIQMOY HFRV ®/ DQG GMXSWYH \R DTXDWE KDEMIW N Q
/DPSDP  Y%DUERQ P XV VFKZ DQHQHTIL IV DQ HFRRJIFD® DQG HFRQRP IFD® [P SRUNQMDIY H
VSHAHV 1Q 0 DD\ MD KRZ HYHU W P RQWRUQJ 1Q ' DCDX 7RN 8 EDQ UHP DIQV FKDBIQIIQ) GXH \R
WWUEIGW KDEMIMFRP SO W DQG BZ GHWF DELOV 7KHHRUH WY WG DIP HG \R YDIEDWM \WH

P@2 ,IQ) DG Ni+&2 SUP HY \BUHWQ) WH &\ \RF KRPH 2 [IGDV H, &2, JHQH DG R
GHWMPWNDQ/ DP SDP XVIQJ \WWHH 1$ DSSURDFK $ \RBCR  Z DWUVDP SBV Z HIH F RBIE MG [URP

VXUDFH P IG Z DMU DQG ERWRP O\ HY DQG LGMUHG XVIQJ AP FHO®VH DF MW P HP ELDQHV

'1$ ZDV HWDPWG XMQJ WH 4 IDUHQ ' 1HDW %BRG 71V VEX. MWDQG HY BDMG XMQ) JHO
HBPWRSKRUMMY DQG ( SRAK VSHPRSKRWRP W DQG ML V B SBN \KDWEDV VETXDON F RMRY. HH

VHOMRU KLIK WURXIKSXWVHTXHGAQ) DWOAR 6 FHQME 6QQ %KG : DMU TXDIW F RGMRQY

IFOGQ] ZDWP WP SHDWUWHY  t <& \XIFHQAGW RHG R\ JHQ t P/ ®Z

VDWW SSW P RGHIDM FRQGXAIYW DQG P L@® DAGE \R GHXWDOS+ t ZHH

JHQHD® IDYRXWDEG! IRUH 1$ SUMVHYDIRQ DQG UV B DIMUEIRGYHWW +RZHY | \WH UV XV
UHYHD®IG \WDW,NDQ / DP SDP Z DV GRAGHME MB IQ DQ R WH V P SBV ,QVMIG RQD D @ MG
QXP EHUR IIMK I D ZHH IGHQMHG IQF XEQ) 2 WRAKURP IV VS &RUED VRERUD $GRWY IQEFD

DQG 3KRWY IDQIL 7KH DEVHQFH R ,NDQ / DP SDP  VXJJHV WAKDMKLY V SFHV Z DV HWHU QRW
SUVHQAZ MIQ \WH VDP SGIG DUHDV DAKH WP H R VDP ST RUW H 1$ FROFHORDIRQ Z DV EHBZ

\WH GHMAIRQ \WUHVKRG R \WH P HBEDIF RIQ) DV D ( YHQ WRXJK ,NDQ/ DP SDP F K@ CRWEH

GHWMRWG \WH VXFFHVWIXOGHWRIRQ R RHUIVK VSHF IV GHP RQV WBAMY \WDWIKH H 1$ DSSURDF K
UHP DIQV HIHAWYH DQG VXSSRW W XVH DV D YDODEGH \RRARUIUAY Z DMUEIRGY H/W P RQWRUQ) 1Q
0 DD\ VID

.HZRWGY (QURPHIBO 1$ INDQOP SDP \WH P \RF IRQEUDOS\ \RF KRPH 2 [ IV H &24
JHQH ' DQDX 7RNS EDQ Z DMUTXDOWV

%z
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( YDOXDARQRI ) HIP HQMG %DP EXVD EHHFKH DQD %DP ERR
& KDUFRDODV D ) XQFWRQDO) HHG $ GGMYH RQ 0 XVF®! 7H \MWH
" LJHWYH ( Q\ P H$ PWYIW DQG + DHP DR®J\ Rl 5HG 71@SID

2 UHHRFKUWRP LV VS
1 XULDTIEDK' DXG DQG6XQ D$QV 0 RKDP DG 6 XN.L
) DFXOVR $JR %DVHG QMY 8 QYHWAO DO\ VD . HDQEQ -HD . HDQEQ 0 DO\ VD

eWGHMVYHP DO I D # MWVZD XP NHGX P\

) HIP HQMG EDP ERR FKDUFRDO ) %8  SURGXF 16 IURP IDWMIURZIQ) V SHHV VXF KDV %P EXV D
EHHRKH DQD IV D QXWWHQMIEK DQG BZ FRV \BA  SURGXF WYDVWKDV J DICHG IGF HDV Q) [QMUHV \DV D
IXQAMRQDOIHHG DGGMYH 1Q DTXDRX@MUH 7Kl WG DIPV \R HYDODW \WH HIHF WR GHBY
VXSSGP HQIMRQ ZIW ) %& RQ WH \M WUH TXDOW QIJHVNH HJ\PH DAWW DG EGRG
KDHP DR®J\ R MDSID 7KH SUHSDUMRQ R ) %& Z DV DRKIHY 16 \WURXIK D FROARDIG |HP HOBMRQ
SIRFHW XMQJ / DRREDA@V DFIGRSKIGV \R HKDQFH W IXQRIRCDOSURSHWAY  $Q HIKWZ HHN
IHHAQ) WDO ZDV FRQGXPWMG IQ ZKIFK UG WDSID 2 WRFKIRPLY VS ZDV BHDBHG XQaHU
VABQEDUEVHG FRQAMRQY DQG DWLICHG \R \WUHH GHBY WHDW HOWV 7 DFROQAROAHW  9%& 7
FRQEIQQ) % DQG7 FRQNQQ ) %& 7KH UHV XAV IQGAFDWM \KDW7  Z W ) Y&
VXSSEP HQIMRQ [P SIRYHG VHYHUDO SK\ MRRIIFDODQG TXDOW SDUDP MY ' LJHVIMWH HJ\ PH
DQDOMY UHYHDBIG \WDWDP \ @VH DAY W Z DV KLIKHWMQ WH ) 9%& WHDWHQWV7  ZIW D P HDQ
YDGH R z 8 PJ SRMQ 5HGWDSIDIHG7 WKRZHGWH KUJKHV \BIY ' Rl Z KWW EBRG
FHOY : %8 JWDQXGRA WV OP SKRF WV SHIFHQEUH P HDQ F REXVFXOUY BPH 0&9 UIGF KD
AWEXRQZIOK 5' ;@ SOWBMEMMEMRQZIGK 3' :  DQG SOWBMW IWIQEF Y HKDQFHG
IPPXCH UVHVSRQMHV DQG IP SURYHG KDHP DR®IJIFDO VRV $CAMRDO® 7  GHP RQV WG
HQKDQFHG 1AM \WUH FKDUDPMUMIF V' SDIUF YO 1Q WPV R KDUBCHV V Z J
JIXP P ICHW z J  DQG FRKHMYHCHW z VXJIHV Y 1P SWRY 16 AW
TXDOW 2 YHDO WH GHBY IQFOMRQ R ) %& KDG D SRMWY HIQGHF HRQ GJHVMW/H
SHURWP DQFH KDHP DWREJ IFDCKHDAK. DQG 1AV \WUH XQGHY RUQJ W SRMQUDCDV DV X BACDE®I
DQG IXQPMRQDAHHG DEGMYH IRULP SURYIQ) WDSID JURZ W DQG SURGXF TRXDDV

. HZRWGV ) HPP HOMG EDP ERR FKDUFRDO WG WDSID 2 WRAKUWRP LV VS AJHWYH HJ \ PH
DR EGRRGKDHP DIREJ\ M \MUH TXDDWV
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( YDOXDWRQ RI ) HIP HOWMG %DP EXVD EHHFKH DQD %P ERR
&KDUFRDCDV D' IHVLY $ GGWYH RQ* URZ W DQG ) HHG 6 VBELDN 1Q
5HG 71MSID 2 HRFKLRP LV VS
1 XWXQ( ]] DW 6\ DNQD O RKG=DP ] XL DQG6XQ] D$QV 0 RKDP DG 6 XN

) DPXOV R $JWR %DVHG ,QGXMN 8 QYHWAWO DO\ VID . HDQIQ -HDQ . HDQEQ 0 DD\ MD
6WWGHOMW HP DOl E  # WZDXP NHGX P\

) HIP HQMG EDP ERR FKDUFRDO ) %& IV EHQI HY DDWG DV DQ DTXDF XAUH 1HHG QI UHAHQW
SUP DU IRUIW HIHFW RQ \WH JURZ\K R UHG DSID 2 UHRAKURP IV VS DQG \WH BELDW R \WHU
QHWV 3URGXFHG B\ 1HWP HQIQY EDP ERR F IOUF RCOZ W EHCQHIIFIDOP IE BEHV VXF KDV / DRREDAGY
DFIGRSKIOV WLV DEGMYH HQKDQFHY WH QXWARGDOSUR IGB! DQG LQWRGXF Y EIRDAIY HF IR SRXQGV
7I0SD 1HG AHW FROEIQQ) ) %8 PD H KIEEMIP SIRY 16 IHHG X\ DIRQ IDVMU JURZ\K  DQG
UHGXFHG QWRIHQ GQVFKDUH QR \WH DTXDWF HQY RGP HOV,Q WLV WXG.  \KUHH \WHDW HQW Z HUH
IRUP XOWG Z MY EDP ERR FKDUFRDO %& DQG \WH ) %8 Z HUH IRP XOWG Z WK ICF XV RQ GBI ' R
%& DG ) %8 7KH UV XV VKRZ HG \KDMKH SK\ VI DSURSHWAY R \KH SHBW
VSHALIFD® H SDOMRQ IR (5 DQG EXOIGHVW 9% ZHH VIQUEDQ® ALHHON3
DP RQ) \WDW HQNV ZKIB SHBMGXWDEIW IQCH 3', ZDWUVBEMY : 6 SDOWELDV DQG

| GDRELMY GG QRAGELIHUMMI QLIEDQ® 7 BHDW HQW ) %& UHFRUGHG \WH KL KHW\( 5 z
3, Z DQG |GDNELIW Z $IWUHIKW H-N \R THHAQ) JUIRZ\W

SHURWP DQFH VKRZ HG VI QUFDQAVGALIHHGE Y 3 DP RQ) WHDW HQV H F KWIRU IQWDO

GQIW 7 UWHDW HQN  DFKIHYHG \WH EHVASHURWP DQF H Z W \WWH KL KHV \WCDOZ HI KW z

J QW HIKWDIQ z J  ZHJIKW DIQ SHFHQBUH z D, z

DG . Z MDOR UHFREHG WH P RV \MILE HOMHHG FROYHWRQ UMR ) &5 R z

6 XUYDODMV IDQIHG IURP R IQEFDWQ) \KDWKH IQFOVRQ R %8 RU) %8 KDG QR
DGYHYWH HIHAW RQ IVK KHDAK 2 YHDO [HP HQIMG EDP ERR FKDUFRDOIP SURY 16 ERW IHHG TXDOV
DQG VK SHURWP DQFH Z W \WH ) %8 GAHW IRZ1QJ V SHIRU SHIBMF KOUDF MAV IRV Z HIKW
JDQ IHHG HIEEHR DQG VXWLYDOWDW  7KHV HIIQAQIV GHP RQV W \WDW) %8 IV D VDIH
VMBICDE®! DQG FRMHIHAWH 1HHG DCAMYH ZIW \WRQJI  SRWQIDO IRU XV HIQ DTXDIHHG

IRUP XOMRQY

. HZRWGV ) HIP HQMG EDP ERR FKDURRDO WG WDSID 2 WRFKURP IV VS DTXDRXGMUH |THHG
JURZ WK SHURUP DQFH  SK\ IEDCBURSHMWAV

ol
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+ MR®JI LEDCE HVSRQVHV Rl WH/ LYHUDQG , QWWVMOH 1O 5 HG
7LOSID 2 IHRFKWRP LV VS ) HG) HUP HQWG %P EXVD

EHHFKH DQD %P ERR & KDUFRDO
$@OHD 1 DM DO D] @ DQG6XQ D$ QY 0 RKDP DG 6 XNUL

) DPXOV R $JWR %DVHG ,QGXMN 8 QYHWAWO DO\ VID . HDQIQ -HDQ . HDQEQ 0 DD\ MD
6WGHOMV HPDIOI D # WZDXP NHGX P\

7KH DTXDFXGMUH VHRRUIGFUDVMQI® UHHV RQ IXQRIRQDOIHHG DGAMYHV R HQKDQF HILY KKHDAN
SDIMEXOWD E\ 1P SIRYIQ) RUDQ LOMI UMW DQG UAVIAHGRH \R V WY VIR %DP ERR F IOF RO %8 KDV
J DIGHG DWHQURQ | RUIW DGVRIS\YH DQG GHW L\ 1Q) SURSHWHV DQG DV D ®FD® DY DDE®I GBZ FRV W
DQG VXVBICDE®! SDQNEDVHG IHHG DGAWH +RZ HY M @ LWMG V XEHV KDYH H SBUHG W 1HP HOMG
IRP DQG W SRWQIDOEHCHIW RQ IVK RUDQ P RBKRBJ\ 7KLY VWG, 1QY Ml DMV \WH @YHUDQG
LOMAMZDOKMREBI IEDOUHVSROMHY R UHG WDSID 2 BHRFKUIRP IV VS THG GHW VXSSBP HQMG Z W
IHP HQMG %DP EXVD EHHFKH\ DQD FKDUFRDO ) %8 %DP ERR FKDUFRDOZ DV IHWP HQMG XVIQY
/ DAREDAG DACGRSKIOV D SUREIRWF EDPMIXP WDWHQKDGF N QAOMHQWVELRDY DDEIOW DQG
VXSSRW JDWIRQMAILDOIXQRAIRQ $ \RTOR! IV KZHH XVHG ZIW  IVK V RF NG SHUMBQN
DFIRW WUH GHBY WHDW HOV 7UDRHQN FRWRO %8 7UHDW HQW %8 DQG
7 WD HQW ) %8 Z W \& R UHSTFDW \BIQNV SHUWHDWF HQAS VWKH HQG RN WH IHHAQ) SHURG
QHUDQG [QMANDOVDP SBV Z HIH FRBIPMG DQG H DP IQHG KLV RBJIE T \R DV Y \P RSKRBJIE D
IOMIUNWY  HSMHIDO DUDQ) HP HQW JREGWF D AVMEXURQ DQG RYHDOWN ¥ F RGMRQ  7KH
IIQAQIV WHYHDBIG QRIEGI ALHHFHY DPRQY WHDW HON 7UDWRHON  H KEMG \WH PRV W
IDYRIDE®! KMREJIEDO IHDMUY  IQFOAQ] Z HOCHIQHG KHSDWF \ MV V W XUV F IdDUHU QXFBL

UHGXFHG \WAXH GHIHQHIDIRQ DQG [P SWRY 16 LOMV MDOF FOUDPMUMIF VVXF KDV IQBPWHSIKHIDO
Q) DQG P RWH RUDQ] HG JREGMAHT ' IHWY SSGP HONG Z W ) %8 UHVXEMG 1Q KHDAMHUTY K

\WAXH DQG P RUH UREXVWIQAMANDCOP RSKRBJ\  IQAF M) HQKDQFHG LOMEDOKHDAN DQG [P SUIRYHG
SK\ VIR®J IFDOFRQAMRQ 2 YHID® WH UHVXOV VXJJHY WKDWGEHBY  VXSSOP HQIMRQ Z M

IHP HQMG %DP EXVD EHHFKH\ DD FKDUFRDO 7UHDW HQV  FDQ 1P SIRYH @ M DQG QMY [P0
KMREBJ\ 10 MDSID SRWQID® VXSSRMD EHWHU QAHQAMDEVRIBURQ QY 1BV HUAVABGF H DQG
RYHDOSHURWP DFH 7KV WG KUKQKW ) %8 DV D SURP IMQJ IXQRIRQDOIHHG DAY HIRU
VXVBACDE®! DTXDFX@MUH DQG XQGHWFRUHY \WH GHHG IRUIXUHUUHY IBUF KRQ JURZ W SHURWP DGF H
RICDIYH \WHW EIRPDUHY DQG Q) WP SK\VRBRIIF D HIHFW R Y IEDM W EURDGHU
DSSTFDELOW 1Q FRP P HIADAIMK GHWV

. H ZRWGV 5HGUDSID 2 HRAKWRP IV VS %DP EXVD EHHFKH DD THWP HQWMG EDP ERR FKDUFRRO
KMRERJ [FDAOCDOMY . OrHUDQG IQMMIH P RIBKRBI\

OP
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3UHIP LODUY ( YDOXDWRQ RI 7UHDWMG $ QFKRY\ : DAWMRQ* URZ W,
3 HURWP DQFH DQG + HDOK , QGLEDWRLY LQ - DSDQHVH 4 XDI(Y
&RWUQ NISRQED
&KDQ<X+DQQ DQG1RU 1QL5XMD

) DFXWVR $JWR %OVHG, QMY 8 QYHWIWO DO\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7KH UMQI FRMR FRQYHQIRCDOSUIRMOQ V RUF Y VXF KDV [P SRUMG [IVK P HDO KDV IQFUDV 16 \WH
QHHG IRU VXABIQDE®! DQG DIIREDEGI DIMEDIY N 1Q SRX@ SIRGXAIRY $QF IRY \ ZDVM DQ
DEXQGEDQAE\ SURGXPWR GFDAIVKHUHY RIHY SRMQIDADV D BZ FRV \BURMOQ 1Q) HAHQA+ RZ HYHU
W QAMRCDOVXMPELDW DQG VDIHW IRUP RQRIDVIE DQP DY UHP DIQ IQUXIIFHQ® H SBUHG 7KLV
VMG DIP HG \R GAWP IQH \WH HIHF WR GHBUY 1IGF XORQ R WHDWMG DGF IRY \ Z DV MVRQ JURZ \K
SHURWP DQFH DQG KHDW IQAFDRY 1Q - CSDGHWH TXDIY $ VRBOR  TXDIY ZHWH WDQGERP ®
DWLICHG R ILYH GHBY JURXSV \ER FROARY & EDVDOEHWE  EDV DEHW IV KP HDODQG
\WUHH DWW HOV 7 XQUHDMGDQRKRY ZDWM 7 GHV BNGZDWM 7 IHP HOMGZDVM 2V M
D ZHINWDOJWRZ W P HUEV ZHIKWDIQ HHG IQENH IHHGF RY MURQ UDWRU ) &5 DQG KHDWM
SDUDP MY  KDHP DWR®JIFDODQG EIRFKHP [E DSWRIBN ZHH DW MVHG 5 HY OV IQEF TMG \WWDW

U ZHHWV t  WHH ZHH QR VIQUF DWALHHEFHY DPRQY DO JRRXSV 1Q JIRZ\K
SHURWP DQFHV ' XUQJ ZHHN  \WHUH Z HIH VL QUIFDQAGLIHHGFE Y 1Q \RBAHHG IQBN H&
Z J W7 Z J S + HP DIR®JIFDO DCDOMY  BHY BGIG I QLF WV
QlLIHHHV 1Q BHG EBRG FHOFRXQW 7 z ~ A ’OY V& z " A’O
KHP RIGEIQ 7 z J QOW & z J GO P HDQF RBXV FAUKHP RIBGEIQ &
Z ST W& Z SJ DQG SOWBMFRXQN7 z A TOW&
yA A’ O : KB RKHUSDUIDP HMY R KDHP DWR®J IFDODQG EIRF P IF DVKRZ HG QR

W QUEDQAGEL HHQRHY ERZHHQ JURXS 7 KHVH IIQEQIV GHP RQV WBMMG \KDWUHDWG DQF IRY \ Z DVM
SDWFXO® 1HP HQMG Z DM FDQ EH HIHF MHO LGFRSRIDMG LOR TXDIOGHW R HCKDQF HIURZ W
SHURUP DQFH Z WWRXWFRP SURP IMQJ KHDAK 7KLY VWG VXSSRW WH XV HRI DQF IRY \ Z DM DV D

VVMBICDE®! FRWHIHANYH SURMQ DAMEDIY H F R SDUDE®! \R P SRWG FRQYHQIRQDO SIRMOQ
VRXUFHV

. HZRWGV -DSDCHWMH TXDIY &RMWWI[ -DSRQFD DQFKRY ZDWM SR IP DM DQDOVY. KHDAK
[QAEDRU J URZ \W SHURWP DCOHHV
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) RIP X@WRQ DQG 2 SWP VDMRQRI %4HVZ D YDVHG/ LSLG 0 DWI
( QFDSVX@WG 8 UHD | RU& RQARTIG 1 WRJ HQ 5 HBDVH

1 XXGh XQLO RKDP DG6KDUWL DQG1RU 115 X\VD

) DFXGV R $J R %DVHG, QGO 8 QYHWAWO DD\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
&RUHVSRQGIQI $XWRU | D # WZDXP NHGXP\

7KH @BIG EDVHG DSSTFDIRQ 1Q KLY WG VHYHV R F RWKUHD R SURGXF HD VIRZ. UHBDV HSURGXF W
\KDWFDQ DFKIHYH FROAR®IG QUWRIHQ UHBDVH %HHVZ D[ ZDV XV 16 1Q WY VX® R EH DV RUF HR
K\ GURSKRELE P DMUDOWDWKDV \KH DELOW \R DPADV D P DA, \WDWFDQ RYHUFRP H WH SUIREGP R
FDXMQ) H FHWIYH QUWRIHQ UBHBDVH W[ IEW DQG SRMOID® DWO RX\FRP HY 1Q @ N R¥ N
0 [EURHQFDSVXOWG XUHD Z DV DOR SURGKF 6 XMQ) \WH P HIVGVSHWRQ \MF IQTXH Z W \KH KHS R
EHMVZ D Z KIEK DRMG DV \WH K\ GURSKRELE P DMUDORUMH HOF BV JOMRQ ) RIP XOMRQY %4HHV Z D
P IFURHQFDSVXOMRQ XUD IRU%0 8BZ \R %0 8BZ  ZKIF KF REIQHG Y DIIQJ SIRSRMRQY R
Z DMU DQG IRWP XOMRQV 990 8 BX \R 90 8BX  ZKIF KFRQEIGHG Y DN IQ) SURSRMRQV R XUHD Z HA
PDGH 7KH HIFHQR R WH P IFIRHQFDSVXOMRQ WH SK\ VARF KP IE D SIRSHWAY VF DQQ)
HBFWRQ P IFIRVFRS\ ) RXUHUMDQVIRWP IQUDUHG VSHF WY RS\ DQG \WH QUIRTHQ F RWQAZ HUH
DQDO] HG 5 HHUKQ) R \WH UHVXOV R MY VXB  \WH HQF BV XOMRQ HILE HQF \ IRUWH %0 8 BZ

IRUWP XOMRQ IV EHE HHQ DQG ,Q KLY IRP XOMRQ %0 8BZ WHF REHG \WH KLIKHV W

P [FURHQFDSVXOMRQ SHUFHQBIH Z KHQ F IR SDUHG \R RIHUIRWP XOMRQV Z KIFK LV Z

;KB WH G&Z HAWWHQFDSVXOMRQ YDOH LV 90 8BZ  ZKIEK IV z 7TKHHRH WYV

IRBZHG B\ WH P IFIRHQFDSVXOMRQ SHIFHQBUH YDGH IRUWH %0 8BZ  IRP XOMRQ z
DQG %0 8 BZ z ) RUWH HQF BV YOMRQ SHUIF QI H IRUWH %0 8BX R

%0 8BX IRP XOMRQY \WH DWW U REHG IV EHEZHHQ R : KHH %0 8 BX

UHFRWEHG WH KL KHWWYDGH DQG %0 8 BX  UHF REHG \WH &Z HWYDOH Z KIF KZ HH Z

DG z 0 HDQZKIB! \WH YDBHV IRU%0 8 BX DQG %0 8BX ZHH z DQG
z ,Q FRFOMRQ WH XVH R EHHVZO ZDV DE® WR WHF RG KUK P IF BHQF BV XOMRQ

\ IHG YDAHV DQG IWKRZ HG WDVWKUHD Z DV VXF F W/ X@ HQFDSVXOWG HILE HQ®

. HZRWGV 8UWD MIGEDVHGEHHVZD P IRRHFDSVXOMRQ VBZ WHBDVH
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) RIP XMWRQ DOG 2 SWP LVDWRQ RI 9 HI HVBE®! ) DAWWDVHG
/ 1SIG 0 DA ( QFDSVX@WG 8 UHD | RU& RQARMIG 1 MR HQ

5 HGDVH
1 XU,lBQD $10DK 0 RKG6DEW DQG1 RU' 115 XVD
) DFXWVR $JWR %OVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD

6 WGHMY HP DIOI  E # MWZD XP NHGX P\

1 RZDAED\V HIFHQAMIRI HQ X\MYDIRQ LV F XADCHVSHE DO 1Q KP IODOAXWMRQ HQF RUDI Q) \WH
GHYHBSP HOAR VBZ WHBDVH QRQ SIRMOQ QURIHQ V MAWP V 7KLY V@B DIP HG R RSWP VH @BIG
PDW HQFDSVXOWG XUHD /08 IRP XOMRQY XMQ) GLIHHQAAZ DIMUDQG XUHD F RF IWDMRQY
HYDOOW \WHU SK\ VIERFKHP IFDOFKDUDF MUV ¥/ DQG H, DP IQH WHUP RSKRBJIE DIHDMUAY /0 8
VDP SBV Z HH SURGXFHG XMQJ YHJHIBE®! IDVF DLDXED ZD] VR GAWIQ XWD DQG ZDMU $Q

[QMPDORSWP VDMRQ VFUHHQ GAWMWP ICHG WDWIKH  J XUD P/ ZDWUIRWP XOMRQ DV \WWH P RV W

ADE®! SUH \WHDW HQAVEHQFKP DN 7ZR \WHDW HOQW W Q ZHH \WHQ HYDODMG Z DMU
YODUIQ) IRPXOMRQY P/ P/ P/ P/ DAWF RAIQN J XUD DQG XUDY DN IQY
IRPXOWRYY J J J JDAFRRQ/DQV P/ ZDWU 6DP SBV ZHHKHDMG HP XV IIHG

IUHH H GUHG DQG JIRXQG IRBZHG B\ V EVHTXHQADCDOV N Y \WH . MGDKOP HIWRG DQG ) 7,5
VSHARVFRS\ . %JSHBMP HKRG 7KH P IF BHGF BV JOMRQ\ HG 0 < . MCDKOQWRIHQ F RMMQN
DQG AXGH SIRMOQ FROMQOAZ HH DW MVHG YID RHZD\ $129$ S 7KH UV XV
UHYHDBIG \KDWKUHD BIYHOMHDW HQW KDG D V. IQUE EAHIHE \RQ QUWRI HQ F RIMOADQG F XGH SLIRMQ
S ZM  JDQG  J XUD GHIY MQ) KUIKHUQWRIHQ SHIFHQRUHY Z KB Z DAMUGY 19
WHDW HOV GG QRAVALIHU VIQUEDQ® S ! WRXJIK P/ ZDMU SURGXF I \WH KLIKHV W
QWRIHQ FRQMQN 7KH P IEIRHQFDSV YOMRQ \ IHG 0 < UHP DIGHG FRQVVAMQ® KUK DF BW DO
IRUP XOMRQY t IQAFDWY H F MBIQASURE WV ABELOW ) 7,5 DQDOVVF RIILP HG \WH
VXFFHWIXOQFRSRIDIRQ R CBIG P DAEHV Z MW FRDWG V B SBV QVSO) [Q) F FOWDRMIY \Z D] DQG
I DAXQRIRQDOI URXSV Z KIBH DWHQXDMRQ RI XUHD SHDNV IQEF BMG HIHAY HSK\ VIE IDHGF BV XOMRQ
Z MRXFKHP IFDOP RALIEDIRY 2 YHIDO \WH [1QAQIV VXJ JHY WDWY HHWEG! IDAVEDVHG/ 0 8 IV D
VXMPE®! SOWRP |RUFRQARMIG QUMRIHQ UHBDVH Z WY RSWP DOSHURWP DQFH UHDF KIG DWP RGHUDM
XUHD GIYHY DQG G&Z HU Z DWU FROMOW ) XWMUH VXAHY V IRXG H DP IQH WP HQ 1HWP HOBMRQ
RSWP IVH FRDIZ) MRV DQG YDIEDW / 0 8 \WURXIK 1Q Y IR DQG 1Q YIY RMDY

. A ZRWGV &ROIRGIG QMRIHQ WHEDWH @BIG P DN HCFDSVXOWG XUHD /08 Y HHWE®! IDW
XUHD HOFDSVXOMRQ QMIRI HQ HILEHQF \
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( HTHAWRI ,QFOVIRQ/ HYHORI ) HIP HQMG & KIENHQ ) HDWHUO HDO
' IHFVRQ/ LYHUDQG ,QMMOH + MR®JI\ RI $ IUFDQ & DAVK & @UDV

J DUHSIOXV
$ EGXOr DAL $ EGXGS 1] DO DQG=X®IM DP $EGXQ DL
) DFX@VR $JWR %DOVHG, QMY 8 QYHWIWO DD\ VD . HDQEQ -HD . HDQEQ 0 DO\ VD

6 WGHMY HP DIOI  E # MWZD XP NHGX P\

5MQJ) IHHG FRW 1Q DTXDFX@UH KDY HIQFUHDVHG IQMUHY WD DEMEDWY HSUIRMQ VRXUF Y DQG
IHP HQMG FKIENHQ IHDWHUP HDO) &) 0 RIIHY D SURP IMQJ RSURQ GXH \R IW KLTK SURMOQ F RONMQN
DQG DYDIDELDW DV SRXGN QMY B\ SURGXPWH RZ HYHU WH KLIK N WD FROMQABRY N SRMQIDO
QIHEIOV DQG RUDQ KHDWN FKDBIQIHV 7KHHRWM WY UMHDURK QY N DWWV \KH HIHE WR

QUHHONGFOMRQ BYHY R ) &) 0 RQ WH IQMV MDCDQG OYHUKLY RBJ\ R $IUE ) F IWK & OUDV
JDUHSIQXV DQG DIP R GHWP IQH \WWH P RAMWXAMDE®! ) &) 0 LGFOV RQ BIY IDKDWXSSRIWV KHDTM

IOMAZDODQG OHU MIRKFMUHY [Q $1UF [ FDWMK $ VREOR IV KZHH QV WEXNG IOR 1LY H
QHIY WD HON FRQEIQQ) )&) 0 ZIW \WUHH UHSTF MV SHU
WHDW HOWVS \MUHLI KWZ HHW R THHAQD  1OMV IBH DQG QHUMYA XV Z HH FROF MG DQG DQDO] HG
KIMR®J IFD® XMIQ) KHP DR\ @ DQG HRVQ VBAQQ) \R DWHV VP RUSKREJ IFDOF I0QIHY ) RUWH
IOMACH 7 BDW HOW )&) 0 GHP ROMDMG \WH EHV \RYHDOKMREJ IE DF REAWRY 7KH Y@
DSSHOUHG ®Q) IQDFW DQG REH® ZLK P IQP DO HSIWHIDO GDP DIH DQG QR QRWAHDE®!
IQOP P DIRQ 7KV IQAFDMV WDWEZ ) &) 0 IQFOVRQ HKDFHY QXUHQNVDEVRSIRQ Z KB
DYRGQ) VKPMDOAM FRP P RQD VHHQ DWKLI KHUBY 1 ,Q F WDV DWW HQW ) &) 0

DQG 7 UHDW HQW )&) 0 HKEMG VKRWHG Y@ P XFRV D WAMAMRQ DQG VIQV R

FRP SURP MHG AJHWIRQ 6P DWW IRUWH @ K 7UWHDW HQW )& 0 D& RV RZHG \WH
KHDEKIMWKHSDWR W DUDQIHP HOW 7KH @/HU W VEK/ SUHV IDMG FIdDU VOXV BV XQIRP F KD
P RBKRBJ\ DQG DEVHQFH R IDWY GHIHCHIWRQ + LIKHUIGFGVRQ GIY 1@ Z HUH DV RF DMG Z W

FROUHWRQ YDFXRDMRQ DQG FHOOUY HEY N B GXH \R \WH P HBERTF EXUEHQ R SURF I \QLL
SRR® GJHMG NHIID 2 YHDD \KH WG F RF XEHV 7 UDW HQW )&)0 IV WH RSWP DO

ICFOMRQ GIYHOIRU P DIQEBIQQ) KHDAK\  IQMV IDODQG @ KV WKF XUV 1Q $1UE [ F BW K 7KL
IIOAQ) VXSSRW WH XVH R ) &) 0 DV D VXV BACDE®! 1HHG 1QJ UHAHQAZ KHQ LGF RERIDING DWEZ
VDIH GIVHY

. HZRWGY $IUFDQ FDWK &OUDV JDUHSIQXV  [HP HOMG FKIENHQ IHDWHU P HDO ) &) 0
KMR®J\ DQDOMY ©YHUDQG IQMAIH P RSKREJ\

N A

00
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( HTHAWRI ,QFOVIRQ/ HYHORI ) HIP HQMG & KIENHQ ) HDWHUO HDO
" IHWRQ' LTHWAYH ( Q\ P H$ PAYW DQG %®RRG + DHP DR®RJ\ R
$IUFDQ & DNVK & @UDV * DUHSLOXV
0 XKDP P DG 1 DVKUDQ 1 D] KDQO RKG$ @ DQG=XBM DP $EGXQ DL

) DPXOV R $JWR %DVHG ,QGXMN 8 QYHWAWO DO\ VID . HDQIQ -HDQ . HDQEQ 0 DD\ MD
6WWGHOMW HP DOl E  # WZDXP NHGX P\

7KV VWG  IQMHWIDWG \WH SRMQIDO R ) HIP HOMG &KIF INQ ) HDIWKHUO HDO )&)0 DV D
\XMBIQDE®! DQG FRWHITHAIYH SIRMQ V RUF HQ \WH GHWR $IUF @ FDWAK & @UDV JDUHSIQXYV  ,Q
WLV VWG FKIENHQ IHDWIHU P HDOZ DV 1HWP HQMG XMQJ / DRREDA@XY DAGRSKIAV W [P SUIRYH IW
QMMRCDOTXDOW DQG AJHAMEIQW : W UV Q) F RW DQG @ MG V $SO R F RY IQMRQDALY KIHHG
IQI UHAHQW \KLY UMVHDIFK. HYDODWG \WH HIHF VR GLIHHQAQFOVRQ GBI R ) &) 0 RQAJHV W/H
HJ\ P H DAMW DQG EBRG KDHP DR®J\ R $IUFDQ FDWAK ) LY HGHW FRQEIQQ) F XGH
SUIRMQ Z HH IRP XOWG Z W YDV IQJ ) &) 0 BIYHY )& 0 7 )&) 0 7 )&) 0
7 )& 0 7 DG )& 0 7  7KHV HEHWZHH IHG\R $IUF FDWY KRU ZHN V
$WIKH HQG Rl \WWH WG 7 )&) 0 WKRZHG WH KL KHVWIIQDOBIQIW [1QDOZ HIKWZ HIKW
JDQ DQG VSHAUF JWRZW DM FRP SDUHG VR RKHU WHDW HQV ' UHVMWHHJ \ PH DQDOVV
WHYHDBIG WDW) &) 0 IQFOMRQ IQOHF 6 HJ\PH DAYW $P\@V HDQG TSDV H DF MAAV
IQFUHDVHG VI QUIFDQ® DVWKLIKHU) &) 0 GIY | Z W \KH KIIKHV W IBHV REV WY IG1Q7  DP\ OWH
Z DQG @SDVH z IQAFDIQ 1P SWRY 16 FDUERK\ GIDW DQG @BIG GJHV IRQ ,Q
FRQADVWVSURWDVH DRI Z DV RS\ DODWY Z DQG GHF@HGIQ7 SRV \ED GH\R
WHGXFHG HIIFHQR  1Q QJHAIQ) NHIDID SIRMQ + DHP DIRBJIFDOSWRIBN V IRZHG \WDWKLI KHU
)&) 0 IFOMRQ 7 DQG 7 UHVXGMG 1Q EHWWU : %8& 5% KDHPRIGEIQ DQG IP P XQH
SDUDP HMY WHGRID P RUH VWBEGI KHDEK VBV DQG SK\ MRBJ IFDOIXQF MRQ FRP SDUHG \R RKHU
WHDW HQV 2 YHDO® \WH VWG GHP ROMDWY WDW) &) 0 KDV SRMQIDO DV D V X BAQDEG
DAMCDIWYH SIRMQ VRXUFH IRUS TUFDQ FDWMK 0 RGHIDWM ) &) 0 IQFOIVIRQ 7 SWRY GHG \KH
EHVWSHURUP DQFH 1Q JURZ W DQG SUIRIMDV HORPWY W Z KHUHDV KL KHUIQFOV RQ 7 HQKDQFHG
DP\ OVH DQG @SDVH DRAIWIWAY ZKIBI P DIQMQQ) D KHDGK\ KDHP DR®JIFDOSWRIGB! IQEF [

RSV DAIVK KHDAK DQG [P SURYHG QXWHOQNEL HVIRQ HILRHCQF \

. HZRWGV ) HP HOMG FKIENHQ IHDIWHUP HDO ) &) 0 DIUFDQ FDWAK ORREDA@XV DF GRSKLOGV
QIHWYH HQ \ P HV EGRG KDHP DIRBJ\
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( HTHAWRI ,QFOOMIRQ/ HYHORI ) HUP HQWG & KLENHQ ) HDWHUO HDO
' IHWRQ* URZ W 3 HURWP DQFH DQG ) HHG 6 WELDW RI 71W81 $ | UFDQ
&DWVK & @UDV * DUHSLOXV
$P W+ DIl XGAQ0 RKG) DIVDO DQG =X®IM DP $EGXQ DL

) DFX@VR $JWR %DVHG, QAN 8 QYHWIWO DD\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7KV VWG 1QYHN DWMG \WH HIHFW R [HP HQMG F KENHQ IHDWHY P HDO) &) 0 THUP HQMG Z W
/ DAREDF@V DAGRSKIAV R EWHDN GRZ Q NHIDWD  RQ QX\WHQWEDDQF HDQG JURZ \W SHURWP DQFH R
$IUFDQ FDWMVK  &OUDV JDUHSIQXV ) LYH H SHUP HQBOGHW Z MK FXCH SUIRMQ ZHH
IRP XOWG FRQBIQQ) YDUIQI )&)0 G & 7 7 7 7 DQG 7
WD Z HH FRQGXPWMG RYHU  Z HH\WV XQGHUF RAR®IG F RGMRQY 7 WHDW HQA?  DF KHY 16
WH KLI KHWAI URZ \K SHURUP DQFH DFURV \AH\ SDUDP HMLY 11D HIKW z J CGHWZ HIKW
JDIQ z J VSHALF JRRZ\W DM 6* 5 z DQG V XY DUDWM z
IQAFDMQ) RSP DO QXAMHQV XU DMRQ IRU IMK JURZW DQG KHDGBK &RQYHY @ 7
WHFRGHG WH G&Z HMWYDGHV  11QDOZ HIKW z J GHWZ HIKWIDIQ z J 6*5
z DQG VXINYDO Z QHO GXH \R QMHQMP EDDQF HILRP H F N WH
)&) 0 DIHAWY GIHWELDN ) RUSH®MWSK\ MEDOSURSHWAY 7 H FHDIG 1Q EXOI GHQVW z
JFP+ PRWFRP SDFW 3HBW XWDEIMW QaH 3', z P RVWWEUWDN DH
UHMMBQN DQG VBZ MIQNQJ YHBAW yA FP V V XBEG IRUERWP IHHAQ) EHKDYRU
+RZHYHU 7 ZDV ZHDN IQ Z DWUNBELIW z DQG SDOMUELW Z 7
SHURWP HG EHVWIQ H SDOVRQ UDMR z DQG SDOMVELDNV ZKIBI 7 ®GIQ
Z DIMU ADELQW Z DQG RUDQRBISWF TXDOWAY EWKWFRBU QHXWDORGRU 1ILP
WWH 7 FROMMO® IDQNHG BZHW3' yA ZIW KUIKHV W Z @) z
DWU PIQMV 2Q\WS R \WDW7 ZDV RSWP DOIRUJURZ W SHURWP DQF HDQG 7 IRU
SK\ IFDOSHMGXUDEIMNY 0 RUHRYHU \WH KLIKHV BIYHO) &) 0 ZKIF KIV 7 F IR SURP IVHG SK\ V. D

RU DCRBISWE TXDDW DQG 1IVK VXIYLYDO 7KLY KIKTIKW) &) 0V SRMQIDCDV DQ DEMEDAY HSURMQ
VRXUFH DWP RGHUDM LOFOMRQ BIYHY

. HZRWGV $IUFDQ FDWAK  HUWP HQMG FKIENHQ IHDWHY P HDO/ DRREDR@V DAGRSKIGV JURZ W
SHURUWP DQFH  SHBMEK\ MIFDCSURSHWAY
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" HVLJQRI 6 SHFLLF 3UP HY IRUO XGAS®]{ 3&5 ' HWMFWRQRI
0 HI DB&R WYLLKV

$1CGD 6 XU\ D 6 XKDIP L DQG+ D] UHHQ 1 MY 0 RKG . KD@G
) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

0 HIDBR WILXV 0 &9V FDXVHV KK P RMBOW RX\EUWDN \DQG HE RRP [E GWHV 1Q DTXDF XSdUH
DQG WHU WDSIG VSUWDG Z W RYHDSSIQ) FOIE DVIQV FRP STEDWV V SFIHV IGHQMEDUMRQ XV @QJ
FROYHQIRCDOGDI CRAIEY 7KHHRUWH WDSIG P RBIFXOU GHWME IRQ \RRY DUH QHHGHG \R DF IXUDWO
IGHQM \KH P DRUFDSMIG SIRMQ 0 &3 JHQH DFLRW P XEIB®I 0 &9V V WBIQV VIP XEBIGHRXV\O 7KLV
AXG DIP HG R DQDO] H \WH IGHQMY P D, Rl \WH 0 &3 JHQH DP RQJ IQIHF IBXV V BHQ DQG NEH
QR YILXV 6. 19 UHGVHDEUWDP IUCRYLXV 56,9 \WUERMHGAWK ERG IUGRYILXV 75 %9
DQG VFDBI GRS AVHDVH YILXV 6' ' 9 XV@ 0(*$  DQG\R GAVIQ VSHF ILE SUP HUSDILY IRU
PXUBG[ 3&5 GHMAIRQ R WHVH 0 &9V XVQJ 3UP HU% $67 DQG 2 ORSQDO]HJ ' 7 7KH
QZO® GMIQHG SUP HY Z HH VXEVHTXHO® YDEEDMG XVQ) DYDIDE®! * HQDQN V AIXHFHV \R
DWHW \WHU VSHALIFW DQG SRIMQIDOFRY VUHDRLY W Z W RKHU SDIMRIHQY ) RXUO &3 JHQH
VHTXHQFHV R 0 &9V Z HIH DDIQHG XMQ) P X@B®! VHTXHCGF HDO QP HQNVO0 6$  UHVHD@ D KUK
GHIUHH R VHTXHQPH FROMUYDIRQDP RQJ ,6. 19 75%9 DQG56,9 PHDQKIB 6' ' 9 H KIEMMG
GZHUMVP IO ORI W P RH GVBOAHY BMRQDY SRVAIIRQ ,Q WLV VXB  SUP HUGHVIQ
\BU HWIG \WH 0 &3 JHQH Z W SDIDP HMY IQFOGQ) P HI) \WWP SHDMWH  t & * & F RMQW

t SPHU GQQW t ES DQG HYDODURQ IRU KDLSIQ VWRMUHV FRW
FRP SOP HQEUW DQG VHO DQQHDTY 7 KH SUP HUSDILY \WDWH] KIEMMG WH EHV \SDUDP HMY Z HUH
VHBPMG Z W 3UP HUBHW \BUHMGD  ESUWIIRQIRU,6. 19 75%9 DQG56,9 ZKIGI3UP HU
6HW \BUHMGD  ES WIIRQIRUG' ' 9 ,QWIF RYDIEDWRQ XV Q) * HQEDQNV AIXHQF ¥ DQG \WH
1&% 3UP HU% $67 GHP RQMDWG KLIK \WHRUAIE DV SFUIEW ! ZIWK 6. 19 75%9

56,9 DQG6' ' 9 ZI\W QR F BW UDF MW \R RKHUSDWRIHQY 7KLV V X&

SURYIGHV D VWRQ) EIRIQIRWP DWFV IRXQEDIRQ IRUGHYHBSIQ) DQ HILE HQAP XUBG[ 3&5 DV D IRU
0 &9 VXWHMQH ) RBZIQ) WH VNG YDIEDWRQ WH GV QHG SUP HUVHW KDY HKH SRMQIDOR
HQKDQFH GDICRAE VSHHG WURXIK P X@B®[ 3&5 GHWF MRQ DQG IP SIRY HRY KDD QY BV H
P RQWRUQ LQ DTXDFXE@MUH A VWP V/

. H ZRWGV 0 HIDBA WILXV P DRUFDSMIG SIRMQ P XASG[ 3&5 SUP HUGHVIQ EIRQRWP DI¥F V

Ox
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VROMRQ DQG 0 ROFX@U, GHOWLEFDARQ Rl %DRWUDCE DRI HQV
ILRP 6NQ8 GHY IQ &DAVK &@UDV VSS  DQG 710 RIOUDUE

YDIERQ P XVVSS ZIW &@FDQ HVIRQV
/IP ; IDR: H. DQG+D] WHHQ1 MIO0 RKG. KDIG

) DPXOV R $JWR %DVHG ,QGXMN 8 QYHWAWO DO\ VID . HDQIQ -HDQ . HDQEQ 0 DD\ MD
6WGHOMW HPDIOI D # WZDXP NHGX P\

8 GHIDWH VNQ AVHDVH UHSUAVHQW D FUMFDOFKDEBIQI H [Q DTXDFX@MUH IDWP 1Q) BDAQ) \R V M 1A
P REEIGW DQG VW QUEDQAMHRGQRP IE BV W 7KHHRH FROARGD) \MV QV IBVH GHP DQGV WDSIG
DQG DFFXDM IGHQMEDWRQ R WH F DXV BYH EDF MADO SDKRIHQY 7KV VX®B DPHG R
FKDUDAMUL H EDRAMUD VROWMG IR \WH V NIIXBHUBMRQY R DIIHAMG F OV K &OUDV \SS  DQG
WJIROEDE 9DERQPXV VSS XMQ) * IDP WIIQQ) DQG EIRFKHP IE DWW DQG P RBFXOU
ICHQMEDMRQ \WURXIK 3&5 DQG 6 51$ JHQH VHTXHQF Q) 6DP SBV Z HH F RBF MG IURP \WUH
FDWAVK DQG RCQH I ROEDUE Z W FGIFDOBMRQV DAY DQDK 0 HIDK %DF MAD Z DV IV WG IURP \WH
WQ BMRQY/ XMQJ WMUBH ICRAXOMQ) GRSV DQG FX@MUHG RQ QAMHQADIDU EGRG DIDU DQG
7USWH 6RD $JDU 3XWH FXANUV ZHH REWICHG WUWRXIK UHSHDMG V XF XAMUQ) DQG
FKDUDRAMU HG EDVHG RQ FRBQ PRSKRRI\ WXF KDV FRBQ PDUIQ V]IH FRRXU V IOSH
HEVDWRQ DQG RSDAW UHMVXEQY 1Q QWIFWP RBKRBIIE D JIRXSV %DV 1B RQ F /BQ
P RBKR®J\ \WH EDRWMUID Z HH IGHQIMHG DV ( VRKHUEKID FRQ 3 VHXGRP RQDV \SS YDAV \VSS
3URMXVVSS 6WHSWRP \ FHVVSS 0 IFURFRF FIXVSS DQG6HUDIDYV S %RF KP IE DMV W IRZ HG
P RMIVRDWMY Z HWH * IDP SRVMYH DQG URG VKDSHG EDRMUD FRQVVAMQAZ W WH %OF @V JHQXV
Z KIGI RQH VRDW Z DV* IDP QHIDIWH DQG F RFXV VKDSHG FRUMY 8QAQJ \R $ F QHREDRMUI HOXV
YDAV VSS ZDV \WH P RAMGRP ICDQAIURXS F R SDUHG \R RKHU VRDWMV 1Q WH VXB  7KUH
VROV Z HH IXWKHUIGHQMHG XMQ) 6 B 1$ JHQH VHTXHQF Q) DQG % $67 DQDOVVLF RIWP HG
VP IOV R YDAV FHBHXV VIBIQ +* $FF 1R . <H $FF 1R
< DG$  $FF 1R -) 7KHWH 11QEQIV KIJKOKWWH GRP IQDQF HR

YDA VSS 1Q XGHIDWH GMRQV DQG HP SKDVI H WH [P SRMBGFH R IQMIUDIY P RBF XOUDQG
FIRFKHP L[FDCP HKRGY | RUDFFXUDWM SDWIRJ HQ LGHQMEDMRQ LQ DTXDFXEMUH V \ M V

. HZRWGV &DMK &OUDVVSS WQROEDE Y%DUERQ P XV VSS XGHDIYH WWQ SROP HIDVH
FKDQUDRIRQ 6 B51$ JHQH VHTXHQF Q)
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VROMRQ DQG 0 REFX@U, GHOMLFDARQ RI ) XQJ DO8 DRI HQV
ILRP 6NIQ 8 GHY DQG* L@ Rl &DWVK &@UDV VSS  Z LW & @QLFDO

| HIRQV
1 XU$QV ( @D 1 RRU+DVP DAL DQG+ D] WHHQ 1 MY 0 RKG. KD@G
) DFXOVR $JR YDVHG, QMY 8 QYHWAMO DO\ VD . HDQEQ -HD . HDQEQ 0 DO\ VD

6 WGHMY HP DIOI D # MWZD XP NHGX P\

&DMK &OUDVVSS [IDWP IQ) IV JURZ QI Z W \WH SURGXRY W 1Q DI UE XMUH EHV GHV \WH GHFERQ)
IVK TXD@V GXH R VNQ XBHIDIRQ DQG JIQ IQHF MY 7 KHVH FRQAMRQY DUH IUHTXHQ® DV RE DMG
Z I\ IXQIDOSDNRIHQY ZKIFK FRP SURP IV HIVK P P XQW SUIRQH R V ARQEDY [QHF \RQ DQG
FROUEX\WM \R HFRQRP [E ®WHV DP RQJ IDWP HY $ GKRXJK FX@YUH EDV 16 IGHQME [IRQ \MF KJITXH IV
XQGHQDE® SRSXOU W/ \IP H FRQUXP IQ) DQGP D\ EH IQDFF XDIM GXH \R \WH P LOUP RSKRBJIE D
FKDUDPWUMIEY VKDUHG B\ PDQ. IXQIDOV SFIV +HF H WY VXB  IOMAGY \R 1V ROW [XQIDO
SDIKRIHQV IURP \KH WNIQ XBHY DQG JIO R F IQFD® IQHAMG FDWAK & OUDV VSS  XVIQ) 3 RIAR
'HWRWH $JDU 3'$ DQG 6DERDXG ' HWRVHS$JIDU 6'$ IRBZHG B\ PRSKRBRIE D
H DP LODMRQ DQG FRQILLP DMRQ YID P RBFXOUIGHQMEDMRQ 6 NQ X6 MIDQG JIOW VEK/ IURP \KUH
IQHANMGFDMK & & DQG&  FROBF MEDWDQDK 0 HIDK ZHHF XIMUHGRQ6' $ DQG3' $
DQG IQFXEDWGDW R IRU @\ V 0 RSKRBJIEDCRKDUDF MAV MR VXF KDV FRBXU \M \MUH DQG
VSRUAV IRWP DIRQ Z HIH REVHYHG  7KH IXQIDOF RRQHV QV 8\ HG D ZKIW P DUIQ F RRXUDQG D
EOFN FHQMUZ KHQ P DWUH DBQJ Z W D FRWRQ. W WUH 6 XEV AIXHQ® P ROF XOUF RILLP DIRQ
ZDV SHURPHG B\ HWDAW ' 1$ XMQJ 6' 6 /\MV PHKRG DQG DP SO\ Q) WH ,QMEDO
7WQUFUEHG 6SDFHU ,76 WIIRQ ZW ,76 DQG ,76 SUPHW7KH UV XagQ ES 3&5
DP STFRQV Z HIH VHTXHQFHG  DQG VSHF IV IGHQME [MIRQ Z DV DCDOVHG XVQ 1&% % $67 DQG
0(*$ VREDWH 5HXW\KRZHGWWDNWY MV IRP & DUG& \KDUHG VIP LOUW R
$VSHU IOV DFXGDWY VSS $FF 1R 24 DQG - ZK®IVPSBl & ZDV

IGHQIFDOR $XUHREDVGXP SX@OQV $FF 1R 0. 7KHVH 11QEQIV VXSSRW
SUHVIRXV UHSRW R RSSRUNMQMIF IXQIL IQHPURQ 1Q IUVKZ DIMUIVK DQG Y EDM P RSKRBJIE D
REVHYDIRQY PDGH GXUQ) IXQIDOFX@MH 7KXV WV VXB GHP RQVIBMY \KDWF R EIQQ]
P RBFXQUDQG FXGMUH EDVHG P HKRGY V 1QUIE M@ HOKDQF I \WH SUHF IRQ DQG WDSIGW Rl IXQIDO
SDIWRIHQ GDJ QRY FROUEX\UD) R EHMWKHUGQY 1BV HP DD HP HQADSSURDFKHV IQ0 DD\ VIDQF WK
DT XDFXGMUH

. H ZRWGV ) XQIDOIQHAIRY FDWVK P RBFXOUIGHQMEDIRQ $\VSHUIGV VSS  $ XUHREDVGXP
SXOOQY
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( HTHAVRI 3 LRSRQY 6 XSSOP HOBARQ LQ 7 UV ( [ WIQGHURQ 6 \BTRQ
6 HP HQ4 XDDWV ' XUQJ &KIAHG 6\RWDIH

$] KDUL$] P L DQG5 D ,@$1UCD 5 Dd . KDO

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # WZDXP NHGX P\

7KH HTXICH EUHHAQ) 1QGXWWY 1Q 0 DO\ VD IV WDSIGD JURZ IQ) 1Q @H Z W \WH IOF HDVIQ) GHP DQG
IRUHTXHIDQ VSRW +RZ HYHU UHWVHDUFK RQ P SIRY @V BIRQ VHP HQ TXDOWAV WP DIQV Y |
@ WG DQG HTXICH VSHP IV NQRZ Q \R EH KLIK® V XF WG W GDP DIH GXUQ) F KIG V RDIH
7KV WYG DPHG  \R FRP SDUH WH HIHF MHQHW R GLIHHOAFRGF KPADMRQY R SURSRLY
QD 7 W EDVHG H \WMQGHUIQ P DIQEIQQ) WEARQV IR HQ TXDOWYV DQG \R HYDGD\WM

W HIHFW RYHUIUHVK DQG FKIEGIG WRIDJH SHURGY KRXWY 7KV VX® QY BHG WUHH
HDFXOWY DQG VHP HQ Z DV GYIGHG IQR \KUHH WHDW HQAJ URXSV FRQARO 7 SUIRSRLY 7
DQG SIRSRIY 7  7KHUHVXAV LHY IBGIG QR VIQUIE EAGLIHHQAHVY 1Q VHP HQ TXDQAHY EHE HHQ
JURXSV +RZHYHU \WHH Z DV D VIJQLF MQMDF NRQ RQ SURIUHWMY HP R EHEHHQ SURSRLY
FROFHOADIRQ 7 DQGWRIDIHWP H K FRP SDUHG \R F ROWRO z YV z
S 7KH P H SHIRG VU QLIFDQ® WHGXFHG VSHUP  YIDEIMV FRP SDUHG \R \WH L.QUWDOHDAQ)
DW KRXY z \Y z S 6 \RUDJH \IP H KDG QR VIQUIF AHIHF W
RQQRWP DCP RBKRBJ\ ,QFRFOMRQ \WH DGAVRQRI SUIRSRLY IQD 7 W EDV 16 H \MQEHUZ DV
W QLUEDQ® HIHAYH 1Q HQKDQAIQ) \WH SUHVHLY BIRQ R SUIRTUHV WH P RMW R VBGRQ V SUP IRU

K FKI®IG WRIDIH 7 KHVH [IQAQIV VXJIJHV WWDWSURSRIY KRGV V WRQJ SRIMQUWDCDV DQ H \MQGHU

1P SURYIQ) DI HQNRUVKRWMP VHP HQARUDI H LQ \WH GFDCHTXICH IO

. H ZRWGV 6\BARQ VHP HQH \WQGHU SURSRLY FKIGBIG \VARIDIH V IR HQ TXDOWV
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( YDO(DARQRI ' UL HIHQW& ROFHOWDMRQV Rl $ ®RHOHWD $ ®H
EDUEDGHQVY * HO6 XSS®P HQWMG LQ 6 R\ EHDQ/ HFLWILQ %DVHG

( [ WIQGHURQ 6 \BARQ 6 HP HQ 4 XDOW IRU' LI HIHQW& KLAIQJ

" XUDMRQ
7HRK &XL6KDQ DQG5 DD, Q$UCD 5 DD . KD@
) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DD\ VD . HDQEQ -HD . HDQBQ 0 DD\ VD

oWGHOW HP DIOI D # VVZD XP NHGX P\

7KH 0 DD\ MIDQ HTXICH QBN KDV GHY BSHG VIQUF D® EHRQG V 8W \R HQFRP SDV V
YHMICDY VHYIEHV \RXUWP  DQG EWHHAQ) : KIG! SURP R VXV BACDE®I EUHHAQ) SUDF WRHV IV
FUKAIDO UAVHDUFK. RQ HQKDGALQ) BI@RQ VHP HQ TXDDW WWURXI K. CDMUDOVXSSEP HQBMRQ UHP DIQV
@ MMG $BH YHD JHO $9*  SRWHV W SRMQMELRDF MH SURSHWEAV V XK DV KLIK DQIR] IGDQW
FDSDFW DQG EHQHIIFLIDOSROVDFRKDUGH FROMQAV\WDARIHUD SURP V@) RSSRWQW \R [P SURY H
VHP HQ TXD@N Z KHQ XVHG DV D VXSSBP HOMQVHP HQ 7KIVVXG DIPHG  \R HY DOW \KH HIHF W
R QUHHQANFRFHOMMRYY Rl $@H YHD $®H EDUEEDGHOWY  JHOVXSS®P HOMG VR EHDQ GFIKIQ
EDVHG H \MQGHURQ FKIMIG WIARQ VHP HQ TXDOV DQG R DV WV AKH V DIRQ V IR HQ TXDOW
Z WY QLIHHOARKI@R) GXUDIRQ DQG GLIHHOAFRGF I MDMRQ R $&H YHD $@H EDEDGHQWY JHO
VXSSOP HOMG IQR VR EHDQ GFMKIQ EDV I H \WQGHU 8 MQJ D F RMRBIG V QI Gl GRQRUP RGHOR
PIQP [ H JHQHIF YDUDEIOW VHP HQ ZDV H \WQEHG ZIW $9* DV &RQIRO

DQG DQG DQDO] HG DW DQG KRXW 7ZRZD $129% FRILPHG WH H SHF MG
WIQUEDQNVGHFT@H S IQ DOSDUDP HMY DV FKIG GXUDIRQ IGF KDV 16 +RZHY B QR
VI QUEDOAP DIQ HIHPAR \WHDW HOARUIQMUDAIRQ Z DV REVHYHG S ! IQQF B $9* QG
CRAQHIDIYHO DAMUVSHP SK\MRBI\ 2 CHZD $129$ DV KRXWY UHY BBIG \WDWKH

$9* JURXS P DIQEICHG SURIUAMYH P R DW Z F R SDUDE®! \R \WH F RMRO z

) XUKHP RIH CRUWP DOP RBKRBJ\  UHP DICHG UREXWW/ ! DF BV VD@JWRXSV DW
KRXY ,Q FRFGMRQ ZKIBI $9* QG QRWXSHIR® HXKDGF HV IR HQ TXDOW IWGHP ROADWMG
CHIQWWYH EIRFRP SDWELMYV DQG WBEIDW XS VR FRQF IPADIRQ 7KHV HIQAQIV HV BEQY K$9* DV
DVDIH CRQ IQHIRUQDWUDADGGEWYH

. HZRWGY $GHYHD VP HQH WQGEHU WITRQ F KBIGV IR HQ V REHDQ BFINIQ
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( YDO(DARQRI ' LT HIHQW& RQFHOADWRQV Rl 3RP HJ WDQDWM 3 XQLED
JWDODMP - XIFHIQ7UV ( JJ <RI %DVHG ( [ WIQGHURQ WH
4 XDON Rl ) UHVK DQG &KLEBIG 6 \BARQ 6 HP HQ DW LLIHIHQW

6VRWDIH 7P HV
1 XU$ M DK 1 DEID 0 RKG5 RVDQ DQG5 DD, @$ LD 5 DI . KD@

) DFXOVR $JR %DVHG,QOAMY 8 QYHWAMO DO\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOR/ HP DOl D # WZDXP NHGX P\

$ WUFIDOQUHP ICDURQ $, KDV EHHQ Z IGHO DERSWIG 1Q WH HTXIGH 1QGXV W IRUHILE HQAEWHHAQ)
DQG WDSIG JHQHWF [P SURYHP HQA7KH VXF RV \R $, UHDHV RQ P DIQEIQQ) V $P TXDIW ZKIE KIV
SIRH W WSIG GHFOH GXUQ) WH VRDIH R 1BV KDQG FKIBIG VP HQ 6HP HQ H \WQGHLY
VXSSOP HOMG ZIM SRP HIWDQDW MIE H 3-  RIHU KUK SROSKHQRO F RMWQWVDQG SURWF MY H
SURSHWH 7KV VMG DIPHG R GHWMUP IQH \WH RSWP DOF RFHORDIRQ R SRP HIWDQDM MIEH
RU VXSSOP HOMG Z W H1J \ RBI 7 W H \WQGHUIRUS WDEIDQ BA@RQ V IR HQ DQG
\R DWHW IW HIIEEDR [Q P DQEIQQ) V SIP TXDOMY PRI YIDEIOW DQG P REKRBJ\ RY WD
K@) WRDIH SHIRG K DQG K 6HPHQ VDP SBV ZHH H WQGEHG F KOG DV «& DQG

DWHWHG DW DQG KRXY IRU SIRIUHW Y. HP RuW Y DEIOW DQG QRWP DO
P RBKR®J\ 7KH UHWVXOV VKRZHG \WWDW7 KDG VJIQUF QW KLIKHU SIRIUHV \WH P RMW
FRP SDUHG \R \WH FRQURO z W z YIDELDWV z W z

DQG QRWP DOP RISKR®J\ z W z +RZHY W DOSDUDP HMY/
W QLUFDQ® GHFOHG GXUQ) FKIBGVRMDIH  \WR KRXY  Z MW SIRIUHV Y HP RV GHRUHDV 16
|URP z W z Y DEIOW [URP z W z DQG
QR DOP RSKRB®I\ [URP z W z ,Q FRFXMRQ V $SGP HQMRQ R

SRP HIWDQDWI MIEH 7 IQHIJ \ RBI 7 WY H WQGHURIIHY DQ HILE HQADQG SUDF MDOMDMI\ R
WV QUEDQ® HQKDGQRH \WH SUHVHYDIRQ R ERI IUHV KDQG F KEBIG $ WDEIDQV BARQV IR HQ SURVIAQ)
VAIRQJ VXSSRWWR \WH HTXIQH EUHHAQ) 1QGXV W

. HZRWGV 6HPHQ H WQGEHU SRP HIWDQDW MIFH VEIXIRQ V IR HQ VSHP SUHVHYDIRQ F KBIG
ARUDI H
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* HORWSLE & KDUDFWUVDMRQ RI 9 DJ LODOD LEWREIRW Q' RUSHU
( ZHV 7TKIRXIKRXW HABMRQ8VIQ) 6 51$ 6HTXHQFLQJ

0 HWRGV
0 XKDP P DGO DV KK 5 RKIP - DP DUL DQG 0 RKG=KDUL 5 DP @
) DFXOVR $JWR %DOVHG, QG 8 QYHWIMO DD\ VD . HDQEQ -HD . HDQEQ 0 DD VD

6 WMGHMY HP DIOI D # MVZD XP NHGX P\

7KH IQFUDMQ) GHP DQG IRUP XWRQ DQG OP E 1Q 0 DO\ VD BHORMG B\ D UVH 1Q VEXI K\WU
DWWV VIQFH KDV IQMOVLHG LOMHMQ VKHHS SURGKF IRQ  SDUWF XOUD 1Q P SRWG EUHHGY
VXFK DV \WH DEDSWIEGI ' RSHU + RZ HYHU @ WG XQGHWARQAQ) R KRZ WH Y DIQDOP IF REIRD
YDUHV DAIRW JHBMRQ MBI HV 1Q" RSHUHZ HV FRQV WBIQV HIRW \R IGHQM P [E BEIDOQAE TRY
DWRADWG Z W UHSURGXAYH SHURWP DQF HDQG OP E V XY Y. D * URZIQ) HY GHQRH V A JHV VAKDW
DIMDMRYY 1Q WH UHSUIRGXAIYH P IFREIRD GXUQ) SUHIQDQF\ PD\ DGYHW @ DIIHF WRHEO
GHYHBSP HQADQG IQFUHDVH WH UMN Rl DERMIRQ 7KLV VY@ DIP HG \R F IOWDRMU, H WH JHQRWSIE

QYHWW DQG WP SRUDOFKDQIHV [Q \WWH Y DIQDOP IFUREIRI R KHDEM\ ' RSHUHZ HV DRIRW WU

JHABMRQ WBUHV HDW® PIG DQG OWM SHIQDQR $ \RIBOR! IIWHQ HZHV Q P DIQBICHG
XQGHUFRQIGHG KRXAMQI FRQAMRQY DQG 1HG Y%4DFKIDUD KXP IGFRD DQG FRP P HIADCFRFHOADWY

Z HH VDP SBIG DWHDFK WP HVMU * HQRPIE ' 1$ ZDV H WDF MG XVQ \WH 3UPH : D\ * HQRP IE

' 1$ H WDRPIRQ NWDQG P LFUREIDOFRP P XQWAV Z HUH F IOUDRMU HG WURXIK ,@P IQDEDV I 6

B1$ JHQH VHTXHQAQ) \BUHII WH 9  UHIIRQ 7KH UV XV GHP RQV WBWIG WL QUIE WKW 1Q
YDUIQDOP [FUREIDOFRP SRVMRQ DFIRW JHABMRQ BIHY Z MY YDUDMRQY REV I 16 1Q GRP ICDQW
SK\ @ IQFOEAQ) 3 RMREDAMID DQG ) ILP IEX\WY DV Z HODV JHQHD VXFK DV 6 WHS\WFRFFXV DQG
6\ISK\ BFRFFXV  $GKD GAYHWW DQDOVHY UHYHDBIG I0F YDMRQY 1Q P IFUREIDO UFKQHW DQG
HYHQQHW ZKIGI EHB QYHWW IQAFDMG QY IF WRP P XQW AKFMUHY EHEHHQ JHWIMRQDO
SHIRGY 7KH IGHQMFDIRQ R \ABUH DWRF DMG EDRMIDOM D KLKQKW \KHU SRMQIDO DV
P IFUREIDOP DUHWY R UHSURGXRIYH VWYY 2 Y DO \KLY VWG HV BEQY KV D IRXQEDMRQDOY DICDO
P IFUREIRWY SWRILBI IRU RBHUHZ HV SURY BQJ D UHIHUHQRH IRUIXMUH LQYHY MDVMRQY LOR P IFUREIRY

UHDWG UHSURGXKAYH GVREHY DQG V SSRMD  VXEVHTXHQVUAY IBUF K RQ P IF REIRP H EDV 16
LOMYHQIRQV DQG P DQDJ HP HONADMI IHV \R [P SURY HSUHIQDQR RXW R HV DQG OP E V XYY D

. HZRWGV 6HPHQ H WQGEHU SRP HIWDQDW MIFH VEIXIRQ V IR HQ VSHP SUHVHYDIRQ F KBIG
ARUDI H
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( YDOXDARQ RI 9 DJ LQDXD LFWREIRD'  LYHWIW DQG 5 HSURGXFWYH
+RUWP RQH/ HYHY LQ 3 UHJ QDQW RUSHU( Z HV

1 XXGHIQL6 KDIINDK 5 0 DN DQG0 RKG=KDUW 5 DP @

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7KV VMG LQYHWI DIMG \WH @QJ MACDOUKLW 1Q YDI IQDCP IFUREIRVY DQG UHSURGXPY HKRUP RQHV 1Q
\&HQW %6DFN KHDGHG ' RUSHU HZ HV DFURV VKUHH WP MY 9 DJIQDOV Z BV Z HH DQDO] HG Y
6 B1$ WHIXHQAQ) DQG VHXP ZDV SWRIGG XMQ) (/,6$ 5HXW UHY BBG D QWILF W
VXFFHWIRQDOSDWAD \KH 1WA HMU 7 H KIEMMG WH KLIKHV WP IE REIDOGYHWW P HDQ
UEKQHW 7 278V FIODPMUIHG B WH FRGRPIQDFH R 9%DA@ DQG
* DP P DSURWREDRMID $V JHABMRQ SUIRIUAW 16 \B RQRP IE FRQVRIEDIRQ RE F UHG WDQV\IRQQ)
\RZDUG D) WP IEX\MV GRP IQDMG OQGY BSHE\ WHVHF RG 7 DQGWUGWP HVMY 7 %A 7
P [FUREIDOGAYHWW WDFKHG W GZHWSRIQN 7 278V ZLK V AIXHQRH IGHQMW P DW KV
ICFUDMQ) \R IRUJHQHD VXFK DV /\MQEDA@V 3V FKUREDF @V DQG 3 OQRFRF KV
3 DUDIOKRWP RQDOSWRIAY VKRZ HG VI QUEDQMGF HDV N 1Q SURITHY MIRQH DQG HY WRIHQ BIVHY
DWRADKG Z W SUHIQDR SIRILWRQ 3 WRIHAMRGH G ' IRH ILRP  EDV DF RWROGY i@
t QP/ Rt Q P/ IQ7 SHDN@ DW 't Q P/ GUQ 7 DG7
DQG WBELQ 1Q) WHUHDIWU ( VIRTHQ FRQFHORDIRQY DOR QY 8\ HG D F iU XSZ DG WHG 1Q
SUHICDQMIWRXSY 7 t7  FRP SDUHG \R CRQ SUHIQDQAFRQARY UHGF MY HQKDGF 16 SOF IO
Vi QMY 7KHVH [1QAQIV IQAFDW WDWAKH Y DICDOHFRV WP R ' RSHUHZ HV XQGHURHV D
SURIWDP P HG WDQUMRQ IURP D GYHWH FRP P XQW \R D VSHF DO HG ) 1P IE XV UE KHQY URQP HQW
GUYHQ B\ KRWP RQDOWKIW 7KLY WG SURY GV D EDV I@0H IRUIGHQM [Q) P IFUREIDOELIRP DN B/
DWRADWG Z W UHSURGXPIYH KHDEX DQG IRURSIP [ 1QJ P DQDIHP HOAR' RBHUV IKHS

. HZRWGV ' RSHUHZ HV YDJIQDCP IRREIRID SUIRTHV MARQH HMARIHQ P IF BEIDGEY AW
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$ WHWP HOARI $ QUWELRWE 5 HVIGXH LO 0 XVF®! / LYHUDQG . LGOH\
Rl & DWB! 6 R DWs RDGVIGH 6 \B@ 1Q - HD . HDQWEQ

SRUIR$P P HHUS RVDQ DQGO RKG=KDUL 5DP @

) DFXGVR $JR %DVHG,QOAMY 8 QYHWAM0 DO\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOR/ HP DOl E  # WZDXP NHGX P\

7KH SUIHVHQFH R DQIEIRIF BMGXH 1Q XQUHIXOWG P DUHAEHH WDVHY VIQUIE ASXEGE KHDAN
FROFHY P RAWFUMED® \KURXJ K WH | DFLOBMRQ R DQIP [E BEIDOMHVVABGQRH $05 5 RDGV@EH EHH
W@ FRPP RQ DFIRW 0 DD\MD IQFXEQ) . HDQBQ RSHIDM Z MWRXWY MAUCDY V SHY VRQ
WDIMQJ FRFHIV R XQUHI XOWG DQIEIRWE XV HDV Z HODV \WH VOXJ K\MUZ WGEDZ DOSHIRG 7KLY
UM-DUK DIPV VR DAHW \WH DQIEIRIF UMGXH G 1 1Q WH PXVFBI @ B DQG N&H R
VDXI K\MUHG FDWBI IURP URDGVIGH YHQERWY 1Q - HD . HDQEQ 71V WH VDP SBNV Z HH F RBF MG |URP
\WUHH XQUHI XOWIG YHQERY QGQH\IWVXH V P SBV IQ\REO FRQVAY] R RQH P XV FHORCH @ M DQG
ROH NGQH VDPSB! IlRP HDFK YHQGRU $ IR AUH DQDOWFDO SURFHGXUWH ZDV XV 6 1LY W
VAUHHQQ) \WURXIK \WH P IFUREIDOIQKIEMRQ ] RQH DW D XV@Q YDF @V V BY 0 XHBU+ IQRQ
DIDU DQG WHQ \WH VHFRQEDY FRQILP DRY DQDOMY R WH VF HHQQ) XV@ + LK 3 HURWP DQFH
/ OXG &KRP DRIWDSK\  +3/ & / lYHUDQG NGQH VDP SBV V IRZHG IQKIEMRQ | RV ! PP
FRQIWP 1Q) DQIEIRIF UMGXHY P DIQD \WMDR\ FIQHV +3/ & GAWPMG FRFHOMDIRQY R t
"IN Z W WH KL KHWBYHY 1Q WH NGCH V DQG \WH GZ HV \ID \WH @/HY DQG V NHDOVDP SBV
H FHHGHG 0 DD\MDY 05/V 7KHWH IIQEAQIV IQGAF BM SUHHWHQIDO UV EXH DF FRXOMRQ 1Q
P HUERTFD® DRYH \YVXHV DQG KLI KO KWAMFDOIRRG V IHW JDSV 1Q \WH IQRWP DOEHH P DN M/

HP SKDVMQJ \WH QHHG | RUMME\MUUHI XOMRQ DQG URXUH P RQVRUQY

. HZRWGV $QMERYF BHMGXHY DQWP IFUREIDOHMY BIF H$0 5  WRDGVE&H EHH W@ P IF REIDO
ICKIEMRQ] RCH + LJK 3HURWP DCAH/ TXIG &KURP DIRJUDSK\  +3/ &

s o~

QO
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QYHV\W DAQJ WH ,P SDFVRI / DXU O OXFRVIGH 6 XUDPBQWDOG
3 LOHDSS®1 9 LOHI DURQ 3 K\ VIFDO4 XDOW ( YDOXDARQ RI 5 XP LODQW

) HHG 3HW
6 M) DID$SQVD 0 RKG<XQRV DQG6\ HGO XKDP P DG$CH P W DU
) DFX@VR $JWR %OVHG, QMY 8 QYHWIMO DD\ VD . HDQEQ -HD . HDQEQ 0 DO\ VD

6 WGHMY HP DIOI D # MWZD XP NHGX P\

3 HIMITXD@NV DQG GXUDELDW DUH FXFIDAQ WWH IHHG SURGXRURQ F I0IQ DV SK\ VI [DGDP DIH GXUQ]
SDANDIIQ) ZHJIKIQ) VWRIUH DQG WDQV RWWFDQ JHQHIDM [IQHV DQG UHGXF HSURGXF WO UMWV
7KV VWG IQYHWWI DIMG \WH SRIMQIDCR OXU QICFRVEH /* D SDQAGHLY 6 QDMDOVXUDRRIQN
DQG SIQHDSS®! YIHIDU 39 DQ RUDQE DAG V R H \R HKDQF HSHBMWTXDOV DQG V DOV
6 HYHQ WHDWW HOANIRWP XOMRQV ZHWH HY BDMG & FRQMRO  /* 39 & | *
39 & | * 39 7 | * 39 7 | * 39 7 | *
39 DQG7 | * 39  7KH WDW HQN H KIEWNMG @MIDPWHITHF WRQ \WH SK\ VIE IDDQG
\M WMUDOSURSHMV R \WH SHBW 7KH KL KHV VBDWE I GHOAW ZDV UF REHG 1Q &
NJ Pe IRBZHGE 7 NJ Pe DQG7 NJ Pe 7UDNHQA7 DF KHY I6 WH
KL KHVWWSHBMWGXWDEIDW IQGH 3', R DQG JXP P IQHV VR 1 1R VIQUEDQWN
QLUHHQFH Z DV REVHYHG EHZHHQWH 3' , YDOHVR 7 DQG& S S| IQQE B
\KDADXW Q) GFRVIGH DBCH Z DV VXI I FLHQAIR 1P SURYH SHMSK\ VIE IDAHQI\W GXUQ) KDQAIY 7
VKRZ HG WH J UDWAMAKDUEQHW 1 ZKI®I7 S S| DG7 S S|
Z HIH ABMYAFD® VP LOU / INHZ IV HF KZ IGHW Z DV KL KHVAQ 7 P- ZM7 S
S DG7 S S! VRZIQ) QR VWQUEDQAGLHHGF N 2 Y kDO WH
IIQAQIV KLIKQ KWD EDDQFH EHE HHQ RSWP [} 1QJ \WH SK\ VIE DGXUDEIOW R SHIBW DQG P DIQBIQQ)
\M \MUDOFKDUDPMUMIFY \KDW/XSSRWHHG SDOMJELDN DQG DQP DOF RWVXP SURQ / DXU QJGF RICH
SDWFXO® DWP RGHIDW FRFHORDIRQY VKRZ V SURP IVH DV D FRV \MIHRAY HQDWUDOY XIDF BOWRU
HQKDQAQ) 1HHG SHIBMADELDN Z MRXWARP SURP IMQJ \M \WUH

. H ZRWGBV * RDWHHG SHBW OXU QJOFRVGH SIQHDSS®! YIQHI DU SHBMGXWDELONV IQGH \M] MU
SWRIB! DQDOMY
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( YDOXDARQRI ' UIHHQW DUIE $@XP VDWYXP DQG2 QRQ
$@XP FHSD 3RZ GHUS DARV DWD &RP ELQHG 1Q) HHGRQ
* URZ W 3 HURWP DQFH DQG 0 RUBMN RI - DSDQHVH 4 XDIO & RO
NDISRQLED
$Q =KL: HOQ DQG/HRQ 7KDP <HZ 6HQJ

) DFX@VR $JWR %DVHG,QOAMY 8 QYHWIWO DD\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMWV HP DOl D # WZDXP NHGXP\

7KH UMUMFIRQ RQ DQIFIRIF JURZ W SURP RMLY [Q SRXG  SURGXPURQ KDV IQFUHDV IG5 LOMUHV WD
SOQAEDVHG IHHG DEAMYHV VXFK DV JDUF $@P VDWXP DQG RQRQ $@XP FHSD ZKIFK DA

UHFRI Q] HG |RUWHUDQUP [FUREIDCDQG A HV IMH V SSSRMQI SURSHWAY 7KLY V XB. Z DV FRQGXAMG
\R HYDOOW \WH HIHFW R GLIHHQA DUF DQG RQRQ SRZ GHUUMRY DD F R EIGHG IQFGV RQ GBI 1R

RQ WH JURZ\K SHURWP DQFH DQG P RMBONV R - DSDQHV HTXDIO &RMQ[ MISRQED  7KH
H SHUP HQAZ DV DUDQIHG IQ D FRP SBAMYO WDQGRP [l HG GMJQ F R SUMQI RQH F RIWROGHWDQG
WUH GHBY \WHDW HQV FROQEIQQ) YDUIQ) MRV R JDUF DQG RQRQ SRZGHU ZLWW TXDIYY
D@FDMG QR WHSTDIMG JURXSV DQG UHDUHG XQGHU XQURWP P DQDI HP HOAF RGMRYY * URZ W
SHURWP DQFH ZDV P HDVXUHG EDVHG RQ ERG ZHJKWJDQ ZKIBI PRMIOW ZDV UF REHG
\KURXI KRXWIH H SHUP HQIIOSHURG ' DB Z DV DQDO] HG XV@Q RQH ZD\ DQDOVV. R YDUDGQF HR
GHMP IQH WHDW HOVHIHFW  7KH FROMROJURXS UHFRBHG DQ DY MUH ERG ZHJKWJIDIQ R

yA J ZIW D PRUWOW DM R %GV 1HG JDUF tRARQ V $SOP HOMG GHW
DFKIHYHG ERG  ZHJKWJDIQV R z J Z J DG z J IRU
7 WHDW HQW DQG  UWHVSHRIYHO Z W DOV $SEP HQMG JURXSV QV 8\ IQ) D &Z HUP ROV
D R 7KH IHHG FROHWMRQ MR ) &5 IRUFRQRRQY  ZKIFK IV \WH BZ HV \W R SDUHG

Z MY \WH RHUWHDW HQV. $ GRRXIK \WH VXSSBP HQMG GHW GG QRAF RMY MO® SURGXF HKLIKHU
ERG. Z HJKWI DIQ \WDQ WH FROAROIURXS WH UHGXRIRQ LQ P RUBON VXJ J HW SRIMQIDCEHCH LW \R
VXWYLYDELDV DWRADWG Z W JDUF DQG RQRQ IQFAVRY 9 DUDIRQ 1Q JURZ W UV QV N DP RQJ
WHDW HQV P D\ EH DWHEX\MG R GLIHHQRHV 1Q QXAHQAXW) DIRQ LQOHF 16 B\ WH JDUF DQG
RQRQ SRZ GHUMRY 2 YHIDO\WH FRP EIQHG IQFOVRQ R JDUF DQGRQRQSRZGHUDN  KDG QRW
VJIQUEDGFH HIHFWRQ JURZWW SHURP DQFH S EXWF RMMEXWG \R UHGXF 16 P ROV 1Q
- DSDQHVH 4 XDIO

. H ZRWGV * DUIF SRZ GHU RQRQ SRZ GHU - DSDCHVH TXDIOJURZ W SHURWP DQF HIHHG F RY MVRQ
WDIR P RUDDON UDW
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( YDOXDARQRI ' UIHHQW DUIE $@XP VDWYXP DQG2 QRQ
$@XP FHSD 3RZ GHUS DARV DWD &RP ELQHG 1Q) HHGRQ
* URZ W 3 HURWP DQFH DQG 0 RUBMN RI - DSDQHVH 4 XDIO & RO

NDSRQLED
1 XU,] ] DIM=XOINKD 6 KDILXG$] Z DQL DQG/ HRQ 7KDP <HZ 6 HQJ
) DFXQVR $JR %DVHG,QOAMY 8 QYHWAM0 DO\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD

6 WMGHMW HP DIOI D # VIVZD XP NHGX P\

7KH SRXGY QG0 1V IQFHDVIQI® VHHNQ) QDWUDODGMEDIYHY \R $ QIELRWF * URZ W 3 URP RIMY/
$* 3V GH W FRFHIV WHIDWEQ) DQERWY UWMABQRH DQG IRRG VIHW 7KV VX® ZDV
FRQGXPAMG \R HYDODW WH HIHPAR GLIHHOMDMRY R JDUF $@XP VDIYXP DQG RQRQ $@XP
FHSD SRZ GHUDWD FRP ELCHG LQFOMRQ GIYHCR RQWH J URZ W SHURWP DQF HIHHG F RY URQ
DIR )&5 DQGPRWIOV R -DSDCHV HTXDIO &RMQ[ MSRYED $ \REOR @D RG TXD
Z HH UDQERP ® DWAIQHG \R IRXUGHBLY WHDW HQW 1Q D & RP SBMWO 5 DQGERP [ HG' HV1Q &5
ZI\ \ER UHSTFDWV SHU WHDW HQW 7KH WHDW HQW IQFOGHG D EDV DAHW & RQIRO DQG WUH
H SHUP HQEOGHW VXSSBP HOMG Z L\ JDUF SRZGHU 7UDW HOW RQRQ SRZGHU
7UDRHQN DQG D FRPEIQHG P [ \WWH R JDUIF DQG RQRQ SRZ GHU 7 UHDW HQW
' DB Z HH FRIFMG RYHUD ILYH Z HHN SHURG \R DV W \ERG ZHJKWDIQ IHHGIQBN H) &5 DQG
P RUDONV DMV 7 KH UHVXOV IQAFDMG \WDWKH GHIY WHDWF HQN KDG D QRQ V. IQUEDQAH IHF WS !
RQ ERG ZHJKWIDIQ R WH TXDY +RZHYHU VWIQUEDONGLHHF N S ZHH
REVHYHG (Q IHHG IQENH DQG IHHG HILE HQF \ 7KH JURXS IHG Z WK RQRQ SRZGHU 7 WD\ HQW
UHFRUEHG \WH W QUIFDQ® G&Z HWHHG IQBN HDQG WH P RV MILE HOW &5 R F R SDUHG \R

\WH & RQAROIURXS ) XUKHP RH P RUBQYV DWWV Z HH QXP HUFD® GZ HW/ 1Q \WH
JDUF DQG RQRQ WHDW HQAJ URXSV FRP SDUHG \R 1Q WH &RQIROJWRXS ,Q
FRQFOMRQ \WH VXSSBP HOBMRQR RQIRQ SRZ GHUVXF IV \KID [P SURYHG \WH |HHG HILFHGR

DQG Q/DELOV R - DSDQHVH TXDIOVXJIJHV I W SRWQIDCDV DQ HIHALY HODWUDQ) URZ \K SURP RIMU

.HZRWGY * DUF SRZGHUDQG RQRQ SRZGHU - DSDGHVH TXDIO JURZ\K SHURWP DQFH ) HHG
FROYHWRQ IDUR P RMTON (DM
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(IIHAWRI O L HG* DUIF $@XP VDWYXP DQG2 QRQ $@XP FHSD
3RZGHUDW  1Q) HHGRQ* WRZ W 3 HURWP DQFH DQG 0 RUBON
RI - DSDOHVH 4 XDIO & RWLQL NDSRQIED

1 XU$ADM 0 RKDP PDG7DUWP IJ L DQG/ HRQ 7KDP <HZ 6 HQYJ

) DFXGVR $JR %DVHG,QOAMY 8 QYHWAM0 DO\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD
6\WMGHOR HP DOl D # VWVZDXP NHGX P\

7K UMDUK IV \R H SBUH \WH HIHPAR! IQF RERIDIY] PLHG JDUF $@XP DIYXP DQG
RQRQ $@P FHSD SRZGHUIQR \WH GHWR - DSDQHVH TXDIO &RM@Q[ NISRQED $ \RIOR
TXDI®Y Z HH IDQERP ® DWAI GHG IQR IRXUJURXSV D & RQARQJURXS  EDV DAHW 7 DWW HQW
JDUF  7UDR HQWV RURQ DQG 7UHDW HQWV P I[ HG JDWF DQG RQRQ  7KH UV YW
VKRZ HG WDWAKH &RQAROJWIRXS UHFREHG WH KUIKHV VBYHIDIH ERG. Z HIKWDADSSUR [P DIMO
J ZKIGH \WH WHDWR HOM IRXSV V IRZ HG BZ HUJURZ W SHURWP DQF H7KH ) HHG & RQY WVRQ
5DMR ) &5 ZDV DOR VWIQUFDQ® KUIKHULQ \WH \WHDWG JURXSV SDWF XOWD 1Q 7 IQAF BYY
BZ HUIHHG HIIEHQR. FRP SDUHG R \WH & ROMRO + RZ HY I \KH P RV WIQUIE EANQAQ) Z DV 1Q \WH
P RUDOV DM ZKHH 7UDW HQNV 2 QRQ V IRZ HG \WH GZ HV \R RADOW DW/ Z W RQH G-DW
FRP SDUHG \R WH & ROMRQJWIRXS DW  Z W IRXUG-DWY 7KLY V 4JHV WAKDWZ KIG KHUEDO

VXSSBP HQBMRQ GRHV CRAGHFHWWDUD [P SURY HJURZ \K Z HI KWIKDV VWRQ) SRIMQIDOR HQKDGFH

\WH VXWYLYDOUDW Rl - DSDCHVH TXDIY ,Q F RFGIVRQ RQRQ SRZ GHULY D SURP IV QI CDWUDCDGAMY H
IRU UHGXAQ) P RUBOV 1Q TXDIOSURGXAIRQ 7KH [P STF MRV R WY WG F RG FROMEXM \R
KHDGMIHU P RUH VXVARICDE®! SUDPWFHV 1Q SRXAN 1DUP 1Q)

. H ZRWGV - DSDQHVH 4 XDIO* DW@F 3RZGHU 2 QRQ3RZGHU * URZ W 3 HURWP DQF HO RUIBQWV
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( HHAWRI 6 VRUDJ H & RQAWRQV RQ WH 3 K\ VIFDOB LIRSHYAHV R
SRXGM ) HHGV P STFDWRQV IRU/ LYHWMRFN 1 XWMRQ

,UDQ=DP DQL. KRVDIP DQGO RKG+ DIl - DP D3QQ
) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

3RX® [HHG SO\V DQ HWHQIDOURG! 1Q O/HV RN SHURWP DGFH KRZHY M PDQ V FD@ DQG
PHAXP \FD®! IDP HY 1Q WRSIEDOWIIRQY IDF HF ID@IQIHV 1Q SUHVHY Q) [HHG TXDON GXUQ

VWRIDUH 0 DD\ VIDY KRAVDQG KXP IG F I8 DM DF FHOWDWY SK\ EDOGHI IDEDMRQ R [HHG SHBW

SRMQID® WHGEXAQ) \WHUQMYH YDOH DQG KDQGIR) TXDOW 7KLY VXY@ DIP HG\R H DP IQH KRZ

QL HHQNFRQEBICHUWSHV DQG VWRIDI H GXUDMRQY DIHPWKH SK\ V. DSUIRSHWAY R \BIR SRXQN 1HHG
SHBW $ FROMR®IG H SHIP HQEOGMIQ ZDV HP SB HG \R HYDBDWM IRXU N M SDUDP HWY/

P RVMUH FROMQV SHBMGXWDELON SDWF IDV]LH QY WEXMRQ DQG EXBI GHQVW 0 RV YUH F ROWQW
Z DV GHMP IQHG XMQ) WH RYHQ QY IQ) P HKRG  SHBMGXWDELON Z DV HY BDWMG XVQ D MHY H
EDVHG EUHDNDI H WM SDUFG! V] H GVEXURQ Z DV P HDVXUHG Z W D P DQXDOV Y HVKDNHU DQG
EXO! GHOMW Z DV DAHWHG XMQ) \WH FXS IOWF KQTXH ' D ZHWH DQDOV 16 XMQ) \BR Z D\

$129$ \R GAWUP IQH \WH LQAYIGXDODQG [QMDF MH HIHFW R FRQEIGHUWSH DQG WRIDIH \IP H RQ
SHBMFKDUIDRPMAIFY 7KH IIQAQIV 1Q WLV VXB KDV V IRZ Q \WDWMKH WSH R FROBIGHUXVHG \R
ARUH WH 1HHG SHOW VW QUEDQ® IQGHQFH \WH 1HHGY SK\ VEDOTXDOW Z W SOV W/@HG EDIV
FEDWD H KIEMD G&Z HUP RMMUH FROMQN BZ HU EXWMIDZ MIQ DF FSWWEG! BQEDLS 1RU SHBW
GXUWDELOV D P RUH VADE®! SDUWFG! V] H QY MEXIRQ DQG BV UHGXRIIRQ 1Q EXOI GHQVW F IR SDUHG \R

QRO @HG IXQQ. VDNV / RQJHUMRUIDIH SHURGY UHVXEMG [Q SURIUAV WH GHMIRIDIRQ DF RV VDO
P HDVXUHG SDUDP HVMLY 7 KHVH UHVXOV KL K@ KVWKH 1P SRUBQF HRI DSSURSUDM V RDIH F RBIGHY
\R PIQP MVH SK\VEDOGHIWDEDMRQ R SRX@Y [HHG SHBW HV SFD® XQGHU WRSIE IDF 1B DIF

FROGAURQY

. HZRWGV 3RXW 1HHGV P RMXUH FROMQNVEXD! CGHQV W SDUFGI CVIIEXWIRQ  SHMBW GXUDELIDNV
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' HMPARQRI 3RUFIQH' 1$ 1Q$IUFDQ &DWVK ( QMDY E\ ' / RRS

0 MRFKRQGUDCE HI IRQ
1 XU6 KDIITDK + DP GDQ DQG 1 RWKDKIGD $ EX 6 DP DK
) DFXBVR $JUR ¥DVHG, QGO 8 QYHWIMO DD\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD

6 WGHMY HP DIOI  E # MWZD XP NHGX P\

0 DD\ VD IV UHFRIQ] HG DV D J@EDOBDGHUIQ \WH KDDOIRRG IQGAMN  +RZHY W \WH F RQU V I
KDV 1HZ HUMMQJ HQAP HDVXUHV \R HQV XH KDDOFRP SIDQF H SDWFXOW® UHIDWEQ) DQP DOGHUYHG
IHHG LQJ WHAHQW 7KH OFN R VSHALLIE KDOOABQEDUGY IRUDTXDF XAMUH [HHG D@Z V SRUN EDV 16 E)

SURGXAW R EH XVHG 1Q IMK THHG IRWP XOMRQY Z MRXAWFGDU B XOWY  RYHWAIKW 7KLY OF NR
FRP SIOQFH WDIVHY GRXEW DERXWSRWN IUHH 11V K\WA/ ¥V BDAQ) \R FRQV R HUXQFHWBIQN ®UDO
UWN DQG ®W R P DOHWFRQIGHFH 7R DEAHV VWHH W XV MY VX® DIPV \R RSWP IV H
VSHAHV VSHALE' /RRS  SUP HY \MV WMH VHOUMY W Rl \WH GHV 1QHG SUP HY DWALIHIHQABYY &Y
R SRUAGH FRQEP [CDIRQ DQG DQG VXEVHTXHQ® XV HFRQYHQIRCDCB &5
\R GHWPWKH SUWVHQRFH R SRUIFAICH ' 1$ 1Q $IUF B FOWVK & OUDV JDUHSIQXY  HQADIY DIMU D
ZHNR HHAQ) QWIVVXG ' /RRS  SUP HY IRUB XV VAIRD %RV \BIXIXV DQG * DOV JDBV
Z HIH GHMLI QHG DQG RSWP IVHG ,QRMAIDO 1$ Z DV H WDF MG IURP SRUACH F KE NG DQG F DBl DV
\WHVH VSHAHV DUH \WH P RAMIGFRISRIDMG LOR [V KIHHG RUXV I6 DV D QU WRRG V RUF H 7KH
VDP SBV ZHH XVHG \R DWHW SUP HU VSHFIIEW DQG PLHG IQR IV K IHHG DWY DY
FRQDP ICDUWRQ GYHY IRBZHG B\ D IHHAQ) WDODQG 3&5 DP SOIEDIRQ 7KH UV XAV ZHH
YIVXDDHG B\ JHOHBPRSKRUMY $FF REQ] \R \WH UV XV DOKH' /RRS  SUP HY GHVIQHG
IRUDD VSHAHV KDG VXFFHWIX@® DFKIHYHG VSHAHV VSHF ILEWY Z BKRXWFURY \UHDRY W/ Z WK RIHU
VSHAHV 7KH6XVVARD' /RRS  SUP HUKDV DOR GHP RQV WBAMG \WH F [SDELOW R GHWF \WKH
SRIFACH' 1$ DWRQEBP ICDWRQDV &Z DV IQIVK IHHG 7R FRQFXEH \WH UHV YOV YDEEDWMG \WH
HIFHQR R WH6XV6FRD' /RRS  SUP HUIRUWH GHMAIRQ R SRUIACH FRQIP IADUIRQ 1Q 1V K
IHHG ) RUIXWYUH UHHUHCGRH W/ UHFRP P HQGHG R XVH BZ HUSHUIFHQII HV R SRUF QH F RMIP LODWRQ
DQG IRFXV RQKRZ \R RSWP IVH WH VDP ST SHURG DIMUIHHAQ)

. HZRWGV $IUFDQ FDWMWK SRIFAIGH' 1$ KDDOFRP SIDQF H SROP HIDV HF I0IQ WDF \BRQ G BRS
P MFKRQAUDOMHIIRQ
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' HMPARQ RI 3RUFIOH"' 1$ 1Q & DWVK ,QWVMOH DQG 0 HDVE\
&\ WRFKWRP HE * HOH$ P ST LFDWRQ

1 XU6 RIMN D $ EX %DNDU DQG 1 RWKDKICD $EX 6 DP DK

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMVHPDOG D # WZDXP NHGXP\

7KH IQFUHDVIQ) XVH R DQP DOEDVHG 1QJ UHAHQW LQ DTXDF XE8MUH [HHG WDIVHY VXEABIQIDOF RF KDV
UHIDWEQ) KDOOFRP SIDQFH  SDUMFXOWD \WH SRMQIDA RUXQQMQGHG SRIF CH F RMIP IODIRQ 7KLY
FRQDP ICDWRQ FRP SIRP MV WH IQMIUW R DTXDFX@MUH SURGXFW  SRMQID® P SDF MY
FRQUXP HU FRQIGHQFH 7KH SUP DY REMFMH R WH VWG IV \R RSWP I H WH &\ \RFKURP H E
P MIFKRQGUDOSUP HY IRUDWHWIQ) VSHAHV VSHALIEW 7 KHV HUHVXOV LQEFDW 6 XV VARID DQG
* DOV JDBV &\ \WFKURP H E SUP HY VSHALIED® \BAUJ HWG DQG DP SQHG \WHU UV SR HVEU HW
'1$ WHIXHOFHV GHP ROAMDIQY) VI QUIEDQAVY SAHY VSHALEW Z MRXWF BV WDF MW 7KH
VHRQGDP R WH WG IV \R DWHV VIKH VHQV\IYW R \KH 6 XV VEIRID &\ \RFKURP H E SUP HUIRU
GHWAIY SRUAGH FRQBP ICDUIRQ 1Q FRP P HIF DAMVK 1HHG DV Z HGDV 1Q FDWY KQMV MH DQG P HDW
DWUD G IHHAQ) WDOXVQ) 3ROP HIV H&KDIQ 5 HDRAIRY 3&5 &RP P HFFDOIV KIHHG
VDP SBV ZHH XVHG IRUWH DAWHV P HOVR WH SUWV IGF HR' DQ SRMQIDOSL) EDVHG IHHG

FRP SRQHQNV $P RQJ \WH \MUHH VDP S®V DQDO] HG 3 '1',1*63 DX 3 R®
3 KDGWH SUHVHQFH R 6XVVARD' 1$ 2 WHUWDQ \KDMKH 6 XV VFIRID &\ \RFKURP H E SUP HU
FRX@ DOR GHMPWKH SUVHQFH R DQG  SRUAQH IHHGP I[ MUV EXWRW QD

@ HHAQ) \WDO DOFDWAK ZHWH VOF WE 16 KRXUSRWIHHAQ) DQG QR6XVVFRD' 1$ ZDV
GHMAWG [Q HWHU WH IQMAIDH RUWH P HDW V 3JHVIY WDSIG GHIWDEDWRQ R GHBY ' 1$
2 YHIDO \WH RSP IVHG SUP HY DUH VSHF ILE DQG V IV \YH IRUGHWE MY SRUF QH F AP [QDVRQ 1Q
IHHG EXVKDYH @ MG FDSDRW IRUGHWRY) GHBY ' 1$ QWA XV ) XWUH UV IBUF KV IRXG IRF X/
RQ RSWP MQJ SRAWHHAQ) VDP S@ IQMY I \R FDSWUH GHIY ' 1$ EHRUWH GHIWDEDIRQ DQG
FROVGHU P RH VHOWYH \WFKQTXHV VXF KDV TXDQMAYH 3&5 T3&5 R [P SURY HGHMF IRQ
DFFXUDA

. H ZRWGV 3ROP HIDVH FKDIQ UHDRIRQ 1IVK IHHG SRUF QH F RMIP LODURQ P\ \RFKURP H E
KDDOFRP SIDQRH
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( ILEDR\ 2 | 7URSLEDOD LFUREH 6 ROVIRQV LQ 5 HGXFLQJ ) ®
3 RSXOMRQV $ QG 9 ROWBI 2 GRWY/ LQ 4 XDIO) DLP LQJ

=XOINKDO RKDP DG1 DS DQG0 XKDP P DG1 XUD] $EG. KDUP

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # WZDXP NHGX P\

4 XDIOIDWP 1QJ 1Q \WRSIFDOUHIIRQY RI\MQ IDF i VHURXY SUIREGP V V XK DV I® IQHV BMRQV DQG
XCSBDVDQARGRY ILRP P DQXUWH EXIG XS 7KHVH W XV FDQ QHIDWHO DIlHF WKH KHDAK Rl \KH
FULGY WH FRP IRWR IDWP BTV DQG WH V XIRXQAQ) HQYILRQP HQW3 RRUP DQXUH P DQDIHP HQW
FDQ FDXVH GVHDVH DQG SROMRQ [Q QHDUR\ DUDV 7KLY VMG Z DV SHURWP HG \R HY DDWG \WH
HIHAYHQHW R WRSIEDOP [FUREH 70 VROMRQV [Q 1P SIRY @ TXDIOEDW) F RGMRQY B\ UHGXF Q)
|©® SRSXOMRQY YROMBI RGRUBIYHY 1Q TXDICEDW) DQG DWHV G F RNV BQAQ) SXETE SHF ISURQ
$ P I[ HG P HKRGY DSSURDFK Z DV XVHG F R SUMQJ D IRXUZ HHN H SHUP HQBOWDODQG D Z HHN\O
UHSHDMG VXUYH. 6 1L TXDIOFDIHV Z HIH XVHG Z W \WUHH DAMICHG \R 70 \WHDW HQADQG \WUHH DV
FROARY ) ® FRXQW Z HH FRQGXPMG Z HH\D B\ XVQ 1® WDS DQGV IFK. WBS 6 [P XABGHRXV\O
SDWFISDQW FRP SBMWIG VXIYH V HYHY ZHHN XVQJ YDEEDMG WP/ IN W F@& R HY DDWM
SHUFHSWRQV R RGRUDQG 1® SUMVHCE H ( [ SHUP HQEOUHY AV IQEFDIMG QR V IQULIF AHGKF IRQ 1Q
|©® SRSXOMRQV Z W 70 \WHDW HQW&RQARO P HDQ 6' 70 PHDQ 6'

S ,QRSSRVMRQ VXLYH GDWD UHY IBBIG V WRQ) SRMY HSHUF ISWRQV Z WK R SDWF SDQN
UHSRUWAIG [HZ HUIQHV [Q 70 \WHDWMG FDIHV IGHQMHG WHGXF 16 RGRUDQG QRWG [P SWRY 16
FEDQEHW 0 HDQ SHUFHSUIRQ VFRUAV ICFUHDVHG VIQUE W IRP ZHHN P HDQ 6'
WRZHN PHXQ 6' S &DJH HQVILRQP HOWF RFHQ SRV\Y 1 F RIHDWG Z W
GHMPWNG 70 HIEEDR U S 7KH 1QQQIV GHP ROMDWM D QREE®! SHIFHSWRQ DQG
UHDOW JDS ZKHH 70 H KIEWG QR P HDV XDEG! HIHPARQ I® SRSXOMRQY \ HFAMZ DV IGHQMHG DV
PRM HIHAYH B\ WH P DRI R UHVSRQGHON FRPSDUHG WR QR V ED\ I 70 \WHDW HQMIQ
HYDOOWY WH RGRUSHUFHSWRQY DQG 1® SUAV 1gFH

. H ZRWGV 7URSIFDA IFUREHY EIRRIIFDOFRQAROI® SRSXOMRQ P DQDJ HP HONVSXETE
SHUFHSWRQ TXDIADWP 1QJ
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5KHR®J\ 6\ G RI 3RMWMR ,SRP RHD EDVMV 3 RZ GHUDQG 3 DM
3WRRGXFW ( ITHFW Rl DWFBI6J H : DWU7HP SHIDWWH DOQG

3 RVIMR 9 DUHW
) DKDGDICD + XMQD 0 RKG6 X@L DQG/ XN\P DQ,\WP DIO
) DFXOVR $JR %DVHG,QOAMY 8 QYHWAMO DO\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD

6 WGHMW HP DIOI  E # MVZD XP NHGX P\

6Z HHSREDWHY ,SRP RHD EDBAV DU Z IGHD FRQUXP HG DV D WBFK\ URRWF BS EHF DXV HR \WHU
KUK FDUERK\ GIDM FROMOADQG IXQF MRCDOSURSHWAY [Q YDURXV IRRG DSS@TF DIRQV 7KLY WYG,
DIP HG \R H DP ICH \WH HIHFW R \Z HHWSRBWR WSH SURFHV \QJ  SDWFG! V]IH DQG K\ GDIRQ
WP SHIDMUWH RQ WH UKHREJ IFDOSURSHWA R V HHWSRIBAR SRZ GHUDQG SDV MV 7KUHH Y TRV
$QIXQ SXIB® 9MIR RDQH DQG7HRQ ZKMWM ZHH XVHG IQ\WLY H SHUP HON7KH V B SBV
Z HH SIRFHWHG WURXJK FRORR®IG QVIQJ P 1@ DQG VHYIQ) R REWIQ SRZ GHY Z MW GLIHBHQWV
SDWF®I V] HV 7KH SRZ GHY Z HH WHQ UK\ GDMG XMQJ F REZDMU ~ «& DQGKRAZDWU  +&
\R SUHSDUH VHDP DGH SDWAM \VDP SBNV  ZKIE KZ HWH F IR SDUHG Z M FRP P HIADOSDWAM SURGXFW
5 KHRBJLFDO DQDOMY ZDV FRQGXPMG DV +& \R HYDODW \WH \VKHDU AV YV IKDU DM
UHDMRQUKIS DQG QRQ 1 HZ\RQDQ IGZ EHKDY RUR! \KH VDP SBV  7KH UHVXOV VKRZ HG \WDWV Z HW
SRBAR YDUHW SDWF®! VI H SUHSDUDIRQ P HKRG DQG K\ GIDIRQ WP SHIDWUH KDG D V.IQUIE ©W
HIHPARQ \WH UKHREJ LIEDOSURSHWAY R \KH SDWMY $P RQJ WH YDUHMAY $ QJIXQ SDV MKDG \WH
KL KHVWAYVFRVW DQG HOVIFW  VXIJHWWIQ) D VRQIHUV BAF KIHOV W XUH Z KI®! 7HBQI SDWM
KDG \WWH BZ HAWIVFRVW DQG Z HDNHUV WK YUDOSURSHWEY ,Q DGEMRQ SDV MV SUHSDUHG Z W KRW
Z DIMUVKRZ HG KL KHUYIVFRVW \WDQ \WRVH SUHSDUHG Z W F I Z DIMU 6 HD SUHSDUHG SDV MV Z HUA
PR KRP RTHQHRXV DQG VP RRWHU \WDQ F R P HF DOSDVM KUUKDKWY WH P SRWUQF HR
FROWR®G SIRFHWQ) FRQAMRYY 2 Y D@ WH \Z HHWSREAR YDUHN  SDWF®! VI H  SUHSDUDIRQ
SIRFHW DQG K\ GIDVRQ \WMP SHIDWUH DUH DW RIDMG ZLK \WH 16Z EHKDYRU WM \WUH DQG
SURFHWIQI SHURWP DQFH R VZ HHWBRIBAR EDVHG SRZ GHUDQG SDVWMV

. HZRWGV 6ZHWSRIWR ,SRP R-D EDIMWV WKHR®RI\ SRZGHU SDWM K\ GIDVMRQ WP SHIDWUH
YIVFRVW
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6WG RQ' ULQJ . LOHWFV DQG( IIHFW Rl U 1QJ 0 HMRGV RQ
6Z HAB RIR ) BRXU

1 XU: DUEGD %OWAM 1D =DP EW DQG/ X\NP DQ, VWP DIO

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMVHPDO | D # VWZDXP NHGX P\

7KH ,SRP HD EDBMIV RUVZ HHWSRIBAR | BXUSURGXPURQ IQGXV W UHTXIUHY D KK GHIWH R QY IQ)

ZKHUH SDWF®! V] H DQG QY IQ) P HWRGY KDY HD VIQUF DMQGHFH RQ QVIQ) DM 7KLY IV
EHFDXVH  Z MRXNH QHFHWDY  NQHIFY \WH QU [Q) WP H IV RWMQ H WQEHG BDAQ) \R B W R
QXAUMHQNV DQG FRBXU7 KH REMPIYHY R KLY V X®B.  Z HUH \R GHMUP [QH \WWH LQOHQF HRI SDUF I9M] H
RQ QVIQ) NQHW¥V DQG WY DAWHW KRZ \WH FREXU F IDDPMIME VR V HHWSRBAR 1&XU DUH
IQOHQFHG B\ WXQ QVIQ) RYHQ QVIQJ) DQG XVH R D GHK\ GIDRU DQG \R F R SDUH DOWUH
P HKRGV IRUQY Q) NQHWFV FREBXUFKDQIHV / D E  DQGQAYIQ) WP H 6Z HHWSRBARHV R \WUH
QUHHOADUHA 7HBQ) 9MIWR $QIIXQ ZHHQYIGHGIQR \WUWHH SDMEIVIIHV [ FP [ FP

[ FP DQGGIHG 0 RMMUH @W Z DV HV IVDWG DAHI XOUWP H IQMY BY IRUWH GHMUP ICDURQ R
QY IQ) NQHWY DQG FRBXUSUIRSHWY /| D E  ZHUWH GHAMP ICHG XVQ D F KRP DP HMU 7KHV H
UHVXOV IQEFDMG WDWIKH VP DBIUWH SDUF IDV]LHY \WH 1DV MIKH QY IQ) WP H EHF DV HR \WH
KL KHUVXUDFH DUHD DQG BZ HUUMVMBGE HR P RY XWH ALIXVIRQ $P RQJ WH QU IQ) \WHDW HOW \WH
GHK\ GDRUQY Q) H KIEWMG WH KLIKHWWQAY IQ) DM DQG EHWHU F RBXU FRQVHLY BRRQ F R SDUHG
Z W RYHQ DQG VXQ QY IQ) ' DUNHQQ) Z DV KUKHUIRURYHQ QVIQ) DQG \WH VBZ HV \&Y IQ) DM
RAFXUHG [RUWH VXQ QY IQ) SURFHW 7 KH CDWB IQEE M \WH [P SRWDGF HRI V )8SRMQ) SDWF IV]LH

REMIQQ) \WH FRUMHPAGY LQ) \MFKQTXH \R DF KHYH PD[ [P XP HQHU\ HIEHQR SIRGXFQ KUK

TXDOV IEXU DQG SIRYIAQ) \WH EHVWHFRGRP [E P HIWRG IRUSURGXF Q) V Z HVSRDWR |BXU

. A ZRWGV 6 Z HAWWERIMR IGXU QY 1Q) NOHWFY SDUFEIM] H QY IQ] P HWWRGY FREBXUTXDOW
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3 K\ VIFRFKHP LFDQS KDIDRWMUVDWRQ ERVE HHQ & RP P HIFLDCDQG
) RUPP XOWAG / LTXILG 2 W DQF ) HIMVHY Rl $ QFKRYLHV DV 0 LOHIDO

6 RXUFH
1 XU$®D 0 DIVDUDK =D® DQXGAQ DQG/ XNP DQ, WP DIO
) DFXOVR $J R %DVHG, Q30U 8 QYHWAMO DD\ VD . HDQBQ -HD . HDQBQ 0 DO\ D

6VGHMVYHP DO | D # VIVZD XP NHGX P\

/ OXG RUDQE IHWIYHY D RH R \WH P DIQ FROUEX\WRY \WDWSD\ V YABOWRS! 1Q ICFUHDV Q)
DJ UEXGMUDOSURGXRAIYWY ' LLIHUHQAFRP SRVMRQV R @NXIG RUDQE THWIYHUR HUGLHHQAEHQH W
IRU SDQNVJURZ\K 7KV VG ZDV F RGXF MG \R HYDODWM WH SK\ VIE R KP IE [ SURSHWAV
WKHR®J IFDOEHKDYIRXU DQG VHWIRY WP H EMEHHQ \WH IRWP XOWG @'XIG RUDQE IHWDY B/ DQG
FRP P HIFADOIHWDHY 7KLY WG DIP HG \R V H \WH F R SDWV R 1Q @'XIG RUDQE [HWY K E\
WA \WH FRP SRVMRQV 1Q ERW THWIVHU V B SBV RY H\WH RIIH WP H 3K\ VIRF KP IF D
DQDOWY IQFOGHG S+ WMWY FRBXU DQDOVY. 7REO' VRY 16 6RIBV 7' 6 DQG 7REO
BXVSHOGHG 6RIBV 766 ZKIEK ZHH UHFREHG 5 KHRBJIE DSWRIGN Z HH JHCHIDWG XV Q) DQ
$ QRQ 3 DDUKHRP HMUVR DCDOVH IGZ EHKDYIRXUXQGHUYDY 1Q) VKHDUWDMY 6 XVSHQV RQ V DELOW
Z DV DWHWHG \WURXIK D VHMI H SHUP HQMAR GHMUP IQH \KH V 161P HQBMRQ UDW RY WP H 7KH
IIQAQIV VKRZ HG WDWIKH QHZ ® P DGH IRWP XOWG IHWYVHUVKRZ HG D VKW@ DAGE S+ R

FRP SDUDEGI \R \WH FRP P HUADOIHWMD/HU Z KIEK 1V DURXQG QWPVR VR WH
IRUP XOWG VDP SO H KIEWG KLJKHU766  ZKIE KLV W GDAQ W IDAMU IQUDOVHWIL
FRPSDUG\R WH %I R WH FRPPHFDOV P SB 5KHRBIIE DDQDOVV. GHP RQV WBMMG WDW
ERI VDP SBV H KIEMG QRQ 1 HZ \RQDQ V KDUWMIQQQ) EHKDYIRXU Z KHIH Y . RVW GHRWDV 16 DV
VKHDUUDW ICFUHDVHG + RZ HYHU \WH FRP P HUFIDOHWMYHUGVSO) HG KLI KHUV DELON \KDWBUHYHQIG
WDSIG VHAP HOMRYQ ,Q FRQFOMRQ XQEHWABQAQ) WHV HSK\ VIE D SDUIP HMY IV F IMF DIRU
SURGXPWGHYHBSP HQV 7KLY VMG GHP ROMDMY \KDWZ KIBH [RIP XOWMG HWDHY P D\ SRV WV V
DGHTXDWM FKHP IEDOSURSHMAY RSWP IMQJ WHUWKHR®I\ DQG VXV SIQVRQ V BELOV IV HW IMDOR
HQVXUH VARUDI H BQJ HYIW DQG FRP SDWRELOW Z W P HFKDQEDDSSEE BRQM V MP V

. HZRWGV 2 UDQF IHWHU SK\ VFRAKHP IFDO \RBOGW RHG VLY 7' 6 V MY WYG
UKHR®J\
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0 IFIREIDGS WG RI / ITXLG 3 IRELIRWF ) HWWD HU

1 XIXG5\ DIIND O RKDP DG=1Q DQG/ XNP DQ,\P DIO

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # WZDXP NHGX P\

2 UDQF IHW) HY ZKIFK FRP H IWRP  IRRG Z DWM DQG DIUEX@MUH DUH EHQJ SXV KIG P RWH DQG
P RUH DV HQYILRQP HQBRM 1UHQRD VXEWMAMY IRUF KP IF DICBXW + RZHY J WH QY /W DQG
HIEFDRA R P IFREIDO SRSXOMRQY 1Q GF @ SURGXKFHG 'XIG SUREIRIF 1HMWD HY KDY HV FQ@QWV

VAHQME HYIGHGFH \R VXSSRWMKHU YV IHW DQG HIEEHQR.  7KH WG DIP HG DMGHQM IQ) DQG
FKDUDAWUL IQ] \WH P [EUREIDO IDXQD SUVHQWVIQ OXIG SUREIRWE 1HWD) HU DQG HYDODWD) W
DQIP IFUREIDO SRWQIDO DIDIQM SDKRIHQE P IFRRRUDQVPY  ,Q WY UHVHDIF K \ABIQEDG
P IFUREIR®] [FDOP HKRGY Z HIH HP SB HG 1Q \WH SUHSDUDIRQ R QXWHQADIDU ICRF YOMRQ  DQG
DWD\V R DIDUGLIXVIRQ 7KH [HWD) HUVDP SBV Z HH \MV MG DIDIQAM( V FHUE KD F RO\R DV YAV V
WHU ICKIEDMRY DRYIW  7KH UMVXOV GHWMP IQHG WH EHQHIEDO P IEBEHV R 9DF @V DQG
/ DAREDAGY VKRZ Q) VW QUEDQAIKIEMRQ ] RQH PP DIDIQAKH \MV ME ( F R7KURXIK WHVH
VXV OXG SUREIRIF [HWD HY D SWRY 19 \R F RWNEXW \R P IFIREIDOV DAY M/W DQG
\WHHRWH SRWHW DQIP IFUREIDOSURSHWAY \RDWMCKIEMKDUP IXOP IE BRUDQY PV 7KLV SUHV IV
ZRW @ V D VAHQMED® HABEQKHG EDVV IRUWH TXDOW F RMROR P [E REIDCEDV 16 1HWD) HY
DQG VXSSRW WHUURGH 1Q VXMBICDE®! DI UEX@MUH

. HZRWGYV /OXG SUREIRIF 1HW) HU P IFUREIDO IDXQD  DQIP IFUREIDO DAY W  V XAICDE®
DI UEXOUH VRICKHDAK
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$ WHWP HOWRI &RQVXP HU$ FFHSVBQFH DQG 6 HQVRU' 3 LRSHUAHV
Rl : DWLP HRQ O RODWHV DV D 6 XWWELQDE®! 6 Z HAWIQHU

, QORYDWRQ
6 \MV1 DEIKDK 0 XKDP P DG5 I XDQ DQG0 RKG+ Dil] - DP DQQ
) DFXOV R $JUR %DVHG, QBN 8 QYHYAO DO\ VD . HDQEQ -HD . HDQEQ 0 DO\ VD

6 WGHMV HP DIOG D # MWVZD XP NHGX P\

7KHUMH DU R SUP DY FKDEGIQIHV 1Q 0 DO\ VIDY IRRG QG DUH WH V. IQUIE RASRWKDLY MW
ZDWM R Z DWUP HRQV DQG \WH IQFUHDV Q) GHP DQG |RUKHDGKIHUCDUMUDOV Z HWCHY 7KLY V X®
HYDOOWV WH SK\ VIERFKHP IEDOSURSHMAV VHQVRWY  FKDUDPMUMIF \/ DQG FRQVXP HUDF FIS\BIGF HR
ZDMP HBRQ &IMKOV OQDXY P RDWHV DV D GRYHODQG VXAMBIQDE®! VZ HAMQHU 7 KH REMIF MV
ZHH \R RSP IVH \WH SURGXRIRQ SURFHV V FKDIDRMUVH \WWH UHVX®Q) P RDV V\H DQG DW N VW
DFFHSWBELOW DP RQJ FRQVXP HY : DIMP HBQ P RDW N Z DV SUHSDUHG \MURXIK P HF I0QE MIE H
H WDPMRQ IRTZ HG B\ RSHQ ERY) IRVIRXUKRXW DW 7 «& 7KH IlQDOSURGXPWZ DV DQDOVHG
IRUNH\  SK\ VIERFKHP LEDOSDUDP HMY DQG V 19V Rl HYDODMRQ ZDV F RGXKF MG ZW SDQHIY W
IRP 8 QYHWWO DD\ VD . HDQEQ XVQ  SROAKHGRQE \FDB! IRURY HDOMNQ DQG  SRIQN
KHGRQE VFDBN IRURKHY 5 HVXOV VKRZ HG \KDWKH SURGXFHG P ROV V\HDF RHYHG «%4)[ Y DH R

7 DGDS+R 7 6HORY HYDODURQ IQAFDWG KUK RYHDODF FSWELQY Z MK P HDQ
VARGV [Q WH XSSHUDQIHV R KHGRQE VF BV 6 Z HA@HV VDURP D DQG W[ WUH Z HUH IGHQIMHG
DV WH NH  DMEEXWMY GUIMQI FRQUXP HU SHHHHQFH ,Q F RFXMRQ ZDMP HBQ P RDW N
GP ROADMY VIRQ)  SRAMQIDODV D QAMHQAIEK  HFR IUHQED V Z HMQHU \WDW SSRW IRRG
VYMBICDEIONV B\ UHGXAIQ) DI UEX@MUDOZ DMM DQG HQKDQAIQ) WH Y DH R GFDOSURGKF H 7KLY
WHG SIRYIGHV D VAHQME IRXQEDMRQ 1RU IXWKHU SURFHV VRSWIP IV BIRQ DQG FRP P HIFIDDY BIRQ

SURVSHRW Z IWIQ WH [ XQRIRCDARRG DQG CDVMUDOY ZHHWCHUP DUNHW

. HZRWGYV : DMPHBRQ PRDWHY VXWBICDEGI VZHHWMQHU FRWXPHU DF FSWORH
SK\ VIFRFKHP [FDCSURSHWHY DI UEXGMUDOY KRV BHRQ

~A

a
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' HYHRSP HOWDQG 3 K\ VIERFKHP LEDQ] YDOXDARQRI ) HIP HOWMG
3 @QMN/DVHG 6 DXVDIHV ILRP / HIXP H 3 IRMQV

' KDWKIQH * XQDVHI DU DQG =XKDUWIED 7 XDQ + DUMY
) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHOMVHPDO | D # WZDXPNHGXP\

7 KH IQFUHDVIQ) QHHG | RUVX\VABAQDE®! DQG HKIEDCP HDAWDEBMIDWY M KDV DFF IBDIMG UHV IBUF KIQR
SOQAEDVHG WPV \KDWP IP IE \WH VHQWRY  DQG SK\ VIERF K4P IEDOFKDUDF MAV YV R WDGMRCDO
VDXV HY 1 RCHKHBMWY  FKDBIQIHV SHYAMQ DWIIQQ) F RV R HU DSSURYDOZ KIG! P DQEIQQ]
FBDQ OEHOIRWP XOMRQYY 7KLY IXG DIP HG \R GHY IBS [HP HQMG SOQAEDVHG V XV DHV XV Q)
\WUHH GUXP H SLIRMQV Z KIEK DUH VR EHDQV FKIE NEBV DQG NGQH EHDQV DQG R HYDODW \WHU
SK\ MIERFKHP IFDODQG VHQVRY  SURSHWHV 6 DXVDIH P I WUV Z HH SUHSDUHG DQG V XUHG 1OR
VDXVDIH FOMQIV EHRH XQGHURIQ) [HP HOBMRQ IRUWUH @DV DW & 1Q D QVIQ) RY 1©
3 K\ VIERFKHP IFDOHYDODVRYY [QFGHG S+ P HDV XHP HQWV P RMMUH F ROMOWVXV@Q D P RMMUA
DQDO] HU W[ WUH SURILBI DQDOMY DQG F RRXUHYDODMRQ / D E Y BHY 6 HQV Rl HYDODWRQ Z DV
FRQGXAMG XMQJ D SROAKHGRQE V F@ \R HY BOWM DSSHDUDGF H V FHO W WUH \BV W/DQG
RYHDO® DFFHS\BELQW B\ QROWDICHG SDQHDAV  7KH UHVXA@V VKRZ HG \KDWSK\ VIE IR KPP LFDO
SURSHWAV IFOAQ) S+ UHGXAIRQ P RMMUH UMMQIRQ DQG \M \MUH F HOUDF MAMIF \VZ HUH DIIHFE MG
B\ \WHWSH R EHDQ 6 R EHDQ EDVHG V BV DHV KDG D I1UP HUMIKRMUH DQG P RUH SURMOQ Z KHWDV
NGH EHDQ DQG FKIENSHD EDVHG VDXV DHV KDG QY IMFWOY RV DQG F XU YDUDIRQY 6 HQV R
HYDODMRQ UHYHDBIG P RGHIDWM DFFHSWELON Z W RY D@V RV R V REHDQ NEH
EHDQ DQG FKIENSHD 7KH FROWROVDP SBI ) DFKIHYHG D VIOK\W® GZHUV FIR R
IQAFDWY) \KDMKH FKIENSHD EDVHG IRUP XOMRQ UHFHLY 16 \WH KLUKHY WHQV R V FIR R
IQAFDWY) D IDYRIDE®I FRQUXP HU DFF ISBQFH F R SDUHG \R RWHU V P SBV 7K H SHUP HQW
GHP ROMDWV \WH SRMQIDOR XVIQJ GUXP HV DV D IXQRMRQDOEDV HIRU IHP HOMG SODQAEDV I6
VDXVDIHY $V D UHVXOV FBDQ MEHO VXV BAQDEG! DQG Z KRBVRP H P HDADGMEDWY N \KDWP HHW
FRQVXP HU GHP DQGV DQG BHIXOWRY GHP DQGV DU EHQJ GHYHBSHG 7KH RXW R HV SURY GH
YDODE®! LW KW IRUIRRG WRKQRBJ IV VWDQG LOGAN V INHKRTGHY V HNQJ R IQQRY BM Z WIQ \WH
SOQAEDVHG VHRARU

. HZRWGY 3OQEDHG VDXVDIH GUXPH SIRMQV THP HOBMRQ SK\ VRRF KP [E [ DQDOV V.
VHOVRY HYDODURQ

Q:
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( THFW Rl %4-H ) DB HIFHQWI H RQ 3 K\ VIFRFKHP LFDCB LIRSHUAHV
Rl ) HP HOMG %dHH 6 DXVDIH

1 XUDUWDKDQD 0 RKDP DG 1 DMU DQG =XKDUED 7 XDQ + DUMY

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHMVHP DOl E  # WZDXP NHGXP\

) HPP HOMG EHH VDXVIUH IV D SRMQIDOKDOODEMIDAY HR WDGMRGDOV [P L EXWIW TXDDW
GHSHQGV RQ IDAVFRQMOADQG \WH XV HR ABUWMU FX@MH 7KV VWG DIPV \R IGHQM \WH PRV W
VXMDE®! EHH IDASHUFHQBUH B\ HYDOSDWY WH SK\ MERF P IFDOSURSHMV R THP HQMG EHH
VDXVDOHY QDP HD S+ FRBXU \M \MUH SURIGI DQDOMY DQG P RV XWH F ROWQN 6 DXV DHV Z HH
IRP XOWG ZIWK  IDABYHY DQG DQG D IDAWF ROWROZ MRXMBUMU
FXGOMUH $ @QRQ FROARONHDW HQW Z HUH LORFXOWG Z W V BAMMUF XSMUH DQG THWP HOMG IRU. &D\V
DW t «& QD QVIQ) RYHQ 3K\ VE RKHP [EDODQDOVHV BHY IBOIG VIQUFDQAMHIHF WR 1DW
SHUFHQEU H DALRW THP HOBMRQ D\ V 7KH S+ R VMBUAWUIGRF XOWMG \WHDW HOWV GHF HDV 16 [URP
t @ W t & S FRQIWWP Q) V XF NVIXCDF GLIE MIRQ 0 R YuH FROMQN
GHUDVHG RTHUWH S B @ ZW DX IDADPKIHYIQ) &Z HU ILCDOP R YUH
DQG ZKI®! KL KHUIDWIRP XOMRQY UMBICHG VIOKW PRI PRV YW &RBXU
DQDOVY VKRZ HG\WDMDIK\@HW /| IGF HDV 16 VW QUEDQ® Z WK IDWFRQMQN'S WDQILQ IURP
R BLE  IQWH  IDWRP XOMRQ ZKIBI BHAHV VD WP DIGHG VIE®I S
IQAFDWY) EDDQRHG FREXU GHYHBSP HONV 7H WUH SURILG!I DQDOMY GHP ROMDWG WDV DQG
IDWRUP XOMRQV DFKIHYHG RSP DOKDUECHW J DQG J UNVSHFRNHO  SUHY IgI
H FHVMYH [P GHW 1Q BDQ IRP XOMRQY DQG | DAWHDFKIQJ J DQG J
S 7KH IDWRUP XOMRQ DOR H| KIEMIG V SHIRUVSUQ) IGHW PP FRKHVYHQHV V
DQG FKHZ IGHW P- IQAF OMY DQ HOV I W WUH DQG SBDV QWF KZIQ) HIRW
FRPSDUGZM YHY FKHZ\  IDWV P- DQGRYMDVRW IDN  P- 2Y KDOD
IDWGIYHO FRP EICHG Z W ABUMU F XAMUH SURYIGHV DQ RSWP DOEDDQF HR SK\VE R KP IE @
SURSHWHV IQFOAQ] DFFHSWEG! S+ EDDGF 6 FRBXU DQG GHVIDE®!H \M WUH  V 8SRMQ) \KH
GHYHBSP HOAR KLIK TXD@V KDOQHP HQMG EHH VDXV DHV DV SRUN | UHH DEMODIYHY

. HZRWGV ) DV&RQMQN+ DDO0 RMMUH S+ 6 \DUIMUS XAOMUH
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( YDODARQ RI 3K\ VIFRFKHP LEFDODQG & RQVXP HU$ FFHSVBQFH R
) HP HQWG 0 HDAS GMUODWYH 6 DXVDIHV 8 VIQJ © KIW 5 DGLVK
5 DSKDQXV VDWYXV DQG6R\ EHDQV * OFIQHP O

$TIOK 0 XQUIK +WKDP  DQG =XKDUIED 7 XDQ + DUM

) DFXOVR $JWR YDOVHG, QAN 8 QYHWIMO DD\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD
BWGHOMVHPDO | E  # WZDXPNHGXP\

7KH IQFHDMQ) FRQUXP SIRQ R P HDWSURGXF W KDV EHHQ DWRFDWG ZIW DGY MV HKHDIN
RXWRP HV VXFK DV FDERYDVEXOU QV BV N REMMW DQG FDQF W Z KIGWP HDW SURGXF IRQ
FROUEX\MV VI QUIEDQ® R HQYILRGP HQBOGHI IDEDMRQ WURXIK. J UHHQKRXVH JDV HP IW RQV DQG
KUK UMVRXUFH XVH ,Q \KIV WG Z KW IDAVK 5 DSKDQXV VDIYXV DQG VR EHDQ * ®FIQH P O
ZHH XVHG DV SUP DV VRXUFHV R P HDADGMEDIWYHY GXH VR \WHU IDY RUDEGI QAMRCDOSURI BN
IXQRAMRQDOSURSHWY ®&Z FRWDQG HQY IRQP HQEODGY REUHY 7K WG DIPV \R IRWP XOW
IHP HOMG P HDADGMODWH VDXVDIHV IWRP ZKMWM DAY K DQG V REHDQV \R HY BDM \WH
SK\ VIERFKHP [EDOFKDQI HV DQG R GHMUP IQH \WH FRQV R HUDFFHS\BQF HRUGLIHIHQAIRUP XOMRQY
DPRQ 80. ¥ VWGHON 7KH IHP HONG P HDWDGMEDIYH VDXVDIHY ZHMH GHY IBSHG XV Q)
QUHHQAMDIRY R Z KM UDAVK DQG VR EHDQ ) URP WIV VWG D F R P HIF DO $% V BAMMUF XOMUA
Z DV XVHG DV ICRFXGP  IRUMH IHP HOMG V BIVDUH ) HUP HQEMRQ Z DV FDUHG RX\WRU - GD\ V DQG
IQFXEDWG DW & > @3 K\ VIFRFKHP [FDODCDOV N Z HH SHURWP HG LQF XEQ) W[ WUH SWRIG
DQDOMY S+ P RMMUH FROMQADQG FRBXUP HDVXUHP HQW/S HV XV VKRZ HG \WDWIKH Y BHV R S+
Z HIH UHGXPHG RYHUMP H IQAFDI \WDWDRWF DAG Z DV SURGXFHG GXUQ) THWP HOBMRQ 0 RMMUA

FROMQAUP DIGHG FROUMMOADN  \R IRUD@VDP SBV 7H WUH DQDOWY V IRZ HG \KDWWH
VR EHDQ FROMQAR! ) KDG \WH KL KHVAKDUBQHW DQG FKHZ IGHV VZ KI®! )

DQG) ZHH VR\MU 6 HQRY HY BDIRQ ZDV F RGXKPMG ZIW  XQRDIGHG F RV R HU
SDQHMAW DP RQJ 80 . VAXGHQN R DV VAW \IH SDUDP HWAY V XK DV DSSHDUDQFH F XU DURP D
IOYRXU \M \MUH DQG RYHDODFFHSWQFH XV@Q D SROAKHGRQE V BBl 6HQV R HYDODWRQ
VKRZ HG \WDW\WH CRQ IHP HOMG VDXVDUHY  FRORRO KDG \WH KUIKHVWP HDQ V FIRV IRU DD

DWEX\WMV  IQFOIGQ)  RYHUD@ DFFHS\DELDWY z $PRQ) WH IHP HQMG V BV DHV )
UHFHLYHG \WWH KL KHWWFRQUXP HUDFF \WBIQFH Z QA \KH P RV \BUH HUHG
IRP XOMRQ 7KH IIQAQIV VXSSRWWH SRMQNDOR IHP HQMG VDXV DHY ) DV \WWH EHV W

IRUP XOMRQ | RUIXUKHUGHYHBSP HONR VXV BACDE®! P HDWDAMUDWWH V BV DHV

. H ZRWGV 0 HDADAMUDMYH Z KW UDAWK VR EHDQ THUWP HQMG VDXV DH FRQVXP HUDAF E\UICF H
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' HYHRSP HOWRI 9HIDQ) RRG 6 HDVRQIQJ 8 WY LQJ 6 KLVENH
0 XVKWRRP : KW 5 DGIVK DQG. DI/ 1P H/ HDYRV

1 XU$ WILDK 6 DMG. DQG =XKDURED 7 XDQ + DU

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMVHPDO | E  # WZDXPNHGXP\

7KH JURZ1Q) GHP DQG R CDUMUDCDQG KHDAKMIHUIRRG DUH EBRP IQ) DP RQJ FRQUXP HY 7KH XV HR
QOWDOOYRIQ) GHUYHG ILRP IRRG VRXUF HY RQH R WH SURP IMQJ DUHDV [Q IRRG P DQXI DRMUQY
&XUWHO® P RAMIRRG IDYRUQIV DUH SURGKF 16 i QMHIF D RUKLIK® SURF N VB! 7KLV UV IBUF K
SURMPADIP \V \R GHYHBS D QDMWUDCDQG YHIDQ IRRG V IBVRQQI SURGXPWKV Q) V KMBN HP XV KRRP V/
WDAVK DQG NDIHWU@P H BDYHV \WHIHE\ EHQHIMG) \WH IRRG IQGA DQG F ROWEX\D) \R V X BACDE®
IRRG SURGXFIRY ) RXUIRUWP XOMRQY \WDWYDUHG 1Q WH DP RXQAR V KMIN HP XV KRRP Z KW DAY K
DQG NDIIU@ H GDYHV DV WH \MUHH P DIQ LQJ UHAHQW Z HUH XV 16 Z KB RKHUIQ) HAHQN Z HH N 8W
FROADIQN$ @IRP XOMRQY GP ROAMDMG KK SK\ VIE DWBEIOW HY GHGF 16 B\ F RVVAMO® GZ

P RMMMH FRQMQWV UDQIH z W Z DQG ZDWU DRYW WDQIH z W
z ZKIFK VXEWBQID® GZHY WH W NR PIFREIDOVSRMIH ) VIRZHG IDWMW
Z HABELOW z DQG \WH KLIKHV BV KFRQMQW z EHE HHQ WH |RXUIRWP XOMRQY

) KDV \WH GZ HWW\RDUY ,QeH 7 DQG + DXVQHU'5 DIR 7 IQAFDI) EHWHU
|GZ DELOW FRP SDUHG \R RWHUIRWP XOMRQY 7 KH DF F SIDELOV R WH IRUP XOMRQY Z DV DQDO] HG E\
FROGAAY VHORY HYDODIRQ ZMW  XQADIQHG SDQHDAV DPRQJ 80 . VXEHON WURXIK D
VHORY VXUH  7KH VHQURY DEEXWMV ZHHV FRG  KHGRQEV F@& ZKHH  QVISH H WP HO

XQID OHHWPHD ) WMINH P XV KRRP Z KW IDAVK DQG NDIIU @ H
GDYHV KDV VXSHIRU VHORY TXDOMN DF KHYIQ) WH KU KHY VP HDQ V FIRV IRU DO
DWHEX\WMV  IQFOGQ) \BMM z DQG RYHIDODF FHS\WBGF H z IQAFDMQ) W2 DV \WH

P RMWWSUHHUHG IRWP XOMRQ 2 YHIDO \WWH WYG VKRZHG WDWAKH CGHYHBSP HOMR Y BIDQ IRRG
VHDVRQQ] XV IQ) WKIMINH P XWKWRRP  WAWK DQG N DU @PH GDY N KDV SRWMQIDO IRU
FRP P HUFADO DWRQ

. H ZRUWGV 6KIWENHP XVKURRP  IDAVK NDIIU@P HBDY NV 1BV RIQ) FRQUXP HUDFFHS\BGF H
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3K\ VIERFKHP LEDOS QDOVLY Rl & RFRQXWB\ XS Z W' LLIHUHQW
) ®YRXUQI DQG ,W & XWWRP HU$ FFHSVBQFH DP RQJ 8 QLYHWW
0 D@\ VID. HDQWQY/ 6 \WGHQW
1 XUQYDAJW + HB L# (WP L DQG=XKDWED 7 XDQ+ DU
) DFXOV R $ IR YDVHG, QXMWY 8 QYHWWO DD\ MD . HDQEQ -HQ . HDQEQ 0 DO\ MD
oWGHMWHPDO I D # MWZDXP NHGX P\

6 Z HHAMQHLY DUH XVHG H \MQUYHD WURXJ KRXWKH Z R LOF XEQJ DP RQJ F RV R HY Q0 DD\ VIR
7DE®I VXIDULY RWQ RYHXVHG 1Q FRRNQI DQG IRRG SUHSDUDIRQ GHV 8M W DW R MRQ Z W
FKURQE QVHDVHV VIXFK DV GDEHWV Z HIKWI DIQ DQG GHQIICSUREGP V' 7KHHRUH F RVXP HY DUH
GRNQ) QR KHDAKIHUDIMECDIYH \Z HHAWCHY VXE KDV F RRQXAW XS DAKRXIK W F RV R SURQ
UHP DIQV BHDMYH® XQFRP P RQ 1Q WH 0 DO\ VIDQ GHW 7KLY VY@ Z DV FDUHG RAMR GHYHBS D
FRERQX\WMA XS IRP XOMRQ Z W WH IQXVIRQ R I0Y RUQIV KRQH GP RQ FQQDP RQ DQG P IQW
DQG \R FROFHOADW FRERQXAW XS XMQ) KHDIZY SURFHV V) XUKHP R WH SK\ VE IR KP [E D
SURSHWIAV Z HUH DQDOVHG DQG D VHQVRY  HY BIDWRQ Z DV FRQGXF MG DP RQJ 80 . V XEHOW XV QJ

QRQ WDICHG SDCHMAV 7KH UHVXQOV V IRZ HG\KDWKH %4, Y DHIQF KDV IGILRP «\R « DV
\WH GHK\ GDIRQ BVHAQFUDVHG IR \R $PRQ WH IRP XOIRQ/ )  FRONIQQ]
FQUDP RQ IOYRXUQ) VKRZ HG \WH K KHWWREOVRGEG! V BV DQG %I YDOH 7

UHMGHY ) ZIW OP RQIOYRXUQ) WFREGHG\WH BZHV \8% YDOH S+  GXH R WH V IRQ) DF GW
R \WH GP RQ 6 HQRY HYDODUMRQ IQAF MG \KDAMKH RWICDOV B SV Z MRXWDGGHG |OY RUQ)
) DFKIHYHG WH KL KHWARYHDO@DFF IS\VDELOW \VFRUH 7 ROD SRIQAKHGRQF V BO
FRP SDUHG \R \WH GDVWIDYRXUMW ) Z W OP RQ QY RUQJ 7 7KHV HIQAQIV V XIHV W
\WDNQARGXAQ) IOYRXUQ) P XW\EH GRQH F MHX@ \R DYRG P DV Q) \WH LQKHUHQAF R RXADURP D
DQG \BMM ) XUWWHULP SURYHP HQW (Q IRUP XOMG D EHWUF IRRQXW \ XB Z W GLIHHQAKHEV Z 1@
FRQIWP \WH [HDVIELOV R SURGXAIQ) F RRQX\W XS Z M GHVIDE®I VHQVRY DQG SK\ VIRF IKP IE [D
DWHEX\MV DQG I XWMUH VWAV FRXG RSWP IV HKHEE F RF DR R EDDQE HKHDAN SHUF ISURQ Z W
DFFHSWDELOW 7 KH UHVXQOV GHP RQAMDWM \KH SRWMQIDOR! FRE XV \ XB 1Q QY M/ HRRG SURGXF W

KU KQ KW W WRGI DV D KHDAKIHUDAMCDWYH W VZ HHAWWCHLY DQG SURYIAQI XVHXCEUWHIP 1CDY GOV
R VXSSRWAW FRP P HIADQYDWRQ VL) HWG DVWKHDWK F IRV FRXV FRQV R HY/

. H ZRWGV &RFARQXWA XS DAMUDMYH VZ HHWCQHY KHUE IQXMRQ SK\ MERF KPP IFDO
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$ QUAR[ LGDQWS WG\ DQG 3 K\ VRFKHP LFDO& RP SRXQGV
, GHOWLFDWRQ Rl 1 RQSROU( [ WDFWRI 0 XE&HWY / HDYHV 0 RWXV

DED/ LQQ
61M DECD$KP DG5 R KDQ DQG. UWKQD 9 HQLI HBR
) DFXQVR $JWR %DVHG, QG 8 QYHWAMO DO\ VID. HDQEQ -HD . HDQEQ 0 DO\ VD

6WMGCGHMVYHP DO I D # MWZD XP NHGX P\

0XEBHW O0RXV DED /IQQ ZICHD NQRZQ IRU W QXAWDFHXWFDODQG P HAE QDOXVH 1Q $MDQ
WDAUMRQDCOP HAFICQH 61QFH P RAMR WH QMIDMUH KDV IRFXV 16 RQ SRDUSK\ \RF KP [E IV DQG BV V
IRFXVHG RQ QRQSROU FRP SRXQGV KHGFH \MIV VY@ IV SHURWP HG \R DV VAHVAKH DQIR] IGDQW
DRYIW DQG SK\ \RFKHP [FDOCRQSROU H WDPAWR! 0 X@HW GDY N ) UMK 0 XBHW ®GDYHV Z HH
FROPMG DUGIHG SRZ GHUIHG DQG VXEMF MG \R P DFHIDIRQ XMQJ QKH DQH [Q \KIV VXB  7KH
FUKGH H WDPWREVBAGHG Z DV \MNG | RUDQIR] ICDQWE [SDF W 1Q \MP V R (DGE DVF [Y IY1Q) DV YA
Z KIEK UHYHDOBIG D YHY WWIRQJ DQUR] ICDQADF W Z W DQ ,&2 Y BXH R *JP/ ZKE KZDV
FOWLIHG DV GZ HU VAWRQJHUDRIYW \WDQ WH DV RELE DF G V BQCEDG "IP/ KIG\WH
\RBOSKHQRTE FROMOW 73& ZDV GHMP IQHG XVQ WH ) RID & RFDAMX P HNRG Z KHIHE\ \WH
H WDFWUHFREHG PJ *$(J IQAFDWY \WH VDP Sl FRQBIQV P HDV XDE®! SKHORTF
FRP SRXQGV HYHQ 1Q D QRQSRDU VROHQW * DV &KURP DRIWDSK\ 0 DV V6SHFWRP HW  * & 0 6
SR VXFFHWIX® TXDORMYHD IGHOMHG  QRQSRDUF R SRXQGY IGFXEQ) KH DEHF @DO
SK\ \RODFHBM VIXDBIQH DQG SHOBMIDF ROWQH  $ @WHVH FRP SRXQGV DUH DW R DIMG Z W
DQUR] [GDQN P \RSIRMAYH DQMQOP P DRY  DQG SRMQIDODQIFDQFHU SURSHMAV 2 Y DD WKLV
VWXG FRQIP V \KDAQRGSROUH WDFW RN P XEHW ®DY N SRWHV W IQUE IADQIR] IGDQADF Riw
DQG FRONIQ QYHYH ERDANH SK\\WF KPIE WY BOY WHU SRMQIDO DSSTF MRQ 1Q
QX\DFHXWFDO KHUEDO DQG SKDUP DFHX\IE [BSURGXF \GHY RSP HOW

. H ZRUWGEV 0 RXVDED/ IQQ QROSROUH WDFW 73& DQIR] ICDQA* DV & KURP DRI UDSK\
0 DW6SHARPHW * & 0 6
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$ QUR[ LGDQWAXG. DQG %4RDFWYH & RP SRXQG , GHQALEDWRQ R
1 RQSR@U( [ WDFWRI %DQDQD/ HDYHV 0 XVD DFXP LOD®

. XOXKDPPDG$UW . X. DIMP DQG. UVKQD 9 HQL9HBR

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHMVHPDO | D # WZDXPNHGXP\

61Q0FH P RMR \WH QMIDXUH KDV IRFXV 16 RQ SRDUEIRDAIY HF R SRXQGY DQG BNV VIRF X/ 16 RQ
QROSRDU FRP SRXQGV KHQFH WV VXY@ IV SHURP HG R HYDODW DQUR] ICDQNVDF AV DQG
FIRDAYH FRP SRXQGV IGHQMEDIRQ R QRQSROU EDCDQD GDI HWDFW 0 XVD DFXP IQDW 7KH
IUHVK 0 XVD DFXP ICDWB BDYHV Z HH FRBPMG DIUGUHG SRZ GHUHG DQG V XEWIF MG \R P DFHIDWRQ
XMQ) KH DQH 7 KH DQIR] ICDQADRIYIW R \WH 0 XV [DF R IQDWB GDY N H WDF \KDV EHHQ HY BDWG
XMQ) WH  ASKHQ O SIFW® G\ O' 33+ WAFDOVDY IUIQ) DV B DQG \WH \RECSKHQRTE
FROMQN73& DWD\ 7KH KH DQH FXGH H WDPWR! 0 XVD DFXP IQDW GHP RQADWMG Y - \AIRQY
DQIR] ICDQADPAIW Z MW DQ,&2 YDOHR  * J P/ F IR SDUHG \R DVFRELE DAG ,&2 " JP/

+RZHYHU WH 73& YDOH ZDV UHDWY ® ®&Z DW PJ *$( J IQQF MY \WWH SUHVHQF HR
CRQSROU EIRDAIYH FRP SRXQGV 1Q CRQSROU VRY 1@V %RDAIY HFRP SRXQGY SR R \KH
QROSROUH WDPWZ DV SHURWP HG XMQJ * DV &KURP DWJWDSK\ 0 DW 6SHPMRP HW * 6 06 7KH
* & 06 DQDOWY KDV UHYHDBIG DQG IGHQMHG \WH SUWHGFH R QRQSRDUDF BH F R SRXQGV
IFOAQ] SKHQRO  EIV. QP HW G O SK\\RO SK\ \RODFHIW Q KH DGHF RIF DAIG DQG
KH DGHDQRE DAG HM O HAMU 7KLY IQAFDMY \KDWD@ WHVH FRP SRXQGV DIH N &2Q IRU
DQIR] [GDQWN DQIP [FIREIDO RU SKDUP DFRBJIFDO SIRSHUHY  $CAMRD® MY WG VIRQJO
VXSSRUMG \WH UAVHDUFK K\ SRKHVY B\ FRQIILP 1Q) WDWORQBROUF IR SRXQGV H WDF ME IURP 0 XV D

DFXP LQDW SRAWVHW WL QUIEDQADQIR] LCDQWSRMQIDODQG FDQ EH V RF MV X® IGHQMHG \MURXIK
* & 06 DQDOWY

.HZRWGY OXVWD DRXPICDI 73& * DV &KURPDWIWSK\ 0 DVV6SHFWPHW * & 06
QROSRDUH WDRWDQUR] LGDQWDRYIWY
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' HYHBRSP HOADQG ( YDOXDMRQRI . HQDI 6 HHG Y%DVHG DL/
1 XWIMRQDCDQG ) XQPWRQDOB HWY/SHRWYHY

. RN=L<L DQGO DU DD 0 RKDP DG1RU

) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7KH IQFUDMQ) GHP DQG IRU HR IUHQED  SDQAEDVHG  DQG QXAHQALE K IRRGY KDV \WJHHG
UHVHDURK. 1Q XQGHUXVHG FURSV VXFK DV NHQDI + [EVAXV &DQUDEIQXY /. HQDI IV D IDWIURZ LQY
QFRWBIGRQRXV IIEWH SOQADQG D YDODE®! LQGXV MZOF BS IURP \WH 0 DODF IBH IDP 1O W V HGV
DUH UFK 1Q SIRMOQ HWHQIDADWY DFIGY DQG EIRDAIY HFRP SRXQGV DQG UHP DIQ OUHO XCH SBRUHG
1Q IRRG SIRGXFW 7KH VIXG DIP V \R DQDOVH SKHQRTF SIRI@Y XV@Q + LK 3 HURWP DQF H [TXG
&KURP DRIWDSK  +3/ & R NHQD VHHG GHYHBS GALIHHONRWP XOMRQV Rl SIRMQEDLY IULRP N DI
VHHGV DQG HYDODWM \WH QXAMRCDOSURSHWA R WH SURMOQ EDY/ 1GQF XIEQJ \M \WUH DQG P RY XUH
. HODI EDVHG SUIRMQ EDLY Z HIH IRUP XOWG XVIQ) NHDI U7 V HG IGXUDQG DEGMRQDAQ) BHAHQON
VXFK DV RDWVDQG SHDQXWEXWHU ,Q F ROADW \WH SURMOQ MVRDW Z DV SUHSDUHG Y DO IEH
VROELD DIRQ IRUDDOMY 7 KH GHYHBSHG SURGXFW Z HH HY EXDWG |RUWHLU QXAWMRQDOF RMMQW
\M \WUH SIRIBGI P RMMUH FROMQVZ DIMUKRGIQ) FDSDAW DQG SKHQRTE SWRIBI B\ +3/ & +3/ &
DQDOWY IGHQMHG J D@ DALG DV WH SUHERP IQDQISKHQRTE FRP SRXQG LQ WH H WDF VY XUKHUP RUH
\M \MUH SURILGI DQDOMVY 73$  GHP RQV UBAMG \KDVWKH SURMOQ EDLY IR XOWG Z M RDAIGXU )
DQG ROMONAY ) H KIELWNG \WH P RV W R IOU DMIEX\MY R \KH F R P HIF DOUHHHGAHY  7KH
P RVMUH GVHY R WH SURMQ EDWY SURGXF I IDQIH IRP \R ZKIEK IV IGHDOIRU
P DIQBIQQ) SURGXFWARELDV RQ \WH VKHD Z KI®! DY RSURY BQJ D JRRG W[ WUH 7 KH Z DIMUKRTIQ)
FDSDFW : +& DQDOVY UHYHDBIG \WDWAKH IRP XOWMG SIRMQ EDWY KDG V XIE HOAP RY XWH
KROIQ) SURSHWAV Z KIFK DUH QHHGHG \R SUHV iyH DQ DGP ILDEG! V RAIHHODQG V WKPMWUH GXUQY
WRDIH 7KURXIK WH QAMRQ YDOH SURMOQ LV KLIK J J SHUV Y@ SWRYGV D
EDDQFHG QAMMRQDO SWRIGH ) IQEQIV IRP WY UMHDUFK DUH DQUE SDWG \R SUIRYGH D
FRP SUHKHQUYH QXMMRCDOSWRIBH R . HQDI 6 HHG %DV 16 3 UIRMQ %D\ DQG IRUIXMUH GUHF IRQ
Z L@VXSSRWSURGXPWGHYHBSP HOADQG UHV IBUF KIQ IRRG VF HQFH VXV BAQDE®! QAUMRQ  DQG SOQN
EDVHG SIRMQV

. H ZRWGV + ENVFXV &DQQDEIQXV . HQDI VHHG SUIRMQ EDU SKHQRTF SIRIAD) +3/ & DQDOVL
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QYHVW DARQ RI $ QWP LELRELDCB RWQADCR! 1 XW HI 0 \ UMMED
IWDJWDQV 6 HHG ( [ WDFW

$Q : H-1H DQG. KDIXCH] P LO XD]] DP $EGXCS DKP DQ

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHMVHPDO | D # WZDXPNHGXP\

$ QIEDRMUDO UWMMBQFH  SKHQRP HQD KDY HUHGXFHG WH HIHRWY IgHV VR PDQ F RY IQMRQDO
DQIEIRIFY FUHDMQ) DQ XWHQNVGHHG W H SBRUH QRYHO DQIEDAMIDOF MAGDWY [IRP - QDWUDO
VRXUFHV 0 \ UMI¥D IUDIWDQY DOR NCRZQ DV QXW HJ IV UHQRZ CHG IRUIW \WHUIDSHXWF YDOHV DQG
KDV EHHQ ELRDAD XVHG IQ IRRG DURP DWHIDS\ FRV FHMF V DQG WDGMRQDOP HAF(H  7KHU
W QUEDQNSKDUP DFRBJ IFDOSURSHWIHV SURY GH DQ RXW BAQ) EHQF IR DUN 1Q \WHDIQY Y MRXV
AVHDVHV RUIQHAIRYY 7KHHRWH WH F XUHQ/AW ¥® DIP HG\R F R SDUH \WH \ IHG Rl QX\W HI V HG
H WDFW XMQJ IlYH GLIHHQVSRODUWWYHY R VRY i@V KH DQH GF KRURP HKDCH  HW\ O DFHIW
HWDQRO DQG P HDQRO YID \WH P DFHUIDMRQ H \WDF NRQ WRKQTXH DQG GHWMUP 1QH \WHUDQUP IE BEIDO
DRAMW XMQ) GWF GLIXVIRQ DWD 7KH GHMP ICDWRQ R QAW HI V HG H \WDF WDQUP IF BEIDO
DRIYIW Z DV HYDEDWG DI DIQMKILMHQ SDWRJHQF EDF MAD YL 1Y H UWDP SRV\IY HEDF MUD DQG
HIKW WP QHIDWH EDRMUD 7 KH H WDRWRQ UHV YOUHY IBOIG \WDVWKH \ IHG R KH DQH H WDRWZ DV
WH KL KHW IRBZHG E\ P HKDQRO HKDCQRO GFKE®URP HWDQH DQG HWA O
DFHEW 1Q WDWR(GHU DQG 7KH DQIEDRMUIDO DF MW  UHVXOV
WHYHDBIG \WDWD@ILYH H WDFW XVHG 1Q KV VXB ZHMH DEGI \R IKIEWW IBF MG V WBIQV R \WH
WILMHQ \MMEDAMUID Y1} KH DQH GFKEURP HWWDQH HWA COFHVBAM  HWIDQRO DQG P HKDCQRO Z WK
ICKIEIMRQ] RCHV IDQI Q) IURP Z R Z PP Z R Z PP Z W
Z PP Z W Z PPDG 7Z W Z PP WSFWE® * WDP

SRMMYH EDRAMUID ZHUH DOR IRXQG W EH PRUWH VXV FSWEG \R 0 1ULDIWDQY H \WDFW

FRP SDUHG \R * IDP QHJDWH EDRPWUD 7KH VIQIF DAIQEAQIV IURP WLV V XB IQEF [
WDVWQX\W HI VHHGY FRQEIQ SURP IMQJ EIRDF MH F R SRXQGV Z W DQUIFDF MADOSRWMQIDCDI DIQAD
EWRDG VSHAMKP R SDWRJHQF EDRAMID WHUHE\ V IRZIQ) SRWQIDOIRU F R EDWQ EDRMIDO

LQAHRANRQY DQG ERRWQ J HCHUDCKHDAK

. H ZRWGV 0\ UMFD IUJUWDQV DQMEDAMIDODRYW P DFHIDIRQ * DP SRVMY HEDPRUD * UDP
QHID\WH EDRMUD

Ox
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1 DIXUWDCOKHQQD / DZ VRQAD IQHP IV Z W $ QAP LFURELDCDQG
$ QAR LGDQWB RWQWDO

=IMDED XWA IGD WP DIO DQG. KDIXGB] P LO X D] ] DP $EGXCH DKP DQ

) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # WZDXP NHGX P\

/ DZVRQD IQHP IV DOR NCRZQ DV KHQQD KDV ®Q) EHHQ YDAHG 1Q WDGAMRQDOP HAF QH DQG
FRVP HM¥F SUDRIFHV IRUIW DEIOWV VR SURGXF HD QDWUDOF FRXURQ WQ DQG QDI DV ZHODV W
UHSXWG VRRMIQ) FRRIQJ DQG SURMF MH HIHFW RQ\WWH V KD 7 KHV HEHQHIW DUH P DIQD DWHEX\MG
B\ IW SK\ \RFKHP IFDOFRP SRVMRQ SDUF YOI® OZ VRQH SKHQRTIF FRP SRXQGV DQG |0QY RRGV
Z KIFK FRQNEX\M R IW SRMQUDODQIP IF BEIDODQG DQUR] ICDQASURSHMAY 7 KHIHRUH \WH F XUHQW
LQYHWI DURQ DIP HG \R FRP SDUH WH \ IHG R KHQQD ®DI H \WDF WXMQJ I HALIHHQASRDUMAV R
VROHQW KH DQH AFK®URP HWWDQH  HWA O DFHVW  HWDQRO DQG P HKDQRO YD P DF RIDMRQ
H WDPWRQ WRKQTXH  IQYHMDW \WHU DQWP [F BEIDO DF MW XMQ) QV FALXVRQ DV VAD DQG
GHWUP ICH \WH DQUR] ICDQASRIMQIDOR! V IF MG H WDFW XV Q) \RBOSKHQRIF F RMQNV73& DQG
REOIDYRQRG FRQMQW 7) &  7KH DQIP IFUREIDODF MWV R \WH SUHSDUHG ®DI H \WDF V2 HH
HYDGDWG DI DIQAMKILWHQ SDWRJHQF EDF MID YL * IDP SRV\IYH DQG * UWDP QHJ DWH EDRPWMUD
7 KH H WDRRQ URVXGHYHDBIG \WDVWP HWIDQROSURGXF 165 \WWH KLIKHV WIHG R H \WDF \/Z WK
IRBZ HG B\ H\IWDQRO GFKE&URP HWDQH  HW\ COFHMIANM DQG KH DCH Z W
DQG UHVSHAIYHO 7 KH DQUP IFUREIDODRWY W UHV \GHP RQV WBAMG \WDW RMR H \WDF W
XVHG 1Q WV VWG ZHUH DEGI W ICKIEMAKH WILIWMHQ \MV VEDF MID  Y]L GF KRURP HWWDQH HWA O
DFHVIMW  HWDQRODQG P HWWDQROZ W DQ IQKIEMRQ ] RCH WDQJIQ]) IWRP Z t Z PP
Zt Z PP Zt Z PPDG Z t Z PP WVSFWK® 7KHHKDRO
H \WDPWZ DV WHQ FKRVHQ IRUWH DQIR] IGDQADQDOV . Z KHUH WH UHV AW IRZ HG \WWDVWIKH HIWDQRO
HWDPAR /  IQHUP IV SRWHWHG D SRMQIDORI DQIR] ICDQADQG [UHH IDAF [VF Y IQJIQ) DF MO
Z I\ WH \RBOSKHQRIF FRQMQW DQG IOYRQRIG F RWQAZ HUH Z ') 4( PJ DQG
Z 'J 4( PJ WVSHAWHD ' XH W IW SURP MQJ SRWQIDOIQ DQIP IF BEIDODQG
DQUR] ICDQADRWYIMAY \WH GDI H WDF WR! /  IQHUP IV FDQ EH XVHG DV D VDIHURSUIRQ |RUVHQUWY H
WNQIQ SURGXFIQI QDMUDAG HV IRUFRVP HIF SXUSRVHY

. H ZRWGV / DZVRQD ICHP IV DQIP IFUREIDODRAIYIW  DQUR] LGDQADF MW SKHQRTE V IOYRQRGY
VROHON WDRIRQ
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$ QWP LFLRELDOB RWQWDCR! $ HI B P DUP HRV / LOQ/ HDI ( [ WDFW

. XEHIDQ5 DYIFKDQADQ DQG. KDXGB] P LO XD ] DP $EGXCh DKP DQ
) DFX@VR $JWR %DVHG, QAN 8 QYHWIWO DO\ VID . HDQIQ -HD . HDQEBQ 0 DD\ VD
6WGHMVHP DOl D # WVZDXP NHGXP\

0 DD\ VD LV EBMHG Z W GYHWH P HAFIQDOSOQN \WDWHSUHVHQAD UE KDQG GYHWH UV Y RJR)
FIRDAIYH FRP SRXQGV \WDWKDYH EHHQ WDGMRQD® X\d) HG |RUFHQXUHY \R SURP RW KHDIK DQG
WHDW YDURXY GVHDVHY $PRQI WRXVDQGY R P HAFIQDO SOQNVYV SFHV Z W GREXP HOWG
HWQRP HAFIQDOYDOH $HI®I P DWP HRV IV RQH R \WH SRMQIDOUHP HG. SDQN DV IMWKDV EHHQ
ZIGHD XVHG \R \WDWGEDUKHD  LOMV IDOSDIDVAY DQG QY GHW R WH HHY  7KHHRMH \KH
SUHVHQMAXG DIP HG \R FRP SDUH WH \ IHG R $ P DP HRV ®DI H WDF WXVQ 1LY HGLIHHQW

SROUMAV R VROHQWV Y] KH DQH GFK®URP HKDQH  HW\ ODFHVIANM  HWIDQRODQG P HWIDQROYID
P DFHUIDWRQ H \WDRIRQ WFKQTXH DQG 1QY Ml DWW \WHU DQUP IF BEIDOSRWQIDOE\ HP SR\ IQ) QV F
ALIXVIRQ DWD\ 7 KH DQIP IFUREIDOSRWMQIDOR! \WH H \WDF WZ DV \KHQ HY DXD\WG DI DIQAMKILIMHQ
SDWRIHQF EDAMID Y] IYH * UDPt SRV\IYH 6 \ISK\ BFRFFXV DXUHXV YDA@V FHHXYV YDAV
VEWMY ( QMRFRFFXV IDHFDLY / DRRFRF XV DAIGRSKIGY DQG HIKW* IDP CHIDWH EDRMUD
6DP RH® HOMIFD <HYQD HOMRFROND (VF KUF KD FRD 6D RGH® WSKIP XUXP
3 VHXGRP RQDV DHXJIQRVD . BEMIH® SQHXP RQDH 6 KLJHM® ER AL $HIRP RQDV K\ ARSKID  7KH
UHVXOMURP \KIV WYG GHP ROMDWG \WWDWP HWDQROSURGXFHG \WH KLIKHV WIHG R H \ADF VE \K(
IRBZ HG B\ AFKEURP HKDQH HWDQRO KH DQH DQG HW\ ODF MW Z W
DQG UHVSHRYHD 7 KH DQUP IFUREIDCDRWY WY UHVXONMHYHDBIG WDW RXAWR H \WDF W
XVHG QWY VWYG. Z HUH DEG! R IQKIEMDOKH \KLLIMHQ WMWEDF MUD Y1 KH DQH GF KRURP HWDCH
HWDQRODQG P HWDQROZ W DQ ICKIEMRQ |RH IDQIIQ) IlRP 72 R Z PP Z W
Z PP Z \R Z PP DG Z W Z PP WSHFWK® 7KHWH IlQAQIV
VXIJHWMG \WDWS P DUP HBY GDI H WDFW FDQ EH IXUKHU H SBIWG IRUCQRY IDQDWUDODQIEIRIF
QVFRYHY 1QFRP EDIQY P X@AEXJ UHV ABGFH SKHQRP HQD

. HZRWGV  $QIP IFREIDOSRMQANDO $HI®G! P DWP HRY * WP SRV\WH EDRMID * WP QHIDW H
EDRMID AVF GLIXVIRQ DWD\
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* IRZW ' \ QDP IFV Rl $ FFMREDFWUSDWMXUDQXV 50 9  DQG
"9 6WDIQV' XUQJ 3LOHDSS®! - XIFH) HP HQWMRQ | RU9 LOHI DU

3 LRGXFURQ
1 XUDM DK %D31LV ,\P DIO DQG 5 DIP LO RKDP HG 5 HGZ DQ
) DFXQVR! $JWR %DOVHG, QA 8 QYHWAO DO\ VID . HDQEQ “HD . HDQEQ 0 DD\ VD

6 WGHMY HP DIOI D # MWZD XP NHGX P\

3IQHDSSB! IV Z IGHD FXGYDIMG 1Q 0 DO\ VD DQG KDV KLIK QDWUDOVXI DUF RMMQAP DNQJ W XUEG!
IRU YIQHI DU SURGXRIRQ 9 IQHIDU IHP HQBMRQ UHTXILHY \EZR \AMS THUP HQBMRQ  ILWAMKH \ HDV W
QDP HG 6 DFFFKDURP \ FHV FHUHYIMIDH FRQYHWIMG VXJ DLY LOR DBRKRCDQG QH W/ M Z DV DF M¥ DF G
EDPMID \WH $ FHWEDRWU SDAMXUDQXY 509  DQG ' 9 FRQYHWMG HWDQROIQR DF MF DF G
31QHDSSE! FRQEIQV EWRP HDIQ DQ HJ\PH N &ZQ \R IQMIHMH Z 1K EDF MIDOJURZ\W GXUQ)
IHP HOBMRQ + HDWAHDW HOMY FRP P RQD XV 16 \R LCDF DWW EURP HDIQ EHIRWH 1HUWP HQBMRQ
3UHYIRXV UMHDUK DMROWG 509  DQG' 9 VMDIQV R DFHMF DAG EDFMID ILRP ' RN RJ DQG
S5DPEXEQ YIQUDU IHPHQMRYY 7KV VXA DPHG \R IQHVMDM GLHHQN JOF RH
FROFHOADWRYY IQOHCAQ) DFHWF DAG EDFMID JURZ\WW DQG WH DFHMF DF G SURGXF IRQ 7KH
VXEVDM XVHG Z DV DXRFOYHG SIQHDSS®! MIE HDQG GLIHHQA OF RH F RF KDADMRQY Z HH XV 16
DV WHDW HQN  Z KIFK Z HH DG  V MDUFRQFHOADMRY 7 KH IHP HQBMRQ GXUDIRQ
ZDV. @V 7KH P HDVXUHP HQW IRUEDF MIDOJURZ W XV@Q FRBQ IRP IQ) XQW Z KIGI DF GW
P HDVXUHG B\ \MIDWE®! DAGW DQG + LK 3 HURWP DQF H [TXIG & KURP DRIWDSK\ 5 HVXOV IQGF [MG
\KDAEDRMUDOJURZ\K Z DV KLUKHVWADW  VXIDUF RF DADMRQ V ¥JHV MY HQKDGF 6 P IF REIDO
DRAYIW Z W ICFUDVHG VXEVWDM DY EDEIOW $FHWE DAG SURGXKAIRQ AG QRWKRZ D QUHFW
FRUHOMRQ Z W EDRMIDOJURZ W 7KH DFHE DAIG SURGXF IRQ IDQIHV IURP \R

& RUHDMRQ DQDOMY UHYHDBIG D SRAMY HDV VAIDWRQ EHE HHQ V X DUFRQFHQRDIRQ DQG EDRMUDO
JRZW U S @ Z KHUHDV \WH FRUMOMRQ EHE HHQ EDF MADQJ URZ W DQG DF M DF G
SURGXPURQ Z DV Z HDN DQG QRQ VL QULE A5 HI UHV YRQ DQDOV V. UHYHDBIG \WDW/ ¥ DUF RF IDADIRQ
VI QUEDQ® 1QOHQPHG EDAMIDOI URZ W EXWY IRZ HG RQD D @ WG DV RF IMRQ Z W DF MF DF G
SIRGXFIRY 7K MG VKRZV WDWD  JOF RH FRQF KDADMRQ IV \WWH EHMVAUHV M RU EDF MUDO
JURZW ) XUWWHUMXG. FDQ EH FDUWIHG RAE\ XV QI GLIHHQANSHY Rl VXIDUWR 110G RXAKH P RAW
VXMBE®! VXJ DY WSH \R HQKDQRH \WH DF MF DAG F RMWQAR \WH SIQHDSS®! Y QHI DU

. H ZRWGV 3ICHDSSE! YICHI DU [HP HQBMRQ JOFRYV HFRQFHQADMRQ DFHWF DF G
SURGXPUIRQ EDRMUDQI URZ W
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( YDODWQJ 7KH ( 11HPWYHOHW 2 | 31OHDSS®1/ HDI & RP SRW
$ QDQDV &RP RVXV &RP SRWQ 2 QIRQ* URZ W 0 HGID

0 XKDP P DG+ DINDGH KP DG DQG5 DIP LO RKDP HG5 HZ DQ

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # WZDXP NHGX P\

7KV VWG IQYHN DMWY \WH HIHAWYHQHW R SICHDSS®! BDI FRP SRV W6 QDQDV FRP RVXV DV D
VMBICDE®! DAAMYH 1Q RQARQ $@XP FHSD/  JURZ W P HAD XQGHUD VRABMWY [HYM DURQ V \ \MP
7 KH WHVHDURK DEEHWHY DI UEX@MUDOZ DV MVP DQDIHP HQAE\  UHSXISRMQ) SIGHDSS®! BDY N IQR
KL K QXAHQAFRP SRWKDWDIP 1Q) \R HQKDGF 16V D HWDY DQG UHGXFH GHSHQGHQFH R F IR BHDW
SOQIQY P HAD 7KUHH WHDW HQW Z HIH WMMG WHDW HOW 7 FRF BHDW SIQHDSS®
®DI FRP SRW WHDW HQWV 7 F RRSHDW SIQHDSS®I BDI F R SRW DQG WHDW HQW
7 FRFRSHDW 3 K\ VIFDOSURSHMIAV \MV \BICDOV . UHYHDBIG EXO GHQVW YDOHV IDQIIQ)
IURP JFPe ZDMJKROIQ) FBDFW : +& EHEHHQ DQG DIU SRIRVW WV W
EHEZHHQ 7KH SXWH FRFRSHDWPHAD 7 SUIRVIAQ) WH P RWEDDGF 6 V XV WM
FRQAMRQV * URZ\W SHURWP DQFH GDW V IRZHG WDWDW. HHN WHDWHQW 7 DF KHY I6 \KH
KL KHVAWP HDQ SOQAKHI KW Z FP IRBZHGE WDWHQV 7 z FP DQG
WHDW HQW 7 z P 9% ZHN WHDWHQN 7 P DIQBICHG KUIKHW z
FP FRP SDUHG \R WHDW HQW 7 Z FP DQGWDW HQWV z P $WHN
WDWHQN 7 UWHFREHG \WH KUIKHY VP HADQ KHIKW z FP ZIW \WH GZHV W
YDUDEIOW Z KIGI WHDW HQN 7 DQGWHDWHQNV 7 P HDV XHG Z FP DG z
P 7KHIIQEAQIV IQEFDW WDWCQFRSRIDIY SICHDSS®! BDI FRP SRV IR FRF BHDWEDVHG P HAD
AG RWHKDQFH RQRQ JURZ W FRP SDUHG \R F RRSHDWDERQH 3 ICHDSS®! BDI F R SRWMIFRQMEXWMV
VR VXMBICDE®! Z DVWM P DQDI HP HOADQG W @P MIAMRQ 1Q RQRQ F XY BIRQ KL KO KWMG \WH QHHG IRU
IXUKHUMNGEHY RQRSVP [] IQ) FRP SR P HKRGY DQG QXWHQNHBDV H

. HZRWGV 3IQHDSSE! / HDI &RP SRW2 QRQ * UIRZW 6 RV V) HYWUDURQ 3 K\ MEDO3 URSHWHV
6 XMBICDE®! $ J UEXOMUAH
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GHONIEDWRQRI 0 RGFX@UO DINHWY 1Q $ FFVREDFWU
%DFWUD ,VROWG | LIRP ) LXIW LOHI DU

: DQ1RUYDWM ID: DQ$KP DG DQG5 DIP LO RKDP HG5 HZ DQ

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7KH SURGXPIRQ R KLIK TXD@V SIQHDSS®! YIGHI DUWHTXILHV SUHFLY HP RQWUQJ R NH\ DF MF DF G
EDAMID VXFK DV $SFHREDRMUS09 DQG' 9 7KV WYG DIP HG \R GHY S \WDIQV SF ILE
P RBFXOUP DUHY IURP K\ SHYDUDE®! HIIRQV R \WH 6 B1$ JHQH R IDF @B \KH DFF XDWM
QLHHQIDIRQ DQG WDFNQJ R \WHVH VWIDIQV %DF MADCEXGMUHY V RUF 16 1URP THUP HQMG SIQHDSS®!
YIQHI DUZ HIH XVHG IRUJHQRP [E ' 1$ H WDF MRQ DQG Z HUH WP SRUDUD IGHQMHG DV $ FHREDF MU
SDAWMXUDQXV509 DQG' 9 ) RBZIQ) XQUXF FW/ XCB&5 DP SQIFDIRQ Z WK \BLI HMG SUP HY/
WH VROWV ZHUH VXEMIPMG \R GUHF WHTXHFQ) R WH 6 B1$ JHQH DQG SK\ ®JHQHWF
DQDOVHY 7KH SUP DU 11QEQ) WHYHDBIG D FUMF MW RQRP IE GVF HSDQR.  ERK IV DMV VKRZ HG
\WH KL KHW HQHIFE KRP RBJ\ R 6 HUDWD P DFHVFHQY ( QMUIREDRMUDAHDH  QRAKH $ FHVREDFWU
JHOXV 6 P DIFHVFHQV LV D FRP P RQ HQVILRGP HQECEDRWMUXP  RIMQ |RXQG RQ I XIWWXUDFHY DQG LY
P HUERTD® XQUXMMG IRU DFFME DAG |HP HOOMRQ GXH R W P HEERTF @ MMRQY DQG
IORGIDFH \R BZ S+ FRQAMRYY 7KV P IVEHQMEDUIRQ QHD UVXEMG ILRP  UHIDQF H RQ
SKHQRWSIE WDIW VXFK DV P RBKRBJ\  DQG HKDQRORBIDGF H Z KIFK DUH LQUXIIIE HQAIRUDF F UDM
WIDIQ GLIHHQIMRQ 7KH WMG XQGHY FURV \WH QHF MVW R JHQRP IE Y MLEDURQ [Q P IF REIDO
UHVHDURK 5 HSHDWIG VXEFX@MUQ) FDQ BDG \R FRQIDP LODWRQ RURYHU URZ W R1 QRQ B HVEDF MAD
B\ FRP SURP IMQJ FX@UH SXUW 7R HQV XH UHIDE®! LGHQME TRQ DQG P DIQMDQF HRI DFHMF DF G
EDPMUD 1Q YIQHI DU THWP HQBMRQ URXWCH P RBFXOUY BEDIRQ VRK DV 6 B1$ V AIXHF Q)
VKRX@ EH QM UDWG IQR OERDWRY SIRRFRY 7 KHVH SUDF MHV Z IOV SSRWWIKH GHYHBSP HQAR

UREXVWABMURX@UHY DQG HQKDQRH TXDOV FROURAQ YIQHI DUSUIRGXRIRQ

. R ZRWGV $FHWEDRMU 6 HUDVD P DUFHVFHQY SIHDSSGIVIQHIDU 6 Bb1$ 3&5
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7KH ( [THAVRI 2 W DQLE 6 HHG & RDWQJ Z W 3DSD\ D/ HDYHV RQ
* HUP LODWRQ DQG * LIRZ W 3HURWP DQFHIQ 2 ND $ EH® RVFKXV

HVEXGIQXYV
0P L1 D] WD 6 DEIQ. DQG 1 XU. DUP DK 0 XN\BU
) DFXWVR $JWR %OVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD

6 WGHMY HP DIOI D # MWZD XP NHGX P\

7KH SIRGXFURQ R RNID  $EHB RVFKXV HVEXGIQMY 1Q 0 DD\ VD IV R\WMQ @ WG B\ SRRUDQG
ICFROMMOMHHG JHIP ICDIRQ FDXVHG B\ KDUG V HG FROW  HQY IRQP HQEOV WV VDQG HDU®
VHHGIY GVHDVHV 6\ QNHWE FKHP IE T DUH IUHTXHQ® XVHG 1Q F RY IMRQDOV HG \WHDW HOW
ZKIEK P D\ KDYH BQ) WP QHIDWH HIHAW RQ WH HOYILRQP HQADQG KXP DQ KHDAN 7 KHUIHRWH \R
SURP RM VDIH DJ UEX@MUDOSIRGXAIRQ RUDQE DQG V XABICDE®! DEIMIDWY N DUH BHTXIWHG 7KLY
VWXG H SEUHV WH SRWEIOV R XMQJ SDSD\D FDUFD SDSD\D ®D H \\DF VBV DQ RUDQE V HG
FRYHUQ) P DMIDOWR [P SIRYH RND VHHG JHWP ICDIRQ DQG HDW JURZ\K SHURWP DQF H 7KH
REMAYHY R KV WG Z HH \R HYDSDWM \KH HIHFW R SDSD\D ®DI H \WDF \W M) RQ HD®
JURZ\W SDUIP HMY [QFAQ) ®DI QXP EHU SOQMKHIKWDQG VMP GDP HWU 7KLY VWG ZDV
FDUIHG RAVDWS QYHWAW 0 DO\ VID . HDQEQ - HD XV QI QXWHY WD® DQG GERIDRY JHP ICDIRQ
MW 3 DSD\ D GDYHV Z HIH IIWAMGUHG DQG SXOHUL HG IRBZ HGE\ V RKOMH \WDF MRQ\R REVBIQ \WH
GHVILHG SK\ \RFKHP IEDCFRQANHQN $WDELE JXP DQG JOF KRZ HUH XVHG DV EIQAQ) DIHQW 1Q \WH
IRUP XOMRQ R \KH H WDPWEDVHG FROWQY V RMRQY Z KIE KZ HUH SUHSDUHG DWF RF IDADIRQY R
DQG 7KH FROWG VHHG WHDWW HON ZHUH HY BDWG DIDIQV WER F RMROJURXSV
XQUHDMG VHHGY VHIYIQ) DV \WH QHIDWYH F RWRODQG VHHGY \WHDWIG Z WK P DQFR] HE V IIMQJ DV
\WH SRMYH FROIRO &RP SDUHG \R XQUHDMG VHHGY \WRV HF RWG Z I\ SDSD\D ®D H WDFW
SDWFXO® DWVRSVP DOFRGFHQMDIRYY H KIEMWG VI QUEDQ® KLIKHU JHIP IODWRQ SHUF 1B HV
HQKDQFHG WDAFGI HP HUHQFH DQG P SIRY 16 V HGIY YURXU ([ SHUP HQEO WD V IRZHG
ICFUHDVHG  VKRRWGHYHBSP HQW VXJJHV MY \KDMKH EIRDF H FROAMYHQN R SDSD\ D ®DY H
QDP HD SKHQRTFV I@YRQRGY DQG DO BRGV P D HKDQRH HDUW® JURZ W SHURWP DQFH DQG V HG
SIRMAIRY YDVHG RQ WLV IIQAQ)  SDSD\ D GDI H WDF W/ D Y DEGI RUDQE V HG F RMQJ P DWUDO
\KDWFDQ KHS VP DOVFD®! IDP HY JURZ EHWHU FURSV  HQFRXWDIH V XABAQDE®! DI UE Y@ DQG

UHGXFH RQ WH UHIDGFH RQ WA QKHIE SHY IRIGHV

. HZRWGV 2ND 6 HHGFRDIQ) 3DSD\ D GD H WDRW* HUP ICDWRQ 6 HHGTR) JURZ K
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7KH ( [THPWYHQHW RI 0 X@HWY 0 RIXVVSS [ HDI ([ WDFW
3UP 1QJ RQ* HWP LODWRQ DQG ( DUD * LIRZ W RI &KIAD &DSVIEXP

DQOXXP  VHHGV
ORKDPPDG+D|IP O RKDPPDG<DW DQG1XU. DUP DK 0 XN\BU

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DD\ VD . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHMVHP DOl E  # WZDXP NHGXP\

&KI® &DSVIEXP DQQXXP IV DQ [P SRUBQWKRMWFX@MUDO FRS 1Q 0 DO\ VIR \ HWSRRU DQG
ICFROMMQMWHHG JHIP IQDWRQ FRQIOXHY R KIQGHU UHIDE®! V HIGTIR) HY DEQY R HQN 7KLY V X3
HYDGDWG WH HIHAYHQHW R 0 XBHW 0 RXV VSS  ®DI H WDRWDV D QDWUDOEIRSUP IQ) DIHQW
DQG W IQMDPRQ Z W VDERW VHW RQ WH J HUP LQDWRQ DQG HDUD V HIGEY JURZ W Rl 6 RBNF K
VHHGY 0 XEHW H WDPWZ DV SUIHSDUHG XV Q) V RKGMH WDRURQ Z W HWKDCQRO 7KH V P S®
VHHGV Z HH SUP HG DWRXUH \WDPWFRQFHQRDWRQY DQG IRU DQG  KRXWY ZDK
XQNHDWG VHHGV DV \WH FRQARO 7 KH H SHUP HQAZ DV FRQGXF MB XQGHUOERIDRY F RAWRQY DW
8 QYHWVW 0 DD\ VD . HDQEQ DQG GDW RQ JHWP ICDIRQ DM QXP EHUR GDY N SOQAKHJIKW
FKEURSK\ GFRQMQANDQG WP GDP HMUZ HUH UHF REHG DQG DQDOVHG XMQJ RHZD\ $129% 7KH
DSSTFOMRQ R R P XEHW H WDFWRU  KRXLY UHVXAMG 1Q \WH KLI KHVWJ HUP IQDMRQ UDWM z
&RQYHYHO WHDWHOQAZ W D R P XEHW H WDF \W\RU  KRXLY SURGXF 6 WH P O IP XP
QXP EHUR ®GDYHV z DQG WH KLIKHV WKEURSK\ @F RMON z IQAF &)
HOKDQFHG YHIHBMYH JURZ W DQG SKRRV \ HUF SRIMQUIDOXQGHUWHVH  7KH JUHDWMV W HGTR)
KHIKW  Z FP ZDV WHFREHG IQ \WH XCBUP HG F RMROJURXS VXEMF MG \WR D KRXU
WHDW HOAGXUDIRQ ZKHWHDV \WWH PO IP XP VMP GDP HWMU Z PP ZDVREVH & IQ
VHHGIIV \WHDWG Z W D PXEHW ®DI H WDF W7 KHV HIIQAQIV VXIIHWMKDWP XEHWY DI
H WDFW KDV \WWH SRMQIDO \R HKDQFH VSHFEIIE JHWP ICDIRQ DQG HDWD Y HHIMY H JURZ \K

SDUDP HMY Rl FKI@VHHAI)V GHSHQEQ) RQWH SUP 1Q) FRQFHQRDIRQ DQG GXUMRQ DSSTHG

. H ZRWGV &KI@ P XEHW H WDFWEIRSUP [Q) JHWP IQDURQ V KBV AW
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7KH ( [THPRYHQHW RI " LI HIHQAS: ROFHOADARQV Rl %4HWMQ HDI
3 LSHUEHWO ( [ WDFW&.RDWQJ RQ 7KH* HUP LODWRQ DQG ( DU®
* IRZ W 6 HHGOQU ' HYH®RSP HOWRI 0 DU H =HDPD\V/ 6HHGV

0 RKDP DG+ DA.5 DVXOYRIP DQ DQG 1 XU. DUP DK O XNKMWJ

) DFX@VR $JWR ¥DVHG, QMY 8 QYHWIWO DD\ VD . HDQEQ -HDQ . HDQBQ 0 DO\ VD
6WGHOMVHP DOl E  # VWZDXP NHGXP\

ODIH =HDPDV/ IVRHR WH ZR@Y P RAMWIQLEDQAF MHDOF BSV ZIGHD F XY TMG IRU
IRRG IHHG DQG IQGXAIDOXVHY 6 XFFHV YXCFURS HV DEQY IR HQAGHSHQGY JUHDW® RQ XQIRP VHHG
JHP LODWRQ DQG YL RIRXV HDUW® VHHGIY JURZ\K Z KIFK DU HAWHQIDOIRUDF KHY Q) RSWP DOIHG
SHURWP DQFH 3 @QAEDVHG EIR WP XOQW KDYH JDIQHG IGF HDVQ DIWHQIRQ DV QDMWIDOV HG
WHDW HOV WDWP D\ HKDQFH JHP IQDWRQ DQG HDWD® JURZ\K Z MWRXWUHOIQ) RQ V \QKHWF
FKHP IFDY' 7KLY VWG, Z DV FRQGXPNG \R HYDODWM WH HIHRY I§HV \R' GLIHIHONFRQFHOADIRQY R
EHMOGDI 3ISHUEH® H WDPWFRDIDY RQ WH JHIP IQDWRQ DQG HDWD V MG SHURWP DQFH R
P D] H VHHGV ) RUFRGFHQAMRYY R EHMOGDI H WDFW DQG DEQ) ZIW DQ
XQUDMG FROWRO  Z HUH WWMIMG XQGHUF RMRMIG OERDRY F RGMRQY D8 QY B/ MO DD\ VD
. HDQBQ ( DFK WHDW HQNVZDV BHSTDWG WUH WP HY 7KH SUP DY SDUDP HMY DV VMG
IQFOIGHG JHP IODWRQ SHIFHQWH WDGEE 10 BQIW V IRRAWKHIKW DQG V IRRMUHV KZ HIKW' Db
ZHH DQDO]HG XMQ) RQHZD DQDOMY R YDDQRH $129$ DQG PHDQ V ISDUMRQ ZDV
SHURP HG XMQJ) 7XNA P/ +6' \WMADWD  MUIJQUEDQRH ®IYHO 7KH JHIP LODWRQ UHVXOMDQI HG
IURP IQWH  \WDW HOAR 1O \WH WHDW HQW/5 DAF®! BIQIW Y IHG [URP
P 1QWH WHDF HOMIR FP IQWH  \WHDW HOW6 KRRAKHI KWIDQI HG EHE HHQ
FPIQWH  WDWHODQG  FP IQWH  \WHDW HOAZ KIBH VKRRWUHVK Z HI KWDQIHG IURP
J 1Q \WH FROIROR JIQWH  \WHDW HQV2 YHDO VHHGV WHDWMG ZW  EHWOBD!
H WDPWH] KIELWMG \KH P RAMFRQUMAMQAIP SURYHP HQW [Q V HGTY Y IRXU Z KIE KLV JUDWUWDGE 1©
JURZ W DQG KLIKHU VKRRMUAVK Z HIKWE IR SDUHG \R RKHU FRFHORDIRQY 7KLY IQEE BV \KDW
P RGHDW FROFHOAMRQY R EHMOBDI H WDF VW~ F ) HQKDQF HP DI H V HGI SHURW DGF H
DQG P D\ VHYH DV D SURP IMQJ CDMUDORHDE HQAIR P SURY HHDUD JURZ\K ) XUKHULQY MM DURQY
IQFRISRIDMG)  DQINXQI DO DAVHWP HQN DUH U R P HQGHG \R H SBUH IW IX@ SRWQIDODV D
P XQUXQRURQDOMHHG FROW DI HQW

. H ZRWGBV %-WOBDI H WDRWP D} H FROWQ  VHHG JHWP ICDUIRQ V HGIY JURZ W
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QOHOFH Rl %HZ 1QJ 7HP SHIDWUHY RO WH $ QAR] LGDQW
3 LRSHUAHV DQG 3 K\ VIFRFKHP LEDOS. KDIDFWUMMEY RI
3 GPWDQWXV DP ERIQIEXV / RXU + HUEDO7 HD

0 RKDP DG$P IUSM DD DQG 0 RKG 6 KDUXGB] P DQ

) DRXGVR $JWR ¥DVHG, QX 8 QYHWAWO DO\ MD . HDQIQ -HD . HDQEQ 0 DD\ MD
6 WMGHMV HP DIOI  E # MWVZD XP NHGX P\

3 GFDQIXV DP ERQEXV/ RXU ,QADQ¥RIIH 1V D Z HONQRZ Q P HAFIQDCS@QAZ WK \WHUDSHX\IF
YDOHV 7KH SUVHQOAMMG. ZDV DIP HG \R GHWMUP IGH WH HIHPWR EUZ1Q) WP SHIDXUH RQ \KH
DQIR] ICDQNDRYIW DQG SK\ MIRFKHP [E [ SDUDP HWMY R 3 BFDQIXY DP ERQEXV KHUEDOWD
' 33+ DWD. ZDV [P SBP HQMG \R HV IR/DIM [UHH UDAFDOV BY IQJ1Q) DAYW F XU/ D DQGE
DV ZHODV S+ ZHH P HDVXUHG [P P HADMD R HYDODWM WH SK\ VARF KP IE DTXDOV R \MD
IQXVIRQV 7KH GDYHV ZHH QUHG B\ 1UHH H QUIQ) DQG WHQ WH GDYHV ZHWH P IOIG \R VP L
SRZGHU 7KH QUHG GDYHV ZHH EUVZHG DV Y DRXV WP SHDXUH & -& DG -& DQG
VRONHG IRU P IQXOMY 7KH GBZ W& 2 Y BHV 1Q \WH \MD EWZ HG DV +& IQAF TMV \WH KLIKHV W

VJIQUEDQW S DQIR] [CDQAMDPY W  h 'JP/ IRBZHGE WH +& EUZ

"JP/ ZKI®IWH & VDP SBI VKRZHG WH GZ HV VQIR] LCDQADRIY W *JP/  TKH
FRBUP HWE EDVHG WXG R 3GPWDQNXV DP ERIQEXV KHEDO WD UWFRGHG QR VIQUE @W
QUHHFH S XQGHUIQFUDMQ) EWZIQ) WP SHIDWMUH 7KH @KWGHV V/  GHF HDVHG IURP

z DW & \R Z DW +& DQGGVRDN BIRU P IQOWMV IQEF IMG QR VIQUIF W
Sl CDUNHQQ) ERW \WH BHG JUHHQ D DQG\H®Z EGH E  SDW H SHUHQFHG QR VIQIIFDQW
FKDQIH VXJJHIQ) VXEV@I YDUDMRQV 1Q F RRXU $ @WH VDP SBV VKRZ HG D F RV DOAWYDGH R S+
VKRZ 1Q) \WWDWDAGW UHP DIGHG XQFKDQIHG E\ WP SHIDWUH 7KHV HIQAQIV IQAF MG \WDVWEWHZ
WP SHIDMUH H HIMG RQD D P DU IQDCH THPWRQ F RRXUSDUDP MY DV WH YDUDMRQV IQ/ D DQG
E YDOHV ZHH P IQP DODQG AG QRW ¥JHWW IQIIE AVVXDOGLIHHQFHY DP RQJ V P SBV ,Q
FROFOMRQ EUZI1Q) QUIHG3$/ GDYHV DAD WP SHDMH R «& VXIJHVWP O IP XP DQIR IGDQW
SRWMQIDY W FREBXUDQG S+ UAMQIRQ VXSSRMD) W XV HDV D IXQF MRCDCKHUEDOMD

. H ZRWGEV 3GPWDQKXV DP ERQEXV/ RXU' 33+ DAFDOFDYHQIIQ) DAD\  + HUEEDOMD %437 1QJ
WP SHIDWUH 3 K\ IERFKHP LEDCSURSHWAY
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6 VRUDJ H 6 VBELON Rl ' UHG 3 BFWDQWIXV DP ERIQIEXV / RXUDV D
) RRG) @YRXUQ] ,QJ IHGLHQW

' KAD$TIOK DQGO RKG6 KDIXCH] P DQ

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHMVHP DOl E  # MWZDXP NHGXP\

' HVSIW W JURZIQ) XVH DV D CDMIDOIOYRXUQ) DI HQW VAHQME IQRWP DIRQ RQ KRZ ARIDIH

FRQAWRQV DIIHAWWH TXDQWV DQG VDIHW R 3 BIFDQKIXYV DP ERIQEXV / RXUUWHP DIQV @P WG 7KH
REMRIYH R WLV WG Z DV \R G-I ICH \KH RSV DOWRUIDIH F RGURQ 1Q \WWMP V R \MP SHIDWUH

@ KWDQG P IFUREIDCDQDOMY IRUGIHG 3$/ RY KD SHUIRG R WUHH P ROKV ) WV K3$/ GDY N Z HUH
FROAWNG 1Q - HD . HDQEQ GHK\ GIDMG DW & DQG WRUHG XQGHUWH IRXUF RAMRQY  DILWI KW
SOWIF ERWBNV GDUN DI KWSOWIF ERWBN @ KWDOP IQXP UHV IBOE® EDJV GDUN DQG DAP IQIXP
UHVHDDE®!I EDJV @KW RYHUD SHURG R DQG PRQKV 3K VF R KP IF DSDUDP HMY
IFOAQI FRBXU/ D E ZDWMUDRIY W DQGS+ ZHH P HDV XHG P RQK® XVQ D FKURP DP HWU
Z DWU DRIYIW WHDGHUDQG S+ P HWU Z KIBI P IF BEIDOTXD@Y Z DV DW NVHG \WURXIK \RADOY DEG
FRXQV 79& RQ QHQWDIDU 5 HV W WKRZHG VIQIIF WFKDQIHV 1Q F XU DWHEX\MV  /
IQFUHDVHG IRP z W z ZIW DOP IQXP UHV IBOE® EDIV IQ @ KWF RGMRQY
P DIQMIQQ) KLIKHUEW KWHW 7 KH BHEHV \D  GURSSHG DWRCH P RO z W z
EHRH IMQ) R Z W z DWMKUHH P ROQKV 7KH \HBZ QHV VE VJIQIIF W
ICFHDVHG S Z M \WH VWRUDIH SHURG UHDF Q) DWRCH P RQW z DQG G HDVQ
W z W z UHVSHF BHO  IRU \WWUHH PRQKYV : DWMU DRYW WRV H IURP

Z W Z DWKH WBIWRI VRDIH Z KHBHDV S+ IQFUHDVHG V IOKW® Z W

z 0 IFUWREIDODQDOMY GHP RQAMDMG OZ Q JURZ WK 1Q IQWPODQG 1ICDOVDP SGY V DO
ACMRQY Z I\ QR FRXQNE®! &) 8 HY GHQF HR P IF BEIDORY MIURZ W ) XUKHP RIH WHH ZDV QR
W QUEFDQAGLIHWHQAH 1Q SDANDJIQ) DV D NH SDUDP HMU IRUWWH V DY BIRQ R 3$/ DF MW ,Q
FRFOMRQ \WH WRIDIH SHURG SO\ V DQ [P SRUBQAURGI 1Q P DQMAQQ) VRIDIH V DEOV Z W RQH
P RQX VKRZ IQ) \KH KL KHMWABELDW 1Q DOSDUDP MY 7 KHY HIQAQIV SURY EH [P SRUBQAIQV JIKW
IRUGHMP 1QQ) VKHD@H @ W 1P SIRYIQ) V RUDIH SUDF MHV DQG JXIAQ) SDF NI V IBF IRQ IRU
IX\MUH SURGXPWEHYHBSP HQW

. HZRWGV 3ERDQKXV DP ERQEXY WRIDIJH WREIQV SDANDJIQ) WSH FR®XU P IFUREIDO
VADELDW
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6\VRUWDJ H 6 \BELDN Rl ' UHG 6 RDQXP P HRQJ HQD 8 VIQU
' HK\ GLDVRUP HIRG 7 HFKQLIT XHV

0 XKDP P DG 1 DMXG$ 1T ,GXV DQG0 RKG6 KDILXGH] P DQ

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

6RDQXP P HRQIHD HIJSOQWV IV SHIMKDE®! EHFDXVH R IW KIJK P RY ¥WH FRQMOADQG VRIW
W \WUH Z KIB! IQRUP DIRQ RQ \WH VWRUDIH WIEIDW R GHK\ GIDRUGUHG HJJ SOQAUHP DIQV @ WG
7KV W¥G DPHG \R HYDGDW \WWH SK\ VIF RKHP IFDO SIRSHWHV DQG P IF BEIDO V BEMW R
GHK\ GDWU GUHG 6 RDQXP P HRQIHQD VWRUHG 1Q DOP IQXP ] ISSHUEDIV DW  «& XQGEHU DN
FRQAMRQY IRUXS W IRXUP RQKV ( JJSOQMIF i ZHH EOQF KIG DQG GHK\ GIDWG DWW «& \WHQ
VWRUHG 1Q DOP IQXP ]ISSHU EDJV DW & 1Q GDIN F RAMRQYY IRU IRXU P ROKV 4 XDOW
DWHWP HQW Z HUIH FRQGXP\MG DW DQG P ROKVR VRUDIHIRFXV Q) RQF RRUSDUDP MY/
/ D E DG WWH SRIBI DOV IFXEQ) KDBCHV V F RHVY IgHV V V SQIICHY V
IXPPICHW DQG FKHZIQHW 5 HVX@V \KRZHG D JWDGXDO GHF KDV HEXWZ W QR VI QUIF W
QlIHHQH S QOKWEHW /  IWRP Z DWP RQK R Z DWP RQW

IQAFDMD) CR VI QUEFDQACDUNHQQ) GXUQ) VRMDIH 7KH WHGHY W BH DV RZHG QR VIQIIE W
AlIHHQH S DI\WMURCH P RQK EXWICGF DV 16 VUQLEDQ® S DI\WUEZR P RQKV DQG
GHFUDVWHG ZIW QR VJQUFDQVN GUIHHAH S ZWQ SHIRG R WUWH DQG IRXU
P RQKV<HBZ HW E WKRZHG P ICRUF IPDQIHV EHEHHQ z DQG z ZI\W
QR VWJQUFDQVALIHHFHY REVHYHG 7H \WMUWH DQDOVY. VKRZV \WDWCR  V IQUFDQNUHGKF IRQ

S 1Q KDBHW [URP 7 1 DWPRQN R 7 1 DIWURH P ROK
IRBZHG B\ WIEG! YDOHV XS \R PRON 2 \KHU W WUH SDUDP HMY [CFOAQ) F RHMVY IGHW
t VSUQI ICHW t JXP P IGHW t DQG F KZ IGHW t
QG QRVALHU VJQUEDQ® S WURXI KRAWV RDIH 0 IEUREIDOHYDODMRQ Z DV @ LWMG E\

FROOHOMRBQ JURZ W KRZ HYHU QR YIME®! VSRIMUH RU SK\ V . IDGHMIRIDMRYQ Z DV REV WY I6
GXUQ) VRDIH VXIJHWE DGHTXDWM P IE BEIDOV BEIOV 7KH IIQAQIV IQAF I \KDWGHK GIDRU
QY IQJ SURGXFHV D VKHD \WIE®! HJ.J SOQASURGXPWZ MW DFFHSWE®! FRBUDQG WM \WUH TXDOW IRUXS
\R IRXUP RQKV

. HZRWGY 6RDXP PHBQHD GHK GDRUAVIQ) WRIDIH WIEIW F /BU W WUH SWRIGI
DQDOVY P IFUREIDOADELDN
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) HP HOBMRQ RI %HIP ELQJ %6XOXKK $ YHUKRD ELCP EL LOWR
9LOHIDU $ QDOWLY Rl 1 XWMRQDO& RP SRVIMRQ DQG 6 HQVRU 7 HVW

0 RKDP DG,] KDUO DBNDQG3UWR 0 DG D' U6 HIL,QEQO R\NKVIU

) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # WZDXP NHGX P\

$ YHUKRD EIIP EL EHIP EIQ) EXOK 1V DQ XQGHUX\MYHG WRSIE [ XMWRDGMRD® XV 16 1Q FRRNQJ
GXH \R IW IQMOH VRXUHW  Z KIEK @ W GUHE \FF RVXP SWIRQ GHVSIWM (W QXAWAMRCDCSRMQNDO 7 KLY
VWXG IQVHM DWG \WH SURGXFIRQ Rl YIGHIDUIWRP $  EIIP EL \MURXIK 1HUP HQBMRQ DV D YDOH

DGGEHG DSSURDAK WR [P SURYH W XUVDIRQ & KDQIHV 1Q SK\ VI RKHP IF DSURSHWAV IQFOQQ) S+

%4 HKDQRO DQG DFHMF DAG FROMQN ZHH P RQRHG WURXIKRXW IHP HOBMRQ 8 SRQ
FRP SBMRQ SWR [PDWM FRP SRMRQ Y\BPIQ & EWRPHDIQ DQG R DIF DFG F RMON ZHH
DQDOVHG \R HYDODWM WH QXMMRCDOSWRIBH & RQVXP HU DFF ISVBQFH ZDV DW N VEIWURXIK D
VHOURY HYDODVRQ IQYRMIQ)  UHVSRQEHON ILRP 8 QYHLY/\VO DD\ VD . HDQEQ 9 ROMB! IO RU
FRP SRXQGV Z HUH FKDUDPMUVHG XVIQJ JDV FKURP DRIWDSK\ t PDW V SFRP HW * &t06  ZKIGI
DFHW¥ DFLG FRQFHQRDIRQ Z DV TXDQMHG XMQJ KLIK SHURWP DQF HITXIG FKURP DRIWDSK\  +3/ &

Z WK DQ H \MEDOABQEDUS FDEEWDIRQ P HKRG 7 KH [HWP HQMG YIQHI DUH KIEWNMG @Z DFIGW Z W

DFHI¥ DAG GIYHY R EDVHG RQ SK\ VARF KP [E DDQDOV. DQG DV GHWMP IQHG B\
+3/ & DBQMCH HWDQRODQG R DIF DAG 1 XWMRQDCDCDOV . UHY IBBIG D &Z HQHU\
YOOH NDO J PIQP DOP DF BRQAMHOANFRQMON P RGAVWP IGHDO®Y @ DQG Y\BP IQ &
FROFHORDIRQ R PJ J IQGFDWY @ WMG QXAMRQDO FROMEXIRQ * &t 06 DQDOVV

IGHQMHGD\RBCR  YROMBI FRP SRXQGV Z M V@] DQHV DV WH SUHGRP IQDQNILRXS  IRTZ HG B\
DERKRY DODQHV DAGY DQG HAMY 7KH P DRUHVMY GHME MG Z HUIH P HW CDQG HWA CHV MY/ R

RUDQE DAIGY 6 HYHIDCFRP SRXQGV Z W SRWQUIDCDQIR] LCDQADARY W 1QF XEQ) SHOWQRE DF G

K\ QR \ QL \WWEXWSKHQ OHMMUDQG EHJ HHSURSDQRE DFG~ EIV. GP HW\ B\ O
KGR\ P HXOHMI ZHH IGHOMHG 7KH +3/& F IEWDWRQ FXLY HG-P RQV WBWG H F BIQWV
@HDUW 5 n FRQIWP 1QJ WH UHIDEIOW R DFHVE DAIG TXDQMEDMRQ 2 Y KD \WH IIQAQIV

IQAFDM \KDA$  ELTP EL YIQHIDULY D ®&Z DFIGW IHP HQMG SURGXPWZ W GMICF MH YROM®B! SURI BN
DQG SRMQIDARUGHYHESP HQADV D QRY I@IXQRIRQDOY QHIDU

. HZRWGV $YHUKRD EITP EL9IQHIDU IHP HQEMRQS FHWF DAG TXDQMEDURQ* & 06 Y ROV
DQDOWY + 3/ & DQDOWY

N |
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6 HOVRU ( YDOXXDWRQ DQG & KHP LFDCB RILIQ) RI 3LOHDSS®
9lOHIDUS6,1* +3/& $QG* & 06

1 XUSWDOK ) DMKDK 0 XKG<XVXS DQG6HUI,QEQO0 R\NK\BU

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHMVHPDO | D # WZDXPNHGXP\

7KH TXDOV R SIQHDSS®! YIGHI DULY WRQI® IQGHQFHG B\ IW FKHP IEDCF R SRVMRQ DQG V 19V R
DMIEX\MY KRZ HYHU @ WG VAHQME GDW DUH DY BDE®I RQ \WH IDRRY DIIHF My FRQUXP HU
DFFHS\WIQFH SRVQ) FKDIQIHV 1Q SURGXFWTXDOV V BEDWE] DIRQ 7KHHRWM WLV VXB ZDV
FROGXPWNG \R FRP SUHKHQULYH® HYDGDWM \WH V IVRY DQG FKHP LEDOTXDOW R SIQHDSS®! YICHI DU
6HORY SURSHWV Z HIH DWHWHG EDV 16 RQ FRQUXP HU DFFHSWUEION  Z KI®! \WH RUDQE DF G
FRPSRMRQ DQG HWDQRO FROMQN ZHH GHMPIGHG XVQ +UK3HURPDFH [ ITXIG
&KURP DRIWDSK\  +3/ & ,Q DAGMRQ Y MBI DURP D F R SRXQGV Z HH IGHQIMHG DQG TXDQMHG
XMQJ * DV &KURP DIRIWDSK\ t 0 DW 6SHFWRP HWY * &t 06 6HQV Rl HYDBDIRQ Z DV F RGXF MG
XVQJ) DQ XQRDIGHG FRQVXP HUSDQHOF RVVY R SDMF SDQN EDV I RQ D SROAKHGRQE
VFDB! ) RUFKHP I[FDODQDOMY VDP SBV Z HUH DSSURSUDMD GONMG SURU\R + 3/ & DCDOMY Z KI®|
* &t 06 VDP SOV Z HIH SUHSDUHG XMQ) SXUH P HKDQROR®Z HG B\ [IGDWRY ' DB Z HIH DQDOV 16
XMQ) 6366 O LFIRVRW([FHO DQG WMMW\R F RIHDWM V IVRY DMIEXM/ ZM FKHP IFDO
FRP SRUMRQ 7KH UHVXQOV DUH SUHAE MG R YHU\ P RGHIDW R KUK F RV R HU DF FSVDEION
&KHP IFD® \WH P RMFRP P RQ RUDQE DAG IV H SHAMG \R EH DFHMF DF G Z W H \WDRECDUD
QMBI HWDCRO W DQIFISDWG WDW & 0 6 DQDOMY Z RX@ IGHQM HAMY V SF ILFD® HK ODQG
IVRDP \ ODFH\BAM DV \WH SUP DI VRXUFHV R1 SIGHDSS®! YIGHI DUV IXIW V FIQV7KH UHV XV R WKLY
VMG VKRXG KHS SURGXPWARIQEDUEY BIRQ RIHUD VAHQME |RXQEDMRQ IRUIQY RUGHY KBRSP HOW
DQG IQFUHDVH I DKMEDVHG YIQHI DY SRIMQIDARUFRP P HIFDLY BRQ

. H ZRWGV 3I0HDSSBI9IQHIDU 6HQRY +3/& * & 06 9 RDMBI&RP SRXQG/

xP



9 U U

OnOhe Veaud DO
le=Viu O 08 e @3 X3 V@&
E 2°8@NdX st u@ koir N

&RGH 3'

. DAMVR: HDOM 7H \WUH $ QDOMLY DQG & X\WWRP HU$ FFHS\VBQFH
Rl & RRNIH ,Q XVHG Z I $ QDQDV FRP RVXV 3 LOHDSS® 0 RWHURI

910QHI DU
1 D] ILXQAD XEIQ5 RKDQL DQG 6 HUL, QEQO0 RNK\BU
) DFXBVR $JUR ¥DVHG, QGO 8 QYHWIMO DD\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD

6 WMGHMY HP DIOI D # MWVZD XP NHGX P\

7KH QGHFHWW \R WDQVRWP \WH DJUF X@UWDOZ DM IQR KUK Y BH SURGXF WDQG F HDWM QHZ
IXQRURQDORRGY FRONMEX\MV R IQQRY B HMV IBUF KIQ EDNQJ  7KH SXISRVH R WKLY UVHDUF KZ DV
\R GHMP IQH WH SRMELDV R XMIQJ Z DV MGHUYHG $QDQDV FRP RVXV  SIQHDSS®!I 0 RKHU R
9IQHIDU 029 WDWKDV EHHQ XVHG IQ GLIHHOAF RFHOMMRYY  \R \R DEMUWH \M \MUDO
DQG VHQVRY SUIRSHWAV R D FRRNH IRWP XOMRQ  7KH FRQF DIRQ R \WH SIQHDSS®! 0 RO ZDV
GHMP IQHG B\ XMQJ \WH IQFOMRQ P HKRG  7KH LOAMKP HQBOW WUH SWRILBI $QDOVV. 73$
GHP RQADWG \WDWKH IQFOMRQR 0 2 9 HV VEIDD® F QIHG \WH WKPXUH R WH SURGXF \BDAQ]
\R GHYHBSP HQAR DQ XQXVXDODQG YHY HODWIE \M VUH $ @WH IRWP XOMRQY ZHH Y | &RKHVLY H
! DQG6SUQ\ | PP IQQDMHR DV RVUH GHQNEDNHG SURGXF \BG QRD EUNB FRRNH
7KH KIKHWBIYHOR \MKPMXUDOLQMI U Z DV \KH IQF XVMRQ GIYHO ) RP XD & JIYQ WH
JUHDMAMYDOHV R + DUEGHW J DQG* XPPIGHVV  J 7KHV IV R DQDOVV. $129$
UHYHDBIG WDWER P SRMUQADWIEXWY KDG I QUEDQAGLIHHGE ¥ 7H WUH & KHZIGHV V @

DQG $URP D 8 1QHDSS®! $ URP D@ 7KHWH ZDV D VW QUEDQAICFIHDV HIQ V 1gV R
FKHZ IQHW Z KHQ \WWH & RQRO Z DV FRP SDUHG Z W \KH V P S®I V ENF VWWKDWZ HH WHDMG
Z KIEK QUHA® VXSSRWW WH 73$ UHVXOV 7KH LOMQVW RN WH SIQHDSS®I DIRP D IURP \WH V 19V RY
\WVBHVXOVZ DV GRVH GHSHQGHQWZ M WH KLIKHWIQMOUW R SHUFHQW 0 RUH IP SRMBQ®
DAKRXIK \WHUH Z HIH REMPYH DQG VXEMIPLY HFKDQIHV 1Q \WH W[ WDODQG 10Y RIF IOQIHV \WH
2 YHIDO$ FFHSBQFH Z DV ABMYAFD® \KH V P H 1Q DOV P SV ! &RFAVYHD \WH XVH R
SIQHDSS®! 0 RKHUR' 9 IQHI DUKDV SURYHQ \R EH HIHF MH RYHUDGP HDQ 1QWH F RY H/RQ
R D ZDWM SIRGXFWMIQR DQ HIHALY HIQIWHAHQN 7KH EFVW  F RFHOMMRQ JIY N D Y B
FRKHVIYH FKHZ IQ) DQG DFFHS\WBE®! VRIVEEDNHG JRRG \R \WH FRQUXP HU SURYIQJ D SRV \EGI WSH R
UHGXPIRQ R Z DM VR UEKHV [QWWH IRRG EXVQHV V

. HZRWGV 31IQHDSSGl O RKHU R 9ICHIDU : DVMW W : HDOK 7H WUH 3WRIGI $CQDOVV
&KHZ ICHW & XWRP HUS$ FFHS\RGQFH
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" HYHBRSP HOWRI ' LLTHUHOAB LHSDUMRQV Rl & RP SRWADQG ,W
( HHFW RQ 6 HHG * HUP LODWRQ

. RK - 1Q- 1Q DQG 3 DODQ 6 DQLDVLS EGX@MK
) DFXGV R $JUR ¥%DVHG,QGXW 8 QYHWWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6 \MGHOW/ HPDIO | J # VIVZD XP NHGX P\

&RFRD SRG KXW &3+ D PDRUE SUIRGXF VR FRF R SURFHV IQJ 1Q 0 DD\ VIR F RWEXWV
VXEVBQID® \R DI UFX@MUDY DWM $ GRRXJ K W SRIMQIDA RUEIRFKDUSURGKF MRQ V IEDP HQGP HQW
DQG HWDAIRQ R EIRDARYH FRP SRXQGV KDV EHHQ H SBRUHG WH X\4Y BRQ R &3+ DV D
FRP SRAIDY P DMUDOUHP DIQV @ MG &RQYHMDY &3+ IQR FRP SRV \RDQ UHGXF HZ DV MAY 8V D
DMXHV Z KIB! VXSSRMZD VYWBIQDE®! FIRS SURGXPURQ \MURXIK 1P SIRY 16 V FDIHMDNV 7KLY \AXG

ZDV FROGPPMG W GHYHBS FRP SRWXV@Q &3+ DQG \R HYDODW KRZ GUHHQNF R SRW
SUHSDUDRQY LQOHQAH VHHG JHP IQDIRQ IO @DV 7KH REMALY HZ DV \R DQDOV HIKH SK\ VE. D
DQG FKHP IFEDOSURSHWAV R &3+ R GHWMUP IQH W VXMIELOV IRUF R SRVMY  DQG DV VWY \WH
HIHFW R \WUH &3+ EDVHG FRP SRW IR XOWG Z W GLIHHQM 0 ( I1HF MY HO IE BRUDQY P

VROMRQY RQ VHHG JHWP ICDWRQ 507 &3+ ZDV DQDOVHG IRUS+ WP SHIDXUH SWRIGI P RY XYW
FROMQN YROMBI P DIWU DVK FROMQWILL HG FDEERQ &+126 FRP SRVIRQ 7* $ F KOUDF MIMIE V
DQG FDRULE EHKDYIRXU 7KH WDZ &3+ WFREHGDQDY HDJHS+ R DQ DY MH KHDWE [SDFLW
R N DQG DQDYHDIH I HG FDUERQF RMMQAR IQQE T \WDWANF ROBIQV P RGHIDWO

VADEGI RUDQE FRP SRGHON VXMBE®! [RU F R SRWMGHYHBSP HQW 6 HHG JHIP LODWRQ \MV WZ HH

FROGXPWNG XVQJ 6 RDQXP OFRSHWIEXP YDU FHDVIRP H & XFXP IV VDIWYXV 91LJCD WDADW DQG
,SRP RHD DTXDWFD  7KH UHVXOV VKRZ HG FBDU YDUDMRQY DP RQJ \WH FRP SRV WHDW HQW Z WIQ
WH @ JHPICDIRQ SHIRG &RP SRS F R SRWZIW SOIQ \ RIKXWVEDVHG (0 VROMRQ

SURGXFHG \WH KL KHVWIHUP LODWIRQ DM 1RU,SRP RHD DTXDWD DW GP ROMDIY) \VARQ)

VXMDELOW IRUGDI YHIHWUE®I JURZ\W &RP SRW\E  FRP SRV VW Y QHIDUEDV 16 (0 VROMRQ

DFKLHYHG JHWP IODURQ DWA R IRUERW 9LJQD WDADW DQG &XFXP IV VDXV IQEFDI]

P RGHDM HIHAYHCHW 2 YHD® F R SRWSUHSDUHG ZIW PR EDDGF I6 (0 IRP XOMRQY
VXSSRUMG | DWMUDQG P RUH XQLRP JHIP IQDWRQ DF RW V SRV 7KHV HIQAQIV F RIWP \KDVE.3 +

IV D YIDE®! UDZ P DMUDOIRU FRP SR DQG \WDWRSWP IV@QJ (0 EDV I8 F R SRV VBUHSDUDIRQ
HQKDQRHV VHHG JHUP ICDURQ SHURWP DGF H

. A ZRWGV FRARD SRGKXW FRP SRWV/( 0 VRAWRQ V HG JHUP ICDMIRQ
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&RP SDUVRQRI WH ( ITHFWRI &RP SRWAD DGH Z M DQG Z LWRXW
&RFRD 3RG + XVN RQ 6 HHG * HIP LODWRQ

7DQ) 6 KHDX &K\ L DQG 3 DODQ 6 DQUDVL$ EGX@K
) DFXGV R $JUR ¥%DVHG,QGXW 8 QYHWWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHMVHPDIO | E  # WZDXP NHGX P\

&RFRD SRGKXWN &3+ D P DRUDJUE X@UDCY DV MZ KIFK KDV SRIMQIDCDV DQ RU DQE FRP SRV W
PDWUDO 9%XW&3+ ZDV RWQ XQGHXMD HG 1Q FRPSRVIY MGQF H SHRS®I OF NV XIE HOW
XQGHWABQAQ) R WH EHQHIWR &3+ FRP SRV W KH UV IBUF KDIP V \R IGHQM \WH SK\ VIE DDQG
FKHP LEDOTXDOW DCDOMY RQ FRP SRWWP DGH Z W DQG Z MRXW&E: 3+ DQG \R FRP SDUH WH V HG
JHP ICDIRQ SHURWP DFH 1Q IR ALIHHQWFRP SRVW 3K\ VDO DQG F KP IE [ SURSHWAY Rl
FRP SRW IQFOAQ) S+ \WPSHIDMW DQG PRVMMH FRWMONV ZHH DQDOJHG DQG V HG
JHP LODWRQ \MAW Z HH FRQGXAMG XMQJ 9LJCD DADW ,SRP RHD DTXDWD DQG %4DWIED WDSD
YDU SDUDFKIGHQWY 7 UHDWW HQAIQFOIGH FRP SRW\P DGH Z WY &3+ FRP SRV \W DGH Z IKRXW\&.3 +
FRP P HIFDOFRP SRWDQG FROMRO ' XUQ) ZHHW R FRPSRVIW WH S+ R &3+ FRPSRVW
WDWQHGIRP \R  ZKIBIFRP SRV WIKRAW&3+ DQHGILRP R 7HP SHDWWHR &3+
FRP SRMMOPMDMG EHEHHQ & DG *& ZKHUWHDV FRP SRV VE MWRX\W&3 + DQIHG IURP
& R +& $I\MUFRP SRMQ) P RMMUH F RWQAP HDV ¥HG E\ P RV XWH DQDO] HULY

&3+ FRP SRW FRP SRWZ WMRXWE&: 3+ FRP SRV W I &3+ DG
FRP P HIAIDOFRP SRW 7KH S+ Rl &3+ FRPSRVW  ZDV KUKHUWWDQ F R SRAMZ MRXW\&.3 +
DQG \WH KHDWFDSDFW Rl &3+ ZDV N J * HP IQDWRQ,QGH *, UHVXOV IQAFDM WDW
&3+ FRP SRWH KIEMG SRMQIDO EIRV IRXOQNVHIHAW IRU ,SRP RHD DTXDW¥D DQG
%DWED WDSD YDU SDUDFKIGHQUY EXWVKRZHG BZ WP XOMRQ IRU 9JQD WDADWD
,Q FROADWY FRP SRMZ IKRXW& 3+ SURGXFHG KLKHU* , Y BHV DF BW DOV SFHV
9 WADW , DTXDWD DQG % WSD YDU SDUDFKIGHOWY  7KHWH

NAQAQIV VXI I HWIKDWCFRERIMAQ] &3+ IQGHF N FRP SRV 8K\ VADODQG F KPP IFDOSURSHYHV
DQG DHHRAW VHHG JHP ICDWRQ ALIHUHQW® GHSHQAQI RQ WH SOQWY/ SHEHV

. HZRWGV &RP SRW FRFRD SRG +XW WHHG JHP ICDIWRQ &3+  * HP ICDWRQ 1QGH
FRP SRWIQ)J



9 U U

OnOhe Veaud DO
le=Viu O 08 e @3 X3 V@&
E 2°8@NdX st u@ koir N

&RGH 3'

" HYHRSP HOVRI AR FRP SRWMKVMIQ & RFR 3 RG + XWN DQG IW
( HHAVRQ* IRZW RI : KIW 5 DAWK 6 HHGV

: RQJ): DL&KRQJ DQG3DODQ6 DQODVL$ EGX@MK
) DFXGV R $JUR ¥%DVHG,QGXW 8 QYHWWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WMGHOW HPDIO | E  # MZDXPNHGX P\

$FFREQ) \R 1 DIRQDOYRP DW $PIRQ 30Q 1963 WHWMH IV D JUDWDP RXQMR F RRD ILXUW
SURFHWHG Q0 DD\ VID Z KIEK JHHIDWGDERXW — VRQVR! F RRD SRGKXV N &3+ 1Q 7KV
RAFXWY EHFDXVH WH RAMUVKHIY Rl &3+ F RMMAMVRY B R F RRD IXWZ HI KWDUH B XD
QVFDUEHG DIMUH WDRIQ FRARD EHDQV + HQF HWLY V X¥@ H SBUHV P DNQ R EIR FRP SRV WV @)
&3+ DQGVWEHV W P SDRARQ WH Z KM IDAVK 5 DSKDQXV VDXV /| JURZ\K ) LWAVD \RVBICR
FRPSRMZIM  J HDFK Z DV SUHSDUHG XV @ GLHHQMDIR R P DWUDY Z KIB! UHSTE TV Z HUH
DGGEHG Z W KRP HP DGH (0 VROMRQ %DV 16 RQWH UHVXOVIVZ DV REV K 16 \KDWKH \MP SHIDXWUH R
FRPSRMWPDEHR  J &3+ DQG  J YHJHWE®I BLVEXHDVE 1 IDIRR Z KI®I DAGHG Z W
KRPHP DGH (0 VROMRQ KDG \WH KLIKHV WP SHDWUH DV R $ \MUKDWIMZ DV REV KYHG WWDW
\WHUH ZHH VI QUEDQMVALIHHGAHY S EHZHHQ DP RXQMR &3+ \RZDWBV F R SRV Y
P DU WP H SURYIQ) WDWWH DP RXQAR &3+ KDG \R EH FROMRGIG IRU HILFIHQAF R SRV I
GXDIRQ ,Q FROADWV\KH DP RXQAR &3+ KDG QR VW QUEDQAGLIHHGE I \RZ DBV JHIP ICDIRQ
I S! Z KIFK VXSSRWAG \WH VXMIELDV R &3+ DV RUDQE F R SRWP DWUDO/ DV @/ W
Z DV REVHIYHG WDWWHUH Z HH QR VIQUIF AGLIHHQAHY S ! 1Q FRP SRV W& DU P H
EHE HHQ FRP SRAWWDP SBV DGGHG Z W DQG Z MRXW 0V RMRQ W 6P LOUUHV YOV [ EH
VHHQ ZKHH WHH ZHH QR VWQUEDQVGLIHIHGF I 1Q JHP IQDIRQ IQGH EHEZHHQ F R SRW
VDP SBV DEGHG Z MW DQG ZMWRXW( 0V BMRQ W + RZ HYHU GLIHHGF W V IBH IV MG 1Q
P HDQ P DMV WP H ZHAWV DQG JHP ICDIRQ 1OGH $V D FRFXVRQ WLV
UHVHDURK LQAFDWG &3+ DV JRRG RUDQE F R SR P DIMIDORIHKHUZ W ( 0 VROMRQ Z KIEK
SURGXFHG D EIR FRP SRWYKDWADQ FRQOUEX\M R V XABICDE®! DI UEXEMUH \WURXI K UHR\ FIQJ EIRP DV V

Z DM LOR HILFLHQARU DQE 1HW) HU

. HZRWGV &3+ KRPHPDGH( 0 VROMWRQ %R FRP SRV W KIW 5 DAWK 3 DQWV
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&RP SX\WU$ LGHG $ SSURDFK IRUWH' HYHRSP HQADQG
( YDODARQR! / IS %D® ( QUFKHG Z I & XFXP EHU( [ WDFW

,QBQ1 D] KDQ,NP D36 KDKWXQI DP  DQG 6 M1 XXUXOF XGD 0 RKDP P DG$] P IQ

) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHMVHP DO | J # VIVZD XP NHGX P\

&XFXP EHU &XFXP IV VDWXV 1V DQ DJUEXGMUDOZ DM \WDWY WNQ FRP SDIEGI DQG H IV WZ LM
FIRDAYH FRP SRQHOW \WDWMGQFOIGH DQIR] IGDQNV DQG KXP IGUIHY 7KH XV HR F ¥ @ EHUDIWR

Z DM 1Q FRVP HVF SUHSDUMRQY ERW HQKDQF I \WH YDOH R \WH DU UE X@UDCE\  SURGXF WDQG DY R
KHSV 1Q HOVILRGP HQEO VMBICDEION \WMURXIK GHFUDMQ) WH YDOH R RUDQE ZDVM/ 7KH
IRUP XOMRQ R QDMUDOTS ED® V IQKIEMG) FXF P EHUH WDPWY KRZ HYHUXQGHEHY IRSHG EHF DXV H
\WHUH IV D OFN R Vi VWP DV FRP SXWUDIGHG [RUP XOMRQ P HIWRG 7 KLY Z HDNGHW UHI XOWD BDGV
R D VOUJMK SURGXPW GHYHBSP HQW LWHIXOU SK\ VIE RKHP [FDO TXDOWV DQG SRRU P DUNHW
FRP SHMYHQHW 7KXV \WH SDSHUKDG \MH REMF MH R P D[ [P [} IQ) D F YeXP EHUH \\DF \MQUE KIG
@S EDB WURXIK \H FRP SX\MUDIGHG P HKRG ' HMJQ( [ SHYOHYRQ  Z DV XVHG \R GHMP ICH
DG \MW IRP XOMRQY GHSHQAQ) RQ WUHH  IQGHSHOGHQV IRP XOMRQ Y DDEGN

3K\ VIERFKHP IFDODCDOVHY R DOWH IRWP XOMRQY ZHH PDCH S+ VSUHDEDELOV  KDUBQHV V
P HDVXUHG ZI\W D WM WUH DQDO] HU DQG ZDWU DF MW 7KH P RV WXMIE®! [RIP XOMRQ Z DV
IGHQMHG DV WH EHVWSHURIP 1Q) 1RUP XOMRQ DQG IMZ DV \WHQ FKRVHQ DV WH RSP XP IR XOMRQ
XVIQ) QXP HUEDCRS\IP [] DIRQ 7 KH RSP [] HG IRUP XOMRQ Z DV DOR P HDVXUHG RQV 1V Rl DQDOVV.
\R GHMUP [QH \WH SURGXPWHIIIEDR. DQG DF FSWBQF HE\ WH F RV R HU 6 HQV Rl DWIEX\MV Z HUH
\MANG [Q HI KADRIEX\WMY \WWDWIQFG(GHG DSSHDUDGF H IHHODIWWMUDSSTFDIRQ [HHOGXUQ) DSSTF [MRQ

FRBXU VAHQVFRP IRWVSUHDGDEIDW DQG DF F SIBELOV 1Q JHQHIDO 7KH RH ZD\ $12 9$ WKRZHG
\KDWKHUH Z DV D ABMYAFD® W QUFDQAGLIHHQFH DP RQJ \WH V P SBV ZI\W ) Y DH R

FRP SDUHG R \WH )  FUMFDOR S 7KH SK\ VARF KP [E DSURSHWY KDUBECHY MQ
SDWFXOU R \KH RSWP [] HG @5 ED® ZHH VR IDUWR D F R P HIF DOSURGXFW6 HQBN X ,Q JHQHIDO
WH UHVXOV IQEFDW \KDWIFXFXP EHU DI UEX@MUDOZ DMM F I EH XV 16 V X FW\K® DV D VDIH

IXQRURQDADQG HOVILRQP HQB@® DFFHSVIE®! 1QJ UHAHQAR GHY IBS HFR 1UHQED F RP HIF SURGXF W

. HZRWGV &XFXP EHUH WDRWFRP SXWUDIGHG IRUP XOMRQ SK\ VERF KPP IFDADCDOV L
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&RP SXWU$ LGHG $ SSUIRDFK IRUWH' HYHRSP HOADQG ( YDOXDARQ
Rl DO RMXU] HU7 RQHU) RUP X@WG ILRP D &RP ELODWRQRI
. DMP HRQ5 LOG & IMX@XV @QDWY DG $ RH 9 HD

$TAD/ IEX' RQDG DQG6 ML XXXOF XD %QMO0 RKDP P DG$] P 1Q

) DFX@VR $JWR %DVHG QAN 8 QYHWIWO DO\ VID . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHMVHPDO | E  # WZDXPNHGXP\

7KH ICFUDMQ) GHP DQG IRUCDMUDOFRY FHMF VKDV RSHQHG XS \WH LQQRY BIRQ R GXDOXGQF \RQDO
SURGXFW 7KLY \ER 1Q RQH P RMUL HUVRGHUXVHY Z DIMUP HBQ UQG H WDPWDQG DBH Y D JHODV
DAYH 1QIUHAHOW R SURYIGH DQ HIHAY HDQG HE RUHQED SURGXFW ,Q IDF WP RAWFRV PHIF
SIRGXFW \RGD\  QLIEXAV\R FRP EIQH P RMMUL HU DQG \RQHU IQR RQH HIHF BV H IRUP XOMRQ

$CARD® ZDMP HBQ UQG FRP SW N PDQ. EHCHIE DOHIHE WAR WWQ V X KDV K\ GDIRQ

VRRKIQ) DQG DQMQOPPDRY SURSHWHY 7KHHRMH WH REMPLY HIV \R IRP XOWM WH
P RMMU] HUWQHU Z W D FRP SXWUDIGHG DSSURDF K ZIW WH DIG R ' HMJQ ( [ SHWWV REDUH
YHVRQ B\ WM \WHU SK\ VIERF P IFDO 7KH SHIFHQRUHV R [ DOAKDQ JXP  JOFHUQ DQG
FDUERP HUZ HUH \KH FUMFDOIDRRY VHWIQ WLV IRP XOMRQ $ \BR SKDV HHP X IIF MIRQ SURF RV
ZDV XVHG 1Q VDP S®I SUHSDUMRQ ZKIFK IQFXEHG P [ LQ) WH Z DWU DQG ROSKDV N DQG D
KRP RJHQ] DURQ SURFHW R HQUXUH D ABEGI HP XO'RQ ZDV IRP HG 7KH EHV WRP XOMRQ Z DV
DQDOVHG | RUW WIELDNV DQG FRP SDUHG Z W \WH F IR P HUF DOSURGXPWELDQG ¢ OG\R* BZr EHRWA
IMZ DV YDEEDWMG WURXI K VHQURY HYDODMRYQ 7KH DQDOVV.R YDUDQF H$12 9% WV WDV XV IB1Q
\WH DQDOMVY R HIIFDR GDW 2 QH R WH N M IIQAQIV R \WH RSWP XP  SUIRGXPWLY IW S+ Z I\ D
YDOH R 7 7KV S+ YDOH IV F RMGHUHG V H DAKRXIK MV VOIK\® DOl IH $12 9%

\WVW VKRZ HG QR VWBMYAFD@® LI QUEDQAGLIHUHGE HQ \WH DY MDIH HILE B\ SHURWP DQF HEHE HHQ
\WH RSWP 1] HG \DP SBI DQG \WH FRP P HF DOSURGXFW DV HYGHCF I6 B\ \WH S TKY IV
VXSSRUMG E\ \WH | YDOH R Z KIE KDUWH ®&Z HUWWDQ \H FUMFDOI Y BH 7KH WG

FRQFOIGHG Z W \WH VXFRHWWIXOSUHSDUMRQ R D \EIR 1Q RQH P RY Xl HURCHUWDWZ DV V DE®! DQG
HIHAYH DV \WH FRP P HUADODGMEDWWYHY 0 RV \R WH F RV R HY SIHHUL RSWP XP  SURGXPADV
FRP SDUHG \R FRP P HUFIDOSURGXPWRUWHUSUH HUHGPH DV MEHWRULQ FRERUDQG WDQV BUHQF \ 7KLV

IQQRYDMRQ Z LOKHS 1Q WHGXAIQ) IRRG ZDVM Z KIB! RIHIQ) FRQUXP HY D FRV \WIIHF MY HSURGXF W
FKRIEH

. K\ ZRWGV 0 RMMUL HUWRGQHU Z DWUP HBQ UQG H WDFWDEBH Y KD ' HMJQ ( [ SHWGXDOXQF QDO
SURGXFW
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&RP SXWUS$ LGHG $ SSURDFK IRUWH' HYHBRSP HOWDQG
( YDO(DARQRI ) DFH & RQGIMRQHU) LRP : DWLP HRQ 5 LQG

) IRID6KIP DO DQFKD DQG 6 IMVL XXIXCOF XGD 0 RKDP P DG$] P 1Q

) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMVHPDIO | D # WZDXPNHGXP\

&MKOV OQDWY UQG RUFRP P RQD UHFRIQ] HG DV Z DMP HBQ UQG IV N §Z Q DV DQ DIUR Z DM
P DWUDOFRQIBIQV YDODE®! EIRDAIYH F R SRXQGY WDVWKHS UHGXF HIHGQHV \DQG IQOP P DIRQ 7KH
Z DIMP HBQ UQG DOR FRQBIQ CDMWUDCDQIR] IGDQW DQG K\ AR \ ODGE DV FYIJIQ) Z KIE KV \KH
P RWIP SRAMIQWKHP [EDOVSHAHY 7 KH IGF HDV @) DZ DUHQHY \R WQKHDAK KDV QLY I9F RV R HU
GHP DQG \WZ DUV QDMUDOSURGXAW © DIMP HBQ UQG Z DV F IRV 1§ DV \WH P DIQ 1QJ UHAHQAGKH \R
W UFK FRP SRVMRQ R \WHVH EHQHIEDOEIRDAWY N 7KLY WG DIPHG \R IRP XOWM D IDF H
FROAURCHUILRP  Z DWUP HBQ UQG H WDF WMQJ D F R SXWUDIGHG DSSURDF K 7 KH IRUP XOMRQ Z DV
RSWP [] HG XMQJ ' HVJQ ( [ SHWR\EDH Y HIRQ  \R JHWIKH EHV \BURGXF WRUP XOMRQ \MURXIK
SK\ VIFRFKHP LEDOSURSHMV HYDODWRQ ICFOAQ) S+ DQG Z DMUDRAYW  7KH RSWP [} HG SURGKF W
Z DV \KHQ IXUKHU \MMG |RU SK\ VIERF KPP IE DDCDOVV. IQFOEQ) S+ P HDV XHP HQAXV@ D S+
P HWU DQG Z DWU DRYIW P HDVXUHP HQAXV Q) D SRUBEG! Z DMU DAY W P WU EHRWH IWZ DV
FRP SDUHG Z W FRP P HUFIDOSURGXPWCDP H d. DU + DR XJLWNQ F RGMRQHU 6 \DELDV \MV I
Z DV FRQGXPNG XMIQ) D FHQMLXIH P HWRG \R DV VWY SKDV HY ISDUMRQ Rl \WH RSWP XP SURGXF W
7KHRSWP XP IRWP XOMRQ R 1DFH FRQGMRQHUH KIELWMG D VIOKWW DF @F S+ R 7 Z KIEK
IV Z WLQ \WH DFFHS\BE®! UDQJ H IRUKHDEM VN Q@ DQG Z DMUDRY W Y BXH R 7 KRZ 1)
®Z P IFUREIDOVXVFHSWEIDW ) RUWH SURGXKPWMBELDN IWMWWKRZ HG MO KWE UAGIOIRWP DIRQ XQGHU
®Z HU FHQUXIDOWHW 6 HQURY  HYDBDMRQ GDW Z HIH DQDO] HG XV@Q RHZD. $129$% R
FRP SDUH \WH RSWP XP  SURGXPWDQG \WH F R P HUF DOSURGXF W5 HV XV V IRZHG D \ABAY ¥/
W QUEDQAGL HIHQFH EHEHHQ VDP SBV ) S DQG) FUMF D F RIWP Q) WH
HIHAYHQHW R RSWP JH SURGXFWEDVHG RQ WH V NQLWM WWUH DIMU WH DSSTF MIRQ RQ V NQL
FRP SDUHG \R \WH FRP P HIFDOSURGXFW 2 Y D@ \WH VHQURY  HYDODMRQ UHV W IRZ V \KDWIKH
Z DMP HBQ UQGY IDFH FROGMRGHULY P RWH SIHHUHG B\ F RV R HY F R SDUHG \R F R P HFF DO
SUIRGXFW  7KH 1IQAQIV KIKOD KWIKH SRMQIDOR Z DMP HBQ UQGY DV D V X BACDE®! FRV AW

LI BHAHQADQG DV \WH DAMUDWYH R FRQY IKMRQDOY \QWHWF WNCOF [DH SURGXFW

. A ZRWGV &MKBV OOV FRP SMUDIGHG  SK\ MERFKHP IFDOVIEIDW  |DF HFRQAMIRCHU

XX
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VROMRQ Rl $ FWORP \ FHWA ILRP 0 HGLELQDCB QWS K1 RVSKHHV
|RU$ QWP LFURELDCS FAYIW $ J DIQVW XUDQ 7 UHH 3 DWRI HQV

&KDL: HQ; L DQG. KRP DIl RQ$EGXQ DAU3 DKILXCG=DP DQ

) DFXGVR $JWR YDVHG, QAN 8 QYHWWO DD\ VID . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHMVHP DO | J # VIVZD XP NHGX P\

7KH ICFUHDMQ) IHIDQFH RQ FKHP IFDOIXQIIE GHV DQG EDRMUFIGHV 1Q DI UF X@MUDODF MAY KDV
WDIVHG FRFHQY UHDWG R IRRG VDIHW - HOYILRQP HQBOSRGMRQ @V XBWRQ R EHQHIIFIDOV D
P IFUREHV DQG GHYHBSP HOMR SDIKRIHQ UWMMIBQRH  Z KIFK SRVHV WV N R KXP DQ DQG DQP DO
KHDEX 7KLV VWXYG DIP V\R H SEUH CDWUDADQG HF RIUHQGD EIRFROARCDAMCDIYHY B\ \WH SRMQIDO
R DRWCRP \ FHAMV VROWG ILRP P HAFIQDO SOQWUKI] RVSKHIH VRO DV DQIP IE BEIDO DIHQW
$PUQRP \ FHWMV Z HUH IVRDWG IURP WH UKI] RVSKHUH V BY R 0 RXV XEWD +\ GIRFRWMB! YHWFA MWD
DQG & RVP RV FDXGDXV FRPWG DWKH 80 . - HD&DP SXV XVIQ) VHBF MiH SUHWHDW HONP HWRGV
$ RODOR  DRIQRP \ FHW VRDWV Z HH REIICHG R ZKIF K ZHUH V AHBIGHG IRUDQUWP IFUREIDO
DRIYIWY DJ DIQMWE R GXUDQ WHH SDIKRIHQY ) XVDUXP VS DQG3IFKID VS XMQJ DIDUSGJ DWD\
1RH R WH MROWY WKRZHG DQMXQIDODF MW DIDIQV VBIEKID VS +RZHYHU \BR IVROWV
H KIEMG DQIXQI DOHIHRW DIDIQM) XVDUXP VS ZKHUWH IVRDW && & 6 SURGKF 6 IQKIEIMRQ
]JRWWVR  Z PP ZKIBI+9 &7 6 SURGXF 6] RHVRI Z PP $WRXJKRQ D
P DOSURSRMRQ R VROV H KIEIMMG DQUXQI DCDRWY W \WH GHAMPRQ Rl DAY HY WBIQV V IHV W
WDWP HAFIQDOSOQAKI] RVSKHUIH VROY IQFGAQ) + YHMA@MWY P D VHYH DV SURP IMQ) VRXUFHV
R SKHQRWSIFD® GYHYH DRMCRP \ FHWV Z W SRIMQIDOI RUVXY BACDE®! EIRBJ IFDOF RMRODI DIQV W
GXUDQWHH

. HZRWGV $RIRP\ FHMV UKL RVSKHUH VRO P HAF CDOSOQN GXUDQ SDMRIHQY DQIP IE REIDO
DRYIW
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$ QA XQJ DCB RWQADCRI 0 RUQJ D RBLHWD & XGH ( [ WDFW XUDQ
7UHH) XQJ DY QGRSK\ WM

0 XKDP P DG 1 XUKDNIP LO RKG 1 D] DUDQG . KRP DI} RQ$EGXQ DAU3 DKILXC=DP DQ

) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMVHPDIO | D # WZDXPNHGXP\

) XQI DOQHAIRQY GXUQ) \WH JURZ W SHURG R GXUDQ SOQN SUAVHQAD P DRUF IDMIQIH \R F BS
KHDWX \ IHG DQG SOQIMRQ SURGXPIY W/ 7KH FROIXRXV XV HR i QMHVF IXQIIE GV \R F RMRO
\WHVH LQHAIRQY KDV WDIVHG FRQFHQY UHDWIG R HQYILRQP HQIOSROMRY  SRIMQIDOKHDEN WY N V/
DQG WH GHYHBSP HOAR UMVMBQAIXQI DOV WBIQV & RQV AIXHQW®  SOQAEDVHG DQIP LE RELDCDI HQV
KDYH JDICHG IQFUDMQ) DWHQIRQ DV VXV BACDE®! DEMIDIWHY 0 RUQID 2 GLHD IV NGRZQ R
FRODIQ YDURXV EIRDANYH FRP SRXQGV ZIW DQIP IFUREIDO SIRSHWHY KRZHY ' IQRWP DIRQ
UHIDUEQ) W DQNXQI DODRRYIW DI DIQV \GXUDQ DV VAIDWMG I XQ) DOHQERSK\ WV 7KLY VXB DP V \R
HYDOODW WH DQNXQIDODRMW R 0 RBLHWD GDI FXGH H WDFW DIDIQMD 1XQJ DOHQERSK\ \M
MROWG IURP IQHRAMG GXUDQ WHH & IXGH H WDF WZ HUH SUHSDUHG ILRP GUHG 0 RBLIHUD GDYHV
XVIQJ HWDCQRODQG P HWDQRODV H WDF IRQ VRY 1DV $ QXQI DODRIY W Z DV DV YAV YAG XV Q) \WH
QVF ALXVIRQ DAWD.  DQG IQKIEMRQ ] RGHV Z HIH P HDV XHG \R REVHYH IXQI DQJURZ \K V BSUHV 1RQ
7 KH UVXOV VKRZ HG \WDWERK HWDQRTF DQG P HWDQRTF H \WDF WSURGXFHG P HDV XDE®! LOKIEMRQ
] RQHV Z LW P HDQ GDP HMY R PP DG PP UNSHFMHO 7KH P HWDQRTE H \WOF W
DOR GHP RQMDWG D KL KHUH WDRIRQ\ HG F IR SDUHG R \KH HKDQRTE H WDF W
+RZHYHU ERW HWDFW GHP ROMDWMG FRP SDUDE®! IQKIEMRY HIHF W ,QKIEMRQ ZDV DO R
REVHYHG 1Q VROHQARQD FROARY VXJJHV W) SRWEGI VRY IWQMIHIHGAH 2 Y KDO\WWH IIQAQIV
IQAFDM \WDAO  RBLHWD DI AXGH H WDFW SRAWHW SRWQIDODY QDWUDODQNXQJI DODIHQW IRU
QVHDVH P DQDIHP HOAGXUQ) GXUDQ F )Y BRQ DAKRXIK IXWHURSP IV BIRQ DQG Y EDVMRQ DUA
UHTXIUHG

. HZRWGV 0 RUIQID RBIHWD 1XQJIDAHQGRSK\ W DQNXQI DDA GVF GLIXVRQ ICKIEMRQ] RCH
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$ QAP LFURELDCB RWQUWDORI 9%4HQH LELDCS FWORP \ FHWAV , VROWG
ILRP 5 RRWB @QWG K1] RVSKHUHV $ J DIOWM XP DQ 3 DRI HQV

3KRRQ<IQJ 7IDQDQG. KRP Dl RQ$EGXQ DAUI DKILXC=DP DQ
) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6 \MGHOW/ HPDIO | J # VIVZD XP NHGX P\

$RMRP \ FHMV DUH D GYHWH JURXS RV EDGZ HEY P IF BRUDQY PV NQRZ Q IRU\KHU DEIOW \R
SURGXFH VHFRQEDY P HBERDMV Z W I QUIFDQADQIP IE RELDODQG SKDUP DF B\F [DDSSTDMRQY
7KV VWG DIP HG \R VRDW DQG FKDUDF Ml H DRPICRP \ F MV IURP VRIOVDP SBV F RBIFWG [URP
URRWSOQN IGFOAQ) WP HIE JIQIHU DQG IIQIHU BRRW 7KH WXG.  IXUKHU HY BDWMG \KHU
DQUIEDAMIDODQG DQIXQ) DODAIYMAY 7 KUHH VROMRQ P HIWRGY Z HH GRQH B\ KLIK \MP SHIDMUH
P HKRG FHQMLXJDIRQ P HWRG DQG FKRDPIQH 7 PHKRG $ VRUOR  DRIRP\ F M DIV
ZHHOMRDWMG R ZKIEK Z HH I(GHQMHG DV P RIBKREJ IFD® QV MPWEDV 16 RQ DHUDCP \ FHXP
FRBXU VXEVWDW P\ FHXP FRBXU SLIP HQBMRQ DQG VSR IRP DIRQ 6 ROURP HDF KURRASDQW
H KIEMG WH VDPH GYHWW R DRIRP\ FHWMV $PRQ) WH IV MRQ WF IQTXHY \WH KUK
\MP SHIDMUH P HKRG Z DV \WH P RAMHIHF MH 1Q UHF RHUQ) DRIRP\ F MV \ HTIQ) \WH KL KHW/
QXP EHUR MRODWV $ QEEDRMUDODCDOV V IQEE BMG WDADQVRDWY ~ RAVR VIBIQV IQKIEW
\WH JURZ\K R DABDWIRGH RUDQMWP  LIQF XEQ) ( VRKHUFKID FRRDQG 6 DB RQHM® WSKL + RZ HYHU
\WHVH MROWMV GR QRAVKRZ DRRYIW DI DIQAME DQACD DEIFDQY 7KHWDIQ*  +0  WVROWG IURP
JIQIHU VRO XMQJ WH KUK \MP SHDMUWH P HKRG GHP RQVIBANMG \WH  V WRQJ HVW DQIEDRMUDO
SRMQIDO SIRGXAQ) IQKIEMRQ ]RHV R PP DIDQVW FRRDQG PP DIDIQMB WSKL
UHVSHAYHD 7 KHVH I1QAQIV VX JHAWIKDW BIURP LRRASOQN SDUF YO JIQIHU IV D SURP IMQJ
VRXUFH IRUCRYHODPWCRP \ FHWWV DQG VIBIQ*  +0  VKRZV SRWMQIDOIRU DQIEIRIE SURGXFIRQ
GXH \R IW \VMIRQ) DQIEDPWUDCSURSHWAY

. HZRWGV $RMRP\ FHMV URRSDQNV VRIOKI] RV SHMH DQIP IE REIDCDQDOVHY
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7R[ LELW $ WHWP HQARI 0 LERQID FUHQDW ( [ WDFW XVIQJ %4JQH
6KUP S / HWDON 7HVWY6/ 7 DQGIW * & 0 6 $ QDOVLY

7H ; XH5RY DQG,NDUDWIND 5 DKD\ X $EGXQ DKDE

) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHMVHP DO | J # VIVZD XP NHGX P\

0 IFRQD FUHQDW 9DKO 0 IFKHDQ) 0 HOMRP DIBFHDH  ®FD® NQRZ Q DV VHQGXGXN EXCr IV D
SOQMNDWKDY EHHQ WDAMRCD® FRQVXP HG R WHDWY TIRXV L@HV VAHVXE KDV SDIQ  [QIHF \RQV
IHYHU DQG FROV + RZ HYHU VAHQME GD\ RQ IW \K IE RRJLE VDIHW DQG SK\ \RFKHP IEDOSURI BNV
DUH @ MG 7 KHHRUH \WH REMPIYHV R \WH \WYG. Z HUH \R DWHV \DF XM\ IEWR 0 FUHQDWB GDI
H WDFW XVQ] WH 94UQH 6 KUP S / HWDOWV 7 VW6 / 7 DQG IW FKHP IEDCF R SRQHOW E\ P HDQVR!
* DV &KURP DRJWDSK\ 0 DW 6SHARP HW * & 06 & WXGH HWDQROH WDF \& DV SUHSDUHG XV @
6 R KBMH WDRURQ DQG VXEVHTXHQ® [LDPMRCDIMG IQR KH DOH GE KBURP HWDQH  HK\ ODF RO\
DQG EXWBCRO IIDAMRYY \WRXIK @XIQ OXIG SDUMRQQ) 7KH DF XM W[EW R Y ORXV
FROFHOADIRQY R H \WDFW DQG AJ P/ ZDVHY DDMGDW
WHHG R WH  KRXW H SRVXUH DQG WH P HADQ GMWDOF RFHOMDIRQ /&  YDOHV ZHH
REBIGHG 7KH IIQAQIV IQEFDNG \WDAVDOH WDFW H KIEMIG BZ DFXM W[ EW /& !

AJP/ DQGZHH UHIDWEHG DV SIDRIF @M QRO W[ IE EDVHG RQ 2 (&' FIV IE BRQ 7KH KH DCH

H WDPWWVKRZ HG \WH KL KHMVARR] LEW / & AJP/  ZKI®N \WH F XGH HKDQROH WDFW
H, KIEIWNG \WH &Z HWR] LEW / & AJP/ DV GHMP ICHG XMQJ 3 UREMEDV 16 GHDU
UHIUHWWMRQ DQDOMY 5+ IRUKH DQH DQG IRUFXGH HKDQRO $  VIQUIE W

FROFHOADMRQ GHSHQGHQNCFUHDVH 1Q P RMBOW Z DV REV WY 16 DF BV \IH \MV MG F RF IDADIRQY S

7KH SUHIP IQDUY  SK\ \RFKHP IFEDODCDOMY R 0 FUHQDWT GD1 H WDFW [GHQMHG VHYHUDO
P DIRUFRP SRXQGV \WDWIQ DI UHHP HQAZ WY \WRY HUHSRWAMG SUHYIRXV\OVXF KDV SK\ VRODQG RIKHU
BIG UHDWG FROAMHON 7KH 1IQAQIV IQAF IM \WDAO  FUHQDW BDI H WDPWSRWHWHY VWRQJ
SRMQIDARUIGFRSRIMRY QR IXQRIRGDCADI LR EDVHG SURGXF WRZ IQ) R IW G&Z DF XM \R[ [EW DQG
\WH SUAVHQRH RE GYHWH EIRDAIYH F RV MHQN  Z KIE KIXUKHU VXSSRW W WDGMRQDOXY HDQG
IXVMUH DSSTFDMRQ 1Q DI UR [QEMMDIDQG SKDUP DFRE IEDCSURGXPWEHY RSP HQW

. H ZRWGV 0 IFRQD FHDW %UCH 6KUP S / HKDOW 7THVW 96/ 7 * DV &KURP DRIWDSK\ 0 DW
BSHARP HY * & 06  SK\ \RFKHP IEDCDQDOVV. P HAE QDCSOQN
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( YDOXDWRQ Rl $ QUEDFWUDOS LIRSHUAHY DQG 3 K\ VRFKHP LFDO
& ROVWMHQW RI &XUFXP D VXP DWDQD/ HDI ( [ WDFW

6 HODDUDMLG IP RQ7HP SGU DQG, NDUDWIND 5 DKD\ X $ EGXQ  DKDE

) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHMVHP DO | J # VIVZD XP NHGX P\

$ QIFIRWF UBAMMBGRH IV D JURZ IQ) JGEDCKHDAK F RF MD GUY I E\ P XABEX) UHV . DOASDWRI HQY
WDWIP MWWKH HIHRAWYHOHW R FROYHQIRQDOWHDW HQWV 1 DWUDOSURGXFW IURP P HAFIQDOS@QN
KDYH HP HJHG DV D SRIMQIDOVRXUF HRI QHZ  DQIEDRAMUIDODIHQNV GXH R \WHU UF KSWRIIBV R
EIRDAYH VHFRQEDY P HWWEROMV Z MW SRIMQUDO DQIEDRMUDOSURSHWAY  7KHIHRUH KLY V X3
DPV \R HYDGDW \KH DQIEDRAMIDODAWY W R & XUFXP D VXP DWDCD O T ®DI H WDFW DIDIQMW
* UDP SRVIMYH DQG* WDP QHI DMIYH EDRMUD  FKDUDF Ml H WHUSK\ \RFKHP IF DF DAV N XVQ 7KIQ
/ DHU&KWRP DRIWSK\ 7/ & DQG IGHQM \KHU VSHF IIF P RBF YDU FRQV MYHQWV \KURXIK * DV
&KURP DRJWDSK\ 0 DW 6SHAWRP HWY * & 06 ) UHV KBDYHV ZHH FROPMG F I@QHG DIUGIHG
SRZ GHHG DQG VXEMPMG \R P HWWDQRIF P DF MDIRQ IRBZ HG B\ @NXIG @'XIG SDUMRQ \R REWBIQ
KH DQH GFK®URP HKDQH HWK\ COFHVBAM  DQG EXMBIQRAUDAIRYY  $ QIEDRMUDCDF MW DW MV 16 E\
WH AVF GLIXVIRQ \WMWQAFDWMG WDWRQD WH EXVBICROIWDF MRQ H KIEMG ICKIEMRY HIHF W Z WK
ICKIEMRQ | RHV IDQIIQ) IWRP z PP DW PJP/ R Z PP DN PJP/
DJ DIQWG \BISK\ BFRFEXV DXUHXV DQG 3 VHXGRP RQDV DHXJICRWD +RZHYHU RHZD $129%
UWHYHDBIG \WDWIKHVH GLIHHGFHV [Q IKIEIMRQ | RGHY DRURV VWH WMV ME FRQF KDADMRQ UDQIH Z HH
CRAMBAMYAD® VI QUEFDQW S ! ZKIBI WH KH DQH GFK®URP HWWDQH  HWA ODF MWW DQG
FXCH P HKDQRTF H WDFW VKRZHG QR P HDVXWDE®! ICKIEMRQ 4 XDOBMY H7/ & SK\ \RF KP IF
VAHHQQ XMQ) YDURXV VSUD\ IQ) UHDIJHQNV REV Y 16 \WH SUHVHQFH R DO [RGY  \MSHQRIGY
SKHRIEV IOYRQRGY DQMR IGDQN DQG FRPDUQV GVWEXWG DF BV V WHV H H WDF W
6 XEVHTXHQM & 0 6 DCDOMY SURYIGHG D GHEIBIG P RBFXQUSWRILBI IGHQM 1Q) D SUHGRP IQDQRH
R VHVTXIMASHH K\ GIRFDUERQY DQG R \ JHQDWG GHUY BYHY ~ JXDIHH  V BWXGIQROF Y = }
EVMDERBIH HSRIGH DQG D] XBIH WSH FRP SRXQGV 7KH DQDOMY DY RIGHQMHG BQJ F IQ
DISKDWF DBRKRY VXFK DV KHS\BMIDF RBQRO IDW DFG P HW\ O HAMY DQG VSHE DO HG
P HUEROMV IQFXAQ) JXDIDFRO SKRUEROWSH GWMSHQRIGY DQG IXUDQRF RP DUQ GHUY B N
7KHWH 1QAQIV DUH 1Q DIUHHP HQAZ M \WRVH ZIGHD UHSRUIMG 1Q RIWHU & XUFXP D V SHHV DQG

SURYIGH D EDVV IRU IXUKHU IQHMDIRY IQR WH SRMQIDOR & VXPDRDQD DV D QDWWDO
DQUEDRAMIDCDI HONVRUYDURXV DJ URSURGXPNQGKY WAV

. HZRGY &XWFXPD WXPDIDD $QIEEDAMIDO DAMW 3 UHP ICDY - VAHHQQ)  &KHP IE D
SWRIEY 3 K\ \RFKHP IFDCDQDOMY

imo
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3K\ VIFRFKHP LFDODQG ( YDOXDARQRI D3HH2 I 0 DVN
JQFRUSRUIDWQ] & XUFXP D VXP DADQD ( [ WDRWDQG W $ QUR[ LGDQW

3 URSHMARV
3HP WD * XQDVHIDUDQ DQG,NDUDWIKD 5 DKD\ X $EGXQ  DKDE
) DFX@VR $JWR %DVHG QAN 8 QYHWIWO DO\ VID . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HPDO | J  # VVZDXP NHGXP\

7KH JURZ 1Q) GHP DQG | RUQDMUDOVNIGFDUH KDV HQF IRUDJ HG \WH GHY RSP HQAR' SOQAEDV 16 SHHO
RI P DV\V DV VDIHUDGMIDWYHY \R Vi QKHE |RUP XOMRQY IRUWRY HZ WV IV \Y HN @ DQG SURQH
\R WNOQ IWMMRQ & XUFXP D VXP DRDQD IV WDAMRQD® XVHG 1Q 6 XP DD ,QGRQHMD IRUP ICRUWQ@
DI® HON VXFK DV MRKIQ) Z RXQGV DQG IQ@P P DIRQ ,W KLIK SKHQRTE FROMQADY RE RMMEX\MV \R
W DQUMR] ICDQNVDQG DQIP IEUREIDO SURSHWAY  + RZHY i W DSSTDMRQ 1Q FRV AHIF VWP DIQV
MG 7KV WG DPHG R IRPXOW SROYIQ O DBRKRO 39$ EDVIG SHHORI PDV NV
IFRSRIDIY & \VXP DIDQD GDYHV H WDFWDQG HYDODW \WH HIHF WRQ SK\ VIFRF KP IFDO

DQUR] [GDQIDQUP IFUREIDODQG WNQ LWAMRQ SURSHWH 7KH & VXP DADCD H WDRWZ DV REBICHG
YID P DFHIDMRQ XMQJ P HKDQROWR REWIQ \WH FUXGH H WDF VBQG IQFRISRIDIMG IOR \WH SHHORI
P DWDW DQG  Z Z 7KHIRP XOMRYY V IRZ HG VIQUIF AGLIHHE N S 10
S+ YWFRAW VSUDCDEIOV DQGQYIQI WP H 7KH  H \WDPWP DVN KDG \WH EHVWSURSHWIAV Z W D
S+ t YIVFRVW V SHDCDEIOV DQG AVIQ) WP H

$ QIR ICDQAMMIY) VKRZ HG WDWIKH IR XOMRQ KDG WH KUJKHW 33+ WDAFDOF Y IQJIQ)
DRAYIW S $ QUP [ELREIDODW MV FHQALHYHDOBIG IQKEMRQ RV R PP DIDIQV V' FRD
DQG PP DIDIQM6 DXUHXV VIQUEDQ® BZ HUWDQ \MWP HIE FUHDP  SRV\IYH MBIQEDUE  6NQ
IWIANBAMRQ \MMAIDY 1 IQAFDMG D BZ P HDQ ILIMMRQ V RUH 7 Z W QR VIQUIE @V
QUHHQFHV DP RQY) SDWASDQN S ! VXIJJHAWQ JRRG GHUP DOWRBIDGF H 7KHV HILQAQIV
GHP RQADWM \WH SRMQIDOR & VXP DRDQD GDI H WDPWIQ GHYHBSIQ VDIH DQG HIHF MH SOQW
EDVHG SHHORI PDW\V ) XUKHU VWXAHV DUH UHF RPHQGHG \R RSWP I H DQG Y DEDW \WH
IRUP XOMRQ | RUEURDGHUFRVP HIF DSSTE TRQV

. H ZRWGV &XUFXP D VXP DADQD SHHCRII P DW IRP XOMRQ SK\ VIFRF KPP IF [DQIR] IGDQWV
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7KH ( ITHPWR DQG ( WDQRQ( [ WDFWRQ RQ WH
$ QWR] LGDQWDQG $ QWP [FURELDOB LRSHUAHV RI 5 HG 6 RUW KXP
( [ WDFW

1 LYDWKIQL3 U\ D 7 KIDIDUDNAQ DQG 1 IN1 XU$] Z DQGD =DNDUD
) DFX@VR $JWR %DVHG QAN 8 QYHWIWO DO\ VID . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHOMVHPDO | J  # WZDXPNHGXP\

3 OQAEDVHG FRP SRXQGV Z W DQIR] IGDQAMDQG DQWP IF BEIDOSURSHWAY DUH KLIK® YDBHG EXW
RSWP [] IQ) WH VROHQAFRGFHQRDMRQ LV F XF DOIRUHIIF HQAH WDRIRQ 7KLY VXY@  HYDODWG \WH
HIHFW R DQG HWDCQRORQ WH DQIR IGDQW DQIP IFUREIDO IOYRQRG DQG SKHQRTF
SURSHMHV R UHG VRUKXP 6 RUKXP EIFRRU H WDFW7KH ' 33+ DQDOMY VKRZ HG \KH IQKIEIMRQ
SHIFHQMH R HWDQRCH WDPWDQG HWDCQRCH \WDF \V DQG UHVSHRLY 1
YDOVHG RQ$%76 DQDOMY \WH HWDCRCH \WDPWGHP RQV MBAMG \WH KL KHV \BQUR] IGDQADF DAY
&2 R ' J P/ ZKI®I \WH DVFREEIF DF G VWBQEDUG KDG D FDB XOWG ,&2 R *JP/
IRBZHG B\ \KH HWDQROH WDF W& 2 Rl 'J P/ $%76 UHVXAOV IXWNHUF RIIWP HG D
FODUFRQFHQUDIRQ GHSHQGHQWGQFUHDVH 1Q VF DHQIIQ) DALY W IRUERW H WDFW Z M 5+ Y BHV R
DQG |IRUDVFRUELF DAG V BCEDLG DQG HWDQRCH WDF \WHV &F M/ I 7KH
HWDCROH WDPWUIHFRUGHG \WH BZ HVWWSKHQRTF FRQMQWV PJ*$(J ZKI® KIKHW
SKHQRTF FRQMQWV PJ*$(J WHRGGIQ HWDQRCH WDF W KHUHDV IQ |OY RRIGV \WH
7) & PJ4(JIQ HWDQROH WDRWZ KIBI 7) & PJ4(JIQ HWDCQRO
H \WDAWZ HH UHFRGHG  $ QU IFUREIDCDF MW VKRZ HG O HUIQKIEIMRQ | RGHV IRUWH HWDCQRO
H WDFWZ M YDOHV R ( FRD Z P 3 DHXJICRWD z P 6 DXUHXV
Z P DQG% VXBEWY z FP DW 'J P/ 7KHHRWMH \WH DQIEDRMIDCDF MWV
R ERWK H \WDFW DJ DIQMDOIRXUWMMG EDF MADOVDIQV Z HIH VWBAVAIF [ V IQUIF VS
* UDP  SRVIMYH EDRMUD H KIEWMG J UHDWUVXV FISUELOW \KDQ* UDP QHIDWH WDIQV 2 Y DO
HWDQROZ DV \WH P RWMHIHRAIYH VROHQWSURY BQJ V SHURUDQIR] IGCDQWDQIP IF BEIDO IOY RRGV
DQG SKHQRTF SURSHWAV B\ H WDRIQ) P RUH GAYHY HSK\WRF P IFDO ) XWUH UHY IBUF KV IRXG
HYDGDW \WH VDIHW DQG HIHAWHHW R UHG V RIKXP H WWDFW |RU IXQF MRQDODQG DQIEDF MADO
DSSTFMRQY GHIGH IQAVIGXDCEIRDAIH F P IFDY' DQG RSWP [} HH \WDF MRQ F RGMRQY

. HZRWGV 5HG VRUKXP H WDFW HKDQRO FRGF KDADMRQ  DQWR ICDQNDRANY W DQWP IRUREIDO
' 33+ $%/6



9 U U

OnOhe Veaud DO
le=Viu O 08 e @3 X3 V@&
E 2°8@NdX st u@ koir N

&RGH 3'

7KH ( [THFVW6 RDAWQJ DQG' HK\ GIDARQ 0 HMRGV RQ 1 XWIMRQDCRI
3K\ VIFRFKHP LFDCB LIRSHUAHV Rl © KIW 6 RUKXP ) BRXUIRUYHDG

3 IRGXFWRQ
1 XU,QW LWDDK 0 RKG+ DI L DQG 1 IN1 XU$] Z DQGD =DN\DUD
) DFX@VR $JWR %DVHG QAN 8 QYHWIWO DO\ VID . HDQIQ -HD . HDQEQ 0 DD\ VD

6 WGHMY HP DIOI  E # MWVZD XP NHGX P\

© KA VRUKXP IV D QDMD® JOWMQ IUHH JWDIQ WDWKDV EHHQ HY BXDMG IRU W SRMQIDOWR
UHSGDW \WH VAKFMUDO DQG VHOWRY  IXQFIRQV R JOAWMQ 1Q EDNHG JRRGY +RZHYHU KUK
VXEVMIRQ BIYHY RIWMQ BDG \R CDUNHUF FRRIDMRQ H FHV WH IILP GHW DQG P RV YUH W @ (MO
VRUKXP V YIDEIOW 1Q FRP P HIIDCEWHDG SURGXF IRQ 7KH HIHF VIR V BV MAIRQ Z HWH H DP ICHG\R
IGHQM DQ RSWP DO GIYHO \WDW HQKDQFHV  QXWARCDO YDOH Z MRXWF R SIRP VQ) VHQV R
DFFHSWBELOW 7KH P DIQ REMPIYH R \KLY UMMVHDUFK Z DV \R LQYHV MDW \WH HIHFW R URDV Y DQG
QK GDIRQ P HKRGY RQ WH QXWMRCDO FRP SRVIIRQ DQG SK\ MERF P IFDOTXDDW R Z KM
VRUKXP IRUEWDG DV Z HODV \R HYDODWM KRZ YDV 1QJ V EAMMRQ BIYHY DQG
LQ GHQPH \WWH TXDOV DQG VHQURY  DFFHSWBELOW R Z KHDWEUHDG 943HDG VDP SBN Z HUH SUHSDUHG B\
SDUID@® WHSOFQ) Z KHDWEXUZ W URDV MB DQG GHK\ GLDWIG Z KW VRUKXP IGXUDWKH V SFLLHG
GYHY DEQIMGH D FROMRCEUHDG IRWP XOWIG Z WRXW RIKXP I&XU 7KH VDP SBV Z HIH DXDO] HG
IRUP RMXUH FROMQW FREU FKDUDRMUY IR \M \WUH SURILBI SUR[ IP DM F R SRVIIRQ DQG V 19V R
DWIEX\WY & RQUXP HU DFFHS\BIGFH Z DV GHWUP ICHG WRXIK V IVRY HY BODWRQ XV@Q D SRQW
KHGRQE VFDBI Z KHUH WL XQADICHG SDQHLY VHY XOWG DSSHDUDGRH VBV MVDURP D DQG RY D@
DFFHSWDELOW 7 KH UHVXOV GHP ROMIDWG WDWCGF HDVQ WH V EAMIRQ B 191URP R
UHVXGMG 1Q GDUNHU FXMWDQG FXP E F RRIDIRQ ZIW Y BXHV GHF KDV 1URP \R
%HDGV FRQEIQQ] VRUKXP I@XUH KIELMG BZ HUP RY XWH FROMQADQG IQF HDV 16 IILUP GHW
ZKI® \WH P RAWGQRIBEG! QXAMRQDO P SIRYHP HONVZ DV REV WYHG DW PRYXWH F RWQW
UHSUMVHQI D UHGXRAIRYQ IRP \WH FRQARO Z\W D FRUHV RQAQ) GHFEH 1Q
FDUERK\ GDM FROMOMR  t SDWFXOWD 1Q EWHDGV IRP XOWMG Z W GH\ GDMG Z K\
VRUKXP I@XU $\WKH DQG V BV MRQ GYHY  EUHDGV H] KIEMMG KL KHUSURMQ FRQOMQN
t DQG DK FRQMQWV t QAR HKDQFHG QX\WMMRCDO Y BH  Z KI®
P DIQOBMIQQ) SURGXFWTXDOV ) IRP D TXDMW SHYSHALY H EUHDGY FRQEIQQ) DQG
VRUKXP IGXUGHP ROMDWG W \WUH DQG V 1§V Rl DFFHSWELONV

. HZRWGY : KW VRIKXP IE&XU JOWQ IUH EWDG IRDAWQ) DQG GHK\ GIMRQ S\ KVERF KPAF D
SURSHWIAV- VHOVRY  HYDODIRQ

imod
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7KH( IIHFW Rl 5 RDWMG DQG' HK\ GLIDWIG 5 HG 6 RUKXP ) BXURQ
WH 1 XVWIMRQDCDQG 3 K\ VIFRFKHP LFDO4 XDOW Rl YdHDG

1 XWKDQ] D ( WQD 0 XKDP DG 6 XDIP L DQG 1 IN$] Z DQGD =DNDUD
) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WMGHOW HPDIO | D # MMZDXPNHGX P\

) XQRIRQDAQJ UHAHQW VXFK DV UHG VRUKXP IGXUKDYH EHF R H P RUH SRSXOUGKH \R \WH JURZ 1Q)

GHP DQG |RU KHDAMHU DQG JOMMQ IUHH EDNHG JRRGV 5IE KIQ IIEBH SKHCREE FRP SRXQGV DQG
MIDOFRBY WG VRUKXP P D\ P SURYH SURGXF WXDIW DQG QX\MRQDOYDOH +RZHY M \KH
HIHPW R XVQJ DEMECDIYHY \R Z KHDAIEXLY @ HHG VRUKXP DU V MIXQFBDUDQG P D\ UHVXANQ
SRRUWWUWH D CDUWHU GRN DQG UWHGXF 16 VHQURY DSSHDO 7KV VX® HY DOWG \KH
SK\ VIFRFKHP [FDOSURSHWIHY DQG VHQURY  DFFHSWELDV R VXEVAMAIL DQG R

Z KHDWEDVHG EUHDG Z W URDVWNG DQG GHK\ GIDIMG UHG V RIKXP I&XU $ FROAROV B SGI F RV A

FRP SBMMD R ZKHDWIBXU ZDV XV & 7KH EWDG VB SBV ZHH HY BDDWG XVQ D IX®

WDQERP [} HG GAMJIQ %DNQJ ®W P RMMUH F RIMQAVF FRRUDQDOMY \M WUH SURIGI DQG SUR] [P DM
FRP SRVMRQ Z HH FRQGXPAMG 7 KWW XQADICHG SDQHLY WHYDODWG DSSHDUDGQFH  \BV MV WM WUH

VP HD DQG RYHIDODFFHS\WBEIDW XMQJ D SRIQAKHGRQE V BB 7KH IIQAQIV V IRZ HG WDWKLIKHU
VEVMMIRY UHVXEMG 1Q CDUNHU FXV WQG FXPE DQG IQFHDVHG EDNQ ®V V ZKIE K ZHH
ADMYAFD® WL QUEDQNS + UKHUWRUKXP V EMMANRQ UHV MG LQ D GHF KDV HQP RV YW
FROMQNVZ WK GHK\ GLDWIG VDP SBV QVSO) 1Q) GZ HUYDOHV DQG WHY HIHGXPIRQY Z HIH W QLEE W
S $W t VXEVMARY \WH WM WUH VRIWQHG  EX\WDW MEHE BPH PR P

IQAFDWY) D VLI QUEDQMQFDVH 1Q 11LP QHW DWKH KLIKHVBY 19 S $FF RAQ) R \WH
VHQRY HYDBDIRQ VRUKXP EUHDGY DABZ \R P RGHIDW VXEV MAIRQ GIYHY VF RHG &Z HUWDQ WH
FROURO/DP SBI + RZ HYHU WH GLIHIHGE N DW  t Z HH JHCHD® QRAVABMY WD V IQUIE KWVS

! IQEFDWQ) \KDMKHVH BIYHY AG QRAMIQLUEDQ® DIlHF VFFHS\DELOV GK\ ADWG
VRUKXP KDG WH KL KHVWRYHUD@DFF IS\DELOW DP RQJ \WHDWG V P SBV 2 Y MDOWH UHV IV V IRZ

VRUKXP  1GXU FDQ HIHAYHD IQFUHDVH QXAWMRCDO F ROMQWV 7KH IGHDOV BAMAM WDQIH IRU
DFFHS\IE®! VHQVRY TXDIW 1V 7 KHVH 1.QEQIV HFRXUWDI H WH XVH R BHG V RIKXP I@®XUDV D
VXVBICDE®! IXQRIRQDAQ] UHAHQNQ EWHDG P DNQ

.HZRWGY 5HG 6RUKXP )BU *OWQIUH %HG SRVIY DG ' HA QDWRQ
3 K\ VIERFKHP [FDCB URSHWHV 6 HOVRY ( YDODIRQ
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7KH( ITHFVWRI / HP RQ- XIFH &MXV QP RQ RQWH 4 XDOW Rl
31QHDSS®I/ HDWHU $ QDQDV FRP RVXV

1 RWDICDWGE NKP D/ XNP DQ DQG 6 KDP VXD XKDP DG

) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMVHPDIO | D # WZDXPNHGXP\

5HFHQ® \WHWH KDV EHHQ DQ IQFUHDMQ] GHP DQG IRU QDWDO KHDGK  DQG SUHV YDIYH 1UHH
VDAY ZKIFK KDV GUYHQ \WH GHYHBSP HQAR IXMEDV 16 SURGXFW V XK DV SIGHDSS®! GDWHU
7KH TXDOV R IUAWBDWHULY IQOHCF 16 E\ W IQIUWHAHQW VXF KDV VXJ DUF RAMQMKH DP RXQAR
SHAUD SUMVHOAR ILXIW DQG WH DEAMRQ R FMIE DF G & MIE DAIG SO\ V D SLY RBOURGI 1Q 1P SIRY Q)
W \WMUH SUHYHQMY EWRZQQ) H \WQAQ) VKHD @H DQG DOR SUHYHQID V DU F LV DY BRQ
Z KIEK UHGXFHV \WH EUWBIGHW R IUXAWGDWHU 7KH SUP DU VRXUFH R AMIE DF G IV FWKV 1AW
IGFOGQ] BP RQV 7KXV WLV VG, 1QY Ml DWG WH HIHFW R BP RQ MIE H & MKV @ RQ RQ \WH
TXDOW R SIQHDSS®! GDWHU $QDCDV FRP RVXV 3 ICHDSS®I GBDWHU Z DV SUHSDUHG B\ EBIQAQ)
SIQHDSS®! SXUAE Z W YDU Q) SHIFHQBIHV R ®P RQ MIE H) ) ) DQG)

FRRNQ) WH P I[ WUH XQIDWIWKIEN GHG DQG WHQ GHK\ GDIQ MDW  «& IRU KRXW 7KH
QUHG VKHHW ZHH FXWQR SIHHV DQG SDANHG 1Q D SOVIWED]  DQG ZHUH VXEMF MG \R \KH

GHMUP ICDURQ R FRBXU \M WUH S+ DQG Z DWUDF MW RQ GLIHHQAY RDIH GD\ V DQG
@\V  7KH UNXOV IQEFDWG WDWBP RQMIE H- RF IADMRQ V IQUIE B® DIlHF MG S+ DQG Z DWU
DRAYIW S R SIGHDSSE GDKHUGKUQ) VRIDIH +RZ HYHU QR VW QUE WHIHFW S !

ZHH REVHYHG IRU FRBXU KDBEHV V JXPPICHV V DQG F KZIGHW DPRQJ WH GLHHQN
IRP XOIRQY &RGFYHD KV WG [QAF TMG \KDWKH SHIF IQBUH R OP RQ MIE HQOHCGF I \WH
TXDOV R SIGHDSSG! GDNHU $ QDQDV FRP RVXV DQG VXJJHW \KDAD IRUP XOMRQ FRQEBIQQ)

®P RQ MIFH LV \WH P RAMWXMIE®! FRGFHQADMIRQ \R J XICH [XWUH SURGXF \EHY RSP HQAR QX\MAIRXY
DQG FRQUXP HUDFFHS\BE®! | IXMEDVHG V QFN V

. HZRWGV 31GHDSSE GDWHU GP RQMIFH W \MUH SURIBI SK\ VIE RKHP LIFDCSURSHMWAY VKD @H
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( HTHAWRI &DDP DQVL &KV [ P LELRFDLSD - XIFH & ROFHOWDWRQ
DQG 6 VRWDIH 71P H RQ 3 K\ VIFRFKHP LEDCDQG 7 H \WUH 3 URSHUAHV
RI 3LOHDSS® $ QDQDV FRP RVXV / HDWHU

1 XU$ I1QL$ QXDU=DP DQL. DQG 6 KDP VXD XKDP DG

) DFX@VR $JWR %DVHG QAN 8 QYHWIWO DO\ VID . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHOMVHPDO | D # WZDXPNHGXP\

7KV VWG IQYHAI DIMG WH HIHPWR FDOP DQV L&IMKV [ P IFURFDISD MIFH FRFHORDIRQ DQG
VAR H WP H RQ SK\ VIERFKHP LEDCDQG \M \MUH SURSHWAV Rl SIGHDSS®I $ CDQDV FRP RVXV. BDWHU
D YD3H DGGHG SURGXPADIP HG DAUHGXAIQ) SRWIKDLY MWSIQHDSS®! Z DV MV $ GRRXIK ILXMDF GV
DUH NORZQ W IQOHQPH W WUH S+ DQG V KD V DLV \WH V SFLIE URBI R F [P DQL MIE HIQ
SIQHDSSE! GDWHUUHP DIQV LQVXIIIEHQ® AXGHG 7KH REMPLY HR KLY UV IBUF KZ DV VR GHMUP ICH
KRZ QLHHQAFDOP DQL MIEH FRFHORDIRQY ¢ DIIHE WKH SK\ VIE DTXDOV R SIQHDSSG!
GDKHUGKUQ) @D\ VR VRIIH ) RXUIRP XOMRQV Z HIH SIHSDUHG B\ EBIQAQ) SIQHDSS®! SXUH
Z M D FRQADQAWXJ DUBIYHOR DQG FDOP DQV IME HDW DG IRBZHGE
GKADIRQDV t +& IRU t KRXW 6DPS®V ZHH DQDOVHG IRUS+ ZDMUDF MW DZ

FRBXU/ D E YDOH DQG\M VUH SURIGI DQDOMY RQ AD\V DQG  7KH IlQAQIV
VKRZ HG \KDWKH FRQFHQADMRQ R FDDP DQV IMIFH KDG DQ REYIRXV HIHF \RQ WH SK\ VARF iKP IF D
FKDUDPMIMIFY RN SIGHDSS®!I BDWHU ,QF HDVQ MIE HBIY 1@ VIQUF D® S UHGXF 16 S+
DQG Z DWUDRIYW  SURGXAIQ) VRI\MUDQG P RUH [1G[ [EG! GDWHU ,Q F RMDVW\M \WUH DQG F XU
QLHHQFH QRAVARMAD® FROAMMON'S ! DFURY VMRIDIH 7KHV HIQAQIV V AJHV IKDWIKH
DFAIGW R FDOP DQUL MIFH IQGHFHG SHAU) IQMDF QY DQG PRV YW G OP IF V BDAQ) R
VHBRWH FKDQIHV 1O \M \WUH DQG DF @W Z MRXWF R SURP V@) V DEIAW ,Q F RF XV RQ R
FDOP DQL MIEH FDQ EH AMDMIIED® (QFRSRIDIMG \R PRAL DQG HQKDQF HVSHFILE TXDOW

DWIEX\MV R SIQHDSS®! GDWHU VXSSRMQ) W GHY RSP HQADV D WBE®! DSSHD@Y DQG Y BH
DGGEHG | XMEDVHG QDN

. HZRWGV 31ICHDSSE! GDWHU FDOP DL IRWP XOMRQ Z DIMUDRY W SK\ VRRF KP IF @
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(HHAWRI / IP H &KXV DXIDQWIRAID - XIFH RQ WH 4 XDOW Rl
3 LOHDSS®I GDWHU

+DQWD 0 DY DAV DQG 6 KDP VXA XKDP DG

) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMVHPDIO | D # WZDXPNHGXP\

7KH WG LOYHAI DG WH HIHPAR @ H & MKV DXUDQMRID MIFH RQ \WH TXDOW R SIGHDSSO!
GDWHUZ KIFK VKRZ HG @ H DAAMRQ Z RXG W QUEDQ® BZ HUWH S+ DQG Z DIMUDF MW $Z DQG
IP SURYH FREXUMIELDN DQG HQKDGQRH W[ WUH SURILBN \MURKIKRX\WWKH @D\ VRMDIH SHURG 7KH
REMPIYH Z DV \IR GHMUP 1QH ALIHHONF RF IWDMRQY Rl @ H MIE HZ KIE KDUH IRUP XOMRQV )
) DQG) \WDANQGHFHG RQWH S+ FRBXUSDUDPHMY / D E  ZDMUDF MW
$Z DQG\M WUH R SIQHDSS®! GDWHUFRP SDUHG \R D F RMRO Z \WRX\WIP H MIE H 6 DP SBV
ZHH SUHSDUHG ZIWK 0 SIQHDSS®I SXUHH ZKIE KZDV GH\ GDIMG DAXQW R DQG \MV MB 1Q
\USTDW RQ GD\ V DQG 5 HVX@OV VKRZ HG \WDWIKH @ H MIE WU QUIE ® GZ HHG \WH
S+ ZIK ) FROMMO® \KRZIQ) WH GZHV VP HDQ S+ ZKIE KZDV RQ' D
IQEFDWQY) D KLIK® VI QUEDQNH IHPWRUSUHY 1Y BIRQ 7 KH KLIKHV W HDQ 1Q Z DWUDF MW REVHLYHG
IQ WH FROMRORQ @ ZI\WW YDOH R &RBXU DXDOV . VKRZ HG D JUDGXDOGHF KDV HIQ
OKEHW / DG \HBZQHW E Y DBHY IQ DOVDP SBV GXUQ) VRUIH ZKIE KV RZHG
SURIUHAWMYH EURZ QQJ BHDPURQY 7 KH FROAROVDP SBI H KIELWMG D P RUH SURGRXCF 16 WHGXPIRQ 1Q
FREXUIELON RYHUMP H Z KIG! @ H \WHDWG [RIP XOMRQY P DIQD ) V IRZ HG EHWUUHNQIRQ
R\ HIBZ QHW DQG MBZ HUFRBXUGH] IDCDMRQ WURXIKRXWIKH  GD\ VARDIH SHURG 7KH 7H WUH
3 RGN $ DOV VKRZ HG \WDWKH KLKHV \F HDQ Y BHV R JXP P IQHW J DQG FKHZIQHV V
P- ZHH FDBXOWG IRU) RO  VHJHVIY RSWP DOM WWH 7KH GZ HV \WHDQ
\M \MUH SDUDP HMY Z HUIH IRXQG 1Q \WH FROMRORQ' D' ZKIE KF RIILP V \KDWKH DF G SURY GHV
JUHDIMUMIRKPMUDOIQMI UV 1Q SIGHDSS®! GDWHU 2 YHIDO WH GlLIHHQNFRGE ADMRQY R @ H MIE H
VI QUEDQ® P SDRMG \KH TXDOIV DMIEXWMV R SIQHDSS®I GDWHUGKUQ) V RIDIH Z W) ® H
MIEH SUIRYIGQ) \WH P RAHIHRAYH S+ UHGXF IRQ IRUSUHVHIYDIIRQ Z KIB ) @ H MIE HRIHHG
\WH EHMWEDDGRH R \M WUH VADELQV  FREXU UMAMQIRQ DQG Z DMU DF MAW P DNQJ WAKH P RV W
VXMBE®! |RUP XOMRQ [RUTXDON DQG V KD @H [P SURYHP HQW/

. H ZRWGV 31QHDSSE! GDWHU @ H MIFH W \WUH SURILGI DQDOVV. Z DWUDF MW FREXUV DO
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3 K\ VIFRFKHP LFDO8 KDIDFWUVDARQ $ QAR LGDQADQG 6 \BELDN
6WWG Rl 2 UMRVISKRQWEP LOXHV 0 LVDLNXFIQI / HDYHV ( [ WDFW

* XP P lHV
0 RKDP DG$ UL 3XWD 0 RKG) DUG DQG 1 RRU+ DIl RK 6 DIGDQ
) DFX@VR $JWR %DVHG QAN 8 QYHWIWO DO\ VID . HDQIQ -HD . HDQEQ 0 DD\ VD

6 WGHMY HP DIOI  E # MWVZD XP NHGX P\

7KV WG DPHG R GHYHBS IXQF MRQDO JXPP\ V $SOP HON IGF RERIWY) 2 WKRVISKRQ
VADP IGHXV P VDLNXAQ) GDYHV H WDPAKMQ) WUHH QDMUDOV HHAMCHY I )BEQ) KRGH W XS

+ PDSBIMWXS 0 DQGFRFRQWWDS M IXS & ) RUHDFK WSH RV ZHHAMQHU \WUHH GLIHUHQW
IRUP XOMRQV Z HIH GHYHBSHG E\ YDU IQ) WH F R SRVMRQR! 2 \ABP IGHXV H WDFW) J)

J) J \RJHWHUZ W D FRQARO QR H \WDFW IRU HDF KIRWP XOMRQ UHV X7 1Q D \REOR!
\EHOH JXP P\ |RP XOMRQY IRU FRP SDUDIY HHYDODVMRQ 7KV VMG  IXUKHU HYDGDMY \WHU
SK\ VIFRFKHP IFDOSURSHWHV WM WUH SURIGBI DQDOVY. S+ FRBXU % DQG P RMMUH FRQMQW
DQIR] IGDQNFDSDAW DQG VKRWMP VBEIOW R \WH GHY BSHG JXPP IV $129$ UV W
IQEFDWMG VW QUEDQAGLIHHQFHY S LQ WM \WUH SDUDP HVMLY V' K DV KDUBQHV VIXP P IQHV V
DQG FKHZ IGHW DP RQJ WH IRP XOMRQY GHP RQV WA \WDWKH H DR WRQI® QI OHGF 166 \WH
MKPMUDO SURSHWH ) RUWH W[ WWUH R JXPP IV IWKDG D GHVUIDEGH W \WUH  KDUBQHV V
FRKHVLYHQHW  DEKHMYHCHW JXP P IQHV VRKHZ IGHV VDQG VSUQIIQHY V DQG RSP DOS+ IRU
DOIRP XOMRYY IQFOAQ) FRQOMRO &RBXUSDIDPHMY / D E U DIQHG \WIE®I DF BV VDO
VDP SBV 6 KRWMP \ADEION \MAIY Z DV SHURWP HG IRUD VHBF MG IRP XOMRQ ) J H WDF W
IRUHDFK VZ HAMQHUGXH \R \IH \M \MUH SURSHWHV DQG \WH \BV MR \KH IRUP XOMRQ 7KH VDP SGI
ZDV VARG DV -& IRUIRXUZHHW 7KH UV )V UHY IBBIG \WDMRWP XOMRQ P I[ HG Z MK KRQH
) + DQG IRPPXOMRQ PLLHG ZMW PDS®I V\X5 ) 0 H SHIHQFHG VXEVBQIDOIQRUHDV N 1Q
KDUBCHW \KURXI KRXWINH Z HH\V  Z KHUHDV IRUP XOMRQ Z M F RROWWDS W XS ) & P DIQBICHG
D P RUH FRQVMNMQAM MU Z WK P RGHUIDM FKDQIHV 0 RY XUH FROMQAHQGY V IRZ HG WDV & KDG

\WH BZ WP RMMUH FROMQN 7 IQGF B EHWHUVKHO V DLW DQG &Z HUP [E REIDO
UMN $ QIR LCDQADQDOMY GHP ROAMDMG WDW  + SRV YAV VEWH KLIKHV Y RMMQN 7
PJ4(J R \RECSKHRE FROMQN73& DQGIDY RWDEG!' 33+ DRAYW 7 DP RQJ

RWHU IR XOMRQY %DVHG RQ W[ WIUH SHURWP DQFH P RMMUH EHKDYIRXU  DQUR] ICDQAMHMQIRQ
DQG RYHDOAELDY ) + Z DV IGHQMHG DV WH EHV VRUP XOMRQ IRUSURGXF Q) DV DG SDOMIE®!
DQG EIRDAYH UFK 2 AP IQHXV JXP P\ VXSSBP HQW/

. N ZRWGBV.. 2 WKMSKRQ WOP ICHXV JXP P\ (DWUWDOVZ HHAWQHU WRIDIH VAREIQY . DOUR] ICDQW
DR

i



9 U U

OnOhe Veaud DO
le=Viu O 08 e @3 X3 V@&
E 2°8@NdX st u@ koir N

&RGH 3'

3K\ VIFRFKHP LFDCB LIRSHUAHY $ QUWR] LGDQWA: KDUDFWIUVDVWRQ DQG
6 \IELON 6\WG Rl * XP P\ GHUYHGILRP &RFRQXWSDS &RFRV
OXFLHD/ 3Rz GHUDQG 1LSD9LQHIDU

1 XUSW D$SAEDK - RKD DQG 1 RRU+DIll RK 6 DIGDQ

) DFX@VR $JWR %DVHG QAN 8 QYHWIWO DO\ VID . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

&RFRQWAMDS &RFRV QXAIHD /  RU QWD IV D QDMWUDOVZ HHWCQHU WDWY UEK 1Q Y\BP 1V
PICHDY DQG DQMR ICDQNSURSHWAY WLV D& RN GZQ \R KDYH D ®Z JOF IR IF IQGH
FRP SDUHG \R \WWEGI VXIDU * | 7KV VWG SUHV IV \KH IRP XOMRQ DQG HY BDWRQ R
SK\ IFRFKHP IFDCBURSHUIYY DQIR] ICDQNV DQGVBEIMW VXA R IJXP P\ GHIY IGIRP F R RXW 3
SRZ GHUDQG QSD SDB  YICHIDU 7KH SUHSDUHG JXP P IHV XQGHUR Y DRXV HY BDIRYY IQFGAQ)
SK\ VIFRFKHP IFDO FKDIDPMUIMDMRQ S+ WM \MUH SURILBI DCDOMY  F XU DAGW DQG P RV XWH
FRQMQW DQIR] ICDQASURSHMHY DQG VWBEIDW VXA DAVRRP \MP SHDMUH & IRUWUH ZHHN V
R VWRIDIH 7KH P RMMUH FROMQAR \WH IRWP XOWG SIRGXKFW) ) DQG \WH F RMRCZ DV EHBZ
5HXW WHYHDBIG WH JXPPIHV KDG D GHMIDE® WM \WUH KDUWBCHV V F RHVY. IgHV V
FKHZ IOHW DQG VSUQIICHW  DQG RSWP DOS+ 7KH \MDWE®! DF QW R IRWP XOWG SURGKF W
ZDVIQWH IDQIH R UHVSHF MHO DQG F RIRERIDMG Z M WH S+ Y BHV 7KH F FBXUR
WH JXP P IHV GRIWFHDE® FKDQIHG DQG DSSHDUHG GDUNHUEHFDXVH IWZ DV DIIHF MG B\ \WH DGAMIRQ
R FRFRQXWDS W XS DV D VZ HHWCQHU 7KH UV O\RI DQIR] ICDQAF BDFW V IRZHGWDW KDV D
KUK FROMOAR \WH \RBOSKHORTF Z *J * $( JO FRP SDUHG \R \KH F RMRO z
'J *$( JO& ZKIGB IRU  GASKHQO SIFURGD\O ' 33+ WY QUIQ) DF MW DY R
VKRZHG WDW) IV WH KIIKHW Z FRSDUHG R RKHUV P SBV 7KH VHBF MG
IRP XOMRQ )  Z DV IXUWHUMMNAHG |RUW WIEIDY 6 KRWMP V DOV V XEHVY IQAFDW \WDVWKHUH
DUH VJQIFDQNVFKDQIHVY S IQ SK\ VIF RKHP LFDO FKDUDRVMUMIF V DIVMU \WUHH Z HHN VR
WRIDJHDW R $P RQ DQIRP XOMRQV )  Z DV IGHQMHG DV \KH P RV \RSWP DORWP XOMRQ GH
R W DQIR] LGDQADRIYIW DQG SK\ VIFRAKHP IFDOSURSHMIHV 7KLV 1IQAQ) VXSSRW W VHBRWRQ IRU
DGAMRQDOHVHDUK Z W D KLIK SRMQIDOIRUFRP P HIAIDIY BRQ DV D FRF RXW/ 3 EDV I SURGXF W
Z I\ DGGHG YDGH

. H ZRWGV &RARQXWDS &RFRV QXAIHWD/  JXP P\ DR ICDQADRAMNW WRBCEKHORTF FROMQN
73& SK\VIFRFKHP IFDADDOWY



9 U U

OnOhe Veaud DO
le=Viu O 08 e @3 X3 V@&
E 2°8@NdX st u@ koir N

&RGH 3'

7KH ( [THFPVRI 0 DUQH & RN HQ DQG 5 RVHIM :  DWU( [ WDPWRQ \WH
3K\ VIFRFKHP LFDCB LIRSHUAHY $ QUWR] LGDOWS PAYIW  DQG 6 \BELDN
R * XPP\ &DQG\

: DQ) DUDK 1 DWVKD:  DQ,VNDQEDU DQG 1 RRU+ DI} RK 6 DIGDQ
) DFX@VR $JWR %DVHG QAN 8 QYHWIWO DO\ VID . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HPDO | D # VVZDXP NHGXP\

7KHH IV IJWRZ 1Q) IQMIHAVIQ QDWUDAIXQF MRQDOIRRGY \WDWIGF RERUIDW ERW ERIBIQE [DDQUR] IGDQNV
DQG FRAJIHQ IRU \WHU SRWMQIDOWR SURP RM KHDAK 5 RVH® + IEIVFXV VDEGDUID IV UFK 1Q
DQXRA DQQV WDWKDYH VIMRQ) DQUR] LGDQASURSHIHY  Z KIBI P DUCH FRIIHQ F RWEX\MY \R WQ
KHDAK SURSHWHV 7KLY VWG GHWMUP IOHV WH HIHF \R Y DI Q) F RF KQADMRQY R P DUCH F R HQ
DQG IRVH® ZDMUH WDPW 5: ( RQ WH SK\ VIE RKHP [F EDSURSHMHV DQUR] IGDQANDF MW DQG
VABEIOW R JXP P\ FDQG ) RXUGLIHHQARP XOMRQY ) ) Z HUH SUHSDUHG Z W GLIHIHQAIDURY
R URVH®I DQG P DUCH FRIIHQ WIHKHUZ W D F RMIRO Z MRXWH WDF QG F RBIHQ 6 DP SBV
ZHH DQDOVHG IRUS+ PRVMMUMH FROMQNVFREBXU / D E  \M \MUWH SWRIGI DQDOVVY. 73$

DQIR] ICDQADAYIW * 33+ DWD\  DQG\RICBKHQRTF FROMQN73&  $ URRP \WMP SHDWUWH &

VADELDNV VWG Z DV FRQGXR\MG DWLYH GD\ IQMYDY GD\ DQG ' DU Z HH DQDOV 16
XMQJ RHZD $129% IRBZHG B\ 7XN MY \MV W7 KH W QUEFDQNVGLIHHGE Y ZHWH REVHY 16
DP RQJ WH IRXUIRWP XOMRQY IRUERW DQIR] ICDQADAIY \HV S 7KH) JWRVIE J
P DUCH FRAJIHQ  UHFRWEHG \WH KL KHV \RQUR] IGDQADF MW Z XVQ WH' 33+ DV V\D
DQG WH KIIKHWT 3 & Z PJ*$(J ) DORWRZHGJIRRG WIEIDW ZIWKIQ GD\V
FRP SDUHG \R RKHUIRUP XOMRQV IQ WP V R FRBXU W WUH SURIIGBI DQG P RV XUH F RMWQAO RV XWH
FROMQAGLIHUIHG VI QLIFDQ® DP RQJ IRWP XOMRQY S ZIW ) JWRHB  J P DUCH
FROJHQ H KIEMQ) \WH KL KHWWYDOH Z R PRVMH F RMON 7KH S+ Y BHV
WQHG ILRP P RWVDAGF ) W ®&Z DF@EF ) 2YHD® ) VIRZHG V SHIRU
IXQRPIRCDOSURSHWAY FRP SDBHG \WR) ) DQG)  7KHVH UHV XV MW FRQIOXHG QY N MDURQ

DQG LQAFDW KL K FRP P HUFIDDYDMRQ SRMQIDARUGHYHESIQ) D YDOH DEGHG ERIBQE MDQIR] LCDOW
DQG FRW®J HQ EDVHG SURGXFW

. HZRWGV +IEMFXV VDEGDUD PDUCH FRAIHQ JXPP\  SK\MERF KP IFDO SURSHWAV
DOIR LCDQMARIDI H ADELQW
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( YDOXDARQ RI 3K\ VIFRFKHP LFDO$ QR LGDWYH DQG 6 HQVRU
3 IRSHUAHV RI 3 LOHDSS®1/ HDWHUS GGHG Z W 3 LOHDSS®1 9 LQHI DU

&KHDK - IDQ: HL DQG 1 XUKDQDQ $ EGXCh DKP DQ
) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMVHPDIO | D # WZDXPNHGXP\

31QHDSS®! LV D P DIRUIKMFURS [Q 0 DO\ VD \ HAIISH DQG RYHUUISH 1LXIW DUH V MIAY FUBHG GXH \R
WDSIG VSRMJIH DQG @ MG P DIHWDGH 7KLY VXB GHY MRSHG IXQF MRODOSIQHDSS®! GDWHUIURP
\ZR FRP P HUADOYDUHMA 0'  DQG 0 DGX . DF DIRMMHG Z MK SIQHDSS®! Y QHIDU DQG P/
\R HQKDQFH VHOURY - SHUFHSURQ DQG IXQRURQDOTXDAW 7 KH VSHF ILE REMAF MY N Z HUH \R HY DM
WH HIHFW R SIQHDSS®I YIQHIDU RQ SK\ VARF KP [E D SIRSHWA DQIR] ICDQNVDAY W  DQG
FRQUXP HUDFFHSWELDV 6 1 IRUP XOMRQV Z HIH DQDOVHG IRUS+ \RBO/ROEGI VRIBY %4l FRBXU
&( / DE DQG W \WUH SWRIGI $QIR ICDONVFDSDAW ZDV GHWMP IQHG YR ' 33+ WDAF D
VFDYHQIIQ) DQG \RIBIOSKHQRTE FROMQNV73&  6HQRY HY DDUWRQZMY  XQADICHG F RV R HY
DWHWHG FRBXU DURP D \M WUH IOYRXU V HAGHY VVRXHY VDQG RY MDODF F SUWELON XMQJ D
SROQMKHGRQE VFDBI 5 HVX@V VKRZ HG \WDWSIQHDSS®! YIQHI DU KDG P 1P DOHIHF WRQ N M
SK\ VIERFKHP [FDOSURSHW S+ UHP DIGHG FRQV\AMOW DAIRW DODIRWP XOMRQY DQG
VROE®! VRIBV Z HIH CRAWI QUEDQ® DEMUAHG + RZ HYHU SIQHDSS®! Y QHIDUV BF MY 1D 1QOHCF 16
\M \MUH SDUDP HMY IGFUDMQ) KDBHW IQ0" VP SBV Z KIBI BHGXAIQ) V JIQILGHY VDWKLIKHU
FROFHOMDRYY &RBXU DMIEXWMV ZHMH SUHGRP IQDQ® Y DHW GHSHQGHOW WRXIK  SIQHDSSG!
YIQHI DUFDXVHG VO KWQFBHDVHY \ HBZ GHW IQ0 ' IRWP XOMRYY ,QF HDVQ SIQHDSS®! Y QHIDU
FROFHOADMRQ DOR VI KW® (CFUHDVHG 738& YD3HV DRIRW ERK Y DAV Z MK \WH KUIKHV \BIY 1
PJ*$( JVDPSBl REVHYHGIQO DGX. DFDZIM P/ SIQHDSS®I IQGHIDU ' 33+ ICKIEMRQ
UHP DIQHG FROAMMQ® KUK DFIRV VDOV PSBV 0' ZM P/ SIQHDSSO
YIQHIDU VKRZHG KUKHU VHQURY  DFFHSWUELOV \KDQ RWHU VDP SBNV UHSUHV IOMG D Y IEG!
DIMCDWH RIHIQ) WP IOU VHQRY  DFF ISWDEIOW Z MW HKDQRHG FREXU IQMQVW DQG VIAKW
DQUR] [GDQMP SURYHP HQW7 KHVH 1IQAQIV GHP RQV WM \WDWZ KI®! SIQHDSS®! Y QHI DUIRWE [IRQ
RIHY P RGHAWW IXQRIRQDO EHQHIW  SDIMFXOWD IRU SKHQREE FROMQWV ZKIBI W HIHF W RQ
SK\ MIFRFKHP IFDODQG VHQURY  SURSHWAV DUH @ WMG DQG YDUHW GHSHQGHQW7KH VXB. V SSRW
\WH YDBUWDIRQ R USH SIQHDSSG! IQR YDOH DEGHG VCDFNY  RIHIQ)  SIDRIE O IRWP XOMRQ
JIXIGHIHY R UHGXFH SRAKDLYHW\Z DM DQG HQKDQRH P DUNHVWDOH

. HZRWGV 3IQDSSEl GDWHU SIQGHDSSE! YIQHIDU IRMUFDIRQ  DQIR] IGDQWVDF MWV IV Rl
HYDODMRQ |RRG Z DVl UHGXPIIRQ
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(HHFW RI ( GE®I$QDH 6 SULX@D 6 HDZ HHG DQG &KRIHD RQ
WH 1 XWMRQDO 7H WUDODOG 6 HQVRUY 3 LIRSHUAHV RI 1 RRGBV

6 M DMBU, Z DQRAL6 XNXU  DQG 1 XWKDDQ$ 5

) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMV HP DOl D # WZDXP NHGX P\

7KH 1QFUDMQ) FRQVXP HU IOMUHVMO V XARICDE®! DQG QXWMRXY SOQAEDV 16 IRRGY KDV DIV R
WP XOWMG UHVHDURK DRIV \RZ DUV DEMEDWH DF BH IQIUHAHON ( GE®! DODH V ¥ KDV
VSIXED VHDZ HHG DQG FKBUH® DUH Z HON §Z Q IRUWHUUE KQOMMRCDCDWIEX\MY EXVWKH. KDYH
EHHQ GW H SRIWG 1Q SOQAEDVHG SURMOQ QRREBI SURGXF W7 KH P SDAWR WH DEAMRQR Y TRXV
WSHY R HAE®I DODH RQ WH SUR [P DW F R SRIMRQ \M \MUH SWRIBI F RRXU DAEX\WY  DQG
FRQUXP HUDFFHS\BELOW R SDQAEDVHG SURMQ QRRGBV Z DV DW MVHG $ VRICR! IRXUV P SBV R
QRRGBV ZHH P DGH IGFOAQ] RQH FROUROVDP S® DQG \WUHH VDP SEV \KDAZ HIH IRUMHG Z W
VSIXED VWHDZHHG DQG FKEUWH® 7KH DQDOMV IQFOGHG SWR P DM F R SRVIRQ DQDOVV
7H WUWH 3WRIBI $QOOMY 73$  &,( /DE DQDOMY DQG VHQURY DV VAW FHQWN' DI DQDOVV
IQFOGHG RHZD. DQDOMY R YDUDQFH $129%  $QDOMV R GDW UHYHDBIG \WDWV SXAD
QRREBV KDG WH KL KHWSURMOQ FROMOAKDQ RKHUV B SBV DQG WH F RIMROV B S®I Z KIBI DV K
FROMQMQFUDVHG 1Q CRRGBV ZIW V IBZ HHG + DUEQHV VY BHV Z HWH KLKHUIQ DODH HQUE KIG
QRREBV J \WDQ 1Q WH F RMRO & RBXUDQDOV V. VKRZ HG \WDWDODH HQUE KiG
QRREBV KDG GZ HUDKVGHW /  YDOHV WDQ F RWRO,Q DEAMRQ V SXAD DQG F KRUH® QRRGBV
KDG KLJK JUHHQ YDOHV 6 HQVRY DQDOV V.GV VKRZ HG \WDADO DH HQUE KIG QRREBV V RUHG KLIK
LQ W WUH DQG DFFHS\BELOY %DVHG RQ\WH IIQAQIV QV RV VEGDERY HIWADQ EH F RF XIEHG \WDVWKH

DGEMRQ R HAE®! DODH Z DV EHQHIFIDAQ HQUE HQJ \WH QX\MMRQDODQG | XQPIRCDCDWIEX\MY R \WH
SOOASUIRMOQ CRRGBV Z MKRXWDIHAY \WH DF FS\WRELON $P RQJ \WH DODH HY BDWMG V XD

Z DV P RWBURP IMQJ DV D IXQRIRQDOFRP SRQHQW

. HZRWGV ( GEGI DODH CQRRGBI QXUMRQDOSURSHWEA W[ WUH SURILGI DQDOVY. 73$  V IVRY
HYDODURQ
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' HMP LODWRQ 3 K\ VIFRFKHP LFDO 1 XWIMRQDCODQG $ QUR[ LGDQW
3 URSHUAHV Rl &RITHH DQG * XDYD - XLEH %HYHDI HV , QFRUSRUDWMG

ZIW/ RZ &DBRUF 6 XJDU

1 RUSGQHO RKG+IMKDP  DQG' U 1 XUKDQDQ$ EGXC DKP DQ

) DFX@VR $JWR %DVHG QAN 8 QYHWIWO DO\ VID . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7KH SUHYDBIFH R @QHVAMBI QRZ UHDWIG Z W KHDAN MVXHV VXF KDV REHVW GDEHWMY DQG
FDUERYDVEXOU QVHDVHY KDV KHIKWIGEDOF RF MD H FHV WH GHIY V XDU %HYHIIHY QN H
FRIHH DQG IUOWMIEH DUH VW QUEDQMRXUFHY R DAEHG VXIDU 6 XF BV HIV F R PRQD XV 16 R
HQKDQFH EHYHIUHY \BMM DQG W KUK F TRUE F RWQW &RQVXP HU GHP DQG IRU KHDAKIHU
DEMIDWYHV KDV IQFBDVHG \R \WH XV HR BZ FDRUE V Z HMQHY 7KLY VX¥® DIP HG \R G-WWP IQH
WH SK\ VERFKHP IFDO QXWMRQDO DQG F RUH YDOH SURSHWH R F RHH DQG JXDY D MIEH
EHYHIDIHV IQFRBRIDMG Z\WW G&Z FDRUE V Z H@HW ) RXUV Z HMGHY N HVMYD V RUDBV H
P RQN IUKMDQG VXFUIRVH Z HIH XVHG \R IRP XOW FRIHH DQG JXDY DMIE HV B SGI DQG F RMRO
Z MRXDGCHG VZ HHAMGQHU 7 KH EHYHUDI HV Z HH DQDO] HG IRUS+  \RWIOV RXEGIV RIS 766 F RBXU
QMW FDBRUF YDOH \RBOSKHCREE FROMQWV 73& DQG DQIR] IGDQADF AV XV Q) WH ' 33+
WDAFDOVADYHQIIQ) DWD\. &RIHH EHY MIHV ZHWH SUHSDUG XMQJ)  J R FRIHH SRZGHU
QAWRGHG 1Q GVIMBIG ZDWMUDQG JXDYD MEH ~ J R IUHV KIKIWEBIQEHG Z W Z DIMU 7KH UHV OV
VKRZ HG \KDW GLIHHQAVZ HAMCHY IQOHQFHG WH  SK\ VIE RKHP IEDO F IOIDPMUY YV R ERK
EHYHDIHV 6 XFIRVH VZ HAMQHG VDP SBI UHF REHG KLKHU 766 7 Sl ZKIBI BZ
FDBUH VZ HAMQHWY P DIQEIGHG BZ HUV REG! V RS FRFHOMMRY S+ DQG FREXUIQMIW YDUHG
GHSHQAQ) RQ EHYHWDIHV WSH DQG IRP XOMRQ / RZ F IRUH V Z HWCHY VIQUF W WHGXF 16
FDBUE YDOH FRP SDUHG \R VXFUIRVH / RZ FDBUH 6 XFIDBVH VZ HAMQHY 1Q JXDYD MIE HH KIELWMG
KLIKHU VFDYHQIIQJ Q' 33+ ) RUF RHH EHY KDIHV 6 XF DBV HVZ HAMQHY H KIEMG
KUKHUIQ' 33+ 6R DIMUVXFUDBVH EHYHIDIHV V ZHAMGQHG Z W \AMYID DQG P RQN DX HOHID®

UHVBIGHG KL KHUDQUR] [CDQABIYHY

. H ZRWV / RZ FDRUF VZ HHAWWMQHY FRIIHH JXDYD MIFH DQUR] ICDQADF MW F IRUE Y BH
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(HHFW RI ( GE®I$QDH 6 SULX@D 6 HDZ HHG DQG &KRIHD RQ
WH 1 XWMRQDO 7H WUDODOG 6 HQVRUY 3 LIRSHUAHV RI 1 RRGBV

6 M+ DNDU, Z DQQAL6 XNXU  DQG 1 XUWKDAQDQ $ 5

) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMV HP DOl D # WZDXP NHGX P\

7KH 1QFUDMQ) FRQVXP HU IOMUHVMO V XARICDE®! DQG QXWMRXY SOQAEDV 16 IRRGY KDV DIV R
WP XOWMG UHVHDURK DRIV \RZ DUV DEMEDWH DF BH IQIUHAHON ( GE®! DODH V ¥ KDV
VSIXED VHDZ HHG DQG FKBUH® DUH Z HON §Z Q IRUWHUUE KQOMMRCDCDWIEX\MY EXVWKH. KDYH
EHHQ GW H SRIWG 1Q SOQAEDVHG SURMOQ QRREBI SURGXF W7 KH P SDAWR WH DEAMRQR Y TRXV
WSHY R HAE®I DODH RQ WH SUR [P DW F R SRIMRQ \M \MUH SWRIBI F RRXU DAEX\WY  DQG
FRQUXP HUDFFHS\BELOW R SDQAEDVHG SURMQ QRRGBV Z DV DW MVHG $ VRICR! IRXUV P SBV R
QRRGBV ZHH P DGH IGFOAQ] RQH FROUROVDP S® DQG \WUHH VDP SEV \KDAZ HIH IRUMHG Z W
VSIXED VWHDZHHG DQG FKEUWH® 7KH DQDOMV IQFOGHG SWR P DM F R SRVIRQ DQDOVV
7H WUWH 3WRIBI $QOOMY 73$  &,( /DE DQDOMY DQG VHQURY DV VAW FHQWN' DI DQDOVV
IQFOGHG RHZD. DQDOMY R YDUDQFH $129%  $QDOMV R GDW UHYHDBIG \WDWV SXAD
QRREBV KDG WH KL KHWSURMOQ FROMOAKDQ RKHUV B SBV DQG WH F RIMROV B S®I Z KIBI DV K
FROMQMQFUDVHG 1Q CRRGBV ZIW V IBZ HHG + DUEQHV VY BHV Z HWH KLKHUIQ DODH HQUE KIG
QRREBV J \WDQ 1Q WH F RMRO & RBXUDQDOV V. VKRZ HG \WDWDODH HQUE KiG
QRREBV KDG GZ HUDKVGHW /  YDOHV WDQ F RWRO,Q DEAMRQ V SXAD DQG F KRUH® QRRGBV
KDG KLJK JUHHQ YDOHV 6 HQVRY DQDOV V.GV VKRZ HG \WDADO DH HQUE KIG QRREBV V RUHG KLIK
LQ W WUH DQG DFFHS\BELOY %DVHG RQ\WH IIQAQIV QV RV VEGDERY HIWADQ EH F RF XIEHG \WDVWKH

DGEMRQ R HAE®! DODH Z DV EHQHIFIDAQ HQUE HQJ \WH QX\MMRQDODQG | XQPIRCDCDWIEX\MY R \WH
SOOASUIRMOQ CRRGBV Z MKRXWDIHAY \WH DF FS\WRELON $P RQJ \WH DODH HY BDWMG V XD

Z DV P RWBURP IMQJ DV D IXQRIRQDOFRP SRQHQW

. HZRWGV ( GEGI DODH QRRABI QAMMRCDOSURSHWEN W UWUH SURILBI DQDOVY. 73$ V IVRY
HYDODVRQ
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6 SHFLHV $ XWHQWFDWROQ Rl 3HW RRG 3 UIRGXFW E\ &\ VRFKURP HE
* l_Q_I
1 WDQBQDD 3 XYHQMLDQ DQG 1 RWKDKIGD $ EX 6 DP DK

) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6 \WGHOW HP DIOI  J # MIVZ D XP NHGX

7KH UVH R P MDEH@ DQG DAXGMIMRQ 1Q F R P HIF DOSHAIRRG KDV WD 16 F RFHWY U DEQ

Q) UHAHQADXWHQIFW TXDONV DWXUWDQFH DQG SRMQIDOIGF XMRQ R GRQ KDODODQP DOVSHAHV

&\\RFKIRPHE &\\E LV D P MIFKRQGRUDQIHQH FRP P RQD XV I IRUVSHAHV IGHQIME TRQ Z KIE KL
Z IGHO DSSMHG [Q P RBFXOUDXWHQUFDIRQ GXH R W UHIDELOW [Q SURFHV VEBISURGXPW 7KLY V X@

DIP HG R GHMJQ DQG RSP MH &\ \E SUP HY IRUVSHAHV VSHALIEW DQG \R HYDODWM V IBF M5
FRP P HIADOSHMRRG SURGXFW IRUWH SUAVHQFH R SRIFCH ' 1$ XVQ \WH RSWP LV 6 SUP HWY

) RXU SHWIRRG \DP SBV \ER ZHWDQG R QY IRP XOMRQY R VHDIRRG DQG F HE NGIEDV 16
SURGXFW Z HH \MMG 7KH P HKRGR®J\ IQYRY 16 1$ H WDF \RQ IURP DQIP DOW XHV F HE NG
EHH VDPRQ DQG SUJ \R RSWP MVH WH SUP HY IRBZHG B\ 3&5 DP SOIF DRQ XQGEHU Y DHG
\WHP DO FRQGUWRYY DQG DAWHWPHON RV SFHV V SFLIEW XMQ)  JHO HBF WRSKRUAV
BXEVHTXHQ® ' 1$ ZDV HWDPWG ILRP SHWIRRG SURGXFW DQG V EMF MG \R 3&5 XVQ DQ
DEMIDWYH RSWP IVHG 6 XV VAURID &\ SUP HU\R HYDODW SRIMQIDOSRUIAGH FRQIP ICDURQ 3&5

SURGXFW Z HIH DCDOVHG XQGHUS 9 LGP IQDVRQ \R REVHLY HBU HAEDQG IRWP DIRQ + RZ HY I \KH
RYHDOIIQAQIV UHYHDBIG \WDWKH &\ \E SUP HY GHVIGQHG 1Q WV VY@ ZHH QRAV XF MV XO@
RSWP IVHG 6 SHRHV VSHALLFIW FRX@ QRWEH HV DEQY IKIG DV DQSUP HUVHW SURGXFHG Z HDN' EGUY

RUDEVHQADP SOIEDMRQ WD : KHQ DSSTHG \R \WH F R P HIF DOSHMRRG V B SBV \WH 3&5

UHVXOV UHP DICHG IQFRQFOMYH $@VDP SBI OQHV IR XEQ) \WH 6 XV V FRID SRVIY HF RWMRO
QVSO\ HG HWHUGQR YIME®! EDQGV RUIDIQAVP HDUN HEDQGV RQ WH JHO IQAFDIY XQV K FWA\XD
DP SOIFDIRQ 7KHVH RXARRP HV PD\ EH DWEEX\WMG \R BZ ' 1$ F RFHOMMRQ 3&5 IQKIEMRQ

GHIWDGHG WP SOW ' 1$ RUXQUXMIE®! SUP HUGHMIQ $EKRXIK \KIV VX® QG QRWVDFKIHY H
CHIQWH VSHAHY GHWRIRQ \WH [1QEQIV KLIKD KWKH QHHG IRU P SURYHG SUP HU RSP VDUIRQ

HQDQAHG ' 1$ HWDRIRQ VDMIIHY IRU SURFHV VG P DMIDY DQG IXUWWHU WHIGHP HOVR

P RBFXOUEDVHG DXWHQIFDMRQ VA VWP V [RUSHWRRG QAT UMWV DV VAW PHQWY

. HZRWGV &\WKWRPH E VSHAHV IGHQMEDIRQ 3&5 SHWIRRG DXWHQUFDMRQ SUP HU
RSP VDIRQ

[1x
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3K\ VIFRFKHP IFDO6 HQVRU  DQG $ QWRA DQLQ $ QDO R
0 DQJ RAWMHQ 3HUFDLS EDVHG * XP P\

7THRZ 61HZ <HH DQG1 XWXXGhHP WD %<MIP D

) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMV HP DOl D # WZDXP NHGX P\

7KH P DQIRAMHQ SHUEDS  Z KIFK 1V XVXD@® UHI DUEHG DV IXMZ DM LV D UE KV RUF HRI ELRDPYH
VXEVWBGFHY  SDMEXOWD DQKRA DQAQV 5 MQ) IQMIMWQ DI UR IQGXV WDOZ DV MVKDV KL KT KNG
\WH SRMQIDOR P DQJRAMHQ SHUFDLSV IRUF RY BARQ LOR YDOH DEGHG IRRG SURGXF WV XK DV
IXPP\ 7KV WYG LQYHWM DWG \WH SK\ MERF KPP IFDO VHQV R DQG DQIRE \ IQ SIRSHWAV R
YDURXV JXP P\ IRP XOMRQ/ DQG 033 1QREHU\R H SBUH \WH SRNQIDOR
XVIQJ P DQIRAMHQ SHUFDLS SRZGHU 033 \R F HDW D IXQF RQDQIXP P\ * XP P\ IRP XOMRQY
ZHH FRP SDUHG [Q WPV R WHU SK\ VE IDSURSHWV VXF KDV \M \WUH SURILGI DQDOVY. 73$
FRBXU S+ \REOVROEGI VRIBV 766 DQG P RYXWH FROMQN 7REOP RQRP HIE DOARF \ QIQ
FROMQN 70 $& ZDV DOR GHWWP IQHG DQG \WH DQIR ICDQWDF MW Z DV HY BDMG XVQ)
ASKHQ O SIFV® AD|\O ' 33+ DG DICREV HM EGHJRMD REH VXRJAE DFG
$9%6 WAFDOVFDYHQIIQ) DWD\V $CGAMRD® D KHGRQE VHQRY HY BDIRQ ZDV XV 6 \R
DWHW FRQUXP HU DFFHS\WBQFH  7KH IIQAQIV GHP RQVIBMMG \KDWVDV 033 IGFXVRQ GNYHY
ICFUDVHG DQNRA DQQ FROMONDQG DQIMR ICDQNDF MW ' 33+ DQG $9%76  VIQIUF W
IQFUDVHG 7KH IQFRSRIDIRQ R 033 DY R VIQUE W IQOHFHG \WH SK\ ME RKHP I[FDO
SURSHWIAV ,Q SDIFX@U LQFBDMQI 0 33 UHV )BMG 1Q D EW KWUFRBXU KUKHU/ Y BH DV Z HODV
0766 S+ DQG P RVMUH FROMQWV: KIBI FRKHMYHOHW V MIA® GHFIHG 1Q DOO 33 F REIQQ)
IRP XOMRQY \M WUH KDUBCGHW JXP P IGHW V SIQIIGHV VDQG FKHZ IQHV MILY \IFUHDV 16 DW
033 EHRW JWDGDO® GHFMIQ) 1Q \WH DQG IRP XOMRQY 7KH 033 IRWP XOMRQ

UHFHYHG WH KL KHVWBIYHORI FRQUXP HU DF F SIBGFH VF RH Z W FREXU yA BV MV
z W \WUH z DURP D Z DQG RYHUDQDFF IS\DELDV
Z DQID@Y Z MWIQ P RGHIDWMD HG F IMIRY R \WH  SRIQAKHGRQF \F [ $P RQ) DOKH

IRUP XOMRQV \WMMG 0 33 IRWP XOMRQ LV \WH EHMWRUP XOMRQ R EH FROMGHHGE\  1QGXV WAV

1Q FRP SURP [VH \R DQIKRA DQQ DQG DQIR] ICDQNF RMWQWDY IMBURY GHV D XQTXH DQG Y BDE®I Z D\
|RULQGAMMEV \R X\) H KLY Z DM P DIWUDCDQG HQKDGQE HKH QAMRCDOTXDON R \KHUSURGXE W

. H ZRWGV 0 DQJIRAMHQSHUFDS JXP P\ DQARE \ IQ DQIR ICDQADRPY W V IV RY
HYDODIRQ
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3K\ VIFRFKHP LFDO6 HQVRU DQG $ QAR[ LGDQWB IRSHUAHV R
&DOP DQVL3 XCS ) KIW HDWHU

$KP DG<DQ$ @V DQG1 XXGHP WD %oXMIP D

) DFXGV R $JUR YDVHG,QGXW 8 QYHWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMV HP DIOI E  # WZDXP NHGX P\

&DOP DQUL IV ZIGHD XVHG 1Q WH IRRG DQG EHYHUIH IQGAW  IQFOIAQ) MIFH P DQXIDRMUQ]
SOQN DQG UMEXUDQN Z KHUH \WH SXG IV RWQ GV MEHG 7 KH VWDMRQ KDV SURP SWMG QMG
\WH YDEWDIRQ R DI WR IQGXAMDOZ DV MV WXV \KH SRWQIDOR FDOP DQV LSXS Z DV MVIRU WH
GHYHBSP HOAR [XMBDWHU DV D YDOH DEGHG DIMIDIWH VQDF NZ DV IQYHV MDIMG 7KLY V X@
FRP SDUHG SK\ VIERFKHP LEDOSURSHWV RI FDOP DQUL SXG 1UXMWBDWIHU DAGLIHHQMRUP XOMRQY/

DQG B\ IGHOM Q) WHU W[ \WUH FRBXU S+ DQG VXIDU BV 19 %4l —
0 RUHRYHU \WH \RBOSKHCREE FRQMOW 73& DQG \RIOIOYRQRG F ROMON 7) & R EIRDF M/H
FRP SRXQGV DV ZHODV VHQRY SURSHWHY ZHUH HYDODWG XV@Q F RV R HU V XYH V DQG
DIHRAYH \MAV 7 KH UHVXOV VKRZ HG \KDWKH F IDP DQV ISXS KDG \WH KDUEHV [ \WUH Z KU

IRUP XOMRQ Z DV VP LOUWR FROARO)) RUF EXUDCQDOVY. V 1QUIE EAFRBXUIMRQ ILRP JUA IV K
RUIDQIH \R GDN\ HIBZ ICFUHDVHG DV SX@& F RIMQAIQFHDVHG 7KH S+ DQG %Il R F [P DQV ISXG
| KMGDWHU ALIHHG I QUEDQ® S 4\ 4 IRUP XOMRQ VKRZ IQ) \WH KL KHWS+
DQG IRUP XOMRQ \WH KL KHWRAL 6HQV Rl HYDODMRQ R \BMM F RBXU V Z HgHW
\M \WUH DQG RYHID@DFFHS\WWELDY VKRZ HG \KDAWFRQIRODQG IRUP XOMRQ UHFHY 16 \WH KLIKHV W
VARGV ZIW dNH VO KWp WY VXIJHAWQ JUDWU F RV R HU DF FSWEIONV DAD @&Z HU SXG
FROMQV$V |RUDQIR] [CDQASRIMQIDO V P SBV V IRZ HG \WH KL KHWDQIR] ICDQNF RIMONOQ
73& DQG7) & DAD\V 7 PI*$(JDXG 7 PJ*$(J UVSFMHO DVWH
SXS IQFRERDIRQ [QFUHDVHG 2 YHD® \WH IRP XOMRQ ZDV VHBRMG DV WH EHV VRSURQ
EDVHG RQ FRQUXP HU DFFHS\WBGFH DQG SK\ VARF KP IE DSURSHWAY GHVSIM D F R SIRP IV HIQ
DQUR] [CDQNFRQMON,QEUH  WH IIQEQIV R WY WXG. KL K@ K\MG \WH SRMQIDOYDOH R F TP DQV L
SXG SIRPRIQ) WH XWDDIRQ R SXG ZDWM SRAWMIEH H \WF IlRQ DQG HQF RUIIQ)  IXWKHU
UHVHDURK RQ W DSSTFDIRQ

. HZRWGV &DOP DL SXG [XWODWHU SK\ VIE RKHP IFDO SUIRSHWH  DQUR] ICDQNF ROMQN
VHORY HYDODIRQ
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(HTHAVRI ' LLTHUHOAB UHWHDR HOAD HWRGV RQ WH 3RZ GHU
3RSHUAHY 5 HVIMBQWE VBLFK & RQMOWDQG' RXJ KQXWE XDON RI

% HDA IXIW ®BRXU
0 XKDP P DG+ DI} 5RMDQ DQG 1 XX P LD %XMIP D
) DFXOVR $JUR ¥DVHG, QGO 8 QYHWIMO DD\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD

6 WGHMV HP DIOI D # MWVZD XP NHGX P\

7 KHUH KDV EHHQ DQ IQFUIHDVHG GHP DQG |RUJ GIWQ | UHH SURGXF WGXH R F IDF @V 1BV HDQG JGWQ
IQROWDQAH + RZ HYHU P RWM GWQ |UHH SURGXFW DUH V MISRRUIQ W WUH  KLIK 1Q RIODEV RBURQ
DQG ZHDN IQ IV Q) SHURWP DQFH 7KXV WLV VXB ZDV F RGXANMG R 1QY Nl DM \WH [P SDF R
YDURXV SUHWHDW HQV  SK\MEDO FKHP IF  FME DAG DQG FRP EIQDIRQ RQ WH SRZGHU
SURSHWAY  UHVMBQAARUFK. FROMQWDQG GRXJKQXWIXDOW R EUHDAE KIWEXU Y4HDA XIWEXUZ DV
VXEMIPWNG R GlLIHHQASK\ VIFDO FKHP IFDO DQG FRP EIGHG SURWHDW HQW  Z KIBI \WH 1&XU Z WKRXW
SUHWHDW HQAZ DV XVHG DV D FRQARO 9 DURXV DQDOVHY Z HIH F RGXF MG V X KDV \ IHG  SDUF 19
M]H VZHGQ FDSDFW P RMMH FRQMQN UHVABQNVY B K PDW FKDQIH YROPH F IOQIH
GHOAW IDWFRQMQWFRBEXU DQG WM \WMUH & RP EICHG SUHWHDWW HQASURV IWG WH KL KHV W2 HE@)
FDSDFW Z JJ SRZGHU \WH GZHW\P RV XWH F RWQN Z WH KLIKHV W
GRXIKQXWRGP HH SDOMRQ Z DQG D& RP SDUMG \WH VRIMYV W \MUH RQ GRXIKQXW
J  7KH SK\ VIFDOSUAWHDW HQASIRY GHG WH  KLI KHAWWUAVY BOAW BAFK. F ROMQV
Z KB \WH F<HP [FDOSUAWHDW HQAO DY HWH &Z HMWRIODEV RBURQ XSRQ U 1QJ

Z %DVHG RQ RYHD® IXQRAMRQDO DQG 1WIQ) SHURPDF H WH F R EICHG
SUAWHDW HQAZ DV IGHQMHG DV \WH P RV WIIHAWY HP HKRG GHV 8M F R SURP IV N 1Q UHV ABQW
WBUFK DQG RODEVRISMIRQ 0 RALIHG EHDAXIWIEXU V IRZV WIRQ) SRIMQIDODV D V X BAQDE®
JOWQ IUH 1QI HAHQAIRUEDNHY  DSSTFMRYY ) XUKHUUHIQHP HOAR! \WH SUAWHDWY HQAP HWRG IV
UHFRP P HQGHG Z W HP SKDVV RQ IP SLRY @ UMY DOWARUFK F RMWQADQG UHGXF Q) RCDEV RBMIRQ
R VXSSRWKHDAKMIHUSURGXPWEHYHBSP HQWV

VA
VA

. R ZRWGV AHDA XIWEXU SUHHDWER HOMUHVMBONABRURK J GWMMQ 1UHH GRXI KOXWHWEE DF G
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0 D@\ VIDQ & RQVXP HY 3 XUFKDVH ,QMMRQ7RZDUG 1 R3D® 2 1O
132 / DEHBIG) RRG 3 RGXFW

) D] LD ,] DW5 XMDQ DQGO RKGO DKP XG# 0 DQURU
) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # WZDXP NHGX P\

9DOHG DADIRXQG 50  EIGRQ DQQXD® 0 DO\ VIR IV RCH R \WH OUHWSURGXF Y R SDB RO
JEED® + RZ HYHU WH IGFUHDVH Rl FRQUXP HUDZ DUHQHV \RQ KHDAK DQG HQYLRGP HQBIAW XV KDV
GG W \WH HPHJHQFHR 1R 3DB 210 132 OFHIY RQ IRRG SIRGXFW 7KL OEHOV XIHVW
SDE® RAV IGKHHO® XQKHDAK RUEDG IRUWH HQYILRGP HQWV7 KLY VWG, Z DV F RGXF MG \R DV VHV
0 DD\ VIDQ FRQVXP HY SXUFKDVH IQMQIRQY \RZ DBV 132 OEHBIG IRRG SURGXF WDQG 1GHQM

IDARY \WDWQ GHQFH Y EHKDYIRUEDVHG RQ D F R EICDIRQ R WH 7KHRY R 3 OQQHG %HKDYIRU
73% DQGWH. QRZBIGIH $WACH 3WDF MH . $3 P RGHO,QWLV VX® RQD N @Z®GIGIH ILRP \KH
. $3 PRHZ DV IQFOGHG Z KIBI SIDPWE HZ DV H FOGHG EHF DVH WLV WXG. |RF XHG RQ SXUF IOV H
LOMQIRQ IDWHU\KDQ DRWMDOSXURKDV HEHKDYIRU 7KH NCRZBIGJH R F RV R HUZ DV XV 16 DV DQ
LQWDOI DARU IQ OHQAQ) SXURKDVH DWGH DQG IQMQIRY 1O @H Z W \WH 73% IWDP HZ RN 7KLY
VMG XVHG D FIRW VHRIRCDO TXDQMMY HDSSURDFK ' DIl ZHWH F RBF MB WURXIK DQ RQEEH

TXHARQCDILH IURP \KH DOX@VUHVSRQGHQW [Q 0 DD\ MD 7KH GDW ZHUMH DQDO] HG XVIQJ
GHVFUSWH DQG FRUHDMRQ 7KH IIQAQIV R \WH WG VKRZ WDWN 6Z BIGJH DMWGH V EVIF b

QRP V DQG SHUFHYHG EHKDYIRIDCFRQARCKDYH D V IQUIF AHDMRQKIS S Z I\ FRQV R HU

SXUFKDVH IQMQIRQY \RZ DBV 132 OEHBIG SURGXF WZ W DWMXGHY U S DQG
SHUFHYHG EHKDYIRUDOFRQARO U S EHQ) KUKO® VWIQUFDQN) RUWH . QRZBIGIH W
DOR VKRZV D VJ QUEDQAEXWZ HDN Z MK SXURKDV HOMQIRQ U S 7K DQDOVV

VKRZ V WDWIKH GIYHOR! FRQVXP HUNQRZ BIGTH RZ DUV RQD 132 OEHIY Z DV QRAWXIILE HQMR
FUHDM \WH SXURKDVH LOMQIRQ Z W VRQ) Z MWWRXWEHQ) V BSRWMG E\ DAMNGH V EVAF MY HORWP
DQG 3% 7KH Z HDN UHOMRQWKIS Z DV EHF DV HR WH N 6Z BIGIH R UAVSRQGHQW EDV 6 RQ \WHU
RZQVYIHZV CRAD GHHS XQGHWABQAQ) R WH MXH R SDP RODQG 132 OEHIY 61QF HALY V X®
IRFXVHV RQ SXURKDVH IQMQIRQY WH UHV OV R WLV VX® \KRZ \WH F RV R HU WQGHQF \ R
SXUFKDVH IQMQIRQY 132 SIRGXFW 7KHQ WLV WXG JIYHV \WH [P STF MIRQV IRU SRIF \ FDN B/
LOGXY DQG IRRG SURGXFHWY \R [P SUIRY HFRP P XQIFDWRQ DQG P DUN MY MADWMI LHYV

.HZRWGY 1R3D® 210132 SXUKDWH IQMUMRQ FRQV R HUEHKDYRU 7KHRY R 30QXHG
O4HKDYIRU 73% . QRZ BIGIH $WMXGH 3 DRI H. $3

BN
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0 D@\ VIDQ & RQVXP HU3 HFHSWRQRI 6 XSSO &KDIQ
7 DQVSDUHOR\ ' XUQJ / RFDCE LFH 6 KRURU H

1 XU6\ DKILD &KH 0 DQDQ DQGO RKGO DKP XG# 0 DQURU

) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # WZDXP NHGX P\

61QFH UFH IV RCH Rl \WH EDVE QHFHV WV R 0 DD\ VIDQ @HV DQ NQG R IQMUXSWRQ Z WIQ \KH
VXSSO FKDIQ R UFH DIIHFW \WH FRQUXP SWRQ R IRRG E\ 0 DD\ IDQ FRQUXP HY QU @&/ 7KH
UHFHOAMMMMDIRQ R WH VKRMIH R GFD® SURGXF 16 UFH 1Q 0 DO\ MD V KG V R H @KWRQ \WH
GHIWH R IQRWP DIRQ IGZ EHEHHQ \WH SDWF SDQN R \KH 0 DD\ MDQ UE HV 8SO F I0IQ WXV
P DNQJ WH FRGFHD R FRQUXP HY DERXWH WDQV BUHCR R \WH V 8SO FKDIQ SIDRIE I HY 1©
ZRYH 7KHDIP R FDU Q) RXAVKH VXY@ 1V \R GAMUP IQH \WH SHIFHSUIRQ R 0 DD\ VIIQF RV R HY
RQ WH WDQVSDUHGR R \KH UFH VXSS® FKDIQ DQG H SBUH WH UHOMRQY SV EHE HHQ DRXNGHY
VXEMPIYH CRP V' SHUFHLYHG FROWRO DQG \WH SHUF ISWRQ R \WDQV BUHGF \ EDV 16 RQ 7KHRY Rl
30QHG YHKDYIRXU 7KV WG XVHG D \RBOR UV 8QGHON WDWZHMH FKRMHQ B\ D
FROYHQHQRH VDP S@ WRKQTXH Z W RQEH DQG RIEH GV MEXIRQ R FBV 16 HQGHG V WF YBHG
TXHAWRQGDILHY 1Q D VHYHQ SRQV INHWWF B $ QDOMY R \WH CDWD IQFGGHG WH XV HRI GHV ASIYH
DQG FRUMOMRQ IBAYMFDOMAKQTXHY P HDQ VFRUAV Z HUH XV 16 \R GHMUP LQH DI UHHP HQARQ HDF K
R \WWH FROARKPW XVHG 1Q KLY UAVHDUF K 7 KHV HIQAQIV VKRZ HG \WDWDOWH F RV W WDFKIHYHG
YHY KUK PHDQ VARV ZKIFK IQFOGH DAMMGH O V EMFMH QRPV 0
SHUFHYHG EHKDYIRUDOFRQARO 0 DQG SHUF ISURQ R UE HVXSSO F HIQWDQY SR 0

0 RUHRYHU \WH FRUMHOMRQ DCDOV . VKRZ HG WDWDWNGH V XEMF MH QRUP V' DQG SHUF HY 16
EHKDYIRUDOFRQARODUH SRVMYHO DQG VIQUIE [® UHOWG R \WH SHUIFHSWRQ R UE HVXSSO F 10IQ
WDQUSDUHQR.  Z KIFK VXSSRW \WH XVH R 739% 1Q WLV V X® HP SWFD® : LK UVSHPWIR \WH 73 %
FROAKPW VXEMIPYH QRUP V KDG D VRQJ IQGHQFH DQG WLV IV EHFDXV HV IR IMBODQG IDP 1O
H SHABMRQV R IQAYIGXDY SO\ DQ [P SRUMIQARG! 1Q [QGHIF Q) WH IRWP DIRQ R F RV R HUWKW
DQG DFFHS\BQFH R \WDQVSDUHQAIQRWP DIRQ DBQJ \WWH VXSSO F I0IQ $ CRKHULP SRUBQADVSHAWR
WY WYG. IV WH KK SHIFHYHG EHKDY RIDOFRQARO Z KIE KV IRZV F RWVXP HU FRQIGHCF HBIY &Y
UHIDWEQ) WHU FDSDAW \R SURFHW IQRIP DIRQ UHDWG \R WDQVSDUHQF \ HV SFD® GXUQ) D
VKRMIUH R VXSS® 7KH IP SRMIGFH R VXSSO FKDIQ WDQV SHR GXUQJ D V RMWH R UFH
VXSSO Z DV KL KD KWG

. {HZRWBV 6XSSO FKDIQ WDQVSDUHQR  / RFDOUE H & RQVXP HU SHIFHSWRQ 6 XEMIF MH CRWP V
3 HIFHYHG EHKDYIRXUDAFRQARO

B0
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/ DFN2 | ,QMMRQLQ) RRG ,QMENH$ P RQJ ,QGL HQRXV & KLABUHQ DW
6. 6XQIDL5XDO

0 XKDP P DG$ QT $\ WDl =XBULQ DQG=XCh Wl $EGXQ DM
) DFXWVR $JWR %DVHG,QGAMY 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7KV VMG  Z DV FRQGXPAMG \R H DP IQH WH 1DF R/ \KDAFRQMEXW \R \WH OFN R LOMOIRQ \R
FRQUXP H KHDBK\ IRRGV DP RQJ 2 WDQJ $ VIOV IRRODI HG FKICUHQ DW6 HNRDK . HEDQIV DQ 6 XQIDL
5XDO. HDQEQ 8 QKHDBM HDWQ) KDEIW DUH VAMDSUHY EBIQAIQ \WWH 2 DQJ $VIF R P XQW GXH \R
@ WG QAMRQ HOXFDIRQ @ WG DF FW \R KHDGK\ IRRGV FX@MUDOHDWQY) SUDF /N DQG BZ
DZ DUHCHW R WH KHDEK UMV DWRADWMG Z W XQKHDBM GHW $ V WBAMHG IDQGRP VDP ST
P HWRG Z DV XVHG \R VHBFW 2 IDQJ $ VIOV RRRODJHG FKIGHQDIHG g E \ HDW F RVVIW R
PDOVDQG  IHP DBV DV UVSRQGHQN * XIGHG B\ WH 7KHRY R 3 OQQHG %KDY RU 73%

KLY VWG DIP HG R GHMUP [QH \WH BIYHOR! LOMQIRQ \WZ DGV F RV R 1Q) KHDAK\ IRRGY H DP ICH
WH UHOMRQKIS EHEHHQ DWMNGHY V EWF MH QRPV DQG SHUFHY 16 EHKDYIRIDOFRQAROZ WK
IOMQIRQ DQG IGHOM \WH P RAMIQGHQIDOIDF RY \KDAF ROMEXW \R \WH OF NR IOMQIRQ ' DI
ZHH FROPMG XVQ) D VMKPMUHG TXHV IRQDILH DQG DQDO] HG XVQ GHV ASMY HV DWAF V
UHIDELOV DQDOMY & URGEDFKV DSKD  3HDWY R F RIHDMRQ DQDOVY. DQG H SBIDRY  IDRARU
DQDOMY 5 HIDELMW UHAVXOV VKRZ HG DFF ISWWE®! LOMEDOFRQIMMQR. IRUDMMCGH m 7 DQG
SHUFHYHG EHKDYIRIDCFRQARO m 7 Z KI® VXEMPY HIRP V UF REHG BZ UHIDEIOW Y BHV
mZ 2 YHDOIQMQIRQ \RZ DBV KHDIK\ 1RRG IQEN HZ DV DAD P RGHIDW GIY 190

6' & RUHDMRQ DQDOMY UHYHDBIG VI QUIFDQASRVIMY HIHDMRQUKLSY EHE HHQ IQMQIRQ DQG
DWMCH U S VXEMF MH QRPV U S DQG SHUF HY 16 EHKDY RIDO
FRQOURO U S Z M SHUF BYHG EHKDY RIDOFRQUROHP HUIQJ DV \WH P RV \GRP ICDQW
SUHARRU ) IQAQIV IQAFDWM \KDW SHF HYHG EDWHY UHDWG \R IRRG DY DDEIMWV  [IQDQFIDO
FROMDIQN DQG \BMM SUHHUHQRHY @ MAKIGUHQV SHIFHY 16 FROARORYHUKHDEK IRRG FKRIE I
KUKO KW \WH GHHG IRUVBL HIMG QXAMRCDOIQMYHQIRQY [P SURYHG DF FW/ \R KHDEK\  |RRGV
DQG VAKRRO DQG IDP I® EDVHG WDMIIHY \R VINQI\WWHQ KHDGK HDUQ)  LOMQIRQY DP RQJ
$ ERW LQDOVFKRRCDI HG FKIGUHQ

. H ZRWGV $ERWICDOVAKRRODIHG FKIGIHQ KHDEM IRRG IQBNH IOMOIRYY 7KHRY R 3OQCHG
%HKDYIRU 73% HDWY EHKDYIRU
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QYHW DA & RQVXP HUYHKDYLRXUS HI DUELQJ 6 \MYLD E\
&ROVIGHUQ] ) DRRWY/ Rl 3 HIFHYHG 6 XVFHSWELON 3 HFHYHG
UAHQH LWDQG 3 HIFHLYHG YDUIHLY/

$0A DO RAWMDU DQG=XCh Wl $ EGXQ DM

) DFX@VR $JWR %DVHG QAN 8 QYHWIWO DO\ VD . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HPDIOI D # VWVZDXP NHGX P\

$ GMRXJ K AMYLD 1V D QDWUDO FDBUH [WHH V HHAWMQHU F RV R HUDF FS\WDELDY V MYGLIHY DF RWEQ)
\R SHIFHSWRQV R W DGYDQIIHY QV BYDQEIHY DQG KHDEK UMWV 8 QGHYABQAQ) KRZ V MYID
DIIHAW FRQVXP HUEHKDYIRXULY FUXFIDAIRUHGFRXUDI Q) F RV V. MDAKVH DV D KHDEM\  DEMIDWY HR
VXJDU 7KV UAVHDUK DIPV R H DPIQH WH LQOHQF HR SHUF BYHG VXV FSMEIOW  SHUF BYHG
EHQHIW DQG SHUFHYHG EDUHY RQ F RV R HUEHKDYIRXU\RZ DBV VMY $ TXDQMAMY HF RV V
VHAIRQDOMMG.  Z DV FRQGXAMG XVIQJ DQ RQEH TXHWIRQUDILH Z W CD\W F RBF MG [URP
UHVSRQGHQW ' DB} Z HUH DQDO] HG XV Q) GHVF ISWY HABMYAIE V F RIHOMRQ DQDOVV. DQG SDWDO
GDWWTXDUA VKPMUDOHTXDIRQ P RGHIY 3/6 6(0  7KH UHVXOV LQAF TNG \WDWKH BY IR
FRQUXP HUEHKDYIRXUVRZ DBV \WMYID Z DV KUK P HDQV FIR 0 3HUF HY 16 EHQHIW Z HH
DOR KLIK O Z KI®! SHIFHYHG VXV FISWELDN 0 DQG SHFFHY 16 EDWHY 0
ZHH PRGHDM &RUHDIRQ DCDOMY VKRZ HG \WDWDOY DDE®N KDG D VIQUF D® SRV H
UHDMRQKLS EHE HHQ DOFRQAMKFW U GE S 3/6 6(0 DQDOWY V RZHG
\KDWSHIFHYHG EHQHIW KDG \WH VWIRQIHV W THF VIRQ FRQUXP HU EHKDYIRXU m p S
IRBZHG B\ SHIFHYHG VXVFHSUIELOW m p S Z KI®! SHF HY 16 EDUHY
ZHH QRWWIQUEDQN m p S 2 Y D@ \WH 1QEAQIV \VKRZ \KDWF RV R HWV
P RIYDURQ DQG IQMQIRQ R UHSOFH V DU Z W MYID DU VIRQI® IQOHGF I6 B\ SHUF WHG
EHQHIW DQG VXVFHSWELON 0 HDQZ KIBI SHUFHLY 16 EDWIHLY KDY HOWBI HIHF \RQ EHKDY RXU 7KLV
HP SKDMIHV \WH VJQUEDQRFH R KHDGK W N DZ DUHQHV V DQG  EHQHIWIRE XHG P DN MY 1Q
HQFRXUDJ Q) \AMYID XVH

. HZRWGV 6WYID FRQVXP HUEHKDYIRXU SHUFHYHG VXV FSRMEIOW SHF BYHG EHQHIW SHUF Y 16
EDUIHY
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&RQVXP HU$ FFHSWIOQFH 7RZ DGV 6 HDZ HHG * WDFLOUD Y%dDVHG
3 LRGXFWQ 0 HDND

1 XUS RVt DXTIQD %4QWS RVP DQ DQG=XO0$ ULl %4Q$ EGXO DM

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # WZDXP NHGX P\

6HDZ HHG 1Q SDW¥EXOU YDURXV * IDAMUD VSHAHY IV IQGFUDMQI® SRSXOU IQ 0 DO\ MD DV D
VRXUFH R IQFRP H 1Q \WH IRRG DQG FRV AHME QGO 1 HYHWHBN VE RVXP SWRQ SUHIHUHQRHV
IRU* IDALDUD SURGXPAY ADUDKHUXQGHUMMAHG SDWF XOUD 1Q \WH 0 HDN D/ DWW 7KH REMPY N
R KLV VWG DUH\R P HDVXUH WH GIYHCR! F RV R HUDF F SIBQFH \RZ DGV * IDALOUD EDVHG SURGXFW
DQG (QVHMDW \WH HIHRW R DMXCGH V EMF MH QRP DQG SHUIFHY 16 EHKDY RIDOFRQRRORQ
FRQUXP HU DFFHSWBGFH DQG IQMQIRQ DV SIRSRV 16 B\ 7KHRY R 30QHG %-KDYRU 73%

&RQUXP HU DFFHS\BGFH IV VHHQ DV SRVMY HF RV R HU SHIFHSURQ DQG Z @I QHV VAR DFF ISW
* DFALOUD EDVHG SURGXFW  Z KIB! IQMQIRQ LY/ WH Z I QHW R SXUKDV HRUXVH \H SURGXF W KH
SXIBRVYH VDP ST P HKRGZDVXVHGDQG  UHVSRQGHQN Z HUH DSSURDF KIG \WURXI K DQ RQIEH
TXHWRQGDILH ' HVFUSWH UHIDEIOW DQG F RIHOMRQ DQDOMY Z HH SHURWP HG XMQJ 6366 7KH
UHVXOV R \WH VIXG  IQAFDMG \WDWUHIDELOW Z DV H FHBIQMRU DOFRQV W WDV HY GHQFHG B\

& URGEDFK DSKD YDOMHV DERYH ,QV R \WH RYHD@P HDQ BIYHOR F RV R HUDFF IS\BQF HZ DV
KUK 0 DQG \WHVH DAXGHV 0 V EMFNMH QRP 0 DQG SHIF HY 16
EHKDYIRXUDOFRQIARO 0 D@KDG D KK P HDQV 5 HVX@V V IRZ HG \KDWI 3% F RV WXF WDUH
W QUEDQ® DQG SRVMYHD UHDWG\R F RV R HUDF F SIBQFH R \WH * UDFIOUD SUIRGXFW 7KLY VMG

KUKOKW * DAOUWD DV D SRAMQAIO VXWBICDE®! PDMIDO DQG SWRYEHV P SRMIQW

UHFRP P HOCDIRQY IRU IQGGXAWY DQG SRTE\ P DN B/ \R HQKDQF H®FDOP DN MIDF FS\BGF HR
VHDZ HHG EDVHG SURGXFW

. HZRWGV * DAOUD FRQUXP HUDFFHSWBGQFH 7KHRY R 3 @QQHG 9%4HKDY RU DMWGH VXEMPY H
QRP  SHUAHYHG EHKDYIRIDOFRQARO
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&ROVXP HU,QMMRQ 7RZ DUG <HZ &KIDQ+DZ 3WRGXFW Q. @Q]
6 HDQI RU

<HDS: HQJ ) DL DQG=XCh ULl $EGXO DM

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7K VWG H DP IQHV FRQVXP HUIQMQIRQ \RZ DG <HZ &KIDQ +DZ SUIRGXFWIQ . OQ) 6 HDQIRU

$V FRP SHIMRQ [QMOLIHV Z MWIQ 0 DO\ VDV KHEDADQG KHDEK SURGXPWP DUN MYXQGHY BIQAQ) \WH

EHKDYIRXUDODQG GHP RIWDSKIE GUYHWY R FRQV R HUIQMQIRQ KDV EHF R H ICF HDVQI® [P SRUDIQN
' HVSIW <HZ &KIDQ +DZ V ®QJ BQAQ) P DN MSUHV IgFH  YDUDIRQY 1Q F RV R HU DWWGHV

VRADOIQOHFH DQG SHUFHYHG SXURKDVIQ) FDSDEIOW P D\ VKDSH IOMQIRQ DRIRW GLIHUHQW
FROWXP HUJWRXSV * XIGHG B\ WH 7KHRY R 3OQQHG %-KDYRXU 73% WLV VX® QY NI DMV
KRZ DWMWGH VXEMPYH QRUP V' SHUFHLY 16 EHKDYIRXUDOFRQMRO DQG VHBF ME GHP RIUDSKLE |DF RW/
IQOHFH FRQUXP HU IOMQIRQ \WZDWG <HZ &KIDQ +DZ SWRGXFW $ TXDOMMYH UHV IBUK
DSSURDFK ZDV HP SBAHG XVIQJ D VWKF YUHG TXHWIRQDILH DCDSWG IRP HV BEQKHG 73%
IOMKP HOV ' DB ZDV FROPAG YID DQ RQIH V XY M\ HAQ YD BV 8/ N IRP

FROVXP HY [Q\WH . ©Q) DWD 7KH GO Z HWH DQDOV 16 XV Q) 6366 DQG6P DWW/ 6 ' HVF ISWH

DQDOMVY Z DV XVHG \R VXP P DUVH UHVSRQGHONSUIRILBN  Z KIG! UHIDELY DQG YDEW \WY VF RILLP HG
DFFHSUE®! P HDVXUHP HOASURSHWA & URQEDF KV DSKD ! &KLV KDUH DDOV. UHYHDBIG
\WDAVDIH HGXFDMRQ ®IYHO DQG P RQNO® IQFRPH ZHMH VIQUF @® DV VARDWG Z W F RV R HU
IOMQIRQ S ZI\W RGHU P R HGXFDWG DQG KLIKHUIGE R H F RV R HY GHP RQV MG

VAURQI HUIQMQIRQ \R SXUFKDVH 6 WKFMUDCOP RGHODQDOV . XMQJ 3/ 6 6( 0 IQAF MG WDWDWMCH

mp g% DQG SHUFHYHG EHKDYIRXIDCFRQARO M p G.%% Z HH WH V \RQIHWW\BHAPRY R

FROVXP HUIQMQIRQ Z KI®I VXEMPYH QRIP V V IRZ HG D Z HDN HEXW BAY I LI QUE EAHTHFW
mp g% 7KH 1QAQIV VXSSRWWKH DSSTF BEIOW R WH 7KHRY R 3@QCHG %HKDY RXU1Q
H SOIQQ) FRQVXP HU IQMQIRQ \RZ DG WDAMRCDOKHIEDOSURGXFW 1Q 0 DD\ VD 3 UDF WD \WH

UHVX@OV SURYIGH DPURCDE®! IO KW IRU<HZ &KIDQ +DZ \R UHICH P DU V WBRMI IV HOKDQF H
FRQUXP HUHQ) DI HP HQADQG VWIHQI WHQ P DUNHVSRVAIRQQ) Z WIQWH . ©Q) DUD

L\ H ZRWV 3 XUKDVH IQMQIRQ <HZ &KIDQ+DZ SUIRGXFW FRQV R HUDMMGH 7KHRUY R 3 OQQHG
%HKDYIRXU . OQJ
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' HMP LODQW RI 1 XWIMRQ 6 HEXUW $ P RQJ 8 QLYHWIWO DD\ VID

. HDQWRQ 80. 6Wil
1 LIRWKIQLS$ 3 “DDVXEWDP DQDP  DQGO RKG+ DIl] - DP D3AQ
) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD

6 WGHMY HP DIOI  E # MWZD XP NHGX P\

1 XWMRQ VHRXUWN  Z KIFK HQFRP SDW N QRARQD IRRG DYDIDEION EXWDOR GHBY TXDOW DQG
QAMHQADGHTXDR  UHP DIQV D FUMFDOFRGFHW) DP RQJ ZRIN@ 80 . WBII 8 QY BAW VB R\MQ
IDFH KLJK Z RINBDGV IWHIX@UZ RINQJ KRXWY DQG @ \MG DF F W/ \R KHDGK\ IRRG SOF Q) \WHP DW
UMN R SRRUQAMMRQ VHEXUW 7KLY VWG DIP HG \R DW NV \KH B IR QXWMRQ V IAXUMN DP RQJ
8 QYHYW O DD\VD . HDQEQ 80. WBI HDPICH W UHDMRQKIS ZIK V RR GHP RIWDSKIE
IDARY DQG HYDSDWM \WH IQGHFH R NH EHKDYIRXUDODQG FRIQUY HEHMUP ICDQW EDV 16 RQ \WH
+HDON %HM 0 RGHO +%0 DQG 6RFDO&RIQWY H7KHRY 6&7 $ TXDQMMY HF BV W IF \RQDO
GMIQZDVHP SR\ HG IQROIQ)  \ABAI IURP DONUHH S0 . FDPSXV MYl  3HQINDDQ&KHSD
%DFKRN DQG - HD ' D ZHH FRBIFWG YR JRRI®! IRPP DQG SK\VE DIRP B\ DQDO] IQJ) XV Q)
3HDURQ FRUHDIRQ R IGHOM @HDU WHOMRQY KSV EHEHHQ QOMMRQ VHF XMW DQG ILYH
IQGHSHQGHQAYDUDE®N 7 KH UHVXOV IQAFDIMG WDWEZR Y DDEGN 9 U && S DQG
9 U 6&F S KDG VIQUE NQHIDIY HF RIHDMRQY Z 1K QMR V IF XAV
VXJIHAQ \WDWKLI KHU BIYHY R \HV HIDF R DUH DV RF MG Z W BZ HU QAMMRQ V IF XV ,Q
FROMDW,9 ,9 DQG,9 WKRZHG QR VIQUF MHDIRYY KS 7KHV HIQEAQIV KLIKD KWAKDW
VSHALIE EHKDYIRXUDORU SV FKRVRFIDOIDARY P D\ DGYHWHO IQOHQF HQXWARQ V IFXUMNV DP RQJ
XQAYHVW B 7KH WG XQGHWF RHV \WH QHHG IRU\BUHWG Z RISOFH QMY IDIRQY \KDW
DGGEUHW \MHVH IDRRWY \R [P SURYH GHBWY EHKDY RXWY DQG RY HDGQXWAIRQ RXW R HV

CHZRWGY 1 XWMMRO VHEXUW XQYHYW ABII +HDAN %HIH 0 RGHO 6 RF DO&RIQUY H7 KHRUY
3 HDUWYRQ FRUMHOMRQ
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$ 6\MG RQ&RQVXP HU$ FFHSVBQFH WRZ DUGV 5 HDG\ R ( DW5 7(
) RRG 3URGXFW $ P RQJ 8 QLYHUIW 6 \XGHQW

' KDWIQKILDQ SIALD @) DQRKDUDQ  DQG =XKDUIED YAQIA DU
) DFXGV R $JUR %DVHG QG 8 QYHWAMO DO\ VD . HDQBQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7KV VWG H DP IQHV FRQVXP HUDFFHS\BGRH DQG SXUF FOVH IQMQIRQ \RZ DUG 5 HDG. R ( DW5 7(
IRRG SURGXFW DP RQJ VIMGHQW Rl 8 QY AW 0 DD\ VD . HDQEQ 80 .  Z 1\ SDWFE XDUHP SKDV'.

RQ VHOURY DWHEX\WWMV DQG SHIFHSMRQY RV KD@QH VEEIMW 57( IRRGY HV SFD® UHARW
SDFNDIHG SURGXFW  KDYH J DICHG SRSXOUWW GXH \R \WHU F RYHQHQF HDQG H \WQGHG V KD @H
PDNQ) WHP  UHBIYDQMR XQYHWIW VAXGHON Z KR RI\WMQ SURIMYH SUDF MDD 1Q IRRG FKRE N $
TXDQMMYH UHVHDUFK G-MJQ Z DV HP SB HG XV@Q DQ RQEH V XY M DGP 1QV MHG \R 80.
WYGHQNV DIHG G E \HDWYW 7KH WYG DGRSW WH . QRZGIGJH $\WMYGH DQG 3WDF WWH . $3
IPHZRWN DV D JXIGQ) DSSWRDF K \R RUDQY H WYGHONV NRZGBGIH SHF ISMRQY DQG
DFFHSWWIGFH UHDWG EHKDYIRXWY \RZ DG 5 7(  IRRGV  UDWHUWDQ DV D F XVDOEHKDY RXUDOP RGHO
' DWW ZHWH DQDOVHG XMIQ) GHVFUSWH \ABMYAIF VV 3 HDW/RQ F RIHODMRQ DQDOMY DQG P XSG
UWHI LWMRQ DQDOMY R H DP ICH DWRF DMRQV EHEHHQ V IVRY SHIFHSMIRQY V IKID @H F RIIGHQAH
DQG SXURKDVH IQMQIRQ 7KH UHVXAOV IQAFDW WDWV /RN DWEXWMY  SDUIF XOUD \M WMUH S

VKRZ D VWJQUEFDQADWRADIRQ Z W VXZHQN IQMAIRQ \R SXUF OV HDQG UWHF R P HQG
UHRWSDFINDUHG PHDY  ZKHWHDV \BV M DQG DSSHDIDQF H ZHWH CRWABMY /[  VIQIIE [V
SUHARRY 3HFHSIRQY R VKHD OH WIEIQY GHP RQADWMG D SRV\IYH EXWP DU ICDODW IR DMRQ
ZIW SXUFKDVH IQMOIRQ S V JIHV Y \KDWIKMAMOQ VKHD WEEIQWY P D\ FRQMEX\WM \R
DFFHSWQFH DBKRXJIK W IQGHQAH IV ZHDN J FRP SDUHG \WR VHQV R IDRRY ' HP RIUDSKIF
YDUDE®V VXFK DV JHQGHUDQG DIH ZHH QRW.JIQIIF W DV RF DWMG Z W SXUFKDVH IQMQIRQ
IQAFDMD)  \WDWSIRGPWHDWG SHIFHSUWRQY SO\ D PR SURP IHQWVURG! \WDQ GHP RIUDSKIF
FKDUDPMUIMIFY 1Q VKDSIQ) WYGHOW WY BV N 2 YHDO \WH 1IQAQIV V 3JHV WKDWF RV R HU
DFFHSWBIGFH DQG SXUFKDVH LQIMQURQ \RZ DUG UIMWRWWSDFN DHG5 7( IRRGVDP RQI 80 .V XEHQN D
P RUH VWWRQI® DWRFIDMG Z M VHQVRY TXD@WV WDQ Z WY N &Z BIGIH RUGHP RIUDSKIF IDF RW/ 7 KH
WG SURYIGHV SUIDRIFDOIQUIKW IRU IRRG P DQXIDF YUHY \R HCKDQFH V IVRY  DWEXWMV DQG
FEDWD FRP P XQFD\W VKHD @H IQRWP DIRQ Z KIBI DANQRZ GG IQ) WDWF RF XY RQV DUH @ WG \R
FRUHOMRODOHDMRQUKISY

. R ZRWGV &RQUXP HUDFFHSWIGFH VHQVRY DRIEX\WMV  VKHD @H SHUF ISWRQ  SXUF KOVH LOMOQURQ
UARWEDHENDI HG IRRG

)
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$ Z DIHOHW Rl / DFVRVH ,QRGADQFHDP RQJ : RINQJ , QGLYIGXDY
1Q 6 HDQIRU 0 DD\ VID

1 XUQO DIVDUDK 0 RKG. KDIUO DQG/ IHZ - HQJ <RXQJ

) DFX@VR $JWR %DVHG, QMY 8 QYHWIWO DO\ VID . HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOM/ HP DOl E  # WZDXP NHGX P\

/ DARVH IQRBWDGFH /, IV D AJHAWYH QV BV HF DV 16 B\ ®&Z DF MW R \WH OF B HHJ \ PH
UHVXED) 1Q GVFRP IRWIRGZIQ) WH QBN HR IRRGY \WDWFRQEIQ ORRY H $GKRXIK ORRY H
IQRBWDQFH IV TXW FRP P RQ 1Q $MDQ SRSXOMRQY DZ DUHQHV VIV WDEZ HV SAD® DP RQJ
ZRINQJ SHRSG! Z KR WSIFD® HOFRXQMUWP H @ MMRQY DQG IQFRQVVAMQAHDMG) SDWHAEQY 7KLY
XCDZ DUHQHW FRX@ BDG \R SRRUGHIY VHBRIRQY RQJRQJ QAJHVNH IV VEX/ DQG GP 1QV KIG
KHDWN & RQUMHTXHO® 7KLY UHVHDURK VRXIKWHR DW MV \KH ®Y I9R OF RV HORGWDQFH DP RQJ
HP SB HHV 1Q 6HDQIRU 0 DD\ VD \RZDWBY \WH DZ DIHGHW XMQ) . QRZBGIH $WWGH DQG
3 DPWFHY DOR \R DWHW \WH UHDMRQY kS $Z DUIHQHV \Z WK . $3  7KH . $3  IWDP HZRINLY Z IGHD
XVHG 1Q SXEGF KHDGM UHVHDUK \R H DPICQH KRZ 1QAY BXDY XQGHWADQG SHFHSURQY DQG
EHKDYIRXWY ' D\ Z HIH FRIPMG XMQJ D Y BIEDWG UHVHDURK IQAKP HQAZ KIEK IV D TXHV IRQCDILA
DQG IWZDV GVNEXWG RQEH XWD Q) D FRV W IFMRCDO V XyH GHVIQ 7KH SIBW\MV W
TXHARQCDILH LV EDVHG RQ &URGEDFKV$GKD $ VR R ZRINQ L1QEY GXDY \RRN SDW, Q KLY
UAVHDURK FRQYHQIHGQAH VDP S Z DV X\WM) HG DQG GO Z HUH H DP ICHG XU LQJ ERW GHV ASWY H
ABMYARFV DQG QI HHQIDOARMYAFDOMPKQTXHV 7 KH P HDQ VFRUH VKRZ V \KDWSUDF MY H IV \KH
KLJKHWP HDQV VFRUH IRBZ HG B\ . QRZ BIGTH DQG $ WMYGH © KIB DZ DUHQHV \Z DV
DWD P RGHDW GYHO MVKRZ HG \WDWUIHY RQGHQN SUDF WHG F HMBIQ EHKDY RXLY UHDWG \R
OPRVH [QRGUDGFH P DQDIHP HOAEXWIKH RY MDOGIYHOR DZ DUHQHW FRX@ ADEH [P SUIRYHG ,Q
WPV R FRUHDMRQ DOVKRZ HG LI QUEDQASRMY HFRUHDMRQ \RZ DBV $Z DIHGHV VD P RGHIDM
\R KUK SRAMYH UHDMRQKIS EHEHHQ . QRZ BIGJH \RZ DBV $Z DIHHW U S

$MXGH \RZ DUBV $ Z DUHQHW Z DV SRAMY HEXWZ HDN\R P RGHDM U S DQG \WH
VARQI HWUHDMRQWKIS Z DV REVHYHG EHEHHQ 3 WDF MH \RZ DBV $Z DUHQHV V KDV D KLIKHV W

FRUHOMRQ YDOH Z MW $ Z DUHHW U S

. HZRWGV /DARVH IQRBIDQFH DZDHHW . $3 PRGHO IRRG VHF XIW ZRINQJ IQAY GXDY
6 HDQIRU
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) DARW/ Rl 7 XVW5 HSXVMRQ : RUG RI 0 RXW 5 HQJ IRIW DQG
$ I RUGDELOW ,Q XHQFLQJ & RQVXP HU$ FFHSWRQFH 7RZ DUG
$JWRIRRG 7DNDIXCG6 FKHP H1Q 0 DD\ VID

2 Q) =KRQJ =KHQ DQG/ IHZ - HQJ <RXQJ
) DFX@VR $JWR %DVHG, QAN 8 QYHWIWO DO\ VID . HDQIQ -HD . HDQEQ 0 DD\ VD
6WGHQM/ HP DOl D # WZDXP NHGX P\

7KH DIWR IRRG VHRRUZ DV FUMFDOR 0 DD\ VIRV IRRG VHE X DQG HE RRP IF V XABICDELDNV \ HAW
UHP DIQV KLIK® VHOUMYH \R UMV VXF KDV VDV MY F BS IDOWH @ MRF NQV BV H DQG IRRG
VDIHW DMAXHY $JUIRRRG 7 DNDIXOVRKHP H DV D 6 KDUDK F R SIDQAUY NSURMARQ V \ \WP KRGV
\KH DELOW \R P 1\ DWW \KHVH FKD@BIQIHV + RZHY I P DUN MOURZ W ZDV VRZ F DMQJ IV VEK/
DERXWFRQUXP HY DFFHS\BGFH 7KLY VWG DIP V \R H[ DP IGH \WH IDRRY \KDWQGHQF HF RV R HU
DFFHS\WBQFH R $JURIRRG 7 DNDIXOVFKHP HV 1Q 0 DO\ VIR Z W D V SFLIE IRF X/ RQ WKV VBHSX\IMRQ

ZRGR PRAK : 20 UHDJIRVW DQG DIREDEIMY $ TXDQMMY HUHVHDUK GHVIQ ZDV XV i6

ZLK D \WKPYMUHG TXHIRQQDILH GMMEXWMG RQEH YID VREDOP HAD F IDQQHY  &RQY IQIHGF H
VDP ST Z DV XVHG DQG CDW Z HUH J DWHUHG | URP UHVSRQGHQW DF BV \0 DD\ VIDF RV R HY

%HRUH FRQGXPUQ) \WH P DIQVXWYH. D SIBWMY W UHVSRQGEHQN Z DV XQGHUEN IB\R HQV XH \KH
P HDVXUHP HQATXHWIRQY UHIDELOW ' HVF ISWY HDQG P X@BG! @HDU BIUAV \RDQ 0/5 DQDOVV
Z HUH XVHG \R HYDODW \WH IQGHSHQGHOAY MDEGV 1Q OHQFH RQ F RVXP HW DF FSIIQFH 7KHO0 / 5

UHVXQV [QAFDW \WDWDIIREDELOY  Y4-VD S YDOH UHDJ IRV 94D S

YDOH WD SY DH DQG: 20 YHW SY DH

ZHH IRXQG DV W QUEDQASIHARRY R F RV R HUDFFHSWBGF HR' $JURIRRG 7DN DXOV FHP H ,Q
FROADVW UHSXVBMRQ Z DV IRXQG \R KDY HQR V IQUE RAQGHGF H 7KH RYHDOUHI WV YRQ P RGHO
Z DV VABAYAIFD@® \AJ QLIEDQWY) SY DH DQG H SDIQHG R \WH Y ODGF HOQ
FRQUXP HUDFFHS\BGFH 5 » DAV ME5 » 7KHWH I1QAQIV IQAF T \KDWFRQUXP HY/
IICDQADO FDSDEIMMY  UHDIIRXY FRQVEHDIRYY  WKVWIQ \BNDIXO SIRYIGHY DQG IOMSHWRQDO
IQRWP DIRQ VKDUQ) DOSO\ [P SRMIQMRBN [Q P RXQIQ) DFF IS\BQFH R $JURIRRG 7DNDIXO 7KLV
VWHG RIHY XVHXOIQW KW |RU\BNDIXORSHIWY DQG SRR\ P DNHY 1Q GHVIQQ) IQH SHVY. H
6 KDUDK FRP STIDQWVIICDQFIDO SIRGXFW  V INQIWHAQ) WKWEXI@IQ) P HWRGY DQG IQFUDV Q)

SXEQE DZ DUHQHW LQUIDYHV \R SURP RM \WH DF IFIS\BGF HDQG BQ) \MP V XABICDEIOW R $ JUIRRRG
7DNDIXO/FKHP HV Q0 DD\ VID

. A ZRWGYV WWWHSXWMRQ ZRG R P RXW UHDI IRW DI RUEDELDY
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$Z DIHQHW Rl 5 HR\ FQQJ ) RRG: DWM DV 2 W DQIE ) HUAG) HU
DP RQJ 5 HWBXIDQW 1Q . HDQWEQ

6 KDKWXG6 D] DRDQG/ IHZ - HQJ < RXQJ

) DFXGV R $JUR ¥%DVHG,QGXW 8 QYHWWMO DD\ ID. HDQEQ -HD . HDQEQ 0 DD\ VD
6WGHOMV HP DIOI E  # WZDXP NHGX P\

. HDQEQV VHP LXUEDQ UHIBXIDQAN IIRU JHQHDMY VXEV BOIDOIRRG Z DM\ HWHY GHQF HRQ
UHA FOY \KY ZDWM IQR RUDQE [HWD HJUP DIQV @ WG 7KV VXB DW N V\HWH G i R
NRZGGIH DMXGH SDRIFHY . $3  DQG RY MDODZ DUHQHV VDP RQJ UHV BIXWDQARZ QHY DQG
P DQQUHWY [Q . HDQEQ DQG H DP IQHV GHP RIWDSKIE IQGHFHV RQ DZ DUHGHW $ F BV W I lRQDO
PLLHGP RGHVXWYH RQEH* RRIGI) RWP VDQGIQ SHY R IQMFHSW Z DV DGP IQMMUHG \R RZ GHY
DQG PDQDIHY R RSHIMQ UHAMEBXUDQN DF BW VHY KDOV IR LXUEDQ QV W W &RQY IGIHF H
VDP ST Z DV XVHG \R WDFK VP DOHDWUHY VB FDIHV DQG UHV BXUDQN \WDWRI\MQ OFN IRWP DO
Z DAM VHYIEHV 7KLY VHIP HQAZ DV SURIMY HG EHF DXVH SUDF MRDCDGRSMIRQ EDUIHY 1Q V IR LXUEDQ
FROM W DUH GMIDFWURP \WRVH 1Q OU H XUEDQ FHOMY 7KH LOVIWXP HOAHP SR HG G E / IN W
MPV IRU. $3 DQG DZDHHW 1 Y @5 UAVSRQMY ZHH DQDOJHG XVQ GHV BSWY H
VDMYAFY 6 SHDUP DQV IDQN FRUMDMRQ  DQG REGDO®I MIE BHIUAV YRQ ' HV BSWY [  DAKNGHV
ZHH KIKHW 0 DZ DUHQHW ZDV KUK NQRZ®IGIH ZDV JRRG 0 DQG SUDF M-V
ZHH GZHW 0 IQAFDWY) D FBDU P IQGY My BRIRQ JDS 6SHDWP DQ UV XAV V IRZHG
HGXFDURQ Z DV P RGHIDMO® DQG SRAMY K DV RF WG Z W DZ DIHQHW KR S Z KI®|
\HDV R RSHIDWRQ KDG D Z HDN QHIDWY HDWRF IMRQ KR S DIH IoF RH DQG
UHAEXUDOM] H Z HH QRQ VI QUIEDQW 7KH RECDO®IMIF P RGHO DZ DUHQHV VF BMIRU HG IQR
®Z P RGHDW KUK  IGHQMHG SIDPWFH  V WRQJHWSRVYH % S DQG N 6Z BIGIH
VHARQG VARQIHVWSRMYH DV WH P RANIQOHQIDOSUIHARRY R KLIKHUDZ DUHCHW GBI [ Z WK
\ HDLY R RSHDVRQ QHJ DIYHO DWRADWIG 7 KHVH [1QEQIV XQGEHY F IR \WH QHHG |RUDF IRQ RUHQMG
LOMYHQIRQY DQG B HWG P IFUR WDIQQ) \R VWIHQIWHQ VSHALLE NQRZ BIGIH HV SF DO IRUGQ
HADEQKHG EXVIGHWHY DQG B&Z HUHGXF BIRQ DXAHF ¥ %4 FDM\ Q) P HWRGRERJ\ V B ST
DIRQD®! DQG SURVHQID FRQFUAM UHVXAV 1Q D V IR LXUEDQ FROM WKLY VX® RIHY SUDF ¥DO
JXIGDQFH \R DFFHBUDW 1RRG Z DVM R 1HWD) HU IQUDWY N DP RQJ . HDQEQV UHV BXUDQARZ QHWY
DQG P DQDIHY

. H ZRWGV ) RRGZ DM 2 UDQE IHWD) HU $ZDHHW . $3 5 HV BIXWDQN . HDQBQ
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