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OLEH SKDJFHILS/' HN

MILYHVP H [P P HQWH SUGH DQG VDAY DPAWRQ VIR SUMVHOMAH $ QQXDCE HSRUW
R &KIGHQY 5 HVHDUFRK 8 QYHMW D 8 QYHWMW GHAFDWG VR WH KRDME
GHYHBSP HOVR FKIEGLHQ WURXIK D UHVHDURK GUYHQ FKI@ FHQME DQG
IXWWUH UHDG. DSSURDFK VR HGXFDAWRQ 7KH SDWAX HDUKDV EHHQ D MRXUH R
IOQRYDARQ FREIERIDARQ DQG P HDQIQJ I XOLP SDRWZ WK RXUILYH YIMRCQDU

FHOAHV LH &HQAH |IRUS HVHDUK 7WDIQQ) ( GXFDMRQ ( [ WAMRQ DQG 7R
6FIHQFH : H KDYH Z RINHG FRBPWYHO VR DGYDQFH NQRZ BIGJH W@ DQG

SUDPAEHY WDADIH HAHQWDO RUQXUMUQ) WH | X@SRWMQADCR! HYHY FKIGS
2XU WQ DFDGP IE GHSDUR HOV P SBP HOMG YDURXYV SWDRWEHV 1Q
DFFRUEDQAH Z WK WH IXQPRQY R WWH 8 QYHWW DV RXVICHG [Q WH &5 8
$PWVR DFKIHYH WH 8 QYHIMW V YIMRQ ,QM.QDO4 XDON $WXUDQFH &HD
4$& KDV FROMMO® IRFX\VHG RQ DFDGHPIF WIRXU SHEIRILEDO
IOQRYDARQ DQG TXDONV EHVW SIDPAEHV IRU FROAQXIQ)  SLRIHWIRQDO
GHYHBSP HOVR 8 QYHMW Bl  7KH * IMEKDL %OGKH\D &KDIU KDV
SDUAEXDUD FRQMEXWG VR IHQRIAQI RXU IRXQEDARQDOSKIBRVRSK R
FKI@ FHOMHG ODWQQ)  IOQVSILHG B\ WH SIRQHHUQI IGHDY R * IMEKDL
YDGKH\D

) XUKHU * DIEKVDQWDU . HGD  7RGEBLY ( GXFOMRQ &HOAH  DQG
916 DYDWAD 6 FKRROUH GPARXUFRP P YR HQMR HDL® DQG FROAQXRXV FDLH
1O WH HEXFDARQ R FKIG WKW ILRP WH SUIHIDWOWRIH WRXIK \R
SUP DY VAKRRIQ) 7KHWH [QUDAYHY HP ERG RXU EHIH WDWHGXFDVMRQ
P XWEHILQ EHRH EIWK DQG P XVWEH LRRWMG 1O YDOHV VAHOFH DQG
HP RARQDCY HDEHQJ

* H DIH HTXD® SWRXG R RXU H SDQAQ) 3RWIWDGXDM DG 3K
SWRIWDP P HV ZKIFK DUH GHYHBRSIQ) WH QH WIHQHIDARQ R UHVHDURKHY
HGXFDWRY DQG FKDQIH P DNHWY 1Q WH [IHG R FKIG GHYHBRSP HOW 2 XU
VFKROW DIH HYDILQ) 1Q IQMEMVASTDY  UHVHDUK WWDAWDGELHAHY WH
HYROIQ) QHHGVRI FKIELHQ 1DP LOHY DQGVRAHW DADUH

7KV UHSRWWEQGY DV D WMAPRQ. VR WH FRMERDAYH \VSIUW DQG
XQZDYHUQ] GHAFDARQ R RXU IDFXOV  DGP LQVADWYH WDP V' UHVHDUFK
Wi DQGWXGHQWV , WFDSVIUHV WH HWHQFH R RXUP BMMRQVR EH D GDAQ)
8 QYHUW WKDWS@FHY WH FKIES DAMH FHOAH R HYHU LOTXIY SRIF\ DQG
SUDPUEH

$V ZH PRYH IRZDG ZH UHP DIQ GHHS® FRP P MWMG VR RXU YIMRQ R
EX.@Q] D FRP SDMRCDM FUHDWYH DQG UHVHDURK. RUHQMG HFR VWP [RU
FKLEUHQ DQG WRVH Z KR QXUMUH WHP
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&KITUHQY 5HHDUFK 8 QYHMW D XQTXH FKICS FHQME UVHDUK EDVHG
8 QYHWMW GHAFDMG VR WRGGHQ WH SDK |RU + RDME ' HYHBRSP HQAR
( YHU &KIGBZ MK WH SUHP VHR! ( YHY &KIAB0 DAMAY

7KH 8 QYHMW 1V HWEEQAKHG Z MK WH SURSRUVIRQ WIDWHGXFDARQ P XVW

QXUMUH CRARQD LOMIIPWDQI LRZ K EXWDOR HP RARQDO SK\ MIEDO VRAIDO
VSWWYDO DQG HWIFDO ZHDEHQ] 2 XU XQYHMW DPAYHD VXSSRUV

IQQRYDWYH DQG LQFOMYH SHEDIRIIHV  FKIGS FHOAMHG UMMHDUFK  DQG
FDSDAW EXLGQI SWRIWP V WDWHQUXUH HYHY  FKIG UHDFKHY WHU IX@
SRMQADAQ D FRKHVYH HFR AP

8 QGHUAMDQAQ) WDAD FKLGV GHYHBRSP HOAVEHI LQV HYHQ EHRWH ELUK ZH
KDYH DOR LOMDMG VSHALDT) HG HOXFOMRQWABG - RXUH Rl 8 QERUQ &KI@Y

IRUSUHI QDQAZ RP HQ HP SRZ HUQJ WIHP Z IVl NQRZ BIG) H RQ SIHQDECFDUH

QMMRQ P HOEZ HIPHW DQG SDUHOAQ) 7KLY HOUWD LOMYHOARQ VADMI\

UH GFWRXUEHIH LQ@HBRQ GDWQQ) EHIQAQ) ILRP WHZRP E

$V D UHMHDUFK GUYHQ [QMIMRY Z H FROAQXRXMD \WYH VR JHQHDM QHZ
NQRZGBGIH DQG HYIGHOFH EDHG SWDPWEHV 1 FKIG GHYHBRSP HOW

SUFKRBRI\ HGXFDMRQ DQG KHDOK 2 XU P XGAGVASICDY  UHVHDURK
SIRWFW EUGIH WH JDSV EHVEHHQ WHRY SRIA DQG SWDPWEH : H
HQFRXWDIH VFKROW VR H S&RWH FUMFDODUHDV VXFK DV HDUD  FKIGKRRG
HGXFDARQ  IQFOMYH HGXFDAWRQ YDOH EDVHG GDWQQ) DQG WH VRAR
FXOXWDOFROM WR FKIGKRRG

: HDOR FRADERUDM Z VK HGXFDVRY FDUHI LYHW JRYHUGP HQADI HQFLHY DQG
FLYIOVRAHW RU DQ] DARQY VR IQ OHPH SRIA  DQG SUDPAEH RQ D GUHU
VFDB! 2 XUJRDOLY VR HQUXUH WDAHYHY FKIES 1Q RXUQDARQ LUHVSHRRYH R
EDFNJIRXQG  HFHYHV WH FDUH HOXFDARQ DQG  RSSRUMQMEHV WKH
GHVHUH

&KIBHQY 5HHDURK 8 QYHMW WEBQGY DV D EHDFRQ R IQQRYDARQ
FRP SDMRQ DQG DFDGHP IE H FHTBIGFH |, LOYIWA \ RX DODVR NRLQ XV 1Q WKLY
QRE®! NRXLCH k VR FUHDW D EWLI KVWU KHDBMIHU DQG P RUH MVWAZ RUTS | RURXU
FKIGUHQ DQG WH JHHIDARQY VR FRPH $FDGHP IF DQG DGP LQMADWYH
WDPV R WH 8 QYHMW GHVHYH WH JWDAXGH [RU WHU LOQYDODE®
FROMEXWRQ VR VHARS 8 DV D EHQRKP DN ( [ FHIBIQAH |RUV Z HH P DGH E\
WH ( QVRUWEP R $ QXD HSRUARP P MAH
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WL ZIW JUHDWSODVXIH WOWZH SUVHQVWH $QQXDO5 HSRIWR! &KITBUHQY 5 HVHDUFK
8 QYHMW D IHBPMRQ R RXUNBXLCH WURXIK WKH DFDGHP LF \ HDUDQG D VWAWEP HQMR RXU
FROAQXHG FRP P W2 HOV VR WH KROME GHYHBSP HOVR  FKIGHQ WRXIK UHVHDUFK

LOQRYDARQ  DQG IQFOMYH SUDPAFHY 7KLY UHSRUWHQFDSVXOWAY WH GHAIFDWG HIRW DQG
DFKIHYHP HQV R YDURXV ELDQFKHV R VKH XQYHIMW  7KH $ GP LQMADWYH : LQJ KDV Z RINHG
WHBMOD VR HQUXUH H 1 LFLHQAS RYHUCDQRH DQG WH VHDP G [P SOP HUARQ R SRIFLHY WKDW
|RVMUJ URZ WK DQG VXWWEICDELDY 7 KHUFRQMEXWRQY KDYH EHHQ SLYREOIQ P DIQMIQIQ) WH
| RXQEDMRQ XSRQZ KIFK DFDGHP L DQG UHVHDUFK H FHEDIQFH WKUYH

: H DUH SLRXG R KLIKQ KWWH G QP [F LDQIH R DPAYIVHY XQGHYENHQ B\ RXUFHQAHY DQG
GHSDUR HQV  HDFK FROQMEXWQ) P HDQQIIX@ VR RXU VKDUIHG YIMRQ ) IRP  FKI@ FHOAHG
UHVHDUFK SLRWFW VR FRP P XQW HQJ DJ HP HQMQWDWYHY DQG FDSDAW EXIQHQ) SWRILDP V
HDPK XQWKDV\VKRZ QH HP SO GHAFDARQLQ DGYDGAQ) WH P MMRQR WH 8 QLYHMW

7KH ,QMQDO 4 XDONV $WXIDQFH &HD ,4$& FROAQXHY VR VHYH DV D JXIAQ) IRUFH

P RUWVRUQI DQG HKDQAQJ WH TXDOW R RXU DFDGHP [F DQG DGP LQMADWYH SUDPWEHY W
VADMIIE SOQQQ) DQG HYDODWYH P HRKDQMWP V KDYH JUHDAWD  HQUFKHG RXU LOMMARQDO
WIQGEDUGY DQG DFFRXQEELON

$ VSHADOP HOWRQ P XWWEH P DGH Rl WWH * IMEKDL YDGKHND &KDIU Z KRVH LOQRYDWYH Z RIN 1Q
HDUD FKICKRRG HAXFDARQ DQG SHADIRI\  FROAQXHV VR LOVSILH HEXFDVRY DQG UHVHDURKHLY
DAINH 7 KH &KDIUV DRIV WKLY\ HDUKDYH VWHQI WHQHG WH | RXQEDARCDCSUGRISBV RN PRI

FHQOME GDLQQ) DQG UH GRWYH SUDPWEH

7KLY UHSRUALY QRAMVIAD LHFRUG R HYHQW EXWMLY D QDUDWYH Rl FREBPWYH H I RIWYIMRQ DQG
XQZ DYHUQ) FRP P WP HQMR WWH XQYHMW 1RUWH KROME GHYHBRSP HWR FKIGUHQ © H
H WQG RXU KHDUAMHOV\WKDQNY VR DO WH FROMEXVRY GLHARY R FHOMY KHDGV R

GHSDUR HQV DGP LQMADWYH ELDQFKHV WKH * IMEKDL %DGKHN\D &KDIU DQG ,4$& 0D WKLY
GRFXP HQWWHUYH DV DQ RI 1 LIFLDOGRFXP HQADQG D VRXUFH R LQVSILDWRQ VR VHAD EHQFKP DN 1RU
| XVMUH HQGHDYRW/

( QRO
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8 QYHMW 6RQYJ
) UIRP WH 9 IFH &KDQFH@®RUWY' HWN
) IRP WH5 HIMADUY' HWN
) IRP WH( GVWRUA HWN
, QMRGXPARQ &KLGUHQY 5 HVHDURK 8 QYHUAW
$FDGP IF %4 DK
( WVREQKP HQNA DK
(WM 7 YK
([DP ALK
$ FFRXQNADQRK
3 XETFDWRQ DQG 3 XEQF 5 HOMRQ %4 DQFK
4$&
&HOMHR ( GXFDARQ
&HAMHRI 5 HMHDUFK
SHOAHR! ([ WMRQ
&HOMHR 7WDIQCQ]
&HOMHR 7R 6 HHQAH
' HSDUR HOAR 3 UHCDCR.DUH
" HSDUWR HOAR 7 RGEBIU( GXFDARQ
" HSDUWR HOARI 6 FKRRO GXFDARQ
" HSDUR HOAR &KI@HQV/ WADMH ) I V 0 XMHXP  DQG
3K\ MFDQ GXFDARQ
" HSDUR HOAR &XUIEXGP ' HYHBRSP HQWV
" HSDUR HQAR 7HW0J DQG( YDODARQ
" HSDUR HOAR YOEKDYDQ
" HSDUR HOAR &RP P XQW DQG 6 SHADQ GXFDARQ
" HSDUWR HOARI 5 HMHDURK 3WRIWDP P H
" HSDUR HOAR 3* DQG3* ' ISP D3WRIWP P H
* IMEKDLYDGKHND &KDIU
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QARGXFURQ  &KLEHQV 5 HVHDUFK 8 QLYHUAW

1752' 8&7,21

&KITUHQV'5 HVHDUFK 8 QYHWW 1V D 6 VM 8 QYHWMW HWEEQKHG 1Q 7 KH LOVSILDWRQ EHKIQG WH
HWEEQAKP HOAR WKLY 8 QTXH 8 QYHIMW Z DVWH WHQ&KIH 0 LOMAMUDQG WH SURVHOAB UP HO LQMMUR! ,QGED
6K 1 DLHQGWD 0 RGL +H JDYH WH P RMR g YHU &KLAS 0 DWMUA Z KIFK KDV QRZ. EHFRP H\KH YIMRQR WL
8 AYHMW 7KH FKIGHQR VRGD. KDYH VR EH SUHSDUHG VR EHFRP H EXIGHY/ R WKH IXWKUH — WKH 1 XWUH Z KIEK
ZI@EH P DINHG B\ WH UHSOFHP HOVR FRP SHAWYH LQGYIGXDDA B\ WWH i QMHMY R IQAYIGXDOTEHW
FROPWYH HI DOBUDQVP  DQG XQYHWDODQG VSLLVKDO DMUQW  7KH | XVMUH Z I@EH CEHIDWG | LRP GVDERY)
VFHSWAMP DQG ILRP WKH FRP |RUAQJ DHR WIMRQ R TXHWR! NQRZ BIGTH DQG SLRJ UHW Z LOEH DFFHBADMG
B\ DLGHOAMDVSLLDARQY VR UHDOVH KLIKHU VSILIVMYDOWKWY DQG WHU P DQUHWIMRQ 1Q SK\ MFDO@H 7KH QHZ
ZRUG R WH IXWH Z LOFXGYDW P DMUDO@H VR DV VR P DNH IWSURVSHIRXV DQG UFK DQG IWZ LEOUHSOFH
SRYHW Z KHHYHU IMWH MV B\ HIP IQOMRQ R GXGIHY  H SRIVIMRQ DQG VDYHY  DQG HQFRXUDI H QRELOV
QI QW DQG FRQAQXRXVHP SRZ HP HQW

7KH &KIEBHQV 5 HVHDURK 8 QYHMW Z I@BDG WH FKIGIHOR VRGD, VR EXIGDQHZ Z RUGR! 1 UHQGIDHW
P X\WDOW DQG KDWP RQ. WWDWMDQWRHQGY DIDEDUIHY R QDURZ QHW DQG EQQG FROAFW UHVXGAQ) [URP
H FOMYHV DQG EXLGHQ R WH SDWKDAAYHV VR @ HUDI DIQWANKH SURWXUH R WKH IXVKUH RE XSTWQ) @KW
DQG SURVSHUW

2% (&7,9(6

. 7R WH FUDM WH WDFKIQ) SHEDJRIIEDOVAKPH B\ IQMIUDWQ) WH JXIGDQFH R JGRED® DFFOIP HG
DFDGHP LFIDQV

. 7RAHDMKXP DQEHQIVIQSILHGE\. QDARDDME | HDODQG SDMRWLP

. 7RIGFXGDM HKIFDIDQG FXEMUDOYDXHY LQ FKICLHQ

. 7R HWEEQK 9%4<DUDADV DQ DFDGHP IF SRZHUR WH ZRUG B\ LOMI UDAQ) WH NQRZ BIGIH Rl DQATXIW DQG
P RGHQW

« 7R SUHSDWH D KIS 1Q P XOAS®! VEGIQNV VAHQFH DQG WIFKGR®J\  DQG WHUHE. VR LQVSLLH WH RQH |RUWH
SXIBRHR QDARQ EXI@HQ]

9,621

+ 7R EXI@ 1Q FKIGBHQ D YIWXRXV EG(G R 1QAYIGXDDOP  XQYHIMDOHI DOVMUDQ RXMBRN DQG  VSILWYDO
ZIMERP
«  7RP DNHRKIGBUHQ UHDOVH WH KL KHUVSIUWXDOAKWY

+ 7R DXIP HOMCRZ GIGJH FDSIW B\ SUHSDUQ) DFDGHP IF VFKROWY | RUVXEWRQADOURVHDURK VR P DS ,QADQ
FKIOKRRG WURXIK DFDGP IF P RCDDAHY

0,66,21

_

.« 7R GHYHBRS FKIGHQ 1Q DOGAP HMRQV B\ FRP EIQQ) VAHQA/F UDDWP DQG DXWKHAE VHOWH XQGHUWH
LOVSILDWRQDARUAHR! VFLHQAH DQG VSLLVYXDON

- 7RV QKR H WH ( DWDQG WH : HVW WWH DQAHQAVDQG WH 0 RGHQ B\ GHHS WG R Gt HHQW
NQRZ BIGI HWDAMRQY WHIGHDR UHDAUHHGRP DQGWWH URBI R + MRIFDCEDANI LRXQG LQWH FUHDWRQR! D
WUYIQ) QHZ ZRUG

« 7R DFKIHYH D LAVXOVRUHQMG ALFXOMRQ R W Z RNV DFLRW WH WIDM R * XNBIUDADOR | D@ XQGHU WKLY
SDUDAIP
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1R 0 HP EHU " HMJQDVRQ
+RQEGIGKDQFHIRU &58  + RQEGI* RYHURUR * X\AUDW&KDILSHIRQ &KDILSHIR(Q
9 IFH &KDQFHMRU &5 8 0 HP EHU
7KHO [QWMUIQ FKDUHR ( GFDARQ 3UP DI 6HFRQADY $ GXOV + LJKHUDQG
7HKQIFDQ GXFDARQ * XNALDG VDM 0 HP EHU
7KHO IQWWU IQ FKDUHR! + HDOM DQG) DP 1O : HDDUH * XNIUDAG VDM 0 HPEHU
7KHO IQWMUIQ FKDUHR! : RP HQDQG&KIMS: HIDWH * XNIUDWG VDM 0 HP EHU
7KH ([ HEXWYH &KDILSHWRQ * XNAIUDW( GXFDMRCDO, QQRYDARQV &RP P WARQ 0 HP EHU
7KH&KDILP DQ 8 QYHMW * IDQV&RP P MWMRQ 0 HP EHU
7KH&KIH 6HFAUHVEY * RYHLQP HQAR * XNILDW 0 HP EHU
7KH6HAURMVIY VR WH* RYHLGP HOAR! * XNAUDW( GXFDWRQ' HSDUR HQW 0 HP EHU
7KHO HP EHYR! * XNAUDW GXFDWRQDQQRRYDAWRQV&RP P MWRQ 0 HP EHU
7KH6HAURVIY VR WH* RYHLQP HOAR! * XNAUDW3 UP DU ( GXFDARQ 0 HPEHU
7KH6 HFURMVIY VR WH* RYHLGP HOAR! * XNBUDW:  RP HQDQG &KIM' HYHBRSP HY/ 0 HP EHU
" HSDUWR HQW
7KH9 IFH &KDQFHRU $\ XUrHGD8 QYHMW - DP QDIDU 0 HP EHU
7KH&KDILP DQ 1 DARQDORXQFIA RU7 HDFKHY ( GXFDWRQ 1 &7( 0 HP EHU
7KH&RP P MMRQHUR! + LJKHU( GXFDARQ * XNBUDW6 VDM 0 HP EHU
7KH&RP P MMRQHUR! 6 FKRRY * XNAUDAE VDM 0 HP EHU
7KH&RP P MMRQHUR! + HDOK * XNAUDWE VDM 0 HP EHU
7KH' IWHARU* HQHIDO&S 8 0 HPEHU
7KH' WHAVRU * XNIUDA&RXQACR! ( GXFDWRQDGS MHDURK DQG7WDIQQ) * &(57 | OHPEHU
7KH&KDLWP DQ * XNAUDA6 HFRQGEDY  DQG+ LIKHUB HFRQGDY (| GXFDMRQYRDLG 0 HP EHU
" WHAVRU &HOAHR! ( GXFDARQ &58 0 HP EHU
" IWHAVRU &SHOAHR 5 HVHDURK &58 0 HP EHU
" IWHAVRU &HOAHR! ([ WMRQGBHYIFHY &58 0 HP EHU
' IWHAVRU &HOAHR 7WDIQQ) &58 0 HP EHU
" WHAVRU &HOAHR 7R 6FIHQFH &58 0 HPEHU
7KH' WHAVRU* HQHDO1 && +HDG4 XDUMLY $ KP HEDEDG 0 HP EHU
7KH' WHARURI 81,&() 21 FHR * XNDW* DQEKLDI DU 0 HP EHU
7KH6VIWM &KIH &RP P MMRQHU * XNIDAS VDM %4<DUDWG FRXW DQG* XIGHV 0 HP EHU
7KH3IRIHWVRUDQG+HDG ' HSDUR HQAR! +XP DQ' HYHBRSP HQADQG) DP 1O 0 HP EHU
: HIDIH 0 6 8 QYHMW R %DRGD
7KH3IRIHWRUDQG+HDG ' HSDUWR HQAR 3HADMEV &LYIOF RVSIMIGS KP HEDED] 0 HP EHU
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' U+DUKDG$ 3DWIO9 IFH &KDQFHTRU * XNIULDA® IG. DSIMK $ KP HGDEDG &KDILBHYRG
' U0 DKHQAD&KRIM D ) RIP HU3 LR HARUIQ( GXFDARQ 63 8 QYHMW 0 HP EHU
7KH6HFUAVEY VRWH* RYHUOP HQAR * XNAUDW) [QDGRH" HSDUR HQW 0 P EHU
) LQDQFHDQG$ FFRXQW 2 [ IIFHU &5 8 0 HP EHU
6KUBGD ' HVOL3UMGHQV U. 5 6KWRI ) RXQEDARQ $KP HGDEDG 0 HP EHU
6KULYKDDW KRNDL' ILHAVRU . XWPK . DODQ6DQIK * DQGKIGKDP 0 HP EHU
' U- D HQADVQK - DADY 0 DKDP DAD * XNADAS DKIWD$ NDGHP L * DQAKIQDIDU| 0 HP EHU
0V $QWD. DWYDO5H ,$6 0 HP EHU
' U+ WMWK - DQL 3LRYRWV* DX 9 MKZ D9IG\ DSHHWDP * DQGKIQDI DU 0 HP EHU
' U %<DAD, X 9 DFKKDUDAQL ) RUP HU9 IFH &KDQFHTRU / RNEKDUDWIS QL | RUS XUD
OCRYDARD 0 HP EHU
3R -D Q- RKL3WRHWRU,,7( * DQEKICDIDU 0 HP EHU

0 HP EHU
7KH5 HIMADU &5 8
6 HFUHVILY
(: (&87.9( &281&./

1R 0 HP EHU ' HVLJ QDURQ
9 IFH &KDQFHTRU &5 8 &KDILSHIRG
7KH6HFUAEY VRWH* RYHUQP HQAR * XNADW+ LTKHU( GXFDARQ 0 HP ERU
7KHEHUHVEY VR WH* RYHLOP HQAR! * XNIUDW) IQDGRH' HSDUWR HQW 0 HP EHU
7KH&RP P MMRGHUR! + LTKHJ( GXFDARQ * XNAUDWG VDM 0 HP EHU
" IWHAVRU* HHDO&S5 8 0 HP EHU
6KUSGD ' HVOL3UMGHQV U. 5 6KRII ) RXQEDARQ $KP HGDEDG 0 HP EHU
6KUYKDUDW KRNDL ' LLHAVRU . XWAK . DODQ6DQIK * DQEKIGKDP 0 HP EHU
' U- D HQADVMQK - DADY 0 DKDP DAD * XNADAS DKIWD$ NDGHP L * DQAKIQDIDU| 0 HP EHU
' U0 DKHQAD&KREQ D ) RUP HU3 LR HWWRUIQ ( GXFDARQ 63 8 QYHMW 0 HP EHU
' U %DAD, X 9 DFKKDUDMQL ) RUP HU IFH &KDQRHTRU / RNYDUDAB QL 1RU 0 kP EHU
S XIDQQARYDARQ
3R -DQ-RKL 3IRHWRU,,7( * DQEKIQDIDU 0 HP EHU
) LODQFHDQG$ FFRXQNV2 £ FHU 0 HP EHU

0 HP EHU

SHIMADU &58

6 HRUHVILY
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$&$' (0.&&281&./

1R 0 HP EHU " HMJQDUWRQ
9 IFH &KDQFH@®RU &5 8 &KDOUWLSHIRQ
" LIHARUY HHUDO&S 8 0 HP EHU
" UHAVRU &HOMHRI ( GXKFDARQ &58 0 HP EHU
" UHAVRU SHOMHRI 5HVHDURK &58 0 HP EHU
" UHAVRU SHOMHR ([ WMRQG6HUMEFHV &58 0 HP EHU
" UHAVRU SHOMHRI 7WDIQQJ &58 0 HP EHU
" UWHAVRU &HOAMHR 7R 6 FHHQFH &58 0 HP EHU
3R %' ' KD 3IRHWRU&58 0 HP EHU
3R 5DQUWMXK 3Dz DU 3IRIHWAWRU &58 0 HP EHU
3R 6DQM * XSW 3WRIHWRU &58 0 HP EHU
3R 6RQDSKXND OHPEHU
" USXAHK 9\ DV +HDG 0 DQRYLI\ DQUKDYDQO 7 % $ UV &R H6 XWDW OHPEHU
" U* DXUDQJ) 9\ DV 0 HP EHU
"U+HP DQMKDW 0" *\Q // % $KP HEDEDG 0 HP EHU
3WR &% 6KDWP D 3IRHWRU6FKRRCR ( GXFDARQ ,* 128 0 HP EHU
3R -D@D-RKL 3IRHWRU,,7( * DQEKLDIDU 0 HP EHU
3WR 3DGP D<DAY ' HSDUWR HOAR ( 6P HORY ( GXFDARQ 1&(57 1HZ ' HB OHPEHU
OU" MDQKX' DYH ) RXQGHU LWHAVRU &HQMUI RU, QQHU( [ FHTBIQRH 0 HP EHU
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YRDUGR 6\WGAHV I RUS RADIDQG &XAXWDO HYHBRSP HQW
L 9%RDGR 6WAHVIRU( QVILRQP HQEBBWAHY
IL %RDUGR 6WAHVIRU3 UHQDVGR.DUH DQG ( GXFDARQ
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. 2Q 0D 0 U 3UDVKDQW DYH ' HSXW ' 3(2 F RGXFWG DWDIQQI VHVWRQ DV
WH 8 QYHMW SUP MV IRUDGP IQMADAYH MBIl R &OW  DQG DQG DFDGHP IF
Wl LQYROYHG 1Q DGP IQMADAWYH Z RN 7KH VHVMRQ FRYHUIHG VRSIE UHDWG \R * HQHUDO
3URVIGHQN XQG * 3)  DQG 1 DARCDCBHOURQ6G\ WP 136
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7KH XQYHMW VXEP WMG WH GHVILBIG LQ RIP DARQ VR WH $ @QAD 6 XUH R +LIKHU
( GXFDARQ ,\WIQFOXGHY DOWH DFDGHP IF DQG DGP IQVADWYH DPWIVHY F DUHG RXW
WWRXIKRXW WH \HDU 7KH 5HSRW IQFGHV DO WH DF OHP IF  DGP IQVMAMDWYH
L UDMAKXPWUH DQG RIKHUGHVILY LHTXILHG LOWH $ , 6+ (| 3RO

% $GP MWRQ ( QR HQW HIDLYR 3*  3K' 6WGHQWN

7KH FXUIEXOP 1V GAMJIQHG DV SHUWH YIMRQ DQG P MRQ R WH 8 QYHWMW  ZKIE KLY
XSCDMG DV SHUWH FKDQI Q) QDWRQDODQG JBREDOVFHIUR +RQ 9 1F H&KDQFHIRUDQG
|DFXQV P HP EHY/R WHYRDUGR 6WAHS®. DNH URBILQF XUEXOP GHYHBSP HOW
7KH HMAMQ FXUIEXOP IQFOGH VRSIEV @\H / [EHDDOARQ * GEDDOMRQ  DQG
7HAKQR®I\ DVSUP HP RYHWR! FKDQIH 7 KU\VAKDV EHHQ.J LYHQ VR WKH FKIGBHQV KRDME
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ERQGV DQGLGHQM | RUP DARGK LRRMG LQWHKRP H ,WFRYHWY/
KROME FKIGE GHYHBRSP HOADFLRW SK\ MFDQ) URZ W QXVAMRQ DQG
HP RURQDCZ HEEH.QJ) Z KIB! DOR SURVIGIQJ LWL KW RQ SRVMYH
SDUHQAQ) DQG FXOMUDQO) LIRXQAQ) & XAMUDE UHVRQDOADQG SUDPWELY
IVXHUYHV DV D I XIGQ) WRUIRUDQ. RQHWAYIQ) VR FUHDWA D QXUMUQ]

YDOH UFK IDP 1® HQYILRGP HQW

+ RDMFE &KL
" HYHBSP HQN

+ ROME FKIG GHYHBSP HOAQKUMUV YA GP HOMRQR D FKI@K
SK\ EDOHP RARQDOVRADOFRI QWYH DQG VSLUMYKD® VIR FXORYDWM
Z HOURXQEHG J URZ WK DQG UMMTHGFH |, WHFARI Q] HV WDWAKHVH
GRP DIQVDIH GHHSO IQMUFRQGHAMG Z WK SURJ UMW IQRQH DUHD
HQRHQ] DQGHUEKIQ] WH RWHY/

6KMKX. DA R3DUWV

7KVERRNEXDWV ~ OXOAD (AP AVEY, . HORZ QG XD
Z UMY VHBPWG DQG HAWG LQ DD QP HOAZ MK 1 ( 3 DQGWH
1 DARQDGEXUWIEXOP ) P HZRWIN ( ®P HOBUY 3KDWH ZKIFK HIDUG
QXUHY LK\ P HVDVNH VR VR IXGHDUD HEXFDARQ DQG YDOH
LOPXEDARQ , W/ DQ HWHQADOHVRXUPH | RUWDFKHLY DQG SDUHQV
GRNQJ VR VSDINUHDAQ) FXURVW DQG HQUFK HDU® GDLQIQ)
WURXIK FXOMUDID URRWG HQWR DEGIK\ P HV
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) P HZRINE\ SUAVHOAQ) BMHUNGQRZ QLOWI KWIQR , QADYV UFK
KMRUFDOBUDR. IRPXAMQI RQ  HQWI KWICHG, QADQVDQG NH
DVSHRW R HGXFDWRQ DUVDQG DUFKIWRMUH ' HMLI QHG I RUFKLEEHQ
WHQV DQGKIMRY HOMXMDW MDOR VHUYHV DV D YDODE®!

UH HUHQAH I RUWDRKHY UAVHDUFKHLY DQG FRP SHWAYH H DP
DVSILDQWV

3XECEDARQR YDONVKYDO DD [QH YD SHHUURYIEZ HG P ROMO FRIG FHOME

YDONKYDP DI ICH | MXURDOGHAFDMG VIR DGYDGRLQ) UHVHDURK DQG GVAXWMRQV RQ KIS

XQGHUGHOMUR! GHYHBRSP HOVHGXFDWRQ DQGZ HDEHQI ,WHUYHVDVD SOMRP 1R

7UDQQy HEXFDRY UIVHDUFKHLY DQG SUDPAARGHLY VR VKDUH LOI KW
LQQRYDWYH SUDPWFHY DQG HYIGHQRH EDVHG WYGEHV | RFXVHGRQ
|RAWMUQI KRDME J URZ WK 1Q FKIGHHQ

&58 ' [0 7KH&KI@UHQ VS FIVFDUK 8 QYHOW D0 VDFRP SUKHQYH

SOQUHUGHWMI QHGVR HP ERG. WWH VSLUMDQG P MRQR! WH
XQYHMW ,WHUYHV DV D YDOOE®! UVRXUFH | RUIDEXAV . UHVHDUFKHLY/

DQGWXGHQV FRP ELQQJ IXQPARQDON Z MK LQVSILDARQ
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$VSDUAR' DVADWI LE LQMDWYH VR VAHQI WHQ LOMMARCDCEWDQAQ) DQGF R P XQFDARQ D
FRP SUHKHOUYH  SDIH 8 QYHW %RF BUH Z DV GHYHBRSHG DQG SUQMG 7KLY EURF BWH

RIHY DQ IQGHSW RYHYLEZ R WH XQYHMWYV DFDGP IE SIRIWPV \SHF DO HG

GHSDUR HOW LOMEVASICDY UHVHD BK F MY WXGHQMWUXSSRUANWVHUYLEHY LQ IDVAXPMH

DQG FDP SXV @H ' VI QHG VR FDMUVR SLRVSHRWYH WYGHQW SDUHQW FRIERWDRY DQG

WENHKRTHY MVHIYHY DV D GAVIBIG LOARGXPARQ VR WH XQLYHIMWA YIMRQ P MRQ DG

NH P LOMRQHV

7R HQUXUH H | HAAYH RXAWHDFK DAHYHQA DQG H WALQDCSLWRIWDP V DF RAMH SDIH YHWMRQ

R WH EURFKXUH Z DV DOR FUDWG 7KLY DEUGI HG YHIMRQ KLI K@ KW HAWHMDOQ RIP DARQ

P DNQJ IWGHDOIRU AVMEXVRQ GXUQ] F RIHHGF i VAKRROYIMW HGXFDARQ 1DLY DQG

XQYHMW SURP RARQDOGUYHV

7R P DQMIQ FROAMMMA 1QWH XQLYHWWY LOMLDODQG H WILLDCFRP P XQEDARQ D WDQIH

R ELII}BI—GW[MRQ—U WP \/Z HH SURGXF 16
$ 8 QLYHWMW 6 SILDCB DG RUDFDGHP LE DQG DGP LQMADAYH X\VH

. $QRIILFAD®B QYHMW / HMAKHDG I RUIRP DOF RIHVSRQGHQFH

. 8QYHMW EWDQGHG 3HQV DQG ) RBHY F R EIQQ) XWDV Z W SURHWRQDODSSHDO
QVMEXWG DFLRW GHSDUR HOWV DQG R HIHGVR YIMWQ) GLJ QYBUHY DQG SDUAZHY

. $ SHVDURK : DOZ DV DOR LOAMDIBG LQ D SURP ICHOABFDARQ RQ FDP SXV 7KLV G QTP IE
YIWXDOLOAB@MRQ KLIKQI KW JWIRXQGEUDNQ) UHMVHDUFK. SLIRWFW NH - SXEGFDARQY
ZDWY DG IQQRYDARYY FROMEXWG B\ IDFXW DQG WWKRDWY HQRFQ WH
XQYHMWH UR®I DV DKXE R NQRZ BIG) HFUDMRQ

.« 7R HQWXWH SIRHWRQDODQG WEQEDLE] HG IHSUHVHQIARQ DRLRW DI GHSDUR HOW
PXOARP [ HG 6Vl 9IMWQI &DUGV ZHH SUQMG |RUIDFXOV  DGP IQMADAYH Wil DQG
GDGHUKIS SHUIRQQHO 7KHVH FDUBY HKDQF H GHERINQ] HIRW DQG IRWP DO
HYDIHPHQN ERK ZWMIQ DFDGPIE AWFBN DG 1O EWRDGHU IQMMARQDO
FRODERIDARQY

7RIMKHU WHH  [QUDAYHY VIQUIEDQ® HKDQFHG WH  XQYHIWA  YIVXDO LGHQANV

RSHIDARQDCSUIR HWMRQDDP  DQG WENHKRTHUBHQI DI HP HQWV

% 6RFLDAD HAD 3 WRP RARQV

$ VRECRI VRADOP HAD SRW Z HH WKDUHG DF BW) DF HRRN ,QAMIWDP  DQG 7Z WMU
7KV DYHDIHGWRDSSWR IPDMO  SRW SHUP RQIK

CH +LIKQIKW

. ) DFHERRN FROMQAUHDFK JUHZ B\ IRTBZ HY E\ ANFIB\NWVE DQG
FROMQAIQM DPARQE\
OQAMIWP UDFK JUHZ P SIHWALYHO E\ ZIW D IOFUHDVH 1Q LOMIDPURQ

DQGDQ IOFUHDVH LQ SURI LB YIMW
e/ LYH VWHDP LQJ VXSSRUNZ DV SURYIGHG |RUHYHOW VXFK DV 2 QICH . DDP U\EP 8

$WOME 0 HHW DQG, QMUDARQDCRRQ HHQFHV

. 0 DVRU HYHQW @\H WH &KHW ) HFAYDODWS F HQF H&IW DQG 0 HQEO+ HDOK : HELQDLY
Z HHVXFRHWIX@ \WHDP HG QYH

. $ VSHADOGJMIOFDP SDLJQ XQGHU JIMEKDL  FX ZDVH HIXWG RQWH W ELUA
DQQYHWDUY R * IIMEKDLYDEKHND
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. R+ LJKQKW

o (YHONVXFK DV) RXQEDWRQ' D +D68S\ 6 WHHW* DQEKIQDI DUDQGODGRAD 1 DARQDO
&RQHHFHY DQG/ DQIA_FRP SHWARQVZ HHVXF FYWIX@ F RHHG

o [/ lYHFRYHIDIHZ DvDUDQIHGIQ KRXVHIRUP DNRUF RIHHQF Mb

e 2 YHDO®WH VRADOP HAD FDOP SDLJQ GXUQ] WLV SHURG UHVXOMG LQ SRUMIYH RXW R HV
DRLRW P XGASGI SOMRWP V 7KH VWDWMI IF HIRW RQ7Z WMU ) DF HRRN ,QAMRIWDP  DQG
<RX7XEH GG W |IQAUHDVHG IRBZ HY HQIDJHP HOQW DQG YIHZV 7KHWH DF KHYHP HQWV

KLI K@ KVWKH H [ HPAYHQHW R WH FRQOMQADQG WH ELDQG Y DELON VR UAVRCDM Z WK W
VEL) FVDXGEHQFH

$ QRXDOYRRN 6 DBV 5 HSRUV

)WRP - XO WR - XCH DQ [P SIHWWMYH VRARCR ERR\VZHHWRG FROMEXWQJ
VR DUHP DUNCEG! LHYHQXH R

( &RP SUHKHOWLYH ( YHQARRYHUIDUH

2YHJ WH SDW\HDU PRH WDQ HYHONV ZHH \VXF FWIX® F RHHG WWRXIK
SKRRIJWDSK\ DQG YIGHRIWDSK  HQWXUQ) WRUIRXIK GRAXP HOMMRQ DQG SURP RARQ R NH
DPAYIVIEV ( YHOWN WWFK DV ) RXQEDARQ ' D +DSS\ 6WHHW * DQGKICD) DU DQG 9DGRGDD
1 DARQDARRQ HHFHV DQG/ DQIG_FRP SHARQYZ HH VXFF MM X@ FRYHIHGD

) &RQWMQAD HED 2 XWHDFK DQG &RY MDIH

$ VREOR  SUHW QRMV Z HH IHBDVHG RYHUWKH SDVAK HDU | DRVMQ) H WIQUYH P HED
FRYHIDJH R WH XQYHIMW V DPAYIMEY 7KLY SURDPAYH F R P XQEDWRQ UHVXEMG 1Q
QZV DUEBN SXEQAKHG 1Q YDURXY QHZVSDSHY HOPWY WH XQYHMW YV G TP IF
SUHVHQFH DQG P SDPWXCFRQMEXVRQY

$ FKIHYHP HQW

. 8 QLYHWMW HYHQN UHFHYHG FROWMMOQABFDIDQG CDARQDCP HADF RHIDIH

« 7KH. UVBUMK HYHQARQ3UP HO LQWWMUL DUHQEDO0 RAYVELIMGD. VY. VXEWEQADCP HAD
DIMAARQ

. $ UMDUK EDHG SDIHOAMY DUAE®! FR FROFHSWOQ HG ZIW( ' I D %<KDWN\DU ZDV

| HDWUHG LQ P XGAB®! UHI LRQDCDQG QOWRQDCHAMRQY DQGRQ, QAD79
. ([FOMYH P HAD FRYHIDJH IRUD WHVY B\ VAXGHQML VKD &KDXKDQ IHDMUHG Q' I D

YKDWINDU
« 8QYHUMW VXFFHWMX@® WHAHYHG D MJQIIFDQWVZ RN REHU ITURP 60P DIWD 6KINKD
DP RXQAMJ WR FRH IRUWH GAVWWMEXWRQ R 8 QYHMW SXETFDARQV OF BW D@

JRYHULP HOWHKRRY 1Q * XNIUWDW$ V SDUMRI WKLY SURMFWWH 8 QYHIMW  HQUXUHG WH

DYDIDEION R TXDON HEXFDARCDOUHVRXUF I DQG F RWEXWG VR VWHQIWHIQ) \WKH
DFDGHP LF HFRA WP Rl J RYHLQP HQWWFKRREY DF BWVKH WIDM
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H FHEIQFH WH ,4 $& IXQPURQY VR DAWXUH LOMIMARCDODF F ROEELON Z MK SLREIW VR DED
WH WENFKRTHY 1XQAQ) DIHAHY 1Q SDWEX@U DQG VRAHW DV D ZKR®I 7KH
HMEEQKP HOV R WH ,4$& LIV WH [IUW WS VRZDWGY IOMIMIRDDDARY DQG
LOMLDT DARQ R TXDOW HQKDQFHP HQMQMDAYHY W VXFFHW GHSHQGV RQ IW VHOWH R
EHRQILQJ GHW DQG SDUFISDARY 1Q DOWH DF IMMHV R WKH LOMMRQ ,Q WKLY UHIDUG
&KITHQV 5HHDUK 8 QYHMW * DQGKIQDIDU KDV HWEEQKHG DQ ,QWMULDO 4 XDDW

$WXIDQFH &HD 4$& VR LOMMMRDDMH WH SIRFHW R TXDDV HKDCGF IR HQWDQG
XVWHCDQRH LQDONA. DUHDVR! W GHIYHY

) XQFVIRQV

. ' HYHE®SP HQADQG DSSTFDVMRQR TXDOW EHGF 1R DNV

. 6HMQJ SDUP HWAY IRU YDURXV DF BHP IF DQG DGP IQVADWYH DF IMMHV R WH
LOMIMARQ

. ) DAODAQ WH FUDARQ R D GDUHUFHQME HQYILRQP HOWF RGXF YH VR TXDDW
HEXFDARQ DQG | DFXOV GHYHBRSP HOMWIR DERSVIKH UHTXLLHG NQRZ BIGI H DQG WF KRB\
| RUWH SDUAFLSDVRY WDFKIQ) DQG GDUIQ) SIRFHW

.« &RBPWRQ DQG DQDOMY R IHHGEDF NIURP  DOWKH WENHKRGHY RQ TXDONV IHDWG
LOAMMARCDCBLRFHWHY

.« ' DAMP IODARQR! QI RUP DARQRQ YDURXV TXDON SDUDP HWALY VIR DOMH WENHKRGHY/

. 2UDVDARQ R IOAD DQG LOMU LOMMARGDOZ RINVKRSY DQG VHP LD RQ TXDDW
UHDWG \WHP HV DQG SURP RARQR! TXDDW F LF I8/

.« ' RFEXP HQMMRQR YDURXV SLRIWDP P HY DRRYIVHY GDGQ) VR TXDON [P SLRYHP HQW

. $PWY DVDQREDMDIHGA R WWH IQAIMARQ | RUFRRUECDAQ) TXDON UHIWG DF IMWHY
LOFOXAQ) VWH DERSWRQ DQG GMAHP ICDARQR! EHVABLDRWERY

. ' HYHBSP HOADQG P DIQMQDQFH R DQ LOAMIMWRQDOGDVEEDVH WURXJK 0 ,6 VR P DIQAIQ
DQG HKDQRH LOMMMRQDOT XDDNV

. 3HURAFDOFRQGXAR $ FDGHP LF DQG $ GP [QMADWYH $ XGAW DBRQJ Z WK WHUIRGRZ XS
DRYMEV

. 3UHSDUDARQ DQG VXEP MMRQ R WH $ QQXDO4 XDMW $ WXWDQRH 5 HSRIW$4 $5 DV SHU
WKH J XIGHOOHV DQG SDUDP HMWR! 1$$&



( GXFDRQ( [ SR DW DQGKLGKDP

7KH ( GXFDARQ ([ SR RUDQIHGILRP WO DURK\VR UG O DUF KB\ . XW¥ KO MD
0 DID) LQH DA DQEKIGKDP . XWK Z D \D UHP DUNDE®! HYHQMMDAELRXI KVWRI HAKHURYHU
KLI KHU HGXFDARQDOLOMIMXWRQY XQGHURGH LRR 7KH H SR VHUYHG DV D G QDP LIF SOWRWP
IRUMMGHQNV SDUHQW DQG DFDGHP IFIDQV VR H SRH YDURXY HEGXFDARQDORSSRUMQHY
EHCH IMQJ P RIHWDQ DMQGHHV

7KH 8 QYHWMW DPWYHO® SDUAFISDMG IQ WH H SR VHMQI XS DQ LQ RWP DAYH DQG
HYDILQ) WEWDWKLI KO KWG W LOQRYDWYH HGXF BARQDOIQMDWYHY $P RQJ WH NH,
DMDPARQY Z HH 70SRYDQ 6KIVKX 3DUDP DUKDQ DQG 7R ,QORYDARQ Z KIFK FOSWYDWG
WWH DMWQARQ R YMVRLY 7 KHVH LQMDWYHY DIP HG DM RWMUQ) KROME GDUQQ) DQG FKIG
GHYHBRSP HOMHAHYHG HOMOXMDWE UHVSROVHV I URP \AXGHQW SDUHQW DQG HGXF DR/
7KH LQDXIXWDOVHWMRQ R WH H SR ZDV JWDFHG B\ HWAWMHP HG G QUMIURY LQF REQ) 9IF H
&KDQFHIRUR! . XVFK 8 QYHUMW 3R 0 RKDQEKDL3DWO&IW ([ 63 R . XV K6KUW.60JDU
%DIP DU DQG ' IMMPW( GXFDARQ 2 1IFHU ' (2 6KUWL6DQW EKDL 3DUP DU 7KHU SUAVHQF H
DEGHG VI QUIFDGRH VR WH HYHOW LHOF W@ WHU FRP P VP HOAMVR SLRP RAQ)  TXDDW
HGXFDARQ 1Q WH HIIRQ $ MJQUIF QWKLIKQIKWZ DV WH YIMWR * DQGKIGKDP 0/ $
0 DOAEHQ 0 DKHVKZ DUL VIR WKH &KIGIHQY 5 FVHDUFK 8 QLYHIAW \WIED 6 KH HQJ DI HG Z IV WWH
UHSUHVHQIMYHY DQG J DICHG YDOTE®! IQUI KW LOR WH XQLYHMWR H IRV 1Q SURP RAQY
TXDDV HEXFDMRQ DQG LQQRYDARQ 7KH VXF IFVM XCH HRXVRQ R WWH HYHQAZ DV HQUXUHG E\
WHFRREDRU 3R - LIGHVK 3DWODRQI Z WK WH GHAE BMGF RWEXURQVR! ' U 5 XSDP
8SDK\D 0 U 5D¥MMK 9DQVEDALD ' U 9XQEDQ - D \VZDO DQG 0 U - D\ GHY ' KDQGKL D
7KHUH | ROV KHSHG P DNHWHH SR DQHQUE KQJ H SHUHQFH | RUDGDMAQGHHY

© MK RYHU EHQH IFIDUHY WWH H SR SLRYIGHG D XQTXH RSSRUXQW |RU
IOMDAMRQ DQG FRIERDARY DPRQY  HOXF BRQDO IQMIMARYY WXGHQV DG
WENFKRTHY ,\WVHYHG DV D EUGIH FRQQHF W@ DVSWUQ) GDUHY ZIWK LOQRYDWYH
HEXFDARCQDCSLRI LDP V BDYIQ) DOWAQ [P SDPWRQWH DF IBHP LIF @QGWFDSHR! WH UHIIRQ



3 URP RURQ SLRFHW XQGHU&DUHHUS GYDQFHP HQWEFKHP H &$ 6
7KLY UHSRUVKLI K@ KW WH SIRDPAYH LQWDWYH VENHQ B\ WH ,QM.QDO4 XD

$WXIDQFH&HD 4 $& DARKITUHQV'S HVHDUF K8 QLYHIAW VR HQKDQRH | DFXAV GHYHERSP HQW
WURXIK WKH &DIHHU $ GYDQFHP HOABFKHP H &$6  GXUQJ WWH DF OHP IE \ HDU
7KH GHAFDWG HIRW R WH ,4 $& KDYH VI QUIEDQ® F RWEXWG VR WWH SUR HWIRQDO
JURZW R IDFXOV P HP EHY $V HYIGHQFH RN WH HTHPAYHQHW R WY IQUWDWYH D VRVZOR
IDFXOV P HP EHWY UHFHLYHG Z HOGHVHUYHG SURP RARQY GHP ROUADWR) WH XQLYHIMW V
FRP P WP HONV VR RIHUQ) YDODE®! DGYDQF IR HQV RSSRUMQUHY DQG IRMMUQ)  DQ
HQYILRQP HOWR FRQAQXRXV  SUR HVWIRQDO GHYHBSP HQW 7KH SURFHW R WH &DUHHU
$ GYDQRHP HQW6 FKHP H KDV EHHQ FDUIHG RXAWRUVKH | RGRZ LQJ | DFXOV P HP EHLY DV SHUWH

8* & HI XOMRQY

6ULR 1DP HR ) DFXQV / HYHOR 3RP RURQ

3R - JQMWK3DWMO THYHO $ R
3R $WKYIQ1 MDD THYHO $ R
3R 3WDWKDOABDWO THHO $ R
3R 1P MKODWR D THYHO $ R
U0 LCDED- DGHD THYHO \R
U’ KDWP DQKX9DG D THYHO WR
"US5RQDN3DWP DU THHO R

" U$ QBQD &KDXKDQ THYHO W
U1 DIHQAD9DVDYD THHO W
" U 6 KDLOMK %4DKP EKDW THYHO W
" U6KISDIDD THHO R
"U-D 2]D THYHO W
"U%KOUDYL' I W THHO R
"U6DQW. 3DMO THHO W
U1 HVD&KDXGKDL THHO R
" U5HHDED5 DRO THHO W
"U. WWKCD7KDNNDU THHO W




2QH' D\ 2 UHQWMRQ3WRIWDP RQ2 QIOH&RXUM ' HY RSP HQW

7KH 2QH' D 2 UHQMMRQ 3WIRIUP RQ 2 QIH &RXUH ' HYHBSP HQW ZDV
VXFFHWM X@ FRQGXPMG RQ- X® |URP $0 W 30 7KH,QMUODOH XDOW/
$WXWDQFH &HD ,4 $& DG WH &HOAH R 5 HVHDURK DAVEKIGIHQV 5 HVHDUF K8 QLYHAW
RUDQVHG WH SLIRIWDP  7KH HYHQM HDWUHG DQ H SHIMHWIRQ ®iGE\ 3R 0 1 - LYDQL
3R +HDG' HSDUR HOAR ( BPWRQE V6 DXUDKWDS QYHIMW 5 DWRW
7KH SUP DY JRDOR WWH RUHQMRQ SLRIUDP  Z DV VR SURYIGH SDUWAFLSDOW Z WK
IOAIKW DQG SUDPUFDONQRZ BIGIH RQ GHYHBSIQ) HIHF WH RQIQH F RUMHV © WK WH
IOFUHDMQJ GHP DQG |RUH GDLQQ) WH SLRIWDP  DIP HG VR HTXLS HGXFDVRY UHVHDUFKHLY/
DQG SUR HWMRQDY Z WK WH QHRFHWDY W@ VR GAMIQ GHYHBS DQG GHIYHUKLIK TXDOW
RQUH HEXFDWRQDOFRQMQW
7KHRUHQMARQ SLRILDP Z DV MAKPWUHG VR FRYHUERW, WWHRUHWEDCDQG SUDF 1500
DVSHRW Rl RQICH FRXUH GHYHBSP HQWV3WR 0 1 - LYDQL DQH SHINQWKH | HG GHIYHHG
DFRP SUHKHMYH VHVWMIRQWDWQFOGHG
QARGXKARY VR 2 QICH / HDWIQI 3OWRPYV $Q RYHYIHZ R SRSXOU \VRRY DQG
SOWRP VIRUFHDAQ) DQG KRR RQICH FRXUWAHV
&RXUH' HVLIQDQG 6WKPWUH Y4-WMASLDPWEHY | RUMAKE WIQI RQICH F RUAHV IOF REQ)
VHMOQ) GDLQQ) REMPWYHY FUHDAQ) HQYIDILQ) F RWAQADQG HQUXUQ) DFF NMVELON
7THKQR®I\ ,QMIUDMRQ * XIGDQFH RQ XMQJ P X®P HAD HBP HQW VXF KDV YIGHRV
TXU ] HV DQGLOMUIDPWYH VRRY VR HOKDQF FIKH GDUQQ) H SHUHQFH
$ WHWP HQVDQG ) HHEEDAN 6WDWAUJIHV 1RU GAMJIQQ) DAWHWP HOV DQG SLRYIGQ)
FROMXPAYH [ HHGEDAN VR GDLOHWY LQ D YIWMDCHYILRGP HQW
7KHVHWMRQZ DVIQMDPWYH Z MK SDUARLSDQA HQF DI HG VR DN TXHWMRQY DQG
VKDUH WHUH SHUHQRHV 3R - LYDQLDOR SURYIGHG UHDOZ RUG H DP S®NV DQG F DH WHAHV
VR LOOADM VKH DSSTEDMRQR WH FRGF 1SW GVF XAHG
% WHHGR WHRUHQMARQSWRIUDP  SDUAFLSDQV JDIGHG
$ FODUXQEHUAMQEQ) R WH SUGAS®NV R RQIGH FRXUWH GHYHBRSP HOW
3 WDPAWEDON@Y VR GAMI QDQG P SBP HOANRQIOH F RUHVH | HPAYHD
$Z DIHOHWR WWH OWWRRY DQG WIFKQREJ LHVIQH GDLOQ)
&RQ LGHFH VR WDQUMRQ WDAMRGDOMDF KQJ P HMRGV LOR GLI VA RWP DV




&(175( 2) (' 8&$7,21

7KH &HOAH R ( GXFDWRQ KDV EHHQ HEEQKHG YIGH WH &KITUHQV 5 HHDURK 8 QLYHIMW
$PW&E58 $FW BHAMRQ  IL 7KHREMPWHVR WH FHQAH DUHDVIRGZ V DI QQ]
VR WH REMPAYHY QLG GRZ QLQ 6 HPARQ R WH &KLBUHQV 5 HHDUF K8 QLYHWW $ FW

7KH &HOAH R ( GXFDARQ ZRUINV IRUWH GHYHBSP HQVR ERW WH TXDOW DQG
TXDQAN R 3* DQG3K  SURIWDP V XKQ LQ WH XQLYHWMW DQG WH AXGHON WXG Q) 1QWKH
SWRIWP V 7KH &HQAH LV \AYIQ) VR DFF DM WH [P SGP HQBARQ DQG RSHIDWRQDT DARQ
R WH 1 DARQDO( GXFDARQ 3RIF 1Q XQYHMMHY WRXIK D FKIG FHQME IRFXV 1Q WH
DFDGP IE 1 IHG 3UHVHO® 1O WH [IHG R DFDGHP IE VWH XQYHIW RITHWY IX@WP H DQG
SDUMAP H 3K’ SWRIUP V 1Q YDURXV FKI@ FHQME VXEMPW DQG IX@WP H \WYGHOW FDQ
DYDIO HTBRZ \KISV SLRYIGHG B\ WH XQYHIMW DQG RIMHUIXQAQ) DIHGF BV B\ TXD@\ 1QJ 1Q
WKH UHTXUUHG VHBIPARQ SIRFHW 3URVHO WH' HSDUR HOAR 3*  3* ' IS®P D3WRILDP
RIHWVVZR3* SIRJIUPV O0DWMUR 6RADO RNDQG 0 6F 1Q)RRG DQG 1 XWIMRQ
$CAMRDD XQGHUWKH ' HSDUR HOAR! 5HVHDUFK 3WIRIUDP  UMVHDURK VRKROW R YDURXV
VXEMIPW DUH HQI DI HG LQ UHVHDURK Z RINLQF K@ F IME \AWAHY

) XQPURQY

. 7R XQGHWENH RUDQIH DQG FRQGXFW XQGHU WH &HOAH R ( GXFDARQ  HGXFDWRQDO
SWRIWP V IRUWH XQYHMW WYGHOW HQIDIHG 1Q UIMMHDURK IRU3K'  DQG GRARWDO
SURI WPV UHDWIG VR FKL@S HOXFDMRQ

« 7R SWRYICH IRU IQOMXPWRQ H WIQMRQ WDF KQJ DQG WDIQQ) 1Q VXK EWDGF KV RU
GDLOQI DQGFRXUMHVR WXG DVWHXQLYHMW P D GAWLP LICH

« 7R VXSHYMH FROARO DQG UHIX® M/ WH FRQGXFWDQG QVASIH DQG SHURAFDO
DWHWP HQAR WH SHURWP DQFH R WH WYGHOWN

« 7R HQGHDYRXUWR HQUFK KH SURVHQAA VMP Rl HGXFDARQ VR P DNH IMP RUH UHVSRQULYH
VRWHIGHDYR |, QADQ QDARCDDAP DG LOM DARQDDAP

. 7TRGHYHBS DQHZ i WP R HGXFDWRQ DV VXSSGP HQBUY RUDOMUCDWYH VR WH H MAQ)
VI WP Rl HGXFDARQ

. 7RI GHP DQGDQGUHFHYH I HHV DQG RIMHUF IO HY

. 7RVXSHUYVH FRQAMRODQG LHI XOWA DGP MRQR! \WYGHQON

. 7RHWEEQK RUDQIH P DIQMIQ P DQDIH VXSHUYMH DQG FROAROWH IXQPURQAQ) R
WH FHOMU DQG GHSDUR HOV JHGHD®  DQG LQ SDUAEX@U @ERDRUEY F R SXMU
FHQAH DQGHTXLSP HOW

m587$57+ n352*5%$0

2Q RQ WH RFFDMRQ R WH ELUMGED. R WH VXF FWWIXO3UP H 0 LOMMUGKUL
1 DIHQBD 0 RA. DSWRIUP FD@IG BDQNDS 6H 61GEKL. L$XU. UMUK nZ DV RUDQVHG
DARKLEHQY5 HVHDUFK 8 QLYHWMW 7KHSWRIWDP  RU DQVHG XQGHUWKH FKDLLP DQWKIS RN WWH
XQYHMWHY YIEH FKDQRHTRU 6 KUL6DQND. * XSVD Z DV DMAQGHG B\ WKH + RQRXUDE®! & DELGHW
( GXFDARQO [QVMUR! * XNAUDAGVIDM 6 KU+ UMKINAVK 3DWIODV WH FKIH - J XHVWS SDUAILRP

WLV * XNWDA% 3 &R 6SRNHVSHWRQ - DILDWICK 3DUP DU DQG $ @, QAD &KHW ) HGHIDARQ
$GYVRY &RP P IWMH 0 HP EHU6 KULYKDYHVK 3 DWACZ HH SURVHQA7KH. DOR SOQWMG D WHH
LQWH XQYHMW SUHP IVHV XQGHUWKH QDP HRI ( N3DG 0 DD RQWH RFFDMRQR! WH ELUMGD:

R 3UP HO IQWMUE KU1 DUIHQED0 RA



5 WMKINHVK 3DMOWH 0 .QWMUR! ( GXFDMRQ JDYH WH H DP S®I Rl IRWP HU3 UHVGHOAS 3 -

$EGXO. DDOP DQG VDG WDAWZ KHQ D F K@ Z RNV Z I WH \VSILMR JLYIQ) VRP HMIQ) E\

ZHDYIQ) VRFIDOYDOHV IQR KIV' 1$ WH GUHDP R P DNQJ ,QAD D Z R GDGHU FDQ EH
UDQ HG ( P SKDMMQJ XQGHUMBQAQ) DQG FRQGXPAQ) LWVHDURK. RQ FKI@ SV FKRRI\ 1O
VRGED. V SHVSHPWYH WH HEXFDARQ P L.QVMUVDIG WWDWZ KHQ ZH ZHH\ RXQ) ZH XVHG \R
SO JDPHV IQFOEQ) WIENV DQG EUE N VRGD. D VER \ HDUR® F K@ LV SO 1Q) RQ KLV
P RELGI SKRQH , DP D IDLP HUVVRQ VR, XVHG VR KDYH UF HDQG @SVLDWKRP H I LANV7RGD:

FKLEUHQ KDYH WEBUMG RUGHUQ) | DWMRRG @\H S} ] D DQG SDWID ALHAD 1UIRP RXWIGH : H
XVHG VR FRP H VADLJKWILRP  VAKRRODQG ®BDYH WH RIIIEH DQG JR VR SO 9%AWQRZ \WWH
SHWSHPAYH R WH FKIG KDV FKDQIHG Z KIE KQHHGV VR EH XQGHUMRRG ) IRP WWHWP H R

FRQFHSVRQ VR WH VP H WWH FKLE J RV VR WH F KEUHQV WP S® UMVHDUF KVKRX@ EH GRCH
VR XQGHUMIQG WH SV FKRRI\ R WH F K@ DQG WH UHVXOV VKRX@ EH F RYH HG VR \KH
SDUHQNV WDRKHWY DQG VRAHW  7KH ( GXFDARQ 0 LQMMUDOR P DGH D VSHF DOUHP DN VKDW
Z HWKRX@ QR LYH XS WDFKLQ) * XNIDWAR F KEBUHQ 7 KH HGXFDARQ P LMMUMDLG WDWKH
O XDIH 1Q ZKIFK \ RX FDQ WIQN H SUHW DQG XQEHUAMEQG FDQ EXIAES \ RXU SHWRQDIW

$BQ Z WK WY WH ( GXFDARQ 0 LQMMUDSSUHFLDMG WH H IRUV R WH VXENMPWR FRQQHFW
FKIGHQ ZIW WIKQRRI\ DQG LOMQHW WDAR  * XNIUDW % 3 &R 6SRAHVSHIRQ 6K
- DILDMIQK 3 DUP DUVSRNH DERXMKH EHVIAF K@ GHYHERSP HOM RUWH EHVAVCDARQ EXLAHQ)

DQG WH LQYDOTE®! FROMEXVMRQ R WDFKHY 1Q IW 7KH YIFH FKDQF IBRU H SOIQHG WH
IXQPURQV R WH &KITUHQV 5 HVHDUFK 8 QLYHUWMW DQG H SUMWHG KLY J UDWXGH VR WH WDP

R . UKV | RUMKH VXFPHVMIXCFRRUBCDARQ R WH HOALH SLRIWDP  7KH ( GXFDWRQO LQMMU
6KUL5 IVKINHVK 3 DMODQG RIKHUGLI QUEUHY LIQDXIXUDMG P RHWDQ — DQQXDAXQPMRQV R

WKH XQLYHIMW



< p Hh eap R < TR "'Q #f9
$ RQGH @ CQDWRQDOM P SRUXP RQ ,QADQ &KITHQV / MIDMH +MRY DG / DQIXDIH
Z DV NRQM RUDQ] HGE\ &HQADOSDKIWD$NDGHP L' HBL &KLGBUHQV 5 HHDUF K8 QYHIW
* DQEKICDI DU * XNAUDAMG DKIWD $NDGHP L * DQGKIQDI DU DQG 0 HIKDQL %KDYDQ 5 DINRWRQ
,QVSILDARQDOVSHHRKHY B\ H SHIWSHDNHY RQ * XNIUDAL 0 DUDML . RQNDQL
61QEKL DQG 6 DONIMFKLEHQV QM DXH
7KH LQDXIXUDOVHWIRQ Z DV DMIQGHG B\ WH XQYHWMW V 9 IF H&KDQFHRU 6KUL 6 DQVD,
* XSV DQG 6 DKIWD $ NDGHP L * DQEKLQD DU 3 UMVIGHQAXAKD:, HVKEKDL - KD 0 DKDP DAD 6KUL
' U - D HQAUDUCK - DAXDY FUDRURIME R * XNIUDAZF KEUHQV QMUIDMH' U 6 KUDGGKDEHQ
7UYHGEL 0 XP EDLEDVHG RIIEHULQ FKDUH R ' HBLBDKIWD $NDGHP L' U 2P 1 DIDM DQG
QALHARUR WH XQYHIMW VHEXFDARQF IPAH 3R 3 IDKDQABDIMO
,Q WH LODXIXWDOVHWRQ W &HQMU * XNAUDW &KITHQV / MDWIH DQG D ERRN RQ
FKICUHQV QMDMUH B\ 0 DIDWL Z UMW ( NODW $ZKDGM ZHH DOR HBDWG B\ WH
QJ QUBUHV SUHVHOARQ WH W H
OMHMQ) VSHHKHY ZHH GHIYHHG B\ 6KUL <DVKZ DQNVO HOD RQ * XNIDAL F REBLHQV
QMDWH DG 6 KUNDQA3DAORQ 0 DUDKL DQG . RQNDQL FKIGBUHQV @MIDWIH 7KH HOALH
P HHQ) ZDVP RGHDMG B\ ' U 6DQW 3DMO7KH VHF RIG DQG F RFOGQ] VAWMRQ R WH
QDARQDOA P SRUXP RQWHWRSIFR |, QADQ&KITIHQV/ IMADWIH + MRY DQG/ DI XDIH
,Q Z KIEK + XQEDUDVRADE DQL VSR\H RQ 61QEKL F KEGIHQV QMIDMUH + DWKDGHY 0 DGKDY RQ
6 DONUWFKIGLHQV QMDMH DG WH FRQFOAQ) VSHHF KR WH HOAH WP IQDU Z DV
LOMIHVAQI® GHIYHHGE\ ( NODW $Z KDG



&(17(52) 5(6($5&+
&HMHR! 5 HVHDUFK 1V HWEEQKHG VR XQGHWENH UAVHDURK | RUVKH KRDWE GHYHERSP HOAR! D
FKLG VR WDOWHYHY  FKIES FDQ EH XQGHIARRG 1Q WHU RWI IGDOVSILMDQG EH VXSSRUMG \R
EHFRP H VR EHVAIQ KLY RUKHUI X@BRWIQADO, WQFRISRUIDWA WH ' HSDUR HOAR 7HWQ) DQG

( YDODURQ 7R ,QQRYDAWRQ DQG 6\WWGHQONBVBUXS 7KH F IPAH KDV VR F HDWM D SRROR
H SHUWILRP YDURXVSDUNV R WH FRXQA | RUKRDME &KL GHYHBSP HOW

&HOAH R 5 HVHDURK IV HABEQUKHG DV D FHOAH WDWDERZ V IWVHDUK. H SRUMRQ 1Q WKH
DUV R WAMQ)  HYDODWRQ 7R UHVHDUF KDQG HEXFDVMRQ F IME HQAHSUHQHXUKLS IRU
WH RYHDQGHYHBRSP HOAR D K@ 7KH | DFXGV DQG WXGHQV DVKH &HOAWH F RGXPNKLIK
TXDDWV UHVHDUFK RQ LQQRYDAYH SUDPAE i |RU HYDOXDWRQ WH P SDFWR S@. JDP HV RQ
KL GHYHBRSP HQWDQG HQUEKLQ) FUHDAYIW DP RQJ F KEBIUHQWIURXJ K LQQRYDARQY

SHVWDUFK  3XEQFDMRQE\ ) DFXOMHV

%RRN 3 XEQFDVRQ
$XWRU ( GVRU| &KDSWAU: UMQI|  %RRN 7 IDQVIMRQ | 7 IDOVOMRQR! &KDSVWA

5 HVHDUFK 3 DSHUb

8*& &$5( : 26 682386 3 HHUS HYLHZ HGD
5 HVHDUFK 3 LRMIFW

2 QIRQI 3 LRWFW &RP SOMAG 3 LRWFW 1 DVWRQDO 6 VIVM

1 DWRQDO
3DWIQN

1R R 3DWION LDQMG 1R R 3 DWIQNB XEDVKHG
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7KH &HOAH R ([ WIMRQ LV HMEEQKHG B\ WH &8 $FW 6HPRQ W 7KHUHDO
HGXFDAWRQ R D FKIG WUV [LRP WH P RWHUV ZRP E &RXSBN Z KR Z MK VR KDYH FKIELHQ
VKRX@ SOQ EH RIH FRGFHSVRQ $ FFRUEQ) VR ,QEDQ VF LBVWMUHY RQH FDQ J HAD EWI KW KB
B\ IRZIQ) EDDQFHG $KDU 91KDU DQG 6DGDF KU 7KH &HOMUR ([ WIQURQ LV SIRVIAQ]
HAHOADO VMMEHY R HOXFDARQ DQG  JXIGDQF H EDHG RQ ,QEADQ VFUSWHY DQG
FROMP SRIDUY  UHVHDUFK &KI@FDIH HEXFDARQ J XIGDQF HVHUYIE A VR H SHAVEQWP RIKHLY/
IDP IQHV DQG WDFKHWY |RUWH KRDME GHYHBRSP HOAR WH FKI@ / HDUQIQ) P DIMUDY DQG
JXIEDQFH DH SURYIGHG WILRXI K WIBIVMRQ ,&7 DQG VRF DOP HAD VR WH | DP LaOHV WDF KLY
DQG IQMMARQY UHIDLEQ) DODVSHAW R F K@ GHYHBSP HOMWRP  SUH ELUAM VR HIKWHQ
\ HDW/

7KH &HOMUR ([ WIQURQ LV DOR ZRINQJ VR SLRYIGH VHUYIEHV IRUWH H FHBIGF HRI HDUD
FKIOKRRG HOXFDARQ LOMIMMRYY 7KH F MU SLRVIGHY JXIGDQF HDQG HGXFDWY HYHU
LOGYIGXDODQG RU DQJ DARQLGFXEQ] J RYHUP HQADQG SUYDWM VHAVRUUHI DUEQ) FKIGFDUH

17(51$7,21%/ 6(0,1$521 q1' ,$1 (' 8&$7,21 &67(0 $ H$&7,&%/ )250r
1B(Bh3B ( B 9=B4 >9¢. r
$Q IQMODMRQDOHGXFDARQ VHP LQDU RQ q QADQ ( GXFDMRQ 6\ WP $ 3WDPWFDO) RUP T
1B(B a3B. ( B- 9=B4 >9¢. ZDV KHG RQ - DOXDU DAVBKUW 6 DKD\ RJ
6DUDVZDA 916G DD\ D * DQAKIGKDP  ,\WZDV MIQ® RUDQIHG B\ &KITUHQY 5HHDF K
8 QYHUMW * DQEKICDIDU 916 D 9%4DUDA 6KREK 9IEKD) * XNAWDW3WGHWK DQG . DOF K K
SQAYHMW $ VRECR  UVHDUK \F IRDWY WDF KLY DQGVWMGHOW ILRP %( G DQGO (G
FROU HV SDUAFLSDWG
7KH VP ICDU THDWWHG JXIGDQFH ILRP HP LQHQW SHYRCDMAHY IQFOGEQ) ' U 1 MQEKDL
3HWDQL 6KWLILQRGEKDLAKDYA 03 0/$ 6P WO DDMEHQ 0 DKHVKZ DL 3R 5 DQUIMCQK
30ZDU" U$WO DQDL D 6KW' I DQWXEKDL' DYH DQG 6KULO DKHWKEKDL2 MD Y%6BAQIV
ZHHDORJLYHQE\ 6DQABKULS NVKDLSU DvZ DP LDQG 6KULO XNBYDEEKDGDWIG Z DP L
$ VREOR UHVHDUFK SDSHWY Z HH SURVHOMGK ERIK RQECH DQG R IHk F RHUQY VRSIE V
VXPK DV ,QEDQ NQRZ BIGI H WDAMRQY 3DQF KNRVK GHYHESP HOWKROME HEXFDARQ DG
$\VKVBQI D<RID Z M SDUAFLSDMRQI UIRP CDARCDIDQG LOMLCDARCDO/FKRDLY
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&HOMUR! 7WDIQIQJ KDVD YHY SLYREOLRG! LQWDQMRP 1QJ WH YIMRQ R WH XQYHIW QR
SWDAWEH &HOMU R 7WDIQQ) IV LOMOGHG VR SWRYIGH WDIQIQ) VR YDURXY WENHKRTHWY
WDFKHY VMGHQWV SUCHSDY SDIHQWV FRP P XQW Z RINHY SRIR\ P DNHWY HW 7KH DP ELW
R &KITGHQY 8 QYHMW LV WH GHYHBSP HQWVR FKIGIHQ ILRP WH SUHQDEOWRIH R
DGXOMRRG 7KH P DQ IRFXV R WH FHOMULY VR SURYIGH D XQTXH NQG R WDIQIQ) WDAFDQ
KHS WWH A VWP DAE WDQV RUP DARQR! HGXFDWRQ LQVH WM DADTIBYHY

) XQPURQY

.« 7RXQGHYENH RU DQ] H DQG FRQGXPWSLRILEP P HV I RUWDFKHY WDIQQ) Z KR KD@EH
HQIDIHG LQWH Z RINR WDRKLQ) DAMH | RXQEDWRQDOMAI H SUHSDUIDWRY \WRIH P LGB
W H DQG XSSHUMI HR VFKRROHGXFDWRQDV'SHUL ( 3

. 7TRXQGHYENHWIIQIQ) SURIUWDP VIRUS$ DQJ D DA-Z RINHY DQG SUHVFKRRCHGXFDRY/ | RU
WH [P SUIRYHP HOAR! WKH TXDDW R HGXFDWRQ

. 7R FROGXPWMWNOEDHG WDIQQ) SIRIWDP V IRU F KEBUHQ 1Q WH IIHG R DUV FXGOMUH
VSRUV SHURQDDW GHYHRSP HQM RID HF | RUWH GHYHBSP HOAR! FKIELHQ

. 7R RUDQ}HWIQQ) SIRIWP V IRUWH GWHP IODARQ R NQRZ BIGIH DQG 11QAQIV R
UHVHDURK FRQGXPWMG E\ WH XQYHIW

. 7R FROGXAWWDIQQ) DQG RUHQMMRQ SLRIWDP V 1RU SDUHOV DQG WH FRP P XQW RQ
YDURXV\XEMPW R FKL@S UHDUQ) HEGXFDWRQ DQG GHYHBSP HOBAWXHVR! F KEUHQ

0$-25.1.7%$79(6

« 6KU1 DUIHQGADO0 RA., QVSILDARQDO HAMUH 6 HUHV
o 6KW* IMEKDLYDCKHNDS$ Z DBV 6 KURVKWK D0 XIK DQG 6 KUHWKW YDDWAD

. . DODPUMIP 6XP P HU&DP S IRUGKIGIHY
. OR &DWHV ([ SRVXIHIRU- R IXO HDUQQ) VR &KIELHY

*-8%t+$, %" +(.$F: $5°

2QWH RFFMMRQ R WH " YRXQADWRQ ' D R &KITGHQV
5 HVHDUFK 8 QLYHMW V¥ R SUWWILRXV IZ DGV 1Q WH QP H R
6KUW * IMEKDLY/DGKHNDKD SIRQHHUR 0 ROMWRUL DQG KRDME
HOUWD FKIGKRRG HGXFDWRQ 1Q ,QADkZHH SUAVHOMG 7KH
* IMEKDLYOGKHND $ZDWG IRU 6KUIHWK  YDDODWND  ZDV
FRQHUHG VR 6KUHH 6DUIDVZDW 6KIWKX 0DQAU j %KM 1Q
UHRIQUWRQ R IW H FHQFH 1Q SUHVF IRRO HOXFDARQ 7R
IXUMHU SLRP RM DQG IHFRIQ] H FROMEXVMRQV 1Q WH I IHG R
(DU &KITKRRG &DH DQG ( GXFMRQ  (&&( WH 8 QYHMW
DOR DQORXQFHG XSFRPIQ) $FDGPIF $ZDWV 7KHWH DH

DOIQHG ZIW WH YIMRQ R WWH 1 DARQDO ( GXFDARQ 3RIE \

ZKIFK HP SKDM] HV |RXQGDARCDOWRIH GDLQQ) S\
EDVHGSHADIRJ\  DQG KROME GHYHBRSP HQW



")281"' $7,21"' $<2) &58

7KH FHOEWDARQ VRRN SOFH RQ - XO DWV' ZDUD +D® 6ZDQIP 6DQNXO
* DQGKIQDI DU EHIIQQQ) DV 30 &KIH * XHVW ~ 5 IVKINHVK 3DMO0 LOMMUR ( GXFDWRQ
* XNIUDW 6 KUHH 3 UDIXEKDL3 DQUKHU D 6V 0 LOMMUR! ( GXFDARQ

. H +LIKQKWR WH&HHP RQ.

QUSIWDARQDO/ HAWWH 3R 31 *DWBU +HDG R 3K\ VEV DA* XNIDAVS QYHIMW
GHOYHUHG D BFWUH XQGHUWKH g1 DIHQALD 0 RAL, QVSILDWRQDD HAVMUH 6 HUEW

5 HVHDUFK ) RFXV 7 KH XQLYHWMW LOARGXFHG IW QHZ. 5 HVHDUF K3 RIE \ DQG DARFDMG
UHVHDURK SURVIFW VR VFKRDLY/

6 HYHIDOHGXFDARQDOSXEQFDMRQV Z HH @XQFKHG

* XNUDAHAMRQR! WH 1 DARQDGEXUIEXOP ) P HZ RINIRU) RXQEDMRQ 6\ H

( Q@K YHMRQR 3DUYDUL3DWVKD D

6 DUYDQI LYDM® INDV + RDME &KIGB' HYHBRSP HOW

7KHXQYHMWA/ G5 DYIr 7R 6FHQFHEHOAHSUIHWVHOMGD  1Q  WDGAMRQDQJDP HVNW
$ZDWY ORSV

7KH * IMEKDL %DGKH\D $Z DG Z DV FRQHUIHG RQ WH 6KUHVK %ODODMAD VR 6KUHH
6DW/Z DG KXVKLO DQAU %KXM

6SHADO LHFRIQURQY ZHH JIYHQ VR RAMBQAQ] WMGHON DG WHALHG F RGFO
P HP EHY/

028V ZHH WIQHG IQROIQ) WH 7R &HOAH &KIG &RXQHIQ) &HOAH DG WH
5 HVHDURK &HQAH

+$33<675((7

,Q D XQTXH SDUGHIKLS EHEHHQ &KICIHQY 5HVHDUF K8 QLYHWMW DQG * DQGKIGDI DU
0 XQFASDOSRESRIDARY WWH AW Z MZHWHG W LQDXI XUDOSKITHQV + 0SS\ 6 WHHAKHE
RQ $SUO IRP $0 VR $0 VIAHW KQJ ILRP WHEKK  &UFBIVRWKHESS

2 EMPAYHV ( QFRXUDIIQ) FKIGHQDIHG | VRWWS ZD. 1URP \F BHQVDQGHQIDIHIQ
SK\ VIFDOFUHDAYH DQG VRFLDCDPY VY

+ ROME GHYHIRSP HQW ) RAMUIQ) SK\ FDOI MHW VRADOIQMIDPARQ F HDWMW DQG
IDP L® ERQAQ)

7WEAMRQDO* DP HV  &KITUHQ [P P HYHG WHP VHYHV [Q FOWIE JOP HV @\H GRIDGDNXG
DQGEKD®R SDOWDQI G XEKLNKR SDDGF KD J1ED GDQGD DQGERDUGIDP HY

BFIHOFH &WDIW  $UN  &UDIWWDARQY | HDMUHG SDSHURDIW P RGHOF@. DUNV=XP ED
DQG SXSSHWKRZ V



([ KIEMRQV ' HP ROMIDMRQV

* IRZ 6SRIWDQG. UGD YKDUIDAFRQGXAWGR\ F IQU JDP HV

1 VDU &RP P XQW 6 FAIHQFH & HQAH VKRZ FDVHG VAHQFH H KIEIW

. DAP ,QQRYDWYH 6 FKRRCBUHVHQMG Z RRGKDQAEF DWW

&58 KRWG GPR ERRKV RIHIQ) 0 ROMARIL VRV ERDG JDPHY F KW FDUHU

FRYXQUWH@ QXWMRQ 1Q DONFDH DQG$\ XWYHAF IXIGDQF H
) UHH5 HUWHWKP HOW 0 RWHU' DY SUIRVIGHG TUHH P LIOIVR D WIQGHHV

7($&+(5635(3%5("' 1(665(*$5' ,1* 1(3

2Q WH &HOAH R 7WDIQQ) RUIDQ] HG WDF KW WDIQQ) | RUWH WDFKHY RI
* P 6HYDO DQAU7 X\W1 DLESXU

7KHE Q) SIRIWP IHDMUHGM] H SHIMBIG VHWRQY

3R 5DQUMK 37 DUj ,QADQ&RGF VR ,QFOMYH' HYHBRSP HQW

" UKD ' DV &SOWRRP &RP P XQFDWRQ ([ SHAWMIGY%HKDYIRXU&KDQIH

" U1lGMK3DQADj 1(3 7HDF KQJ + LI KHU, QMIBRMDO6 N@QY

"' U. IXQDBDQAKD] ( GXFDWRQ  7HDF KWIQWH W& HQMU

' U0 IQDED- DGHDj ( YDOXDWRQ3WRAHWHY 1 (3

' U0 DKHQGD 3DMR' HP ROMIDWR] + ROME &K@ HYHBRSP HQAWKURXIK ,QADQ 6 SRIVIQ
( GXAMRQ

, QMDPAYH P HMROWK IQFXAQ] LRBI SO\ V JIRXS H HFWHV DQG4  $ VHIP HOMK HQUXUHG
DPYH WIDFKHU SDUAAISDARQ $ WWQGHHV LH BPWG RQ WHU SHADI R IFDODSSURDF KV Z IWK
PDQ FRP P WQJ VR DGRSWQ) WHVH P RGHD LOMI UDMG SUDPAE Y
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7TKH G FOPSURQIWRP " $SUOR “oD
KRWMQI RYHU WYGHQV WRXIKWX@® JURXSHG E\
DH DG IOMHW VR PO IP W HQIDIHP HQWV DQG
SHIRDA HGGDIQ

$ UV &XAOXWIH 6SRUND
<RXQ) SDUAFISDQW SDIOMG FIDWGF D P RGHY P DGH
VRV DQG SO HG WDAWRQDO JDPHY <RID GDQFH
YR®\ EDO® DQG GDPD VWMRQY HXDGF I SK\ MFDO
| VPHW DQGH SIWMRQ

&KHW  3KRVWRIUDSK\
&KHW GHDU® WWUOHG IQR D 1UHQED EDMBIRI ZIW Z KI®
SKRRIWDSK\ FOMWHV VIXIKWWWYGHQNV WH EDVF VRI
WP 1Q) @KWQJ DQGWRY W) WURXIK IP DIHV ( DFK
JWRXS ZDVP HQRHG B\ VSHADDAQMXRRY/ 1Q P XME
DUV VSRW FXOMUH DQG @QIIXDIHV RIHIQI JXIGDQF H
VELERUHG VR DI H DQG W@BIYHY 7KLY F RDERUDAYH P RGHO
HQRIFHG &5 8 WH SHUHQWDOSM  EDVHG SHADI R\

. $/$0587$0 6800 (5&$03 21/,1(

7KHFDP SWDQIRUM[ D VILRP  $SUOR 0D DMDPAQ) RYHU F K@BHQ
IURP DFLRW* XNALUDAWYLD RQIGH SOARWP V

6HWRQV ZHH QWP HG RQ q9DQCH * XNIUDW &KDQQHO  &58 1/ RIILE DO<RX7XEH
FKDQQHODQG ) DFHERRN/ LYH 7KH XQYHIMW DOR RU DQ HG LOMIDPAYH VHIP HQW LOYIMEQY
FKLEUHQVR VIXEP IMFUHDAWYH Z RUNV DQG HQJ DI H LQ DRI XH

7KH SWRIWDP P H Z DV KRWMG XQGHUWH JXIGDQF HR 9IF H&KDQF IRUDQG 5HIMADUE. D
GHAFDMGWIP GGE\ ' U. XQDOBDQFKDO2 YHUWHMI GD VSDQ SDUAE SDQN HQIDJHGLQ
DUFK DUD. R FUHDAYH DQG HEXFDARCDCDPY Y

3HURWP L) 9LVXDGS UV 6l1QILQI P XME GLDP D DQGRY WY

7WAMRQDO 0 RGHWQ&WIW 3DOAQ) VR P DNQJI DQG GVAHQRH RGAVIHM
,QMALDPVIYH) XQ ¢ DM VR %MW FUHDWYH FKDEBIQ) WV

6 SHFLDO) LOD®! $ IEWDQABXSSHWKRZ DQGP HVP HIMQJ P DILE \KRZ
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7KH &HOAH R 7R 6FIHQFH DIP V VR IXQIOWH XQYHWMW V REMPAYHY B\ XMQJ VR V \R
HQKDQFH FKLGBIHQV VW@ @QIXDIH DQG NQRZ BIGIH ,WHQYIMRQY D Z RUB Z KHH F KOUHQ
SO EXI@ VRV DQG GDW VAHQMIE SUGASBY WWRXIK IXQ 7KH F IQAH SURP RMV
FKIGHQV VAIHQWILE SHY/SHPWYH FUMEDOWIONIQ) FUHDWYIW DQG WN.QY Z KI®H HP EUDFLQY
WH EHR |, QADQ FXOMUH WURXIK VIR V' &RIERIDWYH GDLQIQ) DQG MR [ XCOWHWP HOWRU
FKIGHQ DQG WDFKHY DUH HP SKDV] HG 7KH F I@AH HP ELDFHV D GDUQQ) FXGMWH B\
EUQILQ) UHVHDUFKHLYY WDFKHLY FKICUHQ DQGVR P DQXI DPUHLY/ VIR HKHUXQGHURGH LRR
2 EMPYHV
. 7RGHYHES P DJ ICDWRQ DQG FUHDWYIW LQ FKICHQWLRXIK S Z WK MR\ | XOBDLQIQ)
. 7RIQRP FKIGHQ SDIHQNV WDRKHY DQG P DQXI DRMUHLY DERXWIKH FROMKXPWYH X\H
R ,QADQWR VIQWH FROM WR WHJ UHDWIHW R, QEDQ FXEMWH
. 7RGHYHBRSDWR EDVHGSHAIRJ\ DQGODUIQ) P HMRGREI\
. 7RUMDUK WH P SDPMR VR  EDVHG GDUIQ) RQF KBIHQV SK\ MFDOF RQWYH VRADO
HP RMRCQDODQG P RIDAGHYHESP HOW
. 7RFRMERIDMZ VK QOWRQDODQG IOMDARCDADSH, ERGHVIQWHIIHGR VR UHVHDLF K
. 7R RUDQMH ZRINWKRSVY WP IQDW DQG SIRIUPV \R F HDM DZDIHHW DP RQY

WDFKHY SDUHQW DQG FRQUXP HYY DERXWKH HGXFDARQDCEHCH IWR! VR V

. 7R DGYRFDM WWH UHFRJ QWRQ DQG IQMIUDMRQ RN VR EDVHG GDUQIQ) DSSURDF K IQR
HEXFDWRQDCBRIFIHY DQG | DP HZ RV

. 7R GHYHBS DQG FXOAYDM LOMHMMQ 67(0  VFHF HWIFKQR®J\  HQIGHHUIQ) DQG
P DAHP DAEV VXEMFWE\ XMQJ VR VDV HOXFDARCDORRY

. 7RHVEEQKDVR CEWDY OERDRY DQGP XVHXP
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6U1R

6FKRROLDP H

IR R
6\GHQW

5 DQJ RQ3 UH6 FKRRO* DQAKICDDIU

* RYW6 FKRRO+ DRO' HKIDP

" UHDP + RXVH3 WH6 FKRRO* DQEKICDIDU

* RWMWFKRROYRUM

* RWMAFKRROYDMDQ

* RWMHKRRO ' KRDNXYD

* RWMHKRRO' KRONXYD

*\ DQP DQQU RSO

* RWWFKRROG6HF b

* RYWMWFKRRO6H-

5 RAVWRKRROD RW- DKHU Db, DSDGYDQM
' MW * DQEKIQDIDU

bDQC

5 RAVWIRKRRO HYNDUQD O XYDD
' MW+ DQEKICDI DU

I RAVWIRKRRO XMIbCDO XYDGD' IMAF DQGKICDU DU

,35 YKDW * DQEKIQDI DU

+ 1P DVEXU ONLRGD b* RY 6 FKRRO

+ 0SS\ 6 WHHVEKI@GUHQV 5 HVHDURK 8 QLYHIMW

+DSS\ 6 WHHWO DGREDWD

7RO

a Vv

7RO 6FKRRY




' (3$570(172) 35(1$7$/ &$5(
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) IWQGED: HN ' HF

) W,QAD : HN ZDV FHBEWDWG B\ WH GHSDUR HOAMR 3UHCDEO&DH ILRP @
'HAHPEHUWR "' HRHP EHU ) W,QAD : HHN LV D FHBEWDARQ R KHDOM Z HIDHW
DQGWH SRZ HUR| DPAYH @YIQJ  LQMDWAG XQGHUWKH ) IWQGED 0 RYHP HOAE\ WKH* RYHLQP HOW
R ,QAD DG 8* & 7KW IQWDWYH HP SKDUWHV WWH P SRWECF HR' SK\ VIE O V@HW DV \WH
IRXQEDARQ R D KHDOK\ @HW®GI DP IQJ R IQMOD F Y@H R HIX@U H HIAVH DG
P L.OA X@HW DP RQJ DODJH JURXSV 7KW\ HDUV) IWQED : HHN I REXVHY RQ KRDME | VZHW
EGQAQ) WDAMRCDOSWDPWEHY @\H\ RJD DQG P HAVIMRQ 0 Y/ 6Z HID0 DINDQG' U &KILDJ

6 RODQNZ HH WH FRRUGECDWRWY R WLY SR WDP
"D " XUQI ) WQAEAD: HAN DERXW Wil P HP EHY/RI &58 VRRN SDUNIQ WH

PRUOQI \RIDVMWMRQDN  DP ) RBZLQ) D\ RIDVHWMRQJLYHQE\ 0 I 6Z D0 DIN D
S®IGIHVR EHFRP HP RUH DPAYH LQWH SXWXIVR! | IMZHW Z DVVENHQ

' D\ $ \ RID VHWMRQ Z DV KHT DA LYHNDQDQG 6 DQMNDDU 7 DSRYDQ DV

DP E\ O 6ZHDODIN $ VREOR  \WXGHQWN SDUAFLSDMG 1Q WY VHWMRQ DQG DAWKH
HQG R WH \ RID VAWMMRQ WH VRN D SBIGIH VR DZ DV EH DF WH DQG F DHXOR \WHU
| MZHW

' D\ 7KHWWG @D R ) W,QAD : HN ZD \DOR FHBEUDWG DAB LYHNDQDQG
6 DQNDDU7 DSRYDQ Z WK D SRAWMU P DNIQJ VWMRQ 1IWQGED WHP HG GUIZ 1Q) FRP SHWARQ
OW 6ZHM 0DIN GG WH VHWRQ DW SP RQ W 'H WXGHQV
SDUAFLSDWG 1O WKLY VMMRQ DQG DR WH WXGHQWV Z KR SDUAFLSDMG LQ WH FRP SHANRQ
JRWENHWFK &RBXWDVDIUWWRP &58 7KHIZ DGVIWRP &58 Z HH JLYHQVR WH VRS WKUHH
LOVADRY



' D\ $W RYHLQP HWBFKRROQ6HARU  WHIRXUK GD. R ) IWQAD: HHN
Z DV FHBEWDWMG Z W D VMWMRQR! \ RJD DQG D SRAWMU P DNQJ FRP SHWARQ Z WK D)) IWQAD
WHPH 0 6ZHD 0DIN GHIYHHG WH \RID VMWMRQ DW SP IXGHOW
SDUAFLSDMG 1Q W1V FRP EIQHG VMWMRQ DQG DOWH WXGHQW Z KR DMAQGHG WH GUIZ 1Q)J
FRP SHAARQ JRAENHWK &REY DV D SIMHONILRP &58 7KHJIUWIWRP &58 ZHH JLYHQWR
VKH VRS WUHH LOVADRY [QWH GV 1Q) FRP SHANRQ

' D\ 71Q 7RWR! 916 DYDWAD FHBEWDWG WLV Z HHNV OWMGED. $ QHO DQG
SO\ IXO RIDVHWRQZ DV KHT | RUWH 916G, DYDAWRD WXGHOWE\ 0 1/ 6Z HVd0 DIN 2 YHU
916 DYDARD VWYGHQWN VRRN SDUNIQ WKLY\ RIDVHWRQ

2 QUOH:  HELQDURQ q0 HQVIDOF HDOK GXUQJ 3 UHIQDQR\ 1

$ QRQICH Z HELQDURQWH VRSIF R 0 HQAIO HDOK GXUQ) 3UHIQDQF \ ZDVRUDQ HGE\ WH
' HSDUR HOAR 3UHQDVEO&DH RQ 7KLV SIRIUP ZDV RUDQ] HG R IGF HDWH
D7 DUHQHW DERXWP HQEOKHD®M GXUQ) SUIHIQDQR WURXJIK Z HELQDY DQG VR SURYIGH
IXICDQFH RQ WH KHDOM\ P HQEBOGHYHBRSP HOAMR WH XQERWD EDE\ 3DQNDVB 6XYHD
3UIRHAWRUR 3\i FKR®J\  DW6DUEDU 3 DMOS QLYHWMW 9DAEDEK 916, DQDIDU DV VKH VXENFW
H SHUMRUWH Z HELQDU SURYIGHG WH EHVAI XIGDQF HVR SUHI QDOAZ RP HQ IRUP DIQRIQQ)

P HOEKHDOK $ VRECR P RHWDQ  SUHI QDQAZ RP HQ EHCH WG I LRP \WH Z HELQDU

7WIQQI SIRIWP  |RU$ WKDZ RINHURI 6D\ D@ 7 DXND

2Q DWDIQQ) SIRIWP RQ* DUEK 6 DQNDUZ DVRUDQ] HGIRU$6+$ ZRINHWR
6D @ \EOND B\ D MIQNQWDAYH R 6KW 5DNMREKD) 6DMDQ) 0 DQGEDO6D @ $ VKILDEK
9 INDDQJ 7 UKVIAG D, @ DQG &KIEHQVS HVHDUF K8 QYHIW ,QZ KIE KDVRVECR! P RUHWDQ
$6+$ ZRUINHWY ILRP 6D @ VEOND VRRN DGYDQEIH R WKLY SUIRIWDP DWWH 3UP DU + HDOM
&HOMU 6D @ ,Q WKLY WDIQQI DV VXEMPWH SHUWW ' U 9UKQEDQ - D VZDO' U 6XQMXP DU
DAY DG ' U -DELEHY 3DWMO SIRYIGHG IOMHMQ) IQRP DARQ RQ VRSIE V @H
* DUEKYLI\ DQ * DUEKVDP VNDUD 6 KUHVKVIK O DAXWD DQGVAHW P DQDI HP HOW



7WIQQI SIRIWP  |RU$ QIDQZ DAL ZRINHW/RI 6 D\ DA 7 DXND

2Q D WDQQ) SIRIWP RQ * DIEK 6DQNDU Z DV RUDQ] HG IRU$ QIDQZ DAL
ZRINHUMMMY R 6D @ VBOND B\ D MIQMQWDAYH R 6KUL 5 DMREKD) 6 DAMDQI 0 DQGDO
6D @ $DWKILYDDG 9INDDQI 7UXVANG D @ DQG &KITHQV 5 HVHDUFK 8 QYHMW ,Q ZKIF KD
VAEOR PRHWDQ $QDWDA ZRIANHY ILRP 6D @ VBOND VRRN DGYDQWIH R WKLY
SIRIDP DWWKH - LY 9L\ DQ NHQAWD 6D @ 7KH SWRIWDP ZDV DOR DMAQEHG B\ 6KW
9INLDP EKDL 6KDK  3UMMGHOVR WH $\KILDEK 9INDDQ) 7 UKW 6KUL Y4<DUDVEKDL - RWKL
' HSXW ' WHARUR $ QGKDNAQ 0 DQEDO$S KP HADEDG 6 KU &KDQEDNDQUEKDLO\ DV ' IUHF RU
R WH3UP QL3DWE 3WIRIUP  IHSUMVHQDAYHY R WKH 7 DOND + HDOK ' HSDUR HOQVHWF $V
VXEMPAH SHWV | RUWH HOAH WDIQQ) ' U 9IXQEDQ - D\ VZ DODQG ' U 6XQMXP DU- DADY
SLWRYIGHG LOQMHMQ) 1Q RP DARQ DERXW* DUEKD9 LI\ DQ DQG * DUEKD 6 DQUNDU

6P DQRQQD\ DQ 6 DQVNDLD
7KH M[ W 6 HHP DQRQCD. DQ 6 DQVNDU SLIRIUP  Z DV RUIDQVHG 1RUWH SUHIQDOAVZ RP HQ
EHQHIFIDUHY R 7DSRYDQ &HOAH RQ B\ DP  DW&KITHQV 5HWHDLF K

8 QYHUMW * DQEKIQDI DU 2 Q WH RFFDMRQ R VLY VDRUHG DQG 9HAF UMYXDO WL DXVSIE RXV
UWXDQZ DV FRP SGWAG WILRXI K WH FKDOAQJ R P DQADV DG VSHADOUWYDY | RUWH KHDOM

KDSSIQHW DQG ®YIQ) @H R SUHIQDQAP RWHY DQG WHU XQERWD F K& $ VREOR
FRXSGV HIIMMUHG IRUWLY SIRIDP DQG F RSOV DIMAQGHG WH SIRIUP 1Q SHVRQIR

HQUXUH WH SK\ IFDODQG P HQBOKHD®K R SUHI QDQWZ RP HQ DQG WHU XQERWD F K@ D
%DKP 1Q SHURP HG WH 61P DQRQQD DQ 6DQMNDU ZIWK 9HAF F IQAQ) DQG UMDY
$FFRUEQI VR 9HAF WDAMRQY DQG $\ XUHED WL UMKDOLY FROMGHIHG YHU [P SRUBQWRU

WWH XQERWD FKIAS ' XUQJ WKLY UMXDOJ XIGDQF HZ DV DOR J LYHQ RQ WH GHWP HAMDARQ DQG
WMDY HTXILHG IRU WH KHDOK R WH P RWHU DQG F K@ GXUQ] SIWQDQR  DQG WKH

EDDCQRHG GHYHBSP HOAR WH FKIG 0 RHWDQ  SHRS®! Z HH SUHVHQARQ WKLY RF EMRQ
$VWMHHQGR WHSWRIWDP  1QWH SUHVHQF HRI D VSHE DQJ XHWWHDF KSUHI QDQWZ RP DQZ DV
SUMVHOMG ZIW D FHONLEDM ILRP  &KIGIHQV 5HVHDUF K8 QYHMW 7KH F P RQ R

6P DQRQQD. DQ6DQMNDUZ DVGRCGHE\ 6KU- D\ DEHY' KDQGKL D



9 MVR! &KLAEBHQYV 5 HVHDUFK 8 QLYHUAW E\ 9( 75, 9 HWDVKLLL (GXFDWRQDO ADIQIQ]
S HVHDUFK , QMWW 7 UXMW7 LKSXU 7 DP LA@DGX

9( 75, 7TUM7ILKSXU 7DP LOL DGX YIMWMG WH XQYHMW RQ € 6 HSWP EHU WV DQ
HEXFDAWRQDOQMAMRQ WDASURYIGHV I XIGDQFH RQ KRZ VR QDYL) DWW HDFK WIJH R @H DQG
RIHYWDQQ) P HMRGVIRUDVQI VXFF MM X@ ILIRP WHZ RP E\RWHHQGR @H $ VRECR
P HP EHY FDP H IRUWLY YIMWIP RQJ WHP P RWR WKH SHRS®I DLH EXVIGHWSHIRQY
GRARY WXWWWHY WDFKHY DQG VRF DOZ RINHY ) IWAVVWKH. D@YIMWG 6KIVKX 9 DARD DQG
WHQ ' U 5DNHWK 3DMO +2' 31& DQG' U 1 DIHQGED 9DVDYD EUHHG WHP  DERX\WMH
XQYHMW DQG YDURXV GHSDUR HOV DQG DPWYMEN $1WAU OQFK WH DOR  YIMWWH
7DSRYDQ . HQAD 6KIMKX 3DUDP DUKDQ . HOAWD DQG 7R / DE $WIDMVWH P HAMKH YIE H
FKDQFHIRUDQG SURSRVHG WWH FRIDERWDAYH Z RN

,QDXIXWDCR %6$* 7HOFDW

7KH LQDXIXWDOWBFDWRUDQVHG B\ WH ' HSDUR HOVR 3 UHQDWO&DH DQG 7RGEBU
( GXFDARQ RQ WH WHP H 63 IHQDVBOZDUH DQG 7RGEBU( GXFDMRY' ZDVKHGRQ /0 DUK
WUWRXIK WH %6$* FKDQQHO 7KLV SIRQHHIQ) IQWDWH ZDV XQGHIENHY 1O
FRODERIDVMRQ Z MK %6$* DQG &KITIHQY 5 HVHDUFK 8 QYHAW VR GMHP L[QDW VF HOAILE
FX®WDO DQG YDOH EDVHG NQRZ BIGTH VR H SHPWQ) SDUHOW HEXFDRWY FDUHILYHWY DQG
VWINHKRGHWY LQ HDUD FKIEKRRG GHYHESP HQW7 KH P DIQ RENMPAYH Z DV VR UDIVH 7 DUHQHW
DERXWWH LI QUIEDQFH R SUHQDVBOFDUH LQ VKTSLQ) WH SK\ MIEDODQG SV FKRE LEDOKHDO
R WH XQERWD FKI@ DQG Y4<DUDA D WDAMRQDOSWDRE B DD QHG Z MK P RGHLQ \F HOWLE
DSSURDFKHV 1Q FKLAS UHDUQY
7KHSWIRIUP ZDVIQDXIXUDMG B\ WH + RQE® 9 LF HEKDQFHIRU Z KR HP SKDUVHG WH
XU HOAGHHG VR VWHQIWHQ WH |RXQEDARQ R @H WURXIK F RVF RXV SUHQDVEBOSIDRAE Y
DQG 7RGEBIUHGXFOMRQ $ SDQHOR H SHW LGFOXAQ) $D XUHADRKDU D ' U + HBEDKHQ
3DWO 6K - \ RAEDKHQ 7KDL ( GXFDARQMAV ' USDNHWK 3DMO+R - 3UHQDEIO&DH ' U
5XSOP 8SDA\ DD +R  7REEBU( GXFDMRQ DQG $ D XUHEDF KU D' U 9 IXQEDQ - DVZ DO
GHIYHHG LOLI KWXOVHWRQY RQ 0 DMLDOKHDOK GXUQ) SIHIQDQR ( P RMRQDOERQAQ
DQG* DUEK 6DP YDG FRP P XQFDWRQZ WK WH XCERWQFKIG  $JH DSSURSUDM DPAYIMEN | RU
VRGEBLY 0 XME VWRY WTR) DQGVHORUY SO VIR \MAP XOWA GHYHBSP HOW
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S XIXWV ,QGHSHQGHQFH' D\
2Q ™ $XIXW WH " QEHSHQGHOAH
' D ZDV FHBEWDWG Z I SDMRWE [HYRXU E\
WH 7RGEBU (GXFDWRQ ' HSDUR HQW 7KH
EHHIADUHY DQG WHWIl PHPEHY R WH
GHSDUR HQW SDUAASDWMG  HQMOMDWFD®  RQ
WLV RFFDMRQ 7KH SWRIWDP Z DV W WG Z W D
SDHUE WH SIDHUWDP DQG \WH GHEIGBIG
IQRPDARQ DERXW WH [PSRUBQFH R
,QGHSHQGHQAH' D ZDV H SOICHG 1Q GAMIIO 7KH
SDUARASDQWV SHURWP HG YDURXV DRIV
SDMRWE \VRQI MQIIQ) IDR GHW SDWIRWF GDQF H DQG WH YIFH FKDQF iRU R WH
XQYHMW GHIYHHG WH 1QDXI XUDODGAHW Z IW NQG P RAYDARQ DQG SDMRWE |HHIQIV
7KHSWRIWDP Z DV FHBEUDWG Z IW HOKXMDVP  DQG D SDMRWE DR RVSKHH




5 DNVKD %DQGEKDQ &HBEWDARQ  iN3HG 0D NH 1DDP n

5DNWKD %DQEKDQ FHBEWDWRQ ZDV FDUWHG RXWRQ

7KH EHQHIFDUHY R 7RGEBU ( GXFDMRQ
KDSSIO MICHG 1Q WH FHPEWDARQ R WH EHRYHG
IVAWYDO R 5DNWKD %DQEKDQ D EHDXWXO VRQJ
H SUHWWMQ] WH ®RYH R MEQQIV 5 DN\KDAE. %DQEKDYR
9HHID 5 DNKDALYDQGKDYR  RQWH RFFOMRQ R WH KRO
IHVYDOR 5 DNVKD %DQEKDQ ZDV VXQI B\ WH 0 XMF
WDP 7 KH FKIGIUHQ DQG WHUP RWHLY GDUHG VR P D\H
5DNKLILRP  Z RR@IQ WUHDG $ QVAXWIRQ Z DV KHG RQ
WH VRSIF Rl KRZ WH MMMUVHQGY P DQ JRRG Z NKHV
VR WH ELRWMHU ZKI® PDNQJ 5D KL B\ VSHF DO

NCRMQJ WHWUHDG ) XUMHJ ROWH\OP HG.  ( N3HGO DDQ. H1DDPr
FDP SDLJQ RQ WH IQUWDWYH R+ RQRXWE®! 3UP H
0IQMMU 6KW ORG -L ZDV FHOEWDMG 7KH
SDUAAISDQNV DFFHSWIG WH UHVSROUELON R VENQ
FDLH R WH VDSV SOOMG B\ WH YIEH FKDGF 1aRU
FHOAH GLHRRY +2° V 3IRHWRWY DQG Wl R WWH
8QYHMW 5DNKD %DQGKDQ ZDV FHBEDMG B\
WIQJ D KDQG NQWHMG 5DNKL VR WH VDS@IV 7KH
FHOEUMRQ R 5DMKD %0QGKDQ ELRXIKW JUHDW
HOMMDWP DQG M DPRQY WH PRWMHY DG
FKLGUHQ DP RQ) WHP \RZ DBV WH HOYLRGP HOW

- DQP DVKVP L&HPEDMRQ

- DQP DVK\VEP LZ DV FHBEWDMG RQ +RQ 91FH F I0QF 1RU $ GCAMRQDO  LLHARU
* HQHDO DOOWH WEII P HP EHY R 6F IRRO( GXFDARQ DQG 7RGEBU ( GXFDARQ UHP DIGHG
SIHVHOAMDRQ) ZIW  FKIGHQ 7KH SIRIUP WBUMG Z WK WWH SWD HU 7KH F KGUHQ R
916 DYDARD SHURWP HG D GDQFH RQ WH SRHP - DO. DP DO&KKDQAL - DDQH 9DD  7KH
EHQH IFIDUHY GHWHG XS DV <DWRGED DQG 5DGKD . IMKQD 7KH FKIGUHQ HQWR HG WKH
SIRIUP B\ 0$7$.,)2' nZIW WHFKDQNV R 1 DQG * KHU$ QDQG %KD\ R - DL. DQD\ D/ DO
. L +DWL* KRGD3DDKL- DL. DQD\D/ DA L HW $ @KHF KBIHQ DQG P RWHLY SDUFAISDMG
lQ5 DDV* DUED



* DOHVK &KDWUMLEHBEDARQ

* DOHVK &KDMUKLZ DV R DQVHG | RUWH EHQH LEIDUHVR
WWH 7RGEBIU ( GXFDARQ ' HSDUR HOMR XQGHUIAMQG WH
LHDJIRXV [P SRUBQFH R * DQHVK &KDMUML DQG F HDM
OZ DIHCHW DP RQJ WHP VRRZ DLGV WH HOYILRQP HOW2 Q
W1V RFFDVRQ WWH EHQH LAIDUHY P DGH EHDXWIXOIGRY R
/ RUG* DQHVKMILRP QDMUIDCFD,

" IZ DQ&HBEWWRQ

' 1ZDD ZDV FHBEWDMG ZIW P XVE DQG
YDURXYV DARYMHV RQ DG 2 AREHU

0 RWHY DQG FKIGIHQ HRE 16 1Q
WH PXVE VHWRQ ZIW WH \RQ
-KDJP DJ - KDIP DJ $0L' [ZDD 8 QGHUWH
IXGDFH R WH FRXQHBU P RWHY
GHFRIDMG WH GRQ ZIWK SDWMO FRBW/
SHOUY HW

" 1Z DZ RX@ EH LQFRP SOW Z IWRXWGHFRIDWQJ) M LYDEDNWR FKL@HQ KHSHG WHUP RWHU
VR GHFRIDM m LYDGDNn 7KLY DRAWIW Z DV VBXIKWMR P DNH WH F KEUHQ XQGHIMEQG WH
[P SRUECFH R m LYDGDNDV DM P ERCR ,QADQ FXOMWH IOMDGR WHXVHR &KICHH QI KW
RUDP SV

SHSXEQF' D\ &HBEWMRQ

SHSXEQE' D\ ZDVFHBEWDWMGIQDXQTXHZ D
DAMH'  HSDUR HOAZ KHIH WIFRBUZ DV G Q
RQ WH KDQGV DQG FKHH\W R \WWH 7RGEBLY
Z WK SRAWECFRBLY 7KH FKIGUHQ Z HH H F WG
VR VHH WHU | DFHV DQG GHYHBSHG SDIMRWE
YDOHV $SDUNRP WLV 1Q WH P XME VAVMRQ
' HVK 9KDNAVRQ) ZDV VXQJ B\ P RKHY DQG
FKICUHQR! 6KIVKX 3 DUDP WKDQ

3 XSSHWKRZ

$ SXSSHAVKRZ Z DV RUDQ] HG IRUWH
KOO 1Q RGHU R H SBWH WHU
GDQ) W@ B REVHUYDIRQ DG
DFMRQ R YDURXV WSHY Rl SXSSHW
&KICHQ GDUOHG WH WRY QDUDARQ
DQG YDURXV SHURWP DQFHV WURXJIK
WH SXSSHWV DQG GDUHG WH 1IQIHU
PRHPHON DG WRUHV WWRXIK
SHURWP DQFH



3DUYDUGDP YDG 2 QUCH

$ 3DUYDU6DP YDG Z DV RUDQ] HG RQICH RQ
VR WDOWWH IDP LIV R WH
EHQHIAIDUHV FRX@ DOR EHCHIWILRP  WH
DPAYMHY SDHY PXME HF  VHWRQ/
FROGKAMG B\ WH 7RGEBU  ( GXFDARQ
' HSDUR HONV 3WDHY 2PNDU  FKIGHQV
VRQIV WRUHV DPURQ VRQIV DQG DRIV
ZHH GRH DV SHUWH QDO VHWRQ 7KH
IPSRUEQFH R WH DPAYMEV 1Q  WH
GHYHBSPHQNV R GlLIHHQW GRPDQV R
FKIGUHQZ DVH SOIGHG

. DISXMILWKRZ

2Q $ . DMSXV \KRZ ZDV
MO® RJUDQIHG B WH 7RGEBU
( GXFDARQ DQG 916 DYDAWAD ' HSDUR HOW
IRU WH FKIGBHQ VR GHYHBS WHU
FU-DWYW DQG GDLQQ) WRXIK 1XQ 7KH

FRKLEUHQ HOW HG WH WRY W WLRXIK
WH SXSSHW

1 DARQDG5 HP LODURQ Q) DOADQG 7 RGGBU (GXFDARQ 3 WDPMFH &KDAHQIHY  3HEDIRJ\

$ VZR GD 1 DARQDOG HP IQDURQ Q) DOWDQG 7RGEBIU( GXFDARQ 3 WDPWFH &KDIIQIHV DG
3HADJRI\ N ZDV MIQAD RUDQVHG B\ WH ' HSDUR HQAVR  7RGEBIU ( GXFDMRQ  &KIELHQV
5 HVHDUFK 8 QYHIMW DQG WH ) DFXAOV R ( GXFDAWRQ . DAL6DYD 9 MKZ D 916, DD D DW. 69
&DP SXV * DQGKIQDIDURQ b

' U +MWMWKEKDL - DQL 3R 6DQD * XS\B

YIFH FKDQFHIRU R &KIGBUHQV 5 HHDUFK

8QYHMW 3R *DUIEHQ 5DDD

QUARU R .69 'U 5XSDP %

8SDAK\ DD DG 3WR 9HHIEHQ 3DWO

ZHH SUHVHONV GXUQ) WH  LQDXIXWDO

VWMRQ $V D NHCRM \SHDNHU ' U

+ WAKEKDL- DQL' HDQR! - DP QR DU

$\ XUHAE &R H J XIGHG WH UHVHDUF KVFKROLY RQ VRSLEV LHIMG VR $\ XUHGD DQG FKIG
GHYHBSP HOW,Q WH SRAMOQFK VAWMRQ WH H SHIMBRMWH ZDV GHIYHHGE\ ' U7 6
“RWKL ' IWHAVRUR WKH * IMEKDLYDGKH\D &KDIUR! &58 Z KR HP SKDWWVHG JXIAIQ) SDUHQW
|RUFKL@ UHDUQ) QDWWD® 0 1Y 6KIMEHY * KRIKDWLILRP ,&' 6 JDYH L.QRWP DARQ RQ \WH
WSE R 1&) (&&( $WW3WR ' U 5MZEHQ 3DUP DU 6DLEDU 3DMO8 QYHMW \VKDUHG
GHVILY R 3DQRKNRWK 9INDV Rl D &KITS $1WU WKDW DFDGHP LF DQV DQG UHVHDUF KLY 1 URP
YDURXV XQYHIMMHV DQG FRUHV SUIHVHOMG DSSUR IP DMD ~ UHVHDIF KSDSHWY RQ WH
ILOMED



2Q WH VHFRQG @D R \WH
VHP QDU DSSUR P DD

UWVHDURK SDSHY  ZHH
SUMVHOMG B\ DFDGHP LFIDQV
DQG UWVHDUFKHY ,Q D VHURV
R HSHW  GORMUV
SDHADMADQ ' U  1INKIO
. KDURG GHIYHLHG D VAWMRQ
ROMILAMZ KRXVDQG' D\ Vin

' U. DW\ DSL$ZDWKL ILRP 1,(3$ KDUHG YIHZV RQ WH riR®!I Rl SDUHQW DQG VRF HW 1Q
FKI@ GHYHBRSP HOW ,Q WH FEBVQ) F P RQ 3R 0 DKHQGWD &KRWD KLIKD KWG NH
UHVHDUFK VRSLEV RUMH VFRSHR UMVHD EK LQVRGEBIUHGXFDARQ

+RQ" KXGMEHBEUDMRQY

&RXQHBRU7 LDIQQ]

2Q FRXQH®RY ILRP WH
. 5 B6KWR ) RXQEDAWRQ ZHH JLYHQ
KRXU WDIQQ) UHIDWEQ) WH 7DSRYDQ
&HQAH DQG WH 6KIVKX 3DUDP DUKDQ
&HOMH 7KH VHWRQ IQFOGHG DQ
LOARGXPARQ VR WH XQLYHIMW DQG WH
DAYV R ERW GHSDUR HQNV 7KH
FRH IG-D DQG ZRINQJ P HKRGV R
7DSRYDQ DQG WH 6KIVKX 3DUDP DUKDQ
&HQAH ZHH VKDIHG $ TXHWIRQ DQG
DQVZ HIMAVWRQZ DV DOR RU DQVHG

7KH ' HSDUR HQVFHBEWDMG +RQ' KX®M. RQ

“ DG " 0D Z W \RGEBLY 1Q D
YLIELDQWINR 1XO DQG HGXFDMRQDOP DQQHU ,Q WH
IOMVHWMRQR P XMF WH VDQJ EHDXWXO+ RD
VRQIVg* KHID\ D6DX &KD® +RO$DYL5H r DQG
g HVXEDQL. DIH%M_3KDIDQR/ DKHD R 1 ,Q
WH DAMIW VHWRQ &RXQACRY SO\ HG +RD
ZIW WH FKIGUHQ XMQ) QDMUDOFRBXY DQG
FRBXUXOIGZHY 7KH FHBEWDARQ DP HG \WR
IOARGKFH \RXQ) FKIGHQ VR WH FXOXUDO
YDOHVR VRIHKHCHW M DQG FRBXWY Z KIG
HOXUQ) WHU VDHW DQG FRPIRW 7KH
[P SROBQFH R + RDDQG' KXGMZ DV H SOICHG
1Q ERW. VAWMRQV 7 KH HYHQADOR UH GPWG WH
XQAYHMWY FRP P VP HOMR QXUMUQ) KRDMF
JIRZW  WWRXIK  MIXO P HXQQIIXO
HQ DI HP HQW



%RRN/ DXQFKLQ
$ YRR\ rBKMKX 6DQIRSDON SUHSDUHG B\

' U5XSDP % 8SDAK\DDDQGOU' IMD

5DYD0 ZDV @XQFKHG RQ

GAUQ WH , QMUDWRQDO &RQAHHFH W

JXICH SDUHQWV DQG SIRHWWIRQDY 1RU WKH

KROME GHYHBRSP HOAR! D KL GXUQ) \WH

ILOMWKUHH \ HD/ DWAU ELUM 7KH ERRN

IJXIGV WH SK\MFDO P HQEO \RFDO

HP RARQDO DQG VSIUMXDOGHYHBRSP HOAR

WH FKI@ ,Q DAAVRQ WH ERRN IQFOGHV

FRQFHSW R 6KIVKX 3DUDP DUKDQ P SRUBQAMXHY UHDWAG VR F K@ UHDUQ)  DQG YDURXY
DRIV GHVLI QHG 1RULQI DQW DQG VRGEBLY 7KLY ERRN EHDXWX@ LOWI DWW WDAMRCDO
NQRZ BIGI HZ W P RGHLQ SVt FKRE LFDADSSURDFKHV

7DSRYDQ] 6 KIVKX &RXQUHIRU7 LDIQLQ)

7KH 3 UIHQDVZOS.DLH DQG 7RGEBIU( GXFDWRQ' HSDUR HQARI
&KIMHQY S5HHDUK 8 QYHMW RUDQVHG D RGH @D
WDIQQ) ZRIWKRS RQ 7KXWGED wXAH
SRQHBRY IRP  IQMIMVRQY WDWKDYH MJCQHG 0 R8V
Z IW WH 8 QYHUW 1 RU* DUEKVDP MNDU7DSRYDQ DQG 6 KIVKX
3DUDP DUKDQ &HAH DIMAQGHG WH WDIQIQ)  7KH WDIQQ)
SIRIWP ZDV IQDXIXUDMG Z W D @P S @KWQJ) F HHP RQ
LQWH SUHVHQFHR! + RQE®I9 IFH &KDQFHRU' U7 6 - RKL
,Q KLY DEGAHW KH WG WDWH 7DSRYDQ DQG 6 KIVKX 3 DUDP DWKDQ &HQAHV KDYH EHHQ
ANHG Z IW FHOAHV Z KHH Z RP HQ FDQ UIHFHYH GLHPWEHCH W + H HP SKDMVHG WH YIV2O
RO R ZRP HQ 1Q VRAHEO WDQURWP DARQ DQG WMHWHG WH P SRWEBQF HRI P XWDO
H FKDQIH R 1QRWP DARQ |IRUUIWMHDUK +H DOR L.QRWP HG DERXVWMH 8 QLYHIMWY LOMDAYH
VR UHDFK RXVWIR EHQH LFIDUHY YID %,6$* V9 DQGH* XNAUDW&KDQQHAL R
7KH WDQQ) VMAWMRQV FRYHHG D ZIGH WDQIH R VRSIFV IQFXAQ) SIHQDWOH HUF YH DQG
SWQD DP D WH LIRBI R XAELHV 1Q FKIE GHYHBSP HONVWH W QUIFDGF HRI * DUEKVDQUNDU
EDVHG RQ ,QADQ WDAMRQY HDUWD F KOKRRG GHYHBRSP HQVXS VR WUHH \ HDWY R DIH
$\XWHAF DSSIRDFKHY GXUQ) SIHIQDQR  DQG SWDPWFDO H SHUHQRHY \WKDUHG B\
FRXQHRY $ VHWMRQ RQ GRFXP HQWWRQ DQG GOV P DQDI HP HQAZ DV DOR LQFXGHG 7KH
Z RINKRS FRQFO(GHG Z IW DQ LQMUIDPWYH TXHVWRQ DQG DQVZ HUWVHWIRQ
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. RUG 6 XIFLGH 3 IHYHQARQ' D\

7KH ' HSDUR HQNV FHOEWDMG : RUB 6XIFICH

3LHHOARQ ' D RQ NHSIQ 1O
PG : RUG 6XHAGH 3WHHMRQ 'D RQ
6 HSWP EHU 7KV SIRILP  ZDV

RUDQVHG XQGHU WH NRQWV IQUDAYH R WKH
' DMMEW ( GXFDARQ 2 11IFH DQG WH &KLGBUHQV
8 QYHMW 7KH SDARQR WLV SIRIWDP Z DV WH
9 IFH &KDQPHTRU DQG WH FKIH I XHVAZ DV 6KU%
1 3WDNSDA ' (2 7KH VSHDNHUR WH SWRILDP
ZDV' U 9MVKDO3DWP DU 3WIRIHWRU DQG EWDQRK
KHDG R WH 1 DARQDO) RIHQUF 8 YHWMW 7KH
VSHDNHU VSRNH DERXWMEH FDXVHV R VIXLE GH 1Q
DGROMAHFH W WP HAHV DQG  SWRYIGQ)
JXIEDQFH DQG I XIGDQFH VR WH\ RXVK

: RUGB 0 HQRO HDAOK ' D\

7KH' HSDUR HOMR 6FKRROR ( GXFDARQ &KITUHQV 5 HVHDURK 8 QYHWMW * DQGKIQDI DU
FHBEWDWG : RUE 0 HQEO+ HDOK ' D RQ 2 AREHU WURXJK D Z HEIQDULQ Z KIE K
HIRUV Z HH P DGH VR LGFUHDVH D7 DLHQHW DP RQ) SHRS®! DERXP HQEIOKHDOK DRQJ Z WK
SK\ VIEDOKHD®K ,Q WWH Z HELQDU 3 URIHWRU'5 DQWMQK 307 DU VSRNH DERXWP HQBOKHDOM,
DMXHY TURP D VSIUMKDOSHYSHPYH ZKIB ' U 5RQDN . XP DU DQ $ \WIMBQAZ IR HAWRU R
SV FKRBJ\  HP SKDUWHGWH [P SRUBQFHR P HQBAKHDOK DQG W IP SURYHP HQW



2QH" D 7HDFKHUAN: RUINVKRS RQ3 @\ | XOODWKHP DWFV

2QH' D : RINKRS RQ 3@\ IXO0 DMHP DAE VRQ
ZDVRUDQ HGE\ WH' HSDUR HOAR
BFKRRO (GXFDARQ  &KIGHQYY SHWDF K
8QYHMW DW +RO &KIG 6FKRRO . DBRO
WDFKHY R 0 DHP DAEV DQG 6AHQFH R + RO
&KIG 6 FKRRO . DEROSDUAELSDMG LQ WH RQH GD.
ZRINKRS R KRXW 1Q WHUUHVSHPAYH \F IRRO
7KH ZRIWKRS LOMQGHG VR LOARGXFH ¢ IBDLQQ)
E\ GRQJ DSSWRDFKr 1Q WWH FOWRRP \R WDF K
* HRP HMEDOFRQFHSW IRU* IDGH VR XMQJ
30SHUDQG ' VRVEDWH 7KLV ZDV D SDUVR
RXWHDFK SLRIWDP V GRQHE\ WH' HSDUR HOAR)

6FKRRO( GXFDARQ |RU VFKRRY R * DQAKIQDI DU
DQG$ KP HGDEDG

$ QYHVKDQ9 LJQDQD . DU DVKDD
7KH $ QYHWKDQ 9LJQDQD . DY DWDD Z DV RUDQVHG [URP

ZKIFK ZDV KHG IRU WUHH KRXW HDFK @D 7KH ZRUIWKRS ZDV RUDQMHG B\ WH
' HSDUR HOAWR 6 FKRRO( GXFDARQ &KLGUHQY 5 HHDUK 8 QYHMW  1Q F RDERIDARQ Z WK
6DKDQVK ) RXQEDARQ DQG $ QDQNE QYHIMW * U + DUKXOYDKP DEKDMZ DV D &RRUECDRU
R WH ZRIWKRS 7KH Z RIWKRS Z DV LOMQGHG VR JLYH H SRVXUH VR SDUAFLSDQV [Q 67( 0

DUHDV Z IMK DKDQGV RQDSSURDFK



9, <$9%7,. %

7KH IRBZ 1Y DADGHP IF MW WDF KUY/ WDIQQJ SWIRIWP V DQG SDUHQWV VHOMWDARQ
SWRIWP VZHHFRQGXAWGE\ ' HSWR 6F IRRQ{ GXFDWRQ LQWH DFDGHP LF\ HDU

1R 1DPHR 3WRIWP PH " DM

916 DYDUWAD 3DUHOWV 7DD, QMIDRARQ Z IWK SDUHQW

9 MW/R DONVWIG DD\ DE\ WHII R ' HSDUR HQN

$NKDQGYKDUIDWEP UKW D, &HDEWDARD

$ PAYIW EDVHG GDLQY SURIWDP

3WH SUP DU 7HDFKHUWDIQIQD HYHON

9 MWIR 3DQFKNRVK ' HYHBSP HOAHOMUE, Wil R
' HSDUR HOW

3UH SUP DU 7FHDFKHUWDIQQJ SIRIWDP P Fvb

7WDIQQ) VR 3H VFKRROMDAKHY RD&&( P SGP HOMARQ
7RZ DGV 1 1HARYH3WH 3UP DY ( GXFDARQN

&KL EFKDYIRXUSURE®P V DQG W VROMRQV HYHONE,
GHSDUR HONRUSDUHON

916G DUDP EK 6 DAVMNDUIRUYIG DYDAWAD WYXGHOWV

3 DUHOW LOMDPARQ DD

3XSSHWKRZ |RW9 1G DYDWAD WYXCGHQW

( GXFDARQDOYRXURI WYGHQW 9 LG DYDWAD

9 IMWAR 6 DUDVZ DWE KIMKXP DQAU * DQEKICDP

$QDQG DAD

6 FKRROHDACHW 3 WRJ WDP

3 WYHWKRWDY IRWO 1G DYDARND \WXGHQON







TKHIRZ 1Y | HWWYDY Z HH FHBEWDWG DV LG DYDWAD XQGEHU' HSWRI 6 FKRRQ! GXFDARQLQ
WH DFDGP IF\ HDU

1R 1DPHR 3IRJWDP P H " DM
* XOKSXUQP Db
,QGSHEGHFH' Db

5 DNWKDEDQGKDCD

- DCP DVKWP L

7HDRKHY/" D

* DMK &KDMUKL

* DQGKL- D DQN

1 DYDUDAL

"1ZDQ

* NI, DOW

6SRUN) FVWYDO

8 WELD\ DQ

6Z DP L9 LYHNDCDQGD - D\ DOW
SHSXEQE' D. &HPEUDARQ

6 KLYUDWL& HDEUDARQ

+TRD

5D DAD
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7KDODWHP LD &KHFNXS &DP S

$ 7KDDWAHP ID &KHANXS &DP S ZDV RUDQ] HG RQ ZIW WH NMIOMQWDAYH R
&58 166 8 QWDQG ,QADQ 5HG &WIRW 6RAHW $KP HEDEDG ,Q WLV FOP S WMGHQW ZHH
FKHANHG I RU7 KDOWHP 1D DQG J LYHQ J XIGDCQHH

SHOEWDWQ) ™ ,QGHSHQGHQFH' D\



6 SHFLDOBFW(UHRQr ( 3 DQG,QADQ. QRZ GIGIH 7 WDAMRMN

' U %D® XNXQG 3DQGH 2 UDQ] Q) 6HF BB $@,QAD + IMRY &RRUECDARQ 6F KP H
" HBL GHIYHHG DQ 1QVSIUQ) GRXH RQ ,QADQ . GRZGGIH 7WDAVRQ 7KH GRMWH ZDV
RUDQ] HG B\ D MQMQUWDAYH R &KITIHQV 5 HVHDUF K8 QYHMW DQG $ @,QAD + MR
&RRIGCOWRQ &RP P MWWH * XNIUDW3WRYIGF H$ VSHF DOGRMUH ZDV RUDQY HG B\ WH
' HSDUR HQAR &KITUHQV/ MDMWH ) LB 0 XVHXP DQG 3K\ MFDOQ( GXFDARQ R &KLEBLHQV
5 HVHDUFK 8 QLYHUMW DQG LQ FREIERIDARQ Z WK $ @, QAD + MR &RRUECDARQ &RP P MWH
* XNAUDAB URYIGFH 7 KH VSHADOBRMUH Z DV RU DAL HG XQGHUWH FKDILP DQWKIS Rl WKH 9 LF H
&KDFHRUR WH 8 QYHWMW 3R 6DQM * XSV DQG' U %D® XNXQG 3DQGH 2 WDQ] LQY
BHAHEY $@QAD+MRY &RRECDWRQEFKHP H ' HBLZ DV SUAVHQADV WKH P DIQVSHDNHU
' U%D® XNXQG3DQGH  LQKLY GRMUH JDYH D P HP RIDE®I VSHHE KRQWH VRSIE 1 ( 3

DQG ,QADQ . QRZBIGIH 7WDAMRQ ,Q ZKIE KKH HP SKDV] HG RQ WH SOF HR JXUXV DQG
SDUHQWV 1Q RXU DQAHQWHGXFDMRQ A VMP WH LRI R RXU 9HEDV DV JXIGHV DQG WH
YDWZHW R WH NQRZ BIGIH Rl RXUDQF HQAM VWP +H DOR VSR\H H IHRAYHD DERXWWH
IP SOP HQAMRQ R 1( 3 0 RUHRYHU KH DOR EHDXWX® H SOIQHG WH LRBI WDW

&KIBHQV 5 HMHDURK 8 QYHIMW WKRXG SO 1QUDIMQ] FKICBHQLQ WH SURVHOWAP H



/ HAWUH RQWKHVRSIE ,P SRUBQFHR 6DQVNUMIQ WH FROM WRI FKL@S GIYHRSP HOWD
WH SUAVHQWAP HV RQVKH RFFDMRQ R EDQUNUW' D\

$ VSHADO GFWWH RQ WH VRSIE P SRUBQF HR 6DQANUWIQ WH FRMWR F KB
GHYHBSP HQVIQ WH SUMVHOWVMP HV  ZDV RUDQIHG B\ WH &KITGHQV 8 QYHIMW V
' HSDUR HOAR &KITLHQV/ MIDMWH ) LB 0 XVHXP DQG 3K\ MFDO{ GXFDARQ DQG 6 DQWNUW
YKDIDW. * XNWDW3WRYIGFH ' U . UMKQDSUDVDG 1 LLDXOM 3 LRYIGQF DO3 UHMGHQW 6 DQWNUW
%DUDW. DQG ' U - IWIQRLDEKDL %4.DKP DEKDWY 3 LRYLQFLDOO LQMMU 6 DQUNUMEADUIDA. Z HH
SUHVHQADV WH P DIQ VSHDNHLY LQ WKLY VSHF DOBRVUH RU DQY} HG XQGHUWH F KILLP DQWKLS R
WH 8 QYHWMW V 91FH &KDGFH@RU 6K . UMKQDSUDVDG 1 LLDX@M HP SKDM] HG WWKDWRQD

WURXJ K VH HMLQDOWDGAMRQ R VFUSVMUHY DQG M WHQ UMD 1Q WH 6 DQWNIMDQI XDI H
I XVIUH SDUHQW Z LGEH DEGI VR JLYH ELK VR H FHIDIQAF KEBUHQ + H DOR VOIG WDMMH MG

R WWH 6 DQUWNUIMDQI XDI H IV YHY HHQADO RUWH DIDURXQG GHYHBSP HOAR WH F K@ ' U
- VMIQGLD %4.DKP DEKDWAI DYH D GHVLBIG LQARGXPARQ VR 6 DONIMAKDUIDWIQ KLY VSHHF KDQG
DAMH VDP H WP H VDIG WODWWY WH VXSUHP H GXW R WH 8 QYHUAW VR SURSDI DM DQG
QWHP LCDM RXUDQFHQAVFUSVUHY DQG \VF LEWIUHY DQG WDF KWHP VR WH\ RX\K R VRGD,
Z KR DUHWH SDIHONVR VRP RURZ B\ WDF KQJ WHP P RIDOBMRQV

/ HAUH RQWWH URBI R FKLEBLHQ V OMLDIUH LQ WH SHUVRQDOV GHYH®RSP HOWR D FKLGE

7KH &KIEBUHQV 5 HVHDURK 8 QYHIW V' HSDUR HOAR &KIGHHQV / MADWIH ) I 0 XVHXP

DQG 3K\ MFDO( GXFDWRQ KDV WEBUMG D GRMUH VHUHY RQ &KITS 3HVRQDON ' HYHBRSP HQW
7KLY GFWH VHIHY SURSRVHG 1Q WH P HIMRURXY SLIRIUDP  RUDQ] HG RQ WH EIUKGD. R
+ RQRWDE®I 3 UP H O LOMMUG KU1 DUHQGEWD 0 RGL KDV WEUMG ,Q W [ LUMVHWMRQ UHQRZ QHG
Z WU FUME DQG WDQUDVRU 3 UIRIHWRU' U 50P DQ 6RQL.JDYH D ®RMH RQ 7KH 5R®I R
SKITBHQV / IMADWIH LQ WH 3HVRQDDV ' HYHBRSP HOAR D&KIT 3R 5DP DQ6RQL LOKLY
GPWH VSR\H Z VK H DP SOV R KRZ WH QMDY HQYLLRQP HOAZ RV IURP WH YHU HDUD
M HV VR P DNH WKH SHWVRQDDW R DF KIS FRP SGMW! , QWKLY SURIWDP Rl DERXWE R KRXW/ D
TXHMRQ DQG DQVZ HU VMWMRQ ZDV DOR KHTE 1RUWDFKHY DIWU WH GPWWH  7HDF KW
UHSUHVHQWYHY 1LRP SUP DU VFKRRY 1O * DQAKIQDI DUAW SDIHQV R F KIBUHQ WXG, LY
1O WWH 916 DYDARD R WH 8 QYHMW VMM IURP WH ,Q DOWVERXQUHIQJ ' HSDUR HQW

VMY | URP 7DSRYDQ &HAMUDQG SLIRIHWRWY IURP UHP DICHG SUMVHQW



2 QH @ 6VIVM/ HYHOB HP LODURQWKH WSIE Rl 6 FKRRO(GXFDVRQ DQG 6KUP DG
%4DJ DYDG* VD

$ ROH @ WM GYHOVHP LODURQ 06 FKRRO( GXFDAWRQ DQG 6 KUP DG 9%4KDIDYDG * My Z DV
RU DQVHG 1Q FRAIDERDARQ Z MK WH ' HSDUP HOAR &KITHQY / IMADMH ) 1B 0 XVHXP
DQG 3K\ MEDO ( GXFDARQ  &KIGIHQY 5HWHDIF K 8 QYHWMW  * DQAKIQDI DU DQG * XNIUDW
6DKIWD$NDGHP L * DQEKIQDI DU 7KH SWRIWDP ZDVF KOUWLHG B\ WWH + RQE®! 9 LFH &KDQFHRU
R &KIGHQY 5HHDUFK 8 QYHMW 3R 6DQM * XSWD +RQE®! 0 IQWMU . XEHU' LOGRU
3UP DY 6HFRQEDY DQG +LIKHU ( GXFDARQ 7UEDO' HYHBSP HQV +RQE® 0 LOWMU R
6 VWM 3 LD XEKDL3 DQWKHUID 3DUIDP HQMY $11DLY 3UP DY 6HFRQEDY  + LIKHU( GXFDARQ
DQG + LIKHU( GXFDARQ Z HH SUMVHQAQ WH SLIRIWDP  7KH SLIRIUP Z DV DMAQGHG B\ \WWH
0 DKDP DADKUWL' U - D\ HQAUDMCK - D ®DY &KDILP DQ 6KW %KD, HWK - KD DQG WH ' LLHARU
5 HVHDUFK DQG$ GP LQVAWDARQ R WH , QADQ + MRY 5HHDUF K&RXQFIO' HBL 0 [QMM R
( GXFDARQ ' HBL 6KW' U2P M8SDAK\ D DQG* MDVF IRDWY/' U 1IBMK 1 R\KIO' U IOHWK
0 DVIWID ' U$\WCB QDI DUZ HH SUIHVHQW
6VIMAQ) WMWY WH GXW R WDFKHY VR LOMOWH YDOHV R * WD 1Q FKIGIHQ 0 LQMMU
. XEHU' LQGRUVDIG WIDAMZ DV LP SRME®! VIR HOVDYH WH FRXQM GXH VR, QADQ FXAOMUH DQG
NQRZ BIGJH WDAMRQ 7KHHRH VR HOUDYH WH F RQM 0 DFDX@.  KDG \R [P SGP HOADQ
HGXFDAWRQ SRR\ E\ FRP SGMWO GAWVWAR! 1QJ WH , QADQNQRZ BIGI HWDAMRQ ,QWH* XUNNXO
WDAMRQ Z KHQ D FKIGE FRP SBMA KLY WAV KH EHFRP HV VHD UHIDQW: H KDYH VR P DN\H
HIRUV VR UH HWZEQK WH * XUKNXOADGMRQ + H I XUMHUVDLG WDWKH WXH , QEDQ KR
KDV VR EH VIXJKWVR FKIGUHQ 3UP H 0 L.QWMU 1 DUHQGED 0 RGL KDV JLYHQ XV D P HWADIH
WURXI K WH 1 DARQDY GXFDMRQ3RIF\ WDWMDFKHLY KDYHVR EXLGS D QHZ VRAHW
6VIWA O LQVIMUS UDIXCB DQFKHUD VOLG WIDAURXI K * VD HGXFDWRQ LQ VFKRRY F KHQ DWH
P DEH VR XQGHUARQG I UIRP WH | LIAMBMRQWDWZ DULY FDXVHGE\ WH IHHIQ) R EHQ) DBQH
| IRRG IHHIQIV DIH VRZ Q LQ FKIGIHQ | LIRP FKI@KRRG IMZ L@®DG WH FKIG VR JUHDAHW
&KITHQ Z LAKDYH VR EH VIBXI KWKDWHVSHRA LYHV UVH VR MDBRX\W. - KDWHG DQG DQJ HU DQG
DQJHUGDGY VR FUP H ,QWKH FRP 1QJ WP HV WKHUH DUH VE R EL]JHWAE KOTBIQI HV 1O WWH Z RUTS
GHSUHVMRQ DQG WH RWHULY DEAPRQ 7KH RQD VROMRQ LY WDWFKLEHHQ KDYH VIR EH VDX KW
VR GR JRRG GHHOV ILRP FKI@KRRG WURXIK VKH YDOHV RN WKH * D 7KH * IV VIXJJ VW KRZ
VR IDFH DQ VMYXDARQ +H IXUMHU VDG WDWZ KHIHYHU D WDRKHU JRHV HQHU\  \SUHDGV
- KHQ D WDFKHUKDV HTXDQP W \WWH F R SGMW IG-R®J\ R WH * MD DQG WH QDWIH R
NDUP DIQKLY YIMRQ WKH WDFKHUFUHDMY WWH EHVV



© KHQ FDAMMAIDRRY DIH Z RINQJ VR EFHDNWH F RQM WH VHHGV R KDWP RQ. DQG JRRG
IHHOQIV Z L@KDYH VR EH SOQMG LQ FKIGIHQ | UIRP FKL@KRRG 6KUP DG %4<DJ DYDG * MD LV D
@QGP DN ERRN IRURXU@H Z KIFK SURYIGHV XQGHIMIQAQ) DQG SHYWSHAYH LQ DODUHDV R
@H VDGWH+RQ 0 LQVMUR! 6\VIDM

+RQ 91FH &KDFHIRU WIWMG WKDWWKLY VHP LQDU LV 1RU WH DIDURXQG GHYHBSP HQWR
FKIOGUHQ $®Q) Z WK WY KH JDYH LQIRUP DWRQ DERXVWYDURXY SUIRWFW R WH XQYHIW
- KIBI0 DKDP DAD6KW' U - D HQGUDMQK - DAKDY Rl * XNIUDAE DKIWD$ NDGHP L VLG WDWAH
VROMRQ VR DAKXP DQ SUIREGP VLIV IQWH * IMD ) RUMDVIMLY YHY [P SRUBQAIRUKH * VDR
SDW WURXIK \ RX : KI®! WWH &KDILP DQ R 6 DKIWD $NDGHP L KW %KD\ HWK - DK JDYH WH
NH QRW VSHHRK RQ WWH SUDPAEH R WWH TXDOAHV Rl 6KUP DG %KDIDYDG * WD : KIG 1Q WH
VHWRQ WH' WHARU 5HVHDUFK DQG$ GP IQVADARQ R ,QADQ + MR 5 HVHDUF K&RXQF ©
' HBL O QMM R ( GXFDARQ ' HBL 6KW' U2 P M8SDA\ D WKHG @ KWRQKRZ JUHDAP HQ
R ,QADQKIMRY DRKIHYHG J UHDAZHW WILRXIK * VD AMEHY : KIB1* MDVF IRDW/' U 1 IBMK
8QIDO' U' IQHVK O DWWID ' U $\MO8 QDI DUJIXIGHG WH WDF KLY DERX\WWH DPAYMEN \R
HWEEQK 6 KUP DGYKDI DYDG* WD LQVFKRROHEXFDARQ

0 RH WDQ WDFKHY R SUPDY  VHRQEDY DQG KLKHU VHFRQGDY \WF IRRY R
* DQEKLGDI DU GAMMPWZ HH SURVHQMOQ WKLY SLRIWDP  $ @VRRN WH %KDUDAS LNDV SBIGTH LQ
WILVSIRIWDP  7KHYRMR WDQWIRUWH SLRIWDP Z DVSURSRHGE\ WH 5 HI MADU

6 VIMA BIYHOE VKGHOWEKHW ) HWYDO

$ WM BIVHO 6\MGHQABKHW ) HRYDO Z DV RUDQVHG DS KP HGDEDG 6F HQF H&IW
IRP 1RYHPEHU W \R' HAHP EHU 2 YHU FKICUHQ IURP DORYHU * XNIUDW
SDUAFLSDWG LQ W1V FRP SHAIARQ 1Q WUHH GD\ V Z IQQHY Z HH KRQRXUHG Z W D SUJ H
PRH R 5V ONK DQGRYHU FRP SHAYRWY Z HH J LYHQ | UHH LOMCDWRQDORKHW VHW
7KV HOALH FRP SHMARQ ZDV RUDQVHG B\ WH &KIGHQV 5HWDLF K 8 QYHMW R
* DQEKIQDI DU 6 FAAHQFH &IW ' HSDUR HOAR 6 FLHQRH DQG 7THFKQR®I\  * XNIUDAB.RXQF ORQ
6FIHQFH DQG 7HAKQR®I\  DQG $KP HEDEDG ' MMPW&R RSHIDAYH %OQN 0 RUH WDQ
\RAW IQWHDIHJWRXS R VR \ HDLY SDUAFISDMG RQ WH WILG GD R WH &KHW
) VDO, Q WH LQDXI XUDOVHWIRQ WH 9 LFH &KDQFHIRUR! &KIGHQV 5 HVHDUF K8 QYHIW
3R 6DQWM * XSVID 6DEDP D/ HIIMDMYH $WHP E® 0/$ ' U +DUWKDG 3DWIODQG RMHU
QJQYBUHY ZHH SIMVHQONO / $ ' U + DUAKDG 3 DWIOLQDXI XUDWIG WH F KM/ F IR SHANRQ |RU
WKH\ RXWK DQG HQFRXUDI HG WH\ RXQ) WMGHQNV Z IWK KLY QLI QULLHG SURVHQF H



* XNDUDAG VDM %<DUDW D - DQDVWD < XYD 0 RUF 10 3 UHMGHQAB IDKDQN RIDW' U 1 DUHWK ' HVDL
Z HH SUAVHOADMKH SU} H QVMEXVRQ F P RQ. RQ WH WILG D $®QJ ZIW WHP 0
91FH &KDQFHIRU3 R 6DQW * XSV * XNAUDAG VDM $ WRFIDARQ 3 UHVIGHQARAKDYHWK 3DWO
DQG Z HONQRZ Q Z RP HQ FKHW SO\ HU$ LSL 6KDK Z HH SURVHQW,Q WH WIWLG D\ V JDP H
5XAD3DMON R * DQGKIQDI DUIQ%EBF N8 1 HHY 3DMCR 3 IDOAMOQ %BF N6 6KHINK 6RKIAQ
%BAN & DQG / DNKQRAD . KXVKDQ 1Q %BAN ' VHRXUHG [IWAMIDQN &KITIHQV 5 HVHDUF K
8QYHMW 0 9IFH &KDQFHIRU3WR 6DQM * XSV VDIG RQ WLV RF IEMIRQ VKDWWH F KW
FRP SHWARQ Z KIFK XVHG VR EH @P WG VR F WHV KDV QRZ UHDFKHG HYHU F RQHUR! * XNALDW
&KIBHQIURP P DQ WP DOYIAIHV R * XNIUDWSDUAELSDMG LQ VKH 6\MXGHARKHW ) FVAYDO
,Q DAAVIRQ EDVHG RQ WH GD/ FRFWMG B\ WH XQYHIMW SUIRHAWRY GXUQ) WH &KHW
) FVAYDOH | ROV Z L@EH P DGH VR VBNH WH F KW/ F IR SHARQ VR HYHY  YLED H 1Q VKH WD
7KH&KIH &RRECDRUR WH 6 \WGHQARKHW) HAYDADQG D SUR HWRUDWKH XQLYHWMW 0 U
0 DKHQGELD 3DWO VOIG WDMKH FRP SHARQ Z DV RUDQVHG 1Q WUHH FDWURUHV 1Q WH
6\MGHQARKHW) HYDO  \ HDURGDIHJWRXS \ HDURGDIHJWRXS DQG \ HDU
RG DIH JWRXS 7KH FRP SHAARQ Z DV SO\ HG LQ DVRECR! IRXUEGF N DQG VHYHQ IRXQGV $
VREOR  ZIQQHY ZHH GHAGHG ILRP IRXUEGFNV HYHY GD. GXUQI WWH &KHW ) VDO
7KXV DVRVECR Z 1QQHY KDYH EHHQ JLYHQD FDK SUTHR 5V ONK 1Q WH WUHH GD
FRP SHANRQ 1 RARQD WKLY DOWHWH Z IQQHY Z I@UHFHYH [UHH WDIQQ) IRP H SHW
FROFKHV Rl * XNUDWEKHW $ WRADWRQ 0 RIHRYHU DOWH P RUH WDQ FKIGUHQ ZKR
SDUAFLSDMG LQ WH FKHW FRP SHAARQ KDYH EHHQ J LYHQ D | UHH LOMUCDARGQDCFKHW VHADY D
Juw

&@WHV RQ 6 DQVNUWI LDP P DU
8QGHU WH ' HSDUR HOVR &KITHQV / MDMH ) 1B

0XME DQG 3K\ MEDO (GXFDARQ D 6SHFDO * WP P DU

3UHSDUDARQ &@W ZDV RUDQ] HG IRU WH VWXGHQV R

WOQEDWG DQG  IRUWHERDGH DP 1Q 6 DOUNUIMKVXEMPW

RQ W HELKDU DQG QG) HELKDY 7KHVSHF DO

FOW Z DV FRQGXPWG |RU KRXW/ GDI® $ VRVEOR!

AMGHOA DMIQGHG WKLY FOW RU DQL] HG EHVE HHQ VWDQG

QG)HEXXDU 2Q QG)HEKDY 9DVDQABDGRKDP L WKH VWMGHQW Z RUKLSSHG 6 DUDVZ D
6 HBIFWG WYGHQW SDUFLSDMG LQ WKLY F DA KHE RQ 6 DMUED. DQG 6XQED. EXWWH. DQG
WKHU SDUHQNV H SUAWHG VDA DPWRQ DQG M RYHUWKH RUIDQ] DMRQ R WKLY F DA DQG WKH
VXEMIPW VDX KWQWH FOW ' U- D\ 2 MD FRQGXPAMG FRRUBLCDMG DQG VIBXI KVWKLY F DA $W
WH HQG R WH FOW WH VWMGHQV Z HH VHYHG D VQDF NR VDP RD $ SIRRUDOI@P SVH R
WKH FOW LV LOFOGHG KHUHZ WK



8QEHU  $VKOMFV0 HHWGHDVRQ
) IWAVED R WHSQEHU  $WGMEV 0 HHWZ DV RUDQVHG DO DQBSXU 6 SRUV &RP SB[
9DGREDD 7KH HYHQWEHI DQ Z I WWH UHI IMADARQ SURFHW IRUWH HYHQW R WH GD. 7KH
JUDQG LQDXIXWDARQ FHHP RQ. ZDV JWDFHG B\ WH HAWMHP HG SUMVHQRH Rl WH + RQRXUDE®
91FH &KDQFHIRU R &KITUHQV 5 HHDURK 8 QYHWMW DRQJ ZIWK ' U 9IND EKDL 6KDK WKH
QVMQI XIVKHG 3UMGHQOAR 9DGREDD &IW % 3 DQG D KRR RWHU HP LOHOWGL QUBUHY

7 KHUSUHVHQRH GIQADQ DIURN SUHVIM H DQG LQVSILDARQ VR WWH HYHQW7 KH [ IUIAMED. XQRTHG
Z W JUDAH FWP HOADV  GYHWH FRP SHWARQY Z HH P HEX®&X\MD RU DQVHG | RU\ RXQJ

JLY XQGHUWHDIHR $ UPDUNDEG!  VSIUMAG SDUAFISDQW [LRP OF BW WKH \WIDM
HOMXMDWEDD \KRZ FOVHG WHUVBGION 11Q0) WH DR RVSKHH Z MK ERXQEBM HQHU\
DQG GHMP ICOWRQ $GAQ) VR WH IHYRXU D P XGMXGH R SDIHON DQG GHYRMG
VFKRROMDFKHLY J DMHLHG 1Q GUH QXP EHY WHU HQFRXUDIIQ) FKHHLY DQG XQZ DYHUQ)
VXSSRUAVHYIQ) DV D EHDFRQR! P RAYDARQ | RUWH\ RXQJ FRP SHWIRY 7 KHUSUHVHQF HORW
RQO KH. KWIQHG WH HOMXMDWP Rl WWH SDUAFLSDQW EXWDOR XQGHWF RHG WH LI QULFDGQRH
R QXUMUQI \ RXQJ VEBIQADQG | RAMUQ) DVSILIMR H FHIBIGF H7KH P XF KDQAFISDMG* LY
$WOMEV 0 HHW6HDVRQ FRPPHJF 16 ZIW HOPMI\ IQ) HOMMDWY DV AYHIH
FRP SHANRQV XQ RTHG RQ WH I IUMED.  7KH VSRUAQ) HYHOW LGF XEHG P HWLY
PHMY  PHMY DG P HMY\SUQN DRQIMCH BRI MP S KUK MP S MYHIDWRZ
WQQY EDOMIRZ P HIFICH EDDMURZ \WBQAQ) EIRDGMP S DQG P HWIUKXUBBN ( DF K
HYHQNZ MgHWHG \SIUMAG SHURWPP DQF ¥ ZIMK \ RXQ) DMOMA QVSD) 1Q) XQZ DYHUQ]
GHMLP LCDWRQ DQG UMM OHFH

7KH SU] H @MIEXWRQ FHHP RQ. ZD \DQ HMHP HG DI DU JUDF 16 B\ QRVEE®! G QUBUHY

IOFOXAQ) 6K 5 RKDQEKDL %KDQDIH &(2 R 0 DQBSXUBSRUV &RP SB[ 0V 5RWKQEHD
6KDK D GHIFDWMG WDIQHU 1Q Z RP HQ DQG FKI@ GHYH®RSP HOMRUWH SDW  \ HDW ' U

$ LSMZEHQ 3DMO3 WRIWLP 0 DQDIHUR WH 1 XWIMRQ , QUWDWYH 3URWMPAE\ 1/5' ) DQG6KW
$P VEKDL/ IP EDFKID ' WHARUR ' K\ DQ+ 5 6ROMRQ3 YW/ B

,Q D JUDQG FHPEWARQ R VBBIQADQG SHWHYHDGFH D VREOR  H FHSRCDODK®BMAY
DFLIRWWH  HYHOW Z HH KRQRXUHG Z W P HEDY F MWLEDMY DQG FDWK SUJ HV Z RUAK
ONKV 7KH DFFROGHV ZHH SUAVHOMG B\ WH + RQRXUDE®! &KDOFHRU R WH XQLYHIW
3R 6DQM * XSV DBRQIMGH WH GMAQI XIVKHG JXHW P DINQJ D P RP HOAR! P P HQH
SUGH DQG LQVSILDARQ | RUWH\ RXQJ FKDP SIRQV

7KHVHRQG @ R WH FRP SHANRQ Z MJHWHG DQ LOVSIUQ) LCDXIXUDARQ R WWH 8 QaHU
YLRWMHY DQG 60MMY $WOMEY 0 HHW JUFHG B\ WH HWMP HG SIWHQF HR 6KUWL

YDUVKQD 6KXND 0/ $ [LRP 5DRSXWD $ WHP E® 9DGRGEDD DQG WH + RQRXUWDE®H 9 LFH
&KDQPFHIRUR WH 8 QYHWMW 7 KHUSUHVHQRH DEGHG J IDQGHXUVR WH RFFDVIRQ LI QWQJ WKH
VSIUW R WKH \ RXQ) DIKGMWY $ \RD @ HOMXMDWE FKIGUHQ ILRP DF BWW \KH WM
SDUAEISDMG  1Q WUQD) FRP SHIMRYY GVSM\ Q) UHPDUDE®! HHJI\  DQG
VSRUMP DQWKLS

7KH H KOWDAQ) @D FRQFOGHS ZIWK D JWDQG SUI H AVWEXVRQ F P RQ. ZKHH

\ RXQ FKDP SIRQV ZHH KRQRXUHG Z MK P HEDY FHUMLFDWAY DQG FDWK SUJ HV 7KH Dz DUGV
ZHH FRQHUHG B\ WH + RQRXWDE®I 9 IE HKDQF IRU DRQIMGH AVAQI XIWKHG I XHW Z KR
H WIQGHG WHUKHDUAHD\EGMQIV HOFRXUDI Q) WH\ RXQJ DWGMAY VR VFDB! HYHQ J UHDWU
KHJIKWIQWH I HG R VSRV



2Q WH IIQDOGD R WH 8QEHU  F R SHWARQ KHG RQ 0 RQED ) HELXDY 6KW
&KDIVDQ DEKDL' HVDL 0/$ R $NRVD / HIMDWYH $\WHP E® 9DGRGDID DIMAQGHG \WWH
LCDXI XUDOVHWIRQ 7KH 9 IFH &KDQFHTIRUR! WH 8 QYHUW DBRQJ Z IMK 6KU &KDIVBQ, DEKDL
' VDL IRWP D@ IQDXIXUDMG WH HYHOVE\ @KWQJ WH @P S $ VREOR IXGHOV
SDUAFLSDWMG RQ WH OWWED. MIQQJ WH ER V DQG JILY IIRP DF BW HYHY GMMPWR
* XNIUDWZ KR KDG HQMXMDWEDD HQI DI HG 1Q WL WUHH GD. HYHQW, Q VRO \ RXQJ
DMGMAY VRN SDUNQWH FRP SHARQ RYHUWH VSDQR! WUHH A, V

7KH SU] H GVWIEXWRQ FHUHP RQ. ZDVJUF IBE\ 6KU+ DQXP DQA KDNXU =RQDAD DQDI HUR
DN R ,Q@D Y%DREAD =RH DQG 6KW 0 DMK . XP DU ) X@U =RQDO 0 DDIHJ R
* DQEKICDIDU =RGH $OR SUMVHOW ZHH 6K <RIDM %KDIDYD 0 DINHAQ) +HDG R
* DQEKICDI DU=RQH DQG 6KUL- DAQ &KDQADEKDQX 0 DINHWQ + HDGR Y%DQNR ,QAD 3R
'U 0 1 3DPDUj ' HDQ )DFXW R 6RADO: RN j 3DXO8QYHMW 9DGRADD
, QMLDARQDOYR®A EDDS® HUO V . HD' KRONID DQG 0 U 91N EKDLIURP . UGD %KDUIDW.

Z HHDOR SUHVHQAIR P RAYDW DQG HQFRXUDI HWH F KEGUHQ



8QEHU /DQIG 6SRUN&RP SHANRQ
2QH R RXU IDYRXUM JDPHV IV /DQIAL  &KIGHQV SHVHDUFK 8 QYHMW KDV EHHQ
FRP P MG VR WH DODURXQG GHYHBSP HOAR F KGUHQ IRUVRP HWP HQRZ HVSHF DO WWHU
SK\ IEDOGHYHBSP HQAVDQG D.JDP H S@\ HG Z IMKRXWADQ. HTXISP HOAY FD@BIG/ DQIA $ | HG
JDP HWDAFDQEH SO HGE\ MWWE R SHRS®ILV/ DQIGA 7KHIG-DR KRTQ) D/ DQJG.JDP H
FRP SHANRQ IRU FKIGHQ XQGHU  \HDW/ R DIH WYG 1) 1Q WF IRRY 1Q * DQEKIQDIDU
0 HARSRDEQ &IW KDG EHHQFRP 1QJ IRUVRP HWP HQRZ WY HQFRXUD LQJ VKDWIAH \F IRRYY
R * DQAKLQDI DUO XQFASDOSRBRIMRQ Z HH FRQEFWG IRUWLY F R SHARQ DQG WHQ
VFKRRY RAWR DVREOR  VAKRRY SDUAFISDMG 7KDQW VR &RISRIDRUGKLL . [QMEKDL
3DWOIRUDUDQILQ) D UIRU Z DMUVEQN DQG WDRVRU Z KIEK P DGH IMWSRWE®! VR F HDM D
EHDXWXO DQG FODQ IIHG IRU WH FKIGHQ $SDUWVILRP WL WLV D M VR UHFHYH
HQFRXWDIHP HOMIRP  IRWP HU - ROAV6HF VU DGP IQMADAYH RIILE BV : K\ IRUHMKH
FRRSHDARQ R 0U 1 3 3DWOR : HWRQ $JWR 6HHGV IRUSIRVIAQ] 1UH P HDW VR WH
KOH  $ VRER FKOGUHQIRP  VRKRRYR * DQGEKIQDI DUO XQIF SDOSRISRIDARQ
SDUAFISDMGIQWHS QGHU  / DQIALF R SHIRQ ,QZKIFK  ERVIWRRP  WFKRRYDQG
JWYIRP  VFKRRY SDUAFISDWG $QGDVRECR  WIF KW/ DOR FOP HDRQJ VR JXIGH
WHP $ VREOR  RILFIDY ILRP 6DGDQL&RMUH SO\ HG WH URGI R DWIMEQAH HHHV 1Q

WH HOALH FRP SHAMARQ 7KH HOMH Wl R WH XQYHMW ZDV F RWEQA RQ KDQG R
HQVXUH FRP SGMA DUDQI HP HOW

2QH' D\, QMUDAWRQDOSRQ HIHQFH

7KH ' HSDUR HOVR &KIGBUHQY / MMDWWH ) I® 0 XVHXP  DQG 3K\ IFDO( GXFDARQ DV
&KIBHQY 5 HVHDURK 8 QYHIMW * DQEKICDI DU 1Q FRAIDERWDARQ Z I WH , QAIDQ &RXQF OR!

6 RADB FHQFH5 MVHDUFK ,&665 RUDQVHGD2 QH' D ,QMUDARQDRRQHHF FRQ WK
0 DURK 7KH WHP H g&ROOHPIMQ) &XAMUHV  &KITUHQY / MWADMWH DV D * GEDO
* DMZD 1 IREXVHG RQ IQMUFXGMWDO XQEHIAMDQAQ) WIRXIK FKICLHQY QMDXWH 7KH
HYHQN ZDV IODXIXUDMG B\ QJQWUHV IQF REQ) 6KUW 3UWDIXEKDL 3DQKHLAD +RQ

( GXFDARQ 0 LQMMU * XNILDW 0 L/ 6Z DURRS 6DP SDW5DZ DO 5HQRZ QHG ( GXFDWRU DQG
* @EDOTHDRKHU3 UL H ) LQDOM 3R 5 & 3DWO+RQ 91FH &KDGF RU ,QADQ , QMMM R

7HDFKHU ( GXFDARQ * DQAKIQDIDU DQG ' U 76 - RWKL +RQ 9LF H&KDQF RU &KITUHQY
SHDUK 8 QYHUW ' U 9&KDUWDYL 0 ' I IWFRRUEACDMG DQG DQF IRUIHG WH LQDXIXWDO
IXQPARQ Z KHUH WH ERRN ¢f LLH 6N.OY GXFDARQ 7KWRXJK ' LDP Dr DXWRUHGE\ 0 W/ 502 DO
Z DV DOR IHBDVHG 7KH SBIDY VMWMRQZ DVDQF IRIHGE\ ' U 3DUKYL' DP RUDQG | HDIMUHG
QWQIXVKHG VSHD\HY 3R . DIHQ &RDV 8QYHMW R &DPEUGIH 8. ' U 3DUQ
6RPDQL 8. 6KUW(NDK$YKDG ,QAD ' U) LIS 5XF LVNL 3RDQG DQG' U . XVXP DNDU
1 HXSDQH 1 HSDO Z KR SUHVHQMG GYHWH J REDCSHY/SHPAYHY RQ FKLGUHQY QMUIDXH



3RWOXQFK  SDUDTBIODFDGHP LIF VAWMRQY Z HH KHT DA $9, 9KDYDQ &58 7KH YDBIGRRY
VHWRQ Z DV DFKRIHG E\ ' U 1 DIHQAD 9DVDYD DQG JWDFHG B\ ' U 5P DWDQNDU' XEH
+RQ 9IFH &KDQFHIRU &HOAMDO8 QYHMW R * XNIDWDQG ' U 76 -RWKL +RQ 9IF H
&KDQPHTRU &KITUHQY/5 HVHDURK 8 QLYHIAW

7KHH Z HH D VRVECR HIMDARY IOFXEQ) RIGHDQG  RQOQH SDUAE SDQV
7 KH HYHQAFRQFOGHG Z MK UH BPRQY 1HHGEDAN DQGDJURXS SKRWRIWDSK LI QMQJ DVSDIN
| RUIX\XUH DFDGHP |E FRIDERIDARQY

: RUGB<RID' D\

7KH &KIGHQV / MDMH )IP 0 XWXP DQG 3K\ MEDO ( GXFOMRQ ' HSDUR HOW R
&KITHQV 5 HVHDUFK 8 QYHUW RU DQVHG WH FHBEWDARQR © RUG<RID' D RQ

IURP P R DP DWWH 2 SHQ + DR WH 8 QYHMW ,Q ZKIF KDDWH
DFDGHP |E DGP LOMADAWYH W T DQG WXGHQW R WH 8 QLYHIAW SDUAFLSDMG * U 0 DKHQGD
3 DWCZ RINHG DV WH FRRIBCDRUR WIYSIRIWDP $SSUR IPDMD  SHRS®I Z HUH SUVHQW
LOWLY SURI LDP
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2 QIOH FRXUM FRP P MWWMH P HMQ) P IQXWV SUHSDUQ) VAKPMUHY [OMKPARQY DQG
SOQUQ IR FRQMV

3URSRVDOR 1 DARQDO6 HP LQDUZ DV SUHSDUHG DRQJ Z WK VHP LCDUELRF BUH DQG RWHU
QDU GREXP HQW DQGWKH\DP HZ DVVXEP IMWMG\R ,&665 1 HZ ' HBL IRUIWDQN
30QQAQI R . UMUK ( YHQNV Z IVK ELRF BUH DPAYIMEY SOQQQ) DQG GAVFUSUMRQ

1 DARQDCRXUIEXOP ) WP HZRWN 18&)  1RUBFKRRY GXFDARQ GUDI VP RGX®IGHMI QHG

6 FKRRO&XUIEXOP 0 RGX®!' HYHBRSP HOADQG&RQMEXMRQDM &( 57 1HZ ' HBL
&ROMEXWG VR WH 6 FKRROEXUIEXOP  GHYHBRSP HQW RU 6 RFLDO6 F HQF HVXENMPWDW
1&(57 1HZ ' HBL

3 UHSDUIHG WH &RQUXOBCR 3DANDJHIRUL &) 6( ) ( VHOUMUDARQ7 WDIQIQ) 0 RGX®!

6 VW &XULIEXOP ) LDP HZ RINTRUS UNVQMIUDMG ( GX * &( 57

&RXUHV ' HYHBSHG &RXQWHAQ) DQG 0 HQRUQ) 6N@ IRU 7HDF KLY 7R EDWHG
3HGDJRI\ IRU 7HDFKHY &RXQHIY DQG 3V FKRMHIS\  3HURQDDW DQG

3V FKRSDMR®RI\ $FOGHP IF : UMWY : UMW 6N@ 5HDACQ) 6N@ ( YDOXDARQ DQG
$WHWP HOAR * XQRWDY 3WRIWP P H
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9 DFDARQ$ FUMW ' HMLIQDQG, P SGP HQIMRQ

$ XGRERRN 5 HFRWGEQJ R 0 RQWMARUL OHVKRG

7 KLY UHSRUNRXICHY WH VXFPHVWMIXCF IR SBMRQR! WH DXARERRN UHF REIQ) SIRWPWRU7 KH
0 ROMARLLO HMRG LQ* XNIDA Z UMMQ B\ * IMEKDL 7KH REMPWYH Rl LY SURMPAZ DV \R
SURGXFH D FODU HYDJIQ) DQG SIRHMRQD® DUDMG DXAR YHMRQ R WH ERRN \R
LQFUHDVH DFFHVMELOV DQG ELRDGHQ IW UHDF KVR AYHWH DXAHQAHY LQFOAQ) WRWH Z WK
YIWXDAP SDILP HQW DQG LQAYIGXDY Z KR SUH HUDXAR EDVHG GDUQ]

7KH SIRMPWVHQOEIGG \WH FRP SGMW YRE HIHFRWEQ] R WH HOALH ERRN-D 5D )t $
FROMWMQI R FKDSWAY 7KH DXGRERRN IHFRUEQ) SLRE MV Z DV H HEXWMG Z WK DMAARQ
VR GAVBIOF@UW DQG | LGHDV VR WKH RUI LQDOM] W



EXUIFXOP 7 IDQVDFRQ WILRXJI K + DQGV RQO DWHP DMEV $PWY ARV



5 HVHDUFK $ PAMIW ' XUQJ &KHW) HWAY [

7KH 6\WXGHOM &KHW ) HYDO RUDQVHG B\ &KIGHQY 5HHDURK 8 QYHMW

* DQAKICDI DU H SRHG KRZ FKHW P SDRW WXGHQMN( P RARQDOWRELDV DQG ( GXF BARQDO

$ AR HONV7Z R UAVHDUAK WGEHY GG E\ ' U &KILDJ ' DUWMDQG"' U $ QBCD &KDXKDQ KDYH

EHHQ SUMVHQMG DWQDWRQDOFRQ HHQAHY KL K@ KWQJ WH HEXFDWRQDODQG SV F IREILEDO

YDOH Rl FKHW | RUVFKRRODJ HG VWYGHQW

( P RARQDOBVELOW DP RQJ &KHW 3@\ LQJ 6WXGHQW $ &RP SDIDWY HBWGA R * HQGHU

) DP L® 7\ SH DQG5 HMGHQFH

. 7TKVWYG IQROHG WXGHOVDIHG |  DQGDWHWHG HP RARQDOWEELDN XMQJ D
WEQEDUEVHG DB ) LQAQIV \KRZHG WDW R \WGHON GHP ROMDMG KLIK
HP RARCDOVEELON  Z W RQD DWD GZ GNHO * Y H KIEIWG VIKWD KLIKHU
WEELON WDQER V DQG

7KHYHQH IWR &KHW $ 6WG Rl 5HFHLY 16 2SIQRQV [DG 6 FLHQAILE ( YIGHQFH

. 6XUH QY VWXGHON DIHG | WY UHVHDUF KH DP LQHG SHUFHLYHG DQG DRVMDO
EHHIWR FKHW $ERXW  UHSRUMG IP SLRYHG VHD FRQLGHQF HZ W P RAWKRZ LQJ
DYHIDIH WR KK GIYHY 1Q VHD FRQARODQG GHAMYHQHW 2 YHU GP ROMDMG
VIWRQJ DFDGHP LF DAY HOWFLHAMQ) F KW I RUEHMUF RF IQADARQ SOQQQ) DQG
WP H P DQDIHP HQV 6WGHQV UHFRIQWHG EHHIW @H PHPRY DQG IRF X/ EXW
XQGHYDOHG GHAMRQ PDNQJ DQG SDAHQFH  GHVSIW VARQJ \F HQWIIE  HYIGHQF H
VXSSRUAQ) WHP

&DSDFIW %6XIQHQJ 3RILDP P H

7KH &DSDAW 9XI@Q) 3WRIWDP P HRQ2 QIOH 2 11 AQH&RXUH' HYHBSP HOAZ DV RU DQVHG
B\ WH ' HSDUR HOVR &XUIFXOP ' HYHBRSP HQVIRU DOWH Wil PHPEHY R WH
8 QYHUW 9 1FH &KDQFHIRU AVFXWHG WH XQYHMAWY YIMRQ | RULOMIUIDWQ) RQICH DQG
RIMH GDQQ) HOYILRQP HQV +H XQGHUF RHG WH VI QUIEDQF HR \XFK LQMDWYHVY 1Q
HQKDQAQ) WH TXDOWV R HGXFDAWRQ D G HTXLSSIQ) HEXFDWRLY Z I WH WNQY QHFHADY VR
GHMIQH | HAWYH DQG HQI DILQ) FRXWHV 7KH W KQFDOVHWIRQ GGE\ ' U &KILD] ' DUMDQG
' U - LIGHWK 3DMO IRFXVHG RQ YDURXV DVSHFW R WH FRXUH VXF KDV ) RUP DV GDLQQ)
REMPAYHY FRXUH REMPWHY GVWBEXMRQ R FLHAW REHY DG KBV DG
HIXOMRQY 7KH SLRIWDP P H KLKQKWG WH DEYDQMIH R ERW RQICH DQG RI@H
FRXUHV 7KH VSHDNHY QVAXWHG WH 16 IELONV DFFHWEION DQG GQYHUH GDLQQ)
RSSRUMQMEY WDW RQIH FRXUMHV RIHU DRQIMGH WH LOMUIF WH DQG KDQGV RQ
H SHUHQFHV SWRYIGHG B\ RI@QH FRXUMV 7KH SURILWDP P H SLRYIGHG DQ RSSRUXQW |RU
DAWAQGHHV VR VHHN FOUL LEDARQ RQ YDURXV DVSHE MR F IRUWH GHYHESP HQADQG VKDUH WHU
RZ QH SHUHQFHV DQG FKDBIQI HV
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5 HVHDUFK 3 URMIPVS FVYIHY

5 HVHDUFK 3RIF  SLHSDUDVRQ DQG &RUHFVRQ ZRUINVKRS

R WH 8 QYHUMW )RUWH W RRK IXCPMRQQ R UWMDURK DRWYMWHY D JXIGHICH LV
HAMHOADO 7 ( GHSDUR HOWVRRO GDGHUKIS VR F EDM IXIGHIXHY 7KH * XIGHOH ZDV

SUHSDUHG 1Q XQEHUWH IXICDQFH R WH &HOAH R 5 HVHDURK $ 1\WUDO@WH | DFXQV
P HP EHY DQG UMMHDUAKHY WIHYILHZ HG WIDWO XIGHTXH 6 RP H F RIHAARQV ZHUH I RX(QG 1Q WH
JXIGHIHY 2Q WH FRP P WWH UIHYIVHG WH I XIGHICHY $ QG 11QDOI XIGHTH

ZDV SUHSDUHG IQgFOAQ] ) 5(6+ 1DARQDO ) HZ KIS * XIGHDH IRU +&'  SURWRW
* XIGHICHV | RU7TRRCERQWMKFARQ SLRMFW $ UDR URMHDUF KURVHDURK HWIE \SRTF \ HW

/ DXQFKIQ) 6 DOPVIRQLQ] 5 HVHDUFK 3 LRMFW

&KIBHQY 5HHDUFK 8 QYHWMW QWG DSSTFDWRYY |RU

WH UMDUFK SIRWFW 1Q VER PDWU DUDV 7RRO
&ROMKPURQ DQG + ROME &KIGE ' HYHBRSP HONVS LRXQG

DSSTFDARQY Z HH IHFHYHG B\ WH&58 $1WIUVFUWO

UWVHDURK SIRSRDY ZHH  IIQDDHG  3WRWFW  ZHH

DARFDMG VR UHVHDUFKHLY [LRP YDURXY WMV R ,Q3AD

LOFOXAQ) 0 DKDUDVKWD $ QAKUD 3 UDGHWK DQG2 GMWKD

2Q W 1RYHP EHU WH SIRIWDP Z DV RUDQVHG VR DIRAWDGPARQ GMWKLY |RUKH
UHVHDURK SURWPW DQG WH 5 HVHDUFK SURVIPWZ DVR! | LIE DX @XQFKHG



2 UHQIMRQWR 5 HVHDUFKHYY DERXWIKH UHVHDUFK SROFLHV

7KH' HSDUR HQARU DQVHG D 5 HVHDUF K2 UHQBARQ : RINWKRS |RUS HVHDUF KA 1Q K\ EUG
P RGH 3DUAFSDOW ILRP Z IMKIQ DQG RXWIGH * XNIDWDWMQGHG WH Z RIMKRS 6 HVWIRQY
FRYHUHG UVHDURK J XIGHIOHV 1XQAQ) SURF IBXUHV SURMPAWMOQXUH P RQWRUQ) DG EXGIHW
DARFDARQ ZKIFK ZHH®GE\ ' U0 IQDED - DEGHD ' U 3DUMYHH' DPRU' U' VKD 1D DN
DQG. DPOMK 6DJDU ) $2 $ 4 $ VHWWMRQ DEAHWHG VFKRDW/ FRQF MDY DERXWIXQG
XVDJH El® WXEP WRQ -5) DSSRIQRHQNV JWDQN DGWWR HQV DQG  UHSRUAQ
WHTXWHP HOW

5 HVHDUFK 3 LRMIFW 3 LRI UHW/ 5 HYLHZ

&KLBHQY 5 HVHDUK 8 QYHMAW KDVD@RMAG 5 HVHDUF K3 LRWFW 1Q 6 HSWP EHU $V
SHU WH JXIGHIGH IRWP XOWG |RU WH UM-DUF KSLRWPW  UAVHDUF KLY VKRX@ KDYH \R
SUHVHQAD SIRIUHW IHYILZ. Z KHQHYHUDWNHG 7KH Z RINVKRS 1RUUHVHDUF KSURMPASLR] UMW
WHYLHZ ZDVRUDQWVHG RQ DQG WR 0 DF K $ FRP P MWWHR H SHWIWRP
WKH YDURXV [ IHBV KDV IHYIHZ HG SLIRIJUHW R WH SUIRWFWIQFOXGQ) 3UR 6 DWKSUDNDK
BKXND 3R $VKXRK %4VZDO 3R $ M\ MQK &KDXKDQ 3R 3DUDWKXWDP ' KDNDG DQG
3R -DHXDS$PIQ 2XWR  VREO  UHVHDUFKHLY SUHVHOMG WHU SURIUAW UHSRUV
$PRQ WHP  SWRWFW SWRILW ZDV \DWDARY DQG  UHVHDUF KLY ZHH JLYHQ D

FKDQFH VR SUIMVHQADI DIQ 7KHSWRIWDP Z DVFRRUECDWGE\ ' U0 IQDED- DGHD
0 HQ/RUQJ SLRIWDP P HRQ5 HHDUFK 3LRMFW

&KIBHQY 5 VDK 8 QYHWMW KDV DARMAG 5 HVHDURK 3 URWMPW 1Q 6 HSWP EHU
6RPH R WH SIRWFW DIH P XOAGMF SIDY SLIRWFW 7KH SIRILWW R WH UHVHDLF K
SURWFW LV VR EH UHYIHZ HG HYHY. M P RQIKV RUZ KHQHYHUUHTXIWLHG ,Q WH [IWAMHYLHZ W
ZDV IRXQG WDWVRP H P XAMAVAS@DY  SIRWFW QHHG P HORUQJ ) RU WH SXUSRWH
P HQRUQ) SRIP ZDVRUDQVHGRQ W 0D IQK\ EUG P RCH $ @MH DVSHAW R
UHVHDUFK P HMRGR®J\  @\H 2 EMPWYHV K\ SRMHMY  UMVHDUFK. TXHVARQY  YDUDE®N DQG
\VOP SIQ) ZHH AVFXWHG * XIGDQFH ZDVJLYHQE\ 3WR 6DQW * XSDB 3R % ' ' KID
DQG' U0 LQDED- DGHD

YWHDNQ) ' RZQWHYDMEVR SHMDUFK @ RINKRS

$ RHG@ ZRWNKRS ZDV RUDQMVHG \R EX@G

| RXQEDARCDOHVHDURK VW@ RQ VAR! 0 D

7KH HYHQWFRP P HQFHG Z WK |RWP DDAV GG B\

QIQWUH IFOAQ) 'U 1I0MK 3DQAD

SHIMMDU 3R 6DQW  *XSW DQG JXHW

VSHDNHY 3R 9KDUDWV RVKLFRQGXPMG WH | LAV

VHWMRQ RQ IRP XOWQJ IHVHDUFRK RENMPAYHY DQG

TXHVMRQV HQFRXUDILQ) DRYH SDUAE SDARQ

7KHVHFRQGVHWMRQE\ 3R 6 DIWKSUINDVK 6 KXND | RFXVHG RQ UAVHDUFK P HIMRGR®J\ DG
FRODERIDAYH SLIREGP \ROIQ) 7KH YDBIAPRY VHWMRQ LQFOGHG SDUAF SDQM HHGEDF N
FHUALLEDM GMMEXWRQ DQG D FERMQ) DEAHW B\ +RQ 9LE H&KDQF IRU 7KH HYHOAZ DV
FRRUACDMG B\ ' U 0 L.QDED - DEGHW DQG' U' KD 1 D\ DN 7KH HYHQAMHQGHG Z MK D JURXS
SKRVR DQG FHUALLFDM GMAMEXVRQ P DINQJ W VXFF NMXCFRP SBMRQ



5(325762) 0$-25 $&7.9.7.(6
7HDFKLQJ / HDUWICQJ 0 DVWAUDA RU3 WH 6 HUYLFH 6 FLHQFH HDFKHWY

$ ZRINKRS RQ 7HDFKIQ) / HDLIQ] 0 DMUDO 7/ 0
IRU3WH 6 HYEH 6 FLHQFH 7HDFKHLYY Z DV RU DQMVHG B\
WH ' HSDURHQN DWW 3WDUKQD +DD ' (7
* DQEKICDIDU RQ 0 U 5DWQED 3DWO
3KMEV DG ' U $WRN 1DNXP  &KHP MM
GHOYHHG WH VMWMRQY ,QDD  %( G 0 DMV DQG
6 FLHQFH P HWRG WYGHQW DQG VE R | DFXQV P HP EHLY/
IURP ' ,( 7 SDUAFISDMG 7KH HYHQAZ DV LQDXJ XUDWMG
B\ ' UOLQDED-DGHD +2' 7 ( ' U 8P IOEHD
3DQFKDO 3UGHISDO' (7 DQG RIMHUGI QUBUHY 0 U
3DWIOGHP RQWMDMG KDQGV RQ VAHQAH 7/ 0 V EDVHG
RO* WDGHV | FXUWIEXOP ' U1DNXP IRBZHGZ WK
FKHP MM DQG EIR®J\ 7/0 DPAYMEN 6WGHOW
DAWYHO SDUAASDMG SWDPWHG H SHUP HONV DQG
VKDIHG SRWYH IHHGEDFN 6RPH  SDUAFLSDQN
H SUHWHG [QMHWWIQ DSSOLQ) WHH FRQFHSW 1Q
$QXDO BMRY FOMRRP WOF KQ)  7KH
ZRINKRS FRFOGGG ZIM D 4 $ WHWRQ
FHUALLEDM AMMEXVRQ 7KHZ RINVKRS FRRUBCDMGE\ ' U' VKDL D\ DN $ \WW3 LR HWRU

3 DUNWKD SH &KDUFKD

7KH' HSDUR HQAP DCH WH DUDQI HP HOMR YILZ
WH QH WIBFDWAR! 18DUNVKD 3H &KDUFKD n
SIRILPPHRQ W) HELXDY 7KHSWRILDP
ZDV FROFHSWDQHG B\ WH 3UPH 0 lQWMU R

,QAD +RQE®! 1 DIHQGDEKDLO RAL 1Q

QWL SWRIWDP P H WH IHDUR H DP LODARQ UXIQV WH @Q/HV R VIMGHQWV | WH H DP ICDARQ
EHFRP HV D VR RXV | HFAYDOWKHQ WHUH Z LOEH D WDEFDOF KOQI H LQ VKH DIXGH VIRZ DLGV WH
H DP LIODARQ ( YHU \ HDU WLV SLRIWDP IV BIG RQD B\ WKH + RCRXWDE®! 3UP H 0 LOMMUB KWL
1 DUIHQAWD 0 RAL YXVWKLY WP H DRQJ Z WK KIP  QRP LODWG SHIRQV ILRP RIKHUIHTV Z HH
DOR LQYIWG LQWH SLRIUP VR SLRYIGH JXIGDQF HRUWH P HQBCDQG SK\ IEDCY HODEHQJ R
FKIGUHQ 7KH SRQV @\HB6SRUIVDQG' IWFSICH 0& 0 DU . RP - $YDQL/ HNKDUD DQG 6 XKDV
<DWILDM 0 HQEO + HDOK ' HHSIND 3DGXNRQH 1 XWIMRQ 6KRQDD 6DEDZ DODQG 5 XMV
' IZH\DU 5HYDQAX IP DMQIND 7HRKQR®I\ ) LQDQF H* DXWDY &KDXGKDUY  7HF K* XUKNA
DQG 5DCKIND * XSW &UHDAMW  3RAMMW 9INIDQNVO DAMH  DQG 94KXP L 3HQHN\DU
0 IQAX@HW 0 HQBCBHDFH 6DGKIXX 6XFF MV6VRUHV 7RSSHWYILRP YDURXVH DP V@H
836& ,,7-(( & $7 &¥6( 1'$ ,&6( HW DVZHIDVSDUAE SDOVILRP SUHYIRXV HAVIRQY
R 33& 7KWV/SWRIWP P HZDVDUDQIHGE\ ' U0 IQDED- DGHD +R 7 (



1A DNUWQD . KRONRQVKH RFFDVURQ R QMUODARQDO D Rl ) RUAWW

3UWDNXW QD . KRB D2QH @D ZRIWKRS RQ WH WHP H NRRG DQG ) RIAWWWH Z DV NRIQMD
RUDQ] HGZIW * ( (5 ) RXQEDARQ RQWH RFE EMRQR WH ,QMDAWRQDO D R ) RIAVW DWW
$UWDQ D8 GK\ DQ * DQAKIQDIDU ( [ SHYWHWIRQV RQ WH WHP HZ HH GHIYHHGE\ 0 U$ @S
3DQAW 3WRIUP ,QFKDUH * ((5 )RXQADARQ 7KH VHWIRQ ZIMZHWHG HOMXMDME
SDUAELSTMRQ [LRP WWYGHQOWV R 0 DAMUR 6RADO: RIN 06: ) RRG DQG 1 XWMRQ DQG
3K' VXGHOV R YREQ  7KWIRXIK HQIDIIQ) GVEXWRQY DQG [P P HUAYH DPAYIMEN \WH
ZRINKRS KUIKDIKWG WH IQMFDM FRQOHPMRQ EHVEHHQ IRIMWW DQG IRRG A VWP V
NQRZ BIGJH DERXWEXWMU @HV 1RAMUQ) D7 DIHQHW DQG DFDGHP IE GDERIXH 1O D CDMUDO
VHMQJ 6\XGHQN DOR Z MIHWHG WH O 1\ DZ DNLSOQAMRQ DQYP DO LQ WHUCDMUDCKDEMDW
DA% LDQ D8 GX\ DQ 7KH Z KR®! | RIHVWADICZ DV [QMIDPWYH DQG LQ RWP DAYH 7KH Z RINKRS
ZDVFRRUGGDMGE ' U3DUKYHH' DP RUS\WIMBQAB IR HARU

2QH' D\ : RINKRS ([IHPYH,P SGP HQEMRQ R 1DARQDO(GXFDMRQ 3RIF\

$2QH@ : RINKRS RQWH (11HAAYH ,P SOP HOAMRQ R WWH 1 DWRQDO| GXFDAWRQ 3RIR
ZDV KHG RQ RUDQIHG B\ WH ' HSWR 7HWMQJ DQG ( YDODVMRQ

1,7775 $KP HEDEDG IQFHPEWDARQR WH1 (3 V WS$QQAYHIDY 7KHKHDGR WH
GHSDUR HQABLRYIGHG DQRYHUYIHZ R WHZ RINKRS HP SKDV] 1Q) WHWHP HR! 1 ( 3

IP SOP HQAMRQ ' U 1DKWK ' XEH IOMRGXF 16 1,7775 GQVAXAMQ) W YIMRQ DQG
DFKIHYHP HQWV 1Q WKDSIQ)  HGXFDARQDO SWIDPMEHY ' U &KWDJ ' DM SUHVHOMG \WKH
SUMGHOADOWRD RXVIQQ) WH P SOP HOMWRQ WMV R 1 (3 DWWH 8 QYHMW DQG
SWRYIGQJ DVDWI L URDGP DS | RUIXVMUH LQUWDAYHY

,Q WH DWALRRQ VMWMRQ ' U ' XEH IRFXVHG RQ WH [P SDFWR 1(3 RQ WDF KLY
IDAQMAQY) D JWRXS DPAMW ZKHH WDFKHY DQG VWMGHQN SHURWPHG D WNW R
GHP ROMDM AXGHQIMHQI DI HP HQW7 KH VMWMRQ HP SKDV] HG WH SUDPAFDODSSTFDARQ R
1(3 SUCAS®N $WWKH HQG WDFKHY SBIGIHG VR VXSSRUMKH SRIF \V P SGP HOBARQ
Z UMQJ DQGAVSD) 1Q) WHUMADWI LHY RQD ERDUGVR M P ERT} HWHUF R P W2 HQW
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IQ * DP H/ DXQFKLQU

2QWH WK)RXQEDMRQ' D R &KITIHQY 5HVHDUF K8 QYHMW ( GXFDWRQ 0 LOMMUBKUL
3WIXO3DQWHU D RIFD® OXQFKHG WH LQQRYDWYH JDP HV . XF KNDGDP  DQG $ UAMR
7KHVH JDP HV SLIRP RM GDLQIQ) WRXIK SO HXKDQAQ) F KGUHQY F HDAYW NQRZ BIGIH
DQG @H W@ [Q DQ HJDILQJ ZD . XFKDONDEDP VD 1Q  JDP H WWDMRWMY F WFDO
WICNQ) VADMI\  GHYHBSP HOV D G WDP ZRIN WRXJK FREERDAYH DPAMMHY W
WAHQI WHQV DQDOWEDOWN@Y DQG HOF KU HY IRV KWDQG SOQQQ) KHSIQ) F KBIHQ
DSSURDFK SLREGP V&I LED® 7KHJD AH DOR QXUMUHV F IR CEWHVROMRQ W@ DQG ERRW
VHD FRQIGHFH HP SRZHIQ) FKIGHQ VR KDQEB! FKDBQIHV HIHAWHD 2 YHD®
. XFKDNDGDP DQG $ UAAR VHYH DV HIHPAYH VRRY WDAM-DP GMAD EGIQG HEXFDARQ DQG

HOMUIRLOP HOWVXSSRUIAQ) KRODMF JURZ W 1O FKI@HQ



7THFK 6KDD: RINWKRS

7KH ' HSDUR HQW 1Q DWRFIDARQ Z M IW NQRZ BIGIH SDUHU67(09%R7,;  VXF IFMX@®
RUDQVHGD @ ZRNKRS WG 7H K6KDD ILRP W 0D VR QGOD 7KH
ZRINVKRS Z DV \SHAD® GAMJIQHG IRUMWGHOV DUHG VR \ HDW/ \R HOXFDM WHP RQ
UHFHQADGYDGRHP HQV  LQQRYDARQY  DQG SUDPAFDODSSTEDARYY 1Q P RGHQ W KRB LHV
7KHZ ROWKRS FRYHHG D ZIGHDUD. R VRSIFV IGF XEIQJ &RAQ] SRERAFV ' ' FMIQDQG
3UOAY) ,QMOHWR 7KIQIV | R7  $UAILFIDO,QM@IHFH $,  DQG $XJP HOMG DQG 9 LLIXDO
SHDOW $5 95 ( DFK VHMMRQZ DV FUD WG VR EGIQG WHRUIHMEDONGRZ BIGI H Z WK KDQGV RQ
H SHUHQFH HQFRXUDILQ) WXGHQW VR H SGUH DQG LQQRYDWM WKURXI K LQMUIDPWYH DRV
DQG SURWRW 3 DUAFLSDQWV HQI DI HG 1Q EXL@IQ] LRERWE P RGHY FRAQJ P S®i SIRIUP V
GMIQQ) ' PREHY XQGHIWMQAQ HQRUEDWHG ,R7 DSSTDARYY DQG H SHUHQF QJ
IP P HMYHS$5 95 VP XOMRQV 7KHZ RUINVKRS F HDWG D WP XOWQ) GDLOIQ) HOYLRQP HOW
WDWVSDINHG FXURMW FUDWYIW  DQG F MFDOWIQNIQ) DP RQJ WH \ RXQ) GDUHY 7KH
IQWDAYH DIP HG VR EUGIH WH JDS EHVEHHQ WF IRROBIYHO HGXFDARQ DQG UHDOZ RUG
WIFKQR®I\ H SRVXH

7HFK 6KDD . RINKRS

7KH' HSDUR HQNQ DARADARQ Z WK IW NQRZ BIGIH

SDUHUB7(0927,; XFFHWX@ RUDQVHG D

@ ZRIWNWKRS WBG 7HK 6KDD IRP QG

SXQH R W - XCH 7KH ZRINWKRS ZDV

VSHAD® GMICHG IRU WYGHQW DIHG R

\ HDW/ VR HGXFDM WHP  RQ UHFHQADGYDGE 1R HQW

LOORYDARQY DQG SUDPAFDODSSTFDARYY 1Q P RGHD

WIRKQR®RI LHV

7KHZ ROWKRS FRYHHG D ZIGH DUD. R VRSIF VIGF XEQ) &RAQ) SRERIEV ' ' HMJIQDQG
3UOAQ) ,QMOMWR 7KIQIV |7 $UMIFDO,QMMHFH $, DQG$XJIP HOMG DQG 9 LLXDO
S5HDONV $5 95 ( DFK VHVMRQZ DV FUD WG VR EBIQG WHRUHMEDONGRZ BIGI H Z WK KDQGY RQ
H SHUHQFH HQFRXUDILQ) \WXGHQW VR H SGUH DQG LQQRYDWM WKURXI K LQMUIDPWYH DAY
DQG SURWRW 3 DUAFLSDQW HQI DI HG 1Q EXI@HQ) URERWE P RGHY FRAQJ P S® SIRIWDP V

GMIQQ ' PREHY XQGHWMEQAQ) VHQRUEDWG ,R7 DSSTFDWRQY DQG H SHUHQF @

IP P HUYHS$5 95 VP XMARQY 7KHZ RINVKRS FUHDWG D WP XOWQ) GDLOIQ) HOYLRQP HOW
WDWSDUNHG FXURMW  FUHDAYIW  DQG FUMEDOWKIQNIQ) DP RQJ WH \ RXQ) ®DLQHY 7KH
IQWDWYH DIP HG VR EUGIH WH JDS EHVEZHHQ \F IRROBIYHO HGXFDWRQ DQG UHDOZ RUTS
WRKQR®I\ H SRVXWH



+DSS\ 6 WHHW DQEKLQDI DU
2Q0 W 0D 7PH R ,QAD &KI@HQV 5HHDLF K
8QYHMW * DQEKIQDIDU 0 XQFSDO&RSRIDARY 5 +
* IRXS &DUMF +RQED DQG* 9)/  1Q SDUGHIKLS Z MK 5 DGKH
0 XGWSHADON +RVSMIO DV D KHDOK SDUgHU RUDQVHG
+DSS\ 6WHHW DIWVEHQADOY M * DUEHQ * DQEKICDIDU 7KH
HYHQN ZDV KHG DW%OFKSDQ * DD ZKHH DPAYMEV 1RU
FKIGUHQ ZHH RUDQVHG RQ WWH 0 DKD® D * DQGKL 3D
7KHH Z DV DOR D6 SRIVS$ UIHD LQGRRUDQG RXVERRUIDP HV

DQG D @H P XME FRFHW D VSHADO&35 WDIQQ) VHWMRQ
RUDQVHG B\ 5DGKH 0 XGWSHADDN +RVSIMIO ,Q ZKIFK ZH

FRQGXAMG &35 WOIQQJ ,WZ DV QRARQD D IHIX@UH HIF \H
EXWDOR WKRZHG WH P SRUBQFH R KRZ F WAFDO HYHU
VHFRQG FDQ EH IQ DQHP HUHQR : KDAZ H KDG VBXJ KWF K@
VDYH DQ RHV@H IQVXFK WP HV $ YD IBW R VR VIQVEZ R VR
YDQV DV Z HODV VAHQMILE DQG P DAMHP DAFDOP RGHY ZHH
SXWRQ GMVSD IRUFKIGHO B\ WH 8 QYHMW $ SDUM URP
WL P\ WR®RIIFDOJDP HV @H 7ISFDW \SIQQQ) WS DQG
PDE® ZHH SDHG B\ WH FKIGHQ DW %DFKSDQDI DD
$ PAYIVHY @\H SDIOAQ) DQG P DNQ) WH EFVAVRXWRI Z DAM
Z HHRU DQVHG | RU\ RXQ) FKICLHQE) 916, DYDWKIND

+DSS\ 6 WHHWB DGRCGDLWD

2Q 7P HV R ,QAD DQG YDURED &UE MWV

$WRADIRQ %&$ RUDQIVHG D JWQG + 0SS\ 6WHHW
HYHQW DV . DP DAEDJK IRU WH SUIRPRARQ R \KH
YDLRED 3UHP IHU/ HDUXH 98/  FUENHWARXLLDP HOW
7KHSWRIWDP P HZ DV MO RUDVHGE\ WH GMMEW
DGP LQMADARQ WH 9DGREDD 0 XQFSDO

&RERIDARY DG LODXIXUIDMG B\ %&$  SUHMGHQW
3WQE $PIQ 1O WH SIWHOFH R %3/ F I0WP DQ
6KHAEO 0 H\WD 9DGRGDD 3RWFH &RP P MRQHU
1DUMP KD . RP DU 0 XQFLSDO &RP P MRQHU $XQ
ODKHVK 9DEX DQG RWHU GJQWIUHYV  9DURXV
DAYMEV DQG WH HOMMDWY R WH FW HQY 7KH
+DSS\  6WHHW HYHOW RUDQMHG DW . DP DAEDIK
| HDWUHG LOGLI HORXV DQG P RGHUD JDP HV @\H - KXP ED
' DQFH <RID %0CP IQRQ 6NDAQ)  &UFNHW &KHW
$UKHY ODDKDPE 9%&KDPDUWER * @' DQED DG
+ XD +RRS 7KLV +D8S\ 6WHWSLRIWDP Z DV QRARQD
VXFFHWM XQQ SURP RAQ) WH %3/ FUENHWRXLLDP HOW
EXWDOR SWRYIGHG D XQTXH RSSRUMQW |RUVSRUV
KHDOM DQG VRALDCHQ) DI HP HQWR WH AW HQV



1 DWRQDOBFIHQFH' D\ &HBEWDARQ

,QGD 6 FIHQFH) HWAYDO

2Q DQG 1 DARQDOSAHQFH' D\
&HBEWARQY DQHYHQAZ DV RUDQVHG E\ WH , QAN IRU
3OW D 5HVDUK ,35 DW,35 %KDW,Q WL HYHQW DQ
H KIEEMRQ R YDURXV WHSTDV R VAHQFH VHBPWG DAMKH
HQGR WH FRP SHARQIURP DOMH VFKRRY DF BVW* XNIUDW
Z DVRUDQVHG 6WMGHQVILRP VEKRRY DQG FR@Y HV DALRW
WWH WM P HAMGHU WDFKHWY DQG SDUHQN VR Z MGHW WH
1 DARQDO 6AHQFH ' D FHBEWARYY DQG  JHW I LUAMDQG
NQRZ BIGJH R VAIHQFH DQG WH VFRSH Rl ,35  &KIGIHQV
SHDUK SQYHMWYV VRV ZHH \SHFD® QWG R
H KLEWDQG J DP HV UHDWG VR VFLHGFH DALY HYHQW, Q WH
SIRIUP DVR YDQRSHIDMGE\ WH&HOAHR 7R 6FHQFH
R WH &KITUHQV 5 HVHDUK 8 QYHIAW Z DV SXWRQ GVSD)
DAMKH FDP SXV 7KH , QAMMM IRU3@WP D 5HHDUFK |35
DOR RUDQMVHG DQ H KIEMRQ R P RGHY G \KH
VAXPXWH R WH VR\DP DN P DFKIQH DQG D YIMW\R WH
FDPSXV R ,35 ' XUQ] WH VER GD'V P RH WDQ
VWYGHOW ILIRP VAKRRY DQG FRBUHV DRQJ ZIWK WHU
WDFKHY DQG SDIHQN GHP RQMDWMG WH VR YDQ R
&KITHQV'5 HVHDUFK 8 QLYHUMW

7KH ,QADQ 6AHQFH ) HAYDO ,6)  KRWMG DQQXD@®

B )HIXWRQ &R®UH 3XH IV RH R ,QaDV
SUHP IHU VAHQFH RAWHDRK HYHQNV  ( WEEQKHG R
FUGJHWH.J DS EHVE HHQ DFDGHP 1D IQGXAVM  DQGWKH
JHQHDOSXEQE ,6) KDV FROAMMQ®D VHYHG DV D
SOWRP IRU \KRZFDMQ) FXWMQ) HGJH UHMHDUK
IRMMIQ)  IQMGEVASIDY FRERDARY  DQG
LOVSIUQ] \ RXQJ P IQGV VR H SBRH WH [LROAHY R

VAHQFH DQG WRKQR®I\  7KH HAWRQ R ,6)

KHB RQ - DQXDY DAY HIXWRQ&RMUH FDUIHG
IRZDG WY GUDA ZIW WH WHPH R ,GDV R
,P SDFW6 FLHQFH IRUWH 3HRS®! 7KLY\ HDUV | HVAYDO
HP SKDVMHG LOMEVASIDY  IHVHDLF K 1Q VIBF 1Y
JGEDD FKDBIQIHV WXFK DV FQP DM  FKDQIH
XWEICDE®! HQHU\  DQG WIRKCR®J LIFDOHTXIW ) RU
WH IDFXQV R &KI@HQV SHWDF K 8 QYHIMW

IOFOGEQ) 3DQNDM RQEDM D DQG 5 DMK 9DQVEDAL D
WWH | HAYDOSLRYIGHG D SOMRIP VR HQIDIH Z WK \WH
OWMVW\VAHQAILE DGYDQRHP HONV \KDWH IGHDV Z WK
SHHY DQG H SGWH RSSRUMQUEV |RU FRAIDERWDAYH
UHVHDURK LQWHUUHVSHPAYH [ LHTGY



*\ DQONXP EK
*\DQ. XP EK Z DV RUDQL HG DAF XNIUDWO LG DSIVK. $ KP HGDEDG 1Q D MIQAQMDAYH
R 6KINVKD 6 DONIWSWKDQ 1\ DV 1 HZ ' HBL DQG* XNIDWO LG DSV $ KP HADEDG ,Q WLV
HYHQA/D WY DV R DQVHG Z KHIH YDURXV Z RINV EHQ) GROHE\ WH &KIGHQV 5 HHDUF K
8 QYHUMW Z HH QSO HG ,QZ KIFK WH SHRS®! HOMXMDWEDD JRAIQ RUP DWRQ DERXVWKH
7DSRYDQ &HQAH 6KIVKX &RXQUHIR) &HMMU DQG YDURXY DRRYIVHY IXQ E\ WH %DO/KDYDQ
' HSDUR HOW 7KH HYHOWZ DV DMAQGHG B\ \WYGHQOWNV WEF KLY SDUHOV DQG HOXFDARQ
H SHUW ILRP YDURXV XQYHMMHY F RBUHV DQG VFKRRY OF BW ,QAD $SDUMURP WLV
GHVIIBIG AVFXVWRQY Z HH KHT Z W YDURXY HGXFDARQ H SHIW DERXKRZ WH &KLGBUHQV
5 HVHDUFK 8 QLYHUWW Z L@BDS IQR WH Z RUT Rl HEXFDARQ DQG WWH RYHD@GHYHBRSP HOAR
WH FKLGS LOWH | XVKUH
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2QH' D\ 1 DWRQDOB HP LODURQ WIXLAHQ) %IGIHY DUHOAQ) &RP P XQW DQG QFOMRQ
LQ( DUD &KLTKRRGN

7KH VHP [QDURQ 9AI@Q) %IGIHY 3D HOAQ) &RP P XQW DQG, FOMRQLQ ( DUD &KITKRRG
Z DV DQ LOMBPMDOFRQYHIHQFH R 1IGHDV IO KW DQG LQWDWYHV DIP HG DWUHP DI LQIQ)
WH IRXQGDARQDO\ HDW R D FKI@Y @H $QF IRHG 1Q WH WDQURWP DIWYH HWRV R
IOFOMYIW  IWH SBRUHG WH G Q0P IF IQMS@ EHE HHQ SDIHOAQ) DQG F R P XQW DV
LOAVSHODE®! SIADLY 1Q VKDSIQ) HTXIMEE®! DQG HP SDMHME IXWUHY 7KURXIK WRXIKW
SLRYRNQI GVPXWIRQV DQG LQAMYH GHIEHIDARQY SDUAFISDQW H DP LCHG LGF XMRQ QRADY
DQ DEVADPWGHDCEXVDV D VBQI LE® | LDP HZ RUN | RUDPARCK RQH VKDWE IDEDMY GYHOW DV
D FRUIGHWWRCH R SIRIUHW 7KH VHP LQDUFDEBIG |RUD SDUDAIP WKUWQ SDUHOAQ XUILQJ
FDUHILYHY VR WDQUFHQG WH LQUX® UDQG HP EWDF HWH FRP P XQDO Z KI®! HQMMRQQ)
FRP P XQWHV DV IELDQMFRM VWP V R P XWDOVXSSRUNV7 KH HYHQAZ DV D F DURQ FDDWR
Q\P DQWB EDWIHY DQG EXI@ EUGIHV R XQGHUAMBQAQ) DQG VRIGDUW UHDIIILP 1) WKH
VKDUHG UHVSROUELDN R QXUMUQI HYHY F K@Y ERXQEBM/ SRIMQIWDO




3 DUHQWQJ 7DAN
7KH' HSDUR HOMR &RP P XQW  6SHADO( GXFDARQ VXFFHWIX@ R DQVHG D P RQKO
3DUHOAQ) 7D VHUHY KHB RQWH VWDQG UG 7KXU/GED, V YID* RRI®I 0 HHWHQIDILQ) RYHU
SDUHQV WDFKHY DQG FDUHILYHW [LRP DFIRW * XNIUDW 7KLV YLLMDO |RWP DV
SURYIGHG LQAUHDVHG DFFHWELOV DQG | ®f LELOVK HIP LCDAQ) WDYHOEDUIHY DQG HQDEQQ)
SDUAFLSDQWV VR NRQ I LRP WWH FRP IRWAR WHUKRP HV % GIYHIILQ) DQ LGF OAYH SOARP
@H * RRIG! 0 HHW WH SIRILP IRAMHG VWRQ) VEZR ZD FRP P XQFDWRQ HKDQF QJ
UHDMRQWKLSV DQG WXVAEHE HHQ | DP LaHV DQG HAXFDRY 7KH RQIGH GHIYHY  DOR HQUXUHG
FROYHQHQFH DQG FROAQXIW  ZIWK 1G] [EG! VF KGXQQ WHGXAQ) FDQF MDMRQY DQG
HQFRXUDI LQ) FROWMMOQAHQJ DI HP HQA2 YHID@WH LQWDAYH KDV VMAHQI WHQHG F R P XQW
ERQGV DQG DI QHG Z WK EFVASLDPWEHV LQ YILXDCSDUHQWWIDR KHUFRERIDARQ

. $7+% . DAARWVRSHRI $ QHFGRWAV 7 KDWF HBV $SSUHFIDWRQ

7KV IQUDAYH LQYMAY SDUHQN WDF KW DQG FDUHILYHW [URP * XNAIDWV VR \KDWH

HP RARQD® UFK UHDOMH DQHFGRMV WWDWFDSVIUH WWHU SHYWVRQDOH, SHUHGQF N 1Q F K@

UHDUQ) DQG P HORUQ) 7KH JRDOLV VR KRQRXU WH HP RARCDO LQVSIWDARQDO DQG

LEVADAYH P RP HQW WDWKDSH D FKL@RY J URZ W DQG VHOUMYDMRQ

&ROMONE DI RUHV

. 3DUIHQMNS QHFGRWV + HDUAHOWRUEV ILRP P RIHLY I DWHY DQGIDP 1O P HP EHUK
DERXWP LOMRGQHV HYHY GD. P LUDFGV F KO@IQIHY DQG VP DIMXP SKVIQFKIES FDH

. 7THDFKHU/M$ QHEGRMV ) LUAMDQG CDUDAYHV | UIRP HEXFDRUA LH BFWQ) FRP SDMRQ
IXICDQFH P RAWDWRQ WDFKIQ) EUHDNWKURXIKV DQGF DMRRP HSLSKDQHV

3XEQFDAWRQ 3 @QVb

7 KH 1 LQDORXVBXWZ I@QFOXGH VE R ELAQI XDO * XNUDW ( QI@K  YROP HV

. 3DIHQWh7DON o3 DUHQAMS QHFGRMM

. 7THDFKHUAM7DON o GXFDRIAS QHFGRMM

( DFK ERRN Z LO@SUHVHOMMH VHBPWG WRUHV 1Q D VW®! WDAMY IHDVZE®! KHDUAHDVDQG

DSSHDIY VR D EURDG DXGHFH
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« /RO WHRIQWG3K' VXSHXYMUWYIXIAQ) WXGHONVIQ  VXEMFW

. 8QEHUB+2' + BFKHPH3K' 6WGHQN DIH JHMQI P RQMO 5V |HTRZ KIS
|RUWH SHIRGR VE R\ HDW/Z WK 5V F RMWQIHQR DQOXD®

. 7KH SRRILKW R WH 3K' WXGHQOWV IV SHURAFD® DMWHG B\ 5$& DG 5' &
P HP EHW/

.« 2 CHWYGHOADZ DUEHG 3RWERARID) HIBZ KIS E\ ,&6665 1HZ ' HBL

3+' 678' (17'$7%
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&HBEWMRQR! 7HDFKHW' D\

$VDSDUAR WH7HDFKHUV' D\ FHBEWDARQ WXGHOWR 6RFDQ RN 0 6F ) 1 SHIRWP HG
WH ROl R WDFKHY DQG H SIWAWHG WH 1P SRUBQFH R 7HDFKHUV ' D DQG WHU
H SHUHGFHV R ZRINQJ DV WDFKHY ,Q WY SIRIUP  WH YIEH FKDQPHTRU GHIYHLHG DQ
LOVSLDARGDONH QRW DGGLHW

2 UHQMRQ ( P SRZHUQJ 7RP RURZ V 6RFLDO/HDGHU

$ WUHG RUHOMMRQ SIRIUP ZDV RUDQMG RQ WH WHPH R riP SRZHUQ)
7RP RURZ V 6RADO/ HDGHWY 2 Q WH IIWAVMGD.  WHH ZHH WUHH VAWMRQY UHVSHPRYHD
BHWMRQ ,QDXIXWDO&HHP RQ KYBMQIV R 5HIMADU. H QRM 6SHHK  ( GXFDARQ IQ D
&KDQIIQJ : RUB % +RQ 9& 61UDQG H SHWWEDI B\ 6KUL0 HHWBRQL $FVRU 3 URGXF I
)@ ' WHPRU RQ g&KIGUHY 6HIDY ) 1PV DQG 6RAHWI - QG 6HVWIRQ RQ 8 QGHIAMIQAQ]
WH &XUWIEXOP G 6HWRQR * LRXS $PAYIW <RJ * P HVE\ 3R 5DQUMQK 30ZDU 2 Q
WHWHRQGG @D WEHWRQZ DV* XHWW HAMUH RQWH 7RSIE * HQGHUDQG &RP P XQFDARQ
E\ 0 U* DXWDY7KDNNDU QG6HWRQRQ) IHG: RINDQGIIMW2 YHYHZ  WGEHWRQZ DVRQ
( QAHSLIHQHXUKIS ' HYHBSP HOAE\ 0 V 5 XWX 6KDK ) RXQGHU9ICK\ D' DDQ) RXQEDMRQ



YHWYDFKDR %4HW.3 DGKDR

$ ZRINKRS ZDVRUDQIHGRQ ™ ) HELKDY IRUO 6F ) RRGV DQG 1 XWIMRQ DQG
06: WGV R &KIGHQV 5HHDUFK 8 QAYHMW B\ WH ' MMPWEKIE ' HYHBRSP HQV
21IIFH IRU3* DQG 3* ' LS&P D WXGHQV 7KH SIRIDP %W 9%DF KOR %M/ 3DEKDR ZDV
RUDQVHG E\ WH' DMMPWEKITS' HYHBRSP HQAR |1LE H* DQEKIQDI DU DV D MIQAIQMDWYH R
&KIBUHQV 5 HVHDUFK 8 QLYHUWW DQGWH' MME \BIKIES ' HYHEBRSP HQAZ |1LF H* DQAKLQDI DU
7KH PDQ REMPWYH R WL FDP SDIQ IV VR SURP RM JHQGHU HTXDDW DQG SWRVIGH
HGXFDMRQ R JIWY 7KLY FDP SDLIQ Z DV WBUMG VR IQFUHDWH WH ELUK DM R JILY DQG
SURP RMWH HP SRZ HPP HOAR ZRP HQ ,QZKIF K

$ FDP SDLJQZ DV OXQFKHG VR LOFUHDVH WKH ELLK UDW DQG HOXFDARQUDWR! J LY

$1P VRWRS GVFUP LODARQ DI DIQWZ RP HQ DQG | HAFIGH

9 DURXV HEXFDWRQDIDQG KHDO VAKHP HV I RUMH HP SRZ HP HOAR ZRP HQ

$ WMEGFH DQG HOFRXUDI HP HQAWRUSUP DU DQG KLI KHUHGXF BARQ

&RRSHIDARQR WM J RYH.QP HOW DQG VRFLDCRLI DQVDARQY

6FKHP HV@\H/ DALY D\VKP LDQG 6 XNDQ. D6 DP UGCKL<RBQD Z HHMICHG

$Z DUIHQHW FDP SO QVR GHYHBS D SRAVYH P LOGVHWRUJ LY

6 SHALDOFKROUWAKLSV DQGVXEMG. P HDVXUHV I RUHGXFDARQ

P SOP HOMRQR VWIPADY VI RUWH SLIRMF IRQR! JILEY

6WIPWFRQAROVR SUHYHQMHDU® P DUIDIH 7KH 6XAD GRMUH Z DV RUDQAVHG RQ WKH

DERYH

/ H) DODMMWBQFHWR Z RP HQ
$ SDUNURP WKLY FHUAILEDWAV Z HUH DOR GMMEXWG DQGWH SURIUDP ZDVYHUY VXF FYWIXO

- RUG YHDWAHHGQD © HHN

© RUG YHDWMHHAEQ) : HHN ZDV FHBEWDMG B\ 0 6F ) RRGV DQG 1 XWIMRQ \WYGHQW R
&KIBHQV 5 HVHDUFK 8 QYHMW $V SDUMR WLV FHPEWDARQ RQ IXGHOV
IXG LQJ 1Q6HP HWWMU SHURWP GUIP DROWHWHP HR &BMQ) WH * DS %HDW HHAQ)
BXSSRIVIRU$ @ VR SUHIQDONVDQG GRVAQ] ZRP HQ DWYRUMS QIDQZ DAL &HOMU  DQG
7DSRYDQ &HIMUEKLBUHQV 5 HVHDUFK 8 QLYHIMW * DQGKLQDI DUb( 11RUAZ DV P DGH VR FUHDWM
OZ DUHQHW RQWH P SRUBGQFH R EVHDWHHAQ) GXUQ) WH: RUGYHDWHHAQ) © HAN



1 DARQDOL XVWAVIRQ 0 RO &HBEUDMRQ 7ZR ' D 1 RINVKRSK 1 XWIMRQDCS Z DUHQHW
7RRO HYHIRSP HQW

. KD&\ D. KXUDN + HISDG ( [ KIEMRQ &HQWH * DQEKLQDI DU * XNILDW, QGLD

7KH W, KDE\ D. KXUDN ([ SR KRZ FDVHG IQQRYDARQY 1Q WWH IRRG DQG EHYHIDIH
IO 7KH HYHOW IHDMUHG DGYDGF 16 IRRG SWRF MMQJ P OF KQHY  VXWWRLQDE®
SDFNDIIQ)  DQG KHD®K | RFXVHG SURGXFW @NH RU DQF DQG SOQMVEDVHG DOMUDAYHY / LYH
GP ROMDARYY DG IOMIPRYH WET SIRYIGHG SWPAFDO IQWIKW QR HP HULQ)
WRKQRRI LV 7KH YIMWRI HIHG LQYDOXXDE®! H SRVXUH EUGILQ) DFDGHP IF NQRZ BIGIH Z WK
IOGMM SIDPAFHY W LQVSILHG FUHDAYH WICNIQ)  DERXW LQQRYDWRQY DQG FDUHHU
RSSRUMQMHV 1Q WWH G QCP IF IRRG VHAVRU P DNQJ IWDQ HQUFKIQ) H SHUHQF HIRU DD
DIMAQGHHV

' MEV' D
' IHWMEV ' D ZDV FHPEWDMG B\ WH 0 6F )RRGV DG
1 XWIMRQ WXGHQOWV R 8 QYHMW RQ - DQXDU XQaHU

WH IXIGDQFHR ' U . UVKQD 7KDNNDU 7KH HYHQWFRP P HF 16
Z W EBMAQIVIURP WH + RCRXUDE®I9 LFH &KDQFHRU' U 31QD0
' KROWD D FAQFDOGHMADQ Z KR VKDUHG YDODE®! IQUIKW RQ
EXIQQ) [P SDPWXO FDUHHY IRU WH QH W JHHIMRQ R

GAHMADQV DQG SURYIGHG HWHQADOQXWIMRQ SV | RUVRGGBLY

7KH VWWRQ ZDV DMAQGG B WH SDIHOV R

6 KIKXSDUDP DWAKDQ DQG | DFXAOV P HP EHY 7KH @D, Z DV I1GBIG
ZIW HQHUI\  [HDAWUQ] P RAYDARCDOVEBON 1XQ HEXFDARQDO
JDP HVIRUFKL@HQ DQG LOMDPAYH YIVXDOGVSD) V RQ SRUARQ
V]HV EDDQFHG GHW DQG HWHQWDO QXWHQW DIP HG DW
HGXFDAQ) SDUHQN $CGAVMRQDD  WYGHOW F RGXPMG %0 ,

FDBXOARQY IRU WH EHQHIADUHV DGAQ) DQ LQRWP DAYH
VRXEK VR WWH HYHQW

0 LBWXV) HWYDOYIMW

0 6F ) RRGV DQG 1 XWIMRQ 6WWGHQN DQG WDFKHY YIMWG R ( YHY GD O LOAMMRQ

) HELKDU 7KHH ZHH H KIEMRQV \WKRZ FDMQJ  YDURXV IRRGV QVKHV DG KHDOK

EHQHIW P DGHIURP P LGBW O LGW Z HH DOR VRG 7KLY [ HAYDOI LYHV 1DUP HY SURGKF i
DQG FRQVXP HY WH RSSRUMQW R GDLD P RIH DERXWP LGWIURP WH ' HSDUR HOWR

$JUFXOMUHV 1 DMWDO$IUEXOXIH 7KH WXGHQV DQG WH WDFKHY \VKDUHG WWHU YIMW
H SHUHQFHWHCQH WED. LQVWKH FOVRRP



© LOWU) RRG) HDW\S + HDOK\ / XQFKER[ &RP SHVIARQ: LOWAU) HDWAIRU /IMB! + DQGV

* XNDUDWBXAOXLDO ( GRFXVIRQ &RP SHMARQ

7KH * XNIUDARXOMIDQ, BRMRQERP SHINRQ ZDVKHGRQ ™ ) HELKDU DAGRRQRQ
WKH XQLYHWMW FDP SXV 7KH HYHOMDZ HOAXMDWE SDUAFSDARQ ILRP \AXGHOWV | LRP
YDURXV SRRIULP V LQFOXAQJ 0 6F ) RRGVDQG 1 XWMRQ 06: DQG3K' 7KHF R SHAMRQ
ZDVIWDFHG B\ WH SUAVHORH R WH + RQRXWDE®! 9 L HXKDQF IR 5 HI MADU DQG \MIIT 7KH
HYHQAZ DV LQDXI XUDWAG B\ WWH YIEH FKDQF KIRU Z KR GHOYHUIHG DQ IQVSIUQ) VSHHK VR WH
IMGHONV HOFRXUDIIQ) WHP | RUVKH FRP SHAARQ + H H WIQEHG KLY FRQI LDWOWRQY VR VKH
SDUAFLSDQW R LELD® GHFOUQ) WH FRP SHARQRSHYQ ' U6DQND. 3DWACY. DVWHMGIH DQG
WH Z LQQHY Z HH DZ DUEHG Z M FHOALLEDAY SUJ HV DQGP HP HQRHV

2QH"' D : RINKRS 2 QQ&KLE' HYHBRSP HQWIDG )DP 1O : HOEHQ) %IGILQ) 6RFLDO

- RINDQG+ RP HBFLHQFHT

$ RH G ZRINWKRS RQ &KI@' HYHBRSP HQADQG) TP 1® : HOEHQ) ,QMIWDARQR 6RF DO
© RN DQG +RP H6FIHQFH ZDV RUDQVHG B\ WH ' HSDUR HOAR 6RFDO. RIN DQG +RP H
6 FLHQFH DVNEKLEBUHQV 5 HVHDUFK 8 QYHMAW 0 RHWDQ — WWXGHQW R KRP H\F HQF HDQG
VRAIDOZRWN IUIRP  YDURXV FRBUHV R * XNWDWDQG PRIH WDQ  WXGHQW  LGF XEQ)

VIXGHOV R &58 SDUAFAISDMG 1Q W1V Z RIWKRS  7KH LQDXI XUIDOVAWMRQ R WH Z RINVKRS
Z DV DMWIQGHG B\ WH + RQRXWDE®! 9 LIFH &KDQFHIRUR WH 8 QYHWMW ' HSXW ' LWHARUR!

WH' HSWR : RP HQ DQG &KI@: HIDH . MKRWH . DBUD 5HIMADUR WH 8 QYHWMW ' U
1 1GMK 3DQ08 D DQG &KDIWP DQ R WH ' HSDUR HQV3WR 3WDWKDQABDMOS$ VREOR! |RXU
VHWMRQY ZHH KHB GXUQ) WY ZRIWKRS $1WU WH LDXIXIDOVHWMRQ 1Q WH VHF RG
VHMRQ ' U 6KHHBEHQ 6RGKD $\WIMEQWV3WRIHAWRU 0 XQF SD0$ UV DQG 8 LEDQ %D
BFIHQFH &R®UH OHKWDD 0V 6RP\D ' DYH 1XWMRQ 2IIIFHU 81,&() 2IIEH
* DQEKIQDIDU DQG+ DUAN 6KDK &RQUXGBQNS 1,&() 2 1IFH Z HIH SUMMHOADV WH H SHIV
R WH WG VAVWMRQ &HALFDWA Z HH D DUEHG VR WH AXGHQW LQ WH F RFOEQ) VAWRQ
R WHZ RIMKRS 5HIMADU 3R 5DQUMMCK 30Z DU 3R 6DQW * XSV DQG3 R 3 IDVKDQN
3DWCOZ HH SUIVHQALQ WH FRFOEQ] VMWMRQ 7KH YRM R WDQNV | RUVKH HQALH SURJ LDP

ZDVJILYHQE\ ' U 1 MIEHQ &KDXGKDY &RRECDWRUR WH +RP H6FAHQFH' HSDUR HQW' U

1 DLIHQED9DVDYD SO HG\WH LRBIR WH F RUECDWRUR WH SURILDP
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%D0O DUD 7WDIQQ) : RINVKRS
7KH ZRUNKRS DP HG VR FUHDM FROMP SRIDU F KEBUHQV WRUHV 1Q @QH Z WK * LIMEKDL
YDGKH\DY WRUY WA P HKRGV 2 WIDQ] HG B\ WH * IMEKDL %DGKHND &KDLUDABKLGUHQY
8 QYHWMW * DQEKIQDI DU WH %O DU 7WDIQAQT : RINKRS VRRN SOFH RQ - DQXDY % DQG
w DWEKU ' DNVKIQD 0 XUA , QAIMARQ 1Q 9KDYQDIDU : I HIKWAMHWMRQY WH
ZRINKRS IRFXVHG RQ IQVSILIQI P SDPWKXO F KEBHQV QMDXWH EDHG RQ * IIMEKDLV
VR W@ SUQASBN . H IDAOBRY IQFOGHG' U7 6 - RKL 6KUL9ISXEKDLI\ DV DQG
S5DFKQDEHQ 3DWMDN ZIMK  LOVIWHV ILRP YDURXY GMMEW 1Q * XNWDW $ GGG
QAVAXWRQ RQ WRY W) VAHQFH ZDV KHG IHWXOAQ) IQRYHU  UHF REHG WRUHV DOG
QVAXWRQV RQ K\ WP IE WRY W) DQG P XME 7KH RXWF R HDIP VR H SDQG F KBUHQV
WRY FUHDARQ Z RINVKRSY DRLRW * XNIUDW HQUEKIQ) HGXF DRY W@ % LOFRSRIDAQ
@FDOFXOMH DQG WIFKQR®I\  WKH Z RUNVKRSV Z @HQKDQFH FKIEBUHQV HQJ DI HP HQAZ WK
GDLOQ) P DMUIDY 3UP DY XVHY LG XEH HGXF DRY SDUHOW WRY WIGBLY DQG QEWDUDQY
Z KR FDQDSS® WWH WIFKQTXHV GDUOHG VR | RAMUF EDAYIW DQG HQJ DI HP HOAIQF DMRRP V
DQG KRP HV 2 LI DQ} DARQY FDQ KRWAZ RUINVKRSV DQG HYHQW WKDWSLRP RM R W) V
UR®I LQ FKLE GHYHBSP HQVEXL@IQI DF R P XQW DSSUHF DARQ | RULY DUNRP

%D0O DUD 7WDIQQ) : RINVKRS
$ ZRUINKRS |RFXVHG RQ UHYIYIQ) FKIGBHQV WRUHY DQG
IR VRQIV VRRN SOFH DAMWKH $WDQ. $CKDP &RP SB[ 1Q
$P WDK IRP R RUDQ] HG
B\ WH * IMEKDL %DGKHND &KDIU Z I VXSSRUMURP  WWH
6DKIWDS$NDGHP L 1 RIZE® 1LI XUHV 1Q FKIEUHQV QM IDW{H

IQCFOXAQJ ' U 0 DKHQADEKDL&KRBID SRHW WMKQD' DYH

DQG RWMHLY SDUAELSDMG DV JXIGHV 7KH Z RINKRS DIP HG
VR FUHDM FKLGS | UHQED QMIDWIH | RUPKIEHQ XS VR 1LYH
\HDW RG FX® IQDAQ) [Q D QJIMBODWF KYH DQKREI\

SURGXPWRQ DQG SXETE HQJ DI HP HQADPWYIVHY ONH SRHAR

UHDAQIV ( GXFDRY SDIHQV DQG QEWDUDQY Z LOEHQH IW
IRP WH W@ JOHG HXDHQ WRIW@MY DQG
SIRPRAQ] QMDR  7KH RXAWRP HV ZI®EH LOMADMG
FKICUHQY WRUHY DQG SRHPV P DNQJ TXDONV QMDA
DFFHWME®I VR \RXQ] UDGHY DG HQUF KQJ WHU

HGXFDARQDCH, SHUHQRH



%D QDQG<DWD - R\ IXC RXUDH Z WK &KLAHHQ

7KH W ELUM DQQYHYDY R * IMEKDLYOGKHND Z DV FHBEWDMG B\ WH* IMEKDLYOGKHND
&KDIUDWEKLTGUHQV 5 HVHDUFK 8 QYHWW * DQGKIQDI DU $ %400 QDQG <DWD VRRN SOF H URP

R RUDQ] HG 1Q FRIDERIDARQ Z W WH 6KIVKX 3DUDP DUKDQ
' HSDUR HQW6EKW' DNWKIQDP XUM\  DQG 1 XVIQ %006 KINVKDQ 6 DQIK 7KH HYHOM HDMUHG
FKIGUHQV VRQIV WRUHY DPWYIMHY DQG JDP HV SURP RWQJ FKIES FHOAHG SLIRIUP V IRU
FKIGHQ SDUHOV DQG WDRKHY 7KH FHBEUMRQ UHFHYHG VXSSRUV ILRP  YDURXV
HEXFDWRQDODQG FKLAS GHYHBSP HQARL DQL] DARQY SD\ LQJ WIEXWA VR * LIMEKDLWURXI K WKLY
M RXV MXUH 2Q1RYHPEHU D ZRUKIS SIRIUP [RU* IMEKDLY IGROVRRN S@FH DV
* &( 57 * DQEKIQDI DU DMWAQGHG B\ QREE®! LI XUHV IQFOEQ) 9 IFH &KDQPHTRU 7KH HYHQW
DORVEZ WHUHBDWHR * &( 57 V - HHYDQGEKINKDQ P DI} LQH |HDWUQ) DQDUAE BE\ 6K
%4<DUDVEKDL 3 DMDN RQ* IMEKDLY FROMEXWRQY VR HEXFDARQ $ GAMRQD® D F RYHWDARQ
DULHG RQ) 0 QVAXWMQ * IMEKDLV @H DQG FROMEXVRQY GG E\ &KDW3WRHWRU' U
76 -RWKL 6RFIDOP HAD FDP SDLIQV XMQJ WH KDWR  JIMEKDL X SURP RMG KLV
GUDR HYDIIQ) QXPHRXV QIQWUHY DQG HOXFDARQMA 0 XGAS®! DUAE BV DERXW
* IMEKDLY [P SDPARQ FKLEBHQV HGXFDMRQ Z HH SXEQKHG $ VSHADOGVAX\WWRQ DILHG RQ
' 1 HZV* XNIUDW. DQG GHVILY Z HH VKDUHG | RUYLHZ HULQMUDPRQ * LIMEKDL NQRZ QI RUKLY
W QULIFDQAFRQMEXVRQY VR FKIGS HGXFDARQ ZWIRM DERXW  ERRNV DQG IQVSILHG D | L@
EDVHG RQ KLV ZRWN / LYH SIRIUP V F IGEWDAQ) KLY WRUHV ZHH KHG RQ VRF DOP HAD
SOWRP V



) IHG: RWN

7KH IP SROQFH R 1IHG ZRWN 1Q WH F RW] WRI WH * IMEKDL %DGKH\D &KDWU FDQ EH
XQGHIMRRG IQ WP VR WH SUDRAWFDODQG H SHUHQADODVSHRW R HGXFDWRQ WDWF IMEKDL
KIPVHD SWDPWEHG W KH3V 1Q FROHIYDARQ DQG SIHWHUYDWRQ R WH VU HWG
P DIMUDOFRQMQNVGUDR  1Q YDURXY P HDQV SOV DARZV DSSTDMRQ R SURJUHWMYH
HGXFDWRCDO WHRUHY 1Q UHDOZ RUG VHWMQIV  IDAMMAQ) F R P XQW HQIDIHP HQWE

XQEHUMIQAQ) DQG DEAHWMQI ®FDO HGXFDWRQDO GHHGV ) IHG ZRWIN HQDEGBN  WH
H SHUP HQMARQ DG HIOHP HOWVR LQCRYDWYH WDF KQJ SWDPAE N VXSSRUV HP SIUFDO
UHVHDUFK WILRXJ K DV FR@PWRQ DG | RMMLYY WH SUR HVMRQDOGHYHBSP HOARI HOXFDWRY/
B\ HQKDQALQ) WWHUMNL@Y DQG XQEHUAMIQAQ) R * IMEKDIY HGXFDARCDOBKIERVRSKLHY

) LH@ 9 MW
([ SBUQ) / LYH7HDFKIQ) BDUQQ) 3WDPAFHVR! * IMEKDLYDGKHNDV ( GXFDARCDCS KIBVRSK\
LQO&ROMP SRIDU , QAMINMRQY

6K/ RN%DUAS G DSDQ 0 DQAUG DQRVDLD R

0 RAKDLS P LQ/ LEWDY 9DWR

' DDK\ L@ P [EDDLCEWDY 1 DADG

5 DKW DEKLGBNKDI DU* DQAKIQDI DU



([ SHUV HAVXUHV

7KH * IMEKDL %DGKHND &KDWURWDQ] HG D VHUHV R H SHIWBPWUHY |RF XAQJ RQ * IMEKDL
YDEKHNDV HGXFDARQDOSKIRVRSK\  YDOHV DQG WRXIKW $ 1P HG DAMQ VHYE HDQG SWH
VHYMEH WDRKHY [URP YDURXV IQMIMRYY WHH GRMUHV IDF @DWG P HDQQIIXO
QVEXWRQY VR SURP R LQQRYDWYH  FKLES FHOMUHG HGXF BARQ 7KH &KDIULY FRP P MG \R
DGYDQAQI * IMEKDLV YIMRQ WURXJK RQIRQ) HEXF BARQDOIQUWDAYHY DQG F RDERIDARQY
DFLRW * XNIUDWVXSSRUMY WWH GHYHEBSP HOARI D &HUAILE B &RXUH RQ KLY HGXF IARQDO
YDOHV DQG SKIBRVRSK

/ HAVMUHV 2 YHUYLHZ

* @EDO , QMLODARCDO 6FKRRO 5 DVMIRW * IMEKDL %DGKHNDY  7KRXIKW
9DOHV  3KIBRVRSK\ ( GXFDARQDO ( TXISP HQADQG L ( 3
6 DUEDU3 DMODQG 6Z DP L9 LYHNDQDQG + LIK 6F IRROS$ KP HEDEDG * IMEKDL
YDEKH\DV7KRXIJKW 9DOHY  3KIBRVRSK\  ( GXF BARQDO ( TXLSP HOADQG 1 ( 3
916 DEKDUDAGFKRROL DWDLL 1 ( 3 DQG* LIMEKDLY &DWURRP V
YDEDSXU, QAMINMRQ $P UHD ,P SRUBQFHR! ( GXFDWRQDY TXLSP HQW
&KDSDDAD - XQDIDAK  * IMEKDLY ( GXFDMRQDO 3KIBRVRSK\ 9 DOXHV
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