&DULEEHDQ SHVHDUFK DQG ODQDJHPHQW RI %L

: LOHP VWG &85%" $2 LQI R# FDUP DEL RW
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SQADOBHIRW

,Q Z H FROAQXHG VIR WUHQI VKHQ VIKH & DUP DELRUI DQL] DARQ
VR EHFRP H P RUH UHML.OHQWIQ RXUI DWWFKDQILQJ Z RUTS & KDAHIQIHV

@\HJIWRZ LQI VRXUVP DQG FRAXRXV GHYHIRSP HQARQ & XUDEDR
DI | HFW RXUGDLO @YH RQVKH IMIDQG DV'Z H@DV & DLP DELA/Z RWN

$ QG Z RUTEZ LGH LP SDRW @NH FOP DV FKDQIH KXP DQ QG XVH DQG
VIKH XQUXWIDLODE®! Z DW SLRGXPRQ P SDRARQ RXU YX@HDE®!
HFRV VWP V DI | HAVQJ VIKH TXDIW DQG TXDQAN Rl RXUQDUH $ @
RXUHP S@\ HHVFDQ EH SLRXG RI RXUUHP DUNDE®1 SLRIUHW GHDOXQJ

Z WK VIKHVH FKD@HQIHY  DQG FRADERLDVAY Z IVIK SDU/HUY VIR
DFFRP SOWK VKLV

&RUH YDOXXHV GLLYH RXUP MMRQ DV DQ RUI DQL] DARQ DV Z HADV ViKH

HFRV WP VZ H SLIRWPWANH GLYHUMW FRQQHPIRQ UHVLAHQRH

DQGW QHU\ ,Q Z HVXFFHHGHG LQ EUHDNLQ) P DQ\ LHFRWGV

@\HVKH QXP EHURI YIMYRUY LQ RXUSDUNV DQG SHHUY UHYLHZ HG

VFLHQW LF SXEQFDWRQ DVP XFK DV\ RX FDQ UHDG LQ VKLY DQQXDO " U0 DQUHGYDQOHIKHD
LHSRUV

0 HPRDEGILVO DI VKZKHQRYHU PP RI LDIQIH@QDP DMAURI KRXW RQVIKHZ HAWMGH RI VIKH MDQG
H KDG VIR F&RVH VIKH & KUMRI | HODQG 6 KHViA %4RND 3 DUNV DQG VX! | HUHG VHYHUH GDP DIH @NH | HQFHV VIKDW

FDP HGRZ Q WDLY RUEHDFKHVVIKDWZ HUH Z DVKHG DZ D\ DQG D BRI GHEULY RQVKH LRDGV 94HL.QJ DEGIVR LH

RSHQ VIKHVH SDUNVVIKH QH WGD\ | RUKLNHUY DQG D GD\ @WAUI RUFDUYLV D SHU HPWH] DP SBIRI KRZ UHVLAHQWZ H

DQHDG\ DUHDQHDG DVDQRU DQ] DARQ

&@P D LHFRUGV KDYH EHHQ ELRNHQ RYHUVKH @A HDWY DQGZ HIDFHGDYHU Z DLP VXP P HULQ Z WK
H WHP HVHDZ DWAUVP SHUDWUHV FDXMLQJ FRUDOY VR EGIDFK | RU\ HWDQRVIKHU\ HDU 7 KLV/\ HDLB/ FRLDO

VSDZ QLI VHDVRQ Z DVVKH P RWGLVDSSRIOAQ) RI VIKH@W  \ HDUY/ Z MK UHVSHPW/R VIKH DEXQGDQFH RI QHZ
JDP HVAV I RURXUI XVKUH UHH V 7 KHVH DUH H DP SGVRI Vi P SVRP VVIKDWRXUQDVKUH LV XQGHUD MU H SUHWXLH
YeXWDOR LQFUHDVHG FRDWIDOGHYHERSP HQABIG VR VHYHUH GAMXLEDQFHV RI Z KLFK GDP DI H VIR SURVIHPVAG DQG
HQGDQI HUHG VSHALHV Z DV LHSRUMG VR VIKH GRFEDCDXVKRUMAY RQ VHYHUDCRFFDMRQV

7KHRUWDQ] DMRQLVQRZ 1X@ SUHSDUHG | RUWDQMMRQVR D7Z R 7 IHURWDQ] DARQLQ VRZ HFDQ

FRP SO Z LW GRFDOHI X@MRQ DQG FUHDWA P RUHWDQUSDUHQR DQG | & LELAW , Q SUHSDUDARQZ HDUH
HWREQWKLQ) QHZ DQG XSCDWAG P IWMRQ YIMRQ YDOHV WIKVIAV UXBV SLRILBN SLRFHGXUHV , &7 XSJWDGHV
DQGP XFK P RUH 2 XUFRADERUDVRQ Z VK ViKH J RYHUQP HQADQG P DLQ WINHKRGEHUY UHIVIAG VR VFLHQFH

HGXFDVIRQ DQG QDVWIUH FROVHUYDVRQ GRFD@ DQG LOMUODVMRQDED KDV EHHQ HQKDQFHG DQG H SDQGHG DQG RXU
H SHUAMH LV Z LGHO HP ELDFHG




SQABHIRW

,Q1 RYHP EHUZ H SDUAFLSDWAG LQ VIKH 6FLHQFH 6 XP P IMADWKH 8 1 * GREDO
$WHP EQ 1Q1 HZ <RWINWKDUQJ RXUWRU GXUQI VKH , VIDQGV 6KDSLQU VIKH

) XWKLH Rl , QQRYDVRQ DQG 6 FLHQFH DQG VHWIRQJ DQH DP SBIRI KRZ Z H
SHURWP DV D VRADCHOWABUMH

Q Z HZ LOFRQAOXH VKLV NRXUQH. VA LQJ VR P DNH VIKH HFRVL WP V1Q
VIKH & DUEEHDQ D @MB! P RUH UAMIOHQWHYHU. GD\ J DLQLQI VKH NQRZ BiGIH
VIKDWLY QHHGHG VR VDI HI XDUG DQG UHI HQHLDVIA RXUQDVKLH | RUVKH EHQHI LVR
DADOYLQI FUHDWULHY IV VIKH LOWRGXPRQR! VIKH QHZ & DUEEHDQ* XLGBHU
1Q DQHZ FXUHQR VKDAGLVS@\ VVKH VIKHP H Rl RXUXQGHLZ DU

Z RUTB Z HKDYH DQRVIKHURSSRUXQW VR VKDUH Z RQGHU XOARUHY DERXW
VIKH KLGGHQ @ H LQ RXURFHDQ DQG LH FRQQHAWP DQZ VK QDVKLH ' XUQJ VKH
FHOEUMRQVRI RXU  ViK DQQLYHUVDU. Z HZ LA@RRN EDFN LOQKIWRU DQG
UHVSHRIX@ VD 7+$1. <2 8 | RUD@RXUSUHGHFHWRUY DQG FRQWLEXVRUY
VIKDWP DGH & DUP DELVKH LOWIAVIRQ IMLVVIRGD, 1 DVWUH DQG VRFLHW Z L@
FROAOXH VIR EHQH LW LRP RXUJ LRXQGEUHDNLQI LHVHDUFK DQG
FRQUHUYDARQ WUDVAJ LHV @NH Z H KDYH GRQHDQHDG\ IRU \ HDWY

" U0 DQIWHGYDQ9 HIKHO
" LHAVRU& DLP DEL

* U0 DQUHGYDQOHIKHD

7KHVHYHHUDQDORQO0 D W FDXVHGMIQULFDQAEP DIHVIRERW 6KHMYGR\D 1 DARCDCB DUNDQG&KUMAR | HCL DARCDCBOUN




6FLHQAILE 5SHHDURK. 0 DUCH

VFLHQAMA YIVVIAG & DLP DELLQ ,QDGGMRQ
WXGHOW SDUAFLSDWAG LQ & RUDCE HHI ( FRERJ\

FRXUHV DQG Z RUNVKRSV VKDWZ HLHVIDXIKWE\ & DULP DEL
DQG YDURXV XQLYHUAMHV DQG RU DQL DARQVILRP VIKH
1 HIKHUDQGV DQG VIKH 8 QIVIAG 6VIVIAV

7KHQXP EHURI YIMMQJ VFLHOIMWV DQG WXGHQW LQ
Z DVMDIKV® BZ HUMKDQ SLHYLRXV\ HDWV ) LIXUH

YHFDXVHRI VIKH LHORYDURQRI VIKH ME DOQG GRLP LVRU
| DRLAMHY DAB \MFDGHUD W LHVHDURKHUY FRX@ WID. DW
VIKH | DFLOMIHY GXUQJ VIKH VSUCQJ Rl

0 RWWIMVRUD/LQ ZHHILRP VIKH8 QWG 6VIDVIAV
I|RARZ HGE\ VIKH 1 HVIKHUDQGV $ ® RWDD YLIXUH

VIKH VELHQVIAV DQG WX GHQW VKDWZ. RUNHG DA DLP DEL

WD\ HG DAAKH | DFLOVHV DWS VFDGHLD

7 KHRFFXSDMRQR! & DUP DEL&/ VFLHQFH FHQWAULQ
ZDV  ZKLFK IVMP LOUVR VIKDARI SUHFHGLQU \ HDUY

LH 1Q Q Q
$ QRYHUWLHZ Rl VIKH DUHDVLQ Z KLFK UHVHDUFKHUY/ Z HUH $QRYHWLHZ RI YIMMIKJ VFIHQWMW 3, QDP H KRP H
DFVAYH VIKDWYIMVIAG RUZ RUNHG D& DUP DELLQ LV LOWIXVIA DQG VRSLF Rl UIHVHDUFK FRQGXFWAG LQ
VKRZ QLQ) LIXUH &XWDEDR LVSIRYIGHGIQ$QOH 0 DQ RI VKHWH
UHVHDUFKHUY YIMWHG & DUP DELP XOMS®IVIP HVLQ
YLIXUH

$QRHMH R WHDUHDVWDNHVDUKHYWOMMWG RUIZ RINHG DV DUP DELZ RIHGRQLQ



6FLHQMLE 5HVFDURK. 0 DUCH

) RUN VKUHH SXEQFDWRQV DSSHDUHG LQ SHHU
UHYLHZ HG VFLHQVU LF NRXUQDY EDVHG RQZ RN
VIKDAZ DV FRQGXPVIAG DA DUP DELP DNLQJ
P DNLQU MWKH P RWSLRGXPVIYH\ HDUY
HYHULQWWALP VRI & DUP DEL/\FLHQW LF RXVBXW
) LIXUH

7KHUHVXQOVRI VRP HRI VIKHVH WXGLHV KDYH
EHHQ | HDWUHG LQP DU D] LOHV QHZ VSLRIWDP V
DQG HGXFDWRQDOZ HEMVIAV DURXQG VIKH Z RUTS
) XUKHP RIH  UHSRUN/Z HUH SURGXFHG E\
0 6F WKXGHQW VIKDAGLG VIKHLUP DWIALE/ VIKHV\&
SURMIPADWA. DLP DEL

$ YIEIDQNRDAMH RI WHFRDWAR &XIDER

6HYHLDORW DQL DARQV JRYHUQP HQAGHSDUR HQW
&XUDEDR 8 QIVHG 6VIVIAV $ UXED DQG 7KH

1 HVKHUDQGV  VIKH SUHW DQG RVIKHUY UHFHLYHG | UHH
DGYLFH DQG LQI RLP DARQILRP VIKH & DUP DEL 6 FLHQFH
" HSDUR HQWGXUQI VKH\ HDU

HDWMWHGLQ  FDVHV ERVK RUDCDQG Z UWKQ |, Q
ViKH & DUP DEL6FLHQFH'  HSDUR HQAZ DV

IHDXUHG LOMUYIHZ HGLQ WP VI RULQWUQDARQDO

DQG@FDO79 DGR DQG QHZ VSDSHW 7Z R

GRFXP HQIDUHVRQ P DUQH ELR®RI\ Z HUHIL® HGDW

&DLP DELLQ

YLIXUH



6FLHQAILE 5SHHDURK. 0 DUCH

b
2 | IFIDASDUMHUWKLS EHVIE HHQ & DLP DELDQG VIKH 3 LRWAXV 2 FHDQ* LRXS

3LRWIXV2 FHDQ* LRXS DQORXQFHG DQRI | LFLDOSDUADHUWKLS Z IVIK ViKH & DLP DEL. & DUEEHDQ 5 HVHDLFK DQG
0 DQDIHP HQARI %4RGLYHUAW ) RXQGDMRQ WKLRXIK VKH VLIQLQJ RI DO HP RIDQGXP Rl 8 QGHUWDQGLQY

0 R8 Q- DQXDU 3LRWAXV2 FHDQ* LRXS LV D1 RU SURI MWRFLDCHQWAUBUVH GHYHIRSLQI DQG
RSHLDAQI 352 7( 866 VIKHZ RUTE/P RWADGYDQFHG XQGHZ DWAUKDELVIZ KHUH VFLHQWAA FDQ QYH DQG
Z RUN XQGHWZ DU &DUP DELLV UHVSRQUE®! | RUVIKH P DQDI HP HQWRI VKH & XUDEDR 0 DUQH 3 DN Z KLFK

KDVEHHQFKRVHQDV352 7( 8 60 &/ DWMBRFDRQ LQ D JREDCHVY. RIN Rl UIHVHDURK KDEWVIDW

88 DUP DELLY H| FLWWAG VIR WIS LOVRR VIKH | XWKUH Rl XQGHLZ DWUMALHQFH DQG H SRRUMRQZ MK 352 7( 8 66 &
VDIG' U0 DQIUHG YDQO HIKHO' LLHAVIRURI &DUP DEL &7 KH UHVHDUFK KIWRU. Rl RXULQWIMXVIA DQG GHHS
NQRZ BIGIH Rl ViKH SMQW DQG DQLP DV VKDAQYH RQRXUUHH  FRP ELQHG Z MK 352 7( 8 66 &/ FDSDFLW VR

| DFLAVIVIA D SHUP DQHQAKXP DQ SUHVHQFH XQGHZ DVWAU Z LAFRQWLEXVIA VR GLVFRYHUHV VIKDWDLH RQO
SRWIE®! Z KHQ @Y1QJ DQG Z RUINLQJ DAGHSVK & & XUDEDR LVKRP HVR RQHRI ViKH I HZ UHP DLQLQJ & DUEEHDQ
UHH VVIKDWY WK LRZ LQJ SLRYLGLQD VFLHQUMN XQLT XH DFFHW VIR RQH Rl VIKH UHI LRQ3Y KHDOKLHVAFRLDO
HFRW WP V 9XLGBLQJ RQ D @RQI KIWRU Rl UHVHDUFK FRQGXFWAG E\ &DLP DEL 352 7( 8 66 &/ VFLHQAMV
KDYH DQHDG\ LQWIDBIG D VXLV Rl VHQURUY VIR FDSVUH YDUDE®V LDQILQJ 1LRP VI#P SHUDVKUH VR Z DVAU
TXDIW VR ViKH DFRXVVF HQYLLRQP HOWZ LV VIKH JRDORI EXLAEQJ VIRZ DUG DQ H VIMQWLYH QHVE. RUN VKDWZ L@D
LQIRWP FRQVHUYDVRQ DSSURDFKHV VIR EHQHI IM& XUDEDR VFRUDOHHV , Q& XLDEDR WMH352 7( 8 66 \WDP

Z L@EXLAE IW | LUMMWIVA Rl VIKH DUVP RGX@UXQGHZ DAUMERUDVRU. KDELVDW) LIXUH — HQDE@Q)
VFLHQMMA DTXDQDXW DMURQDXW VWDFKHUY DUAMA DQG P RUH VR @QYH DQG Z RUN DWGHSVK 7 KH
FRQXRXV KXP DQ SUHVHQFH RQ WKH RFHDQ | (RRU FRXS®IG Z VK FXWIKJ HGI H VAFKQRARILHV Z LGTP DNH VIKLY
UHH LQ&XUDEDR RQHRI VIKH P RWAZ HIDWXGLHG FRUDOUHHI VRQVKH SMQHW352 7( 8 66 DLP VIR HQIDIH VIKH
JAREDCFRP P XQW WKURXJ K HGXFDVIRQ DQG WRU VIAQJ YLD ELRDGFDMWVVRFLDODQG LOWADPYH P HGLD

FRQQHPQ SHRS®! VIR VIKH RFHDQ DQG WIHQIVKHQLQU VIKHLUXQGHUADQGLQU Rl VIKH FUMFDOLR®1 VIKH RFHDQ
SO\ VLQDARZ LQJ @ HRQ HDUMeae LOFXGLQU KXP DQ @ HeeVR VIKULYH

6RXUAH &XUDEPR &KURQLF®A

YLIXUH

$QIP SUAMRQR WHXQGHZ DMUDE 3UIRMAOVNDAZ LOEHFROMKRAMGLQEXUIFORE! WH3URMXV2 AHDQ* URXS



6FLHQMLE 5SHVHDURK 0 DUCH

6($/,1. 3LRILDP FROIOXHVRQ&XUDEDR

,Q VKH' XVFK 0 LQMAMURI ( GXFDARQ & XOXUH DQG 6 FLHQFH DQQRXQFHG VKDWP RUHVKDQ P LGIRQ
HXURV KDG EHHQ DZ DUGHG VR VE R SLRMIFWZ WKIQWKH1 : 2 SLRIWDP & DUEEHDQ5 HVHDUFK VR VWHQIVIKHQ
VIKH NQRZ BIGIHW WP DQG VIKH HP EHGGLQI R VFLHQW LF UHVHDUFK LQ VKH & DUEEHDQ SDUARI ViKH . LQIGRP R
VKH 1 HVIKHUIDQGY 7 KH UHVHDUFK SURJLDP V| RFXV RQ WXHV VKDADUH R J UHDWVRFLHVIDODQG VFLHQW LF

LP SRUMQFH | RUVIKH & DUEEHDQ UHI LRQ DQG | DFLAVIVIA VIKH WDQV HURI NQRZ BIGI H YLD HGXFDVRQ DQG
RXWHDFK 7 KLV LVVIKH | LUAAP HVKDWL ;2 KDVIXQGHG SURILDP VRI VKLVM] HLQVIKH' XVFK & DUEEHDQ 2 QH
Rl VKHVH VE R DZ DUGHG SLRMIPW LVVKH6( $/,1 . Z IMK SUIRILDP FKDIU3LRI * U0 DUN9 HP HIM8 QLYHUAW RI
$PWHAUGDP &$50 $9% &XUWDEDR  7KH SLRMWPANLFNHG RI | LQVIKH | DERI ZKHQa  UHVHDUFKHWY
LOYROYHG LQ VIKH SURMIPWYLMWIAG & XUDFDR

7KH6($/,1. 3WRIWDP Z LAHWIDEQWK DQLOIAIDAVH WDQVGMALS@QDU UHVHDUFK SLRILWDP P HUILQJ JHRARI\
K\ GLRRI\ HFR®J\ DQGVRFIR®RJ\ 7KLVSWRIWDP Z LA@EUQI VIR HVKHUD GLYHUMH FRQVRUAKXP Rl VFLHQWAV VR
FUHDW D QHZ VWDGIMIRQR! LV LDVAIYH WDQVGLVALS@QDU. VFLHQFH LQVKH' - XK DQG Z LGHU& DUEEHDQ 7KH
SWRILDP Z LAXBHYHLDI H ViKH UHP DUNDE® VFLHQUU LF YDOXH VIKDAH] MW DFLRWVKH M IMDQGVRI VIKH' XVEK

& DUEEHDQ GXH VR VKHLUH IMAQJ GU T HIHQFHVLQ JHR®RI\  FRDWIDCP RUSKR®RJ\ | UHVKZ DVWAUDEXQGDQFH
HIRVIRQ FRDWIOGHYHBRSP HQWDQG VHZ DI H LQH LDWAKFWLH 98 EUGILQ) P XOLS®1 | LHEBVRI UAVHDLFK
6($/,1. ZLAUHYHDOKRZ QDWIDOSLRFHWHY DQG KXP DQ LQI OXHQFHV DARQI VKH QG VHD FRADXXP
LOWALDPVIYHO VKDSH VKH | XWKUH RI FRUDOUHHI FRP P XQIMIHV DQG KRZ VKLY LQ VXUQ DI | HPW/ VIKH DELAW RI FRUDO
UHH VA VWP VR SLRYLGH YDOXDE®! EHQH! LW EDFN VIR VKH KXP DQ FRP P XQIVHVVKDAMYH Z RUN DQG SM. MWW
WHSVDZ D 7KHSWRIWDP FROAQXHGLQ DQG Z LAOHQG LQ ) LIXWH

) RUP RIHLQ RIP DARQ KW8V  Z Z Z \HDOQNFDUEEHDQ QHW

YLIXUH

7KHILWWYHUG-BM P DS R WHZ DMYDURXQG
&XUDFORKDVEHH) SURGKFHEWRXIK WHE( $/,1 .
SURILP  7KHUAHDUAK YHAHBHIIID RZ QHGE WH
1 HMHDQGY, QUYMMI RUBHDS HIHDUK Z DVXVHG\R
RWHWKIYH VGHEBEWRSIRGAHWIVP DS




6FLHQAILE 5SHHDURK. 0 DUCH

+RZ DIHWKH Z DWAUP DWHV VIKDWVXULRXQG VKH $ %68 IMDDQGY  WUXFVWKLHG

$ QHZ WXG\ DIP HGVR LGHQM\ RFHDQ DQG MQG EDVHG VRXUFHV RI QXVLHOW VR VIKH RI 1 VKRUH Z DALY
VXULRXQGLQJ VIKH 6 RXVIKHUR & DUEEHDQ IMIDQGV'$ UXED %RQDILH DQG & XUDEDR 7 KHFRP SRUMIRQR! Z DU
P DWHV DURXQG VKHVH MDQGV Z HH DWHWHG VR GHSVKVXS VR P DQG VIKUHH GIQPWRYHUD LQJ Z DVWAU
P DWHVZ HUH LGHQW LHG VHSDUDMG E\ P 1 LQJ ] RQHV 7 KH VSDAWDOGMALEXVIRQ Rl FKARURSK\ @D LQGIFDVHRI
SK\ VRS@QWRQELRP DW  DWHUVIKDQ QXVWLHOWFRQFHQWDMRQV VX J HWWIHAG VIKH SUHVHQFH Rl KLJKHU VKDQ

DYHUDI H QXVUHQWFRQFHQADVMRQV LQ IMDQGV Z WK KLI KHUSRSX@MRQ GHOMWHY DQG QHDU
XUEDQ HG LQGXWALDCDUHDV 7 KLV VKRZ HG VIKDAHXWRSKLFDAWRQ WL QDY DLH | RUHP RW YIME®! DV DQ LOFUHDVH

1Q HJ SK\ VRSO@Q\WWRQ DQG RVKHUWP D@RW DQMWP V Z KIFK FRUHVSRQGV VR FRDWIDXZ DWWV FKDQJILQJ RYHU
WP HIWRP D XWHESH WR W DLDIGJIWHHQ LQDUHDV D THAG E\ HXWRSKLFDMRQ

S5HDGWHZ KRAWRY KWBV ZZZ \AHPFPHAUHAAARRP  SIL6 ;

+ DO Rl $ VIDQWF LHHI  EXLAELQJ FRUDY DWHBYDWAG UMN Rl Hl IOPVIRQ GXH VIR FOP DVIA FKDQJ H DQG RVIKHU
VKUHDW

$VDQE UHH EXLGHQI FRUDY DQG FRUDOUHH V FRQVQXH VR H SHUHQFH H VQWLYH GHFQQH GXH VIR LOFUHDVHG
WUHWRUY LHDWAG VIR FOP DV FKDQUH GIVHDVH SRAXVIRQ DQG QXP HURXY DQVKLRSRIHQLF VKUHDW 7R
XQGHUMDQG VIH LP SDPARI RFHDQ Z DLP LQJ DQG UHHI GRW RQVKH P DVAG H VOPIRQ UMN RI VKDARZ. Z DVWAU
$VDOQWF UHH  EXIGEQI VFOADPQIDQV DQG P LABISRUGY DD YDAG VSHFLHY Z HUH LHDWHWHG XQGHUWKH , 8 &1
5HG/ VA& DVIAI RUHV DQG & UMIAUD XSGV VIKH SUHYLRXV'5 HG / IMADWHWP HOWR! $ VIDQUWF FRUDY SXEQVKHG
1Q 7 KH XSGDWG DWHWP HOW SOFH a Rl $ VIDOWF \KDARZ Z DVAUFRUDY DWDQ HBIYDWAG
H IQPIRQ UWN FRP' SDUHG VR VIKH SUHYLRXY DWHWP HQW FRQGXPVIAG LQ a RXWRI

$ VQUE FRUDOVSHFLHV DUH QRZ. MG DV & UMFDAD ( QGDQIHUHGLOVKH , 8 &1 5HG/ MW) LIXUH  ( DFKRI
VIKHVH VSHFLHV KDG SLHYLRXVO EHHQ QWG XQGHUD BRZ HUVKUHDVAQHG FDVAI R DQG VIKLY UHVXO\DBRQH
KLI K@ KW VIKH VHYHUH VIKUHDW XVIXUH EGIDFKLQ) HYHQW SRVH VIR FRUDOVXUYLYDODQG VIKH UHHE HFRVL WAP VVIKH\
VXSSRUN

S5HDGWHZ KREIWRY KWBV  NRXUDY SRVRU SGVRCH DUAFRT' LG NRXLODOSRCH

YLIXUH

Mudt|omo=|_u-[;m7 [rnjd
u; Hth7m} lourw; vOoc| -um
; lou ] om@




6FLHQMLE 5SHVFDURK. 0 DUCH

&DWP DELKRWZ RINLQJ JIRXS RQ. LQIGRP &Q@P DWH$ JHQGD

,Q- DQXDU &DUP DELZ HFRP HGVZ HQW |LYH SRAQF\ P DNHW/ILRP ViKH. LQIGRP &Q@P DVIA$ JHQGD
Z RINLQJ JURXS 7KHZ RUNLQJ JURXS Z DVLQ & XUDEDR VIR GHYLVH FRQFUHVIA VROMVIRQV | RUVIKH FQP DV
DIHQGD 3 DUAFLSDQW LQ VKLY I RXU FRXQW P HHVIKJ & XUDEDR 6LOW0 DDUMQ $ UXED DQG VIKH

1 HKHUDQGV LOFOXGLQJ YRQDILH 6W/( XWIMIXYV DQG6DED YIMVIAG VKH & XUDEDR 5 HH 0 DQILRYH 3DINLO
2 WREDQGD DQG & DLP DEL V6 FLHQFH & HQVIHUDWS LMFDGHUD 5 DQIHUY/ILRP VIKHO DQJLRYH 3 DN DQG
VFLHQVIMA SLRYLGHG D VRXU GLVEXWLQI VIKH FXULHQWIP SDPWRI FOP DVt FKDQJ H LQ & XUDEDR DQG RXVAQLQU
DPVIRQV QHHGHG VIR SUHVHUYH YLVIDO& XUDEDRDQ HFRV WP V/ VIXFK DV/P DQULRYHV VHDJ UDWHV DQG FRUDO
UHHV 7KHO DQJURYH 3 DN RI | HUY ViKH GRFDCBRSX@MRQ DQG VRXUMAY D XQLTXH RSSRUMKQW VR REVHUYH
VKLV H| FHSVIRQDOHFRVL WP XS FARVH 0 DQJLRYHV'S@\ D FUXFLDOLR®1 LQ SLRWAPVIQU VIKH FROW@QH | LRP
HLIRVIRQ DRI DV QXUHUHVIRUP DQ\ FRUDOUHH | VK DQG SUHYHQRQ) VHGLP HQWLRP UHDFKLQJ VKH
YXQ@HWDE® UHH GXUQJ WDIQIDAD:  IVIK B | LHTXHQWEXWP RUH LOWAQVH LDLQI DAZDQG DQ LOFUHDVH LQ
VWRQIHUWRLP V/ DQG KXULFDQHV GXH VR FOP DViA FKDQIH VIKH LR®IRI P DQILRYHV EHFRP HV LOFUHDMQI @
I QU LFDQW

2 QD. LQIGRP ®IYHO DI UHHP HQW KDYH EHHQ HWIE@KHG | RUQDVWUH FROVHUYDVRQ LQ VIKH & DUEEHDQ
LOFOXGLQI VIKLRXJIK VKH 3 LRVRFROFRQFHUDLQJ 6SHFLDA 3 IRWIFG$ UHDVDQG: LGXOH FRP P RQD
NQRZ QDVVKH63$: 3 LRVIRFRO7 KLV SURVRFRCRYHUVHHV VIKH SLRWPRQ RI YIVIDOFRP SRQHQW VXFK DV
VHDI LDWHV P DQJLRYHV FRUDY DQG SDURK |, Q GAVEXWIRQVZ IV VKH Z RUNLQJ JLRXS & DUP DEL
SUHVHQWAG FXULHQWH DP SNV HP SKDM] LQJ VKH QHHG | RUHQKDQFHG HI | RUN VIR SURVPWKKHVH
HQGDQI HUHG VSHALHV DV VKHLUSRSX@MRQV DUH FXUHQM® GHFQQLQJ WDSLGO 7 KH UHFHQWFRUDCEBIDFKLQY
VIKDAVHYHUHO GDP DI HG VIKH FRUDCUHH V VXULRXQGLQJ & XUDEDR RYHUVKH SDWWHZ P RQVKY VHUYHV DV DQ
LAXN\MDMRQRI VKH FROVHTXHQFHVRI FOP DViA FKDQIH 3 LRARQIHG VHD VWP SHUDWUHV H FHHGLQJ
GHIUHHV & HMXVLQ FDXVHG P DQ\ FRUDOY VIR EGDFK DQGWIDUYH KLY VRP H FRUDY DUH UHFRYHUQJ
DVVIAP SHUDVWUHV GHFUHDVH VIKH GDP DI H VIR VKH FRUDOUHH UHP DLQV VXEWIDQDO 5 HVHDLFK LQGLFDVIAV
VIKDAWSDULRWMK FDQ S@\ D FUXFLDOSRVVYH LR®Y LQ SLRP RV QDWILDOLHFRYHU & DLP DELDIP VR
VXSSRUARU DQL] DVIRQV DQG LQMDVYHY FRQMEXVAQ VR VIKH SURVIHPIRQ DQG VXWIDLQDE®! P DQDIHP HQARI
HFRVL WIP VV RQ DQG DURXQG & XLDEDR 7 KH RUI DQL] DMRQ KDV RI | HUHG LW DWLWIDQFH VR VIKH Z RUNLQJ
JURXS LQ HWZE@KLQJ LP SLRYHG QDVKUH P DQDI HP HQWRQ VIKH MDQGV

6RXUAH &XUWDEDR &KURQFM
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6FLHQMLE 5SHVHDURK 0 DUCH

/ RWRI | DMKHVIQ HAWAG E\ SDLDVVIAV

2 EVHUYDARQVRI %IFN 6SRW6\ QGLRP H 9656 D SLIP HQWAG GHLP DVRSDVIK\ LQP DUQHIMVKHY ) LIXUH  KDYHEHHQ
LOFUHDMQI® LHSRUMG LQ LP SRUIIQWI LD} HUV VXFK DV VXU HRQI MK DQG SDULRWMK LQVIKH & DUEEHDQ 7 KLV FRQGIVRQ
KDV EHHQ QONHG VR LQI HFMRQ E\ VIKH WHP DVRRGH SDUDMWMA  6FDSKDQRAHSKDOXVAVSS - DOKRXJ K UHIVYHO W1 LV
NQRZ Q DERXWWKH HQYLLRQP HQVIPOGULYHU/RI LQI HFVIRQ DQG KRZ VIKH\ YDU VSDMDAD  7KLVWWXG. VXUYH HG %66
SUHVHQFH DQG VHYHUW LQ RFHDQ VXWHRQ VK $ FDQAXUXVWDRXY  $ SSOFDARQRI ViKH DSSLRDFK DFLRW  FRDWIDO
VIVIAV LQ & XUDEDR Z DV XVHG VR HYDOXDVA VIKH LQI OXHQFH RI HQYLLRQP HQVIDO DFVRUWRQ Y66 LOFOXGLQ) GRQJLVKGH
KHLELYRURXV I MK GHOMW Z DYHHQHUI\  GHSVK QXVLHQWSREXMRQ DQG LOKDELVIAG VXU DFH DUHD 2 | ViKH VK
VXUYH HG EHVE HHQ) HEUXDU, DQG - DQXDU H KLELVHG YIME®IVWIQVRI %66 DQGVKH DYHUDIH

QXP EHURI ®GMRQV SHUI VK LOFUIHDVHG E\ 1 LYH RGE | LRP HDWIUQ VR Z HWHALQ IVIAV DIRQJ VIKH GHZ DUG FRDWQH

$ QDO VHVRI HQYLLRQP HQVIDA DRVRRUY LQGLFDWAG VIKDWY66 GHFUHDVHG Z VKK Z DYH LOWAQUW Z KL LOFUHDVMQJ 1Q

DWRFLDARQ Z MK KLI KHUQXWIHQAUKQRI | DQG | VKLQI SUHWXLH 7KLV WKG. SLRYLGHV LWL KWQVR HQYLLRQP HQVIO
FRUHDMRQVRI %66 VHYHUW Z KL KLI K@ KVIQ) VIKH XVH Rl YLGHR EDVHG VXUYH.@DQFH DV D QRQ LQYDVLYH VXUYH

P HVKRG 7 KH P HFKDQIVP VQQNLQ) HQYLLRQP HQVIDO DFVRRUY Z VK 9656 DV Z HEDV IW FRQVHT XHQFHV | RUDI | HFVIAG | VK
HP DIQ XQNQRZ Q HP SKDM] LQJ VIKH QHHG | RUGRQ VWLP DQG H SHUP HQUBOWXGLHV LQ VIKLY L WIHP

6RXUAH 0 DUCHYR®RI\
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6FLHQAILE SH-DUK. 7HUHAIDO

%dLG P RQVRUQI &KUMWRI | HOL DIRQDCS DN

&$50 $9% LVVINLQJ SDUNQVKH' XVFK & DUEEHDQ

1 DIXUH$ @DQFH ' &1$ SLRWPWED RQVRUQJ IRU

%4UG YRGLYHIMW & RQUHUYDRQLQWKH' XVEK

&DUEEHDQE 7KH  \ HDUSURMIPALY FRQGXFVIAG RQ DD
' XVFK & DUEEHDQ IMDQGY 7KHDIP RI VKLY SLRMIFW

LV VIR DWHW ELLG SRSX@MRQ WHQGV RYHUMP HVR

LGHQU\ SRVAQADAD YX@HDE®! ELLG VSHFLHV

| RARZ LQJ ViKH 3 ULRDMV 3 LRVRFRA LRP %4LIGV

&DUEEHDQ 7 KH SURMIPWINHY SOFH EHVE HHQ

DQG DQGVE LFH D\ HDU ELLG SRSX@WMRQV DUH

VXUYH HGLQVSUQJ) 0 DUFK $ SUO DQG DA 2 FVREHU

1 RYHP EHU

7KHVXUYH V1Q & XIWDFDR VINH SOFH LQ VIKH & KUWRI | HOL DVIRQDCB DUN DW

URZ QVKLIRDWG SDUDNHHNV REVHIYHG GXUQJ ELLG P RQVRUQD 1O
VH &KUMR THSDWN

1] HGVXUYH GRFDMIRQV $ @ELLGVVIKDADUH

VHHQ RUKHDUG DUH UHFRUGHG 7 KH FREDIFWAG GDVID Z LGIDAR EH VKDUHG Z WK FM HQ VFLHQFH Z HEMWAV VXFK DV H %4UG DQG
2 EVHUYDARQRU ,QVKH FRP LQJ \ HDUY/ Z HLOWQG VR H SDQG WKLY P RQVRUQJ SLRILDP VR RVIKHUP DQDIHG QDVIRQDO

SDUNV DQG DUHDV RXWLGH VIKH SDUNV

* UHHQ WKUWAB KDWK@QIVP DNQJ WKHUZ D\ VR MHD

7 XU/®B P RQWVRUQJ LQ 6KHVIA %RND 1 DRQDOS DUN DQG
&KUWRI | HOL DVIRQDOS DN

BVIDUALY LQ VIKH SRFINHWEHDFKHV RI VIKH 6KIHVIA %RND
1 DARQDOB DUN DQG & KUMRI | HOL DAWRQDCB DUN KDYH EHHQ
P RQWRUHG | RUQHWALY VHD WKUABI DPVIMIW ' XUQJ VIKH
WU/AB HQ) VHDVRQ 0 D\ & -DQXDU SRFNHWEHDFKHV
LQ ERVIK SDUNV DUH P RQWVRUHG VIKUHH P HVD Z HHN

.Q Z HREVHUYHG VWH QHWALJ DRVYIW Rl VKH JUHHQ
VWU/B! &KHRQDP\ GV LQVIKH 6 KHVIA %RND 1 DAWRQDOS DN
DQG Z HUH DEGI VR FRQILLP VEZ R QHVW VIKDWSLRGXFHG

\ RXQJ VHD WU/ABN 7 KHVH QHVW\KRZ VIKDWIKH SRFNHW
EHDFKHV RI VIKH 6KHVIA %RND 1 DRQDCS DUN DUH WUTEH.QU

XVHG E\ QHWQU VHDVXU/BNV 0 RQVRUQJ Z LAFRQALXH LQ

-1;




6FLHQAILE SH-DUK. 7HUHAIDO

6DEDCDQAMBIQLY . DEDQD JHQHVIE UHVHDLFK

7 KH FKDUMP DWF SD® VSHFLIHV RI & XWDEDR DQG %RQDUH &RFD@ NORZ Q
DV . DEDQD KDYH (RQJ EHHQ XQGHQMIHG DQG Gl IHHQW DXVKRW/
SWRYIGHG GU I HUHQW LGHOQW LFDMRQV HJ 6DEDOH FDXVDUXP  6DEDO
SD® HWMR  %DVHG RQ P RUIBKR®J LFDOFKDUDRAVMUMEY VKKHVWH SD® V Z HLH
LGHQW LHG DV 6 DEDODQAGRIMY * Wl 1 IVIK HWDO DQ HQGHP LF SD®
VSHFLHV IRU WH IMDQGY Rl %RQDUH DQG & XIDEDR $ OKRXJIK WH VK R
GUIHHQW IMDQG SRSXAMRQV WKDWH PDQ  FKDUIDAMUMIEY  DQG
FROVGHUHG VR EH D MQI® VSHFLIHV V\KH\  DOR Gl THU LQ FHUVILQ DVSHRW
@N\H V\WH FRP SDRWHLRZ Q Rl ®IDYHV DQG HHRAMBIDI VHIP HOW DP RQIWV
RWHW YDVHG RQ VKHVH G ITHUHQFHV * UL I IVK HWDO SXEWKHG
VKH VS@QWRI 6 DEDO DQAMMY 1RU ¥%RQDUH DQG & XWDEDR LQVR 6DEDO
DOAMBIMY | RU &XIDEDR DQG 6DEDO®XIKHHADD IRU %RQDUH $ QHZ
WG SXEQWKHG LQ FRQI LLP HG VKH GLYIMRQ Rl V\KH VSHFLHV LOVR
6 DEDODQA@MY | RU & XILDEDR DQG 6 DEDOMXIKHHADQD | RUYRQDILH 94
GRQJ WR WH WHWDUFK DOR WHFRQUPHG WH YHU GUITHHQW 6 DEDCDQUBIMY QHDUBHX %4 HQAK
SRSXMVIRQ WIDVXV DQG FROVWHUYDMRQ QHHGV IRUVKH VE R IMDQGV : KLM &KUMRTHOL DARDAB DN
VIKH & XIDEDR SD® V KDYH WKRZ HG LOFLHDVHV LQ DEXQGDQFH RYHUWP H
GH ) LHVV HWDO DWAU H RWF KHLEELYRWIHV HJ JRDW ZHH
WHP RYHG IWRP VKH SDIN Z KHWH V\M\HWH SD® V DLIH LHDMIYHO® FRP P RQ
WH %RQDUH SD® SRSXOMVMRQY DIH WA YHU YX@HDE® GXH VR
FROMOXHG JWD LlQJ SLHWXIH VKHLU WP D@ SRSXOMRQ M] H DQG VKHWU
QP WG GIMWULEXVIRQ

/ DQGVWDSHHFR®JI\ DQG YHIHVIMRQRI
&XIDFDR&/QHZ 1 DVRQDO3 DN 6HUX / DUI X

,Q VIKH @QGVFDSHV DQG YHIHVEMRQRI ViKH
6HUX / DX 1 DRQDOB DUN Z HUH DWHWHG DW
RYHU  VXU'H GRFDMIRQV DGGLQJ VR VIKH
DQHDG H VIHQWLYH NQRZ BIGIH RI VIKH | (RUMAF
GLYHUMW RI VIKH DUHD 7 KH UHVHDLFK Z DV
FRQGXPWG E\ & DUP DELUHVHDUFKHUY Z VK
DWIMIDQFH 1 LRP VIKUHH WXGHQWRI VKH + $ 6

* LHHQ$ FDGHP \ 7KLY SLRMIPALQUWAQGV VR P DS
DQG LQYHQURU. VIKH GAMALEXVIRQ DQG WIVA RI VIKH
YHI HVDARQ W SHV Z LVKLQ & XUDFDR&Y QHZ HW

QDWRQDOSDIN

BVXGHOW P RYLQJ VKURXIK ViKH GHOMHDQG WRWD. @P HWRCH YHTHVIMRQR! 6HX / DUIX 15










































































































