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ZDVIR@Z HGE\ D SDQHOGIVFXWIRQ RQ #7KH LP SHUDVIYH VR EXIQS D
SDQHOAV QDP HO® 0 U $JDP MHW DQJ &KIH ([ HFXVIYH 2 11IEHU ( [

5HIIRQDO+HDG $3$& 3DQRWP D 6HDUFK 0 U 9LYHN 7USDVKL 9 +HDG +XP DQ
SHWRXWFHV 1 HZ JHQ 6RIVEZ DUIH 7HFKQR®J IHV / [P IWAG DQG ' U 6DDJ 0 DVFKERDUG
) RXQGHU: : / ) RIKP GMFXWHG VKH Z D\ | RWZ DUG | RUGHYHBSIQ] DQ DMRQV DQG UIHMITHOQW

GDGHY 7KH\ P HOVIRQ - HP EWFHG Rl ZRINQJ VIR P M DWWA ViKH

QUXP HU DQG il HFXVIYH &RP P WHH 0 HP EHU
)RXQGHU J&(2 ' 63,1 &RQUXGIQJ 3UYDW
7KH P HOMRQHG KRZ RU DQJ DARQDOVXFFHW LV
FROAMDQU® E\ HQDE@Y D P XGWXGH RI
IOWAI UW DQG HP SRZ HUP HQM RUHYRGIQI DV
} Rl VIKDQO\V DQG P HQURQHG VIKH [P SRWDQMUR®!
Dl P HP EHW/ DQG WXGHQW IRUP DQDU QI VIKH

-f-f mMBt]; o= -m];l ;M !iv-uL g tl;

: hMom
7R EH DQ IQWIWXVA Rl J REDAHSXVH | RULP SDJXQJ NORZ GIGI H WOHW FRQI IGHOFH DQG YDAHVIRU
EHLQ] VHO WHIDQWDQG SEIDVDQWD HP S®\ DE®
b/vto)m

7R FUHDVIA D VXWIIQDE®! GIDUIQI HFRW WP VR EXI@ FRJ QVIYH SRWWHOVDO
7R IQFXEDVW TXDOV GIDGHUKIS FRUSRUWDVIA XQGHUMDOQGIQI DQG J BREDAFRP SHHQFH
7R IOFXGDVA HOWHSUWHOHXUDON@  WIDWXS DIWMEXVAV | RUVKH VSILMRI VHO UHAIDORH

( GMRQ _ 3DJIH



IRU P DQDJIQJ VKH FRQFOYH HIIHPVIYHO !
6DDJDUND * KRWKDO O ' O DVFEKYRDUG

IOYROHP HOWRQ ERVK VKKH GD\ ¥ DQG FRQU WD
DQG H FHBIQWH HFXVIRQ ' U DSQD 5 DNHWK
GXUQJ VKHVHVE R GD\ VP

L BAJA

HQUEKHG <RXQJ / HDGHWY &RQFDYH 7KH RUDQIIQ) WDP P
6DGKQD 3Rl %KDYQD ¥KDUGZ DM U 3XQHHWO RKDQ 3Rl <DIEDD .
6UYDWIDYD DQG' U 6XQVD &KRZ GKXU  H] WQGHG VIKHIUJ UDVIVXGH VIR

WD P HP EHY DQG WXGHOWFRRUGIQDVARQ VMDP | RUVIKHLUXQULIQU
DOVKH VHWRQV IOFGGIQ) Z RINVKRSY 0 U 3 DONDMS$J DL DO 9 IFH
OWIAVIRQV DQG ' U 6DSQD 5DNHWK ' LWHFVRRU * / %0 5 FRQJ LDV
| RUEUQJ IQJ VRI HVKHUVKH LQGXWA  WIDZ DUV DQG FUHDVIQJ BIDLQIQ]

DFVIYH LOQYROHP HQMQ
* | oDNDM( GXFDVIRQDO
H DWRFIDWG WINHKRGHLY/
QWHVIRUD®
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* | DM QMW R 0 DQDIHP HQW  5HWHDUFK
RUDQIHG D 0 DINNMQJ 6XP P WRQ 7WQMRLP 1QJ

P DINAMQJ  Z VK DUWALLELDO IQWA@I HOFH 5 HIQYHQWQJ
FXWRP HU H SHUHQFHV 1Q VKH GLJIVIDO HWIDE RQ

-DQXDU &KIH JXHW 0 U 3WEKX &KDZ @
( P LOHQW-RXLODOMW DQG ( GVRUDO' ILHFVRU 7KH 1 HZ
,QGIDQ ([ SKHW * IRXS DQG NH\ QRVIA VSHDNHWYY 0 V
6XP HHWBIQIK &0 2 ,QIR (GJH ,QGID /W& DQG 0 U
BXP DW* XSVD -RIQW3 UIHMGHQW 8 GD 7HFK &HP HQW
/ IP VG Z HUH LQYIWAG VIR DGGLHW VKH \WXGHQW 0 U
3 WDEKX &KDZ @ VKDUHG VIKH SLRV DQG FRQVRI DUALLELDO
LOW@ HOFH DQG KRZ  IWKDV GlLI HIHQWFRQQRVIVMRQV

+H P HOIRQHG VKDWIWLY P SRWDQWVR FRQUGHU VIKH
DVSHFW Rl FKDQIH DQG GHYHBS KXP DQ FHQWAHG

DSSWRDFK VR HQUEK VKH KXP DQ H SHUHQFH VIKURXJ K
GL] VDOWDQMRWPP DMRQ ' U 6DSQD 5DNHWK ' ILHAVRU
* [ 040 5 WKDUWHG KRZ GUDWIFD® P DINHVIQI SDWILDV

KDYH EHHQ FKDQJ LQJ GXH VIR DU LELDAQUWA HQFH DQG
P DFKIQH GDWIQ) 6KH DOR WIDWAG VKH HP HU IQJ

P HVDYHUH WHSUHVHOW DQ RSSRUXQW VR HQIDIH
FROXPHY DQG IQMDFW 1Q D \VHDP GMO
LQHUFRQOHFVIAG VSDFH Rl YLWXDOHDOAHY 0 V 6XP HHW

6lQUIK DQG O U6XP DW XSVD H SOIOHG Z IMK LHBIYDQW

H[ DP SGV $,% J IDQWSRMQMDODQG KRZ &0 2 V QHHG
VR KDYH D JRRG JUDVS Rl VKH YDURXV NQGV Rl

DSSTFDVIRQVVR J DIQ FRP SHVIMIYH DGYDQVIDI H
3 DQHOGIVFXWIRQ RQ $ODSSTEDVRQ RI P DINHVIQI £ Z DV DOR FRQGXFWAG Z KHUHIQ ' U +DUK 9HWP D

3WRIHAWRU ) 0 6 8 QYHUAW RI ' HEL 0 U 1 HKDOORW +HDG Rl 0 DINMQU 0 RWHU' DY 0 U 6KDQVIDQX
&KDNIDERW 6HQRU' ILHFVRUO DUINHVIQ) ,QGID $VHDQ &RQFHQWI, DQG' U $ SDUDWID 3DVDG ' ILHFVRU
3: & GMFXWHG VKH P SDFW RI DWILLFIDO IQMA@ HQFH DQG G VDO DARQ 1Q VKHIU UHVSHPIYH
RW DQI DVMRQV ' U +DUK 9HWP D ZDV VIKH P RGHIDVRURI VKH GIVFXWIRQ GHOIQ) LOVR VKH UHDOZ RUTS
FKD@IQI HV DQG RSSRUKQMHY SUHVHQWAG E\ $0DQG 0/ $ QRVIKHU SDQHOGIVFXWIRQ RQ BXWRP HU
H SHUHQFHV 1Q ViKH GL VDOHWDEE\ ' U + DIMQGHUBIQIK 3WRIHWRU ,0 7 * KD] IDEDG 0 U 6DXWDEK 7\ DJL
UXMOQHW + HDG ,) %,QGXVMHV/ V& 0 U$P DUBHHS %DI8DL ) RXQGHUDQG 0 DQDIIQJ ' WHFVRU:  HELVGRP

KHGHG WXGHOW VR JDIQ IOV KW Rl VIKH FKD@IQU HV Z KIB! LW IDAQY $, 1Q P DINAVIQU \WUDWAJ\  [RU
EHWIHUFXWRP HUHQI DI HP HQW7KH VXP P IWZ DV VXFFHWI X@ RU DQJHG E\ VIKH | DFX@V FRRUGLQDVRY/
" UBXWEKLGIQIK ' U$USIVID 6 UYDWDYD DQG' U 3WFKL$J UDZ DODBQI Z WK VIKH WX GHQWFRRUGIODVIRY/
$@D 50YL 6QUGK 6IQIK 3DUKDU 6KWDGGKD 5DZDW ) DI DOGIGGTXH 3RRW -KD ' MKW 6lQIK

3 XVKSDQBD5 DMDQG $ TXIE 61GGITXH
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* [ DM ,QMIXW Rl 0 DQDIHP HQW DQG
5 HVHDUFK FRQGXFWAG 0 DQDIHP HQW

' HYH®SP HQW 3WRIJWDP 1 DWP D . XQGDO: IRU
H HFXVIYHV MQRU P IGGB!I BIYHCP DQDJ HP HOW
HP SR HHV ZRWNQJ DW $QP RO ,QGXWUHV
* LHDWIUL RIGD ' U $ LSIVID 6 UYDWIDYD IQWRGXFHG
VIKH Z RUMKRS V J RDY DQG QRVAG VKH UHVX@V RI
ViKH t [ SHAVEMRQ 6XWH + EHIRIH ®IDGIQJ  DQ
HQIDIIQ) [FH EUHDNQJ DFIMIW VKDW D@RZ HG
HP SR HHV ILRP D@ GHSDUP HQVW R
HIIRWBMO® ZRW 1Q D VMDP |RU DFKIHVIQ) VIKH
GHVLHG RXVERP HVRI VIKH SLRJ LDP

' U3XQHHWO RKDQ H[ SOIQHG D 1P HZ RN | RUEHKDYIRUDOMIVAV Rl SHWRQD@N | RUHQKDQFIQ) VHO DQG

IRWIAUQI WADP Vi QHUI\ 3 DWFLSDQW DWHWHG VIKH + $ 3 VAHDQG GIVFXWHG VKH VIHFKQITXHVVRR P O P [} H

VIKH Z RN HI T HFVYHQHW DQG HITEIHQR DV Z HD'$ @VKH SDWFLSDQW VKDUHG D QR Rl J UDVIXGH DQG

P HOMIRQHG VKDWVKLY VHWRQ KHGHG VKHP VR XQGHUADQG VXEWBQVUDOVHWRI EHKDYIRWY DQG VIKH

LHBIYDQFH Rl Z RINQJ VIRZ DUG FRQVHQUXDORGMRQV VIR DFKIHYH VIKH RU DQL} DIRQDARE MIPVIYHV
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*/9%05 RUDQAIHG ,QMHWRU $Z DIHQHW

3WIRJIWDP RQ t HDOK FUHDMRQ D VRROIRU

SIRVSHUW T RQ -DQXDU 7KH

REMIFVIYH RI VKLY SURJ LDP  Z DV VR P DNH VIKH

WXGHQW DZDWH Rl ZHDOK P DQDJHP HQW

IQGXWM  ZKIFK IV QRZ DFFHGIDWQI DWDQ

H SRQHQUDOLDWA J RED@® 0 U 0 DQRM XP DU

( [HFXVIYH' WWHFVRU 6( % DQG 0 U6XU D. DQW

6KDWP D &KDUHHG $WRFIDW Rl VKH ,QGIDQ

QWX - Rl %DONQJ DQG ) LODQFH

P HVIRQHG VIP HBW GMRQV RQ Z HDOK DQG

KRZ VR P DQDUH P RQH\ DQG IQYHWMWZ IVH®

7KH  DOR WDVHG VKDW VKHIH DWH WDWN

GllIHIHQFHV EHVWZ HHQ EHIQU ZHDOK\ DQG

UFK

6\XGHQW DOR JRWR NQRZ DERXWWKH SURP IMQUJ FDUHHU RSSRUXQMAVY 1Q IQYHWP HOWEDNQI DQG
FDSIVDOP DUNHW 7KH SWRIWDP  Z DV VXFFHWIX@ RW DQI HG E\ IDFX@V FRRUGIQDVRY ' U $QDQG 5DL
' U 1IGKL6UYDWIDYD DQG' U 6KXFKIVD 61QJ K DRQJ Z MK VKH WXGHQWFRRUGIQDVIRY 0 DQD\ 6KDWP D
DQG $ LSIW7 1Z DL
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* | %DM QWINXVIA RI 0 DODIHP HQW 5 HVHDUFK
FRQGXFWG D ZRUMWKRS RQ HIMN DQDOMWY IRU
FDSIVIDO EXGJ HIQJ t RQ -DQXDU 7KH
ZRUINKRS ZDV RUDQIHG VR SWRYIGH DQG
HQKDQFH VIKRURXJ K NQRZ BIGIH DERXW I LQDQFLDO
GHFIMRQ P DNQJ XMQJ ([ FHOO U 6XP IW* XOW.
) RXQGHU ) 1Q ([FHO$FDGHP\ DQG $GYDQFHG
( [ FHO7 WDIQHU GIMFXWHG DERXWWKH UHBIYDQFH Rl

HWIP DIQJ VKH HOVIYH SWRIVDEIONV RI HDFK
SWIRWFW DQG H SDIQHG VKDW GDWIQ]  DERXW
YDURXV FDSIVIDO EXGIHWQ P HVKRGY FDQ KHS
WXGHQW XQGHUAMDQG WKH  GHFIMRQ P DNQJ

SIRFHWHV VKDW FRP SDQHV DQG  IQYHWRWY/
HP SR 7KH ZRUNWKRS ZDV FRRUGIQDWAG E\

IDFX@V FRRUGIQDVRLY ' U 1IGKL 6 UYDWDYD DQG
''U B6KXFKMD 6lQIK  6VXGHQW FRRUGIQDVRU
O RKDPP DG $TXIE 6IGGTXH H WQGHG KL/
VXSSRUV VR D@ VKH SDWAFISDQW |RU HIIHFVIYH
RXVFRP H
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: MK VIKH VXSSRUVRI VKH (8 V 5 HVRXUFH (11 LIFIHOQR

QVDMYH DQG WMH &HQWU Rl 6XWDIQDELOV  VKH
WXGHQW Rl * /%DM, QWIWXWA RI 0 DQDJ HP HQW
5 HVHDUFK Z HUH DE®! VR J DIQ NQRZ ®IGJ H DERXWVIKH
FIUFXOUHFRQRP \  DQG JRWVKH EDME DSSTDVIRQ R
Vi WHP V VKIONIQJ  SUQFISBV @H F\ F&I DWHWP HQW
DQG FILFX@UEXMOHW P RGHY RQ -DQXDUY  DQG

E\ HWIHHP HG JXHWW 0 V 6KDIDL* R\ DOYKDM
0 DQDIIQU ' WWHFVRU , QVIALODVIRQDCE. RXQFLO RU& LLFX DU
(FRQRP\ 0 U ' HHSDN 0 HQDUD ) RXQGHU  &KIHI
GHD )DWPPHU /(021 ,GHDV 0 U 6KLYDP * XSVD
3 IRWFW0 DQDIHU 6DDKDV DQG ' U ,QGUDNW* KRWK
* ®EDO&KDILP DQ 0 60 ( &KDP EHU Rl &RP P HUFH

DQG ,QGXWM Rl ,QGID &KDILP DQ ( QYILRQP HQW
&I DM &KDQIH&RP P WHH ,&0 (

7KH H SHW GMFXWHG VKDW FILFX@U HFRQRP\  LHIHW/ VR D 1WDP HZ RIN VIKDW DGGLHWHV J REDO
FKD@IQJ HV VIXFK DV F@P DV FKDQIH ®WRI EIRGLYHUAW Z DWM DQG SRBMRQ ,Q D FILFX@UHFRQRP \
DOIRWP VRl ZDWH VXFK DV FBRVKHV VFUDS P HVIDODQG REVROMA HBIFWRQEV DUH UHVKLDHG VR VIKH
HFRQRP \ RUXVHG P RUHHI I FHQW® 7KHVEZ R GD\ LOWQWYH Z RUNVKRS J DYH D FKDQFH VIR VIKH VWX GHOW
VR NQORZ DERXWVKH IDFHW Rl FILFXOUHFRQRP \  DQG IOMWDFWZ MK HWHHP HG H SHUWSDQHOAV
ZRINQJ 1Q GLIHHQWVHFVRY RI VKH HFRQRP\  6\WGHQW WDP RI 0 DQDY 6KDWP D DQG 7DQMWKD
$.J DI DOWHSUHVHOWAG VKH * / 9%0 5 WXGHQW ) DFXO®V FRRUGIQDVRY ' U 1 IGKL 6 UWYDWBYD DQG ' U
6KXFKMD 61QIK DFFRP SDQHG VKH WXGHQW DQG HQFRXWDIHG WMHP VR SWRP RW ViKH JRDY Rl
VXWIDIQDE®! GHYHRSP HOWE\ [RFXMQI RQ 5 VUDVIAI\

(GMRQ_
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$ ZRUWKRS RQ 1QWUXP HQW IRU RU DQJDMRQ
GHYH®SP HQWDQG FKDQJ HZ DV RU DQJ HG RQ

0 DUFK DW /%05 3Rl 'U 91 6UYDWDYD

'WHAVRURI 2' B6N®' HYHRSP HOWS$FDGHP \ 3 YW
/ V& FRQGXFWAG VKLV YDOIDE®! ZRUIKRS IRU +5

DVSILDQW VR GHYHBS XQGHUAMDQGIQJ RQ D WDQIH RI

IOWUXP HQW IRU EXI@GIQ) WDP  HIIHPVIYHOHW 1Q
RU DQl} DIRQV  7KH REMIPVIYH RI VKLY Z RUWKRS Z DV
VR P DNH VIKH SDWELS DQW XQGHUMDQG VIKH UHBIYDQFH
Rl KDYIQJ WUXFVKUHG DQG A WP DVE DSSURDFK |RU
IP SIRYIQ) RUDQ]DVRQDO SHURWP DQFH  DQG
DFKIHYIQ) \WUDVWAJ IF J RDEY 6VXGHQW J RMQWI KW R

IOWXP HOW IQFGGIQ]  YDURXV GIDJQRWMIE VRRY

DWHWP HQW P VKRGV DQG FKDQIH P DQDJ HP HQW
|LDP HZ RUNV VIKDWFDQ EH XVHG VR IGHQW\ DUHDV [RU
IP SLIRYHP HQW GHYH®S DFVIRQ SOQV DQG | DFLOYEVA
RUWDQ] DMRQDO FKDQIH  6VXGHQW  FRRUGIQDVRU
6KUWDZ DQL 5 DQWIQD DQG 5 XFKIVID 6 KXND DWIMMG DD
VIKH SDWFLSDQW | RUHI | HFVIYH RXVERP H

$ wfr9 ! -0G) olhv or

* [ oDDM ,QWMIXVA Rl 0 DQDUHP HQW  5HWHDUFK
FRQGXFWAG D ZRUWKRS RQ ¥ * IRXS +5 /DEt IRU
WXGHQW SXUXIQI +5 VSHFIDODVRQ RQ

) HELKDU OU 6 3DUKDDIDK\ ,6$%6

| DFIYIVRU GIMFXWHG KRZ RU DQY] DMRQ GHYH®RSP HQW

IV D SOQQHG VR P SLIRYH RU DQ DARQDCHI | HAVIYHOHW
DQG HIIFIHQR  \WIQYRGHV XMQJ EHKDYIRUDOVFIHQFH

SUQFIS®V DQG SWDFVIFHV VR GIDJ QRVH RUI DQYJ DURQDO

SWIREGP V GHMJQ DQG P SGP HQW IQWMUYHOMRQY VR
VROH VKRW SWREGPV DQG HYDODWM  VKH

HIIHPVIYHQHW Rl VKH IQWAYHQURQY 3WRI ' U 91

6UYDWDYD ' IIHFVRU Rl 2' 6NO@ ' HYHRSP HQW

$FDGHP\ 3YW/ VB KHSHG WXGHQW VR DWHW VIKHIU
SHURQDO HIIEEDR  E\  XMQJ YDURXV VRRY DQG
VWAFKQLT XHV 7KURXJ K VKLY WXGHQW HFRJ Q] HG VIKHIU
WHQI VKV DQG FRQI LGHQFH 1Q VIKHWUDELOWV VR VXFFHHG
1Q I XVKUH HQGHDYRW 7KH Z RUINVKRS Z DV VXFFHW X@
FRRUICIQDWG E\ VKH WXGHQWE WDP Rl $DWKD
$QDQD ' ZIYHGL $QDQ D 3WHP  $QOQX 5DIKDY
$WGK\ D 6IQIK 0 D\ XU * XSVD 1 DVIQ . KDQ 3DDN
' XEH\ 5 XFKIVID 6 KXND 6 DDNVKL3 UDVDG 6KDTDL6 QI K

6KUDZ DQLS DQDAQD 6P LDQ <DGEDY DQG 6 XS D 61QU K

(GMRQ_
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7KH * ®EDO+XP DQ 5HWRXUFH DQG 2 W DQ] DRQ
" HYH®SP HOW&HQWU DW* / %0 5 1Q FRMERUMRQ
Z MK ViKH 1 DVIRQDCB IRGXFWIYIW & RXQFLCDQG * UHDWAU
1 RIGD 3WIRGXFIMW & RXQFLCRW DQI] HG 3 LIRGXFVIMW
. HHN IWRP ) HELXDU $Q IVAU FR@UH
GHEDW FRP SHVIMRQ DQG SDQHOGIVFXWRQ RQ VKH
VRSIE BWRGXPIMW  *LHHQ *WRZW  DQG
6 XWIDIQDEIOWV  &HBEWDVQ] ,QGIDY * SUHVGHOQR
Z DV FRQGXFWAG VR EUQ] VRIHWMHU H SHW [WRP
YDURXV [IHGVY VR GMXW PDFLIR PIFLR DQG
JIDWRRW GIYHO FKD@IQIHY DWRFIDWAG Z MWK
SIRGXPIMW  JUIHHQ JWRZVK DQG VXWIIQDELDNV
6VWGHQW ZHH DOR PDGH DZDWH RI P SDFWRI
SIRGXFIMIW RQ HFRORP IF JIRZVK MRE FUHDVIRQ

DQG OMQ) WIDQGDUEV 7KH H SHUV P HOARQHG VKDW
SIRGXPIMW  JWRZWK P XW EH IQFOMYH DQG

VXWIDIQDE®!I VDNQJ IQVR DFFRXQWVKH VRFLDO DQG

HOYILRQP HQVDAP SDFWRI HFRQRP |E DFVIMW
7KH WXGHOWE WIDP Rl 7DQMKD $JDZ DO 1 WKL 7USDWL 6KLYDP 3WDNDWK $QXEKD 6UYDWIDYD
6KDVKZ DWBLQI K 3 UDVIHHNVKD 0 IVKWD 5XSDP 9 DIVKQDYL 3W D 6I1QIK $\ X\K 5DM. DXWKINL 6KDUWP D
3W DQWK 0 DKW . 910D\ 6QHKD 6IQIK $P DQ -DIQ P DQDJ HG VIKH HQVILH VHVWIRQ XQGHUVKH J XIGDQFH
RI3WR 'U 91 6UYDWDYD ' LIHAVRURI 2' 6N®' HYHBSP HQV$FDGHP\ 3YW/VE ' U 1ICKL
6UYDWDYD ' U 6KXFKIVID 61QIK DQG ' U 6XQVID &KRZ GKDU  $ YIODWK 6IQIK ILRP * /%0 5 ' HY ILRP
* /940 5 DQG &KDX $JDZDOWRP * /%05 6DXP\D 6IQIK ILRP $P IW 8 QIYHUAW 1 RIGD VHFXUHG
| LWAVHFRQG DQG VKILG SRUMRQV IHVSHAVIYHO

(GMRQ_ 3DIH
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9$&& DW* /%05 RIIHW WHYHDO FHWUIIFDARQY
IP SDWHMG E\ KWJK® DFFRP SOKHG IDFXOV DQG

LHORZ QHG IQGXWM  SIDFVIMRQHY HQVXUQJ  RYHLD@

GHYHBSP HOQW Rl WXGHQW DQG P DNQI  VKHP
IOGXWM UHDG\  7KHVH FRXUHV DIH \WDVIAI LIEDD

SWRYIGHG DBQI Z MK FXUIFXO(P DV SHU LHDOVIP H
IOGXWM  WHTXWWHP HOQW 7KH LOWIAVIA RU DQI HG
9DOH $GGHG &HWUIEDARQ &RXUHV 9$&& IWRP
0 DUFK 7KH UHVRXUFH SHURQV QDP HO
'U $UFKDQD 7\ DIL 3WRIHWRU &RDFK 33& ,&)
&ROXEDQW  %HKDYIRWDO 7WIOHU 0V 0 RQIND
6DFKGHY 7WDIQHU 1 6( $FDGHP\ 1HZ ' HBLDQGO V
6DDNWKL $RWID $76 / HDUDQ] 6ROMRQV GHWI QHG
SHGDJ RJ IEDO/RRO XVIQJ D YDUHW RI FDVHV IHVHDUFK
SXEGEDMRQV DQG EWIQWRWP IQ)  GMVMFXWRQV
6\VXGHQW | HOWFRP SHVWAQWDI VIHUGHYHBRSIQI UHBIYDQW
NQRZ BIGI H DQG WN@ 1Q VKH FKRVHQ P DQDJ HP HQW
GRP DIQ 6VXGHQW GHYHBSHG VIKHIUFRP SHVHQFLHV 1O
VIKH DUHDV Rl 6 HUYDQW/ HDGHUKIS $GYDQFHG 0 6
2 [IIFH 6N@ DQG 6VRFN 7WDGIQ) DQG ,QYHWP HOA
0 DODJHP HQW 16( $FDGHP\ 7KH SWRIWDP ZDV
VXFFHW X@ RWDQ] HGE\ 1DFX@V FRRUGIODVRLY/

3R $WQ XP DU$RWD DQG 3Rl %KDZ QD %KDUEZ DVE WK VIKH WXGHQWFRRUGIQDVRLYY 3 RRND -KD $ QDQG
6KXND 1 DP DQ. XP DU6KUDGGKD 5 DZ DWO RKIWEDURWD 6DXP \ D 3DQGH 5 MAD* XSVDDQG. 910D
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* | YDDMQMIXVIA RI 0 DQDIHP HQW 5 HVHDUFK RU DQIJ HG DG
H SHYWD®! | RUVIKH EDVEK RQ -DQXDU 0 U
3IQDNL ' DV * XSVD 6U &RQWEUDQW * (0  $662 &+$0
GHDHHG VKH VHWIRQ RQ BXWDIQDEIDN 6WHZ DUGVKIS]
Z KHIHQ KH VKDUHG K1V NQRZ BIGJ H DQG H] SHUHQFHV RQ Z DVIAL
DQG HQHU\ HIIIFIHQR  HQYILRQP HQVDO DXGIW  IQGXWA

FROOHFW SWRIWDPV IP SGP HQIMRQ Rl JRYHWQP HQY
VFKHP HV VXWIIQDELDN DXGIW DQG J IHHQ LQH IDWUKFVXH + H

DOR KLIK@ KWG VKH P SRWDQFH Rl IQFXGDAQ] W@ DQG
FRP SHVIAQFLHV LHDWAG VIR VX\WIDIQDE B WWXHV DP RQJ VIKH

SRWY WDGXDWW WIXGHQW 7 KLY VHWIRQ Z DV RU DQL} HG XQGHUWKH SWIKGHQWI XIGDQFHRI ' U 1 IGKL6 UYDWIDYL

" U 6XQWD &KRZ GKXU

' U 3IDD+DGBHUDQG ' U 6XFKIVD 61QJK DBRQJ Z VK VKH WXGHOWAWDP Rl 1 WK

7TUSDVKL $QXEKD 6 UYDWDYD 7DQMWKD $JWZ DO 1 DR * XSV 3WDWWMAHNWKD 0 MKW 3W DQWK 0 DKU

6QHKD 6KLYDP $P DQ 6HNBO6KLYDQLDQG 6KDVWKZ DW,Q ViKH HQG D 0 HP RIDQGXP RIS QGHUAMDQGIQ) Z D
I QHG EHVEZ HHQ VIKH $ \WRFIDVG &KDP EHW/ RI &RP P HUFH DQG ,QGXWU RI ,QGID $662 &+$0 DQG * /

YONDVQWINKVIA RI 0 DQDJ HP HQWDQG 5 HVHDUFK 3* ' 0, QWINKVHA
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7KHH SBVRQRI %] ' DVID DQG ViKH , QUIALQHWRI 7KIQIV
R7 KDV SIRGXFHG D VRQ RI IQIRUP DVIRQ 7KDW/ Z K\
EXVQHW DQDOVIEV IV HWHQUDOI RUVIRGD, # LQGXWAIHY
IRU ERRWIQU HIIIFIHQR  SIRGXPIMW DQG LHYHQXH
7KH QWX VONHV XVP RWFDUH VR GHV Q WIXGHQW
FHQME DQG IQGXWM \VSHFLIE FXUIEXQP  KDYIQU
VSHFIDO DMRQV DQG  FHWMLIFDVRQV 1Q ,7 GRP DIQ
* | %0 5 RUW DQJ HG DQ H] SHWWDM RQ B HQMMI DURQ RQ
GDVID DQDO MV SHFIDA) DMRQIRQ  -DQXDU
VE\ IQGXWW H SHUVO U 3DIVRK 6IQIK %  9%MOHW ,QUWIKW '+ : ' RP DIQ 1Q %XMOQHW
QM@ HQFH DQG ' DVD : DIHKRXMQ) 7&6 1RIGD 0 U 3DUWRK GIVFXWHG VKDWGDVD IV JRIQ) VR
EHFRP H QHZ RIODFLIRW DOVHRVRY +H H SOIQHG D YDUHW RI VRRY IQFOGIQ) WIVWIEDODQDOVIY
P DFKIQH GDURIQJ DQG GDVID YIVXDQ DVRQ VR H WDFWUHBIYDQWGDVD + H DOR H SOIQHG VRP H Rl VKH
GDVID DQDO MY VRRY VXFK DV3\ VKRQ 5 64/ DQG 7DE®IDX 7KH WXGHQAFRRUGIQDVRU+ IP DVKX 6KDUP D
FRRUGIQDVIAG VIKH HQWLH VHVWMRQ XQGHUVKH J XIGDQFH RI VIKH | DFX@V FRRUGIQDVRU' U $ GDUK * DU
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* /%0 5 RUDQIHG DQ H SHWVD®I RQ  HQDO
DQG HP RIRQDOZ HOEHIQIFRQ  -DQXDU
IRUVKH WXGHQW RI 3* ' 0 EDVIK
' XUQ) WMH VHWIRQ $FKDUD $@®N $SDW\ -L
) RXQGIQJ  3UHMGHQW 0 DKDUMKL . DSL * XIXNXO
H SDIQHG VKH P SRUBQFH Rl &$5( ZKIFK
WDQGV IRU &HDWQJ  DZ DIHQHW DERXWP HQVIDO
DQG HP RURQDOKHDWK 1Q RQHV @H $ GGLHWMQJ
VKH 1P SRWIDQFH Rl P HQUDODQG HP RVIRQDOZ HD
EHIQ) 1Q RQHV @H 5HGHIQQ) VKH RGNV DQG
UHVSRQVEIMAHY R VKH  WIDNHKRGHWY
( XFIGDVQ) IQORYDVIYH Z D\ V DQG EHVWSWDRVIEHV
IRUSWRP RUIQJ P HQVDADQG HP RUIRQDXY. HOEHIQJ
$ 1 UVKLY VHWMRQ WXGHQW XQGHUMRRG KRZ VIR
NQRZ WKH FKDIDFVHIMAEY Rl HP RVIRQD®
KHDOK\ SHRSGI ZKR DH 1Q FRQARORI ViKHIU
VKRXJKW  |HHEQIV DQG EHKDYIRU ) DFX@V
FRRUGIQDVRY ' U 3 WDFKL$ J DLZ DADQG 3R

<DJEDD . DSIOFRRUWGIQDWAG VKH VAMMRQ Z IK VWKH WIXGHQWAWDP Rl $ WBIW3 RWZ DO5 XSDP 9 DVKQDYL

3W D6IQIK 1 MKL7USDVKL 6RXWDY 3WDVDG
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* /9405 RUDQIHG DQ H SHUVVDD RQ QAT UDWAG

P DINHMIQJ FRP P XQFDMRQ DQG FKDQIIQJ P HGID

OQGWDSHE RQ ) HEWXDUY IRU WXGHQW Rl

EDVWK OV $WUGIQIK " *0 0 DUINHVIQY
) 0 DGGUHWHG VIKH WX GHQW DERXWW/KH IQGXWW

SHUSHAVIYH RQ FKDQIIQJ OQGWVFDSH Rl QWA LIDWAG

P DINAMIQU  FRP P XQEDVRQV DQG WDQUMRQV 1Q VKH
P HGID ®QGWFDSH 6\XGHQW Z HIH DOR P DGH DZ DWH

R VKH lPSRWDQFH Rl WH WRGI R IOWI DG

P DINMVIQJ FRP P XQEDWRQ $7/ %7/ DQG 77/ Z WK

YDURXVSURP RUIRQDORR®Y DQG VKHIUDSSTEDARQV
$1VIHUVKLY VHWMRQ WXGHQW J RWR NQRZ VIKDWQRZ EXGJHW DUH P RUH LQFAHG VRZ DUGV VRFIDOP HGID
XQO\H SUQMP HGD : VK FKDQJ Q) VFKQR®J\ DQG VRFIDOP HGID GMW P RQH\ IV EHIQ) EXGJ HVIAG |RU
VWDGIMIRQDCP HGID @\H P DJ D LlOHV DQG P RUHP RQH\ LVEXGJ HWAG |RUQHZ P HGID $OR UHI DUGBMWRI VIKH
WSH Rl P HGID XVHG P DINHVIAWY XVH LOWAJ UDVIAG P DINFMIQD FRP P XQIFDMRQV .0 & VR GHQYHU RQH
FROUWWHOWP HWDJ H VR EX\ HW ' U 6XWDEKLBIQIK DQG ' U $ LSIVID 6 UYDWIDYD FRRUGIODVIAG VIKH VHWIRQ
Z VK VKH WXGHQWAE WDP Rl 5XSDP 9 DMKQDYL $TXIE 6IGGITXH 6DVIDNVKL &KDQGHO 7DQ\ D * XSVD
0 HHQDNWKLGIQIK $UDGK\ DO WO
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7KH REMIFVIYH Rl VKLV VID®I Z DV VIR HGXFDVA VKH 3*

4XDUMD 1HZ \SDSHJ

b b trt- i} Tvimj | | T-t=fnvv
S;y$th"; v
* | DM, QWIXVA RI 0 DQDIHP HQW 5 HVHDUFK
RW DQJ HG DQ H SHUMD®! RQ § IQDQFIDOSOQQIQ]
XMQJ P XVKDOIXQGVE IRU VKH 3*' 0 EDWFK Rl
RQ 0 DUK 7KH J XHWWSHDNHU
0 U $Q\XU+DQGD &KDQQHO+ HDG RI %DQNQJ DQG
1 DARQDO' IMUEXVIRQ 0 LDH $\WHW ,QYHWI HQW
0 DQDJHWY/ ,QGID 3 YW/ V& \KDUHG VKH [P SRWIDQFH
Rl SRQUDAQYHWP HQWDQG IQVIDWAG VIKH VHWIRQ
ZWMK D SRZHUXO TXRM $Q IQWHWP HQW 1Q
NQRZ BIGJ H D@ D\ V'SD\ VVKH EHVAIQUAUHVAEFRIQHG
E\ %HQWDP 1Q ) (DQNID ' XUQJ VKH VHWIRQ 0 U
+DQGD GIVFXWHG YDURXV DVSHFW RI IQYHWP HQW
IFOGIQ) VKH PSDFW R IQOMRQ DQG
FRP SRXQGIQJ Gl HHQAIQYHWI HQWRSVIRQV VXFK
DV P XVWXDOIXQGV 11 HG GHSRMW 33)  UHDCHWIVH
DQG IQUXUDQFH DQG H STIQHG 6,3 VXVQJ ( [ FHO
0 WXGHQW DERXWKH W KWZ D\ V RI LQYHWMIQJ 1Q

YDURXV 1QYHWP HQW RSVIRQV DQG VR KHG VWKHP SOQ VKHWU IXWWH JWRRZVKK 7KH VHWRQ ZDV
[QIRWP DVIYH DQG Z DV FRQGXFWAG WP RRWKO E\ IDFXOV FRRUWBGIODVRYY ' U 6KXFKIVD 61QUK DQG ' U
1 IGKL6 UYDWIYD DBQJ Z IK WXGHOWFRRUGIQDVRRY/ 3 RRD -KD DQG $ WDGK\ D 0 IWIDO
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* [ %0 5 RWDQ] HG DQ H SHWWDMI RQ &\ EHUDZ 1Q
QGD (PHJIQ) WHQGV DQG SWAIFHY RQ
) HELXDU E\ 0US$PIW' XEH $XVKRUDQG
1DARQDO 6HFXUW ([SHW 7KV VHWRQ ZDV
RW DQYJ HG VIR SLRYIGH DZ DUHQHW DQG NQRZ BIGT H VR
WXGHQW RQ P\ EHUVHEXUW @Z V DQG UHI XOMRQV 1Q
,QGID DQG W FRQFHSVKDOFRP SUIHKHQMRQ DV VKH
WXGHQW VRGD\ DIH HWHPHO H SRWHG R
IQIRP DARQ VAFKQR®J\  7KH VHWIRQ REMIFVIYH
FUHDWAG DZ DIHQHW DERXW R\ EHU @ZV DQG VKH
IP SRVDQFH Rl HGXFDMQI VKH SHRSG!I  IRU
GWHP IQDMRQ Rl IQIRWPP DMRQ RQ SIHYHMRQ R
R\ EHU FUP HV DQG FUHDVWW DQ HFRW WP IRUF\ EHU
VHFXUW DQG VR SUHYHQWR EHU FUP HV 7KH VHWIRQ
Z DV FRRUWGIQDVAG E\ IDFX@V FRRUWGIQDVRU' U $ QG
. XP DU %KDWVDQG 3Rl %KDZ QD %KDUGZ DVMDRQJ
Z VK VIKH WX GHQWFRRUGIQDVRUS RRND -KD

thd_; G S;y $th"; v
*/ YDBM QMK R 0 DQDIHP HQW
5 HVHDUFK RU DQlJ HG DQ H SHIWDO! VAMMRQ
RQY @5 6KHES : RP HQW' D\ &HBEUMRQRQ

0 DUFK E\ 0 U 6KDIBIQGD -DQVE DO
&OWHU +5 + HDG ) GSNDUVDQG 0 U-DVZ IQGHU
BIQIK +HDG 7DBIQWS FTXIMMRQ ) TSNDUN7KH
REMIFVIYH Rl VIKH VF-MMRQ Z DVVIR DFNQRZ BIGI H
ZRP HQ FRQMEXVIRQ 1Q QIVIRQY HFRQRP \
'U 6DSQD 5DNHWK IQ KHU FRP SHEXY
Z HBRP H DGGLHW GHVFUEHG \SHFLLIE WHSV
VKDV ZRPHQ FDQ VDNH VR FRP EIQH
SURIHWIRQDO DFKIHYHP HOW ZIVK  SHURQDO
IXO® HQV DQG KRZ P HQ FDQ VXSSRUV
ZRPHQ 1Q VKH ZRUS@FH DQG DW KRP H
6VXGHQWFRRUGIQDVRWY $TXIE 6IGGTXH ' HY
600 DU 6 DVINKL &KDQGHO 5 XSDP 9 DIVKQDYL
DQG . 910D\ P DQDIHG VKH HQVLH SURJ UDP
XQGHU VKH JXIGDQFH Rl ' U $QDQG 5DL ' U
3UDFKL$J D7 DIDQG 3Rl <DJEDD. DSIO
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4XDOMO 1HZ \SDSHJ
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7KH )IQDQFH &GE R */ YDOM QMXW R
0 DODUHP HQW 5 HVHDUFK RUDQI HG 0 RQH 1 10W

RQ -DQXDY |RUVKH EDVEK 7KH
REMFIYH Rl ViKH DPVIMW ZDV VR WWHQIVKHQ VKH
DQDOVIFDOWN@ Rl VIKH SDWFLSDQW VR P DNH SIXGHQW
GHFIMRQVQ D YDUHW RI FRP S® EXVQHW WKDARQV
3 DWIFLSDQW SUHSDUHG VKHIU SUMVHQUMRQY EDVHG RQ
VIKH VIRSIEV \KDUHG DQG SUHVHQWAG VIKH \DP H VIR VIKH
MGJ HV | RUVIKH HYDXDVIRQ 7KH MGJ HV HYDXDWAG HDFK
SDUWAFISDQW EDVHG RQ VKHU @®JIFDO HDVRQQJ

DQDOVIEDODQG WKIONQI W@  6VXGHOWWDP R

7DOMKD $JWDZDO 3XWKSDQWQ 5DV DQG  * DUP D
9DUKQH  VHFXWHG WKH 1IUMW SRWIRQ  $EKIVKHN
&KRXUDMD &KDX $JWZDO $WGK\ D 0 MDO DOG
0 D'DON 6DFKDQ VHFXWHG VKH VHFRQG SRWMRQ
6DQDQD 6lQIK $WKXVRWK 7USDWL DQOG $QXEKD
6 UYDWIDYD FRRUGIQDVIAG VKH HQVLH SLRI LDP XQGHU

VIKH J XIGDQFH Rl IDFXOV FRRUGIODVRU' U 6KXFKIVID 61QIK -XGJHV' U 1 IGKL6 UYDWIDYD DQG ' U 6 XQVD
&KRZ GKDUY DSSUHFIDVG WXGHQW DFVIYH SDUAFISDVMRQ DQG HQFRXUDJ HG VKHP VIR HQKDQFH | LQDQFLDO

W@
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7KH 6 XWDIQDEIOV &OE Rl * / %DM, QWX RI

0 DQDJ HP HOWDQG 5HVHDUFK RUDQI HG D ' LJ MDO
SRWHUP DNQJ FRP SHVIMIRQ RQ -DQXDU

7KH SDUAFISDQW FUHDWAG GL] VDO SRWHLY XMQJ

VKH DYDIDE®! GHWLI QIQJ DSSTFDVIRQV VRRY DQG
VRIVEZ DUH RQ VIKH JLYHQ VKHP HV $ WUDFVIYH SU] HV
Z HUH J LYHQ VR VKH Z IQQHWY . 91QD\ IWRP * /%0 5

DQG . DWIN * R\ DOILRP * 1,27 VHFXWHG | lUMDQG
VHFRQG SRMMIRQ UHVSHFVIYH® 7KH FRP SHIMRQ
ZDV FRRUGIQDWAG E\ IDFXGV FRRUGIQDVRY/ ' U

BXQVD &KRZ GKXU ' U 6XFKIVD 61QIK ' U 1IGKL
6UYDWDYD DQG ' U 3IDQ +D@DU Z VK \WXGHQW
FRRUGLQDVRYY 7 DQIVKD $J DLZ DO 6 H\BO$ J DLZ DODQG
1 IMKL7 USDVKL

om|lbm 5; G+'! tf0

* /940 5 EHIHYHVIQ | XO@Q) W VRFIDOUHVSROVELOW
DQG P RWDOREM DMRQ VR KHS VKH VRFIHW DWOW H
7KH IOMXWM Z MK VKH KHS Rl \WXGHQW GIDGHWY/
RU DQI] HV YDURXYV GRQDARQ FDP SV VR FRQMEXVIA VR
GLLI HIHQMFDXVHY 9 RQWAHUQI P HDQIQJ | XQHW KDV
KHSHG VIKH WXGHQW VR EHWIHU FRIERWDW Z VKIQ
WDP V DQG GHYHBRS ®IDGHUKLS SRVAQDO 7KH <65
&OE Rl */ %DM QMW R 0 DQDIHP HOW

5HVHDUFK 1Q DWRFIDARQ ZIWVK 1* 2 1D 3WDJDW
6RFIDO) RXQGDVIRQ 1RIGD RUDQIHG D t RODMRQ
'UYHfRQ  -DOQXDU 7KH ' RODVRQ ' UYH
QDP HG BH 7KH 6 HFUHW6 DQVIDE DIP HG DWFRGIFVQ)
P ROIVDU FRQMEXVIRQV FRVKHY DQG EOQNHW VR
VXSSRUN XQGHBUYIBI HG SHRS®I 0 DQ\  WXGHOW
IDFXOV DQGWIII P HP EHW/RI * / %0 5 DUHW LQJ

VIKHWEHWWR UHDFK RXVWR SHRS®I @1QJ 1QVXP VDQG KHS VIKHP 1Q VKH EHVASRWE®I Z D\ 7KLY DFVIYIW
HP SKDM}HG RQ VKH WREXWIRG! Rl HGXFDVRY VR DGGUHW VIKH FRP SG[ \RFIHVIDO FKD@IQI HV E\
FRDERUIMQJ Z VK WXGHOW JRYHUQP HOW RUDQI DMRQV DQG 1* 2 V7KH GUYH Z DV VXFFHW X@
RU DQJ HG E\ WXGHOWFRRUWGEIQDVRWY/RI <65 &E / HVDQ=DIGL 5 MND 8 SSDO' UMKW6LQI K 6DFKIQ DQG

4XDOMO 1HZ \SDSHJ

<DP 1QLYKDGDXUD XQGHUVIKH J XIGDQFH RI | DFXOV FRRUGIQDVRU 3Rl $VXQ XP DU$ LRWD
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7KH 6RFIDO0 HGID &HORI * / %DM, QWKW R
0 DQDIHP HQW 5 HVHDUFK FRQGXFWAG D DFVIMW
RQ 0 DUFK VIWBIG %N Z VK %R®Z RRGE
$V HFVQJ DV VKH VIW®I VKH DPVIYIW  LQYROHG

WRXQGV VXFK DV %XMR

VRK MDQH @8 Wi QFIQU

JXHWQJ DQG DFIQJ  7KH VMMRQ Z DV WP RRK®
FRQGXFWAG E\  7DQIKD $J UDZ DO 6 DDNVKL -DIVZ DO
6HNDO$ J WDZ DO 1 DYQHHW3DQGH.  $EKD. 6IQIK
$QXM . XP DU <DGDY 6P IDQ $WRWD 9NKZ HK
. XP DU DQG 6RXWDY 3 WDVDG XQGHUVKH J XIGDQFH
Rl IDFX®V FRRUWGEIQDVRY ' U 6XQVD &KRZ GKDU
DQG ' U $UMQG %KDW 7KH Z10QQ) WDP Rl

8 WDUK <DGDY 61P UDQ

$RWD DQG 1 DVUQ . KDQ

Z DVDZ DUBHG Z MK H] FIMQJ SUj HV

ooh!;"h %o ol r;|Qlom

ol | Tnd-|lom ;tt
V™ e AYA™ Y@, 0aB.™ YEARFBOMM™MY 4
a-0aUmY A AEEWEECHUE-a-0-0&0 BEA™
-,A,OO%ﬂETMﬁTMUG%Q,J&IEEV',EEAéA—--,a—-EV'&/Nﬁ
4%  AVEUor A= BE»V™Me-TMEARO™E-4-EA
EA A,U.© ©o©ofEB$ AZ,5°©0 ~ £ ,4
O,YoU™BEY MPMEER ™MH-TRHY aée™ 5y
UTM.TMCAT&:%TM’Y’\’@TM@Y;TM’.TMU,\’é;,Ya: H
Ue™33 MABNLE Ay M@Ya-Ya-Acdge WMo
Z™MY&a %™ «e™myUYy EUEA 0™ U™Y4! B™ME SEY-4-06™
~AHEAEUSVBA - OYRDLY ®ESU ™ oAl ™ 4
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(M |lo$( - -d™-w__ ;0-|; G Witwtmmom&nmom 17]; |
* | YDNDVQWINXVIA RI 0 DQDIHP HOW 5 HVHDUFK 1Q
W SHUWHQW HIRUNV VR SWRYIGH EH\ RQG VKH
FOMRRP ZDO ODWQQI VR VKH WXGHQW
QRP IODWAG Rl W WXGHQW VR DWIHQG D @H 79
WRZ RUDQIHG E\ 79 Y%KDIDWDUK RQ 8 QRQ
YXGIHWRQ ) HELXDU 6VXGHQW $ QXEKD
6UYDWIDYD 6DXP\ D 3DQGH $GWD 5DL $Q1Q
¥DONIMDQG 0 DGKYHQGUWD . HVDLEZ DQL DWHQGHG VKH
QrH 79 \KRZ DQGH SUIHWHG VKHIUJ UIDVIIXGH VIR VIKH
RUW DQI} HWY |RUWKDUQI VKH FUMEDOGMAXWRQ RQ
8 QRQ YXGIHW 7R IXWKHU HOKDQFH WXGHQWA
XQGHUMDQGIQJ Rl 8 QRQ %XGJHW 7DNN\DU  7KH
GHEDW RQ8 QRQYXGIHW  $Z DVRW DQJ HG RQ
) HEXXDY ) DFX@/ P HP EHW ' U $QDQG
5DLDQG" UBXFKIMD 6IQIK DQG' U) HRMGGIQO0 $
. KDQ ' WHFVRUDW6 ) &RP P HUFH$ FDGHP \
* IHDVWAU1 RIGD DWHWHG VIKH WX GHQW FUMIFD@ DQG WKDUHG VIKHIUIOWMI KW RQ H SHQGIVXIH RI YDURXV
P IOMM DQG GHSDUWP HQW 7KH Z IQOHW Rl 1IWAVDQG VHFRQG WWDP V QDP HO 6KLYDP & KDXGKDU
1 DYQHHWB DQGH\  61P DQ'$ URWD DQG 7DQAMKD $ J DIZ DOH| SOIQHG LQ GHVIDY DQ DQDOVIVRI NH WHQGVIQ
H SHQGIWVXWH YDURXV VWKHP HV DQG NH\  VHFVRUWDOMWVXHY 7KH VHWRQ Z DV FRRUGIQDWAG E\ | DFXQV
FRRUGIQDVRU' U0 DQIVKD 61QJ K DRQJ Z MK WXGHQWFRRUGIODVRYY $ QXEKD 6 UYDWIDYD DQG 3 IDVIAHNVKD
0 MWKWD
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Q FRMERUDMRQ ZIWMK 83 3RTH */%05
RW DQY HG D URDG VDI HW DZ DUHQHW VHWRQ RQ
) HELXXDU 0 U $\VKXVRWK . XP DU 7WDIIIE
QVSHFVRU 1 RIGD 0 U5DNHWK . XP DU 7WDI I IE 6XE
IQVSHFVRU 1RIGD 0 U 3WGHHS . XP DU +HDG
&RQWIDE®I DQG 0 U0 RKMBHDG\ [LRP 83 3RTFH
HGXFDWAG 3* ' 0 WXGHQW DERXW\DIH GUYIQ
SWFFHV SUIRSHUXVH Rl VHDWEH®V DQG KH® HW
IR@RZ Q) WDI 1 IE IX®NV DQG DYRIGIQ) GMADFVIRQV
ZKI®l GUYIQ] 7KH\ DOR P HOVIRQHG VKDWURDG
VDI HW FROVOQXHV VR EH D P DNRU GHYH®SP HQVIDO
MXH D SXEQE KHDOK FRQFHW DOG D GG
FDXVH Rl GHDVIK DQG QMU DFLRWVKH Z RUTS
$ 1 VUVKH DGGUHW VKH ,QYHWIYXUH & HUHP RQ\ Rl 6 VKGHQW&RXQFICRI 3* ' 0 EDVFK Z DVDOR
KHG 6DVDNWKL &KDQGHODQG 1DQGIQL R 3*' 0 EDWK ZHH KDQGHG RYHU VKH
UHVSRQMEIDV RI VKH * / %0 5 <, 6VKGHQW& RXQFLO8 KDIU DQG* / %0 5 <, 6VWGHQWERXQFIOSR
&KDIU UVSHAIYHO  7KH VHWIRQ Z DV VXFFHW X@ FRRUGIODWAG E\ IDFX®V FRRUGIODRY ' U
$UQG . XP DUYKDW\DQG' U 3 WDFKL$ J DZ DIDBRQI Z WK VIKH WXGHQWFRRUGIQDVIRUS TXIE 61GGIT XH DQG
5XSDP 9 DIVKQDYL

(GMRQ_ 3DIH
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*/  oDOM QMW R 0 DQDIHP HQW  5HWHDUFK
RUDQIHG $OP QL 0 HQIRUQJ 3WRIWDP E\ 7HDP
6DK\ R IRUVKH WXGHQW Rl EDVFK RQ
-DQXDU 7KH REMPIYH R VKLV VMMMRQ Z DV VR
SWRYIGH WXGHQW Z IVK D XQITXH RSSRUXQIW VIR LOWADFW

DQG XQGHUMDQG 7HDP 6DK\ RJ VS@Q |RUSWHSDUQJ VKH

WXGHQW [RU VXP P HU IQWUWRWKIS DQG  SOFHP HQW
RSSRUXQMVIHV $QP QL 0 U 5DFKIW 6UYDWIYD 3* ' 0

YDVEK 91EH 3 UIHVIGHQW %DFNS RFN 6 FRUDQG
8. DQGO U' HYRWHWEDINDU 3* ' 0 %DVEK
0 DQDJHU %4DQG 3WRP RIRQ  &KDQOHO' HYHBSP HQW
+RQGD 0 RVRUIA\ FBI  6FRRWU ,QGID 3YW / V& 3XQH
WHFRP P HQGHG WXGHOW VR GHYH®S \MFKQEDO
FRP SHVHQFIHV DQG FUMEDOVKIONIQ) WVNL@Y 1Q VKLY K\ SHU
FRQOHFVIAG GLIIMJ HG ZRUG Rl ZRW 0 V -\ RAFD 3* ' 0
YDVEK 7 DBIQWS FTXIMMRQ ( [ HFXVIYH & YHQW
* XUXJWDP DQG 0V +PDQWKL 6KDPD 3*' 0 %DVFK
7DBIQW  $FTXIMVIRQ 6SHFIDDAV 3 HRSO!
' HYHBSP HQW* ®REDO,QGID 3YW V& 1 RIGD VKDUHG VIKH
FKDQIIQ) QDWWH Rl EXVQHW OQGWDSH DQG VKH
IP SRWIDQFH Rl GHYH®SIQJ VHO RQ D FROMOXRXY EDVY
7KH IDFXOV FRRUGIODVRY ' U $SVD 6 UYDWDYD DQG ' U 3WDFKL $JUWZ DOFRQGXFAG VIKH VHVWIRQ
VXFFHMX® ,Q FROMOXDVRQ R VKH VDP H XEDUKE 7KH ) WHMGH &KDWZ MK 7HDP 6DK\RJ ZDV
RUDQIHGRQ ) HEWDUY ' QU XIVKHG DOP QLO U 6DW\ DP 6UYDWIYD 3* ' 0 Y%DVEK
* IRXS ' WHFVRUGWDWAJ\ 2 SHUDRQV $SIMHIR ,QF ' HBL 0 U 5DFKIW6UYDWIDYD3* ' 0 %DVEK
91FH 3 UIHMGHQW %DFNS RFN 6FRVDQG 8. 0 U ' HYRWHWGEDUNDU 3* ' 0 %DVEK
0 DODJ HU %4DQG 3WRP RARQ  &KDQQHO HYHBSP HQW+ RQGD 0 RVRUF\FGI  6FRRVIAU,QGID 3 YW/ V&

3XQH 0 U $EKIQDY 6KDWPP D 3* ' 0 %DVEK 1DMRQDO. $0 =60 1RUK ,QGID * RRGUENH
* IRXS / V& ' HBL 0 U5DKXOMKDIDW3* ' 0 YDVFK $WRFIDM' IWHFVRU 7HFK ' DVID 6ROVIRQ
* LRXS 0 HGID 0 V $ QVD&KDXKDQ 3* ' 0 YDVFK 5 HVHDUFK $ QDOVW1 IHOHQ@ 0 XP EDLO V
A RVED 6UYDWDYD 3*' 0 %DWK 7DBIQW $FTXIMARQ ([ HFXVIYH & YHOW * XUKJ LDP

0 V+IP DQWLG6KDWP D 3*' 0 Y%DVFK 7DBIQWS FTXIMMRQ 6 SHFIDOM 3HRS®! ' HYHBRSP HQW
* ®EDO,QGID 3YW V& 1 RIGD 0 U5 DMMBIGDQD 3* ' 0 %DVEK ([ HFXVIYH 7WDIQHH 0 DUNHMIQU

7DVID3RZHU 0 XP EDLDQG 0 U $EKILDVBIQIK 3* ' 0 9DVFK 0 DQDJ HP HQA7WDIQHH : ISR 1Q

VKLY FKDAWWHVWRQ DQVZ HIHG VIKH FRP P RQ TXHUHV Rl VIKH VWK GHQW 1Q LHOMRQ VIR FDUHHUWDMIFVRY DQG
ZD\VVR P D IP [JH ZRWN SHURWP DQFH  6VXGHQW H SUHWHG VKHIU J LDVIXGH VR HP [QHQWDO(P QLIRU
P DNQJ WXGHQWXQGHUMDQG VKH LHBIYDQFH Rl GHYH®SIQ) P DQDJ HUDOFRP SHVHQFLHY DQG J DIQIQ)
KLJKHUBIYHOR! [P SDFWE\ DGRSVIQJ VR P HVIDP RUSKIE FKDQIHV 7KH WXGHQWFRRIGIODVRY . 910D\
0 RKDP P DG $TXIE 1 DP DQ 6IGGITXH 3RRWD -KD 6 DVDNVKL&KDQGHO$ LSIW71Z DUL $ EKIVKHN & KRXUDVD
6XSW D 6IQIK 3 DQW 0 MKWD 1 1LP DO&KRZ GKDU  5IMAD * XSVD 5XSDP 9 DMKQDYL 3W D 6IQIK
. DXVKINLG6KDUP D 61P LDQ $RWD 5RKIMBIQIK 3XVKSDQMD 5 DM 1 KL 7USDVIKL RU DQI] HG VIKH VMMRQ
XQGHUVKH J XIGDQFHRI | DFX®V FRRUGIQDVRY/' U 3 WDFKL$ J DLZ DADQG' U'$ LSIVID 6 UYDWIDYD
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C- DQXDU 0 DK 4XDUMO 1HZ \SDSHJ

_-mMbd 7«m| Hvo=wolbtl ;7b | -m];l ;M G tfl nb$-th"; v

$Q$OP QL7DDI6HUHVZ DVRUDQIHGRQ 0 DUFK
ZKHUHQ 0 U 5DYL 5DQWIQ 3*' 0 %DVEK
0 HGID ,Q FKDUH Rl + RQE® 5DNWKD
0 DOML GMFXWHG KIV YIHZV RQ  RKDQIQ
G QDPIFV R \WRFIDO PHGD PDWNHMQIt +H
GMFXWHG KRZ JWHDWU HP SKDMV RQ SDIG
DGYHWIMQJ DQ LOFLHDVHG IRFXV RQ DQDOVIEV D
QHHG IRUHQIDIIQJ YIGHR FRQVHQW QWA UMRQ RI
&KDERW/ DQG GHP DQG IRU SHURQDT DIRQ KDV
FKDQUHG VWH PDINAMQJ JDPH  DORJHWKHU
6\VXGHQW J RWR NQRZ VIKDWHI | HFVIYH VRFIDOP HGID
P DQDJ HP HQWFDQ KHS FRP SDQHV DQG 60 (V VR
IOFLHDVH EWQG DZ DUIHQHW JHOHWDWA GIDGV DQG
ERRW \DBN 7KH VHWRQ ZDV FRRUGIODWG E\
IDFX@OV FRRUGIODVRY/' U $ LSIVID 6 UYDWIDYD

" U 6XWEKLGBIQIK ' U 6XQWID &KRZ GKXU DQG ' U 3WFKL$J D DOZ MK ViKH WXGHQWFRRUGIQDVRY/
5XSDP 9 DIWMKQDYL* DUP D9DUKQH 6KLYDQWK 7USDVKLDQG 3 W D 61QJ K
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C- DQXDU 0 DK 4XDUMIO 1HZ VSDsHUY

tTl nb oumu
n; um [lmt - uh; [

, QWALODVIRQDOP DINHVIQUY LHIHW VR VKH SWRFHW Rl SOQQIQJ DQG H HFXVIQU P DINHQU DRVIYMIHV
DFLRW QDIRQDCERLGHWY Z VK VKHDIP Rl SLRP RIQJ SURGXFW RUVHUYIEHV VIR FXWRP HWY/1Q GLLI HIHQW

FRXQMHV RUWHI IRQV 6[P S® SXWIMY VIKH IV VIKH P DINFMIQJ RI' SIRGXPW RUVHUYIEHV RXWIGH RI RXU
EWDQGY GRP HWIF DXGIHQFH
1 RZ ViKH TXHWIRQ VKDWFRP HVVRR RXUP 1QG IVZ K\ LOWALQDVIRQDAP DUNHQJ LV SLYRVIDO
7KHDQVZ HULY YHU VP S®I EHFDXVH MRSHQV\ RXUEXVIOHW VR OU HU [QWALODVIRQDMXGIHOFHV

2 Q D EWQG GIYHO IOWALODVRQDOP DINHIQJ IV DQ RSSRUXQW 1RU Z IGHU H SRVXWIH  SURGXFW
DZ DIHQHW DQG IQFIHDVHG VDBV 2 SSRUKQMHY DELRDG DIH FRXQWBMW DQG VIS IQWR D Z IGHU
DXGIHQFH VKDQ D EXVIOHW KDYIQJ GRP HWAE DFFHW DQG QRZ KHUIH HOH 7Z R RWHU [P SRWDQW
WHDVRQV IRU VMH VDPH DIH J®EDQDVMRQ DQG IWHH VWDGH W IQYROHV D FRP SUIHKHQWYH
XQGHUAMDQGIQ] RI J@EDOP DINHW FRQUXP HU EHKDYIRU DQG FX®XWO GlLIHHQFHV DV Z HD DV
DGDSVIQ) P DINHVIQ)  \WDVIAT IHV DQG VIDPEV VR P HHWVKH VSHFLLIE QHHGV DQG SUHIHUHQFHV R
FXWRP HW/1Q GLLI HIHQMHI IRQV
1RZ ZKHQWR P DQ HIIRUNV DUH SXWQVR ViKH SURFHW VIKH EHQHI W DUH DOR VXSSRVHG VR EH P DQ\
1 RWRQD GRHV IQVIADVIRQDCP DINHVIQI VXSSRUMWKH HFRQRP |E GLYHUALIEDVARQ RI RXUEXMOQHW EXW
IMKHSV\ RXUEXMOQHW UIHDFK D J REDODXGIHOFH H WAQGIQJ VIKH DXGLHQFH UHDFK VIR DUHDV SUHYLIRX\VO

XQUDSSHG

0 U3WGXP DQ6IQIK

5 HJ LIRQDGS DBIVO DQDI HU

0 0, 6VWHD® @ 0 DSXVR/ GD
SWGXP DQMQIK  # JP DIFRP

tH mbo=| ; t-4;uG-m-uwJ -ul ‘e’

* /040 5 FRQJIWDWOWAY 0 U $ONHWK . XP DU IRU DFKIHYIQ WHFRIQMIRQ  FHWUIEDWA |RU KLV
FRQYIFVIRQ DQG FRXUWDJ H 1Q SXWXIQJ EXVIQHW J RDY Z VK IHVXGVRUHQVMRQ $ @KH EHVWM RUKLY
| XVIXUH HQGHDYRW/

0 USQNHWK . XP DU

6 HQIRU& RUSRUDVIA O DQDJ HU

. LGFWIWQGD ' HEL,QGID

3% 0 UBT&+

KWV ZZZ @NHGIQOFRP 1Q DONHWK NXPDU  E

(GMRQ 3DJH
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0 HAWDIHIWRP VIKH' HW RI VKH 6 VWGHQW ( GVRUDO/RDUG

H DWH SLIRXG VR SLHVHOWWKH QG ( GIMRQ RI VIKH 4 XDUMUWD * / %0 5 1 HZ VSDSHU
7+( *1%7,0(6 $V ZH WUYH VR NHHS \ RX XSGDWG DERXWVKH P RWKDSSHQIQJ
HYHQW RQ VKH FDP SXV Z UWH VR XV Z VK \ RXUVXJ J HWIRQV UHJ DUGLQ) FRXP QV VR EH
DGGHG VR P DNH RXU WXGHQW EX@MQ HYHQ P RWH HQJDJ LQJ
JHWIQJ \ RXU YDXXDE®! VXJ J HWMIRQV VR GH@YHU VKH EHVWWVR RXU DYIG LHDGHU/ . LQGO
P DIOXV\ RXUVXJ J HWIRQV DWWKHI GVIP HV# J &P URU
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C- DQXDU 0 DK 4XDUOMD 1HZ \SDSHU

* [ %DM, QWX Rl 0 DQDJI HP HQW DQG 5 HVHDUFK
3*' 0 ,QMXW * LHDWAU 1 RIGD Z DV HWDEQKHG 1Q

XQGHU VKH XP ELH® Rl */ %DBM* LRXS Rl
OWMIMXVIRQV * /%0 53*' 0 ,QWIEXVA HP EDINHG RQ
VIKH MBRXUDH. VIR SUIRP RV KLJ KHUHGXFDMRQ IQ 1 &5 ,Q
WHFRWGGVIP HRI  \HDW/ * /%0 5 3*' 0 ,QWIWXVH KDV
GHP ROMIDWAG P HWRUF JWRZ VKK DQG KDV FDUWHG D
GMAQFWQIEKH |RU WHO 1Q VKH 11IHG RI P DQDJ HP HOW
HGXFDVRQ * /  %DNBM, QWKW Rl 0 DQDIHP HQWDQG
SHVHDUFK 3* ' 0 ,QWIWXVA * UHDWAUL RIGD LV D BIDGLQJ
% 6FKRRCRI 1 RWK ,QGID RIIHUQJ 7Z R <HDW/) XQYP H
3RW * IDGXDW ' ISBP D 1Q 0 DQDUHP HQW 3*' 0
DFFLHGMWAG ZIMK 1% DQG DSSWRYHG E\  $,&7(
0 QMM RI +5' * RYWRI ,QGD Z WK VSHFIDO DVRQ 1Q
DIHDV Rl 0 DINMQJ ) IQDQFH +XP DQ 5HVRXUFH
0 DQDJ HP HQW2 SHIDIRQV ' DVID $ QDOVIFVDQG
 QVALODVIRQDO/AXMOHW

wlul 711 |[lmt Of 1b;vP WvQ

3(2 * DGXDWAV ZIO®EH DEGI VR FROQMEXWH VR QDVMRQ EXIGIQ) Z VMK DGYDQFHG SUWDFWFDO
NORZ ®IGJ H LQ VKH | XQFVIRQDADUHDV Rl EXVIOHW P DQDJ HP HOWZ KIBI XSKRGIQ) HVIKIEDCBUDFVIEHY

3(2 * UDGXDWAVZ LQEH DE®I VR HWDEQK EHQFKP DUNV Z VK ViKH QHFHWOU VRRY DQG VHFK QLT XHV
VR DQDO]H GHWIQ GHYH®RS RSVIP [H DQG QWA DWW M WP V TRUKDQG@QJ FRP SG[ EXVOHW
SUREGIP V DQG XQFHWIDIQW

3(2 * IDGXDVWVZ LGEH DE®I VIR GHP ROWUDVA DV HI | HFVIYH VWDP S@\ HW/ Z IVK VKH FDSDELDV VR
GIDG DQG DSSWHFLIDWA WADP Z RN VIRZ DUGV RU DQL DMRQDOFKD@IQJI HY DQG WXHV IRUWV QHU IWIF
JWRZVK RI P XOIOQDVIRQDARW DQY DVIRQV ' RP HWIF DQG J ®REDCRU DQL} DMRQV

3(2 * UDGXDWAVZ LOEH LJ QVHG Z MK SDWIRQ DQG FXURMW | RUQHBRQJ GIDLOIQJ DQG IOQRYDVRQ R
VIKDAVWKH. FDQ SXWXH KLI KHU WXGIHV DQG D KLJK GIYHORI SHWRQDODQG SURI HVWMRQDOLOWAT UW
GDGQI VR J IHDVHUVRFLEVDAP SDFW

3(2 * WDGXDVAV Z IGEH FRP SHVHQUW/R VIDNH XS HOWHS UHOHXUDAQOQIMDVIYHY HVKHUI RUVWHIURZ Q RU
Z IVKIQ RWKHURUW DQL DMRQV Z KHUH VKH\ DUH HP SR\ HG DQG GHYHERS LQORYDVIYH LGHDV DQG GUYH VKKH

EXVIOHW VKURXJ K HOWHSUHQHXUDONQY

I 3DWBVEHH Ol DB wrw—=° o x[@ e EwWA > D
J«iD- DD+ de%esDWAED' D Awie D %D J /D WdDAD- ID 4 4
aaa -« A A-
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