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GYLJQ R[GC �MQYUO GYLJQ G]C �HQYU LSWD GYLJQ HO G]LG FJC ON\ �G[H] R]QD GLG GIH �K[WG
�
���HFHDN LWO [HFQ HO RLS]HS ZLFYH ZLFY ON �CDG POHUG RLSUN CHGH �
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� LHOH LCHO\ ]HKL\WD GC[S L�\[ \H[W COHO �
�
[H[D LO GC[S RN
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�[DFO ]UH ]H\JO ]U[DFQ PLQUW GZL]\G OU [N\ ODZQH Z]H\\ PLQUW

[HDFG OU [N\ ODZQH]HN[DD H[QC\ GQ \H[LW GI\ GC[S ���H��C]HZL]\ � CLQK LDF C[EC


�H[HDLF OU [N\ ODZQ G]\QG ]LDDH �H]ZL]\ OU [N\ ODZQ ODCG �
LOLQ � COHOLG LDF C[EC
MOQG GQO\ [QC\ GQ [CDO \L IQ[ M[FDG]\QG ]LD OC ]NOQ ODC ]LD OC ]NOO DHKPH\Q �

ODZQ G]\QG ]LDD ODC �CKJ LFLO CHDO [\WC LC GZL]\DH �H]ZL]\ OU [N\ ODZQ ODCG ]LDD\
FTWGO DH[ZH [N\O DH[ZH �U\W OFJL CO PL[DF DH[DH �H[HDLF OU [N\��]H[LCQ PLSW�


PSH\ONH PD]NN


LFDND \FZSH

LLFDHNQD COC LFHDND L[Z] OC �

C[HGS [FGH CNH\J C\L[D �GCL[DD L�\G FTL\ [FTG
 ����IU ]D\��POHU ]HQL OND CHG MN

]CLYL HO PFZ G[H] R]Q �O\Q M[F �HO PHFZG M\HJG MH]Q COC GOE]Q [HC PH\ MO RLC

MWLGG CHG\ �PL]\OWO RH[CG ]LLD\ LFL OU � \FZQG ]LD RLSDH �
HNH HUZ\\ FUH �PL[YQ

HQN �RN\QO G\HFZ HQ[E\ CHGLDCH DFSF CKJ \QQ CHG � LOU LSD CKJ �GIO P[HEGH �L[QEO

H]HC MWLG \QQ CHG\ [HC CYHL M\HJ MH]Q �[DF ON RNH �
LFHDND \FZSH
 ZHTW OU O�I H[QC\

�]H\WS LK[WD RLD ]H[HFD RLD �M\HJG

O\ ]H[WNH PLSHZL]G [FTH PLSH]J]D GSLN\G ]F[HG CHG GFHDU [FTH JDIQH RN\QG RLSU VHEH

�PLSH]J]D 
]L H]SLN\ L�U M\QS CHGH �GONG LKH\LZH LHWLH PLNHONO LSLQ ONO JHSLZH PLCKJ

U[G GJFSH MHONO ON GZS]Q COLQQ �OC[\L LSD ]HDO D[ZD 
]L H]SLN\ LHOLE \L\ [JCQF

[QHO GY[ \FZQ ODC �GSLN\ PHZQ [QHO GY[ � RN\QG HGIH �C[HGS GL[\ GLQUF �M\JGH

�OFDS [DF CHG\ G\[WGH GOFDG [QHO GY[ G\HFZF �RN\Q MWLG \QQ CHG �G\HFZ PHZQ

DH]N\ HQNH �OFDS RLCH [DJ]QH RNH\G CHG GSLN\ ODCP]CQK MH]D P]C RN;GCQHL \�QNH� blb
���HS�GCQHKQ GOFDG CHG G\HFZ RN RLC\ GQ

RNH\ G�DZG\ �FJLD ]QC PGLS\H FJ COHNF �RN\Q L[ZCF \FZQH \FZQ L[ZLCF RN\Q HSLYQH

HGLOC LDF CS]D H[QC\ RLSUN �PGQ OFDS PEH OC[\L LSD MH]D��E W�[ GD[�MH]Q L]C[L LSC

�]H[DJ]GGH GDGCG MH]Q �GQHFNH HU[D \LC CHG GJQ\G �L]C[L MH]Q L]JQ\H L]JQ\

COD CGH �FJL PGLS\ PG L�\G OYCH �HSQQ OFDSH OHFE\ PFCQ X[C�M[FG FYQ CHG GC[LGH
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]HOZ CLDQ FDO GJQ\H �
HEH M]OTN M]C[L COG RLSUN ]HK\ CLDQ FDO GC[LF �LET CO CG

���\C[

�X[C M[FH FHDNG ]FQ O\ HI G\HFZ PE HD \L\ �\FZQ L[ZC RN\QF 
LFHDND \FZSH
 RLSU HGIH

]KLOD ]OLJ] LN �GOHFE GC[L CLDG\ CHGLDCH DFS ]]LQ LFL OU G\US GI �GC[L GLGL\

Z\JH GDGC VZH]H GJQ\ FLOHG �P]CQHKD PEH �OC[\L LSD LD[ZD 
]L H]SLN\F HI G\HFZ

COH �
HEH JQ\L RLL LN �G[L]L GJQ\D �\H[LW � 
HTSNS RLL LLH]\
 RLSU GIH �L�\GO ]HD[Z]GH

���GQU GC[LG HW]\

[QCS\ HQNH �GC[LH X[C�M[FH FHDNG ]FLQF GI [HC ]HOE]G HQ[E PG\ [JCQHHC[L] L\FZQH
FDN]S L�\G RNOH L�\G OYC PLFDHNQ PG\ �LFDHNQ PLLH[Z PG RN OU � \FZQ P\O MLL\ GIF


���LOU ]LD RNH �PFL OU��FN GOLO LTLT[ MH]Q�




LQLSWG \FZQG ]\HFZ

���POHN ]HQOHUGH ]HJNG ON H]LSD]D OOHN CHG\ �\FZG PUQ PFCG DO F[JL ]CI OU PE ���


FES �ONG ]HOON CHG �CWHEF C]LUYQC �PFCG O\ DOGH �RHLOUG \FZQGH \FHZG GQG RG\

�RN PC ���HGHQN ]H\HFZG [HZQ L\[\ ON OOHN �GL]\ RDC DH\LG UYQC �PL\FZG�\FZ�]LDG

GSHI TLSNQ CHG L[G �O�[ VHCLSD G[HGK CO [\C GD\JQ HDDOD DH\JO PFCG [H]L [\C ]UD

O�[ [LDEQH �H�J PL\HFZG PLSHLOUG ]HQOHUD C[HS RHLOUG PL\FZG \FZ ]LDD GCSZG OQT

JN ]H[DE]G P[ES\ GQQ []HLH []HL GD[G �RHLOUG Z�GZ ]LDD C[JC�C[KTGH GCQHKG ]HJN

\LC ON [\C RHUH CKJ ON RNH �GKQ \FZQD Z�GZ ]LDD GSHI HULYGD THKLK LFL OU GCQHKG

DH]NG RLSUN \QQ CHG COG �O�[ ]HU[ ]HHC] L[C\ HC TUND �G[I \C H�J HDOD TLSNQ OC[\L

�FT GLU\L��HSOLYL �HQ\ M[D]L RQJ[G �
\C ]WL[\O GLG ���[\C HS][CW]H HS\FZ ]LD


\FZ]L PC\ �PFCG CHG � 
]L H]SLN\ ]LL[\H \FZQGH \FZG RLSU [ZLU LCFH LN L[G �]CIO���

GQHZ [HUL\G L[DC LZ[WD RHLOUG R\[H\D RN PE RLLHO] PG\ �ROHN ]HYQG PHLZD LHC[N HQYU

HQN �HQ\ M[D]L 
G HNH]DH �\QQ \FZQG HQYU CHG IC ���POHN ]HQOHUG ON OON O\ OHNLDN

DH]N\�I GLQ[L�COC [QCS CO HNH]D � PNH]D L]SN\H �O�I P[QCQNH �
GQG 
G ONLG 
G ONLG


�
HN PNH]D

O�I[ H[QC\ GIH���G ]HDH]N�G\UQD HOLCF �X[CH PLQ\ G\UQQ []HL PLZLFY L\UQ PLOHFE

\FZQ
 DL]N PLZLFY G\UQD HOLCH �
PLQ\ GJWK LSLQLH X[C GFTL LFL VC
 DL]N X[CH PLQ\

LFL OU PLZLFYG\ �]QCD RN LN � \FZQQ P]LLC[ HQLLTH PLZLFY G\UQD HJ]W �
MLFL HSSHN 
G

�\QQ 
G \FZQ PG RG �M[D]L HLSWO PLLHY[G PGL\UQ

F OU \[WO \LHO�I[H 
H\U] RNH ���M]HC GC[Q LSC [\C ONN ���\FZQ LO H\UH
 DH]NG HI M[

H\[F��HQ RL[FGST�HD\J] OC �[QHO HY[\ RN PE \[WO \L HSLN[FOH �]H[HFO � H\U] RNH

ONH RN\QG ]LSD]D LSHY[ ]LON] ON\ HUF] COC �LSHYLJG \FZQG ]LL\U CHG L]SHHN ]LON]\

PLLHY[G PNL\UQD P]C HLG]\ PNLQYU ]C P]C H\U] RNH HC[] HSQQ\ PNO IQ[O Z[ �HLON

H\UH
 HGIH �\QQ PNNH]D L]SLN\ ]H[\GO PLSNHQH PLLHC[ PL\HFZ POHN �HLONH RN\QG ]LSD]N
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RHLUO PLZ[W L\C[H PLSHLY �]H[UG


���]FOHL GSLC GWL[K [QCF RCQO CJLSG
GWL[K RLSUD �C�KLO\ LZTDLSZ J�[EGO [DN\Q L]OC\\ GOC\ GSG �

��I�UD GOLDZQG CLEHTO PLTJL]Q PL[DFG� JS�RD RD[ZO

]FOHL GSLC GWL[K F�QOF � JS LSDO RD[ZO G[\N GWL[K ]QGD PCG � �H I�UF CLEHTD L]KDJ]S
HD]N\ HQNH �POHUG PHLZF CQUK CNLCF RHLN �GDL]O GCDGQ GWL[K KUQ]S\ MNQ FHQOO RLC\ GC[S


TH]G�RLSQ G�FD�GCL[D GSLCH GOHJ CLG\ RHLN O�L LQS ]FOHLH GLJ GWL[K F�QO HOLWCH �TL[TH RZI LDE
��COC G�F]G N�\HQN��CQUK CNLC LQS


TH]G RH\OQ ZLLFO \L G[HCNO\ COC�M]C G�FD��[NGH C]HTLCQF C[DT HD]N\� S�DO G[HTC GWL[K\
G�F] OU C�\[GQG RH\OQ ZFZFO \L RNH �GDL]O GCDG RLSUO Z[ COH RD[Z RLF RLSUO L[LLCF UQ\QH

��COC

�GDH\]G RH\O HIH

S�D RD[ZO G[HTC GW[KF ]NOHG CLEHTG ON
RLLFU �RD[ZO G[\N GWL[K PCH � 
���CZWS U[I ]HLJOQ CHGG � "GWL[K LKHUQO CQOLFH
 H[QC\ GQQ CLG HSD[ ]SHHN LOHC

UQ\Q COC �RD[ZO G[HTC\ FQOO M[YHG FHUH �POHUG PHLZ PH\Q �GDL]O G]CDG [HTCO FJC �PLDH]NG LS\ HN[YHG\ O�L

�U�Y RLLFUH �L[QEO GKUQ]S GWL[K GKUQ]S\N\ C[QEO KH\W\

PG[DC U[I �O D�J LHOG ]LD �G I�U G[H] OKH \�\[ �RCN ]H[LCQ PLSW �CL GKLJ\ 
OG MOQG [U\D GID HSF\ GQ [�H\


TH]G L[DFD POHCH �GD[ZGO JS RDO G[HTC GSLC GWL[K\ ]HKL\WD KZS\ HL[DFQ GC[S\ �H ]HJSQ ]QC ]W\D 
UH �CO�N

�C[ZLH � G[H]G OU 
TH]G LOUDD CHG RNH �O�SNH �G[HTC GWL[K\ KH\W\ UQ\Q


G[LDU RGD GFDUS CO\ R]HCQ
PC Z[H �JS LSDO PL[]HQ PLCQK HOLWC\ GC[S HI CT[E LWO �
[QHO [\WC GI LWOH �PL[HGK ]HLGO RLFL]UG R]HCQ �T[HE C�\[GQ POHCH �PL[HTC G[LDU RGD GFDUS
HSO Z[H �POTWO FQO] RNLGQ L[G\ �JS LSDO HOTWS CO G[LDU PGD GFDUS\ P]HC �CTLE MFLCO

FDUSH UD[S DH]NG RQ HKUQ]G��]QC ]W\ L�WU�

GQ \[W]L FYLN �G[LDU PGD GFDUS\ HSLLG 
PLCQK
 PC LN �]J[NHQ C�\[GQ ]T[E G[HCNO\ D]N DZUL ]HOGZ ]HSHLOED

�CO H]H G[LDU RGD GFDUS CO\ R]HCQ GUD\ JZL �RN M[YHG GQO �PLS\ PLCQKG RQH GUD\ PL[HGKG RQ ]JZO GHKYS\

�D�U�OC[\L LSD OC [DF
OU RLHHYQ PLDNHN LFDHUG RLCH XHJ LKHJ\ OU RLHHYQ OC[\L LSD �

���XHJ LKHJ\P�HNU KUQO M[HY RLC\ GC[S �[ H T L C QG[H]G ON L[G\ �XHJ LKHJ\

Q G[H] G]D[H �]HSD[ZG ]HNOG OC[\LO \FJ]S\ [JC COC �PGO COH G[QCS OC[\LO\LC \LC
XHJD RD[Z RLFQ JS LSD PE HKUQ]S\ CSLQC GHG �OC[\L KW\QN PDL[ZGO P�HNUQ ]HSD[Z PLODZQ\
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PL[DHU\ PLHTQG HCOG FDOQ@ ][ND HSLFH 
XHJ LKHJ\
 PH\Q [DHU �]HQDG [HTLC ]U\DH
>GIG RQID VC HLOU�IW] MHSLJ ]JSQ L�WU��

PGLOU [TCS ODC �FLJLG ]HQD H[]HG GU\ G]HCDH �OEOED FUHQ OGC GLG ZHOLJH \HDLN O\ PLS\ F�LD �F
� [HDLY ]QDD RLD FLJL ]QDD RLD �]HDHJ DL[ZGO��PHLG GW PL\U HSJSC [\C ONN RH\U] CO�

ROGO@�ILZ��>[HDLY ]QDD PLD[Z FLJLG ]HDHJ\ PLCS] ]UF GS\L

HKZ � FLZ PLWF

�EYZ"
RQI [THJQ
DH PSQID �XHJDH PLSWD �HQ\O CO\ KJ\\NH HQ\O PKJ\\N �ROGOF ]HSD[ZG O\ PSLF GQ

�]CKJ �C

�P\C �D

�GOHU �E

"PLOHUG PLOONG PGQ �F

�C�GSQID ]CKJDYQD CLG\NH �GOHTW GQ\O CO\ �G[\N GQ\O�
RQI [THJQ
MH] RHEN RD[ZG VHED RLD
RLD GQ\O RLD �RWHC OND GOHTW � PLQLG ]HCOQ MH] ]FOHL ]CKJ RHEN PLOUDD RLD �G]FLOO GSHQ\

�GQ\O CO\
PC MNOGGSQID �XHJD GKJ\C[QEG XH[L]Q GC[S � GQ\O CO\ �PLSWO LHC[ L[G\ DLLJ � GQ\O

DLLJ\�L�\[ N�\QNH��PLSWD GQ\O GLHC[ L[G\ �
LHO] GC[SNH �ZWT RH\OD ]CI HD]N �KS OLUO HOLCH �DLLJ\ HD]N\ �ET CQHL 
TH]D PE 
UH

RCN GYH[L]DH C[QEG ]OC\D [DFG��C�KN D�J OHDI ]LD 
U�TLESUD [�I[EG L\HFJD 
UHD�J�

�KLC�HIJG MFLCQH �ZOHJ COO KH\W [DFG\�G PLKHZO�LHDL[ RLC CSZTQG LWO\ [ZLUO KZS
�[HKW MNOG HSQID 
GQ\O CO\
 DLLJO DH]NGQ


RQI [THJQ
D XHJD GKJ\CO
D GIL[G RHUQ\ LD[ L[DFOH �PLSWD GLHC[ GSLC L[G\ �[HKW POHUO �
�OLUO [NISN �
G\U]

�D�HSQID P\C�OHTW [IULOC 
[OH �GDHJ P\O GOU COH [\N PLQNJO � HQ\O CO\ �[\N HQ\O[THJQ

RQI[DF MO RLC\� OHTW CSHG D[ L[DFOH �[\N LDHK [D GLZOJ D[ L[DFO � HQ\O CO\ �OHTW � HQ\O �
\L[WG\N FDOQ ��PLQO\ G\US L[G\ GS\G ]HQL [C\D JTW FDOQ �HQ\O CO\ [\NH HQ\O [\N HSLC\

�HQ\O CO\ [\N MNOG �GOHUN D[ZLGO HSLF PGQ FJC L[G �]HL[JCO ]HQ\C LS\ \C[Q
MNOGHSQID XHJD�DLLJ � HQ\O CO\ RLD HQ\O RLDRQI [THJQ CHG\NHLHC[\ L�WUCH@ [HKW � HQ\O �

OGC J]WO LHC[ HSLC GI DYQD MNOG �G[LZU [THJQ HGL[G ��GLZOJ D[O� PLSWD HQ\O CO\ D[ZLGO
�]HL[JCO ]HQ\C LS\ \L[WQD FDOQ �[HKW CSHG D[OH DLLJ LDHK [D GLZOJ D[O � HQ\O CO\ �>FUHQ

SQI PFHZ XHJD PGQ FJC KJ\ PC\�DLLJ � GOHU P\O H

�EGSQID GOHUGRDH@ GLOUD ]DHJO GOHU GSLC \�O\ G]\US PC\ COC �GQ\O CO\ RLD GQ\O RLD G[\N
LCIU��CL��>PLQNJ HO HFHG COH �\�O\ OTHWGSQID CO\]HJW GQGD RHEN GWHED RQI ][THJQ PC �

��GDFSN� G[\N � HL]HSD[Z CLDGO [GKS\ PFHZ [LIS RHEN �PLOUDD PCH �GOHTW � G]FLOO PLQL GSHQ\Q
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MNOG�GSQID XHJD GKJH\GCLG\N HCRQI ][THJQP L O U D DI�HJQ G]LG �PLSWD GLHC[ L[G\ �DLLJ �
�
G\U] CO
D HGL[G \�[OH �PLSWD GLHC[ GSLC\ �[HKW � GWHED

�CLEHTGQ PLOHUG PLOONG �F
� PLSWD OON LHC[ HSLC\ ONH �XHJD HLOU PLDLLJ � KJ\S\ RWHC H]HCDH �GI DYQD PLSWO LHC[G ON

�[HKW
�G[GICD RHUQ\ LD[OH [HKW CQZ CS]O � RWHC PH\D LHC[ HSLC G]UH RQI [JCO LHC[\ ON

L[G\ �DLLJ\ CLEHTD UQ\Q � GQ\O CO\ XHJD HKJ\H �GQ\O CO\ LHC[ HSLCH GQ\O PLSWD LHC[\ ON
��O�SN �PLLZ GI RLF RLC CSZTQG LWO\ PL[QHC \LH� �HKJ\\ GU\D FUHQ OGC J]WO LHC[ GLG

D[O ODC �LDHK [D GLZOJ D[O COC RN CYHQ G]C LCH@ GQ\O LHC[ HSLCH GQ\O CO\ PLSWD LHC[\ ON
[ZUL\ FU PLSWD LHC[ HSLC\� [HKW � GQ\O KJ\ �DLLJ �XHJD GQ\O CO\ KJ\ � >RN]L GI RLC CSHG

��HSQQ HQ\

ET�DT CQHLD [CD]S � XHJD HKJ\\ GS\G ]HQL [C\D JTW RLF�
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�FYZ"PL[HKW HOCH �XHJD PGLOU PLDLLJ ]HFHDU LEHT HOC �C

"]H[HNDD GFHDUG GZTW L]Q �D

"JH]LSH K\WG GSHUK G]LG PCG "GLDL[ZQ HLG LQ � [DFQD OC[\L HDL[ZG\ GOHU �E

"GSH\C[O ]HQDG H[TCS L]Q �F

�G\FZC LD[ZD [QCO 
G [DF [\C CHG"[DLF RNLG � b

PLYQZH PL[HQLC ][KZG RHEN 
GFHDU [QE
 PG\ FDODH �PLSWD ]H\USG ]HFHDUD EGHS 
XHJ
 ]D[ZG DHLJ �C
VLSQGH JOHQGH ]]HWGH OOHDGH ZYHLG RHEN �GFHDU RGL[JC \L\ ]HFHDUD CO ODC �MHTLS RNH �][HKZH
�\[HWQD [HTLC GD FJHLQ\ GKLJ\ FDOQ@ �XHJD ODZQGH XQHZGH ]H[S DLKQGH RJO\ [FTQGH \LEQGH

DHLJO G]D[]S PFG ]ZL[I RNH�PFG ]HFHDU O\ GFHDU [QE ]D\JS\ RN]LH �IZ OLUOFN��

]UFOH �RN\QG ]QZGD GZTW ]H[HNDD GFHDUG �C]LL[DD GJ[Z RD U\HGL 
[ ]UF RNH �HS]S\Q P]TO �D
�PLSGND GFHDUG MOLCH ICQH �LSLT [G OC PCHD FU Z[ HFDU ]H[HNDG �LTC D[ P\D H[QC RNH LD[

[DFQD\ GOHUG ]C HDL[ZG\ PG ]H[HNDG PCG ��O�SG� PLCS]G HZOJS �E�OC[\L LSD L[US�PLSGNG HC �
�GLOU HFQUH GHCLDG Z[ L�SD L[US HOLCH� �CHGLDCH DFS �G]HC\ O�L RH\C[G \H[LWG LWOH �C�OD L�\[W RN

�PLSGNO GFHDUG G[DU PHL H]HCQH �]H[HNDG L�U GD[Z GOHU�
��LSLTD H[QCS ]HK[WH ]HOON\ �CDLZU LD[ ]UF RN� JH]LSH K\WG GSHUK G]LG PCG PLCS] HZOJS FHUH

E�GL[ F�NH �OCUQ\L LD[� HCO PC�H GELEJD�ODC �LSLTD H[QCS ]HOONG Z[ LN ��GDGC [D CFC D[H
�FUHQ OGCD � ]HK[WG

�GSH\C[O ]HQDG H[TCS RN\QG ]QZGD �F


