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DU VF t ]HJSQ

KS

�
GHYQ CLG\ [QHUG [LYZ CYL �]H\[ [LYZ VC ]H\[ \L[J GQ �[QHC OCUQ\L LD[ RS]F
RCNQ


LO ]LCF OCUQ\L LD[O HOLWCF JNHQ��G�O ]HN[D�]FHDU RLC PHZQ ONQ �X[C M[F ]FQ PGD EGSG


GQYUO\N GHYQ L�CD GQFCG��C�KLO\ OYSDS C�[EGQ�

�D�U��
]D\ CLJF CO [QHUG ][LYZ LD[ [DTZ COC
[QHUG ][LYZ PLKZHS PC\ CLEHTG RQ GOHUG
]C GJHF GSLC ]D\ D[UD G]H\UO [\WC\ GNCOQ ON\ CDLZU LD[N PLKZHS PEH �G[\N PHLD

�]D\ GJHF GSLC RN PE [QHUG ][LYZ LIC �]D\G
ZTW P�DQ[G POHCH�K�I RLFLQ]�G[\N PHLD [QHUG ][LYZ� [NI G�F �HT OLUOH �CG G�FD 
TH]G ]KL\N COFH�

���J VF �IO E�J X�D\]D G�NH ��KYZ RL\U� E�QT �\�C[ �L�[ �]�[ ]UFRN LW OU VCH �CDLZU LD[N ZTW PEH
]D\ GJHF [QHUG ][LYZ\ �HSZ[WD\ ]HLS\QG LQ]T LWN P�DQ[G ZTHWM�\G �P\ GS\Q PJOG HGQ] RN�

��FHUH D�ZT DT[ F�HL

C�KLO\ OYSDS C�[EGO C[ZL ZJYLD [WTDH��J ]HNQ ]UF VTHLD CDHQD U�UH �KQ C�J�]HLEHTG LW OU\ [CD
]D\D�COZ�]HNQDH�J��G[LYZG ]HYQ PYU FYQ ]D\ GJHF [QHUG ][LYZ\ [QHO PHZQ \L\ GC[S

HSLLG >\�[DC[N COH LD[N@ [\N PHLD [YZS\ GQH �I�K OLOD COC ]QLLZ]Q GSLC G[LYZG ]HYQH
�G[LYZ LWON ]D\ ]HYQ G[QCS CO �]WTHS C[DT �GQLLZ]S CO G[LYZ ]HYQ ODC �GCDGO [\N\

�]D\ ]\[WD KUQ]S L[G\ �CHG GLJF RLFQ HCOH]D\] [LYZDH \L[JD�GHYQ [LYZ CYL �
�VTHS [DTG \�UH �RCN ]QC ]W\D D]N D�HLN

FL ��HL[DF OU GQ] G[HGK GJSQDH� PL\FZ RCY �JDIG ]N[D ��K G�[� U\HGL LSW �P�DQ[G L[DFO PLWTHS PL[DTG GC[H

D�IK D�J� TLESUD [�I[EG L\HFJ ��JN L�THT C�J� ZJYL L[W ��H�I RLFLQ]� JQ\ [HC ��JO C�J� LHOG ]LD �GFH] JDI �FHF

�Y�EW ]HL]HC RCNH �GQ ]HC � HT OLUO� PLSH\C[G ]TSN ��CL�EL� PL[HCDH PL\HFJ ��IL D�J� LNF[Q ]N[D ��I�FT P\H

GOLTWLC � OHQ]CQ GO LWC LC �\FZQ [HS] LD[ [DTZH GLWCO PJOG L]\H GD[ZGO [QHU COC

�
GSLOD GOFDULFD [\N PC LN �OHTW � OHJ LOND HCWC PC �\FZQ [HS] [QCF RCQOF RCNQ UQ\Q

HSLC\ PEG PHL FHUDQ PL[YHZH LD[O ]D\ GJHF GSLC [QHUG ][LYZ\ P\N �]D\ GJFL\ RLFD HSLC
OLUO C[QED UQ\Q RNH �H]HHYQN���CS�OLUO 
TH]G L[DFD RHLU ML[YH��J�DO \LC RHIJ L�WU� HILCH G�F �HQ


]HYQZS ]HJSQ HOC
 � LULD\ Z[W

]HOJ GYJQ [QCF RHUQ\ LD[Q LZHWCO �O�QZ LCQ �RS] [\U � RS]F CNLG ON �CWW D[ [QC

�
RLZLZ[ GYJQH�KS OLUO [CD]S




[ZLUG CHG FL�D]N L�\[F UHFLH
�Z�QK\D LISN\C OCOYD LD[ D]N\ HQNH�L�\[ L[DF RN\ �


P\ Z[ PLCYQS PHZQ OND ]HJSQ 
TH]D\E�JDH CTZ D�JD P\ RNH �EL PL\FZG T[KSHZ H�J LHOG KD\�

��CW ROGO 
GFH] JDI
D PE 
UH �ETZ



]UF VTHL

T


TH]G\ PLQUW GQNH GQN � L�]NQ L�\[ \H[W P\ ULWHQ RLC\ HS]NTQ O\ RH\C[G ZOJD PE\ RLLYO \L

�CZWTQ G�F �ET 
TH]D O\QO 
U �HSLSWO\ L�\[LWD HSLCH �L�\[ P\D PL[DF HCLDG

\H[LWD COC HSLSWO CYQS HSLCH ]HJSQO H\H[LWD L�\[ L[DF HCLDG 
TH]G\ ]HQHZQ GQND HSLYQ MFLCQH

�O�[ G�F� �K OLUO 
TH] ���GU� ]HJSQD L�\[WQ HCLDG �GLG G�F �IO� ]HN[D 
TH]D RHEN �L�]ND COH RHLOUG

�L�]ND COH RHLOUG \H[LWD Z[ HCLDG\ LWN ULWHQ CHGH �FW ROGO L�\[WQ HCLDG �GCLYL G�F� �N PLJDIH

�C�U[ FU ROGO HQN � L�]ND\ COH RHLOUG L�\[WD CO HSLSWO CYQS HSLC\ L�\[WQ HCLDG 
TH]G\ \L FHU




]HJSQ ]NTQ OU C�D\[O PLTJHLQG PL\HFJG
PLSZI ]WTC
 [WTG [U\D �O�I J�JG RH\O HI �

�POHU [HCO CLYHG\

LSD[ LFL ]J] GS\ ]HCQ \QJN PLDH]ND GLG �]HJSQ ]NTQ OU C�D\[G L\HFJ �GIG [HDJG


RHFLUL RN [\CN� O�I C�D\[GO CHG\ PFLD G[HTQH �[HF [JC [HF �H�] PLO\H[L LQNJ

HGCLDL RNH ��H�] \FHZG [LUD [\C H�YL PLF[WT OGZ LSD[ [HFG LQNJ PLSHCEG FHDN P]QNTGD

D�O RQLT C�J VTHL LN[D H[WTD O�I LCOHIC F�LJ [�[HGQ PT[HWQG RHCEG D[G FHDN �\[HWQ FU

GS\QD CDHQ LN PSQCH ��HL[WTD C[HZO UHFLN DLKLG H]UHQ\D ZLLF GIG \HFZG D[GH� 
F ]HC

L[FSCWOC DZUL [�[GHQN 
HN PO\G PNJG PU LJNHH]GDH �HSH\O HIH ]D\ ]HNOGQ C�LW MOQO

ZL]UQ\ RH\ONH 
HNH CHG LQO UFHS CO �PLSH\C[O ]HJSQ GKL\ LFLD CYQS\ �O�IH LOC D]N

PLZSUD OHFEG PFC CHG LN G[DJQ OU FLU] ][DJQG ]CI ON PU � �GIG [HDJD DH]N \QQ P\

�
P[QC\ LQO PL[DFG PLLHC[HHOOG PL\HFJGQ G[L]T G\ZGH �H OLUO G[HGK GJSQ [WTD JLSG RNH�

��CN OLUO CDHQD U�UH �]D\D C�D\[G L[DFO�

]�FD ][EC MH]D C�HIJG POHCH�IK E�J��
>C�D\[G O\ HSLC ]HJSQ C�D\[G@���
 �D]NH P]T

EU VF

]HJSQ HZOJL ODC ���PLJDI FESN ]HJSQ HZOJL CO OHNL ���PLJDI FESN ]HJSQ RLZOHJ RLC\ RLSQ

�
���]HJSQ FESN ]HJSQ ���]HWHU FESNCOH RHQQ�RLSZH ]HNI PH\ PL\FZD HO RLC RNC PC �[QC] PCH

N@ GOLNCO COC HO HS]LS\C�GOLNCO LQS CHG VC GOLNCO \C GQ ��DS RL\HFZPLNL[Y UHFQ RN PC �>
"PZOJOH P]HSZGO HO\ PSLC L[G �GJSQ FESN JDI RLZOHJ RLC\ DH]NG RQ FHQLOO HSC

PGO GS]S\ PL\FZG ]ZHOJ RWHC ]C UHDZO PLOHNL �PLYH[ PLFFYG LS\ [\CN CSLQC GHG �[QHO \LH
UQ\Q CZ �PGLSLD HQLNTG\ GQ LWN GLG] GOLNC ]HYQO HZOJD FJC ON ]HNIO GZHOJG ][HY\ �G[H]G
�HZOJ FLTWG CO\ RHLN JDID HZOJ ]C UHD]O GJSQG ]C ONC\ GI LC\[H �PHON GSLC P]ZHOJ\ RO

PL[JCO H]HSZGO ]HOUD HO RLC L[G\��\LC RHIJ L�WU�

PLJDI �]HJSQH PLJDI �GZHOJG O\ ]HSH\G ]H[HYG OU PLFJHLQ PLFHQLO PLNL[Y UHFQ RDHQ GIDH
PL[DF HC PLQHF PL[DF VLOJQ PC RLD ZOJO PHZQ GQ GHQ] G[HCNO\ �
HNH ]\J[QH ]DJQ �]HWHUH

"HCO PC �PLN[Y [C\O ]HOUD HO \L PCG �]JC CLG ]LSH[ZUG GOC\G �PLQHF PSLC\
�GI PU GI HUDZL\ PLSGNG PNTG LWO UDZS �G[H]G G[QC\ PL\FZ ]ZHOJ RLF\ M]UF CZOT COC



EU VF t ]HJSQ

CT

GI PLZHJ[H PLSH\ HC PLGI PL[DF O\ GZHOJ CHG PC �PNTG H]HC O\ HDLKD RLJDGO G[DT \L RNOH
GIQ��ES RL\HFZ [J\G ]OLC L�WU�

FJC ON\ �RD[Z ][HQ] RD[Z VLOJGO PLSGNG PLC\[ PLFFYG LS\ ]QNTGD\ FFLY ]QC ]W\D POHCH
\ [QHO CD RCN HFQO\ FHQLOGH �HZOJ ]C GS]Q R]HS HOLCN CHG L[GGLG\ �GI ]C GI VHNO PLOHNL RLC

[LUI ZOJ COC POHNO ZOJO LFN GJSQ OND RLC\ RHLN [QHO ]UFG OU GOHUGSHUK\ ]OHTG ]JSQD K[WDH�

�HK�L ]HSD[ZG G\UQ 
OGD P�DQ[G L[DFN � HQYU LSWD GLWCOH G\LOO LHC[ HSLC RGN ONO ULEQG ZOJGH �GLWCPLOHNL �
HC FHE
 RLF RLUNH@ [JC RD[ZD H[DJ ZOJ ][HQ] H[DJ ZOJ ]C FJC OHKLO GI ]C GI DLLJO PLSGNG
GQNTGD ODC �RN ]H\UO PLC\[ PSLC\ FHQLOG CD GI OUH �>GZHOJ LFN HD RLC\ [DFD �RLW]H\D 
FHEC

�
CSLFO GID RHLU ML[YH
 �PLOHNL �
�C�PE �GQNTGD PLZOHJ \[WO \L COG �
PLZOHJ PLS[E[EG
Q �ES� RL\HFZD C[QEG ]L\HZ C�W\G \[WL FYLN L]SDG CO

�GZHOJ ][H]D PSLC GQNTGD HOLWC\ UQ\Q P\ \�C[H]D

�D�]HOUD [THJ PH\Q CHG PLZOHJ RLC\ RLFG FHTL PCG �PLSH\C[G ]ZHOJQD ]CI GO]H �[ZJ\ PLSH\C[G ]TSN [WTD U�U


GHDE RJOH\Q
 GOLNC HSLC\ �PLOZ PL\FZ O\ PLOUDG ZOJD Q�WS D]NH �PL\FZ RHLID PH\Q HC �GHDE RJO\Q PLONHC\ RHLN

��PLZOHJ RLC\ GI RLF [QCS RD[Z H]HCD PE PC 
TH]D\ PLFFYG ]C GID GO] RNH �DL Z�DD 
TH]GO

P]CKJ ONO

O�QZ �CLG GOLDS CSLQC M]UF CZOT �VHUG ]CKJ ]HD[O�PLSGNO G[]HG\ �
GOLDS PH\Q GZHO � VHUG ]CKJ ONC\ [I POHCH�EO ]HQDLD [CHDQN�RLF PGO RLC [\CN �PLSGNG PEH �

�>GODSN GSLC GCQHK RLSUO Z[H@ GOLDS PH\Q PLZHO � VHUG ]OHU HC OHTW RD[Z RHEN �GOLNCOND 
U

G[]HG\ Z[ GLOU GOLDS P\ COC �GKLJ\N PL\FZ ]ZLOQ O\ G[FE RLC\ PLSH[JC HJLNHG GIQH �F�I D�J [IULJC ]�H\D GI

�GQ OLUO CDHQD U�UH �CL L RLOHJ DZUL ]HOGZ �C C]L[HCF RHH]C 
U �PLSGNO

�
U[HYQ P\CN [LIS P\C ]HD[O COC
U[HYQ P\CQ HFQOO RLC LN [LIS P\CO FJHLQ LHDL[ ML[YH
COC HSLC\ [LIS P\C RLDO [L\NGO CD CHG\ GI RLD ZOJO \L LN � G[WNO CD HSLC\ PEG RGNO R]LS\

G[GK ]H[LIS ]HSQO���FQ PLJDI G[HC R[Z�

�D�U�� C[DT C�UDC �C[DT CQLC ]LUDLCH C[Z CQLC ]LUDLC �]HOHU PLDNHN LFDHUG LQO\

�C[Z CQLC ]LUDCH �PLQ\O HDO P�HNU�
���GOUO 
GO HDL[ZL [\CC]HZWS \L G[HCNO

� [\DG ]C ONCL RGNG\ ]SQ OU H[FSD \[WL HOLC �PLQ\O HDO\ C[DTG LWO �PLQUKG RLD CSLFO
GJSGG OU ]HLHSD MHQTD\ ]HL\HZG PSQCH �ZHOLJ RLC � C[ZQ CHG [HZQG PC ODC �PLQO\ GI L[G

�GOHU COC PLQO\ POYC MLL\ RLC RWHC OND\
PC\ UQH\ LSLC MC �FDOD GOHU COC PGO RLC PSQC\ [QHC L]LLG FDOD C[ZQ HOLC �[JCG FYG RQ
RNO PLQ\O HDO\ RHLN C[DTG FYQ POHCH �PHON H[FSD RLC CSLQC GHGH �GOHUO D[ZL � 
PLQO\
 [FS

>HI C[DT CLDG P�DQ[G UHFQ RDHQ GIDH@ GOHUO D[ZLL��FHUH G[HC R[Z L�WU�

C[ZQH �RCN RLC C[DT L[G\ �GOHU D[ZLL CO � PLQ\O HOHN COH RGN ]OLNCO \[WLH PLQO\ \LFZL PC\ GI LWO CYL G[HCNO

�GOHU DL[ZGO PLQO\ [QHC\N\ HSUQ\ CO

GQN HKZS RNH �[JC RD[Z P\O \[WQ\N PEH �
GOHUO
 � DL[ZL\ GQ ON � 

GO HDL[ZL [\C
 HFQO DH]NGQ\ GC[S MC

CQUKN ]\Q\Q 
PLQ\O HDO
 ][DT\ FHU GC[SH ��FHF FL 
U� GOHU D[Z � RGN ]OLNCO H[FS \[WQ PC PE\ �PLSH[JC

PUK CLDG\ P�DQ[D UQ\Q RNH �GOHU CGL\ G[H] G[QC �[FHSH \LFZQ\ GQ ON RNO �OON M[FD H]UF MNH ]HLG\ �C[ZF

�C[ZF CQUK CLDGO HN[FN �GI



]UF VTHL

DT

RLODZQ RLC � GOHUD COH PLQO\D CZHF HSHY[\ \[WH PLQO\ [FS PC\ D]N �PL\FZG ][H]DH GFH] JDID� O�I J�JG POHCH

�OON HSQQ

W�NU OJ HC PL[HQE RLOHJ PG PCG �GSHDOH PLNTS RHEN �HSQQ PLODZQ RLC\ PL[DF P]HC \LFZG\N RHFO D]N G[HC R[ZDH

HSHY[\ \[WH PLQO\ \LFZG\N RLFG CHG GI LWOH �\LFZG\ GQ OJ\ JLNHGO D]N �K�F GCULD[ W�Z� L[IU LDCDH �\FZGG

�\�U �L[IU�LDCG F�LWO �PLQO\N GSCLDL � [LLE]S PCH �GQGDG OU PLQO\ ]\HFZ GOJ � GOHUD COH PLQO\D CZHF

�
O�QZ �HGLLOU GOJ ]H[LIS ODC L]LLO COF CHG RD[Z CSLQC GHG P]GQ PC
Q [QHONGOHUFDO
KHULQG M[YS RNO �]H[LIS RD[Z COC KUQQ L]LLG COOC[\L LSDZ[ DH]N GLG HOLC PSQCH �OC[\L LSD

PLDH]NG LS\ HN[YHG MNO �GOJ GQYU ]H[LISG ODC �RD[ZQ COC PLLHE KUQO CD CO\ [QHC L]LLG
LC
 RH\OG GID ZFZHFQH@P] GQ�>[LISF C[Z [QHON � 


RLC\ O�QZ �GDFS ][H]D HIN GOHU HSQQ ODZO [HTLC RLC �]H[LIS HO RLC\ L�WUC\ [QHC L]LLG FHUH
GDHJ ]OHU COC GSLC >]FOHL ]OHUO RLFG RNH@ HI GOHU\ RHLN �ONH ONQ HI GOHU HSQQ PLODZQL�WU�

��RCN ]QC ]W\DH CT [LIS 
TH]DH \�UUH �G[HC R[Z

�CT [LISD CDHQD 
U � PLLHEO ]H[LIS KHULQ RLSUD FHU




�
G][LDJ ONH GOHU
PU GCDG PLNTS ]JSQ COC PLNTSH ]HJSQ PLCLDQ PL[NSG RLC\ [CHDQ

�JDIG

[QCS EJG ]HQL OND �LCOW [DF \[WO \L GIDH�PGLNTSH P]JSQLSLQ\D RNH LULD[ PHLD FDOQ

PGD [QCS �][YUP]JSQ� 
H COO

PLQ\E HF[L\ OLD\D �P[HDU HCD PGH �]HQHC PLUD\ FESN PL[W PLUD\\ H[QC\ GQ LW OU GIH

L[G\ �JDIG OOED COC PLNTSO PHZQ RLC �PGLOU [WNO PLCD PL[WG\ RHLN RN PCH �PGL]HY[CD

[QCS MNOH �PQYU LSWD PLNTS PLLHEO RLCH�P]JSQOU [WNO CD RD[ZG\ ][YU LSLQ\ ODC

[QCS �OC[\L�P]JSQ�PQYU LSWD PLNTS CLDGO PLLHC[ OC[\L L[G\

OC[\LO G�DZG R]S\ ]HQHC [\U OU ]H[HGO CD � PL[W G[\U HSD[Z\ �LULD[G PHLD RNH
U�

��L�\[DH KL�HK ]L\C[DCLG\ OC[\L X[CN �UYQCD CHG\ �LULD[G PHLO PCH] CHG CZHFDH@

RLC\ IQ[O �H�CH P\ RLC RNOH �GI RD[ZD HDLLJ]L OC[\L LSD\ LHC[G RQ RN PCH �>DH\LG UYQCD

PLNTSGH ]HJSQG ]D[ZGO GDLT JDIG ]CDG��JL�KN TJSLW GQNJ M\Q�




RQID Z[ ]FZQ]Q PLQUG ][H] [ZLU �]HQHCG ]H[H]O OC[\L ][H] RLD LFHTL OFDG PLLZ

HFDUO MLC GQO\ G[H] HO \LH HLGHOCO HQYU [THQH HL]HQC UD[C MH]D FJLL]Q PFCG\

FU [ZHDG RQH H]HQ PHL FU HFOHLG PHLQ PFCG LLJ ON ]C ]WZQ �
G ][H] RN CO �H]HC GC[LOH

�G[H]G LSLF LWO [FEHQ OC[\L RD LLJQ K[WH K[W ONH �D[UG

CHG\ PH\Q HSLLGH �GOHU RD[Z Z[ CLDGO PLOHNL P�HNU �]HSD[ZG LSLFD HSOYC \JHQ GI ZHOLJH

[\WC LC P]UFO LN �CLDGO PLOHNL PSLC � PLOUDGH RGNG L�U PLONCSG PLQO\ ODC �
GO OLON



FU VF t ]HJSQ

ET

PLSGN �GD[FC �OC[\L N�C\Q �PLLSWHE PL[DF [C\H GL]\H GOLNC L�U C[HDG ]C FHDUO

�PL[WN]Q PLOUDH PLONHC

PLSLSUD Z[ ]IN[]Q P]FHDU ON LN �PGL[QHNH PGLOHFEO Z[ G[HTQ ]HQHCG ][H] GI PUKQH

GHY\ G[H]G HOLCH �OON GIO TJLL]Q HSLC [UDSG RHQGG HOLCH �PLOUSH PLLSJH[ PG P]UFO\

HOHN PUG ]\H[L �DZUL ]OGZ ONO CLG G[HQ � G\Q HSO��GN[DG ]CIH W�[ DZULO ]QC�

�JO\ JHOL\G LQ [WTD PLZHQU PL[DF 
U � P�HNUDH OC[\LD PLNTS LSLSUD FHU

FU VF

GEE\D GCKJD ]EE\G \WSG OU RGNG [WNH
�
HQYU LFL OU [WN]Q RGNG\ FQOQ �LN �RHHNQG
�[QCS GDZS RH\OD GIG C[ZQG GSGOU\W SG���GDL[ZGH �GEE\D CKJ] ]JC \WS PCH �HOLCH

[QCS M\QGD[WNO ���RGNG [WNHH L O UHO JOTSH[WNQ\ RCNQH �RGNG OU TJL]Q\ �[NI RH\OD �
HQYU OUDH]NGH@GEE\D GCKJD>�KZ ROGO C[QEG L�WU \[W]Q��\�U �IN�HK JO\ GQNJ M\Q L�WU�

�
FHDLCO CQOF ���R\FG ]LD OU RL[IW]Q PL[L\GH
L�\[Q��Z ]HQDLDH RCN�PLW[\S HLG CO\ UQ\Q
P\ PLFDCS HLGH �\C P\ RLC COGH �R\FG ]QH[] PLS]HS\ PHZQD GKQO\ R\FG ]LD OU R[IWQ COC


TH]G POHCH �PLW[\S COH��Z ]HQDLDH RCN�R\FG�]LDD GI GLG\ HD]N MNOH �GWL[\D PSLF\ HKZS
\FZ�L\FZ ]WL[\ PHZQ �[JC\C P\ GLG CO\ �R\FG ]QH[] ]JSG PHZQD COH �PLOHTW PLL�WU�

��FHF FLH ]QC ]W\ �JDIG ]N[D

�
�"FHDLCO D[Z\ [DF MO \L LNH �GLOU HNLJC
GD DH]N\ RHLN �[QHONGLG] OLONHSLF COG
� GWL[\O GOLJ]NO PSLF\ PLJDI HSCYQ CO\ GSHHNG RLC ODC@ JDIQD COC GD[ZG RLCH GD[ZGD

>PSLF MN PLW[\SG PL[LU\H PL[W L[G\��G[HC R[Z L�WU�

�[HCD GNL[Y PQYU LSWD PLCDG PJOG L]\Q 
TH]G ]L\HZ I�LWO

�
���CD[ [QC COC �"LC[Z CZTWQ CWL[J CSLNT �CD[ GLO [QC ���[QC CZ LNG LLDC [QC
CYHLN

Q�ND HSLC[ OONDH@ �H]OLJ]O ZHTWG VHT ]C ]QFZQG HI RLUN G\[F OU ��CLZ D�D� [JC PHZQD LLDCO CD[ G\ZG GID

�LLDCN RH\OD ZHJFO GLO C[LDT CO CD[\FHUH JQ RL\HFZDH J GKHT ]UF VTHLD CDHQD 
UGD[\ ��HN RLN[UD� HSLYQ FHUH >

RN \[FL L D C H�
���CWL[J CSLNT
 HLOU G\ZG

RCN [QCS
OLONROGO [QCSH�OLOND ROGO GQ[KZ] OLON�
[KZ] OLOND RCN VC]JSQD �\H[LW
COC 
[KZ] OLON
 [QCS CO RGN�GLG] OLONCSLQC GHGH �CZHF ]JCN HOHN [LKZGO ]HUQ\QD RLCH

][KZS\ RL]LDJ ]JSQQ GH\�G[IEQ PLQNJ HFQOH �RQYUO PL[L\GH HQYUO XQHZG [LKZGOH XHQZO
� ]JCN[KZ] OLON��]QC ]W\ L�WU�

]HUQ\QQ �FHUH�ONC] CO GLG] OLONR\FG ]LDD HW[H\O [QHC L]LLGH �CZHF G[KZG UQ\QD RLC
��GQO L�CH �ZJHF CHG\ D]NH �C�W\D CDHG �F�DC[ L�WU�



]UF VTHL

FT

OLONF HCO LO CLUDQ CZ LN �LO CLUDLQ CZ CO ]H[IF HCO �CHG GQ RL[HQLCG RQ ONC\ RGN

�
���LCQ �GLG]ML[YH �[IO RGN RLD ZHOLJ RLC 
ONC] CO GLG] OLON
 RLFD COG �
RGN
 GQO RLLUO \L

]H[I PH\Q DLLJ CHG PE\ HSULQ\GO 
RGN
 KZS\ [QHO��D�LZT DUZ 
QU �PL\FZ VHT \LC RHIJ L�WU�

�
ONC] CO GLG] OLON
 PH\Q [HTLC RLC OC[\L L[HQLCD ODC �RGN O\ RD[ZD Z[ [DHFQ\ HSLSWO\ L�\[ RH\OQ ZLLFO \L

H[LUG RNH �OC[\L RD[ZO RGN RD[Z RLD ZHOLJ RLC �P�DQ[GQ GC[S RNH �]HNQDH RCN C[QEG ]HK\WQ\ D]N \�\[G POHCH

�GUHK FLQO]Q ]WTH] CLG\ GC[S\ D]N C�W\D RNH �GFH] JDIDH G[HC R[ZD

�
LO CLUDLQ CZ CO ]H[IF HCO
PLSHQ\ GZHOH@ ]H[IF HCO RCN \L LCFH [QHON �DHLJO \[WQ L�\[
]H[IF HCO
 \[WQ\ UQ\QH �]CI KLQ\G P�DQ[G POHCH �>
ONC] CO GLG] OLON
 PH\QH ]H[I PH\Q �

RGNO PLLHC[G PL\FZD COC [I [HTLC RLC LN �RCN PLLZ RLC\ � 
LO CLUDLQ CZ COGL[HQG [G L�WU�

HSLC\ LSWQ CO ]H[I PH\Q ODC GOLUQ PH\Q DLLJ\ L�\[ ]UFD H\[W\ RCN 
TH]D PE 
UH �GFH] JDID CDHQ �E�CL Z�GUQ

��PLSGNO LHC[

�D�U�
RLONCS HL[L\H HYQHZ � RQ\ DFS]QG
HYQHZO [\WC LCH CHG OHOY RLL ODC ��L�]NQ L�\[�

��
TH]DHK PHL 
TH]D D]N\ HQN COFH �FLG VND �]HYLQZ [C\N CLG RQ\G ]YLQZ\ RCNQZ[W�

�OC[\L ][CW]D P\ N�NH �G�DL�PL]LI LS\ [HUL\N LOND XQHZ COC HFL TWD XHQZO [\WC LC\
L[C\ HQN DHKD XHQZO OHNLH �RQH\ HQN CHG \H[Z DHKG ]LI�RQ\G CGF �[\WC MLC CL\Z COH



\[ZSG ]LI RQ\ GC[ CO �]LI RQ\ OFE\ PHZQQ GLG ZHJ[ K�L] D[G\ LWO [\WCH �PL[DF��FHF FL�

\�UH �C�W\D [LUG RNH �\H[Z RLL ]HFHC X�DUL[ ]HGEGD U�UH �HYQHZ\N RQ\G ]C GWZL\ �RCN PH\[E HSD[ \H[LWD GC[H

�IU 
QU C�J PL\FJ PLFEQ [WTD RNH �
TH]G L[DF [ZLU OU [LUG\ FHU

]QC ]W\ 
U� \HJGQ MN OU HGQ]\ \LH �HSQQ []HL RKZ DZS M[F [FHJH �RQ\G RQ ZFH OHOY RLLG\ C�UT W ]D\ L�\[UH

�RCN [CHDQN �[]HL PLNLQT HLG PGO\ PLOE[G PLSQ\G\ GC[S MC ��P\ PL\FJ PLFEQH D�LYSG L\HFJH

WL[\O RQYU LSWD ]HCDG PJOG L]\ [QCF RCQQ LZHWCO �HID LCQH
HIDF RO UQ\QZ �RLL]C G
�
POHUO PLSGN JN GWLCD GD[FC COC �][JCD COH HID HSULQ\GO �OLUOFN HSLC RCND\ 
HID
H

] H D [ OPQYU LSWD PLCD\N HOLWC �PLSGNG JN GWL POHUO\\LH �G[HC R[Z U�UH �N�DO C�HIJ L�WU �KH\W�

�K�LH] �D�U[ �P�DQ[O GS\QG \H[LWD 
U � HCD ]HD[O 
HID
G LS\H �>][JC C[QED HT[E LOHCH@ [JC RWHCD HS]S\Q H\[W\

��FHF FL

PLQUKH PLSLSU

� 
���]YQZS PLSGN O\ CKHJ ]JSQ �[QHC RHUQ\ LD[


ONC] CO GLG] OLON RGN ]JSQ ONHFLEG G�GOOYI [�HQHFC LDC Z�N GSGF �GID PUK R]LO \L �

PLNL[Y PSLC PLLHOH �PGLOU P]SHGN RLC PGLOU PGLFED RLC PCH PLFED PLNL[Y PLSGNF PUKG

LHTLNO PLFED PLNL[Y �LC\JD P]FHDUH PLLQLSW PG [\CD PLSGNG LN [QCH � PLFEDO

�LHTLNO GNL[Y POHUG GIO GCD\N GQ\SG RNH �LHTLN ML[Y LQLSW [DF ON\ HQN �]HLQLSWG

P]FHDU\ PLLHO ODC �LSWHE \HDOO ML[Y POHUG GIO JO]\S\N MCOQ RNH �VHEG CHG\

�F�]NU �LHTLNO PLNL[Y PSLC � OHZDH [L\D ]HOE]GD



GU VF t ]HJSQ

GT

GSZ HWHE PEF [QHO PLJ[NHQ � VHEG HSLLGF �GQ\S ONO HQN LHTLNG RGNO LET COF CG GSGH

���O�[GQG L[DFQ JNHQ RNH �PLFEDG LHTLNO ML[Y HWHE PE RN OU �]LQLSW GE[FQ

OND PL[IHWQ HLG\ G\HFZG LZOJ ON\ HSLLG �GHDEO [LKZGO GSQQ RLYQHZ\ GJSQ GSGH

PFG PHZQD XQHZGH �PLSGNO RLONCS PLL[L\GH GHDEO RLOHUH XQHZD POHN HCD HYDZS �GJSQG

LDEO XQHZGH �JDIG O\ ]HLJGH G\HFZG LZOJ ON PLYDZS HDH \WSG CHG PFG\ �JDIQD\

C[ZSH �GJSQG ]HLQLSW CLG\ �VHEG LDEO \WSG M[UN CHG PLL[L\G][NICCLG G[LNI LN �

GLD DL]N � C]Q\SF CQHL � ]D\ RNH@ [DF O\ ]HLQLSW[HNIHQN GHDEO XQHZG [JDSH �>

COH \S [DF C]Q\SD LU[]C G�DZG\ �\HFZG [GHID C]LC\ HQN �VHEGQ GQ\SG G[JDS\

�CWHED

�GYLQZ GD RLCH OLON GOHN N�U �GQ\S ]E[FQD PWHE PE\ PLSGNG RN OUH

HQYUO D[Z XQHZGH ]YQZS PLSGN O\ CKHJ ]JSQ GLO C[LDTF �RHUQ\ LD[ O\ HQUK RDHL GIDH

LC DH\ �GQ\SO COH VHEO TJL]Q GI EEH\ CKJ CKJ CHG\ [JCQF � RQYUO RLDL[Z PLL[L\GH

ONQF L[DT RSD[H �HQYUO D[Z GIH HQYUO D[Z GI\ LFH �GQ\S ]E[FQD FHU HWHE GLGL\ [\WC

H]OUQO RLCH H]HC RL[LIJQH RLZOQ J[T\ OHFE RGN HOLWCH �GSHGNGQ OTWS RLC\ [JCQ PHZQ


OON GYLQZ HD RLC RN OU �]HS]\G��HY � OCHQ\Q P\�

GU VF

RLZLZ[H ]HJH\Q ]HOJ DH]NOH KLQ]\LO CO �CD[ [QC ���GJL\Q RLZLZ[H GOLOD ]HSHUK ]HOJG

�
RLOHOD� RLZLZ[D OODH ]HOJD J\QH VLOJG PC �FDULFD HOLWC\ \[WO CD CD[\ D]N\ LQ \L

DNUQ��F�D C[ZLH LJ[IQ HGLOC LD[ \H[LW�MNOG �]DNUQ GSLC GOLODG O\ G[ZLU ON L[G\ �ZOJ\ LQ \LH
DNUQ HSLC VLOJG\N PE��J�EL ]HSD[ZG G\UQ GS\Q PJO�

DH\O ML[Y RLZLZ[D OOD PC\ GSLQ CZWSH �]OTWS GSLC GJSQG ODC �GOLOD ]HYQ PLLZ CO\ � 
DHNLU
 P�C[G ]SHHN CQ\

�G[\N GC\U [DN PC Z[H �][JC GJSQ CLDL VC HC �JH\QOH

PLZLZ[ �MWGO RNH �PLZLZ[ PG L[G �ROOD COH ]HOJG J\QH GSL\ PC\ P�C[G L[DF \[WO GY[ �L�IKZ� MHSLJ ]JSQDH

HC RQ\D GOLOD � ZLZ[O GOJG ][FEG RLD FLJLG ZHOLJG HGI\ P\ JLSGH �OHTW MNOG �RLZLZ[ PSLCH ]HOJ HSLLG POOD\

�GLWCG G\UQD GLHO] PLZLZ[ HC ]HOJ ][FEG\ GC[S\ �U�DC[GQ �ET� OLUO CDHQD 
UH �HI GJSG OU G\ZG\ COC �GJL\Q

�\�U �[H[D [DFG RLC POHCH �GZLZ[D HC GOLODD CZHF HCOH �G\ZH GZF HC GN[H GDU PC

GJSQ PL]W G]C ]H]W
PJOH PJOG L]\ VC GD[Q LSC\ OHNL �G]L]WO ]HJSQG ON ]HD[O �
[QHO FHQO] �PLSWG�
G]C[QHC L]LLG �JDIQG OU PLD[Z PSLC PLSWG PJOH PJOG L]\\ LW OU VC

M[YHG MNO �PLQNJ ]UFO � ]YQZS GSLC\ PEG G]L]W GSHUK PLSGN ]JSQ\ P\N �G]L]W PLSHUK\
�DH]NG RQ G]L]WQ PKUQO

]HJSQ R]HC G]L]WQ KUQO []HL [D]TQ\ PH\Q � PLSGN ]JSQ PLKUQQ RLCH P]HC PLKUQQ\ GQH
JDIQG OU ]HD[Z RSLC\��
C�D\[G L\HFJ
 L�WU�

OOND CLGH FLJL O\ CLG\ PLSGN ]JSQN CO\ �[HDLY O\ PG\ LWO PKUQO [D]TQ\ HD]N 
TH]H L�]N L�\[DH]NG 
\WSH


CO\ �RQ\ GD \L\@ [QHUG ]JSQ KUQS RN PC\ �UF] �
\WSH
 [QCS\ PH\Q [HDLY ]JSQ KUQO RLC LCFH POHCH �G\[WD



]UF VTHL

HT

Z[ COC �HQYUO KHULQ RCN RLC LCFH COC � >]OT GCD CLG L[G\ �GKUQO RLC G]L]WQ ODC@ GZLYLQ >W�GJOH O�G]\N

�DH]NG ]\[FD CLG G[DT

�D�U��
PL]LIN R]]HW ROHNH ���[QHC RHUQ\ 
[ ���GUD[CO PLS\H PLS\O FJC OWHZ
FYLN �[QC] PCH
GC[SH "[]L HC [TJ XQHZG CGL CO\ RWHCD �]HNL]J UD[CO ]ZOHJQ GJSQG\N XHQZO [\WC
�XHQZO ONHL\ LFN ]HZF ]HNL]JO �UD[CGQ ]JC� GNL]J ]]HW CHG HOOG PL]L]WG ]UD[C FDOQ\

PL]LIN ]HZF ]HNL]JO GOHN GJSQG ]C ]]HW\ [DHT RHUQ\ 
[H��
C�D\[G L\HFJ
�

L�\[ \H[LWD CHG RNH �PL]LINO ]]HW HSLC Z�]O\ �CQZ CS]O RHUQ\ 
[ RLD ]ZHOJQ RCN \L\ GJSGG OU PLTTHDQ HL[DF

]]HW CQZ CS]O PE HI GUFOH �PL[JC ]HSH\O D]N [JCG \H[LWD L�\[ ODC �XHQZO [\WC FYLN HO G\ZHG MNOH �L�]NQ

�K�GN \LC RHIJD �L�\[ L[DF [HCDDH G]L]WG L[HUL\ LK[WD FHU GC[H �XHQZO [\WC [LW\H �PL]LIND

M[YS UHFQ �RN PC �GYLQZG M[HYO PLHTQ ZOJ Z[ ]HSKZ ]HNL]JO ]]HW CQZ CS]O\ �C�D\[O TJHLQG \H[LWO [QC] PCH

RHLNH �>OLFDQ HSLCH ]]HW RGN ]JSQ MNO\@ GYLQZ M[HYO COC GFUHS GSLC GOFDGG COGH �PL]L]WG ]UD[C ]C OLFDGO

�OLFDL CO ZOJH OLFDL ZOJ\ [QHO �[DFD HZOLJ CO\ [QHO \L � "[C\G ]OFDGD M[HY RLC �]HZFG ]HNL]JG RQ Z[ XQHZ\

�GJSQ G]HCD ]N[YSG G]L]WG\ HSUQ\ GIQ �XHQZO G[H] G[QCH ]HLG COC �CFL[E GYLQZ M[HY GSLC GOFDGG\ RN]L FHUH

�U�YH �]]W CO HOLCN �GSQQ ZOJ OLFDL CO PC\ CYQS �GOFDG GD \L\ G]L]W CLG

�
PLS\O GOWZQ ODC GUD[CO GOWZQ HSLC �GD[ [QC
]JSQH PLSGN ]JSQ
 [QC\ RHUQ\ LD[O PEH
]JSQD [QCS L[G\ �PLS\O ]]HW ODC GUD[CO G]L]W RGD RLC HSLLG � 
G]L]W RGD RLC JL\Q RGN

JL\Q RGN�PL]W ]JSQCQZ CS] �PLSGN ]JSQD COC JL\Q RGN ]JSQD ]ZHOJQ RLC\ RN PC CYQS
GD RLC\ ON\ HI GJSQD G[H] G]OLE\ �JL\Q RGN ]JSQO GH\Q RHUQ\ 
[H ]HJSQ [C\O G]HC GH\Q

GUD[CO G]L]W GD RLC GYLQZ��J I�HN \LC RHIJ L�WU�

[QHO � 
PL]W G]HC ]H]W
 COH 
PL]W ]JSQ
 RL]LDJD [QCS MNO\ \[WQH �C[ZF CQUK \L[FF HQUKO RHUQ\ 
[\ GC[S

�PLSGN ]JSQ [C\O RLF CLYHG GIQH �GYLQZ P\ RLC\ RHLN �PLS\Q []HL ]]HW HSLC\

GSHUKH �]YQZS CLG ��DU� H]KL\O COG �PGO\ CKHJ ]JSQ ODC �CLG GDFS ]JSQ � RHUQ\ 
[ [QC\ 
PLSGN ]JSQ
\ KH\WH

�PL\[WQG N�N �GOFDGH G[HQE G]L]W

GSLF\ [QHO HSLLG 
PL]W ]JSQ
 G[H] G[QC\ GQH �OON ]]HW HSLC RHUQ\ LD[O\ PL\[WQ \L POHCH
RQ\ ]ZLYL HC RHELK RLSUO ]DJQ ]JSQ RLFN��L�\[WQ Q�NH �FHUH 
C�D\[G L\HFJ
 L�WU�

GSHUK GSLC \�[OH OWNG [JC G]L]W GSHUK JL\Q RGN ]JSQ PLQNJO �HZOJS GID\ PL\[WQ \LHL�WU�

��P�DQ[G ]UFD F�EL Z�GUQ GS\Q PJOGOJ ONQ ]LYJQ DL[ZQH PL]\O ]HOJG OLFDQ PLQNJO �HI M[FD HC
OLFDQ GLG CO \�[OH �D[UD G]LYJQH [ZDD��MOQO GS\QDH �E�QTG P\D \�U�

�
HSQLZH HSLLJG\ MH[D [QHC � PLO\H[LD ]HJSQ DL[ZQH FQHU GLG
L�\[D FJC \H[LWO\[LW RNH�

��IO ]HN[DD L�\[
TH]GH �
HSLLJG\
 M[DQG CHG GJSQG ]C CLDQG OC[\L ��\�U�RGNG\ PL[DHTH PLZOHJ
�M[DQ CHG DL[ZQG

P�DQ[G ]UFN [DHT L�\[\ GC[SH�L�CL ]HN[D�GN[D LN �
HSLLJG\
 M[DQ HSLC PL[JCO GHYQ G\HUG\
M[DQG CHG G\HUG JLO\G\ GHYQG ]HN[D [C\N GSLC HI��P[H]G JLO\Q �DO]� C�ZU[ JLNHG\ HQN�GC[SH@

M�Q[G PE\�P\ GS\Q�VTND CDHQG�[HDU \FZQG RHEN �
GSHUN UQH\
 RLFD Z[ COC �MN OU ZOHJ HSLC
D]N\ HQN GFHQ P�DQ[G PE GIOH �PL[JCG ]C GD CLYHQH 
HSLLJG\
 ]N[D \FZQG M[DQ �PL[JC

�>
HSLLJG\
 M[DQ JLO\G RLC � [JCO GHYQ G\HUG JLO\ ODC �Q�TNG



GU VF t ]HJSQ

IT

GN[D GSH\\ PLCH[ HSC L[G\ �M[DQ OC[\LG RNO �GHYQG OUD M[DQ 
HSLLJG\
 ]N[D\ L�\[ [DHTH
QG HO G]OU\ LQO GSZ]S HI GN[D\ L[G � GN[DQ HSLC JLO\G\ �]HN[D [C\Q HI[CHDQ RNH �GHY

F�HLD�I�GT[�H[HDU OQ [JC OGHQ [\CN PE �HSD ]OLQ OU 
HSLLJG\
 M[DQ RDG LDC P�DQ[G ]UFO\
�>DCG OU ]OKHQG GHYQ CLG\ LWO �C�[EG P\ [CD\ LWNH@

C[QED FYG LWO PE\ GC[SH�EN RL\HFZD�N�LWUC �
RFLF LJHO\
 COH 
CSQJ[F LJHO\
 PSG PLSGNG\
M[DQ OC[\LG RNOH �RD[ZG ]C H[HDU DL[ZQ RGNG\ MND H]HHYQ ]C PLLZQH �[DFD GHHYQ OC[\LG


HSLLJG\
��C�KLO\ E[DFOHE S�I[EGQ�

VKU]GO PLCDH ]H\FJ ]H]LOK GQN HSZ\ PL\SC\ ��CL \�GH[UDH F�LZT P\ D�S\QD CDHG � J� PLFEQ�L[WG D]N GSG

�O�SG P�DQ[G L[DFQ H[HZQH �HQYUO M[DL FJC ON 
HSLLJG\
 ]N[D �POHNO M[DQ FJC 
VKU]GO
 ]N[DD\ PEG �FJLD PGD

�HO\ GHYQG\ GI COC 
HSLLJG\
 M[DO RLC �M[DQG ]N[D ]C UQH\ GHYQG PLLZQ [\CN PE\ P�DQ[G ]UFD RLDG\ [CHDQH

PC PE MC �GN[DG ]C UQH\ GHYQG PLLZQ\ RWHCD COH JLO\D COC PL[HQC P�DQ[G L[DF RLC\ O�SN ]HJFO \L\ FDOQH

LFL ]CYO LS\G ONHL CO UHFQ � HQYU O\ OU 
HSLLJG\
 M[DO GI ML[Y MN RLD\ O�SG RWHCD GJNHG RLC RLLFU �RN KHZSS CO

C[ZQ [WH\ ]ULZ]D �[JC O\ 
HSLLJG\
 ]N[DD PE RLCYHL\ �JLNHL POHUG EGSQH �
GSHUN UQH\
 RLFQ GI O\ H]N[DD GDHJ

[WH\D N�C\Q �HO\ ]LK[WG ]LOKO ]TJLL]Q H]N[DH �HO\ ]LOK \L FJC ONO RCN\ ZOJO \L PSQCH �PHLG \HFLZH GOLEQ

PHZQ ONQ �GHYQ O\ 
HSLJG\
H �\FJ [DF ]CSG OU 
HSLJG\
 RLD ZOJO \L LOHC RNH �FJC GHYQ G\UQD PLW]H\ POHN\

�E�QWG O\ HSLFO GLC[ RLC G[HCNO P�DQ[GQ

�
X[CG RQ PJO CLYHQG M[DQ RONCO ROKS ���]HJSQ DL[ZQH FQHU GLG
P] HSD[�IY[ [\LG [WTD�

�LOHNF G�F �IO PLJTWH IO ]HN[D 
TH]D CDHQHGLWC COO �RHELKD HC OH\LDD ]L\US\ GTLU\ RCNQ JLNHG
]JSQ VC UQ\Q �P]T 
]HJSQ
 GS\H ZTW L[G\ �
CLYHQG
 GLOU RLN[DQ GDU G]OLOD PC � [HS]D
��PLQD� OH\LDO �RQ\D� RHELK RLD ZOJO G[DT RLCH �RHELKD COC [HS]D ]H\US RSLC\ ]\J[QH ]DJQ
� ]\J[QH ]DJQ G\UQ ODC �[HS] GWCQ HC ]OHT ]JSQD COC RCN [DHFQ RLC\ PL[DHT \L POHCH


]HSHIQ
 COC 
CLYHQG
 H]N[D RLCHSD[DH �IK D�W PLJTW \�C[D CDHGH@ G�C GOJ XS\Q \�[ \H[LW �P�DQ[ L�WU�

��ET UL[NQG [WT �IO ]HN[D C�DKL[ �>PJH[L HSD[DH GSHL

�HI G[DT OU GQ] �JN� \�DL[G ]�H\DH �GDH[QO KUHQ RQ\ RLD ZHOLJ \LH �]HJSQG OND [DHFQ\ [QHO FFLY P\ \�[G

HGQ HSULFHL KUHQ RQ\ CHG GI PCH
 �RH[\UO RQ\ EHOQ G[TJ GJSQ RLCH �PL\JH[ GL\UQ\ ZHQU LON CLG ]\J[QG L[G\

�
GDH[Q

MH[U RJOH\D HCDHG ]HUFG L]\��EL�GTZ J�HC�OU COC ONCL COH �PGLS\ LFL CYL PLQ\ C[LH
 �ZLTGH
]UFO \HJO \L RLFG RQ\ PLSH[JC HD]N � GULD\ LFN ONC PCH@ �
GOJ] [JC PJO OU M[DL\ LFL

�C]L[HCF RHIQG ]N[DD DLLJH CHG [HQE PJO\ PL[DHTGP\ D�S\QD CDHQ�>
GQHFNH ]HL[KC CLYHGO �PJO [CH] HO \L\N [DFQ GI ON\ \LEFGO \L]HN[DD\ J]HNO LH\UG PJO HQNH@

�>L�[] �GDU H]OLOD\ PEG [HKWH PJON LH\U HSLC �RLFHQON HC\U PC\ �P\�PLQD G\HOLS GTLUG\N [DHFQ PEH
GSH\ GSLF � PL[JC PLZ\QD HC PLYLDD HC RQ\D G\HOLS\ GTLU ODC �RQ\D GSEKLS\ COCL�WU�

��PLWTHS PLK[W \�U �P\ C�Q[G

[HCDD \�U� PLZOHJ \LH �H]FHUT HLOU UDZ\N Z[ HGI �PJON HSLF\ P] HSD[ ]UFO PE\ ��FHUH I�[EG �I�K� PL[DHT \L

��GNOG

�
���GLO LUDLQ HONC\ �"RONC\ LCG �RT[U\D LCH ���LNG LC �RT[U\D RSLZTU LCQD CNG
\L RCNQ



]UF VTHL

JT

LFN [HS]D R]HWCOH PLQD R\HOOH [HIJOH ]HYQ RHJKO �C�KLO\ [NLLOD D[G LFLFL CLYQG\ GQ FHQOO
PLCYHL RLC\ [QHO G[DT \L G[HCNOH �FJLD PL]LIN LS\ HC ]LIN OHNCO R]LS MNDH �GJHS CG] R]OLNC\
[\WC LC\ RWHCD G]\US GLS\G GLWCG HOLCH �[DN GOKD GSH\C[G GLWCG LN �HIN GYQD GDHJ LFL
GCD GSLC\ LWO GDHJ LFL GD PLCYHL RLC ]H[LW LQD GYQ \OG\ R�DQ[G ]UF L[GH �XHQLJ LFLO CHDO
RLC �XLQJGO RGO [\WC LC\ ]HLHWC ]HYQQ G]\US GLS\G GLWCG\ RHLN [QCS RCN PEH �XHQLJ LFLO

� �JTWD GDHJ LFL ]CYO G[\N GYQ HI
PLCYHL �GSH\C[G GLWCG LSWO XLQJGO LHC[ GLG\ RHLN COC �GSHNS HI G[DT RLC\ FHQOO \L RCNQ POHC

QJQ KZO\N C]LL[DG HSFQUG L[G\ �GYQ ]DHJ LFL GDL�\[WOH@ ]LINQ ]HJW PL[H[LW PLSLQG ]\
OU H\ZG\ L�WUCH �JTWD H]DHJ LFL GD CYHL\ HSLS\ GI OUH �RT[UH >R]OHTO R[LIJG\ PE [CHDQ
PE\ CD[N RO CQLLZF GNOGO RNOH �LSH\O L\HZ PH\Q C]QLZHCG HJF COC RLFG ]C HJF CO �GI XH[L]
GSJK\ GYQD PE RN PC �PJO GC[Q [CH] HO \L\ RQI ON HSQQ 
PJO
 P\ OKD CO ]LIN RL[H[LWD RLC\N

CYL �DH\ GCWCH��C�KLO\ E[DFOHE S�I[EG�

HU VF

�
[\U [\U ]HCD ]HJSQG ON
L�\[��KS OLUO L�\[ D]N\ GQQ GC[S RNH �
C�D\[G L\HFJ
D CDHG RNH �L�]NQ�

PNTHQ [DFG RLCH �]OHT ]JSQ RLFG CHG\ D]N��PLSH[JC [C\H MOQO GS\QQ P\ RLHYQD 
U�

�
ZYDD GKLUDH GWL\ �[QHC LTHL LD[ �RLKLJD GKLUDH GWL\ CLS]F UQ\ C]
[IJ\ MNQ �\H[LW
[QCHG K L U D H G W L\ 

[
 COC ]HS\O HO GLG CO VLTHGO CD HOLC\ �ZYD CZHF UQ\Q � 
ZYDD


ZYDD �[QHC LTHL��
C�D\[G L\HFJ
�

�D�U��
]HOHTW � RH[\U ]FQD KULQ\ HC RSH[\U ]FQD GDL[\ ]HJSQG ON
[\WC LC\ PEG
][\G LNCOQO G[H] GS]LS CO\ � OTHW HSLC �[NLS HSLC\ GIN KUHQ \[WG �ZHLFD GFLQG PYQYO

��DL PL[HCDH PL\HFJ U�UH �CL OLUO RLHYQD U�U �EL�CN C�HIJD N�\HQNH �CHG G�F �EN �XQZ G�F �L OLUO 
TH] L�WU�

�
GDYZ RGO GLG CO �[QHC RHUQ\ LD[
H� 
LCZ PLSWG PJOC
 �L�]NQ L�\[P G OG[\U PL]\ OU � PLD[ RH\O


[ P\ ZOJS CO\ ��HT� OLUO GS\QG ]QL]TQ UQ\Q RNH �]HUFG ON OU PNTHQ [QHUG ]JSQD GWS E�L\ UQ\QH ��]HOJ

�RHUQ\

]HC� Z�QK\GQH L�\[Q GC[S RNH �PLSWG PJO OU ][DFQG C]LL[DG GCDHG RHUQ\ 
[ L[DF OU\ �C[QED ]YZ UQ\Q RNH


[
 COH 
���HIQ GOUQO HI \FZQD HLG ]HWS G[\U \O\ [QHC RHUQ\ 
[
 C[QED\ C]LL[DD HT[E\ 
C�D\[G L\HFJ
QH �G

�HSLSWO\ GT[EG HQN 
[IUOC RD RHUQ\

CQHLD� H[QC\ GQ OOND CHG\ HQUKH H[HZQ GC[SH@ LSLTQ G\QO GNOGQ � GWS E�L\ RCN L�\[ D]N\ GQ LWO �]WTHS GLC[

GNOG\ � ]HHYQO E�L RD OU GDH\]D \�C[G D]N\ HQNH �GDYZH RLSQD LHO]\ [DF ON GI OONDH �
Q�QOG � RL[HUL\
 ��W

CO\ �GS\QO H]QFZGDH �D \[H\ Y�QGT �C�W PL[QQ� P�DQ[G L[DF PLUHFL COGH �>
RL[HUL\
 OOND �CHG LSLTQ G\QO

PL[DFD COC P�DQ[G ]SHHN RLC\ [\WC IL Z�DD N�\Q LWO POHCH �LSLTQ G\QO GNOGD PLQNJG RLD ]ZHOJQ CYQL]

�ZOHJ HSLC RHUQ\ 
[\ RCNQ GLC[ RLC I�LWOH �
LSLTQ G\QO GNOG
 PGLOU C[QED \[HWQ\



IU VF t ]HJSQ

KT

RLC\ Q�[G [QC\ GQH �G[H]G ]JN\ LSWQ GNOGD 
QED HSLYQ ]ZHOJQ GD[GH
 ��Q E�JD� O�YI C�HIJO ][ECD G]U Q�H\

�
GUHFL GNOGD HSLLG �]ZHOJQ GNOGD

RL\HFZ ]UF VTHLD CDHQD GI RLSUD U�UH �DO OLUO � Q�QOG HI L[G ML[YQG ]UFOH �KHK[\ GNL[Y GIHIQ PCG 
JQ HSLYQ RNH

�JO

�
]OHT ]JZS\ FQOQ
FLWZGO ML[Y\ RHHNQG RLC] H S Z OPLKJ ]HSZO COH CZHF ]OHT ZH\G RQ
RDC L[HKD D]N\ HQN@���FN GELEJ�� VLFU [E]G ]OHT\ PH\Q PUKG CGLH �>GID PLGHQ] O�I HL[DFH

\L\ [E] HOLCH �[\N � KHLFGG RQ ]OHT PLJZHO\ [E] HC KHLFG �MQYUD UEG �RN [QHO PUK RLC\
�GI RLUND ][Q\Q ]H\UO �GID CYHLN G[H]D HSLYQ CO PEH �OHTW � HQYU O\ ]OHT HO

ML[Y [QHON �\FZGG ]U\D LHO] [DFG LCFH COC\ L F Z G OLWOH@ �PLKJ PL\FZQ RLCH ]OHT
]JSQD ODC �
GJLZO
 HKZS RNOH �P\HFLZ HSLLG P]JLZO\ L[G �GN\OG ]QH[]Q PLCD [HDLY ]HSD[Z\

�>]HSD[ZD G[H]D\ 
GJLZO
 \[W]Q RN\ �\HFLZD LHO] [ZLUG FLJL
RLC\ GIH �R\LFZQH R]OTQ � HGF\Q PLKJ RNH �]HJSQO R\LFZQ [LW\ �]OHT RC\UH PLKJ JZO MNOG
]H\UO DH[ZH LHC[ RD[ZG CGL\ ML[YH �RLLFU LHC[ HSLC\ [DFN D\JS\ PH\Q � PLKJ PL\LFZQ

\FZG ]U\D ]OHT CGL\ VLFU MNOG �GWL H]OT CYQL CO CQ\ PE HC �H]HHYQ]HJSQ \LC RHIJ L�WU�

��J�F LCQF �CN�DQ




GFH]G

VCH �]HSD[ZG ONQ LOU GDLDJ �G�DZG [QC �GCD G]LG TS OU � GCD G]LG\ GFH]G ODC ���


[QC FHF�S PLOG]��LSSFDNL GFH] JDICOC [QHC HSLC 
LSFDNL
LSSFDNL�P�LSHS L]\�POHUD FJC �

CDG POHUD FJCH GIG��HY � CQHJS] LD[ \[FQ�

�M[D]L H]HC [LNGOH M[D]L OHFEG HQ\O OOGOH ]HFHGO � CDG POHU UH\U\ [ZLU GI LN ���


RLNHQT �[]HLD 
D]L H]HC RL[LNQH RLUFHL\ GQ ON LN � 
D]L HLOC PLDH[ZH PLNHQT GI LFL OU\

RD[ZQ XHJ RLOKD ]HSD[ZG ON
 ]SLJDD �POHN FL]UO HOKD]L PL[DFG [C\ LN �[]HLD HLOC

GFH]��I�NW �K�W [�ZLH�H]HC ]UFOH OOGOH ]HFHGO �GCFHGH GFH] ]SLJD Z[ FL]UO [C\L CO\

DH]N\ HQN �M[D]L��CL GLU\L�UH\U\ ON GI\ �PLTNQ PLO PLQN 
G ]C GUF X[CG GCOQ LN


CDG POHU��C�D R�[GHQ LKHZO
 MH]Q�

IU VF

�
]H]\Q []HL ]HFQG OU RLWLTHQ RLC
HY[ PC ODC �GSH\C[G P\D ]C[ZS GFQ G]HC CG]\ �\H[LW
PSHY[N PLU[HEH PLWLTHQH ]\FHJQ GFQ PL\HU��P\ N�\QD U�UH �Y D�D L[LCQG�

�
]H]\ OU []HL [N]\L OC [N]\QG
PLZTHWG HD]N�N�CO[ Q�HJ�PL\J PSLC PL[NHQG DH[\ PHZQD\



]UF VTHL

U

HSO RLC\ � OHID [HNQO DLLJ HSLC 
G [DF ]C C[LG [NHQG VC �PGO ]LLYO PLD[TQH PLQNJ ]SZ]O
�PLFLD HFLTWGO

[C\G PE HJ[NHL MN LFL OU �PGL[LJQ OLIHGO �PGO PLUQH\G HOCO H[HL RLF ]LD\ LFL OU PC POHCH
PLUQH\G P]HCO HJL[NL � OLIHGO��P\ RJO\G MH[U�

PLOIOIQG PLSHSJG OU �MWLGO ZHUYO \L HS]SLFQD G]UH
�PLOLIHQG �OUH �]H[HJT LSLQ OND PLJZQD
L[C\D RN\ ONH \WS ONHCD VC ]H]\ JLH[GO H[L]G O�IJ L[GH �]HLSUGH [JTQGQ OHZOZG GD[ GI LFL

�GSHD] CODH ]UF COD PLJZQD PLOIOIQ G]UH �[]HL GD[G JLH[GO PLNL[Y\ ]H[HJT LSLQ
[]HL COH ]H]\ FU PL[LN\Q \WS ONHCDF �PLZOJ G\O\O ]H[HJTG ON ZOLJ\ LQ \LH[LJQ FDOQ GIH�

�PLZTHWDH D�DD CLEHTD [CHDQG LWN HL]HCYHGH LSHSJG J[HKHOLWC JLH[GO HONHL � OON \WS ONHC PGD RLC\H �

[]HL COH FJCD FJC HJLH[L � GQHFNH RLOD] HQN \WS ONHC L[L\NQDH �OWND��JN[ T�HTD \�UH �P\�

VU]TQDH �HSLQLD\ JWSG ]HFLQO R]ODZGH JWSG ]HFLQ LTJL ]ODK RNH �PL[U\ ]UZWG LSLSUDH OCZIJLF C[ZQG [HCDD FHU

�Y D�D ]UF VTHLD 
U �

�D�U�G[\U HSFQO
PLSH[\U �G[\U �XQJOPLSH[\U���RLSQ GYQO

�
]UQFQ GSLC HC ]UQFQ
COC �DH[D GOKD GQH[] G[H]G RQ L[G\ �RSD[F RLFD CHG GIG ZWTG

C[ZD KHULQ RJN\C CO UHQLF LDEF
 O�I L�\[ RH\OH �GCQD�FJC FU ]UQFQ CLG\ PLQNJ H[LQJG\

RHLU ML[Y ���DN�DQ \LC RHIJ L�WU�

�C�RSD[FQ COC HSLC >PL]CQD P[NG LCONH GO[U RNH@ GQH[]D GCQD�FJC RLF\ �RN HD]N PLSH\C[ GD[G PSQC\ RLLYO \L

[JC PHZQD RN D]N HQYU L�\[ VCHL�\[Q [LUG\ T�\G RHLOED \�UH@ �ES Q�DH �HO [LIS 
TH] �C�U[ IQ GFS 
TH]H L�\[ 
U�

��C�EN\ F�HL [HKD CHG RNH �J�Y[] C�D\[G ]�H\ �HKZ RLOHJH DW ]HQDLH >RCNG[H] RLF CHG\ \FJO D]N\ LQ \L MC[HC�

��IK�HK ]H[HTC ]HONCQ JQ\�KY RLOHJD L�\[ RH\O ]HK\W PEH HSLSWO\ L�\[ L[DFQ HI GKL\O GOHFE C]NQTCHG�F�

�HO\D]S\�EU PLJDID CDHQD GI RLSUD U�UH �RN G[HQ

�DKHULQ RLC COLQQH �RSD[FQ HOHN LN OON C[Z UHQLF OU RLC L[G\ L�\[ ]SHHN \[WO \LH �L�\[ OU RN [LUG \�\[G PE

��C�KLO\ [ILH F�L[GQ� PH\[E HSD[ N�\QNH �\QHJ LDEO HQN GI OU

�ECOHZO ZTW UHFQ GQ]\ COC �COHZO ZTW MNO �RSD[FQ ]UQFQ\ RHLN C�HIJG \[WH �COHZO ZTW �E�K Z�GUQ� P�DQ[G

PE]S\Q ]�H\DH ��RGNO HS]LOQ [HKW Z[ G[WN PH\Q \QHJ \L[WGO ML[Y\ 
TH]G ]UFD D]N Q�O\QDH� \QHJ RLSUO RN

�ZWT PHZQD G[WND HDLLJO RLC MNO �G[H]G RQ COHZO C]L[HCF CZWT\ H]KL\O P�DQ[G\ \[W �GQ� R[GC 
[

PLQUKH PLSLSU

GFH]GH PLQO\G


PLQO\
 OOHN P\D DH]NG P[LNIQ PLQUWO �PLOZ PL\FZD PG RD[Z LSLQ LS\ GFH]GH PLQO\G

C[ZLH [FTD H[NIS\ 
PLQO\
 �GFH] HC PLQO\ �HO FJHLQG P\ FJC ONO R]HS PLQUWOHJDI PCH
HSD[Z PLQO\� HY [FTD H[NIS\ 
PLQO\
 HOLCH �OOND GFH] RLC P\ �PLQO\G JDI ][H] ]CIH

OLJ]Q �PLQO\G LSLF \[WO GI L[JC\ DH]NG CD\N COC FHU COH PLQO\ OOND GFH]G RCN �



IU VF t ]HJSQ

CU

� [YZQ CHG PLQO\G LJDI [C\DH �ML[CQH GFH]DGDFS HC [FS PCHPLJDH\QG\ UQ\Q �
HEH

�CZHHF GFH]G � PGD\ RH\C[H \C[ PLQO\D\

ON \C[D GOHU GFH]G HY [FTD GQOH �C[ZLH [FTD PLQO\G OOND ][NIS GFH]G RLC GQOH

]HSD[ZG ][H] CHG C[ZLH [FT ON �[DFO PUK PLSH[JCG PLQNJG HS]S [DN "PLQO\G LSLQ

� OC[\LO G[HQCGDL[ZL LN PFC PGOC ][QCH OC[\L LSD OC [DF]HSD[ZG ][H] HOLCH �
HEH

RICG LWO PLS]\Q PL[DF GD[G RN PSQCH �G[HQC CLG HLSDH R[GCO �HY [FTD G[HQCG

� �]UQH\G

LO DHK � G[YG RQ PLYOJS\N TS OU COC GFH] RLC �HDOD [QHC GFH] UQH\\ RHQGG \LC

LJDI [C\ RLD GFH]G PGLSWO PL[LNIQ RLC MNO �TSG LO CHDL COH G[Y LFLO CHDC CO\

OND GFH] LDL[ZQ PGH ]HSD[ZG ONQ GOUSG CLG GFH]G\ PLUFHL PG 
G LSGN �P[D �PLQO\G

GIH �
]U OND\ ML]HDHKH ML]HCOWS OUH HSQU PHL OND\ MLTS OUH
 �GOW]D PL[QHC HSC RNH �PHL


G LTS OU GFHQH 
G ]LD ]H[YJO HCHDD HC[HDO GLFHG COQ PFCG DO\ PLQO\G O\ P[ZLU

�HSD[ZO P\ C[HZH PLUHFL PSLC\H HO PLUHFLGGFH]�

PJO COD PLCD PLQO\ �GFH] RD[ZO PLQO\ P]T RLD \L OHFE \[WG RD[ZG PYUD �RNC

HOLCH �FJC GOLOH PLQL LS\ � ][JQG PHL ONH HL[JCO\ GOLODH PJDI PHLD PGLOUDO PLONCSH

RQ XHJ JQZ P[EHOLZ PLUD[CQ []HL FJL POZ\Q\ �PLUD[C �GFH] LQJO PU FJL GCD GFH]G

HJDI PHLD Z[ PLOUDO ONCS [C\GH G[\UQ FJC COC RGNO R]HS HSLC PGQH �PGD\ RQ\G

G[LNO HLOC RLQIQ PC COC G\HU HSLC �GFH] DL[ZGO PLO\H[LO CD PFC �]HYJ FU Z[ GOLODH

G[GKD PLONHC HLGH �JQ\QH JQ\ PL\SC ]H[\U GD[G �GSQOCGH PH]LGH LHOGH HLUL[Q GOHFE

]HCOQ PLO\H[L ]H[YJ HLG MNH �GOLOG ]HYJ FU GFH] OHZH [L\DH RLLDH [\DD PDO PLDLKQH

�DHK LN ]HC�DY 
G ]C HFHG PL[QHC OHZH GLFHGH [L\H GJQ\ FLQ]

OHNCO [DFQD PGO [TCS RN\ �PLQO\ P]T �GD[G PLQO\ PLD[Z HLG [DFQD OC[\L HLG\N

GKJH\H PLQO\ G]HC PL\LFZQ HLG �[\D ONCQO KHJ\O HY[\ GQGD ON COC GHC] [\D

ONCS [\DG [C\H JDIQG OU [KZHQ DOJG �RGNO ZH\H GIJ GSQQ R]HSH FUHQ OGC [YJD

G]LG RUSN X[CO HCD\ [JCO �]HJW GD[G GDL[Z G]LG GFH] P[D �OC[\L GSJQ OND G[GKD

�
[DFQDQ []HL POYC PLLHYQ RQ\GH JQZG HLG RN\ P]T PLQO\G LJDIQ GDH[Q GFH]G

�FHUH [WHT P]JG L�WU �HY � ]HL\[WG [WT MH]Q�

PLWTHS PLSLSU

XQJ PJO ]OJ OU ���]HYQ ]HOJ GFH]G JDI OU DL[ZGHGCFHGG GLOU\ GSNTG ]DLT RN\ �

LHDL[ PUKH �XQJG OU GYQG G]D[\ LFL OU GOYGGH �U[G [YLG �
GTLUD\ [HC\
G CLG

�TSG PT[W]QH PLD[ PLONHCG HLGL\ �]HOJG

XQJ PJO ]OJ OUGJQ\ ]FHUT M[HYO ]HOJG\ LWO �RD[ZD [ZLUG CHG XQJG\ GIQ GC[S �

�XQJN GWL ]HONCS RSLCH RG LSHU PJO ]HYQH GLFHGH

[JCO GTLUD\ [HC\G OU GYQG G]D[ LN IQ[O � XQJ O\ ]JC FESN GYQ O\ ]HOJ \O\

PDO OQUD USNLH]HFHGO PLDLLJ\ GUD[CD [HQCG���IZ PLOG] �]QHUO GUSNGO IQ[ GYQ

�H]LLWCD JWS]QG XQJG

�]HFHGO PLNL[Y\ GUD[CO IQ[ � GFH]D\ ]HOJ PLUD[CPU OGZD HGQQH[LHPGLOU [HQCG�

��IZ PLOG]D�PLUD[C L[G �G[\U LSWD HSLLG �



]UF VTHL

DU

D\ XQJ RLSU[HC\G RZH] CO RLLFUH �]HD[Z]GO HC ]HSHHU ][WNO ]HSD[ZG ON LN � GFH]

FL]UO RLUQ �[HQEG RHZL]G [JCO CD GFH]G RD[Z POHC �GYQ COC PLCD RLC MNOH GTLUD\

XQJ PLCD ]HUHD\D PJOG L]\ RNH �GTLUD\ [HC\G RZH] [DNH �GCFHGG ]U CLG IC\� CHDO

ZHTWG OU O�IJ H\[F\ HQN U[G [YLO RHZL] [DN GLG G[H] R]QD\ GI PUKQ�EW PLOG]�LSC
�P]C PLGOC L][QCH[QCH �GLQJSD \[HWQN� GFH] RD[Z LFL OU CHG ]H[IUGH [LUG \HFLZ RNH

[HC\G RHZL]D FL]UG ]\HFZ RLUQ CLG HI G\HFZ PE � �GD\ XQJ OU CLG GSHHNG\ PLQNJ

��C[ZLH DZUL ]LD �ZLFY L[W �]HSD[ZG LQUK �[DF ZQUG �[ZL LON �HS[HWT �L�WU �P\�

JU VF

�
HNHSLJO ]JCH HJ\QGO ]JC �GWLCG ]HSH[\U L]\ ML[Y GFHDUO D[Z]QG OHFE RGN
CD
HSULQ\Q FHUH �KHLFG RGN MHSLJN MHSLJ ]JSQ CLDGO PLDLLJ GOHFE GSHGN MHSLJO PE\ HSULQ\GO
L]\ ML[Y\ O�QZ �HNHSLJ � RL]LDJG ]JSQ CG]\ �RL]LDJD MHSLJ�]JSQ ]DHJ LFL ]CYO OHNL HSLC\

�]HSH[\U
DLLJ]Q GFHDUO D[Z\NH �H]JL\QD RL]LDJD DLLJ]S GSH\C[O LN � 
HNHSLJ
O 
HJ\QLG
 PLFZGH

�MHSLJ�]JSQD
RH\O KZSH
GWLCG ]HSH[\U L]\ ML[Y
HLFJL POLONG\ MNQ PSQC �GWCG ][L\U DH]NG RH\ON

P]LLWCDH GSHDODH RQ\D �GH\ POHN G\UQ\ ZFZFO \L � \O\ HC ]HSH[\U L]\ �[WTQDPL\HFJ�

��FL�G PL[HCDH

�
KHLFG RGN CHG\N GFHDU FDU COF ���\O\ �[QC L\C D[
LQO\H[LD�I PLOZ\�OHFE RGN\ GC[S
OHFE RGN ]\HFZ PCG G[LZJD LHO] [DFG\ GC[SH �\O\ COH PL]\ HNHSLJD CLDQ �POHUQ FDU CO\
�E�GN ]\HFZ HLOU VTH]S\ COC KHLFG RGN [C\N HGL[G CQ\ HC KHLFG RGN ]\HFZQ ][JC ]HGQ

PLSH\ ]HLEHTH PLSLSU HI GOC\D \[WO \LH[HQC GQNJ M\QD N�\QD U�UH �IL�G \FZQG LON JQ\ [HC L�WU�

���IU RL\HFZ ]UF VTHLD CDHQDH �EL�CN

�
]HYQ HD [QCS COF GNHD[ LZHWCO
� RLZLZ[DH ]HOJD COC GNHD[D ]HOJ [QCS CO\ [DFG PUKH
C[QEF CSLFN@ XQJS HSLC KHOJ\ PH\Q GC[S�KO PLJTWD>��\F 
QU GSHL GOU L�WU�

�D�U��
]HOJ PLSHQ\ OU GKJ\\ GFH]
PLSHQ\Q []HLD RLFG CHG\ [D]TQ COC PLSHQ\ CZHF HCO
C�ZU[EG D]N\ RLUNH �RLOHJ ]HOJ DH[D ]HOKD H\FZ]S\ PLUD[CG RLCH ��DOZ CSLS]�PC\

�H]DHJ LFL CYL LCFH P]\O\ ]OLNCD � GQ\O CO\ PL]LI LS\D �GQ\O G]WCS\ GYQ ]LIN D[U]S
PLJTW ]LEHTQ RN JLNHGH��JW�PL[QHC RLC � ROHN ]C ONCL\N R]HHYQ PLLZO [\WC\ RHLN �RCN VC

OHKLD RLF��PLWTHS PLQUK \�U �DL PL[HCDH PL\HFJ L�WU�

�
PLSHQ\ MH]Q PLUD[C H\FZ

G[L[D
 ]OC\D LHO] RHFLSG RLC\ MN OU HFQU 
TH]GH[QCS PLN[F GQNH@

�>PSH\OD GLEG\ PL\HFZ RCY 
UH � PGL[DF \H[LWDPC G[L[D \L PC RHFO RLC\ �
TH]G ]SHHN PE LGHIH� GC[SH



KU VF t ]HJSQ

EU

HC J[IQO DH[LUG ]HOJ HC GQH[] ]\[WG RLSUO RHEN �VHTDO [DFG [[D]L\ ML[Y [\CN COC HCO
]UFO PE RNO �P\ PG\ PHZQ OND PLUD[CG H\FZ]S COC [H[LD PH\D M[HY RLC RCN ODC �D[UQO

PLSHQ\ MH]Q PLUD[C H\FZ]S �
G[L[D RLC
 [DHTGG�F �W ROGO 
TH] U�UH �G�T D�JD TLESUD [�I[EG [CD RN�

��P\ Z�YDH �\L[WG

�DLZ RL[FGSTH IW D�D ]UF VTHLD CDHQD 
U � [DFG ]C U[WQO [[DO ML[Y RLC\N 
G[L[D
 RLSUD FHU

CO � PLSHQ\ H\FZL RN PC COC PLUD[C H\FZL OC ���[QCF CNLG PLFHQ ONG �C[LI LD[ [QC

�
RLHNLQ CZ OHFE RD[ZO ���H\FZH\FZL N�CC PLUD[C H\FZL CO
 �LCS] M[FD \[W CO PC PE\ GC[S

�OON \FZ CO\ PLFHQ ONG � OHFE RD[ZN PLSHQ\G ON \FZO \H[LWD H]UF\ COC �
PLSHQ\
RL\HFZD L�\[D [CHDQ� [DFG PUKH�CSGD[ [QC\ OONG PH\Q ����S RL\HFZD�GI [JC GID HSLC\ ON


CO DH\ �PLUD[C H\FZ [DN PC\ RHLNH � 
HSLC ]JC ]DD HOLWC]HOJ PLUD[C OU G\HFZ OHJ]
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RCNQ UQ\QH �]HOJ PLUD[C H\FZ]S\ RCN [CHDQ �PFCG ]UFQ CO\ PL\FZQ ][\ LON PC POHCH
GOJG G\HFZ ODC �PFCG L�U GCDG G\HFZD COC 
HSLC ]JC ]DD HOLWC I�CID HSLC\ ON
 PL[QHC RLC\


TH]G HD]N HI C[DTN@ CO � GLOCQ��K ]H[HNDD�F�L[H]D POHCH��W RL\HFZD�[DNH �MN OU ZOHJ\ GC[S
]QC GI ZHOLJ\ UQ\Q RCNQ COG �HS]LEHTQ PLSH[JC H\ZG�K E �Q C�J LNF[Q ]N[D �GN ]H[UG XDHZ 
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][N HD \L\�PJOG \FZ � ][N HD \L\ [HQJG OHTWD GQH "GI CHG [QHJH�OZ HCOH �[QC] PCH

"RN\ ON CO ][N HD RLC\ OHTW
\L POHCH �GKLJ\ PFHZ U[C RN\ � PJOG \FZ CO ][N HD RLC\ L�WUC\ JLNHL PHQ OUD [QHO RLCH@
HQHZQO XHJ U\HGL 
[ GH\G ]QCD\ HQNH �\FZ COH ][N HD RLC\ �JLNH] GQ\O CO\ ]D\JQ [QHO
XHJ
\ U\HGL 
[ [QC\ HGQH �\�O\O GCHH\GG PH\Q G[DTG [ZLU N�C\ G\Z RLLFU MC �\�O\O
C[DTD GS\Q HSLC ][NG ZHOLJ COGH � ][NG RLF PH\Q 
HSQIO XHJ
O [\CQ Q�UDO []HL GQHF 
HQHZQO

� �>CTLE MFLCO COC
GQND H[QC\ HQNH �HOHELWO GY[Q\ �RD[ZD LHYL[ \L\ MNQ UDHS OHELWD\ ][NG DHLJ �[QHO \LH
CYQS �
OHTW ]CY[G MN [\N ]CY[GN
 � OHELWF ][N HD RLC DH\ VTHS OHTW HD \L PC\ ]HQHZQ
[C\O H]HH\GO \L �OON LHYL[ HD RLC\ HQHZQO XHJ N�C\Q �PJOG \FZ [QHO ]S]HSG G[DTG CLG\

\FZ CO\ �PLOHTW��
TH]G L�WU S�N�

�DUZ 
QUD P\H �PL\FZ [WT VHTD\ ]HWTHGD C�HIJ �I�JL Q�GHTW MOQO GS\Q 
U � OHELWD ][N RLSUO 
GCY[G
 RLSUD FHU

�IL �IK OLUOH �O PLJDI ]UF VTHLD CDHQD U�UH
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CQOUD CSQLTO GS\QD HGH[LNIGH �[JC PHZQD COC ]NTQ G]HCD HSLC HQHZQ [ZLU �P\ [DHFQ HLOU
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[LISD C[QED RH\OG ]C \[W\ LQ \L GI RLUNH��DO�MLL\ RLSUG [ZLU LN � P\ GS\QG LWON 
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[JC PHZQO��]HN[D \L[ PL\FJ PLFEQ L�WU�
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��PL[DF GQND EL[J GSH\O CLG PEH �KN G[HQ]D

�
][JC GJSQ PH\O OHTW GI GJSQ PH\O H\L[WG\ RQ\ �CFTJ D[ [QC CGH
CFTJ D[\ [QHO RLCH
JDIO [\N RNO\ OTWS\ JDID ][DFQ HS]S\QH �][JC GJSQO RQ\G OHTW MNO �G[\N GJSQD [DLF
OHTW � RQ\G \[WHG GQ\O\ GJSQD OHTW U[C PC PE\ UQ\Q CFTJ D[ L[DF ]QL]TQ\ � [JC

H]TO C[HQC O\ HN[F RLC\ �PH]TO HO GLG CO RN CO PC\ �][JC GJSQOHL[DF P��PL\FZ RCY�
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���[HDLYO HN[YHG CO\ RLFLQ]
�H PLJDIDH DL�CL ]HUHD\D CDHQD U�U

GFH]G JDI OU DL[ZGH
�
���GFOH COH PJO GSHUK GFH] �O\ GULFLG C�GGFH]GKUQO GCD
]HFOH��JL G[HQ] P�DQ[O GS\QG \H[LW L�WU�[H]LQ ]HFOHG KUQO \[F HC ��GFH]G JDI[QHO HO GLG\


GLOU DL[ZGH
��CL �HY N�H] P�LDOQH R[GC RD[Z L�WU�

�
GDHJ ]FH]
L�\[�L[ZLUG L�\[LW CHG\ DU OLUO RLHYQD 
UH �L�]NQ��GDHJ ]FH] LGQ PL\H[LW LS\ CLDG
[FS CO\ L�WUCH �]HFHGO PLDLLJG GUD[C P]HCQ FJCO GSHHNG HC �
LOU L[G
D HQYU DLLJ\N PC

�TS HO U[C\ LQO 
GDHJ RD[Z
 D\JS GFH] RD[Z\ �FJC \H[LWO KZS\ L[G �GFH]D DLHJQ HGL[GRNH�

�C�KLO\ [ILH F�L[G ][UG � �G G�[ F�L[H]G �HOOG PL\H[WG LS\ ]C CLDG�
G[H]O H\H[LWD L�\[ RH\OQ UQ\Q RNH�DL�I HY 
[W�COF GIH �G[H]G RQ GFH]D PLDLLJ GUD[CG P]HC\

PLFEQ�L[WG KZS\ HQN�KL[ J�HCD�RSD[FQ COC G[H] RLFQ GDHJ RLC MC CLDGO HO LHC[ PSQC\ H]UFD
L[DFQH �GFH] LCLDQ [C\O PLG L\[WQ RLD ZOJO CYL �CS J�HC� [WHT P]J ]�H\DH �JW J�HC ZL\ P�[GQ ]�H\D 
U RNH�

��PGLSLD ZOJO RLC\ [CHDQ �I PLJDID RNH� O�SG L�\[�L�\[ L[DF OU ZHOJO 
TH]G P\D CLDG ]YDHZQ GKL\DH
HQNH �FJC RD[ZD HQYU [HKWO OHNL �PL[HTCG ]LDQ CYL PE\ PLD \[WQG �]HUFG ON LWO\ GC[SH
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��LDY [G L\HFJD U�UH �ETZ E�J LHOG KD\ ]�H\

�CGOCQ FJC OU PC
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RSD[FQ COC GSLC H]DHJ PC PE COG �CLG C]L[HCFQ G[HQE GDHJ\ L�\[Q UQ\Q RLCQ �PL[DFG [ZLU OU FHQUO \L\ COC

COC ]NLL\ GSLC 
]HFH]D GD[Q
 ][DT LN �PJO GSHUK RLC G[WN [JCO\ RCN [CHDQG RLFG RLSUO 
GDHJ ]FH]
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�]HFH]D LHDL[ RCN RLC �RSD[FQ Z[ HOH �DLLJ PC ODC �G\FJ GFH] OU G[HQ ]WTHS GFH] H]\[WG IC\ �OON DLLJ HSLC\D

]HK\WQ GC[S GLG\ HQN� CFL[E ]UFG RFQHC PH\Q GSLC 
]HFH]D GD[Q
 ][DT\ ]HKL\WD C�KLO\ D[G KZS\ GC[S MC

ROGO H[QC L[G\ �UF] �PJO ]DLLJQG GQYUO GFH] CLG L[G � 
GFH] LWLOJ
 RCN RLC RLF LW�OU\ ON COC ��L�\[ RH\O

COGH � PJO ]HSHUK RGL]\ GSH\C[GH CLGH �GSH\C[G VHOLJN ]LSHFLS GSLC ]L\LO\G �CD[ ]UFO �PLLQUW HFDC PC\ ��W�

][GKD U�UH� GSH\C[O VHOLJ GSLC Q�Q\ RHLN GQYUO GFH]N PLSF N�WUCH �]HFH]D ]HD[GO H]UF RLCH FJC DHLJO \L[WG

�G[H]G RQ 
GLWHOLJ
 [FED GLS\G RLC �GFH]D DLLJ HSLC G[H]G RQ HOLC �RCN VC ��H�GO G[HQ] C�HIJDH P\ \FZG

H]SHHN COC � ]HFHGO PLDLLJ GUD[C �CLG GNH[U C[QE COGH � DLLJ\ HSLYQ CO\ �L�\[ OU Z�QK\G ]L\HZ RN PE ]SDHQH
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GFH] LWHOLJ
 RCN RLCH �C]L[HCF GDHJ HI RLC\

�EGSHHNG P\ LN �PHON JLNHGO RLC\ KH\W � 
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 ��HU� OLUO H[QC\ GQQG O H N L\�GDFSD CHDO GFH]G

LC\ PL\SC [C\D�]HFHGO PLDLLJG GUD[CQ PS
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RHLUO PLZ[W L\C[ �PLSHLY
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PJO GSHUK RLC GFH]D � G]Q ]CKJD\ ON �OCHQ\ [QC
H]Q\ GFH] GI OOND PCG RLLUO \L
�G]LQD GSLF ]CKJD\ P\N �PJO GSHUK GSLC GLOUD

HSLS\ [LIS LQO\ RLSUOH��CL GOLUQD�
TH]H L�\[ H\[WH �PJO PLSHUK RLC\�P\�[QCS\ PH\QLWN OU
�[LISGGFH]D MLL\ HSLC GI PUKH��N�EL PL[HCDH PL\HFJ L�WU�

JDI OU
Q PL[DF GQN RLSUO H\ZHG\ HQN �[LISQ FQOL] GFH]\ FHU [\WCH �\�U �RCNOH RCNO FFYO GID PL[DF VLTHGH

LSLF ONO PG PLH\ RNH ���IN� GI ]C GI PLDNUQG PJOG LSLQ RLSUOH �JU �HU� PGL]HFLQH ]HOJG [WTQ RLSUO � 
HLQO\ ]FH]

ROGO \�\[D U�UH �JL�DL Q�GHTW P�DQ[DH �KU OLUO 
U � 
HNH GW[K ]CYQS HC �OHTW ]D\JQD KJ\\N �PJOG \HFZ

GFH] FHQOO RLC\ PLNTS RLSUO ��CY ROGO� H[QC L[G\ �PJOG LSLFO Z[ H\ZHG\ GC[S LN PC@ �PJOG ]WHS] RLSUO �FY

�>GUD[C HIH PJO LSLQ LS\ RHUK GI LN [LIS OLCQ
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DEC RCN GHCLDGH PL[WHTG HUK LOCH CSZTQO [C\S\ [DTG COC ]LJFS\ ]H[\WC HI RLC L[G\
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PG HOC PLQF PC UFHL HSLC RLLFU �GSFWLH PHQ GD OHWL\N L[G\ �GSZ] HI RLC\ EL\GO H]SHHNH �P\
]HQ] COC GSFWL CO F�DC[G ]UF LWO MNOG �GFH] ][HQ] O\ PG HC �PJO JZLO ML[YH �GFH] LQF

[DZ]HF�DC[G RH\O \[WO ML[CG\ �FN� LDY�PNJGQ CLDGH �>�CW ROGO G[HC R[ZD PE 
UH@ J�EO G[HQ] C�HIJG \[W RN�

�CL\HZD HGOUGH
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����"G[IUD RLOHJ RLTLSNQ LNH �HGO [QC
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 H[QC\ MNQ\ HD]N
G[IUD RLOHJ ]TSNG [HTLC\ JNHQ 
GSZ]�Q�NDH RCN 
TH]U �GFHDU PGD G\HU\N W�NU��CHG C]L[HCFQ �

�]HS]GOH PJO CLDGO []HQ GLG �RSD[F [HTLC GI GLG HOLC\ GC[SG LWN P]SHHN
KUQQ\ PH\Q LCS]D ][JC GQGD \LFZQ HSLC MNO\ MHQTD H[QC\ GQ LWON PE\ GI LWO UQ\QH
[CHDQ POHCH �G[H]G RQ P]OLNC RQI KUQO [HTC\ [QHO ML[Y RCN PE � PLQO\ O\ GOLNC RQID

RSD[FQ COC HSLC � P]OLNC RQI KHULQ L�U OHTWG ]LDO PL\FZ ]CDG [HTLC\ PLSH[JCD[WT ]L[Z�
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 PH\Q � C]L[HCF CHG\ RN]L
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�>K�D C�J LHOG ]LD 
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 PH\Q �GS]QH ]HL[JC PU ]WTHS GQGD CLDQ HSLC MNO\ CLEHTG VHTD H[QC\ GQ LWO G\Z LNG HCODF [�H\

�
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���G�OU ]�FLQ P�LFHQO RQLT
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GOLOJ �]H\Z HLOC [DLF RNO �GJE\GH RHLU KHULQQ CO PC GUKL\ LHC[ GLG COH CHG EOWHQH

���
GHSU GOKD LD[ ]Q\Q �GKHT VHT CLS] L[GH �HJH[ GDHEQ HC TUNQ CO
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P�DQ[G RH\O ]QL]TQ UQ\Q RNH �[FS\ HQN�I�KWT Z�GUQ��C[QED ZFZFO \L RNH �
[FS\ HQN CLDL

�P]T 
CLDL
 GT[EG [\UQG RQ GQJOH CLGF CDDD HOLCH 
[FS\ GQN CLDL
 H[QC HI CDD HCLDG\N\
]QC ]W\D KZS RNH �RLOHJG RQ HCLDGO �[QC\ HQN FLWZGO HO \L RLOHJG RQ GQJO [QHC\N\ UQ\QH

�KH\W [DFN
F�DC[G POHCH�HY PLSGN�][H]O H\H[LWD�RQ GFH]G ]C CLDQ PCH �GFH]G [JC [[ES POHUO PJOG\ D]N

�[\UQQ PJOG ]C PE CLDGO OHNL �[\UQG
[JC [[ES PJOG POHUO\ UQ\Q � 
L]C GFH] [KWLQO PJO
 H[QC\ GQQ HO UQ\Q LOHCH �U�YH �HS]LEHTD [CHDQ RN\ D]NH

�GFH]G

CLDGO DLLJ � PJOG OU PHON \[W COH 
[\UQG RQ GFH]
 Z[ [QC HOLWC\ \[HWQ N�H]D HSLSWO\ GT[EG LWO\ [LUGO \LH

H[LUG CO\ U�YH �N�H]G L�WU ]QC ]W\DH ]HNOG LKHZOD HD]N RNH �
RLOHJG RQ GQJO
 \[W\N \�NH �RLOHJG RQ PJOG ]C

�][JC T[E\ F�DC[G L[DFQ PHON

RQ RN PE GQJO CLDQ � [\UQG RQ GFH] CLDGO [FS PCH �N�H]D HS]T[E ]HK\W HQN CO\ UQ\Q �J�WT� C]WTH]D RNH

HLYJH RLOHJG RQ HLYJ �RN GQJO ]C PE CLDL � [\UQG RQ GLYJH RLOHJG RQ GLYJ GFH] CLDGO [FS PC\ P\ H[QC\ �[\UQG

�[\UQG RQ

�
���CLG LCQ\ ]LD LSQ CG �GLZIJ [QC "HQU HJ]WH [FS LCQC
[HDLF LFN MH] G[IJ RLSUDH �GI RLSUD 
U

�K [LIS ]UF VTHLD CDHQD � G[HQ]DH ]H[LISD �\FZGD

]JSQ �D�ZT P\ J�GHYZDH G�ZT GS[ Q�HJ M�\ 
U �PLSH\C[G [DFD HZOJS\ �]H\FZGD [HDLF LFN MH] G[IJ RLSUD FHU@

�GW L\L ]LD �G�CS D�J TLESUD [�I[EG L\HFJ �CSZ C�J F�HL G\Q ]H[EC �GN D�J [IULJC �DN�G [\L L[U\ �CL�S\ MHSLJ

�>�O PLJDI ]UF VTHLD CDHQD U�UH

�
MN COC MN [FHS L]LLG CO MN RL[FHS RLC\ UFHL L]LLG HOLC [QHCD
[FS
D L�\[D LS\G \H[LWO
[QHC\ X[]Q �PLNTSD DLLJ]C\ UFHL L]LLG HOLC [FHS L]LLG CO [QHO J]W HO \L\ � 
HQU HJ]WH

�J]W PH\ RCN RLC DH\H �GIN RWHCD PE [FHS GLG\ \H[LWD
�PLNTS COD JDI \L [DT\ [DHFQ\ X[]Q � 
PLNTS COD
 [QCH []OCO K[J]S\ RH\C[G \H[LWOH
HOLC [QHCD
 [QHO M[YHG UHFQ �[QC] PCH �
PLNTS COD
 H[QCD GK[J ]C[HG PH\ RCN RLC RN\ RHLNH

\L � GK[J RCN RLC\ [QHO LF COGH 
MN [FHS L]LLG ���UFHL L]LLGGI L[G RN [QHC HSLC PC\ [QHO
COG � PLNTS COO JDI RLC\ UFHL PCH@ JNHQF ]HUK LHGH PLNTSO ZHZI\ UFHL HSLC L[G\ �]HUKD [FS
[FHS GLG �UFHL GLG HOLC VC\ FLQUGO M[YHG MNO � >[FS HSLC M\WS GQQ RN PCH �GK[J RCN \L

��FTZ U�GC [IS LSDC L�WU�

�RCN T�I[EG L[DFD U�YH �F�L PL[HCDH PL\HFJ U�UH
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]UQ\H [HQ\ HO [QHCH
LSWO G[LQ\ RN]L] CO L[G\ \[WO GC[S � "RCN GI ZHTWO RLSU GQ
[QHC HGQH �GULQ\GOCG PL[DFG ON ]C ]UQ\H [Q\GODZ RH\O CLG 
GULQ\
 COC "HQNH@CO

�>LOC HUQ\L[DFO G[LQ\G ]C PLFZGO CHG ML[YH � HQYU OU ODZQH [FHS PFC\ PL[DF OU [DHFQGH
[FSG ]C HQYU OU ODZQ\ LSWO � 
GULQ\
O �G[H]G��JN�DL GC[ GQNJ M\Q L�WU�

� [HQ\ �[QC CD[ �GQJO CDG � ]UQ\H �GFH] CDG � [HQ\ �LLDC [QC "]UQ\H [HQ\ LCQ

�
RN ]H\UO OLE[ CG] CO\ � ]UQ\H �GQJOH GFH] CDG�LLDCO �HZOJS GQD \[W ]QC ]W\ [WTD

CD[H �H[DF OJL OD PH\Q [DHU HSLCH [FS\ [FSG OOND HSLC PHZQ ONQ �PJO CLDGO DLHJQ\ PEG
�OJL ODD CHG L[GH H[FSD \[HWQ HOLCN GI L[G �PJO CLDGO HNL[YQ RLFG\ RHLN [DHT]WTHS M[F 
U�

��
[\LG [HC
 [WTD

�
LS\ [\UQ ]HUQQ COC LS\ [\UQ LKLJQ CLDL COH
P�DQ[G]HSD[ZG G\UQ ]HNOGDH GS\QG \H[LWD�

��I�KWT�[\UQ ]HUQQ COC [\UQ LKJQ HCLDGO RLC\ �PJOG OU RCN [DHFQG\ H\[W L�]NQ L�\[ RNH
RNH �[\UQ LKLJQ G]JZO [\WC\ GC[S GQYU GQGDG ODC �]ZHOJQ � ]HUQD ]HJHZOG PLKJQH

] H S Z ORWHCD P]JZO OHNL PLQO\ PE COGH �PLQO\Q FQOS GI RLF [HZQ L[G\@ [\UQ LKJ FUD PJO
PLSDHQ PSLC 
GQGD
 D]N\ L�\[ L[DFH �>GI��]QC ]W\ L�WU�

L�\[DN 
PJO
 [QHO ML[YH �L�\[D CLG THWFG ]HUK\ HD]N T�I[EG L\HFJD RNH ��GFH] JDID CDHG� PL\HFZ PLQ [WTD

�L�]N

PLQO\H �PLQO\Q �GO ]WOL CZ CNLGQ GFH]
P\ P\�
[\UQQG[IED FQOG [DF FYQ HSF �S PLJDID

F�DC[G L�WU� 
FQOG RQ FQO
 PLD\JS RLC MNOG �PG 
PLQO\
 OOND PQYU GFH] LQJO POHCH �\ZGD FQOQH [IHJ FYLN �GH\

��HY �N�H]O \H[WD

DW VF


[\UQ GWHE RLC LQS GFH] VC [\UQ RWHE RLC PLQO\ GQ
[\WC RLSF RLC\ GUFG LWO HOLWCH �
� [\UQQ GFH] CLDGO OHNL\ RLFG [ZLU\ RHLN COC �PLQO\Q \FJ RLF FHQLO RCN RLC �[\WC LC\Q

GFH]O MN OU FHQLO HSO RLC DH\ �[\UQG VHEQ CLDL\ ]HCLYQ RLC PLQO\DH �HGHSFQO PLQO\QL\HFJ�

��T�I[EG

[QCS CO\ � LS\ [\UQ ]HUQQ PLQO\ JZLO [\WC\ MN OU FHQLO ML[Y\ PUKG �[DFG VHEDH
�ODEHQ RQIO COC ONCS HSLC [\DG PEH �JDIQO PL[HQLCG DL[ZQ L[G\ �[\UQ ]OLNCQ MND KUQQ\

GFH] LQJOD RNH �CQKH []HS OHELW LFLO CHDO OHNL PEHU�UH �RLSUG [HCDD FHU \�U �DL PL[HCDH PL\HFJ L�WU�

��GN L�THT C�J LHOG ]LDD OWOW\ GQD

�
RLOHJO [HUG CYL CO � GHC] [\DO GQGDH ���JZHOG
]OLNCO GQGD ]HSZO RLC\ GNOGG [HZQ OU
�L[WTD ]CDHQG G\[FQ [DFG FQOS\ 
TH]D 
U � [\UQ ]HUQQ KHLFG

P�DQ[G POHCH�F�C \�\UQ GS\QG \H[LWD�G[H]G RLFQ ODC �CLG PLQNJ ]SZ]\ LQO\H[LG P\D D]N
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FQOO GCD L[WTD G\[FGH@ �GHC] [\DO GQGD ]HSZO OHNLO H N L\MC �]HOHU COH PLQO\ CLDGO
HSUQ\ COD H L J>GLJ ]HSZO [HTC\ G\[F G]HCQ UHQ\O RLC UHFQ RN PC\ �UF] �PLQO\ ]CDG

��]QC ]W\D CDHQ�

R]Q RHUK\ ]H[HF JTWD [QC] �JDIQ LDEO RL[HQLCH PLQF R]Q RHUK RLC RN\ PL[YQ JTWO GQ

�
���PLQFODC �RLOHJG RQ COC CHDL CO\ CHG RLF �JDIQO PLQF R]Q HD RLC PL[YQ JTW\ RHLN �\H[LW

G[]L H]\HFZ\ [\UQG RQ PE HCLDGO [\WC CQ\ �JDIQG OU HL[HQLCQH HQFQ PLS]HS\ ]H[HFOL�WU�

��C�W\D 
UH �
C�D\[G L\HFJ
H L�\[

�D�U��
\ZGG OU RLDL\Q RLC
GODZ RN PC COC HQYUQ >\ZGH@ GH\�G[IE RF PFC RLC\ PH\Q L�\[W
�PLDL\Q RLC � DL\GO C[DTD PHZQ \L\N PE MNOG �LSLTQ G\QO GNOG HD[Q HD[H HD[Q

GNHTD L�\[ D]N RNH��CO�PFC\ PL[DHTH PLZOHJ P\ 
TH]G HOLCH �[QHJH OZ COC HQYUQ RF PFC RLC\
�GH\ G[IE FDOQ ]HFQ [C\D HQYUQ RF

GFHGL 
[O COC PSLC GNHTD L�\[ L[DF\ PL[QHC \LHGOHFE ]HNL[C 
UH ��MHQTD PLSLHYQG PLSH[JCG L[WTD 
U�

�RCN 
LDY [G
 L\HFJD �RLSUG OND

POHU ]HNLOG �EO ]HUHD\ L[LCQ �D ]H]L[NG [WT �LS\ \[H\ �]HHYQG [WTD R�DQ[ �F GS\G \C[H �CQ RLKE L�\[ �U�U

F�WT OC[\L ][CW] �P\ PLUH[G COQ ]HGEGDH �N RLOHJH �D Z�D \�\[ �EL�D JTW RD[Z MOQO GS\Q �IK �
G LFHQLO �F

�F�IK C�J J�HC G\Q ]H[EC �FHF FL �RLN[UF

C�HIJG RH\O HIH��JS E�J �HL]H[ECD�RLCH �CL\HZH JL[NQ [DF CHG [QHJH�OZF 
C CO GNHTD L�\[ ]SHN

OHZL\D COC KOJGD RQYUQ RL[QCS RSLC ]HFQ E�L ON ODC �GI H�Z FHQOO LHC[ PC PNJG ]SJDG ML[Y
]SHNH �K[WH OONO RCN G[H]G ]SHN PCH �GIQ GI FQOS PCH �GIO GI \LZGO RCN G[H]G ]SHN PC ]UFG
GLG\ [DFH K[WH OONDH FYG GQD FHQOO LC\[ PFC RLC\ GOLOJH �D�HLNH 
HEH Z[L GLDCH H�ZO L�\[

�
T�\G ONQ []TS GIH �OOND

���ROSQ GWHE GOHUH
�
���]ONCQG ]C JZLH�IY PLJDI ]UF VTHLD CDHQD U�UH ��DL GKHT \�C[H]DH L�\[D 
U

EW VF

�
RL[]HQ HL]HQYU ON VC �RL[]HQ HL]HQYU P\C GQ
[\WC RLSF RLC\ MOHG H]KL\O CDLZU LD[
[DF \[HF COC �PLJDIG ON VC HD \HFZ CLO\H [LW\ RLC P\C GQ \[HF HSLC MNOG �[\WC LC\Q
LN �[\UQG RQ CD HSLC GDHJD\ [DF\ ]CKJQ FHQOO CHG ML[Y\ PUKG H]HCNH �P\CO \ZGGQ [JC

C[QED [CHDQN �JTWQ ]CI \H[FO HO C�C��KH\W�

L]\H DOJG ]C PLDL[ZQ RLC\ GI RLSUO W�NU@ \HFZ CLO\H [LW\ RLC\ Z�U[ GFHQ RLFG PYUO POHCH
�OLO\G O\ ]HLONGTH]URLC [QHCG ]UFN �GNOGO PLKZHS HSC RNH �[JC PHZQQ [DFG FQOS\ COC �>

P�DQ[G ZTW PHZQ ONQH �[\WC LC\Q [\WC RLSF�C Z�GUQ�PL\HFZ PSLC CLO\H [LW\\G[HC R[Z�

��JY PLJDI

[IULOC LD[ HQN CDLZU LD[ \[F PLCHOLQOH GOHUO \ZGG ]C��L�]N L�\[�FHQLOG\ \[WO ML[YH
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GIN\ []HQ O\ ]HCLYQ P\ GLG CO\ PH\Q HSLC �GWL[\D RGL[]HQ PLLJ LOUD RLC\ PLCHOLQQLWN@

>RLCH G�FD L�\[ RH\O ]HK\WQ G[HCNO GC[S\RLC LN �HIN ]HCLYQ G]LG CO\ MNQ GNOG FHQOO RLC L[G\ �
[QCS PLCHOLQD\ LWO COC �[\WC LC\Q [\WC PLSF[](L PCH[\DQ[]HSG ]C ]W[\H ���PLCO2G hjghl

�
\CD[QCS RNH[]HSGH[\DDHW[\] \CD � PJODHGKLJ\G [JCO [\DD []HS CZHF �HD]N\ HQN�

��PH\[E HSD[H L�]N L�\[GWL[\D GSLF RLC � >MN H\U\ RN]L VCH@ ]HL[JCO GQGD PL\L[WQ HLG HOLC PEH
��]QC ]W\ L�WU�

FHQLOO GODEG RCN \L �MWGO COC ]\FHJQ GNOG RCN RLC L[G\ �]HCLYQG RQ RHFO RN]L\ CDLZU LD[ GFHQ GID\ [\WCH

J�UD ]H[]HQ PE\ MNO [HZQ HSO RLC DH\ �PLLJ LOUDD GWL[\ P\ HSCYQ CO\ ]HLG �GWL[\D []HQ\ PLCHOLQQ HSFQO\

�T�I[EG P\D ��DW� OLUO GCDHG GD CYHLN C[DT �RN PSLF

LRCH GWL[\D RGL[]HQ ON VC �GWL[\D RGL[]HQ PLLJ LOUD RLCH GWL[\D RGL[]HQ PLCHOQ GQ

�
GWL[\D RGL[]HQ J�UD�GWL[\D PSLC PLLJ LOUD ]H[]HQ\ FJHLQ FHQLO ML[Y\ MNQ �\[W\ LQ \L

CZHF UQ\Q\@ GWL[\D COH G[HDZD PSLF\ PLCHOLQQ PLFQOH �]H]QG ]HCKJ OU [DHFQ\ GC[S
HW[\] \CD PJODH [\DD []HSG�PL[JC ]H[HZQQ UHFL PGL]H[]HQ RLF COG �]HSD[Z [C\ ODC �>

[JC RD[Z ][H]D GD[ZGD HC GLU[D\ \L[WQD [DHFQ RLC H\H[LWOH �JY PLJDI G[HC R[Z L�WU�]HL[JCO ]HCKJ L]

��G]LQD RSLF\ PLSWHCD COC �L�\[WN


[LFZ
�UOHD �EWHT �� 
]H[NICG ]C [FHZ
 HC 
PL[GD PL[FZQ
 RH\OQ 
[LFZ
 CQ\H �CLG CLGH 
[L[Z
 PLT[HE \L�

��ZQHUO TSNSH DZHS

�D�U�
GLOCO JTWG ]C ]HD[O � \DN
�L�\[U�GLOC G[H]D \[HWQ PL\DNG ]HSD[Z OND\ LWO �
H\[F COC �\H[LWD PL[HQLC ]D[ZG OON [QCS CO JTWG RD[ZD POHCH �GD[ZGO�FT PLJTWD�

�FHUHQ�[LKZ] PDOJ ]CHGLOCO FJHLQ LHDL[ ML[Y MNOG��GLOCO G�F �HY PLJTW L�\[�

�[\DG CQKS PC RNO\@ GOLNCO COC CD HSLC H[ZLU\ MND ]HSD[Z [C\Q GSH\ JTWG �\[WO \L FHU
GS\QD HSLS\\ HQN �PFG ]C Z[HI HSLC � PLLZ DOJG\ PEG��JU PLJTW�[TCS CO RLLFU\ PL[YQDH �

DOJG PU [\DG HONC COC PL[HQLCG HD[Z CO �GOLNCD DOJG��HY PLJTW�]UFG OU GOHU GLG RN PC
RNO � [ZLU H]OLNC L[G\ �]D[ZS COH ]ONCS CG] GOLNCD ][]HQ CLG\ GLOCG �]H[HF JTWD PE\

GLOCO JTW GD[Q��G�E C[ZLH GQNJ M\Q�

LDEO [JC RLQN PLD\JS PSLC PLCON RLF RLSUO\ GC[S LN PCH �GLOC PGO RLC\ PL\DN LEHT PS\L@
PSLCH GLOC PGO RLC L[G\ �G[H] G[QC\ 
\DN
 OOND PSLC\ FFYO \L PL\FZ RLSUO MC �PL\DN P]T

�JTWOH FLQ]O PL[\NHO[ J�J LHOG KD\ ]�H\ L�WU�>

[QHC CHG\N
IU PCH�
GLOC GSHUK GSLC\ IUG OU FQLO �RLSUG ZLTWGDH]NG HOLONG CO\ MNQ
P\ DH]N RLC\ GIG FLJLG OFDGG FDOQ PHON HD GSL\ COH �HFDO D]NS COC G\[W G]HCD \DNG PU

GLOC ][H]Q HKUQO �D]NS MNO\ UQ\Q � 
GLOC
��HY PLJTW 
TH]D C�DL[�

L�\[H�P\ PLJTWD�]DL]\ \[WPCH�IUO D\N RLD ZOJO �]ZTWQ
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R\LG RQH \FJG RQ �X[CO GYHJQH X[CG RQ RLCD FLJLGH [HDLYG ]HSD[Z ON

 \ F J G R Q 
�
PFHZQ PJOG L]\ HD[Z\ FDODH �HI GS\ O\ GCHD]Q��FHUH 
GFH] JDI
D \[W RN�

ON
 � G[YZ RH\O KZS COH �GD ]HUKO [\WC\ HIN RH\O CS]G KZS UHFQ �GI \H[LW OU ZFZFO \LH
R\LG RQ RLCD ]HSD[ZG�[]HQ PJOG L]\ HD[Z [\CN Z[H �[HTC \QQ \FJGQ L[G\ �]QCD CHG MN\@
>
\FJ
 RCN RLC [DN ICH� "
\FJG RQ COC RLCD RSLC\ PJOG L]\H [QHUG RQ XHJ

]UFO\ RHLN �X[CO GYHJQ \FJG RQ ]HJSQ CLDGO []HQ\ �\HFLJ HSULQ\GO CD CS]G\ \[WO \LH
HGIH �\FJG RQ ]HJSQ P\Q CLDGO [HTLC RLC COLQQ �G[H]G RQ O�HJD 
\FJ
 [HTLC RLC RFLF CS]
PLCD\N HSLLG 
\FJG RQ
 �
R\LG RQH \FJG RQ �O�HJQH X[CG RQ PLCD ]HSD[ZG ON
 CS]G HSULQ\Q\

X[CG RQ PLCD\N � 
R\LG RQH
 �O�HJQ��F�I\ MHSLJ ]JSQ L�WU�

CQ\ LN ]HJSQO [HTC N�LWUC �LHE O\ HC O�HJ ]CHD]Q 
\FJ
 [HTLC RLC\ L�WUC\ [QHO PHZQ \L\ �PNTHQ HSLC GI RLF

� PJOG L]\O PEH@ [QHUO PFHZ\ CHG LQYU RLF COC >
OC[\L GZ\QQ
 PH\QH@ KHLFGO [HTLCGQ UDHS GD[ZGO [HTLCG RLC

�JT OLUO RLHYQDH �FHUH DZUL ]HOGZQ �G OLUO CDHQD GID 
U �RD[ZO G\FJG GCHD]G RQ CLDGO RLC >GOLJ]NO

�
]H[\N HLG ]HY[CG ON
GFHGL RHEN �OC[\L X[CD\ � ]HY[CG ON �RCN D]N L�\[R F [ L G [ DU H
�
OLOEGH�CL RL[FGST ]UF VTHLD CDHQD 
U � RF[LG [DUQ [QHU ]CDG RLSUD ]HSH\G ]HUFG OU

FW VF

C]LL[HCF � X[CO GYHJD \FJ [DTZH ���X[CO GYHJQ CD [QHU �[QHC GFHGL LD[ [D LTHL LD[

DL]NF �CLGPNL]D\HQQ�
RLDL[ZQ LQS LDH[ZC �CLG C]LL[HCF RHLNH ���]UFO\ C[QED \[HWQ

Q RLC POHCH �C]L[HCF � O�HJD \FJ [HTLC LCFH �O�HJQ CD [QHU [DHTG�MHWGG FYO J[NG \[HW
PH\Q� X[CG RQ Z[ CD [QHUG\ KHZSS\ RN]LH �O�HJQ CD [QHUG LCFH � C]L[HCF O�HJD \FJ PC\

PN[LYZ�P�DQ[G ZTHW MN RNCH �O�HJD PLLZ \FJ [HTLC\ PEG �[JC PUKQ HC �
TH] OUD RHCEG KZS RNH�

�P�HNU ]CHD] RHEN �GSQQ PLDL[ZQ RLC\ GCHD]D PE RN]L [HTLCG\ ��C LC[]D LSHCE ]�H\D� GDH\]D DHK PHL

�]HSH\ PLN[FD H[HZQH P�DQ[G ]KL\ H[LDTG [DNHL\HFJ �EY[ F�HL C�[EGD �G�I RLWTHQH RLFLQ] GS\Q PJO 
U

�\LC RHIJ �FT J�HC DZUL ]HSN\Q �D �]H\FJG GL[C ]EC\ ]�H\ �D�D\ MHSLJ ]JSQ �K GN[UQ 
\HFJH \H[F
 C�ZU[EG


T�\G OU J�[EG L\HFJ
 �GFH] JDI �I�H�HW\ F�HL [IS LSDC �D�L ]H[HTC ]HONCQ JQ\ [HC �F�L PLU[I VHTD\ PLKHZLO

�JL L�THT D�J LNF[Q ]N[D �[ 
QU �HQ\

[HTLC RLC\ ZTW MN MH]QH �FY OND [QHUG ]CDGD \FJ [HTLC ]HO]O KZS\ PLSH\C[GQ \L POHCH
X[CG ]CHD]Q COC [QHU PLCLDQ RLC GNOGO L[G\ �O�HJD C]L[HCFQ 
\FJ
��JN\ C�J UH[I [HC L�WU�

�
���R[N\ RLOKHS � ]LULD\D RLJLWT L[QH\
RLCQ �GKLQ\O GNHQT CLG\ ODHLG ]S\D �[QC] PCH
LCH GKLQ\D PFC LSD GD PLUEHS HLG CO\ ]JC GF\ HFJLL\ [QHO \L "GON ONG COGH [QHU HCLDG

ODHLD HJQYH H[IJH GKLQ\D PL[\HS HLG CO\ [\WC��
PLSH\C[G ]TSN
D CDHQ �D�GN C[ZLH PLSZI D\HQ L�WU�
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�PLOUDO COC [HQL\ [HTLC RLC �PSQC "C]L[HCFQ [HTC [HQL\G COG �PL[Q\Q FYLN G\Z G[HCNO �
RLC\ RCN RN\ ONH �CHG CQOUD CQ[E � TSNLOQ PL[JC USHQ COC ]H[LWG GSHZ HSLC\ [I PFC ODC
]�[ ]UFO\ � 
[QH\Q
 [HTLC RCN RLC COLQQH@ [HQL\ [HTLC RCN RLC � \FZGO COC PQYUO PL[QH\

>PL[HTC �GL]H[LW H[Q\S\ GF\��\�C[G P\D JLZ Q�D Z�QK\ 
UH �PLSH\C[G F�LWU G�L ]LULD\ \LC RHIJ L�WU�

Q PLKUQQ RLCH@ [ZWG ]CHD]Q [QHUG ]JSQ CLDGO [\WC\ RCNQ JLNHGO \L G[HCNO �PN[LYZCOC
PL[NS [LYZ�EL G�[�DH]NG [IE\ [\N ]LULD\ O\D CZHF CQ\ [QHOH ]HJFO \L MC �>[ZWG [LYZ COH �
�PNL][FO[ZWG ]CHD] [C\D N�C\Q��DQ ZJYL [NI [WTDH \�U �EL G�[ RDC L[HK L�WU�

���GN\OG ]QH[]Q R[N\ RLOKHS ]LULD\D RLJLWT L[QH\ RS] �CFTJ D[O CQJ [D LQ[ GLO LQ[

�CHG PL[HNLD PH\Q CQOC ���CNLOH OQ[N CSLUD � �"FZ]\CFQ L]LLO �OKDL] CSC CSLQCZ LQH

�
C]DHL]RL]LS]QD HSLS\\ GQ UFHL GLG CO LNH �G\ZG\ CQJ [D LQ[ ]UF G]LG GQ [CDO \L
G[H] G[QC L[GH �\FJG RQ CD [QHUG\ ]H]LL[DDHPNL][FOCOGH@ ]LULD\D HOKDO [\WC LCH

">
OKDL] CSC CSLQCZ LQH
 CFTJ D[O [QC\ HQN �PLNTG CQJ [D LQ[ PE HI G\[FO
HGHCLDL ]LULD\G GS\D\ G\ZG\ COC �GOLJ]NO \FJG RQ CLDGO \L H]KL\O PE LCFH\ GC[S MC
RQ H\[F\ C]LL[DG L[DFQ H\ZG MN OUH �\FJG RQ CLDGO GHYQG PLLZ]] CO\ PEG �FZ]\CFQ

>DNUO �LDL]N LC[Z L[]F 
TH]D 
U@ OHTW FDULFD VC\ PLDH]NG��E�D\ MHSLJ ]JSQ L�WU�

RLFLQ]� Q�JOG ]UFNH � CLEHTD HKZS MN L[G\ �FDULFD VC R\LG RQ CD HSLC [QHUG\ P�DQ[G ]KL\D \[WO D]N I�LWOH

�IK[ L�THT D�J LHOG KD\ �FHF FLH G[HGK GJSQ �P\ Q�TN 
U �P�DQ[G ]UFD PNTHQ [DFG RLC POHCH ��D�J

HQNH �DNUQ HSLC OQ[N RLF COGH � 
GD[ZG ]U\D OQ[N CSLUD ���CNLOH OQ[N CSLUD
 H[QC\ GQ �GI \H[LWO RHLU ML[YH

CO GOLJ]NO\ RLFG OU L[GH �OQ[N CGL CO\ PEG �ZHJ[G RQ CLDQ � PLO\H[LO DH[ZG RQ [NLD CO ��FT OLUO� H[QC\

\DL]S CO\ �ZJ[QQ CDG [QHU RLDH �OON COQH M[ HSLC [DN\ FZ]\CFQ R\L RLD ZOJO ZJHFH �POHUO CQJ [D LQ[ ZOJS

GQ [�H\� 
OQ[N
 HSLC\ PH\Q OHTW R\LG\ \FJO RLSQ �C[Z HLOU GS\ CO LN �CDHNLUO HSLC 
OQ[N
 RLF PC L[G\ � L[QEO

��N�DQ C�HIJG GID D]N\

I�LWOH �GOLJ]NO COC HSLC � 
OQ[N
Q FHQOO RCN H[QC\ GI\ GKH\W GJSGN �C�UT K G�[D� U\HGL LSWD KZS RN PSQCH

�H]HHYQNH HSHZL]N POHUO HCLDGO HSLLG 
PNL]H[HFO
 G[H] G[QC\N\ �\FZG ][GKD N�\HQN� C[QEG ]SHHN \[WO ML[Y

H �FDULFD R\LG RQ OHTW [QHUG\ CLEHTG RQ GLC[ RLC I�LWOH �]LULD\D VCH �GD[ZGG ]U\D OQ[N CGL\]UF CLG RN RNC

��FQ DHK PHL ESHU U�UH �G[HC R[ZD GI OND ML[CG [DNH� [\N\ �P�DQ[G L[DF [HCDD FJC XH[L]O Q�TNG

HSLC\ LWO O�LH �]LULD\D O�HJQ [QHUG CLDGO GSZ] \L GFHGL 
[D LTHL 
[O\ 
TH]D H\ZG\ GQ D\LLO \L GI \H[LWOH

CLDGO GOLJ]NO RLC L�[DL[O VC\ OLUO C�W\D N�\HQNH� GO LHC[G LWN GHYQG ]QLLZ]Q RLCH �ZHJ[Q CLDQ\N 
OQ[N


��
OQ[N
 PH\Q �O�HJQ

[DU [DN\ GS\L GCHD] RLD �C�C GOJ� LQO\H[LG L�WU ZOJO FFLYH �CN�EL PL[HCDH PL\HFJ [WTD 
U � CLEHTG [HCDD FHU

]�H\D D]N GI ZHOLJ [ZLUNH �GS\G \C[ PFHZ \LO\ GCLDG\ �[DU\ [QHUG [JCO\ GCHD] RLDH �FZ]\CF [QHUG GLOU

�[WTG LWFD DQ VF RLFLQ] 
OG � LHOG I�L[EG GI RLSUD ML[CG [DNH �H�IK[ D�J LHOG KD\

�
PL[HNLD PJOG L]\ RLC � RLKLJG RQ CD [QHU [QHC G]C PC �[JC [DF
PE COG �]H\ZGO \L
CLDGO RLC\ MHQTD H[QC L[G\ � 
G\FJ GJSQ
H PL[HND PJOG L]\ RLC �PL[HU\G RQ CD [QHU PC

[QCS\ LWO �PL[HU\G RQ RG PLKJG RQ RG �PJOG L]\ PFHZ \FJG RQ GJSQ PH\G\FJRNH]L\C[�
�\FJG RQ GJSQ PGO GQFZ L[G\ 
PL[HNLD
 PSLC RWHC OND RN PCH



]UF VTHL

FW

GQH@ PJOG L]\ PFHZ PL[HU\ ]JSQ DL[ZGO [\N\ [DHTH MN OU ZOHJ CDLZU LD[ RNC\ [QHO ZJHFH
R]S LD[ OLUO H[QC\CD L ZU L D [ HCO\ � >PLKJ ]HJSQO [QHON � 
]HJSQG ONO G\FJ CG]\


RHLU ML[YH �GI [DFD ]ZHOJQ HSLYQ��\�UUH �E�FT E�J [IULJC ]�H\ L�WU�

�C�PLKJG RQ CD [QHUG PC ODC �]L\C[G CLG PLKJD LN �GSLQD � 
]L\C[
 P\ PLLZO [\WC Q�Q\ ]HK\WD [QHO \L

�T�I[EG L\HFJD \L GI RLUNH �RLSU PH\D 
]L\C[
 RCN RLC

�DHSD[ 
LWD GI \H[LW CDHG RNH@ [QHUG [JCO PL[HU\ ]JSQ DL[ZGO [\N\ UQ\Q D�UD ROGO L�]N L�\[WO\ RLLYO \L

P�DQ[DH LQO\H[LD PLSLSU GQN [CD\ �CTZ D�J� LHOG KD\ ]�H\D 
UH �>
PLSH\C[G ]TSN
D CDHQ �C[ZLH N�H]O � OCHQ\

�HI GKL\ [HCO

�D�U��
]HJSQO RC]C CWLT
ROGO H\[F\ G\[FG FDOQ@ PL[HNLDO ]HJSQ RLD ZOJO CLG C[DTH
MY[CQ\L ]H[LWG JD\ FDOQ �PL[HNLDD LN � >
HFNH PL[GD\ PL[Q] KUQO � MY[C ON COH

ML[Y RLC �]HJSQ RN CO �CLDQ HSLC � GQHFNH GD[HJH EE LOHFLE RN OUH �X[CG OU JD\ ]SL]S PGD
GO GYHJQ VC ]HCD RG COGH �X[CO JD\ P\ RLCH LCFQ []HL GUH[E CG] CO GQYU ]OHTG\ COC

��\FZG ][GK�

�
CSLQC C]LLOUQ C]OLQ �PHOJD LCIJ RSJHL LD[ �[IUOC LD[ [QC
RSJHL LD[H [IUOC LD[D \L GID CYHLN

�HS P\H G ]H[HNDD �H[DJ�HD[�

D�D �EY ]HQDL 
U �HOCD CYHLNH ]HZWT KH\WOH ]HL\HZ [H]WO �PHOJD G[H] L[DF PLQNJO HOE]S\ ]HQHZQ GQND HSLYQH

�EOZ RLOHJ �DW RL[FGST �EQZ

�
GDHZS GSLC\D RCN GDHZSD RCN �CL\Z CO XLYUC XLYU
RSD[FQ � CLDQ\ DHZS HSLC\ XLYUDH
COC � G[H]�[DF PL[HNDD COH ]H[\UQD DLLJ COH PLCOND \FZQ HSLC POHUOH
 �C]L[HCFQ COH CHG


DHZSD�PL[GD\ PL[Q]D \LZO \L[H RSJHL 
[ ]ZHOJQ RLSUO CLEHTD RHLU ML[Y\ D]NH �UZ VOC �KS[] C�J C�D\[G ]�H\�

��RSD[FQ HC G[H]G RQ PL[HND ]\HFZ \FLZ PC


PSH\ONH PD]NN


PHOJD LCIJ RSJHL 
[ �[IUOC 
[ [QC "CQUK LCQ RSJHL 
[ COC�[LW\ GL]OLQO CY[]QO�

�L�\[� 
���C[Z [QC �CSLQC C]LLOUQ C]OLQ

COG �C[QEG ]L\HZ X[]O \LH H]HQN GNOGG PCH �]QCG POHUD [DN RSJHL 
[ COG �COWOH ���



[\ [QCS PCH "CZHF GKQO HL[DF X[]L [IUOC 
[\ GY[ GQOH �[]HL PLUFHL RHLOUG POHUD

IC GLGL COG X[]L C�[\ HO UYD GQ RN PC �C�[Q \ZLD RNO �XH[L]G HQYUD UFL CO RSJHL

UFL\ L[JC PLFJCO PLSDHQ PSLC HL[DF PC J�HL[O GLO ]WNLC GQH "H][H] COH C�[ ][H]

\L PC �H]C ZFYGH DKLG ][[HDQ H]KL\\ UFHLG OHFE PNJ ECFL PHON "H]HQN GNOGG\

"H]C ZFYG\ DKLG UFHL HQYU CHG\ GQ HO LF COG �HLOU RL\ZQH HL[DF PLSLDQ PSLC\ PLFJC

JG ][H] LN �GIQ JLNHGO GC[SHODHZ] CO �GKQOF GDL\LG LQNJO ][[HDQ GSLC FHU ON PN

�PGO H[[D]S CO FHUH HL[DF OU PL\ZQ GIG POHUD GDL\LG LQNJ\ RQI ONH �RHLOUG POHUD



GW VF t ]HJSQ

GW

G[TQS G[H]G\ RHLN ]CI ON PU �RN ZFYG ]QCD\ RHLN PGO [[HDL\ [JCO HODHZL\ W�UC

LQNJ\ FHU ON ODC �PD\LLO \L\ VC �[JC L[DF OU PL\ZQ GQG PC �[HFD\ PLSLDQG PLQNJO

X[]L\ [IUOC 
[ ]C RSJHL 
[ \ZLD RNOH �GOUQO PL[DFG HODHZL CO � DH\LG OU HFQU CO GKQ

CULYQ�CDDD GC[S RNH �GOUQO MN [JC HODHZL\ LFN �[LW\ GKQOF GDL\LG LQNJO HL[DF

��KS����U\HGL 
[H [IULOC 
[D

]JL]WD VNL]H �PLFLTJ [WTD GQ RLLUO M[HYGQ GLG �PLFJC PLQL GQHYU ]HQQH]\GD LFQUD

���O�IH �R][HYN \QQ O�SG PL[DFG ON H[QCS GQ\H F�N[ 
LT RQFIS [WTG

�G\UQO PLD[ PLFHQO GIQ HSO CYL �[DFG PYUQ GC[HSG ]HQQH]\GG FDOQ GSGH

� PFCG O\ HL]HEGSGOH HL\UQO �H][H]O PLQLNTQ PSLC [HFD\ PLSLDQG PLQNJG\ FHU ON

���GQG PLKUQ\ VC �PLSLDQG PLQNJG CZHFH ���H]C ZFYG\ VC �RHLOUG POHUD PE ODHZ] CO

�[Z\G \[H\ CHG PLDH[QG ]UFO ]CYO RHY[G LN �PLDH[QG ]UFO COH ]CYO ML[Y P]UFOH

�HLOU ]HDLLJ]GG OHFE GQN RN PCH �CHG C[HS COG �PFCO R]LS\ GUFG PYHU � ]LS\

HL\UQ H][H] [[DO �H]LLJ PLLJD CHG FHU ON HL\UQ [[DO HLOU OKHQG DHLJG OFHE � ]L\LO\


H]EGSGH��LZ D�J �HLI I�\[EO [THQH GQNJ [WT MH]Q�

GW VF

�
C[HZH CLDQ GD[HJD\H EED\ �CLS]F �CLG LCS]
PL[DHTH G\ZQG ]JSGQ PL[IHJ\ [QHO ML[Y G]U
PLZQUD\ ]H[LWH PL[GD\ PL[Q]\ �P�DQ[G ZTW RNH �PL[GD\ PL[Q] OU PLWLFU GD[HJH EE LOHFLE\

FDULFD VC PL[HNLDO PL\FZ]Q PSLC ��E�D�CLDQ � GD[HJDH EED OFEG ]CI ]QHUOH �RSJHL LD[NP\�

��RCN FHF FL �]HNL[CD \�U �P�DQ[G LON LC\HS L�WU �HEL\G F�DC[GH �K

D]N \�C[GH�IL�C GO[U C�HIJ �ET Z�T FY[ F�HLO H[HCDD C�[EG N�NH �F�D HL]HDH\]D�C[QEG ]L\HZ [ZLU\
EE ODC �PLZQUD\ ]H[LWH PL[GD\ PL[Q]O PLQHFG �GSLWTH XLYUQ COC G]LG CO RSJHL LD[ OU

�C[HZ HSLCH CLDQ ][JC GUFOH C[HZH CLDQ ]JC GUFOH �[]HL PLWLFU PGL]H[LW GD[HJH
PSLF COC �DHZS HSLC\ XLYUO PLQHF PSLC �EEG OU PLUHKSG GSLE HC P[N\ HS]LEHTQ JLNHGO D]NH@

�>PL[HNLDD ROONDH X[CD ]HLHO]G ]HHYQ OND PLDLLJH P[NH GF\ [C\N
H[QC PLSH\C[D L[G\ � PL[GD\ PL[Q]Q PLWLFU �GFHDU GSLC\ GD[HJ RNH ]LD EE\ �P\ C�HIJD [LUG RN �[QHO ML[YH

�J�HL[O \FLZ CO PLSH[JCG HOCD HOLCH �MN OU ZOHJ HSLYQ COH C[HZ HSLCH CLDQ C]LL[DD

RLSUO PGLSLD ZHOLJ \L \LZO \L[O FDOQ �C[QED [CHDQN �PL[GD\ PL[Q]Q PLWLFU PSLC � GSLWTH XLYU LOHFLE POHCH

�GOLJ]NO CLDQ HSLC � PL[GD\ PL[Q] HOLCH �GOLJ]NO CLDQ GSLWTH XLYUD\ � GOLJ]NO GCDG

�
���"GSH\ LS]Z C]LL[D �GSH\ LS]Z CO RL]LS]Q MLQUKOH �GSH\H \[HJ ]GLQ LS]Z
PSQC �[QHON
CO LCFH MC � \H[JO PE ML[Y CQ\ �
GU[HI GLS\ GS\DH
 G[QC\ GS\QG \H[WD ZW]TGO PHZQ \L
PLLQUW \H[JO ML[Y GLG HOLC ODC �GO ]LHOSG G\L[JG PE 
GUL[I
 OOND [\WC\ �]JC G\L[JQ []HL
ZOHJ RFLF CS]\ UQ\Q \[W CO\ MNQH �]CI \[WO ML[Y 
LS]QF CS] GLG LCFH �C]LL[DD LS]ZFN

HS]LLUD KH\WO MO RLC DH\H �C]LL[DG OU��\FZG ][GK L�WU�
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HW

�D�U�� \DL ODC JO COC HS\ CO �OCHQ\ [QC �JDIQ LDEO OHTW � ]UOH] HD CYQS\ XU ON

�
[\NH H[[HE�]UOH] O\ OOJG [NLS CGL CO\ HQHZQ ]C [[HE �
H[[HE
 \H[LW

HD RLC [[ES\N G]U VHT ON VHT �GI CHG PUK GQ RLLUO \LH �\DLG HQN [[ES JOG RLC\ L�\[ \[WH
RLC DH\ �>\DLN [[ES GLG CO ICH@ PLJO PFHUD [DN HQEWS\ RHLN [\WCH "\DL LO GQ JO LO GQ �PHQ

�PLOHTW � [JC [DFO PGD H\Q]\S\ �PLS\L PLYU\ HQNH@ GSZ] PGODN OLUO�>
UOH]QG PHZQG [H[EO GDH[Q J[HK ML[Y\ GI\ �OHTW � \DL]S HOLWC �JO HFHUD ULO]G\ XU GI LWOH

POHUO OTWSH �GN[UQO HFHDN RLCH OIOFIQ ���\�U �GN�DQ \LC RHIJ L�WU�

PLQUKH PLSLSU

\QO C[QQH CSJHL GLO L[QC
C]QO �L\SLC L[QC �HGO [QC �PLL[WUO TLSNQ G]C RD] �G

� 
OHZ\ CZ[L � CZ[L

PFCO O\Q �PL[YQD GC[G\ HQN ]HQHZQ [C\D PL]WHQH ]H]HC G�DZG GC[G CO �\H[LW

DHKG Z[LG ][ZL ]C HSLDL CO �P\ CYQSD HSLC Z[LG\ PHZQO HNLOHQ PC �FCQ DHK Z[L HO \L\

GI\ HSLDL P\ �HD PLSLDQ PL\SCH Z[L HD LHYQ\ PHZQO HNLOHL PC MC �CHG KH\W Z[L LN H[DTLH

� �PGO\ KH\W Z[LN HSLC

� G\Q G\U\ PL]WHQG ON LN HC[ �PLW\NQ HLG\ PL[YQ LQHK[J MN�CLG PLZOC UDYCPSLCH
G\Q O\ \JSG LN HSLDG PHZQ ONQ � GQHFNH \JS GKQQ H\U PG PE\ L�WUC\ �PGO\ PLWH\LNN

PGO\N HSLC��]HJSQ T�\G LKHZO �JHOL\G LQ�

�DT PLJDI ]UF VTHLD CDHQD 
U � PLW\N OUD LSJHL � CSJHL OU FHU

[HDF ]UD RNH ���
 �LNSCGI [HDFH �R]E\G K[W LWN ]H[HFG OND\ \WS ONOH PFC ONO [LCG �

PLCYHL\ [HFH [HF ONDH �LSLT [G FQUQD POHN HLG\ ]H[HFG OND\ ]H\WS OND PLLZ DYLS

G[H] L[DFO P]LLSW ]OJ]G ]UD PDDO D[ZD OUHWD CYHL GI [HDF PE �GIG POHUD VHED OUHWO

�H\WS \[H\O MLL\G L�\GF [HC EL\Q ]HOF]\G COD 
LNSC
F GI [HC PGO [LCQ �]HOF]\GH

�HSEL\] M]HOF]\GDH RNHQ G]C �GI [HC ]E\GO [[HUQ L�\G HOLCN

PUK GIHPL[YQ X[CQ ML]CYHG [\CFJC ONO G]LG RN PE PL[YQ ]CLYL\ �FLJL RH\OD RN PE

G\UQ [HWLTH �G[ZQ HSLC OC[\L ]HLHOEF � ���PLG OU GJW\ G]C[ PUKN �][JC GE\G K[WD

FHDUL\ CHG PGD GQHC FHDUL\F HSLLGH �G[H] L[DF FHQLO CHG N�U ODC M�S]D D]NS GLG CO

O�I H[QC\ HQN �PLW\ND � PL[YQ JNH �HI GQHCD [DHEG JN H]HC��GW ]HJSQ�TLSNQ G]C RD]

�PLL[WUOGOUQ O\ CLOQW JN RL\LJNQ\ � 
PLW\N
 \H[LWH���IT RL[FGST�]HOF]\G HSLLG

ODC �ELGSQG L�\G RLC\H L�\G RHY[ FES H]HOF]\GD OHUWOMLGO�CCHGH �MELGSQ �\H[LW

�FDO OON M[F COH \WSH \WS ONO ]HK[WD ELGSQG HFDO CHGF L�\G [LCG\ PL[YQ ]CLYL

H[QC\ HQNH�P\�F GI C[ZQFHFDOQ FHU RLC]E\G LWNH �PLW\NG ]OHUWO []HTH MHWLG CHG

�PLG OU P]LLC[ ]E\G G]LG MNH �PL[YQQ H]CLYL ]EL[FQ CHG MN �H\[H\ LWN GI FJC ON

[QCS\ HQN PL[YQ ]CLYL [QE GLG ICFFHU P]C[O HWT] CO PHLG PL[YQ ]C P]LC[ [\C LN
POHU FU]HNLL\ PGO GLG RLLFU Z[ �G\UQ [HWLTH G[ZQ HSLC GLC[GH �PHC[ RLLFU CHGG PHLF

G�DZG PJLKDGF VHT PL ]UL[Z UE[ FU �PLF GLC[ EL\GO L[QEO HNNFIS CO RLLFU\ �P]HC[O



GW VF t ]HJSQ
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[HG[G HO CHDL CO �OC[\LF C\LFZ CUIEH C\[\Q CHG\ LQ ONF GJKDG HI � 
HEH 
HWLTH] CO


CHG\ RLQCQ DZUL U[IQ\ LQ ONF �
DZUL LGO�C 
HEH GC[L CO
 [QHO H�J HDOD OON HI GD\JQH

HGIH �]LOONG GSHQC CHGH �]HK[WD JLE\QH RLDQH GCH[HWT] CON�JC HC[ ICH �PLD[ RH\O �

F G[H] R]QD K[WD FJC ONF GE\G N�JC JQYS GIQH �PLD K[WD FJC ONML]CYHG [\C�
HEH


O�SN �K[WD LNSC EL\] RN M\WS K[WD ]E\G\ GCYHGG LWN��HK GOLO LTLT[ MH]Q�

�EN XH[J ]HD\JQ 
U �PL[YQD\ VH\LNG JN OU FHU

�DT PLJDI ]UF VTHLD CDHQD 
U � PLW\N OUD LSJHL � CSJHL OUH


RGD GLHYQ GQNJ � ]LI RQ\D RLOLE[\ MH]Q
�

D�DD O�I H[QC\ HQN �GQNJO IQH[\ � RQ\D TSG GLG\ �GNHSJD RL[HZ HOC ]HL\[W MNOH ���


� �]HJSQDH

]QHUO GI �GW�OUD\ G[H] FES CLG\ ]LSHL ]QNJ LFL OU RHL LSD HSLLG 
PLSQ\G ON HCQK
 LN

LQNJ \C[ � ZLFYG RHUQ\ LQLD GLG PGLQNJ \C[ HKTL[CF �[JC PHZQD HSD]N\ HQN �GI

]HJSQD C]LCFN �[LIJ HOUG ]LSHL ]QNJ L�UH@ �GS\QG��FT�O�I[ H\[F\ HQN �PHFC CHG[�ZLH�

�ELLZHTW OU�[LIJ GSQT[NL �[LIJG ]CHO�IC\ HQNH�D [�NLC�[QCS\ �PHFCD GQNJ \L

O�I HOL\QG RHL ]HNOQH �HOU GI LFL OUH �
PHFCQ PLQNJ L]FDCGH
�P\ [�ZLH�
]HDC REQ
DH �[QSD

O�IC\ HQN ODD CHG L[C �\H[LW �[DG [LIJH L[CQ [IQQ [QSG\ �
[QSN IU
 GS\Q OU X�D\]O

��P\�LODD FHQO] FHTL CHG ODDH�C�ZQD \�QN�\FHZG RH\OO PL[HJC � ODD RH\O PHE[]G HQN

P[HDJH �LQH[ ]O\QQ ]J] OC[\L X[CD H[DHJ ]HLS\QGH �D]ND\ G[H]O GW�OUD\ G[H] RN

�>O�QNCH �GW�OUD\ G[H] CHG

COC PLSH]J] PLQO PLSHLOU PLQ RLD RLC LN �C]HSQLGQ LJ[HCO RLDL[Z RHSLCF [GHID C]LC RNH

Z[ �U[ GIH DHK GIH �PSGLEH RFU RE RLD ZLTWQ G[U\G KHJN ZF O]HN Z[\ [�TDH �CQLS COQN

ON PG � PLSQ\G ON HCQKH �>UFHSN �PLSH[JC ]H[HFD PE@ PGL[JC GD[G HUK RHLQFG LFL OU

PLSGNG LFL OU TS G\USH �]HLSHYLJ ]HQNJD HD[U]SH HUDKS �OC[\L LQNJ O\ ]H]LQC ]HQNJG

�
MLKW\Q H[HL ���PLSGNG OC ]CDH
 [QCS\ HQN OC[\LD G[H]G LFQOQ PG\

LCNI RD RSJHL RD[ L�U RD[HJG [JC RNH �RGN GLG\ C[IU LFL OU GW�OUD\ G[H]G ]OJ]GH

RGNG�RLTJHLDH GS\QG \H[LW ]QFZGD 
U �PH]J RQ\ MW CYQS PGQ GQNJD OHFEG OHFE RGNH

UHFL\ �DZULF 
PLSKZ PLNW
 RLSUN �RKZ T[J LON CHGH MW PH]J HD\ GQNJ DH[D\ �HQ]HJD

PNJ]GO ON\ PGO RLC\ X[CG LQUD ]CYQSG GQNJGH ���PLUH[E []HLG OC[\L ]H\WS PG\


���OHFE RGN O\ HQ]HJD GHSQKH G[HGK ][C\S\ CLG �[NS LSD ]HQNJD
PL[QCQ LKHZLO
 MH]Q�

��GNHSJ ZLFY L[W [WTD U�UH ���� 
QU �RGNG Y�[O

OU FHUGQNJH RQ\PLZLFY L]W\ �U�UH �]LI RQ\D OLE[G ���FHQLOG ]C RLDL\Q PL[DF G\QJ �EL ]HL[HG 
U �

]LDH RL\LFZ RL[LU ��EL� ONHCG ]U ����� 
QU� HS GOLO LTLT[ ���FQZ 
QU OC[\L DGHC KHZOLD CDHQ� XZQ �

�HGO CGH RO CG G�FD �KN RL\HFZ ]UF VTHLD CDHQD U�UH �GNHSJ �RL
IH[� DZULO ]QC � OC[\L

HW VF

�CLS]F
]LI RQ\�
���]LIG \C[D HOEOEQ RH\C[ ]LI H[QC RCNQ �H]LIQ �\[WO GC[SH �L�\[W 
U
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JW

H[QC\ � 
H]LEQ RLL
 M[F OU 
H]LIQ RQ\
�IY D�DD�CHG\N JDH\Q HSLC RLLG LN �PLNTSO HCLDGO RLC\
H[QC\ RLUNH@ RQ\D ]LIG PUK [NLS\ � 
H]LIQ
 HGIH �VLFU []HL \FJ CHG\ ON �MWGO RQ\D � \FJ

HT I�UD�>PLDSUOH HO \L FJC PUK \FJ RLL\ �
DH]NG RH\O ZLHFQ GIDH�K PLKWH\D�
���PL\SCH 
C HFDNL LD [\C LS\F ]C L]OFJG ]LIG PGO [QCLH

HFDNL
 �
 L DHFDNL
 COH
 H DHN[F RLC ]LI RQ\\ PH\Q CQ\H@ HD ]LIG PUK [NLS RQ\G\ PH\Q �
>
LD
 DH]N MNO �H]H]\O��N�IN GHY] GQNJ M\Q�

�
���MI ]LI RQ\ HSUKL\ RLF HSLC GOLNCO RG\ ]HJSQ���
GSHHNG\ >L�]N L�\[WN COF@ PL\[WQ \L
RQ\G ]HNLC OU FLWZGO \L\ CLG C[DTH �PLSGNO PLONCSG ]HJSQ L[LL\O [QHON PFC ]OLNCO

[HCQO RQ\Q []HL PFCO PL\FZ ]OLNCD��DY�IN GHY] GQO\ G[H] 
U�

�D�U�
]HJSQO RLH\ RLH\ LCQ
CHG\ RH\C[G COC [\N RLC G[HSQO ODC �]L]NRHJK COH�L�\[WN��
PH\Q COC 
]L]N
 PH\Q HSLC ZHOLJG PUK HSJ[N OU �RHJK RH\C[G VC\ C]LL[DF CS]OHMI�

LZS POHUO RH\C[G\��G[HC R[Z L�WU �
TH]GWN�

�PUKGH ]HNLCG PH\Q HL[JC E[HFQ CHG ]CI OND MC �RH\C[D\ LS\ OU VLFU L\LO\D\ RH\C[G ](0*G RLSUO\ I�LWO GC[Sw

�LS\D\ RH\C[N OHZ\ RH\C[D\ LS\ RNOH �PLSLLWCQG OHONQD PLD\J]Q ]HJSQ RLSUO ODC �
MI
 COC [\N RLC G[HSQ RLSUOH

�HSHLZSD GIH 
FNH ]HL[KD DHK GI\

����M[UL ]HFUG ]N[WO XHJQ
COC ���GS\ PLUD[C ON COGH ML[Y LSC G[HCO [QC] PCH]HFU
�
���POHU LCD ONO CHGG[HSQG ]DYG PYU OU COC �CZHF GI ZHTW OU ]DTHQ GSLC HI GOC\ G[HCNO

�
���CLG ]HFU
 XH[L]G PH\Q GI ZHTW OU [QCQG HDTG\ ]HK\WD \[WO \LH �\FZQD
\LEFG MNO\ �PLSGNO [LCGO GFUHS G[HSQG\ G[HCNO UHQ\O R]LS GLG GIG DH]NG\Q PL\[WQ \LH
GCD MN OUH �[LCGO ML[Y RLCH TSNS PFC RLC ][HWNG RQ PLSWO LN �]NH[WO XHJQ GJLSGO DH]NG

RGNG �ML[Y CHG G[HCO LNH GOC\G���DN ]D\D 
DLDCG \FJ
 [WTD U�UH �
TH]U�

�
���GL]H[DJ FESN RQ\ GD RLS]HS\ LD[UQ [S GI
RNH@ PH[FO RHWY RLD ]JSHQ G[HSQ PL[QHCG ]UFO
D[UQ LWON MH\Q GIG [SG O\ GOL]WG LW\ LSWQ �
LD[UQ [S
 CHG LUYQCG [SG �>P�DQ[G ZTW
U�

��RCN L�]N L�\[H �P\ L�\[H �JY ROGO

�J[IQQ LS\G [SG CHG 
LD[UQ [S
\ PL[DHT \L �D[UQO J[IQ RLD ]JSHQ G[HSQ PL[QHCG ]UFOH
[QCS HLOUH 
LD[UQ
 C[ZLGO OHNL\ RH\C[G[ZD FU D[UQ R[GC H]C M[UL
 G L S W OFLQ]LSWQH �

H]HC ZLOFGO GHYQ MNO ]HHYQG OU PL[LDUQ RLC\PLSH\C[ FHUH R�DQ[H L�\[H RCN L�\[H PH\[E HSD[ L�WU�

C[HZ LSC RLC N�OC\ �ZHOF CGL LJ[IQG [SG PE\ ML[Y\ PL[DHT \L HI GUF LWOH �FHUH K\ C�J C�D\[G ]�H\ �DN ]D\D

��P\ ]D\D PLSH\C[D 
U �
LD[UQ
 HL[JCO\ GID[]HLD LD[UQG [SO GSHHNG\ PL[DHT \LHG�F �JY ROGO L�\[U�

��C�H K�E FLQ] P�DQ[O GS\QG \H[LW �DL]NFQ


RGLSLD U[IS\ GQQ COH
FDOQ PL[JC PLU[I U[I\ RHEN �PLCON PH\Q [TCS CO RLLG\ RWHCD PE �
H[TCS CO U[I PC � PLU[I [C\ UH[IO GOLJ]NO [HTC LN VC\ �G[HU\H GKJ\�UU �
C�D\[G L\HFJ
�

��G[HGK GJSQDH �]HLS\QG OU\ FHFO PLS\H\ [WTDH
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KW


PSH\ONH PD]NN


� 
���]HJSQO [C\GH G[HSQO RH\C[G


�]HJWGH �GH\GH �HSQQ GOUQO RLC\ GWL UFLO LFN � "HSQS GQO �]HJSQO RL[\N ROHN\ [JCQH


H]HCD\ []HLD JDH\QG GWLG RQ HSD[Z CLDLH HFL DLJ[LH U[G H[YL VHNL �HQYU ]HNIO GYH[G\

G[H]D [QCS L[G �HSQQ CLDL\ RLQGODG OC 
G U\LH �RGDOJQH HSCY ]H[NDQ CHG PE CLDG ODGH
�H]JSQ OCH

� GOW] ]LD GSD PC �DHKGH GCSG RQ GLGL\ � DHKG O�CG P\O CHG\ [DF OND RLFG CHGH

GTNL � PH[U GTN �HSJOH\D\ ZH]QGH DHKG RQ OLNCL � DU[ OLNCG �H]DL\L ]LDQ GCS GLGL

[QHC CHG RNH �HLTNSD\ GWLG RQ \LFZL � [DF \LFZG �H]HTND\ GWLG RQ
GO DOJ ON
HEH

��JDIQ L[HTLC ]HNOG VHT P�DQ[�

�
DZUL ]UOH]
 [WTD DH]N GIG RLSUNH

�
GO PLQO\ JDI RD[Z HLOU DL[ZQ\ JDIQN HSJO\ GSG �HSJO\ OU PLLSUG OLNCQ PFC\N


DL]NH �GHDEO D[Z PFH DOJ RN\ �RJO\G O\ JDH\QG POLNCGO ML[Y MNLWOHDOJ ]C PNQL[GD
HSQQ�
RJO\G OU PLJ[HCH PLLSU HLGL\ � PFC O\ HSJO\D OHFE [ZLU GI LN �
HEH

� 
]HJSQO ]L]N MI RLCH � [HCQO ]L]N MI


HSLC RLLFU J[NGD G[WNO M[YSG LN �]OHTW KUQ RGD ZLIQ RLC G[WNO ]HCD RG [\CD �]HJSQG

� G[H]G ]QNJO ]IQ[QH 
[HCQ
O GCD\ G[HSQG ODC �HSD[Z RN HGHQNH �]OHTWQ GZHSQ

MI ]LI RQ\ � PL]UD\ ]ZZHIQ ]HLGO GNL[Y��D�U[] �GHY] OCHQ\Q P\ L�WU�

IW VF

DL]NF �LD[F CQUK HSLLG �CD[ [QC COC
PFC]L LN RLL C[] OCFDULFD LD[ OTW COH �RNH�

��
C]WTH]DH C]LL[DD PL[ZJQ
 [WTD 
UH �K�K � HSLSWO\ C]WTH]D \[HWQ�GOLJ]NO PL[L\NQ PLQNJ\ UQ\QH
�CLDL CO � ]HD[ PLS\ R\HLQ GLG PC\ P�DQ[D UQ\Q POHCH �GNOG RNH

HCO PC [\N PC PLSH\C[G ]ZHOJQ � CLDG PCH �CLDL CO � RDO RLLRLL ]HFHC U�UH �]HNOG LKHZO L�WU�

��IY D�D ]UF VTHLD CDHQDH �RCN G[HC R[Z �GW �IS C�J X�D\]D �\HFLZOH PLNTSO RLL[HHJ

FN ]HLDJ CS] �
HN PLOHFE RLDYJD R]HC RLTSHN HLG CO
�
]HLSHSLDH ]HLFHO ]HLCOH
 HSLS\ HS]S\QD
PLOHFE RLDYJD H]HC RLTSHNC O CCT[EG C]WTH]D POHCH �
]HSKZ ]HLDJDC O H 
�
]HSKZ ]HLDJD

]HLSHSLDD PLTSHN\ C]LL[DG L[DF PLSDHQ GI LWOH��G[HC R[Z�

�
\FZQD HLG \DL O\ ]HFQ L]\
GQN HLG EHT ONQ ODC �GFLQ LON O\ PLSH\ PLOFE LS\ �\H[LW
GQNH��\�U �\FZG ][GK L�WU�
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Y

�
ZHJQ FJCH \HFE FJC
H]FLQ CLG MN\ RHLN LONG PU \FZ]Q CHG �LONG MH]D HSLC \FHEG\ L�WUCH
HQNH@ H\FZQ LONG RLC GFLQG ]QO\GO ML[Y HSLC\ \FHE RNC �\FHEG PU RH[\U ZLIJGO �GI LON O\
OU \HFEG ]C PL\FZQ PSLC PLON [C\ CG UQ\Q � PLYQZ \FZL\ HGQ RJOH\ �MHQTD HZW]TS\

>RGLDE��J�[OH G�F J OLUO 
TH] L�WU�

�D�U�
RLGD HLG ]H]S\
RH\OQ �� L H S L \�GSJDGH GF[WG��X�DUL[ L�WU�

RH\OQ CHG\ [QHO DH[ZH
 R \ 
�]HKLOD PLLH\U HLG PLSQLT P]HC\ PH\ OU �

C]LI J\QH
 �
RLG ]LI RQ\H
 DH]NG PE[] THOZSHC@C S L G C OQOOG
 �E�C� ]HLFU ]NTQD RH\OG RNH �
COQ
 ]DL] VLTHG �


[QHCC OQPO\ RLG PL[LNIQ HLG\N MNLWO �RLGD HLG ]H]S\ Y�[D [IUOC LD[O LN �PUKG GC[S � 
���PLDHC\ PLQ RLG

�H]HQO\D RLGG FFQS IC\ �
RLGG COQ
 PL\LEFQ

RO CQLLZF RFLFO\ � 
HD[ RH\OD [QHO DLLJ PFC\ COC
 ]HLFUD GS\QG M\QG \[WQ\ C�[EG L[DF \H[LW GI\ GC[SH

]HS\O RLC MNOG HD[ RH\OD [QHO PFC DLLJ\ COC 
PLOTHW PLDHC\ PLQ RLG
 [QHO LF GLGH ][]HLQ 
COQ
 ]DL] L[G �PLQNJN

�>�\�UU FN�O C\] DZULO ]QC L�WU�

�
PLD[UG RLD GYJQH EHO [ZHDD GYJQH EHO �OHFE RGN ]JSQO FFHQ GLG GD\ P\ G]LG GYJQH EHO

LYJD ]OHTG ]C ZOJO MLL\ RLC RN PC\ �GTLDD RNO PFHZQ PLD[HUQ HLG CO ]OHTGH RQ\G\ UQ\Q
]C \FZO@ GTLDD F[WSD GOLJ]NOQ PLSH]S HLG RQ\GH ]OHTG COC �LYJH EHOD RQ\G ]CH �RH[\U

HQYUO FJC ON PZOJQ GLG MN [JCH �>][\ LON MH]D CLG\N GOHN GJSQG��J�[OH G�F J OLUO 
TH] L�WU�

]KL\DH �]OHT CLG\N RZOLJ\ PL[DHTH PLZOHJ 
TH]GH �GTLU CLG\N ]L\US G]LG\ UQ\Q L�\[Q � ]HOJ D�LO GZHOJG

�H�HN C�HIJ �G[HC R[Z �EL Z�GUQ MOQO GS\Q 
U � P�DQ[G

GQNJO ]HC[W[W

� 
RLLO U[ [HDLF MN PLQ\DO GWL [HDLFG\ P\N


P]HQT[W]GH P]HDJ[]GD\ PLOCLFLCH ]HWLC\ ]HD\JQ PS\LH �PLL\UQ PLOUWQ PS\L LN ���


PLI[NS PLOCLFLCG �]HNLCDH ]HQND P]DHKD ]HD[GOH PLOUWQG ]C ZIJO PLQ[HEG PG PG

]DHKO PLOLDHQG RLD �PQYUO PG\N PL\UQGH �]HLDQHWGH OHZG ]Q[G �PHT[WG L�U POHUD

RQ GWL MO RLCH �PLWL []HL PG PLUSYHQ []HL PG\ GQN �K[WG ]DHKO PLCLDQ PG\ RLD OONG

�MLZOC PU ]NO USYGH ]HULSYG

GWLC\G ]C RQTQ JL[G �G\UQGH OCLFLCG ]QHUO PLOLDZQ LSJH[G PSDHQD PUKGH JL[G

PL[L\G [L\ \[FQDH �G\UQD G]HQ\E]G LSWO GN[U LWO ]LOCLFLCG�N�C�PLDHK MLSQ\ JL[O
HSC ODC �HLG ]HJL[ ]HDCG MLSWO H\U\ ]HHYQG ON ��MQ\ Z[H] RQ\G\U ]HHYQ J�Q[

�OUHWD\ ]L\UQG ]HQ\E]GG L[JC � PUKGH �G\U] CO ]HHYQ G�T\H

� JL[G �PUKGH JL[G ]QHUO PLOLDZQ RLLGH RQ\GPLDHK MLSQ\ JL[O[HQCN PUKGH �RLLN MNJH
�DHKGGLQHWD GLQUK GLO L]\ CHGF E�UC ZL]U [QJ L]\F RLFGN��C�D ]HN[D LQO\H[L�

�DHKG L\QQG PUKG OUD RLLGH �]HWLC\GH PLOCLFLCG O\ P]SQTG PG\ JL[G LS]HS PLQ\DG
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CY

ZFG [QHC ZJH\ CHG\N �HSLS\ PLQ\DD �]HLC\JGH PHT[WG ]OC\ ]QHUO GIQ GI PLZOHJQ

GOC\G OUH �GSZD \LZG [DIE HSLS\ RLLG OYCH �PLQ\DO GWL OHZG\ LSWQ �ZFG DKLG �DKLG

LFG\ P\N J�HL[ [QCF RSJHL LD[O GLO ULLTQ �H[QC 
[QLQ GLO CQLOH
MN PLQ\DO GWL [HD

FYQ ODC �FCQ PLWL PG PLOCLFLCG O\ P]I[NG M[HYO PHT[WGH OHZG � �RLLO U[ [HDLF

�
]HULSYG CLG GWL []HL PL\UQG

�G ]H]L[N [SO MH[UDH RCN PL\FZ RCY [WTD U�U ���� 
QU �G�LC[G L[QCQ MH]Q�

�D�U�� 
���H�LH FHZS GQO �LTHL 
[ [QC

�]HL]HCG LDE OU\ FHZLSG O\ HI G\[F �LQO\H[LH LODD� T�\D ]CDHQ PL[HWT ]HQHZQD

P\D PLCDHQ PGQ GUD[CL T H L L D [�IW Q�DDH �EY PLJTWD �F ]HN[DD �RCN �

GFHGL LD[ RN \[F FJC PHZQD���EQ RL[FGST�LSHJ D[ [D LTHL LD[ � FJC PHZQD��GOLDZQDH �EN [LIS�

CQ]TD HI G\[F ]CDHQ FJC PHZQDH�F ]H[HND �

>]HL]HCG E�U\ FHZLSG ]H\[F ]QL\[ � FO R]S LD[F ]HDCDH H PL[WHT ]NTQD 
UH �[LDNQO HOC ]H\[F PLCDHQ PL\[FQD@

��D\JQ ]ZLFD L�WU�

JW VF

D CNGH
PLCOQ[DT CZ GKQO GOUQOQ [QCF RCQ �LEOWLQ CZPLCOQ�[L]HL CO\H [TJL CO\ �
�GOUQO GKQQ [QCF RCQHPLCOQ[L]HL ODC �[TJL CO\ �PLCOQ�
GLD CSL[ZGQO �[QC] PCH

CO\H [TJL CO\ � 
PLCOQ
 ONG ]UFO\ [QCS �
PLCOQ
 \H[LWD HZOJS\ [QHOH ]ZHOJQD ]HD[GO HSO
�GSKZG GFQG LWO FHFQO �LSLTQ G\QO [TQS MN\ [DHT GOUQO GKQOQ [QHCG\ COC �UQ\Q [L]HL
GHKYS\ GFQG CLG MN LN �OON ]WTH]H RH[]L RCN RLC ODC �[]HL KUQ ]HOHFE RG ]HFQG ON COLQQH

"GD
FFHQG M[FH PYQYO [\WC LC\ LWO HSLLG PO\ FJC LONQ []HL KUQ PLCYJ LS\D \L\ GQ �[QHO \LH
LC\[ RLC PC ODC �VLTHGO ]H\[G GS]LS PC Z[ GI ON ODC �PLW[KYQ PLWFHUG L[GH �KUQ VLFUGO

[]L CHG\ [QHO \L\ HQN [TJ CHG\ [QHO \L MN COG �VLTHGO��\FZG ][GK�

ON PLW[KYQ L[GH �GSKZG GFQG LWO PL[U\Q PCG CLG P]ZHOJQH �[]LLO LC\[ U�HNO\ [QCS �MWGO ]H\ZGO \L I�LWO

�PLWFHUG ]WTH] RCN RLCH GOHFEG LWO PL[U\Q HC �[]LL\ PLWFHUG

LC\ PH\Q COH �OHFEO RKZ LONQ G[LGQG GNLW\GQ [YHS\ �
CLWHC
� VYZG LFL OU G\US [H]LLG\ \[WQ �L�]N� L�\[ RNC

LC\[\ GIQ UHQ\O \L COLQQ �RKZG LONG LFL OU FHFQO G\QO [QCS\ ]HLG �CLO] CGD CGF GI LWO RDHQH �PYQYO [\WC

�[]LLO LC\[\ [QHO L]L] LGQ �OHFEG LWO FHFQO GHKYS PC ODC �JWSG VTH]Q PLSKZ PLONQ PLFFHQ\N M[FG RN LN �[]LLO

\LC�RHIJG JL[NG RNH �RLYH[LD [HUL\N COC GFQG OU VLTHGO [\WC LC ONG L[DFO\ 
TH]D UQ\Q
�F�IN�]HQHZQ GQNQ��G[HC R[ZDH \�U�

�
\DNO G\O\H OLCO GUD[CH [WO G\\
HLG\ �EHOG ]FLQ O\ PL\HQL\G KH[LWO M\QG GI RLC
]HFLQD PLFFHQ HLG RQ\G RG RLLG RG LN � \DNO \O\H OLCO UD[CH [WO PLQUW \\ GD PLFFHQ

\DNOH OLCO [WO �FJC ONO ]HFJHLQONO FFHQ GLG HD\
 CS]G [QC\ GQH �GS\QG \H[LWD P�DQ[G D]N\ HQN�
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DY

G[H] G[QC\ PLNTS ]JSQ GI OOND RLC ODC �]HSH[\U GQN CLDGO DFS\ HC �RH[\UD RSLF\ ]HJSQG ONO GSHHNG 
]HJSQG

��
G[HGK GJSQ
 �OLCOH [WO G]FLQRLGG UD[H RLGG ]L\LO\ RLGG LYJ ]HFQ RG GQN \[WO CS]G CD COC
�\DNOH OLCO �[WO � ]HFLQ R]HC ]H\Q\Q HLG GQOH �G[H] G[QC\

\DNH OLCH [W GSHQ G]UH �OHFEG OC RKZG RQ MOHGH GSHQ CHG G]U FU\ �HSH\OD CS]G GSL\ MNOH
[CDO \FJ RLSUN GI L[G COC �]H\Q\Q ]HFLQG HLG GQ [QHO C\L[O M\QG GI ON\ DH\JS CO\ �
HFFQ GIQH G\QO [TQS RLG [DHT RFLF CS] L[G\@ GKQO GOUQOQ ]HSQO OLJ]Q GI RLSUDH �RL[HUL\G

>]HFQG [C\ ]C��\FZG ][GK L�WU�

PLNTSD ODC �]OHTD CLG DH]NG ][IEH �RH[\U RH[\UD COC [WO G\O\ O\D FHFQL CO\ ��IW� OLUO H\[F ]OHT RLSUOH

�]OHTN �EHOD FFQLGO PSLF [IJ �]H[JC ]HFLQ RGO HUDZS CO\ RHLN ]HJSQ [C\ RLSUOH �JO LON UD\ O\ GNOG G[QCS

�D�U��
OHFE RGN L]LDJO FFHQ GLG GD\ ���CHG XHJ � U[HYQ LC
[JCQ �[QC] PCH]C HJ\Q\
PLONG RLC\ [QHO \L "CYHLD HOTWLL COGH �U[HYQ O\ PLQO HD H\Q]\S FYLN �\FZ]SH LONG
COC \HFLZ P\O LOND P]SL]S RLC �XHJO PLFUHLQ PLQG\ RCN ODC �PGO LHC[G ]C COC PL\FZQ

GI RWHCD \FZQ LONG RLCH �CQOUD GFLFQ P\O��
C�D\[G L\HFJ
�

RNH �\FHZ LOND HFFQS GKHTOH U[HYQO PLQG\ P�DQ[D \[HWQ\ COC �OHJ LOND U[HYQO HFFQ CQ\ FFLY ]QC ]W\DH

L[U OND HLG\ PL]D ONO \FHZ LOND FFQS\ PLQ CLDGF [QHO OHFE \HFLJ ]QCD PEH
 �D]N FHUH �GS\QG L[DFQ UQ\Q

�FHF FLD U�UH �
U�YH �PLQGH [HWYG ][GK ML[Y PL]D LUES PEF �OC[\L

U�UH �GFH] JDI 
U �JDIG KJ\L\ FU PJOG \FZ]S CO MNOH �LOND \FZO HSHHN]S CO\ [\WC RN PE � GFH]O RQ\ RLSUOH

�H�K PL[HCDH PL\HFJ [WTD GI RLSUD

�
GOJH GOJ ONO RQ\ ]LULD[ OHFE RGN L]LDJO FFHQ GLG GD\ �CLLJ LD[ GLO [QC
�[QC] PCH
�[QHO \LH "]LULD[G \HFLZO PUKG HGI COGH �]LULD[G L\HQL\ OOND GS\QD ]CI GS\S CO UHFQ
Z[H �HO\Q CLDQ GLG OHFEG RGNG COC [HDLY O\Q LON PL\HU HLG CO �RL]LDJG ]HOJ \HFLZ PH\Q PC

[HDLY O\Q CDHG PL[JCG PL\HQL\G OOED��]QC ]W\ L�WU�

�
GOJH GOJ ONO RQ\ ]LULD[ OHFE RGN L]LDJO FFHQ GLG GD\
R]LS L[G\ �RQ\G \FZ]S [DN\ LW OU VC

LON HLGL\ LFN ]LULD[G LON ]C H\FZ MNOG �OHJ LONO \FZ LONQ HCLYHGO CHG LCSE N�LWUC �GTLDD ]OHTG PU HOHN RQ\G

��J�[OH G�F J OLUO 
TH] L�WU GC[S RN� \FZ

[DN COGH GJ\QS UHFQ � OLUO H[QC\ HQN �RL]LDJG ]JSQ ]ZHOJO GFUHS\ �RHUQ\ 
[O GYJQH EHO RLSUO [QHO ML[Y RNH

]W\H \FZG ][GKH �EL Z�GUQ� Q�O\Q 
UH �OHJ LONO \FZ LONQ CLYHGO LCSE\ LWO COC � "GTLDD HOHN RQ\G \FZ]S

�C�UD OLUO ]QC


�"CDHK ]HFQ HGO \LWS �"]HFQ UD\ RN PC �GLO [U\QF CQL] LNH
GWTHGG PC\ [D]TQ\ �
CDHK ]HFLQ HGO \LWS MNOG �GFQD ZLLFO ML[YH []HL KUQ HOLWC VLTHGO RLC �PLO\GO LFN Z[ GFUHS

��DL PL[HCDH PL\HFJ L�WU�

�
���GL]H[S COH �[NNG RQ GCD G]LG G[HSQ �[QHC GLQJS LD[
CO RQ\G O\ OHDLZG L]D �\H[LW
GDKGG M[HYO GSQQ P]HC PL[LTQ HLGH �G[HSQG OC PL[DHJQ HLG[C\D O�I[ L[DFD 
]H[S
 RH\O CHG RNH�

��L] \�DL[G ]�H\ 
U �RQ\O OHDLZ L]D � ]HQHZQ



JW VF t ]HJSQ

EY

�
OC[\L O\ RSHQQ OU GTJ G[H]G �[J\Q L[HJ\C ]H[S LWH OLCHG CSLQC M]UF CZOT
UQ\Q
�RCN \L RH[TJ GQ RN [QC] CO PC\ �G\FJ G[HSQ ]H\UO PLNL[Y HLG GD[G [LJ\Q GLG\N\ RCNQ

RHLU ML[YH��]QC ]W\�

ML[Y RLC HL[DFOH �GJ[Z RD U\HGL LD[O H[DLF RCN C[QED ODC �G\ZQ OOND ]H[SG\ GUFG LWO HSLLG 
G\FJ G[HSQ
 N�\Q

�]H[SG COC \FJO

�GWOJG PH\Q COH �HFTWG CHG [HGK DGIO ]H[J\G PYU\ O�L G[HCNO [DFG VHEOH

�
GOL]WG GS\FLS RQ\G R\FLS G]DN\ [S �LD[ [QC CSLSJ LD[ [QC CDC LD[ [QC
\[WQ L�\[
C�D\[GH �GOLOG UYQCD [SG GDN\�K\ KU �]�H\D�RH\LF RHUK HSLC GOLOG UYQCD GDN\ [DHTH ZOHJ

[WTDH@ GOLOD GDKG HSLYQ CO L[G\ � HLFH GOL]WG G]HCDH RQ\G H]HCD ZLOFQH [IHJ COC GDKGH
MHSLJ ]JSQ�JY�C�HIJG GQ] [DNH �GZLOFGO ML[Y RLC � GOLOD HDN PC C�D\[G ]UFO\ D]N�I�O�

M[HY RLC\ COC D]N CO C�D\[G COGR H \ L F D�>[ZD FU D[UQ R]HYQ LCFH\ �ZLOFQH [IHJ Z[
O�YI LHOG I�L[EGH�RLWTHQH RLFLQ] 
OG \L[ �H[WTD�FDOQ\ P\ FTLL\ GQ LW OU L�\[ L[DF [CDO ML[CG

�JDIQG OYC GJSGH RH\LF RHUK\ �R\F O\ HWHED RLF ]HOJ \L FHU �G[HSQG ]H[SO TJLL]QG GDKG RLF
RH\LF RUKLGO 
R\F
 P\ HLOU OJ �GDN\ ]QLC ON COC �[ZDD �ODEHQ RQI [QCS CO GI RLF LWONHU�UH�

��ENZ L\L ]LD [WTD GI RLSUD [HCD ]WTH]

�H]HC PLWLOJQ IC Z[ �
R\F
 G\USH GOL]WG [WCQ RQ\G MONO]S PC Z[ �UQ\Q 
C�D\[G L\HFJ
D �
GIDH �>[WC Z[ [LNIG\ C�F FLQ]H F�E GOLUQ GS\QG \H[LWD P�DQ[G RH\OD \[WO \L RNH@ L�]N L�\[Q ZLLFO \L RNH�

D\ RQ\G TSD\ �GNHSJ 
OG \L[� VTHL�]LDG L[DF OU ]QC�]W\G ]L\HZ D\LLO \LCOH ]H[SD RQ\ [C\S PHL OND �GNHSJ

COH 
R\F
N G\US\D COC [HQC GI RLF RLC C�D\[G [HCD LWO ODC �[JC RQ\D HWLOJGO ML[Y\ RCN [CHDQ COGH � KUQ]S

�LZS CHG\N

GFH] JDID�E�W FLQ]�P\ 
QEG ]LEHT �FCQ GWL GI \H[LW\ VCH
 D]N�]HJSQD RCN �ON [LW\ CL]C CO
�
U�YH �\�U �MN

�
OGHCD RJLSQH
TDNQH �IL Z�HQD HQN� LHZLSO \Q\Q GLG\ OGC JQYO GSHHNGH >L�]N L�\[D\ GT[EN@ 
OGCD
 O�Y CQ\vv

��C�KLO\ [ILH F�L[GQ \[WO L]UQ\ RN� JQY H]HCQ ZWHQG [QHJD ]H[SG ]C PLJLSQ HLG ��
OGCD COH []SD COH ���H]HTN

�\FZQD �LHZLSO HJLSQ RNLG RLLY COC �OGHC RH\OQ \[WO H]SHHN RLC 
\FZQD � OGCD
 L�\[ N�\Q\ [\WCH

]HC[W[W

MN �OC[\L [S �HO [QC �[SH [S ONO RQ\ EHO LYJ ZOJQ GLG HD\ �LD[D RHUQ\ LD[ GLO [QC


� 
GLG

ONO UW\ H]D\JQDH HFHQLODH HL\UQD ML\QQG CHG �[HFG \C[ CHG\ [HFD\ PNJ FLQO]H


�ZHTU CHG\ G[H]G LSLSUQ GILCD [HFD\ PNJ�FLQO]G LWQ ]H\FJ]QG ]HNOGG LWNH ���[HFG

�HFL OU [HFG ONO M\QSG UW\G ]H[LW CHG RN


TH]DH 
OC[\L [S
 �]HJSQD C]LC\ GIH��[S G�F�]H[SD CNG RHEN �G[HCF LFLQD L[LLCF PH\Q




]UF VTHL

FY

[HCQG � J[LFH G[HSQF [HC RLSUD GNOGD [DF \FLJ\ LFL OU\ �[QHO GY[ � 
GSHDOD P]GH

HO RLSHQ OC[\L\���KN GNHT�[S
 GU\ G]HCD C[ZS RN OUH OC[\L ONO G[HC ML\QG GI LFL OU

L�\[ D]N\ GIH �
OC[\L��L RLN[U�G[HC ML\QG GI LFL OUF HSLLG � PLQNJ LSLU [LCQ G]C\

GOLEQD H[QC\ HQN� G[H] HI � G[HCG [ZLU HGI\ �PLQNJO���IKFHF JQY [WTD PE L]CYQH@

G[H]G OU�E�U[ I�F M]HOUGD�ZL]H FLQO]\ C]LL[HCF \HFLJ OND HD CYHLNH �>\�U RN \[LW\

\HFZG [GHID C]LC\ G\FJ X[CH PL\FJ PLQ\G RGH �\FJO FL]U��G C�J�HSLLG �G\USF

�
POOND PGLCYCY ONH X[CH PLQ\O ]H\FJ ]HUW\G

�IK[ �Y ZLFYG ]ZFY �GH\GH �GN RGNG Y�[O PL[WHT L[DF MH]Q�

KW VF

�
FDOD HI COC [ZD FU D[UQ G[L\N\ GFHDU MO RLC
D[UQ G[\N\ GFHDU CLG\ [QHO GSHHNG RLC
COC@ G\U ]HYQ OKLD [DN D[UG FU RL]QG PCH �DH]NN PLD[UG RLD GZOFG ]HYQ L[G\ � [ZD FU

GOLOG ON GZLOFQ � GDN\ [S HQNH �GZLOFGO RLLFU DLLJ PHZQ ONQ\OLUOFN�>
ZLOFGO [\N L[G\ ]D\ LCYHQD ZLOFGO [\WC COGH ]D\ GJHF ]H[S ]ZOFG UHFQ �C�CN� 
FHF \FZQ
 ]L\HZ G[T GIDH�

�CZHF PHL FHUDQ GZOFGG ]HYQ RQI\ �C]LOF � [ZHD FU D[UQ�
\[LW RNH �GOLOG ON MOHGH ZLOFQ �ZLOFG CO PC\ � 
[ZD FU D[UQ G[\N
 [QC\ GI\ \[WO [\WCH

C�D\[G ]DH\]D O�I OCH\G��K\�

C[QED L[G\ �\H[LWG GI RLC\ DL\G C�D\[G ODC��KS PLJTW�CLG ]H[SG ]ZOFG\ GIG DH]NGQ HFQO
\H[LW HGI COC �GFHDU GL[JC RLCH ][JHCQG GFHDU[ZD FU D[UQ]HFHDUG ]H]DH\ HI GFHDUD �

[ZD FU�PSH\ODH RCN 
TH]G ]SHHND GI \H[LWO U�Y MC �D�UT CL PLJDID L�\[ RH\O \[WO \L RNH �I�O \LC RHIJ L�WU�

��G�HO C�HIJDH �HK CHL L[C ][HDED U�UH

�
H[UL\ GOUQO GKQQ L[QCF CNLCH �H[UL\ GKQO GOUQOQ L[QCF CNLC
LWO\ �GSLQ CZWSH
RLC\ �[ZHDO [C\LL\ PEG �[S ONO EHO LYJQ []HL RQ\ ]]O []HQ �GKQO GOUQOQ H[UL\\ GUFG
LFNQ []HL ]]O ]H\[ RLCH OC[\L O\ RSHQQ OU GTJ G[H]G �GLS\G GUFOH �]H[L\U PHZQD ]HLSU

M[HYG�MHQTD 
UH ��GOHEG [HCQ PH\[E HSD[ L�WU�

�
H[UL\ GOUQO GKQQ L[QCF CNLCH
[SD GLG CO\ RHLN GZOFG ]HYQ HQLLZ CO L[G �RHLU ML[Y
H[QC L[G\ � G[HSQG ]C H[QE\ PFHZ OHJ [SD OHJ RQ\D H[UL\\ [QHO RLCH� "[ZD FU D[UQ [HUL\

KQO GOUQOQ H\U CO RNO\GLG [ZHDD []HSG RQ\G\ PH\Q HSLLGH �OC[\L O\ RHQQ FTWG PH\Q �G
��HZFD GQYU G[HSQD\ UQ\Q � 
[]HQ
 RLF HO

OLOD RQ\ EHO LYJ HCYQ\ FU �RQ\ HWLTHGH G]HC HDUG MN [JCH GZF GOL]W GOLJ]D H\U �[QHO \LH
]LSHSLD GOL]WD ]DK��I�O C�HIJ�

�C�D�GU[] U�H\K �]D\F D�W \�C[� PLZTHWG HD]N\ HQNH � GZOFGG RQID GCOQ RQ\ ]HQN ML[Y\ ]HKL\WD KZS

�GNHSJ [S RLSUO

LWO �GUD\ COH PLQL GSHQ\ GNHSJ PL\HU UHFQ CL\HZG HY[]\ �FHUH ]D\F D�W L[LCQ 
U� PLSH\C[ GQN L[DFQ POHCH
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GY

GZOFG PC HOLWC@\ [CHDQ L[G � FDOD RQ\G ]HQNQ ]LSLQ\ GOLO OND G[HSQD HS]SH PLZOJ GSHQ\O RQ\G ]C HZOLJ\

]HJW HS]S �PLQNJ H[UL\\N\ \[WO \LH �CDHNLUO W�NUH �GZOFGG ]U\D [SD RQ\G ]HQN OND M[HY RLC >GHYQ G\HU

��GNHSJ ]HNOG� E�QTG OU P�C[G \H[LWD U�U ��L�\[WQ Q�NH� FHU HWLTHG � ]HONGO RQ\G FQHU\ HC[\NH �RQ\

HGH[LIJGH JN\S\ COC@ LSLTQ G\QO GNOG CHG PCH �EHOG LYJ [HUL\D DHNLU RLSUO � HY H�JH HYZ C�J LHOG KD\ U�UH

�>H[UL\\ L�U PLQNJ

�D[]HL OLNG G[HSQD OHDLZG ]LD\ 
GKQO GOUQOQ
 [QHCG ]UFQ UHQ\O \L\ L[G �GQYU G[HSQD H[UL\\ KHZSS PC

JY �]HHYQG OU H[HDLJD� D]N ZL\ P�[GQG POHCH �[]HL HD HS]S GOLJ]D L[G\ �>L�]N L�\[U �RQ\ EHO LOHCH@ EHO LYJQ

PL[YZG ]HOLOD VC\ �\FZQD\ G[HSQD GLG RN\ �GNHSJ [SD RQ\D [SG LW ]COQO [HFLG \L\ �C�EQG L[DF [HCDD �

��DLZ C�J� [LN\ GS\Q ]�H\D RFLF C[QEQ HL[DF OU [LUG [DNH �RQ\ GHCOLQ

CQ\H �C�HIJG L[DF PU PLD\L]Q PL[DFG RLC G[HCNO MC �][JC G[HSQD H[UL\\ X[L] �EN ]D\� PL\FJ PLFEQ [WTDH

PSHQQ OU GTJ G[H]G
 HGIH �][JC G[HSQ H\UH HSL\ �LFQ GOHFE CLG\ HC[\NH �PLOHFE OHDLZ L]D PU G[HSQ H\U GOLJ]D

�]H[HSQG ]HSHLTS O\ PLDH[Q PLQF � 
OC[\L O\

�
]H[L\U PHZQD ]HLSU RLC
�
OC[\L O\ PSHQQ OU GTJ G[H]G
 OONGQ LNWG HSLSU GIG OONG GSG
[IWO L]Q PLQNJG ]UF OHZL\D LHO] [DFG\ PLSH[JC H\[WH �[DHE OON GILC PLQNJG HZOJS RCN HQNH
]\HFZ \HFZG [DF CHG PC@ GFHDUG FHDN LWOH FTWGG EHT LWO �HSLLSU LWN PHZQ ON �XHQZO L]QH

>
FNH FCQ [FHGQ HSLC Z[ HC \QQ ]HLSU O\ [DF OU [DHFQG PC �HCO PC VHEGFLQ] OC[\L ][CW] 
U�

���IN G�[ GUH[] PHL �I GDGCQ GDH\] �IN G�W

�D�U��
���RSQ\H R]OT D[U]S PC RSLL RLD[UQ �[QCZ LNG �LLDC [QC
FLQUQ\ RHLN [QC] PCH
]HK\WD \[WO [\WC COG �RSQ\H R]OT D[U]S\D FLQUGO ZJHF UHFQ �RLL LNTSD HS]S\Q
GOLOD PFHZ RSQ\H R]OT D[UL PC\ RHLN �GH\ R]OLOD RLC\ PL[WH PL\DND RLLG D[UO PLQNJ H[TC\
[CHDQ RNH �RL]LS]QD UQ\Q RN\@ [\N GOLOD PFHZ RSQ\H R]OT D[U PC\ PLOLCH PL[W ODC �OHTW �

"R]OT DH[LU HKC RSLL D[UO [HTCO H[IE CO �>RSJHL 
[F CDLOC
LSWD HOC ROOD PCH
 PLLTQ L[G\ �RQ\H ]OHT OU [DHFQG\ UQ\Q GS\QG K\W\ LWO [QHO \LH
PLFLQUQ\ G]U PE MNOG �>
H[LKZGH
Q G\ZG\ �G\ZQG O\ GKH\WG GJSGG PE G]LG HIH@ 
���RQYU
GOLOD PFHZ HD[U]S PC VC PLOLCH PL[WD\ �RQ\H ]OHT OU PE [DHFQ PHZQ ONQ �RLLD GS\QG ]C
RLLG RLF CS]G D[LU\ MNQH �HQYU LSWD FJC ON ROOD PC COC [\N CO PL[WH PL\DN ODC �[\N �
COC RLLG D[UO []HG CO �[QHON � GID GI PL[H\Z PGLS\\ JNHQ �HLFJL POONH RQ\H ]OHTGH
PC �]HJSQG HD[U]S [DN L[G\ �G[IEO PHZQ RLC DH\ GI RWHCD\ PH\Q PC@ �RQ\H ]OHTG D[U]S\D

>RLLG ]DH[U] [HTCO PHZQ RLC GJSQG GD[U]S\ RHLNH �GJSQO OWK RLLG\ PH\QPL[HCDH PL\HFJ L�WU�

��GFH] JDIDH \�\[D GDJ[GD U�UH �CLEHTG MOGQ ZHFZF GDJ[GD \�U �J�I

�
KZS HGLLSLQ CFJ ���GOHWN H]JSQ CG] HQ\O CO\ HKJ\\ [QHUG PU CDG \DN G]UQ COC

[QCS PHZQ OND �[DFO IQ[
GO JHJS JL[ G\C[QCS [QHUG PU CDG \DN ]JSQD HOLCH
GO G\C

JJLS JL[�GQ\O CO\ \DNG KJ\\ HSLLGH �HSHY[N G\US CO\ �HLSWO JH[ ]JS RLC\ VC [QHO �

GO G\C ][KZSH GOHWN H]JSQ CG] N�LWUC��EL�EN [HQC GQNJ M\Q L�WU�
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HY

]LQZHQ CO LC CNG COC �GDFS ]OHUO LD[Z � GDHJ ]OHUO HIJ CO LC �HGSLS ]HOHU MSG CQO\D

�
�"CNLC LQ GDFS P\C �GL]OLQD GLOL[G �GDFSD CDH GDHJD CD CHG\ RHLN �GOHU RD[Z �\H[LW

CO\ GQ\O CO\ GKJ\\NH �OHWNO GO GQ[E\ CLG GDHJG\ UHQ\O [\WC �H]JSQ G[H] GOWN\N
H]DHJH RD[ZG [ZLUH �GDFS CD HSLC\ P\C ODC �GJSQG ]OWNG ]HYQ RCN RLC � HI GOHUD H]DHJ PLLZ
�HQ\O CO\ [\N CHG PC MNOG �PLNTS RHUK GI RD[Z MJ[N OU PLNTS G[H] GNL[YG\NH �CHG FJ �
FJLLS\ [D]TQ COH �RD[ZD OHZOZ COC RD[Z RLQ GQ\O CO\ RLC\ �PLNTS ]HYQ OOND CHG RN PE

�PLNTS COD P\C CHG\ [QHO GI OHZOZD \FHJQ RLF
ONO P\CQ FHQOO R]LS PCG �C[DTD Z[ CO@ LLDC PU CSLFO ZOHJ CD[\ [CHDQ P�DQ[G L[DFQH

GOHUO P\C RLD ZHOLJ \L RNC\ �>]HQHZQGL �DL PL[HCDH PL\HFJDH ]QC ]W\D U�UH �O�DO \LC RHIJ L�WU�

��]HJFO GC[SH G�F DLZ L\L ]LD �J E�ZT I 
LT C�J LNF[Q ]N[D �EN�CL PG[DC U[I �C�ZT

Y VF

GJ\QS COH PLSWDQ GJ\QS \DL ]FQ �XHJDQ RLD PLSWDQ RLD GJ\QS JOG ]FQ [DT CQZ CS]

�
[ZLU ON GJ\QS CO \DL ]FQ ���GJ\QS JOG ]FQ �[DT CDLZU LD[H �XHJDQCS]O ZHOLJG [HZQ


TH]H L�\[ H\[W �CQZ���IS�DH]NG ]\[FQP]C \FZLH PJ\QLHLONH �JDIQG LONO MHQT [QCS\
�JO LON PSG JDIQG

[\CQ LONG OC []HL OWKS JOG\ CLG C[DT RNOH �LON ]ZIJGO FLQ] M[YS JOG �[DFD PUK ]]O \LH
�\DLG

LWO [QHO \LH "[ZLU ON \DLG ]HFQ ]C HJ\Q CO UHFQ �[HCD ML[Y CDLZU LD[ O\ HQUK POHCH
OU R]LO RQ\H MTSO RLL RHEN �LOND P]SL]SD FLQ P]HHYQ ]H\UO PLSNHQ PG L[G PLJOG PL[DFG\
]JSQ VCH �]OHTO GSHDOH RQ\ R]Q RHEN �VTHS [\NGH RHZL] [THJQ CHG DH[G OU \DLG ODC �U[HYQG
COQ CHG L[G\ RH[\UG MH]Q XHQZO [\WC LCH �GYLQZ GSHUK COG � GSHDOH RQ\ P\ RLC\ CKHJ
GJOQO ML[Y COG �]YQZS GSLC\ PLSGN O\ CKHJ ]JSQ PEH �[JC LONO G[LDUGO ML[YH �L[QEO \HFEH

HJ\QS CO\ CDLZU 
[ [DHT MNOG �GLFFY ONQ��C�K PL[HCDH PL\HFJ L�WU�

]\HFZ ]\FZ]Q\ [\WC �OC[\L O\ CKHJ ]JSQ JSL] �RGN O\ CKHJ ]JSQ ]\FZ]Q GQD CDLZU 
[O GQ] G[HC R[Z [WTD

�[JC LOND ]\FZ]Q CLG L[G\ �CJLS [CHDQG LWO POHCH � ]\FZ]Q GQD �]YQZS GSLC\ RGN O\ ODC �GYLQZG L�U VHEG

�]UN G]HHYQO GSNHQ GSLCH ]HLG �]\FZ]Q GSLC\ Z�U[ [QC GFQG LOND CZHF LN

HQN P]TG RQ � R]NSJQ R]FHDU ]H[HFO ODC �G\Q RQID COC GEGS CO PLONG ]JL\Q\ LW OU VC �
MHSLJ LFL OU ]H[HFO H\FZ]S RN �GJL\QG LFL OU G\Q LQLD H\FZ]S\��GFH] JDI �G[HC R[Z �\�\[ L�WU�

�OUHWD MHSLJGH JND CHG \HFLZG �PLONO PLN[YSG PL[DF LS\ PG MHSLJGH \HFLZG\ ��DO� L\L ]LD [WTD [DTG ]WTH] GC[

�G\Q G\U\ PLONG O\ HGLLZL[JD PLCD ]H[HFO\ PLONG N�CH �\HFLZG O\ ]L\UQ GULDZH OUHWO GCYHG CHG MHSLJG

�GDJ[GD \�U �MHSLJGH \HFLZG � HN[YHG ]HOHUWG L]\ G\Q LQLD VCH �PQYU PG HJ\QS HOLCNH

]JL\QO G]HQFO \L G[HCNOH �HCO PC LONG ON LSW OU G]\US PCG RLLUO \L �][\ LON ]JL\Q �
]LSHHL L�N RLQN CLG RGN ]JL\QH �HLFJL ROON DH]NG L[G\ RGN���H ]H]L[NDN�



Y VF t ]HJSQ

IY

"LONG ONO ]JC GJL\QD LF RLC UHFQ � XHJDQ COH PLSWDQ HJ\QS\ RCN H[QC\ GQ [CDO \L GI LWOH
RCN GSHHNG COC �HOHN LONO ]JCD LF ]QCD\ [\WC HC �PLON LS\N PLD\JS XHJH PLSW\ [\WCH

RHYLJG FYG ]C \FZO COH LQLSWG FYG ]C Z[ \FZO ]SQ OU J\QS\��CL�IN C�HIJ L�WU�

�
RLHNQ CZ ML[YF LCQO C[DE �LHG LCQ [ZUS LNH
�PFCG ]UFO COC \FZ]Q RLC\ RHLN �\[WO GC[S
XWJ HSLC L[G\ RN H]UF P]TG RQ LN �GCHOQD GFQG GCOQ]S CO FHU ON \FZ]Q HSLC COLQQ RN PC
CYHLG\ H]UFD RLC L[GH �CYLH [ZULL N�JC COG FLQ \FZ]Q\ [QC] PCH �ML[Y\ GQQ []HL \FZO

\FZ]L��DL PL[HCDH PL\HFJ�

\HFLZG\ LWO COC �VHTD COC \HFLZG OJ CO\ HI C[DTO ML[Y RLC\ HL[DFQ GC[S\ LQ \L POHCH
GOLJ] GLG JOG\ LW OU VCH �LOND [C\LL\ GQ ]C Z[ \FZO H]UF GOLUHQ MNO �PFCG ]UFD LHO]
]OC\D LHO] [DFG RLCH �\FZ]S CO CYHLG ZOJG\ G]U [[DHG � CYLH [ZUS MN [JCH LONG MH]D

[DFG [H[LD LWON COC PLCS]G HZOJS CO RCN FU LN � 
G[L[D
U [ WQ OEHO LS\D RHEN@FL]U LSC\ RL
]H]\O []HQ PCG � \L[WGOG]ULOHNO [DFG [[DHG\ GU\ G]HCQ ODC �>LFL]UG [H[LDG MQT OU


G[L[D \L
 CQOUFHTLN U�UH �GI \HFLJ OU 
TH]G L[DFQ ]H\ZGO D]N\ \�UUH �G�T D�J �TLESUD [�I[EG D]N RN�

���JU OLUO CDHQD U�UH �GIDH G�F DN�E [\L L[U\D GI

ODZQG HSLS\\ G]HCN �[QC RSJHL LD[ �]HFQ LYH[LD �[QC VTHL [D CLLJ LD[ "PLNTS []HQ LCQ

�
���]H]OT ZWTO HLOU[QHO LYQ] PCH �CFJ [QC [QH CFJ [QC [Q COC ]ZHOJQ RCN RLC\ [\WC

\L\ �]H]OT ZWTQD P]ZHOJQH �
PLNTS []HQ
 PG\ PLQLNTQ POHN ]HFLQ LYH[LDD\ GC[S �HZOJS\
LN[YO MOLH CHG \FZG O\ CQOUD JHL[ COC OON \FZ]S CO VFHU H]HC VTHL [D CLLJ 
[O\ [QHO

]LDG ZFD��DL PL[HCDH PL\HFJ�

JDIQG XLZO GLG PGLS\H �CSLFO HZOJS CO\ GIQ GC[SH �GNOGO PLSLFG LS\ ]C CLDG P�DQ[G PSQC
��]HNOG LKHZO�

�D�U�HOTWL HSO PCH �HQU HDL[ZL [JC JDI \L PC � "RGD RL\HU HLG GQ �HOOG ]HFLQ LYH[LD

�
JDIQG ]C RGD RLYLZQ � HCO PCH �GSLODUQ\Q P�DQ[G RH\OQG\UQ GS\Q�VTNG [DTGN�

�K�G VHT P\ MOQO�GS\QG D]N\ HQNH L�D ]HSD[ZG\
HCO PC
PSLC IC LN �[JC JDI P\ RLC PC H\H[LW
PGLQFD PLSHZH �G[LNQ L�U ]HFWGO PLFUHLQ L[G\ GSLOD PLOTWS PSLC COLQQH VHEG ]\HFZ PL\HFZ
RLC �HQU D[ZLGO PLLHC[H OLCHG �[JC JDI P\ \L PC\ VLTHG MOQO GS\QDH@ �JDIQG XLZO ]HOHU

�>JDIQG XLZO PL[NQS PSLCH RHLFW PGO
JDIQG XLZO P[NQO ML[YH@ GSLOD PLOTWS � HSO PC �[JC JDI RLC\N PE\ [CHDQ L�\[ L[DFQ POHCH
PGLOU RLC\ JNHQ PLFWS\ MNQ COG �[DFG PUKD RHLU ML[YH �>GSLOD HOTWLL N�OC\ �PHLG H]HCD FHU

GSLOD HOTWLL UHFQH �VHEG ]\HFZ��DZUL ]HOGZ ]HSHLOE L�WU�

�GLC[G ]HJFO D]N FHF FL [WTDH �L�\[ L[DFN �LYH[LD G�F �JW� 
TH]GQ JLNHGO D]N Q�O\QD

�F�HK JO\ GQNJ M\Q U�U

U[HYQ O\ H]CKJ\ COC �P\CGH ]CKJGH ���XHJ �PLNTS RLSHUK FLJLGH [HDLYG ]HSD[Z ON

�
PLNTS RLSHUK HQ\CHC]LL[DD�RCN P�DQ[GO GS\QG \H[LWD CDHQH �HK GKHT ]NTQD ]CDHQG�RHUQ\ LD[ \[W

� GSHUK GSLC GQ LSWQH �[N\S CKHJ CGL CO\ PLNTS GSHUK ]CKJ CG]\ CHG RLFD\ �[DFG PUK



]UF VTHL

JY

�CKJ OU PLCD PSLC L[G\ PLNTS PLSHUK HQ\CH U[HYQ O\ H]CKJ POHCH �[FHGQ HSD[Z CGL CO\
RQ HQYU [ULY\ OU �CHG CKHJ [LIS\ RHUQ\ LD[ [DT LN �PLNTS PLSHUK PSLC\ [LIS P\CH ]CKJH@
H[L\NGO COC HSLC RD[ZGH �HUESD [WN]S [DN �CKJ OU CD UESG\ L�WUC �U[HYQ N�C\Q �RLLG

�H[L]GOH�>P\ C[QE

GC[SH ���K ]H]L[NH �IL RLN[U PE 
UH� �[WNO GCD U[HYQG ]CKJ\ GKH\W GJSGN HKZS ��CY� RQZO C[QED\ [LUGO \L�

GCD ]CKJG ODC �HUESD H][WN [ZLU PSQC\ ��HLCKJ OU [WLN UESG\ �J ]HUHD\D H[QC RNH� RHUQ\ LD[O VC [LW\ L]CF

MNQ �GD[FCH �[HFLGO LHC[ HSLC HSD[Z\ 
CKHJ
 [FED HSLC DH\ UESD GZO\ [JCO POHCH ��RQZO CDHQNH� G[WN ]QO\GO

[WNO HIH [L\NGO CD GI\ LSWQ �PLNTS PLSHUK\ U[HYQ O\ P\CH ]CKJ OU PLFJHLQ PLFHQLO LS\ �P\ ROGO� HN[YHG\

��HCO PC CKJ OU CD RD[ZG PC �GID LHO] PUKG [ZLU\ UQ\Q GIQ ��
TH]D \�U�

HN[YHG\ GQ RDHQH�EL JO\ L[WTH �CY ROGO�GOHU GLG LN � PLNTS GSHUK G[HQ]G\ MN OU FJHLQ FHQLO
[FHGQ HSD[Z CGL CO �CHG G[LDU LFL OU CDG [DFH OLCHG ]UFG OU��DL�HK JO\ GQNJ M\Q L�WU�


GJSQ HOLWC �PLNTS RHUK CGL PL\LCO GOHUG ON OHNL
ODC �RLL LNTS GSHUK GJSQG CG] [QHON �
CLG GJSQ CWHE CLG L[G\ �PLNTS ]JSQ GNL[YGO MLL\ RLC���CY ROGO G[HC R[ZD N�NH �
C�D\[G L\HFJ
�

[QHC CHG L[G �ML[Y HSLC [QHC R]SHL LD[
JDI�
JDI HSLC VHUH �OU ZOHJ HSLC GL\CL LD[ PE
C[QED ]HQHZQ GD[GD \[HWQN 
JDI
 OOND HSLC VHU\ GI [DF��J PLJDID RLLHYQD 
U�KHULQ COHO\ COC

OU GOHU GLG FJHLQ
JDI
 OOND GSLC HOLWC 
GOHU
 DH]NG RQ ]HWHU ]HD[O ]UFG��
C�D\[G L\HFJ
 
U�




PLQUKH PLSLSU � PLNTS

PLQO\ HC GQGD ]OHU PFC CLDL OC MOLCH RCNQ �PLNTS ]\[WD G[HQCG GHYQG CHWC CLG HI


VLTHGO HC � GOC ]C V[YO HLOUH �RLL MTSH ]OHT ]JSQ PE GQGDG RD[Z PU CLDG RN PC COC

�CLDQ CHG\ RD[Z ]QGD ONO � MN [JC P]HC

G]HCD �H\FZQD 
G OC GD[Z � OONG O\ HC K[WG O\ � OC[\L \WS GSG �[DFG ]HUQ\Q HIH

[\HCG ]\HJ]O HC �GOHU� GDHJG ]UFH] FHTL OU PL\UQG \HFLZO LHKLD ]S]HS CLG GU\

]C JDIQG \CO ][THQ CLG L[GH ��PLQO\� DOD\]H L\LCGJDIQ H]HCO MC �GL]HJN ]CH

]C PE [HTQO ]DLLJ CLG \C G]HCOHP LTNSG]CH GJHH[G ]C �PHLZG ]C PL[\WCQG

�[\HCG

FLQ]G RD[ZD GDHJ UDZS [DN GI [DF��P\ 
LWH Q�KN ]HQ\ GC[�OND MOLCH RCNQ EGSL CHGH

JDI ONDH GOHU OND � ]LS]HQ GDHJ HC � GDHJ HI GLG] COC �FHU COH �[HDLYG ]HSD[Z

O\ GCYH] Z[ CLG GDFSDH [FSD\ PLNTSG ]DHJ RN\ ]LS]HQ GDHJ �FLJL LFL OU PLCDHQG

PGH �GDFSG ]HJSQ ON [C\Q PLSH\ PLNTSG\ CYQS �JDI HC GOHU CLDGO ]L\WHJG GKOJGG

DL[ZQG\ ]HKOJGGH ]HSHLU[G ]C PLCKDQ PG RLC �HLOC PLHHOS PG\ RD[ZG RQ PE PLSH\

]]O \[HF \FZQGH �\FZQG RQ ]CYHLG G[GIC PLCKDQ PG COC �
G ]D[LZ ]C PGD \ZDQ

�H][H]H 
G P\O ODZQ CHG\ RD[Z OND HI G[GICO LHKLD



Y VF t ]HJSQ

KY

PC MNLWOH �RD[ZD COC ]HL\LCD GLHO] GSSLC PLNTSG ]DHJ\ GFDHUG PE GQLC]Q MNO

P\D PCLDQ [HDLYG L[G �PLNTS CLDGO � LHC[ HSSLC HC � DLLJ HSSLCH L[NS CHG DL[ZQG

�\FZQG

]HYQ MNLWOH �PLNTS CLDGO [\HNOH GDHJO ]LQHCO ]HUQ\Q ]TJLLQ G[H]G\ FHU [HNIS

DLLJ [EG\ \H[LWD [QHO XHJSO ]CYHQ G[H]G MFLCQH �L[NS KUQO �J[ICO Z[ GS]LS PLNTS

HL]HLHNIO RJHD RDC PG PLNTS CLDGO [EG O\ H[\HNH H]DHJ COC �FHU COH �PLNTS CLDGO LHC[H

RCNQ �G[H]G LSWDH 
G LSWD [EG RHLHH\ OU ]LELEJG GI[NGG ]C MNO ][\HZ G[H]GH �HFQUQOH

CHGH �LFHGLG FLZW]G O\H ]LFHGLG ]HLQHCOG O\ MHH]G LFHQUQ FJC CHG PLNTSG RHLU[\

PLOOH\ HSLLG �DH]N\ C[ZQ COQOC MNLWOH �[E H]HLG PYU FYQ [ED [TJ CHG\ [DFD LHO]

�PLNTS CLDGO [\HNG ]CH GDHJG ]C [EG RQ

ON OC GSHW CHG MNDH �PLQO\ ONOH GOHU ONO PLHHOS HLGL MTSH GJSQ\ \[HF \FZQG �[HQCN

�G\LE[QGH GEHGG ]HL\LCG ]C �\WSG ]C 
GO PL[THQ PG GSG �\FZQG L[U\D PLCDG


[GYLGH \H[L]G REFG
 ON PE COC H][H]OH 
GO CLG GFDO \WSG CO POHC �]OUHWH ]WCH\G

PG RLC �H][H]OH 
GO Z[ PG GOC PE � [\HCGH GJHH[G PHLZG ]HFHTL ON ��RQ\H RLL �]OHT�

]C TS[WL
H 
G RHY[ ]C G\UL\ LFL OU COC PGD ]HNIO OHNL PFC RLCH HFDO 
GD COC PLLHO]


]HQFC LOU \FHZG��N 
QU C[ZLH 
LW 
U�HSJSC PE GNIS JDIQG OU 
]F \C
 PLLZSH TS[WS PC Z[

�UQ\ ]CL[ZD PHL PHL PL[QHC HSJSC MNH �PHLZDH GTS[WDUQ\ PC GLGH
HEHL]]SH
HEH]WTCH
�G[L\LG H]EGSGDH H]JE\GD OC[\L O[HE ]C DYUQ 
G\ MNO LHKLD PG PLNTSG\ CYQS �
HEH

OU GOKHG\ ]HJLO\O TLTDG PE CLGH �OC[\LD ]QLLZ]QG PG[DC ]L[DO TLTDG CLG HI ]QC

RQ ]HQOU]GGH �
G ]EGSG LFL OU RL[\LQD DYHUQ OC[\L O[HE RNC �G[H]G RUQO OC[\L

HLJLO\ CKJ �PUG CKJ CLG �G]U GI HLOU HSC[Z\ CKJG O\ HQHYLU CLG CLG ]CIG ]QCG

PLYLQCG HL[DFD LHKLD GO R]SH ]QCG OU FQU HFDO DON Z[ P]QHUOH �HL\SCH
G HSD XWJ PC
��J�FL�]HHCE D[J CLGH HSL]HF\ ]C G[WQG \Q\G CLG 
G OHZD GULQ\G\ G[HQ PLNTSG ][H]

L[DF PEH �PLOE[QG CKJ RLDO PLNTS ]\[W RLD\ ZHFGG [\ZG HLOCQ [CD]S MNH �HSL]HSHJYS

GJL]WGHCD] LN���MN OU PL[HQ

GI [\ZGDH �PLNTS CLDGO PLLHC[H PLDLLJ PL[EG\ FHJLLD [QHO M[HY GLG\ RDHL PE GI LW OU

CHG\ ]HDCO JLKDG G�DZG LN �HFQUQDH HL]HLHNID �[DF ONO J[ICN CHG [EG\ IL[NQ DH]NG

MC �GD PLLZ]GO GFL]U HI GJKDG\ X[CG ]C H\[LL PLSDGH PGLSD O[HE ]C RL[\LQD DYUL

THJQ [EG
UZ[Z [THJQ
 CHG\ HLOU FLUQ HQ\ �X[CD ZOJ OKHS HSSLCH ]HDC THJLL [
LW 
U�

��S[ 
QU ]L\C[DJTW RD[ZD HSCYQ\ M[FN MNLWOH�P\ 
LW GC[H �KQ�JQ �DL ]HQ\�HSJSC RN

]J] FQHU CHG VC �PLNTS RLSUO J[ICN CHG [EG\ FJHLQD [QHO M[HY \L �RCN PE PLCYHQ

�
G O\ G[L\LG H]JE\G�
G LSWO GLGL [EN PNNLJ[ICGH L\HSCG HQHLZ HO JKDHQ GI ]HNIDH

X[CD��MOLCH JL�L PL[DF GC[�PLNTS RLSUO [EG RHLHH\ MNLWOH �ZOJ GD OKHS CHG RLC\ LW OU VC

RCN MC �[EG O\ H]HNI OU G[H]G G[LGIG PLD[ ]HQHZQD �[DF ONO HSHLHH\ ]C OOHN [DN

OU ]H[HGO LFN MND \LH �G[H]D\ [DF ONO HL]HLHNI RHLHH\O L\C[G [HZQG CHG PLNTS ]\[WD

�PLNTS ]HHYQ O\ GOHFEG ]HDL\JG

� GJSQG �PLZOJ LS\ PLOOHN PLNTSG�RQ\ RLGG ]LUD[D OHOD RH[\U ]OT� PQYU PLNTSGHRLL
�RLLG ]LULD[ MTSOGDFS ]JSQ RLUN ]OHT ]JSQ CHWC CLG GJSQG��P\ 
LW GC[H C�E C[ZLH�MC



]UF VTHL

Z

]HQN HOLCH �RQ\ FJC EHO Z[ GD \L GOLE[ GDFS ]JSQ �RQ\G ]HQND GDFS ]JSQQ GSH\ CLG

Z[ �GYLQZH G\EG \L GDFS ]JSQD �PLEHO �  RLG UD[ �G\HO\ LW CLG PLNTS ]JSQD\ RQ\G

GYLQZ COH G\EG CO GD RLC PLNTS ]JSQ �PLSGNO PLONCS PLL[L\GH JDIQO ULEQ GSQQ XQHZ

LW OU ]H[CD]Q PLNTS ]JSQ O\ ]HFJHLQG ]HNOGG\ GC[S �JDIQD OLON ][KZHQ CLGH

GJHH[GH RHIQG LTNS\ CKDQ GDFS ]JSQ CLDQG �G]HUQ\QHO H S] L S\GUSNGD 
GO PL[HTQ

GUSNGD JDIQO H]HC \LEL �
G ]CQ HO R]LS\ \HN[D G\UL GQ HO G[HQ \FZQG �G\FZGDH

]J] [C\G RQ PE GSGLLH �GYLQZ� HL]H\L[F O\ COQG ZHWLTG ]C \FZQO R]L ��G\EG�

O\ LOON LDLKZLLDHC LHKLD CLG PLNTS ]JSQ GI FESN ��PLSGN ]OLNC� GSHGNG ]\HFZ ]UW\G


GO Z[H MC PLLHSZ PG MNLWOH �RL[\LQD 
G LFLQ OC[\L OONO HS]LS\ GJHH[GH PHLZG LTNS

GOHNH PLSGN ]OLNCH GYLQZ G\EG GD RLC MN PH\Q �H][H] PHLZO PL\FZHQHJJLS JL[ G\C
�
GO�GDFS ]JSQD [HQCG RQ G\HO\ LW CLG\ �RQ\G O\ G[L\UG GS]QG PE [CD]] GI LW OU

CLG COC K[WG ]JHH[O LHKLD HI RLC L[G\ �PL]LDJ ]JSQD Z[ FHU PLCYHQ HSJSC G]HQNH

�
G LFLQ Z[H MC GSH]S � LQHCOG [\HUG O\ D[G UW\D VC � OON M[F GJHH[G\ ]CKDQ

GH\G FYGH �OLON PL[KZHQH RLEHO 
E PG VC\ �OHFE RGN L]LDJO PLNTS ]JSQ GQHF HI GSLJDQ

�]OHTG LFL OU EYHLQG 
PHLZG
 E\HQ GI FESN �]LQHCO KDQ ]FHZSD PLFQHU PG\ PGLS\D\

FQHUH UHDZ GI [HUL\H �GWLCG ]L[L\U CHG HO LHC[G [HUL\G �GI RHHLND G[DEGO R]LS HSSLC

RQG [HUL\ LFL OU ]L[HKTLG GSLJDQ KOJHQ RWHCD��HO�IK ]HQ\ 
LW GC[�

LTNSQ RHY[G ]HULD\ ]CH ZHWLTG ]C CKDQG GSHDO XQHZ PE GDFS ]JSQD \L MN OU VTHS

O\ �RHLOUG [\HCG O\ LHKLDG CD GQHZQD MC �PLNTS ]JSQD GSHDO RLC �GJHH[GH GLJQG

FJHLQG RD[Z G\UQ CHG MNO LHKLDG �
G ]JE\G LFL OU EGSHQG OONG O[HED ]HJQ\G UDH\

�PLNTSG ]JSQO GHOSG RLLG MHTLS CHG �PLNTSG ]HHYQO

�PFCG DO O\ GSHLOUG GJQ\G ]C C[ZQD EYLLQ RLLG\ ZWT RLC\HSC DDO JQ\L RLLHPLOG]�

��HK�FZRLL PL]H\ [L\D��K�FN GLU\L 
U�PLS]HS\WS L[QO RLLH FDHCO [N\��H�CO LO\Q�PDO JQ\H
RLL HQN�I�L GL[NI��RHLOU [\HC LHKLD CHGRLLQ MLFF PLDHK LN�D�C PL[L\G [L\�]JQ\O LHKLD CHG

�GDGCG O\ [\HCGDOJH RLL�C�GS GLU\L��
G ][H]D PLSHWYG PHLZG JNH [\HCG O\ PL[HLY PG

MNLWOH �]HQHCOH PFC LSDO ZOHJ 
G\ [\HCG ]SQ ]C EYLLQ RLLG\ C[ZQD JLN\H UHFL RNTHN

LHYQ���
G ]CQ [IES\ O[HEO LHKLDN C[ZQD

RH\OD PLNTSG ]D[ZG ]C [C]Q DH]NG\ VLTHS�
GO [N\ MTS MTG \FZDPLNTSG RLL\ RCNQH

�RHLOUG LY[CG [\HCG ]C CKDQ PLNTSG RLL\ GC[S GI ON FHTL OUH �IUG LSJH[G HJND TW]S

MNH ][\ LOND ODZ]Q CHG P\ �\FZQG OC CDHQ �PFCG ]JQ\ UDH\O LHKLD CHG\ GIG RLLG

�JDIQG FHTLO H]HC 
PLZYHL
 COC H]HC PLNWH\ RLC MHTLSG ]U\DH �
GO GSZSH \FZ]Q CHG

RN 
GD H[HZQ\ M[FN COC �HSL]HWLC\ CL\ HSSLC RHLOUG LY[CG HS[\HC PYU\ CKDQ GI MHTLS

HSO CLDLH HSSLSZ GLGL CHG [DF O\ H]LQCO �
GO HS]HC MLOHQG PLLJG RLLSDO TLTD HQYU CHG

�JDIQG FHTL LZQUQD LH[\ CHG PC Z[ [\HC

GCDG �GQ\CGH CKJG ]UFH] RN\ �PLQO\H GQGD ]OHU Z[ PLHHOQ PLNTSG\ RDHL PE GI LW OU

]JSQ RG �MTSD HLHKLD ]C CYHQG ]HJQ\G UDH\O GQLC]Q GSSLC �P\CDH ]CKJD LHKLD LFLO

VC �HSQQ PLUDHS VHUG ]HSD[Z ON\ ODTGH RHCNLFG DYQH �GSHDOH RQ\ VC ][THJQ CKHJG

PLLHOG L[L\\ GNOGG PE GQLC]Q PLNTSG ]C HS]TLW]O �MTSOH GJSQO PLC]Q HSSLC CHG



Y VF t ]HJSQ

CZ

O[HED ]HSSHD]GG LFL OU 
G ]C 
[H\]
 PFCG RLU\ PL[\ PLLHOG LN �RLLG MHTLS ]C PLHHOQ

LFL OU OQT M[F G\US\ GQ ]C PLOQD PLCKDQ GOC PL[L\\ CYQS �OC[\LMTS MTG \FZD
���
GO [N\

]FDHUD GCFHGG ]C PLCKDQ PG �PLQO\OH GOHUO PLLHOSG PLNTSG ]HUQ\Q CHWC CLG HI


GD PL[\LQD PLLHO] ]HQFC LOU [\HCGH GJHH[G �PHLZG LN �H]DHJH OC[\L LLJ O\ FHTLG

PLCKDQ PLNTSG �[DF O\ HOON �GJQ\D 
G RHY[ ]LL\U LFL OU COC PGD ]HNIO RLCH �HFDO

FQUQG GOHU\ ONN G]HDL\JD GOHU HI GCFHG POHC �
GD HO[HE ]HO]D OC[\L ]CFHG ]C


G [FUD 
\DN
N HQYU ]C GCH[G FLJLG �HQYUO TJLLQ OONG HC FLJLG\ LQHCOGH L][DJG

GCH[\ LQD GOHWN HI GDHJ POHC �HI ]QCO DO PL\O DLLJ CHG PE � H]LU[Q RCYD KH\W [DJNH

LSLU COC �CHG HL\UQ ]H[\NO Z[ LCS] HSSLC GI O\ H]SHQC [\HL RN\ �
OLC
 ]SLJDD HQYU ]C

HL[DJO ]WHQ CHGH �
G [FU LSWO 
OLC
N FUHY CHG L[G L][DJG HFQUQ JNDH HD ]HLHO] HL[DJ

V]H\H ELYS CHG PC �G\O\ LW GDH\J CLG FHTL�]QC G]HCD GCFHGG POHC �
G L[JC GNLOGD

G[QCS PLNTS ]\[W\ PLOE[QG RHTC RG �HEHJD 
[W
 ]HLGO FUHS CHGH �
G ]NCOQD OLUW

RQ GCYL GU[G �PUG ]HDN\ O\ GI EH[LF LW OU PLNTSG ]QCQ GLLKTG ]C KLODQ �HL]HDZUD

H[DU PG MC �
G ]NCOQ RUQO OHUWO OONG LFL OU HJO\S HOOG �
PL[W
 ]SLJDD HLG\ �PLOE[QG

PGL[JC HN\QS �OGZD 
PLOLC
G PG\ PL[DFQG L\C[ �[HQEG HNHWLG ]C H\UH 
[W
G FLZW] OU

�OUQD PGLOC V[KYGO �
PL\DN
 ]SLJDD PG\ �PUG ON ]C H]LTGH LHOE F[QO

�OC[\L O\ 
PL[W
OH 
PLOLC
O ]\OH\QH ]OWNHQ PLNTSG ]QCD GCFHGG\ CHWC PLSLDQ HSJSC

OLCO PLSH[\U LS\ �[WO PLSH[\U G\HO\ �]HSD[ZG O\ GUHDZG GJTHSD KODHQ GI [DFH

PLLJG ]C DYUOH PLLJD KHO\O ]DLLJ OC[\L ]SHQC O\ ]LFHTLG ]QCG LN �\DNO RH[\UH

G]HC HQLLZL GQHCG LOHFEH PL[DFQG L\C[ PC Z[ RN GLG] CLGH �HOHN PUG ]OJS ]HLGOH

RLLGH RQ\G [HUL\ RLD\ TJLG ]C RLDGO G\Z\ COC �\OH\QH OHWN JND PGL\UQDH PGL[DFD

PLWYQ HSLLG GI LWOH �[WOH OLCOH \DNO � �� �� O\ TJLD GOHU ]OHTG LN �]OHTG [HUL\ RLDO

�UD[ �O\ TJLD Z[ PLOHU PG MC �PLUD[�\O\ �LYJ �UD[ �GQHF TJLD HOUL RLLGH RQ\G PE\

\L \DNG ]JSQD �[WGH OLCG ]JSQQ []HL RQ\D G[L\U CLG \DNG ]JSQ\ CYQS �LYJ �\LO\

GI CQ\H �RH[\U ONO RLGG ]L\\ Z[ \L [WGH OLCG ]JSQD HOLCH �FJC RH[\UO RLGG UD[

Z[ CHG RLCH ]OHTG OC GHHOS Z[ HSSLC � RLLN HGHQN � PLNTS ]JSQ O\ RQ\G �[DFG O\ HQUK

O\ LCQYUG E\HQG ]C CKDQ CHG COC �[]HLD [L\U �[]HL [L\U RHIQ �
RHIQG
 E\HQ O\ RHHLE

OU VC �GNOGD PE HSCYQ MNH �]OHTG [HUL\O OLDZQ HSSLC H[HUL\ MNLWOH �OON M[FD GJHH[G

GI ]C GI RLDNUQ PLNTS ]JSQ O\ RQ\GH ]OHTG\ LW��]OHTG G�F �FQ ]HJSQ ]HWTH] GC[�L[G

GOU] RQ\GH RLLG O\ RLGG ]LULD[\ DH]NG UDZ MN PH\Q �HQYU LSWD PE CD � GDFSN � RQ\G


LYJ �\LO\ �UD[ �PL[D\ O\ P]LLOUD [HE\G OLE[G POHTG [JDS MN P\OH �LCQYU J[HCD

�IK�HK [DFQD � \[LG [�\[ \H[LW�

�GJSQO ]OT GWLCG ]L[L\UHPFCO �GWLCG ]L[L\U [QHU CHG GLHEG RHIQO PHLG ]OLNC [HUL\

C]HOLOF CEOWH CQQLF CEOW �GYLZLO GSL\ RLD ZHOJ CHG HSQI L[QJG��KW ]D\�GSLC GSL\G

�GYLZLG RQI FHTL OU CHG JNG O\ MQTGH �[]HLD IC GSH]Q CLG PLLJG ]OHUW �RHIQ ]\[HF

\L\ [HUL\GH �GSL\ O\ GN[UG RLC P\ �GQO\G GQHZG [HUL\ �GSHLOUG ]HLSJH[G FYQ ODC



]UF VTHL

DZ

PHLG LZOJQ ZOJ ONO G[LYLD ZHZJG RHIQG [HUL\ �GWLCG ]L[L\U ]HLGO ML[Y CQHF HO

�PO\G

�GJSQO ]OHT GWLCG ]L[L\UH]COUGO GJSQGH �\FZG PH[QO LSHLJG JN ]COUGO JDIG RNHGH

OC P]HC [H\ZO �]H\UO RNHQ LSHLJG JN\ �PLOUWQGO ]HCYH] HSQQ\ �LSHJQYG LUDKG JN

�G\HFZG RNH]

�RLGG ]ULD[ ]L]N RQ\D GOHOD[LCQG [QHJG �]LSJH[ G[CGO PLC]Q RLSU [DN CHG RQ\G

\FHZG JH[ CHG [LNIQ �H]JL\QD FHDNG ]C [[HUQGH PLSWG ]C OLGYQG �M\HJG ]C \[EQH

G[HYD ]HOEGO [DN CHG J[NHQ GI RHLOU JN\ �OHOYG G[HCD ]LGOCG GUWHGGH GJHSQG FHTH

PLLJG DYQ OONO JNG CD\N ICH �GQHCG O\H PFCG O\ �LSHJQYGH LUDKG RNH]D �]L\[\

G\HFZ GUW\G COD LUDKG JNG DIUL PC RN RLC\ GQ �RHY[H G[LJDD \FZ]GO CHG RNHQ [DN

]HLGO DJ[G PLLJG P[I IC ONHL CO �]HOEGO PLLJG JN O\ OHDEG CD [DN [\CN IC\ �]L[HZQ

RQ\D GOHOD ]HLGO GNL[Y GJSQG �PLQFHZG HLFUYQD HLOC OE]TS CO\ �\FHZG FHGQ UW\HQ

MI RHUK HSLC\ LSWQ �G[CGG DYQD L[QEO HSSLC\ L�WUC �G[CG GSHN]O RN PE DH[ZG �]L]N

GLOUG ]QHUO GN[UGD RHHNQ CHG [HUL\GH �
]HJSQO ]L]N MI RLCH [HCQO ]L]N MI
 �]L]N

]L]N RQ\D GOHOD �GWLCG ]L[L\U ]QHUO RLGG ]LULD[ CHG\ �GJSQG ]OHET L�U\ �]LUDKG

�RLGG ]LULD[

�FJCG \DNO RLGG ]ULD[ HNTSH]HLGO ]F[HL CLG �RQ\D G[CHQG �GQNJG ][CG\ P\N

PLLJG FHTL ]HLGO LFN �H[HCD HLOU GOE]Q PLLJG JN\ UDKG FHTL �LSHJQYG JNG PU ][\Z]Q

�H]LHG ]L\C[Q RFHUQRLGG ]ULD[ ]L]N RQ\D GOHODH]QHUO CHG GOHU RN �GJSQD [HQCG

H]FQD MTSG TJL]QH �]LSHLJG GSHN]D\ PLLJG [HC OU ULWHGO �\FHZG [HCD\ GJQ\G FHTL

FHTL CHG GOHU GNNH �FJCG \DNO [\HZQ �RLGG ]LULD[ �GQNJG ][CG ]QHUO GNH[UG

�HSHUQD GJQ\GH HLSWO GHFJH IHU [\C PLLJ PLZOC ]JQ\D GOU]QH �LK[WGH LOONG �PLLJG

�
GO [N\ MTS MTG \FZDH]HC CHG FJCG FLZW]G �PLLSJH[G ]H[HCGO PS\L PLFLZW] LS\

]ESU]Q CLGH \FHZG JH[ GCOQ GQ\SG\ �]L]Q\SG ]HOFEG ]UD �H]U\O [LCQ CHG\ RLSUG

ONO MN [JC \Q\QH CD\ �G[HCG P\H[ O\ M\QGG CHG LS\G FLZW]GH �H[HC OUH 
F OU

�GD ]H[DJ]Q GJQ\H GQNJG\ G[H] O\ GFHTLD �H]HQOU]G ]UD PE �G\UQGH PLLJG LN[U

]CI GJQ\GH �G]HQOU]G [JC M\QSH MOHGG M[FG ][CGD []HLD GQNJG ]QL\[ CLG ][NLS

]C ]HQFO OON M[U RLC �ONQ GQQH[ GD CLG G]U\O GSHLOUG GLOUG\ \FHZG ]SHN] CLG

]HSHLOUG GL]HOHETQ ]JC CLG HIH �G]HOEG ]UD GN[U ]HQQH[O PHOLUG [JC GQH\L[ ]\HFZ

LSWQH �MTS MTG \FZD PC LN �GSHLOUG G]OUQO XHJQ ]CYO GNL[Y GSLC\ �\FHZG ]JQ\ O\

GSHLOUG G[HYD FUO ][C\S HI GSLJD\ �G]HOEG ]UD GL]HOHFE ]C OHUWO CLG GFHTL ON\

PSLC\ PLLJ L[FEQ UEWGO ONH]\ ]CIN ]HN\Q]G COD �G]HQOU]G ]UD PE �]QOUSG


UD\ GLSH[EQ � C[QJ \SLC UD\ LN �RL]\G ]C RLZZHW
 � 
FO [N\ �GN[UO PLQC]HQGNHT�

��KQ�GJQ\G ]\HFZD OUHWG FHTLG HGI �CQEHF GO RLC\ ]HOEGG ]U O\ ]HQQH[G M[U [QHON

[H]D COH �GLS\ GFOH]D HSQQ ]WU]TQ PL\SC ]JQ\\ �PLLJ PLZOC ]JQ\ CLG G[HZQ\

G]YLJQQ XHJ ]CYHL GSLC GJQ\G ]\HFZ\ ]CIG GOHETG LSWQH �GQNJG ]QEHFN M\QG

]QEHW CLG ]H[N\G\ P\NH �OH\NQ PH\ O\ \\J RLCD �FCQ [DE]GO ONH] �RHLOUG G[HZQD

[HC HGI �]H[N\G ]OUQO GDHK DH[Q GCD CLG\N GSHLOUG GJQ\G GNN �PLOLE[G PLLJD



Y VF t ]HJSQ

EZ

GUWL GWLTHQ CLG\ �LZOCG [HCG ]OHFE LSWQ PLZO]TQ PLLSHYJG PL\HJG ON\ �DE\SG Z\JG


L[\D MO GQN L\WS MO GCQY FU LFU LN �
FO [N\ �[HYLG ON ]C PQH[O RHLOU PLZOC JH[H

�E�COZ 
QU GLC[ ]OHU MH]Q�

DH]NG [QC\ GI
�D OCHL��PNLZOC 
G P\ ]C P]OOGH UHD\H OHNC P]ONCH[JC VC\ �HSLLG

PLCLDQH RLL PL\LFZQ OC[\L\ PLNTS RLSU IQH[ GIO\ �
G P\ ]C HOOG] �HUD\]H HONC]\

G �
GO PLOHOG COQ GLGL P]UFQ CO\ VC\ � JDIQOIQH[ GIO\ �GF[KH GJN\ MH]Q VC HSLL

�
GD PLZHDF PG PHZQ ONQ �RLL

PLLT\ GIH�POHUO LQU H\DL COH ���LSC OC[\L D[ZD LN P]UFLHP\ CHG 
LSC
 LN

HI G\[W FESN CLG\ �]HQ\ D�UD\ GUD\H�PL\O\G�PLNTS ]\[W ��CLG\ �I�O G\[W CLG\ �

HI G\[WD [QCS\ LWOH �GUW\GD PHYQY CHG\ GQFS\ 
FHTLD\ G[HDE
 ][LWT
G RLC LN
�PND[ZDDH]NG [QC RNOLSC OC[\L D[ZD LN P]UFLH[]TGD ]�L\G\ GC[S PLQUWO\ VCH

DH]N\ HQN OC[\LQ PLSW�CHGG PHLD LSW [L]TC []TG LNSCHPLZOC RLC H[QCL OC[\L LCSH\H

PND[ZD LSC PHZQ ONQ [L]TC []TG\ L�WUC\ [QC RNO � PD[ZD��JO\ D�J JHOL\G LQ�

PLNTSG\ PH\Q � X[CD GLHO]G ][JC GHYQ COH �PLOE[QG ]\[WO PLNTS ]HYQ GNQTS\ GQ


]HHYQG DHLJ\ PH\Q �DHLJD PLNTSD G[H] H]DLLJ �HQYUQ HSHY[D RD[Z DFS]G\ LQO DHLJ CHG

LQ RNOH �G[H]G OUH ]HHYQG OU ]HN[DG JTHSN �HS\FZH HSD [JD\H G\HFZG OU RQLT CHG

�PLNTSD GHYQ FHU HO R]S RNOH �G�DZG LSWO []HL \HFZH [JDS CHG GHYQD HQYUD DFS]G\

]C RNO\ �]HHYQ []HL FHU PGO HS]L\ PLLHC[ PG �HCKJ CO DONH U\HGL\ RHLN\ GIQ RSLUFLH

FQOO \L RNH �G\U\ PL[DFG FHUH �CL\S ]HLGO � DONO RNH �X[CG ]C \L[HGO GHY U\HGL

�GHYQ ][[HE GHYQ\ PUKG HGIH �]HHYQ GD[G FHU ]H\UO GNIL ]JC GHYQ G\HUG\ �HSL[HFO

GQ CJLS �PFC P]TQ PLDHLJ []HLD DLLJ]Q GE[FQD GOU]S\ LQ\ [CD]S\ GQ LW OUH

G\HUH GHHYQ HSLC G[HCNO\ VC �OHFE [N\ HO \L ]HFLTJ ]FQ HC RLFG ][H\Q PLSWO G\HUG\

RLSQHCG Z[W VHTD ZLHFQH �[]HLD DLHJQN CHG FLTJGH ZLFYG\ RSLUQ\ GIQ ODC ���EW�[QC\

G\Z W�NU\ �[HQ\] PLZLFY ]HJ[CH PLDHK M[FD MO] RUQO �RLC �GLO [QC "LNG CSLF �GLO

RLFG\ HQN CHG PLFLTJH PLZLFYO\ PH\Q CHG ODC � RN RLFG RLC CG �LNG CSLF HO [QC MLC


RN��JO\ 
G\Q \[F
�

CY VF

"PLNTS LUDH PJO GLFGD CNLCF [LIS OLCQ CS\ LCQH
[LIS ]\[WD \[HWQN ��G [DFQD�OLCG ]CH
HNTS ]CH H]JSQ ]C RGNG G\UH ���PLQO\ JDI G\UL�D�UD ROGO H[QC\ HQNH�CSLQC M]UF CZOT
 �


RLSLQ ]UD[C CNG RLSLQ LS\ P]G�[LIS OLCO GFH] HSQYUQ ]HH\GO RLC MNOG �
PLNTS PLSHUK\ [LISG ]HSD[ZD [QCS MNO\ G[H]G \H[LWD L�\[ \[W\ GQ LW OU [DTG VLTHGO \L@

PLNTSO �HOONO H[LIJGO DH]NG ML[Y MNO �PJO RHUK\ �\FJG [DFD RHFLO CYL\ LSWQ �R[ZD CDHQ�

��\�U �G[HCLWON PE \FJG [DF GI L[G �GYQH XQJDH PLSLQ GUD[CD RHFLO GCYL\ GFH]D PE RN PCH



]UF VTHL

FZ

OLCH GFH] FHQOO \L PJOG LSLF RLSUO\ L�WUCH� PLNTS GSLUKGO ]FJHLQ G\[FO PLNL[Y MNO �[LIS
I�QI [LIS���W OLUO CDHQD 
U��>�H\ZHG CO [JC [DF RLSUO

�D�U��
LC[Z L[] RSLUD �[WNO ]CKJH [L\NGO P\CF CNLG ODC ���
U[HYQ ]CKJ\ RCN [CHDQ
[WNO GCD��XHJ G�F �Y PLJDI 
TH]D PE 
UH �K ]H]L[NDH �IL RLN[UD H[QC RNH�G�QE[H L�\[ \[WHRCN�

�]H]L[NDH]HUHD\D C[QEG L[DFQ H\ZG [DNH �PGLOU PLCD PLUESG\ PL[DF GUD\ OU ���J�UESG\
U[HYQG ]C [L]GO CD RD[ZGH �PLCKJ P]HC OU [WNQG GI CHG HQYUFL �FUZ J�HC [WHT P]J ]�H\ 
U�

��P\ ]HUHD\ [LCQ ]LD L\HFJH GFHGLRHUQ\ 
[ [QC FHUH��Y OLUO CDHQ � HK GKHTD�U[HYQG ]CKJ MNO\
�CKJ OU PLCD PSLC\ LWO � PLNTS PLSHUK HQ\CH

]CKJ GFHGL 
[ ]UFO\ �]HQHZQ GQND RHUQ\ 
[H GFHGL 
[ ]ZHOJQD HI GOC\ ]HO]O GC[G\ LQ \LH
PSQC RHUQ\ 
[O HOLCH �\�U �H]KL\O ]NOHG ]HUHD\D CLEHTGH �G[WNO OON GCD GSLC U[HYQG

HZQ ONQH �H][WN [HQEO GCD ]CKJGH �L[QEO CO MC UESG L�U [WN]G[WN]S\ RHLN PLNTS CLDQ P
L[QEO CO LN VC UESG L�U��FHF FL U�UH �ES C�J TLESUD [�I[EG L\HFJ L�WU�

Q R[GC O\ HOLC
PNLFUQDLCQH �CO FLJLF ODC �[HDYF LOLQ LSG CSLQC M]UF CZOT � "CZWS
�
���"]FOHL ]OHUQ CS\� ]FOHL ]OHUQ �GOHU RD[Z CHG\� R[GC O\ HOLC FHQOO CL\HZG ]SHHN RLC

OU CLG CL\HZG COC � 
HNH GLC[ ]OHUH [LISH U[HYQ HQN �RD[ZH RD[Z ON OU FHQLO HSN[YHG L[G\
Q R[GC O\ HOLC FHQOO RLC\ H[QC\ GQPNLFUQDOU � PLNTS ML[Y [HDLY O\ CZHF\ [QHC L]LLG LN

PE FHQOO \L RN PCH �PLNTSD ]DLLJ ]FOHL ]OHU PE\ HSLYQ L[G\ �MND ZOJO RLC COG G\ZQ GI
Q R[GC O\ HOLCPNLFUQDR[GC O\ HOLC FHQOO CLG GOC\G\ \[W ]QC�]W\G POHCH �C�L PL[HCDH PL\HFJ L�WU�

��\�U �]FOHL ]OHUQ

�
���CHG CZLWTF �LS]QH L]LLQ [QCF CFW [DO COC
CHG TEOWG\ [DHTG CFW�[DO\ 
TH]D [CHDQ
RLGG ]L\LO\D PLOHOD PLSH[\U LS\ O\ ]JC �PLON LS\D ]HJSQ L]\ CLDQ �CHG OLC ZWT \DN ZWT
H]DHJO GOU] ]JCG\ [QHCH GS]QH �\DNG RLFN RLGG ]LULD[D OHOD RH[\U O\ ]JCH �OLCN �RQ\
PCH �L]DHJO GI L[G OLC CHG PC �GS]QH RLL RLGG ]L\LO\ CLDQ �RLLG LNTS RLSUOH �GDFSO � ][JCGH

�GDFSO � VFHUG EHOGH �GDHJO CG] RLLG RQ RLGG ]LULD[ L[G � \DN
GS]QH RLEHO GUD\ CLDQ\ H\[W COH RN \[WO HN[YHGH �OLCN �RLEHO GUD[C RLL CLDQ\ L�\[ \[W RNH@

�PL\FZ RCYD [LUG\ LWN��
OLCH \DN LNTS
 H[QC COH �
OLC LNTS HLOU CLDQ
 HSLS\ L[G\ �
OG MOQG [U\

OLC PU \DN LNTS CLDQ\ \[WO FFLY C�W\DH �FHF FL �JL�H RL\FZHQG�LOHTW�>
GI RHFLSD L[G\ � RLL LNTS COD RQ\H ]OT O\ PLNTS ]JSQ DFS]GO PFC OHNL\ PGL[DFQ UHQ\O \L

RHLU ML[YH �RLLG OWHN RLCH GJSQG OWHN\ HSLYQ]HSHLOE �FZ RQZOH �FW PLJDID HL[DFO RLLYH �]QC ]W\ L�WU�

��DZUL ]HOGZ

�
���[QHO FHQO] �\O\ RD LNTSO PL]\ RD LNTS RLD ZOJS OHNL
MOQO�GS\QG D]N�H�D JDIQ L[HTLC�

P�DQ[G D]N\ GQH �D[Z \O\ RD OLC G[H] RLFQ\ RCNQ UHQ\O�CL�C Z�GUQ��H]HC PLDL[ZQ RLC\
�RSD[FQ COC HSLC

HLNTS RLF DH]NO DH]NG M[YHGH �OHTW HSLC\ COC G[H]GQ HDL[ZGO [HTCH RZIN CHG\ [\WC\ �]J[NHQ GLC[G RLC G[HCNO�

��DL[ZGH [DU\N HC �[JC CLDGO LHYQ RLC\N



DY VF t ]HJSQ

GZ

�
CD[ RO ZLFD �CWW D[ [QC
PGD\ PL[DF [TQ CWW D[\ T�\D ]HQHZQ GQND HSCYQ �RCN HQN
HLFLQO] ]C CD[ ZFD]T[E POHCH �
GD[
 HSLSWO P\H� �IQ ]H[HND �Y PL[FS �EL Z�HQ �GS PLJTW �CS RLDH[LUD �

��CD[ O\ HD[ GD[H CWW D[ O\ HD[ CHG CD[ L[G\ �S�NH �
CD[
 �\�C[G

HFLQO] PU RN EGS �VTHL D[ �CD[ O\ HD[ PE\ FJC PHZQD HSCYQH\�U � 
GD[
 P\ E�LH� �EOZ RLOHJD �

��J�DH 
TH]H L�\[D

GDJ[ � RN HEGS\ PLQNJ LS\ H[NIS FHUH��HU RLDH[LU�CSSLJ [D CSHG D[H���CT ]HDH]N�

DY VF

�
[HDYD ]HNLQT L]\ �L[LQE
COC [HDLY ]HSD[ZD GNLQT RLC\ HSLFLD CLG GODZ �[QCQG RLSU
]HNOG [C\ RLSUO HSQQ PLFQO\ P\N [HDLY ]HSD[Z [C\O ]HHYQG OU CDG [WQ FHQOO RLCH �PL]\D

��P�DQ[O GS\QG \H[LW�


PLNQHT HLSDH R[GC GIH �PLOUDD COC GNLQT RLC COGH �RHUQ\ LD[ GLO [QC
HI GNLQT MNOG �
�
[HDLYD ]HNLQT L]\
 GNOGD GOHON GSLC

�]HSD[ZG ]NLQTQ GSLF FHTLD GSH\ HI GNLQT RHUQ\ 
[O\ [CD\ �H�FN� FHF \FZQ [WTD 
U

�
"HH\HG LCFH CG �RHUQ\ LD[H
PHZQ RLC C]LL[DG RQ POHCH@ C[ZD HH\HG\ MNQ CLG CL\HZG
>[HCD ML[Y L�\[WH �G[QC\ GI CHG GFHGL LD[ L[G\ � RHUQ\ 
[ OU ]H\ZGO��L�]N L�\[UH �\�\[�

�D�U�[LU\ RLCH
�
PLSZID COC R[GCD GNLQT RLSHUK PLDNHN ]FHDU LL]L] LNLGQ G\Z G[HCNO
Q KUQS CO\ CLYHGO CD\ \[WO \LH "R[GCD GNLQT PLSHUK I�U L[LU\\ [QHO[WG[HQCG�

R[GCD COC PLSZID GNLQT PLSHUK I�U L[LU\ RLCH PLSZID GNLQT RHUK [W ��]HHYQG ON OU CDG [WD
DH]N MNO �LJG��H�L PL[HCDH PL\HFJD GDJ[GD U�UH �]QC ]W\H G[HC R[Z�

CT[LE � "[HDYD ]HNLQT L]\ L[LQE CSLD[ [QC CGH C[ZQ HGSLKUQO LO GQO GFHGL LD[H

�
CQOUD
CLG C]NOG �C[Z LO GQO
 �RN HOC\ FHQO]D ]HQHZQ GQND�FHUH �GN [LIS �JN GNHT 
U�LN �

�RGD ]\[FS G[H]G\ ]HFLQGQ ]JCD RCLYHGO RLCH C[ZQD IQ[ ]HNOGO RLC
�RCN HQN �
GNOG
D CD\ [DF OU C[QED PLQUW GQN HSLYQ CQOUD 
C]NQTC
 [FED RG\ ]H\[F POHCH

[]TS IQ[
 COC RSLC HOC ]H\[FH �>EJG ]HSD[ZD 
Q 
L 
Q [H]LQ GHIQ[ �GNOGQ PLQG MHTLS RHENH@

��C \[H\ \L[ []TC ]OLEQ �F�WHT GNHT P�DQ[G \H[LWD 
U�RQTO LFN COC PLQNJG LFL OU H[QCS CO\ \LH
RLSUQ \[FG RLC\ 
���GKJ X[C
 ZHTWG OU PLQNJ PHNQT\ G[H] L[HUL\ HQNH@ GNOGG ]C [HNIOH

>OON ZHTWG��[WT ]L[Z ]QFZG �GS\QG \H[LWO P�DQ[G ]QFZGD 
U�

�
GNLQT GSHUK � PLSWO GQF TSNS\ ]CKJ ON �[QHC RHUQ\ 
[ GLG\
]LQLSW ]CKJ ON �\H[LW
G U H F L G [ L D U OU ][ W NQG
RHLU ML[Y L]NCH
 �GNLQT ML[Y RLC PLSWD G\USG [LU\ L[G\ �

��DZUL ]HOGZ ]HSHLOE�
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HZ

H[QC\ GQ LWOH
CQOUD CSQLT � 
GLG\
 C[QLQO LO GQO
RQTO LFN Z[ GI OON KZS RNC �
[\WCH �PLSWO RQF TSNS\ >GUHFL GHYQ OU PL[WNQG@ ]HSD[ZD ]H[HQC RG [HDLYD ]HQLLZG ]HNLQTG\
PG\ � RH\JS [LU\ ]HD[O COH P�HNU L[LU\ ]HD[O HO [D]TQ\ MNO ZHQLSN \Q\Q GI OON\ FHU

PLSWO PQF TSNS PGLS\ LN � [DF POUG [WD �[HDLYD HSLYQ\ ][JC GNLQTO PLQHFPL[HCDH PL\HFJ L�WU�

��H�L

CL\HZG OU
GLG\ C[QLQO LO GQO
CZHF\ GI OOND [QHO CD\ X[]O PHZQ GLG G[HCNO]CKJRHUK GQF TSNS\

][GK �JDIG ]N[D 
U� RCN PL\[WQG\ COC �GNLQT HD RLCH [HDLY ]HSD[Z [C\N HSLF � GOHU CHG\ I�U [W CG �GNLQT

PGL[DFO UHLT UQ\S COLQQH@ �GNLQT HD \L GFHGL 
[O VC\ �]HHYQG ON OU CDG [WN I�U [W O\ HSLF\ HKZS �FHF FL �\FZG

�>RN GY[] CO C[QEG\ MNQ

PC HL[DFQ [H[D RLCH �GNLQT PGD RLC\ [HDLY ]HSD[Z [C\ RLFN GI [W RLF\ KH\W [DFN KZS �IK�NZ� MHSLJ ]JSQD POHCH

L[DF RN \[WO PHZQ GLG IC LN �RH[JCG GI FYN PCH � GNLQT HD RLC\ GID GFHQ \�[ PE HC �GFHGL 
[F CDLOC Z[ RN KZS

�KUQO COH GI OOND GQ [DF ]HD[O CD \�[\ UQ\Q RH\OGQ LN �C[QED RN H\[W CO\ [\WC POHCH �[HQCN RHUQ\ 
[

�
���CL\S [LU\F CLQHF � "PLSWD G\USG [LU\ CQLCH
LHFLH HSLYQ CO\ MNO PUKG\ D]N\ LQ \L
GNLQT ]U\D COC LHFLH RLCH �GNLQT HD G]LG CO\ LSWQ �PLSWD G\USG [LU\ OU OHFE RGN]�H\ L�WU�

��CQ GQO\ RLSD

LSHZIJG \H[WDH�L[JC��HLOU ]HFH]GO CHG LCSE �
GO O[HEG HLOU GOUH OLCHG �[JC PUK R]S
�]HCKJ [C\DN PLSWD G\USG [LU\ OU GFH]Q GLG\ D]N\ OCSD[DCG ]UFN COF GIH

HSD[Z
�
JTW COH ���[\UQ COH ���[HNDG COH �]OQQ HOC PLKUHQQ FYLN \[WO \LHSD[Z[\WC �
HSHY[D LHO] [DFG RLCH �L[L\U H]CLYLD COLQQ \HFZ CHG L[G [\UQ RNH �PJ[Q \HFZ [HNDG\ PH\Q
MNOG �FDOD CHG COH HD PLDLLJ ONG\ RHLN [\WC � JTW RD[ZH �
HSD[Z
 OOND PSLC MNO �PFCG O\


HSD[Z
 OOND HSLC��G[HC R[ZDH \�UU �]QC ]W\ L�WU�

��
PLSH\C[G ]TSN
D HLOU [LUG\� C[ZLH ]\[WD E�DO[G ]SHHN HI\ [\WC

LH[Z RLC �>PLSLSU GQND [HDLY RD[ZO CHG GQHF MN PH\QH@ FLJLD CHDO HN[F RLCH CLWHSND CD\ RHLN FHU O�L JTW RLSUOH

�LK[WG 
HSD[Z


DT G�QE[H �L�]N� L�\[ HD]NH �CHG CQOUD C]NQTC LC[Z H[QC CSZTQOOU [WNO PLCD PSLC HOC ]HSD[Z G\O\\ �C[

OUWS CHGH HLOUD OU ]HY[OH [WNO CDG RD[Z � 
HSD[Z
 KHULQD ]OONS HI C[DT\ RN]LH@ �GDHJN PLCD COC ]HY[O HC CKJ

�>GS\QG \H[LWD P�DQ[G ]SHHN HI [\WCH �HOCD N�C\Q �HSD[Z LFL OU GY[SH D[Z]QH

LHYL[ GSLSU\ GNLQT RLSUO O�L\ � ��I PLJDID� LFFGO ]HSD[ZG \ZG OOND JTW COGH 
TH]G ]GLQ] ]D\HLQ GID\ RN]LH
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