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�G[L\ PLSHUKG ]HSD[ZD �GOLOD PLNTS CLDGO ]H[\WC RLC Q�[O\ PLKZHS RCN 
TH]G\ [\WC HC �CLFGO G�[D
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�
G[L\ HI [QHC LHG DDO DHKDH GJQ\D\O\ \SHUD �CZHF G[L\G ]FHDU OU DH]NG FLWZGH]FDUH

MLDLC ]CHQN GCHDS JH[ G[\QH �OHC\D HSLYQ\ HQN GU[ JH[ ]OKDQG GDH\J GFHDU CLG LN �
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[QHO FHQO] �RLSQ RN[FH PLDSU CLDG
�
CLD]�H\[W 
TH]G
PLDSU CLDG
P\L[WG [QHON
RN[FH
�
[IULOC 
[OH@ PL[HNLDN GOLJ]NO RLL H]HC CLDQ��NZ RLOHJD�CYHLG GZ\Q CLDGO OHNL �]H[LWG [C\Q VC

HGIH �RQ\H RLL OU P\ C[ZL\ CO ODC �PLDSU PFHUD G]LG PL[HNLD P\ ]CL[Z POHCH �>PL[HNLDO PGQ
HSLS\\�GOJ VHTD�PL[HNLD P\ C[Z CO\ [DHFQ � HSQQ HODLZ COH RQ\H RLL L[HNLD CLDG RGNG VTHL\

GZ\Q G\US\ [JCO COC G[LYD ]U\DCOC �PH\[E HSD[D GI RLUNH �Z�QK\D CDHQ � \�C[G 
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 HQN �\FZQG ]LD GI � 
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OHZD HSSUL PLZOCGH [DFL G\Q]HLGO GN[YHG [WH\ OHZ GLG\ LSWQ LOHC

G[L\ LSLF C[QEG M\QGD HFQO LNGOH �OHZG O\ GQH]TG H]HUQ\Q ]C PLOQO PE[]O �HQU G[L\
PU [HDY ]LSU]OH ODHL O\ N�GHLOH G�[O ]HFJHLQ ]HN[D O�IJ HSZ] LNGOH �GUH[]H GULZ] LZHTWQ


]HULZ]G��C�KLO\ OYSDS C�[EGQ�
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 [HTLCQ F[WS RLF CHGH �G]LQD HSLF RGNG ]FHDU FDU\ LHO �
�GQ] GSLC\ GFHDUD HOLWC DLLJ MNOG �>PLLHOO ]FJHLQ G[GIC PH\QH [I PH\Q �PL]\ DLLJ FDU\ LHO

G]LQ HLOU DLLJ HSLC [IG\��KW\ MHSLJ ]JSQ L�WU�


[UH\Q
[U\G [QH\ ���PH\[E HSD[�PL[QH\ HLG \FZQD ]HQHZQ G\O\DHP L S G N G��FLQ] \L[ RS]FN�

PLJ]HW HLG PLSGNG � ONLGG ]H]OF RNH �]H]OFG PL[EHTH PLJ]HW �PL[UH\G PG HLG ]HQHZQ P]HCDH
PLLHOG COH R]HC PLWLEQH��]YDHZQ GKL\�

�
MLOQQF C[HDLYF CJLO\C GHGF LFLQ �L\C D[ [QC COC
VC\ UQ\QH �UHDZ CHG [HDY JLO\ P]T
�[HDLYG FHDN LSWQ �OOW]GO \ELS\ PFHZ [HDLYD MOQLGO ML[Y UHDZ [HDY JLO\

MH[U RJOH\D POHCH�HK�ES J�HC��HO H[QCL\ FU RL]QL COH HQYUQ GDL]G LSWO F[HL UHDZG Y�\\ D]N
�HS]LEHTQ �P\ C�[EG [HCDD HL[DF OU GQ] RNCH[HKG RH\O\ COC �[HKG OU RCN HL]HGEGD X�DUL[ [LUG RNH�

��P\ GNOG [HCDD D]N RN �HO H[QCL\ COO \ELL\ CO ODC �D[TO ML[Y CO UHDZ Y�\\ Z[ JNHQ HSLC

PL[DF [C\O GSHQQ\ COC GOLW]O UHDZ HSLC\ X�\D C[QED [DHFQ\ �U�H\G ]UF D\LLO \L ZJHFDH
RLOHJD L�\[U@��FN�LCFH\ L�WUCH �>PL[DF L[C\OH ]HFSOH [WH\ ]ULZ]O GSHQQ CHG\ X�\ \L\

FJHLQD GSQ]G\ X�\ ODC �MOQLQF FLDU PHZQ ONQ �RN PE GOLW]O PJHO\ CHG CGL\ GY[]Q [HDLYG
GFHDUO PLHSLQO RH\C[G PHLG GI GLG\ LWO � HNOQS\ PLLHOGH �OON MOQLGO ML[Y RLC � GOLW]O

MNO FLQ] FQHU\ UHDZ X�\Q U[E\ [\WC MNOG �DH]ND [CHDQN��P\ GNOG [HCD�

G\US X�\O HGHSLQ\ GU\Q\ PH\Q �]H\[ ]OLKS COO M[DQH G[H]O GOHU X�\G\ HEGS\ �E�KOZ� J�HC U�H\D U�U

�RN PLEGHS RLC HOC ]HSLFQD\ D]N C�Q[GH �MN OU HGH\[GN

DCD GU\] PHLG H]HC GSH\C[D ]LDG D[J\N �H[QC �DLLJ PHLO GDHJH LCNI PHLO ]HNI RLOEOEQ

H[QC G[L\ GQH ���GLG�P]LQYL P]U[DH PSHC ]C PGLOU D\LH[QHO HZLWTG COH
G P]LQYL

HSLZOC�
HGLLQHWD HGO OWSF CHG CQOUD CLLOLC ���GLS\D RNH �PH\DNH PLDLHC HCD\ FUH]HCD
PGLOU DL\G PHLPHLG H]HCD H[QC\ �P]HSHO]H P]LLND � 
PSHC
 ]C G�DZGOC HS]C CLDQ 
G GQOH

�IDO HLGL HSWKH HSL\S D[JD OWSO X[CG
PLLTQHP]LQYL �P]LQYLRQI H]HCD\ OHWNG RD[HJG P\ OU ���C�\[GQ L�WU�
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RHELSGH GJQ\G

GJQ\GH GDGCGH GC[LG �HS][H] LW OU G�HOCG ]FHDU ]HFHTL PG G\O\ �[DF O\ HOON ���


[]HL G�HOCG OC D[Z] CO ]LSU]G LQLD M]ULSND RNCH �GOCQ ]JC OND MLZOC OC D[Z]G �

P\N LN � GSHHNH GD\JQ MH]Q GCD HI M]JQ\ PC �PLDHK PLQLH ]H]D\D M]JQ\D [\CQ

GD\JQ GNL[Y H]HYQDH G�HOCG [DFD GJQ\G PE MN �GSHHNH GD\JQ PLNL[Y PLSHSJ]G\

� GD MO DLKLG FCQ GQ [LN]H GLOU GHYQO M]DGC MH]Q GQYU GHYQD JQ\] RUQO �GSHHNH

GOU] PCH �MDODH MLWD MN OU JD\ R]H � HLQUSQH HSJO\ OC CH[ZN H]LDO ]CD HOLCNH

ZDF] PFL OU VCH �PLZOCG ]FHDU GOC PE MO HLGL �FHZL[GH [QIG ]E[FQ OC ]HHYQD M]HILOU

LZHOCG RLSUD��S 
D [QCQ �L[IHNG [WT�

PHLZ LFL OU PFCG \WSD ]HTSNS HLSWQ GC[LGH G�HOCO GDGCG\ [DFD ZWT RLC GSGH ���

GJQ\G HGCLD] ODO � G[H]G RGD GS]S\ [HUL\G LWO RQLLZL\ LCS]DH �GOCG ]HHYQG

GSQID GOLW] OHKLDOH GOKDGH ]HHC]GH ZHJ\G PLCLDQ GLOC\ GE[FQO PLDHK PLQLH ]H]D\D

PFCG [C\LL MN LFL OU\ �GJLOTGH GOLJQG RQ ]H\CL]GO GC[LG HGCLD] ODOH �HSLOU GHHYQN

[QCQD GLOU HSLHKYS\ �HZOJD GJQ\G ]HYQ OU [HDULH HLLJ LQL ONO FJWDDHKG OND ]JQ\H
�MLZOC 
G MO R]S [\CMOHG JD\G LN �ZHOCG ]DHK OU JD\O HLOU\ JD\G KUQL GI LFL OUH

[QCS\ GQ HD PLLZ]L ICH �GJQ\G [JC���DDO DHKDH GJQ\D C�G ]C ]FDU CO [\C ]J]
MLDLC ]C ]FDUH
M]LQU ]C JLNH] JNHG
 ]HYQ PHLZD GCSZG HSCLD] CO\ LFNH �
HEH

GNI GLG] COH H\WS F[KL] GI LFL OU\ �GDLC ][LKSH TUN LFLO �]HQNJD HL[DJ PU ]HJYS]GDH


GOLW]G ]H]UD��CL�E P\�

P]HC PLC[HZ PLWHTHOWGH ]H\WS P]HC PLC[HZ PLCWH[G\ ]HJN G\O\ HD \L PFCD GSG


CHG FJCGH �]HJNLUDK JN�RHIS CHG\ JQYO GID GQHFH �GSIGG JN R]HSG CHGH �FDND HSN\Q\

�[\DG CHG HOYC ]HSHIQD\ JDH\QGHLSHLJG JNGHVHEG OND JH[G K\W]Q HSQQH DOD HSN\Q

CHG LN �RLLG CHG HOYC JDH\QG DHKGH �]HLJ R]HSG CHGH �TL[CS\ PLC[ZSG PLZ[HUG M[F OU

DH]N\ HQN �HJQ\QH DOG PLNJQ�\HSC DDO JQ\L RLLHC[QJ �
G[HQH [[HT RD
 Z[WD CD[ [QCH

�RLJZW LSJL[HL\WSG JNGHPLCYHLG PLDYUG M[F GUHS]GH \HJG PLK\W]Q HSQQH �JHQD HSN\Q

PL\HJH �PLUHFLG PLOESG PL\HJ G\QJG RNH �JHQG ]L[HJCQ ]CYHLG G[F\G KHJQH �HSQQ

V]H\QGH [DFQG PGD\ � PL[]TSG�LOHC�[NFIQH [NHIGH [QH\G JNH RLDQGH �V]\QGH��"�

C]LCFN �\FZQD\ ]HFHDUQ CHG\ �[L\G CHGH �OHZG ]HQLUS CHG HOYC JDH\QGH DHKGH

PUKG HGI �GFHDUO [L\GH RLLGH [\DG H[JDS RN OU �OLOJG Z[WDH RLNL[UQ \L Z[WD RLN[UD


HD L]N[CG\ L�WUC ZFY G[HQ [WTD CYQS\��DW[ \�D\[G ]�H\ MH]Q�

PLLT [\CNH ���
�O�I C�[EG�HQ\O GCFHGH GN[DD GQHYU ]HZDFD PH[QO HLSLU C\S �H\H[LW

PLN[YS ]HQNJG ON �[QC GN �GL]HYHJH G]HLQLSWD G[H]G ON [HC ]E\GO HGNLI\ �\�]L OHFEG

GTFSGH PL\OH\QH U[DUEOC ]QNJ �P[LNIGH �P]LON]O POHN PUFLH �GD PLOHONH 
ZG HSL][H]O

]HFHTH PLLHOG L[L\ ]HFHTH G[H] LQUK DH[ LN IC [QHC GLG CHG �GD[G GJDL\H �CZLTHQ ]QNJH



]UF VTHL

JO

�GL]HQLUSQ P\WS ]HOND ]HQO PFC LSD PLOHNL GFL OUH �GFUOD UFLO [\WC LC [GHIG LSHZL]

CLDG ]HFQ GQNH PLSHELS GQN �[QHC GLG CHG �G[H]D PLIHSEG GL]HFHTD PL]QG ]HLJGO PLOHNLH


���PLDN[HQ [C\GH �LSLT [GQ G�U HSLD[ G\Q��RJO\G ]CW H[WTO DHOZ\Q OC[\L LD[ ]QFZG MH]Q�

MSQLTH �G[H] OHU HLOU ODLZ PC [NLS PFC GSLESG LFL OU
HC\L V]NDO�I HSL]HD[ H\[FHRLC

[QCS\ G[L\ RH\O COC HC\L�V] HS]H G[QI HC\RLC\HS HLG\ �]GZ LSD C\QD [QCS GI C[ZQH


G[H] OHU ]SLJD HSLLG �RH[CG ]C V]ND��O CSLS] R�[GHQ LKHZO�

DL VF

GOLNC OU CQOF HC ���G[L\ RLSHUK RLC HC G[L\ RLSHUK RQYU LSWD PLCDG PLNTS �HGO CLUDLC

�
RSL[QC CO GFHJO GL]\C �RSL[QC GL]\HMHSLJ ]JSQ [WTD�H�KY[�C[QED ZWTG\ \FJO ML[CG

PC ODC �[JC PHLD PFDO RLLG LNTS ]CH �FJC PHLD H]JSQ PU RD[ZG ]C DL[ZG\N COC [HQC HSLC
GQN D\LL GIDH �G[L\ RHUK LCFHH �GL]\ PU GOLNC RCN \L COG � RLLG PU ]OHTG ]JSQ CLDQ

�\�U �P�DQ[G ]UFD RN [QHO PHZQ \L POHC �RN GSLC 
TH]G ]UF\ D]N\ COC �PLZHFZF
[IS LSDC ]�H\DH�DN J�HC��FDOD JDIG L[HQC Z[ GOLNC OOND GJSQG RLC\ GKH\W GJSGN KZS

�
K�LD HOE J�LD HOE GSHQ\D HOE UD\D HOE [Q [QCF
�PLQH]TG ]HC[ZQG ]C ]\[WQ HIG C]LL[DG
PLNOQ [WTD�DL�FN D��[QCS�HLTL[TH HL[\H HLFDUH HQCH CHG ODD MOQ OU GFHGL MOQ RLNLHGL CYLH

]S\D ODD MOQ H]C JZLHG SQ\�HNOQOGLQ[L [WT VHTD HOLCH�JN�DS�[QCSOUQ GFHGL OELH ���
]S\D [YC[FNHDS GOEG [\C PUG GI �H]QFCUD\���GSHQ\H PLZLHGL \HDLNO UD\ "FYLNG �

�[YSFNHDS ]HNOQO
PLNOQ [WTD RNH�K�J�GN D���[QCS]S\ CLG \FJO GUD\D L\LQJG \FJDHG[\U U\]GS\

]CH 
G ]LD ]C V[\LH �PO\H[L ODD MOQ FDU PLJDK D[ RFC[IHDS CD �ODD MOQ [YCSFNDS MOQO
���PO\H[L L]D ON ]CH MOQG ]LD[QCS GLQ[L VHTD ]CI ]QHUO��KN�DS�]S\DG[\U G S H Q\

�PLS\H PL\O\ ]HCQ GSQ\ \WS �PO\H[LQ [YC[FNHDSOCOC ]HLOEG L]\ RCN RLC\ C[QED H[CDH
[YSFNHDS MHOQO K�L ]S\ CLG �PLZLHGL \HDLNO J�L ]S\ CLG �]JCGOLEQ L�\[ �
OE
 M[U MH[UG L�WU�

���CL

COC PLSHQ PSLC GLQ[LD\ ]HC[ZQG HOLCH �HCTN OU [YSFNHDS ]HOUO PLTJL]Q PLNOQ [WTD\ ]HC[ZQG\ I�LWO CYQS

HC 
HNOQO
 PGD \[HWQ CO RNCH �GFHGL \HDLNOM OQ O 
[QHON �
[YSFNHDSO
 P]T COC �PLNOQD \[HWQ\ HQN 
[YSFNHDS

�GFHGL PU HDL[ ]C OJG [YSFNHDS ICQ

�MOLCH EO�E ]LULD\ �\LC RHIJ � ]HU[HCQG LNL[C]H ]HC[ZQG L[HCDD GDJ[GD U�U

��H[ C�J ]H[EC XDHZ� LS\ ]LD ]HS\ ]HFHC ][ECD C�HIJG RH\O HIH

]C PLQLZQ PLQUW GD[GH �PLCDG ]H[HFGO PLWTC]Q RQHLZ ]HS\D ]HJHKD []HLG ]HQNTG PE UHFLN
PL[HYCG GSHD]G LSLUQH GQNJG L[GS FES FCQ PYQHYQ PFC RD ON\ OOND �PHOKD [DN\ ]HSH\C[G
PLFHQ PLCWH[G\ PHL OND PL\UQH �]HZLFDG OU ]HLHSDG ]HLOE]G PG ]H\OJ []HLG RQH �GCOQH OD]D



]UF VTHL

DNZ

G[H]G RQ � JTWG ]KLJ\DH G[H]G LFUHQD OOGG ]CL[Z\ PL[QHC \LH[WTO R�DQ[G ]HE\GD 
U�

�FHUH Z�QTH PLC[LG ]UF RNH �]HHYQG RLSQD GCSQ CHGH@ C]L[HCFQ OOG ]CL[Z\ E�GD F�NH �D C ]HHYQG

F�HL T�]J ]�H\D 
UH �P�DQ[G RD C�[O PLTS G\UQ [WTD U�UH �>P\ ULZ[G [GHID U�U �R�DQ[G ]UF RN RLCH

]H[JO FHDU\Q PC\ �JTW OLOD PL[YQ ]CLYL [HWLTQ [QHJH OZD �G[H]GQ GDHJ G]CL[Z GNHSJD\ EO[

COC GSLC G[H]GQ GDHJG\ KZS �C�HN GOLC\ ZQUGD� D�LYSGH �RN\ ON CO PLLJO G]LQQ �GWD G[L\ PL[QHC

�RSD[FQ COC HSLC ]HCDG PLS\O ODC �\QQ TSG U[C\ RQID�
�DRLFG RQ GDHJ GI RLC\ L�WUCH �EHOLFD OOG [QHO HEGS \FJ \C[DLQLD HEGS RN\ JN ]LSU] 
U�

�L�CD COH ODDD PLC[HQCGJD EHOLFD OOGG ]C PLC[HZ RNH �O\ LULD\DH JTW FUHQG OH
\FJ \C[D HQN CHG PLQNJ EGSQ W�QGHJD OOG PE\ PL[QHC \L �JTW�IK�CL ]HN[D P�DQ[�

�Z�QKL\D \�UH �H]HC PLC[HZ HLG CO L�CD\ �FL ]HN[D C�D\[G L[DFQ RNH �RCN 
TH]D Q�NHPL[DHT \LH �
PL[HTC PEH EJ P\O PL\FHZQ PLQLG\ LWO � L�CD VC �PHZQ OND CLG PLQNJ ]SZ]\

PL[WHT L[DFQ GNCOQD�F�W ]LSU] L[LCQ �I�E GNHSJ Q�QDH D�W ]D\ R�[D CDHQ �R�DQ[ L�WU��
HSLC\ LSWQ �HCO PC JTW FUHQG OHJDH J�[D OOGG ]CL[Z OU PLN[DQ PCG PLSH\C[G HZOJSH

EGSQ COC�DN] J�HC �IK�CL ]HN[D I�E GNHSJ F�DC[H P�DQ[U�COH PLN[DQ [HDLYG\ GUF GS\LH �
FLJLG�LFCOQ I�\[ [HFLTD PE 
UH �Z�GO\G ]UF RNH �P\ U�H\ �D�W ]D\ V�L[ �FQ GNHT 
TH]D J�[ �E�G[��

CL VF�DL�

�IK"PLLHOG ][L\ RQID �\FZQD PLONG OU PLSESQG HLG LQ �C

"GOLOD COH CZHF PHLD PL[\ PCG "RD[ZG ]C DNUQ [L\G PCG �D

"RLSQ G[H]G RQ G[L\ [ZLU �E

"G[L\ PLSHUK PL[HNLD PCG �F

O\ HSLF GQH "]H]OF ]WEGD ULLTO [[H\QO []HQ PCG "PSLF GQ � [\\ [UH\Q HC �[UL\\ [[H\Q LHO �G

"PLLHOG ]FHDUD G\U\ RGN

"RD[ZG OU CO\ [L\O R]LS PCG "G[L\ PLSHUK ]HSD[Z HOC �H

]HJW\QQ �[QHC LTHL LD[ �HLG PLSGN LFDU �[QHC [LCQ LD[ �OLOJD PLNQG PLSESQG HLG LQ PLCS] HZOJS �C
RD CSLSJ LD[ �PHCQUQ CL[WY ]LDH PL[EW ]LD ]JW\Q � GSHGNO PLCL\Q HLG\ �OC[\LD ]HTJHLQ

�HLG PLLHO �[QHC THSELKSC
PLCS]G ]ZHOJQH �PLLHO HLGL\ PLNL[Y LCFH �
LOND G[L\ [ZLU
 [DHTG ]UFN KHZSS PC\ C[QED UQ\Q
�]H[\UQO COH RLTJHLO CO RNHFG RQ PLOUQ RLC [DT Q�[ �GWD G[L\ [ZLU\ GUFG LWN CLG HS]S\QD
PLOUQ [DT THSELKSC RD J�[H �]H[\UQO COH RLTJHLO RNHFQ RLOUQ �[DT LTHL 
[ �PL[\N PLFDU MNOG
COC PL[\N RLC MNOG �LOND HC GWD PL[QIQ PC RLJDGO ZLLFQ HSLC GCH[GH �]H[\UQO RG RLTJHLO RG

�PLLHO
�CGNOGO P�DQ[G ]UFVHT ]HNOG LKHZO �EL�J DOHO GS\Q PJO �\�HCD \�U H�L ]D\ �E�E \FZQG LON�

�GT 
QU D�J Q�C [NI PL[HU\ �FLQ]GWD G[L\ [ZLU\��KT RL\HFZ 
TH]H L�\[ U�UH��
ODC RLTJHLO RNHFG RQ PLOUQ\ LWO �RESO PL[\N PLTJHLQ PLOC[\L\ �LTHL 
[N P�DQ[G ZTWH

]H[\UQO CO�]HNOG LKHZO �GS\Q VTN L�WU��
D�LD ODC �GWD G[L\G [ZLU\ �GS\G ]HQL [C\D COC P�DQ[G [DLF CO\ D]N\ LQ \L

PLLHOD COC [\N HSLC MNOG G[L\G [ZLUQ LOND RHELSG PLQLGN FHF \FZQ OU LNF[Q ]JSQ L�WU�

�L G[UG�



RLN[U ]NTQ PHNLTO ]HDH\]H ]HOC\

ENZ

�DLGHI G[HCNO\ �[DFD RHLU ML[Y LOND G[L\ [ZLU F�QO\ COC �PLOND RESO PLC\[ PLSGNG
L[GH ]H[YHYJD PLUZH] PLSGNG\ G[H]D \[HWQ COG MFLCQ �CZHF PLLHOG ]FHDU

[L\G LONQ PG ]H[YHYJG\ D]N P�DQ[G�GFH] JDI L�WU��
IQ I�UD 
U � GWD HC LOND G[L\ [ZLU RHFLSD ]WTHS C]HZWS�

RD[ZG ]C DNUQ [L\G �[QHC [LCQ LD[ �DOC[\L LSD OU [WNOH ���PLHOG ]C GS]CH�]DNUQ G[WN GQ �
][WN\ P\N\ RD[ZO [L\G \ZHG PGL[DFO PEH �DNUQ HSLC [L\G �PL[QHC PLQNJH ��]DNUQ G[L\ VC

�PHLD COC GOLOD HSLC [L\G MN �PHLD COC GSLC RD[ZG
�C]C DNUQ [L\G\ [LCQ LD[ L[DF \[WO GC[S\ 
TH]G HD]N� M H T L S GRLC G[L\ RLC PC\

HQYU MHTLSG COGH CHG MHTLS ]U\D [L\G L[G\ �DNHUQ HSLC HQYU RD[ZG ODC �MHTLS
�RD[ZG ]C DNUQ HSLC

LWO ODC �PQYU LSWD PLNTS OU G[L\ PL[QHC\ FYG LWO Z[ PL[HQC PGL[DF\ D]N\ LQ \LH
P�DQ[G ZTW\ GQ�D�E \FZQG LON�G[L\G RN PC �U�WD PLCDG PLNTS OU G[L\ PL[QHC RLC\

IG VHEO ]NLL\H]HC ]DNUQH JDP\ KZS\ H�JOZ] J�HCD HL[DF MH]Q Q�NH �CL�Q\ F�HL [IS LSDC L�WU�

�\QQ RD[ZG ]H[\N DNUQ\ ]HKL\WD�
�D]LSU]D�IN�RD[ZG ]C DNUQ [L\G\ [LCQ LD[N KZS OCHQ\\ UQ\Q��]HNOG LKHZO L�WU�

DNUQ HSLC\ PLQNJN GNOG\ HKZS PLSH[JC GQN POHCHMHSLJ ]JSQ �O GS\G \C[ C�HKH L�SW 
U�

FU MHTLSGH RD[ZG ]FHDUD OLJ]GO RLC GOLJ]NO\ OCHQ\ L[DF \[W\ �EL ROGO GFH] JDID U�UH �D�FY\

�\�U �P�DQ[G ]UF CLG RN\ [CDH �H[\ CO PC FDULFD DNUQ\ CO ODC �[L\O PLSNHQ PLLHOG HLGL\\LH �
DNUQ\ PL[QHC
UH �PLD[UG RLD O\D COH [J\ O\ FLQ]D Z[ GI\ D]N\ COC@ JOZ ML\OC P�[GQ L�WU�

�IN ]LSU]D C�DKL[G L�WU � IN J�HC [IS LSDC �>ROGO�
PHLD COC HSLC\H �[L\D DHNLU O\ HI GNOG KLQ\G P�DQ[GLKHZO �I�KY[ �E D�FY\ J�SQD 
U�

�FLQ] VHTDH RCN ]HNOG�
�EDNUQ [L\G\ P\N �]HDNUQ RD[ZG OU ]H[YHYJD ]HULZ]G VC �[LCQ LD[O\ PL[QHC \L

>PLQNJO � ]HDNUQ ]HULZ]G RLC\ H[QC\ GQH@LSDC �IU CZTW � L[WTG OU D[ LDF L[WT L�WU�

�LQO\H[LG L�WU IN J�HC [ISZOHJ\ LQ \LH ��CS J�HC DO L[ZJ L�WU��
�FF�QO G[L\G ]C DNUQ RLC � [L\ LON RLCH [[H\O PLLHO \L PC �DNUQ [L\G\ GUFG LWO PE

�GWD G[L\ [ZLU
�G[IS LSDC ]�H\D D]N �PHLD COH GOLOD RD[ZG L[HQC H[KZHG PC�C�EN J�HC�PL[QHC RLC\

PL[HQLC ][KZGH RLL ML[Y MNOG �GL]\H GOLNC OU COC ][QCS G[L\G RLC\ RHLN �G[L\
�PHLD

�PLQNJG LWQ H[QCS G[H]G RQ G[L\ [ZLUO PLSH\ ]H[HZQ �E
�OCHQ\ [QC GFHGL D[HLZOC 
G P\D ][\H�G[L\ GI [QHC LHG �P\D\ ]H[L\ HGILC �

�GS]Q D[DDO DHKDH GJQ\D C�G ]C ]FDU CO [\C ]J]LHG DDO DHKDH GJQ\D\ GFHDU LGHILC �
�G[L\ HI [QHC

�GLZIJC\Q$ [TL �C\QD PLHOG [\ HGLSSNH�[L\L COC [HTL L[Z] OC � jbk
�RSJHL 
[ [QC LKHHODC\Q ]FDUH GFDU ]FDU FDUO�G[L\ HI [QHC LHG GFHDU GNL[Y\ GFHDU LGHILC � bb

�ZJYL 
[�ODS PU PLUS [HSN V] HS]H G[QI HC\



]UF VTHL

FNZ

�ZJYL [D RQJS D[�PLQ HOGY 
G RHCED HS[L POHZ HC\L GQG
�CS]HC\L V]ND[QHC CHG RNH �G[L\ RH\O COC HC\L RLC �
HC\L
 O�] GQ �POHZ HC\L ����G[QI HC\
���HS[L

OHZD HSSUL PLZOCGH [DFL G\Q �U\HGL 
[ LJC RD CLSSJ�OHZ LZTU OU �
�GL\CL 
[� L\C D[��
RGN GC[Q
�OHZ ULQ\GO PL[[:QOH PL[YYJQO FJCN LGLHb

�R]SHL 
[P]C PE PG PE H]QL COH�JDIQ ]FHDUD PG VC JDIQ ]FHDUD P]C GQ �

G[L\ PLSHUK PL[HNLD �FDHK DHK�PLDSU CLDG\ RHLN �RLLG OU COC G[L\ PL[QHC RLC\ L�WUCH ��GH\ G[IEO
PL[HNLDO [\N � PN[FHMY[CQ CLD] [\C��PL[HNLDD RLLG OU G[L\ ]NLL\ MNLWO ��PHZQ ONQ �

G[L\ [QHO PLSLQG ]UD\ O\ PL[HNLDG OND HSZL] RLL ]CDG DECH��
TH] L�WU�HI G[L\H
�
���MQQH[C
 �PL[HNLD ]S\QD ]\[HWQ�
TH]UH �L�\[

CLDQG FLQ CSKG JZHO RGNG\N �G[IUO PL[HNLDG HULEG\Q PLLHOG L�U [QCS GLG [L\G
U�

�EL�E PL[HND P�DQ[ �\�[H F�E PL[HND�

G[GICD [UL\\ [[H\Q\ HSLS\ ]JC C]LL[DD �GPLHOO G\U] GNN �FDUL CO GFDUH ][Q\Q [Q\O����bb
�P][Q\QD��
TH]D CDHQ �PJSQ HSD[G]LQD HSLF\ PLLHOG ]FHDU FDU\ RGNN CO\ � G]LQD CO MCCOH�

P]C PE PG PE H]QLO\D [UL\\ [[H\Q PLKZHS HSC\ [QC LLDC POHCH ��PNO\D PGH PGO\D P]C �
G]LQD H[DJ]QHL D[ZG [IGH���GFHDU G]HC O\ [I COC �[JC C[ZQD DH]N COG \QQ [I �

[DFD HZOJS PLCS]\ FQO LLDC POHC� �GLC[G HJFH �PLCS] ]ZHOJQD ]CI HI GOC\ ]HO]O HY[ GOLJ]D
�L�\[ L�WU��L[WTD LD[ ]UF ]\[HWQ RNH ��J�Y[GQ 
UH�
�CE�QTG HOLCH �LLDCN ZTW P�DQ[G�Y[ ]�O�HSLCH LLDCN COF C[QEG ]SZTQQ GC[S\ FFYQ

MN OU PLUD[C ]HZOQ PLZHO\ GC[S ]HUFG ONOH �G[GICD COC�\�U �KW\ MHSLJ ]JSQ L�WU��
�D�HS]LEHTN COFH �G[GICD COC G]LQD HSLC PLLHOG ]FHDUD G\U\ RGN\ ZTW P�DQ[G

CLEHTD ][JC GT[LE P�DQ[O G]LG\ C�LH �HEL\G F�DC[GH�FLQ] VHT ]HNOG LKHZO L�WU�HC �
[JC PHZQD HC C]ONQD ][JC C]LL[D LWN ZTW\�THZ[HZ L�[ �IY[ RLHCO E�QT �DU ]�O Y�QGT 
U��

HCOD COC PSLC ONG L[DFO \FZQD ODC �RN\QD COC G]LQ DLLJ\ H[QC CO\ PL[QHC \LH
�CKHI L[WT L�WU �JQ\ [HC��

�EPL[JC PLSGN ]FHDUD OE[D FDHU RGN ON\ P\N �[[H\O PL[]HQ OE[D PLSGN\ \FLJ\ LQ \L
��GY\ ZL\ P�[GQ�MN OU EL\G\ LQ \LH�DT ]HHYQG 
KSHZ G�J LHOG KD\��

�F�G\U OONQ CDG HCO [DFD \L LOHCH �\[HWQ [HTLC HD HSLYQ CO � [[H\\ HC [UL\\ OC[\L
U�YH��C�FY\ E�KW\ MHSLJ ]JSQ L�WU�RCN L�\[ L[DFQ\ H[LUGH�DL]N CG G�F�[I\ GC[S

PLSH[JC GQN HKZS RNH �G]LQD � PLLHOG ]FHDUD FDHU\�GQ�E [DFQD GQNJ M\Q U�UH��
�GPLFLZW]G LS\O HSQ]S\ \L ODC �FJC [DFO GSQ]S\N Z[ [HQC [UL\\ [[H\Q RLF\ [\WC

PL[[H\QDH PL[UH\QD D\JS\ PHFC FDHUD HSLYQ\ HQN �PLSQI LS\D HC FJL PE
�X�DUL[��

PL[UH\O ULLTQ\ [[H\Q RHEN �P]FHDUD PL[JCO ULLTQ PC ODC �HFDO G\HU\D � PL[HQC PL[DF GQD
H[IE PC CFEFHE RD RSJHL 
[H GLSSJ RD U\HGL 
[ HZOJSH �G[GICD COH G]LQD CO HSLC �]H]OF ]WEGD

�HCO PC [DFD PLQNJ



RLN[U ]NTQ PHNLTO ]HDH\]H ]HOC\

GNZ

�C�ULLTO [HTC LCFH HL[DFOH LLDCN ZTW P�DQ[G �[HQCN��KW\ MHSLJG D]N RNH�E�QTG POHCH
LHS\ [DFG L[G\ UHLTD OZGO \L\ [\WC GI LWOH �G[GICD COC HSLC\ GNOG\ FFLY

RSD[F CZLWT CHGH �PLCS]G ]ZHOJQD��]HNOG LKHZO L�WU�

�DP�DQ[G RH\OQ ZLLFO \L�\FZQG LON ]HNOGQ E�WT�L�\[D CDHQG L[WTG RH\OQH�IN RL\HFZD�

��CQOC G�FMHSLJG RH\OQH�KW\ VHT�][JC GT[LE PGO G]LG\ [\WCH �G]LQD ULLTQ VC\
C[QED��PL[HCDH PL\HFJDH P\ Q�TN 
U�MHQTDN �PLHTQ RWHCD UHLTD [DHFQ\ PLD\LQ \LHU�UH�

�W
D I�DF[ ]�H\ �THZ[HZ L�[�
�EHSLC GIH OHNL HSLC GID PE �G[H] [HTLC HD RLC ULLTQ LEHT ON\ FFLY PL[HCDH PL\HFJ [WTD

POHCH �[HTCO [HIEO LHC[ GLG COG �G[H]G RQ [HTCG ULLTQ O\ RWHC HS\L PC LN � OHNL

OHNL HSLC GIH OHNL HSLC GI
 O\ UHLTD HC �]OFG ]WEG ]C PLO\QG\ HD]N\ PLSH[JCG RQ \L

G[H]G RQ DLLJ ��D�KW\ MHSLJ ]JSQ �E�JL J[Z PLLJG [HC 
U��

]U\D � PLQO\H ]HOHU �>RLWTHQH RLFLQ]@ RQI PGO UHDZG [HDLY ]HSD[Z PG G[L\ PLSHUKG ]HSD[Z �H
MHTLSGPNLQO\ LJDI OUH PNL]OU OU ][YYJD P]UZ]H�L\FZ PG\ �][YUD PLCDG [HDLY LQO\ �

��PL\FZ
�C]HFUHQ COC DH]ND \[HWQ RLC\ L�WUC� ���PN]JQ\ PHLDHO\ PLFLQ] PE G\[FG RQ HDL[

FDOD ]HFUHQ [LNIG P�DQ[G PSQCH �PHL ON�KS Y�QGT �G�E \FZQG LON 
U�KZS\ GC[S MC �
RLWTHQH RLFLQ] ]HNOGD D]N\ GQ OU MQTH G[H]D \[HWQGLKHZO U�UH �\�U I�O C�HIJ L�WU�

FYQ G[L\ ][LQC O\ VTHS RLF ]HFUHQD \L �RD[ZG OU\ G[L\ RLF FDOQ\ [\WCH ��� 
QU �FLQ] VHT ]HNOG


QU C�J 
Q�C [NIO PL[HU\
 �C \[H\ �]HHYQG [WTD R�DQ[G RH\OD 
U � G[L\H OOG RHUK\ �HQYUD PHLG

��ENZ

�DPLD[UG RLD O\D COH [J\ O\ FLQ]D COC G[L\ G]LG CO\ D]N\ LQ \LL�WU EOZ J�HC L�D�

��RHCE P[QU D[ [FTQ PL[DFG [HZQH �[HKGPLD[UG RLD O\ FLQ]D H[\ PSQC\ D]N\ LQ \LH
PLD[UG RLD G[L\ DHLJ RLC G[H]GQ LN �Q�[O VC DNUQ [L\G RLC GID MC�JOZ ML\OC P�[GQ�

��Z�GHIGQ IN J�HC I�SDCD MNO ULLT RNH �P\ PG[DC REQD CDHQPLZOHJ \LHU\HGL LSW �P\ PG[DC REQ 
U�

�DT PL\FZG 
KSHZ G�J LHOG KD\ �O GS\G \C[ PL[Q] ]HWNH RDC L[HKH�
�E]HSD[Z [C\DN C]L[HCFQ GDHJ GSLC\ GC[S\ D]N\ LQ \L �JTWG ]KLJ\ ]U\D G[L\G

RSD[FQ GDHJ COC � >CHG FLJL RD[Z LCFH LS\ JTWH@ PLNTS P\ RLC L[G\ �[HDLY\FZQ L�WU�

�CLG C]L[HCF GDHJ\ ]HKL\WD KZS\ GC[S �H�JOZ]� I�SDCG L[DFQH �E�GN FHF�
CQ\ �GDFS ]OHU OU [QHO PLQNJ H[TC\ COC �RD[ZG OU CO\ G[L\ [QHO ]H\[ \L \LZO \L[ L[DFO

]H\[ COC GDHJ [L\G RLC GDHJ RD[Z OU VC\ H[DTL\ RN LFL OU GOZ] U[C]]OHU\ H[DTL\ \[LW E�[H �L�\[�

��[L\ COO D[ZLGO GOHNL GSLC GDFS

�CLQO\H[LD HGDC 
[ ]UFO��G�F ]LSU]�G[L\ PL[QHC RLC \LZO \L[O �[DFD J�HL[H O�[ HZOJS
PL[QHC RSJHL 
[OH �RD[ZG OU CO\��PLSLU GWL � CT[EG MWGQ\ \LH �GQO\ Z\J 
U�

]HNOG LKHZOD FFLYH �GI RLF CLDG CO P�DQ[G�
KW\Q RLU
D�LSQJS [D OCHQ\ D[\ RLDG\
G[L\ [QHO ]H\[ RLC HL[DFOH �\LZO \L[ OU ZOHJ 
RLLG OU COC G[L\ PL[QHC RLC
 [QC\

�PHZQ PH\D
�DPLLHOD COC G[\N GSLC\ 
GFHDU
 LGL[G � GDHJ GSLC\ L�WUC �RD[ZG OU CO\ ][QCSG G[L\

�E�GN FHF \FZQ��



]UF VTHL

HNZ

C[QED HZW]TS � [JC PHLD HLNTSH PHLG HSD[Z ]C CLDG��DL�PHL O\ [L\� PLNTSG PU G[L\ [QHC PCG
�RD[ZG PHL O\ COH �PLNTSG ]CDG��Z�QK\ 
UH �
TH]�GD[HJ \\J PH\Q �[DFD RLC ]H\[ HOLWCH �HCO PC

�[DFG K\WS COH
�CZWTG LSWQ G[L\ PL[QHC RLC MNOG[LQJGO RLC ZWTQ UHFQ MN OU H[LUG\ \LH �Q�TNH P�DQ[ L�WU�

��FLQ] VHT ]HNOG LKHZO �I�KY[ J�SQ 
U �G[L\ [QHOH

�DMHSLJ�]JSQG�H�KY[�UFD [QHO \FLJODC �FDO PLNTSO RLL CLDQ [\CN Z[ GI\ P�DQ[G ]
�GL]\ PU GOLNC RCN \L L[G\ �G[L\ PL[QHC LCFH � ]OHT ]JSQ PE CLDQ PC

[IS LSDC ]�H\DH�DN J�HC��JDIG L[HQLC PU COC GJSQG PU G[L\ PL[QHC RLC\ HO KH\W
�E�JDIG PHLD PCLDQ PC ODC �[JC PHLD PLNTSG CLDQ\N COC C[QED HZW]TS CO\ [\WC
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]HODHLG [HIJQ RLSQ CYQS �CDG ODHLG RLSQO GSH\C[G GS\G CLG [QHON RCNOH RCNO GOHU ODHL ]S\
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