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

FT

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

�
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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
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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



D�J ]HJSQ � PHNLTO ]HDH\]H ]HOC\
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�GCOC �HLNTS CLDGO DLHJQG GI CHG PCG �L[NSG ]OHU PU PLCDG PLNTS ]HFHC PLSH\C[ HZOJS
CLDGO L[NSG OU OKHQ DHLJ RLC CQ\ HC �[HDLY O\Q PLCD\ HSZ] � JO\ CO PC\

HSQQ PLODZQ � CLDG PC\ COC �PLCLDQG PG [HDLYGH �HSD[ZO PLNTS�RCN Z�QK\H 
TH]U�

��P\ L[IU LDC �GFH] JDIH C�W\ �E G[HQ] G�QE[ �Q�JOH G�E Z�GUQ P�DQ[

GQ PLJDID 
U � P�HNU L\FZO PLFJHLQG PLSLF�

FQ PLJDID ]H\[HWQ � 
���PSD[Z ON �\CG RQ PL\FZG \FZQ MO GLGL GI
 �GSHGN ]HS]QD DH]NG ]H\[F�

FU � EU PLWF

�INZ"DC ]LD LSGNO P[TQO ML[Y HC HQYU HO\ ]HJSQH ]HSD[Z DL[ZGO RGNG OHNL PCG �C

"PLD[Z PG FYLN � PLSGNG O\ CKHJ ]JSQH GDFS ]JSQ �D

"GSLQ CZWS LCQH �[]HL GQHF LQO "CKHJ ]JSQO GQHF GQDH GDFS ]JSQO RL]LDJ ]JSQ GQHF GQD �E

�FONC] CO ���RGN ]JSQ ONH"HI G[GICD OONS GQ

�CKJ OU PLCDG P]HC RG GDFSD PLCDG P]HC RG �GY[L\ L]QLC HL]HJSQH HL]HSD[Z DL[ZGO LC\[ RGNG �C
FLIQ HC EEH\GEE\D GCKJD ]EE\G \WSG OU RGNG [WNH �][\H H\WS ]HC OND CDH�OOND H\WS PE �

�GIGJSQN RGNO G]LGH]ULQ\ O\ CKHJ ]JSQD [DHFQH �]HJSQ [C\N GDL[ZQ �RGNG O\ CLG\N PE �
��OOND FLIQG VC\ �OHZ

H[LUG RNH �FLIQD CKJ\N HL]HSD[Z DL[ZQ RGN RLC RHUQ\ LD[O CQ\ FFLY ]QC ]W\ [WTD
�GI RLFO P�DQ[G ]KQ\G OU

GOLNCD G[HTC � CHG\ EHT ONQ RGNG ]JSQ �D�ONC] CO ���RGN ]JSQ ONH��
�RGNG O\ CKHJ ]JSQ �GYLQZ COO �JDIQG OU OLON ][KZS �RL]LDJG ]JSQ HQN RGN O\ GDFS ]JSQ

GH\ G[IE� GYLQZ COO OLON ][KZS �PLQNJ L[DFOOLON OLON�]YQZS RHUQ\ LD[OH ��RL]LDJ ]JSQQ
�GN[UQG OU COH JHW]G OU PLS]LS �� PLD[Z PL[L\GH HQYUO D[Z XQHZGC[QEG L�WU Z�QK\PQYUO �

GJSQN RGNO G]LGH�RLSUO COH �RGNG ]LL\U RLSUO �OC[\L O\ CKHJ ]JSQO HO\ CKHJ ]JSQ G\ZHG �
G[IUD\� R\FG ]LD OU PL[IW]Q PL[L\GH HQYUO D[Z XQHZG �HSD [IUOC LD[O ��PL\CG��
TH]H L�\[�

ONC] CO GLG] OLON RGN ]JSQ ONH��[JC [DFO CO MC �GOLNC [HTLCO H]DHJ ]JSQ G\ZHG �
PLQNJN GNOG�K�DL Z�GUQ P�DQ[��

RGL]\ �RL]LDJ ]JSQN PHL OND GCLDGO [\WC L[G\ �G]HQN G[LF] CLG\ MND RL]LDJO GQHF GDFS ]JSQ �E
JL [QCS RGL]\DH �CKHJ ]JSQN CO\ �GSHDOH RQ\ RGO \L\� JL[ RGD \L RGL]\ �CKJ OU ]HCD RSLC

�JJLS�
TH]H L�\[U�
�GDHJ RGL]\H �[]HL COH RH[\U ]HCD RGL]\\ MND RL]LDJO CKHJ ]JSQ GQHF MFLCQ

]HLGO RL]LDJ ]JSQ ]\[WD ]JC GJSQ DH]NG GDL[\N MNOG �[]HL PLDH[Q GDFSO PLQHFG PLFFYG
G]HQN�GLG] OLON RGN ]JSQ ONH�][JC GJSQ KULQHONC] CO��OLON ][KZS GSLC\ UQ\Q �

�MWGO COH CKHJ ]JSQ KUQOH GDFS ]JSQ ]HD[O HSO \L � �\�[DC[N
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F HCO OOND �F�ONC] COF \�ED ]FQOS\ �GOUQO ]\[HWQG RL]LDJ ]JSQ PE� RGN ]JSQ ON�OLON OLON�
D CHG\ ON\ �HI G[GICD PLOONS RD[Z O\ PL[HQLC ON RNHGLG] OLONOU 
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H]OLNC�[IULOC LD[��
�CH �MN OU HGQ] PL\[WQGH �RGN RD[ZD [DHFQ\ UQ\Q HSLSWO L�\[DGC[S P�DQ[GQ PE

�OC[\L O\ RD[ZD RLFG CHG\
�D�]ZHOJQD LHS\ GI RLF\ 
TH]D UQ\Q

HD]N FHUH�[JC XH[L] LWO�P�DQ[G ODC �HLOU PLZHO RLCH CHG ]HOOND\ HCO\E�CL Z�GUQ�

�U ]HC F�KL RL[FGST�GL[JCO RLD GZL[I LSWO RLDH �]LIN ]OLNCD GZHO\ D]N
�E[HTLC\ [QHO PHZQ \L LOHCONC] CO GLG] OLON[HCG PGD GO\Q\ RL[HQLCD [HQC HSLC

PH\Q DLLJ MNO\ RCN 
C�D\[G L\HFJ
D N�\QWO RHFO \LH �\�U �D�HN D�J [IULJC ]�H\D ][NIHQ HI C[DT�

CO\ ON COG G\ZH � XQHZG ]OLNCD VC ]H[I PH\Q DLLJ\ D]N FHUH �PLSGNO LHC[ [\DG [C\\ LSWQ ]H[I

OLON
 PH\Q DLLJ\ 
QH �XQHZD [HCG GO\QD HL[DF FLQUGO PLNL[Y 
HCNOH �PLSGNO PLLHC[ PLL[L\G RLC [KZHG

�U�YH �E�GND VC 
GLG]�
�F\L\ [\WCH �PL[HQLC ONHCG RGND ]H[IF HCO HS\L HI G[GIC FDOQ\ [CHDQ 
TH]H L�\[WQ

]H[IF HCO MG HSLLGF [\WC HC �GOLUQF HCO PE��PL\H[LW LS\ 
TH]D 
U�RLC\ UQ\Q P�DQ[GQH
�]H[IF HCO

FU VF

�JNZHOCH �PLSGNO POHN RLC HOCH JDIQO POHN RLC HOC �PLSGNO PLS]LS HOCH JDIQO POHN PLD[Z ]HSD[Z HOC

"RGNO PZOJDH JDIQO PZOJD PLS]LS

� PLNTS ]JSQQH JL\Q RGN ]JSQ �PLSGN ]JSQJDIQO ROHN�PL\CO �
JDIQO ONG GOHU � LD[ ]UFO PLYU RNH �GSHDO DFS]QG@���N OLUOH P\ 
TH]H �HZ ROGOFN�HSQS CO\ COC

GOLNCO PLLHC[ PSLC\ LWO RCN�
TH]��>
PLDZSD PLF[HL\ HS]S\QQ HZLLF POHCH �PL\CO P]HC PLWOIQ OCHQ\ L[DFO �RQYU LSWD PLCDG PLNTS

RLHN]Q HSLC\ [DFD RHUQ\ LD[H GFHGL LD[ ]ZHOJQD [DFG LHO]H@ PL\CO PSLCH RL]L\O JDIQD\L�WU�

�CY PLJDI�>
�CRCN ZTW �RHUQ\ LD[N ZTHW\ L�WUC �P�DQ[G�FL�IK Z�GUQ�PWOIQ RLCH PLNTS [C\N PSLF\


LS]Q P]TQ HZLLF RN\ �PL\CG E�U�GS\Q VTN��
�DPLOWTO R]SL\ PLFHQ ONG �
PLOWTO
 [QCH \[LW PC�L]LLQF G�F �CY ROGO 
TH] L�WU��
VHUG ]OHU�JDIQO GOHN RLC�R\FG ]LDO JDIQG OYC PLNO\HQ G]YHSH GC[HQ RN\

PLONCS � PLSWG PJOH PJOG L]\PLSGNO POHNPLD[ZG �GSHDO HC PL\DN PQU PLCD PSQC� JDIQO COH
PLSGNO PLONCS POHN � PL[HNLD RNH ��JDIQG OU�C�W\ �RCN PCSQ CO UHFQ U�YH��

� VHUG ]CKJRGNO GOHN RLCHSQQ PLS]HS � U[HYQ O\ RQ\ EHO RNH �JDIQG [LZ OU R]LS GQF LN
�PLSGNO R]LS HOHN RLCH ]HS]Q

PLS]LS �]HSD[ZG ON [C\�PLSGNO PEH JDIQO PE��PLSGNO G[HU � GOHU VCH�
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GU � FU PLWF

�KNZ"GJSQD RQ\ PLS]HS PLQUW GQN �C

"]HSH\G ]HJSQG LEHTD �GYLQZG FU GJSQG ]SNGD ]HOHUWG [FT FYLN �D

RQ\ PLS]HS ]OHTG R]Q LSWO �RQ\ R]Q PLQUW \O\ ]HSHUK � ]\J[QH ]DJQ � LOND ]H\USG ]HJSQG �C
LOND��G\U] RQ\D ]OT��GZLYL ]HYQ PLLZO � GOLODG [JCOH �GOLODO RQ\ PLS]HS � ]OHTG [JCO

[QHUG ]JSQH ]OHT ]JSQO RLFG CHG�GFH] JDI �
TH]��
�]HZLYL \O\ GSHUK GSLC [HS] GWCQ ]JSQ

O\ GZLYL COD PLQUW GD R]HS �F�L[H 
TH] L�\[WO[HS] GWCQD\ GC[S P�DQ[GQH �]L\L
FDOD GOLODO RQ\ R]Q COC RH\C[ RQ\ R]Q EGHS RLC�PL\[WQD 
U��
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