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Ä X$ReV�X~Å�V�M[MEÆÇFIÈ�V�JUF]LNX�Z�LNReV�F]X[H�Æ]FÇÉSOhHUM`LSÉNO(X&LND+ÊQDGF�JUJUO�X$X[VWJG_ED�V�Æ~Æ]VNXEËN_`V�ËNO@DUOyÈ)LNËSXEFÇJUF]LNX
V�X[ZÍÌEFÇLSÆÇLSËNFIÈ�VNÆ�HUO(Îa_EO(X[È)OyH°VNX[V�Æ]Å�H�FIH(ÏÂÐ¸VNDUÉSLWT~F]VNX2R¬L�Z�O(Æ]H�VNDUO$ÊQF]Z�O(ÆÇÅ�_`H�OyZ¸JGL0R¬L�Z�O�Æ
MEDULSÌ[V�Ì[FÇÆ]F�JKÅÑZ�FIHKJGDUF]ÌE_�JGFÇLSX[H�LNXÒHUO(Îa_EO(X[È)OyH9L�ÓQO�TSO�XaJGH(Ô*Õ
LWÊCO(TNO�DyÏ�F]XÖJUBEO¯È(VNHUOeL�Ó�R¬LSH�J
ËNO�X[O�D�V�ÆNR¬L�Z�O(Æ]H�F]X&JUB[F]H7Ó�V�R¬F]ÆÇÅe×�BEF]Z[Z�O�X¬Ð¸V�DGÉNLWT>R¬L~ZEO�ÆIHGØ)Ï(JGBEOCJUD�V�F]XEFÇX[Ë>V�X`Z&Z�O(È�L�Z�FÇX[Ë
MEDUL�È�O(Z�_EDGO(H
È�V�XÍÌ`O�È)LNR¬ME_EJGVWJGFÇLSX[V�Æ]Æ]Å¯BEOyVrTaÅSÔ`Ù�BEO(DUO�Ó¨LNDGONÏEF]X¸ReV�X~Å�È�VSH�OyH�Ï[JUBEO$_[H�O�L�Ó
Ð¸V�DGÉNLWTeÈ�B[VNFÇX[H(ÏEV¬H�_[ÌÂÈ�Æ]VSHUH�LNÓ+Ð¸VNDUÉSLWT~F]VNX�R¬L~ZEO�ÆIH�ÏEFIHQÈ)LSX[HUF]Z�O(DUOyZ�Ô
Ú O(È�O�XaJUÆ]ÅNÏ�V°R¬L�Z�O�Æ�Ì[VSH�OyZ�LSX$TWVNDUFIV�ÌEÆ]OhLND�Z�O�D�Ð¸VNDUÉSLWT9È�B`V�F]X[H�Ï�È(V�Æ]ÆÇOyZ�M[DULSÌ[V�ÌEF]Æ]F]H�JUFIÈ

H�_�Û¬Ü¬JUDGO�OyH>×�\CÝ�Ù�Ø:B[VNHCÌÂO�O�X0MEDGLNMÂLSHUO(Z�Ô�Þ>X¯V�È�LNR¬ME_�J�VWJUF]LNX`V�Æ[Ì[FÇLSÆÇLSËNÅ$JGVNHUÉ�×¨MEDGL�JGO�F]X
Z�LNReV�F]X[H�Z�O�JUOyÈ{JUF]LNXÂØ{ÏNFÇJGH:M`O(D�Ó¨LSDUReV�X`È)O�F]H@È)LNR¬MÂO)JGF�JGFÇTSO�ÊQF�JGB¬R�L�Z�O(Æ]H:Ì[VNHUO(Z�LNX�BEFIZEZ�O(X
Ð¸V�DGÉNLWT°R¬L~ZEO�ÆIH�ÏWÊQBEF]Æ]OhÌÂO�F]XEË9L�Ó`ÆÇLWÊhO�D+V�Æ]ËNLSDUFÇJUBER¬FIÈCÈ�LNR¬MEÆ]O)Ü�FÇJKÅ�Ì`LNJUB$Ó¨LND+F�J�H+ÆÇOyV�DGXEF]XEË
MEDUL�È�O(Z�_EDGO0VNX[ZßÓ¨LSD�ZELNReV�F]XàZ�O�JUO(È)JUF]LNXâá ã�ä�Ô�Ù�BEFIH�R�L�Z�O(ÆQÈ�V�XàÌ`O0JUD�V�F]XEO(ZÒÓ¨DULSRåDGVrÊ
H�OyÎS_[O�X[È�O(H(Ï�ÊQBEO�DGO(VSH�Õ
Ð¸ÐæÌ[VSH�OyZÑR�L�Z�O(Æ]H&R¬VrÅçXEO�OyZÖV�Æ]FÇËSXEO(ZÖHUO(Îa_EO�X`È)O(H(Ï�R¬O(VNXEF]XEË
JUB[V�J�FÇJQF]H�F]X[Z�O(M`O(X[Z�O(XSJQÓ¨DGLNRèVNX0VNÆÇF]ËNXER¬O(XSJQMEDGL�È)OyZ�_EDGONÔ�Ù�BEFIHCFIHQV�X0FÇR¬MÂLNDUJGVNXSJQMÂLNF]XaJ
H�F]X[È)O
R�_EÆÇJUF]MEÆ]O>V�Æ]F]ËNXER¬O�XaJ@LNÓ�MEDGL�JUO(FÇX�HUO(Îa_EO(X[È)OyH:FIH@V&È�LNR¬ME_�JGO�DhÈ)LNX`H�_ER¬F]XEË�J�VNHUÉ�VNX[Z
F]H�ÆÇFIV�ÌEÆ]O¬JULÍO�DGDULSDGH(Ô�Ð�LNDGO�LWTSO�DyÏÂJUBEO¯éCÐêV�Æ]ËNLSDUFÇJUBERë_[H�OyZÑJUL�JGDGVNFÇXßÕ>Ð¸Ð4È�VNXÖBEF�J�V
ÆÇL�È�VNÆ�R¬FÇXEF]R�_[R2Ô

Õ�LWÊhO�TNO(D(ÏSJUB[O°R¬L�Z�O(Æ�Ì[VNHUO(Z¯LNX�\CÝ�ÙìDUOyÈ)O(XSJGÆÇÅeM[DULSM`LaH�OyZ�MEDGLWT~F]Z�OyH�V$TSO�DGÅ�H�F]R¬MEÆ]O
H�LSÆÇ_�JGFÇLSX&JGL9V>MEDGLNÌEÆ]O�RíMÂLNF]XaJUOyZ�LS_�J+VSH�TNO�DGÅ�F]R�MÂLNDUJGVNXaJ7Ó¨LSD�R¬L�Z�O(Æ]H+Ì[VSH�OyZ&LSX$Ð¸VNDUÉSLWT
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O(H�JUF]R¬V�JUF]LNXÒÊQB[O�XßJGBEO0X~_ER$Ì`O(D$LNÓ�M`LaHUHUF]ÌEÆÇO0O�TSO�XaJGH�F]H$TNO(DUÅÑÆ]VNDUËSO¯È)LSR¬M[V�DGO(ZÑJGL¸JUB[O
Xa_[R�ÌÂO�DQL�Ó+LNÌ`H�O(DUTSO(Z�O(TNO(XSJ�H�Ô Ä X0JUB[F]H�È(VNHUONÏ�ReV�X~Å�X[LNX2LNÌ[HUO�DGTNOyZ�ÅNO�J�M`LaHUHUF]ÌEÆÇO9O(TNO�XaJ�H
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V�DGO�O(H�JUF]R¬V�JUOyZ ÊQF�JGB´VßX~_EÆÇÆ>MEDGLNÌ[VNÌEFÇÆ]FÇJKÅNÔCÝ~R¬L~L�JGBEF]XEËßMEDGLNÌ[VNÌEFÇÆ]FÇJKÅàO(H�JUF]ReVWJGFÇLSX´È)LNX('
H�FIHKJ�H°FÇXçO(H�JUF]R¬V�JUF]XEË0JUBEO�MEDGLNÌ[VNÌEFÇÆ]FÇJKÅ2LNÓ@XELSXÍLNÌ`H�O(DUTSO(Z�O�TSO�XaJGH(ÏÂÊQBEFÇÆ]O¬È)LNDGDGO(È{JGFÇX[Ë�JUB[O
MEDULSÌ[V�Ì[FÇÆ]F�JKÅ¯L�Ó7LSÌ[HUO�DGTNO(Z¯O�TSO�XaJGH(Ô

Ù�BEO�HKJGDU_[È)JU_EDGO2L�Ó°JUBEFIHeV�DUJUFIÈ)Æ]O�F]HeVSH�Ó¨LSÆÇÆ]LWÊ�H(Ô*)ÑO,+[D�HKJeDGO(È(V�Æ]ÆCJGBEO�Z�O-+`XEF�JGFÇLSX L�Ó
MEDULSÌ[V�Ì[FÇÆ]F]H�JUFIÈ2H�_�Û¬ÜßJGDUO(O(H(Ï�M[DUOyH�O(XSJ�JUB[O2Æ]F]XEÉßÊQF�JGB ÐÍV�DGÉNLWTÖÈ�B[V�F]X[H(Ï�ËSFÇTSO�JGBEO�FÇX�Ó¨O(D.'
O�X[È�O�VNÆÇËSLNDGF�JGBER V�X[ZÍM`LSFÇXaJ�LN_EJ°JGBEO�ÊCOyV�É~XEO(HGH>L�Ó@JGBEO¬R¬L~ZEO�Æ�DGO�ËSVNDGZEFÇXEË¯MEDULSÌ[V�Ì[FÇÆ]F�JKÅ
H�R¬L~L�JGBEFÇX[Ë[Ô«Ù�BEO�X�Ï«ÊhO�MEDGO(HUO�XaJ9V¯HUR�L~LNJUBEF]XEË�JGO(È�BEX[F]Îa_EO$ÊQBEF]È�BÍB[VNH>Ì`O(O�XçMEDULWTSO(Z2JGL
Ì`O0O)Û�È)F]O�XaJ$VNX[ZßH�B[LWÊ"JGB[VWJ�JUBEFIH&JGO(È�BEX[F]Îa_EO�F]X[Z�_`È)O(H$V�R¬L�Z�O�ÆhÊQBEFIÈ�BßF]H�O(Îa_EF]TrVNÆÇO(XaJ
JUL�\CÝ�Ù ÌE_�J�ÊQF�JGBÑV2ÌÂO)JUJUO�D&HUR¬L~L�JUB[FÇXEË`Ô0/7F]X[VNÆÇÆ]ÅNÏ�ÊhO�JGO(H�J9JUBEO¬R¬L�Z�O�ÆIH9LNXÑV¯MEDGL�JGO�F]X
Z�O)JGO(È{JGFÇLSXàJ�VNHUÉÒV�X[Z HUBELWÊ JUB[V�Je_[H�F]XEËÑJUB[O2F]R¬MEDGLWTNO(ZàH�R¬L~L�JGBEFÇX[ËÍJGO(È�BEXEFIÎa_EO�Å~FÇO(Æ]ZEH
Ì`O�J�JUO(D�DGO(HU_EÆ�J�H�ÊQF�JGB�ÆÇOyHUH�M[VNDGVNR¬O)JUO(DGH(Ô
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D0E�F GIH�JLK@M�N�OPMRQTSVUPW@XZY[O�H�JLJLU
\:DGLNÌ[VNÌEFÇÆ]FIHKJGF]È�HU_�Û¬Ü9JUDGO�O(Hh×�\hÝ�Ù�Ø{ÏrV�ÆIHULQÉaX[LWÊQX�VNH*MEDUOyZ�FIÈ{JUF]LNX&HU_�Û¬Ü9JUDGO�OyH�ÏrV�DGO:V�R¬L�Z�O�Æ
L�Ó:MEDGLNÌ[VNÌEF]ÆÇFÇJKÅ2ZEF]H�JUDGFÇÌ[_�JUF]LNX�Ó¨LSD>Z�FIHGÈ)DGO)JUO$O�TSO�XaJGH
L~È(È)_EDGDGFÇXEËeF]XÍHUO(Îa_EO(X[È)OyH�Ô«Ù�BEO�Å�È�VNX
Ì`Oh_[HUO(Z&O(F�JGBEO�D�JGL>MEDGO(ZEF]È)J7JGBEOCX[O)Ü~J�O�TNO(XaJ7F]X&JUB[O�HUO(Îa_EO(X[È)OSÏyVSH�FÇX$Æ]VNXEËN_[VNËNO:R¬L�Z�O(ÆÇF]XEË[Ï
LNDQJGL¯VNHGH�F]ËNX�V¬MEDGLNÌ`V�ÌEF]ÆÇFÇJKÅ�JGL¯VeÊQBELSÆÇO$H�OyÎS_[O�X[È�O9Ó¨LND>È�Æ]VSHUHUF\+`È�V�JUF]LNX�Ï�LSD
Z�O)JGO(È)JUF]LNXÍVSH
FÇX¸M[DULNJUO�F]X¸Z�LSR¬VNFÇX¸ZEO)JUOyÈ{JGFÇLSX�ÔÂÙ�B[O&Ì[VNHUFIÈ&VNHGH�_[R�MEJUF]LNX�_EX[ZEO�DGÆÇÅ~F]XEËeJUB[O$\CÝEÙ¶FIH
JUB[V�J
JUBEO�MEDGLNÌ`V�ÌEF]ÆÇFÇJKÅeL�Ó�V�X2O�TSO�XaJQFÇX0JUB[O&H�OyÎS_[O�X[È�O9ZEO�MÂO�X[ZEH
VWJQR¬LSH�J�LSX2JUBEO^]0MEDGO(È)OyZ�F]XEË
O�TNO(XaJGH(Ï�Ó¨LSD�HULNR¬O_]I+EÜ�O(Z�ÔWÙ�BEOhZ�Fa`«O�DGO�X`È)OhÌ`O�JKÊCO(O�X�\hÝ�ÙßV�X[Z�È)ÆIVNHGH�FIÈ�VNÆaÐ¸VNDUÉSLWT>È�B[VNFÇX`H
F]H�JUB[V�J¯Ó¨LND2Ð¸V�DGÉNLWTµÈ�B[V�F]X[H(Ï:JUB[OçZ�O(M`O(X[Z�O�X`È)Å DUO(ÆÇF]O(H¯LNX·O�Ü�VSÈ{JGÆÇÅµJUBEOb] MEDGO(È)OyZ�F]XEË
O�TNO(XaJGH(ÏaÊQB[O�DGO(VNHCF]X2\hÝ�Ù JUB[O9ZEO�MÂO�X[Z�O(X[È)Å0È�V�X0Ì`O9Ì[VSH�OyZ�LSX2V$X~_ER�ÌÂO�D�L�Ó�MEDGO(È)OyZ�F]XEË
O�TNO(XaJGH&TWVNDUÅ~F]XEË�Ó¨DGLNR=c�JGLb]«Ô Ä XßJUB`VWJ$Ê�VrÅNÏ�\CÝ�Ù VNDUO0V¸ËNO(XEO�D�V�Æ]F�d(VWJGFÇLSXÖL�Ó
Ð¸VNDUÉSLWT
È�B[V�F]X[H(ÔL/[LNDGReV�Æ]ÆÇÅSÏaÆ]O)Jfe Ì`O&V�H�O�JQL�Ó�ZEF]HGÈ)DGO)JGO°HUÅ~R�ÌÂLNÆIH�×¨O�TSO�XaJGH�Ø{Ô&gí\hÝ�Ù·FIHQV$DGL~L�JGO(Z
JUDGO�O9L�Ó+ReVWÜ�FÇR$_ER Z�O(ËNDGO�O�h e,hSÓ¨LNDQÊQBEFIÈ�B
i Ó¨LND�O(VSÈ�B¯XEL�Z�OSÏaJUBEO(DUO°F]HQV�JhR¬LaHKJ�LNXEO°LN_EJUËNLSFÇX[Ë�O(ZEËNO°Æ]VNÌ`O(ÆÇOyZ�Ì~Å�O(VSÈ�B¯HUÅaR$Ì`LSÆ«L�Óe
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i O(VSÈ�BÒXEL�Z�O¯FIH�Æ]VNÌ`O(ÆÇOyZßÌ~ÅÑJUBEO2Æ]VNÌ`O(Æ]H�HUO(Îa_EO�X`È)O¯LNÓ�JUB[O0OyZ�ËNOyH&XEO(O(Z�OyZßJULçËNLç_EMÓ¨DULSR JUB[F]HQX[L~ZEO9JUL�JUBEO�DGL~L�J&×�HU_�Û¬Ü0ÆIV�ÌÂO�Æ]F]XEËaØ)Ô
i Ó¨LND°O(VSÈ�B¸XEL�Z�O�]~Ï«O(TNO�DGÅ2LN_�JGËNLNF]XEËeJGDGVNX[HUF�JGFÇLSX�LNXçV0H�Å~R$Ì`LSÆ�^�FIH>VSHUHUL�È)FIVWJUOyZ2JUL2VMEDGLNÌ[VNÌEFÇÆ]FÇJKÅ`_Ua�×R^rØQHU_[È�B¯JGB[VWJCbdcfe7g$_UaN×R^rØXhji
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