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[TV\XaWb�XfcXV\T_�qaYTf\f�Xa� _T�`XW\TV\ta'�l� _bf�iT_beXf�]herW\Vbf�fbUeX�_bf�VhT_Xf�fX�WXUX�UhfVTe�cbaXe�Y\a�T� _T�VbagebiXef\T�fhfV\gTWT)� >ageX�

Xfgbf�iT_beXf'�fXsT_T�dhX�u_g\`T`XagX�fX�[T�ce\i\_XZ\TWb�Xa�_Tf�XfgeTgXZ\Tf�WX�fb_hV\ta�T�_T�UufdhXWT�WX�_T� XY\V\XaV\T fbUeX�_T ]hfg\V\T '�_b�VhT_�

cXe]hW\VTerT�T� _Tf�\afg\ghV\baXf�WX�eXfb_hV\ta�WX�VbaY_\Vgbf)

IT_TUeTf�V_TiX5�<baY_\Vgb'�`XW\TV\ta'�VbaV\_\TV\ta'�]hfg\V\T�l�XY\V\XaV\T)
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Ba�g[\f�eXfXTeV['�g[X� _XTW\aZ�Thg[be�VbaWhVrf�T�WXgT\_XW�TaT_lf\f�bY�g[X�`Xg[bWf�bY�VbaY_\Vg�eXfb_hg\ba'�j\g[�fcXV\T_�X`c[Tf\f�ba�`XW\T(�

g\ba'�TaW�g[X�_XZT_�iT_uXf�ba�j[\V[�gb�fXX^�Ta�XaW�gb�g[X�VbagebiXefl)�:`baZ�g[XfX�iT_uXf'�[X�cb\agf�bhg�g[Tg� \a� eXVXag�lXTef'�g[X�YbVhf�[Tf�

UXXa�ba�Lb_hg\baf�gb�g[X�fXTeV[�Ybe XYY\V\XaVl biXe ]hfg\VX '�j[\V[�jbh_W�UX�WXge\`XagT_�gb�VbaY_\Vg�eXfb_hg\ba�\afg\ghg\baf)DXijbeWf5�<baY_\Vg'�

`XW\Tg\ba'�VbaV\_\Tg\ba'�]hfg\VX�TaW�XYY\V\XaVl)

 ?fidXi�ZfeZ`\eZ`f�\e� kfief�[\�leX�`ejk`(

klZ`ye'�`dgfe\icX�\e�\c�d\[`f'�jlgfe\�leX�

Xi[fifjX�kXi\X�[\�[\dfjkiXZ`ye�[\�jlj�m\e(

kXaXj'�[\�cX�e\Z\j`[X[�[\�ZXdY`Xi�_uY`kfj'�

[\�_XZ\i�hl\�XiiX`^l\�\e�\c�ZfdgfikXd`\e(

kf�f�\e� cXj�\jkiXk\^`Xj�[\� cfj�fg\iX[fi\j�

aliw[`Zfj)�=\�jfYiX�\j�jXY`[f�cf�[`]wZ`c�hl\�

j`^e`]`ZX�Xjld`i�\�`dglcjXi�kXc�\dgi\jX)� R�

\eki\�efjfkifj�dlZ_f�duj# )

A* HJ=DAEAF9J6 DGK EoLG<GK�

<= KGDM;A}F <= ;GF>DA;LGK�

;GEG =PHJ=KA}F <= D9 ;MDLMJ9�

;GEMFAL9JA9

?�m^oqfo�ab� i^� mobjfp^� fkafpmrq^a^�nrb� ilp�jÄ+

qlalp�ab�obplir`fÉk�ab�̀ lkcif`qlp�pb�bk`rbkqo^k�

molcrka^�v�ob`Åmol`^jbkqb�`lkb`q^alp�`lk�ilp�

abqbojfk^alp�v�bpmb`Åcf`lp�bibjbkqlp�nrb�̀ lk+

cfdro^k*� ab� jlal� dbkÄof`l*� bi� `lkqbuql� pl`f^i�

v� `riqro^i� v� i^� faflpfk`o^pf^� ab� i^p� pl`fba^abp�

bk�nrb�pb�^mif`^k0*� ibglp�ab�`lkpqfqrfo�pfpqbj^p�

^fpi^alp� molar`ql�ab�bumboqlp*�bpmb`f^ifpq^p�l

_roÉ`o^q^p�ab�qrokl1*�̀ ^_b�mi^kqb^oklp�̂ idrklp�

fkqboold^kqbp� crka^jbkq^ibp8� èbi� jlabil� ab�

o^Åw� kloqb^jbof`^k^� ^almq^al� ^_fboq^jbkqb*�

v� `^pf� pfk� `lk`bpflkbp� ab� ^a^mq^_fifa^a *� mlo�

i^p� ibvbp�k^`flk^ibp*�v�o^qfcf`^al�`e�kfkld�mlo�î �

Jbv�04,367�ab�0./.*�obpmlkab� �̂ i �̂pfkdri^ofa^a�
ab�krbpqo^p�m^oqf`ri^ofa^abp�`riqro^ibp=�l�pf� pb�

mobcfbob*�èobcibg^k�+v �pb�obcibg^k�bk+�ilp�pfpqbj^p�

ab�̀ obbk`f^p*�s^ilobp�v�mofk`fmflp�j~p�^oo^fd^alp�

nrb� mobs^ibk� bk� i^� bpqfj^qfs^� `ljrkfq^of^� bk�
qlokl� ab� i �̂ grpqf`f^=�W� il� kl� jbklp� mofk`fm^i8�

è^`^pl� bufpqbk� v� pb� jrbpqo^k� obkq^_ibp� lqolp�

afsboplp�jÄqlalp�ab�plir`fÉk�^iqbok^qfs^�ab�ilp�
afcbobkalp*�nrb�pb�bumbofjbkq^k�bk�i^qfqrabp�af+

sbop^p�v*�bk�qlal�`^pl*�bk�pl`fba^abp�+`ljl�^i+
drk^p�ab�i^p�brolmb^p+�nrb�pb�ofdbk�mlo�s^ilobp�

v�mofk`fmflp�bk�bpbk`f^�pfjfi^obp� �̂ilp�krbpqolp=

?i� `^_l�ab� qlal�biil*� fkqbkq^objlp�abjlpqo^o�
nrb� i �̂jbaf^`fÉk*�q^i�`ljl�bpq~� obdri^a^�bk� i �̂

ibv� k^`flk^i� sfdbkqb*� pb�abpbkqfbkab�abi� s^ilo�

grpqf`f^*� p^`ofcf`~kalil�bk� ^o^p� ab� rk^� mobqbk+

afa^� bcf`^`f^� nrb� bk� ob^ifa^a� bkj^p`^o^� rk

/,� KMPCJJM*�?rdrpql,�;_ T eU \geT ]X ( Ihf WXfTYpbf&�J^glr^kb*�@rbklp,�?fobp,*�0..3*�mm,�05+06,

0,� A?NNCJJGRRG*� K^rol,�7fcXVgbf fbV\T_Xf l  c b _pg\Vb f  W X _ c eb VX W \` \X a gb  V \i \_ ' eX Yb e` T f  l  gXaWXaV\Tf Xib _h g\iTf  Xa _T �

;hebcT b V V \W X a gT _ l  b e \X a gT _' &� bk� FebVXfb& \WXb _bZ pTf  l  fbV\XWTW&�mm,�12�v�pp,*�bpmb`f^ijbkqb�mm,�61+7.,�?pfjfpjl*�
pl_ob� i �̂ molcrka^� sfk`ri^`fÉk� ab� i^p� fkpqfqr`flkbp� m^o^� i �̂ obplir`fÉk� ab� `lkcif`qlp� `lk� pr� `lkqbuql� `riqro^i8�
B?K?QI?�Kó� J[X <TVXf b Y  @hfg\VX  T a W  I gT gX  7 h gb e\gl (� Qbdrfjlp� i �̂ sbopfÉk� `^pqbii^k^,�BTf VTeTf WX  _T  ]h f g\V \T  l  X_�

c b W X e WX _ ;fgTWb( 7 an _\f \f  Vb ` c T eT W b  WX _ cebVXfb _XZT_&�Caf`fÉk,�HroÅaf`^*�ab�Aefib*�Q^kqf^dl�ab�Aefib*�0...,

1,� AF?QC*�M,� J^t,� 9h_gheX& T a W  H \ghT _( : \fc h g\a Z  IlfgX`f \a  9 ebff'9 h _gh eT _ 9 bagXkg&� Lbt�Wloh� Skfsbopfqv� Nobpp*� Lbt�

Wloh*�0..3,�Qbdrfjlp�i^�qo^ar``fÉk�`^pqbii^k^�ab�D,�K^oqÅk�Bfw,�:XeXV[b& V h _gh eT  l  e \gh T _( I \fgX` Tf WX eXfb _hV \ra  WX�

VbagebiXef \Tf Xa ha  V b a gX k gb  \a gX eV h _gh eT _&�K^o`f^i�Nlkp*�K^aofa+@^o`bilk^+@rbklp�?fobp*�0.//,
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bpnrbj^� ab� obplir`fÉk� ab� `lkcif`qlp� ^o`^f`l�
nrb�bkqolkfw^� plir`flkbp�mro^jbkqb�cloj^ibp�
 �̂ bpm^ia^p�ab� i^�grpqf`f^ ,� Dfk^ijbkqb*� ebjlp�
ab�molmf`f^o�i^�prmbo^`fÉk�abi�^`qr^i�pfpqbj^�ab�
jbaf^`fÉk� �̂m^oqfo�ab�pr�m^ri^qfk^�qo^kpcloj^+

`fÉk�e^`f^�bi�jÄqlal�j~p�^`loab�̀ lk�ilp�s^ilobp�

v�mofk`fmflp�prmboflobp�nrb�mrbab�abkljfk^opb�
`lk`fif^`fÉk+jbaf^`fÉk� s^ilo^qfs^ ,

AA*� =D�EoLG<G�<=�D9�E=<A9;A}F�=F�D9�
=PH=JA=F;A9�FGJL=9E=JA;9F9

Qb�e^� pbÇ^i^al�nrb� i �̂^m^of`fÉk�ab� ilp�?BP�bk�

i^� Ñiqfj^� m^oqb� abi� pfdil� VV� pb� fkpboqÉ� bk� rk�

bpnrbj^�ab�moldobpfsl�^_^kalkl�abi�jÄqlal�
qo^af`flk^i�ab�bkgrf`f^jfbkql�grofpaf``flk^i*�bk�

`lkplk^k`f^� `lk� afsbop^p� `loofbkqbp� pl`f^ibp,�

Ck� pr� dÄkbpfp� fkcirÅ^� rk^� fjmloq^kqb� `ofpfp� ab�

ifqfdflpfa^a*� ^rknrb� q^j_fÄk� klqlof^p� `^rp^p�

fkpqfqr`flk^ibp*� mliÅqf`^p� v� `riqro^ibp,� K~p� bp+

mb`Åcf`^jbkqb*�^q^a^p� �̂`^j_flp�bk� ilp�s^ilobp�
bk�`lkcif`ql*�i �̂abp`lkcf^kw^�bk�bi�dl_fbokl*�i^p�

mliÅqf`^p�kblif_bo^ibp�ab�mofs^qfw^`flkbp*�i �̂ er+
j^kfw^`fÉk�ab�i^p�fkpqfqr`flkbp� �̂do^k�bp`^i^*�bi�

moldobpl�pl`f^i� �̂qo^sÄp�ab�i �̂jbglo^� fkafsfar^i�

v� bi� bp`bmqf`fpjl� mlpjlabokl� ^`bo`^� ab� i �̂

ob^ifa^a�l_gbqfs^*�nrb�bumobp^_^k�fkdobafbkqbp�
crka^jbkq^ibp� ab� i^� `riqro^� kloqb^jbof`^k^8�

i �̂ if_boq^a*� bi� fkafsfar^ifpjl*� bi� mlmrifpjl*� i �̂

fdr^ia^a�v�bi� if_bo^ifpjl2,

Jlp�?BP*�bk�ob^ifa^a*�^_^o`^k�^iiÅ�rk�^_^kf`l�ab�

jÄqlalp�v�mol`bafjfbkql�nrb�fk`irvbk�i �̂kbdl+

`f^`fÉk*�i^�jbaf^`fÉk*�bi�^o_fqo^gb*�i �̂bs^ir^`fÉk�

kbrqo^i�mobsf^*�ilp�grf`flp�prj^oflp�`lk�gro^al�b�

fk^`^_^_ibp�̀ lj_fk^`flkbp�ab�̂ idrklp�l�s^oflp�
ab�biilp,� @fbk� nrb� e^k� pfal� i^� jbaf^`fÉk� v� bi�

^o_fqo^gb�i^p�cloj^p�j~p�afcrkafa^p�v�rqfifw^a^p*�
bk� sfk`ri^`fÉk*� kl�pfbjmob� `boqbo^� kf� m^`Åcf`^*�

`lk� i �̂ i^_lo� ab� ilp� qof_rk^ibp�grofpaf``flk^ibp,�

Bb�eb`el�pr�bum^kpfÉk�e^�pfal�`ob`fbkqbjbk+

qb�pfdkfcf`^qfs^� �̂ m^oqfo�ab� ilp�^Çlp�l`ebkq^*� î

fkcirgl�ab� ilp�`^j_flp� bk� bi� abob`el� fjmrip^+
alp�q^kql�mlo�bi�Alkdobpl�`ljl�mlo�bi� molmfl�
Nlabo�Hraf`f^i*� �̂ qo^sÄp�ab�afsboplp� moldo^j^p�
ab�rqfifw^`fÉk� fkqo^graf`f^ibp ,�?pÅ*�i �̂jbaf^`fÉk�
dbpqflk^a^�afp`ob`flk^ijbkqb� mlo� ilp�grb`bp�v�

mrbpq^� �̂`^odl*�dbkbo^ijbkqb*�ab�̂ _ld^alp�nrb�

^`qÑ^k�elklo^of^jbkqb�pfk�obqof_r`fÉk3,
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J^p�_^pbp�ab�pbjbg^kqb�jlsfjfbkql�bk�sboa^a�

pb�bk`lkqo^_^k�molcrka^jbkqb�^oo^fd^a^p�bk�
i^p�o^Å`bp�v�bk�bi� m^p^al�efpqÉof`l�abi�m^Åp*�nrb�

mrbab�ob`lkl`bopb�v^�bk�i^�Äqf`^�v�i �̂mo~`qf`^�ab�

ilp�mofjbolp�`lilklp�fkdibpbp9�abpab�bkqlk`bp*�

`i^ol� nrb� `lk� cir`qr^`flkbp*� i^p� ^iqbok^qfs^p�

î� mol`bpl�graf`f^i� e^k� pfal� rk^� `^o^`qboÅpqf`^�
abi� jlabil� kloqb^jbof`^kl� ab� obplir`fÉk� ab�

`lkcif`qlp,�?kqbp�abi� do^k� fjmripl�ab�cfkbp�abi�
pfdil� ^kqboflo*� i^� `lk`fif^`fÉk� bpq^_^� obar`fa^�

�̂ i �̂ mbofcbof^ �abi� pfpqbj^�groÅaf`l*� jfbkqo^p�bi�
^o_fqo^gb�e^_Å^�nrba^al�ob`lkar`fal� �̂ i^p�kb+

`bpfa^abp�abi�jrkal�bjmobp^of^i� +mlaoÅ^jlp�

`libdfo�nrb�pbjbg^kqb� ob^ifa^a� bo^*�ab�^idrk^�
j^kbo^�pfjfi^o� �̂ i �̂krbpqo^+,

J �̂bumilpfÉk�pr`bpfs^�v�bi�o^af`^i�`^j_fl�ab�qbk+
abk`f^� �̂m^oqfo�ab�ilp�̂ Çlp�l`ebkq^*�bk�sboa^a�kl�

e^_oÅ^�pfal�̀ lkpb`rbk`f^*�̀ ljl�̀ loofbkqbjbkqb�

pb�mfbkp^*�abi�abp_loab�ab�i �̂ ifqfdflpfa^a�+cbkÉ+
jbkl� mo~`qf`^jbkqb� rkfsbop^i+*� pfkl�nrb�bpqb�

Ñiqfjl�e^_Å^�qbkfal�rk�m^mbi�jr`el�j~p�jlabp+

ql*�abpab�nrb*�`ljl�^cfoj^�Ae^pb4*�i �̂sboa^abo^�

v� crka^jbkq^i� `^rp^�ab� pbjbg^kqb� `^j_fl�ab�

qlok^p�ab_b�_rp`^opb�bk�i �̂`lkcloj^`fÉk�ab�rk^�

sboa^abo^�v�molmf^�ZlckliX�ab�ilp�?BP�nrb�̂ pfbkq^�
bk�afsboplp�mfi^obp8�i^�ob^``fÉk�`lkqo^�bi� efmboib+�

d^ifpjl 9� i �̂ `lkqo^`riqro^ �ab� ilp�^Çlp�pbpbkq^9�

i �̂ `lkdlg^� mlo� i �̂  mÄoafa^� ab� i^� `boqfarj_ob �

ab� i �̂q^oaÅ^�jlabokfa^a�v�bi�`ob`fjfbkql�ab� i^p�

mofs^qfw^`flkbp�`ljl�rk�fab^i,�Tb^jlp8

'̂� J �̂ ob^``fÉk� `lkqo^�bi� efmboibd^ifpjl *� nrb�

`ofqf`^_^� bi� bu`bpl�ab� `lkcf^kw^� bk� i �̂ ibv
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m^o^� obplisbo� ilp�afsboplp� mol_ibj^p�ab� î �
pl`fba^a�v� ib�^agraf`^_^� i �̂ molifcbo^`fÉk�ab�
ilp�ob`i^jlp�graf`f^ibp,�J �̂ ob^``fÉk� cobkqb� î�
 efmboibd^ifpjl crb�q^kql�rk�cbkÉjbkl�ml+

iÅqf`l�̀ ljl�pl`f^i9�bjm^ij^_^�̀ lk�i p̂�krbs^p�
qbkabk`f^p�pl`f^ibp*� i �̂ obfsfkaf`^`fÉk�ab� ilp�
abob`elp�`fsfibp�v� i �̂ fdr^ia^a�ab�dÄkbol*� î �

afpmlkf_fifa^a� abi� abob`el� ab� ^pfpqbk`f^�
groÅaf`^�do^qrfq^*�bk�m^o^ibil�̀ lk�bi�^`qfsfpjl�

graf`f^i�_^gl�i �̂Aloqb�U^oobk,�Ĵ �Alkcbobk`f^�

@rodrbo*� pl_ob� i^p� `^rp^p�ab� fkp^qfpc^``fÉk�

mlmri^o�`lk� i^�?ajfkfpqo^`fÉk� ab�Hrpqf`f^*�

ab� /754*�^s^iÉ� i �̂ `oÅqf`^� î� efmboibd^ifpjl �
v�`lil`É�bk�bi�bmf`bkqol�ab� î � _Ñpnrba^�ab�

i^p� plir`flkbp*� kl� i �̂ bum^kpfÉk� foobcibufs^� v�

`lkqo^molar`bkqb�ab�ilp�?BP�+nrb�q^k�plil�

pb�ilp�`lkpfabo^_^�^mqlp�m^o^� î �plir`fÉk�ab�

abqbojfk^alp�`lkcif`qlp*�`ljl�ilp�ab�bp`^p �̂
`r^kqÅ^*�ilp�c^jfif^obp*�ilp�abofs^alp�ab�a^Çlp�

mlo� kbdifdbk`f^p�elpmfq^i^of^p�l� jÄaf`^p�v�

`fboq^p krbs^p�sÅ^p m^o^�̀ ljmbkp^o�ibpflkbp�

mlo�̂ ``fabkqbp+9�pfkl�̂ kqbp�_fbk*�bi�ab_^qb�pl+
_ob�rk^�molcrka^�obsfpfÉk�ab�qlal�bi�pfpqbj^�

ab�bkgrf`f^jfbkql,�J^p�krbs^p�êab^p�dfo^_^k�

bk�qlokl�ab�̀ fboqlp�objbaflp�lod~kf`lp�̀ ljl�

bi� fk`objbkql�ab� ilp�mlabobp�afp`ob`flk^ibp�
ab�ilp�grb`bp�bk�i p̂�afifdbk`f^p�v�mol`bafjfbk+

qlp�mobifjfk^obp� v*� bk� dbkbo^i*� bk� rk^� j~p�

^molmf^a^�dbpqfÉk�ab�i^p�`^rp^p,

_'� J �̂  `lkqo^`riqro^ �obcfbob� ^i� jlsfj fbkql�
mliÅqf`l+pl`f^i� ab� ilp�^Çlp� pbpbkq^� nrb�pb�

lofdfk^o^�bk�Do^k`f^�v�buqbkafbo^�fkcirvbkal�

i^od^jbkqb*�q^j_fÄk� �̂ ilp�Cpq^alp�Skfalp,�
Qrp� m^oqfa^oflp� pb� j^kfcbpq^_^k� k^qro^i+

jbkqb�elpqfibp�̂ i�pfpqbj^�graf`f^i�v�molmf`f^+

_^k�i �̂ grpqf`f^�`ljrkfq^of^ `ljl�m^k^`b^*�
bkp^iw^kal� i^�jbaf^`fÉk�m^o^�cljbkq^o�i �̂

m^oqf`fm^`fÉk�afob`q^�v�rk�fjmripl�mlpfqfsl�

bk�i^p�obi^`flkbp�fkqbomboplk^ibp*�̀ lk�bu`ir+

pfÉk�ab�ilp�^_ld^alp,

`'� J p̂� mliÅqf`^p�kblif_bo^ibp�v�ab� fjmripl� �̂ î �

mofs^qfw^`fÉk�bk�Äml`^�ab�Pb^d^k�fkcirvÉ�bk

bi�~j_fql�ab� i �̂ obplir`fÉk�ab�`lkcif`qlp8� ilp�
abob`elp�ab� ilp� ifqfd^kqbp�mlaoÅ^k� pbo�objf+
qfalp�crbo^�ab�i �̂Éo_fq^�ab�ilp�qof_rk^ibp�v�bi�

^o_fqo^gb�pb�buqbkafÉ�j^pfs^jbkqb�̂ �m^oqfo�ab�
i^p�̀ i~rpri^p�̀ ljmoljfplof^p�bk�ilp�̀ lkqo^qlp�
ab�bjmibl*�̀ ljmo^sbkq^�v�̀ loobq^gb*�̂ ibkq^al�
mlo�î �grofpmorabk`f^�ab�î �Qrmobj^�Aloqb,

a'� Nlo�Ñiqfjl*� i �̂c^iq^�ab�`boqfarj_ob�v�pbdr+

ofa^a*� q^j_fÄk� groÅaf`^*� `^o^`qboÅpqf`^� ab�
ilp� qfbjmlp� mlpjlaboklp*� fkcirbk`fÉ� bk�

i �̂ sfpfÉk� ab� ilp�mol`bafjfbkqlp�graf`f^ibp8�

bp`bmqf`fpjl�v�̀ lkpb`rbkqb�abp`^ifcf`^`fÉk�

ab�`fboqlp�jbaflp�qo^af`flk^ibp�ab�morb_^*�
`ljl�bi�qbpqfjlkfl�ab�qbpqfdlp�afob`qlp*�bi�

fkqboold^qlofl�v�̂ Ñk�bi�s^ilo�ab�`fboq^p�morb+

_^p�mbof`f^ibp*�mlo�i^�sfoqr^ifa^a�v�abpmob`fl�

ab�i^� `fbk`f^�_^pro^ ,�Ci�bp`bmqf`fpjl�kl�pb�
ifjfq^� �̂ i �̂^sbofdr^`fÉk�ab� ilp�eb`elp�pfkl�

nrb�pb�buqfbkab� �̂i^�ab`fpfÉk�graf`f^i,�Qf�kl�

e^v�rk^ ob^ifa^a nrb�mrba^�abqbojfk^opb�
fkabmbkafbkqbjbkqb� ab� i^� jbqlalildÅ^�

bjmib^a^*� pb� ^odrvb*� èmlo� nrÄ� _rp`^oi^=�

Nob`fp^jbkqb� mlo� biil*� ^cfoj^k*� i^� jbaf^+

`fÉk� bp� m^oqf`ri^ojbkqb� ^qo^`qfs^� `ljl�

lm`fÉk�bk�`r^kql�pr�l_gbqfsl�bp�bi�ildol�ab�
rk�obpriq^al�nrb�kl�abmbkab�ab�i^� grpqf`f^ *�

kf�abi� prbÇl �ab�i �̂`boqbw^�^_plirq^,

b'� Ck�abcfkfqfs^*�pb�̀ lk`irvb*�i^�bkqolkfw^`fÉk�v�

bi�^rdb�ab�ilp�?BP�bk�ilp�CC,SS,�crb�molar`+
ql�ab�mbqf`flkbp�fkpqfqr`flk^ibp*�j^kfl_o^p�

mliÅqf`^p�v�bi�jlsfjfbkql�̀ riqro^i�ab�i �̂Äml+

`^*�nrb�e^k�pfal�crboqbjbkqb�`rbpqflk^a^p�

abpab�pr�^m^of`fÉk5,

AAA*� =DLJ9KHD9FL=�<=�D9�E=<A9;A}F�
FGJL=9E=JA;9F9�Q�KM�J=;=H;A}F�=F�
D9�FGJE9LAN9�F9;AGF9D

Cp�_fbk�`lkl`fa^� i^�dÄkbpfp�abi�abpbj_^o`l�ab�

i^�jbaf^`fÉk� fkpboq^�bk�rk�^jmifl�v�^j_f`flpl�

 m^nrbqb ab�obcloj^p�̀ lk�mobqbkpflkbp�ab�bofdfo+

pb�bk�sboa^abo^p�mliÅqf`^p�mÑ_if`^p6�fj^dfk^a^p

5,� AF?QC�M,*�E c�9\g(�m,�/33*�/60+/62,

6,� T?PE?Q�TG?LAMQ*�H,C,*�; Y\V \XaV\T �Xa� _T �]h f g\V \T � Xa� I \fgX` Tf�@hW\V\T _Xf&� ACH?*� Q,� ab�Aefib*� LÜ�4*� 0..1*�m,�46*�alkab�

plpqfbkb�nrb� i �̂ _Ñpnrba^� ab� i^�bcf`fbk`f^�bpq~� Åkqfj^jbkqb� obi^`flk^a^� `lk� i �̂ fab^� ab� i �̂ bp`^pbw�v�cfkfqra� ab
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m^o^� î � qo^kpcloj^`fÉk� ab� i^p�bpqor`qro^p� v� ilp�
mol`bafjfbkqlp� `fsfibp,� Nolar`ql�ab�rk^� sfpfÉk�

pbpd^a^�v�rkfi^qbo^i�ab�ilp�̀ ljmibglp�cbkÉjbklp�
fk`^oafk^alp�bk� ilp� pfpqbj^p�graf`f^ibp*� crbolk�

ilp�bpqÅjrilp� �̂ i �̂ obcloj^�nrb�bk� ilp�^Çlp�7.�pb�

fjmrip^olk� bk� krjbolplp� m^Åpbp�abi� pr_`lkqf+
kbkqb�^jbof`^kl*�mlo�^``fÉk�ab�ilp�_^k`lp�jri+

qfi^qbo^ibp�ab�`oÄafql�nrb� fkvb`q^olk�moÄpq^jlp�
obpqfqrf_ibp�`lk�bp �̂cfk^ifa^a,�Ciil�bk�bi�j^o`l�ab�

i �̂ _Ñpnrba^�ab�qo^kpcloj^`flkbp�bpqor`qro^ibp�

abi� Cpq^al�nrb*�pbdÑk� prp� fkpmfo^alobp*�bk`lk+

qo^_^k�l_pq~`ril�bk�bi�pfpqbj^�ab�grpqf`f^,

abpab�nrb� i �̂ molsfpfÉk�abi� pbosf`fl�`ljl�_fbk�
mÑ_if`l� fk`bkqfs^oÅ^� �̂ ilp� prgbqlp� �̂ ifqfd^o�j~p�

^pfar^jbkqb/.,

@^gl�bpb�mofpj^*�bi�crk`flk^jfbkql�Émqfjl�abi�

pfpqbj^�graf`f^i� fjmif`^� i �̂qrqbi^�abi�abob`el� î�

jbklo�̀ lpql�mlpf_ib�m^o^�bi�bo^ofl*�`ljl�jbafl�
m^o^�l_qbkbo�i �̂ obar``fÉk�abi� `lpql�afob`ql�ab�

ilp�ob`roplp�abpqfk^alp� �̂i^�plir`fÉk�ab�̀ lkcif`+

qlp�v� i^�l`roobk`f^� jfpj^�ab�af`elp�`lkcif`qlp�

mlo�bi�bcb`ql�ab�afpr^pfÉk�bgbo`fal*� �̂qo^sÄp�ab�

i^p�q^p^p�nrb�do^s^k�bi�pbosf`fl//,

m
fk
c*
G?
EN

FCNCACIM�
JLI=?M;F?M�
S�;L<CNL;F?M

:

Bbpab�bi�mrkql�ab�sfpq^�bpqo^qÄdf`l*�v�kl�pfk�`fbo+

q^� fkdbkrfa^a*� ilp� moldo^j^p�^rpmf`f^alp� mlo�

i^p�bkqfa^abp�`obafqf`f^p�fkqbok^`flk^ibp�m^oqÅ^k�
ab�i �̂mobjfp^�nrb�bk�bi�pb`qlo�graf`f^i�i �̂qo^kpclo+

j^`fÉk�pb�ildo^oÅ^*�j~p�nrb�jlafcf`^kal�i^p�ib+

vbp�mol`bp^ibp*�mlo�sÅ^�ab�qo^pi^a^o�i^p�kl`flkbp�
ab�dbpqfÉk�jlabok^�molmf^p�abi�pb`qlo�mofs^al�

^i�nrbe^`bo�grofpaf``flk^i,�J �̂ fk`lomlo^`fÉk�ab�
qÄ`kf`^p�ab�dbpqfÉk*�ab�i^�j^kl�ab�bumboqlp�bk�

q^ibp�qÄ`kf`^p*�pboÅ^�bi�`^jfkl�m^o^� i^p�^kpf^a^p�

plir`flkbp(�7,Ck� sboa^a*� j~p� mobl`rm^kqb� ^Ñk�
bo^� i^� fablildÅ^� ab� kbql� pbpdl� b`lkljf`fpq^*�

bk� _ld^� mlo� bpb� bkqlk`bp*� nrb� pb� mobqbkaÅ^�

fjmlkbo�̀ lk�pbjbg^kqbp�molmlpf`flkbp�bk�`rvl�

`bkqol�̂ ibqb^_^�i �̂`lk`bm`fÉk�ab`fjlkÉkf`^�ab�
i �̂grpqf`f^� `fsfi� `lk`b_fa^� `ljl� _fbk� mofs^al *�

`rvlp� _bkbcf`flp� plk� eb`elp� prvlp� mobaljf+

k^kqbjbkqb�mlo�i^p�m^oqbp� ifqfd^kqbp,�Bb�^eÅ�bi�

molmÉpfql�ab�abp^ibkq^o�i^�abj^ka^�ab�grpqf`f^*

Qf�_fbk�i^p�mliÅqf`^p�riqo^+if_bo^ibp�^ibkq^a^p�bk�î �

aÄ`^a^�ab�ilp�^Çlp�klsbkq^�bk�dbkbo^i�co^`^p^+

olk*�kl�bp�jbklp�̀ fboql�nrb�prboqb�pfjfi^o�e^k�̀ l+
oofal�bk� G_bol^jÄof`^�i^p�mliÅqf`^p�`lkpfabo^a^p�

qo^af`flk^ibp*�ifd^a^p�mlo�il�dbkbo^i� î�^rjbkql�

abi�mobprmrbpql�graf`f^i*�^grpqbp�bk�ilp�jlabilp�
mol`bp^ibp*� v�^Ñk� fk`lomlo^`fÉk� ab� jlabok^p�

qb`klildÅ^p�ab�dbpqfÉk,�Nofk`fm^ijbkqb�mlonrb�

e^k� lmbo^al�bk� cloj^� abp`lloafk^a^,�?pÅ*� i^p�
obcloj^p� mol`bp^ibp� kl� e^k� qbkfal� sfoqr^ifa^a�

mo~`qf`^*�pb �̂mlonrb�̂ �jbkral�pb�fkpboq^olk�bk�bi�

molmfl�v�̂ dl_f^kqb�bpnrbj^�bp`ofqro^ofl�+ �sd,*�ilp� á�
fkqbkqlp�mlo�fkpq^i^o�rk^�^rafbk`f^�mobifjfk^o+*�

v^�mlo�i �̂abprbqral�ab�ilp�ljlj ]fi`�abpk^qro^if+� \ �

w^alp*�l�mlo�i �̂c^iq^�ab�^`ljm^Ç^jfbkql�`lk�rk� 0�

jlabil�ab�dbpqfÉk�^ab`r^al,� á
--

M
Ci�plil�v�̂ fpi^al�fk`objbkql�abi�mobprmrbpql�gr +

af`f^i�q^jml`l�e^�pbosfal�̂ i�l_gbqfsl�ab�jbglo^o

ob`roplp*�il�nrb�e^�ab�fkcirfo�bk�i �̂qlj^�ab�ab`fpflkbp*�^Ñk�mlo�bk`fj^�ab�i �̂`lk`bm`fÉk�qo^af`flk^i�nrb�sb�bk� î �
grpqf`f^�rk�qbj^�ab�mofk`fmflp�ab�s^ilobp�qo^p`bkabkqbp*�nrb�fkbulo^_ibjbkqb�ab_bk�pbo�`rjmifalp�+mm,�46+77+,�

Qb�qo^q^*�m^o^�klplqolp*�ab�rk^�pbpd^a^�sfpfÉk�b`lkljf`fpq^*�nrb�kl�`ljm^oqfjlp�mlonrb�abp`lkl`b�mofk`fmflp�
_~pf`lp�abi�^``bpl� �̂ i �̂grpqf`f^�v�bi�pfpqbj^�ab�s^ilobp�crka^kqbp�ab�i �̂crk`fÉk�mÑ_if`^�grofpaf``flk^i*�ab�o^fd^j_ob�
`lkpqfqr`flk^i�bk�qlalp�krbpqolp�m^Åpbp,�Ql_ob�bi�qbj^8�@CPGXMLAC�P,M,�;_�Vbfgb �WX _�cebVXfb�'V b ` b �fTVe\Y\V \b �c T eT �X_ 

XeT e\b �l �Vb ` b �\` c X W \` X a gb �c T eT �X _�TVVXfb�T�_T �]h f g \V \T ' �Xa�: XeXV[b�FebVXfT_�9 \i \_�T V ghT _&�?_bibal+Nboolq-JCN*�@p,�?p,*�
/777*�mm,�01/�v�pp,

7,� Jl�nrb�bk�bi�clkal�prmlkÅ^�abg^o�ab�i^al�i �̂sfpfÉk�ab�ilp�mol`bp^ifpq^p�pl_ob�ilp�mol_ibj^p�graf`f^ibp�m^o^�rqfifw^o�
i �̂ab�ilp�bumboqlp�bk�dbpqfÉk,�T?PE?Q�TG?LAM*�H,?,�E c�9\g(&�mm,�54+56,

/.,� pU\W(�mm,�6.+6/,�Ql_ob�bi�cfk�mÑ_if`l�ab�i �̂grofpaf``fÉk�mlo�qlalp8�AMSRSPC�C,H,*�F eblXVgb�WX �9 rW \Zb �WX�F ebVXW \` \Xa gb  

9\i\_&�Klkqbsfabl*�/723*�m,�70,

//,� Qb�e^�plpqbkfal�nrb�m^o^�^ifsf^o�v� o^`flk^ifw^o� i �̂ `^od^�ab�qo^_^gl�ab� ilp�qof_rk^ibp�v�bsfq^o� i �̂ obdobpfsfa^a�abi�
d^pql�bk�grpqf`f^ �e^v�nrb�mobl`rm^opb�mlo�`lkqoli^o�i �̂abj^ka^*�v�kl�pli^jbkqb�i �̂ lcboq^�abi�_fbk 9�v�nrb�bkqob�
lqo^p�cloj^p�ab�^ifsf^o�̂ nrbii^�`^od^*�^abj~p�ab�abp^eld^o�ilp�̂ prkqlp�mro^jbkqb�^ajfkfpqo^qfslp�v�̂ nrbiilp�nrb�
mrbabk�`^k^ifw^opb�mlo�jb`^kfpjlp�ab�obplir`fÉk�^iqbok^qfslp*�bp�jbkbpqbo�`l_o^o�mlo�ilp�pbosf`flp� �̂ qo^sÄp�ab�
i^p�q^p^p�graf`f^ibp�+T?PE?Q�TG?LAM�H,?,*�E c� 9\g(&�mm,�46+5/,
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i^p�mobpq^`flkbp*�pf�kl�pb�il�^ajfkfpqo^�v�bgb`rq^�

o^`flk^ijbkqb,�Lf�pfnrfbo^�i^�fkqolar``fÉk�qla^+
sÅ^� fk^`^_^a^�ab� i^p�jlabok^p�qb`klildÅ^p�ab�
i^p�`ljrkf`^`flkbp�e^�^oolg^al� ilp� obpriq^alp�
nrb� pb� bpmbo^_^k*� afpl`f^a^p� `ljl� dbkbo^i+

jbkqb�e^k�bpq^al�obpmb`ql�ab�ilp�abj~p�kfsbibp�
abi�pfpqbj^�graf`f^i,

Bb_b�ob`lkl`bopb*�pfk�bj_^odl�+`ljl�_fbk� il�

e^�abpq^`^al�T^od^p�Tf^k`lp�+ �nrb�ilp�jlabpqlp�
`^j_flp�bk� i^�dbpqfÉk�graf`f^i� +cor ql �mofk`fm^i+

jbkqb� ab� i �̂ fkf`f^qfs^� ab�grb`bp� `ob^qfslp+� qÅ+

jfa^jbkqb� fkqbkq^alp�bk� krbpqo^� obdfÉk*� kl�

l_pq^kqb�bi�bp`^pl�^s^k`b�nrb�e^k�pfdkfcf`^al�

bk� i^� jbglo^� abi� pfpqbj^� graf`f^i*� e^k� qbkfal�
i �̂ sfoqra*� ab� qlalp� jlalp*� ab� fkpq^i^o� fab^p�

ab� bcf`fbk`f^� v� molar`qfsfa^a*� dbkbo^kal� rk�

mol`bpl�ab�fkkls^`fÉk�k^a^�abpabÇ^_ib,�Ql_ob�

qlal*� s^ib� ^dobd^o*� pf� kl� pb� mfboab� ab� sfpq^� î �
lod^kf`fa^a�abi� Åkqbdol�pfpqbj^�ab�grpqf`f^�v�pb�

^qfbkab�`lk`ljfq^kqbjbkqb� �̂ i �̂jbglo^�bk� ilp�

abj~p�pbdjbkqlp,

Ck�bpb�j^o`l�pb�molmf`f^_^�bi� fjmripl� �̂ i �̂jb+
af^`fÉk�`ljl�mrkq^�ab�i^kw^�m^o^�i^�fkpq^i^`fÉk�

ab� rk^� `riqro^� ^iqbok^qfs^*� bk� `lkqo^mlpf`fÉk�

î� qo^af`flk^i�jÄqlal�ab�`ljmlpf`fÉk�graf`f^i,�

Orba^_^� bkqobi^w^a^� i �̂ jbaf^`fÉk*� ab� bpb�
jlal*�`lk�i^p�fablildÅ^p�kbl+mofs^qfpq^p�bk�bpb�

bkqlk`bp� bk� _ld^,�Qb�^ibkq^_^� ^pÅ� i^� abp`lk+

cf^kw^� e^`f^� i �̂ grpqf`f^� abi� Cpq^al� molmf`f^kal�

i �̂`lksbkfbk`f^�ab�pbosfopb�ab�jbaflp�mofs^alp�
+_ fbk� nrb� obdbkqb^a^p� mlo� bi� mlabo� ^ajfkfp+

qo^alo+�nrb�d^o^kqfw^o^k� i �̂ if_ob�^rqlkljÅ^�ab�

ilp�fkafsfarlp*�pfk�fkqbocbobk`f^p�ab�ilp�grb`bp�v�

pfk� ilp�`lpqlp�v�afpcrk`flk^ifa^abp�ab�i^�grpqf`f^�
mÑ_if`^,�Nl`l�fjmloq^*�_^gl�q^k�pbpd^a^�jfo^a^*�

nrb�bi�Äufql�ab�i^p�plir`flkbp�̂ iqbok^qfs^p�sbkd^�

�̂pbo�afob`q^jbkqb�molmlo`flk^i� �̂i �̂ fkbcf`fbk`f^�

ab� i �̂ grpqf`f^� bpq^q^i,� Ck� qlal� `^pl*� kf� pfnrfbo^�

s^iaoÅ^� i^� mbk^�bi� bpcrbowl�mlo�jbglo^oi^� pf*�ab�

qlalp�jlalp*�bi�^q^gl�ab�i �̂jbaf^`fÉk�iibd^o^� �̂

crk`flk^o*�̂ rknrb�prmlkd^�i �̂ crd^�abi�mol`bpl *�

v�^Ñk*�abi�abob`el�v�i �̂grpqf`f^,

Bb� m^pl*� pb� fjmlkb� obp^iq^o� nrb� bi� jlabil�

`lkp^do^al�bk� i �̂ ibv�02,351�v�o^qfcf`^al�mlo�î �

ibv� k^`flk^i� 04,367�ab�0./.*� abgÉ�ab� i^al� i^p�

bumbofbk`f^p� sbok~`ri^p� nrb� bko^fw^_^k� bk�

ilp� sfbglp� laobp� ab� i^� grpqf`f^� ab� m^w� ibd^� ab

i^p� crbkqbp� obslir`flk^of^p�co^k`bp^p�ab� /567�
nrb*�bk�pr�abpbkslisfjfbkql*�v�bk�`lfk`fabk`f^�

`lk� pr�l`^pl� �̂ m^oqfo�ab� i^�pbdrka^�jfq^a�abi�
pfdil�^kqboflo*� e^_Å^� qboj fk^al� mlo�bki^w^opb�
`lk� lqo^p� afsbop^p� `loofbkqbp� obkls^alo^p�
nrb*� bk� rk� bpq^afl� obkls^alo*� _ofka^k� ^elo^�
prpqbkql� �̂ i �̂abkljfk^a^�grpqf`f^�sb`fk^i�l�ab�

mbnrbÇ^p� `^rp^p*�nrb� `l_fg^� afsbop^p� cloj^p�
plirqlof^p�^iqbok^qfs^p�abkqol�abi�molmfl�mol`b+

pl�ab�`lkcfdro^`fÉk�qÅmf`^jbkqb�grofpaf``flk^i�
*�pfdrfbkal�bi�afcrkafal�jlabil�lofrkal�ab�i �̂
ibdfpi^`fÉk�_o^pfibÇ^�,

Qf�bk� i �̂grpqf`f^� ab�m^w�qo^af`flk^i� i �̂ _Ñpnrba^�
ab� i^p� plir`flkbp� `lk`boq^a^p� m^p^_^� mlo� i �̂

jfpfÉk� abi� grbw� ab� molmf`f^o� i^� `lk`fif^`fÉk*�

bi� jlal� fkcloj^i� abi� qo~jfqb�v� i �̂ ab`fpfÉk� ab�
clkal� �̂sboa^a�p^_fa^�v�_rbk^�cb�dr^oa^a^ *�î �

bk`ljfbka^� �̂ rk�grbw�_^oof^i�ab� i^p�mbnrbÇ^p�

`^rp^p�kl�bp�prpq^k`f^ijbkqb�afcbobkqb,�Ck�rkl�
r� lqol� pfpqbj^*� bi� l_gbqfsl� mofk`fm^i� kl� bp� i �̂

ebqbol`ljmlpf`fÉk�abi� ifqfdfl�+qo^k`ebo+*� pfkl�

i^� plir`fÉk� ^jfd^_ib8� i^� grpqf`f^� `lk`fif^qlof^ ,�
Cjmbol�+v �^nrÅ�o^af`^� i �̂crka^jbkq^i�afcbobk+

`f^� `lk�bi� bpnrbj^�ab� i �̂ jbaf^`fÉk+�^nrbii^p�
sÅ^p� `lk`fif^qlof^p� kl� mrbabk� prpqbkq^o� rk^�

obpmrbpq^�grofpaf``flk^i ab�pbdrka^ *�ifdeq*�abp+

bkqbkafa^�ab�i �̂grpq^�v�bnrfq^qfs^�`ljmlpf`fÉk�
abi�afcbobkal,�Ci�do^k� mb`^al�mlo�ljfpfÉk �ab�

i^� ibdfpi^`fÉk� k^`flk^i�e^�pfal*�mrbp*�mobp`fkafo�

ab� i^p� bumbofbk`f^p� sbok~`ri^p� ab� i^� grpqf`f^�
ab� m^w�qo^af`flk^i� ibd^�v*� pl_ob�qlal*�^`ldbo�

ml`l�jbklp�nrb�fkabif_bo^a^jbkqb�bi�jlabil�

kloqb^jbof`^kl� ab� i^� jbaf^`fÉk*� plpi^v^kal�

i^�sbopfÉk� ^`qr^ifw^a^�ab�^nrbii^� nrb�qo^prkq^�
i^�abkljfk^a^�grpqf`f^�sb`fk^i*�_^oof^i�l�ab�mb+

nrbÇ^p�`^rp^p,
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Bb�bkqob�i �̂^jmiÅpfj^�d^j^�ab�jlabilp�nrb�pb�
buef_bk� �̂m^oqfo�abi�^k~ifpfp�`ljm^o^qfsl�ab�i^p�

ibdfpi^`flkbp�bk�sfdlo*� klp�m^ob`b�`lkar`bkqb�

�̂ ilp� cfkbp� ab� bpqb� bpqrafl� abqbkboklp� bk� bi�

ob`fbkqb� loabk^j fbkql� fq^ if^kl� `lkp^do^al�

mlo�bi�ab`obql�ibdfpi^qfsl�LÜ�06*�abi�2�ab�j^owl�

ab� 0./.*� bk� fjmibjbkq^`fÉk� ab� i^� Bfob`qfs^�
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nrb� fjmrip^�bi� abp^ooliil�ab� ilp�?BP�+^oqÅ`ril�
6+,�Qb� fkqolar`b�bk� i^� ibdfpi^`fÉk� mbkfkpri^o�i �̂

abkljfk^a^� jbaf^`fÉk�bpqor`qro^a^/0�l� fkpqf+
qr`flk^i*� fkqbdo^a^�mlo�rk^� oba�ab�lod^kfpjlp�
bpmb`Åcf`^jbkqb� abpqfk^alp� �̂ ^`qr^o� i^� jb+

af^`fÉk� +`lkpbglp�ab� i^p�Éoabkbp�clobkpbp*� ab�

lqolp� `libdflp� molcbpflk^ibp� v� ab� i^p� `~j^o^p�
ab�`ljbo`fl+*� mobsfÄkalpb�rk� obdfpqol�ab�bplp�
lod^kfpjlp�v�rk^�bpmb`Åcf`^� mliÅqf`^�ab�plpqÄk�

�̂ i �̂cloj^`fÉk�ab�ilp�jbaf^alobp,

J �̂ jbaf^`fÉk� bpqor`qro^a^� mrbab� pbo� c^`ri+

q^qfs^*� `r^kal� i^p� m^oqbp� ab`fabk� if_objbkqb�
ob`roofo� �̂ bii^�+^oqÅ`ril�0+9�r� l_ifd^qlof^*�`ljl�

`lkaf`fÉk� ab� mol`baf_fifa^a� ab� rk^� bsbkqr^i�

abj^ka^*� bk� prmrbpqlp� ab� `lkcif` qlp� nrb�
sbopbk� pl_ob� `lkalj fkfl*� abob`elp� ob^ibp*�

afsfpfÉk�ab�_fbkbp*�pr`bpflkbp*�m^`qlp�ab�c^jf+
if^*� il`^`flkbp*� `ljla^ql*� ^oobka^jfbkqlp� ab�
e^`fbka^p*� obp^o`fjfbkql� ab� a^Çlp� abofs^alp�

ab�i^�`fo`ri^`fÉk�ab�sbeÅ`rilp�v�bj_^o`^`flkbp*�

ab�obpmlkp^_fifa^a�jÄaf`^�v�afc^j^`flkbp�mlo�

jbafl�ab�i^�mobkp^*�`lkqo^qlp�ab�pbdrol�_^k`^+�
Çlp�v�cfk^k`fbolp�+^oqÅ`ril�3*�fk`fpl�/�+,�?abj~p*�

mrbab� pbo�afpmrbpq^� mlo� bi� grbw� qla^� sbw� nrb�
aro^kqb�bi� abp^ooliil� abi� mol`bpl� il�`lkpfabob�

ab�rqfifa^a�+^oqÅ`ril�3*�fk`fpl�0+,

Ci�jbaf^alo�lmbo^�pfk�prgb`fÉk� �̂cloj^p�abqbo+

jfk^a^p*�`ljl�jbglo�il�`lkpfabob�m^o^�c^slob+

`bo�bi�^`rboal�bkqob�i^p�m^oqbp*�_^gl�obpbos^�ab�
bpqof`q^�`lkcfabk`f^ifa^a,�Qf�^idrk^�ab�Äpq^p�kl�

m^oqf`fm^�bk� i^�jbaf^`fÉk�bi�grbw�mrbab� fkcbofo�

ab�biil*� bk� bi� riqboflo� mol`bpl*�^odrjbkqlp� ab�

morb_^� +^oqÅ`ril�6+,� Ci� mol`bafjfbkql� ab�jb+

af^`fÉk�pb�^_ob�`lk� i �̂mbqf`fÉk�nrb�pb�mobpbkqb�

^kqb� ^idrklp� ab� ilp� lod^kfpjlp� e^_fifq^alp*�

pfk� prgb`fÉk� �̂ `ljmbqbk`f^� qboofqlof^i*� v� ab_b�

obcbofo�ab�jlal�`i^ol�̂ i�`lkqbkfal�ab�i �̂bsbkqr^i�

abj^ka^� graf`f^i� +m^oqbp*� l_gbql� v� `^rp^� ab

i �̂ mobqbkpfÉk+*� mbol� pfk� sÅk`rilp� ifjfq^qfslp,� Ci�

j^qbof^i�^anrfofal�aro^kqb�bi�qo~jfqb*�ab�qlalp�
jlalp*�kl�mrbab�pbo�rqfifw^al�bk� i^�riqboflo�^`+
qr^`fÉk�graf`f^i�+^oqÅ`rilp�7�v�/.+,�Ci�jbaf^alo�
mrbab*�^rknrb�kl�bpq~�l_ifd^al*�clojri^o�rk^�

molmrbpq^�ab�`lk`fif^`fÉk�̀ r^kal�bi�^`rboal�kl�

pb�e^�ildo^al�+^oqÅ`ril�//�+9�molmrbpq^�nrb*�pf�kl�
crbob�^`bmq^a^*� mrbab�dbkbo^o�`lkpb`rbk`f^p�
pl_ob� i �̂ fjmlpf`fÉk� ab� i^p�`lpq^p�bk�bi� riqboflo�

mol`bpl�+^oqÅ`ril� /1+,�Ci�^`rboal�`lk`fif^qlofl�

nrb�`lkpq^�bk�^`q^�ab_b�pbo�eljlild^al�mlo�

bi�mobpfabkqb�abi�qof_rk^i�abi�ird^oalkab�qfbkb�
pbab�bi�lod^kfpjl�fkqbosfkfbkqb*�v�̀ lkpqfqrvbkqb�

qÅqr il�bgb`rqfsl,

Jl� nrb� obpriq^� bpbk`f^i*� bi� oÄdfjbk� nrb� pb�

bpq^qrvb� mlkb� bi� ^`bkql� bk� i^� `ljmol_^`fÉk�

c~`qf`^�ab� ilp�abob`elp�nrb�fksl`^k� i^p�m^oqbp*�
^ajfqb� i^� mobpbkq^`fÉk� ab� al`rjbkqlp� +^ o+
qÅ`ril� 1*� fk`fpl�19� ^oqÅ`ril� /5*� fk`fpl� 0 +�v�lqo^p�

morb_^p*� bpmb`f^ijbkqb� mbof`f^ibp*� fk`irvbkal�

i^p�`ljmol_^`flkbp�bpmb`f^ifw^a^p,�Alkqbjmib*�

^pfjfpjl*�bi�klj_o^jfbkql�ab�jbaf^alobp�^r+
ufif^obp�+^oqÅ`ril�6*� fk`fpl�2+,�J �̂eljlild^`fÉk�

graf`f^i� kl�pb�^dlq^�bk� i �̂ jbo^�sbofcf`^`fÉk� ab�
i^� obdri^ofa^a� cloj^i� abi� mol`bafjfbkql*� pfkl�

nrb� obnrfbob� fdr^ijbkqb�`lkpq^q^o�pf� bi�^`rbo+

al�^oof_^al�kl�bp�`lkqo^ofl� î�loabk�mÑ_if`l�l�
�̂ kloj^p� fjmbo^qfs^p� +^oqÅ`ril� /0+,� Ck� prj^*�

pb�bpqor`qro^� rk�pfpqbj^�nrb�pb�^ibg^�ab�jlal�

m^ij^ofl�ab�i^�pfjmib�jbaf^`fÉk� c^`fifq^alo^ /1,

Ll�bp� qfbjml*� qla^sÅ^� ab� clojri^o� _^i^k`bp� kf�

grf`flp�abcfkfqfslp�pl_ob�i �̂fkqbosbk`fÉk�ibdfpi^qfs^�

nrb� sfbkb� dbkbo^kal� sfs^p� afpmrq^p�al`qofk^+

of^p,�R^j_fÄk� `fboq^jbkqb�bk� i^p�^kqÅmla^p�abi�

pfpqbj^� kloqb^jbof`^kl*� ^rknrb� mlo� o^wlkbp�

afsbop^p*� pb�r_f`^�bi� jlabil�abp^oolii^al�bk� î �

ibdfpi^`fÉk�̂ ibj^k^,�Ĵ �qbkabk`f^�e^`f^�i �̂mofs^qf+

w^`fÉk�jbaf^kqb�i �̂̂ alm`fÉk�ab�ilp�?BL�kl�qrsl
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j^vlo�ob`bmqfsfa^a*�bkqob�lqolp�jlqfslp�+pbdÑk�
pb�^cfoj^+� mlonrb�bi� mol`bpl�graf`f^i� loafk^ofl�
crk`flk^�^ab`r^a^jbkqb�v*�mlo�il�abj~p*�lcob+
`b�abkqol�ab�prp�molmflp�bkdo^k^gbp�prcf`fbkqbp�
mlpf_fifa^abp� ab� `ljmlpf`fÉk� ^jfd^_ib/2,� J �̂

bumb`q^qfs^�^ifjbkq^a^� mlo� i �̂ ^_ld^`Å^� v�lqo^p�
molcbpflkbp� if_bo^ibp�abpblp^p�ab� i^� bum^kpfÉk�

bk�ilp�jbo`^alp�ab�jbaf^`fÉk�v�̂ o_fqo^gb*�bk�bpb�

bp`bk^ofl�kl�`r^gÉ�pfkl�bk�cloj^�ifjfq^a^,

Ck�`lkqo^m^oqfa^�plk� ilp�molmflp�qof_rk^ibp�ilp�
nrb�buqfkdrbk� mlo�qo^kp^``fÉk� bkqob�bi� sbfkqb�

mlo�`fbkql�v�bi�qobfkq^�mlo�`fbkql�ab� ilp� ifqfdflp,�

Ŵ � abpab� ilp� ^Çlp� pbqbkq^� pb� e^_Å^� fkpq^i^al�

rk^� `riqro^� graf`f^i� ab� i �̂ qo^kp^``fÉk*� crboqb+
jbkqb�^rpmf`f^a^�mlo�bi� ibdfpi^alo,�Qb�qo^q^�ab�

rk^� i`^_kj�YXj\[�d\[`Xk`fe� nrb� crk`flk^� _^gl�

i^p�obdi^p�abi� mol`bpl�`i~pf`l*�`ljl�rk^�cloj^�
ab� `ljmlpf`fÉk� mlo� fkqbojbaf^`fÉk� abi� grbw�

nrb� bk`^g^� pfk� fk`lebobk`f^p� bk� bi� `ropl� abi�
mol`bpl,� Ci� mol`bafj fbkql� `lk`fif^qlofl� bpq~�

obdri^al�bk�bi�^oqÅ`ril�056�XNM,�J �̂qo^kp^``fÉk�
bkdil_^*�ab�cloj^�`ljmibq^�i �̂pfqr^`fÉk�groÅaf`^�

v� i^p�`e^k`bp�mol`bp^ibp�ab� ilp�`lkqbkafbkqbp*�

v� �̂ bii^� pb�^oof_^� �̂ qo^sÄp� abi� af~ildl�bkqob�bi�
grbw�v�i^p�m^oqbp*�bk�obrkflkbp�pbm^o^a^p,�Ll�pb�

mobpbkq^�bi�`lkcif`ql�bkqob�ilp�m^mbibp�abi�grbw�v�
abi�`lk`fif^alo*�bk�q^kql�bk�i �̂`riqro^�dboj~kf`^�

bi�mol`bpl�bk�rk�qlal*�fk`irpl�bk�af`e^�c^pb�ab�

i^� qo^kp^``fÉk*� pb�bpqor`qro^� bk� cloj^� ^_fboq^*�
af^iÉdf`^� v� ab� eb`el*� bi� grbw�^`qÑ^� `lk� if_ob�

`lksf``fÉk v�ab�jlal�qo^kpm^obkqb,�Nlo�il�ab+

j~p*�bi�^oqÅ`ril�3�abi�krjbo^i�056�mobsÄ�nrb�bi�

qof_rk^i�mrbab�abibd^o�i^�afob``fÉk�ab�i^�bq^m^�
`lk`fif^qlof^� �̂ rk� grbw�X[�_fZ�bk`^od^al� m^o^�

biil*�nrb�pb �̂jfbj_ol�abi�`libdf^al,

Ck�i^�^rafbk`f^�ab�̀ lk`fif^`fÉk�mrbab�fkqboold^o�

if_objbkqb� �̂ i^p� m^oqbp� �̂ ilp� cfkbp� abi� bp`i^ob+

`fjfbkql� ab� i^� `rbpqfÉk� ifqfdflp^9� fdr^ijbkqb*�
pf� i^p� m^oqbp� kl� mobpbkq^k� rk^� molmrbpq^� ab�
qo^kp^``fÉk�mlo�bp`ofql*�bi� molmfl�qof_rk^i�mrb+
ab�e^`boil,�Ci�^`rboal�eljlild^al�`lkpqfqrvb�
qÅqril�bgb`rqfsl/3,J �̂ p^qfpc^``fÉk�`lk�bi� pfpqbj^�
m^ob`b�pbo�do^kab*�mlonrb�i^p�m^oqbp�o^o^jbkqb�
ob`roobk� �̂ i^�jbaf^`fÉk�mofs^a^*�pfkl�nrb�mob+

cfbobk�kbdl`f^o�̂ kqb�rk�grbw�bpq^q^i�bk�bi�j^o`l�

ab� rk^� fkpqor``fÉk� graf`f^i� `ljmibq^,� Qlil� bk�
^idrklp�`^jmlp�bpmb`f^ibp�v*�mlo�biil*�obpfar^ibp�
e^�qbkfal�pr`bpl�i^�jbaf^`fÉk�mofs^a^*�^pÅ�bk�i^p�

`rbpqflkbp�ab�c^jfif^�v�afslo`fl/4,

K~p�^ii~�ab� i^p�klqlof^p�pfkdri^ofa^abp�abi�bp+

nrbj^�dboj~kf`l*�m^ob`b�pfdkfcf`^qfsl�obp^iq^o�
i �̂obfsfkaf`^`fÉk�nrb�prmlkb�bk�q^kql�prpqbkq^�

i �̂plir`fÉk�^jfpqlp^�bk� i^�molmf^�pbab�graf`f^i*�
_^gl� dbpqfÉk� abi� grbw*� nrb� ^`qr^kal� pbdÑk�

pr� if_ob� `lksf``fÉk �mrbab� iibd^o� �̂ molmlkbo�

^`rboalp�qo^kp^``flk^ibp,�Cp�bk�bi�j^o`l�ab� i �̂
fkpqor``fÉk�abi� mol`bpl*�nrb�pb�c^`fifq^� i �̂ _Ñp+

nrba^�ab� i^�`lk`fif^`fÉk�nrb*�pf�_fbk�abmbkab�
bkqbo^jbkqb�ab� i �̂ slirkq^a� ab� i^p� m^oqbp*� kl�

nrba^� `lkaf`flk^a^� mlo� bi� abp`lkl`fjfbkql�

ab� i^�pfqr^`fÉk�c~`qf`^�l�ab�i^p�`e^k`bp�nrb�bk�
bi� mi^kl�groÅaf`l�plk�ab`fpfs^p�m^o^� bi� ^`fboql*�

bk� qÄojfklp�ab�grpqf`f^*�abi� obpriq^al,�Ll� ml+
aoÅ^�^cfoj^opb�nrb�bi�^`rboal�^pÅ�ildo^al�nrbab�

 ab�bpm^ia^p� �̂i �̂grpqf`f^ *�kf�nrb�i �̂qo^kp^``fÉk�
^pfpqfa^�graf`f^ijbkqb�crbob�rk�pfjmib�pr`ba~+

kbl� ab�pbdrka^ ,

Sk�jlabil�kl�jbklp�pfkdri^o�mbol�nrb�bk`r^+
ao^�bk�i^p�iÅkb^p�qbkabk`f^ibp�mobs^ib`fbkqbp*�kl�

l_pq^kqb�fkpboq^opb�bk�i �̂qo^af`fÉk�abi�Zfddfe�

cXn'� bp� bi� nrb� pb� ^oqf`ri^� bk� Gkdi^qboo^*� `lk�

obpriq^alp� ^iq^jbkqb� p^qfpc^`qloflp� bk� q^kql�
i �̂ qo^kp^``fÉk� bp� bi� bmÅildl�j~p� cob`rbkqb� ab�

i^p�`lkqolsbopf^p*�do^`f^p� �̂rk^�mliÅqf`^�mÑ_if`^

/2,� QR}PLCP�P,*�IbUeX _Tf eX Yb e` Tf  eXVXagXf ab  W \eX \gb  T _X` nb (� LÜ�/71*0.//*�mm,�133�v�mm,*�142+143,

/3,� QR}PLCP�P,*�E c 9\g(&�m,�143,�?pfjfpjl*�N{PCX�P?EMLC�?H,�v�MPRGX�NP?BGJJM�H,A,*�9 rW \Zb  F ebVXfT_ 9 \i \_ T _X ` n a �+ �
P F E '&�I,�?abk^rbo�Qqfcqrkd*�Klkqbsfabl*�0..4*�mm,�6/+61,�F??Q�S,�v�@MASAAG�Bó� ?? eT c c b egb  geT  z? Z \h W \VX  X _X c T e g \ �

a X __ W \e \g gb  gXWXfVb(�LÜ�/75*0.//*�mm,�013�v�pp,

/4,� \U \W (� m,�143,�Bb�qlalp�jlalp*� `lk� obcbobk`f^� �̂ ilp� obpriq^alp�mo~`qf`lp�ab� ilp�jbaflp�^iqbok^qfslp�v�bi�do^al�ab�
`^ifa^a�^i`^kw^al�bk�`ljm^o^`fÉk�`lk�ilp�nrb�pb�^pfdk^� î�pfpqbj^�graf`f^i�lcf`f^i*�e^_o~�nrb�`lksbkfo�nrb�bufpqbk�
afcf`riq^abp� `^pf� fkp^is^_ibp� m^o^� rk^� bs^ir^`fÉk� o^`flk^i,� Alkc,8� ICPL� A,?,*� FXeVXcZnb& c X eYb ` T a V X  X c b _pg\V T 4�

eXVXagXf Yb e` Tf  WX T U b eW T Z X `  W T  Vb` cT eTZnb  d h T _\gT g\i T  Wbf f\fgX` Tf WX ]h f g\V T  V \i \_(�LÜ�/76*�^dlpql�0.//*�mm,�10/�

vpp,
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ab� moljl`fÉk� ab� i �̂ `riqro^� ab� i^p� plir`flkbp�
^rql+`ljmrbpq^p*� nrb� pb� obcibg^� bk� afsboplp�
jljbkqlp,� Ŵ � bk� i^� c^pb� mobmol`bp^i*� ilp�gi\(�
XZk`fe gifkfZfcj� obdri^k� i^p� qo^q^qfs^p�bk`^jf+

k^a^p� î� ildol�ab� i �̂ qo^kp^``fÉk*�`ljl�rkl�ab�

prp�l_gbqfslp� mofk`fm^ibp,�Do^`^p^al�bi� fkqbkql�
b�fkf`f^al�bi�mol`bpl*�bi�ANP�ab�/776�bkc^qfw^�i �̂
kb`bpfa^a�ab�nrb�q^kql�bi�grbw�̀ ljl�ilp�^_ld^+
alp�fjmripbk�rk^�qo^kp^``fÉk,�Jlp�ab_bobp�abi�

qof_rk^i� fk`irvbk� i^�l_ifd^`fÉk*�molmf^�abi�ZXj\�

dfef^\d\ek'�ab�^pfpqfo� �̂i^p�m^oqbp� �̂bplp�cfkbp*�
mrafbkal�^abj~p�abofs^o� bi� ^prkql� �̂ ^idrkl�

ab� ilp�jbaflp� ^iqbok^qfslp�bpmb`Åcf`lp� +?BP+*�
fk`irvbkal� i^� fkqbosbk`fÉk� �̂plif`fqra�ab�m^oqb�

ab�rk�qbo`bol�kbrqo^i�(\Xicp e\lkiXc\mXclXk`fe()

N ô �̂clow^o�̂ �i^p�m^oqbp�objfp^p�̂ �i �̂rqfifw^`fÉk�ab�
bplp�jb`^kfpjlp*�`r^kal�bi�grbw�ilp�`lkpfabo^�

`ljl� i �̂ ^iqbok^qfs^� j~p�molmf`f^*� pb�^ajfqb� i �̂
mlpqbod^`fÉk�bk�pr�`^pl�abi�qo~jfqb�abi�mol`bpl,�

Bb�qlalp�jlalp�+`ljl�pb�e^�plpqbkfal+�obpriq^�
crka^jbkq^i�`ljmobkabo�nrb�i �̂`lk`fif^`fÉk�kl�

e^� ab�qbkbo� ird^o� �̂ i �̂ plj_o^� abi� abob`el /5*�

nrb�bp� q^kql� `ljl�ab`fo� nrb� pr� obpriq^al� kl�
mrbab�pbo�fkgrpql� �̂ i^�sfpq^�abi�abob`el,

F^v�qla^sÅ^�lqo^p�bumbofbk`f^p�nrb�jrbpqo^� î �

ibdfpi^`fÉk� `ljm^o^qfs^� v� nrb� plk� Ñqfibp� �̂ ilp�

molmÉpfqlp�ab�fka^d^`fÉk,�Llp�obcbofjlp�̂ �^nrb+
ii^p�lqo^p�jla^ifa^abp�prmbo^alo^p�nrb�o^af`^k�

i^p� plir`flkbp� ^rql`ljmlpfqfs^p� bk� i^� bq^m^�

mobifjfk^o�abi�mol`bpl,�Cp�̀ lkl`fa^�i^�qbkabk`f^�

�̂^`bkqr^o�î �fjmloq^k`f^�ab�i �̂fkpqor``fÉk�mobif+

jfk^o�ab�i^p�̀ ^rp^p*�̂ oqf`ri^kal�mol`bafjfbkqlp�
nrb� ^kqb`babk� ^i� abpbj_lnrb� bk� i^� ^``fÉk�

graf`f^i�v�nrb*�mob`fp^jbkqb*�qfbkabk� �̂bifjfk^o�

bi�`lkcif`ql�bk�bp^�fkpq^k`f^�qbjmo^k^/6,

?pÅ*�bk�bi�abob`el�^ibj~k*�i^�obcloj^�ab�/77/� �̂
i �̂XNM�fkqolargl�rk�krbsl�qbuql� î�krjbo^i�263*�
bk�`rv^�sfoqra�mrbab�plif`fq^opb�morb_^�mbof`f^i�
^kqf`fm^a^�pl_ob�bi�bpq^al�ab�rk^�mboplk^�l�bi�
bpq^al�l�s^ilo�ab�rk^�`lp^*�i^�`^rp^�ab�rk�a^Çl�

�̂ mboplk^p*� �̂ rk^�`lp^�l�sf`fl�ab�Äpq^9�bi� `lpql�

ab�i^�obm^o^`fÉk�abi�a^Çl,�Ci� fkqboÄp�groÅaf`l�pb�
qfbkb�mlo�bufpqbkqb�`r^kal�bi� af`q^jbk�mrbab�
^vra^o� �̂bsfq^o�rk�mol`bpl/7,

?i�jfpjl�l_gbqfsl�̂ mrkq^�i �̂obcloj^�fq^if^k^�abi�
ab`+ibv�ab�0..3*� î�^jmif^o�i^p�cloj^p�ab�l_qbk+

`fÉk� mobsbkqfs^�ab� i^p� morb_^p*� fkqolar`fbkal�
i �̂ Zfejlc\eqX kvZe`ZX� ^kqboflo� î� mol`bpl*� `lk�

crk`fÉk�`lk`fif^qlof^,�QbdÑk�bi�^oqÅ`ril�474�Y`j*�

ANA,*� i^p�m^oqbp*�^kqbp�ab�`ljbkw^o�rk^�`^rp^*�
mrbabk�plif`fq^o�nrb�bi�grbw�abpfdkb�rk�bumboql�
m^o^�nrb�mobpbkqb�rk�fkclojb�lofbkq^al� �̂Zfd(

gifYXi p [\k\id`eXicfj �̀ oÄafqlp�abofs^alp�abi�fk+

`rjmifjfbkql�`lkqo^`qr^i*�l�mlo�eb`elp�fiÅ`fqlp*�
fkqbkq^al*�̂ i�jfpjl�qfbjml*�î �`lk`fif^`fÉk�ab�î �
c`k`j-+)�Qb�mbopfdrb�̂ iibd^o�rk^�s^ilo^`fÉk�qÄ`kf`^�

l_gbqfs^� nrb� mbojfq^� �̂ i^p� m^oqbp� bj_^o`^opb�

bk�rk^�kbdl`f^`fÉk�cor`qÅcbo^*�q^k�molkql�`ljl�
nrba^�fabkqfcf`^al�bi�`lkcif`ql*�abpbjmbÇ^kal�

rk^� crk`fÉk� obar`qfs^� bk� obi^`fÉk� î� pfpqbj^�

ab�grpqf`f^*�afofdfa^� �̂ bsfq^o�bi� mibfql0/9�^abj~p�
abi�bcb`ql�bsbkqr^i�ab� i �̂cloj^`fÉk�ab�morb_^�

qbjmo^k^�m^o^�bi�crqrol�mol`bpl00,

R^ibp�bumbofbk`f^p�abjrbpqo^k�nrb�bi�ibdfpi^alo�

kl�pb�`lkqbkq^�`lk�cljbkq^o�cÉojri^p�`ljml+

pfqfs^p�abg~kali^p�if_o^a^p� î�grbdl�ab�ilp�mrolp�

fkqbobpbp�ab�i^p�m^oqbp�_^gl�i^�drÅ^�ab�dbpqlobp�

kbrqo^ibp*�`ljl�bk�bi�jlabil�ab�i �̂kbdl`f^`fÉk�
bk� _ld^*� pfkl� nrb� pb� ^ifbkq^k� i^p� plir`flkbp�

^rql`ljmrbpq^p� bk� bi� j^o`l� ab� i �̂ grpqf` f^

/5,� ?LBPCUQ�L,*�9 bagebiXef \X �Vb _X gg\iX &� geT a mT V \b a X �X�Vba V \_\T m \b a X �\a �?a Z [ \_gX eeT &�LÜ�/47*�0..7*�mm,�6/� v�pp,

/6,� @G?T?RG*�N,�JXaWXaV\Tf�eXV\XagXf�WX�_T �]h f g\V \T �V \i \_�Xa�;hebcT&�m,�303,�TGJJ?�N,Q,*�BT�X gT c T �c eX _\` \a T e �T _�c ebVXfb�V\i\_(�;a�

NNL�9baZeXfb�D T V \b a T _�WX�: XeXV[b�FebVXfT_(� FbaXaV\Tf�ZXaXeT_Xf(�D^`riq^a�ab�Bbob`el�S@?+??BN*�@rbklp,�?fobp,*�

0..7*�mm,�17.�v�pp,

/7,� JCG@JC�Q,*�FebVXfb�V \i \_�T _X` na (� @ldlq~*�/777*�mm,�047�v�pp,

0.,� @G?T?RG�N,*�E c�9\g(�mm,�304+305,

0/,� K?EEG� D,�v�A?PJCRRG� D,*� ?�c eb i i X W \` X a g\�W \� \f gehm \baX �c eXiXa g\iT � Xa� ??�cebVXffb� VThgX _TeX (� ?�`ro^� af� E,�R^owf^� b� ?,�
Q^ibqqf*�Aba^j*�Rbo`bo^*�baf`fÉk,*�0..6*�mm,�/37�v�pp,

00,� @G?T?RG�N,*�JhgX_T�VTh gX _T e&�T a g\V \c T gb e \T �l �fh ` T e\T �Xa�_T �eX Yb e` T �\gT _\T a T (�0..7*�m,�3.5,
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lcf`f^i*�`lk�`lkqoli� abi�grbw�v*�pl_obj^kbo^*�bk�
i �̂ ^kqbp^i^�abi� mol`bpl,�Qfk�`i^ofcf`^`fÉk�ab� ilp�
eb`elp*�^Ñk�bk�do^al�ab�sbolpfjfifqra�v�prmbo+
cf`f^ifa^a*�i^�kbdl`f^`fÉk� mba^ib^�bk�bi� f̂ob *�bp�
^idl�^pÅ�̀ ljl�rk�srbil� �̂`fbd^p,�?i�bkp^j_i^opb�

^molmf^a^jbkqb�^j_^p�^`qfsfa^abp*� i^p�m^oqbp�
iibd^k� ^i� ^`rboal� ^jfpqlpl� Zfe� ZfefZ`d`\ekf�

[\�ZXljf'� il� nrb� d^o^kqfw^� rk� `lkpbkqfjfbkql�

 j^arol �corql�ab� rk^�bs^ir^`fÉk� crka^a^�ab�
i^p� `fo`rkpq^k`f^p�ab� eb`el�v�ab�abob`el�nrb�

m^oqf`ri^ofw^k� bi� `^pl,� Jbglp*� krbs^jbkqb*� ab�
rk^� fkprcf`fbkqb� v� jbklp`^_^kqb� jbaf^`fÉk�
 c^`fifq^alo^ ab�rk�obpriq^al*�`r^inrfbo^�crbob*�

^Ñk�bk�bi�j~p�fkbnrfq^qfsl�l�foo^wlk^_ib,

N*� KMH=JAGJA<9<�<=D�KAKL=E9�<=�

D9�;GF;ADA9;A}F)E=<A9;A}F�

 N9DGJ9LAN9 �>J=FL=�9D�EG<=DG�
FGJL=9E=JA;9FG

Ck�bi�jlabil�qbÉof`l�loqlalul�ab�i �̂jbaf^`fÉk�+ �

?BP+*�bi�`lkcif`ql�pb�obprbisb�̀ lk�mobp`fkabk`f^�
ab� i �̂^mif`^`fÉk�abi�abob`el*�v�bk�^qbk`fÉk�q^k�

plil�ab� ilp� fkqbobpbp�bk� mrdk^�v�`rvl�_^i^k`b�

pb� molmrdk^*� fkar`fbkal� �̂ i^p� m^oqbp� bkcobk+
q^a^p� �̂ ^oof_^o*� mlo� pÅ� jfpj^p*� �̂ rk^� plir`fÉk�

^rql`ljmrbpq^,� J �̂ crd^� abi� mol`bpl�kl� pfdkf+

cf`^�p^ifo�ab� i^�grofpaf``fÉk�graf`f^i� +`ljl�bk�bi�
pljbqfjfbkql� �̂~o_fqolp+*�pfkl�ifp^�v�ii^k^jbkqb�

p^ifo� ab� i^� grpqf`f^� jfpj^01*� abpbkqbkabopb� ab�

i �̂grpq^�v�bnrfq^qfs^�`ljmlpf`fÉk�abi�`lkcif`ql,�
Ck�_rbk�olj^k`b*�q^kql�`ljl�`lkqbkq^opb�`lk�

rk^�grpqf`f^� ab�pbdrka^ *�rk�ml_ob�prpqfqrql�ab�

i^�obplir`fÉk�graf`f^i�v*�j~p�^Ñk*�rk^�obqfo^a^�ab�
i^�grofpaf``fÉk02,

Ck�`lkqo^mlpf`fÉk*�ilp�cfkbp�mÑ_if`lp�abi�mol`bpl�

graf`f^i� v� `lkpb`rbkqbjbkqb� i^� jfpfÉk� ab� ilp�

grb`bp� +`ljl� ^cfoj^� DGQQ03+� bp� e^`bo�grpqf`f^*�

a^kal� crbow^� v� e^`fbkal� ob^ifa^a� ilp� s^ilobp�

`lkqbkfalp� bk� i^� Alkpqfqr`fÉk� v� i �̂ ibv,� Ck� i^

`lk`fif^`fÉk*�bk�`^j_fl*�̂ rknrb�ilp�̀ lkqbkafbk+

qbp� `ob^k� fkabif_bo^a^jbkqb� nrb� bi� ^`rboal�
p^qfpc^`b� prp�bumb`q^qfs^p*� _fbk� mlaoÅ^k� e^_bo�
^oof_^al� î� jfpjl�pfk� nrb�`lk�biil�pb�er_fbob�
eb`el�grpqf`f^,

J �̂qbloÅ^�ab�i �̂obplir`fÉk�ab�̀ lkcif`qlp�nrb�pr_+

v^`b�bk� ilp�jbaflp�^iqbok^qfslp�mobprmlkb�ab�

j^kbo^� fjmiÅ`fq^*�nrb�bkqob�ilp�`lkqbkafbkqbp�
bufpqb�rk^�obi^`fÉk�ab�fdr^ia^a9�i^�`lk`fif^`fÉk�
ab�fkqbobpbp�pb�`lk`f_b�`ljl�rk^�^kqf`fm^`fÉk�

abi� obpriq^al�abi�grf`fl*�^prjfÄkalpb�nrb�prp�
qÄojfklp�plk�pfjmibjbkqb�bi� molar`ql�ab� i^p�

mobaf``flkbp�ab�i^p�m^oqbp�^`bo`^�ab�bpb�obpri+

q^al,�Qfk�bj_^odl�+pbÇ^i^� ^`boq^a^jbkqb�M,�
DGQQ04+*� i^�^irafa^�`lk`fif^`fÉk�ab� ilp�fkqbobpbp�

bpq~�bk� ob^ifa^a�bk�crk`fÉk�ab�ilp�ob`roplp�bk�
dbkbo^i�ab�nrb�afpmlkb�`^a^�m^oqb�mlo�̂ prjfo�

bi� mol`bpl*� ilp� `r^ibp*� `lk� cob`rbk`f^*� bpq~k�
afpqof_rfalp�bk�j^kbo^�abpfdr^i,�Ciil�^cb`q^o~�

fkbsfq^_ibjbkqb� bi� mol`bpl� ab� kbdl`f^`fÉk*�
mlo� i �̂ pfqr^`fÉk� ab� abpfdr^ia^a� ab� i �̂ m^oqb�
jbklp�c^slob`fa^*�mlo�i �̂jbklo�̀ ^m^`fa^a�m^o^�

l_qbkbo� v� ^k^ifw^o� i^� fkcloj^`fÉk� kb`bp^of^�

pb^� mlo� i^� rodbk`f^� nrb� mrba^� qo^bo� `lkpfdl�

pr� ob`i^jl*�v^�mlo�i^� fjmlpf_fifa^a�ab�`lpqb^o�
rk� mol`bpl�graf`f^i,�W*� pf� _fbk*� i^� abpfdr^ia^a�

ab� i^p� m^oqbp� q^j_fÄk� mrbab� afpqlopflk^o� bi�
molmfl�mol`bpl�graf`f^i*�bk�Äpqb�nrba^�pfbjmob�

i �̂ mlpf_fifa^a� ab�nrb� i^� fkqbosbk`fÉk� abi�grbw�

`lkqof_rv^� �̂afpjfkrfo*� rqfifw^kal� i^p�afsbop^p�
qÄ`kf`^p� mol`bp^ibp*� bi� fjm^`ql� ab� ^nrbii^p�

abpfdr^ia^abp,� Ck� ob^ifa^a*� i^� `ob`fbkqb� r qfif+

w^`fÉk� ab� ilp� jbaflp� ^iqbok^qfslp� `lkpqfqrvb�
rk� fkaf`^alo� bil`rbkqb� ab� i �̂ qbkabk`f^� �̂ i �̂

mofs^qfw^`fÉk�ab�i^�grpqf`f^�bpq^q^i05,

Ci�mol_ibj^�`bkqo^i�nrb�mi^kqb^�i �̂jbaf^`fÉk�bp�

bi� ab� i �̂ fkprcf`fbk`f^� ^_plirq^� `ljl� jbafl�ab�

obplir`fÉk�ab�i^p�afpmrq^p�m^o^�iibs^o�̂ �`^_l�rk^�

^ab`r^a^�qrqbi^�ab� ilp�abob`elp� fkslir`o^alp,

01,� @G?T?RG*�N,�Ec( 9 \g(&�mm,�312,�TGEMPGRG�T,*�Ec( 9\g(&�mm,�1..+1./,

02,� DGQQ*�M,*�9 ba geT  _T  Vb a V \_\T V \r a  Xa X _ WXeXV[b Vb ` b  eTmra  cs U _\VT (�0..5*�m,�/22,

03,� DGQQ�M,*�Mm,�Ecó�mm,�/2.+/20,

04,� DGQQ�M,*�Hg)@k)gg)�/1/+/11,

05,� EGJJCQ�P*�9 \i\_ @hfg\VX  I\fgX`f T a W  9 \i \_ F ebVXWheXf \a  VbaiXef\ra (�LÜ�/51*�0..7*�mm,�112+113,

00. P l _ b o q l � M j ^ o � @ b o f w l k ` b



Ll�plil�mlonrb�mlo�abcfkf`fÉk�bi�^`rboal�bkqob�
i^p� m^oqbp� fjmif`^� pfbjmob� rk^� obkrk`f^� ab�

abob`elp� +b i� abob`el� ab_b� mboj^kb`bo� qo^p�
i^� mrboq^ +*�pfkl�^abj~p�abpab�nrb�bi�jÄqlal�
kl�bpq~�bk�`^m^`fa^a�m^o^�bifjfk^o*�l� î�jbklp�

obar`fo*�i^p�̀ lkpb`rbk`f^p�ab�i �̂abpfdr^ia^a�nrb�
ab� `ljÑk� qo^bk� bkqob� pÅ� ilp� `lkqbkafbkqbp,� Ci�

mofk`fmfl�ab�i^ kbrqo^ifa^a ab�ilp�jbaf^alobp*�
bpbk`f^i� î�l_gbqfsl�ab�nrb�i^p�m^oqbp�v�pÉil�bii^p�

^i`^k`bk*� bk� `r^inrfbo� `^pl*� pb^� `ljl� crbob*�
bi� ^`rboal*�`lkar`b� fkbsfq^_ibjbkqb� �̂nrb�pb�

^oof_b*� �̂jbkral*� �̂plir`flkbp�fkgrpq^p*�kl�plil�
mlonrb� kl� pb� qfbkb� bk� `rbkq^� i^� afjbkpfÉk�

groÅaf`^� abi� `lkcif`ql*� pfkl� q^j_fÄk� mlonrb� pb�
mlpf_fifq^� nrb� i �̂ m^oqb�j~p� crboqb� qbojfkb� fj+

mlkfbkal�ilp�qÄojfklp�abi�^`rboal06,�Jl�nrb�bp�
mblo*� k^afb� pbo~� obpmlkp^_ib�ab� i �̂ mÄoafa^�ab�

ilp�abob`elp�l�ab� i^p�`e^k`bp�ab� i^� m^oqb�abp+

c^slob`fa^�bk� i �̂ obi^`fÉk9�v^�kl�bpq~k�ilp�grb`bp�
kf�bi�Cpq^al�m^o^� obpmlkabo�mlo�abcb`qlp�ab� î �
mobpq^`fÉk�pbosf`f^i,

NA*� D9�E=<A9;A}F� >9;ADAL9<GJ9 �<=�D9�
D=Q�.2*145�FG�K=�;GEH9<=;=�;GF�=D�

KAKL=E9�<=�N9DGJ=K�Q�;J==F;A9K�IM=�

HJ=N9D=;=�=F�FM=KLJ9�KG;A=<9<�
9;LM9D

J^p�cloj^p�ab�obplir`fÉk�ab�̀ lkcif`qlp�obcibg^k�î �

`riqro^�ab�_^pb�ab�rk^�`ljrkfa^a�+prp�s^ilobp*�

prp�̀ lksbk`flkbp�pl`f^ibp�v�ilp�pÅj_lilp�̂ �qo^sÄp�

ab� ilp�`r~ibp�pb�obmobpbkq^k+,�W�bp^� obi^`fÉk�bp�

ob`Åmol`^*� ilp� jÄqlalp� m^o^� i^� obplir`fÉk� ab�
i^p�afpmrq^p�plk�rk�c^`qlo�ab�fjmloq^k`f^�bk� i �̂

q^ob^� fk^`^_^a^�ab� `lkcfdro^o �i^�`riqro^�bk� i �̂

`r^i� pb� fkpboq^k*�bk�bi� pbkqfal�nrb�ilp�`^j_flp�

bk� i �̂ ifqfdflpfa^a� obmbo`rqfo~k�bk� i^�jfpj^�`ri+

qro^,�Bb�̂ eÅ�nrb�`r^inrfbo�obcloj^�mol`bp^i�qo^p+

`bkabkqb�kl�mrbab�pbo�̀ lkpfabo^a^�Ñkf`^jbkqb�
abpab�bi�mofpj^�abi�qb`kf`fpjl�ibd^i07,�Qfbjmob�

pb�ob`rboa^�i �̂^cfoj^`fÉk�ab�Alrqrob8�rk�`Éafdl�

mol`bp^i� kl�bp�rk^�l_o^�^`^aÄjf`^�pfkl�mliÅqf+
`^,�Ci� ibdfpi^alo�ab_b� plmbp^o�pbpra^jbkqb�bi�

_^i^k`b� ab� ilp� s^ilobp� nrb� bpq~k� fjmif`^alp*�
bpqfj^o� bi� fjm^`ql� `riqro^i� v� i �̂ crbow^� `lkp+

06,� R?PSDDM*�K,�Ec(�9\g(&�mm,�//4+//6,

07,� AF?QC�M,*�Ec(�9\g(&�mm,�11+51,

qor`qfs^� ab� i^p� krbs^p� molmrbpq^p*� v� il� nrb�bp�
j~p�fjmloq^kqb*�pr�fk`fabk`f^�pl_ob�ilp�s^ilobp�
`ljrkfq^oflp�nrb�bpq~k�bk�grbdl,

Alk`obq^jbkqb� bk� obi^`fÉk� �̂ i^� jbaf^`fÉk*�

m^ob`b�kÅqfal�nrb�bi�bjmbÇl�ab�pr� fjmlpf`fÉk�
l_ifd^ qlof^ � kl� mrbab� abpbkqbkabopb� ab� i �̂

bufpqbk`f^�bkqob�klplqolp�ab�rk^�crboqb�`riqro^�
qo^af`flk^i�nrb�e^�pfal�obco^`q^of^*�mlo�o^wlkbp�

jÑiqfmibp*�̂ �pr�^ajfpfÉk,�Qb�qo^q^*�mob`fp^jbkqb*�

mrbab�^odrjbkq^opb*�ab�mrg^o�m^o^� mbojb^o�v�
qo^kpcloj^o�bp �̂`riqro^�prpqfqrvÄkali^�mlo�lqo^�

ab�pfdkl�lmrbpql,�Qfk�bj_^odl�bi� fkqboold^kqb�
`bkqo^i�pfdrb�pfbkal8�èbp �̂`riqro^�krbs^�^`lj+

m^Ç^� v� pb� prpqbkq^� bk� ilp� s^ilobp� v� `obbk`f^p�
mobaljfk^kqbp*�bk� bpqlp�qfbjmlp*�bk� i �̂ pl`fb+

a^a�^odbkqfk^=

Ck�lqolp�qÄojfklp8� i^p�sbkq^g^p�prpq^kqfs^p�nrb�
pb�̂ qof_rvbk� �̂i �̂jbaf^`fÉk*�`^o^`qbofw^a^�mlo�î �

^oqf`ri^`fÉk�ab�mol`bafjfbkqlp�jbklp�gbo~onrf+

`lp*� ifkb^ibp� v�`lkqo^af`qloflp*� j~p� fkcloj^ibp�
v�^`bibo^alp*�nrb�mbojfqbk� �̂ i^p�molmf^p�m^oqbp�

obplisbo�prp�`lkcif`qlp�m^oqf`fm^qfs^jbkqb*�_^gl�
i^� pli^� ^pfpqbk`f^ �abi� jbaf^alo*� ègrpqfcf`^k� bi�

p^`ofcf`fl� ab� ilp�s^ilobp�ab�grpqf`f^� b� fdr^ia^a*�
molmflp�abi�pfpqbj^�graf`f^i*�ab� ilp�nrb�^nrbii^�

pb�abpbkqfbkab=�W�j~p�^Ñk8�bi�fab^i�nrb�bumobp^�
nrb� ob`roofbkal� �̂ i �̂ jbaf^`fÉk� pb� moljrbsb�

rk^� pl`fba^a� j~p� m^oqf`fm^qfs^� b� fkqboobi^`fl+

k^a^*�obdfa^p�mlo�obdi^p�fkcloj^ibp�v�plifa^of^p*�
^Ñk�^ajfqfbkal�bu�efmÉqbpfp�nrb�crbob�sboa^ab+

ol*�è `ljmbkp^ �prp�abpsbkq^g^p�klqlof^p�v�m^o+

qf`ri^ojbkqb�nrb�bpb�qfml�ab� plir`flkbp�^iqbo+

k^qfs^p�c^`fifq^�obpriq^alp�fkgrpqlp*�fkprcf`fbkqbp�
m^o^�^pbdro^o�i �̂m^w�pl`f^i=�è?`^pl�i �̂jbaf^`fÉk*�

`ljl�bpq~� obdri^a^�bk� i �̂ ibv�k^`flk^i�sfdbkqb*�

fkcirvb�bk� krbpqo^� `riqro^� ab�q^i� cloj^�nrb�kl�

plil�abg^� î�`fra^a^kl�`ljÑk�bk�mlpf`fÉk�j~p�

aÄ_fi� if_o^al�v�bumrbpql� �̂ fkgrpqf`f^�bk�pr�`^pl�

fkafsfar^i*�pfkl�nrb*�^abj~p*�bpq~�`lkqof_rvbk+
al� �̂  `lkpqfqrfo �rk^� krbs^� `riqro^� +l*� jbglo*�

`lkqo^`riqro^� ab+`lkpqor`qfs^+ � abpbkqbkafa^�
ab�s^ilobp�v�`obbk`f^p� `ljm^oqfalp�^iq^jbkqb�

pbkpf_ibp*� `ljl� ilp� ab� grpqf`f^� b� fdr^ia^a=�M*
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j~p�pfjmibjbkqb*�bk�qÄojfklp�nrb�mi^kqb^�Ae^+
pb*�èî �fab^�nrb�qo^kpjfqb�î �jbaf^`fÉk�obpmb`ql�
�̂ i �̂^ab`r^a^�loabk^`fÉk�ab�i^�pl`fba^a�bk�pr�

`lkgrkql*�bp�^`bmq^_ib=1.

Ai^ol�nrb�^pÅ�mi^kqb^alp�q^ibp�fkqboold^kqbp�kl�
mrbabk� ob`f_fo� obpmrbpq^p� Ñkf`^p� kf� `boqbo^p9�
pboÅ^� rk� s^kl� fkqbkql*� abp`^ifcf`^_ib� mlo� pr�

s^`r^� fkdbkrfa^a*� mobqbkabo�^prjfo� bi� obql� �̂
c^iq^*�̀ ljl�bp�klqlofl*�ab�prcf`fbkqb�fkcloj^`fÉk�

l_gbqfs^� abofs^a^� ab� qo^_^glp� bjmÅof`lp� m^o^�

^sbkqro^o�grf`flp� ab� s^ilo� pl_ob� q^k� `lkcif`qf+
slp�^pmb`qlp,�Qlil� mlabjlp�qo^kpjfqfo�`fboq^p�
^molufj^`flkbp�pfk�lqo^�mobqbkpfÉk�nrb�pbÇ^i^o�

^idrklp�o^pdlp�qÅmf`lp�`^o^`qboÅpqf`lp�ab�krbp+
qol�^`qr^i� pfpqbj^�ab�bkgrf`f^jfbkql�`fsfi� _^gl�

bi� mofpj^� `lkpqfqr`flk^i� v� `lksbk`flk^i*� nrb�
`lkpqfqrvbk�ilp�^o_lq^kqbp�nrb�obcibg^�i �̂`riqro^�

abkqol�ab�i �̂`r^i�pb�abp^oolii^,

Ck�i^p�Ñiqfj^p�aÄ`^a^p*�v�mofk`fm^ijbkqb� �̂m^o+
qfo�ab� i �̂ obcloj^�`lkpqfqr`flk^i� ab� /772*� pb�e^�
fkdobp^al�bk� i �̂ c^pb�j^aro^ abi�cbkÉjbkl�ab�

i^ `lkpqfqr`flk^ifw^`fÉk�ab�i^p�d^o^kqÅ^p l*�pf�pb�
mobcfbob*�i^ mol`bp^ifw^`fÉk�abi�abob`el�`lkpqf+

qr`flk^i ,�J �̂^ajfkfpqo^`fÉk�ab�i �̂grpqf`f^�`fsfi*� �̂

m^oqfo�ab�î �ob`bm`fÉk�ab�i^�Alksbk`fÉk�?jbof`^+

k^�ab�Bbob`elp�Frj^klp�&bk�^abi^kqb A?BF '�
pb�prpqbkq^�bk� rk� kÑ`ibl�arol �l� bpbk`f^i �ab�

mofk`fmflp�nrb�i �̂dl_fbok^k*�v�nrb�obpriq^k�^qfk+�
dbkqbp� �̂ i �̂Zfe[`Z`ye [\c al\q'�`ljl�fjm^o`f^i�b�

fkabmbkafbkqb9� �̂ i^p�gXik\j'� �̂nrfbkbp�pb� ibp�e^�

ab�^pbdro^o�bi�^``bpl�foobpqof`ql�̂ �i �̂grofpaf``fÉk�

v�bi� abob`el�ab�abcbkp^9�v� î�gifZ\[`d`\ekf'�bi�

ab_fal� mol`bpl�nrb� e^� ab� pbo� pfjmib*� `i^ol� v�

o~mfal*�m^o^�pbo�lÅal� `lk� i^p�ab_fa^p�d^o^kqÅ^p�
v�abkqol�ab�rk�mi^wl�o^wlk^_ib *�il�nrb�`lkiibs^�

bi�af`q^al�ab�rk�molkrk`f^jfbkql�ab_fa^jbkqb�

crka^al�v�grpql,�Qb�qo^q^�ab� i^p�  ^XiXekwXj al[ `(

Z`Xc\j �nrb�pb�abofs^k�abi�^oqÅ`ril�6�A?BF�v�nrb�

pb�fkqbdo^k�`lk�bi�abob`el� �̂rk�ob`ropl�pbk`fiil�

v� o~mfal�nrb�_ofkab�^jm^ol�`lkqo^� ^`qlp�nrb�
sflibk� ilp� abob`elp� crka^jbkq^ibp +^oqÅ`ril�

03+,�J �̂Alkpqfqr`fÉk� obcloj^a^*�^abj~p*� ob`l+

kl`b�`ljl�d^o^kqÅ^�crka^jbkq^i�bi�abob`el�^

i^�qrqbi^�graf`f^i�bcb`qfs^*�i �̂ bcf`^w�mobpq^`fÉk�ab�
ilp�pbosf`flp�ab�grpqf`f^ �abi�^oqÅ`ril� //2*�qbo`bo�
m~oo^cl*�fk`fpl�4�`e ]`e\)

Qbkq^a^�i �̂ob`Åmol`^�v�molcrka^�`lkbufÉk�bkqob�
`riqro^� v� jbaflp� ab� plir`fÉk� ab� `lkcif`qlp1/*�
`^_b�̂ colkq^o�i^�obj^kfa^�`rbpqfÉk�ab�i �̂ `riqro^�
abi�ifqfdfl �l� ab�ilp�abob`elp �cobkqb� �̂i^ `riqro^�

^iqbok^qfs^�ab�i �̂m^`fcf`^`fÉk l ab�ilp�fkqbobpbp ,�
Bb_bjlp� `ljbkw^o� mlo� ^aj fqfo� nrb� bk� rk^�
pl`fba^a� if_ob� v� miro^i� ilp� `lkcif`qlp� mrbabk�

pbo� obprbiqlp� bk� jlalp�afsboplp� v� i^� bib``fÉk�
ab�rk^� r�lqo^� sÅ^�abmbkab�bu`irpfs^jbkqb�ab�

i^� slirkq^a� ab� ilp� molmflp� fkqbobp^alp,� F^v�

o^wlkbp*� v� pl_ob� qlal� `fo`rkpq^k`f^p� +c~`qf`^p�
v�groÅaf`^p+� nrb� e^`bk� mobcbof_ib*� mlo� obdi^*� bi�
`^jfkl�ab�i �̂grofpaf``fÉk�nrb�`lkar`b� �̂i �̂pbk+
qbk`f^,�Ck�`^j_fl*�`r^kal�pb�qo^q^�ab�`fboqlp�v�

abqbojfk^alp�`lkcif`qlp�+obi^`flkbp�ab�c^jfif^*�

ab� sb`fka^a*� ab� `lbufpqbk`f^ifa^a� bk� dbkbo^i*�
ab� jbklo� `r^kqÅ^+� bi� pbkabol� ab� ilp� jbaflp�

^iqbok^qfslp�obpriq^�j~p�molmf`fl,

Ck� i^�jbaf^`fÉk� i �̂ o^wÉk*� i �̂`rim^�l�bi� boolo�pb�
 afprbisbk �m^o^�crkafopb�bk� i �̂mlkabo^`fÉk�ab�

ilp� fkqbobpbp,�Qb�bsfq^k�`fboq^jbkqb�ilp�ofbpdlp�

v�abpsbkqro^p�abi� mol`bpl*�mbol�e^v�nrb�obpfd+

k^opb� �̂ i^� kl+grpqf`f^,� Cp� mlpf_ib� nrb� pb �̂ Ñqfi�
m^o^� ob`rmbo^o� i �̂ cb� ob`Åmol`^� v�^Ñk� bk`^oofi^o�
i^p�obi^`flkbp�jbii^a^p�mlo�bi�`lkcif`ql�afprbiql�

mlo� rk� obpriq^al�p^qfpc^`qlofl� m^o^� ^j_lp,�Qfk�

bj_^odl*�`ljl�bumobp^� @f^s^qf*�bi� mol`bpl�gr +

af`f^i�bpq~�abpqfk^al�cfpfliÉdf`^jbkqb� �̂obdri^o�

plil� i �̂jÅkfj^�m^oqb�ab� ilp�`lkcif`qlp�pl`f^ibp*�
mbol�`r^kal�bi� ifqfdfl�bp�q^k�^dral�`ljl�m^o^�

obnrbofo� i �̂ fkqbosbk`fÉk� ab� i^� grofpaf``fÉk*� kl�

pb�mrbab�`ljmofjfo� i^� kb`bpfa^a�ab� ifqfd^o�ab�

jlal�nrb�bp�kb`bp^ofl�bk`^oofi^oil�bk� i^p�sÅ^p�

ab�rk^�loabk^a^�`lkcolkq^`fÉk�graf`f^i,

Nlo� l qol � i^al*� v� nrfw~p� il� j~p� fjmloq^kqb*�
krbpqo^p�pl`fba^abp�j^kfcfbpq^k�rk^�crboqb�kb+

`bpfa^a�ab� ibd^ifa^a,�J �̂mÄoafa^�ab� ilp�s^ilobp�

mÑ_if`lp� v� abi� _fbk� `ljÑk� bk� klj_ob� ab� rk�

fkqboÄp� mofs^al�nrb� pb� mbopfdrb� �̂ qla^� `lpq^*

1.,� AF?QC�M,*�Ec(�9\g(&�m,�/66,

1/,� pU \W&�mm,�0.+0/,

000 P l _ b o q l � M j ^ o � @ b o f w l k ` b



bp� `lkpb`rbk`f^� q^j_fÄk�ab� i �̂ab`^abk`f^�ab�
i �̂ crbow^�ab� i^� ibv�v�ab� i^� c^iq^� ab�^mqfqra� m^o^�
^mif`^oi^,�Ci�mol`bpl�grofpaf``flk^i�abpbjmbÇ^�bi�
oli�ab�ab`fo�bi�abob`el�v�ab�ob`loa^o�nrÄ�`lp^*�
m^o^� i^�`ljrkfa^a*� bp�grpq^�v� iÅ`fq^� v�nrÄ�`lp^�

kl�il�bp,�Qb�qo^q^�ab�rk�oli�bpbk`f^i� î�nrb�kl�pb�

mrbab�obkrk`f^o10,

J �̂`riqro^� ^asbop^of^i *�e^�ab�^ajfqfopb*�mrbab�
v�ab_b�̀ lksfsfo�̀ lk�^nrbii^�`ljmibjbkq^of^�ab�
i^�`llmbo^`fÉk�m^`fcf`^alo^,�Sk^�v�lqo^�fkqbdo^k�

bi� pfpqbj^� ab� obplir`fÉk� ab� i^p� `lkqolsbopf^p,�
Cufpqb�`lkpbkpl�pl`f^i�^i�obpmb`ql�v�biil�e^�pfal�

bi� ildol� v� i �̂ qo^kpcloj^`fÉk� nrb�lmbo^� abpab�

ilp�^Çlp�klsbkq^8�`ljfbkw^� �̂bjbodbo*�m^ri^qf+

k^jbkqb�v�kl�pfk�pl_obp^iqlp*� i^� krbs^�`riqro^�
ab�i �̂afpr^pfÉk�v�i �̂_Ñpnrba^�ab�i^p�plir`flkbp�
^jfpqlp^p,�W�biil�bp�^iq^jbkqb�mlpfqfsl,

Ll�l_pq^kqb*�kl�mlaoÅ^�^cfoj^opb�nrb�fdr^i�`lk+
pbkpl�pl`f^i�pb�er_fbob�dbkbo^al�bk�qlokl�ab�i �̂

jbaf^`fÉk� c^`fifq^alo^ ,�Nlo�bi�`lkqo^ofl*�mrbab�

^pbsbo^opb�nrb�bpb�jÄqlal�s^� �̂`lkqo^mbil�ab�
ilp�mofk`fmflp�v�s^ilobp�`ljrkfq^oflp�ob`ldfalp�

v�bumobp^alp�bk� i �̂ Alkpqfqr`fÉk� v�bi� N^`ql� ab�

Q^k�HlpÄ�nrb�i^�fkqbdo^*�s~ifalp�v�bufdfÉibp�bk�il�
prpq^kqfsl�m^o^�qla^p�i^p�cloj^p�ab�plir`fÉk�ab�

`lkcif`qlp*�fk`irvbkal� �̂ i �̂ obdri^`fÉk�ab�i �̂jb+

af^`fÉk,�Ck�bi�_^i^k`b�ab�ilp�s^ilobp�v�mofk`fmflp�

fjmif`^alp*�e^�ab�mobs^ib`bo�̂ nrbiilp�ab�grpqf`f^�

b� fdr^ia^a�nrb�`lkcloj^k�v�pb�bumobp^k�bk�bi�

 kÑ`ibl�arol �ab� i^p�d^o^kqÅ^p�v*�bk�bpmb`f^i*�bi�
abob`el� �̂ i^�qrqbi^�graf`f^i� bcb`qfs^�v�^i�^``bpl�

foobpqof`ql� �̂ i^�grpqf`f^,

Lfkdrk^� ab� i^p� sbkq^g^p� nrb� pb� ^agraf`^k� �̂

i^�jbaf^`fÉk�mro^jbkqb� ^pfpqfa^ *�ab�`lk`bo+�

q^`fÉk� ab� flp� fkqbobpbp*� grpqfcf`^� afpmbkp^o� i �̂
mbopb`r`fÉk�ab�^nrbiilp�s^ilobp�v�mofk`fmflp,�Ci�

`fra^a^kl�qfbkb�i �̂moboold^qfs^*�`r^kal�bpq~k�

bk� grbdl� bi� ob`lkl`fjfbkql� ab� prp� abob`elp�
srikbo^alp*� ab� rqfifw^o�bi� jÄqlal� ab� `ljml+

pf`fÉk� j~p� ^ab`r^al,� Nbol� î� Cpq^al� Alkpqf+
qr`flk^i� ab�Bbob`el� ib�bpq~� sba^al�molmf`f^o

mol`bafjfbkqlp*� `r^ibpnrfbo^� crbobk*� nrb� il�
bj_obqbk� bk� bpnrbj^p� obar`qlobp� nrb� kl�
mrba^k�^pbdro^oib�plir`flkbp�grpq^p�v�bnrfq^+
qfs^p,�J �̂grpqf`f^*�bkofnrb`fa^�abpab�i^�bnrfa^a�
obpriq^�foobkrk`f^_ib*�fkafpmlkf_ib�ab�`^o^� �̂ilp�

s^ilobp�mobs^ib`fbkqbp�bk� i^�pl`fba^a*� mlonrb�

bi�pfpqbj^�pb�abpibdfqfj^�`r^kal�^m^Ç^�bpnrb+
j^p�nrb�pb�`lkqbkq^k�`lk�_ofka^o�̂ i�`fra^a^kl�

rk^�abibwk^_ib�grpqf`f^� ab�pbdrka^ ,

?rknrb� pfosfbo^*� il� `r^i� obpriq^� ^iq^jbkqb�

aralpl*�m^o^�moljlsbo�rk^�pl`fba^a�j~p�m^o+�
qf`fm^qfs^� b� fkqboobi^`flk^a^*� sbkq^g^� nrb*� bk�

qlal�`^pl*�`^_b�^agraf`^o� �̂ i �̂ obdri^`fÉk�ab�i^p�

^``flkbp�`lib`qfs^p�v� i �̂ ibdfqfj^`fÉk�buqo^loaf+

k^of^,�Nlo�Ñiqfjl�v�ab`fpfsl8�i �̂jbaf^`fÉk�kbrqo^i�
ab� fkqbobpbp*� î�`lil`^opb� ab�bpm^ia^p �̂ i�abob+
`el*� obkrk`f^� �̂ i �̂ jfpfÉk� mÑ_if`^�bpbk`f^i�nrb�

`loobpmlkab� î� Åkqbdol� pfpqbj^� ab�grpqf`f^� abi�

nrb�cloj^�m^oqb�ab�bp`i^ob`bo� �̂ i �̂`ljrkfa^a*�
bk�obi^`fÉk� �̂ilp�`^plp�`lk`obqlp*�^`bo`^�ab�nrÄ�

`lkar`q^�l�pfqr^`fÉk�bp�grpq^�v�ibdÅqfj^,�Orb�bp�

q^kql�`ljl�obpfdk^o�i^�crk`fÉk�`lkpqor`qfs^�ab�

i^p� fkpqfqr`flkbp�groÅaf`^p�v� i �̂ fkcirbk`f^� ab� i^p�
ab`fpflkbp� bk� i^p� obi^`flkbp� fkqbomboplk^ibp*�

il�nrb�`lkcfoj^� i^�sfk`ri^`fÉk� ob`Åmol`^�bkqob�
ifqfdflpfa^a�v�̀ riqro^*�q^kql�̀ ljl�i^�fjmloq^k`f^�

ab� i^p�^`qr^`flkbp�mol`bafjbkq^ibp�bk�`r^kql�

�̂ pr� obmbo`rpfÉk� bk� bi� j^kqbkfjfbkql� ab� i^p�

`obbk`f^p�v�̀ lksbk`flkbp�pl`f^ibp11,�J �̂fab^�nrb�

qo^kpjfqb�i^�jbaf^`fÉk�ab�fkqbobpbp*�bk�abcfk fqf+

s^*�`lifpflk^�`lk� i^�^ab`r^a^�loabk^`fÉk�ab� î �

pl`fba^a�bk�pr�`lkgrkql*�m^o^�rp^o�i^�v^�obcbofa^�
bumobpfÉk�ab�Ae^pb,

N]`*� :9K=K�H9J9�MF�=KIM=E9�KMH=J9<GJ

Bb� il� nrb� pb� qo^q^� bkqlk`bp� bp� ab� ^oqf`ri^o�

cloj^p�ab�jbaf^`fÉk� prmbo^alo^p�abi� jlabil�

loqlalul� mro^jbkqb� c^`fifq^alo *� fkprcf`fbkqb�

m^o^� ^pbdro^o� plir`flkbp� p^qfpc^`qlof^p� mlo�
obpriq^o�bnrfq^qfs^p�ab� ilp�abob`elp�bk�`lkcif`+

ql9�qof_rq^ofl� ab� rk� mol`bafjfbkql�`^obkqb�ab

10,� @G?T?RG*� N,� Ec(� 9\g(&� mm,� 6/4+6/5,� Ck� pbkqfal� pfjfi^o8� ESXKòL� L,J,*� 7 an _\f \f � V epg\Vb � WX� _T � \` c _X ` X a gT V \r a � WX� _bf�

` ogbWbf �T _gX ea T g\ib f �WX �fb _hV \ra �WX�Vba Y_\V gbf (�0./.+0*�mm,�/5�v�pp,*�bpmb`f^ijbkqb�mm,�02+07,�?pfjfpjl8�AMKMEJGM*�
J,N(E c (9 \g( &�m,�15/,

11,� AF?QC�M,�E c (9 \g (&c c (�/51+/60,
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qo^kpm^obk`f^�v�ab�d^o^kqÅ^p,�Sk�krbsl�jlabil�
^`bmq^_ib�nrb�mbojfq^�^i`^kw^o�bpb�fk`^kgb^_ib�

l_gbqfsl*� mobprmlkb� _~pf`^jbkqb8� &f'� bi� prgbql�
nrb�abpbjmbÇ^� i^� jfpfÉk� nrb*� mlo�pr�^i`^k`b�
v�cfk^ifa^abp*�mlaoÅ^�abkljfk^opb�`lk`fif^alo+�
jbaf^alo*�^prjb�crk`flkbp�`bo`^k^p� �̂ i^p� abi�
grbw*� bk� i �̂ `lk`fif^`fÉk� graf`f^i9� bp� bumboql� bk�

abob`el�v*� î�jfpjl�qfbjml*�^mif`^�qÄ`kf`^p�mol+
mf^p�ab�i �̂jbaf^`fÉk�v�i �̂kbdl`f^`fÉk,�?`qr^o~*�

`r^kal�crbob� kb`bp^ofl*� ^pfpqfal� mlo� molcbpfl+

k^ibp�ab�lqo^p�afp`fmifk^p,

L^qro^ijbkqb*� pb� obnrfbob� rk^� ^ab`r^a^� mob+
m^o^`fÉk�molcbpflk^i�nrb�fk`irv^�`ljmbqbk`f^p�
groÅaf`^p�v*�^abj~p*�`lkl`fjfbkqlp�bpmb`Åcf`lp�

ab�qÄ`kf`^p�ab�jbaf^`fÉk9�&ff'�bi� mol`bafjfbkql�
ab�`lk`fif^`fÉk+jbaf^`fÉk�ab_b�pbo�mÑ_if`l*�bk�

bi�pbkqfal�ab�sfpf_ib�v�qo^kpm^obkqb*�̂ pbdro^kal�
`lkaf`flkbp� mol`bafjbkq^ibp� jÅkfj^p� �̂ nrb�
e^_o~� ab�^grpq^opb� bi� `lk`fif^alo+jbaf^alo9�s,�

do,*�i^�mlpf_fifa^a�ab�i^p�m^oqbp�ab�mobpbkq^o�prp�

mbqf`flkbp�v�morb_^p*�i^� fdr^ia^a�prpq^k`f^i�bk�
bi�qo^ql�mol`bp^i�pfk�mbogrf`fl�ab�i �̂fkcloj^ifa^a�

abi� mol`bafjfbkql1/,

R^kql�`ljl� i �̂ mlqbpq^a�ab� ibs^kq^o�rk^� fkpqor`+

`fÉk�prj^of^�pfnrfbo^�prmbocf`f^i�pl_ob�ilp�eb`elp�

ab�_^pb,�Ck�bi�^`q^�cfk^i�ab_b�abg^opb�`lkpq^k`f^�

pr`fkq^�ab�i^p�mlpqro^p�ab�i^p�m^oqbp*�bpmb`f^ijbk+

qb�̀ r^kal�bi�fkqbkql�ab�plir`fÉk�^rql+`ljmrbpq^�
er_fbob�co^`^p^al9�pb�qo^q^�ab�^qbpq^`flkbp�bpbk+

`f^ibp�m^o^�bs^ir^o�bi�`ljmloq^jfbkql�v�î �_rbk^�

cb� nrb�pb� obnrfbob� ab� i^p�m^oqbp,�Ck� pr� `^pl*� pb�

fjmlkao~�i^p�̀ lpq^p�bk�bi�riqboflo�mol`bpl�graf`f^i�

`r^kal�i �̂pbkqbk`f^*�^Ñk�pfbkal�c^slo^_ib*�^`lo+

a^ob�̂ �nrfbk�obpriqÉ�obpmlkp^_ib�ab�î �corpqo^`fÉk�

abi� fkqbkql�bi� jfpjl� fjmloqb*� l� rkl� fkcboflo*� î�
lcob`fal�mlo�î �`lkqo^of^�bk�i �̂kbdl`f^`fÉk,

Nlo� il�abj~p*� e^�ab�moflofw^opb� i �̂ fkpbo`fÉk�ab�
i �̂`lk`fif^`fÉk+jbaf^`fÉk�bk�i �̂bq^m^�mobifjfk^o�

abi�mol`bpl*�^oqf`ri~kali^�`lk� ilp�jb`^kfpjlp�
ab� fkpqor``fÉk� qbjmo^k^� ab� i �̂ ifqfp*� ab� jlal�

ab� mlpf_fifq^o� �̂ ilp� `lkqbkafbkqbp� ^oof_^o� �̂ i^p�

plir`flkbp� `ljm^oqfa^p� `lk� `lkl`fjfbkql�ab�
`^rp^*�_^gl�i^�dbpqfÉk�abi�grbw,

T^ib�qbkbo�bk� `rbkq^*� mlo� Ñiqfjl*�bi� klsbalpl�
oÄdfjbk� nrb� e^� bpq^_ib`fal� i^� ibv� /1,73/� ab�

i^� Nolsfk`f^� ab� @rbklp� ?fobp� +0..7 +*� bk� bi�
nrb�abpmrkq^k�^idrk^p�ab� i^p�mobjfp^p� �̂ nrb�
sbkfjlp�^irafbkal,� Qb�qo^q^�ab� rk^� prboqb� ab�
`lk`fif^`fÉk+jbaf^`fÉk�  s^ilo^qfs^ *� prpqbk+
q^a^� mofk`fm^ijbkqb� bk� i^� bufdbk`f^� abi�  `lk+
pbkqfj fbkql� fkcloj^al �ab� i^p� m^oqbp� `ljl�

`lkaf`fÉk� ab� s^ifabw� ab� i^� ^rql`ljmlpf`fÉk�

+^oqÅ`ril�/�+ �v�i �̂ fkqbosbk`fÉk�^`qfs^�abi�grbw�bk�
i^� eljlild^`fÉk� abi� ^`rboal�^oof_^al�^kqb�bi�
jbaf^alo� +^oqÅ`rilp� /7*0.*�0/+,� Ci�grbw� mrbab�

jbaf^kqb� obplir`fÉk� crka^a^� eljlild^oil� l�
ob`e^w^oil� +^oqÅ`ril � 0.+9� plil� mol`bab� i^� el+

jlild^`fÉk� `r^kal� bkqfbka^� nrb� bi� jfpjl�
+^`rboal+� obmobpbkq^� rk^� grpq^� `ljmlpf`fÉk�

ab�ilp�fkqbobpbp�ab�i^p�m^oqbp +^oqÅ`ril�/7+,�Qbo~�

jbkbpqbo� pbdrfo� ^qbkq^jbkqb� i^� bumbofbk`f^�
mo~`qf`^� abi� oÄdfjbk� ab� i �̂ ibv� _lk^bobkpb� ab�
0..7*�nrb�e^�prp`fq^al�do^kabp�bumb`q^qfs^p�v�

kl�ml`^p� fknrfbqrabp�`oÅqf`^p,�Qb �̂`ljl�crbob*�
ebjlp�ab�`lksbkfo�nrb�pb�qo^q^�ab�rk�pfpqbj^�

fkkls^alo� nrb� fjmif`^� rk� klqlofl� ^s^k`b� bk�

obi^`fÉk� î� oÄdfjbk�abi�loabk^jfbkql�k^`flk^i�
v�prp�pfjfi^obp�bk�sfdlo�bk�lqo^p�molsfk`f^p,

NAAA*� 9D?MF9K�;GF;DMKAGF=K�<=�;A=JJ=

'̂� J �̂molcrka^�v�ob`Åmol`^�fkqboobi^`fÉk�bkqob�

ilp�jÄqlalp�ab� obplir`fÉk�ab�`lkcif`qlp�v�

ilp� s^ilobp*� `obbk`f^p�v� mofk`fmflp� nrb� `^+

o^`qbofw^k�dbkÄof`^jbkqb�i �̂`riqro^�ab� ilp�

mrb_ilp*� fjmlkb�bu^jfk^o�i^�`lkdorbk`f^�

bkqob�^nrbiilp�s^ilobp�crka^kqbp�v�ilp�jb+

aflp� ^iqbok^qfslp �̂ �i^�grpqf`f^�pl`f^i,

_'� @^gl�bp �̂mobjfp^*� î�erod^o�bk�ilp�mofk`fmflp�

v�s^ilobp�nrb�prpqbkq^k�i^�Alkpqfqr`fÉk� gr+�

ofafw^a^ v� i^p� `lksbk`flkbp�bk� m^oqf`ri^o*�

bk�i^�A?BF*�bjbodbk�`fboqlp�mofk`fmflp�nrb�

fkqbdo^k� bi� abkljfk^al� kÑ`ibl�arol �ab�

i^p�d^o^kqÅ^p�graf`f^ibp�+grbw�k^qro^i*�ab_fal�
mol`bpl*� bcb`qfsfa^a� ab� i^� qrqbi^*� bcb`qfsl�

^``bpl� ab� ilp� `fra^a^klp+*� nrb� ab_bk�
fjmobdk^o� î� Åkqbdol� pfpqbj^� ab�grpqf`f^,�

?�pr�sbw*� ilp�jbaflp�^iqbok^qfslp�`ljl�bp+

12,� R?PSDDM,�K,�Ec( 9\g(&�m,�/27,
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nrbj^p�̂ aebofalp�̂ i�pfpqbj^�grofpaf``flk^i*�

`lkpqfqrvbk� lm`flkbp� Ñqfibp� �̂ afpmlpf`fÉk�
ab�ilp�fkqbobp^alp�nrfbkbp*�bk�bgbo`f`fl�ab�
prp� if_boq^abp*� mrbabk� afp`ob`flk^ijbkqb�
s^ibopb�ab�biilp,

Z%� Ai^ol�nrb�bi�ibdfpi^alo�̀ ljÑk�sfbkb�`lkaf+� a'�

`flk^al*�bk� i^�^oqf`ri^`fÉk�ab�q^ibp�sÅ^p�^i+

qbok^qfs^p*�mlo�̂ nrbiilp�mofk`fmflp�v�s^ilobp�
crka^jbkq^ibp,�Bb�^eÅ�nrb*�̂ i�obdri^o�î �jb+
af^`fÉk*� kl�mrbab� ibdÅqfj^jbkqb�^almq^o�

bpnrbj^p�nrb�mlo�bk`fj^�v ab�bpm^ia^p� �̂
i^�grpqf`f^ pb�`lkqbkqbk�`lk�i^�pli^�b�fkprcf+

`fbkqb�cfk^ifa^a�ab�̂ pfpqfo�kbrqo^ijbkqb�̂ �i^p�

m^oqbp�bk� i �̂`obbk`f^� fkdbkr^�ab�nrb�bii^p*�
mlo�pÅ�pli^p*�mrba^k�obplisboil,

Ck� i^� jbaf^`fÉk� ab� mrolp� fkqbobpbp� i^� o^+

wÉk*� i^� `rim^� v� bi� boolo� pb�afprbisbk� v�j~p�
^ii~�ab�nrb�bufpqbk� pfqr^`flkbp�bk�nrb*�mlo�

bu`bm`fÉk*� i �̂ rqfifa^a� pb�jrbpqo^� m^ij^of^�

+`rbpqflkbp�c^jfif^obp*�ab�sb`fka^a*�jbklo�
`r^kqÅ^� l� obi^`flkbp� ab� `lbufpqbk`f^ifa^a�

bk�dbkbo^i+*� i �̂ mbopb`r`fÉk� ab�pbjbg^kqbp�
l_gbqfslp�kl�grpqfcf`^�bi�j^dol�obpriq^al�ab�
kl+grpqf`f^� �̂ nrb� `lkar`b,� Nofk`fm^ijbkqb�

mlonrb*�fj^dfk^al�abpab�rk�bpnrbj^�fabl+

iÉdf`l� kblif_bo^i*� abpabÇ^� i^� abpfdr^ia^a�

k^qro^i� ab� ilp� `lkqbkafbkqbp� v*� ab� eb`el*� \
mlqbk`f^�i �̂fkgrpqf`f^�abi�molar`ql�obpriq^kqb,� Ö
?rknrb�pb�obprbis^�i �̂mrg^�ab�fkqbobpbp*�kl� êHg
pb�d^o^kqfw^�bi�ildol�ab�i �̂m^w�pl`f^i,� g-g

FCNCACIM

J �̂ `^a^�sbw�j~p�`ob`fbkqb�`ofpfp�v�m^o^ibi^� S; L< CN L; F?M �

kb`bpfa^a�ab�ibd^ifa^a�mlo�i �̂nrb�pb�̂ dfq^�bi�

fk`lk`fbkqb�`lib`qfsl*�e^�ab�`loobpmlkabo+
pb�kl�plil�`lk�bi�^pbkq^jfbkql�ab�i �̂crbow^�

ab� ibv*� pfkl� q^j_fÄk� v� ab� jlal�bpmb`f^i�
�̂ qo^sÄp�ab� pr� ^mif`^`fÉk� bk� `lk`obql,� Qfk�
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